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NPEOUCIIOBUE

B Hactosimee Bpemsa B CoBercTkom Comw3e mpemycMaTpHBAeICs fanbHeHinee
pasBUTHe YEPHOH META/UIYPIHH C OllepeXalolMM HapallHBaHHEM CHIPbEBOH
fa3pl mpeuMyILecTBeHHO B BocTouHbiX paiioHax CCCP. B obBmem banaHce Ha
pgomo Ypana, Kazaxcrana, Cubupu u amsHero Bocroka npuxomuTes Toms-
ko 107% 3amacoB mpoMbINDIeHHBIX KaTeropuil. Pemenmuamu III Beecorosnoro
coBemianMsa mno maprammeBbiM pynam CCCP nopuepkHyTra HeoGXomwmocTs
BO30DHOBNIEHMA MOMCKOBBIX M Pa3BefIOYHbIX paboT B mepcnekTHBHBIX Bac-
ceHax.

JinA ycHeursoro MmoMcKa M OIEHKH BHOBb OTKPBITBIX MECTOPOXIEHHH Heob-
XO[MMO COBEpIICHCTBOBAHNE HAYUHBIX OCHOB MX IPOrHO3UPOBAHUA, B YacTHOCTH
1A COBEpPIUEHCTBOBAHHA NPOTHO3HO-MOMCKOBBIX CHCTEM BaXKHEHIIYI0 pPOJb
HrpaeT M3yueHHe BellleCTBEHHOTO COCTaBA MapraHUeBbIX YN W JOKaJbHBIX 3a-
KOHOMEDHOCTEH MX pasMemeHHsa. AHAIH3 0coGeHHOCTEH BellecTBEHHOTO COCTa-
Ba [Ja€T reHeTHYECKYI0 HH(POPMaIMI0, KOTOpas ABNAETCA ONHHM H3 BAXKHEHIIX
KOMIIOHEHTOB MPOrHO3HO-TIOMCKOBLIX CHCTEM.

3a nocnemaMe rofipl HaKoIIeH Gonbloi (aKTHYECKHI MaTepuan 1o Mapras-
1EBbIM MECTOPOXIEHHUAM KAK BBIABJIEHHbIM paHee, TAK U PACTIONIOXKEHHBIM B
HOBBIX DYJOHBIX paitoHax. Ilensio HacTosiero cOOpHUKa ABNAETCS CHCTEMATH-
3aIMA 3THX JAHHBIX [UIA BYIKAHOTEHHO-OCA[OMHBIX ¥ THAPOTEPMaNbHAIX MECTO-
PO’KIEHHHA Mapratla, TAK KaK B HACTosAIIee BpeMA Bee Donpile.  BBHIAB/IACTCA Cy-
IECTBEHHAA DPONb MMEHHO BYJIKAHOTEHHO-OCAZOYHOTO W TIMAPOTEPMANbHOrO
NpOLIECCOB B MapraHieBoM pynoobpasoBaHuy.

COopHMK BKITIOYaeT NATH CTaTeidl. B mepBbIX IBYX CTaThAX AeTaBHO PaccMOT-
peHBI MecTOpOXneHna Aracylickoro (Ymkarteickas rpymna) u xesxasran—
Ynyrayckoro pynoHbix paiioHoB IlentpansHoro KasaxcTaHa, i KOTOpPBIX MpH-
cyll KOMIDIEKCHBIN XapakTep pynoobpazopammsa. Hapany c mapraHueBsiMH
PyHaMH M3yUYeHbI JKeNe3Hble, JKele30-MapraHieBble H IHHK-CBHHE-5apuTOBLIE
pynnl. B TpeTveli craThe H3NOXKEHLI HOBBIE JaHHbIe MO MapraHUEBBIM MECTO-
poxaenuam Terpuuxapoiickoro pymHoro paiioHa Hxaioi I'pysmn. B uersep-
TOH CTaThe KPATKO OXapaKTepH30BaHO MecTopoxgienue IlopoxmHcKoe B HOBOH
MapraHIeHOCHON npoBHHuMH Emuceiickoro kpsxa. B nocnepmed cratee che-
JIaHp! BHIBOJB! O NpPHYPOUEHHOCTH H3YHeHHBIX MECTOPOXICHHH K OIlpefeneH-
HBIM CTPYKTYPHO-TEK TOHHUECKUM 0O1aCTAM 36 MHOH KOPBI.

B cbope (axkTHyecKOro MarepHasia H BBIACHEHHH HEKOTODBIX BORPOCOB
re0JIOTHYECKOr0 CTpPOEHHA MecCTOPOXIeHHH aBTOopaM cOGopHMKa Obila OKa-
3aHa TIOMoLIb CO CTOpCHE! rnasHoro reojora Xaiipemcxoit I'P3 III'O "entp-
xasreonorus’ A.A. PoxHoBa, cTaplliero reofiora ¥ HavaabHHKA reoJorocheMoy-
HO¥ napmuu 370H Xe oxcnenuumy BJI. Cepensr m EM. Bysmakosa, rmaBHOTo
reoyora JDke3mHckoro mapranuesoro pynoymnpasnenna bJXK. Xyrymucosa,
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3apefyouero cexropom nuronormu KHMMCa I''A. Mayabenu, kanmupara reo-
noro-MuHepanoruyeckux Hayk I'.A. ABaymann, B.B. Ycranosa # ap.

BceM Ha3BaHHBIM TOBApHIIaM ABTOPHI BhIpaXawT IMy6OKyil  Gnaropap-
HOCTD.

ABTOpBI COOpHHKA HAOEelTCA, 4T0 OH OydeT HCIIONB30BaThCA B KayecTBe

CocraBuTeny cGopHHUKa HAafCIOTCA, 4T0 OH OyJeT MCMONIB30BATHCA B KayecTBe
Hay4HO}i OCHOBBI NMpPH NPOrHO3WPOBAHMH M OCYNIECTBIIEHWH TOMCKOBBIX paboT
Ha mapraHen B Kazaxcrane, Cubups ¥ gpyrHX paioHaX cO CXOIHBIM IeoJiOorH-
YECKHM CTpOeHHeM. Pe3ynbpTaThl JeTanbHOrO H3yUeHHA BELUECTBEHHOTO COCTABA
ABATCA TAKXKE OCHOBOH MJIA HAyYeHHS BO3MOXKHOCTEH KOMIDIEKCHOTO MCIOJb-
30BaHHA pyd, a B LEJIOM NpHBeleHHble JaHHbie DyIOyT colelicTBOBaTh Halb-
HeHIlIeMy COBEpLHEHCTBOBAHHIO TEOPHHM BYJIKAHOrEHHO-OCAfIOYHOTO M IHApO-
TePMAJIBHOTO MapraHIeBOro pyaoresesa.
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B.B. KAJIMHHH

KOMIUIEKCHBIE XEJIE30-MAPI AHUEBBIE

W LMHK-CBUHELI-BAPUTOBBIE PYIbl
MECTOPOXIEHHHA YHIKATHIHCKOW TPYIINbI
(LEHTPAJIbHBIA KA3AXCTAH)

Mecropoxaenna Yuwkarsid Il u 1 Haxogsrca B ceBepo-3aMagHOM YacTH
IxeakasraHckod o6macty B 20 KM K ceBepo-BOCTOKY oT noc. Xaitpem, 6m-
3M XKeIe3HOIOPO/IHOM BECTKH, CBA3bIBaoulei XKalipeMCKuil PYIHHK C Xele3Ho-
nopoxHoii Maructpansio lleHTpansHoro Ka3axcrana.

B cTpykTypHOM OTHOLIEHMH YIIKATHIHCKOE DYIHOE MOJie pAcronaraeTcs
B ceBepo-3anamHod uYacTH JKaunbMMHCKOH TpabGeH-CHHKIIMHAIM M ABIAETCHA
COCTaBHOH 4acTel0 ATacyHCKOro pygHoro paitoHa. I'pabeH-CHHKIHHAnML BbI-
MOJIHEHA OPraHOTeHHO-TEPPHTEHHO-XEMOTeHHBIMH H B MeHbIEH CTeNEeHH BYI-
KaHOTEHHBIMH  06pa3oBaHMAMM MO3[Hero [eBOHAa M paHHero kapGowa. I[Ipu
3TOM BepXHe[leBOHCKHe OTJIOXKEHMA 3akiioualoT B cebe 3anexmu dxeseszo-map-
raHueBbIX M CBUHUOBOAIMHKOBBIX PYH. MecCTOpOXICHHA NPHYpOUEHBI MCKITIO-
yMTeNbHO K cKnajkam Il nopsanka, ocnoxHAWNMM IaBHbIM 06pa3oM cepep-
Hblit Gopr XawnemuHcko#i rpaGed-cumknmHanu. CpenHenaneosokickue o6pa-
30BaHMA MOMCTHIAKTICA KOMIUIEKCOM CHIIBHO IMCIOUMPOBAHHBIX OCAJIOYHbBIX,
MarMaTMyecKuX M MeTamMop(HUecKHX MOPOJ HMXKHENATeO30MCKOro ¥ B MEHb-
1Ied cTeneHy JoKeMOPHHCKOro BO3pacToB.

3a [BafUATHICTHHA MEPHOJ, TpPOIUENIHH OT Havana reoJorocheMOYHBIX
pabor kxoHua 50x ropom, Ha miowAmM Oymywero YuIKaTbIHCKOTO PYIHOTO
nona ObUT OTKPHIT PAJ MECTOPOXKIEHHI Jene3o-mapraHuessiX pyn. Ilepseim
6buT0 0GHapyXeHo MecTopodXOeHHe YIKaThiH [, HECKONBKO Mo3fHee — Yiika-
1o 1I, Ymxarem III w- Apan, a Taxxke Gonbllioe WHCIO PYAONPOABIECHHH —
H0xHO-AkBacTayckoe, 3anmagHo-YuixkateiHckoe, IlepcthHeBckoe M pp. 3arem,
B XO[e MeTATbHOW pa3BeKH MeCTOPOXMeHHH YIIKATHLIHCKOH rpymmnsl, Gbuio
BBIABNIGHO HApsAAy C Jene3o-MapraHueBbIMH pyHaMu cynbguIHOe OpymeHe-
HHe, KOoTopoe Ha MecTopoxeHusx YmkartwiH III u Yuwkarem | nocturaer mpo-
' MBILUIEHHBIX KOHUEHTpalMi. B cTarbe NpHBONATCA OMHCAHMA TONBKO [BYX
mecTopoxxaeHui — YumkareH Il u I, xak HauBonee pasBenaHHBIX M MepcHex-
THBHBIX.

M3yueHHEeM reojIOTHYeCKOro CTPOEHHA paioHa, 4 TAKXKE MOUCKOBBIMH H
pasBelOUHBIMH pabGoTamu 3aHMMaicA GonblIOH ko/lekTHB reonoroe Ilpous-
BoJicTBeHHOro obbeminenua “llentpkasreonorua” (6wmero HKIY) —
AA. PoxaioB, EM. Byamakos, BA. Cepena, JIH. [Taenko m mp.; opraHu-
saimi Munucrepcrsa reonoruw Ka3CCP u Mumnucrepersa reonorun CCCP;
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corpynuuku HHcTHTYyToB AH Ka3CCP u AH CCCP, a takxke MockoBckoro
roCyIapCTBEHHOTO YHHBEPCHTETA.

MuHepanbHbIH COCTAB KOMIUIEKCHBIX pY[, T€OXMMHA pYIHBIX 37IEMEHTOB
M JIMTOJIOTHA BMELLAIOUMX NMOpof Ha MecTtopoxaeHHAX YmikateH III u I uay-
vanuce M.M. Kaonosoit, HM. MutpseBoii ¥ reosoraMu TeMaTHYecKOH MapTHH
ITpoussopcrBenHoro oGpemuHenua ~Llentpkasreonorus” B.M. llubpukom,
®.0D. Tapanymeuem, HM. Paguenko u gp., ¥ 3TH BONPOCHI, MO-CYIIECTBY, He
HYX/IAI0TCA B JA/IbHEHILIEM e TAIIBHOM H3YUeHHH .

B mpomecce M3yueHHA MHHEPAIBHOTO COCTAaBAa JKEJIE3HBIX W MapraHUEBBIX
pPyA ¥ cynbOHOHOH MHHEpPATH3aLMH, 4 TAKXKE COCTaBa BMEILAKIMX NOPOJ Ha-
pALY C ONTHYECKMMH MeTOJaMH OBbUIH MCIIONb30BAHBI [AHHBIE XMMHYECKHX,
PeHTTEHOBCKMX H CNEKTPAIbHBIX aHATM30B, BBINOJIHEHHBIX B 1abOpaTOpHAX
WUI'EM AH CCCP.

KPATKHH OYEPK IEOJIOrHYECKOro CTPOEHHA
YIWKATBIHCKOI'O PYJAHOI'O NMOJIA

OcHOBHBIE YepThl FeOJIOTHYECKOro CTPOeHUA ATACyHCKOro py[IHOIrO paioHa,
B COCTaB KOTOPOrO BXOOMT YIIKAThIHCKAs TPYNNa MECTOPOXIeHWH, ompe-
JeNAWICA pacrojloKeHWeM BO BHYTpeHHeH 30HE COWIEHEHHA ITO-3anagHoN H
CyOUMpPOTHOW BETBEH JEBOHCKOTO KpaeBOTO ByJKaHWYeckoro nosca Llentpans-
Horo KasaxcraHa. 9TOT Nofic CIy*#UT XapaKTepHOW CTPYKTYPHO-TEK TOHHYECKOH
30HOH, ob6pamnsiomei ¢ Boctoka Kasaxckyio CKIamuaTyio CTpaHy, W OTOEnsieT
ee or Bapuciua JDxynrapo-Banxaumicko# obnactu. Iloponsr mosica 3anerawt c
Pe3K0 BBIPAXXEHHBIM HECOITIACHEM HAa HIKHEMAJIEO30HCKOM CKJaauaToM ¢yH-
pamente. OHH HecyT CHCTeMy IUBOB INIyGOKOIO 3a/l0XeHHA M, KAK CIIe[ICTBHE,
OT/IMYAKTCS BHICOKOW MPOHMUAeMOCThio Kopbl [3.4]. Bce ato, kak cnpasen-
JIMBO OTMeYaeTcsi B pafe pabor mo ATtacyiickoMy pPyJHOMY paHOHY, ABJISieTCH
OJHOH W3 TNABHBIX NMPHYMH BBICOKOH HACHILIEHHOCTH KauIbMHMHCKOH MYIbIbI
JH/IOTEHHBIMHA PYIHBIMH MECTOPOKIACHHAMH.

B reomormueckoM cTpoeHMM YILIKATBIHCKOTO pPYIHOTO IOJA MpPHHUMAET
y4acTHe KOMIUIEKC CKJIAJuaTeIX [OPOJ, TPENCTABIEHHBIX BYIIKAHOTE€HHO-TEP-
pUreHHbIMH 0Bpa3’oBaHMAMM Cpe[HEro M IO3[IHero NEBOHA H BYJIKAHOTEHHO-
KPEMHHCTO-KapOoHATHEIMUA 0Opa30BaHMAMH TO3[HErO [NEBOHA W PAHHEro Kap-
Gona. Ilaneo3olickue 06pa3’oBaHWA NePeKpPbITBI YEXJIOM PHIXJIBIX IeCYaHO-
TJIHHMCTBIX OTIIOXKEHHH KaHHO304,

Crpamurpadus

Crpaturpacduvyeckuii paspe3 YIUIKAaThIHCKOTO pPYOHOIO IIOJIA NpefcTaBieH
OTHOCHTEITBHO MATOMOLIHBIM KOMIUIEKCOM TOPHBIX MOPOA, OAHAKO MOJIHOTO
pacwieHeHHs 3TH MOPO/BI He NOJYYHIIH, H reosiory IlpoussoncrBeHHOro o6beu-
nenns Llentpkasreonorus” EM. Bysmaxkos, BM. lilu6pux, A.A. PoxwHos,
B.A. Cepena, HM. Pamuenxo [5], 3aHMmamonmecs reo/IOTHYECKOH ChHEMKOH
3T0# IUIOMAJM M M3yYeHHeM JMTOJIOTHYECKOrO COCTABAa MOPOJ PadOHa, MeNAT
WX Ha NOATh TONM: 1) suBeTCKO-ppaHCKHE OTIOMEHMA HEPACWICHCHHbIE,
2) ¢dpaHcko-hameHCKHe OTNIOXKEHWA HepacwieHeHHble, 3) NOPOb! damen-
CKOTO fipyca, 4) MOpOMIBI TYPHEHCKOro APYca H 5) KaiHO30HCKHE OT/IOXKEHHA,
B cBoio ouepens mopofsl aMeHCKOro Apyca, K KOTOpbIM NPHYPOUEHbI pyIHEIe
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CxemaTH4ecKas reoornueckas KapTa YIIKaTLIHCKOTO PYIHOTO MONA

1 — ITIMHECTO-KPeMHHCTO-KapGOHATHBIE MOPOXbI, OPraHOTEHHO-AETPHTOBbLIE H HAPYTHE
H3BECTHAKH; 2 — QIMIIOMOHBIE MITHHHCTO-K PEMHMCTO-KapGoHaTHEIE IOPO/IbI, Cepble H Kpac-
HOLBETHbIE U3BECTHAKM; I — MECYAHMKH, TY(dOanespoNMThl, TPAXHIHIIAPHTOBbIE MOPGhHPHI;
4 — anApe3uToBble W Gas’anbTOBbBle MOPMUPHUTHI, MECYSHMKH M TydOnecUaHHKH, JTHH3IBI KMC-
neix 3¢dby3usos; 5 — xene3o-MapraHuesble pyAbl; 6 — CBHHUOBBIE PyObl; IMGpPBI HA
PHCYHKe — MecTopoxpeHus: I — Ymxarein III (mapranuesoe); 2 — Ymxarwn III (Ga-
PHT-CBMHIOBOE) ; I — Ymkarem ;4 — Ymukarsem 11

o6pa3oBaHHA W TypHe, MMM NOOpPa3feNAICA Ha Golee MelKHe CTPaTHrpa-
thHYECKHE eMHHIIbI — IOABAPYCHI M TOPH3OHTEI.

XKusercko-ppanckre OIOXKEHMA HepacwieHeHHble ABIATCA Hanbonee
OpeBHHMH NOPOJAMH, Da3BHThIMH B ONHChIBaeMOM paiioHe. Kak BuaHO Ha
CXeMaTHYECKOH Te0JIOTHYeCKOH KapTe YIIKAaTBIHCKOro pyaHoro mons (dury-
pa) OHM MOJYWHWIH PACHPOCTPaHEHHe B CEBEPO-BOCTOYHOM YaCTH PYIHOTO MOJIA
W HMEIT TEKTOHHWYECKMH KOHTaKT ¢ Oomee mMomoApiMM 0Opa3oBaHMAMM. ITH
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MOpOAbl NPEACTABIEHBl JIABAMH KHCJIOTO COCTaBa (JIMIAPHTHI) , KHCIIBIMH JIH-
TOKPHCTAUIOKIIACTHYCCKMMH Tydamu, TydduTaMy, NOIMMHKTOBBIMH [lecya-
HMKAMHU M IPaBe/IMTaMH.

Otnoxenusa QpaHcKo-paMeHCKOr0 BpeMEHH HepacwWICHeHHbIE TIPeNCTaB-
NeHbl TEePPMTeHHBIMM O0Gpa30BAHMAMM, H3BECTHBIMH IOJ] HA3BAHWEM MOPOJ
JaiprHCKOW CBHTBI. OHM MONYYWSTH PaCnpOCTpaHeHWe B CeBepHOH wactH Yiu-
KAaTBIHCKOTO DPY[AHOTO MOJA, e OKaHMIAIT C CeBepa, CeBepo-3amaja M ce-
BepO-BOCTOKa MecTopoxienne Ymkateih III M momHocTeio OKOHTYpHBalOT
mectopoxnerre YumcateiH . JlaiipHHcKylo CBUTY B HM)KHEH 4YacTH Clarawnr
BHILHEBO-KPACHbIe, CHPEHEeBbIE MOJIMMHMKTOBBIC TECYaHMKH H aleBPOIIMTHI Mac-
CHBHOi H HEACHOCTOMCTON TeKCTYpBl, KOTOPble KBepXy HMMEHT IOCTelleHHbIe
Nepexobl Yepea 3elIeHOBATO-CEPhIE AIEBPOJNIMTHI C BBICOKMM CONEpXaHHeM
W3BECTKOBHCTOTO LIEMEHTa B YUCTO KapboHaTHBIE OTIIOXKeHHA. B mepexonHoM HH-
TepBajle, KaK NpaBWIO, MOXHO HabonaTe YepemoBaHHE MNPOCTOEBE W JIMH3
M3BECTHAKOB, BHIUHEBBIX W 3€JIeHOBATO<CEPBIX AICBPONHTOB, IECYAHUKOB U
IpaBeTHTOB, 2 TaKxe HIBECTKOBBIX Opexumii. MouocTs ceuthl Gosee 200 m.

EM. Byamaxos u B.M. lubpux [5] ormeuaror, 4to Ha OT/IE/bHBIX ydacTKaX
YINKaTeHCKOIO PYIHOTO MOJNA MOPOJbI A PUHCKOW CBHMTHI C/IAraloT HempepbiB-
HBIH pa3pe3 OT BepXHedpaHCKOro mombspyca OO0 TypHeiickoro spyca. OfHaKo
TPYOHO NpelcTaBuTh, YroGbl Ha paccroammn 300--350 M mo narepanmn MOITH
MPOHM30HTH TaKMe Pe3KHe Mepexofsl 6e3 CylecTBEHHBIX W3MEHEHUH Iaeoreor-
pauyuecKuX YCNOBHH B OTHOCHTENBHO JUTMTENBHBIH MPOMEXYTOK BpPEMEHH,
tem Oosiee YTO 3TOT PafiOH HEO[THOKPATHO ITOJBEpPraicAd aKTUBHBIM TeKTOHH-
YeCKHM BO3[IEHCTBUAM.

®amenckuii spyc (D;fm). Paspes usyuen ¢ Gonbiei 1eTaATbHOCTRI B HMEST
bonee npobHoe neneHHe. OTIOXKEHHA 3TOrO APYCa ABIAINTCA MCKITHOUMTENBHO
npoAyKTHBHbIMM. OHM cny»aT BMeIIAOMMMM  [OPOAAMM KaK JJIf sKeJies-
HBIX, Xe/e30-MapraHieBLIX H MapraHueBhIX py[, TaKk M A Cy/bdHIHBIX PY.
CBHMHIIA, IMHKA K B MEHBLIEH CTeNleHH Me[H,

Kak BumHO Ha cTpamurpadMueckmX KOJIOHKAX, 3TOT APYC MEJMUTCA Ha [IBa
NMOABAPYCA: HHXKHUN H BEPXHHH.

Huxuedamenckuii mogpapyc (D3fm;) no texcrypupiM ocoBeHHocTAM [le-
MHTCA HA TPH MMAYKH: HeBbIAEPXKAHHO-CIOHCTAA, PHTMHYHO-CNIOHCTad, (QrHilo-
H[IHafA, KOTOpble B CBOW0 ovepens pa3buBalTca yxe IO JIMTOJIOTUYECKOMY
COCTaBY MOPOJ, Ha PAJ FOPH3OHTOB.

Huxe Hamu Gyner npuBefieHa KpaTKas XapaKTePUCTHKA BbIEIEHHBIX Mavek,
Oe3 MeneHMs MX Ha TOPH3OHTHI, TAK KaK (OPMHPOBaHHME HX NMPOXOOMIO B OT-
HOCHTE/TbHO O/M3KHX (H3MKO-XMMHYECKHX YCJIOBHAX M pa3NMyaoTcAd OHH
rIaBHBIM 06pa3oM 1o NpuMecH TepPHIeHHOTO MaTepHana.

HespigepxanHo-clloMcTas Mayka B HMXKHEH YAaCTH CTIOXKEHAa NMPEHMYLIECTBEH-
HO CEpbIMH H3BECTHAKAMH, KOTOpbIE IO NPOCTHPAHWIO TIEPEXOIAT B BHMIIHe-
BBIE TOJHMMMKTOBBIE TIECYAHMKH M aneBponuThl. CpegHAs yacTs mpepcraBlieHa
OpPraHOTEHHOIETPHTOBBIMH H3BECTHAKAMH M M3BECTKOBBIMA CeJMMEHTHBIMU
OpexunamM, rae 06IOMKH M3BECTHAKA LEMEHTHPYIOTCH YEPHBIM H 3€JIEHOBATO-
cepbIM aneBponuToM. MHoraa 3fecs oTMeuanTCsA TOHKHE MPOXKHIKH H paccesH-
HasAd BKPAIUIEHHOCTb TajleHuTa. B BepXHe# yacTi nauky HaGmofaeTcs mepecsau-
BaHHe TOHKHX JIHH30YeK W NpPEpBLIBUCTBIX CIIOMKOB ITTHHHCTOrO COCTaBa, HMEl-
LMX YepHYI0 OKPAcKy, CO CBETIO-cepbIMH H3BeCTHAKAMHU. B 10 yactu paspesa
HaOMOJAIOTCA JIENEIKOBHAHBIE CTHKEHHA CBETIO-CEPOr0 MHKPO3EPHHCTONO



kapboHara. [InA Bceil nauyku XapakTepHa ciabo BhIPaXKeHHAA CIIOUCTOCTD BIUIOTh
[0 TNOJIHOTO McYe3HoBeHMA. M nmiup noxansHO TaM, rje NPOMCXOOMT YepemoBa-
HHe TIHHHCTBIX [IPOC/IOeB ¢ H3BeCTKOBBIMM, OHa Bonee oryernusa. MowmHOCTh
nauky 110—-290 M.

PUTMHMYHOCIIOHMCTAsA NMAyKa CIIOXeHa PHTMHYHO YepedylIMMHCA TPOCIOAMH
MACCHBHBIX TJIHHHCTO-KPEMHHCTO-H3BECTKOBBIX mopon (10-50 cm) c new-
TOYHO-CJIONCTBIMH  YTTIMCTO -TTTHHUCTO -KPEMHHCTO-KATbIIMTOBBIMY, peKe MHpPHT-
KPEMHUCTO-KAbIMTOBBIMH 06pa30oBaHMAMM, MHOTIIA C MOCNOHHOH BKparJieH-
HOCTBIO raneHuTa v canepura. Moumocrs nauku 40-55 m.

OnuuIoNaHAA [AYKa XapaKTepH3yeTCH MHOTOKpPAaTHO NOBTOPAMIIMMHUCA
pHTMaMH, MMEIOUMMH TpeXwieHHoe mAeneHwe. Mx cnmaraior (cHM3y BBepx):
a) OCHOBAHWE DPHTMA — OpPraHOTEHHO-IETPUTCBBIE M3BECTHAKH alCBpO-cam-
MMTOBOJ CTPYKTYphl, B KOTODBIX HPH OTIOXEHHH NIpOUUIa TpaalMOHHAsA Cop-
THPOBKa Martepuana; ©) cpedHAA uacTh pUTMA — Te JKe M3BECTHAKH, HO pa3-
Mep 0B6II0MOYHOTrO MaTepHana KBEpXy B HUX MOCTENeHHO YMEHbIIAeTCA, a IJk-
HHMCTad W KPEMHHCTas COCTaBIIAKNIME YBEIMUHBAKOTCA; B) BepXHAA 4aCTh PHI-
Ma — MAaccHBHBIE TIMHMCTO-KPEMHHCTO-M3BECTKOBbIE MENMTHI. 3[eCh e He-
penKo HabmooanTcs YIIMCTO-TJIMHUCTO-KPEMHUCTO-KaIbLUMTOBbIE M THpPHT-
KPEMHHCTO-KA/IbIMTOBbIE MPOCIOH, K KOTOPBHIM HHOIZA NpPHYpOYEHBbI IajleHu-
TOBafg H TaJleHHT-caTePUTOBAA MUHEPUIM3amMH. B HEKOTOPBIX TOPH3OHTAX
OTMEYAEeTCA MOBBILIEHHOE CONepXaHWe >Kene3a ¥ MapraHua., ['paHMubr mexmty
PHIMaMH pe3KHe, HepeJKo Mexay HMMHM Habmiopjaerca pa3meB. MougHocTs
PHTMOB HM3MEPACTCA OT NEPBBIX HEeCATKOB CaHTHMETpoB 10 2 M. Purmsl o1-
JIMYAIOTCA PAa3MEpPHOCThI0 TePPUTEHHOTO MaTepHaia, pa3liMYHbIM COAEpIKaHHEM
B HHX npocrnioeB Tyda U TydduToB. B HeKOTOPBIX pHTMax HaGI0AAIOTCA JIHH3BI
KBapll-KaTMeBONoieBOUINaToBbIX mopupos. Moumocts mauku 150-230 m.

Bepxuedamenckuin (D;fm,) nogeapyc cnararT gpe mayku: cepoliBeTHas M
KpacHouBeTHAA' , MEHHO 3TH OTI0XEeHHs OKAa3aJIMCh POy KTHBHBIMH M TOCITY-
HWIM BMEMAWLMMH TOPOIAMH [UIA KeJIe3HBIX, *Kelle30-MapraHieBblX W Map-
TaHUEBBIX Py, @ TAKKE CBHHLIOBOUHHKOBOR MHHEPAJM3ALHH .

CepouBeTHas mnauka MpeACTABIeHAa CEPbIMH OpPraHOIeHHO-1eTPHTOBBIMH
M3BECTHAKAMH, B HH)KHEH YacTH KOTOPBIX NPHCYTCTBYKOT IPOCIOH CBETIO-
CepblX MHMKPO3EDHMCTBIX H3BECTHAKOB, KallbIMTOBBIE H peXe KpeMHHCThIE
KOHKPEUMH, BKpAIUIEHHOCTh TaJieHMuTa M IUtacThl OedHBIX >Kere30-Mapradie-
BbIX pyd. BepxHsaa yacTh mauku MMeeT GOMBIYI0 KPEMHHCTOCTh M €€ CIIaraioT
KPEMHHMCTBIE OPTaHOTEHHO-IETPMTOBBIE M3BECTHAKH C JIMH3aMH H KOHKpeE-
UHAMH KpeMmHed, B 3T0i wactu pa3pesa Ha mecTopoxaeHuax Yurwars [
H YwkateiH | nHabGmopaerca ranenut-cdanepuroBas muHepammsaumsa. Moui-
HOCTb CEpOLBETHON NayKkH 44 M.

KpacrHouBerHas nauka, SABIAKWLIAACA, NO-CYIWECTBY, pPYIHOH TONiuei, 3a
KiovyaeT B cebe OCHOBHBIE MPOMEILUIEHHble HAKOIUIEHHA XeJe3HBIX, ese30-
MapraHleBbIX W MapraHuesbiXx pyn. Ee cnaraior y3noBaTo<IeHTOWHBIE M BOJ-
HMCTO-CJIOMCTBIE, @ TAKXKE HepeJKO MAaCCHBHble KPEMHHCTbIE M3BECTHAKH pO-
30BOH, 3elI€HOBATO-PO30BOH, KPACHOH, BHUIHEBO-KPACHOH OKpacKH, Iepeciiau-
BaIOIMECA C CepbIMH MACCHBHBIMH OpPraHOTeHHO-ICTPUTOBBIMM M3BeCTHAKAMH.

1 Crepiyer OTMETHTE HEBBYIEPKAHHOCTH KIACCHQHMKAMH (DaMEHCKHX OTIIOMEHHHN : HHK-
HedamMeHckHe 06pa3oBaHMA [enATCA HA NAYKH MO TeKCTYpHBIM OcobGeHHOCTAM, B To
BpeMA Kax BepXHedaMeHCKHe — IO UBeTy MOPON.
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LiBeT M HMHTEHCHBHOCTh OKPACKH KPEMHHCTBIX HM3BECTHAKOB 3aBMCAT OT MH-
HEPAIbHOTO COCTaBa MPOCIOEB W KOJIMYECTBEHHOTIO COAEPHKAHHA B HHX OKHC-
JIOB JKeJe3a, KOTOpbie HAXOAATCA B PACCEAHHOM COCTOAHMH W MPHUOAKT UM
KpacHbIH LBeT pa3HbIX OTTEHKOB. JIoKanbHO Ha OTHENBHBIX Y4YacTKaX ITH [1OPO-
[bl XJOPHTH3MPOBaHbBI M OKpallleHbl B 3eneHbli UBeT. KpacHouserHaa nauka
[EJIMTCA CePhIMM M3BECTHAKAMHM, MOLUHOCTD KOTOpBIX HAaXOAMTCHA B mpeje-
nax 25—30 m, Ha ABe paBHble 4acTH. IIpu 3TOM Ha MecTOpOXIeHHH YILKAaThIH
I B 3anagHoM 6OpPTY CHHKIHHAIH, B HHXHEH 4acTH MavkH, 3aK/HOYEHO 6 pyn-
HBIX [U1ACTOB, a B BepXHen 8.

JU1A KpacHOUBETHOH NMayKH XapaKTepHbI HATHYME B €e COCTaBe MACCHBHBIX
OPraHoOreHHO-IETPMTOBBIX H3BECTHAKOB M KX [epeciiaMBaHHe C KPacHOLBET-
HBIMH KPEMHUCTBIMM M3BecTHAKaMHM. HukHsAs yacTh 3TOH NMAYKH MMeEET CIOM-
CTble, MacCHBHBIE M PeXe BOJIHMCTO-CIIOMCTbIE TEKCTYphl, B TO BpeMs KakK B
BepxHeH YacTd HabmoJamTcA Yaule KPacHOUBETHBIE MOPOABI C Y3/IOBATO-CIIO-
MCTOM TEKCTYpO#, YTO yKa3bIBaeT Ha HeKoTopoe 06MelieHHEe MOPCKOTO BooeMa
npu ux Hakorwienud. OBmasa MouHocTs navku 125—130 M.

Cnepyer 0cob0o 0CTAHOBHTBCH HA re0JIOTHYECKOM CTPOEHHH BOCTOUHOTO BopTa
BocrouHOH CHHKIHHATH, K KOTOpOMY Ha MectopoxaeHud Ywxartwis I1I npu-
yYpoOueHa CyJb(UIHAS MHHEepAaM3aiMuf, NPeCcTaBlAlolas NPOMBbILUICHHBIA WH-
tepec. [lopo/pl BocTouHOTO GOpPTa B CHIIBHOM CTEMEHH M3MEHEeHbl HaJIO)KEHHBIMH
TMAPOTEPMAIBHBIMA TIPOLECCAMM, YTO B H3BECTHOH CTENEHH OC/IOMXHSAET CO-
MOCTABJIEHME DPa3pe30B [IBYX DOPTOB 3TOH CHHKIIMHAIIH.

Teonornyeckud paipe3 BOCTouYHOro Dopra mnpeAcTaBiieH NOAPYIAHbIMM 1O-
JIMMHKTOBBIMH aJIeBPOJIMTAMH BHILHEBO-KPACHOTO 1BeTa, (alMaabHO fepe-
xonaume B Gyposaro-3enensie. B 2710 TONINE, B ee BepxHe# YacTv Habmopaiot-
ca l'[pOCJ'lOH Y3I10BaTO-CITOUCTBIX KpacHbIX, PO30BAaTO-KPACHBIX U CEpPbIX ETPH-
ToBBIX M3BecTHAKOB'. Ilo cywecTBy, 3TH 06pa3oBaHMsA NPEACTABNAIT coBO
Nepexor 0T NOPOJ, AAHPHHCKON CBUTHI K (DaMeHCKHM OT/IOKEHHAM.

[epeblii coii pHMOBBIX H3BECTHAKOB XapaKTepeH TEM, YTO Ha &leBpOJIH-
Tax COINIAaCHO 3aIerardT OpPraHOreHHbIe H3BECTHAKH, OKPALICHHBIE B pOBOBblﬁ,
CBETJIO-PO30BBIA, KPACHBIH IBET, HA OT/IE/IbHBIX YYaCTKaX OHH 0BecLBeYEeHbl HIH
uMetoT Oenblii ¥ ceprli 1BeT. B 3TOoM cnoe noBcemecTHo HabI0OaaeTCA HAIOXKEH-
Hasg raleHUT-DapUTOBas MHHEepPAIM3alMA, HOCAIIAA MPOXHUIKOBO-THE3IOBO-
BKparyieHHblii XapakTep. Moumocts cnoa 10—41 m. Ilepeeiii cioi pudoBbix
H3BECTHAKOB TIEPEKpPBIBAETCA 'MEXPYOHBIMH X aIeBPOJIMTAMH, B KOTOPBIX
HepeIKo 3aKioyeHbl [U1aCTO- M NHH3000pasHble ceguMeHTHble Opexunn. OG-
JIOMKH MPecTaBeHbl IIIaBHbIM 00pa30M pUdOTeHHBIMH H3BECTHAKAMH, B MEHb-
I CTeleHH aneBpPOTHTAMH H aJleBPONe/THTaMH, PEAKO OTMEYaITCA 0BIoMKH
denbaut-nopdupa. Konuvecto o6nomkoB konebnercs or nepebix Ao 40—60%
u Gonee or Bcero obbvema moposbi. LleMeHTOM ABNAKTCA BYIKAHOTEHHO-TEP-
PHIE€HHBIE BHILUHEBO-KpPAaCcHbIE AJIEBPO/IMTBI, KOTOPbIE [MOCTENEHHO (ba].l}laﬂb}{()
MepexodAT MO BOCCTAHMK B Cepblé M3BECTKOBHUCTbIC AIEBPOIHTBI, a@ MO
nafenyio B GpexudpoBaHHble pH(OBbe U3BecTHAKK. MowHocTs cnof 3—29 m.

Bropoii cnoit pud)OBBIX M3BECTHAKOB 110 COCTABY M CTPOEHHIO HIEHTHYEH

! Cnenyer oOpaTHTh BHHMaHMe, WIO Y3/I0OBATO-CTIOMCTHIE KpacHbie W pO30BaTO-KpacHble
puchoBEIE M3BECTHAKH He MMEIOT HHYero oGuiero ¢ yanoBaTo- M BOJHHCTO-CTOHCTBIMH
HIBECTHAKAMH, KOTODhle CIIYXKaT BMELUAKIIMMH NOPOJAMH [UIA Kele3HBIX M MapraH-
HeBBIX Y.
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nepBomy cnow. K ocH cHHKIMHANM pHGOBBIE M3BECTHAKH CMeHATCA Gpek-
UHPOBAHHBIMH OPraHOTEHHBIMH M3BECTHAKAMM, KOHIIODpeKuMAMH M aneBpo-
nuTamMu, o6pasyowrmi uvieid . Mourocts ciioa 9—60 M.

Tpemwid cnoit pHOBLIX H3IBECTHAKOB C MOLHBIM MHUTEH(OM aHaIOTHYEH
HUXKENeXalWMM pHOOBBIM M3BECTHAKAM, HO 3/eChb NMPUCYTCTBYKT JIHH3bl y3-
JIOBATO-CJIOMCTBIX KPACHOIBETHBIX M3BECTHAKOB C Xe€Jle3HbIM H MapraHueBbIM
opyneHeHHeM. MoumocTs cros B pudosoi yacth 2050 M, a B uuteigoBoi —
35—-50 m. KpacHolBeTHbIe M3BECTHAKH, 32KJIHYAKOLIHE B ceDe OKUCHBIE PY/ibl,
AB/IAKTCA aHANIOraMH KpacCHOUBETHBIX H3BECTHAKOB BBPXHCQ)EMCHCKOTO noasb-
Apyca, KOTOpble MOJIb3YIOTCA IMPOKWM pacnpocTpaHeHueM B 3amajiHoM Bopty
CHHKIJIMHAJIH .

‘Typueiicknit spyc (C,t). IlpomykTHBHBIE NAUKH NOPO/ BEpXHero damena
COMIACHO MOKPHIBAKTCA OTIOKEHHAMH TYpPHEHCKOTO sipyca, KOTOpBIE CI1arainT
anpa cuHkuHane# Il nopanxa. Onu npencraBneHsl 37ech TOJIBKO [BYMSA TO-
pH30HTIaMH, 0DbeqHHAEMBIMH B HHKHeTYPHEHCKUH NOOLAPYC.

T'opusonT Cyt;a; COCTOMT M3 HepaBHOMEPHO PHTMHYHO MEpec/auBarLMXCA
CephIX U CBETIO-CephlX Mopond. PUTMsel HMelor nByxwieHHoe Aenerue. Huxkuiow
4acTh PUTMa CJIaraldT MacCUBHbIE, peKe CIIOMCTBIe OpraHOTeHHO-IeTPHTOBbIE
M3BECTHAKHY C AJ1eB POIIHTOBOM, ATEB pONETHTOBOM H peke cepuTOBOi CTPYKTYPOH.
BepxHsas yacThb pMTMa Mpe[cTaB/ieHa KPEMHHCTbIMH H3BECTHAKAMH MHKDO3ep-
HHCTOH CTPYKTYphI ¢ OTYETIMBO BBIPAKEHHOW Y3NOBaTOH CIOMCTOCThIO. Mou-
HOCTh PHTMa COCTaBJifeT mepBhie MeTpsl. Hepenko B 3tom ropusoHTte Habmio-
[AKTCH KpEeMHHMCTBIE BKIIIOUEHMA HeNpaBMiIbHOW (OpMBI M MpOCTIOH 3ene-
HbIX CEpHLUMTH3UPOBAHHBIX TY(OMNeIMTOB. MOIIHOCTE TOPH3OHTA OKOJIO
120 m.

Topusont C;t;a; cloxeH TEMHO-CEPBIMH M3BECTHAKAMM, MMEHUMMH QM-
LIOMHOEe CTpoeHWe. JInsi 3TOr0 rOpH3OHTAa XapakTepHO MNOJIHOE OTCYTCTBHE
KpeMHel M Y3JI0BaThIX KPEMHMCTBIX H3BECTHAKOB. MomHOCTh ropu3oHTa 0o-
nee 100 m.

Kaiino3oiickue omioxenns (K;) Ha mpunaraeMoH reoJIorM4€cKoi CXeMaTH-
YecKoi KapTe He oTpaxeHbl. OfHAaKOo B mpedenax ONHCBIBAEMOTO PYAHOTO MONA
3TH 0Bpa30BaHMA MONB3YWICH MHMPOKHM pacmpocTpakenuem. OHu mpecrasie-
Hbl Cepo-3eJIeHbIMH 3aTHIICOBAHHBIMHM TJIMHAMM apaIbCKOWH CBHTbI M MECTPOLBET-
HBIMY MECYaHO-IITHHUCTBIMH OTIIOKEHHAMH [1ajicoreHa. B NOHHKEHHBIX YYacTKax
penbeda HabnlofaTCA Takke CyNecH, MEeCKH M CYIVIHHKM 4eTBepTHYHOIrO BO3-
pacta. Ofias MOIHOCTE OTIOKEeHHH 0KOoJo 60 M.

Lpesnss KOPa BHIBETPUBAHHS

Ha YumkaTeiHCKOM PYIHOM TOJie ApEeBHAA KOpa BLIBETPHBAHUA HMeET IUIO-
uIadHeId XapakTtep. ['eonord, M3yyasllMe Kopbl BhIBETpHBaHMA lleHTpansHoro
KazaxcraHa u compefienshbix o6nacrei [10, [1], cumraror, uto dopmMHpPOBaHHE
3TMX KOP BLIBETPUBAHHMSA NPOMCXOJMIIO C CEpeiMHbI KaMeHHOYTOJIBHOIO IiepUo-
a ¥ [10 KailHO30#CKOH 3pbl. IIpouecce! runepreHe3’a NpOHMKAIM Ha 3HAUHTEllb-
HyI0 [IyOMHY H CYIIECTBEHHO H3MEHWIH CpefHenaneo30HCKHe OTIIOXKeHHA.
OcoGeHHO OKa3aIMCh H3MEHEHHBIMH KpPEeMHUCTO-KapOoHaTHbIe M KapbOHaTHbIE
Nopoasl (aMEHCKOr0 M TYPHEHCKOro fpYCOB H NMpPHYPOYEHHbIE K HUM XeJle30-
MapraHueBble ¥ Mapraiuesbie pyabl. [loposr 3TMX ApycoB HEpeIKOo NpeBpalie-
Hbl B pBIXJIbI€ 3eMJIMCTbIE MACcChl C OCTATKAMH KBAapI-TTTHHHCTBIX 4JIeBPOJIHTOB
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M ONOKOBHIHBIX NOpOAd. JIMIIL B HENOJHOCTbI) PA3PYLIEHHBIX HCXOIHBIX NOPO-
fax HabJIH1a10TCA PeJIMKThI e PBHYHBIX TEKCTYp.

Cornacho JIJI. Kypepuwoit n ap. [11], xuMuyeckoe BbBeTpHBaHHE npoTe-
K10 Mo ABYM Hafpas/ieHHAM: 1) BbllLe/IauMBaHHe W pa3pylueHHe KapboOHATHOM
COCTABJIAOILEH KPEeMHHCTO-KapOOHATHBIX M KapOOHATHBIX MOPOI, OT KOTOPBIX
OCTABWICH [JIMHMCTO-KPEMHHCTBIH HEPACTBOPUMBIH OCTATOK B BHJIE PBIXJIBIX
M 3EMJIMCTBIX MACC MM OTIOKOBM/IHOTO BelUecTBA U 1) MEpeoTIOKEHHE M KOH-
UeHTPAUMUA KpPeMHe3eMa B JIMH3000pasHbIX ¥ I1acTooDOpa3HbIX TeflaX BTOPHYHBIX
KpeMHeH-pPOrOBHKOB,

OcoBeHHO CHIIbHYI0 TlepepabOTKY MpOLECCAMH BbIBETPHBAHHA MpeTepresnH
MeTaMopdpH30BAHHBIE MAapraHLEBbIE W Kee30-MapraHueBbie pyaHbie obpajosa-
HUA, B pe3yJIbTaTe Yero BO3HMK/IM BOTAThIe BTOPUYHbIC MIIM OKHCIIEHHBIE Map-
raHueBsble py/bl. YCTAaHOBJIEHO, YTO MO PYOHBIM 3a/i€XkKaM TUNepreHHble Mpo-
uecchl MpOHHKAIH Ha Bonblme rnyGHHBI, YeM NO BMENIaonMM NopoaM (MHOT-
aa 1o 200-220 M) .

MarmatHuecKue nopoms

Marmatiueckue Mopodbl HA YIIKAaTBIHCKOM PYAHOM MOJI€ HMEKT OrpaHHueH-
Hoe pacnpocTpaHenue. OHM ObUTH BLIABIIEHB! HEMOCPE/ICTBEHHO Ha MECTOPOK/IE-
Huax Ywkateid 111 u Yiukatein [ Kk HacTosiwieMy BpeMeHM cnabo H3yueHsl
H TeHe3uc HX OCTaeTcA cMopHbIM. Hu O[1HO M3 MarmMaTHueCKHX Tell MOJHOCTBIO
He OKOHTYpeHo. Tak, B 3anmaJlHOM KpbUle BOCTOUYHONH CHHKJIMHAIN PsAll CKBAXMH
nepeceKkaeT MOKPOB 3eeHbIX MHHIAIEKAMeHHbIX CIMUIMTOB. B 3TOH iKe CHHK-
JIMHATTH B CEBEPHOH YacTH BOCTOMHOTO Kpbula ObUtH OOHapyxeHbl (enb3ut-
nopdupel. OHM MMEIOT XOPOLUYI KPUCTAJIHYHOCTb, OKpALIeHHl B 3€NIeHbIH W
KOpHYHEBaTO-3€JIeHbIH [[BET.

Ha mectopoxpenun YukarsiH | B ceBepHOi 4acTH BOCTOMHOTO BOpPTA CHHKIIH-
HaIH UeNbIH pAJ CKBaXMH TNMOACeKaeT JIMNapuToBnie Nopdupsl. Kpome Toro,
Ha YIWKAaThIHCKOM pYIHOM TOJIE BHIABICHO [1Ba WHTPY3WBHBIX TE€Na: O[MH
HeGonbioi MHTPY3uB (0.4 Km®) CBETNO-PO30BBIX IPaHUT-TOPGUPOR 0BHapy-
#eH B 300 M K ceBepo-BOCTOKY OT MectopoxaeHus Yuwkarteid 11, 3101 uHTpPY-
3B MpPOpbIBaeT HepacWICHEHHbIE OT/IONEHHA KMBETCKO-(PaHCKOro BO3pacTa.
Bropo#i MHTpPY3HB MpelcTaBlieH XOPOLIO pPacKpUCTANIM30BAHHBEIMM rab6po-
nuabazamu; OH BbUT NOJCEUEH TPEMA MOMCKOBBIMH  KaPTHPOBOYHBIMM CKBAXM-
HaMH B [0r0-3aNafHOH YaCTH PYAHOTO NMOJNA CPeH 0TIoXeHHit ameHa.

YC/IIOBUA 3AJIETAHHA H CTPOEHHE PYHbIX
TEIl MECTOPOXIEHHHA YWKATBIH I H YHKATBIH 1

B c¢TpyKkTypHOM OTHOLIGHMM YWKAaThIHCKOE pYIHOE IHOje npecTaBiiseT
coboii cuHkuHaTh [ nopsanka, och KOTOPOH NMPOTATMBAETCA B MepPHIHOHAIb-
HOM HampaBnienuu. Ona ocnoxkHeHa cknaakamu |1l nopanka, Kk KOTOpBIM W NipH-
YPOUEHb! MECTOPON/ACHUA Y LIKATHIHCKOH TPYTIIIBI.

Mecropoxpnenne Ywkateis Ill. 310 MecTopoxnenne noxkanusyercs B Bocrou-
HOH ¥ IlepcTHEBCKOH CHHKIIMHAIAX, KOTOpBIE, CXO[Ack, obpasywr oburyio
CTPYKTYpY, COOTBETCTBYWIUYK MO CBOeMY CIPOEHMI0 CTPYKType MYJIbibl
C OUYeHh CIOKHBIMM ouepTaHuaMH (cM. durypy). Bopra 3rtoit cBoeoGpa3Hoi

CTPYKTYpbI claraioT BepxHedamMeHCKHE OTIOXKeHH#A, HMeloume KpyToe obiuee
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najieHHe K UEHTpY, T¢ OHW MPOCIeKHBATCA 10 miybuHbl 1200 M. Buixosast
9THX 00pajoBaHMH HAa MOBEPXHOCTL HAOGIIOMAIOTCA JIMIIb B CCBEPHOR YacTH
Myneibl. B paae mect B BoctouHom Bopry M Ha passopuTe 3anaaHoro Gopra
BoCTOYHOH CHHKIIMHAIM, d TAKXKe HA MPOTAXKCHHH BCETO H0KHOTO DOPTa BepxHe-
(bamMEHCKHE OTJIOKEHHA W NPHYPOYCHHBIC K HUM py/IHble 3AIEAH HMEKT 3anpo-
KMHYTOE 3aneranue. [leHTpaibHbie YYaCTKH 3TOH MYJIbilbl BbINO/IHEHbI OCalKaMit
HuxHero Kapbona. B ceBepHOIT 4yacTh 9Ta MyJib/1a OrPaHHYMBACTCA [IBYMA Napajl-
JIeJIbHBIMH Pa3JIOMaMH CEBEPO-BOCTOMHOTO HATIPABJICHHA.

PyauHyr Tonuly C€iaralT KpacHOUBCTHbBIE, B MCHbIIEH CTENEHH CEPOUBETHBIE
Y3JIOBATBIE, BOHHCTO- H JICHTOYHO-CIIOMCThIE M3BCCTHAKH, NMEPE1aMBAOLLMECH
C CepbIMH M TEMHO-CEPBIMH OpPraHOTEHHO-ETPHTOBLIMH H3BECTHAKAMH. BHyT-
pu %0l TonumM HabnoOanTCA XOPOLIO BbLIEPXKAHHBIC, HO OTHOCHTEIIBHO HC-
BOBIIOH MOILHOCTH BHYTpUDOPMAUHOHHBIE H3BCCTKOBbBIE DPeKUMH, INIMHHCTO-
KapBOHATHBIE H TJIMHHCTO-KPEMHMCTO-KapBOHATHLIE NOPOIbI, ALUMEL, &lEBpO-
MIMThI, TPABEIIMThI M CEPHUMTONMHTDI, PEIKO TY bl H TYQDDHTHL

PynHas Tonwa Ha MectopoxiaeHuH Ywikarwein Il B KoTopo# 3axmwoyens
eJle3Hble, MApPraHUeBbIe W IKee30-MapraHueBble pyllbl, OTYETIMBO mpocie-
*uBaeTca B 3amafiHoM Bopry BOCTOMHOW CMHKIIMHAIK M JIMIIL B CAMOHR Ce-
BEpHOH 44CTH W MO reosiorHyeckomy npodmiio A — A (cm. durypy)  asroro
MECTOPOXKIEHHA OHA YACTHYHO MepeXOIMT Ha BOCTOuHBIH Bopr. Xesesusbie,
MapraHieBhie W jKele30-MapraHueBble Pyl WmelT Gopmy IU1acTOODpa3HbIX
tesi. OHM 3a1€ral0T COINIACHO ¢ BMEIUaloUMMH nopogamu. PyaHas Ttonmma c
3aKTOYAUMMHCA B HEH TEJaMH MapraHueBbiX M KeJe3HbIX Pyl MpociiexnBaet-
CH MO MepPHMETPY Ha NMpOTAXeHHH MouTH 5 KM. T1pn 3TOM Xene3o-mapraHuesbie
py[Hble Tena, KaK W BCA TOJIA, HMEIT B DOpTax MynbAbl KpyTOe MnajeHHe
70—90°, a npH pa3BopoTe CTPYKTYphbl 3aNajHOro 6opra ¢ CyGMepHIMOHAIBHO-
ro Ha LIMPOTHOE M 3aTeM CHOBA Ha CyOMepHIMOHANbHOE, KAaK H BCETr0 HXKHOTO
GopTa MYJIb/bl, OKAa3aIMCh 3aNPOKUHYThIMM. BbIXO/bI KeJIe3HbIX H MapraHue-
BBIX pY/ Ha JPO3MOHHOM Cpe3e HabNnwoJalTCA Ha ceBepo-3anajie MeCTOPOXK/IAEHHA,
MOCTENEHHO TMOTPYKATCA K UEHTPY MyJbbl, [A¢ OHM H OMYCKAKTCH, KaK H
OCh CKJIAKH, Ha ryouny 760 m.

PymHas Toniua, BKIIIOYAOWAA Kene30-MapraHlieBble pYyIibl, YeTKO MENHTCA
Ha [Be NMayKH: HHKHIOK M BEPXHIOKW, KOTOPbIE Pa3leliflT [A0BOJILHO MOILHbIE
(30—40 M) cepble 0pPraHOreHHO-[AETPUTOBBIE H3BECTHAKM.

B 3THX mayxax >Kejie3Hple ¥ MapraHueBble py/iHbié Tejla HepelKo Hemocpen-
CTBEHHO CONPHKACAKTCA M, KakK MpaBHIO, HMEKT Pe3KMh KoHTakT. M3penka
3M pyaHble Tena pa306iualOTCA KpPaCHOUBETHBIMM Y3lOBATHIMM, BOJIHWCTO-
M JIEHTOYHO-CIIOUCTbIMH M CePbIMM OPraHOTEHHO-JIETPMTOBBIMH H3BECTHAKAMH
WM HAaXOIATCHA B BHM[E OTOE/BHBIX Miactoobpa3HblX H THH3006pa3HbIX Xejes-
HBIX HJIK MapraHueBbiX pYaHblx 06pa3oBaHuH.

HuokHAA pyOoHasA Mayka COCTOMT M3 WIECTH IUIACTOR, KOTOpPble Mbl CYHTaeM
yhayHee Ha3bIBaTh PYOHBIMH TOPH30HTAMM; [lajieeé Mbl MX TAK W Ha3blBaeM.
J1H TOPHM30OHTBI 3aKIIOYAIOT JKejle3Hble, MapraHueBble M Kejie30-MapraHueBbie
Tena, NpeAcTaBJIANIHME HAHOONIBILYI0 UEHHOCTb KakK NpOMBILUUIEHHbIE MapraH-
ueBble M JKeJle30-MapraHuesble pyasl. B neppoM n 0coBeHHO BO BTOPOM PYIHBIX
FOpH30HTaX HAKOIUIEHHA KeJle3a H MapraHua npejcraBjieHbl B OCHOBHOM AK0D-
CHTOBBIMM PYJIdMH, B MEHbIUEH CTeNeHH — raycMaHMT-GpayHMTOBBIMH M rema-
THTOBBIMH. B rOpH30HTax ¢ TpeTbero Mo LWIECTOH B HX HMXHHMX YacTAX, KaK
NpaBUNO, /1eXAaT MapraHuesble OpayHHTOBble, FayCMAHWTOBbIE W TIAYCMAHHWT-
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6payHHTOBbIE PY/Ibl, B BEPXHHX W peKe CpefiHell 4YacTAX ITHX FOPH30HTOB HAXO-
OATCA TeMaTHTOBbIE PYIbI.

BepxHsas pynHas Nayka BKJIIOYAE€T BOCEMb FOPM30HTOB (C CEIbMOro Mo ue-
ThIpHAUATHIH) . B HMX mpeoGnajianT remMaTHTOBBIE pyabl. MeHBIIMM pacnpoct-
paHeHueM IOJIB3YIOTCA OpayHUTOBbIE, FAyCMAHMTOBBIE H TayCMaHMT-GpayHMTO-
Bbie pymbpl. OTiHUHTENbHOH OCOGEHHOCTBIO BEpXHeH pPYAHOH MAaYKH HBIACTCA
TAK)K€ M TO, YTO B HeH MOJIHOCTHID OTCYTCTBYIOT AKOOCHTOBBIE PyAbl. PyaHbie
TEa ITOM NMAaYKK HMeT OOBIMHO MEHBIIYI0 IPOTHKEHHOCTh, HeGObIIYI0 MOl
HOCTh M HM3KHE COMEPHKAHWA MeTa/Id, a CIe/IOBATENbHO, M He3HAYMTEIbHYIO
NPOMBIIDIEHHYI0 LeHHOCTh. fllMbI, KOTOpBIe HanOomnmee MMPOKO pacripoctpate-
Hbl B 3TOM PY[IHO# Nauke, Kak MpaBWiI0, HAXOMATCA B TECHON aCCOLMALMH C He-
ne3HbIMH pyJamH M pexe oOpa3yior oTe/bHbIe IUIACThI. L

[oBOpA O 3aKOHOMEPHOCTAX paclpeleneHUA py/, Cluejyer OTMeTHTb, YTO
Ha MecTopoXOeHHH YuukareiH III skenmesnsie pyndpl pasBHThI MeHee HIMPOKO,
yeM Mapranuessie. IIpn 3TOM Jene3Hble py[abl HaXOAATCA MCKITIOYMTENTBHO B
CEBEPHOH vacTH MecTopoxdennsa. K jory oHM RnpocnexuBawTcd TONBKO OO
reoyioruyeckoro mpoduna X — X ¥ BRIKIMHABAKTCA PaHbllle MapraHleBbixX
PYOHBIX TeJl TIO MAJeHHIo, He [I0CTUTasd OOBIYHO OCH CHHKJIMHATIBHOM CKIIaJKH;
MapraHueBble py[bl PacnpoCTpaHeHs! MO BCeMy 3amaJHOMY H 0HOMY Bopram
Mynbgoo6pasHoi ckyanky. [Ipu stom Ha pasBopore 3amafHoro bopra Bocrou-
HO# CHHK/IMHAIH ¢ CyOMepHIMOHATBHOTO NMPOCTHpaHWA Ha IIMPOTHOE M CHOBA
Ha CyOMepMIMOHATBHOE MOIUHOCTh PYAHBIX Te/I YBEIHYHBAeTCA Kak BONM3M
0T MOBEPXHOCTH, TaK H Ha rnybuny. OHn mpociexaBaotca Ha Goblinyio riyou-
HY, HEpeAKO OMYCKAalTCA 10 OCH CKIIANKH, HE MMEIT [IPEPRIBUCTOCTH 1O IIPo-
CTHP3HHIO H CTaHOBATCA Ooraue Mo coleprkanuio meTaia. M nuum B page mMect
no HekoTopbiM reonoruueckuM mpodmnam (1L, 111 ¥ X) npocnexmsawrcs
Mepexoap! PYAHBIX Te ¢ 3anajiHoro Gopra Ha BocTouHbni. YeTkoro mepexona
pymHbIX canuil mo yaTepanH OOHOH B Ipyryio He Habmwomaerca. Mmernt mecro
pe3KHe KOHTAaKThl MapraHUEBBIX Py, C XeJle3HbIMHM MO CIOMcTOCTH. Kak BHA-
HO M3 XMMHYECKHX aHAIM30B, MapraHLEBbie PYAbl HEPEeAKO COZepKaT JKeneso
B eIMHHYHBIX MpPOUEHTAaX, B TO BPeM#A KaK B XKeJe3HbIX PYAax MapraHel cocTas-
NAET BCETO JIHILb AecAThbIe JOJH MPOLIEHTa,

PaccmaTpuBas cTpoeHue pYZHOH TONIM B HEJIOM H KaX/I0ro pYJAHOTO FOpH-
30HT2 B OTAENHHOCTH, MOXHO 3aMETHTh, YTO HET HHKAaKOW 3aKOHOMEPHOCTH B
TMOCIENOBATENIBHOCTH OTIOXKEHHSA pyaHbIx oOpadopanuii. B ompom ropusoHre
HHXKHAS 4acTb IPE/ICTaBlIeHa IUIACTOM XeJIE3HBIX PYJ, a BEPXHAA YacTh I1aCTOM
MapraHueRsiX, B APYTOM ropi3oHTe HA060pOT — HHKHAA YaCTh COCTOMUT M3 Map-
TaHHEBBIX, 4 BEPXHAA — U3 XKeJIEe3HbIX Py /. [IpHUMHEI HApYLIEHHA MOCNeIOBaTENb-
HOCTH Nepexofia B OCaloK >eJie3a ¥ MapraHua HYXKHO, [O-BHIMMOMY, HCKATh
B MyNbCAIIHOHHOM MOCTYTUTEHHH pDYOHOrO pacTBOpa, CBA3aHHOrO, 1O BCeif Be-
POATHOCTH, C HHTEHCUBHLIMHM TEK TOHUYECKMMH MTOIBHIKICAMH.

CynsdHaHan MUHEPATH3AUXA Ha PaCCMaTPHBAEMOM MECTOPOKIEHHH MO M-
J1a pacnpocTpaHeHHe HCKIIIUMTENIbHO B BOCTOYHOM BopTy BocTouHOM CHHKITHHa-
nmH. HauGonbilas MHTEHCHMBHOCTh 3TOH MHHepanu3auud ObUla MpOSBJieHa B 30-
Hax, MpeTepneBLUMX aKTHBHYI0 TeKTOHHYECKYH HAESTeNIbHOCT: OIIH3 pa3noMoRB,
MOABHXEK H B CHIBHO TPEIMHOBATBHIX YYaCTKAX, M0 KOTOPHIM py[HbIE PacTBO-
pbl NPOHUKAITH B U3BECTHAKH H BO BHYTpHGOpMaUMOHHbIe OpexdH, ryie ¥ mpo-
MCXO[THIIa pasTpy3Ka ITUX pacTBOpoB. B omHMX cnydadx OHa OCYIUECTBIIAIACH
MyTeM pPeaKUMOHHOTO METacOMATHYeCKOIO 3aMElIeHMA CynbQHIAMH CBHHIA
14



UMHKA M3BECTHAKOB, B APYTUX (M 3TO ObUIO INIABHBIM) — LWIO BBINOJHEHHE
TPEIMHOK, MYCTOTOK H NMop.

\ Cynbduanas muHEepanusauus spjserca Gosee MO3AHEH MO OTHOWIEHHMI0 K
Jene30-MapraHiueBbiM pylaM, JMMTreHeTHYeCKH HaOXKeHHON Ha KapBoHaTHEBIE
M | KpeMHMCTO-KapBoHarHbie nmoponbl (amena. OrnokeHne cynbQHIOB CBMHUA,
B MEHbLIIEH CTeneHH cynbpUIOB MeOH, a TaKKe cyibgara 6apus HabomaeTcs
Ha | HECKOJIBKHMX CTpaturpaduueckux ypoBHAX. OHM 00pas3ywT cemb pPYIOHbIX
TeN, PACTIONIONEHHBIX KAaK HWXe (py[HbIe Tella C EpBOrO IO NATOE), TAK M BhI-
ule (uiecToe M cepMOe pPYIHOE Tejl0) YPOBHA PYMHBIX Mauek, 3aKITI0YAIOLMX
B cebe ene3nbie H MapraHleBble pYAbl, IpHYpPOYEHHBIE INaBHEIM 0Dpa3dom
K 3amaJHOMY W B MEHbLIEH CTeNeHHM K BOCTOYHOMY Ooprty BocTouHO# CHHK-
NUHATH. B OTOeNbHBIX ciydasx cynbQHOHAA MMHEpATH3aUMA HaKJablBaeTCA
Ha KpaeBble YACTH JKEJIe3HbIX W MapraHueBBIX pyaHbIX Ten. Tak, mo reosnoru-
yeckomy mnpodumio X—X HaOmwopaercsA nepeciauBaHue CyiibGHIHBIX CBHHLO-
BBIX PYZL C TEMATHTOBBIMH PYIAMK U ALIMAMH.

KoHTypsl CyibQHOHBIX PYAHBIX TeN AB/IAKNTCA BeChbMa YC/IOBHbIMH M IpoO-
BOOATCA, KAK NPaBWIO, B 3aBHCHMOCTH OT IPOLEHTHOIO COAEpPKaHUA PYHAHOIO
KOMIIOHEHTa; MO3TOMY pYAHBIE TeNla YacTo HMEIT NpHYYUIMBYI0 KOH(HIypa-
muio. bonee oObHBI nMH3006GpasHble W IUIacToobpa3sHble Tesla, BBITAHYTbIE
HEpeIKO BJIONIb PaIOMOB M OwIaDJIEHHBIX 30H, KOTOpBIE, TIO BCEH BEPOATHOC-
TH, COTPSXEHbI ¢ MMYOMHHBIMM PpavIOMaMH, CIYXMBIIMMH KaHanamMH [Uif
BBIHOCA PYZHBIX KOMIIOHEHTOB PACTBOPAMH.

PynHbie Tena, MpeficTaBleHHbIE CYIb(UIHOH MHHEpATH3AUMEH, HMEIT Kak
COITIacHOE, TaK M CeKyllee Mo OCTPhIMH YITIaMH K BMEMAKIMM Mopolam
nooXkeHue. Bpixofwl 3THX pyn, HabOmopaloTcs Ha 3PO3HOHHOM Cpe3e B BOC-
TOUHOH wacth mectoposkpenns YuikareiH III. B 3oHe oxmcrmenns onHu Gbuin
NOJBEPrHYThl THIEPreHHOH NepepaboTke ¢ 0Opa3oBaHHEM OKHCIEHHBIX PYH —
L€ PYCCHTOBOTO M HPOMOP(HTOBOIO COCTABA,

Mecropoxnende Yumxatein 1. 910 MecTtopoaeHHe B CTPYKTYPHOM OTHOLLE-
HuM mpencrasnfer coboit Takylo e cknagky—cuHknuHans [I1 nopanka, umeer
BhIfIep)KaHHOE cyOMepumMoHanbHoe mpocTHpanue. OpHAKO COXPAHWICA JIMIb
BOCTOYHBIH OOpT CHHKIMHAIH. 3anajHeiid e GOpT 0Kas3alcA cpe3aHHBIM IUTOC-
KocThi0 B30Opoca-HafBuUra Mocie NpOIUEIIero pyIOHAKOIUIEHHS, MO KpaiiHei
Mepe ro3gHee HaKOIUIGHMA JKeNe3HbIX H MapraHlieBbiX KoHueHrpatuii, OcolGeH-
HOCTbI0 pyMo06Gpa30BaHMA Ha MECTOPOKIeHMM YiIkaTeiH 1 sBnAerca TO, 41O
¥esie3Hble, JKene30-MapraHueBbie pyabl W Cynb(HIHAA MHHEPATH3alUA COBMe-
wieHsl Ha OJHOH IUIOIa M — B BOCTOYHOM BOpPTY CHHKJIMHANIHM, XOTA B pa3pese
OHM HAXOIATCH Ha pasHeIX CTpaTHrpaduyeckux yposHsX. IIpu atom Gonee
IMPOKHA [Hafa30H pacrnpOCTPAHEHHA N0 BEPTHKATH HMEET CYNbhHIHAA MH-
Hepanu3auMA. 3[ech HeT TaKOro SACHOTO TOMpa3fie/ieHHA Ha py/IHbIE TOPH30HTHI,
KaK Ha mecTopoxaenuu YukateH III. Ormevaerca nuum uyeTkas 3aKoHOMep-
HOCTb B pACTIpe[ie/IeHMH JKEeJIe3HbIX M MApraHleBhIX PYIHBIX HAKOIUIEHHH IO
jlaTepany: B CeBEPHOHW YacTH MECTOPOXKACHWA HAaXONATCHA JKeJe3Hble PYIbl,
a B HOKHOH — jKeneso-mapraniessie. MapraHueBsie pyasl GpayHHTOBOTO H rayc-
MaHHTOBOTO COCTdBA TPUCYTCTBYIOT 3/IECh JIMIIIb B BH/E OTOENBHBIX MPOCIOEB,
MepecanBaloIIMXCA, KAaK TPaBMI0, ¢ TEeMATHTOBBIMH H AKOGCUTOBBIMU
pyIamH.

Ham npeacrapnisieTcs, 4TO OCHOBHAS YacTh JKEe3HBIX, JKelne30-MapraHueBbIX
¥ 0coOeHHO MapraHueBbBIX pyH, KaK H Ha MecTopoxaeHun Yukarteid 111, umena
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Gonpliee pacnpocTpaHeHe B 3anajgHomM 6GOPTY CHHKIIMHAIH, KOTOPbIH Obuf
Cpe3dH B Bornee no3jHee BpeMA TEKTOHHYCCKMMH NMOJABHXKAMH H CMbIT.

CynbduaHoe opyleHeHHe 3[1ECh NMPOCIEHUBALTCA HA HECKOIILKMX CTPATHIPA-
(pUYECKHX YPOBHAX, pacloOKEHHbIX B OCHOBHOM HH)KE YPOBHA OCHOBHOH
3AIEMHMU JKEeJIe3HBIX H JKene30-MapraHiueBsIX pyl, HO OTMEUYAeTCA TAKKE H Bblule
ee, XOTA CTeNeHb OPYJeHEHUA B BEPXHUX FOPH30OHTAX HMEET 3aMeTHO MEHbILMe
mMaciuTabbl. OCHOBHBIMM pYIOHBIMH MHHEpanaMH ABJIAWTCA TATEHUT U cda-
JIEpHT.

Kpome Toro, Ha MecToposkaeHuM YiukartsiH | B nocnenHee Bpems ObU1 Boife-
JIeH HOBBIH THI OpPYHAEHEHMA — Me/IHO-CBHHIOBO-GapuTOBBIH. Py/bl 3TOr0 THIA
moyuMny HauboJiee MIMpPOKOEe pa3BHTHE B JIMIIAPHUTOBBIX MOopdupax. 310 opy-
[eHeHWe MMeeT THe3/I0RO-BKpaIUIeHHbIH ¥ NPOXHITKOBBIH XapakTep. B ux cocra-
Be, KpPOME OCHOBHBIX pynooOpasyloumx MHHEPAOB — Ia/leHHTa ¥ XalbKOIH-
puTa, TMOYTH BCEIfa HAaxXOAATCA BKIloueHuA caneputa, Grekinod pydabld He-
Bonsumx konuuecT cynbgoconed Cu, Pb, Ag, pexe HabnwopawTca KHHOBaph
1 QITIOOPHT.

Cnepyer Tak)ke OTMETHTh, YTO Ha MECTOpOXIeHUM YiuKatbid |, U B MeHbiuei
cTereHH Ha MectopoxieHwn Ywkareid III, B 3anagHom GOpTy CHHKIMHAIH
B OTIIOXEHHAX HWXKHEro ¢aMeHa B POPHU3OHTE YEPHBIX TOHKOCIOMCTBIX MAPHTH-
3MPOBAHHBIX YIVIMCTO-KapOOHATHBIX MOPOJ, H3BECTHBIX MOJ Ha3BaHHEM PHTMH-
TOB, TAKXKE OTMEYAeTCH MHHEpanu3auusa CcynbhWIaMH CBHHIA M B MEHbLIEH
CTEeNeHH UMHKA. PAM reosioroB cUMTAIoT 3TH Cy/bbu/IHbIE HAKOIUIEHHA W aHANO-
HYHBIE PYNHbIE MPOABJIEHUA HA MECTOPOXKIECHUAX HalpeMCKOi IpyIiibl CaMOH
paHHeii cTanmeit pymOOGPa3OBAaHMA, ABJIANMENCH CHHTCHETHUHON C BMELAl0-
IMMU NopojaMH. B Monmb3y 3TOr0 moJjioXeHMSA MoXKeT ObITh MpHBEOECH psAn
TIOBOJIBHO yDeuTeNnbHbIX AKTOB, KaK, HaNpHMep, IIMPOKAafA paclpoCTpaHeH-
HOCTb [IaHHOTO rOpH30HTa. OH ABNAETCA, MO CYIIECTBY, MADKHPYIOIMM Ha pAde
MecTOpOs/IeHHH YlIKaThiHCKOW H Kaiipemckoit rpynn. HH y Koro He BbI3bIBaeT
COMHEHHS, YTO MMPHT B 3TOM FOPH30HTE ABJIACTCA CEMMEHTAUMOHHBIM, a €TI0
OTJIOKEHHE, TMO-BHAMMOMY, OOYCIOBJIEHO [AEATeNIbHOCTBI0 MHKpPODaKTepHH.

WMeHHO B 3TOM TOPH30HTE 4yTh JIH He TOBCeMecTHO Habiropaercs mMuHepa-
nu3auMa CynbhHIOB CBHHLA M UuHKa, OHa NMpOsBIIeHa KaK B BHJIE pa3po3HeH-
HOW BKPAIUTEHHOCTH 3€peH TaJeHMTa M cdanepura, Tak ¥ B BHe HeOONBIIMX
ckomnenud. Hepeako 3TH MWHepanbl 06pa3yioT Menbyailiiie NPOXMIKH, HMe0-
1Me, KaK MpaBuilo, CeKyumii XapakTep. B nmons3y cegumeHTauMoHHOTO 06paso-
BAHWA CyIb(UIOB CBHHIA M UWHKA [IPUBOJATCA TaKKe MaHHbie abCOMKTHOrO
Bo3pacta. OpgHaKo MOJHOTO 0KAa3aTeNbCTBA CEIMMEHTAHOHHOTO 00pa3oBaHuA
cynstHIHBIX pyA NMOKa HeT M, NO-BUIUMOMY, ClleyeT UCKaTh JOMOTHHTENbHbIE
¢dakTel B MONB3y 3TOH rHMoTe3bl. Henmb3s MCKMIOWTH, YTO FOPH3OHT PHTMOB,
MOpPOJIbl KOTOPOTO COJAEPIKaT OpraHUYecKoe BEIECTBO, MOI ABHUTHCSH JIOBYUIKOH
A PYOHBIX KOMIOHEHTOB, KOTOpble BBIHOCHIMCH THAPOTEPMAIIbHBIMH PacT-
BOpaMH, NOAHHMAKIIMMHCA K IMOBEPXHOCTH YEPE3 ITOT FOPH30HT.

flumma' nmpepcraBnser coGoit KpemHMCTbie O6pa’oBaHMsA, MHIMEHTHPOBAH-
Hble TOHKO pAacnbUIeHHbIM reMaTtHToM. OHa OOBIYHO COINPOBOXKAAET JKele3HbIe
pyab! B JIM60 HAXOOWTICA B BUIE CAMOCTOATENIBHBIX IUIACTOB M JIMH3, b0 0bpa-
3yeT TOHKHE CIIOHKH B reMaTHTOBBIX pyaaX (HepelKo HAXOIOUTCHA B TOHKOM

! OnMcaHMe AIIMBL HAMH JaeTcd B 3TOM pasfienie CTAThH, TAK KaK OHa ABNAETCA NOCTO-
AHHBIM CIIy THHKOM JKEIIe3HBIX PY/l, & HepeKo ee BhUICIIAT Kak OejHble XKeme3Hblie PYIb.
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CpacTaHMH ¢ remMatiToM). MMeHHO MOITOMy B reMaTHTOBbIX PY/ax KpemHe3deM
cocrasnser 10—20% u Gonee.

Siuma umeeT GoIbUIYIO IVIOTHOCTE M TBePAOCTD, CIOHCTYIO, PeXKe MacCHBHYIO
TEKCTYPbI H TOHKO3e pHUCTOe cTpoeHHe. MOLHOCTH ClIoEB  Mopo/ibl 06bIYHO KO-
NeBmoTcA 0T HeCKOJBKHMX CaHTMMeTpoB M A0 2mu Gonee. JlioBonbitHO, 4TO
ALIMBI HA [TAHHOM MECTOPOMKIEHHH, TAK Xe KaK W Ha JIpyTMX MeCTOPOXKIAEHHAX
ATacyHCKOro pailoHa, HMT/IE HEMOCPEe/ICTBEHHO HE KOHTAKTHPYIOT ¢ MapraHue-
BBIMH pyJamH, B TO BPEMSA KaK B JEBOHCKHX MapraHUEBbIX MECTOPOMIEHHAX
H0xHOTO Y pasa accolMalmsa ALIMb! ¢ MaPraHUEBbIMH PYJaMH ABJIACTCA 0GBIYHOM.

ITon MHKPOCKOMOM B NpPOXo/AlUeM CBeTe HabGniofaerca, 4To AlIMa CI0XeHa
rJ1aBHBIM 00pa3’oM KBaplLeM, B MOAMMHEHHBIX KOJHMYECTBAaX MPHCYTCTBYHOT Ka-
NMeBBIA TONMEBOH wwmaT W rematuT. OTMeuawTCA TakkKe TOHKHE MPOCIIOHKH
MarHeTHTa M HeGONblUME CKOIUIEHHA M MENKHE MPOXWIKA KapOoHara MapraH-
ya 4 Gapura. Kmapu umeer oBGblyHO B Pa3sHbIX yYacTKax HepaBHOMEpPHYH 3ep-
HUCTOCTD. [IpH 3TOM KPHUNTOKPUCTANIIMYECKHH KBAPLl OTHOCHTENIBHO paBHOMEP-
HO TPOKPAILMBACTCAFeMATHTOBLIM MIMTMEHTOM, HAMOMHHAIOILHM XJIONbEBHHbIE
CryCTKH WIH “KkyueBble oOnaxa”, oKpalllcHHbie B TEMHO-OypbIi LIBET, W [axe
TaMm, rae B MEPEKpPUCTAUIH30BAHHBIX Y4YacTKaX KBaplia reMaTHTOBBIA MHITMEHT
obocobnAeTcA B OKPYTJIbIE CTAXKEHHA, KOTOpbIE MelbYaHIIMMH TOYKAMH OTHO-
CHTEJIbHO pPaBHOMEpPHO paclpefenAlnTcad MO IUIOMAaAd BHOBb 0Opa3oBaHHBIX
KPHUCTAUUIOB M KpPHCTAUIMYECKHX arperaTtoB; CYIUECTBEHHOTO OCBET/IEHMA He
Habmopaercsi. KpoMe toro, HaGnio1aloTCA OTOeNbHBIE MPOXMUIKH H HeGomnblme
CKOIUTIEHHA KPYITHOKPHCTAJUTHYECKMX arPEraToBR KBaplld, paBHO KaK M MpPOXMII-
Kk Gapura, KanbiMTa H KapboHaTa MapraHua, KoTopbie BooOwe He MHrMeHTHPO-
BaHBI reMaTUTOM. ITH o6pa3oBanua ABnAloTcA Gonee no3uuumu. Penxo Habnio-
[AKTCA CEKYIUMEe NMPOXMIIKH KalblMTa CO CIOPaHYeCKH pacCesiHHbIMHA 3¢ pHAMH
¥ HeOOJIBIIMMH CKOTUIEHHAMHM TaJIeHHTA, 2 HHOTZIA H Xa/TbKOMMPHTA.

TUIbl PY, HX TEKCTYPHBIE H CTPYKTYPHBIE OCOBEHHOCTH
H PACIIPOCTPAHEHHE

MecToposkaeHna YIIKATbIHCKOHR TPYMNbl OTHOCATCA K MOJIMTEHHBIM M TOJH-
xpoHHbiM. OHM XapakTepH3yloTcs Taidke OONBUMM pa3sHOOOpaspeM THIOB
OKMCHBIX MApPraHLeBbIX, eNe3HbIX U CYNbGHOHBIX PY[, OTPaXKaoLMX MHOIO-
JTANHOCTh M CTAMiHOCTE (opmupoBanus. [IposasneHa maBecTHas obocobneH-
HOCTb eJIe3HBIX, MapraHueBbix, Xemne30-MapraHlieBbiX ¥ CBHHUOBBIX DY/l B pas-
HBIX YaCTAX PYJHOTO MOJA M Ha Pa3HbIX CTPATHIpadUUYECKHX YPOBHAX,

dopMHpOBaHHE pYy[ ONMCLIBAEMBIX MeCTOpOXIOeHuit (1abn. 1) sBHIOCH
pe3ynbTaTOM TOC/IeOBATeNBHOTO NPOABJIEHHA MpOLECCOoB: 1) CeMMEHTAaUMH
W [mareHesa, 2) PEerHOHABHOTO MeTaMOphu3ma, 3) ruOpoTEPManBHOTO BO3-
peHcTBHA H 4) mnepreneaa Bce mpoueccs uMenH 3aMeTHOE BIHAHKE Ha popmH-
POBaHME MECTOPOXXIeHMH H Tpy[HO OTAaTh MpennoyTeHue B npeoblianaHuH Ka-
KOro-1u6o u3 Hux.

B mpouecce cegquMEHTAaUMH OT/IATAIUCH NMEPBHYHBIE OKHCHBIE M THOPOOKHC-
Hble COG[MHEHMA MApraHua M Kene3a, HECKONBKO Nepepacripe/leNieHHbIE, npu
[uareHese. P T

B pesynprare nocnefynoumx IpoLECCOB MeTamMOphH3Ma M
TaB MEPBHYHBIX MApraHLEBbIX KOHUEHTPaUMA ObUI MOYTH, HAHENO H3MEHEH.
CoXpaHMITHCh JTUIL HEOONblME YYAaCTKM TEpBHYHBIX PpYIHSIX, ospgfosaﬂnn,
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TaGnuma |
THNbI MAPTAHLEBHIX H e Ie3HBIX Py

CeguMeHTareHesa u Meramopdusm TuopoTepManbHan

Cune
OuMareHes NeATeNbHOCTD Premea

THAPOOKHCHBIE Map- BpaynuTtoBhle, ray- [Ianenut-GaputoBsie, KpHnromMenaxosble,

raHueBble H Xene3o- CMaHHTOBBIE, AK0G- cdanepuT-rajieHHT- KPHIITOMENIAH-TIHPO-

MapraHueBble; FéMa-  CHTOBBIE, MATHETHT- BapHTOBBIE H XaTb- JIIO3HTOBLIE, KPHIl-

THTOBBLIE reMaTHTOBBIE KOIMMPHT-TANIEHHT- TOMEIaH-TO0POKH-
GapHToBbIe TOBBIE

CJIOXKEHHBIX MWHEpanaMH M3 Tpymilbi KpUnTomenaHa. OHH BCTpevanTcs WHOTMIA
B aHuMHA}ax GpayHMTOBBIX pPy., HO He MOTyT ObiTh BbUIe/IEHbl B HacToslUee
BpeMsA KaK CaMOCTOATENbHbIH THIM. OCHOBHAA K€ YacTh MapraHLEBBIX HaKOI-
JeHUA ObUTa B 3HAUMTENBHOH CTeNeHW M3MEHeHa [10 OKHCIIOB MapraHna, riiae-
HeIM 0Opasom OpayHuTa M raycMaHuTa. [MIPOOKHCHbIE XKele30-MapraHueBbie
coenMHeHHs ObUIM MpeBpamieHs! B AKOOCHTOBBIE pyapl. B HeMHOrMX ciydyasx
B METaMOpP(HYECKHX PY[AaX OTMeYalTCA TAKKe PEelTMKTHI KOIOMOPGHEIX TeK-
CTYp H, NMO-BHOMMOMY, TONIBKO B TOH MX YaCTH, KOTOpas MPOXOIHIIA TeeBYI0
CTaHIo.

Tlpoueccsl mMeramopduama He OKa3aNd 3aMETHOrO BIIHAHHA HA jKEjIe3HbIE
(remaruroBEBIe) pynObl. IMEHHO 3TH TepBHYHBIE jKeJle30PYIHBIE HAKOIUIEHWUA
MOYTH MOJHOCTbI0 COXPAHWIIACH B MEPBOHGYAIbHOM COCTOAHWM H MpPEACTABIAIT
coBoii GoraTele remMaTHTOBbIE pynbl . JIWIIL B OTZenbHBIX MecTax HaGromaer-
cA cnaboe pasBHTHE MArHETHTA 10 KPHITTOKPHCTAUIMYECKOMY [eMaTHUTY.

IMocmepymowaa ruApoTepMaNbHAA [.eATENbHOCTh MpHBENa K CynbdUIHON
MHHepamM3aliy ¢ obpa3oBaHMeM cynbGHIOB B OCHOBHOM CBHHLA W MeHbLle
uMHKa ¥ Mend. OHa ObUia MpOsBjIeHa IJ1aBHBIM 00pas’oM B BOCTOYHEIX GopTax
obeHX CHHKITMHaNeH, K KOTOPbIM NpPHYPOYEHbI MeCTOPOXIEHHA YiukarbiH |
u Yurkaten 111

Ilpoueccel rumepreHes’a NPOHUMKATH HA 3HauMTensHylo rnyouHy. Ha Heko-
TOPBIX Y4AcTKaX, MpeTepreBLIMX TEKTOHWYECKHE HapyLUeHHA, OHM NpPOHHKA-
nu fo rayorHsr 160 M u Gonee. B pesynsTate N0 mMeTamMop(H30BaHHBIM OKHC-
HBIM pylaM chopMHPOBAITHCh BoraTeie OKHCIEHHbIE MapradleBble PYIbl.

l'lepnmm-le OKHCHEIE MapraHueBkbie
H JKeJIe30-MapraHueBbie PYIObl

Cpemu paccmaTrpHBaeMBIX PYI 110 MHHEpPAIbHOMY COCTaBY MOTYT ObITh Bbl-
HeneHbl: GPayHHTOBBIE, FAyCMAHMTOBbIE M AKOOCHTORBIE PY/ibi.

BpayuurtoBple pydpl ABIAKTCA OCHOBHbIM THIOM pYH [UIA ONUCHIBaeMbIX
MECTOPOXIEHHIA. ITH pyMbl HaGmioOanTca IO BCeH TUTOIANH MEeCTOPOXAeHHH
H 3a]erawT Ha pasHbIX CTpaTHrpaduyecKHX YPOBHAX DYIHOH TONIUM, Hepell-
KO OHH MepemeXawTCA ¢ rayCMaHMTOBBIMH pydamu. OpnHako Haubonee nmpo-

' PaHee HAMH eMaTHTOBEIE PYIIEI HA aHANMOTHYHOM MecTopoxieHun Kapaxan xnaccuduum-
poBanHck Kak metamopduueckue. Ho mocne mpopefenHeix @©.B. UyXpoBEIM HeTanbHBIX
paGoT CTANO OYEeBH/IHLIM, YTO TeMATHTOBBIE PY/Ibl BOIHHKAIOT Yallle BCero IpH  0OBIMHBIX
QHIHKO-XHMHYECKHX YCIIOBHAX MOPCKOHR Cpeibl ¥ NPy HU3KKX TeMIIePaType U [ABJIeHUAX.

18



KO€ pacrnpocTpaHeHHe GpayHHTOBbIE pYIbl MONYYHIIH B CEBEPHOH YacTH MECTO-
poxeHua Yukateit 111, OHM cnaraoT npeMMyIUeCTBeHHO py/IHbIE Tejla HHXKHEH
nauku. Ha mectopoxxnenuu Yuukareid | pacnpoctpaneHHoCTh OpayHMTOBBIX Py
MeHbIIIE, YEM PACIpPOCTPaHEHHOCTh rayCMaHHMTOBLIX, M COXPaHWIHCh OpayHM-
TOBBIE PYIbI JIHILL HA 3HAYMTesILHOM riyGuHe. Bonbluas yacTe 3THX pyn okasa-
nach B.30He OKHCIIEHWsA, Ilé OHM ObUIM MHTEHCHBHO NMpopaboTaHbl THIEpreH-
HBIMH NIpOLECCaMH U NMpEBpAllieHbl B OKHCIIEHHbIE MAPTaHLIEBbIE PYIbI.

BpayHuTOBbBIE py[b! HMEIOT GONIBLIYIO IUIOTHOCTh H OTYETJIHBO BLIPAXKEHHYIO
CJIOMCTOCTh, KOTOpasA 0CODEHHO OTYETIIMBA MPH Pa3IMMHOM COIEP)KAHHH B TPO-
05X HepynHoro semectBa (ta6n. a)! XapaxkrepHb! [Ist HUX TaKKe HEBbLIED-
#AHHOCTb MOIIHOCTEH TMPOC/IOHKOB OpayHHTa, CHIbHO HM3pe3aHHbIe KOHTAKTBI
MX C HEPYIHBIMH MPOCIOAMH U HEPEIKO MEePeXXMMbl U [aXe PasiHMH30BAHHOCTD
(ra6n. I, 6). MowmHocTs mpocnoeB u3meHseTca or 3—4 MM 10 1 cm, peaxo
cocragnAer 3 cm. Hepyauble Npocsion HMEIOT pa3HoeoBpasHblii cOCTaB : kapboHat-
Hble, KPeMHHCTO-KapOOHaTHbIe, pefKO TIJIMHMCTbIE M APTHJUTHTO-TITMHHCTBIE;
BO3MOXHBI TaKXe Ty(OBbIE NPOCIOH, OKPAllleHHbIE B CEPbIi H pO30BaTO-Ce-
peiit user. Hepenko B GpayHHTOBBIX pynax HaGiopawTcA THIMYHbBIE BOJIHHCTO-
H Y37I0BAaTO-CIIOMCTHIE KPACHOLUBETHBIE KPEMHHUCTO-KapOOHATHbIE MPOCIIOH;
X MOILIHOCTh coctaBnsfeT 1—4 cm. BerpeualoTes Takke KapOOHAaTHbIe M KpeM-
HHCTO-KapGoHaTHBIE MPOCIOM, MAITMEHTHPOBAHHbIE OKMCIIAMH MapraHia M xe-
fie3a WoKoiagHo-6yporo, TeMHo-6yporo u BHUHeBo-6yporo usera. MomHOCTs
HepymHbrx npocnoeB 0,5—1,5 cm, penko mocturaer 4—5 cm. MHorpa B Gpay-
HUTOBBIX pyJax HaOIIOAIOTCA MPOCIOM YepHOro KajabuuTa. MomHocTh 3THX
npocnoes o6smHO 1—-1,5 cM. Ilpu 3TOM KaJIBLUT yaie BCEro KPYIHOK PUCTAI-
JIMYECKHI, TOHKO NMUTMEHTHPOBAHHBIA OKMCIaMu MapraHna. OH Xopolo BUAEH
Ha CBEXeM ckone obpaslla, Tak KaK TpaHd KPUCTAIUIOB OONafanT CHIILHBIM
CTEKJIAHHBIM GrecKoM.

Ha Gonee nospHeid cragvu ¢oOpMHPOBAHHA MECTOPOXIEHHH B OTHENbHEIE
nnacroobpasHbie Tena GpayHUTOBBIX PYH MO IUIOCKOCTAM CPhIBa MPOHHKAH
bGuxkapbOOHaTHplE METaMOpP(MYECKHE MIH THOpPOTEPMalbHbIE pacTBOPBI, M3
KOTOPBIX 0Dpa3oBaIMCh MEJIKHE NOCIOHHBIE TIPOXUIIOUKH H JIMH30UKH KPYIHO-
KPHUCTAJUTHYECKOrO KaiblMTa; MX MOLIHOCTh 0OBIMHO cocTaBifer He Oolee
2—4 mM. Pepxo HabmiopamwTcA cexyiuMe NMPOXHIKH KBapila, H MHOI[A poo-
Xpo3uTa, GpUOenuTa, POAOHMTA M [OPYTHX CHJIMKATOB MapraHua. MouwHocTs
3THX MPOXHMIKOB 00bMHO He npeRsbiaer 0,5 cm. JTuib POJOXPO3UTORBIE NPO-
YMIIKH B OTEJIbHBIX CIIYYafAX COCTABIALT 2—3 CM.

Cpennne mpoGe1 GpayHMTOBOM pynbl, oTobpanHo# M3 urrydHoro obGpasua,
BpUIH XHMHYECKH MTPOAHATM3UPOBaHbl; JaHHbIE NIPHBE/IeHBI B Ta0I. 2.

[lpu nepecyete MAaHHBIX XMMHYECKHX aHAMM30B OpayHMTOBBIX py[ Ha MHHe-
PIBHBIA COCTaB BHMJHO, YTO 3TH PYMbl ABJIAKTCA OMMMHEPAIBHLIMH M COCTO-
AT u3 Opaynuta (89—68%) u kampumta (11-32%). [IpucyTcTBYIOUDME B HeBOIIB-
IIIOM KOJIMYeCTBE aJIIOMHHHUH, )Kelle30 ¥ MarHui HaxoaATcA B GpayHuTe B Kayect-
Be M30MOpdHO#H npumMecH. ITH Mpobbl, CYAA MO COMNEPHKAHUI0 METaITHYECKOTO
Mn, MOTYT cunTaThCcA GOraThIMM H MMEKT OIarONpUATHBIE COOTHOLUIEHHS LIUIAKO-
o6pasyroumx komnonentoB (Si0; + Al;03) : (CaO + Mg0O) = 1,1 u 0,42.

Bce cka3aHHOe [aeT OCHOBAHME IOJIATaTh, YTO 3TH PY/bl MOI'YT GbITh HCIIONIb-

! Tabnuust k 7ol CTaThe H CTATBAM JAPYTHX aBTOPOB CM. B KOHIle KHHTH.
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Ta6nuua 2
XuMuyeckHil cocras GpayHuToBeIX pya (macc. %)

KomMnoxeHT 1 7 KomnoHeHt 1 . 2
Si0, 8,99 7,40 K,0 0,06 0,05
TiO, Cnenpl - MnO, 3943 2761
Al, O, 0,87 1,10 COo, 4,90 14,01
Fe,0; 0,31 0,87 H,0 0,12 Cnensl
MnQ 3442 27,22 H,0* 1,26 1,26
MgO 0,93 i Zn0 = 0,02
Sl S 1870 Cymma 99,47 100,84
Na,O 0,05 0,09

30BaHbl B MeTajulyprud Oe3 oboramenusa. W, kak mokasanu McCIlleloBaHHsA,
NpOBEMlEHHBIE B XHMMKO-mMeTanypruyeckom HHctHTyTe AH Ka3sCCP, oxwc-
HBIE MapraHuesple 0Dpa3’OBaHHMA, KOTOPbIE HA IaHHbIX MECTOPOMIEHHWAX Mpe-
CTaBNieHbl OpayHMTOBBIMH M TayCMAaHWTOBBIMH pyHaMH, HaXOOSIUMMHCH He-
PelKO B TECHOW MapareHeTHYecKOH acCOLMALIMH, MOTYT HCTIOJIb30BAThCA [Id BbI-
TJIaB KK KaYeCTBEHHOTO CPe/He- M HU3KOYIJIePOIHCTOro ¢eppomapranua.

B 30He okucnenus OpayHUTOBble pyabl ABNATICA Oonee YCTOHUMBBIMH
M0 CPABHEHHMIO C JAPYTHMH THUNAMM MapraHueBbiX pynd. OOHaKo H OHH B TOH
WIH HHOW CTeNeHH MOMABEpPITIHCh TMIEPreHHBIM H3MeHeHMAM Ha [IeHYJalMoH-
HbIX cpe3ax H 01M3 MOBEPXHOCTH.

laycmaHuTOBBIE pYOBl HapAdy ¢ OpayHUTOBBLIMM ABNAKICA LUMPOKO pac-
NPOCTpaHEHHBIM THIIOM PYJ Ha MecTopoxaeHMAx. OOHAKO 4eTKOro MpoCTpaH-
crBeHHoro obocobneHHA oHM He mNonyuwnd. MHorga raycMaHMTOBBIE pPYIIbl
0Bpa3yioT caMoCTOATEeNbHbIe IUIACTOOOpa3Hble Tena, Yallle OHH NEPeCiaHBaloT-
cA ¢ GpayHUTOBBIMM Py[JamMd U UMEKT, KaK IPAaBUIIO, pe3KMe KOHTaKTel. YacTs
raycMaHHTOBBIX pya o6pasoBanace 1o GpayHHTOBBIM.

laycMaHHTOBBIE PY[bl OTHOCHTENIBHO JIEIKO YCTaHABJIMBAKOTCA B MONEBBIX
yenopuax. Jna HuMX XapakTtepHa Gomblias INIOTHOCTR, KPYNHOKpPHCTAnmHye-
CKOe 3epHHCTOe CTpOeHMe, TeMHO-Oypas M 1IOKoNaaHO-Oypas oKpacka, KOTO-
pad ocoDeHHO OTYETJIHBO TNpOABJAETCA HAa IMPHTEPTOH MOBEPXHOCTH KEpHa.
It pympl 06blMHO 0ONAaKT CIOMCTOCTbIO, BRIPAXKEHHOH YepeloBaHWeM rayc-
MaHHTOBBIX IIPOC/IOEB ¢ KapDOHATHBIMHM M KPEMHHCTO-KapOOHATHBIMM, B CHIIb-
HOH CTeNeHH NMIMEeHTHPOBAaHHBIMH M OKpAalleHHbIMH B TYCKIIbIH KOpHYHE-
BBIH, 2 HEPENKO U B 4epHbii uBeT. ClioHcTOCTh OCOBGEHHO OTYETIIHBO IPOCIIENKH-
BaeTcA, eCIM B 3THX Ppydax MNPUCYTCTBYIOT MOCIOHHBIE MPOXKUIKH CHIIMKA-
TOB MapraHua (Tabu. I, 8) MM NpoXHIKH KaIbUyMTa.

TaycmaHMTOBbIE DPY/bl, Kak 0Oolee BhICOKOTeMIepaTypHbie 0BpazoBaHus,
XapaKTepu3yTca 0ObMHO OONBUMM pa3HooOpasHeM MHHEpaIbHOTO COCTABA,
YEM [pyTHe MapraHueBble THIBI, BLIIENAECMBIE Ha MECTOPONIEHHH. I aBHBIM
MHMHEDAJIOM B 3THX pYJax fABJIAETCA raycMaHHT, o6pasylolmii [IBE reHepanuu.
Hepenko B Tex wiM MHBIX KOJIMYECTBAX B pPyHdax B KaueCcTBe PelIMKTOBOTO MH-
Hepana TMpHCYTCTBYeT OpayHMT, COXpaHMBILMACA TPH 3aMELIEHMH IpPOCIIOeB
ero raycMaHroM. I'ayCMaHMTOBBIE pYaBl 4acTo M30BHIYIOT CEKYWMMH H T0-
CNOHHBIMH NPOXHIKAMH CHITMKATOB MapraHua (pomoHHuTa, TedpoMTa, NMEHBH-
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Tabnuua 3
XHMHYECKH COCTaB rayCMaHHTOBBIX pya (macc. %)

KoMnoHeHT 1 2 KomnoHeHT 1 2

Si0, 7,54 9,13 MnO, 30,91 24,98
Al,O, 1,63 3,16 COo, 0,70 5,32
Fe,O, 0,66 1,62 BaO 3,04 0,32
MnO 50,00 4349 S0, 1,92 He onp.
MgO 0,46 0,78 H,0" Het Her
Ca0 0,91 7,29 H,0* 2012 3,36
Na,0 0,04 0,05 Zn0 0,06 0,14
K.0 0,09 0.02 Cymma 100,08 99,66

THTa, (PPHEIMTA M [APYTHX), @ TaKXke pPa3HOBO3PACTHbIMH MPOXHIIKAMM Kallb-
uura M Gapurta. MHorna naGimofanTcss NPOXMIKH KBapua. ['aycMaHHTOBBIE pYy-
Obl JIOBOJIBHO Y4CTO HECYT CJIabo BBIPDAXEHHYH TPEIUMHOBATOCTh. TpelmHBI,
KaK NpaBHII0, BbIMOJIHEHbI YKa3aHHBIMM BbIIIE CHITMKATaMH, pexe kapboHaTa-
mu Mapranua. HabmionawoTes B 3THX pynax H NPOXWIKH KambLMTa, OHH HMEIHT
pasHyI0 MOUHOCTb M GpuTH 06pa3oBaHbl KaK MPOCTBIM BbINOJIHEHHEM TPELMHOK,
TAK M B Pe3yNbTaTe peakLMOHHOIO 3aMELUeHMA IayCMaHWTa; [pH 3TOM Ipo-
HIUTKH HMeI0T BECbMa HEPOBHBIE Kpas.

Cyns mo gaHHbIM OBYX XHMHYECKHX AHATH30B urryHeix o6pasuos (1abn. 3),
rayCMaHMTOBbIE PYIbl OTHOCATCA Kk GorateimM. OHM COHEpXKaT METAJUTMYECKOTO
mapraHua 58,25 u 49,41%, weneza — 0,46 u 1,1% u otHocuTensHo HeGombluKe
KOJIMYeCTBa KpemHedema 7,54 u 9,13%, nopsiueHHbie KonHyecTBa Gapus —
(3,04 u 0,32 BaO) u wanka (0,06 u 0,14% ZnO). Pyapr Gesdochopuctsie,
HO B OOHOM o00pa3sue BHIABJIEHO TNPUCYTCTBHE BPEIHBIX TpPHMECEH Cepbl
(192% S0O;). CnekTpanbHbIMH aHaJM3aMH YCTaHABIIMBAETCA TaKKE MpPHCYT-
creue 0,0n% PbO.

['aycMaHuTOBBIE pyObl OKHCIAKTCA MNpH TMpoleccax THNepreHesa Jierye
OpayHMTOBBIX, MEPEXONA IJIaBHbIM 00pa3oM B KPHIITOMENIAHOBBIE PY/IbI.

flxobcuToBBIE PYOBl HE HMEIOT TAKOIO LIMPOKOIO paclpoCTpaHeHHA, Kak
BBILIEOTIMCAHHbIE THNBI MapraHueBhIX, a Takxke >enesHsix pyn. Ha mecto-
poxaennu YiuukareiH I oHM ycTaHaBiMBawTCA B HHDKHEH pyOHO#H mayke, B
ropu3oHTax 1 W 2. 3pech 3TH pymbl MpefcTaBnfAnT cobol HeGonbilioH MoOI-
HOCTH IUIACTOBBIE TeNla ¢ ABHBIM mpeobnajanvemM HepymHeix mopop. OGbraHO
AKOBCHT He 0OpasyeT MOHOMMHEpabHBIX TPOCTIOEB H [aXke OTAENbHBIX CKOI-
TIeHW#H, a HAXOMMTCH, KaK MpPaBHIO, B TECHOM CpPacTaHWM C KpPeMHHCTO-KapGo-
HATHBIM M KpeMHHCThIM BewecTBoM. Ha mecropoxaennn Ymkatein [II axo6-
CHTOBBIE py[bl OTHOCATCA K GemHpIM >Kene3o-mMapraHueBbIM 06pazoBaHHAM.

B 1O e BpeMA B 10XKHOH HacTH MecTOpOsxHeHHA YwkateiH I AkoGcHTOBbIE
pyabl cnarapT Oonee MolHbIe IUIaCTOBBIE Tela C OTHOCHTENBHO BbICOKHMMU
COAepXaHHAMM JXene3a ¥ mapravua. ITH Tena AKOGCHTOBBIX YN, HECOMHEH-
HO, MOTYT UMETh POMBILITIEHHOE 3HAYEHHUE.

flkoGcMTOBBIE PYMBl [OBOJIBHO YETKO PAacrmo3HAICA MO BHEIHeMY BHJY.
OHH HMEIT TEeMHO-CEpbIH ILBET cO C/1ab0-3e/IeHOBATHIM OTTEHKOM, KOTOPBIH
0coGEHHO OTYETJIMBO MpPOABNAECTCA NPH HENPONOIKHMTENbHOM OONyueHMH pyn
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TabGnuua 4
X1 MH secKHit cocTaB AKOGCMTOBBIX Py AL (macc. %)

Komnonenr 1 2 KommoneHt 1 2

§i0, 10,15 7,34 K,0 0,03 0,02
Al O, 4,07 0,77 MnO, Her He omnp.
Fe,0, 29,70 34,10 Cco, 8,93 10,89
FeO He omnp. 6,94 ZnO 0,22 0,02
MnO 33,85 30,47 H,0" Het 0,14
MgO 0,68 0,82 H,0* 4,07 2,25
Ca0 7,60 557 Cymma 99,37 99,48
Na, 0 0,07 0,06

conHeyHeIMH nyuamu. Kpome Toro, AkoGeuTOoBBIE pyObl MOMODHO MarHeTH-
TOBBIM 0OJIaJAKT CHIBHOW MATHUTHOH BOCHPHMMYMBOCTBK. ITO CBOHCTBO
0coGeHHO LIEHHO He TONBKO MNpPH [MArHOCTHKE, HO M NpH MarHUTHOM oBora-
IIEHWH Py[l, B KOTOPOM HEepeaKo BO3HHKAeT HeoOXO0IMMOCTb,

flkobcuTOBBIE PYMbI MpeacTaBiAT coboi MOBONbHO MIOTHBIE 0GpazoBaHuA
C AICHO BBIPaXKEHHOH ClOMCTOCThI0 (Tabm. I, 2), KoTopas onpepenserca mepe-
ClIaWBaHMEM OYHOCHTENIBHO BOrarbIX pYIHBIM KOMIIOHEHTOM TNpocioes ¢ Ges-
PYOHBIMH KapGOHATHO-KPEMHHCTBIMH M KPeMHHCTHIMH rpocioamu. [Ipu 3tom
HEpy/IHbIE TPOCIOH HEPEAKO B TOH WIM HHOW CTENEHH MUTMEHTHPYHTCA TOHKO
pacnbUIeHHbIM reMaTHTOM. OHH HMET TOHKO3EPHHCTOE [0 KPHUNTOKPHCTAIIIH-
YECKOro CTPOEHMeE,

B axkobcHTOBBIX pydax (KpomMe TrijaBHoro pynoobpasymwollero MHHepana
AKOOCHTA M TeCHO AacCOUMMpYIOIUMX C HMM KPEMHHMCTOIO BELIECTBA M pexe
npocnoeB KapGoHara) HaOMHAAOTCA TaKKe CWJIMKATBI MapraHila ¥ MpOXMI-
KH kBapua. M3 pyiHbIX MOCTOAHHO BCTPEYaeTCA reMaTuT,

Kak npaeuno, sakobGcuroBbie pYObl HAa ONUCHIBAEMBIX MECTOPOXKIEHHAX
TATOTEIOT K TEMATHUTOBBIM pyHaM, C KOTOPBIMM OHH HEpelKO HaxoJATcs B
TecHOM koHTakrte (tabn. I, a). M, HaoBGopor, He Habmiomanoch ciyuaes, rue
Ob1 AKOGCHTOBBIE pY[bl HENOCPEACTBEHHO KOHTAKTHPOBANIM ¢ OpayHHTOBBIMH
M raycMaHMTOBBIMH pyJamu. JTO fBIeHHe OOBACHAETCA TeM, 4To AKOOCHTO-
Bble pypdbl HaXoHATCA B Jpyrod (alManbHOH 30HE — NepexXoJHOH OT KPeMHHC-
TO#, C KOTOPOH CBA3aHbl HAKOIUIEHHA >eJie3a, K KapOonarHoi. K mocnemHen
NPUYPOYEHbl MCKJIIOUMTENIBHO MapraHieBble HAKOIUIEHHA M HEeT jKene3HbIX.
Jra mo3uLMA AKOGCHTOBBIX py[ MOATBEepXkIdeTcA M TeM, YTO B HHMX IPHUCYT-
CTBYIOT MpOCNOM KaK kKapboHaTa, Tak M KpeMHHCTOTo BeulecTBa. OpHako Giu-
e OHH pacrofnaraloTca K KpeMHHMCTOH (haiyu.

Ilnsa Goree nojsHOW NMPOMBILUIEHHOR XapaKTEPUCTHKH AKOOCHTOBBIE PYIIbI
GhUM XMMWYECKH MpOaHAIH3MpoBaHbl. llnA 3Toi uenu ObuIM B3AThI Haubonee
Boratele pynbl, W, KaKk BMOHO W3 TNPHBEJEHHBIX JAHHBIX XHMHUYECKHX aHaiIu-
308 (Tabn. 4), OHH B 3HAYMTENTLHOH CTENEHH pa3jHualnTCcA 1Mo cocTaBy. B mep-
BOM aHaH3e MapraHelu npecBnafaer Haj xenes3oM, HamHoro Bomsie Al,Os
H cocrapnaoumx kapbonara CaO u CO,, B HeGONBIMX KONHYECTBAX NPHCYT-
cteyior Si0; u ZnO, HeoGxomumo TaKke OTMETHTh OUEHb BBICOKHE COMIEpKa-
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HHUA KPHCTA/UTH33aLHOHHOA BObl B 000MX aHamu3ax — 4,07 u 2,25%. He uckmo-
YaETCA, UTO 3[1€Ch XKEJI€30 M MapraHell HaXOIATCA B BUIE TMAPOAKoGCHTa.

B 30He oxHCneHHs AKOOCHTORbIE pYIbI MeHee JIETKO OKHCISIIHCH, yem
rayCMaHHTOBBIE C 06Pa30BaHMEM BTOPHYHBIX (KPHNTOMENAHOBLIX) PYI.

OKHCrieHHbIe MapraHieBbie
H eJle30-MapraHIeBsle py bl

['vmeprennsie npoueccsl Ha MectopokaeHusx Yimkaten I u Ymkatem |
TIPOHHK &TH Ha 3HAYMTeNbHYI0 MyOnHy — 60—100 M, a B 30Hax KpPYNHBIX Hapy-
WweHnit ¥ Gru3 pasnomoB naxe 1o 150 M u Gonee, oBpasys cBoeoGpa3kble TH-
HeHHBIE 30HBI.

Obpa3zopanye BTOPHUHBIX MApraHUEBBIX PYJ IPOXOUUI0 TPEHMYMIECTBEHHO
No MeTamMop¢dH30BaHHEIM OKHCHBIM MapraHUEBHIM M JKEIe30-MapraHIeBbiM
pynam: GpayHHTOBBIM, rayCMaHHTOBBIM W AKOGCHTOBBIM. Bonee monHoe oxwmc-
JIEHHE TPOLIIO MO MAapraHelcoepialMM KPeMHUCTO-KapboHaTHeIM B KapBo-
HaTHBIM TIOPOIaM, NePecIauBalIMMCA ¢ OKHCHBIMHA pygaMH. [Iponecce! runep-
reHesa mpopaboTamd MeTaMop(H3OBaHHBIE OKHUCHbBIC PYIbl C PA3HOH HHTCHCHB-
HOCTBI0. ByM3 NMOBEPXHOCTH W B 30HAX TEKTOHWYECKHMX HAPYIUCHHH 3TH PYIIbl
GombllieH yacThio OBUIM Hanemno 3ameleHs! kpunrtomenaHoM. [lo yoaneHuio ot
30H HapyIIeHWA ITH MPOLECCH PA3BHUBATMCH CIabee W MPOHMKATH HA MEHBLIVIO
rnyOHHY, MO3TOMY Hepelko B 30He OKHCIIeHHA Ha Gonee TIyGOKHX roOpPH30H-
TaX MOJXKHO BCTPETHUTb OTHETBHBIE MPOCTOM METaMOP(OH3OBAHHBIX OKHCHBIX
PYH, 3aTPOHYThIe B Pa3HOW CTENEHHM WJIM BoOOle He 3aTPOHYThbie BTOPHYHBIM
H3meHeHuMeM. CreflyeT Taxyke OTMETHTD, YTO MPOLECCH OKHUCIEHHA TIPOXO IHITH
HanGoJree MHTEHCHBHO MO TayCMaHWTOBBIM W B MEHBIIEH CTETeHH M0 AKOBCHTO-
BBIM H coBceM 1a60 mo GpaymMTOBRIM pynam. [Ipu OKHGIEHWM MarHeTHT-Te-
MaTHTOBbIX pY[A MAarHeTHT 3aMellaIci MapTHTOM. B pe3ynbrate OKHCIIEHHSN
Mpou301Io obuee cOoraeHHe py/l MOJIe3HBIM KOMIIOHEHTOM.

Io mMmMHepanbHOMY COCTaBY CPEIM OKHMCIEHHBIX MapraHUEBBIX PYH MOTYT
ObITh BbIIEIeHb! TPH THNA: KPHITOMENIaHOBBIE, KPHITTOMENAH-TON0POKHTOBLIE
H KPHIITOMEJTaH-THPOJII03HTOBbIE.

KpuntomenanoBbie pympl MONYUYWIH HauOonbillee paclpocTpaHeHWe CpeH
PYO 30HBI okHcneHHA. OHM, MO CyEecTBY, ABNNIOTCA EOWHCTBEHHBIM THMIOM
OKHCIIEHHbIX Y[ Ha riiybuHe Hke 7—10 M OT NOBEPXHOCTH, BO3SHUKIIMM TIpH
TMIepreHHbIX MpoLeccax Mo MeTaMop(hH30BAHHEIM OKHCHEIM MAapraHlEBbIM
pynam.

Insa 3TuX pyn BechbMa XapaKTepHa GoNblIas IU10 THOCT, TOHKO3¢PHHCTOE [0
KPUNITOKPUCTAIHYECKOTO CTPOEHHe ¥ MACCHBHbIe TeKCTyphl. Jluum uHorga B
HMX OTMeEuaeTCsA pPEJIMKTOBaA croucrocTh. IlpeoGnapawimas wacTe 3THX pPyn
MOKPBITA CeThI0 TPeLMH. BenesicTBHe TPEIMHOBATOCTH M BBIHOCA KapOOHaTHOM
¥ GoJBLIeH YacTH KPEMHMCTOH COCTABIIAIOILEH W3 MapraHenconepxammx Kapbo-
HATHBIX M KPEeMHHUCTO-KapBOHATHBIX NPOIOEB , MePECTIanBAIOIIUXCA ¢ OKHCHBIMH
06pa3oBaHiAMH, PY[bl CTAHOBATCA XPYNKHMH H [JaXKe PbDXUTBIMH, UTO IIPHBOIHUT
K IUIOXOMY BBIXO/ly KepHa NpH KOJIOHKOBOM Oyperuu. W Hepenio 3HauMTels-
Hble MHTEPBATBI OKHUIEHHBIX PY/ mpeBpamiawTcs B unam. OgHako Tam, ruie
yHAaeTcsa NOJMYYMTh YJOBJIETBOPHTEIBHBIN BBIXOJ KepHa, a 3T0 MMEET MEecCTo,
ecu 06OpasoBaHHe OKHCIEHHBIX DY MPOINIO MO MeTaMOPGH30BAHHBIM OKHC-
HHIM pyHam, oHu obnaparor GONBIIOH MIOTHOCTBIO, TOYTH MOHOMMUHE PATIBHBI 110
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TaGnuuas
Xummveckuii cCOCTaB KpunToMenaHoBhix pya (macc. %)

KommoneHt 1 2 Kommnouent 1 2
Si0, 2,90 2,55 MnO 10,28 14,62
TiO, Crie gt He onp. MnO, 72,93 68,25
Al, O, 1,58 0,99 H,0" 1,28 0,89
Fe, 0, 1,01 1,51 H,0* 4,09 5,83
MgO | Al 0,44 Zn0 He omp. 0,36
Ca0 0,82 0,75 Sr0 To xe 1,34
Na,O 0,78 0,86 Cymma 99.46 100,08
K,0 2,62 1,69

cocTaBy M Borarsl Mo cofiepXaHUI0 MeTaIHYecKoro mapraHua. CpemHee cofep-
XaHMe ero 3fechk cocraenfeT 32,4%, a B OTHENbHBIX MHTepBanax Gomee 45%,
T.6. 3HAUMTENIHO BhILE CPE/IHHX COMEPXaHWH 3TOTO IUTEMEHTA, MPHCYIHX
MeTamo ppH30BaHHBIM OKHCHBIM Py[iaM MapraHIa.

JlaHHpie XMMHYECKWX aHATM30B OKWCIIEHHBIX MAapraHIEBBIX PYI, MPHBEIeHbI
B 1abn. 5. [lo manHeIM XMMHYecKoro aHanwu3a (Tabn. S, komoHka 1), cooTHOIE-
HHE OKHMCHOTO MapraHua K 3aKMCHOMy paBHO 7:1. 3Ta npoba xapakTepu3yeTcs
HEBBICOKHMHM copgpxkaHuamu Si0, — 290, Fe,0; — 1,01 u Al; 03 —1,58%.
CymmapHoe copepxanne K, O u Na; O oxono 3,5%. HecmoTps Ha HU3KKE COMIEp-
KaHHA KpemHe3eMa W jKele3a, 3TH pyIbl HMelT He ocobeHHO OGnaronpHATHbIC
COOTHOLLIEHWA OKMCHOTO MapraHua K MeTalTy, KOTOpbie paBHbI 1,33 1 He MOTYT
OBITh MCMONB30BAHBI B KauecTBE NMEPOKCHOHBIX Py[ AaKe NMpH oBoraiieHuH.
PaccMoTpim [aHHbIE XMMHYECKOro aHanm3a (Ta6r. 5, konoHka 2), TaKKe OTHO-
cALMecA K KPUITOMEIIaHOBOM pyJie, TOJIBKO B Hel OpayHMT H TOJIOPOKHT TIpH-
CYTCTBYIOT B Hebonpumx kommyecrBax. OcoOeHHOCTBIO 3TOH Pa3HOCTH PYH
ABNsAeTCA npucyTcrBue crpomima (1,34% SrO) u muuka (0,36% Zn0). 91a
Pa3HOCTh JIOBOJIBHO Borata MeTAIMYECKUM MapraHieM, HO COOTHOLIEHHE OKHC-
HOIO MapraHua K MeTajuly HM3KOoe — paBHoO 1,25, M OHa He MOXeT GbITh HCIIOMb-
30BAHA B XMMHUCCKOH MPOMBIITIEHHOCTH [aXKe IPH [HONONIHUTeNbHOM oBoraie-
man. Ho ara pasHocTs ABNAETCA XOPOLMM ChIpheM [UIA MONyueHus deppo-
mapranua. Kpome Ttoro, HabGmmwHaoTca coydYad, KOT[a HEKOTOPBIE HHTEPBAIbI
KepHa CKBAaXMH TIPECTABJIEHBI PBHIXJION MAacCOH W30 CTPYKTYPHBIX MHHEpaioB
KPUIITOMEIIaHa H TOJUIaHIUTA.

9TH phIXIble KPHUNTOMENAHOBBIE DY/bl HEPEAKO MMEKT XOPOLIO BhIPAXEH-
HYI0 PEITMKTORYH CIIOHCTOCTb, KOTOpas B NMEPBHYHBIX, MO3[Hee MeTamopdu3o-
BaHHBIX pyZax, ObDia 06YCIOBJIEHa PA3NMHYHEIM COCTABOM NpocioeB. B omHux
cnyyasix oHM ObUIM NMpencTaBfIeHbl OKHTIaMH MapraHua, MepecsauBaroliiMHUCH
¢ KapBGoHATHEIMH ¥ KPEMHH CTO-KapOOHATHBIMMU NP0 UIOAMH, B IPYTUX — OKUCIIBI
Maprafia NepecianBaATHCh C TEMH e “KPeMHHCTO-KapGOHATHBIMH PO C/IOAMH,
HO B CHJIBHOII CTENeHH MUTMEHTHPOBAHHBIMHA O KHCTaMH MapraHIa.

9mv pynsl OBUIM MOMBEPTHYTHI XMMHUYECKOMY aHATH3Y, KOTOPBIH Jal crie-
nylomme pesynsratel: Si0, — 4,41, Al;03 — 1,72, Fe, 03 — 1,16, MnO — 4,87,
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MgO — 1,05, Ca0 — 2,67, Na,0 — 0,55, K,0 — 2,23, BaO — 4,00, Mn0, — 72,05,
CO; — mer, H,0™ — 1,58, H,0* — 4,05; cymma 100,34%. Kak BuHO M3 [1aH-
HBIX XHMHYECKOIO aHAIM33a, AHATTM3MPYeMble DPA3HOBHOHOCTH pYyJ ABIAIICA
JIOBOJIBHO BOTAaThIMM IO cOfiepkaHuio Mapranua. Cyas Mo COOTHOINEHHIO OKHC-
HOTO MapraHua K metauly, paHoMy 147, u Husxkomy comepxkamdio SiO,,
Fe,03 u H,0, ananusupyeman npoba orsevaer TpeGOBaHUAM K TIEPOKCHIHOMY
CBIPBIO.

MunepanbHbIi COCTAB OKHCIICHHBIX PYy[ OOBOJIBHO mpocT. [NaBHBIM MMHepa-
JIOM MX ABIAETCA KpUnToMenaH. B HeGONBIMX KONHYECTBAX MPHCYTCTBYIOT,
Cyls MO [aHHBIM CMeKTPAIbHBIX AHANTW30B, IOJUTaHIMT ¥ KopoHamuT. Ilocnen-
HHH, TO-BHIMMOMY, ABJIACTCA OCTATOYHBIM, HIJIH PEJIHKTORBIM, NEPBHYHBIX
KOPOHa/MTOBBIX 0Bpazosanuii. Kpome T0T0, Ha 3HAUMTENbHON ITTyOHHE B ITHX
pymax MoryT coxpaHuThca Opaymmurt, AxoGcur, GapHT M JpyrHe MMHEpaibl,
XapaxKTepHble [UIA MeTaMo POH30BAHHBIX OKMCHBIX PYH, IO KOTOPLIM OHH 06pa-
30BaHCh. BIke K MOBEPXHOCTH B HUX IPHCYTCTBYIOT B TéX WIIM HHBIX KOJIH-
YecTBax TOJOPOKHT H pexe mupontosut. Cremyer taioke 0BpartHTh BHHMaHMe
Ha OTCYTCTBHE B 3THX pyJax KapGOHAaTOB, KOTOphie HEPEKO MPHUCYTCTBYIOT B
MeTamMOp(PU30BaHHBIX OKHCHBIX pyHaX. 3[ech k€ OHH OKAa3aiuch IOJHOCTHIO
BBIIIIEIIOYEHBI.

KpuntoMenaHIMpoIi03UTOBbIe pPyAbl HaOII0[anTcs HAa 3PO3HOHHOM Cpese
PYZOHBIX TOPU30OHTOB M G/IM3 MOBEPXHOCTH, T pyIHble HAKOIUIEHMA IIPOMbI-
BAJIHCH TIPOCAYMBAIOIIMMHMCA aTMOC(epHBIMH BOJAMH, NPHOOpETIIMMH LIEI0Y-
HOHM XapakTep B apuiHbix yaioBusax. Ha mecropoxpermm Ymxareid I am
PY[bl IpociexmBatorca myboxkumm wypbamu mo mybuner 7—10 M, pexe 1o
15-20 M. B opguux @iyyadx 310 [OBOJIBHO KpenKwWe, IUIOTHbIe 06pa3oBaHHA
TOHKO3ePHHCTOTO CTPOSHMA M MAacCHBHOHM TEKCTYpBI, B APYTHX — OHM ABJIAIOT-
CA TAKJKe MJIOTHBIMM, HO He[I0CTaTOYHO CBHIMYYHMM H IIPH JIETKOM yHape MOJIOT-
KOM PacchIMalTCa Ha MEJIKHE YacTHIbI.

B cTpoeHMM 3TMX pyJl YYacTBYeT IMPOJIIO3HT, B INOAYHHEHHBIX KOIHYECTBAX
NPHCYTCTBYIOT KpunromesaH M roymaHgut. Ilo maprasencopepskanmm Kpem-
HHCTO-KapOOHATHHIM M KapOOHATHBIM MPOCIOAM pa3BUT B HeGONBIIOM KOJIH-
YecTBE TONOPOKHMT, B HEMONHOCTBIO OKMCIEHHBIX pPYyAaX HHOIAa OTMEYanTCH
penukTsl GapHTa, (pHIENHTa, PONOHHTIA H IPYIHX CHIMKATHBIX MMHEPATOB.

PesynbraThl XHMHUECKHMX AHATH30B IOTY(HBIX 0GpasnoB KpHITOMEIaHAIH-
POITIO3WTOBBIX pyd H3 myGoxkux mypboB npuseneHs! B Tadn. 6. Kak BHmHO
M3 JaHHbIX XHMMYECKHX aHAIH30B, Py[Abl XapaKTepH3YHTCA BHICOKMMH COJIEp-
JKAHMAMH MapraHua, KOTOPbI HaXOMUTCA IVIABHBIM 06pa3’oM B ueThIpeXBaleHT-
Ho#t dopme. Cyma no coorHomeenusm MnO, :Mn, pasHemm 1,79 u 1,56, a Takxke
N0 HU3KHM COJIepKAaHWAM KpPeMHe3eMa H KpHCTA/UTH3AIMOHHOK BOJBI, OHH
ABINIAKTCA He TOJIBKO NMPEKPACHKIM ChIPbEM I METAUTYPrHYECKHX MPOLECCOB,
HO ¥ B NOJTHOH Mepe 0TBevYalT TpeGOBAHHAM, NpeNbABIIAEMBIM K NEPOKCHIHO-
MY CBIPBIO.

KpHniToMeNnaH-TOOPOKHTOBbIe pPYIbl PasBHTHI HAa TEX Xe IUIOMAMAX, 4YTO
H KPHITOMEJIaHOBBIE PY/IbI, HO, KaK NMPaBHIIO, B APYTHX ropusoHTax. Onn o6pa-
30BAJIHCH 110 MapPraHele0IePKalMM KPeMHHCTO-KapOoHaTHBIM H KapOoHATHBIM
NOpoJiaM, NepeciauBaoIHMCA ¢ OKHCHBIMH MapraHIEBbIMH Dy/IaMH H 3aKIIK0-
yaoumM B cebe pa3THYHOH MOIHOCTH MPOCIOH 6payHMTOBBIX, TayCMaHHTOBbIX
¥ AKOGCHTOBBIX pyn. IIpH 3TOM TONOPOKHT Pa3BHBAETCA MO MapraHeucofepka-
MM KPEMHHMCTO-KapbOHATHRIM W KapOOHATHBIM MOPOAAM, B TO BpeMA Kak
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Ta6nuua b
XuMuuecKHil COCTAB KPHIITO MEIaH-ITH PONIK3H TOBBIX pya (mace. %)

® Komno- 1 2 3 Kommo- 1 2 3
HEHTBI HEHTBI
Si0, 3,98 1,09 0,42 K,0 137 0,53 0,63
Al,O, 0,70 1,54 1,30 MnO, 85,41 83,56 91,03
Fe, 0, 0,33 0,32 0,12 Zn0, He onp. 091 0,19
MnO 2,32 5,02 341 H,0" 0,75 0,48 0,37
MgO 0,88 0,72 Cnempi H,0* 1,95 3,58 1,63
Ca0 0,88 1,14 Her co, Her He onp. Her
Na, O 0,38 0,49 0,27 © Cymma 98,95 99,38 99,37

MPOGION OKHCHBIX MAapraHUEBBIX M JKEJIe30-MAPraHUeBbIX Pyl B TOW WIIH HHOH
CTENEeHH 3aMEMIATCA KPHIITOMETaHO M. '

MaxpoCKONHYeCKH KPHIITOMENaH-TOIOPOKHTOBbIE Py/ibl [IOBOJIBHO MOPHC-
Thie, HEPEKO phbxJyibie 06pa30BaHMA TEMHOIO LIOKOJAIHO-KOPHYHEBOIO 1[BETA,
B KOTOPBIX, KaK IPaBWIO, NPHCYTCTBYIOT MUIOTHBIE NMPOCIOH OKMCHBIX PYIi, B
TOH WIM WHOM CTeleHHM 3aMelleHHbIX Kpunromenadom. Kpome toro, Habmio-
JATCA OKHCIEeHHble PpY[bl KpPHITOME/IaH-TONOPOKHTOBOIO COCT4Ba, KO-
TOpble TNpeCTaBlIAlT coboH Maccy TeMHO-KOPHYHEBOTO LBETa, NMPOHW3AHHYIO
TYCTOH CeTBI0 MENKHX MPOXWIKOB KpunTomenaHa. OHM OTYETIMBO BBIEIAIT-
CA Ha MPHIIOJIMPO BAHHOM NoBepxHocTH wTyda (1abn. II,6), Gnarogaps Gonsioi
IVIOTHOCTH, @ B TOJNIEBBIX YUIOBMAX HA CBeXXeM CKolle 0GYCIOB/IEHbl YepHbIM
UBETOM, MeTAUIWMeCKHM OIIECKOM M OTHOCHTENBHO GOJIBILIOH TBEpAOCTHIO.
KpuntoMenan-ToqoOpOKHTOBBIE pyObI MMEKT XOPOIUO BHIPAKEHHYI0 PETMKTO-
BYI0 CJIOMCTOCTh, OTHOCHTEIIBHO JIETKH 110 Becy H NpH ciaboM yrape MOIOTKOM
NPEBPAILAOTCA B NbUIb.

MunepansHbli cocTaB py/l AOBONbHO npoct. [NaBHeIM pynooGpasyromum
MUHEPAIOM ABNAETCA TOHOPOKHMT. B NOMUMHEHHBIX KOJMMYECTBAX HAXOJATCA
KPHIITOMEJIaH, TOJDTaH/MT H PEKO MHPOJIIIMT.

lltydubie oOpasupl KpPHNTOMENAH-TOJOPOKMTOBBIX py[, OTOGpaHHBIE H3
mybokux urypdos, ObUIM NMOJBEPrHYTHl XHMHYECKOMY AHATH3Y, KOTOPbIH
nan crepyloue pesynsratel: Si0, — 0,79, Al,Os — 0,52, Fe; 03 — 042,
MnO — 3,82, Ca0 — 0,62, MgO — 1,39, Na,0 — 0,69, K,0 — 1,72, MnO, —
81,74, Ba0 — 0,35, ZnO — 0,75, SrO — 1,04, H,0™ — 2,04, H,0" — 3,48;
cymma 99,37%.

Kak BHIHO M3 [aHHBIX aHajIu3a, 3TH Py[Jbl ABJATCA DorateiMH. Mapranen
HAXOTHTCA NPEHMYyINECTBEHHO B YeThIPEXBaleHTHOH (opme M MMeeT BBLICOKHE
COOTHOIIIEHHA OKHCHOTO MapraHua K metauty, pasHble 1,43. Mano comepxuT
KpeMHe3eMa, OKHCH JKelle3a M YMepeHHbie KOJIMYeCTBa BOJIbI, YTO ABNAETCA
GnaronpuATHEIM HakTOpOM [UIA HMCNONB30OBAHMA WX B KayeCcTBe MNEPOKCHMM-
Horo ceipbA. Crnemyer oOpaTTh BHMMaHMe Ha BBICOKOE COJiep)KAHME B 3THX
pyzdax SrO u B HeKo TopbiX 06pasuax ZnO.

OtnenbHble HHTEPBalbl OKHCIEHHBIX PYA Ha MecTopoxeHun Yiukatsid I11
H MO CymEecTBY BCe py[bl 30HBI OKHCIIEHHS MECTOPOXIeHHA YIuKateiH | sB-
NAOTCA HKeme30-MapraHueBbivu o6pasoBanmsaMu. OHH MMeWT, COMIACHO Ipo-
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BE/IEHHOMY XMMMYECKOMY aHamM3y, aleyroomuil cocras: Si0, 8,33, Ti0, wie-
mi, Al;03 2,47, Fe,03 22,75, MnO 9,17, MgO 0,89, Ca0 10,36, Na,0 0,29,
K,0 1,00, H,0~ 0,70, H,0* 2,29, ZnO 0,38, CO, 7,77, MnO, 33,40, cym-
Ma 99,80%. U3 npuBe[IeHHbIX JaHHBIX BHJHO, YTO 3TH Py/bl HOCTATOYHO GOTATHI
MO COAEPXaHHI0 CYMMapHOTO ’KeJie3a M MapraHia, pasHoMy 46,13%, u umeror
OTHOCHMTEJIBHO HEBBICOKYI0 KpemHucTOCTh. He Mckiiwuaercs, 4To B 3TOM pasHo-
BH/IHOCTH PYyAbl 0GOTALEHHEM MOXHO TOBBICHTD COJEpPIKaHHe PYOHBIX KOMIO-
HEHTOB, YTO ABUTICA, BGE3ycrIOBHO, NMOJIOXHTETBHBIM (AKTOPOM B YIYULIEHHH
KauecTBa pyasl. Ho 3t pynpl HM B chIpoM BHJE, HM 0DOTalleHHBIE HE MOTYT
ObITh MPHUTOJHBIMH B TIEPOKCHIHOM MPOMBIITIEHHO CTH H3-32 KaK HeB1aronpHAr-
HbIX COOTHOLUEHWH OKMCHOTO MapraHlia K MeTaljly, Tak ¥ BRICOKHX COJlepyKaHUi
B HMX enesa. B 1o xe BpeMA OHH MOTYT HCIIOJIB30BATHCA B METATTYPIrUHYECKOM
MPOU3BOACTBE [JIA MOJYYeHHA MAapTeHOBCKOTO 1IaKa, NMPHMEHAEMOTO Mif
NOMUMXTOBKH TIpH BBIIUIABKE M3 JKEJIE3HBIX Py OOBIKHOBEHHbIX YYI'YHOB B
OOMHax, a B pAfle CJIYYaeB OHM, BO3MOXHO, MOTYT YIOTpeONAThCA B KauecTBe
(r0CcoB 1A MapTeHOBCKHX TeueH.

MuHepanbHBIH COCTAB 3TOH Pa3HOBHM/IHOCTH TNpECTaBJieH ITaBHbIM 00pa3om
KPHIITOMEJIaHOM, TOHAOPOKMTOM, TMIPOOKHUIAMY KeJe3a, KalBIMIOM M KpeM-
HHUCTBIM BELLECTBOM.

OKHCHBIE JKeJle3Hbie PYIIbl

T'emamiTOBBIE py[IbI ABIAIOTCA ITIABHBIM THIIOM JXeJie30 pyIHBIX 0 6pa3oBaHui
ONHUChIBAEMBIX MecTopoXJienuii. Ha mectopoxaenmm Yiukareis 11 onu pacnpo-
CTpaHeHbl MPEMMYILECTBEHHO B CEBEPHOH 4YacTH MECTOPOKIEHHA, TOE CIarainT
CaMOCTOATENIbHBIE PY/IHbIE Tesla BO BCeX Py/IHbIX ropusoHTax. OHAKO OCHOBHaA
Macca MX HaXoJMTcA B BepxHei mauke. K rory remMatMToBbIE py[bl BHIK/IHHH-
BatotcA. Ha mectopoxenuu YmkateH | 311 pyIobl Taroke TOKATH3YIOTCA IT1aB-
HbIM 00pa3oM B CEBEPHOH YAaCTH MECTOPOMK[IEHHA, K Iy OHM NOCTENeHHO
NEPeXO/IAT B reMaTHT-1K0BcHTOBBIE.

T'emaTHTORBIE PY/Ibl MPENICTABIAKT COGON Ype3BbIYAHHO IUTOTHIE MACCHBHBIE,
pexxe CIOMCTbie 0Opa3oBanua. MOHOMMHepalTbHBIE FeéMATHTOBBIE py[bl HMEIT
CTabHO-CEPbIA 1BET CO ¢abo romyGoBaThiM OTTeHKOM. Yalie B reMaTHTOBBIX
pylax B TOM WM HHOM KOJIHYECTBE MPHCYTCTBYeT KPEMHHCIOEe BEILECTBO,
MMTMEHTHPOBAHHOE TOHKO paclbUIEHHBIM TeéMaTHTOM M OKpalleHHOe B KHp-
NMHYHO-KPACHBIA WJIH  BHIIHEBO-KPACHBIH IBeT. Pymel  XapakTepu3ylorcs
TOHKO3€PHUCTBIM  [10 KPHHTOKPHCTBJ'[JTH'IECKOTO CTpOBHHEM, PaKOBHCTbIM
H3JIOMOM M CHJIBHBIM METALTHYECKHM Bireckom.

s cnovcThIX Py XapaKTepHO IepecrauBaHue MOHOMMHEPAThHBIX rema-
THTOBBIX IMPOCIIOER C TpocioaMu AuM (ta6m. Il, 8) u pexe MUrMeHTHpOBaH-
HbIMH mpocnosamM Kapbonata. Kpome Toro, umeioTcs reMaTHTOBBIE py/ibl, B
KOTOPBIX TOHKO3EPHHCTBIH TeMaTHT HAXOJMTCA B TOHKOM CPACTaAHWH C KpeM-
HHCTBIM BEILECTBOM M HMEET MACCHBHYIO TEKCTYPY.

Pefiko B reMaTMTOBBIX pylax HaGnomanTca MATTOMOIIHbIE ITPOXHIIKH KBap
13, KajblMTa, a GIIH3 MapraHueBbIX Py BCTpPEYEHbI TAKXKe U MEKHE CeKyllHe
npoxwiku Akobcuta. JlokameHo B 3THX pyAax BCTPEYaloTCHA NOCTOHHBIE H
CeKyILHe MTPOXWIKH IIMPHTA, peXke MarHeTHTA.

Cyns no HaHHBIM XHMHuecKOro aHanmu3a (tabm. 7), Gemmbie reMaTHTOBBIE
pyasl (konoHka 1) XapakTepu3yHTCH OTHOCHTEIBHO BBICOKHM COIepKaHHEeM
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TaGbnuua7
XHMHYeCKHIl COCTaB remaTHToBBIX pya (mace. %)

KommnoHeHT 1 3 2 KomnosenT 1 2
Si0, 4,87 16,93 CaO 17,45 3,20
TiO, Het Het Na,O 0,05 0,05
Al, O, 498 0,89 H,0" 0,53 (.35
ke, (0 54,39 75,00 H, 0 0,74 0,76
FeO 1,45 He omp. (8,0 % 14,00 2,04
i ot L Cymma 99,87 100,49
MgO 0,89 0,89

Al;, 053 ~5%, Ca0 u CO; ~32% (cymmapHO), BHIIIEKTAPKOBBIM COJIEPKaHHEM
mapraHia — 0,52% MnO u otHocHTenbHO HH3KHM cofepkanueM Si0, — 4,87%.
Borateie remMaTHTOBBIE DYIhl B CBOEM cOCTaBe copepxat (tabn. 7, KonoHka 2)
Mano KapBOHATHBIX COCTABNAKNMX, NOpAnKa 5%, T.e. 3HAUMTENIbHO MeHbLile,
yem GemHbie reMatHTOBbIe pynsl, Al O3 — 0,89, MnO — 0,38, HO OTHOCHTEITBHO
BpICOKHe comepxkanua Si0; — 16,93%. Ilpu 3T0M KpeMHMCTOE BELIECTBO
NPeJCTABIICHO HCKITIUMTEIIRHO KBaplieM, CHJIBHO NMMIMEHTHPOBAHHBIM TOHKO-
PACTIbUIEHHBIM TeMATHTOM.

Takum obpasom, GedHble reMaTMTOBBIE PY/bl XapaKTepU3YWOTCA XOPOLUIHM
COOTHOLIEHHEM I1UIaK006pasyommMx KOMIOHEHTOB H O6GTaganT IJTyuIHME
MeTaJUly pruYeCKMMH KauecTBaMu, 4eM GoraTbie reMaTHToBble pyabl. Kauecrso
TOCTeIHNX CHHKAeTCH 33 CUeT 3HAUMTENIBHOTO COOepXaHWA B HHX KpeMHe3ema.
Te u npyrue pynbl ABIAIOTCA B CYLIHOCTH CTEPWIBHBIMH OT BECbMa BpeIHOMN
npuMecH — docdopa, U THIIb PeIKO B HeBONBIIMX KOIHYECTBAX MPUCYTCTBYET
cepa, CBA3aHHAA C MMPHTOM.

Bonblias yacTs reMaTtiTOBBIX Py, HO-BUOMMOMY, Gy/IeT IIOXO NOANABATHCA
TPaBUTAIIHOHHOMY M MAaTrHMTHOMY OOOTAMIeHWIO, ¥ OHH MOTYT GBITH MCHOND-
30BaHbl KdK MeTa/uTypruveckoe coippe Ge3 oGoramenus. B 30He oxkucineHus
reMaTHTOBbIE PYIbl, B KOTOPBIX JKeJIe30 HAXOAMTCA MCIJTIOMMTENIBHO B TpeX-
BarleHTHOH ¢opme, He NpeTepneBalT, MO CYLIECTBY, HHKAKHX H3MEHEHHH.

MarHeTMT-reMaTHTOBBIE PYIBl PasBHTBI Ha MecTopoxkjeHwn Yuikarem IIT;
MATHETHT He MOJIYYHI 3[1eCh CKONbKO-HMOY[b 3ameTHOro pa3sutua. Jluum B
CEeBEPHOH YAaCTH 3TOTO MECTOPOXKIEHHA OTMEYAlTCHA TOHYANILIME IOCTIOHHbIE
NPOXMIKH M MeJIKHe CKOIUIEHHA 3TOT0 MHHepala, KOTOpble ABIAITCHA 3[ECH
MMHEPATIOTHYECKOH PEIKOCThI0 H, €CTECTBEHHO, He MOTrYT ObIThb BBIENEHbI
B camMocToATeNbHEIH THIL. OfJHAKO B CeBEPHOH YaCTH MECTOPOXICHUA YIIKAaThIH
I marsetdT HaGmronaeTcs B CYyIIECTBEHHBIX KOJIMYECTBAX, HO, KaK [pPaBHIIO,
3aJleraeT COBMECTHO C TEMATHTOBBIMH pY[JaMH, H, CIIE[OBATeNIbHO, 3Ta acco-
UHAlMA MHHEpAIOB MOXET OBITh BBIIENIeHa B CaMOCTOATENbHbIH MaTHeTHT-
reMaTHTOBBIH THII.

MarHeTMT-TeMaTHTOBBIE DY/l — OYeHb TUIOTHbIE CIOMCTbIe 06pa3oBaHMsA.
I'MaBHBIMH COCTAaBNAWIMMH ABNAAIOTCH TEMATHT, MarHeTHT M AlMbl. [ematut
HMeeT KPHNTOKPUCTALIMYECKOE, 3 MATHETHT — TOHKOKPHCTAIHYECKOE CTpoe-
HHe. Hepeilko B pymax 3Toro THma NPHCYTCTBYKOT IPOCIIOH CBETIO-CEPHIX H
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3eJICHOBATO-CEpPbIX H3BECTHAKOB, TEMHO-3€JIEHBIE [0 YEPHBIX TPOCIOH CTHIb-
nHomenaHa. HaGniopawoTces Takxke MamoMOLIHbIE CeKyllUMe MPOXWIKH KBapla,
CHJIMKATOB MapraHuia W pe/iko kapboHaTa ¢ BKpaIuIeHHOCTBI0 raJieHuTa M HHOr1a
XanbKonupuTa. MarHeTHT 3[ech ABJAETCHA MO3OHUM npoaykToM. OH Gbin o6pa-
30BaH MPOIECCAMH YMEPEHHOro mMeTaMopdH3ma Mo NepBHYHBIM TeMATHTOBBIM
pyHam.

Cynbpunnsie pyabi

Ha omucrpmaeMbIX MecTOpOXIeHMAX CynbgHIHAA MHHepaTH3alMA MpeacTaB-
JIEHa TpemMs TUIaMH [EPBUYHBIX CYyIb(pHAHBIX pyd — TFaleHHT-BAPHTOBBIMH,
cthanepUT-TATIEHUTOBBIMM H XaIbKOIHPHT-TaIeHHT-6apuToBbIMH. B 30He OkHC-
JIEHH LIMPOKOE pa3BUTHE NOJIYYWIH 1IePYCCUTOBbIE PY/IbL.

Ha mectopoxpenun Yumkatern Il cynsdmuaHas MuHepanu3auusa NpencTae-
jeHa OIHHM THTIOM NEPBHYHBIX PY[ — TaleHHT-DapUTOBBIMH, @ B 30HE OKHCIIe-
HHA — LIepy CCHTOBBIMH.

l'anenuT-6apuTOBBIE pY/Ibl NpeAcTaBNAKWT coboH mnactoobpa3Hbie H JIHH3O0-
obpa3Hble KapbOOHaTHblE TIOPOIBI C BKPAalUIEHHOCTBIO TaleHWTa, KOTOPbIH
Hepe[lKO 3amMellaeT 3epHa KapOoHaTa MM BBINMOJIHAET Pa3jIMMHO OpPHEHTHPOBAH-
Hele MenkHe TpeumiHKM (1abm. II, 2). Hepenko rajeHMT HaXOIMTCA B TECHOW
napareHeTHYeCKOH accouMauuu c¢ GaputoM. OCHOBHBIM pYIHBIM MHMHEpanoM
ITHX pY/l ABNAETCH FAICHUT. B pe3ko noayMHeHHbIX KOMMYECTBAX NPHCYTCTBYIOT
MM PUT, ChanepuT, PEKO XAIbKOMYPHT, Grexnas pya H rHIPOOKHCIbI Xeje3a.
W3 %IbHBIX MHHEPATIOB LIMPOKO pacnpocTpaHeHbl BapuT W KanblMT. B meHs-
IIeH CTeMeHH Ppa3BHTbl (ITIOPHUT, KBAapll M TrpadUTHIHPOBAHHOE YIITHCTOE
BELLECTBO.

Ha mectopoxxpenuu YumikateiH | HaXoOsaTcA [1Ba THNA TEepPBHYHBIX  CYIb-
buoHpIX pyd: CchATEPUT-TAIEHHTOBbIE H  XalbKOIHPHT-TAJIEHHT-OapHTOBbIE.
Cdanepur-raneHHTOBbIE PYIIbl COXPAHWINCh HHXKe 30HBI OKHCIICHUA.

Ha stom e MecTOpoX[eHuM npu pa3bypHBAHWM JIMIIAPUTOBLIX NOpPGhH-
poB Gbuln  0GHapyXeHbl MEOHO-CBHHIOBO-6apHTOBbIE MIIM  XaTbKOIMMPHT-
raneHuT-GapuToBbie pyHbl. JTa CcynbGHUOHAA MMHEpaTH3alMsA NpeiCcTaBIAeT
coboit mMBO TryCTYyH BKpAalUleHHOCTh Pa3po3HeHHBIX 3epeH H HeBOoIbIMX
CKOIUTEHHH  HernocpefcTseHHO B 3¢ddy3uBHEIX nopogax, nubo Menkue
MPOXWIKH C pa3/MyHOH OpHeHTauWeH. PynoHBIMM MMHepalaMH ABIAKTCA
TaJIeHHT, XalbKOMMPHT, Gnexnas pyna M cdanepur, KOTOpble acCCOUMHPYHT
B ONHMX Cyuasx ¢ GapuToM, B [APYTHX — C KPYNHOKPHCTAUUIHYECKHM
KaJTbIHTOM.

B 30He BhIBeTpHBAHMA CYIbGhHAHBIE PyAbl MecTopoxaeHuid Ymkartemn 111
¥ Yuwkateii | ObUTM OKHCleHbl ¢ 06Gpa3oBaHMEM IepyccHTa, MUPOMOpPGHTA,
aHrneswWTa, mIoMO0Apo3uTa M Jpyrux MuHepanoB. Ha spossoHHom cpese
OHH XOpOIIO BH/HBI 1O XapaKTepHOH A 3THX pyn Genoii, po3oBaTo-cepoi,
KeNnToBaTo-Gypoit M TEMHO-CepOH OKpacKe BbIBETPENIbIX phIXJIBIX aleBpo-
MoAoGHBIX W ATeBPUTO-TIIMHHCTBIX MOpOA. BTopHuHble MMHepasibl HEepemKo
o6pa3syloT IIOTHblE KOPOYKH, BBLINONHAKIUME INYCTOTKM M TPELMHKH.
B pesynbrate BBIBETPHBAHMA IIPOHCXOJMT HeKOTOpoe oforaiieHHe 30HBI
OKHCIIEHHA CBHHIIOM.
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MHMHEPAJIbHBIA COCTAB MAPIAHUEBBIX, KEIE3HEIX
H CBHHLIOBBIX PY]

B dopmupoBaHMH pyn OmMChIBaeMBIX MECTOPOXIAEHWH PHHUMAIH YYacTHe
pa3NHyHble Npolecchl pynoobpa3oBaHMA, NMpOTeKaBlUMEe B [UIMTENIBHOE TIeo-
noruueckoe BpemsA. PacnpeneneHne pyOHBIX MHHEPAIOB MO TUIOMIAM H B
pa3pese 6bUIO KpaHHe HEPaBHOMEPHBIM.

Hccnenopanne napareHeTHYECKMX  ACCOUMAUMA M pacmpefiefieHMe MX
B paspe3e M M0 IUIOWIAJM B 3aBHCHMOCTH OT MNOJIOXEHHA NO OTHOLUEHHIO
K HHTPY3MBHBIM TeJldaM UM pa3pbIBHBIM [MCIOKAlUMAM, KOTOPbIE MOITIH
CIYXHTh KaHalaMH [UIA NOCTYIUIeHWA pPYIHBIX KOMIIOHEHTOB, 4 TaKxke
YCTaHOBJIEHME BO3PaCTHBIX B3aWMOOTHOIIEHHH IIO3BOJIMIIM HAMETHTh OIpe-
[eNeHHYI0  II0C/Ie/IOBATeNIbHOCTE B MHMHepanooOpa30oBaHMM,  BBIJIEIHTDH
JTanbl H CTagHH pynooﬁpamnaﬂua, C KOTOpPBIMH CBA33HO BO3HHKHOBCHHE
OlpeeNeHHbIX MHHEPAIbHBIX accomHamui. JlONoNHUTEIbBHBIMH KpPHTEPHAMU
I XapaKTepUCTHKH pa3sMMYHbIX CTaaud MHHepasooOpa3’oBaHHA MOXeT
CIY)KHMTh TAKIKE HAJIMYMe ]IeMEHTOB-TIPHMECEH B Pa3HbIX MapareHe3Hcax.

IlapareHeTHueckue MUHepalbHBIE accoLMalyH, Habrmiogaemble B pyOHBIX
3ajIeXaX M BMEIawIMX T0opoAax, MOXHO [O/pa3femiTh Ha 4eTbipe
TpYIIIbL:

1) BO3HMKIME B NpOIECCe CelMMEHTOTeHe3a: @) B 3aCTOMHBIX CEpPOBOMO-
POIHBIX Bojiax; o6pazoBaHWe MX NMPOXOMJHMIIO yepe3 TaKMX OMOMOrMYeCKHX IO-
CPEe[HMKOB, KakK Cynb(ar-BoCCTaHOBUTENbHBle Oaktepun u 6) B XOpolIo
a’jpupyeMbIX BOJHBIX GacceiiHax; oOpa3oBaHHe TPOXOIWIO XEMOTEHHBIM
MyTeM;

2) obpa3oBaHHbIe NpolieccaMy MeTaMopdu3ma;

3) o6GycnoBeHHbIE NOABIEHHEM IHAPOTEPMATBHOH [IESTENLHOCTH

4) BO3HHMKIIME HA KOHeUHOM 3Talie GOPMHPOBAHUA MECTOPOXKICHHH, KOTIa
py/Hble HaKoruieHHsA GbUTH MpopaboTaHbl THIIE PréeHHBIMHA TTPOLSCCaMH.

IlapareHeTHuecKHe accommManmyMu, o6pa3oBaBUMecs B 3acCTOMHBIX BOMAX
Ha [AHHBIX MECTOPOX[IEHHAX, He MONYYWIH TaKOrO LIHPOKOTO PpaclpocTpa-
HeHHsA, KaK Ha paje MecrtopoxieHuii Xaiipemckoil rpymnel. OHM oTMeualoTcs
mMIIe Ha HeGONIBUMX YuacTkax 3amagHoro Gopra BocTouHON CHHKIIMHAIIH,
K KOTOpO#i IpHy poueHo Mectopoxaenre YikarsiH III, n Reckonbko umpe Ha
MecTopoxaeHus Yikathid . 3pech OHM 3aTeraor HIDKe IaueKk JKeNe3HBIX M
MapraHUeBbIX Py M IpENCcTaBIeHbl ITaBHbIM 06pa3oM MapKasuTOM U [THPUTOM.

MuHepansHbie accolManuv, OOpa3oBaBIMecs B XOpOLIO a3pUPYeMBIX
MOPCKHX BOHaX, HMMeJlH, HEeCOMHEHHO, Donee WLMPOKOe pacnpocTpaHeHHe, HO
B HACTOAIEE BPEMsi BCTPEUAlOTCA peIKO. ITO — Ppe3yNbTaT HAIOXEHHOTO
MeTaMOp(HYeCKOre ¥ TIHOPOTEPMANTBHOTO mpoueccoB. JIMIIb B OTAENBHBIX
cyvasX INoJi MHKPOCKONOM yjaeTcd Habmiofgars HebGONbIINME -yUaCTKH He IOJ-
HOCTBI0 3aMeIleHHBIX NIePBHYHBIX MHHEPAJIOB I'PYIMEB! KpHNToMenaHa. M3 mune-
paJIoB >Keye3a HaM Ipe/ICTaBNAETCA BO3MOXHBIM CUUTATh MEPBHUYHBIM [EMAaTHT,
XOTA 3TOT MHHepal, Kak Obuio yGeQuTeIbHO [OKa3aHO 3KCIepPHMEHTANIbHO
®.B. YyxpoBsiM u ero coasropamu [31], mor obpasoBrBaThCA He cpa3y 3
MCTHHHBIX PacTBOPOB, a uepe3 deppuruapuroByw ¢asy. Ilpu 3tom mia obpa-
30BaHHMA ee HeoOXOIMM MOLIHBIA KATAM3aTOp OKHCIEHHA — OakTepyu MM
kpemHesem. [IpucyrcTBHe mocneaHero, MNO-BHAUMOMY, H OBYCIIOBIIMBAET YaCTYI0
MHTMEHTAMI0 KPEMHMCTOTO BEIECTBAa OKHCIaMK kene3a. C TeueHHeM BpemMeHH
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(eppUTHIPHT CaMOTIPOM3BOJIBHO TEPEXOJUT B TEMAaTHT, H BeCbMa BepOATHO,
YT0 OH SABMIJICA Pe3YJbTAaTOM JIeTHApATALMM THIPOOKHCIIOB KeJle3a ele IpH
ouareHese.

Camyro DomnblIyI0 TPYMIY COCTAaBNIANT NMapareHeTHUeCKHe accouManuu, o6pa-
30BaHHE KOTOPBIX 00yCrIoBneHo MetaMopduyeckumu npoueccamu. Ciora MOXHO
OTHECTH, IO CYLIECTBY, BCE MapraHiueBble COCJHHEHHA — KaK OKHCHbIE — 6pay~
HUT, TayCMaHHT, AKODCHT W MaHTaHMT, TaK M pPAQ CWIHKAaTHBIX — pPOJIOHMUT,
creccapTHH, TepPOMT H JIpyrHe MuHepanbl. YacTHYHO 3TH MMHEpaTbl H
0CcOOEHHO CHJIMKAThl MapraHua, Kak 370 Oy[eT MoKa3aHO HHMXKe, HeCOMHEHHO
BO3HMKIIH TIPDH YYaCTHH THAPOTepPMAlbHBEIX pacTBOpoB. C mpoleccamu mera-
MOp(hH3IMa CBA3BIBAIOT TaKXKe 06pa3’oBaHHe HEKOTOPBIX MHHEpAJOB XeJe3a:
MarHeTHTa, CTWIBHHOMENAHA, MMPUTa, 2 U3 HEpyOHBIX — KBapla, KaIbLMTA H
anbbuTa. .

llupokoe pa3BuTHE HAa [JAHHBIX MECTOPOXICHUAX HMENU TaKKe THIpOTep-
MalbHBIe TIPOLECCHI, OABIIMe psj napareHetHueckux accouuaimii. K takoBbiM
MOTYT OBITh OTHECEHBI AacCOLMALMM, BO3HHMKIME B JKeJle30-MapraHueBbIX
3ajie)kax B BH/C MATOMOLIHBIX MPOXMIKOB CHIMKATHBIX MHHEpPAloOB, B CTPYK-
TYpHyH0 pellerky koTtopbiX Bxopsar Cl, F, B: dpupenur, mipocmornur, ceep-
THHAT (MaHTaHAKCHHAT) ; ¢ TPHBHOCOM HMHKA CBA3aHO 0OPa3oBaHME LHHKOBOTO
AK0OCHTa, LMHKOBOTO TayCMAaHWTA M pAla UMHKCONEPXaliX CHIMKAaTOB W
xapBonator mapraHua. [loABnenue capkuHMTa, MaHTaHOEPUENTHATA H MBIIILAKO-
BO-)Kee3ncToro ¢hpumemTa o6y cI0B/IeHO IPHBHOCOM MBIIIBAKA.

C Bonee MO3OHMM NEPHOIOM TMAPOTEPMAaNbHOrO 3Tana GbUla CBA3aHA CYIIb-
duaHAA MUHepIM3alMA, JABLIAA [IPOMBILTIEHHbIE KOHIEHTPAUMH CYJIbhHIOR
CBHHIA, UMHKA, MeOH M Gaputa. Bo3HMKIHM Takue mapareHeTHYecKHE acCOLMa-
MU, KaK TaIeHUT-0ApUTOBAfA, TaJlleHHT-KATBIMTOBAaA, canepHT-TaneHuT-6apu-
TOBas, XanbKONMPHUI-TafiCHAT-GapuTOoBas. XapaKTepUCTHKY MHHEpaibHOTO
cocTaBa cynbhHUOHBIX Py MECTOPOXIEHWH YIIKATRIHCKOH TPYNIbI B TEKCTe
9TOM CTaTbM Mbl He MPHBOOMM, TAK KaK 3TOT Marepuan ObUl JOCTaTOYHO
peTanbHO ocBetieH B paGore H.M. Mutpsesoi [14].

OcoObiit napareHes MHHepanoB oOpa3oBajici NMpH BbIBETPUBAHMH 30HbI
OKHCIIEHHA. HHTepec K 3TUM MHHEpaJlaM BBI3BaAH TEM, YTO MPOIECCHI THIIEPre-
He3a MPOHMKITH Ha 3HAUMTeNIbHbIe I7TyOHHBI M Mpou3Bend Gonbilryio nepepaGoTKy
MeTamMophH30BaHHBIX pyn. B pesynbraTe BOZHMKITH OKMC/IEHHbIE MapraHIeBble
COEIHHEHHA, IIPE[CTABJIEHHbIE MHHEpaJIaMH TPYIIIBI KPHNTOMENAHA, ITHPOIIIO-
3HTOM H TOHNOPOKHTOM. MHHepanbl jkenesa B 30He OKHCIIEHHA, O CYIIECTBY,
OCTa/THCh HeH3MeHeHHBIMH. JIMIb Ha MecTOpodKOeHMM YuikathiH | oTmeuaerca
pa3BUTHE TI0 MarHETHTY MapTHTA.

CBHHIIOBaA MHHEPAITH3AIMA B 30He OKHCIIEHHA TAKKe 0Ka3amach B 3HAUMTENb-
HOW cTemeHH wW3MeHeHHO#. Ilo ramemuty 6bDIM o0OGpa3oBaHbBl IHpPOMOPGHT,
LEPYCCHT U IPYTHE MHHEPAITBI.

Huxe Hamu OymeT mMpuUBeEeHO OMHMCAHME TONBKO IIIABHBIX PYH00Opa3ylommx
MHUHepaloB M Hauboyee pacHpOCTpPaHEHHBIX CHITHKATOB MapraHua. Pam cunm-
KaTOB MapraHna, ABIAIOLMXCA OYeHb peOKHMM MHHepalaMH MeCTOPOXIEHHA,
BBIIElIEHHE KOTOPBIX CONpPAXEHO ¢ DONMBLUIMMH TPYAHOCTAMH, Mbl HE 3aTparu-
BaeM, K TOMY e OHH [OBOJIBHO JIeTalbHO HCCITeHoBaHbl W omicansi M.M. Karo-
nosoii [9].

Munepans co CTpyKrTypo#W Tuma ronnauHaurta. K aroi
TpyIIe OTHOCATCS MHHepalbl, uMmelonme oburyio crpyktypy (xR Mng*t 0,4),
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rae x — K,, Ba, Pb; R = Mn, Fe, Cu, Zn, u pasnuuaionpecs TONbKO KaTHOH-
HOM YacThlO: [UIA KPHIITOMEJI4HA XapaKTepeH KalHil, A rojlaHmMra — Gapuit
M IUIA KOpOHamuTa — cBHHeu. Ha omMchiBaeMbIX MECTOpOXKIEHMAX 3TH MHHe-
panbl HaxojATcA coBMmecTHO. OHM CNArawT NepeHYHbIe PYOHbIE HAKOIUICHWA,
HO COXPaHWJIMCh TOJIBKO HAa OTJENbHbIX YYacTKaX B BH/ie HeOONIBIIMX pPeNMKTOB.
Kpome Toro, mpa M3 3TMX MHHEpaJioB — KPHUNTOMeJNIaH ¥ TOJUIAHIHT ABJIAKTCA
ITTaBHBIMH MMHEDATAMH TAK)Ke 30HBI OKMCIIEHHA ¥ 06A3aHp! CBOMM IOABJIEHHEM
nponeccaM THIEpreHe3a, MPOILeIIINM TIPH BHIBETPHBAHWM Ha KOHEUHOH CTa/lHH
opMHPOBaHHA MECTOPOKIIEHHH.

OrmeyeHHsle MWHepanbl B HeDONBIIMX PETMKTOBBIX YY4aCTKaX HAXOIATCH
B CaMbIX Pa37THYHBIX COOTHOIIEHHAX, OHAKO MpeobnajaloIlMM BCIO/LY ABJIAETCA
KpHUnToMenaH. MakpoCKONHMYeCKH 3TH MHHEpalbl YCTaHABIMBAIOTCH pEJIKO.
Oun BHIABIIEHBI I Ha MecTopoxieHuH Yinkatem [1 u npencrasnsior coboi
HeOOnbpLMe MO MIOWAJM NMATHA, KOTOPbIE BBIAENAKTCA Ha BOPOHEHO-YEPHOM
cdoHe cBexero ckona OpayHHTOBRIX PYI cepeOpPHCTO-CepbiM IIBETOM M CHIIBHBIM
MeTaTHuYeCKHM GrneckoM. Oppaxko B oOpa3snmax, MoieXaBLIMX Ha BO3[yXxe
B TeYeHHe HEKOTOPOTO BpPEMEeHH, 3TH MHHepasIbl, PABHO KaK U OpayHHT, IOKpPHI-
BalOTCA TOHYaMIleH MIIEHKOH, MO-BHAMMOMY, THAPOOKHCIOB MapraHia H cTa-
HOBATCA YEPHBIMH CO CMOJTHCTBIM MOTYyMETANTHYECKUM OJI€CKOM, HaNoMHHA-
UMM COJTHEUHBIH 3arap.

Ilop MHKpOCKONOM B OTpPaXKEHHOM CBETe BHIABIACTCA HX KPHNTOKpPHCTAI-
JIMYECKOe M peXXe TOHKOMIOJIbYaToe CTpoeHHe. MuHepanbl MMeWT Oenblii IBET
M OTHOCHTEITBHO BBICOKYI0 MO CpaBHEHHK ¢ OpayHMTOM OTpa)kaTelIbHYIO CIIO-
cobHocTh. Hepenko oHM MOKpbITBI MHOTOMMCIICHHbIMH TOHKHMH TPELUMHKAMH,
00pa3oBaBIIMMHKCA B OOHHX CIIyYafX NpH IMHAMMYECKOM BO3/EHCTBHH, H
TOrJa OHH pacroNaralTci MapajuleNlbHO ApYr OpYry, H B IPYTHX — Habnw-
[aeTcs NOBONIBHO TYCTas CeTh KOHTPAKIMOHHBIX TPELIHHOK, KOTOphle 06A3aHbI
CBOMM TNOABJICHMEM MpoueccaM [AerHApaTaliMM, CONpPOBOXIABUMMCA MHepe-
KpUCTA/UTM3auMed BemecTBa. KpucTauMyeckHe pasHOCTH He IPOSABIAIOT
HH [IBYOTPa)KeHHA, HH AHH30TPOIHH.

TOHKOMIOJIBYATEIE ArPeraThl MHOrAa 06pasylwT KOJUIOMODP(QHbIE BhIIeNeHU,
pACIONarasach NepreHINKYIIAPHO MPOTHAXKEHHID 30HOK, a2 HHOT[A OHM ClIaramwT
HeGoNbIIMe MO MOINHOCTH MPOCIOHKH, B KOTOPBIX JTH MHHepayibl 0ob6pa3syior
WTOJNbYATBIE KPHCTAIBI C JIYYHCTBIM pPACTIOJIOKEHHEM, OpPHEHTHPOBAHHBIE
MONepeK CIOMCTOCTH. JTH arperatel MPOABJIAKT claboe IBYOTpaXieHHe, a B
CKPEIIEHHBIX HHKOJAX [IOBOJIBHO OTYETIIMBYK MHTEP(HEpPEeHIMI0 B CepbIX,
KOPHYHEBBIX H CHHHX TOHaX.

Pe3ynbTaThl  pEHTreHOBCKOIO  aHAIN3a  ONMCHIBAEMOH  Pa3HOBHIHOCTH
MHHepalioB MecTopoxaenus Yuikartei Il npusesens: B 1a6n. 8.

JlaHHble CHEKTPANBHOIO aHa/IM3a, [OJy4yeHHble C IMOMOIULK J1a3epHOM
YCTaHOBKH, YKa3blBAaOT, YTO aHAIM3MpyeMble YYaCTKH He OJIMHAKOBBI IO
COCTAaBY: OHH Ipe[CTABNANT WIM CMeCh TpeX MHHepanoB C IpeobnamaHueM
OJIHOTO M3 HUX, WM ABNIAKTCA MOHOMUHE DAITbHBIMH.

Kpome toro, M.M. Karnopa [9] omicsiBaeT pasprTHe KOpOHaguTa 1o Gpay-
HUTY, KOTOpO€, OYEBMIHO, NMpPOM3OLUI0 B pe3ynbTaTe BHEADEHMA  KHCIIBIX
THAPOTEPMANTBHBIX PacTBOpOB, oboralleHHbIX MOHaMM CBHMHLA. U B pesyibrarte
peaKIMOHHOTO B3aHMOJIEHCTBHA pacTBOpOB C OpayHWTOM, r[o-nnmmomy,
6bUT 06pa3oBaH 3TOT MHHEpaIT.

Bpayaut [3(Mn, Fe),0;. MnSiO; | mo XxuMHuYecKOMY COCTaBy SBIfET-

32



Tab6nuua 8
PeHTre HOrpaMma MHHEPaIOB €O CTPYKTYPO# THNA rO/UIAHaMTA

1 2

I d 1 d
1 7,0475 9 7,013
2 4,9006 5] 4,925
1 3,4105 2 3440
10 3,1178 7 3,105
2 2,6907 3 2,646
2 2,433
8 2,39087 10 2,401
1 2,291
7 2,15580 4 2,156
6 1,82790 3 1,836
2 1,65591
9 1,54418 5 1,543
3 1,42834 7 1,421
4 1,36275 2 1,360
3 1,30343 2 1,301

1,2 — KpunTOMenaH: 1 — U3 MeCTOPOXKIeHHA Vwkatsm 111; 2 — M3 MECTOPOX-
nerus lllountac, Llentpansubui Kasaxcran [7].

csi BeCbMa HeOObIMHBIM M C/IOXHBIM MHHEpAIbHBIM coefuHenueM. M nmpu kmac-
cidHKAIMY MKHHEPATOB €ro, Kak MpaBWIO, OTHOCAT K KJIACCy OKHCIOB, XOTA
B pABHO# cTereHH OH Mor Gbl GbITh OTHECEH M K KJIacCy CHIMKaToB. B reono-
rHYeCKOH JiMTepaType i OpayHUTa pa3sHbIMM aBTOpPaMM NpPHBEOEHO HECKOJb-
KO pasiIMYHBIX CTPYKTYPHBIX GOpPMYIl, OTIHYAKIIMXCA ApYT OT Apyra 1o Xu-
MHMYECKOMY COCTaBY, CTpPYKType, BaJleHTHOCTH MapraHua u 1.0. Haubonee
MONHasA ClIpaBKa MO 3TOMY BONpOCY HamMu ObUIa [aHa NpU ONMCAHUM MMHeE-
panbHOrO COCTABA NPHMATHHTOTOPCKHX MAapraHIeBBIX MecTopoxmeHuii [7].
Ham npepcraBnsaercA Haubollee MNpPHEMIIEMOH CTPYKTYpHaa ¢opMyna, MpH-
BelleHHas PamaopoM B ero KamMTaIbHOM TpyAe ''PydHele MuHepansl H HMX
cpacraua” [20], B koropyio BxomAT Si u Fe kak oGa3arensHble wieHsl. Tak
KaK [0 CHX MOp OCTaeTcA HesCHbIM, B KAKOH BAJICHTHOCTH B 3TOM MMHepase
HaXO[WTCA MapraHel,, BecbMa BepOATHO, YTO CO BpPEMEHEM K 3Ta CIPYKTYp-
Has popmyna GpayHuTa Byaer yTOUHEHa.

Ha onuceiBaembix MecTopoxieHHMAX OpayHMT sBnAercs Haubonee LMpo-
KO pacnpocTpaHeHHbIM MUHepanoM. B GpayHHTOBBIX pydax OH pe3ko mpeob-
JafaeT Haj APYTHMH PYOHBIMH MHHEPAJIAMM MapraHia, B TeX WJIH MHBIX KO-
JIMYeCTBAX OTMEYAETCHA M B [IDYTHX THIAX MapraHUEBbIX pyZl.

BpayHUT OTHOCHTCA K uMClly MeTaMopduuecKHX MHHepasloB, M oOpa3oBa-
HHE ero NPOXOIMTIO HAa ONMHCHIBAEMbIX MECTOPOXIEHHAX B OCHOBHOM Ha paH-
Hel CTaguM TNporpeccHBHOrO meramopdusma. OH JIerKo KpPHCTANIH3YETCH H
3epHa ero MMeWT, KaK IpaBwio, u3omerpuuHyio dopmy. Hepenko obGpasyer
KPUCTA/UTHKH OKTa3Jpuueckoil GOpMBI ¢ BechbMa Xopowieit orpankoii. Obpa-
3oBaHue OpayHMTa LUIO pa3niMuHbIMH MyTAMH. OcHoBHas macca GpayHHTa ABH-

3. 3ak. 26 33



71ach pPE3yJIBTATOM [OErHApaTalM¥ H PacKpHUCTAUIM3aUNH IIEPBUYHBIX HAKOIUIE-
HUil THAPOOKHCIOB MapraHua npu mpoueccax mMeramopduama. K coxanenuio,
NpAMBIX [0KAa3aTeNIbCTB TAKOIo poja obpa3oBaHuH OOBIYHO He ObiBaeT W 06
3TOM CY[OAT, KaK NpaBHIIO, 110 KOCBEHHbIM [IpH3HAKAM. OnHako B Halem cny-
Yae Ha TAKOro poja nepexoapl ABHO YKa3bIBa€T MNPHCYTCTBHE PEIHMKTOBBIX
KOHTYpPOB KOJUIOMOP(HBIX TeKCTYypP, COXPaHMBUIMXCA [MPH PacKpHCTIAIIH3a-
IIMH TIEPBHYHBIX PYAHBIX HAKOIUIGHMA M TOABJIEHHM MeTamopduueckoro Opa-
yHHuTa. [lpyrum npHMepoM, MOATBEP)KOAOIMM ABIEHHA BO3HHKHOBEHHS HO-
BooOpa3oBanuid OpayHMTa @pH mpoueccax MeTaMopdHu3Ma IO MEePBHYHbIM
PYOHBIM HAKOIUIEHHAM, CIOY>KMT obpazoBaHMe mceBAoMopgo3 GpayHuTa no
MMHEpally M3 IpyImbl KpunroMenaHa. OGpamiaer Takke BHMMaHHE IIPHCYT-
CTBHE B arperarax OpayHuTa NpPOXWIKOB KalbuuTa, 00pa3’oBaHHE KOTOPBIX
LUI0 OJHOBpPEMEHHO WIH OIHM3KOOJHOBPEMEHHO C OKOHTYDHBaHHEM CTEHOK
TPELIHHOK KpHCTAINMUKaMH OpayHuTa. IlpH 3TOM 3epHa WIH KPHCTAUIMKH
OpayHHTa MMENH OYeHb XOpOIUYH OTPaHKY CO CTOPOHBI MPOXHIKA KallbLHTa
¥ M3pe3aHHbIe TPAHH CO CTOPOHBI CIUIOLIHOM Macchl OpayHUTa.

OpHako oTmeuaercs ¥ GpayHHT, KOTOpbIi 0Gpa3oBaicA MO3[IHEE OCHOB-
HOH MacChl M HaXOJWICA B TECHOH NapareHeTHYeCKOH acCOUMAlUMH C KaJbliu-
TOM. JTa OMMMHepaIbHAA accoUMalMa Hepeako oOpa3yeTr NOCIOHHBIE MPO-
HUIIKH WM BBITOJHAET HeOONbILMe MycTOTKH. B TOM M mpyrom ciyuae Gpa-
YHUT TIpe[CTaBlieH KpPHCTANIMKAMH C OYEHb XOPOIIeH OTpaHKOM, 3aKII0YeH-
HbIMH B KapbGoHaTHYl0 Maccy. KpHCTaIMKH WIM cHOpajMyecKu paccedHbl
B I3TOH accouMaluy, WiM o0pa3’ylT UENnoYKH, IpHYpOYeHHBIe K MEIKHM Tpe-
umHKaMm (t1abn. I, ). Pasmep KpHCTa/NIMKOB, KdaK NpaBuiio, HeGOMIBLION
M COCTaBJIsAeT COTbIE JOJIM MIWUIMMETpA.

Hepenxo B KkanbuMTOBOH Macce HaGMofalTcs MeTakpucTamibl dyTisp-
HOH CTPYKTYphl, NIpM 3TOM CHaiiHOCTh, HabmiogaeMad B KpPYIHBIX KpHCTAI-
JaxX KaulblMTa, 3aK/IIYAKIIMX B cebe Oolee Menkue MeTaKpuUCTaUIbl GpayHH-
T4, ABNAETCA KakK Obl CKBO3HOMH, OHA OTUET/IMBO BMHA KAaK HAa BHELIHEH, TaK
Y Ha BHYTpeHHel CTOpoHe KapKaca OpayHuTa.

Habnioparca Takke MNOCIOHHBIE MPOXWIKK OpayHMTa ¢ XOpOILUO BhIpa-
WeHHOH KPHCTAUIMYHOCThI0 ero arperatoB. OcoGeHHOCTBIO 3THX MPOXKHIIKOB
ABJIAETCA OOWIHe B HHX MYCTOTOK, M3BECTHBIX B TIeOJIOTMYECKOH IHIEepaType
Nof, HasBaHMEM MMApoioBbiX [2]. CTeHKH 3THX MYCTOTOK, B OT/IHYME OT ApY-
30BBIX, OKOHTYPHBAKTCA KPHCTAIIMKAMHM TOrO JKe MHHepala, KOTOPBIA Cia-
raeT CIUIOLIHYH Maccy. CaMH e NYCTOTKM BBINONHANHChE arperaTraMu Kpyin-
HOK PHCT/LTHYecKOro Kansuuta (taén. III,6). Mmorma Bcrpewatorcs ciyuau
3aMellleHHsl TOJODOHBIX arperaToB KaibluTa Oojiee MO3JHMM TayCMaHHTOM.
O6pa3oBaHue TNpPOXWIKOB OpayHuTa 00A3aHO, 1O HallleMy MHEHUI0, aKTUB-
HbIM BO3[GHCTBHAM KHCIBIX THAPOTEPMAlbHBIX BOM, MM PacTBOPOB, B TOMH
WIM WHOH CTeNeHH HACBIlleHHBIX rasamu. C 3THMH pacTBOpaMu MoOXeT GbiTh
CBA33HO BO3HHKHOBEHHME pANa MapareHeTMYeCKHX acCOLMAlMi, B TOM UHCIIe
U KanbuuT-OpayHMTOBOH. B monupoBaHHbIX uumdax penko HabnopawTcs
AeHAPUTOBBIE (OpMBI arperatoB GpayHMTa, BOSHHKIUMX HAa CTEHKAaX MeNKHX
TPEIIHHOK pacTAXEeHWf, BLINOJIHEHHbIX [O3/IHee KpPYTHOKPHCTAULIHYECKHM
kansuuroMm. Takum oBpasom, Goree mo3jgHui GpayHHT, HAaXOOsack B TECHOMH
nMapareHeTHYeCKOH accolMallii ¢ KaJlbUMTOM, oOpa3lyer Kak MOHOMMHEpaib-
Hbl€, TAK ¥ OUMHHepajIbHbIE AT PeraThl.

JlanHbIe peHTTeHOBCKOTO daHATH3a MHHEpAa IpUBeieHbl B Tabn. 9.
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Tabnuua 9
Penrrenorpamma Gpayuurta

1 2 3
I d I d I d
1 4,81
2 3,54 3 3,53
1 3,03
10 2,74 10 2,74 10 2,15
1 2,53 2 2,53
6 2,38 i 2,37 6 2,37
7 2,16 8 2,16 6 2,15
2 1,89 3 1,88 2 1,90
1 1,83 2 1,81 2 1,81
2 1,75 3 1,74 2 1,75
9 1,67 10 1,66 10 1,66
3 159 6 1,56 2 1,54
2 1,51 ) 151
2 1,479 3 1,470 2 1,464
7 1,42 9 1,41 8 1,415
3 1,36 3 1,36 6 1,36

1—-3 — BpayHuar: 1 — u3 MecTopoxaeHHa YukareiH III, 2 — u3 MecTopoxkueHus [xe3anl
[7]; 3 — u3 mecropoxpenus Jlour6an (lseunn) [15].

Kak BupHO M3 npuBefeHHOH Tabiuibl, peHIreHorpamMmbl GpayHHTa M3 Me-
cropox/ieHus Yiukarsid [11 61u3ku K 9TaOHHBIM.

Bpaynur naubonee uacTo accOUMMpYeT C KalbLUMTOM, TayCMaHHTOM, pef-
KO — C CHJIHKAaTaMM MapraHua ¥ GaputoM. B 30He OKHCIEHMA 3TOT MHHepas
ABNAeTcA Haubosee YCTOMUMBBIM K OKHC/IEHHI0 M3 BCEX OKMCHBIX MHHEpaJIOB
mapraHua. Hepegko penukTel 3epeH OpayHMTa BCTpevaloTc B OKHCIIEHHBIX
pynax u GIm3 MoBepXHOCTH.

Faycmanut (Mn;O;), momobHo OpayHuTy, pacnpocTpaHeH MO Beei
PYAHOH TOMIIE: Kak 1o paspe3dy (BeprukKaiu), Tak u mo natepanu. OpgHako
HMKaKOH 3aKOHOMEpPHOCTH B €ro 3ajleraHMM He ycraHaBiuBaercA. Hepemxo
OH B TeX HJIM WHBIX KOIMYECTBAX TNMpPHCYTCTBYEeT B OpayHMTOBBIX pynax, IIe
mubo 3amMeraeT arperaTel GpayHuta, nubo 06pazyer MeliKue ceKyllue Mpo-
AGUIKH M JIaXKe CeTh MpOXWIKOB. Pexe 3TOT MHHepan pa3BHBaeTcs MyTeM 3a-
MEILEHHA MapraHelcoOepalux KapboHaToB, KOTOpble OOBIMHO [epecliau-
BAJIUCh C [IePBHYHBIMH THIPOOKUCHBIMH COCHHEHUAMH .

laycmanuT, Haxo[fAch HepeoKO B TeCHOH NapareHeTHMYECKO# aCCOLMALMU
¢ OpayHHTOM WIH 0Dpa3ya caMOCTOATENbHbIE ITPOCIONW M PYIHble Tena, OTHO-
CHTENbHO JIeTKC YCTAaHABIIMBaeTCA B MONEBBIX ycnoBuaX. A Hero BechMa
XdpaKTepHbl KpYNHAs 3€pHUCTOCTh, TEMHO-KOpHYHeBas oKpacka M OypoBa-
TO-KOPHYHEBasA Yepra M TMOPOIIOK; OCOGEHHO XOpOLUO OH BHIJENACTCA HA MpH-
TEPTOH INOBEPXHOCTH KepHa, MOJYYeHHOH Npu OypeHuu. MuHepan umeer He-
GomnblIylo TBepAOCTh (UapamaeTcA CTaJbHOM MITIOH), MOITYMETaTIHyeCKHid
oneck, a Pa3’HOBHHOCTh TrayCMaHHTa THOPOTEPMAJIBHOIO MPOHCXOXIEHHA
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OT/IMYAeTCA CTeKJISAHHBIM OJ1ECKOM M CXOJ/IHA MO BEJIHYMHe 3epeH M OypoBato-
KOpHYHEBOH OKpacKe c O[HOH M3 pa3sHOBM/HOCTEH cdanepura, NpHCYTCIBY-
[0ILEro Ha ONMWCBIBAEMBIX MecTOpoXkaeHWnX. OjHaKo raycMaHut u cajieput
coBMeCTHO He BcTpeyaioTca. OHM HaxopATcs OOBIYHO B pa3sHBIX THIAX BMe-
IALUIMX [OPOL M MOTYT ObITh YCTAHOBJIEHLI MO ACCOLUMMPYIOWIMM C HUMM
MHHEpaJiaMH, a CQalepUT H MO XdPaKTepHOMY IIPOCBEUMBAHMI0 B TOHKHX
CKOJIax.

l'aycMaHHWT OTHOCHTENIBHO XOpOLIO mosnupyercsa. Muhepan Gonee KpyliHO-
3ePHUCTBIH, YeM [pYrHe OKHMCIIbI MapraHiua M3y4yaembIx MecTopoxnenuit. Kpu-
CTa/UIbI M30METPHYHLI W crmabo ymwiuHeHbl. B arperarax ero 3epHa 4acTo Mme-
10T CWIBHO H3pe3aHHble KpasA. HexkoTopble pa3sHOBMIHOCTM TraycMaHHTa HMe-
10T AIOTpHOMOpQHO3epHHCTOE cTpoeHue. [log MHKpockom B 3epHax ero
Hepeako Habmwpawica OypoBaTo-KpacHele W pyOHHOBO-KpacHble BHYTpEH-
Hue pedriexcel. B arperatax nposiBnser 3amMeTHOe [BYOTpakeHWe, B CKpeELICH-
HbIX HMKOJIAX CHIIBHYH aHM30Tponuw, uHtepdepupys B Oypeix M ronybBosa-
Thix TOHax. OtjienbHbie 3epHa OONANAIOT MOJIMCHHTETHUECKHM JIBOHHUKOBa-
HHEM B OJJHOM, @ HEPEOKO U B [IRYX HallpaBJIeHHAX.

I'aycMaHUT [OBOJIBHO YaCTO HAXOIMTCA B accoUMaluuu ¢ OpayHHTOM, Map-
FaHECOAEePHAIMM KaJIblIMTOM M POJOXPO3UTOM, 10 KOTOPbIM HEPENKO pas-
BuBaerca. HabGmonaercs oM Takike B TeCHOM CpPACTAHMM C CHIMKATaMH Map-
rapa; ocoBeHHO YacTO Cpeay IayCMAaHHMTa BCTPEUalOTCA CEKYLIME M IOCIION-
Hble NPOXKWIKH POJOHWTA, (QpPHIEIHTA, NUPOCMOJIMTA, KEHTPOJIMTA, TEHBH-
THTA ¥ IPYTHX CHIIMKATOB MapraHia, a Tak)ke KaJIbUuTa u GapuTa.

laycmanuT OGBIYHO ABNAETCA KCEHOMOPGHHBIM MO OTHOILEHHID K OpayHu-
1y. Paamep zepeH 3mech coctanser or 0,1 go 0,4 Mm B momepeunnke. Ot-
JIeNbHEBIE 3epHA HECYT NOJIMCHHTETHYECKHE [IBOHHUKH.

Tam, rae rayCMaHMT BBIIOJTHAET MYCTOTKHM, 3€PHA €ro, KaK IpaBWwIo, HMeloT
3HauWTesIbHbIe pa3Mepnl. OcoBeHHO KpynHbie 3epHa HabnwopawTcAs B MyCTOTax
THIIAa MHMApOJIOBBIX, KOTOpbie BCTpeualTcs B arperatax GpayHuta. 371ech 310T
MMHEpaJl 3aMeCTU KaJIbIIMT, paHee BBINOIHABLIMMA 3TH Mycrorku. Habmonatt-
cA HepelKO CJIyYau, KOT[a [IBa-TPH 3€pHa, a HHOT/A W OJIHO 3HauMaeT BCH Iyc-
TOTKY. Paamepbl IycToToK 0GBIMHO H3MEPAITCH HECKOIBKUMH MHJUTHMETDAMH.

laycmanut oBpasopalicss ITIaBHbIM 0Opa3oM B pe3ynbrate MeTamopduima
MyTeM IepeKpHCTAUIN3AIHYA TMEePBUYHBIX TMIPOOKMCIIOB M OKHCIIOB MapraHua
H pexe IpH 3aMelleHHH OpayHMTa M MapraHelcolepKalpX xapbounaros. Ha-
ONATCA TAKXKE PAa3HOBHIHOCTH IdyCMAaHHTA runpoTepmanhHoro IPOMCXOXK-
JieHMs, KOTOpbIe XapaKTepH3yHTCs TOBBIIIEHHEIM cofepxkannem uuHKa. Lnk-
CONepIKAIMA TayCMaHHT MpeJcTaBlieH JBYMS pPasHOBHAHOCTAMH, KOTOpbIe
pasnuualoTcA Mo IBETYy — uepHas W OypoBaTO-KOpHYHEBAasA W MO COMEPKAHWIO
UHHKA.

Ilna Bonee [QeTAIBHOrO M3yueHHA 3TOrO MHHEpasa y/anock 0TOBpaTh TONBKO
HHHKCOJepsKale [IBe pPasHOBHAHOCTH. MetamopdHueckuii raycMaHHT Haxo-
[MTCA, KAaK IpaBWIO, B TOHKOM CpAacTaHuH ¢ OGpayHMTOM MM CHIIHKAaTaMu
MAapraHid U ero He YIanoch BbIIEIUTb B YHCTOM BH/IE.

IlaHHble PEHTreHOBCKOIO aHallK3a, MOJIyYeHHbIe JUIA NBYX Pa3HOBMIHOCTEH
rayCcMaHMTa, OITH3KH K 3TaJIOHHBIM.

Cyasi Mo [IaHHBIM XHMH4YeCKOro aHamu3a (1aén. 10), mayueHHbIe 06pasibl
Pa3TMMAIOTCA 10 COAEP)KAHMI0 B HUX MOJYTOPHBIX OKHCIIOB: B 4YePHOM rayc-
manure Al,O3 — 1,72 u Fe, 05 — 1,15, B 6ypoBato-KopHYHEBOM COOTBETCT-
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TabGnuua 10
XuMHueCKHil COCTaB UMHKOCAEPKAUMX PA3HOBHAHOCTeH raycManuTa (mace. %)

KomnoHeHT YepHbin Byposato- KoMnoHeHT YepHblid Bypogsaro-
KOpHYHe- KOpHuHe-
BBIA BBIR
1
Si0, 0,52 0,52 MnO 52,80 54,56
TiO, Her Her MnO, 40,46 41,32
Al O, 1,72 0,36 Na, O He onp. 0,01
Ee, 0 1,15 0,70 K,0 To xe 0,03
Zn0 . 2,25 0,94 H,0" Her
a0 Her 0,57 H,0* 0:56 0,24
MgO 0,82 1,10 _— 200.28 100,35

sernHo — 0,36 1 0,70% u ZnO B nepsoM — 2,25, Bo Bropom — 0,94%. Umeto-
mMeca Hebonbue kommuectBa Si0, — 0,52% cBA3nmaiorca ¢ 0,48% MnO B
POIOHHTOBYK) MONEKYIy, TAK KaK B [aHHbIX 00pa3suax MCCIefoBaHHAMH I0M
MHKPOCKOIIOM YCTaHABIIMBAETCA NPUCYTCTBHE TOJBKO 3TOTO CHIMKATA, KOTO-
pbid oOpasyer B arperarax raycMaHWTa HepeKo CeTb MeJIKHX MPOXWIKOB.
Hecmotpa Ha TmarenbHeid 0TGOP, HaM He YJ&10Ch MOJHOCTHI0 H3GABHTHCHA OT
npumecH. [lonyTopHbie OKMCIIBI 3[lech, MMO-BHIAMMOMY, HAXOAATCA B BHIE H30-
MOpP(HOH TPUMECH.

Kpome TOrO, crnekTpa/ibHbIMH aHWIM3aMH YycTaHapnuBaloTca Ba B coThix,
Co, V, Ti, B — B teicaunbix # Cu, Ag u Be B mecATMTBICAYHBIX JONAX Tpo-
LIeHTA.

JlaHHbIe XMMHYECKMX aHAJM30B He PACCUMTAHBI HA CTPYKTYPHYH opMyy
MMHEpalla, TaK KakK HeT e[JMHOTO MHeHHs OTHOCHTENIbHO BaJIeHTHOCTH Map-
raHNa, BXOMALIETO B ero pelieTKy.

AxkobBcecur (MnFe;04) — rnapHblit py[HBIA MuHepan AKOGCHTOBBIX
pyll, Claraioil¥x pyaHoe Tello B TopH3oHTe 2 MecTOpoxpeHus Yumkatem 111
3pech OH MHOTA HaGlopgaeTcs TAKdKe B IeMAaTHTOBBIX pyHdax B Bue HeGOIb-
LUIMX M0 MOILLHOCTH HNPpOXHIIKOB HIIH ABNAETCA bonee O3 JHHM MHHCP&HOM
M0 OTHOLIEHHI0 K KPHUIITOKPHCTAJIHYeCKOMY TFeMatuTy. B ioro-BoctouHo#
YaCTH MeCTOpOKaeHHWA YmkateiH | AxoBcut oOpasyer Gonee MoOIUHbIE pyr-
Hple Tena. Bo Bcex cnyyasx OH HAXOOMTCA B BH/IE 3EPHUCTHIX arperaToB, HMe-
JOIIHX XapaKTepHyi0 H30MeTpHuHYio dopmy. fAxobeut nerko ycraHaBinBa-
eTCA B TIOJIEBBIX YCIIOBHAX MO CEPOBATO-YEPHOMY LBETY € 3daMETHbBIM TEeMHO-
3eJIeHBIM OTTCHKOM, 0CcOoOEeHHO YeTKOo BbIpaXXE€HHBIM Ha MOBEPXHOCTH KepHa
WIM CKOJa, OBJIyyeHHBIX CONHEUHBIMH JIy4aMH B TeyeHHe HEKOTOpOro Bpe-
MeHH, MaToBOMY G6liecKy, YepHOMY LBeTY 4epThl H MOpOLIKa, GONIBLIOH TBep-
[ocTd, MopAaka 6 no nmkane Mooca, a Tak)ke MO CHIIBHOM MAarHHTHOH BOCIIPH-
MMYHBOCTH. MarHuTHas BOCHPHMMUYMBOCTH [IeJIaeT BecbMa CXOOHBIM AKOO-
cuT ¢ marHetMToM. Ha mectopoxknennn Ywixkarein III paHHBIM CBOMCTBOM
MOYHO T10JIb30BAThCA TIPH [AMArHOCTHKE 3TOTO MHMHEpana, TAK KaK MarHeTHT
3/1eCh ABJIAETCA OYeHb PEIKHM MHHEDPATIOM.

ObpasoBanne AKOOGCHTa HAa OIMHCHIBAEMBIX MECTOPOXIEHHAX CBA3AHO C
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Pa3sHBIMH TIpolieccamMi. I'MlaBHas Macca ero BO3IHMKIIA IIDH PErHOHAIBHOM Me-
TaMOopdH3Me TMEPBHYHBIX TIMAPOOKHMCHBIX JKele30-MapraHieBbIX HaKoIle-
HHH; MMeeTcsi HEeKOTOpOe KOIHYeCTBO AKOOcHTa, 0Opa3oBaBIErocs SBHO
Ha Gonee mo3gHed cragMu. He McKmMwouaeTcsA, 4TO NMOABIIEHHE IMO3[IHEro AK06-
CUT2 OOYCIIOBIIEHO TH/IPOTEPMATTBHOM TNMpOopabOTKOH PY/ C BbilieauuBaHHEM
MapraHia M ’keinesa M3 yXe MeTamopdu3oBaHHbIX 006pa30BaHMH H IEPEOTIIO-
JKEHHeM JTHX 3JIeMEHTOB B BHJE OKHCIIA B TPEIIMHAX M OclableHHbIX 30HaX.

Ha6mopaerca Take o6Gpa3oBaHMe MO3JHEro AKOOCHTA peaKIMOHHBIM IIy-
TeM Ha KOHTAKTe FeMaTHTOBBIX W MapraHueBbIX pyd. MHorpa axo6eut Bhmon-
HAET MeJbuaiiliiie TPELMHKH B MapraHelcofepKaluux KpeMHMCTO-KapBoHaTt-
HBIX IIPOCIIOAX. i

Manranut (Mn** Mn** 0, [OH]2) B pymax mecTopoxieHuii YuikaTbin-
CKOH IpyIIbl ABIIAETCA peAKHM MuHepanom. Hamu oH BcTpeueH Ha MecTOpOX-
nmeHun YuwkareiH III B kepHOBbIX 06pa3uax, B3ATHIX ¢ Iiy6uH Gonee 400 m.
Munepan o6pasyer HeBONbLIOH MOIIHOCTH BETBALIMECA IPOKWIKH Cpenu
raycMaHuT-6payHUTOBBIX pyd. Menkue nNpoXuikH, Kak [OpaBHIIO, MOHOMH-
HepanbHbl, B TO BpeMfA KaK OTHOCHTENIbHO KpYIHble IPOXWIKU Hepeoko Gu-
MMHepa/lbHbI: Hapsily C MaHTaHUTOM cofepxkart kapboHar. [Ipu sTOM nepebiM
Ha CTEHKaxX TPEUIWH OTIArajicd KpHUCTAJUIMYECKMH MaHraHWT, a I03[IHee LeHT-
pasibHBIe Y4acTKH BBINOIHAIMCh arperaramMu kapboHara.

HOH MHKPOCKOM arperarbl MaHI'aHHTa KPYTNMHOKPHCTaIINIHYECKHE C H30MET-
PUYHBIMH, pexe cabo ymIMHeHHOH (OpMBI 3epHaMH, 3aMETHhIM [BYOTpaxe-
HHMEM H He cOBceM OObIYHOH c1ab0H aHH30TPOIMHEH.

Opupgenut (MngSig0, 5 [OH, Cl],,) oTHOCHTCA K rpymnie peaxKo BCTpe-
YAOLMXCA MHHEpPAJIOB, O/IHAKO Ha [AHHBIX MECTOPOXIECHMAX OH ABIAETCA
HOOBOJIBHO pAcTpOCTPaHEHHBIM H, MO-BHOMMOMY, MOXeT OBbITh IOCTaBIeH Ha
BTOpOE MECTO MO BCTPEYaEMOCTH Cpe[IH CHIIMKAaTOB MapraHIa.

Jror MMHepan HabmioflaeTcss HCKIIIOYHTENBHO B TUIACTOBLIX Telax Mapras-
LUEBBIX pYyH, TpeTepleBlIHX TEKTOHHYECKHe HapylleHHs ¥ Hauboneluyio npo-
paboTky MeTamMopdHYeCKMMH H THAPOITePMalbHBIMM PacTBOPAMH C COOTBET-
CTBYIOLUMM HAJIOKEHHEeM MO3IHeH MUHEPATH3ALHH. ’

Opunenutr obpasyer, KaKk NpaBHIIO, MEIKHE CEKYIUe M IOCIOHHBIE MpO-
WWIKH CpeiM rayCMaHWMTOBBIX, pexxe OpayHMTOBBIX pyn. MOIIHOCTE MPOXMI-
KOB 00BIYHO M3MepsAeTcs MWUIMMETPaMM, pelKo AocTturaer 1—1,5 cm. BOonb-
1IaA YacTh MOCIOHHBIX IPOXKWIKOB MpeAcIaBider coboi MeTacoMaTH4eCcKHe
o6pa30oBaHHA, pas’sBUTbIe [0 MApPraHelCcOAEpXKaIUHM KpeMHHCTO-KapOOHaTHhIM
npecnosiM. B cexylux mpoxuikax OH JHGO NpejcTaBlieH MOHOMHHEpPATbHbI-
MM arperaTams, ub0 HaXOOMTICA B TECHOM napareHesuce C JpYrHMH CHIIHKaA-
TaMH ¥ KapboHaTaMH MapraHua, a Tak»e GapHToM.

DpupendT XapaKkTepH3YeTCA Ype3BbIYAHHO TOHKO3EPHHCTBIM [0 KPHITO-
KPHCTANIHYECKOr0 CTPOeHHeM, MMeeT KpacHOBATO-KOPHYHEBbIH IBeT, 6ojib-
LIV [UIOTHOCTh, PakoBHCThIA m3noMm. [log Mukpockonmom HaGmiomaercs ruie-
OXPOH3M 3epeHOT OecupeTHoro mo Ne 10 coloMeHHo-xentoro no No; yraca-
HHE NpAMOe, YIHHEHHOE MOJOXHTeNbHOe. B CKpelIeHHbIX HMUKONAX fApKHe
usera nonapu3auun (I1I nopsamka) . Benuuuka ceetonpenomnenus no Ng 1,660,
no Np 1,638, Ng — Np =0,022.

JlaHHble pacyeTa pEHTreHOrpaMMmbl (pHIENTHTA MMEKT HEIUIOXYH CXOIH-
MOCTb I10 3HAaY€HHKH MEXIUIOCKOCTHBIX paccmm{uii M MHTEHCHMBHOCTH JIHHHM
C IaHHLIMH PHENTHTA U3 MecToposxkaeHus xymapt (Ta6n. 11).
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Tabnuua 11
Penrrenorpamma dpuaensra

1 iz
N° ni/n

I dg I dg

5 7.61

1 7 7,14 6 7,13
7 6 3,536 5 3,574
3 q 3,045 6 2,883
4 10 2,569 10 2,548
5 2 2,424 2 2,406
6 6 2,130 5 2,108
7 1 1,989 2 1,988
8 2 1,743 4 1,738
9 4 1,682 S 1,678
10 2 1,634 4 1,633
11 1 1,537 1 1,520
12 2 1,455 1 1,451
13 3 1,406 3 1,402
14 4 1,369 2 1,365
15 1 1,319 1 1,314
16 1 1,209 2 1,206
17 1 1,077 3 1,076
18 1 1,061 3 1,059
19 1 1,048 2 1,041

I, 2 — dpupenur: 1 — u3 mecropoxpenusa Ywkarsin III, 2 — u3 mMectopoxknpenusn
Ixymapr [7].

Jlannbie xumuueckoro aHanusa (Tabn. 12) usyueHHoro o6pasua CXOHbI
C JaHHBIMHM, ITOJIYYEHHBIMH [UIA 3TOT0 MMHepana W3 MecTopoxieHua Ilxymapr
[7] n u3 mecropoxnenns Kambic [9]; oT koTopbIx OTIHYaeTCA Nulib HeGOIb-
ummH coaepxaduamMi MnO, MgO u CaO.

Popouut (MnSiO;3)' — tunuunsii meramopdoreHHsii mMunepan. O6bry-
HO B CTPYKTYPHYH pELIETKY 3TOro MuHepana usomopdHo Bxoaur 3—5% Ca.
W3 cuiMKaToB MapraHua pOJOHHT ABIIAETCA CaMbIM PACIpPOCTPAHEHHBIM MH-
HepaJoM Ha ONMMCBIBAEMBIX MecTOpoXaeHusx. OH HaGliogaeTcs B BHIE IIpo-
HIKOB, BOSHHKIUMX [PH BBINOJHEHHH TPEIMHOK, ¥ HeDOJIBILMX CKOIUIEHWH,
06pa3’oBaBUIMXCA B OKHCHBIX MAapraHIeBbIX pyAax NpH MpoLeccax MeTacoma-
1033. MoIHOCTE MpPOXUIKOB OOBIYHO H3MepseTcs HECKONbKHMH MHIUTHMET-
pamu, penko 1,5-2 cm. Cexymue M NOC/IOWHHbIE MPOXKMIKH MOHOMHHEpPATh-
HOro pOJAOHHTA M HEPENKO HAXONAIIErocA B ACCOIMALMH C JAPYTHMH CHIIHKA-
TaMH M KapboHaTaMM MapraHiua HaOmiofaloTca B rayCMaHMTOBBIX py/lax, pe-
pexe — B OpayHUTOBBIX H B €[JMHHYHBIX CIyYadax B AKOOCHTOBBIX pynax. Muor-
[a MejKHe MPOKHIKH ero BCTPEYaloTcA TaKXkKe M B TeMAaTHTOBBIX py[ax, rjaB-

' H.B. Benos [1] nan mns pofioHMTa HOBYK CTpYKTypHylo cdopmyny CaMn, [SisO, (],
OCHOBAHHYK Ha [IaHHBIX CTPYKTYpPHOT'O aHanmu3a; KalbUui HOeHCTBHTE/NBHO BXOJMT B
PElUeTKY POJOHHTA, OJHAKO COOTHOLUEHHS ero ¢ MapraHiem He BCEra BhUIEPXHBAOTCH.
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TaGnuua 12
Xumuueckuit cocras dpuagennta (mace.%)

Komnoueur 1 p) 3
Sio, 32,68 32,82 33,39
AL O, 0,22 - 1,21
IFeO 0,30 - 0,22
MnO 52,01 47,40 51,11
MgO 2,24 2,25 -
Ca0O 0,76 4,05 e
K,0 0,03 - -
H,0" 0,19 0,25 0,05
H,0* 10,45 9,00 9,11
a1 1,26 1,30 1,11
CO, 0,79 3,20
Cymma 99,93 100,27 99,99

028 ~ 0,29 T 024
99,65 99,98 99,75
I — n3 Mectopoxienua Ywkarsin II1  (nmammbie aBTopa); 2 — M3 MeCTOPOXAEHMH

Jxymapr [7];: 3 — u3 mectopoxaecHna Kameic [9].

HbIM 0Bpa3oM B HeEINOCPe[CTBEHHOM KOHTAKTe C OKHMCHBIMM MAapraHUEBHIMK
pynamu. Hapany c npoxwikKoBbiMH 00pazoBaHMAMH HabmoOawTcA YUYacTKH
¢ METACOMATHYECKHMM 3amellieHleM 5THM MMHEpanoMm TaycMaHM1a; B pesylsb-
TaTeé 3TOro 3aMelleHHs BO3HHUKAIT HepedKo YYacTKH, CIIO)KeHHble MOHOMHMHE-
panbHBIMH arperaraMH pogoHuTa. OHH, KaK Mpasuilo, BBITAHY Tl BOJIb CIIOMCTO-
CTH M HMEIOT MPHYUYLIMBbIe ) OPMEI.

Kak mnpaBuno, 3101 MuHepan saBisercs 0osiee NMO3JHMM 10 OTHOLUCHHIG
He TONBKO K GpayHHTY, AKOGCHTY, HO M K OCHOBHOM Macce raycmaHura. U
HeT COMHeHHS, YTO POJIOHMT oGpa3syeTcs npd Oollee BRICOKMX TeMIeparypax,
YCTAaHOBMBILMXCA HA TO3[JHEH CTaJWHM NMPOTrpecCMBHOIO MeTtaMopdu3Ma ¢ npH-
BHOCOM pacTBOPaMH KpeMHe3eMa.

[Ton MuKpockonom HaGMONAaeTcA METKO3ePHHCTAA CTPYKTYpa arperatoB
MHAHEpana C CWIbHO YIVIMHeHHOH ¢opmoit 3epeH. OTenbHble 3¢pHa HMEKT XO-
poLIO BBIPOKEHHYIO CNAHHOCTh B [ABYX HafpaBJIeHHAX MOYTH MOJ MPAMBIM
yrinoM. JlnuHa 3epeH OBBIYHO He NMPEBBINIAET JIECATHIX N0 MHIUTHMETpa H
MWL WHOCAA [OCTUTAET MePBbIX efMHMI (OTHOLIEHWE [ANMHBI K IIMPHHE Kak
6—4 : 1). MuHepan OecuBeTHbIA, yracaHWe NMpAMOe MM TO[A HEOONBIIKHM yT-
noM. Peako oTmenbHble 3epHa WIH KPHCTAIBI HECYT IPOCTbIe JBOH-
HUKH. JIBynpenomieHue HH3Koe ¢ HHTepQepPEeHLHOHHOH OKPACKOH 3€peH Ot
CBETJIO-CEPOr0 [I0 TEeMHO-CEPOro, MHOITIA OTHENbHbIe 3epHA MMelOT JKellblit
uBeT. MuHepan [OBYOCHBIH, ONTHYECKH TOJIOXKHTENbHBIH, 2V =75°. Tlokasa-
TeM mpenomilenua mo Ng=1,723, Np=1,711, Ng — Np =0,012. Pononur
Hapaly ¢ MOHOMMHEpAIbHBIMH 0O0pa30OBaHHAMM, CNATAOWMMH TPOXHIKH,
HabmopaeTca TakKe B TecHOH MapareHeTHYeCKOW acCOUMALMM C PAJOM CHIIH-
K4TOB MapraHua, poloXpo3MTOM H [pYruMM KapGoHatamu. Pexe oH BcTpe-
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Tabnuuwa 13
Xumuuecknit cocras pogonnta (macc. %)

KoMnoHeHTHI | 1 r 3
I

Si0, 46,65 45,57 44,28
TiO, Crienpl Crepp Cneppl
Al O, 0,20 0,21 0,10
FeO 0,09 0,20 0,08
MnO 42,63 40,14 43,55
MgO 2,20 3,02 0,20
Ca0 ' 6,96 9,24 9,33
Na, O 0,09 0,12 0,07
K,0 0,02 0,02 0,02
H,0" Her He onp. Her
H,O0* 0,70 To xe 0,48
Co, 0,53 1,18 0,67
BaO 0,15 Cnenpl 0,41
ZnO 0,07 0,09 0,125
Cymma 100,29 99,79 100, 31

yaeTcA COBMECTHO ¢ GapHTOM M [pyIMMM MHHepanaMu, oGpa3oBaHMe KOTO-
pBIX 06YCIIOBIIEHO IHAPOTE pMATIBHBIMH [IPOLECCAMH.

Pomonut 6bU1 0TOGpaH M3 MPOXWIKOB nof GHHOKYIApHOH nyno#. M3 of-
HOT'O TIPOXKHIKA OTOOpaHbl [BE PA3HOBM[IHOCTH 3TOTO MWHepana, pasiinuaio-
MMecd OKPACKOH: Yy CTEHOK TPEIIMHKH OH OKpallleH B JKeJITOBaTO-pO30BHIH
user (ra6n. 13, 06p. 1), B LEHTpaNLHON yacTH — po30Beri (Tabn. 13, o6p. 2).
Kpome toro, ogna mpoba 6buta B3fiTa M3 MNPOXMIKAZ C MOHOMHMHepPAIbHBIM
COCTABOM, JIUIs1 KOTOPOTO TaK e XapaKTepeH po3oBsiii user (06p. 3).

Kak BHIHO M3 MaHHBIX XMMHYECKOTO aHanu3a (rabm. 13), Bce mpober 6rm3-
KH 110 COCTaBY M TOYTH He copepxar mpumecedl. JIyuiie Bcero paccumTbIBaeT-
CA Ha CTPyKTypHYI0 (GOpMYyJy POINCHHTA XHMMYECKHH aHanmu3 obp. 1. B aron
npobe mpucyTCTBYeT B HeGonblllomM KonHYecTBe OKHCh yrnepopa 0,53%, koro-
pas CBA3BIBAETCA C HEOOGXOIMMBIMH KOIHYECTBAMHM OKMCH KAJIBIHA B Kallb-
WHTOBYE MONEKYNY ¥ WCKmlouaercs W2 mepecuera. He mpuHumamTcs BO BHH-
maHue Taxoke npumecu, menee 0,30%. OcranpHble KOMIIOHEHTHI TepeCYHTHIBA-
I0TCA Ha KPUCTAIVIOXMMHYeCKYI0 (OPMYyNy M OHa MoOeT OBITh BBIpaXKeHa B
cne/lyilleM BHIe (Mno A gMnQ'oq Cao,ls) 1,0 Si0;.

B 30He OKMCICHMA POJIOHMT, KaK M OpYrue CHJIMKAThl MapraHua, J0BOJIb-
HO JIErKO OKHCIAeTCHA, IpeBpalliasch B PEHTreHOaMOPGhHYI0 TOJOPOKHTOBYIO
maccy.

I’'panar uMeer orpaHuueHHOE paclpocTpaHeHHe B MApraHIEBHIX PpyHax
OIMCBIBAEMBIX MecToposkneHuii. OH oBHapy>keH B TOHKHX MPOKWIKAX B acco-
UMallMH ¢ POLOXPO3HTOM, POIOHHTOM, (pPHAETUTOM M [APYTHMH CHIHKATaMH
Mapramia. 3T0T  mwMepasl HAXOJMICH B BUAE CIOPaJudecKH pacCesHHBIX
MeEJIKHX KPHCTAUIHKOB, 3aK/IIOUYCHHBIX B arperarax pogoxpo3uTa.

Hns rpaHata XapaKTepHsl H30MeTpHUHBIE GOPMBI KPHCTAUIOB YaCTO C BECh-
Ma XOpolleH OrpaHKOH, OH HMeeT MEJOBO-KeNThli UBeT u GOoNbluyid TBEp-
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[1OCTb. Benuumna KPUCTAUIOB 0OBMHO H3MEpPAETCA MNEPBBIMH COTBIMH [10!14-
mu MwuiuMerpa. He wuckiouaercs, uTo MOABIIEHHE 3TOTO MMHEpand, Kak M
ACCOUMMPYIOLIEro ¢ HHUM LMHKCOMNEePXKAlIero pofoXpo3uta, obyCclnoBIeHo ruj-
pOTEPMAITLHOM JI€ATEIBHOCTBIO.

[leHHAaHTUT — MapravueBbld XJIOPHT, Gbl1 OTKPLIT BO BTOPOH MONIOBH-
He 40-x romo C. Kambennom, ®.A. Banucrepom u M.H. Heem B mecropoi-
nerun benanst (Kapuapson, Aurnus) .

B CoBerckom Colo3e 3ToT MuHepan Bnepsble Gbun obHapyxen M.M. Karo-
noBoit [9] npH M3yueHMH K ele30-MapraHUeBBIX py[ MecTopoxieHnit Jhiy-
mapT ¥ YwkateiH [. 9THM aBTOpOM OBUIO BbIEIEHO TPH Pa3HOBM/IHOCTH NEH-
HAHTMTA, KOTOphIE pa3TMYAOTCA IO COAEPMHAHMI0 MapraHua, jKeie3a W Mar-
HHsA, 9TO — NEHHAHTHT, JKETIe3UCThIH NEHHAHTHT U MarHe3HabHbIH MEHHAHTHT.

Hamu 3tor muHepan GbUT BCTpedeH NpH KamepalnbHOM 06paboTke kerne3o-
MapraHUEBBIX Py MECTOPOKIAEHHA Y IuKaThiH .

[leHHAHTUT HA YMOMAHYTOM MECTOpPOXIEHUH HabllloaeTca B BUIE CEKYLUUX
H TIOCJIOHHBIX IIPOXHIIKOB, MOIIHOCTh KOTOPhIX ODLITHO He NIpeBbILAeT 3—5 MM.
M.M. Kawonopo#t 6bum BCTpeueHbI TIPOXMIIKH ITOTO MHHepasa [10 3 cM.

IlennanTuT Haxomurca B Qopme TaBIMTUATBIX WIM KOPOTKO MpU3MarHuec-
KMX KPHCTAUIOB, HHOTJA C YeTKO BbIPAKEHHLIM LUECTHYTONbHBIM OCHOBAHH-
em. [[na aTOro MHHepana XapakTepeH uepHO-Gypbid LBer. Kpucramis! ero ot-
HOCHTEIIBHO JIeTKO pacIIemIATCA Ha OTAeNbHble IUIACTHHKH WIIM JIMCTOMKH
menHoro nsera. Pasmep muactuHok 0,1-0,3 MM B nomepeuHnke. YenbHbIi
Bec, H3MEPEHHbI IH/IPOCTATHIECKHM METOOM, paBeH 3,26 r/cm>.

[log MMKpPOCKONOM arperathl NEHHAHTMTA BBHIABIAWT OTHETIIMBBIA TIIEOX-
POM3M OT CBET/I0-0paHXeBO-pO30BOr0 0 OPaHKeBO-po3oBoro. Mmeer Becbma
COBEPUICHHYI0 CHAaHHOCTh B O/IHOM HANpaBIIeHMH W NpsmMoe yracamme. Iloka-
3aTelTH npenomnennsa no Np =1,660-0,002, no Ng =1,647-0,002.

[1po6bI MeHHAHTHTA [UIA XHMHYECKOTO, CTIEKTPaTbHOr0 M PEHTreHOMeTpHYecC-
KOI'0 aHaJIM30B ObUIM TIIATENBHO OTOGpaHs! M0 BUHOKYJIAPHOM NYTIOH.

Xumuueckuit aHanu3 poimonueH P.C. flumuoi (rabn. 14, konouka 1). dns
cpaBHeHUA B TOW ke Tabnuue (KONOHKH 2 M 3) NpPHBENEHbI XUMHYECKHe aHa-
IM3BI 3TOr0 MKHHepana u3 MecTopoxuenna Yuikare [ [9]. Mo xumuueckomy
COCTABY aHanM3Mpyemas HaMH npoba BnHMe Bcero COOTBETCTBYET MEHHAHTH-
Ty, MpUBEieHHOMY B KONOHKe 2. OfHAKO M OT HEro McciefyemMbld HAMH MeH-
HAHTHT OTNUYaeTcs Gonee BBICOKMM COOEPIKAHWEM 3aKHCH MapraHua — 41,12
npotuB 39,82%, npucyTcTBHeM OKHCH MarHusa 3,15% M MeHBILMM KOJIMYECT-
BoM Fe, 03 — 1,77 npotus 6,67%.

Kpucrannoxumuueckas ¢GopMyna NEHHAHTHTA, PACCUUTAHHAA MO [IAHHBIM
XMMHUYECKOro aHanu3a (1abn. 14, aH. 1), umeeT creyromuii BUA:

(Mn3 97Cdg 21 Mgg 63Zng 03) 3,81(Aly 97Feg 21)2,18 X
X {Aly 14Si3,81010) (OH)g 1,85H,0.

B T1a6n. 15 npHBemeHb! pe3ysibTaThi pacyera ABYX PEHTTeHOBCKHX aHATH3OB
MeHHAHTHTA W3 MECTOPOXAEHHA YIIKaThiH I, BHITIOTHEHHBIX W3 pasHBIX mpob
¥ B pa3HbIX JIAGOPATOPHAX M UMEIILMX XOPOLIYI0 CXOMMMOCTD KAK M0 3HAYEHHAM
MEKIUIOCKOCTHBIX PACCTOAHHH, TAK W MO WHTEHCHBHOCTH JIMHUH.

PomoXxpo3u T Mo CpaBHEHHIO C PYTHMH 1POKWIKOBBIMH MHHEPala MH
ABJIAETCA JIOBOJIBHO DPACTIPOCTPAHEHHBIM MHHEPATIOM Ha MECTOPOMIEHMAX Yii-
KatslHCKOH rpymimel. OH HaGniofaeTcs B OKMCHBIX MApPradieBbiX pyaax Mecto-
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TaGnuna 14
XHMHUYeCKHI cOCTAB NMeHHAHTHTA (mac. %)

KomnoHeHT 1 2 3
Si0, 2095 21,29 20,60
Al,O, 20,00 19,07 10,73
Fe,0, 1,77 6,67 12,02
FeO - - 2393
MnO 41,12 39.82 21,14
MgO .15 -

Ca0 0,52 -

Na, 0 0,03

K,0 0,03

H,O 11,30 12,11 11,48
PbO 012 -

Zn0 0,39 0,97 0,16
Cymma 99,38 9993 100,06

1,2 — MEHHAHTHT H3 MECTOPOXAeHUA YwkarsiH I3 | — npoadanuauposan 8 UM'EM AH
CCCP, 2 — no M.M.Kawnosoi; 3 — >kene3ucTeii MEHHAHTUT U3 MecCTOPOXKJeHHs Yiuka-
Toid Lno M.M.Karpnoso#n.

TaGnuua 15
PenTreHOrpamMma neHHaHTHTA

1 2

I da I do
= = 4 7,889
9 7,137 10 7,096
: 7 5,101
5 4,717 3 4,737
1 3,993
1 3,753
1 3,557 9 3,544
3 2,8526 3 2,850
8 2,7091 2 2,712
10 2,4408 8 2,436
2 2,310
S 2,033 6 2,033

2 .
1 1,739 1 1,765
4 1,685 7 1,685
6 1,579 8 1,581
s 1,539 2 1,542

1, 2 — NeHHAWTHWT U3 MecTOpoXneHuA Ymkareid 1: | — npoananuauposan 8 U'EM AH

CCCP, 2 — no M.M.Kawnoso#.
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poxkicHua Ywkarbid 111, rmagHeiv 06pa3oM B BHIE NMPOXMIKOB; HMCIOIIHX,
KaK [paBuIio, Hebosbime MowHOCTH 10 0,3—1 cM, peako 3—4 ¢M; uHoraa po-
JOXPO3UT BBUTOJIHAET HeBObIIME MYCTOTKH CPEIM OKHUCHBIX MapraHLUEBbIX PY/L.
10T MuHepal MO0 0BpaszyeT MOHOMMHEpAILHBIE arperatsl, IMB0 HaxomMTCA
B TeCHOM CpACTAHMK C CWIMKATAMM MAapraHua, NpeMMyUIecTBeHHO POAOHHTOM,
[PaH4ATOM, TIO0 OTHOIUEHWI0O K KOTOPbIM OH OOBIMHO siBlifeTcA 6oOjice Mo3gHAM
00OpasoBaHUEM.

[lo maHHBIM XWMHYeCKOTO aHIH3a Mpodbl, 0TOGPAHHON M3 OTHOCHTENIBHO
KPYITHOTO TMpPOXWIKA, poNoxXpo3nt copepxkut: Si0, - 3,65, TiO, — ai.,
Al,O; — 1,23, FeO — 0, 51, MnO — 5547, MgO — 1,15, CaO — 0,91, Na, 0 —
0,02, K,0 — 0,03, H,0 — 029, H,0" — 1,00, CO, — 3495, ZnO - 0,37,
CoO —0,04; cymma 99 ,62%.

Kak BupHO M3 JaHHBIX aHanK3a, B npobe npucyrersyer npumecs Si0, — 0,65
u Al, O3 — 1,23%, KoTOpble, Cy/A 110 IPOCMOTPEHHBIM NUTH(AM, MOTYT BBITh OT-
HEeCeHbl K CIECCAPTHHY M POLOHHTY, Ha [107110 KOTOPBIX MPUXOIMTCA COOTBETCT-
BeHHO 5,37 u 2,85%.

OcoBeHHOCTBIO MCCIIe/lyeMOTO POIOXPO3UTa ABJIAETCA NPHCYTCTBHE B HeM
uuHka (0,37% ZnO), KoTOpbEl BXOIMT U30MOPGHO B CTPYKTYPHYH peleTKy
3TOr0 MHHepasnd, YTO JigeT OCHOBAHWE OTHOCHTh Er0 K IM/IpPOTepMalbHbIM 06pa-
30BAHHAM. ;

Tonopokurt BuepBsie 6bU1 06HapyxeH Boummypoit S0 et Hazaj Ha
pyoHuke Topopoku. OGpasoBaHHe 3TOr0 MMHepana NepBOOTK PhIBATENb CBA3LI-
BaeT ¢ M3MeHeHMeM MHe3WTa MApOTepMalbHbIMM pactBopamu [38]. Opmako
Ha MapraHieBbIX MeCTOPOXICHHAX TOJOPOKHT HO0JITOe BpeMs He YCTAHABIMBA -
cA U3-3a ero peHTreHoMopéHOCcTM. U ToNbko B MOcieaHue nonTopa AecATUICTHA
C MOABJIEHUEM M ILIMPOKUM [IPHMEHEHHEM 3JIeK TPOHHOTO MMKpPOCKOTA B U3ye-
HHH MapraHUeBBIX Py CTalu OTHOCHTENBHO JIerko OOHapy»MBaTh ero Kak Mpo-
JIYKT CaMbIX PasMMHbIX MPOIIECCOB IMIIePreHHOTO BhIBETPHBAHUSA, CeMMEeHTa-
LMK Ha [IHE OKeaHOB M COBPEMeHHON BYJIKAHWYECKOH JeATenbHocTH [6].

Ha onucbiBaeMbIX MeCTOPOXKIEHHAX ITOT MHHEPAI MOJNIYYMI LIMPOKOE pac-
NpOCTPaHeHHE Ha IPO3HOHHOM Cpe3e MapraHUEBBIX PYJHBIX 3a1eXeH W Ha He-
DonbIUMX IMyOMHAX OT MOBEPXHOCTH, I/I¢ OH PasBUBAETCA IMaBHBIM 06pa3oM 1o
MapraHencofepXanMM KapboHaTHIM W KPEMHHCTO-KapOOHATHBIM TOPOJAM,
KOTOPBIE HEPEIKO NPEecnauBaoTCA ¢ OKHCHBIMH MapraHieBbIMH pyaanu. OTHo-
CHTENTBHO UMCThIe PA3HOCTH TOHOPOKMTA 06pasyroT HeGoNbIMe CKOTUIEHHSA B MyC-
TOTax U 110 TPELMHKAM.

TopopoxuT ABNAETCA OYeHb MATKMM K XpYNKHUM MunepanoM. OH nerko pac-
ChIMAETCA H MPEeBPALIALTCA B I1BITh [IaXKe PUJ1erKoM HaxcHMe Nanbuamu . Miunepan
MMeeT TeMHO-OYpbIii Wi OYpOBATO-YePHBIA UBET, KOPUYHEBYIO YEPTY WU KOPHY-
HEeBBIH MOPOLLOK, TIOJIYMeTAUTHYECKMH Oreck. JIerko pacTBOpPSAETCA B KOHIEHT-
PHMPOBAHHOM COJIAHOH KMCIOTE.

MuHepan WIOXo NOJMPYETCA W MPH NPHTroTOBNeHHH uuiMgoB Tpebyer o6a3a-
TeJIBHOH TpPOBapKu B KaHW(OIM IUIM NMPONMTKH BMXyumm Beumectsom. [ox
MMKPOCKOTIOM B OTPaXXEHHOM CBeTe XOPOLIO OTNO/AMPOBaHHBIE YYACTKH MOBEPX-
HOCTH UDIH(a WMEKT CBeTI0-cepblii o wIabo ronyboBaTeiM OTTEHKOM UBET H
HM3KO0e oTpaxkeHue. OnvcpIBaeMbli MMHepan B HallleM eiiyyae BefleT ce6a mojob-
HO H30TPONMHOMY MHHEpaTY, He MPOABJIAA HH [IB YO TPaXKeHHA, HH aHU30 TPOTTHH.

[Iuponio3uT HabniofaeTcs JIMLIL HA BO3BBINIEHHBIX yuacTKax QM3 1o-
BepXHOCTH, Ha ryBude no 5—7 M, peako 10 M. OnHako Ha ONKCLIBACMBIX MecC-
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TOPOK/IEHUAX OH 110/1b3yeTCA BOIIBLIMM PACTI POCTPAHEHHEM, YeM Ha JIPYTHU X Mec-
ro poxkaenuax lentpansnoro Kasaxcrana. Kax u3BecTHo, OH BOIHMKAET B OUCHB
crielnbuye CKHX YCIOBHAX, H, KaK ykasbiaeT B.B.lllepBuna [34], pactBopsi, n3
KOTOPBIX OH 00pa3ye1ca, [0J1%KHbI ObiTh 006A3aTEIIBHO WETOUHBIMY, DTOT MHHe-
pa1 HpHYpOuEH K NOPHCTLIM PYIAHBIM 0BPA30BAHMAM W JIOKATU3YETCA NPeHMY-
ILECTBEHHO B [1YCTOTAX M TPELIMHAX.

[THPOJI3KT JIETKO YCTAHABIIMBAETCHA B MOJIEBBIX YCIOBUAX MO XapaKTe pHOMY
[UIA HETO CTAJIbHO-CEPOMY UBETY, K PUCTALTHYECKOMY CTPOCHHIO H MeTalliMyec-
KOMY OJlecky.

[Tox MHKPOCKONOM B bIABIAETCS HEPABHOME PHAS 3ePHUCTOCTb ITOTO MUHE pa-
na. Hapaay ¢ TOHKO3epHUCTBIMK drperataMi HepefKo Mo TPemHHKaM i NyCToT-
KaM BO3HUKaKT Oonmee KpymHOKpucTa/uiMueckue arperarsl. JInsg kpucrainos
TAKHUX arperatoB XapakTepHbl KONbeBUIHAA HIH LiecToBaTaA GOpPMA, OHU Hepe-
KO NOKPBITBI NOMNEPeYHOH WITPHXOBKOMN . Pa3Mep KpucTaniiMuecKuX 3epeH uame-
pACTCA THICAYHBIMHU, peXe COTBIMH JIONIAMH MWITHMe Tpa.

B oTpaxkeHHOM cBeTe MHPONI3NT UMeeT DOJlee BBICOK VIO OTPAXKATE/IBHYI0 ClIO-
coBHOCTh, YeM BCe OKHCHbIe MMHEpATBI MapraHiia u skele3a, bojee KpynHosep-
HHUCTBIE PA3HOCTH ero XdapaKTepu3ylTCA 3aMeTHBIM [IBYOTPAXKEHHEM, CHIThHOH
aHU30TPONHEH B KEJITOBATHIX TOHAX W OTCYTCTBHEM BHYTPEHHHX pedhieKcOB.

KpunrtomMenaH M TOnnaHIMUT 30HbI OKUCIIEHHA MOXHO Habo-
[aTh KAK Ha 3PO3MOHHBIX CPe3axX pY/[HBIX Teil, TAK W Ha 3HauUMTeNnbHOM [TyOuHe,
[0 KOTOPOH HPOHHKATH THIIepreHHpIe TPOLeCChl.

9 mMuHepansl, 0Opa3’oBaBllMecH IO METaMOp(bH'JOBaHHblM OKHCHBIM Map-
raHIEBbIM pYHAaM, ODBMHO XapakTepH3yloTCH OONBIIOH IUIOTHOCTBIO, MMET
CMOJIMCTO-YePHBIH IBET, PAKOBHCTBIA HM37I0M M BBICOKYI0 TBEpaocTh; Ormeck
METAUDIHYE CKHil, YePTa W NMOPOLIOK YepHble. B MEHbILMX KOTHYecTBAX OHK 06pa-
3yI0T PBIXJIbIE MACChI, KOTOPbIE B O IMYME OT PBIXJIbIX MACC TOJOPOKHTA HMEIOT
YepHBIH 110 POLIOK M METAIMYECKHX BlecK.

[lon MHKPOCKONOM MHHEpPIhI MPe/ICTABIANT COOOH KpPUIITOK pUCTAIIHYEC-
KYI0 MacCy, KOTOpas, KaK M MepBHYHble MHHEPATbI ITOH TPYIIbI, MOK PbITa CETHIO
KOHTPAaKIMOHHBIX TPEIIMH, HO OWIMYAETCA OTCYTCTBHEM KOJTIOMOP(MHBIX TeKC-
Typ. 310, MO-BHAMMOMY, YKa3bIBaeT Ha TO, YTO OHW BO3HMKJIM IIPH peaKiMo HHOM
BO3[IEACTBUM aTMOC(HEPHBIX BOJL Ha MeTaMOP(H3IOBAHHBIE OKHCHBIC pymbl. ITH
M30CTPYKTYPHBIC MMHepaibl BGbUIH XPMHUECKH [IPOAHATTM3HPOBAHBI H TI0JTyUe b
cnenymoume pesynstatel: Si0, — 1,09, Al, O3 — 1,50, Fe,03 — 1,47, MnO --
6,27, MgO — 0,78, Na,0 — 0,65, K,0 — 427, H,0 — 0,40, H,0" — 2.08,
BaO — 1,23, Ca0 — 0,68, PbO — 0,27, ZnO — 0,15, MnO, ~ 79,17; cymma
100,00%.

B ananusupyemoit npobe npucyrcTByer B HeGonbinom konuuectBe SiO,
(1,09%), xoTopas, cyna mo HaGMIOOEHWAM TOJ, MHKPOCKONOM, MOXET GbITh
OTHeceHa K KBaply W MCKJIIo4eHa U3 pacuera. OcTaBumMecs 3/1eMEHTbI pACCUMTHI-
BAOTCA HA CTPYKTYpHYW HopMyny, KOTopaa MoxeT ObiTh NpeCTaBlieHa B Ciie-
JYIOIEM BUIIE:

(Ko,37Nag 08 Cag, 1 Pbg o 1Bag g6) 0,62 (Mg, 72Feo, 11 MBo,16ZN0,01) 1,0 X
X(Mn7 40Alp 19)7,78015,23 (OH) g 94-

B pe3yibTate nepecqera BHJIHO , YTO OCHOBHBIM MHHEPAIIOM ABJIAETCA KPHIITO-
MeiaH. B HeBONBIMX KOJIMYECTBAX MPHCY TCTBYIOT FOJUIAHAMT M KopoHamut. O6pa-
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IaeT TAKXKe BHMMaHHe JlocTatouHo Bbicokoe (1,50%) copepxanue Al,O;, uto
MOATBEPIXKAAeT MPHCYTCTBHE B Mpobe antomodopuTa.

I'e MmaTuT ABNAETCA INIABHBIM PYZIO0Dpa3yIOLMM MHHEPAIOM XKelle30py -
HBIX KOHUEHTpaluit Ha MectoposxieHnu Yikateid I11. On otmeuaerca abGeonror-
HO BO BceX pyOHBIX ropusoHtax. HauGosnee pacnpocrpaHeH B BepxHeii pymHO#H
Mavyke, rJe B aCCONHAIMM C KPEMHMCTBIM BellieCTBOM caraeT [1acTOBbIe Teqa re-
MATHTOBBIX pyl. B MeHbUMX KOIHMYecTBaX reMaTHT OTMeYaeTcs Ha MECTOpOXK/Ee-
Huy Yiukateit I, B ceBepo-3ana/iHoi yactd. B 10ro-BoCTOYHOM YaCTH 3TOTO MeCTO-
PO/IeHWA reMaTuT YCTAHAB/IMBAeTCA TaAKXe B AKOOCHTOBBIX pyAax, B KOTOPhIX
oH 6o ciaraer HeGoNbIME IO MOLIHOCTH MPOCOH, TG0 0bpasyer Heﬁon bllIMe
CKOIUIEHUSA 1 MeJIKHE NPOAGUIKH,

B miacToBRIX reMaTMTOBBIX Py[aX FeMaTHT HEPeaKO HAXOIMTCA B TOHKOM
CpacTaHMH C KBaplem WIH MMIMeHTMpyeT ero, obpasys siuMbl wid GeaHbie
KPeMHHCThIE TeMATHTOBbIE PY[bl. XapakTepHOH 0coBeHHOCTbI0 3TOr0 MUHEpAIa
Ha ONMCBLIBAEMBIX MECTOPOXICHHUAX MABINAETCA ero KpPHITOKPHCTAIMYHOCTS.
JIMwb B pelKMX CIyvyasx, Ha YUACcTKAX, CWIBHO NpopaboTaHKEIX THOPOTEPMAaib-
HBIMM BOJaMH, [POMCXOM/IA TEPeKPUCTALUIU3AIMA C BO3HUKHOBEHHEM KpYTI-
HBIX IUTACTMHYATBIX KPHCTA/VIOB, 00Opa3sylonmx MOHOMHHEpalbHbIe arperarsl,
H3BECTHBIE TTOJ] Ha3BaHMEM remMaTHToBOMH cimiofiku. MHOr/1a oH HaxoAMTCA B acco-
UMAUMH C MArHETHTOM, e TeMAaTHT UMeeT (JOPMY KPYNHBIX IUIACTHHOK H Le-
MEHTHPYETCA MArHeTHTOM; TPH 3TOM HepeKO MPOUCXOIUT 3HAUMTEN bHOE padhe-
JaHWe ITaCTHHOK .remMatTta. B mpouecce meramopdmama, HMeBIIEro MecTo Ha
OMHMCHIBAEMBIX MECTOPOXICHUAX, TeMAaTHT ML HA HeOONBUMX YYacTKax HoM-
BeprajicA W3MeHeHHAM C TIpeB paleHHeM ero B MarHeTHT. OcHOBHaA Macca rema-
TMTAa coXpaHunach 6e3 uameHeHus. OcoBenHo cnabo MeraMopdu30BaH reMaTHT
Ha MecTopoxeHMH Yumcats 1.

HeGe3biHTepecHO OTMETHTL HabioaeMoe B NOJIMPOBAHHBIX UIHdaX TOHuAiA-
Hlee nepecnaMBaHue MPOCIIOEB reMaTHTa M MarHeTHTa. MOIIHOCTD 3THX CIIOHKOB
M3MepseTcA JIecATHIMMA U NMePBbIMY eAMHAIAMH MAMMeTpa. Ham npepcragnaer-
s, YTO TAKOTO pOJia MEepecianBaHue ABIACTCA HE CJIEICTBMEM H3MEHEHHA QU3H-
KO-XHMMYECKHX YCJIIOBHH IIPH OTIOXeHHH, 3 Pe3ylbTaToM [0 C/I0OHHOTO BHepe-
HHA METaMOP(HUECKMX pPACTBOPOB B KPEMHHCTbIE MNOPOMIbI, 3aKITIYAIOLIHeE
B cebe TOHUAHIIME NPOCION reMaTHTa.

B 30He oxucieHMs B pe3yinbTate MpopabOTKM TMIEPreHHBIMH [POLECCAMM
MAarHeTHTOBBIX 00Opa3oBaHuH B HeBOJBILMX KOJIMYECTBAX BO3HHKITH HOBOOGOpa30-
BaHMA MapTHTa. ITO Ha3BaHUe, IO-BUIMMOMY, MOXKHO YNIOTpeGHTL B HalleM cry-
Yyae YQIOBHO, TaK KaK B [EHCTBHTENILHOCTH IMPOH3OLUIH He TOJIBKO OKHCIIEHHE
JKEJE3d, HO M MNMEePEeKPHCTATIM3AINA BEIECTBA C MEPEXOJIOM ero B HOBbIE KPHC-
TannuyecKkHe hOPMBEL.

b apu T BOKHCHBIX MAapraHieBnIX H JKele30-MapraHueBbIX pyJax Mecro-
posaeHHH YIIKAaTBIHCKOW TPYNIbI MPHCYTCTBYeT B HeGONBIIMX KOMHYECTBAX M
HAXOIMTCA B BHJE METKHX MPOXWIKOB ¥ HeBGonbimx ckonnexuii. B 1o e Bpe-
MA B CyTb(MHIHBIX PYJAaX 3THX MECTOPOX/IeHHH 3TOT MHHEpal ABJIAETCHA OCHOB-
HeiM. Heperiko B TecHO# accoumMalmyu ¢ HIM HaXOIATCA TATEHUT, chaneput, Xarb-
KOIHPHT, MAPUT W Apyrue cynbsbunsr. Yaule Gaput BcrpeyaeTcad B MOHOMMHE-
PalBHBIX KPYINHOKPHCTA/UIMYECKHX arperatax M B aCCOUMALMH € KalbLUMTOM.
Kax npasuno, Gaput sBnsAerca Gosee No3IHHM MUHEPATOM KaK B MapraHueBhbIX
pyfax, TaK M B HaIOXeHHOW CyNbhHIHOH MWHEpPATH3alMM, H BO3HUKHOBEHUE
GapuTa MOXET OBITh CBA3AHO C NPOABJIIEHHEM TH/IPO T€ PMar bHOM JIEATENTbHOCTH.
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YUepHB H KalbluT HabNWIAETCA B BUJIE MOCIOMHBIX NPOXKUIKOB,
MOILLHOCTh KOTOPBIX 0ObIuHO He Gonee 1—1,5 cm. OH, Kak [paBHIIO, KpPYMTHO-
KPUCTA/IMYECKHH, YePHBIH, CO CTeKI/IAHHBIM OJICCKOM, pasMep 3epeH HepemKo
pmoctvraer S—7 mMm B nonepeynnke. [Ipo6Ga n3 npoxaika 6bU1a XHMHYECKH 1PO-
aHATM3WPOBAHA U OBUIO YCTAHOBIIEHO, YTO OHA COHCPIKUT:

3102 = 6,5], A}2 03 —‘0,24, Fe203 — 0,32, MnO — 1 1,78.
MgO — 2,00, CaO — 25,11, Na,0 —0,10,K,0 — 0,48, H,0 - 0,10,
H,0* — 0,94, MnO, — 31,80, SrO + BaO — 0,26, ZnO — 0,06, CO, — 20,62;

cymma 100 32%. [To maHHBIM XHMHYECKOTO aHA/IH3A, ITOT NPOXKWIOK ABISAETCA
CMEChI0 KaJIbIIMTA H OKHMC/IOB MAapraHla, 0JTHAKO KAKWMH MHHE pallaMH Mpe/IcTaB-
JieHbl OKHC/Tbl MapraHua noka He fiCHO, M, ClIe[IOBATENTbHO, 3TH JAHHbBIE HE MOTYT
ObITh MEPeCUYMTAHBL Ha CTPYKTYpHYI0 hopMmyny. Tem He MeHee creyeT OTMETHTh
[HOCTATOYHO BBICOKHE copepxanns mapradua — 11,78% MnO u 31,80% MnO,,
KOTOpbIe MUTMEHTH PYIOT Ka/IbLMT, OK palliBas ero B YepHbIH LBET.

YepHeiil KanblMT 0GHapyeH B KepHe BypoBO# cKBauHbI Ha r1y6uHe 140 m
I, "yOd N0 COOTHOLIEHHI0 C BMEIUAIIIUMH PY/[IAMH, 3TOT MUHepan SABIAETCA
npojykroM Meramopdusma. Ou oBpazopancs HIM3IKO-0AHOBPEMEHHO ¢ HpayHu-
TOM M TayCMaHMTOM, C/IArdiolMMH KalblMT-GpayHMTOBYI0 M KalbUMT-TaycMma-
HHTOBYIO accouuanuu. Ha mepBruHylo mpupo/y BO3HMKHOBEHHS YepPHOTO Kajlb-
uMTa yKaspiBan panee takxke [lapx [36], koTopoMy ypmanock mpocienuTs nepe-
XOJl YepHOTO KaJblMTa, C OJTHOH CTOPOHEI, B Denble W3BECTHAKH, C [APYTOH —
MOYTH B YMCTBIE OCAJI0YHbIE MApTaHLeBble OKHCIbI HA MECTO POXIEHHH XalUuCKO,
Mexkcuka.

0O METAMOP®H3ME MAPTAHLIEBBIX, KEJTE30-MAPIAHIIEBbIX
H EJIE3HbIX PY]

Bce u3BecTHble 1eBOHCKHE H Oonee peBHHE MapraHleBbIe U jKe/le30-MapraH-
uesbie Mectopoxaerua Coserckoro Comwsa (IlentpansHbiii Kazaxcran, KxHbrit
Ypan u paions JlansHero Bocroka) B xope cBoero ¢opMHpOBaHHA IIpeTe pliejin
T€ WITH HHBIe H3MEHEHM, CBA3aHHbIE ¢ MeTaMOopdu3amMom, bonee MO3AHEH ruapO-
TePManbHOH [IEATENIBHOCTRIO H MPOLECCAMM BHIBETPHBAHHA. ITH M3MEHEHHA JTyU-
111e BCEro MpocieXHBAIOTCA HA MapraHUEeBbIX U JKel1e30-MapraHueBbIX MECTOPOXK-
JeHHAX ATacyiCcKOTO pYyIOHOTO paiioHa B mpejenax YiukaTelHCKOH, »Kaiipemc-
Koi, Kapaxanbsckoil rpynn mecroposxaeruii. OHaKO ¥ 3[ech Ha pasHbIX 0ObeK-
TaX TW U3MEHEHHUsA NPOABUIHCh IBHO He OMHAKOBO, YTO MOKeT BbiTh 06BsACHE-
HO, KaK HaMm Mpe/iCTaAB/IACTCA, PA3JIMYHBIM COCTABOM [ePBUYHBIX PY/IHBIX HAKOM-
JICHWH ¥ BMEIUAoMX NOPOoJl, a TAKKe PamIHUHBIMKM TeK TOHHYe CKHMH BO3[ICHCT-
BHAMH W MHTEHCHBHOCTBIO TE€X WJIM [PYTHX MPOIECCOB, yYaCTBOBABUMX B (op-
MHPOBaHHH MeCTOPOXKIEHHI.

BeonencrBMe yka3aHHBIX NPUUMH pasiMuHBIMH OKA3a/1aCh COXPAHHOCTE MHHe-
PIBHOTO COCTAaBa, TEKCTYPhl W CTPYKTYPhI MEPBUYHBIX PYIHBIX HAKOIUIEHHH.
O nepBMYHOM cocrtaBe Pyl MeTaMOpGH30BAHHBIX MeCTOpPOXKIEHHH OBBIMHO Cy-
OAT MO KOCBEHHBIM MPU3HAKAM M IJ1aBHbIM 06pa3’om M0 PEIHKTOBBIM TEKCTY-
paM, 0coDEHHO KOJUIOMOP(HBIM, KOTOpbIE ABIAIOTCA XapaKTepHbIMH IA THI-
POOKHEIOB Mapranua. MectoposkaeHna YUIKATBIHCKON TPyl ABAAITCA OKa
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CAMHCTBEHHBIMH Ha TeppuTopuu Coserckoro Colo3a, rjge cOXpaHHIMCh HE TOJIb-
KO TeKCTYpbl H CTPyKTYpbl, IPHCYIIHE NEPBHYHbIM HAKOIUIEHHAM, HO M CaMH
9TH HaKOMJICHUA B MX NEePBO3OAHHOM cocToAHuu . [IpuunHON coXpaHeHH s OTHENb-
HBIX YY4CTKOB M HEINOJIHOIO W3MCHEHHA PYIHBIX KOHIIEHTpa].[Hﬁ ITpH nocdienyw-
KX Npoueccax, HMEBLIMX pel‘HOHaJ]belFl XapakTep, B YacTHOCTH, TAKHX, KdK
MeTamMopdH3M, N0 HalieMy MHEHHIO, ABHIIOCH GIOKOBOE CTpPOeHHEe PYAHBIX MO-
JieH, Tlie OpH TeKTOHHYECKUX Npe0oOpa3oBaHMAX HEKOTOphIe OIIOKH He HCIBITHI-
BAJIH CHJIBHBIX MHHAMHUCCKHX J].aBchHH]‘:I, KOTOpbIE MOIITH (513 NPHBECTH K H3ME-
HEHUAM MHHEPANbHOI'O COCTABA.

ITpoBenenHbIe HeCTEOBAHMA MHHEPATBHOTO COCTABA MapareHe THYECKHX acco-
UMAUKHA Py H HX BO3PACTHBIX COOTHOLIEHHH TIO3BOJIAIOT YCTAHOBH T HEKOTOPYIO
NOIe/I0BATENIBHOCTD B MMHEepa1000pa30BaHUU H B GOPMUPOBAHMH MeCTOPOXKIIE-
HUH B LIe/IOM.

O6pa3oBaHHe MeCTOPOK/IEHHH HAYANOCh C NMPOLecca CeIMMEHTAIMH PYIHOrO
BELleCTBA B MOPCKOM BOA0EMe, TJIaBHBIM OﬁpaBOM B BH/I€ THIPOOKHCHBIX Map-
TaHUEBBIX COCIMHEHHH, KOTOpbIe B XO/e MareHe3a GbUIM YaCTMYHO Nepepacipe-
feneHbl. ITH MpeoOpa3oBaHHA CONPOBOXIAINCH NepeKpHCTAILIM3AlMed H 06e3-
BoxuBanueM. [Ipu sToMm Gbum 06pasoBanbl Ge3BOAHBIE OKMEIBI MAPTaHia — MH-
Hepasbl CO CTPYKTYPO#i THINa roinanauTa. OHH, CyAs 00 COXPAaHUBLIMMCH PEITHK -
TaM KOITTOMOP(®HBIX TeKCTyp, NMPOLUIX TeJIeBYI0 CTA/IMI0 B XO[e /MareHe3a u
NMTMQUKAIMK PYIHBIX 0cankoB. McaiejoBaHA MON MUK POCKOIIOM B OTPaXeH-
HOM CBeTe MpH CKPELLECHHBIX HHKONAX MOKAa3bIBAOT, YTO ATperaThbl lepBHYHBIX
PYAHBIX HAKOIUTEHHI HMel0T TOHKOHTO/IbYaTo e 10 BOJIOKHHCTOIO CTPOEHHE,

[lepexona K npoueccaMm mMetaMopdu3Ma, Heo OXOIMMO OTMETHTb, YTO B PS JIH
€CTh B L[empanbuom Kazaxcrane MapraHueBbIE H XKelle30-MapraHieBbleé MECTO-
POXKIeHUs, Tie MMell GBI MECTO TOJIBKO OJMH BuJ MeTaMopdusma. Her come-
HWA, YTO JaHHBIH PafOH TpeTeprie] He MeHee ABYX BH/IOB MeTamopdm3ma: pe-
THOHATBHBIH U KOHTAK TOB bIH.

Pervonansiomy MmeTamopbu3My MOLBEPI/IMCH MOPOIbI, HAKOMUBLUHECA HA
[ipeBHEM Ka/leIOHCKOM yH/JaMeHTe, CII0KeHHbIe IIPEHMYILIECTBEHHO MOPCKUMH
OCaIOYHBIMH H B MEHBILEH CTenmeH! TepPPUTeHHO-0 CaI0YHbIMH W BYIIKAHOI€HHO-
0CaJJOYHBIMH OTIIOKEHHUAMM [I€BOHA H HHXXHETO KHpﬁOHﬂ, KOTOpbIe OpeTeprenn
repUMHCKYI0 CKJIa¥aTocTh. B pe3ynbrate OTMeYEHHBIE 110 poabl ObulH cobpaHbl
B cknagku. Ilpu 310M HeOBXOIMMO OTMETHTH CelM(PUKY CKIa[yaTOCTH B 3TOM
paiioHe, 3aKJIIOYAWNIYIOCA B CONPOBOXIEHHH ee GIOKOBBIMH NOIBUKKAMH,
IIaBHBIM 00pa3oM B BepTHKanbHOM HanpaBnenun. K cxnapxam 11 nopapka u
6bun MpHypoueHsl MecTopoxkaennsa Yirkarein 111 u Yiurkarem I, pamy Kotopbix
TAaK)Ke TpeTepned BO3CHCTBHE 3TOH CKIIA[MaTOCTH, KOTOPAA CONPOBOXKIANACH
MeTaMOpdU3MOM M AK THBHOH THPOTEPMATIbHOM JIeATENIBHOCTBIO.

Kpome 1oro, Ha HEKOTOPBIX MECTO POXACHHAX ATacyHCKOIro pyIHOIO paHOHa,
B yacTHocTH Ha Kapaxanbckux, 6bUTH BBIABIIEHBI NOC/IEIEBOHCKHE MarMaTHyec-
KHe Tena, MHTPYIMPpOBaBIIMe pyaHsle Toimuu. Ha KoHrakTe ¢ 3THMHM TeJlaMu H
63 HUX B TEK TOHUYECKH HApPYLICHHBIX Y4aCTKaX BO3HMKIIH KOHTAKTOBO-MeTa-
comamiueckue 3oHsl. Ha mectoposxaenuax Yukareis 11 u Yuxarem I venocpen-
CTBEHHOTO KOHTaKTa PyOHbIX Tell ¢ MHTPY3MBHBIMH MOPOJAMM He BBIABIIEHO,
OJTHAKO MMEKTCA 30HbI IPOO/IeHH A, B KOTOPBIX PYJibl OKa3a/IHCh B 3HAYH TEJIbHOM
CTelleHH MpopaboTaHbl MeTaMOPMHUYECKUMH M TMIPOTEPMa/IbHBIMU PAcTBOpPaMH
c oﬁpaaoaam{eM OKHCJIOB H CHITHKATOB MapraHila. Paarpammnb 3TH BU]1bI META-
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MOpC])HZiMEl, npouelme Ha MeCTOpPOXIeHHAX, BeChbMa ¥ Bechma 3aTPYIHH -
TEJIBHO.

[Tpoueccsr Meramopdu3ma MPOTEKATIH B TAKMX (DM3HKO-XHMHMYECKHX YCIIO-
BUAX, MPY KOTOPLIX IIUI0 BOCCTAHOBJIEHME YacTHYHO MapraHiia ¥ HeCKOIbKO
B MEHbLUIEH CTerneHy sene3a. C MOBLILLIEHHEM [JaBjIeHHA U TEMIEpaTyp, KOTOPbIe
BO3HMKAIH M0]1 BO3JIEHCTBUEM AMHAMHYECKUX YCHIIMH, U3MEHH/IMCh TEPMO/IHHA-
MHYECKHEC YCIOBHA, YTO MOBJIEKJIO 334 coboi CYUIECTBEHHOC W3MCHCHHE MMHE-
P&IBHOIO COCTaBa pyd U BMEIAKWIUHX [0 POI. npOHCXOD]UlEI [epeK pUCTAJIIN 3a~-
A pyOHOTO BellecrBd Ha MecTe C OGPHSOBE!HHEM ﬁpﬂy}[[dTOBhIX, rayCMaHMTO-
BbIX, AKOOCMTOBBIX W B MEHBIIMX KO/HYECTBAX, MaTHETHTORRIX pya. B otaens-
HbIX CTyYafix BO3HMK&IH HOBOODOpasoBaHuA Apyroro poma. PopmMupoBaHHe HX
CBA33HO ¢ MeTaMOP(HUYeCKHMH PacTBOpPaMH, KOTO pbie IepeHOCHIH pyJIHbIE Jle-
MeHTbI Ha HEKOTOpbIE paccrosfiHuA. [Ipn 6GrmaronpuATHbIX (H3HKO-XMMHYECKUX
YCUIOBHAX TOUICHUE TMEPEeXOIUIIM B TBEp[AOe COCTOAHHME, HEepelKO BBIIONHAA
TEKTOHWYECKHE TPEILHHBI H OTAEITbHBIE MMYCTO ThI. .

Obpasopanue OpayHMTOBBIX H TayCMaHHTOBBIX PYI TPONUIO I/aBHbIM 06pa-
30M N0 MEePBUYHBIM KPHIITOMEIaHOBbIM HaKOIDIeHHAM. JloKa3aTenbcTBOM 3TOTO
ABJIAKTCA XOPOIUO COXPAHMBIUMECA PEIHKTHI HeOOJNBIIMX YYaCTKOB arperartos
KpuIToMenaHa B GpayhuroBeix pypax (tabm. III, 6), Hanmuume ncepomMopdo3
OpayHMUTA MO MrONBYATEIM 0OPa30BaHMAM MEPBHYHBIX MHHE PalIOB I'PYTINBI K PHII-
tomenaHa (1ab. [V, 2) M penHKTBl METAKO/UIOHIHBIX TEKCTYp B OpayHMTOBBIX
pynax (tabn. IV, 6). He MeHee onpelieNleHHO yKa3bIBAl0T HA BO3HHKHOBEHUE Me-
Tamopduveckux 06pas’oBaHuil 110 TEPBHYHBIM HAKOIUIEHUAM TAK)Ke PeITMKThI
KOmIoMOpGhHEIX TeKCTyp, Habmwomaemsie B raycmanure (Tabm.IV,8). 3pecs
OTYETIIMBO BHOHO, YTO rayCMaHWTOBBIC arperatbl 05113,113101' prﬂHOﬁ KPpHCTaI-
muuHocThio. IIpr aToM HaGnmiomaeTca nepeceyeHre 30HOK KOJUTOMOPGHBIX BbIe-
TIeHH#A KPHCTANTMKAMH TayCMaHHTa, YTO OJHO3HAYHO MOITBepXIaeT IIpHHalIexK-
HOCTBh 3THX TEKCTYPHBIX KOHTYpoB K Oonee paHHWM 0Opa3oBaHHAM, KOTODbIE
npu Meramopduame GbUTH IIOTHOCTBIO TIePEK PHCTA/IN30BAHBI.

TaMm rpoe raycMaHMT BO3HMKAT NYTeM HeTNOCPeNCTBEHHOTO 3aMelleHHsA Opay-
HUTA, BHICBOGOIMBIIMHCA KPeMHMH HepelKO 00pa3oBbIBal KBapll B BUIE peak-
LUMOHHON KaiiMbl BOKpPYr arperatoB OpayHura. C 3THMM NMpoLeccaMH, MO-BHIM-
MOMY, MOKHO CBA3aTh CINOPaIHYeCKH pacceAHHbIe HeGONIbIIEe CKOIUIEHHA KBap-
11a, KOTOpBIe 10 Mepe NepeMelleHHA peaKIIMOHHOH 30HBI OCTaBAJIUCh B arperarax
raycmMaHuTa. B 10 e BpeMs 4acTh K peMHHMS MOIJIA IEPEHOCHThCA Ha HEKOTOpoOe
paccrofAHHe M MpH OIaronpHATHBIX YCIOBHAX BCTYNAaTh B XHMHYECKOE B3aHMO-
JeficTBHE C [IBYXBIECHTHBIM MapraHiieM ¢ 00pa3oBaHHEM CHIIMKATOB MapraHla
B (hOpMe MENTKHX MPOXKUINKOB M CKOIUIeHHH . Pejke raycMaHuT HAXOIMTCA B BUJIe
HeBOIBIIMX CKOIUTEHMH WM paspO3HEHHBIX 3epeH, 00pasywiux cBoeobpasHyio
LenoyKy 10 TpeuMHKaM cpeiu arperatoB 6paynura. U torma mis ero 3epeH xa-
paKTepHbl M30MeTpPHYHAA WM cnado yyiHHeHHas (opMa, a HEKOTOphIE 3epHa
UMeHT IBOHHHKOBOE CTPOEHHE.

[log MHMKpoCKONOM OTMeuaeTCs JNI0OONMBITHOE ABJICHHE, 3aKIII0YAKOIIeecH
B TOM, YTO Ha KOHTAKTE arperaToB raycMaHuTa ¢ OpayHHTOM, I[le B TeX W/IH
MHBIX KOJIMYecTBaxX 0OpasyeTcs peaKUMOHHBIH KBapll, Hepeako Habilionaercs u
30HKa KapboHara. KapGoHaT Haxo/MTcA B TeCHOM CpacTaHu¥ C rayCMaHuTOM
¥ MOITHOCTBIO OTCYTCTBYeT B arperatax OpaynuTa. [IpHpoaa BO3HHKHOBEHHA Kap-
foHaTa OcTaeTcA He sicHOW. Becbma BepoATHO, yro KapboHar ABnAercA Donee
MO3MHAM W pPasBUBAJICA HA TpaHULe ABYX MHHEpPAIIOB, Ky/J1a NOCTYIaJIH MeTaMOp-
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e CKHe WM THAPOTepMaribHbIe PACTBOPBI, IIPH 3TOM [POHCXOMIIO 3aMellieHHe
TOJIBKO arperatoB raycManurta. MHor/ia B arperatax rayCMaH1Ta OTYETIMBO NpPO-
CIeKMBACTCA DPENMKTOBAA CNAfHOCT B [BYX HANMpaBIEHMAX nof yriom 68°,
MpUCYIaa KapboHATy, YTO TIO3BOJIAET CYIMTh O TOM, YTO YacTh raycMaHuTa 00
pas’oBLIBANIACH TAKXKE MyTeM MeTaCOMAaTHYeCKOTO 3amellenus kapBoHaTta, 1o
BCeH BEPOATHOCTH KalbiuTa. B Apymx ciyyasx rayCMaHWT BO3ZHMKI MpH Tep-
MomeTamMopdu3Me KapboHara MapraHua, B yGIOBHAX KOTOpPOTO, MO -BHAUMOMY,
TNIPOMCXO/MNA [MCCONMAIMA KapBoHata M okucienue yactu Mn? o Mn** | npu-
Beflme K 06pa30BaHMI0 rayCcMaHH Ta.

Ilop MHMKpPOCKONOM B HeKOTOPBIM LUMdax GpayHMTOBBIX Py yCTaHAaBIIK-
BAeTCA TAK)Ke TayCMaHMT OKOJIO CHIIMKATHBIX M KapBOHATHBIX MApraHUeBbIX
npoxunkoB. [IpH 3TOM Ha KOHTAKTE C CHITMKATHBIMU NPOXMIIKAMH OH HAXOOMT-
¢ B KPYNMHOKDHCTAUIHYECKHX arperarax, a B coce/icTBe ¢ kapboHarTHbIMM —
B MeJIKO3epHUCTBIX arperatax. Cyas Mo MUHEp&IbHOMY COCTABY IPOMHIIKOB,
ofpa3oBaHWe HX, PABHO KAK H TayCMaHHTOBBIX YUaCTKOB, MOXeT GbITh 00y CIOB-
JIEHO PAa3HOBPeMEHHBIMH M Pa3HBIMH MO XHMHYECKOMY COCTABY THIPOTEPMATb-
HBIMH PacTBO PaMH.

ITpouecchl MeTaMopdH3Ma NpOTeKaH [JOBOJIBHO [UIMTE/IBHOE BpeMs, 4TO yc-
TAHABIIMBAETCH N0 B3aHMOO THOLIEHHAM META COMATHYCCKHUX NPONAIKORB B pyaax
H BMemApmMX uX nopofax. Tak, B rayCMaHMTOBBIX py[ax HaboganoTcs 1mpo-
HTKH KAThUMTA, Pa3Hble M0 BO3PAcTy: OMIHM NPOXWIKH 06GpasoBanuch 10 nepe-
KPHCTAJUTH 3alMH [I€PBUYHBIX PYAHBIX HAKOIUIEHUH W BO3HWKHOBEHHSA rayCcMaHu-
Ta, ApyrHe — No3nHee noAsneHui ero. OTMeyaeTcA TAKXKE, YTO HHOT/IA e PB bIMH
oﬁpaaonhnsanm:b KaTbUUTOBBIE MPOXKUIIKH, d MO3/IHEE — NPOXUIIKH CHIIMKATOB
Maprasua.

B mMeraMop}H30BaHHBIX PyIAX MeCTOPOXAEHHH YUIKATHHCKOH TPYMIIBI ILIK-
POKO Pa3BHThI 3epKajla CKOJIbXEeHHA, KOTOpble NMOABWIKChH B Pe3yJbTaTe MOCT-
PYIHBIX TeKTOHWYECKHX MOMBMXKeK. FlIIMBI M pexe réeMaTHIOBbIe pydbl ObUDINM
pa3buthl Ha oTaeNbHBIE HeGonbiMe GIIOKM, B TO BpeMA KaK IIpOCIION MapraHie-
BBIX OKHCHBIX PY/1 OK23&THCh Pa3THH30BAHBI U PACTAIEHBI.

H3yyas B3aWMOOTHOLUEHHA MMHepalbHBIX ACCOUMALMH, 06pas0BaHHBIX MPO-
1ecCaMH MeTaMOpPGH3Ma, MOXKHO HAMETHTD ONpe/ie/leHHY0 Mo cIefoBaTeNbHOCTh
B ux obpasoBanun. Ha panueii cragmu mMetamopdusma Geul o6pasopan GpayHuT.
OH xapakTepH3yeTcd MEJIKOH 3¢ pHUCTOCTbIO, H30METPHYHBIMH (hOpMaMH 3epeH
WIM KPUCTAIJIOB M 3HAYMTENIBHBIM COJIepKaHMeM KpeMHHA. bpayHuT 370H cra-
MM aCCOLMMPYeET IN1aBHbIM 06pa3om ¢ KapBOHATHBIMH MHHe paiaMH.

Ilo3pHee, npu NMOBBIIIEHUH TeMIEPATYPhI M 1dBJIEHUA MOABNAETCA rayCMaHHUT.
INo-sugumomMy, Goslee BBICOKHE TeMIIEPATYPhl YBelTHUWIM AKTHBHOCTb METAMOP-
¢duvecknx pacTBOpoB. B pesynsrate raycMaHMT BO3HHKAET MpPH 3aMEMICHHH HE
ToNbKO OpayHHTa, HO W MapraHelconepxamux xapbonaroe. Kpome toro, ator
MMHepal uYacro oOpasyeT NOCIOiHble M CEKYIHe TIPOXHIKH MO0 MOHOMMHE-
panbHbIe IO COCTaBY, JIMOO B acconmaimy ¢ KapOOHATAMM M CHITMKATaMN MapraH-
1a. 3TOT ITAN XapaKTepU3YeTCs BOSHUKHOBEHHEM Oe3KpeMHHCTOro OKHcila Map-
raHla KpYNHOKPHCTAINIMYECKHX arperatoB rayCMaHMTa, a BhICBOGOIMBIMiCA
KpeMHUii, B3auMoeicTBYS ¢ Mn?* | nepexomur B TBepiyio daly B BHIE CHIIH-
KaToB MapraHia: Haubomnee nmMpoKoe pa3BHTHE OHM NOJIYYMNU B GpayHuT-rayc-
MaHMTOBBIX H TayCMaHMTOBLIX pyfax (ra6n. IV, ).

B sene30pyaHBIX HAKOIUIEHUAX TPONECCH] MeTaMophH3Ma GbUTH NPOABIIEHE
3HaunTenbHO cnabee. C HHMM cBA3bIBaeTcA 0Opa3oBaHHe B reMaTHTOBBIX PyHax
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HeBOJIBILMX CKOIUTEHHH MarHetdTa. Ilpn npocMotpe nonmupoBaHHBIX 1UTHGOB
Mol MMKPOCKOMNOM [OBOIBHO peflKo HabIo[alTca YYacTKM ¢ HAuYaIbHOM cTa-
OMeH 3aMeleHHs FeMaTHTa MarHetMToM, Y10 MMeeT MECTo INaBHbIM o6pasom
OKOJNO CeKYIHX TPCIHHOK, BIOJIB KOTOPBIX IO obe CTOPOHbI BO3HHKAIIH
HOBOOGpa30BaHMA MArHeTHTa, YXOALIME OT TPELIMHKH 10 IUI0CKOCTAM Hawloe-
HHA Ha HeGorblliMe paccTosHUA, 06Gpasys cBoeoGpasHble CKOIUIEHHA ¢ 3y6Le0o-
pPa3HBIMH KOHTYpamu. Meramopduueckuii MarHeTHT HepedKO aCcCOUMHpYeT
C XJIOPHTOM, CTH/IBITHOMENIaHOM M KBapleM. MHorna ycraHasiusaetca B LUIM-
dax Takke HayalbHasA CTa/Ms 3aMellleHMA MAarHeTMTOM arperaroB kapBoHata,
cofepxamiero xene3o (Tatn. IV, 0). 3HauwMTebHO Yaie HablloAa0TCA YUaCTKH
€ 3aMelleHHeM MapraHel- M JKejle30colepXkalmx KapboHa1oB AKOBGCHTOM.
B npyrux cnydasx oH oBpa3syercs peaKUMOHHO Ha TpaHULie [eMATHTA H OKHMCHBIX
MapraHelcoiep/KalHx KapboHaTHbIX 06pasoBaHui .

B AnimMax MHOrZa MpOXOIMIlA MepeKpH CTaliIM3aliA KpeMHUCTOTO BeliecTBa
¢ 0Dpa30BaHWEM OTHOCHTEIbHO YMCTBIX KPUCTAJUIOB KBapua M OTIOHOM ejle3a
3a Mpefenbl 3THX KPHCTAZIOB B TBepayw a3y, NpH 3T0M B Mexk3epHOBBIX
NpocTpaHcTBaX 06Opa30BhIBANMCh MeJIKHE YeIYHYAThIE arperaThl reMaTuTa.

ITo3gHee Ha craguu perpeccuBHOro MetaMopdusMa o GpayHHMTOBBIM Py/aam
B He3HaUMTeJbHOM KOJIMYeCTBE pa3BHBAaeTCA BOJHBIN OKHCell MapraHia — MaHra-
HUT. OH 06pa30BbIBA/ICA KAK NPH 3aMeIIeHHH arperatos GpayHuTa, Tak U MyTeMm
OTIOXKEHHA ero B TPEHMHKAX PAacTMXeHHA M3 MeTaMOpdHYeCKHX pacTBOPOB
(rabn. IV, e).

ITpouecchl rUAPOTEPMATBHON [EATE/TBHOCTH B MapraHueBbIX M XKelle30-Map-
raHlleBbIX PYAHBIX 3a7exax MpoLUIM 3HaMATENIbHO o1adee. OHM NMpOABWIKCH
rnaBHeIM 06pazoM B 06pa30BaHUM [POXKWIKOB MO MenKum tpemmikam. K ruj-
pOTepMaTIbHBIM MPOXMIKAM Mbl OTHOCHM 00pa30BaHKA, cOMepiKalllke B MOBbI-
IIEHHBIX KOJIHYeCTBaX OJMH M3 TaKuX 3neMeHToB, Kak F, Cl, B u taxxe Pb u Zn,
KOTOpble BO BMEILAWMINX 3TH NPOXWIKH pPyNax OTCYICTBYIOT MM HaxOOATCA
B KJIAPKOBEIX KoJMyecTBax. K ruapotepMaibHBIM MPOXWIKAM M3 OKHCHBIX
MOXHO OTHECTH NPOCIOHHbBIE MPOKHIKY KOPOHAIUTA, HEKOTOPBIE Pa3HOBHIHOC-
TM rayCMaHuTa W AKOBCHTA, U3 CHITMKATOR MapraHua — GpuenuT, TpaHaT H 1p.,
M3 KapbOHATOB — LMHKCOEpsKallHe pOA0XPO3MTOBbIE MPOKUITKH.

THapOTEpMATbHAA [IEATENIBHOCTh TPOLIA /I0CTATOYHO aKTHBHO B BOCTOUHBIX
Boprax antuxnuHany Il mopanka, K KOTOPEIM MPHYPOYEHB! ¥ IIKATHIH II1 u
Yuikaresi 1. B pesynbrate rufiporepMasibHO# AeATETbHOCTH BO3HHKIIA HHTEHCHB -
Hag cynbhuaHAA MUHEpanH3aluua. 3Ta MHHEpaIU3auMA Gpula NpOABIIEHa Ha OIK-
ChIBAEMBIX MECTOPOXKICHUAX JIOKATBHO, OJJHAKO OPY/JAEHEHHIO IOABEPrca H0CTd-
TOYHO OONBILOW MHTEPBaJI, 3HAUMTENIBHO [1PEBBILUAIOLIMHA 0 JIMANla30HY KPAacHO-
IBETHYIO TONMULY, 3aK/II0YaioNly0 B ceBe jKejle3HbIe ¥ MapraHileBbie py/HbIe Tend,
HO JIOKATH3YI0TCH Cy/IbQHIIHbIE PY/bl MaBHbIM 06PasoM B cepbIX OpraHoreHHo-
e TPHTOBBIX H3BECTHAKAX.

Ilpu oOpaszoBaHuM CylbgHOHBIX pyd B KPACHbIX PUGOreHHBIX W3BECTHAKAX
HaGiTiofaeTcss W3MeHeHHe OKPACKH ITUX M3BECTHAKOB [10 CBETIO-CEPOH M [Iaie
nojiiHoro oGecupeynBaHHA; 0COGEeHHO ACHO BhIPaXKeHO obeclLBEUUBAHWE B IIPH-
KOHTAKTOBBIX 30HAX C T&IEHHTOBbIMH [POKUIIKAMH .
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O I'EHE3HWCE PY]l MECTOPOXKIEHHH
YHIKATBIHCKOW TPYTITbI

C nepBbIX JIeT PadBeKH FeHEe3MC XKele30-MapraHIeBhIX PYAHbIX HAKOILTEHHH
pUBIieKall BHUMaHWe KaK Hccrle[oBaTesied, TAK M pa3sBeIUMKOB M Dbl npejame-
TOM OJKECTOYCHHBIX CIOPOB. 3a CpaBHUTEIIBHO KOpOTKHi (15 sieT) oTpe3ok Bpe-
MEHH, KOI/la BENach pa3’Be/iKa ITHX MeCTOPOXIeHHH, GbUI0O BBICKA3aHO 110 MeHb-
el Mepe NATh TOYEK 3PeHH A Ha NpUpoly 06pa3oBaHKA ITMX MECTOPOXKACHHH .

Ha panHem 3Tane pa3Be[lKH *esle30-MapraHUeBbIX MecTo poxaeHni LleHTpans-
Horo KasaxcraHa reonoru, NpoBO/MBILUMHE WHICHCUBHOE M3YYeHHE TeX MJIM HHbIX
reonornueckux o6bvexToB 31010 pailona — WU.I'.Hukonaer [16], M.I1.Pycaxos u
K.W.Catmaes [22], H.I' Kaccun [8], H.C.Canos u n1p., kacasch reHe3uca xese3o-
M4praHLeBbIX Py, YKa3bIBaJIW HA THPO Te pMaTlbHOE MPOH CXOKAEHHE ITHX PY/I.

Becbma uHTEpecHas M COBepILUEHHO HeoObIYHAA 1A TOTO BPEeMEHH TOYKa 3pe-
HHA Ha TeHEe3MC JKeJle30-MapratieBoro Mecropoxierus lllouHrac, koTopoe ABJA-
ercA NPOTOTHIOM BCEX JKEIe30-MapraHueBbIX MeCTOpOXOeHHH ATacyickoro
pynHoro paiiona, Opuia Beickasana H.A lltpeitcons [32]. Cornacho H.A Ilrpeii-
Cy, HCTOYHHKOM MeTAJUIOB ABHMIIMCh [MJIPOTepMallbHbIe PACTBOPBI, 3 O TIIOKEHHE
LUI0 B MOPCKOM BOJIOEMe 0CajlouHbiM nyTeM. TakuM 06pasom, 310T aBTOP OT-
HOCHJI M3YYeHHOE UM MeCTOpPOJKIeHHE K BYIKAHOTeHHO-OCaJouHOMy THIly. ITa
TOUKa 3pEeHHA He cpa3ly ObUla BOCIIPUHSATA Te0I0raMH, 3aHHMaB LM MU CA HCCTIe 10~
BaHMAMH )KeNle30-MapraHlUeBhIX MecTopoxieHui B paiioHax IlentpaibHoro Ka-
3aXCTaHa.

HeckoJibko no3pgHee, HO 3af0ITO [0 OTKPBITHA IPOMBIUDIEHHBIX CYIbhHI-
HBIX CBHHIIOBO-UMHKOBO-GAPHTOBBIX Py[ B 3TOM paiioHe, GbIIM BbICKa3aHbI HO-
BBIE MpeacTaBIIeHHA 06 0CaZoOYHOM reHesnce aTacyHCKHX MecTopoxaeHui. OcHo-
BaHUEM /1A pa3paboTKH 3TMX Npe[CcTaBIIeHHI MOCHYXWIH [JaHHbIe, MO y4YeHHbIe
IpH pa3BellKe JeJle30-MapraHIeBbIX MeCTOpOXIEHWH , MPHYPOUeHHBIX K MOpC-
KHM KpeMHHCTO-KapbOHATHEIM TOPOJAM MO3[HErO IeBOHA, KOTOpBIE BE/IHCh
0coBeHHO MHTEHCHBHO B CBA3M ¢ HayarioM Benukoit OtevecTBeHHOH BOIHBI, BbI3-
BaBlleH oOcTpeiinylo HeoOXxoauMocTe B obecrledyeHHH MapraHUEBBIMM pyIaMM
MeTJIJTyPrHYeCKUX 3aBOIoB Yparna u 3anajgHod CBupH, KOTOpBbIe Mepelnm Ha
BBINYeK BOGHHOHW TeXHHKH. B pasBelouHbix paboTax akTHBHOE YYacTHe ITPHHH-
manu u3BectHble reojioru TtorpmammHero IIKTY — WM. Jwraes, C.M.Yaiikus,
I'.C.Mommxu, B.M.KasyH. B BoeHHble ro/ibl UeHTPaIbHOKA3aXCTAHCKHE MapraH-
LieBbIE ¥ JKelle30-MapraHUeBble MECTOPOXKIIEHU A MOCeTHII U JIeTAITbHO 03HAKOMMII-
ca ¢ Hivu A.I'.BarextuH. Bce ynoMsaHyThie reonory O THeWIH dTaCyHCKHE MeCTO-
POXN/IEHHSA K KJIaCCHYeCKHM 0CaJI0UHbIM, TIO3[Hee MeTaMOp(u30BaHHbIM. McTou-
HHKOM METAJUIOB 3TH MCUIe/IOBATelIH CUATAITH JIpeBHMil KOHTHHEHT. A 06pasoBa-
HUe BBIABJIEHHOR K TOMY BPeMeHM Cyilb(HIHOH MHHEpPATM3alHK HAa MEeCTOpPOX-
nenuax bec-TwoBe n Kapaxan cBA3bIBAIOCH 3THMM I'e0JIOTAMM € THAPO TepMalb-
HOH JIeATEJIBHOCTBIO.

Kpome 1010, HeKOTOpBIMH TreonioTaMH ObUIM BBICKA33aHbI M [pyTHE THIOTE3bI
o npoucxoxaenud Mn u Fe-Mn pyn atacyiickux mecropoxkienuit. OHaKO OHM
He MOJK perUIfINCh GaKTHYECKMM MaTepranom u 6eutH ocTaBneHsl. Takum obpa-
30M, [BE THIOTE3bl — OCaAOYHAA H THAPOTEPMATBHAA OKA3IHCh GoTiee HKUB yuM-
MH M TIOTYYHIIH TIpaBO Ha cyluiectBoBanne. MMu u pykoBojctBOBanuch Gornee
[ecATKA JIeT Te0JIOrHH NPH NIPOBEIeHHH B 3TOM PerHOHEe MOMCKOB H paszpenky. Of-
HaKo NpH BoJlee 1eTa BHOM M3YUEHHHU ITHX KO MIUTEK CHBIX MECTOPOXJICHHH K Ha-
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vany 50-x roioB GbUIM NONYyYeHbl HOBbIE [JaHHbIE, KOTOPbIe MO3BOIUIN PAJLY Teo-
noroe E.A.Coxonopoit [26, 27], I''A.OcrpoBckoii [18], II.I'.CanoxamkoBy
[23], U.I1.HoBoxarckomy [17] u /ip. BO3pOAMTH rMNOTE3Y O BYIKAHOTEHHO-OCa-
AOYHOM I'EHE3MCE M MO-HOBOMY MOJIOHTH K 0ObscHeHHI0 X 0OpasoBanua. OpHa-
Ko Gornee MONMHOe 0GOCHOBAHME JTA TMIIOTE3a MOJIYYHITA TONBKO I10C/IE OTKPHITHA
pAIa XeJe30-MapraHleBbIX ¥ CBHHLOBO-UMHKOBO-GAPHTOBBIX MECTOpPOXKIAeHHH
B 3anajiHoil yactH [KaMSIBMUHCKOM MyITb/IBI, [le BO BMELIAMOLMX N0poaax Gbuim
BCTpeyeHbl B OLLYTHMBIX KOJTHYECTBAX BYJIKAHOTEHHBIE, TPeH MYLLIECTBEHHO Jd-
¢dy3uBHbIe 00pazoBaHuA. ITOT GAaKT W TOCTYXMII [JOKA3aTe/IbCTBOM MPABO ThI
ITOH TMNOTE3BI.

Haubonee nmonHo oBocHoran a1y touxy 3perus I'.H.lep6a [33]. Cornacho
ITOMY aBTOPY, B BEPXHEIeBOHCKOM MOPCKOM GacceiiHe IPOUCXOMII0 HAKOIUIE-
HHE BYIKaHOTE€HHO-OCAJIOUHBIX MOPo/. B uX coctaB BXOmMIM H3BECTHAKH, AONO-
MHUTBI, aPTHLUTHTHI, TyDbl, TyhdH T, KOTOPbIE PO PHIBAIIMCH CHIIAMH M JaiKa-
MU maﬁaa-auneamoaoro H TpaXufauurTJiMnapurtoBoro cocrasa. Ilo mHeHuwo
B.B.Kanuuuua, GOblIasA 4acTh MarMaTH4ecKHX 0Opa3oBaHMH, OTHOCHMBIX paHee
K CHJUIaM M JaiKaM, B [1ed CTBUTENIbHOCTH ABIANTCA 3pdy3uBHbIMH 06pasosa-
miavu. .H.llep6a, npex pacio 3HAIOIMIA CBHHUOBO-IMHKOBbIE MECTOPOXK/IEHHA
Antas, Kxnoro Kasaxcrana,  geTajibHO M3yuMBILMH reonoruio LleHTpansHoro
Ka3zaxcTaHa, NpoCTPaHCTBEHHOE pa3MellleHHe MeCTOPOXKIAEHHH, HCTOMHHKH OpY-
[ieHEeH!s ¥ BpeMsA BO3HHWKHOBEHMSA XKeJ1€30-MapraHLIeBbIX M CBUHIIOBO-IIHHKOBBIX
pyA, npuitel K 3axiiloueHuio, yto pyast LenrpaisHoro KasaxcraHa npemcras-
nawT coboit 0cobbIA THMN, 1A KOTOPOIO MMEHHO OH U IIPeIOXUI Ha3BaHHE, N0-
JlyudBlilee 3aTeM MPaBO Ha CyllecTBOBaHHe —artacyickui v [logmectopoxne-
HuAMH aracyiickoro tina [.H.lllepba npemiaraetT noHMMarTe NMH3LI U 1UIACTOOG-
pasHble CKOIUICHHA ¥ele30-MapraHleBblX U CBHHLUOBO-UMHKOBBIX Py/l B Hepe-
CIaHBAKIIMXCA APIrUIUIHTO-K PeMHHCTO-M3BECTKOBBIX NMAUKaX, Y4aCTO ¢ HATIOWEeH-
HbIM THOPOTEPMAaNIbHO-MeTacOMaTHYecKHM Zn-Pb GapHTOBHIM OpymeHeHHeM.

MM Karwnosa [9] npoBena Gonblime MAHEpaIo rTHYeCKHE HCWIEI0BAHUA Map-
TaHIEBBIX, K JKEJIE3HbIX PY/, [IETAIbHO M3YUH/Id JIMTONIOTHIO BMELLAIOLKX TOPOJL
HA MECTOPOXKIEHHAX, PACHOJIOWEeHHBIX B 3aNajHON yacTH ATacyHCKOro paHoHa,
B TOM YHCIIE MECTOPOXIeHHH YIIKAThIHCKOTO PYAHOTO MOJiA. 10 N03BOIWIO eH
BBIICTTHTE Py/iHble (alMH, XapakTepH3yHIHe OCHOBHBIE MHHEpPaloro-reoXumH-
ueckHe 0coBeHHOCTH 06pa3’oBaHNA KeMe3HbIX  MAPraHieBbIX Pyl H 06ocHoBaTh
paHee BBICKA3aHHYI0 TOUKY 3PEHH A O CHHTEHE THYHOM C BMELUalo UMM [0 POIaMH
XapakTepe 06pa30BaHUA TUIACTOBBIX 3a/ledXell Py >Kene3a M mMapraHua u o6 ux
CBA3H C MOJIBOJIHON TMAPOTEPMATBHON AesTelbHOCThI0. Ce/lM MEHTAlHOHHBIE Py
Hble HAKOMJIEHHA B XoIe HOPMHPOBAHHA MECTOPOKIEHHH MO3/IHee IpeTe pliesy
MeTaMOphHye CKHe H3IMEHEHHA .

CynphuaHyl0 MMHEpUIM3AlMI0, MABIIYI0 MNPOMBINUIEHHbIE KOHUEHTPAUUH
cynbhUIOB cBMHIA M upHKa, M.M.Kaonosa cBA3bpBaeT co BTOPBIM IMAPOTEp-
MaJIBHO-METaCOMATHYE CKHM 3TanoM. MCTOMHHKOM pyIHBIX KOMIOHEHTOB 060MX
ITANOB CJIYKWITH I71yOHHHBIE MarMaTHUYeCKHe OYarH.

B Hacrosuee pemsa E.W.Bysmakos ¢ coaBropamu [5] cunraior, uto dopmn-
POBaHHE MeCTOPOXIeHHH NIPOUCXOIMIIO B TPH JTana.

1. CeguMMeHTHbIH, B KOTOPOM O[HOBPEMEHHO C TeppHIeHHO-KapOGOHaTHBIM
0Ca[IKOHAKOMIIEHHEM B N PUBpPesKHO-MEIKOBOIHBIX YCIOBHAX ()aMEHCKOTO MOpA
o6pasoBanuck py/bl JKelle3a i MapraHia u, BO3MOXHO, MPOH30111a cliabas cBHH-
LOBas MHHEPATH3ALUA.
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2. TuppoTepMaTbHO-METACOMATHYECKHH, B Pe3ynbTaTe KOTOPOTO BO3HHKIIH
MOJIMMETAJI/THYeCKHEe PYIbl M TMPOH30IUIa HEeKOTOpas popaboTka nepBHYHBIX
Py JKene3a ¥ MapraHua.

3. I'uneprensii. B xope BhIBETpHBaHMA OHOBPEMEHHO C BbILUEIAYHBAHHEM
kapOOHAaTOB NpOTEKalH TpPOLEcChl CKHCIeHHA M NpeobpasoBanus OGpayHHT-
rayCMaHUTOBBIX DY B MHPONIO3HT-TICHIOMEIaHOBBIE, @ TAJICHUTOBBIX — B IIM-
poMOphUT-LIepy CCHTOBbIE.

B.l. Jiu, HM. Mutpsera u WU.B. [lokpoBckas [12] mecropoxmenusa Yiuka-
TBIHCKO#M IpYIIbI TAKKE OTHOCAT K NMOJMIeHHBIM 06pa30BaHuAM, c(pOPpMHUpPOBAB-
LMMCA B TpH 3Tana. Bo3HUKHOBeHHE Kere30-MapraHieBbiX HAKOIUIEHHH 1 4acTH
cynbdUIOB UMHKA W CBHHIA OHU CBA3BIBAKT C BYIKAHOTeHHO-0CAJI0UHbIMH NIPO-
HeCcCaMH. OCHDBHai{ e 4acTb UMHKOBO-CBHHUOBBIX DY, IO HX IIPEICTABJICHUAM,
CBOMM TNpOMCXOXIeHWeM o0fA3aHa THUApOTepMATbHBIM Mpoueccam. Ilpu stom
3TH aBTOphI BBICKA3LIBAWOT MHEHHE, YTO Y4CTh METACOMATHYECKHMX H XWIbHBIX
pya 6buta copmMHpOBaHa 3a cYeT mepepaboTky pyn MepBoro atana. OHu yKasbl-
BAIOT TAK)Ke, YTO OpYy/IeHeHHe Ha BCeX 3Talax WMerno eHHbIA HCTOYHHK. B mosnb-
3y 3TOTO MOCTYJIaTa OHH MPHBOJIAT.

1. IlpocTpaHcTBeHHOE COBMeENIEHHE PA3HOBPEMEHHBIX PYIHBIX 0Opa3oBaHMH,
MPUYMHOMN Yero ABIAETCA COXpaHeHHe eUHbIX MyTeH [ABMOKEHWA TUIpOTepMarlb-
HBIX PACTBOPOB B TeueHWe BCEro NepHoaa pynoobpa3oBaHus.

2, JlaHHbIe H30TOMHOTO aHAK3a cBUHUA [28].

3. CosnageHue KOHGOKYCOB 30HAIBHOCTH, YCTAaHOBJICHHOE [UIA JKeJe30-
MapraHieBbIX ¥ CBUHLOBO-UMHKOBBIX pya [21].

ABTOpBI YKa3bIBAKT Ha HECKOJIBKO MCTOYHHKOB Cepbl: 1y BHHHBIH, MODPCKOH
H DaKTepUaTbHbIH.

Heckonbko  MCTOUMHMKOB CEpbI: I'JIyOWHHbIE, MOPCKHE Cynbdathl H Dakre-
pHanbHbIE.

I ABTOPBI TAKXXe OTMEYAIoT, YTO COBOKYIIHOCTD I'€ONNOrMYeCKHX , MHHEpaJio-
FHYECKHX M IreOXMMHYECKHX [aHHbIX CBMHACTEIBCTBYET O MAJIMTEIIBHOM M [10CTa-
TOYHO CIIOXHOM IepHo/e GopMHupoBaHHA MecTopoxaeHui . OH Hayanca ocagko-
HaKoOIUIeHHeM BepxHedaMeHCKHMX OTJIONEHMH W 3aBepliMiIca CKIIaIyaTocThbio,
CBA3aHHOH C TePUHHCKHM OPOreHe30M. 3arem HACTYIHI NMEePHOJ MHTEHCHBHOIO
BBIBETPHBAHHUA , NPMBeJLMH K 00pa30BaHHI0 MOIIHOH 30HbI OKUCIIEHHS .

HC. Ckpumuedko nposen KiaccUbUKAIMI0 CTPAaTHHOPMHBIX CBHHIIOBO-
LMHKOBBLIX MeCTOPOX/IeHH Ha JIMTONoro-damuaasHon ocHose. OcagouHbie pyno-
HOCHBIe Cpelbl MM pas/iesieHbl HA [IATh Pa3sHOBMIHOCTEH: 1) rimHMcTas, 2) rim-
HHCTO-KapboHarHasa, 3) kapboHatHas cnoWcras, 4) xapboHaTHas CTPYKTYp
pacTBOpeHuA U 5) KapboHaTHas pudoras. MecTopokIeHns YIIKaTbIHCKOR rpy1-
bl MO 3TOH KIacCH(pMKALMK OTHeceHb! K kapOoHatHO# pHdoBoii. OHM accony-
MPYIOT C [IByMA OCHOBHBIMH NHTOTHINAMH PHQOTeHHBIX KapOOHATHBIX TONLI —
NMOPHCTBIMH CTPOMATOJIMTOBb:MH NMOCTPOMKAMH C JIEHTOUHBIMH TellaMH BHYTDH
H oxonopudossiMu Gpexunamu. H.C. Ckpumuenko, nogobHo pagy uccienosa-
TeneH, OINUChIBAEMbIE CTPaTUMOPQHBIE MECTOPOXK/ICHHA YIIKATBIHCKOR I'PYTIIbI
PacCMaTpHBAaeT KakK MNOJHIeHHbIe, COYHTAUINE THIPOTEPMAJIbHO-OCaOYHbIE H
JIHMIr eHeTHYEeCKHEe MHHepalbHbIe oﬁpa:ioaamm. Om{axo ocnegHue OH cuMTan
pereHepalMOHHbBIMH 06pa3oBaHMAMM. M CTOYHHK JKene30-MapradueBbIX H CBHHIO-
BO-DapUTOBBIX PyI NOAKOPOBLIA [24] .

Ipyryto Touky 3penus sbickasan BM. I[lonos [19], kotopsii paccmatpusan
TEeHETHYECKYI0 CBA3b CTPAaTHHOPMHBIX MECTOPOX/IEHHH ¢ ocafkoobpazoBaHHeM
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(pIMIIOMAHBIX TONIL. ITHM ABTOPOM 0coDoe BHHMaHWE yIeNASTCA MPEHMYyILLecT-
BEHHON TIPUYpOYEHHOCTH Haubonee BOratoro opymeHeHHA K IAUKaM 4acToro M
TOHKOTrO MepecianBaHKsA Pa3MYHBIX 10 COCTABY MOPOJ, 06pa3yioiux rerepo-
TeHHBIH THI Pa3spe3oB, YTO ABJIAEICH, IO €r0 MHEHHI0, BaKHOI 0Buieil 3akoHo-
MEpHOCTBI0, BbITeKaole# U3 (GIUIIOMIHOH NPHPOILl PYLOBMELUAOIMX OPOL
W CHHI€HeTHYHOTO OpY[EHEHUsi. A TUIpOTepMalibHO-METACOMATHYECKAs CTa/lus
pynoobpa3opanusa, Beigensiemas Gonpumm uucioMm uceneposarteneit, B.U. To-
MOBBIM PacCMaTpHBAaeTCA KaK MO3[HAA TeHeTHUeCKas CTaJuA PYAOOTIOXKEHHA,
npeacrapnAioman coboi pasHOBPEMEHHBIH NMPOOYKT NEpeoTNIONKEeHHA W nepe-
pacrpeieNeHdss BCE TOTO € CHHI@HETHYHOTO PYIHOrO BELIECTBA IUIACTOBBIX
cTpaTHQHUUPOBAHHBIX 3wiexel. Cedyer noouepkHyTs, 4T0 B GOPMUPOBAHUH
cTpaTH(OPMHBIX MECTOPOXKIEHHIT ITOT aBTOp NpHupaer Gosiplloe 3HaueHue Moct-
CeMMEHTAMOHHBIM MPOIECCaM: MEeTAMOP(H3MY, TEKTOTeHe3y H KOHTaKTOBO-
My BOSﬂBﬁCI’B}ﬂO HHTPY3UBOB, 4 TaKXe l’lOSIlHBﬁLLHth 9K30Tr eHHBIM Ipoleccam,
CBA3aHHBIM C IMPKYNALHMEH MOA3eMHBIX BO/I H KapcToobpaszoBanuem.

® B. Uyxpos [30] npH M3yueHHH BONpoOCa O PONM BajIO3HMIX PACTROPOB B
pynoobpa3oBaHuH , TPOBEJI CEPHIO HCCIIEMOBAHMA H30TONOB CEpbl H3 CYNb(QHIOB
CBHHIA, UMHKA M )Kele3a MecTopoxieHuit Jailipemcko#t rpynnei, KOTOpHIe
[aTH 3HauMTeBHbIA pa3bpoc 534S ¢ npeobnagaHHueM MONOKHTEeIbHBIX 3HAYEHMH .
Cepa GapHra mo M30TONMHOMY COCTaBY OKasanach GIHM3KOH K Cepe MOPCKOro
cynsara. Kpome toro, Geui nmposefieHs! OnpeeneHus H30TONOB Cephl ITHPH-
Ta ¥ GapHTa M3 XeJe30-MaPraHleBbIX MECTOPOXNIEHHH TOTO JKe PaioHa W BbISB-
neHa ee GHOTeHHas MPHpPoOAa. ITOT AaBTOP NMPUXOMT K BBIBOMY ,4T0 0BpazoBaHHe
)Ee30-MapraHleBbIX U CBHHLOBO-UMHKOBO-DapHTOBBIX pyA 0OyCHOBIIEHO BbI-
HOCOM HarpeTbIMH BOJAMH PYJHBIX 3JIEMEHTOB W3 Mopof (GyHJaMeHTa, H OTHO-
CHT HX K TEpMaTbHO-0CaIOYHBIM MECTOPOXKIECHUAM .

BM. CmupHOB [25], paccmarpusas daktop BpemeHH B oGpas’oBaHHH CTpa-
TH(OPMHBIX PYAHBIX MECTOPOXIEHNH , yKa3bIBAET, YTO MHOTHE MECTOPOXK/IEHHA
(OpMHPOBAIHCh B TEUEHHE BeChbMa H BECbMa MPOJIOIDKHTENBHOTO BPEMEHH,
HecATKOB U Aaxke COTeH MWIUIHOHOB er. [Ipu atom mpoueccel — pyaoobpa3so-
BaHHA HAYMHAIMCH C CHHI€HETHYHOTO OCAX/IEHHs PYIHOTO BEIIECTBA , CMEHABLLE-
rocfl Ha Mo3gHeM 3Tarne HaKOIUIeHHeM MU eHeTHYECKHX THAPOTePMAIbHBIX PY/.
Ilo mMHeHui0 3TOrO aBTOpa, OCODEHHOCTAMH CTPATH(OPMHBIX MECTOPOXKIEHHH
0OBMHO ABNAWICA NOJMXPOHHOCTh W TIOJIMTEHHOCTh B MX OOpasopaunu. Pa3bu-
paf COOTHOIIeHHEe NMPOQHIHPYIOLIAX 3JIEMEHTOB B CTPaTH(HOPMHBIX MECTOPOXK-
HeHUAX , OH 0Dpaiaer BHUMaHHE HA TO, YTO W3MEHEeHHe COOTHOIEHHI npodun-
PYIOUMX 3JIEMEHTOB BO BPEMEHH /s Pa3sHBIX MECTOPOX/IEHHH pa3snuyHO, HO
obumit Habop 3nemeHToB yctoiuus. CrpatudopmHoe pymoobpasopaHue, Kak
NPaBWIIO ,He HapyLIaeTcA NOABJIEHHEM UyX/IBIX UM METaIOB.

Pyner mectopoxmennit Y UIkaTeIHCKO#H TPYIIbI, PABHO KAaK H MECTOPOX/IEHNH
JKalipemMcKkO# Tpynnel ¥ HEKOTOPHIX IOPYTHX MECTOPOXIECHHH ATacyHCKOro
PYAHOTO paiOHa, CIPaBeNjIMBO OTHOCAT K MOJIMIEHHBIM M NOJIHXPOHHBIM 06pa-
30BaHUAM. Bce OHM ABNAKTCA KOMIUIEKCHBIMH, H (OPMUPOBAHHE HX MPOUCXO-
QMO [Of BO3[IEHCTBHEM pa3HbIX NpoieccoB. CBOMM MOABIEHHEM 3TH MECTO-
poxieHus o0A3aHBI TIaBHBIM 06pa3oM [BYM TIpoleccaM — BYJIKAHOTEHHO-
0CaIOYHOMY , ¢ KOTOPBIM CBA3BIBAETCA 00pa3oBaHue NpeuMy1ecTBEHHO XKene30-
MapraHleBbIX Py, H THIPOTEpMaIbHOMY . ['HApOTEepManbHbIH TIPOLECC ABMIICH
NPHYMHOH BO3HMKHOBEHMA CBHHUOBBIX, CBHHIOBO-IMHKOBO-GapHTOBBIX M
MeIHO-CBHHIIOBO-GAPHUTOBBIX PYd Ha  MECTOPOXKICHHAX Kak YIUKATBIHCKON
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TPYmmbl, TaK H Ha JPYIHX MECTOPOXKIEHMAX ATacyiicKOro pymHOTro
paiioHa.

Kpome Toro, Ha psige MecTopoxaeHHi YIIKaThIHCKOMH M, ocobenHo , Kaipem-
CKOH Tpynm OCHOBHOMY pyA000pa3’oBaHHI0, C KOTOPBIM CBA3aHBI TJIaBHBIE
KOHIEHTPALMH MPOMBILDTEHHBIX JKeJIe3HBIX M MapraHUeBbIX Y/, Ipe/lliecTBOBa-
no cnaboe cynsduaHoe opydeHeHWe, OTHOCHMMOE PAIOM ABIOPOBR K MNEPBOi
(cenumenTHoit) craguu. OHo HaBmofaercs B YriIMCTO-TIIMHMCTO-KPEMHMCTO-
M3BECTKOBBIX I0PO/IaX U NPOABIIEHO B PUTMHUYHOM 4epelOBaHHM IUPHTCOIepKa-
IIHX KPEeMHHCTBIX TMPOCIIOEB ¢ KapOOHAaTHBIMM M B MeHBIIEH CTelleHH rajeH!T-
cofiepaKallluMHy KapGOHATHBIMHU TIPOCIIOAMH .

O6pazoBaHue 3TMX BechbMa cB0OeoOpa3HBIX PYIHBIX HAKOIUIEHHH TaKKe
SAIBIIAITIOCH [JOBOJIBHO CJIOXKHBIM, H B uX (OPMHPOBAHHM Y4acTBOBAIIM, MO BCEH
BEPOATHAICTH, pasHbie NpoLecchl. B HacToAwIee BpeMs Ha OCHOBAaHHM C/IENIaHHBIX
HaMH HabIo[IeHHH He MpefiCTaBJIACTCA BO3MOXKHBIM YTBEPs KAaTh HX OMHOBPEMEH-
HOE MPOUCXOHIEHHE .

Cynbuapr xenesa, cyld [0 NONOKEHHI0 MX B pa3pe3e, MOXHO pacCMaTpH-
BaTh B KAaYeCTBE CHHTEHETHYHBIX OOpa30BaHMH C BMEINAIIHMH MOPOLAMH,
Hx HakolyieHHe NPOMCXOAMI0 B WIOBBIX 3aCTOHWHBIX CEPOBOAOPOAHBIX BOMAX
¢ BO3MOXHBIM yvacTHem BaxTtepwii. Uro xacaercs cynpdHIOB MMHKA W CBUHIA,
KOTOpble PUTMHYHO TIEpPec/IauBalOTCA, @ HHOT/1a ¥ HAXOAATCA B TEX JKe MPOCToAxX,
4TO M CynbGHUIbI Kene3a B YTJIMCTO-TJIMHHCTO-KPEMHHUCTO-KapGOHATHBIX NMOPO-
[ax, 3aJIeraliiMx B BepXHeH yacTH HWXHero (ameHa, TO Moka [aHHbIE, yKa-
3plBatoIMe Ha Mx obpazopaHue, nporuBopeurBbl. C OfHOH CTOpPOHBI, CTpOras
[PHYPOYEHHOCTh CYNbHIOB LIMHKA M CBMHUA K ONpe/eNneHHLIM CTpaTHrpadgu-
YeCKHM TFOPH30HTaM, LIMPOKOE MX PACHpOCTpaHeHHe 10 IUIOIAIH W COOTHOILe-
HHE C MMPHUTOM, @ TAaKXe OTCYICTBHe DapHTa B aCCOLMAIMH C ITHMM MHHepasa-
MH — BCE 3TO MO3BOJIAET OTHECTH WX K CHHreHeTHuHbIM 06pa3oBaHuAM, C ApY-
roil — BO3HUKHOBEHHE CyTb(DHIOB IIHHKA U CBUHLIA JIOTHYHee ODObACHATL BHETIpe-
HHEM WM MNPOCAYMBAHHEM THIPOTEPMAIbHBIX PACTBOPOB, HECYLIMX UHHK H
CBHHEI, BO3BMOXHO M cepy, B KapDOHATHBIE MPOCIIONW 3THX PHTMHTIOB, B KOTO-
PBIX M TIpOM3OLIIA pasrpy3ka ¢ obpaloBaHuem Cynb(HOOB HHHKA W CBMHLA.
TpyaHo NMOHATHL, MOUeMY CyJb(H/IbI XKene3a, IMHKA W CBHHIIA MPOCTPAHCTBEHHO
pasfenenbl. OcobeHHO HENOHATHBI COOTHOLICHUS 3THUX CYIb(HIOB, MOCKOIBKY
LUMHK M CBHHEI UMeloT GONbliee CPOICTRO € CEpOit, ueM skene30. CreloBaTensHo
OHH [IOJDKHBI paHblile nepedTd B TBepdylo a3y . 3mecs xe Habmonaercsa Gomee
paHHee BbInazeHHe CynbGuIon xeneda. OIHO3HAYHBIX PE3yIIBTATOR NMOKA He
JlaeT HH M3yuyeHHe H3OTONOB CBHHIA, HM M3yueHHe M30TONOB cepbl. K ToMy e,
HabmogaemMas nepeMexaeMoCTb CyNb(UIOB XKenme3a ¥ cynbGUIOB HMHKA U CBUH-
na mMoxer ObiTh OObsACHEHA NHILL IMyNbCAalHeH PYIHBIX PacTBOPOB, KOTOphIE
MocTaBNANM GBI TO )Kelle30, TO MHMHK M CBHHEIl, 4TO TakXe TPyAHo cebe mpes-
craBure. Takum o6pasoM, MOKa TOYHOTO [IOKA3aTeNIbCTBA CHHIEHETHYHOCTH
CysNibMIOBR CBMHLA M IMHKA C BMEILAWIMMH MOPOJAMH B 3TOM TOPH30HTE
Her. U MBI Ha cerofHA He MMeeM JOCTATOUHO [AHHBIX, TIO3BOJNAIIMX HCKITIO-
YHTh NpPEeJCTABIICHUSA , COTJIACHO KOTOPBIM Cy/bhHIHAA MHHEpANu3auuA ABWIACH
MPOAYKTOM HCKIKUHTEIBHO THAPOTEPMAIBHON [eATeIbHOCTH , MPOABHBILIEHCA
BO BTOPOH 3Tan — pyAaooDOpasoBaHUA. A YTJIMCTO-TIIMHMCTO-KpPEMEHNUCTO-Kallb-
UMTOBBIH TOpH30HT, Gyayun oGoraiieH OpPraHWYECKMM MaTEpHATIOM, ABWICA
KaKk Obl NMOBYILIKOH LMHKA H CBHHIIA, KOTOpbIE NOCTaBJIAIHCh BOCXOAALUIMMH
THApOTEPMalIeHBIMHM pacTBOpamM B Gonee mosgxee Bpema. Bee 310 nobymuno
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HAac CUNTATh NHPUTU3HPOBaHHbIE PHTMHTBI JOPYAHBIMH 00 pa30BaHUAMM , BO3HHK-
IIHMH B ClieHHIeCKHX DUIHKO-XUMHYECKHX YCITOBHAX .

C mepBbiM 3TanoM pyAoo6pas’soBaHUA CBA3AHO BO3HUKHOBEHHME TIIABHBIX
THIIOB OKHCHBIX XEJe3HbIX M MapraHseBbiX HaxomneHuii. [Ipu stom nepexon
PYAHBIX KOMIIOHEHTOE B TBEpPAYIO (l)213y OCYIUECTBNAJICA OOHOBPEMEHHO HITH
CHHI'€HETHYHO C HAKOIUICHHEM OCA1KOB, INOCITYXHBLUIMX BMEUIAIOIIMMH NTOPOIa-
MH And fdaHHbiX pya. CBOMM NoABIIeHHEM 3TOT 3tan pydoobpasoBaHusa obasan
Ba[I03HBIM pacTBOpaM. B pesynbrate BO3HMKIIM KPYIHbIE KOHIEHTPALUH Xee-
33 M MApraHIa, KOTOpble HHTEHCHBHO HAKalUIMBAJIMCh Ha [JHEe MOPCKOr0 BOJl0eMa
OTHOCHTEJILHO JIJIMTEJIbHOE Ie0JIOTHUeCKoe BpemMA. IT0 B U3BECTHOH Mepe Mof-
TBepXKIaeTcd CTPOeHHEM PYIHOH TONIIM, KOTOPasA WMEeT 3HAUMTENbHYI MOLl-
HOCTh M MHOTO4/IeHHOe Aenerre. OHa OTUETVIMBO [eNUICHA Ha [iBe MayKM,a Moc-
Jle[lHHE B CBOI0 Oyepedb NOJpasfenAnTcd Ha Oornee MelnKHe CTPYKTYpHbIE efy-
HMIBI — MJIaCThl MM pYy[AHble TOPU3OHTBI. Bce 310 CnyXMT yKa3zaHHeM, 4TO
NEepPHOJ, PYIOHAKOIUICHHA BbIT [UTHTENILHBIM H HOCHIT ITyJIbCAlIHOHHBIH XapaKTep.
Ilpu 3TOM nocrymieHus pyaHbIX PacTBOPOB B BOAHBIH GacceiH WIH NPOMOJIKH-
TEJIbHOCTh MMITYJIbCA M MHTEPBAIbI BpPEMEHH MeXIy MMITY/ibCcaMH ObliH SIBHO
He OJHHaKOBBIMH. K TOMY e pacTBOpHI, KOTOPhIE MOCTABJIAJIMCH HMITYJIBCAMH ,
HECIIM pa3sHOe YHCIIO PYIAHBIX KOMIOHEHTOB. B OHOHMX ciyuadx, oHM ObuIH
MHOT OKOMIIOHEHTHBI , B IPYTHX — TpeX-, ABYX- H [IaXe MOHOKOMIIOHEHTHBI.

Crnegyer Taxxe obpaTHTh BHHMaHHe, BO-TIEPBBIX, HAa TO, YTO B MO3/IHEOEBOH-
CKOe BpeMs MPOMCXOMMJIa HOpMalbHafA cafgka Ge3pyAHbBIX M3BECTKOBHMCTBIX H
KPEMHHCTO-U3BECTKOBHUCTBIX WIIOB, KOTOphle JTUTHOHUHMPYACH NPEBPALLAJIMCH
B KpPaCHOLBETHbIC Y3JIOBATO-CJIOHCTBIE, BOJTHHCTO-CIOHCTBIE H NMPAMO-CIIOUCTBIE

* KpeMHUCTO-KapDOHaTHbie HW3BeCTHAKHM. Bo-BTOpBIX, cagka kapbOoHaTHBIX H
KpeMHHCTO-KapOoHaTHbIX 00pa30BaHHMH CONMPOBOX/IANnach H3peIKa OTII0XKEeHHA-
MH TY(HOBOrO MaTepHana M HMIYJbCAMH pPYIHBIX PACTBOPOB, IIOCTABIABILHE
NEePHOIMUECKH pY/HbIe KOMIIOHEHTbl B MOPCKOH 0OacceiiH, 4ro yKa3bIBaer
HAa aKTHBH3alIMI0 BYJIKAHWYECKOroO Ipoiecca. B-rpersux, MpOMCXOAWIO HAKOI-
JIEHHE OPraHOr€HHO-IETPHTOBBLIX H3BECTHAKOB. H3meHeHHe cocTaBa ocagKa Mo-
ket OpITh 06BbACHEHO MOrpYyXeHHeM yYacTKOB [IHa BOIHOro GacceiiHa, Ha KOTO-
POM NpOMCXONOMiIa CaKa HM3BECTKOBBIX HIIOB H PYAHOIO BELIECTBA. B-quBep-
ThIX, BO BPeM# NepephiBa B XeMOTeHHOM NOpo006pa3oBaHUH 1110 HAKOTIIEHHE
00/10MOYHOTO Marepuaia — aJleBPOJIMTOB M IPABEJIHTOB, T. €. IPOMCXOIHIH BO3-
AbIMaHHWe aHHOTO yYacTka H oGMeneHne Bofoema. Kpome Toro, Ha Mectopoxie-
Huu Yurkareii 11 u Yinkatem I 6p114 TakHe BpeMeHHbBIE HHTePBANbl, B KOTOPBIX
MPOKCXOMKIIO HAKOIUIEHHE OTHOCHTENThHO MOLIHBIX MIacToB 3¢ ¢y3uBHBIX 06pa-
30BaHUH.

[IpepbIBHCTOCTBI0 PY/IOHAKOIIIEHHH, BO3HHKIIIEH B Pe3yJ/ibTaTe PasiHYHBIX
NpHYHH, ¥ MOXHO OOBACHUTH HApyILeHHE MOC/IeNOBATENbHOCTH OTIIOXEHHA
PYAHOTO BELIECTBA: TO PYAHbIA TOPH30HT HAUWHAI ODPA30BBIBATBCA C HAKOIUIE-
HHMA OCallKOB eie3a W 3aKaHYMBa/CA MapraHueBbIMHM, TO Haobopor. Tem He
MeHee Habmo/1aTcs py/AHbIe Tena TOJIbKO MapraHieBbie WIH TOIbKO JKele3HbIe;
NpH 3TOM (PU3MKO-XMMHUECKHE YCJIOBHA CYLIECTBEHHO He MEHAJIHMCh Ha BCEM
NpOTAHKEeHHH (OPMHPOBaHHA pyIHOH TomwuM. B arom ciydae, mo-BMAMMOMY,
B HapyIIEHHH NMOC/IeA0BATEIbHOCTH OT/I0KEHHS PyIHBIX HAKOIUIEHHH HEKOTOPYI0
POJIb HI'PAJIH W3MEHEHUA HalNpaBJIeHHH W CKOPOCTH TEYCHHH PY/IHBIX PacTBOPOB,
CBA3aHHBIE C TEKTOHWYECKHMMH [IBIDKEHMAMH. PynoHbie pacTBOpBI, KOTOpbIE
6bUTH NPHYHHONR MEePBHYHBIX XKee3HbIX M MapraHueBbIX pYAHBIX HAKOIUIEHHH ,
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He HeCNIM MOHOB Cephbl, a MPUCYTCTBYIOIIME B 3THX PacTBOPax B oueHb HebGosb-
IIHX KOJIMYEeCTBAaX CBHHEL, IIMHK, Dapui M KaJiWii MepexofWIH B OCAl0K BMecCTe
¢ MapraHuem, o6pasys croXHble FHIPOOKHCHBIE COCIUHEHUsA. ITH COeIMHeHUsA
NpH [JHar eHe3e NepeKpHCTA/UIH30BBIBAINCE C 00pa3oBaHHeM MUHEPAIOB IPYIIIIbI
KpHuNTOMenaHa. MiMeHHO OfHOBpemMeHHOe NOCTYIUIeHWEe ITHX KOMIOHEHTOB B
BOCXOMAILMX pacTBOPaX M MONTBEPXIAETCA B HAILlEM C/Tyyae BO3HHKHOBEHHEM,
XOTA M B HeDONbIMX KOJMYECTBAX, CIOXKHBIX CBMHeL: M Oapuii cofepiaiunx
OKHCJIOB MapraHia , HAKOIUIEHHEe KOTOPBIX MPOHCXOAMWIO B XOPOILO a3pHPYEMOM
MOpPCKOM BOfOeMe. YMEeCTHO OTM@THTh,4YTO NpPH CEIHMEHTAHOHHOM HAKOIUTIe-
HMH DYJOHBIX KOHIEHTpauMi He ObUIO YCNIOBHH /1A mepexofa B TBepayw ¢a3zy
MapraHua B ¢popme cynbhHIOB .

Hanmuue TepmanbHbIX BOM, HECYUMX OJHOBPEMEHHO JKeje30, MapraHel,
CBMHEIl, IHHK , Melb M [IPYTHe KOMIOHEHTH, HE ABIAETCA HCKIoueHHeM . OHu
M3BECTHBI B pPAJle PalOHOR MHpa: B COBpeMeHHBIX ymaponax Ha aHe KpacHoro
mop#, CpeguHHOro Xpebra AT/IIaHTHUECKOr0 0KeaHa | B ri1yDOKOBOIHBIX YaCTAX
ycrea KanudopHuiickoro 3anusa.

W3 gpeeHux 3axOpoHeHHBIX 0Opa3oBaHMH MOXHO NpPHBECTH B KayecTse
npumepa MecTopoxieHns [lxesqHMHCKOH rpymmnbl, rae TepMalbHble PacTBOPEI
MOCTABIIAJIM B MeCTa Py3rpy3Kku onHospemenHo Pb, Ba, K, Mn, Fe. Jlw6onsitHo ,
YTO Ha MecTopoXAeHuax JKe3[IMHCKON TPyNIbl, B OTIHYHE OT ¥ LIKAaTHIHCKOTO
PYAHOrO TOJIA , 3TH 3JIEMEHTH] BEIHOCHIHCH TPH ABHOM JedHIMTe Cephl Ha BCEX
JTamax pyfnoobpa3oBaHus .

Io3nmee xene3Hble ¥ MapraHueBble pyJHble HAKOIJIEHHSA, B KOTOPBIX MPOILL-
JM [OMareHeTMYeCKHe MNPOIECChl, PaBHO KAaK BMeNIAIIHe HIepeKpbIBarolliie
HX KPeMHHCTO-KapGOHATHBIE MOPO/IBI BEPXHEEBOHCKOr0 M HIDKHEKap6OHOBOrO-
BO3pacta, ObUIH MOMBEPTHYTHl IHHAMHYECKHM BO3/ICHCTBHAM, UTO NMPHBENO K
CKIIAK00Dpa30BaHUI0, BO3HMKHOBEHHI0 pAa3pLIBHBIX HApyLIEHWH pasHBIX
macuTaboB M k 06pa3oBaHUI0 30H ApobneHHs . IT0 BpeMs XapaKTepU30BaJIOCh
TaKKe BHeJpeHHeM marM. B pesynbrate BceX 3THX TPOLECCOB PYABl H BMe
IIAIOIHE WX TOPO/IBI MPETEPIeH Pa3JIMYHOrO BHAa METaMOP(HH3M .

WUmenno B craguio MeramMopdu3Ma MPOMCXOJWIA MepeKpHCTAIITH3AIAA
¢ obpa3oBaHHeM TaKHMX MHHEpPalOB, KaK OpayHMT, rayCMaHHT W B MeHbIlIeH
crenend Axobcur. Ilo remarury mecramMH oGpa3soBBIBAJINCH MENIKOKPHCTAIUIH-
yecknd arperatel MarHeTHTa . [TosBMBIIMECA NPH 3TOM TPeIIMHKH B ITacToobpas-
HBIX MapraHueBbIX PYIHBIX TeNaxX BBINONHAIHMCH IJIaBHBIM 00pa3oM CHIHKATaMH
¥ B MeHbIIel creneHy kapboHaramu mapraHua. Kpome toro, B jkenesHsix pyaax
M 0cobeHHO B ALIMOBBIX TOPOJAX, KOTOPhIE B HAllleM C/Ty4ae TeCHO acCOlMHpyeT
C JKENe3HBIMH DPYHdaMH, HepelKo BO3ZHHKAIM MPOXMIKH KBaplia M KaJIbLMTA.

IlogroropneHHas aKTHBHOW TEKTOHHYECKOH [IeATENbHOCThI0 0OCTaHOBKA
6bUIa MCNIONB30BaHA HOBBIM MMIIYJIBCOM PYOHBIX PacTBOPOB, HO YK [pPYrou
crenManM3amyy. 37ech pyAHbIe PacTBOPHI, MO-BHIMMOMY, ABHIHCh [epHBATa-
MH, Marmbl. Bocxonsiume KHCIibie pacTBOpHI Heciy riaBHbIM obpasom Pb, Ba,
SO7%, H:S u [pyrHe KOMIOHEHTHI H,JOCTHTHYB BEPXHE[eBOHCKHX M3BeCTHSA-
KOB BCTYNAIH B AKTHBHOE PEAKIMOHHOE B3aHMOJIEHCTBHE, HHTEHCHBHO BBbILE-
nauuBaii KapboHAT, ¥ BO BHOBH 0DPa30BABIIMXCA NPH 3TOM MOJNOCTAX MPOMC-
XOIWNa pasrpy3Ka rHApOTePMAIBHBIX pacTBOpPOB. B Teepmyio dasy BeIHECEHHBIE
u3 rny6uH Pb, Zn, Ba, S uipyrue KOMIOHEHTbI IEPEXONMIIM B BHAE CYNb()aTOB
Gapusi, CynbHUIOB CBHHIA M B 3HAUMTENbHO MEHBIIMX KOJHYECTBAX LMHKAE,
KOTOphIe ¥ 06pa3’soBaly TECHYI0 MapareHeTHUeCKYyH aCCOIMALMI0. ArpecCHBHBIE
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KHCITbIe PAacTBOPBI MOCTeneHHo B KapBoHarHo# o6cTaHOBKE HEHTpPAIM30BbIBA-
JIMCh H BXOIWJIM B PaBHOBECHE C BMEILAIILHUMH NOPOIAMHM, 2 3aTEM H CTaHOBH-
nuch cnaboienoyHsMu, a Hakonusumeca B Hux CO, u Ca nepexopunyu cHOBa
B TBEpPAOE COCTOAHHE, 0DPa30BBIBAA KWIKH KPYNHOKPHCTATIHYECKOTO KAllbIIH-
Ta pa3HOH MOIHOCTH. B 3THX XHIBHBIX 0OpPa30BaHUAX HEPENKO KaJbLMT HAXO-
JIMTCA B TECHOW mapareHeTHYecKOH acconMaluM ¢ ranenurom. MHorna Bosuu-
KAlT NPOXAWIKH MOHOMHHEpanbHOro Kansuura. Ha Honee no3mHeil craguu 31010
JTana rUApOTepMAalIbHBIMHE PaCTBOPaMH BBIHOCHIACH Takdke Meflb. Takum obpa-
30M, BTOpPOil 3Tanm pynoobpa3opaHusA Obul NPOABIIEH MOC/IE MMEBILEH MECTO
DedopMauMH M CKIIaAKO0Dpa3oOBaHMA, a PYIOHAKOIUIEHWE, CBA3AHHOE C ITHM
3TANoM, IPOXOLUIO YXKe B TUTHOUIMPOBAHHBIX FOPH3OHTAX .

OcoBeHHOCThIO PYOHBIX PacTBOPOB BTOPOro 3rana GbUIO TO, YTO OHH HECIH
BobllMe MacChl CBHHIA , IMHKA , GapusA, Me[lM B MeHbLIEH CTeleHH APYTUX KOM-
NIOHEHTOB M ObIIM COBeplIeHHO CTEPWIbHBI B OTHOLIeHMH MapraHia. C aTum xe
ITanoM  pynooOpa3oBaHWA, TMO-BWIMMOMY, MOXHO CBA3BIBATh HEKOTOpbIE
M3MEeHeHHs , NPOM30LIeNMe B MeTaMOp(H30BAHHBIX MApraHIEBBIX OKHCIIaX.
Her comHeHMs, uTO ruApOTEpMaiibHble PAacCTBOPhI LHPKYITHPOBAIH TaKXe B
JKEeNe3HbIX W MAapraHLEBBIX 3aleXaX ¥ BXOMIIH C HUMH B PeaKI[MOHHOE B3aUMO-
AeHcTBHE , 06pa3ys CNOKHbIE COEIUHEHHA: CBHHEI- ¥ IHHKCOMepXKaIlH1i raycma-
HMT, DHHKCOMIepxXaluii axo6eut . Ha HekoTOphIX yyacTkax MPHCYTCTBYET pea-
IMOHHBIA KopoHamut. OTMeyaeTcA MOBBIIIEHHOE COMlepKaHne IMHKA B PAJIE CH-
JIMKAaTOB MapraHna M B POJOXPO3MTE.

HUcrtouHuku pygHoro BeuecTtsa.Cyls no ycnosusam 3aneraHus,
MMHEPAITEHOMY COCTaBY , TEKCTYPHO-CTPYKTYPHBIM 0COBEHHOCTAM Py[, MU COOT-
HOLIEHHI0 MHHEepAJIbHBIX MNapareHeTHYEeCKHX AaCCOlMALIMA, MpeJCTaB/IAETCA BO3-
MOXHBIM YTBEpXKIaTh, YTO HCTOYHHKH >Kejje3a, C OfHOH CTOPOHbI, H CBHHIA H
UMHKAa — C Apyroi, obpasymoouiue cynbdUIbl B YTJIHCTO-I JIMHHCTO-KPEMHHCTO-
KapOOHATHBIX NMOPOJaxX, H3BECTHBIX MOf], Ha3BaHWEM PHTMMTOB,ObUTH pa3iMuHBI.
O6paszoBanue cynbGUIOB JKele3a [NPOXONUIIO CHHIEHeTHYHO C BMelIaolHMU
NOPOJAMH; JKeme30, M0 BCeH BEPOATHOCTH, MOCTYNANO ¢ KOHTHHEHTa, JOCTHIa-
710 3amajiiH B NpUOpPEeKHBIX yYacTKaX MOPA C 3aCTOHHBIMH CEpPOBOMOPOAHBIMH
BOJIaMH , BCTYTIAJI0O B PEAKI[HOHHOE B3aHMOJICHCTBME H MEPEXO[WIO B TBEPAYIO
¢dasy B Bune cynsdunos xenesa. [Ipypoga cBHHIA W IJMHKA, HAXOIALIMXCA B
YTJIHCTO-TTIHHUCTO-KPEMHHUCTO-KapOOHATHEIX MOPOJAaxX, OCTaercs He fACHOM.
He HCKITHOYaeTCA , UTO OHH CBOMUM INOABJIEHHM 00A3aHBI rHIpOTepMAalIbHBIM MIPO-
ueccam. Ecnu 651 TepMasibHbIe PACTBOPHI, MOCTABIIABIIME OJHOBPEMEHHO XKeje-
30, CBMHEI ¥ UMHK , IPY BBIXOME Ha [JHO MOPCKOTO BOJIO€Ma MOMaNy B BOCCTAHO-
BHTENbHBIE YCIIOBHA, TO MOTJIH ObI BO3HHKATh KOMIUIEKCHbBIE COEITHHEHHA WIH
ITH 3NIeMeHTHI nepexoawin 6e1 B TBepaywo a3y B TaKO# MOCIe0BATETBHOCTH:
CHayajla Tepexomwid Gbl B TBepaywo ¢asy CBHHEL M LMHK B BHOE CynbpuIoB
KaK 3J1eMeHThI, Dojee poICTBEHHBIE C CePOH, a 3aTEM yiKe mepexonmwio Obi xkene-
30. B Hatem ke ciryuae cynbdH/IbI jKene3a ABAwTCA Oonee paHHUMU. [Tpu atom
He MCKIII0YaeTcsA , YT0 B 00pa3oBaHuM Cyb(QHIOB Xejle3a yqacTBOBAIH B KayecT-
Be MOCPENHUKOB MHKPOOpraHuamsl. B To ke Bpemsa obGpa3opaHHe Kene3a H
MapraHia B NMPOMBIIIIEHHBIX KOHUEHTPAUMAX, U 00pasoBaHue COMyTCIBYIOILMX
JKenmesy W Mapraily HeDONBIMX KONMHYECTB IIMHKAa M CBMHHIA ofycnosieHo
riyOMHHBIMM TIPOLLECCAMM, KOTOPBIE PAa30rpeBany JIOKAIbHbIE BhILLIENEXalue
YYACTKH 3eMHOM KOPBI H aKTMBM3HDOBWIH KOPOBbIE BO/bI. ITH TOPAYUE BOJIBI
MHTEHCHBHO BBINIEJIAYHBAIIH PYAHBIE KOMIIOHEHTbBl H BBIHOCHIM MX B MOPCKHE

59



BOJIOEMBI, T/Ie W MPOMCXOIMIIO CMelleHHe BaJIO3HBIX BOJ C MOPCKHMH BOJAaMH,
YTO TPHUBOMMIO K paspry3ke ux ¢ 06pa3oBaHHeM TMAPOOKHCHBIX COEIHHEeHHH
’ere3a ¥ MapraHia Ha IHe MOPCKHX BOIOeMOB. BbIHOC pyIHBIX KOMMOHEHTOB
6bU1 NPEPHIBUCTEIM — MMILYJIBCALIMOHHBIM, 4 IPHYMHOM 3TOr0 ABWIACH AK THBHAA
TEKTOHHUECKasA JIeATeNbHOCTh. B pesyisraTe pynoHakoiuieHue BbuUto nepuomgu-
veckum. OT/I0KeHHEe PYAHBIX TOPH30HTOB HAYMHAIOCE TO € OJIHOTO, TO C APYroro
kommoHeHTa. [Ipu 31oM 0Bpa3oBaHHe py/l MPOXOOMIO B OKHCIIMTENIbHOH 06GcTa-
HOBKE C CHJIBHBIM 1eHIIMTOM CEpbI.

Bropoii a1an pynoobpa3oBaHus xapamepuaona.ncn aKTHBHOH THAPOTEPMaib:
HOH JIeATeNbHOCThI0 . BO3HMKIIMe rupoTepMarsHbie pacTBopsl (npu muddepen-
LMALMKM MarmMel) YCTPEMIIAJIMCh K IOBEPXHOCTH M BbIHOCWIH GOJibILME Macchl
CBHMHIA, UMHKA, MeaH, Oapusa ¥ Opyrux CONYTCTBYIOIUMX HM KOMIIOHEHTOB.
OcoBenHOCTAMHE PacTBOPOB ABWIHMCH HACBILIEHHOCTh MX CEPOH M OTCYTCTBHE B
HMX MapraHia.

®opmper nepeHoca.Cyas no coctaBy COBpEMEHHBIX THIPOTEPMaJIbHBIX
BOJ, MapraHel ABnAercA Oonee pacTBOPHUMBIM B CyibGaTHBIX TMIPOTEPMalib-
HBIX BOMAX, 4eM B OMKapOOHAaTHBIX, MPUUHHOW Yero W ABNAETCA OTCYTCTBHE
MapraHia B TBeppoi case B Buie cynbdaton . Ouens pegko mapraner obpa3syer
cynbduasl — anabanauH ¥ rayepur. ObpasoBaHue CyIbGHIOB MPOHCXOAHT
B oueHb crenHpmueckoii obCcTaHOBKE NMPH BO3[EHCTBUH CEPHHCTBIX , BO3MOXKHO
Cy/b(haTHBIX TOPAYMX MCTOUHHMKOB HAa MApraHi(eBble OTIIOXEHHA . JTH MPOLEeCChI
00BMHO NPUBOLAT K 0OPAa30BaHUI0 HE KPYIHBIX Tel, a HeGONMBILIMX MTPOABIIEHUM .
He uckmiouaercs, uto obpa3oBaHue CyJb(pHIOB MapraHila BO3MOXHO TOJIBKO
IpH KpPaTKOBPeMEHHOH 00paboTke MapraHueBbIX OTIIOKEHHH FOPAYHMH CEepPHBI-
MU BofdamHu. [Ipu 2TOM 3T BOAB! sABIAITCA OEIHBIMH CBOGOIHBIM KHCIIOPOIOM.
BoT moueMy He M3BeCTHBI CKOJIbKO-HHOYIb 3HAYUTe/IbHbIE NPOABIIEHHA MapraH-
1eBo# CynbGUIHON MHHEPANIM3aLMM B JIPEBHUX OTIIOKEHHsX, PEIKM 3TH 0Opa-
30BaHMA M B COBpPEMEHHBIX OTloXeHuAX. Ham u3BecTeH Nnuilb OOHH Ciiyuvaii
oBHapy»eHHs CyJibGUIHBIX MapraHelBbIX KOHIEHTPAIUH B MOPCKOM BoLOeme,
HepasHo omucannbii E. Cyecc [37]. Dtum aBropom Obin M3yueH KOMIUIEKC
AYTUTeHHBIX MMHEPANbHBIX OCAJKOB, COCTOALIMX H3 KPHCTA/UTMYECKHX (a3 —
KkapboHAaTOB MapraHiia, cynspUIOB MapraHua, kapboHata xenesa ¥ aMOpGHBIX
(a3, yCTAHOBIIEHHBIX HA OCHOBAHMM [aHHBIX XUMHYeCKHX aHanu30B — docda-
TOB MapraHua, a takxe docdaroB MapraHua M Kaisius, cynbhuga xenesa
KpemHe3ema, 0DHapyKeHHBIX B COBpeMeHHbIX ocafkax: landsort deep B ueHT-
pansHoH vactH Bantumiickoro mopsa. 9tM o6pa3soBaHHA, N0 MHEHMK aBTOpa,
CBOMM IOfAIBJIeHMeM 00s3aHbl MHKpoDHONOrnyeckomy peayuuposanuio SO, B
BeCKHCIOPOIHBIX 0Ca[KaX.

Urto kacaercs cepbl, TO BPAM JIM MOXHO COMHEBATHCH B HAIMUMM ABYX HCTOY-
HHKOB €e Ha MeCTOpOXIEeHHAX YIIKaThIHCKOH, paBHO Kak M Jaiipemckon
rpymn. OgHa cepa (B pMTMHTAx) SIBHO CHHTeHETHYHa BMeELUAIIIHM MOPOIaM
M HAXOJMIack B MIIOBBIX 3aCTOWHBIX CEPOBOMOPOJHBIX BOMAAX, Apyras cepa
nocrapiAnack B 6onee mosfHee BpeMA rHAPOTEPMAMH,C KOTOPBIMH CBA3BIBAIOT
obpazoBaHHe TIHAPOTEPMATBLHO-METACOMATHUECKMX pyd — cynsdarta bapus,
cynb(HUIOB CBHHIA, IHHKA,a MECTAMM ME[IH M ene3a .

OTnuuuTenbHON OCODEHHOCThI0 ONHMreHeTHYeCKOH Cepbl ABIACICA TO, YTO
OHa nepelllla B ocaflok B ABYX dopmax: cynbhatHoi ¥ cynbdumtoi. [Ipu stom
cynbhaTHOM Cephl B pAfe CliyuaeB 3HauuTenbHO Gorbliie, uem cynmpduIHO#M .

Kanwans mnocrynneHua pactrBopon. Pacrsopsi, kotopbie
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BBIHOCHJIM PY/IHbIE KOMIOHEHTBI B MOPCKOM BOMIOEM W B JHTU(HIMPOBAHHbIE
BEPXHENEBOHCKHE OTIIOKEHHA , HCTIOJIB30BAIH JUIA CBOErO BOCXOXKIEHUA pasHbIe
kaHansl. PacTBopbl, mpuHeclne Xene3o ¥ Mapraiel, B HeGonbIUMX KOITHYECTBAX
CBHHEN M IMHK NOAHWMAIHCh N0 Pa3nioMaM, HMEIOIIHM CEBepO-BOCTOYHOE Harl-
papnenyie. OIMH M3 TAaKUX PA3JIOMOB PAacNoNArajics B CEBepO-3aMaJHON YacTH
mecTopoxcaenua Yiukatem I1l, Torma kak ocHoBas macca CBMHUOBBIX M IIMH-
KOBBIX KOMIOHEHTOB Gblya CBA3aHa ¢ PACTBOPAaMM , BbIXOMIbI KOTOPBIX OCYIUECT-
BJIAJIACH TI0 Pa3ioMaM, BO3HMKLIMM MO3[HEe H HMEILIUM CeBepo-3amaJHoe
HarnpapJieHue.

Mecropoxpgenua Ymarsm Il w Ymwkatein | npuypoueHsl Kk MOpCKHM
BepXHeaMeHCKHM OTJIOXKEHHAM [1eBOH3, NpeIcTaBIeHHbIM OpPraHOreHHOTEPPH-
reHHO-XeMOTeHHBIMH M B MEHbLIIEH CTENeHH BYJIKAHOTEHHBIMH 0Opa30oBaHMAMM.

Pynnas Tonmmua cro)eHa KpPacHOUBETHBIMKH BOJIHHCTO-CIIOMCTBIMH H3BeCTHA-
KaMH C NJIacTaMH H JIMH3aMH JIETPHTOBBIX M3BECTHAKOB M YIJIMCTO-IJIMHHCTO-
KPEeMHHCTO-KapBOHAaTHBIX TMOPON,, 3aKJIYAIINX B cebe Jkesie3Hble H MapraHiie-
BbIE TeJa, IUIACThl M JIMH3BI AIIM H XOPOILO BbIIEPXKAHHBIX BHYTPHPYIHBIX Opek-
ymii. HabmonatwTcsa takike HeGONBILOH MOLHOCTH IUTACThI AJIEBPONIMTOB U 3ddy-
3MBHBIX 06Pa30BaHHiA.

Pynuas tonua genwTcsA Ha ABE MAaUKH: HIDKHIOKW H BEPXHIOW, 3aKIIl0ualolue
mw1acTo0bpa3Hble PY/IHbIE Tejla OKHUCHBIX JKele3HBIX W MapraHUeBbIX pyH, KOTO-
pble 06pa3yioT HECKOBKO ropH30HTOR . [IpH 310M MapraHiesbie pyfsl npeobia-
[OaloT B HWKHEHN navyke , a )KeJle3Hble pyJbl — B BEPXHEH.

JKenesnvle W MapraHieBble py/IHbIe Tela YaCTO HAXOOATCHA B TECHOH accolMa-
LMK M, KAK TIPABMIIO , HMEIOT Pe3KHe KOHTAKTHI I Pas/enfanTca HebombmmMu
N0 MOLIHOCTH IU1acTaMi KApOOHATHBIX M KPEMHHMCTO-KapboHaTHBIX 0Opa3oBa-
HMii. Xene3Hbie pyabl 3aeraioT B OJHHX rOPU30HTaX CTpaTHrpadHuecky BBIIIE,
a B ApYrHX — HiKe mapraHuesbix pya. [lo npoctupaHHio U no MafeHHIo JKeses-
HbIE [UI4CTOBbIC PY[HBIE Tella BBIK/IMHHBAKOTCH PAaHbILIE MapraHUEBBIX U UMEIOT
HECKOJIbKO MEHbILMe MOLIHOCTH .

CornacHoe 3ajieraHue pyaHBIX 3anexeil ¢ BMeIaoMMH IOpoIaMH U HalTHu1e
MOpCKOH (hayHbl KaK BO BMEIIAILIMX MOPOAAX, TAK M JKeTe3HbIX U MapraHie
BBIX DPYIHBIX Telax CBWAETENbCTBYWT, YTO PYAOHAKOIUIEHHE NPOXOMMIIO
B MOPCKOM BOJI0€Me.

WUMeBLMIi MeCTO Ha MECTOPOXIEHMAX PErMOHaNbHBIH MeTamMopdH3M B pyn-
HBIX 3aJIeXaX NPOABNAJCA B OONbIIEH CTENeHH, YeM BO BMEILAIINX MOPOaaX.
B ceow ouepenp, B PYIHBIX HAKOIUIEHWAX Oojlee CYLECTBEHHBIE M3MEHEHHSA
MPOH3OLDIH B MAPraHUeBbIX OOpPa30BaHMAX, YTO MPHBEIO K BO3HMKHOBEHHIO
BpayHHTOBBIX , TAYCMAHUTOBBIX U AKOOGCHTOBBIX pyn. OBpasoBaHue 3THX pyd Ha
OT/EIBHBIX YYaCTKaX COIPOBOXIANOCh CKAPHOBBIMH NPOLIECCAMH, B Pe3ysbTaTe
KOTOPBIX BO3HHK psAl cwiuMkaros Mapranua. Hanbonee nmpoxum pacnmpoctpa-
HEHHEeM CpelH CKAapHOBBIX MWHEPAIOB MOJIb3YETCHA POOHMT,B PE3KO TOIUHHEH-
HBIX KOJIMUeCTBAX BCTpeueHbl TedPOWT, rpaHaT W ApYrHe MuHepansl. B meHp
leii CTeNeHM Ipolecchl MeTaMopdH3Ma NPHBEITH K W3MEHEHHIO XKEeJle30PyAHbIX
HAaKOIUIeHHH. 'eMaTHTOBBIE PyAbl TMOUYTH BCIOY OCTATHCH B MEPBO3[aHHOM
COCTOSHHWH, KAKOBBIMH OHH ObIJM NpH AHareHe3e. JIMIIL Ha OTAENBHBIX yUacTKax
HME/IO MECTO He3HAYHTe/IbHOE Pa3BHTHE MO HHM MarHeTHWTa M B TepecriaHBaio-
LIMXCA € PYIAMH KPEeMHHMCTO-KapbOHATHBIX MOPO/IaX NMPOIUTH ciabbie NpOLecChl
xsioputn3aiun. OcoGeHHOCTbIO XKee30pyAHBIX HAKOIIEHWH ABNAETCA TECHas

61



acConHanmya HX C AlIMAMH, B KOTOPBIX HMEIIH MECTO PACKPHCTAIUTN3alMA KpEM-
HHUCTOrO BeEIIECTBA H COGHPHTGJ'II:HBH KPHCTAUIM3AIMA TeMaTuTa. OTHOCHTEI":HO
cnabpie M3MeHeHMsA HabimolaloTcs M BO BMeMIAOMX nopopax. MssectHaku B
pAnde crnyyaeB GbUIM NepeKkpUCTAIIM30BaHbl. B jKeneaucTeIx KpeMHHCTO-Kapbo-
HAaTHBRIX MNOPOHax BO3HHMKIIM XJIOPHT, CTHIBIMHOMEIAH H JPYrHe MHUHEPAIIbI.
Hexotopsie npeoGpa3oBanua nperepnenyd Takxke 3¢ ¢y3uBHbie NOKpoBbl. B HIX
MHOT/Ia YCTAHABITMBAIOTCA MPOMYKThI XJIOPUTH3ALMHE H KapOOHATH3AI[MH .

Bonee cyujecTBeHHbIe M3MEHEHMA B pydaX MpPOLUIM HAa MeCTOPOKIEHUH
Yuncarem I, BMecTe ¢ perHoHanbHEIM METaMOpP(PH3MOM CKa3alIMCh, T10-BHIUMO-
MY, TAK)Ke MPOLECChl KOHTAKTOBOro meramopduama M MHTEHCHBHas THOPO-
TepmanpHas npopaborka. 06 3rom moxHo cymuts xots 6el mo npeobpasosa-
HUAM, KOTOpEIe HME/IH MeCTO B Kene30pyIHbIX HAKOIUIeHHAX, Te HapAdy ¢ rema-
THTOM, LIMPOKOE PacnpocTpaHeHHe oMYyl AKOGCHT, @ Ha OTHE/TbHBIX YUacTKax
OH OKa3aicA paxe mnpeobnajaronmm. Yacto BeTpeuaercs INPOXKWIKOBEINA
Axobcut. B Gonplue cTeneHH MONYYHNH PasBUTHE CKAPHOBBIE MMHEPAIIBI, TIpe-
CTaBJieHHbIE IJIABHBIM 00pa30M CHIIMKATaAMM MapraHia.

IlpucyTcTBHE B HEKOTOPBHIX MeTaMOpGH30BAaHHBIX MAapraHLEeBbIX COedHHe-
HHAX B MNOBBIIIEHHBIX KOJMYECTBAX IMHKAa M CBHHIA CIY)XHT yKa3aHueM Ha
TO, YTO IpOuecchl MeTaMopdu3Ma CONPOBOXKIATMUCE MPUBHOCOM ITHX JlleMeH-
TOB B PYAHYIO TOJILIY TMAPOTEPMAanbHbIMM pacTBopamu. OcobeHHO MHTEHCHBHO
NpoLria THIPOTepManbHas [esATeIbHOCTE B BOCTOYHBIX OOpTaX CHHKIIMHAIIEH.
C Heili, HecOMHEHHO , ObU1a CBA3aHa Cy/bGUIHAS MUHEPAITU3ALHA , KOTOPAs Npef-
CTaBJIEHa HECKOJIbKHMH NapareHeTHyeCKHMMH aCCOUMAMAMM: TrayieHuT-6apuro-
BOH W TaJIeHHT-KAJIbUUTOBOH, CQanepur-rajeHuT-0apHTOBON M XalbKONUPUT-
ranenut-6apuroBoii. Ilpu 3TOoM oOcoDeHHOCTBIO CYJbPUIHOH MUHepaTU3alHH
Ha mectopoxenud Yk atein 111 apnserca 10 ,ut0 cynbduaHsie pyabl ABIAITCS
MPEHMYILIECTBEHHO TaJIeHHTOBBIMH, C Pe3K0 MOAYMHEHHBIM PacrlpoCTpaHeHHeM
canepuTa, XaIbKOIMPHTA H APYTHX cyibdumoB. Ha mecropoxnenuy sxe Yirka-
ToiH | pymbl npefcTaBiieHbl OBYyMA THIAMH — c¢anepur-ranenm‘6apumabm "
XaNnbKONHPUT-TaJIeHHT-6apHTOBBIM .

Ipouecc HanoxeHuA cynsGUIHOM Mlmepmnsauun Ha BYJIKaHOT€HHO-0Ca/104-
Hble ¥ MarMaTHYyecKHe IIOPO/bl [IPOLUEST MO3[Hee TMKATUBHBIX M MU3bIOHKTHB-
HBIX dedopmanmii. Crnelyer TakKe OTMETHTB, YTO Ha MECTOPOXKIEHMH Ymika-
toiH [1I >xeneso-mapranuessie pyfHbIe Tea M CyIb(pUIHAS MUHEPATH3AIHUA JIOKa-
JIH3YIOTCA NPeHMYIIECTBEHHO PasfleNbHO, JMIb B KPaeBhIX YacTAX PyMHOH ToI-
1K, 3aKJTodatoLeit B cebe xene30-MapraHieBbie pyfiHbie Tesla, IPOUCXOIUT HHOT-
3 HaI0XeHHe CYNb(UIHOH MHHEPAIM3alHH Ha OKHCHbIE JKelle30-MapraHiieBble
pyobi. A Ha MecTOpOXAeHuM Yiukarte | HaGmogaercs cOBMelEHHE B IPOCTPaH-
CTBE OTJIOMEHHH OKMCHBIX )Kee3HBIX M MapraHieBbIX pyfl ¢ CyNnbpUIHON MUHE-
paTH3alMed U B CBOIO ovepens HaGmonaercsa HanoxeHue Cymb(GHUIHOH MHHEpATH-
3aimuy Ha 3¢dy3usHbie o6paszosanus. [Ipu 3Tom cynbduOHBIE MHHEPaNBI Nper-
CTaBJIeHBI He TOJILKO TAJIEHHTOM H calepHTOM, KaK 3TO HMEeeT MEeCTO Ha MecTo-
poxxaenuH Yikars 11, Ho u cynbpHIamMH XKeje3a 0 MeIH.

KoneunpiMu B hOpMHPOBAHWH MECTOPOSKICHHH ABWIMCh I'HIIepr eHHbIE MIPOLIec-
ChbI, KOTOpbIe NMPOHHKAIH HAa JAaHHLIX PacCMATPHBAEMBIX MECTOPOXIECHUAX Ha
3HaUMTeNbHY0 TyOMHY. Ha HekoTophIX ywacTkax TrMIepreHHble NPOIECCHI
omyckamucs o 150 m 1 Bonee, 06pa3ya ceoeobpasnbie Kapmatsl. B peaynsrare
meraMop(dHu30OBaHHbIe PYHABbl NOJHOCTBI0 WM uacTMYHO GbinM npeoGpazoBaHel
B OKHCIIEHHbIE pYIbl: KpPHIITOMENAHOBBIE, KPHITOMEIaH-TOOPOKUTOBbIE U
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KpHITTOMesTan-nmuponio3uTossie . Haubonsumm pacnpocTpaHeHHeM MONb3YITCHA
KpHITOMeJIaHOBBIE PY/IbI, OfiHaKo Haubonee GOraTbIMH ABIAIOTCA KPHITOMEIIaH-
MUPONI03UTOBbIE , KOTOPbIE B PA/e CIAYYaeB, KAK W KPHNTOMENIaH-TOLOPOKHUTO-
BBIE, OTBEuaT TPeDOBAHUAM, NPEABABIAEMBIM K IIEPOKCHIHOMY ChIpbIO.
KpunTomeiaHOBEIe PY/IbI TAKXKe MOTYT ObITh MCIOJIb30BAHBI KAaK TMEPOKCHIHOE
ChIPbE, HO TOJBKO C HEKOTOPOH 106aBKO# K HUM IHDPOJLIO3HTOBBIX PYAL.

BBI3bIBAET TAKXKE 3HAYMTENbHBIH HHTEpPEC CTPOHLMH, KOTOPBIH B OLIYTHMBIX
KOJIMYECTBAX YCTaHAB/IMBACTCA B OKMCIICHHBIX py/laX MapraHia.

Kenesopyanbie HOBOOOPa30BaHMA B 30HE OKHCICHHA Gonee CylieCTBeHHOEe
Pa3BHUTHE MOJMYYWIH HAa MECTOPOX/IEHHH Y IIKaThiH |, rie runepreHHbIMH npoitec-
camu Gbu 06pazopanbl B HeDONBUMX KONHYECTBAX MAPTMTOBBIE H MArreMH-
TOBbIE COEIHHEHHA .

Mo cynpdumam cBHHIA B KOpe BhIBeTpHBaHMs obpaszosanuch Goratbie
OKMCIIEHHBIE PY/IbI MOJIMMOP DU T-1IEPYCCHTOBOTO COCTaBa .

MWCTOYHHKOM -MAPraHiia M JKeyie3a CIYXKWIIM TJIyOMHHbIE IPOLECChl, BBI3BAB-
lMe BO3HHKHOBEHHE TepMalbHBIX BOI, KOTOpPbie HHTEHCHBHO BBhILLEIAYHBAIH
pYAHBIE KOMIOHEHTbI M TOCTABIIAIM MX B MOpCKOi GacceiH. McTounnkamu
CBMHIIA , MHKA , MeIM W Gapna Mormu GbiTe TMAPOTEpMalibHble PACTBOPHI, ABHE-
LI ecsA IepHBaTaMHi MarMbl.
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YIK 553.32

B.H. CMOJIbAHHHOBA

TECJIOTMYECKOE CTPOEHME M BEWECTBEHHBIN
COCTAB BEPXHEJIEBOHCKHWX MAPT AHLIEBBIX

Y XEJIE30-MAPT AHLIEBbIX MECTOPOXIEHUHA
IDKE3KA3TAH-YJIYTAYCKOTO PAHOHA
(LLEHTPAJILHBIM KA3AXCTAH)

BepxHermeBOHCKHE MapraHlEBBIE M JKeJie30-MapraHleBbie MeCTOPOXKIECHHA
JDKke3Kasran-YiyTayckoro paiioHa paclosiaralorTcs B 3alajiHoi yactu Kasaxcko-
IO MMKANENOHCKOTO CpeMHHOro mMaccuBa, K uayueHHsIM 00beKTaM OTHOCATCH
mectopoxaenus JDxesnsr, Hafizarac, Xakce-Kotp, Kapatac u pynonposasnenus
bana-IIxe3np1, Banamkan, Hapexymuckoe, 3anagueni Kepererac, aman-Kepe-
rerac, Cranpapt, Kapabaiitam (¢dur. 1). PynHeie Tena mepeurciieHHBIX MeCTO-
POXIEHHH ¥ MpPOSABJIEHMH NOKANU3YITCA B CTPYKTypax, GdopmMupoBaHHe KOTO-
PhIX MPOHCXOOWIO B TePUMHCKHMH IMKII CKIamdaTocTH. Pynbi mpHypouMBaioTCA
K KOHTHHEHTaJIbHBIM 0CAaJIOYHbIM Tpy6oobnoMouHsM 06GpazoBaHMAM (MecTo-
poxnenus Jxesnpl, Kaxcs-Korp, Hafizatac) u nmpubpexHo-MOpcKuM Kapbo-
HATHO-TIECUIAHHKOBEIM OTIOXeHHAM (MecTopoxneHue Kapatac) meBoHCKoO# cuc-
Tembl (pamMeHCKOTro Apyca.

Onucanve MeCTOpPOXKIESHWH B JJAHHOH CTaThe NPHBOMMTCA COTTIACHO KIIAaCcCH-
duxkampu A.A, MakcumoBa [19], KOTOpBIH BBIJENAT TPH THINA BEPXHEIEBOH-
CKMX MapraHueBbIX MecTOpoxaeHurH B Jhke3kasraH-YmyTayckoMm paHoHe:
1) TeppureHHBIi MApraHIEBO-OKHCHBIA ([DKe3IMHCKHH); K HEMY OTHECEHbI
11acToBrie Tena mecToposaernit hiesnnr u Kaxcoi-Kotp; 2) THI pymHBIX xe-
71€30-MapraHUeBbIX XM (Ha#3aTacCKHA); K HeMy OTHeCeHBI MeCTOpOXKIeHue
Hajizarac u xaanpHble 0OpasoBanua MectopoxaeHud Dxeanpr u axcei-Kotp;
3) TeppHureHHO-KapGOHATHO-KPEMHHCTBIH JKeJle30-MapraHneBo-0KHCHbI (Kapa-
TaCCKHH) ; K HEMY OTHECEHBI MECTOpOXIeHne Kaparac ¥ NposABIEHUA TPETHErC
ropusonTa mMectopoxaeHus JKaxce-Korp. Boigenas 3tu tumsi, A.A. Makcumos
OTMEYAET, 4TO OPYIEeHEHHE HKe3THHCKOTO THIA XapaKTepH3YeTCsA TECHOH CBA3BIO
¢ OpyJeHeHHeM Hai3atacckoro Tna. Ilo muenuto B.B. Kamumwna [14], pymst
mecropoxieHud Haisarac u [Dke3/ipl clieyeT OTHECTH K OTHOMY THITY — JIKe3-
muHcKoMy. Kaparacckuit THn paccmarpuBaerca A.A. MaKkCHMOBBIM KaK FeHeTH-
uecKuit ananor aracyickoro tuna (Llenrpanspit KasaxcraH) .,

I'eonoruyeckas XapaKTepHCTHKA pailOHa M PY/HBIX IOJIeil MpUBeJeHa C TpH-
BieueHuem martepuanoB E.A. Hemosa, B.A. Ywmakosa, B.A, TonyGosckoro,
10.A. 3aiuesa u gp. [4, 6, 11-16, 21, 23, 24].

KPATKHH OYEPK 'EOJIOTHYECKOI' O CTPOEHHA
JUKE3KA3TAH-YJIYTAYCKOI'O PAMOHA

Crpamurpadus

B reonoruuecKoM CTPOEHHH paifOHa NMPHHAMAIT YYacTHe CHIBHO JIMCIIOLM-
pOBaHHBIE H MeTAMOP(hH30BaHHBIE KOMIUIEKCHI TOPOJ IOKeMOpHs, a Takxke
OpIOBHKCKHE, [I€BOHCKHE, KaMEHHOYTOJIbHbIE W KaHHO30HCKHE OTIIOXNEHHA
(cm. dur. 1). [Nockonbky HaubONBIIMH HHTEpEC NMPEACTABNANT BepXHENEBOH-
CKHe OTIIOXKeHHf, K KOTOPLIM IIPHYpPOYeHbI H3y4aeMble MapraHleBbie MeCTOPOX-
5. 3ak. 26 65
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[IeHHsA, OMMCAHHe TAEeTCA W [UIA ITHX OTIOXKeHHH, U [UI# NOJACTHIAIOIMX UX Cpell-
HEIEBOHCKHX 06pa3oBaHUH.

ITecTpouBeTHEIE OTIOXKEHHA CpeiHe—TO3IHeIeBOHCKOTO BO3pacta B Mpelie-
nax JDke3kasraH-YIyTayCKOrO paioHa MO[pa3[enfAloTCA Ha YeThIpe CBUTLI:
KBIITAYCKYI0, aHPTAYCKYH0, MKe3THHCKYI M yHTacckymw. [lepBbie Tpu CBMTBI
00beIMHAITCA B TAK Ha3bIBAEMYH0 XKakchiKoHCKY 0 ceputo [11]. Ioposs: yittac-
CKOIf CBHTBI CBA3aHbI MOCTENEHHBIM IIEPeX0/I0M ¢ KapOoHaTHLIMM 06pa30BaHHA-
M cynbHpepoBoro ropuzonta (pur. 2).

Kpmrayckas cBHTa CJIOXKEHa CepPO-3eJIEHBIMA H BHLIHEBO-K PacHBIMH
MecUaHUKaMH, aleBpPOJIMTAMA M aprujumMTamu. HesHauwTelIbHbIM pacnipocTpaHe-
HHEM B paspese MOoINb3YITCA KOHITIOMepaThl ¥ I'PABENMTEI, NipuobpeTaoume cy-
IICCTBEHHOE 3HayeHWe TOJIBKO B IOMMBIX 4acTaX llarsipiHHckoro mporuba. B
OCHOBAHHMH KBIIITAyCKOR CBMTHI IOYTH TMOBCEMECTHO 3aJIETAET MAuKa BYITKAHO-
TeHHBbIX MOPOM: AHOE3MTOBLIX M AHOE3UTO-NALMTOBBIX MOPMHPUTOBR U MX JIUTO-
KJIACTHYECKHX TY(hoB M TyhOKOHIIOMepaToB. Kucible IO cOCTaBY pasHOCTH
MOPOJL 3TOi MAYKHU MO BHeLHeMY BUIY BecbMa Giu3kH 3ddy3uBaM 1 MMpoKIIac-
TaM HHKHEro AeBoHa. OTIIOXKEHHs KbIIITAYCKOH CBHTBI H3BECTHBI B BOCTOYHOM
BopTty AxTtacckoi rpabeH-cHHKIHHAMK (moiuHocTh oT 750 mo 2000 m), B ueHT-
paneHeX (MomHocts 710 2000 M) u cepepHbix (MowHOCTH Ao 2300 M) uactax
Ilarsipmusckoro nporu6a.

CrpaturpadHyecky BbIle OTIOXEHHH KBIIITAYCKOH CBUTHI pacnoaraercs
amprtayckasa cBuTa. Ilonepudepun npornGos MOpOIsI 3T0H CBUTHI JIO-
KaTCH ¢ pPasMBIBOM Ha OTIOXKEHMA KbIUTAYCKOH CBHTBI ¢ GasaibHBIMM, YacTO
BATYHHBIMH KOHITIOMEpaTaMu B OCHOBaHWM. [lo Mepe yjaneHus ot GOPTOB Ipo-
ruboB Hecorjiacue TepAeTcsd, H MEXIY OTIOXKeHHAMHM ODeMX CBHT OTMeyaiTCs
nocTeneHHple Mepexonpl. B CTPOEHMM aMpTAayCKOH CBMTBI NMPHHUMAKOT ydacTHe
BajlyHHbIE U Cpe[IHeraJieyHple KOHIIIOMEepaThl, IPABEIN TR, MECIadHHKH U alleBpo-
yuTHL.. TOHKO3epHUCTBIE pPA3HOCTH MOpon OGBIMHO MMEIT BHIIHEBO-KPACHYIO
okpacky. Cocras rpyGoo610MOYHOTO MaTepHasia B KOHITIOMepaTax pasiiHyeH.
Ha zamape u cepepe lllarpipnuHckoro mporuba NpeMMyUIECTBEHHBIM pacripo-
CTpaHeHHeM IOJB3YKTCA OOGNOMKH MoKeMOPHICKHX MOPOM M TI'PaHMTOMIOB.
Ha Boctoke nporuba pesxo npeobnajawT 0GIOMKH KHCIIBIX M cpefHHX 3hdy-
3MBOB NPEUMYIECTBEHHO HHXKHETO [ICBOHA.

O61mas MOUIHOCTE aupTaycKoi cBHTBI M3MeHAeTcA oT 400 m (MecTopoxme-
mie Kaxcei-Kotp) mo 1400 m (uentpansHas gacts llarsipnuuckoro nporu6a).

Beiie aMpTaycKoit CBUTBI PAcloNaraeTcd J XK e3OHHCKAasd CBHTA.
Kenurayckas ¥ auprayckas CBUTHI Npu npuGmwkenmn Kk Kapcaknaiickomy
MOJHATHIO H JCKYIMHCKOMY KYIOJNY HOCHEHOBATeNIbHO BRIKITHHHBAKTCA C Ce-
Bépa Ha I W BHIMAJAKT M3 pa3’pe3a aKCIKOHCKOH CepHH, a [HKe3IHHCKas
CBHTA TPAHCTPECCHBHO JIOXMTCA Ha Bojee peBHMe KOMIUIEKCEL. B paiioHe mec-
Topox/aeHusi Kaxcei-Kotp W mpossiienusa Kapabaiitam ee OT/IOKEHHA HeCO-

——

®ur. 1. Cxemaruueckas reojormyeckasd Kapra [Dkeakasrad-YnyTayckoro paioHa (cocras-
neHa aBTopoM no marepuanam l0.A. 3adtuesa, B.A. l'onyGosckoro, U.B. Bauumkogo#t,
2.H. Enunoit, M.B. MapthiHOBOIf)

I — IJIHHBI, MECKH, rajIeYHMKH HEOTeHa; 2 — KapOOHATHBbIE MOPOIAbl HUKHETO KapDoHa;
3 - KOHTIOMEpPAarpl, TPaneNHTH, NECUSHHKH cpegHero—BepxXHero JAenoHa; 4 — necyaHukKH,
ANeBPOSIMTHI OPAOBHKA; 5 — cnaHubl KemOpua; 6 — mMeramMopduuecKue ciaHubl JoKem6-
puA; 7 — MHTPY3uBHbie 0GpasopaHUA NOoKeMOpuA; § — MHTPY3UBHBIC 0Gpa3oBaHMUA Maieo-
308; 9 — pa3pbiBuble Hapyulewusi; J0 — MapraHuesble MeCTOPOXKIEHHA M NPOABICHHA

67



@ur. 2. CeomHas crpatHrpagHyeckas KoloHka

=
3 s ug E é cpefiHe-BepXHEICBOHCKHX OTNOXeHHI [Dkeikas-
1S ‘353 sl Kononka | S ray-YnyTayCcKoro paiiona (cocTaBjieHa aBTOpPOM
el I SIS S £l no wmarepuanam B.A. [onyGosckoro u [p.
. = [11], A.B. Befimapua u f1p.)
2| = 1 — usBecTHAKM; 2 — OONOMHUTBI; 3 — Mep-
§§. = ‘E“-’ renu; 4 — apruwIMThl; 5 —aneBponuThl; 6 —nec-
&= | TTTT — YAHWUKH; 7 — IpaBenuThbl; § — KOHIJIOMepaThi;
= ‘;,EE e e s Il 9 — aH{e3IUTOBbIE, AH[E3UTO-HAUMTOBBIE W
S = aHgesurTo-H6azansroneie nopdupure;; 10 — tydo-
= g KOHITIOMepaThbl; /] — QONEBOHCKOE OCHOBAHUE;
- | 3lS 12 — mapraHueBble M OKelle30-MapraHueBbie
§ § = pyoel; 13 — oMapraHuoOBaHHble M O)KeJIe3HEH-
g_ = = HbIE NMeCYaHHKH .
< [8] 3 |&F
= 1=l
g |=]
= [JIacHO 3aNleraT Ha MopoJax aupTaycKo
s cBuThl. [Dke3nuHCKaA CBHTA CIIOXeHA MTPeU-
< MYIIECTBEHHO I/IbIGOBBIMH, BATYHHBIMH H
S KpYMHOTa/IeYHpIMH  KOHITIOMEpATaMH M
5
SE rpaBenuTamMu. [loguMHEHHBIM pacHpocTpa-
tE HeHMeM  TIONIb3YHTCA MENKO3€pHHUCTBIE
. NEeCYaHWKH, AaJeBPOJIMTBI H aPrMIUIHMTHI.
Lser mopon KpacHo-OyphiH, pexe 3ereHO-
e 6ypbiii. KoHrmomeparsl CocTosT H3 06-
s| 5 JIOMKOB pa3Ho0Gpa3HbiX NOPOJ, OXHAKO
S
noagasifAIIEe BGOJIBIIMHCTBO MX lpeacras-
- neHo 3bdy3uBaMH KHCIIOTO M CpefHe-
sl 5[ ro cocraea Donee OpeBHMX BYINKaHOTEH-
= g HBIX TOJII HIDKHEr0 H CpPEIHero /eBOHa.
s | < Pons o6nomxoB 3¢ @y3HRHBIX NOpO[ B
’E:EL KOHTJIOMepaTax /Ke3IHHCKON CBHMTHI yBe-
2 NMuMBaeTcA K ceBepy M Boctoky llareip-
s nuHCKOTO  mporw6a. OcafouHb  THI
=g paspe3a CBHTbI XapaKTepeH [UIf - BOMb-
§“§ meir wacth  Jke3Kasrad-YnyTayckoro
3 2 paioHa.
J=V vy CyILeCTBEHHO WHOE CTpOCHHE HMeet
(T CBMTa B BOCTOYHOM G0pTy AKTAaCCKOil

rpaGeH-cHHKJIMHan® B ropax Ksiuray
rae B ee paspe3se npeobnanaior 3¢ dy3uBHbIE ¥ IMPOKIIACTHYECKHe 0Opa3OBaHHA:
MHHIATIEKAMEHHbIE AHJE3UTO-6a3abTOBbIE ¥ AHNIEIUTO-[AUMTOBbIE NOPPHPUTHI
¥ UX TyG®sl. B OCHOBaHHH CBHTBI 3[1€Ch BBIJIENACTCA TOPH3OHT Ba3anbHeIX BalyH-
HBIX TyGHOKOHITIOMEPATOB C JIMH3aMH 1uaGa3oBbix nopdupuTos. lanbka Tydo-
KOHITIOMEPATOR MpeficTaRjieHa TPaHHTaMH, KHCIbIMM 3¢ (dy3uBaMy H MMHIATe-
KaMeHHbIMH nopbupuramu. Mowrocts ropusonta ot 40 go 80 m. OcHoBHas
YacThb paspe3a MpefCcTABIIeHa YepeyoILMMHCA MOTOKAMH aH1e3MTO-6a3abTOBBIX
¥ aHOE3HTOBLIX MOPQUPHTOB JTMIOBO-CEPOro LBETa ¢ MOJYWHEHHBIMH IPOCTIOsA-
MH KpacHO-Oypbix TydoNecyaHHKOB, JIAMHIUIMEBLIX TY(OB M KOHIJIOMEDPATOB.
O61as MOLIHOCTh BY/IKAHOTEHHOTO paspe3a coctagnaer okono 700 m. INauxa
BYJIKAHOT€HHBIX MOPON K ceBepy M 3amagy oT rop Keinrray (Ha paccTOAHMH
10 kM) cokpawaerca mo mMowHOCTH Ao 80—40 M WM NMONHOCTHIO BBIKIIMHKBA-
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eTCA, 3aMelanch KpacHO-0YpbIMM MeNKOTraledHbIMH KOHITIOMEpaTaMH H Iec-
YaHUKAMM; J1aBOBafA TOJLIA YTPauHBaeT OJHOPOIHOCTh, MOABIAKTCH NMPOCIOH
MeCYyaHuKOB M aneBponuToB. 3anagHee, B ropax Kakcer-Kotp 3d¢y3uBsl moutu
TMOMHOCTHI0 BBHIKJIHHHBAKTCA M 3aMeLIAl0TCA KPACHOUBETHRIMH KOHITIOMepaTaMy
H MeCYaHHKaMH.

MowHOCTh [KE3AWHCKOH CBUTBI B HCCIIElyeMOM paiHoHe KorebrneTcs B LMpo-
KHX Npefenax: no wxHomy Gopry lllarsipmuHckoro nporufa oHa M3MeHsEeTCA
or 350 M B pailoHe MecToposxnenus Dxe3ast no 650 M B pailoHe MecTopoXfe-
nus Kaxcer-Kotp. B paiioHe ropsi AMpTay MOLIHOCTH CBHTBI cocTaBrser 850 M.

JKe3MHCKAaA CBHTA B paiOHe MecTopoXpeHusa JIKe3/Ibl MPOpLIBAETCA CEKY-
LMMH HMIIAMH, COCTOSAIIMMH W3 DapuTa, reMaTHTa M OKHcoB mapraHua. HauGo-
Niee KpYNHbIe U3 HUX MMEKT NPOTAXKEHHOCTb B COTHH METPOB H MOLUHOCTh [0
MepBBIX JIECATKOB MeTpoB. K HHM OTHOCATCA *WITbHBIE Tela MECTOPOKIEHHS
Haiizarac, pynonpossnexuit Hapexxmunckoe, Bana-JIxes/s.

OT10KeHHA JKAKCHIKOHCKON CepHH BBIIENANTCA B CAMOCTOATENBHYI MOJIac-
COBYI0 (POpMalIMI0 HAa OCHOBAHHH TOTO, YTO OHA MpPEJCTABIIEHA EOUHBIM KOMII-
JIEKCOM TTIaBHBIM 06pa30M OCaJIOYHBIX, @ TAK)KE BYJIKAHOreHHLIX M BYJIKAHOTeH-
HO-OCAJIOYHBbIX MOPOJ, TECHO MapareHeTHYeCKH CBA3AHHBIX pyT ¢ Apyrom [18].
ConpoBosxxaoumi obpasoBaHue 3T0i (GopmMaluyu Ha3eMHBIH BYJIKAaHH3M Cpefl-
HEro H OCHOBHOTO COCTaBa HECMOTpPA HA JIOKAIBHBIA XaPAKTep ero MpoABJIeHHUA
ABJIALTCA BAXHBIM OTIIMUMTENIBHBIM TPH3HAKOM JIaHHOH MonaccoBoil Gopmauuu
OT MOJIAacC HHBIX THIOB. [ToMHBINA pa3pe3 KaKChIKOHCKON CepHM COCTABNALT BECh
BEPTHKAIbHBIH 00beM MOJIaCCOROI HOpMaLHH.

OTI0KEeHHA HKAKCBIKOHCKOH CepuUH MEepeKphIBAKOTCA NMOpofaMu Y i T ac-
CKOM® CBHTBHI, CI0XKEHHOH CPABHUTENIBHO TOHKO3EPHHUCTBIMH 0BIIOMOYHBIMH
nopogamH. B 3amajgHeix yacTAX paiioHa yWTAcCKad CBMTA 3ajieraeT HecOriacHO
Ha Gonmee npeBHMX 06pa3oBaHMAX. B BOCTOYHBIX YacTAX paiioHAa OHAa CBA3aHA C
HUDKEJIEKAWMMH T[OpOJaMH [DKe3[IMHCKOH CBHThl NOCTENEHHBIM MepexooM.
Ha ore u 3amage llarsipnuHckoro nporuba cBuTa nojapasgenserca o6pMHO Ha
nge- mauku. HuxHAs (apko3oBas) mauka NpeficTaBJieHa KpacHOUBETHBIMM Iec-
YaHHKAMH, [PABEIIMTAMH APKO30BOTO COCTAaBa, ANEBPONMTAMM M APTHIUIHTAMH.
MeHpl1IyI0 pOJIb B CTPOEHHHM NaYKH MIPaloT KOHIJIOMEpaThl. B OCHOBAHHM MauyKku
MOBCEMECTHO BBIIEIAETCA MADKHDYIOLIMHA TOPH30HT CIHMBHBIX MeNKO3ep-
HHCTBIX II€CYAHHKOB KBAapleBOrO H apKO30BOTO COCTaBa MOIUIHOCTBIO
or 6 no 50 m.

BynkaHMTBI B COCTaBe YHTAaCCKOM CBMTHI YCTaHAaBIIMBAITCA B TeX XKe MecTax,
rae M3BecTeH BYIKAaHOTEHHO-OC3HOYHBIH pa3pe3 [DKe3[MHCKOH CBHTBI, T.e. IO
3anagHoOMy M BOCTOuUHOMY Gopram AkTacckoi rpabeH-cuHknuHanu. OGHapyxe-
HBI OHM ¥ B MOICTHIAOUMX OTIONKeHHAX Mectopoxnenus Xaxcoi-Korp [25].
Bynkauutsl npercrasiieHs! Tydamu aHme3uTo-6a3anbToB, TydOKOHIIOMepaTa-
MH, TydoGpekuMaMH, TydoNecyaHHKaMK U TydoaneBpoIHTaMH, IeIUIOBBIMH TY-
damu.

Ha mecropoxnennsx Ixe3nst u XKakcsl-KoTp Kk OCHOBaHMI0 YHTaCCKOH CBH-
Thl IPUYPOYEHBI U1acTO0Gpa3HbIe 3a51eXH MapraHueBsIX pyIl.

BepxHsA NMayka YHTACCKOH CBHTBI CJIOXEHA KpPacHO-OyphIMH aeBpOIMTaMH,
apriJUTHTAMH H MeJTKO3epHUCTBIMH NecyaHukamu. MecTamMyu NpHCYTCTBYIOT Npo-
CJTIOH Meprefied W TTHHMCTHIX M3BecTHAKOB. Ha mecroposxnenuu XKakcw-Kotp
K BepXHeH 4acTH YHTaCCKOH CBUTHI NMPHYPOYEHBI MATTOMOLIHbIE JIWH3bl OMapraH-
LOBAHHBIX MECYAHHKOB. MOIIHOCTh YHTACCKOH CBHTBI KOJeGeTcA B LIMPOKHX
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npegenax: ot 200—-250 m Ha mectopoxiaeHuax [Ihxesmel W Haxcei-Korp no
1200 m B uentpansHoH yactH lllarsipnuHCcKOro nporuoa.

ITecuaHukH ¥ AJIEBPONTUTHI YHTACCKOH CBHTHI NOCTENEHHO CMEHATCA Kapbo-
HATHBIMH OT/IOKEHHSAMH CY TbhUH P EpPOBOTO roOpH30HTAa BEpXHETO
tdhamena. KapBoHaTHble TOpOIBI ITOTO FOPH3OHTA, 0GOraNieHHbIE THAPOOKHCIIA-
MH Kefie3a ¥ Ha TIOBePXHOCTH MPOABJIAIIIMECT B BH/IE Pa3BalIoB OYpbIX xemes-
HAKOB KO/UIOMOpPGhHOH CTPYKTYpPbI, MPOCIEKHBATCA MPAKTHIYECKH BOIb
BCEro cesepHoro odpamienua Kapcaknmaickoro NOOHATHA W Ha KPbUIbAX JCKY-
JIHHCKOTO KYTIOJIa W ABJIATCA XOPOUIMM MapKHPYIOLUMM ropu3oHTom. U3secr-
HAKH, ClIaraipiiye HU3bl CyNblM(epoBOro ropu3oHTa, 00NafanT XapaKTepHbIM
KOMKOBATBIM CJIOKEHHEM, HMeT OyrpucThie IOBEPXHOCTH HAIUIACTOBAHMSA,
comep)KaT OObIYHO MHOTOYMCIEHHbIE OCTaTKH Opaxuomop. Bemue no paspesy
H3BECTHAKH CTAHOBATCA OOJee IUIOTHBIMHM, TONCTOIUIMTYATBIMU, B HUX ITOABIIA-
10TCA IPOCTION JIONIOMMTH3MPOBAHHBIX M3BECTHAKOB, CMEHAKUMXCA B CaMBbIX
BepXax paspes’a Maykoi TEMHO-CePhIX H YepHBIX JIOMIOMHMTOB C MOAYHHEHHBIM
KOJIMYECTBOM TIPOCTIOEB M3BECTHAKOB. M3BECTHAKH YacTO OKpPEeMHEHHbIE, HMeI0T
CephIA 1 KOPHYHEBEIH IBET.

MouHOCTs OT/IONEeHWH CyNbUM(pepoBOro TOPH30HTa BO3pacTaeT ¢ lora Ha
cesep ot 40 go 80 m no wxHOMY Gopty lllarsipmHHcKoro nporuda (MecTopoX-
menus JDxeansl, Xaxcer-Kotp) 10 400 M B LeHTPAIBHBIX YaCTAX Mporuba (ropet
Keiurray) u 300700 m no ceBepHoMy Bopty nporuba.

K nopopmam cynbuugepoBOro ropH30HTa NpPHYPOYEHBbl I[UIACTOBBIE 3aJIEHH
JKele30-MapraHueBsix pyn Mectopoxaenus Kaparac. IToutu mo Bceit TeppHTO-
PHH paiioHa B CYNbIMGEepOBOM rOpH30HTe HabII0O[aeTcss OMapraHleBaHue B OK-
pPEMHEHHbIX KapOOHATHBIX MOPOMaxX, MPOABMBLIEECA B Pa3BHTHH B HHX TOHKHX
MPOXKHIIKOB THAPOOKHCIIOB MapraHua (mposBnenwe KapabGaitam u mp.). He-
penKo HabmrwoaeTca 3aMelleHMe TMAPOOKMCIaMH MapraHua LEeMeHTa MecyaHu-
KOB, MJIOMOILIHbIE JIHH3bI KOTOPLIX BCTPEYEHBI B CPEHHX HACTAX pa3pe3a rOpH-
30HTa. B 30Hax [poOneHMs KJIaCTHYECKMI MaTepudan OBBMHO CLEMEHTHPOBaH
Taxoke rugpookucnamu mapranua (Kaxcsi-Kotp, Kapabaiitam) .

HBBOHCKHB OTIIOXKEHHA MNEepEeKphIBANTCA TOJNIEH HM3BECTHAKOB paHHeKa-
MEHHOYTIOJIBHOT'O BO3pacTa.

AHanu3Mpys XapakTep pacrpefencHHs MOpOJl cpeHe—IO3IHECBOHCKO-
ro BO3pacra, MOXHO OTMETHTb, YTO BYJIKAHOIE€HHBIE OTJIOXKEHHWA pPA3BUTHI B
GOPTOBBIX YAaCTAX MEXKTOPHBIX BNAIHH, MMEIIMX TEKTOHHYECKHE OTpaHHye-
Huf. MakcHManpHOE pasBHTHE OHM TIONYUMIM B AKTaccKOH rpabeH-CHHKIH-
Hanu. [eonoruveckuii paspe3 3fech XapakTepH3yeTcs MNpeobiiaJlaHHeM J1aBoO-
BBIX M3NHAHMA aHOEe3HTO-0a3a/IbTOB C MOJUMHEHHBIM KOJIMYECTBOM OCAHOYHBIX
nopojl. BynxaHOreHHbIE OTIOXEHHWA JIaTepaibHO CMEHAWTCA BYJIKAHOTEHHO-
OCaJIOVHBIMH, CPeM KOTOphIX MpeobnajanoT obnomounkie obpasoBanusa. Ha-
PANY C HUMH TMOABIIAKTCA TY(DOBbIE Pa3HOCTH BYJIKAHWTOB OCHOBHOTO COCTaBa.
K sromy THny paspesa npuypouyeH psj pyJONpPOABIEHWH M MeCTOpPOXKICHUH
MapratueBsix pyid. B GoproBmix yacTAX Mporubos pasBuTel rpybGoobiioMouHbie
0CayIoYHbIE OTIIOKEHHsA, YACTO BAITYHHbIE KOHIJIOMEpAaThl OTMEUAKTCH B OCHO-
BaHWM [DKE3IMHCKOH W YHTACCKOH CBHTBbI. JTH CBHTBHI 3a/IeraloT Ha MOICTHIIA-
IMX OTIOXEHUAX C pa3MbIBOM. B lleHTpanbHbIX yacTAX Mporubos HabmonawTcsa
HenpepbIBHbIE pa3pe3bl JKe3IMHCKOH M yiTacckoi cBHT. [lepBas u3 Hux Gonee
rpyBoobnomoyHas, BO BTOpoH npeobnajaiiiee pa3BUTHE MONYYAKT MECYaHHKH
C MPOCIOAMH AIeBPOJIMTOB H APrUJUIMTOB B BepXax pa3pe30B. ApPruilJIMThI H
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a7IeBPONMTHI IOMHHUPYIOT B BEPXHEH YacTH pa3pe3a [HKE3IMHCKOH M 10 BCemy
pa3pe3y YHWTAacCKOH CBHMThI B 3amafHo# yactH lllarsipmuHckoro nporu®a, 3anaj-
Hee Ynyrayckoro nmogHATHA. BocTounee B Gonbliei CTENEHH Pa3BHUThI MecuaHbie
Pa3sHOCTH MOPOJL.

TexToHHKA

B cknamuatoit cTpyKType paHOHa BBIAENAKTCA IBAa CTPYKTYPHBIX 3Taxa,
OTBEYAIIMX [I0KeMOPUACKO—KAIeJOHCKOMY (HMOKHHH 3Ta)<) M repLUUHCKOMY
(BepxHMH 9TaX) 3TalNaM Pa3BHUTHA.

JipeBHHE CKagyaTbie COOPYKEHHA HHMXHErO 3Taxka, ()parMeHTbl KOTOPhIX
HabmopawTcs B ANpPaX AHTHKIIMHAIBHBIX CKJIAJOK TepUMHCKOHR CTPYKTYphI,
NpefcTaBnAnT coboi THIMYHBIE CIOXHBIE AHTHKIWHOPMM M CHHKIIHHOPHH,
B cTpoenuH uX MPHHUMAIOT YYacTHe MOPOALI AOKeMOpHsA, KeMOpPHICKOH H opao-
BHKCKOH CHCTEM.

JIna repuMHCKOro CTPYKTYPHOIO 3TaXa XapakTepHO IbIO0BO-CKIIagyaToe
CTpoeHHe, OOYCIOBIIEHHOE Ppa3sHOHANpPaBJICHHBIMH [BHXEHHAMH GI0KOB QyH-
[aMeHTa MO pPa3TOMaM CeBepO-3aNMaJHOTO MPOCTHPaHHA. ITH pPAasiOMbl CTAIH
pa3BHBaThCA C Hayana JeBOHCKOro mepuosa. Hambonee KpynmHpIMM TEKTOHM-
YECKMMHM JJIEMEHTaMH BEPXHEro CTIPYKTYpPHOTO 3Ta)a SABJIAIOTCHA MOIHATHA M
BIA[HHBI, CTIOXKEHHbIE MOPOLAMH IEBOHCKOH W KaMeHHOYTOIIbHOH cHctem [4].
910 coBpemeHHpre Kapcakmaiickoe nomuATHe, YnyTayckud M ICKYITHHCKHA
kynona, larsipmunckuit nporu6 [12]. TMogHATMs W BHAJMHBL OCIOXHEHbI
TeKTOHHYECKHMH CTPYKTypamu Oonee Bhicokoro nopsaaka. K wum ortHOCATCA
HaJIOKEHHbIE MYJIB/Ibl M NPOrHOBI, rOPCT-aHTHKIIMHAIA M I'pabeH-CHHKIIMHAIH,
KYTona, OpaxHaHTHKJIMHANIH H 6paXuCHHKIIHHAIIH.

C wro-3amaia K ICKYIHHCKOMY KYMONy NpUMbiKaeT JKe3IMHCKas aHTH-
KIJIMHAJIb, BBHITAHYTAsA B CeBepO-3allaJlHOM HampasieHud. B ee spe oBHaxawoIcA
TPaHUTON/IBI IEBOHA, H0T0-3aMajlHOe KPhUIO CIIOXKEHO (PPaHCKO#H KPacHOUBETHOH
TONueH. AHTHKIIHHATD OCTIOXKHEHd HADYLIEHWAMHU THIA cOpocoB M cGpoco-Hajl-
BHIOB, MEX/Iy KOTOPhIMH B paiioHe MecTOpoxeHus JIxe3[p! yCTaHaBIMBAETCH
y3Kuii iporu6 ceBepo-3anagHoro Hanpaenewus [13]. OH yHac/ieOBaHHO pa3BH-
BajIcA B (D)AMEHCKOM BeKe, YTO YCTAHABJIHBAETCA MO YBEJIWYEHHI0 MOLIHOCTH ap-
KO30BOH MAYKH YHTACCKOH CBUTbI. MOLIHOCTE KpPACHOLUBETHBIX TOMNIL H3MEHALT-
Cfl CKauKk0o00pa3Ho, YTO MO3BOJWIIO MPENNONONHTE CYLIECTBOBAHHE Pa3pbIBOB B
nepHos MX Hakomiewus [13]. Bo Bpems O1JI0eHHA MOpPOM apKO30BOH MaukH
nporu6-noByiuka 6sU1 Kak Obl 3ameyaTaH BMECTE C OTPAHHYHMBAKILMMK €0 Ha-
PYLUICHHAMM.

CesepHeiit Gopt Kapcaknaiickoro mogHATHA OCNoXHeH AKTaccko# rpaGeu-
CHHKJIHHAJIBI0, KOTOpAA CIIOKEHA [EBOHCKHMH M KaMeHHOYTOJIBHBIMH OT/103Xe-
HUAMH. B 10HOH yacTH rpabeH-CHHKIHHATL 060pBaHa KPYMHBIM CyOIMpPOTHBIM
Kotpckum cGpocom. 3anajiHeiit GopT AKTaccko#l rpabeH-CHHKITHHAITH OCTIOMKHEH
Kaxcer-Korpcko mynbnoi. B paiione Haxcei-KoTpekoit Mynibabl ycTaHOBIICH
yacTHeH mporub, mo npupome Gnu3kui nporuby mectopoxiaeHus J[DKessl.

C wora k ¥YnyrayckoMy Kymnosy NpHMbIKaeT AKXaTbCKas CHHKIHHANb, Bbi-
TIOJIHEHHaA [eBOHCKHMHM H KAMEHHOYTOIBHBIMH OTIIOKEHUAMMU.

PaspeiBHBIE HapylleHWs Ha ONMMCHIBAEMOH TePPUTOPHM MOMpa3fieinAlTCsa Ha
[BE IpYINBI — ceBepo-3anajgiHoro (GMM3KOro K MepUIHOHATBHOMY) H ILIMPOTHO-
ro npoctipauua. Hapywenus nepBoii rpynnsr npeobnapgator. K HuM oTHOCATCA
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Pa3peiBbI, Pa3BUThIE MO 3aMaJHOMY H BOCTOYHOMY CKJIOHaM YIyTaycKOro Kyro-
na. Cy6mepuaMoHanbHble HApPYLUEHHA IIHPOKO Pa3BHTHI B I0XKHOW YacTH AKTac-
cKo# rpaGeH-CHHKIIMHAIM, TJie B LenoM obpasylor KeiiraBckylo 30HY pa3spel-
BOB. B palioHe IJCKYINMHCKOro KYIONa pasBUTHl HapyLUEHHSA TUMA cOpOCOB H
cBpoco-HagBuroB. Mmu ocioxkHeHa Jke3MHCKAA aHTHKITMHATIb.

lllnpoTHEIe ¥ CyOIMPOTHRIE HAPYLUCHWS Pa3BUTHI IIABHRIM 00pasoM 1o ce-
BepHoMy o6Gpamienio Kapcaknaifckoro nojHATHA H 10 BOCTOYHOMY M 3alaiHo-
My Gopram AkTaccko# rpabeH-cHHKIHHamH. Hanbonee KpynmHeIM M3 HUX ABIA-
etcs Korpckuit ¢c6poc, orpaHUUMBaKOLIMA CHHKIIMHAD C 10Ta,

XapakTepHOH YepTOH TEKTOHMKH pailoHa fABIAETCA MPHYpPOUYEHHOCTh XHIIb-
HBIX PY/IHBIX TENl K Pa3pbIBHBIM HApYIUEHUSM, Or PAHHUMBAIOUMM NIPOrHOBI-IO-
BYUIKH BO BpeMs HAaKOIUIEHWA KOHITIOMepaT-lecYaHuKoBoi mnaukd. Ha mecro-
poxaenuax xesmer v Makcel-KoTp #unsHbie Te1a, MpHYpOYEHHBIE K pasioMaM,
COCTABIIAT YacTh pyAHBIX 3anexei. Ha mecropoxxnenuu Haizatac pyner oGpa-
3YI0T MCKITIOYMTENTBHO JHMIIbHbIE Tela HeGONMbIIOH MOIIHOCTH.

MarmaTuueckue oOpa3oBanus

Ha tepputopHyu M3yyaeMoro paioHa mMarMaTtHieckue obpa3oBaHHA MpejicTas-
JieHb! NOKeMOpHHCKHMH H Mane030HCKUMH HHTpY3uAMH. B dopmupoBanuu mo-
CTIe[IHHX BBHIJENANTCA [BAa UMKIIA: HKHENATE030HCKHH (OpIOBHK — CHIYp) U
Ccpe/Henaneo30icKuil (paHHui M cpeumit feBoH) [21]. loxemBpuiickue HHTPY-
3WM Mpe[CTAaBIIEHBI IUTATHOTPAHHTO-THEHCAaMH apxesA, OOHaKalUMMMCA B AIpe
ICKYNHHCKOTO KYNOJa, H BepXHENpOTePO30HCKHMH MerMaTHTOBBIMH TPaHHTO-
rHeficaMH, yCTaHOBJIEHHBIMH B padoHe moc. Axtac. Marmarnueckne oGpasoBa-
HHA HH)XXHEro 1aneo30s NpeCcTaBJIEHbI NPEUMYILIECTBEHHO YNbTPaOCHOBHBIMH H
OCHOBHBIMM MopojamH (rabbpo, rab6po-amuGOTHTEL, MHPOKCEHUTEI, CEPIEHTH-
HH3HPOBaHHBIE MMPOKCEHHTHI H CEPNEHTHHWTHI), PA3BUTHIMH B HOT0-BOCTOYHOM
YacTH paHoHa, B JCKYIHHCKOM Kymone. HukHecpeqHeeBOHCKHe Marmaruyec-
KHe 00pa30BaHMA MpeECTaBIIEHbI IJIABHBIM 00Pa30oM aNifKCHTOBBIMH I'DaHUTAMH,
THOpHTaMH, rabbpo M 1IETOYHBIMU MOPOJAMH. BhIXo[s! MX NpUYpOYeHs! K Yiy-
Tayckomy kymony H Kapcaknaiickomy NMomHATHIO (10XHas 4acth AKTAacCKOM
rpabeH-CHHKIMHAMK) . Bo3pact rpaHMTOB B paiioHe MecTOpoxaeHuil JIke3msl 1
Haji3aTac He ycTaHOBIIEH H IPHHAT KakK J0OJeBOHCKHH [24].

MECTOPOXJIEHHA MAPIrAHLIEBBIX
H KEJIE30-MAPTAHLIEBBIX PY]

Ha tepputopMn paiioHa, KaK YKa3blBalOCh BBILIE, CYIIECTBYIOT TPH THIA
BEPXHE[IEBOHCKHX MAapraHUEBbIX M Kee30-MapraHueBbIX MECTOPOXIEHUH H
NpOABNIEHHH : Ke3THHCKHH, Haii3aTacckuil M Kapatacckuit [19]. IlepBbii npen-
craBned mectopoxaeHuaMH [Dxe3ms v Xakce-Kotp n npossneruem Cranpmapr.
Bce oHn nmpHypouMBaKTCA K OCHOBZHWI YWTACCKOW CBMThL. BTOpo# THN mpen-
cTaBjien mecTopoxnennem Haiizatac m pamom pymonposiBieHuH, HAXOOAUIMXCH
Ha Teppuropun JDkespuHckoro pynHoro nons (Hapexmuuckoe, Bamamkan) u
no cepepHoMy o6pamienuio Jckynuackoro kynona (bana-Ixe3npr, 3anagHbmit
Kepererac u ¥aman-Kepererac). K TpeTtsemMy THMY OTHOCATCA MECTOpPOXKIIEHHE
Kaparac u nexoropeie pynonpossnenus (Kapabaiitam u 1p.), KoTopbie npuy-
POYEHBI K OTII0XEHUAM CYIIbLIH(epOBOro ropu30HTa,
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Thke3gHHCKHH THII MECTOPOXKIeHHH

Mecropoxnenue [Dke3nsl. B reonoruyeckom crpoenuu JDxesguHCKOro pyn-
HOTO MOJIA NPHHAMAIOT yYacTHe MOpoO/bl AOKeMOpHICKOro BO3pacTa, JeBOHCKHE,
KaMEHHOYTOJIBHEIC H YeTBEepTHUHBIE oTiIoXeHHA (¢ur. 3). JloxembGpuiickue 1o-
ponbl 0GHaxeHs! B Aflpe ICKYIMHCKOIO KYIOJAa K CEBEpPY OT MEeCTOPOXICHHA
Haiizatac u mpefcTaBiieHbl rHelicaMy, KBapLeBO-CIIOAAHBIMH Cl1aHLUaMH, rabbpo-
ampubonuTamu.

JleBoHCKHe 00pa30BaHWA B paiOHe MecTOpOXIeHWdA JIke3/Ibl NpeacTaBIeHsl
nopopami Kei3euitayckodt (D;kz), mwesmunckoit (Dafrdj) m yitacckoi
(D3fmut) ceut ¥ cynbuudepororo ropusonra (D;fmsl).

OTnoeHUs KBI3bUITAYCKOH CBHTBI IPOTATHBAKTCA Y3KOH MOJIOCOH BIONb 3a-
nagHoro Gopra JcKyNIMHCKOro Kymnona. B coctaBe CBMTHI NPHHMMAIOT y4acTHE
NecTpOLBETHbIE KOHIJIOMEpaThl, IPABENUTEI, IECYaHHKH, a TAKIKE JIHIIApHTOBEIE
nopdHphI X HX 3epHHCTBIE TYDBI, TY(QOKOHTIIOMEPATHI.

OTnoeHNA [Ke3THHCKOH CBUTHI 3aJIETaKT HECOTTIaCHO Ha IPaHk =X H JIOKeM-
Opuiickux MeTamopdrueckux nopopnax. [IpencraBneHsr BATYHHBIMH H KpYyHOTa-
JIEYHBIMH KOHITIOMEPATAMH, IPABEJIMTAMH, BHUIIHEBO-KPACHBIMH AJIeBPONIHTAMH
W apruuiMTamy. ['aibKa KOHTJIOMEpPAaTOB H I'PaBelMTOB COCTOMT U3 MeTaMOpdH-
YeCKHX IOpHBIX NMOpOJ, KBaplia, MONEBOTO WMara, rpaHuTa H 3¢ ¢ysusos, Pas-
Mep'ra.nex M BanyHoB oT 2—3 cmM 110 80 cM B nonepeurnke. MOLIHOCTS Ike3[MH-
ckoi cBuThl 300 M.

- Konrnomepatossle 06pa3oBaHus [Ke3TMHCKON CBUTBI COITIACHO MEPEKpPhIBA-
H0TCA MOPOJaMH YHTACCKOH CBHTBI. MecTaMu OTNOXEHHA 3TOR CBHTHI HECOTTTACHO
3a71eraioT Ha rpaHuTax v ampubonHTax.

Yiitacckas CBHTAa pacwieHseTcA Ha /e naukd. KpacHOUBeTHble OTIOXEHHA
HWkHel (apko3oBoii) mauxu (Difmut') mpemcraBnens rpaBenHTaMy, IeCyaHy-
KamM H KOHrnomeparamu. IlecyaHMikH XapKTepH3YIOTCA BeCbMa Pa3HOPOMHBIM
MEeXaHHYECKHM COCTABOM — OT MbUIEBATHIX YacTHI 10 0GIOMKOB pasmepoMm 3—
8 mm. CocTraB MMHEpaIbHBIX 3epeH MEeCYaHWKOB pa3HOOOpaseH: KBapll, KalHe-
BbIM IMOJIEBOM LIMAT, pexe OHOTUT, IUIarHoKias, o6MOMKH mMeTaMopgHYecKHX
TOpHBIX NMOpof. LleMeHT KBapleBO-CepUIMTOBBIA C MIPHMEChI0 OKUCIIOB JKene3a.
KoHrmomeparts! ¥ rpaBenuTsl apKO30BOM MayKu BCTPEYAalOTCA B BUIE HEBBIIEp-
JKaHHBIX N0 TPOCTHPAHHMIO H TAJICHHIO POCTIOER MOLIHOCTBI0 1 —2 M M COCTOAT H3
rafieKk rpaHuToB, KBapua, Meramopduveckux H 3¢ dys3uBHsx nopon. K ocHoBa-
HMI0 apKO30BOH MauyKH YHTACCKOH CBHTHI MPHYpPOYEHBI IUIACTOBLIE 3AJIEKH Map-
raHUEeBhIX py.. MouHocTs 0TI0XeHUH apKko30Bo# maykyu 150 M. Apko3oBas nay-
Ka CBA3aHA NOCTEMEHHBIM NIEPEXOMIOM C MOpofamu BepxHed mauku (Difmut?).
B ee cocTaBe NpUHHMAIOT YYacTHE Cephle, KPACHOBATO-CEphIe H 3eJIEHOBATO-CephIe
NECYaHWKH ¥ H3BECTKOBHCTBIE aJIeB POTTUTHL.

O1n0KeHHA YHTACCKOH CBHTBI COITIACHO MEpeKphIBAIOTCHA HepacwleHEeHHBIMH
OTIOXEHHAMH CYNbIM(epOoBOro ropu3oHTa GaMeHCKOro sipyca M TypHeHCKOro
Apyca KaMEHHOYTOJIBHOTO OT/ENa, MPe/ICTABIEHHBIMH TeMHO-CEPBIMH JTOJIOMHTH-
3MPOBAHHBIMH M3BECTHAKAMH, KOTOPhIE BBILIE [0 pa3pe3y CMEeHAITCA KPUHOU/I-
HBIMH H3BECTHAKAMH, H3BECTKOBHCTHIMH CIIAHIAMH H NMECYAHHCTHIMH H3BECTHA-
Kami. ITopossl 3TOr0 BO3pacTa Ype3BBIYaHHO LIMPOKO PAaclpOCTPaHEHHI B pai-
OHe, cnaras Kpbuibf JDKe3MHCKOH aHTHKJIMHATU, BBIXOOBI HX K CEBEpo-BOCTO-
KY M 10r0-3aMajy or MecTopoxaeHusa JIes[sl MPOTATHBAIOTCA B ceBepo-3amnaji-
HOM HarfpaBJIeHHH B BH/IE IBYX LHMPOKHX Monoc. MoLHOCTs H3BECTHAKOB B pai-
oHe MectopoxieHua [Dxeans: cocrapnger S00 m.
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@ur. 3. CxemaTnyeckas reosnornvyeckas kapra xesguuckoro pyaHoro nons (no H0.A. 3aii-
uesy u ap. [13]);

] — yeTBepTHuHbBbIE AJUIIOBHANIbHbIE OTNOXeHUA; 2 — kapOoHaTHaA TONMLIA TYPHEACKOToO
u ¢damMeHCKoOro ApycoB; 3 — MecuaHMKH, AJIeBPOJIMTHI YHTACCKOW CBUTBI}; 4 — apKo3oBasd
nayKa YWTACCKOM CBMTBI; 5 — KOHITIOMEpAaThl [Ke3[MHCKOH CBUTBI; 6 — KOHTJIOMEpPAaThl
H MEeCYaHMKH HHXKHEro [eBOHa; 7 — pokeMOpHiicKHe craHubl; & — rpaHMTbI; 9 — @ — KOH-
TYP PYAHOIH IUIACTOBOM 3a/1eH, 0 — BBIXOAbI PYOHBIX 3aje)Kel Ha noBepXHOCTh; 10 — pa3-
PhIBHbIE HAPYILEHMA

Wutpy3uBHbie 06pa3oBaHMsA Mpe/CTaBIEHbl HA MECTOPOXIEHHH TpaHHTAMH
[0MEeBOHCKOTO Bo3pacta. OHM ¢1aralT [Ba MacCHBAa, KOTOPbIE OTPAaHMUMBAKOTCA
DONMBLUMMH NPOTAKEHHBIMH Pa3pbIBAMH CEBEpO-3alaJHOTO NpPOCTHpaHuA. 3anaj-
Hbii — JDxesuHCKMM MaccMB oBHaxaeTcs B Bue uemu y3kux (ot 150 mo
200 M) BBIXOIOB BIOJNH J0MMHB! p. Bana-¥e3snmer Ha nporsxenun 3500 M u Ha
Gonbluei TWIONIA[M PacHPOCTPAHEHHA MEPEKPHIT IEBOHCKMMH M KaMEHHOYTONb-
HBIMH OTnOXeHuAMH. Bocrounsni — Hai3atacckuit MaccuB otnenserca ot xes-
JMHCKOTO NOKeMOPHHCKHMHM ClaHuaMu M ampuBonuTaMu ¥ HaxXOIMTCA B OK-
pectHocTAX ropsi Haiizarac. O6a maccuBa ABNAKTCA MENTKHMM BBICTYIIAMH
AMAKATBHOH YACTH KpYNHOro GaTonuTa, 3anerarmllero Mo JeBOHCKUMH U Ka-
MEHHOYTOJIEHBIMH OTJIOKEHHAMM.

Y BOCTOUHOW paMKM KapThl MECTOPOXICHHA NPUCYTCTBYIOT IPAHUTEI, KOTO-
phble ABJIAKTCA YACTbI OBIUMPHOTO MOJA apXeiCKUX MWHTPY3UBHBIX MOPOJ, pas-
BMTBIX B IEHTPAIBLHOM YacTH JCKYMHCKOTO KYTIOMA.

Crpykrypa Mectopoxienus Jkesfsl onpenensieTcs MpHYpPOYEHHOCTHIO €ro
K Iojore nagawoiemMy Kpsuty JDKe3MHCKOH aHTHKITHHANH, ABIAIOLIEACS CKIIa-
KO BTOPOro MOPA[KAa HA 10T0-3aMaJHOM KpbUle JCKYJIMHCKOTO MOIHATHS.

Jlxe3muHcKkas AHTUKIHHATG HMEeT CeBepo-3alajiHoe NMPOCTHPAHHE C IOTpY-
JEHHEM LIADHHPA HAa H0TO-BOCTOK M C MOJIOTHM NAaJIeHHeM KPLUIbER MOJI YITIOM
8—20°. Bjionib CeBEPO-BOCTOUHOTO KpbUIA AHTMKIIMHAIA NPOXOIUT KPYIHBIi
perMoHaNbHb cOpoc (Arampipckuit), MpoTskeHHOCThI0 15—20 kM. Ilapgenue
TUIOCKOCTH cMectuTens cbpoca loro-3anajgHoe mop yrnom 70—80°, ammmurya

74



(F4]

4]

@ur. 4. CxemaTHYECKHI TeOJIOTMUECKHH paspes
uepe3 eHTPAIbHYI0 HacTh MecTopoXaeHus Jhkes-
el (no [0.A. 3akuesy u ap. [13])
YenosHsie 0603HaueHUs Te e, YTO | Ha ¢ur. 3
1 — soro-zanagHbii 6/10K; 2 — UCHTPATIbHLIA
Onox; 3 — ceBepo-BOCTOMHBIN BNOK

200—250 m. ¥ mecropoxnaeHusi oT Arafplpckoro cbpoca OTBETBIIAWTCA [1Ba
KkpynHbix cBpoca — Jxesmuuckuit M Kapcaknaiickuii. Oba nporsarusainTcs ¢
CEBEpO-3anajiHoTO (hraHra MecToposieHus JIxes/ibl Ha H0ro-BOCTOK, TO pac-
xomsack Ha 25—30 ™, 10 cBmkasch 10 10—15 M, 1 UMeIOT LAPHUPHBIA Xapak-
Tep ¢ OCbI, NPOXOMALLEH HA NepeuMe pymHOro Ttena (yuactok JlayibHuit).
MpoctMpanue wWapHUpHBIX c6pocos 310—315°, majieHue cMeCTHTENA B CEBEpO-
3alajIHOM Y4CTH [OTO-3alajiHoe, 4 B OT0-BOCTOUHOM CeBepO-BOCTOYHOE. YTIIbi
napgenus cmecturenei 75—85°

Pynueie 3anexw IIke3IMHCKOr0 MeCTOPOKIEHHA BBITATHBAIOTCA B CEBEPO-
3anajiHOM HallpaBJlIeHWM Ha paccrosiide 6 kM. Ha MecTopoieHUM BeIIENAIOTCA
Tpu yuactka — Jlxkesnmwl, Haneaui u IIpomexyTtounsiid. Yuactku [Ikesisr u
JanbHuit NpefcTaBNAKT CODOH e[MHOe py[HOe Teno, pasjenennoe JIxe3rmH-
ckuM, KapcakmaiickiM ¥ ArafpipckMM cOpocaMH Ha CEpHI0 CTYIEHYaThIX
O710KOB — HTrO-3allajHbli, LEHTPaNbHLET M ceBepo-BocTounbii (dur. 4). Ilo
Jhxe3muHcKOMY CBpOCY B LEHTPAIBHOM YaCcTH MECTOPOXLEHHS PY/IHOE TEno
OMYLIEHO Ha HecKoNbko /ecATkoB MetpoB. ITo Kapcaknaiickomy c6pocy ami-
NUTYAA MOCTPYIHOTrO CMELIEHHS M3MEHAeTCA OT MEepBBIX METPOB [0 NOIYTOpa-
IBYX [ECATKOB METpOB, IO Arafsipckomy cGpocy BelMuMHa CMEIEeHHSI CO-
crapiser 250 m. Mmeercs cucreMa ONepAoIIMX HAPYLIEHMH C aMIUTMTYIION
cMereHus 5—10 m.

B ioro-zanajmom (npunomHaTom) 610Ke pyIHOE TENO MpOCIEXMBAETCA Ha
paccrosiide 200 M ¢ mafeHWeM Ha Kro-BOCTOK I0f yriom 8—10°. Pymsr 3ame-
[410T HENOCPE/ICTBEHHO HA IPaHUTaX WM OT/IENIAIOTCA OT HMX MAarTOMOIIHBIM
npocioem necyanuka. C ceBepo-BOCTOKA PY/HOE TENO CPe3aeTcsi MIOCKOCThIO
IxespuHckoro cbpoca. CeBepo-BOCTOUHAR OKOHEWHOCTh 3ATIEXNM BBIXOJMT HA
iHeBHYH0 NOBepxHocTh. [lo HanpaBneHio K I0ro-BOCTOKY OHa NOTpYyKaeTcs
IO TONLY KOHIIoMepat-necyanukos. Ha ywactke [lanbHuit pynHoe teno nop-
CeuyeHO CKBaXHWHAMH Ha rnyouxe 250—260 m. MowHOCTh pyaHOTO Tena koned-
nercs ot 0,1 no 6 M. Cpeitsia momHocTs 2,9 M.
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Llentpanbhbiit (MexcOpOCOBLIH) GOK 3aKIUEH MEXIy JIKe3IMHCKUM H
Kapcaknaiickum c6pocamy. B rutaHe umpuHa ueHTpanbHOH yact Gioka cocras-
nser 20 M Ha 0ro-BOCTOKe, Ha cepepo-3anajie oHa coctaBnser 80 m. Pymmoe
TeJl0 MMeeT 3aJeraHue, GIM3KOe K OpH30HTaIbHOMY. MOLIHOCTh H3MEHUHBA:
ot 2—5 no 25—-30 M, B cpeaiHeM 2,5 M.

CeBepo-BocTOuHbIH (OmymenHpii) 6nok 3aneraer Ha rnyGuHe OT 100 mo
200 M. B npunerawomeii k c6pocy YacTH py[aHOe TelO OTIEleHO OT IPaHWUTOB
MATOMOIHBIM NpOCIOeM 6e3pyIHBIX MecYaHHKOB, MOLUHOCT KOTOPBIX C y/la-
nenmeM ot cBpoca K CeBEpO-BOCTOKY yBelHuHBaeTcs. B ceBepo-3amaHoi yac-
TH OTMEY2eTcss HECKOJIBKO PYIHBIX MPOCTIOEB, OTAEJIEHHBIX APYT OT Apyra oMap-
raHIOBaHHBIMH NecyaHnKamu. MHOT/Ia TPOCIIOH CITMBAKTCA BMeECTe.

B ceBepo-3amaiHoii YacTH MecTopodaeHus JIke3[pl pyIHOe Teno CMelaeTcs
Aranpipckum c6pocom ¢ ammmutyzacd 200—250 M, a Ha 10TO-BOCTOKE YCTaHOB-
JIeH KOHTYp €ro ecTeCTBeHHOTO BBIKIIHHMBAaHWA. PynHoe Temo 3a ArafbIpcKHM
cbpocom umeeT opmy MmnactooGpa3HON 3amexH ¢ MajieHHeM Ha 1ro-3amaj noj,
yrinom 8—10°. MowHocts ee koneGnercs or 0,9 y1o 3,7 m, B cpenem 1,3 M.

BHyTpeHHee CTpoe€HMe ONMCBIBAEMOH pYIHOH 3aleXH OTIHYAaeTCA 3HAUM-
TenbHOH cmoxHocThio. Hanbonee GoraTeie pynpl NpHypoueHel K 30HaM pas-
noMoB, a Ge/Hble py[dbl M OMApraHUOBAaHHbIE NECYAHWKH 3aJIeralT B Yyrane-
HHHM OT Pa3JIOMOB, BBIKIIHHUBAAChH 110 NaJEHUIO H IPOCTHPAHHUIO.

Yuactox [lpomesxcyTouHBIi NpesICTaBIeH JABYMA MIacTOOOpasHBIMH 3ajlexa-
MH — BOCTOYHOH H 3anajHoH. BocToyHas 3amexs B CeBepHOH YaCTH BBIXOIMT
Ha JIHEBHYI0 [OBEPXHOCTb, a K 10Ty OHa MOrpyxaercs Ha rnybuny 100—120 m.
Manenue 3anmexm ioro-3anagHoe mnof yrmom 8—12°, obmas NPOTAXEHHOCTH
sanexu no npoctupanuio 800 M, no mapgenuw 700 M., CpenHsas MOUIHOCTH
tena 2,8 M. PaspeiBHble HapyuieHus Tuna cBGpocoB, BCTpeyaeMble Ha 3TOM
yyacTke, MMET Hebomblive pa3mepbl. AMIUTMTYOa cBGpocoB OT [onledl MeTpa
0o 2 M, IPOTAKEHHOCTh — HECKOJIBKO eCATKOB MeTpoB. borareie mapraH-
LeBble DYOAbl CIAaralT KHYK YacTh YYacTKa M HAaXOMATCA OT NOBEPXHOCTH
Ha Oonbliod ryOuHe, a OedHble Pydbl ClAralnT nepHdepHyecKyl 4acTh 3a-
nexu. B rokHOH vyacTM pyaHoe Temo 3aneraeT Ha amdubonuTax aokeM6pHid-
CKOT0 BO3pacTa, Ha CeBepe OHO OTHENEHO OT TMOC/HEIHHX BO3PACTAIIHMMU
MO MOUIHOCTH Ge3pyIHbIMH eCUaHHKaMH.

3amajHas 3aneXe M0 YCIOBHAM 3aleTaHHA, MHHEDWIBHOMY COCTABY M
TEKCTYPHO-CTPYKTYPHBIM OCOOEHHOCTAM pyld HMeeT OONbIIOE CXOJCTBO
C BOCTOYHOH M OTJIMYaeTCA OT Hee JIMIIb 3HAYMTEIBHO MEHBLIMMH pa3MepaMH.

Mecroposxnenne Kakchl-KoTp. B reonornueckoM CTpoeHMH MeCTOpOXKIe-
HUA TPUHMMAIOT YYacTHe HIDKHeKeMOpHilckHe, [IeBOHCKHE, KaMEeHHOYTOIlb-
Hble ¥ HeoTeHOBbIe 06pa3osanus (dur. 5).

HuxmexemBpuiickue otioxeHus (kentayckas cButa €gl) pa3BuThl B
ceBepo-3amajHOM  uacTH MecTopoxieHusa. I[Inomams wux pacmpocrpaHeHus
BecbMa He3HauMTenbHa. OHM TpencTaBieHbl KPEMHHCTBIMH CIAHLIAMH CBETIIO-
KeJITOBAaTo-ceporo uBera. B cmaHmax wacto HaGmiofaloTcA MPOCTOM CephIX M
TeMHO-CepbIX OKPeMHEHHbIX H3BECTHAKOB.

OTNOXeHHUA JKEeNTayCKOH CBHTHI C NepephIBOM H YITIOBBIM HECOITIACHEM
epeKphIBalOTCA JIEBOHCKMMH OTIOXEHMAMM, B COCTaBe KOTOpPbIX BBIIENA-
10TCA KpacHoupeTHas Tonuia ¢panckoro apyca (D,fr) u apkosoBasa mauka
dhamenckoro fpyca yiracckoi ceutsl (D fmut).

KpacHoupeTHass ToNa CHOXeHa KOHITIOMEpaTaMH OT BalyHHBIX [10
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®ur. 5. CxemarHyeckas reosiorudecKas Kaprta mectopoxnaenns XKaxce-Korp (mo 10.A. 3ait-
ueBy M ap. [13] ¢ nononHeHUAMH apTOpa)

] — HeoreHOBbIe I'THHBI; 2 — KAMEHHOYTOJIbHbIE M3BECTHAKHM; J — OKPeMHeHHbIe HM3-
BECTHAKHM CynbUHOdEpOBOTO TOPH30HTA; 4 — MECYAHMKH M TPABENMTBI yHTaCcCKO# CBUTBI;
5 — KOHIJIomMepaTsl (ppaHcKoro Apyca; 6 — kemOGpuiiCkue cnadibl; 7 — NPOTEPO3OHCKHE
rpaHuThl; § — pa3pbIBHbIE HapylleHus; 9 — pynausie Tena; /(0 — guaGasoBbie nophUPHTHL;
1] — KOHTYp pYRHO¥N 3aneXH yyacTKa LlenTpanbHbiil; AB — nHHMA paspesa

MeNnKoraleyHUKoBbIX. Pasmep oOnomounoro MarepHana - konebnercA or
1 MM 0O HeCKOIBKHX J[IeCATKOB CaHTHMETpOB; OONOMKH MMEKT CrIaXeH-
Hple YITIBI, HO IUIOXO OTCOpTHpoBaHbl. [lpegcraBiienbl OHM (parmeHTaMu
[PaHKUTOB, ciaHueB, 3¢dy3uBoB, KBapua u moneBbix wumatoB. Haubonee
KpYNHBIMH fABIAIOTCH, KaK M[paBuiio, o6noMkM 3dQY3MBOB M TpPaHHTOB;
oDNOMKM CpelHMX pPa3MepoB — CRaHibi, KBapl; HauOojee Menxue oBnoM-
KH [pefcTaBlieHbl MNOJNeBhIMM [imatamu. [lpoMexyTkd MexXdy obnom-
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KaMH 3aloJIHeHbI Cpe[iHe-MC/IIKO3epPHHUCThIMH TICCYAHHKAMHM Ha IJIMHHUCTO-
JKeJe3sHcToM liemeHTe. B 1enom oTMeuaeTcsi yMeHBLICHHE pa3mepa oBI0MOY-
HOTO MaTepuania CHM3y BBepX mo paspesy. Ofuias MOUIHOCTH KOHIITOMEpa-
10B 10 600—1000 M.

KpacHouseTHble ¢paHckHe OTIOXKEHHA COITIACHO [EPeKpBIBAKTCA I10-
polaMu apKo30BOH mauykW (aMEeHCKOro spyca, B OCHOBAHWH KOTOpOH Ha-
XomATcs HeGONbINOH MoOmHOCTH TydoKOHIIIOMEpaThl, NOJACTHIAIONNE pYH-
HbIi macT. MecTaMM KOHTaKT TY(POKOHIIIOMEPATOB M MOACTHIAKIMX HX
NOpof, KPAaCHOUBETHOH TONMUIM (QHUKCHPYETCA TNPHCYTCTBHEM JIMH30BH/IHBIX
IPOCTIOEB APKO-K PACHBIX aleBpOJIMTOB MotHocThio 0,2—0,3 M.

B coctaBe TY(dOKOHITIOMEPAaTOB OTMEYAKTCH YITIOBAThie M MHOITIA OKaTaH-
Hble ODJIIOMKH aH[e3HT0-6a3anbTOBbIX NOpHpUTOB, KHCIBIX 3dQy3UBOB,
MECYAHHKOB, TPAHMTOMIOB, peKO KWPIMYHO-KpacHbIX aneBpoiuToB. Cpenu
00OMKOB Hab/II0Jal0TCsi TAaKXe 3epHa KBapla M KHCIBIX IUIarMOK/I430B,
YacTo MepPTUTH3MpPOBaHHBIX. Pasmep o6GnomouHoro martepuana konebnercs
B LIMPOKHX Npefenax — oT joneid muunumeipa ao 8—10 cm. Lementupyiorca
obnoMkH TY)OBBIM MaTepMaioM OCHOBHOTO COCTaBa € MHKPOJTMTaAMH
[IaTHOKJ1a3a, MAMOMOpPGHBIMH TabIMuUKaMM MEIHTH3HPOBAHHOTO  KallMe-
BOTO MOJIEBOrO lumaTa. B OT[ENbHBIX yYacTKaxX TYGHOKOHIIOMEpAaTOB Cpelu
UeMEHTHpYIOIER Macchl HaOnoJaeTcsi CKOIUIEHHE YeLIyHyaToro reMaTHTa,
BO3HMKLIETO, BEPOATHO, B [poliecce IMePeKPUCTAIUIM3AUMM TUIPOOKHUCIIOB
xemne3a. MOWHOCTh TOPH30HTA TYGHOKOHITIOMEPATOBR HEMOCTOSAHHA M [OCTH-
raet 8 m.

Ha tydoxoHrnmomeparax 3sajeraeT MapraHueBO-pYOHbIA [U1aCT MOLUIHOCTBIO
mo 7 M. OH nepeKpbiBaeTCs apKO30BBIMH MECYAHWKAMM M I'DABEIIMTAMH YHTAC-
cKoil CBHTHI (pameHckoro sapyca (D;fmut). B HM3ax apko30BOi nauku Heno-
Cpe[ICTBEHHO Ha[, PYOHBIM IUIaCTOM BCTpEYeHbI JIMH3bI SALIM M AHIE3UTO-
6a3a71bTOB. fIUIMBI MMEKT Cy PryyHO-K PacHBIi LBET, B HUX B BUJIE HerpaBHIIbHBIX
BbIJieJIeHHH ¥ HeDONBIIMX IpPOC/IOEB PasBUT MeNKOYelIyiHyaThlii remMatut. Moui-
HOCTb JIHH3 3¢dysuBoB K awm 0,5—1 M. PaccToAHMe MeXIy HUMM M PyAHBIM
mwiactom (no mowHoctH) He Gomee 1—-1,6 M. MHorma osxene3sHeHuwe HabGmio-
[AeTCHA CaMOCTOATENIbHO, Ge3 MpUCYTCTBUA ALIM M aHAe3uTo-6azansToB. B Takux
CITYYasix FeMaTHT PasBUBAETCA 110 LEMEHTY IPABEIIUTOB U NECYAHUKORB,

K BepxHedl yacTH apKo30BOH NMAUKH [IPHYPOUYEHO MApraHIeBOe OpyleHeHHe,
KOTOpOe MpOC/exXeH0 B BHIE UEeNoYKH KopoTkux (50—100 m) manomoru-
HbIX (@0 | M) JIMH3 OMapraHUOBAHHBIX Cpe/IHe3e PHUCTLIX NecuaHukos. Opyie-
HEHWe Da3BUTO MO LEMEHTY MeCYaHWKOB B BHMe IIATEH HellpaBWIbHOH (HOpMbI
H MEJIKOW BKpalUIEHHOCTH; 4acTo HaGIio/iaeTcs CIOMCTOCTh, 06Gpa3ylomancs
B pesynbTaTe YepefiOBaHMA PYAHBIX U Hepy[HBIX mpocnoes. Hapagy ¢ mapran-
LEBbIMH MHHEpAlaMH B LEMEHTE MECYAHHKOB NpUCYTCTBYeT rematut. OBnomou-
HbIii MaTepHan B NeCYaHWKaX NpeJCTaBNieH B OCHOBHOM 3epHAMM KBaplla, 4acTo
ApoOeHHBIMH, PacCeYeHHbIMM PYIHBIME IIPOXKHWIKAMH, PeIKO MelTKHMH Tabmuy-
KaMH MOJIEBBIX MIMATOB. MapraHuesoe opyaeHeHne Ha ryOMHY He IpoCiexeHo.
MoiuHocTb yHTaccko# CBHTBI coctaBnser 100 m.

ApKO30Bble MeCYaHMKH MEPEKPbIBAIOTCA NOPOAAMH CYNBUU(EPOBOIO TOpH-
3oHTa damenckoro spyca (Dj;fmsl), npencTaBneHHBIMH OT TeMHO- 10 CBeTIIO-
CEpPbIX OKPeMHEHHBIMH, YacTO OXKe/le3HeHHbIMHM W3BeCTHAKaMM. [1pubmuauTesns-
HO B Cpe[Hedl YacTH ropu3OHTa HabNmioJaeTcsl MIACT CBETNO-CephbiX MENKO3ep-
HMCTBIX €/1a00 OMapraHIOBaHHBIX MeCYaHWKOB, COCTOALINX B OCHOBHOM M3 KBap-
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ua. MapraueBble MUHepallbl Pa3BUBATCH 110 LUEMEHTY [1eCUaHUKOB. MolHoCTh
MEeCYaHHKOB OT 2 /10 7 M, 10 NajieHuIo MIacT HecyaHukoB npociexeH Ha 200 m.
B 30Hax pa3jyioMOB MapraHueBble MHHEpPAIIbl UTPAIOT poliib HEMEHTA B 6[.)81(‘-1]4!{,
06GIIOMKH B KOTOPOW MpeCTAB/IeHbl HCKITIOUMTENIBHO KBapuem. MouHocTts
cyneundepossix crnoes 40—80 M.

Hopopast cynbuudepoBOro rOpH30HTa NEPEKPBIBAITCA OKPEMHEHHbIMH M3-
BECTHAKAMM TYpHEHCKOro spyca HuxkHero kapboHa (C,t;), Ha pasmbITOR
NOBEPXHOCTH KOTOPBIX C YIJIOBBIM HeCOITIaCHeM Jiexkart HeoreHosnie (N;) riu-
Hbl Cepo-3e7eHOTO M Oyporo 1BETOB, pa3sBHTbie B CEBepO-BOCTOYHOM M IOTO-
BOCTOYHOM YaCTsw\ MECTOPOKICHHA.

UHTpY3uBHBIe 0Dpa3oBaHuA. B ceBepHON HacTH MECTOPOKIEHMA HAXOIMTCH
MACCHB, NpoTepo30ickux rpaiuToB (YPR3 ). MaccuB BHITAHYT B MepHIMOHANb-
HOM HampaBlieHWH. B ero cTpoeHuM NPUHHMAKT yuacTHE LIESIOUHbIE HepaBHO-
MEpPHO3EPHHCTBIE AIACKUTOBbIE I'PAHMTBl MHUKPONErMATHTOBOH CTPYKTYpPbl H
HOpPMAlIbHbIE TPaHUThI, 0OBIYHO JIEHKOKPATOBEIE,

Ha MecTOpO’K/IeHWM YCTAHOBIIEHO HECKOIBKO [laeK aHaba3oBbIX mopdupu-
toB (fD3), NpopbIBaOMIMX KOHITIOMepaThl PPaHCKOTO ApYcCa.

B CTpyKTypHOM OTHOLIEHWH MecTopoxneHHe ’Kakcepl-KoTp npuypoueHo K
sanajgHoMy Bopty HKakcel-KoTpckod Mynbabl, OCIOKHAWILEH 3aNaHOE KPbUIO
AxTacckoit rpadeH-cMHKIMHaIM. Mynbia crokeHa MOPOJAMHM [EBOHCKOIO H
KaMeHHOYTOJIbHOTO Bo3pacta. IlajeHue mopoj Ha MeCTOPOXKIIEHHH C lora Ha ce-
Bep MeHAETCA OT BOCTOUHOTO [i0 CeBepHoro mop yrnamu ot 10 mo 30°, a BGnuM3M
30H TEKTOHWYECKMX HapylleHHi — o 40—80°.

Ctpyktypa Mectopoxnenus Kaxcel-KoTp ociokHeHa cepued pa3pbIBHbIX
HapyllleHH#, cOpOCOB ¢ He3HaUMTeNbHBIM COBHMIOM, pexe B3Gpocos. Ha ceBepe
MYZIbIia OCTIOKHAETCA [BYMSA CTYNEeHYaThIMM cOpOCaMH; O/IMH M3 HHX Ha3bIBaeT-
ca YerpipnbitayckuM. Oba cOpoca HMerT npocTHpaHue, O/IH3K0E K LIMPOTHOMY.
AMIUTHTY/Ia CMElLEHUS TI0PO L cocTaBnAer npubnuaurensHo 50—100 M, B pe3yns-
TaTe 4YeTo pPyAHoe Tenmo yuacTka CeBepHbIH 0Kasaloch MPHIMOOHATHIM MO OT-
HOLIEHHI0 K TIOpPOfIaM M PYAHBIM TellaM, paclollokKeHHbIM IjHee cOpPOCOB.
Ot Ycreipneitayckoro cBpoca oTBeTBIIfeTcA cepus Gosiee MENKUX paspbIBHBIX
Hapymienuii. K OIHOMy M3 HMX HpHYpOYeHO JuibHoe Teno yuactka Cesep-
HBIH. MenkuMM HapylleHHSMH py[IHOE Tello yyacTKa 3amajHeii pa3buTo Ha
TpH 65I0KA, CMEILEeHHBIX OTHOCHTENBHO JpPYTr OpYyra. AMIUIMTY[A CMeIleHus
coctaBnfer 20—30 m. Ha rore mecropoxnenus ukcupyerca HxHbIi pasnom,
NpeInoNIoXKUTeIBHO cBPOCOBOTO XapakTepa, C ONEpAWIMMH ero Bonee men-
KMMH paspblBaMH, OCIOXHAIIUMMH cIpyKTypy LleHTpanbHoro pymHoro rena.
H0xHbIi passiom uMeeT ceBepo-BocTOuHOE. MpoctHpanue. OH oTcekaer oT LleHt-
PANBHOTO PYIHOTO Tena ONOK M CMellaeT ero K ceBepo-BOCTOKy Ha 450 M.
CmemrenHbiit 610K, B CBOI0 OuYepe/ib, CeUeTCA Pa3pbIBHBIMU HapyllleHUAMH Gonee
BBICOKOI'O MOpAMAKA HA TPH YacCTH.

Ha mecropowpenun akcbl-KoTp BbImenAoTCA NATe PYOHBIX YUYaCTKOE —
[lenrpanehbiit, 3anagueii, CeBepHsiid, Wro-Boctouneii w [ansuwit (nocnen-
HVH HaXOOMTCA B 5 KM K ceBepo-BOCTOKy oT LleHTpansHoro 3a npefenamu reo-
JIOTHYECKOM KapThl, IPUBEIEHHON Ha Ur. 6) .

Py.!'.leIe 34J1eXKH, KaK NpaByujl0, HMEKT XapaKTep BbIKJIMHHBAWIIMUXCH IUIdC-
TOB, 3a/IETAIMINX COTNACHO C BMEILAIOIHMH NOPOaMH. YTIIbl NafieHH A 3arexeH
xoneGniotrca B npefenax 20—30°. MckmoueHue cocTaBnseT yuactok CeBepHbli,
3anexs KOTOpOro UmMeeT naenne 70—80°.
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Haubonee kpynHoi sBnserca 3anexb lleHTpanbHoro yuacria. B mrame oHa
umeeT HOpMy JTHH3bI, BBITAHYTOH B MEPHIMOHANIBHOM HanpaBneHuw. [iuHa ee
pocturaer 800 M. MOUIHOCT M3MEHAETCA OT 7 M B HEHTPATHHON YaCTH JIMH3BI
[0 [IeCATKOB CAHTHMETPOB Ha CEBEPHOM M I0XHOM ¢nanrax. [lo namesmio pya-
Has 3a1exs mpocnexeHa Ha 200 M B ceBepHOM YaCTH M NOYTH Ha 600 M B 10%K-
Ho#. OHa MMeeT COIJIaCHOE 3aJIeraHWe C BMENIAIOUMMH NOPOJAMHM, majieHHe K
BOCTOKY moj yrmom 20—-30°.

B 10)KHOH YacTH pPY[IHOTO TeJla POXOIUT pas/ioM, CMEIIAKIINA PYIHOe TeNIo
K BocTtoky Ha 200 M, B pe3yibTaTe 4Yero BhifIeNIAETCA CaMOCTOATenbHbIH H0ro-
BocTtouHbli yYacTOK, ABIIAKIUMHCA HAa CaMOM [ielle HXHBIM IPOJIOJIKeHHEM
LleHTpa/IBHOTO YYaCTKA.

Ha 3amamHoM yuacTke pymHas 3aj1exb NPOC/EXHMBaeTCs B KOPEHHOM 3ajera-
Huu M 1o BeickinkaM Ha 200 m. lllupuna Bwixopa oBbiuHO Konebnerca B mpe-
nmenax 4—6 M, a MoIUHOCTh cocTaBisAer 2—3,5 M. [lapexue pynHoil 3anexu Ha
cepep mon yrmom 18—20°. Cepueii pasniomoB pynHoe Teno pa3GuTo Ha TpH
' BloKa, CMeIeHHBIX OTHOCHTENbHO ApYT npyra Ha 10—20 m.

B npepenax CeBepHOoro yvacTka pyObl NMpPOCTEXHBAWTCA HAa MOBEPXHOCTH
Ha paccroaHuu 200 M npu MowHoctH 0,5—1 M. Yron nageHus KpyTo# H cocTaB-
nsier 70—-80°.

Pynmas 3anexs yuwactka [lanmpHuii mpocnexkeHa mo mpoctpaHuio Ha 350 m
npu MowHocTH g0 1 m. [lnomans yyacTka NOTHOCTBIO Te peK pbiTa OTII0XKEHU AMH
HeoreHa. 3TOT (aKT, a TAK)Ke HATMYMEe KOPbI BhIBE TPHBAHUA 3HAUMTENIbHON MOLLI-
Hocti (mo 100 M) He NO3BONWIM TOJNHO HM3YWHTh OCOGEHHOCTH CTpOeHHSA
PYIHOIO TeNa 3TOTO Y4YacTKa.

Pynonpossnenwe Cranpapr. OHo pacnonaraeTcd IO BOCTOYHOMY Gopty
AxTacckoii rpabeH-CHHKIIMHANK. B ocHOBaHMM NOpof yHTaccko# CBHTBI dameH-
CKOro fApyca, Npe/ICTABIICHHBIX IlepeclauBaoIMMUCA MHHaTeKaMeHHbIMH
aHNe3uT0-0a3anbTaMM M KOPMYHEBATO-CEPbIMM MECYAHHKAMHM, ONMM3KHMH 10
COCTaBY K apKO30BBIM, BBIIENIEHO OT [ABYX [10 YeThIPEX THH30BUIHBIX IIPOCIOEB
TeMaTHTH3HPOBAaHHBIX Ty(ONecYaHHKOB KOpHuHeBaTo-ceporo ueta. [locnen-
HHe B BHIE KOPOTKHMX (IepBble COTHH MeTpoB) W ManomoiuHsix (ot 0,2 mo
1,5 M) mpocnioeB TpPOCIeXHBAKTCA HA IECATKH KHIOMETpoB BHonb Kenurayc-
KOTO pa3noma. ['eMaTHTH3HPOBAaHHBIE TY(ONECYaHHKH CIIOXKEHbI 3epHAMM KBap-
ua, MONeBBIX IIMATOR, YTIOBaTbIMH 0ONIOMKaMH aH[e3uT10-6a3a/bTOB, CLEMEH-
THPOBAHHBIMH KPHMITOK PHCTUUIHYECKHM TeMaTHTOM. Py[HbIA LleMeHT yacTHUHO
WIH TMOJIHOCTBIO 3aMellaeT leMEeHTHpymolMi Marepuan tydos. Ha Brixome
INacTOB Ha MOBEPXHOCTh B 30HE OKHCJICHWA BCTpeYeHbl MalOMOILLHBIE IIPO-
KHIIKH ¥ KOPOYKH THIPOOKHCIOB MapraHua. MoLHOCTE pyHOH MaUKH B LEIOM
cocraBnfeT 25—30 M, MOIHOCTh OTHENBHBIX MPOCIIOEB PYIOHBIX M€CYAHUKOB H3-
mensaerca or 0,5 mo 2-3 m.

Ha#i3aTacckuii THN MecTOpOXKIeHHH

Mecropoxnenne Haisarac. OHo pacronaraeTcs Ha BOCTOUHOH mepudepun
Jxe3MHCKOTO PYIHOTO MOINA, reoJIOTHYeCKoe ONHcaHKe KOTOPOTO MpHBEIeHO
TIpH XapaKTepHCTHKe MecTopoxaeHusa Jhkeasipl.

Pynubie Tenma mectoposxienus Haiizatac mpuy poyeHbl K pa3speIBHOMY HapyLue-
HHI0, OTBETBIIAOILEMYCA OT Arajibipckoro cbpoca U pacnosaraloTcA Ha KOHTaK-
Té JO0JIeBOHCKHX IPaHMTOB H BePXHEJIEBOHCKUX KOHITIOMEPAT-NIeCYaAHHKOB [Ke3-
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®ur. 6. Paspesnl yuactka llenTpansueiit Mectopoxnenus Haisarac (no E.A. Hemosy)
1 — KOHIIOMEpaThl W MeCUaHMKM [DKEe3[MHCKOR CBHUTBHI; 2 — rpaHuThl; J — MapraHue-
Bble pyObl; 4 — Keje30-MapTraHuesble pyabl; 5 — XKene3Hble Pyiabl

mMHCKO# cBUTHI, OHM TPYIIHPYIOTCA B TpH 0BocobneHHpix yyactka: LleHTpans-
HbIH, Boctounblit # 3amagHbIi.

Hanbonee kpymHoe pydHoe Teno Mectopoxnenus Haiizatac Haxomurcs
Ha llenTpansHom yuactke. OHO mpociexeHo Mo npocTHpaHuio Ha 310 M, a mo
mamerwio Ha 120 M (mom yrmamm 60—80° Ha roro-Boctok). PymHas 3anexm
comepxuT B cebe peako oGocoGneHHbIE JPYT OT [IpyTa CIUIOLIHEBIE JKele3Hble H
MapraHueBble pymabl. IlocmefiHue mpefcTaBieHbl He COBCeM NPABHIIBHBIMH MO
¢$bopMe NMH3aMH [UTWHOH 10 MPOCTHPAaHHI0 H N0 nafeHuio 35—40 m npu mom-
Hoctu or 0,5 mo 8 m. Kakux-mubo cTporMx 3aKOHOMepPHOCTEH B IPOCTpaH-
CTBEHHOM pACHOJIOKEHHH MX He oTMeuaeTcH. MapraHieBble pyasl pacnosiarawt-
Csl B BepXHeil YacTH 3aJleH, IPHYPOUEHbI JIHD0 K BHCAYEMY , IHOO K JieKaueMy
Goky. C riyGHHOI MOLIHOCTb MapraHUEBbIX pyl yMeHbiuaetcs (¢ur. 6, @), oHu,
K4K TpPaBHIO, BBIKITHHMBAKTCA M CMEHAITCA >ele3HbIMM (TeMATHTOBBIMH)
pydaMH, KOTOpble, B CBOK OYepe/ib, BHIKJIIHHUBAIOTCHA ¥ OCHOBAHUA apKO30BOH
TonuM Ha rinybuHe okono 90 M (dur. 6,6). B HeGONBIIOM KOIMYECTBE Ha
YuacTKe BCTpeueHBI JIMH3bI JKeJle30-MapraHueBsix pyn (¢ur. 6, 8) .

BoCTOUHBIH yYacTOK TpeACTaBlieH MATOMOLUHBIMH 3aNie)KaMy IJIABHBIM
obpazom jxenesHbIXx pyn. OpyneHeHHe NpOCIeHWBAETCA MO NPOCTHPAHHIO Ha
45 M, a mo napgenuo Ha 30 M. BocTounsli ¢naHr 3anesxu pacnonaraerca B c6po-
COBOH 30He Cpell TPAHWTOMOOB. 3amafHBIH YYacTOK INpelCTABJIeH MATIOMOLI-
HBIMH PYITHBIMHM TelTAMH MapraHUEeBBIX H JKeJIe3HBIX Py,

Pynonpossnenuss Hapexmanckoe, Banamkan, Bana-lxesnei, 3anamsbmi
Kepererac, )Xaman-Kepererac. 3ti pynonposiBieHHs pacmojiaralTcs 1o 3amaj-
HOMY M ceBepHOMY obpamienuio SckymuHckoro kymnona. Ilo cTpykTtypHOMy
MOJIOKEHHWI0 M THIy OpyHNeHeHWs OHM OnM3kM K Mectopoxienuio Haitsatac.
Ha Bcex 3TMX pyHONpOMBIIEHHMAX CeKylllMe KPYTONAJaOLIHe pYIHbIe Tella He-
GonbiuKMX pasMEpOB NpPHYPOYeHbl K Pa3phIBHBIM HApYIIEHUAM THna cOpPoOCOB
M CNOXeHBI pyIaMM JKele3a M MapraHua.

Pynonpossnenne Banamikan pacnonaraetca B 1,5 KM K 10r0-BOCTOKY OT
mecTopoxxnenns Haiizatac M npuypoueHo K pasnomy, NpHHAUIeXalmeMy K TOM
Xe CHCTeMe HapylueHwd, uyto M Haiisaracckuit pasnom. Pynonposmnenme co-
CTOMT M3 NATH HeGONBIIMX JUH30BHOHBIX Tell; M3 HUX TPH JXKENe30pyIHbIX M
6. 3ax. 26 81



nBa MapraiueBbix. Jinna HauwGoneuiero (MapraHueBoro) Tena gocturaer 50 M.
MouHocTs ero Ha moBepxHocTH coctasiiser 1,5 M. Ha riy6une 7-8 m pyaHoe
TEJIO BhIKIIMHUBAETCH.

HapesxnuHckoe pynonposBieHHe HaXolMTcA B 3—4 KM K ceBepo-aamajy OT
MecToposieHna [le3pl Ha MNpoCTMpaHuM ATafbIpcKOro pa3joma. Mapra-
UEBOE Opy/JeHeHWe MPE/ICTABICHO KPYTOMNAJalUICH CIOXHOH 10 MopOIOTrHH
3aJ1e)KBI0 NPOTAXEHHOCThI0 10 50 M ¥ MomHOCTHIO 10 2 M. Bmewanmumy mno-
pofiamMu ABJIAKTCA TPAHHTBI. YCTAHOBIIEHO, YTO pYy[OHasd 3alexb Ha riybnHe
6—7 M pasbuBaeTcA Ha pAN BHIK/IIMHMBAKIIMXCA NPOXKMIKOB, KOTOpbIE OpHEH-
THPOBAHBI 110 TPEIMHAM OT/HEIEHOCTH TPaHHTOB.

Pynonpossnenwe bena-Ixe3ns! npuypoueHo K AOpY OpaxHaHTHKIIMHAIM,
CIIO’KEHHOM MMeCYaHMKaMM M FpaBellMTaMH HHM30B YHTAcCKOW CBHThi. CeBepHoe
Kpbulo cknmanku monoroe (8—10°), woxHoe — kpyroe (18—55°). Pasmepsi
BbIXO/a OpyHeHenbIX mopos cocraBnaioT 100X 200 m. OpyneHeHue npescTas-
JIEHO CHJIBHO TPELMHOBATBIMH OMapraHUOBAHHBIMH TECUAHMKAMM, CPelH KOTO-
pBIX pacnonarartca HeGonbimde Tenma (pasmepom mo 0,5 M) Borarkix pyn-
HBIX Gpexumil, iMeloNMX GOpMY NHH3, KpyTONafaolMX K 10Ty. OHM BBITAHYTHI
B IIHPOTHOM HANpaBJIeHHH, COTJIACHO ITPOCTHPAHHIO CKITAKH.

Ha pypnonposenennu 3anapueiii Kepererac opyneHeHue [pMypoUYeHo K Kpyil-
HOMY pa3pbIBHOMY HapylLIeHHI0 LIMPOTHOTO HanmpaelieHus. B BOCTOUHO# uacTh
NPOABNEHUA CPelM NMOpPOJ JoKeMOpHS pacHonaraeTcs Telo MOLIHOCTBI OT 3 M
[0 HeCKONIBKHMX IEeCATKOB METPOB M IMHOH 250 M, cllojKeHHOE NMeCcTpOK pallieH-
HbIMH AIUMOBUOHBIMM TopofamMH. Keapu HHTEHCHBHO TpelMHOBAT, MHOIJA
OpeKuYMpOBaH, CONEPIKHMT MOJOCTH, 3alOTHEHHbIE OXPHCIBIMHM Jelle30-MapraH-
LEBBIMH COeIHHEHHAMM M >Kelle3HOH CNTomKod. B 3anajHoi yacTd pyponpossie-
HHA Ha KOHTaKTe TOPOM JKEe3[TMHCKOH CBMTBI C JOKeMOpPHHCKMMM THelcaMu
pacrosaraeTcai MOHOMMHepaIbHAA TEMATHTOBAA KWia. MOLHOCTD MIIbl yMeHb-
1IaeTCA ¢ BOCTOKA H4 3amaji OT 5 M [0 NOJIHOTO BBIKTMHMBAHMA. MaccHBHBII
reMaTHT CONPOBO’KAaeTca BhifleNleHMssMH Gaputa U KomtoMopdHbiMU 06pasosa-
HUAMH TeMaTuTa, MPOHUKAIMMY O TPelIMHAM B IecYaHUKH HHXKHeH yacTw
paspe3a yHTacckoil cBUTHL. B 3anpbaH/iax reMaTHTOBOM Wikl cnabo nposABieHo
OMapraHleBaHue. '

Pynonpossnenue aman-Keperetac mpe[cTaBleHO MHTEHCHBHO OMapraHIO-
BaHHBIMH OpeKYMpOBAHHBIMH AUIMOBHIHBIMH NMOpogamu ¢ rematuToMm. Opyme-
HeHHe NPHYPOUEHO K KPYNHOMY cBpocy ceBepo-3allajIHOTO HanpaBleHHsA, pas-
HeNALIEMY NOpPOABl HOKeMOpMA M KOHIJIOMEPATHI [KE3AWHCKOH CBMTBI.

Kapatacckuii THII MECTOpOXKIEeHHH

Mecropoxnenne Kaparac. B reonoruuecicom cTpoeHMH paiOH2 MeCTOpPOXK/Ie-
HMA TPHHMMAOT yuYacTHe MOPO/JbI BePXHeJeBOHCKOTNO, HHKHEKaMEeHHOYTOlb-
HOTO M YeTBepTHYHOTO Bo3pacta (dur. 7). B 3anmapHoi 4acTd MeCTOPOKIeHUA
(3a mpefenamMu KapThl) BBICTYNAeT KpPacHOLBETHAA TOJA KOHITTOMEPATOB M
apKO30BBIX MECUAHHKOB DPO30BATO-KOPHYHEBOIO I[BETa /IEBOHCKOIO BO3pacTa
(D,—D3). Oun umeroT 6nu3Koe K MepHIHOHATBHOMY MPOCTHPaHHE W BOCTOY-
Hoe NaneHue.

Ha BepPXHE/IEBOHCKHX KOHITIOMEpaTax M MeCYaHHKaxX 3aJ1erawT nopoabl CYIlb-
¢uneposoro ropusonta damerckoro sipyca (D;fmsl). B paiione mectopokme-
HUS TOPH3OHT [O/pa3feNAeTCA H4 uYeThipe NMAuku (CHM3y BBepx): 1) mnauka
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Qur. 7. Cxemaruueckas eoslory-
YecKaA KapTa MecTopoxieHus Ka-
parac (no B.A. Ywakosy ¢ nonon-
HECHHAMH aBTOPA)

1 - anioBHaNbHbIE OTITOMKEHH A ;
2 — KpPeMHHUCTO-FITHHHCTBIE W flec-
YaHO-TJIMHKUCThIE MOPOabl; F — W3-
BECTHAKH; 4 — MecyaHuKH; 5 —
ALIMOTIONO OHble KBapuUMTBI; 6 —
MapraHuesbie pyabl; 7 — pa3pbis-
Hbie HapyllleHH A

KPEMHUCTOAIeCUaHOT TTHHUCTBIX
Mopof, 2) NauyKka U3BeCTHAKOB,
3) kaparacckasi pYHOHOCHAs °
nauka, 4) mnauka sMo-KBap-
LMTOBBIX TIOPOL.

[ecyano-rnuHUCTEIE U K peM-
HHCTO-TTIHHHCTbIE MOPO/IBI Tiep-
BOM MAYKH UMEIOT BypbIi, KHp-
IMYHO- W MACO-KPACHBIH 1IBET.
K Hum npuypoueHo opyjene-
HHE, KOTOpOe 0OHApYKHBAETC s
B BHIE TOHKHX MaJOMOILHBIX
TIPOXHITKOB MapraHieBbIX
MMHepanoB. B BepxHMX yacTAX MayK¥ COMEPHMMTCA IPOCIOH OyphIX Kemes-
HAKOB MouHOCThI0 40—70 cm. OBas MouHocTs nayki 50—60 m.

Beiite mo paspesy cyinblidepoBOro ropu30HTa MIYT H3BECTHAKH BTOPOH May-
k. W3BecTHAKH cephble, IUIOTHbIE, TOHKOIIMTUAThIC, OKPEeMHEHHbIE H KOMKO-
BaTble. HekoTOpbIe pazsHOCTH HM3BECTHAKOB CATAHOTCH CePbIMH HW3BECTKOBH-
CTBIMH (dparMeHTaMH, Kak Obl CLEMEHTHMPOBAaHHBIMH JKENTO-CEPOH H3BECTKO-
BHCTOH Maccoil. BcTpeuaioTca mpocnoH KpenmkHX, TOHKOIUTMTYATHIX H3BECTHH-
KOB. B HIOKHEH YacTH MayKH MPOXOAMT MPOCTOH CHIBHO NMeCYaHHCTHIX U3BECTHA-
KOB C OOJBIIMM KOJHYECTBOM 3epeH BOMAHO-NPO3pavHoro Kkeapua. 3epHa
umeoT paamep 0,5—1 MM M XOpoUIO OKAaTaHbL. ITOT MPOCIIOH MECUaHHCTHIX
M3BECTHAKOB XOPOUIO TPOCHEXHBAETCA N0 MPOCTHPAHHIO H ABNACTCA MapKy-
PYIOIIMM [UIA [aYKH MeXPY/IHbIX U3BECTHAKOB., MOIIHOCTh W3BeCTHAKOB 60 M.

M3BecTHAKH NepeKpbIBAKNTCA MOPOMAaMH KapaTacCKOWH PYIOHOCHOH MAaukH,
KOTOpasA CJIOXEHAa H3BeCTHAKAMH, YEpeOyHILMMHUCH C apKO30BbIMH [eCYaHH-
KaMH, [UIaCTAMM W [POMIACTKAMM MAapraHUEBbIX, Kele30-MapraHleBbIX M
Wele3HeIX pyn. M3BeCTHAKH TeMHO-CepOro M CBeT/IO-CEpPOro LBeTa, WHOT/A C
3eJIeHOBAThIM OTTeHKOM. llecuaHuky OolNbllEeH 4YaCThiO KBapLEBO-NIOJIeBOLLIIIA-
TOBbIE KPacHO-BYpOro W BHIIHEBO-KPacHOIO LBeTa, pa3sHO3epHUCTbIE, OT Ipy6o-
3€PHHUCTBIX 10 TOHKO3CPHHCTBHIX. Kpacmm OKpackKa IeCcYaHUKOB OGYCHOBJ'ICHE
NPpUCYTCTBHEM B HUX IreMaTMTa, K‘OTOpblﬁ B OT/AENbHBIX YHYACTKAX H TOHKHX IMpO-
cnosix coctasnsger 5S0—65% or oOwei maccel noponsl. lleMeHT nmecuaHMKOB
JKene3ucTo-kapboHaTHBIA. Pexke cpelu W3BECTHAKOB BCTPEYAIOTCHA MMECYAHHKH
KBaplleBhle, XEITOBATO-CEPOT0 M CEpOro IlBeTa, KpynHo3epHHcTble. IleMeHT
necyaHWKOB KapboHaTHeiA. KpynHble 3epHa BOAAHO-PO3payHOTO KBapUa peaxKo
paccesiHibl B LieMeHTe. MOIIIHOCTh PYIOHOCHOM MaYKH HENOCTOAHHA H U3MEHACTCS
oT 24 M Ha 10re MeCTopoXIeHus 10 31 M Ha ceBepe. B 10xHOI yacTH MecTOpO K-
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71eHHA YacTh BBIXOMOB PY/IOHOCHOH TMaykH cpe3aHa cBpocom MepHIMOHaIbHOTO
NPOCTHPAHHA.

Beiitle KapaTacckoil py/IOHOCHOH MauKH 3aeraeTt Mayka AlIMO-KBaplIHTOBBIX
NOpOJi, COCTOAILAA M3 TPeX MPOC/I0eB KBAPUMTOB M ALIMONONOGHBIX KBaPUHTOB
CYPTYUYHO-K PACHOTO, OPaHXeBOTO H enTo-Gyporo usera. [lpomexyricu Mexmy
IIpOCIIOAMH CNaralTCcAa IeCYaAHO-TJIMHUCTBIMM TMOPOJaMH. ITo MpoCTH pAHHKD
Mauyka MpoC/eXHBaeTCHA TONMBKO B I0XKHOH 4acTH MecTopoxaieHus. Ha rnybune
KBAapLUMTOBble M HUIMO-KBapUMTOBblE MPOCIOH OTCYTCTBYWOT, M Nauka Mpej-
CTaBJIeHa TOJIbKO M3BECTHAKAMH CBET/I0-ceporo useta. MoumHocTs nauku 6—8 M.

OBmas MOMIHOCTh CY/BUH(PEPOBOTO TOPH30HTA HA MECTOPOXIEHHH COCT4B-
nset 130 m.

ITopone! cynbuucdepoBOT0 FOPH30HTA MepPEeK PHIBAKTCA MOLIHOM TOJILEH M3-
BeCTHAKOB TYPHEHCKOTO spyca KaMeHHOYroybHOH cucTembl. OcHoBHaA Macca
M3BECTHAKOB HMeeT YepHbIi M TEMHO-Cepbli LBET; B HWXHEH YacTH TOJILUM
H3BECTHAKH CEpbleé W CBETNO-Cepble, MECTaMH JKelThle M BHIIHEBO-KpacHBIE.
B HuXHeH 4YaCTM TONIM H3BECTHAKOB OTMEYAKTCA [JBAa TOPH3OHTA MeECYaHo-
IIIHHUCTBIX TOPOJ, H TOPH30HT KPYNHO3EDHHCTBIX KBapLUEBBIX INECYaHHKOB.
MomuiHocTs OffHOTO TOpH30HTa 4—6 M. [lecuaHo-rIMHMCTBIE MOPOMB! MpECTaB-
nA10T coboit Oypsie u kenTo-Oypble 06pa3oBaHUA, KOTOPbIE COCTOAT U3 MENKHX
3epen kBapua (0,02—0,03 MM), clleMeHTHPOBAHHBIX [JIMHHCTBIMH MIHEPAIAMH.
Ilecuanuxu Genoro u CBeTJIO-cepOro 1BeTa, COCTOAT M3 3ePeH XOPOlleH OKaTaH-
HoctH pa3mepoM 10 8 Mm. llemeHT ruHMcTO-KBapueBbi. [lopoga oveHs mopu-
ctaf. MecTamMi 1eMeHT 3aMellleH OKHC/IaMH MapraHlia M B 3TOM CJiyuae fecua-
HHKH 1puHoGpeTaloT cephiit uBeT. OOLIAas MOIIHOCTh BCeil TOJILUM H3BECTHAKOB
800 m.

UeTBepTHUHBIE OTJIOXEHUA HA MECTOPOXIEHHWHM MpeICTaBIIeHbl KOpPHYHEBO-
OypbIMH IJIHHAMH M CYTNIMHKAMH C BKJIIOYEHHAMM YTIJIOBAaThIX OGIOMKOB
OKpPeMHEHHBIX W3BECTHAKOB M OelibIX KpeMHeH, IIOX0 OKATaHHBIX KYCOUKOB
KBaplla, MapraHueBOH py/bl, CTSXKeHMH OypbIX Kele3HAKOB. ITH OTIIOXKEeHHA
BCTpeyalTca B HeGonbumx oOpbIBax cyxoro pycna, orubawiuero MecTopoxie-
Hue. MouHocts ux 1,3—1,6 m.

Ha mecropoxnennn Kaparac mopop! pamMeHCKOTo Apyca HHTEHCHBHO BhIBET-
peHbl. MOLIHOCTh KOpPbI BHIBETPHBAHHMA Ha MECTOPOJXK/IEHHH KonedleTcA oT He-
ckonbkux MeTpoB /10 60 m. [loaromy Bce BhipaGoTKH, NpoiNeHHbIE HA MeCTO-
POMIEHHH, BCKPHIBAIOT H3MEHEHHbIE TIOPOJIBI. 3

[lo tumy paspe3a (KpeMHHCTO-KapBOHATHBIA) M CTpaTUrpadMyecKoi Npu-
YPOUEHHOCTH >KeJIe30-MapraHieBoil MUHepatn3auuu (BepxHuit dameH) mecro-
poxnenne Kapatac cxofHO ¢ JKene3o-MapraHUEBBIMH MeCTOPOXKICHHAMH
ATacylicKoro py[HOro paioHa, YTO [al0 OCHOBaHHE HEKOTOPBIM HCCleoBa-
TEIAM CUMTaTh MecTopoxaeHne Kapartac mpefcraBuTeneM ATacyWCKOro THIa
ere30-MapraHUeBblX MecTopoXieHnd B JDke3akasraH-YIIyTayckoM padoHe
[2,19,6].

B cTpykTypHOM OTHOILeHHM MecTopoxkaenue Kaparac mpuypoueHo K 3amaf-
HOMY Kpbuly AKanbCkoil cHUHKIMHamH. [lajeHwe mopop, cnaraoumx ero,
XapaKTepH3YeTCA B IIEIOM CEBEpO-BOCTOYHBIM HanpasjieHHeM. B Goproso#
YaCTH KpbUIA YTJIbl NAaJEHHA MOPOJ, Mpe/ICTaBIIEHHbIX APKO30BBHIMH II€CYaHH-
KaMH M KOHIJIOMepatamu, coctasisior 12—15°, lleHTpanbHas yacTs CHHKIH-
HAJTH BBIIOJIHEHA KapGOHATHBIMM MOPOJAaMH, MANAKIMMH T0f yrnamu 60—70° .

Beixopibl Kapatacckofl pyIOHOCHOW NaYKH MPOTATHBAKTCA B CeBepo-3anaj-
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HOM HampaBneHun ¢ npoctupatuem 320°. Ot 3Toro 06IEro HanpaBieHUs
MMeloTCA HebonbUIME OTKJIOHEHHA B BHJle M3TMOOB, B KOTOPBIX NPOCTHPaHHE
nopos M3meHsercs B npefenax ot 310 go 360°. OBuiee cesepo-3anmamHoe Ha-
MpaBjieHHe MOPOJ COXpaHAeTcA [U1A DOJbIUEH YaCTH MeCTOPOXNKIEHHA, TOJIBKO
B I0XHOH 4YaCTH OHO HW3MEHAETCS Ha 10T0-3aMajiHoe (a3MMYT MpPOCTHPAHWA
200-220°).

3ananHoe KpbUI0 AKXKAIBCKOH CHHKIIMHAIM OCJIOXHEHO CKIIaIKaMH BTO-
poro nopsaka. B roKHOM YacTM MeCTOPOXJIEHHA MMeeTCA HECKOJIBKO TaKHMX
CKIIaI0K, B CeBEPHOH vacTu — oiHa. Bce OHM NpoTATHBAOTCA B ceBepo-3amaj-
HOM HanpaBiieHun. Ocu HX napanienbHel 06ILEMY IPOCTH PAHUIO Kpblla AKKalb-
CKOH cHHKIMHanM. lllupuHa ckianok cocraBnsier oBbmHO 20-30 M, penko
pmocturaer 120 m. B palioHe MeCTOpOXIEHHA AKXalbCKas CHHKITHHaTb pac-
ceueHa MepHAMOHATIBHBIM cOpocoM.

Ha mecTopoyieHHH YCTaHaBIIMBAKTCA [BA YPOBHSA MapraHlUeBOH MHHepaIH-
sauuu. O6a npuypoueHbl K CybHiIEPOBOMY TOPH30HTY (aMeHCKOTO Apyca.
Hu»wHuit ypoBeHb NPOCIEXHMBAETCA B NAYKe MeCcYaHO-TIHHHCTBIX W KPeMHMCTO-
FIMHMCTBIX mopon. OpyneHeHue NpeNCTaBNEHO OYeHb HEBBIJEPKAHHBIMM 110
NpPOCTHPAHHI) M TAEHUI0 NPOCJIOAMH, CONEPHAIMMH MPOXKWIKH OKHCIIOB Map-
railia 4 OT[elibHble BKIIHYEHMA KOHKpeuui. MouHocTs mpoxwikoB 1-2 cm,
penko 5—8 cMm.

OpyneHeHHe BepXHEr0 YpPOBHA [pPHYpPOYEHO K KapaTacCKOW PpyHOHOCHOM
nayke. OHa clOXeHa M3BECTHAKAMM, MNEPeCIaUBAKIUAMUCA C apKO30BbIMH
MeCYaHHKaMH, K KOTOPBIM MIPHYPOYEHbI YeThIpe IPOCIIOA MapraHUEeBbIX, XKeJe3o0-
MapraHueBbIX U Xene3HsiX pyd. OOLlas MOWHOCTb MaYKH B 10KHOW YaCTH MeCTO-
pOKIOeHHA 24 M, B ceBepHOM — 31 M; [alee K ceBepy M KTy OHa yMeHbILIAeTCH,
¥ nayka BpikiMHuMBaercA. Ilo nmpocTpanmio B mpefenax MecTOpOXIEHWA OHa
npocrexeHa Ha 2,5 KM.

B BepxHeM ypoBHe Bbifie/ieHbl YeTbIpe pyaHbIX npocnod. [Ipocnoii 1 u3secren
NI B H0KHOM YacTM MECTOPOIXKIEHHA; INpOTsAXKeHHOCTh ero okono 150 m.
K ceBepy H 1ory oH BblKIMHMBaeTcd. MakcumanbHas moiuHocts 18 cm. Ha rny-
ouHe 8—10 M no najeHWI0 MpOCTIONH BBHIKIMHMBAETCA, WIH MapraHueBoe opyfe-
HeHHMe B HEM CMeHsieTcs xene3HpIM, [pocroit 2 ¢ He3HAUMTENTBHBIMHU NepephiBa-
MH TPOCTIEXHBAETCA OT I0XKHOH YaCTH MECTOPOX[IEHHA Ha MPOTSKEHHH OKOIO
700 m. MakcumanbHas MowiHocTh 33 cM. CpenHee copepskaHHe MO MPOCIIOH
(8 %): Mn — 33,8, Fe — 5,82. Ha rny6uxe 8—10 m mpocrnoii BeIKIMHMBaETCH,
WM MapraHlieBoe Opy/JeHeHHe B HeM CMeHsAeTcA xese3HbIM. [Ipocnoii 3 (ocHoB-
Ho#), Haubonee BBIJEPXKAHHBIH 1O IPOCTHPAHMIO, TPOC/IEKMBAETCA MOYTH BO
BCeX ropHeix BhipabGoTkax. IIpoTskeHHOCTB 3TOTO Mpocnos coctaBnsgeT 1450 M.
MouHocTs u3MeHsetcsa oT 20—40 cM B 10XHOH YacTH MecTopoxaeHus ao 70 cm
B LEHTpaIbHOH M ceBepHOil. I10 NpOCTHPaHHIO K CeBepy COMep)KaHWe MapraHua
B PYJHOM TIpOCIOe yMeHbllaeTCs, a COMEpXaHHe jKelle3a — YBeIWYMBAETCH.
B 10%HOH 4YacTH MECTOPOIXK[IeHHS pYIbl IUIOTHBIE ¢ HeBGONBIIMM KOMHYECTBOM
ofiJloMOYHOTO MaTepuana, cofiepXKaHue MapraHua B HUX cocTaBnfeT okono 40%:;
B CeBEPHOM YacTH MeCTOpoj[IeHHWs Gorarble py[ibl CMEHAITCHA OMapraHUOBaH-
HBIMH TIeCYaHHKAMH ¢ cofiepkaHueM mapraiua okosno 20%. ComepxaHue sefesa
B mpocnoe 3 W3MeHAeTCA ¢ iora Ha cesep oT 2—3 go 10%. Ilo mageHuio mMouu-
HOCTb TIPOCIION YMEHBILUAETCH, COLepXAHHe MapraHLa CHHXKAeTCH, COMEpIKaHue
Xeme3a yBEJIMYMBAETCA, YAaCTO MAPraHUEBOE OpyJIeHEHHE CMEHAETCA Kejle3-
HeIM. B 10XKHOH 4YacTH MecTOpPOXIeHHA TO NMPOMCXOOHT Ha MIyGune 8—10 M,
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B CeBEpPHOI uacTH — Ha ryOune 180 m. Mectamu K KpoBJie pyaHoro npocnos 3
[IpUYpPOYEHbI TEMATHTOBBIE TECUAHHKH, cofiepxkanue Fe, O3 B KOTOpBIX MHOTMA
nocturaer 50%. [Mpocnoi 4 NpoTATHBAETCA C NMEPepPhIBOM Ha PACCTOSHMH 55 M.
MolHocTh ero B [oXHO#H yactH MectopoxaeHus 10—20 cm, B 1eHTpaibHOH H
ceBepHoit goctrraet 60 cm. OpyjeHeHHe NPHYPOUYEHO K MecuaHHkam. Makcu-
MaJlbHaA NPOTKEHHOCTh Mo najenuio 102 m. Pyna nmnoTHas, kyckosatas. Cpeji-
Hee copiepXaHue B mpocroe Mapranua 34,9%, xenesa 6,3%. Bepxussa uacth pas-
pe3a MecyaHHK OB, BMEIAI0IMX NPOCioi 4, CONEPKUT MHOTO TeMATHTA.

[ToMMMO TIACTOBBIX MapraHUEBBIX DPyH, HA MECTOpPOXIEHMM B Mpelenax
KapaTacCKOH py/IOHOCHOH IAUYKH YCTAHOBJIEHBI KOHKpEUMOHHbIE pYJbl, Ipefl-
CTABJIEHHbIE CKOIUIEHUAMH CTSOKEHWH OKMCIIOB MapraHia BO BMEMIAKOLIMX
necyaHukax. KonuuecTBO KOHKPeUMii B HUX HeMOCTOAHHO, KAKOH-THOO 3aKOHO-
MepHOCTH B MX pacmpefelieHHd He ycraHasjmBaercs. HauBonbiee KonnuectBo
KOHKpELH BCTPEUCHO B LIEHTPATBHOH YaCTH MECTOPOXKAEHHA MEXILy MpoCioA-
mH 3 u 4, rae oHo cocraBnser S0—60% ot oOmei Maccel nopojipl. B apyrux
YUACTKAaX KONHYECTBO KOHKPEUHIl 3HAYMTEIBHO YMEHBIAETCA H PeKO [OCTH-
raet 15-20%. C ry6uHOI KOIMYECTBO KOHKPelMi TaKKe MajlaeT, a KOJIM4YecTBO
IPHMA30K U KOPOYEK yBeTHUMBACTCA.

JKenesusie pysbl Ha MecTopoXieHHH Kapatac mosyuwinyu JOBONBHO LIMPOKOE
pacnpocTpaHeHHe, XOTA MX 00beM [0 CpPaBHEHHIO C MapraHUEBHIMM pyJlaMM
HeBemuK. OHM KOHIUEHTPHPYIOTCA B Npelenax KapaTacCKOHW PpYIHOM TMauKH.
OcHoBHaA Macca >KeNe3HbIX pynd MNpHypOUeHa K MPOCIOAM, ¢ KOTOPBIMH CBA-
3aHBl M MapraHleBble py/bl. YCTaHABIMBAaeTCA 3aKOHOMEPHOCTB, BHIPAXAl0-
waAcAs B TOM, YTO B Mpefenax Ka)Jioro NpOCIOA Jele3Hble py/bl Mo Haje-
HUI0 CMEHAITCA MApraHueBbIMHM. JTa CMEHa [POHCXOIMT, KaK INpaBHIlo, Ha
rny6une 8—10 m. Kpome tOro, emnesHbie pyabpl OTMeueHbI B KpOBJie HpO-
cnoeB 3 u 4, rge ux MomHocTs coctaisaer 40—60 cm, uspeaxa pocruraer 1 m.
ITo NpOCTHPAHHK W MAaJCHU MOUIHOCTH JTHX pYA YMEHBIUAETCH, WM B HHX
CHMXAeTCA CO/IepKaHue xene3a. JenesHble py[bl HMEHOT FeéMATMTOBBIH COCTAB.
Menkouemryfuarblii reMaTWT pasBUT 0O LUEMEHTY KBapl-NoJeBOIINaTOBbIX
necyanukoB. ColepiaHue »Xeie3a B pydax HENOCTOAHHO. Pynbi, nmpuypoueH-
Hble K KpOBJE mpocnoeB 3 W 4, ABNAWICA Haubonee BoraTbiMM, cofepikaHue
’esle3a B FOXKHOH YaCTM MECTOpOKIIeHHs paBHO okono 40%, u noJHuMaeTcs
B OTAENbHbIX ywacTKax o 51-53%. Ilo nageHMio ¥ NpPOCTHpaHWIO CTEHEHb
HACBHILIEHUA YelIyHuaThiM reMaTHTOM CHHXKAeTCA, U COMepyKaHHe dKeilela najaert
o 10—15%.

Pynonpossnenne Kapabatitam. [lpossrnenne pacnonaraetca no BOCTOY-
HOMY BOpTY AKTAaCCKOH rpabeH-CHHKIIHHAIH H NPUYPOYEHO K NOPOJaM CYIIblIH-
tdepoBoro ropusoHTta. [IpeAcraBneHo TOHKMMHM MPOXKWIKAMH OKHCIIOB MapraH-
Ua B OKHC/ICHHBIX BbIBETpenbiX necuanukax. Ha.mHepHo#l noeepxHocT Habiio-
Hal0TCA MHOTOUYMCIIGHHBbIE CKOIUICHHA MapraHueBbIX KOHKpeuWH. 30Ha pyOHoO#

MHHEpPAIH3alHH HEBEJIHKA W MO NPOCTHPAaHHI MMPOCNEXUBAECTCA [0 MNOJIYTOpa
JECATKOB METPOB.
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THIbLI PY, HX TEKCTYPHBIE
U CTPYKTYPHBIE OCOBEHHOCTH

[lo cocraBy cpelu py[ M3YUEHHBIX MECTOPOX[ICHHH BbI[IEIAITCA MapraHue-
Bble, JKene30-MapraHueBble M KelnesHble. MapraHueBble pynpl,npeobnagaioT Ha
BCEX MECTOpPOXKIEHUAX 33 MCKIIKUeHHeM Mectopoxienusa Haiizatac, roe rinae-
HBIH THIT COCTABIIAIOT JKele3Hble pybl. CyniecTBeHHOE paclpocTpaHeHue nocies-
Hue MOJYYHITH TaKkKe Ha MecToposxienun Kaparac. Ha mectoposxnenun Haksartac
KpoMe cODCTBEHHO MapraHLEBbIX M JKEJe3HBIX py/l B HeDOJBLIOM KOJIHYECTBE
YCTAHOBJIEHbI CMEIIAHHBIE JKele30-MapraHiesble (AKOOCHMTORBIE) PYIIbL.

MapraHuessie pybl

Ilo ycnoBusM 0Gpa3oBaHWMA MapraHueBble PYIbl JIENATCA HA HEPBHUHbBIE H
BTOpHYHbIE (py/ibl 30HBI OKHCIIEHHA) .

MepBuunbie mapranueBbie pyabl. [lo MuHepanbHOMY COCTaBy INepBHUHbIE
MapraHueBble py[bl [elfATcA Ha DpayHHTOBbLIE, Kopouauur-ronnaﬂnumsh:e "
rayCMaHHTOBbIE.

BpayHHMTOBSBI e pyapl COCTABIAIT OCHOBY MapraHUeBbIX Pyl paioHa.
[lo TexcTypHbIM OCODEHHOCTAM OHHM TOAPA3/IENAKTCA Ha LEMEHTAUMOHHbIE,
MacCHBHbIE H KOHKPEIIHOHHbIE,

lemeHTallMOHHbIE pyabl MMewT Gojiee ILIMpOKOe pacnpoctpaHeHue. OHu
pa3BuTbl Ha MecTtopoxnenuax JDxesnwr, Hakcol-Kotp u Kapartac u npepcras-
nAwT coboi 00pa3oBaHMA, B KOTOPBIX TalbKa U OBGIOMKM pasiHuHBIX NOpPOJ
CHEMEeHTHPOBaHbI BpayHUTOM.

TeppureHHbIH MaTepHaa pyJd MECTOPOXKIEHHH [DKEe3[IMHCKOTO THIa Mpef-
cTaBnmeH obnoMkamu 3ddy3uBoB aHae3uTo-6a3WIBTOBOrO COCTaBa, TPaHUTOB,
CTIaHleB, KBapla, TOMEBBIX LUNATOB PA3IMYHOH pasMEPHOCTH M OKATAHHOCTH.
10T HaGop 0GIOMKOB XapaKTepeH TAKKe W [IA NOPOJL HHXKeIeKalled TOJILH.
Ha mecropoxnennn Kaxcel-Kotp ocHOBHyw Maccy ofiioMOYHOrO Matepuana
COCTABJIAET rajibKa aHAE3UTO-Da3aibTOB, B TO BPeMA KaK B [DKe3[HHCKMX py/-
HBIX KOHTTIOMepaTax 0BMOMKM Npe/iCTaB/IeHbl B OCHOBHOM IPaHUTAMMU, @ Ta/IbKa
3 dy3uBHBIX MOPoJ Berpeuaerca pefiko. OB/IOMKH 0OBIYHO He COPTHPOBAHLI H
MMEIOT pa3MuHyl0 BelHYMHY — OT 1 -5 MM /10 HECKOIbKHX [ECATKOB CaHTH-
METPOB B MONEPEYHHKE,

Ha mectopoxnenun Kapartac teppureHHbIH MaTepHan pyqn TpefcTaBiicH
HCKJTIOMMTE/IBHO KBapLEeM H IOJeBbIM LIMaTOM.

B 3aBMcHMOCTH OT pa3mepa 067I0MKOB MOXKHO BBIJIENTHTE MelIKO0610MOYHbIe
pyaHsie KoHrinomepatsi (pa3mep obnomkos 0,1-0,5 cm), cpefneobnomouHble
(0,5-2 c¢m), kpynHooBnomouHbie (2—S cM) W BalyHHble (DO HECKONBKHX
llecaTkoB caHTuMeTpoB). Ha mecropoxaenuu -JKakcp-KoTp pacnpoctpaHeHs!
cpelHe- M Menkoobnomounble pyaHbie KoHrnomepatel, Ha mectopoxmenun
JDKe3npl HapAdy ¢ HUMH LWIMPOKMM Pa3sBHTHEM MOJNB3YIOTCA M BanyHHble, Kapa-
TacCKHe pyAbl MPefCTaBlIeHbl TOJBKO MeIK00ON0oMOUHBIMH 06pa3oBaHHAMM.

Dopma 06IOMKOB caMas pasHOOBpasHas M 3aBMCHT OT MX cocTaBa. Jddy-
3UBbI M KBapl, Npe/cTaBlieHbl OKAaTaHHOH KPYINOH FalbKOH M MMET LIapo-
obpasHyw U AiueBuaHYI0 Gopmy. OBIOMKH ClIaHLUEB WMEHT BBITAHYTYIO dop-
My, TOJieBbie ILMATbhl BCTPEYAOTCH B BH/IC HEOKATAHHBIX JEHCT, a OBNOMKH
TPaHUTOB MMEIT YIJIOBaTyl0 H IUIOX0 OKaTaHHyw ¢opmy. lleMeHTauHOHHbBIC
PyIbl XapdKTEpPU3YIOTCA CPAaBHUTE/IBHO HEBBICOKHMH COJIePWAHHAMH pPYIHOTO

87



Ta6nuua 1

Pesynbratel xuMuveckux ananuson (B mace, %) PYA PasiHUYHBIX THIOB W3 BEPXHe/IeBOH-
CKHX MapraHueBbIX M ese30 -MapraHueBbiX MecTOpOXaeHui HMaxesxaaran-Y nyrayckoro

paiona
MapraHuessie
nepBHYHbIe
KOpPOHaOHT-TOJUIAH-
GpayHuTOBBIE i
Oxucnsi
UeMeHTAauMOHHble MAacCHBHbIe LeMeHTalHOHHBIe
XKakcer- HKaxcei-
1§ 1-K
Jxe3nbr Korp Hoxeann Korp Kaxcoi-Kotp
1 2 3 4 5 6
' L._ —r—

Na, O 0,07 0,17 0,10 0,10 0,16 - 0,16
K,O 2,77 1.11 0,87 0,63 7,47 7,61
MgO Crnensr 0,50 0,60 0,80 0,30 0,07
CaO He o6H. 1,12 1,54 2,00 1,31 0,70
BaO 1,46 0,39 5,20 1,37 2:91 1,35
Cu0 He onp. 0,06 He omp. 0,06 He omnp. e onp.
Zn0O To xe To xe To xe To e To xe To xe
MnO 20015 2778 3549 34,05 3,10 8,88
PbO He o6H. 0,07 He o6H. He 06H. 3.57 5,23
Al O, 4,23 1,50 2,15 0,30 10,13 9,50
Fe, 0, 1,56 231 1,10 0,83 3,00 4,88
MnO, 30,00 30,60 38,38 50,64 38,43 27,20
Si0, 30,00 32,90 10,90 7,36 26,04 30,80
TiO, 0,24 0,11 Cnegpt He ofn. 0,44 0,68
B0, Criesibi He o6H. 0,12 0,16 0,23 0,36
S0, 0,68 To xe 3,14 He o6H. He o6H. He o6H.
H, 0* 0,53 0,34 0,37 1,07 237 2,09
H 0 = Crieet 0,35 He o6H. 0,22 0,53 0,44
Mny,or 40,44 40,84 51,73 58,71 26,68 23,07
Cymma 98,69 99,28 99,96 99,59 99,99 99,95
AHanutuku: JI.A. Haomeko — an, 1,2,6,7,9, 11; JI.C. UumnaHckad — aH, 3-5; P.C. Humn-

Ha — aH. 10, 12; B.H. CrenamkuHa — au. 8.

HKemezo-map-
MapraHueebie r;:;ﬁw HKemesHbie
30HbI OKHC/TeHHSA MepBHYHbLE
AKoGCH- reMaTHTOBBIE
TOBBIE
OH KOHKPEIHOH- UEMEHTAIHOH- | o e
ﬁ?’;emmﬂ MaceuBHEie | oo MaceHBHEIE | o
Kaxcewi-Kotp | IDkesmst Kaparac Hafizarac | JXaxcsi-Kotp HasiaaTac
7 8 bt 9 10 11 12
0,42 0,16 0,58 0,14 0,37 0,06
4,32 392 2,87 0,11 ¢ 6,84 0,09
0,20 0,72 0,90 0,80 0,25 0,07
0,20 1,00 1,11 He o6H. 0,09 0,39
6,45 3,07 He o6H. To ke 0,10 He 06H.
He onp. He onp. He omnp. He omnp. He onp. He omnp.
To e To xe 0,20 0,68 To xe To xe
3.5 16,28 3,66 15,34 0,84 0,06
1,12 0,08 He o6H. He omp. He onp. He omp.
5,69 4,53 5,01 0,65 12,05 0,85
2,30 .93 3,61 78,94 24 80 97,15
39,00 51,43 61,63 He o6H. He o6H. He o6H.
34,05 12,23 14,56 ) 1,80 51,70 131
0,22 0,49 0,27 He o6H. 0,25 He o6H.
He obH. He o6H. He o6H, To sxe He o6H. Tonxce
To xe To xe To e ” To xe 2
2,17 197 3,62 0,82 1,56
0,42 0,15 1.15 He o6H. © 042 0,15
27,55 45,11 41,78 11,88 0,65 0,05
100,31 99,76 99,17 99,28 99,27 100,13

KOMIOHeHTa. B nanbonee Gorathix pasmoctsx pyn MectopoxaeHuit Ixe3nni
u Kakco1-KoTp npouent meranimveckoro Mapraiua cocrasnser ~40% (1a6n. |,
ad. 1, 2). Bo dnaHroBnix wactax sanexeir PyIibl pa3yBoxuBaioTcs, M conepxa-
HHE META/UIHYECKOr0 MapraHua najaet 1o 5—6%. MHorma xumuueckue AHAITH3bI
PYAL Mectopoxaennii [bxesnbl W Hakcwi-Kotp OOHAPYXXHBAIOT MOBBILICHHBIE
KonmuectBa BaO, xoTopele cBA3aHbl UENUKOM ¢ GapuTOM, O ueM CBHIETe/b-
CTBYIOT COOTBETCTBCHHO BBICOKHe cofiepxkanus SO, (Tai, 1, an. 1). Bapur
B pylax npuCyTICTBYeT B BH/IE MENKHX (OO HECKOIBKUX MHITUMETPOB) BKITIO-
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venuii. Ha mectopoxpnenuu KapaTtac mapraHueBsle pyzasl cofepxkar HeBonbuioe
KOJIHYECTBO TePPUIeHHOro MaTepHasa, Mo3IToMy comepikaHHe Memnuqecxo;:_
MAprafiad JOBOJNBHO BhicOkoe — oxono 50%, a conepxanue xpewmeaemaraﬂ-
oBopor oueHb HH3Koe — 5,62%. KomnuectBo Fe, 03 B LieMeHTAHOHHBIX Map
LeBbIX PYHOax coctaBnsier B cpemHem ot 1 10 4%, penko no 7%.
B3auMOOTHOIIIEHHs DPYOHOrO M HEpPYIHOTO BelECTBAa, HAGMOmaeMsbie NOM
MHUKPOCKONOM M BM3yajlbHO, YKa3bIBAWT Ha 3aMelllcHHe TaleK M OOIOMKOB
PYIOHBIMH MHHepamamu. XapakTep 3aMenieHHsA OIpeIeNAeTCA COCTaBOM MOpPOH,

89



cnarawiux obmoMku. OBIOMKE ClIaHIEB, HApUMep, 3aMelalTCA TOJIBKO 110
KpafM C COXpaHEeHMEM B 3aMEMIEHHbIX YYacTKaX PEIMKTOBOHM CIAHLEBaTOCTH
nopof. 3amelleHHe MOJEBLIX LIMATOB HAYMHACTCA C BHYTPEHHHX vyacTei obnom-
KOB B TOM Cllyuae, eciii JBOHHUKOBaHHe B HHX OTCyTcTBYeT. EClM e TakoBoe
MPOSABIIEHO YeTKO, TO 3aMelleHHe W/ET MO IUBaM [IBOMHHKOBAHHMA, UTO MPHOAET
ofnomkaM mnonocyathii BuA. Haubosee MHTEpEeCHbIe COOTHOLUEHHA PYyAHOTO
BemecTBa ¢ obnoMkamu Habnwopawotca miA 3ddy3uBoB. B ompux cnyyasx
MOXHO BMIETh OUeHb TOHKHE BKpAIUIeHHA MapraHLUeBbIX MHHEPaIOB B HEOOHO-
ponHoit Macce addysuBa, B npyrux cnyuasx, Korga 3ddysusel obnagaoTt
nopdupoBOH CTPYKTYpOH, 3aMellaeTcd TONBKO OCHOBHAas Macca, JIeHCThI
IUIarHOKJIa30B OCTaTCA HensmenHbiMu. Ha lleHTpansHoM yuacTke MecTopoxie-
Husi Kakcei-Kotp B adpysuBax HaGmionamucs py/Hble CTAKeHUsA B 3—4 MMm.

Ha mecropoxuiennn Jxesyibl HAMH BMeCTe C LeMeHTaLMOHHBIMH py1laMU pac-
CMaTpHBAlTCA Opy[eHenble NOJMMMKTOBbIe NecuaHMKH. HepynHas uwacte MX
IpefcTaBlieHa KBaplieM, MONeBBbIMM iLmaTtaMH, obnoMkamu cnaHues. bpaynut
npucyTCTBYeT MHOO B BH/Ie IVIEHOK, THOO B BHJIE TOHKOTO HajieTa, 0DBONAKH-
Bafd OT/Je/bHBIC TECUYWHKH. ITa Pa3HOBHJIHOCTB PYJI XapaKTEPU3YeTCA HUIKHM
cofiepiaHueM Mapraina — ot 8 mo 10%.

MaccrBHble OpayHUTOBhle PY/Ibl Ha OMUCHIBAEMBIX MECTOPOXIECHHAX IOJIb-
3YI0TCA MeHbBIIMM pacrpocTtpaHenneM. Ha mectoposkmennu Ike3ybl oHH BCTpe-
YeHBl TOJIBKO Ha yuyacTke JDkes[pl, Iie NpHYpoYeHBI B OCHOBHOM K 30HaM
pa3phIBHBIX HADYLUEHMH H HENOCPe[CTBEHHO K MPWIETaloiuM K HHM yuacT-
KaM. g 3TMX pyJi OYeHb XapakTepHa pasfpobieHHOCTh; B BGOJIBLIOM KOJM-
YecTBe BCTPEYAlTCA 3epKana cKolbxkeHHA. [lo TpemmHaM pa3BHBaKTCA Hepyj-
Hble MMHepasibl (Kanbuut, Gaput). YacTo NPHCYTCTBYIOT MelbYailiHe IIyCTOT-
KH, 3alloJIHeHHble DapHTOM, KBapleM WM KanbiuToMm. Ha Mectoposknenuu Kak-
col-Kotp pynsi MaccHBHOM TEKCTYpbl ClarainT kuibHoe Tesio CeBepHOro yuact-
kxa. Ha mecropoxgennn Haitzatac maccuBHble OpayHHTOBBIE pPy[bl 3alerait
COBMECTHO C rayCMaHMTOBBIMM ¥ 00pa3yior cMerianHbm Tan pyn. [1puypoueHs
OHM K LEHTPa/IbHbIM YaCTAM PYIIHbBIX Tel.

MaccuBHBIe pybl OTTHYAKTCA DOJNBILOA NIIOTHOCTBI) W TBEPOOCTBH; B HHUX
TOJTHOCTBI0O WITH TIOYTH HOJIHOCTBIO OTCYTCTBYET OONOMOUHbBIH MaTepuan. XvuMH-
UeCKHH COCTAB MACCHMBHBIX pyn (cM. tabn. 1, aH. 3, 4) XapakTepusyercsi BBICO-
KHM COJepXaHHEM MeTaUTHuYecKoro mapraHua — 51,73% u 58,71%, cootBet-
CTBEHHO, ¥ JIOBOJIBHO HM3KHMM cofepxkaHueM KpemHesema — o 10%. CpaBHu-
TeNbHO Bbicokoe copepxkanue BaO u SO; — 5,20% u 3,14%, COOTBETCTBEHHO,
B pyHax MectopoxaeHus Jxe3npl oObACHASTCH NPHUCYTCTBHEM MEJIKHMX BKITIO-
YeHuH DapuTa.

KoHk penMoHHBIE py/ibl YCTAHOBIIEHbl Ha MecTopoxaeHuu Kapatac. OHu o1-
MeuvaloTcsi BOMM3H pPyOHBIX IUTACTOB BO BMEILAKONIHMX MOPONAX W NPEACTaBIIEHbI
KOHKDEUHAMN H CTAKEHWAMH pa3JIMUHBIX pPasMepoOB, CIOXEHHBIX TJIaBHBIM
obpasoM ruapooxkHcnaMM mapraHua. KonuuectBo 3tHx 0Opa3oBaHWid Bechbma
HEIOCTOAHHO, KaKOH-THOO 3aKOHOMEPHOCTH B pacipefielleHHH KOHKpeLHit
He ycraHoBneHo. HauBornblliee KONHUECTBO KOHKPEUHOHHBIX PY[ HAXOMMTCH
B LEHTPAIbHOH YaCTH MECTOPOKIAEHHA MeX/y DPYIHBIMH NpOCiosiMu 3 u 4.

BenuuuHa MapraHueBbiX KOHKpeluii KoJieGlieTca B cpemeM ot 1 1o 5 cMm
H JIOCTHIaeT B OTAenbHbIX cnydasx 15—20 cm. IIpumech TeppureHHOro mare-
pHana B HWUX He3HauuTellbHa M MpeACTaBJIeHA NMBUIEBHIHBIMH YaCTHUKAMM pa3-
MepoM He Bomee 1 MM,
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[TepBUUHBIM py[IHBIM MHHEPWIOM KOHKpELHH ABIAETCA DpayHHT, HO OH B
3HAUMTENTbHOM cTeneHH okucneH. OThenbHble PeITHKTEI ero HaBTIAATCH Cpefin
OCHOBHO# Macchl POMaHEIMTa H KPUIITOMEJIaHa.

B 1abn. 1 (aH. 9) npuBeneHbI JaHHbIE XMMHUCCKOTO aHANIM3a OMHOM M3 OKHC-
NIeHHBIX KOHKpeUHH, KOTOpaA XapaKTepu3yeTcsa OTHOCHTEILHO BBICOKMM COMIEp-
JKaHMeM MeTaJl/THYeCKOro MapraHua, coctaBnawumm 41,78% u ¢ cpaBHHTENBHO
HHU3KHM COfepyKaHueM KpemMHedeMa — 14,56%.

KopoHagMT-rTOJNAaHAKTOBB € pyabl YCTAHOBIEHBl B HE3HAuH-
TeNbHOM KOnMuecTBe Ha mectopoxgenusax [xesmsr u Wakcei-Kotp. B ceepo-
3allaJIHOM  YacTM MecTopoXzeHua JIke3mpl BCTpeueHb! KomtoMopdHbie |
MACCHBHBIE HMX pa3HOCTH. OHH XapakTepH3yHTCA BBICOKHM COMep)KaHHEM
ceuHia W Gapus — Gonee 20% [14]. Ha mecropoxpennn Kakcei-Kotp omu-
ChIBaeMBle py/bl oOHapy»eHbl Ha 3anamgHoMm yuactke. OHM MMeWT LieMeHTa-
LLHOHHYI0 TEKCTYpY: MApraHueBble MHHepaIbi (KOPOHA[MT — TOJIIAH[INT)
kak Opl oBBonakuBawT obmomMku nopon (rabn. I, a). Conmepixanue cBMHLE
u Bapusa B 3THX pyJax ropasjo Hwke — 6% (rabn. 1, an. 5, 6). Copepxanue
Fe, 03 cocrapnser 3,00% u 4,.88%, coorBerctBeHHo. CrefiyeT OTMETHTh, HTO
MHHEpaIbl PAfA TOMIAHIMT—KOPOHAIHT 06pazylT TakiKe MHOTOUHCIICHHbIE
MPOXMIIKH M KoJmoMopdHbie 00pa3oBanua B DpayHHTOBBIX LEMEHTAI[HOHHBIX
pynax.

FaycmMaHMTOBBIE pyabl H3BECTHBI TONBKO Ha MectopoxaeHuu Haii-
3atac. OHM XapaKTepH3yHTCA MACCHBHOM TEKCTYPOH M 3€PHUCTBIM CTPOEHMEM.
Bmecte ¢ GpayHMTOBBIMM pPY[aMH OHM CHAralwT LEHTpalibHbIe YacTH pPY[AHbIX
Ter.

MapraHuesble pynbl 30HbBI OKHCIeHH$i. XapaKTepHOH UYEpTOH BCeX M3yueH-
HBIX MECTOPOX/IEHHH ABIAETCH HamHuHe rIyBOKOH 30HbBI OKMCIIEHHH IIEpPBHY-
HBIX MapraHueBbIX pyi.

B neMeHTaIMOHHBIX pyJaX Ha JPO3HOHHOM Cpe3e W B IPUIIOBEPXHOCTHBIX
YACTAX pPYOHBIX 3aneked OOGIOMOYHBIH MAaTepUasl YacTO BHIBETPHBAEICH H
BBIILIENIAUMBACTCA TONHOCTBIO. Py[ibl, nojBeprimecs OKHCIEHHIO, HO C COXpa-
HUBLUIUMCH WJIM TIOYTH COXPAHMBIIMMCH KIACTHUYCCKHM MAaTepUaTioM, HMEHOT
PETIMKTOBYI LEMEHTAIMOHHYI0 WM rpyBGocnoucryio texkcrypy. Ilpu nourn
MOJIHOM OKMCIIEHMH M BhIBETPHBAHMM Y/l cpely HUX HalllloflaeTcs 3HAYMTEIIbHOE
pa3BHTHE MOPHCTBIX WM KaBEPHO3HBIX TEKCTyp, BO3HHMKIIMX B pe3ynbrarte
BHIIIETIAYMBaHHA 3epeH obGmomouHoro martepuana. Ilopbl ¥ KaBepHBI HaCTHUHO
BHIMOTHEHb! TOPOLIKOBATBIMHA PA3HOCTAMH TMAPOOKMCIOB Mapradna. KpynHbie
OBIIOMKH MMONEBOro LINaTa W 0GIOMKH MOpoJ, BXOAAIME B COCTAB KIacTHyec-
KOTO MaTepHasa, Hepe[KO IOBOJIBHO MHTEHCHBHO NMIMEHTHPOBAHbI IMIPOOKHUC-
JIAMH MApraiia, MecTaMH IIOYTH Halejl0 3aMelleHbl nocnenHumu. BpayHut,
LEMEHTHPYIOIIHIA 0OJIOMKH KJIaCTHYECKOTO MaTepualia, B 30HE OKHCIIEHHS 3ame-
UIAeTCA KPUIITOMENIaHOM, DOMAHEIMTOM H IHPOITI3UTOM. 3aMemieHHe HIIEeT
Mo KOHTAKTaM pYyJHOTO HeMeHTa ¢ OOGMOMKaMHM KJAaCTHUECKOTO MaTepHasa.

MaccuBHble OpayHMTOBbBIE py/bl BCNeJACTBHE HX Oonbillell MOHOIMTHOCTH
B MeHbllled CTeNeHd MOAJAKTCA OKHCIIeHHN, YeM [eMEeHTAUHOHHbIE pY/IbL.
Pa3BuTHE KpPUIITOMENIaHA, POMAHelHTa | :mpomoama IPOMCXOIUT MO MEX-
3¢ pHOBBIM ITPOCTPAHCTBAM GpPayHHTA.

KoHKpelnHoHHBIE PYIbI MeCTOPOXKIEHUA KapaTac NPAKTHIECKH [ONTHOCTbIO
OKHCcIEHbl. MX nepBHYHBI OpayHUTOBRIH COCTAB YCTAHABIIMBACTCA M0 PEJIMKTAM
OpayHHTa, Hab110JAEMbIM Cpe/lH POMaHeLIMTa U K PHIITOMeIIaHa.
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XHMHYeCKHl COCTAB OKHMCIICHHBIX MapraHieBbIX pYI OTIHYAETCH OT XHMH-
YECKOTO COCTaBa [EPBMYHBIX Pyd pe3kum npeobnanamuem Mn** mam Mn?*,
a Taxkie BbICOKHM cofepwatem H, 0" | xoropas BXOMMT B COCTaB KpuUnTOMeE-
naHa ¥ poMaHelmrta (1abn. 1, an. 7-9).

Wene3o-MaprasueBsie py/ibl

JKeneso-mapraHuesble py/bl yCTaHOBJIEHbI TOJNIBKO Ha MecTopokmenun Haii-
3aTac ¥ B OueHb HeBonbioM KomHuyecTBe. OHM MPUYPOUEHBI K HHXXHHM YaCTAM
PYIHBIX TeJl, XapaKTepU3yWTCA MACCHBHOW TEKCTYpoOi, oTnMyanTcs GonbLioi
IUIOTHOCTBI0 M TBepAOCThio. Xene3o-MapraHieBble py[bl ClOXeHbl AKOGCHTOM,
B KOTOpOM OBHApYy>KeHbl MHKPOCKONHWYeCKHMEe BbIJielleHHA (paHKIIMHHTA.
Xummueckuil aHamM3 oGpa3ua pynbl NokasbiBaer, yto cofepxanue MnO B Heit
cocraensier 15,34%, a comepxanne Fe, 03 — 78,94%. Kpome 0CHOBHBIX KOMIIO-
HEHTOB, MapraHia M >kenesa, B AKOOCHMTOBOH pyle oOHapy>eHO MOBBILIEHHOE
coflepxatiie Kpemuedema — 1,80% u okucy nunka — 0,68%. Konuvectso ocrans-
Heix mpumeceit (Na, O, K, 0, CaO u Al;03) HMYTOXHO M B CYMMe COCTaBIIAeT
1,70%.

Xene3usie pymbi

JKene3snnie py/pl B paiioHe MeHee paclmpoCTPaHeHbl, YeM MapraHueBbie. B 3Ha-
UMTEIBHOM KOJIMYECTBE OHM BCTpeueHbl Ha MecTopoxaeHnn Haiizatac u Kaparac,
NpH 3TOM Ha MepBOM OHM 00Opa3ywT rnasueli TMN pya. Ha mecropoxiaenusx
Ixe3nnr u XKakcel-KoTp konHuecTBO Kese3HbIX pyI He3HauuTeNlbHO. Bewectren-
HBIH COCTAB XKEJIE3HBIX Py/ [AOBONBHO IIPOCT — OCHOBHBIM PYOHBIM MHHEPATIOM
apnfAercA reMatit. ITo TexcTypHOMY NpH3HAKy BBIOENANTCA [eMEHTAUHOHHBIE,
MaCCHBHbIE H KOJJIOMOP(hHBIE PYIbl.

lemeHTalMOHHbBIE pPYMLI YCTAHOBIEHB HA MecTopoxpennax Xaxce-Korp
u Kaparac. B ormMune OT 1ieMeHTAHOHHBIX MAapraHIeBbIX pyll, pa3Mep TaabKH
Gonee KpynHBIH M B HEKOTOPBIX ClyuasX MAOCTHraeT BenuuydHsl 10—20 cm.
IleMeHT KOHITIOMEpaTOB COCTOMT ITIaBHBIM 0Opa3oM H3 remartnTa. ComepkaHue
Fe,0; B Hux cocraBnser B cpefHem 25%, uHoraa 30%. CopmepkaHue MapraHua
HUYTOXHO — He Gomee 1%. Mectamu BCTpeueHBI CIUIOLUHBIE CKOIUIEHHA Yelllyi-
vatoro rematuta (pasmepom mo 0,5 M B [MaMeTpe); oT HMX HaBmionanuce
OTBeTBJICHHA B BH/IEe HeOONBILMX IreMaTHTOBBIX IPOXWIIKOB. JKese3Hble pyas! Ha
MecTopokaeHun Kapatac mpefcraBieHsl cpefiHe- H TOHKO3¢pHUCTHIMH KBaple-
BO-TI0JIEBOLUNIATOBBIMH NeCYaHHKAMH, 060TaleHHBIMH YelyHYa ThIM FéeMaTHTOM.
Conepxanue Fe,0; B Hux cocraBnser 41%, a uHorga mocturaer 50—53%.

MaccuBHble H KOIUIOMOp(HBIE JKelle3Hble Py[bl ABNAKTCH [TIABHBIM THIOM
pya Ha mecropoxnaennu Haizatac. XuMuuecKMit aHaiIM3 MOATBEpPXIaeT MOHO-
MMHEpPANIbHOCTE MX coctaBa: 97,15% npoaHanmusnpoBaHHoro obpasma cocTas-
nser Fe,0; (ta6n. 1, au. 12). CopepxkaH#e OKMCH MapraHia HMYTOXKHO —
0,6%. Ha mectopoxnenuu Haiizarac, noMMMO reMaTHTa B CTPOEHHH JKeNle3HBIX
Pyl NpHHHMAaeT yyacTHe Take marHetur. MHorma HaGimionmaloTcA OTHENbHbIE
CKOIUTEHHs M Ja)<e LieJible YYacTKH, TOJIHOCTBIO ClioXKeHHble uM [14]. HeGoms-
IIHEe 3ae)XH MACCHBHBIX TeMAaTHTOBBIX pY[ YCTAHOBJIEHBI B 3alafHOH YacTH
MecToposkaeHusa Jxe3mp.
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MHHEPAJTBHBIH COCTAB PY[

Ina mectopoxenwmii JIke3HHCKOIO THMA OCHOBHBIM MHHEpPAlOM MapraH-
UEeBbIX pynd ABNAeTcA OpayHMT, WUIA KOTOPOTrO BbIJENAWTCA [JBe TeHepalumMH.
bpaywut | reHepaumu cnaraer IeMEHTAMOHHBIE PY[bl IUTACTOBBIX 3aJeikKed.
Bpaymut Il reHepaumm cnaraer mMaccHBHble pyObl XWIIBHBIX Ten. Bropocrenes-
HbIMH MHHEpaIaMH SIBIAKTCA KOPOHAIMT, TONJIAHOMT M HX MPOMEXKYTOUYHBIE
pasHoctd. Ha mecropoxnenun Haizatac w npossnenuax Haizatracckoro tuma
Maprasiesbie pyIbl CITOKEHbI rayCMaHHTOM H OpayHMTOM, XKele30-mMapraHiie-
Bble — AKOOGCHTOM, B KOTOPOM YCTaHOBJIEHbI MMKpPOCKOIMYECKHE BbIIEIIEHHA
panknuuuTa. XemesHsle pyael cnoxeHbl remMatiToM. Ha MectopoxmeHuu
Kapatac pymHbIM MHHEpAOM MapraHLEBbIX PY[ ABIAETCA OpayHHT, Kene3HbIX
PYA — reMaTHT.

W3 HepynoHbIX MMHHEpPaIOB HA OINKCHIBAEMBIX MECTOPOXICHHAX OCHOBHAA
PO/ NPHHAIEKUT BAPHTY, KPOME TOTO MPUCYTCTBYIOT KalbLMT, MAPraHIOBHC-

TaGnuna 2

Munepansi mMapraHueBbIX, XeJe30-MapraHueBbiX H KeNe3HbIx pyn [Ixe3kasran-Ynyrayc-
KOro paioHa

LlemenTa-
Tun mecro- CocTan lp":g::“le MaccuBHble pyabl #Mib- | KoHK peunoH-| Pyabl 30Hb1
POXKIEHHA pyabl nnac‘it;ablx HBIX Ten Hbie pyObl OKHC/IeHHA
Ten
Ixe3mH- Mapras- bpayuur |  Bpaymur II resepaumn, — Kpunro-
CKHH LueBbie reHepaudy, KOPOHAIOHT, NOJUTAH- MeNaH, po-
KOPOHA[MT, [T, HpHUT, GapHT, MaHEeLIHT,
TONNAaHOUT  KaNbLUHKT, MapraHiuo- MHpPOITIO-
BUCTHI KANbUMT, MaH- 3HT

FAHOKATBIHT, polo-
XpO3MT*, LenecTHH,

KBapl
Kenearvle Iemamut Iematut, Gaput - -
Hattsarac- Mapran- - laycmanur, GpayHHT  — Kpunrome-
KHit ueBkIe JlaH, poma-
HEUIWT, TMpo-
TIO3UT
Keneso- - AwxoGeur 1 wu Il reme- —
Mapras- pauMH, QpaHKITHHAT
LeBkle ‘
Kenesunle — FemamiT, MarHeTT®, - -
- Gapur
Kaparac- Maprasn- Bpayuut = BpayHut K purro me-
CKHt ueBble JlaH, poma-
HEILMT, ITH-
PONIO3HUT

Kenesnvle Temamur - =

‘Muuepam:i. He OOHApyXeHHble ABTOPOM, HO onMcaHuple B.B. KanuHMHbIM  Ha MecTO-
poxnennn [Dxesnw: [14]. [Mpovepxk B TabGnmuie O03HAYAET OTCYTCTBME  ONPENEIEHHOTO
THIA pPYAO HA MECTOPOXKOEHHAX COOTBETCTBYIOLIEro THIA.
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Thill KATBIMT, MAHIaHOKAIBLMT, LeleCTHH 1 kBapl' . Bee nepeuncrieHHbie Hepy -
Hble MHHEpaJibl CBA3dHbI [JIABHBIM 06pa3’oM ¢ pyJaMHM XWIbHbIX Tel.

B 30He OKHMCIIEHMS MapraHiUeBbIX Pyl Pa3sBUThl KPHUIITOMENaH, POMaHCIIHT H
ITHPOJTIO3HT. -

MuHepasibHBIH COCTAB Pa3lIMUHBIX THIIOB PY. NpuBeleH B 1atn. 2. Huxe npn-
BOOMTCA ONMMCaHHE MHHEPATIOB B MOPAAKE UX paCIIpOCTPAHEHHUA B IICPBHYHbIX H
B OKHMCJIEHHBIX PyJaX.

MuHepansl nepBHYHBIX pyn

BpayHuT cnaraer OCHOBHYI0 MacCy pPYJAHOTO BELLECTBA MapraHIEBHIX
IEMEHTALMOHHBIX M MAacCHBHBIX pyn mectopoxaenwii JDxesmer, Waxcor-Kotp
u Kaparac. Ha mecropoxnaenun Haiizatac oH none3yercs 3HaYMTeILHO MEHbIIHM
pacrpocTpaHeHue M.

Kak yxe ObUTO yKa3aHO, B py/faX MECTOPOMNIEHHH DKe3OMHCKOro THUHa
yCTAaHOBJIEHbl fBe TreHepaunu OpayHura. bBpaynur 1 remepamym (Gpaynur I)
ABIIACTCA [NAaBHBIM pyNooO6pasyouMM MHHEPATOM LEMEHTAaUMOHHBIX pyI.
OH cnaraer MX UeMEHT M MPENCTaBjIeH CIUTOIIHBIMH HITM pacceAHHbIMH arpera-
TaMH AJIOTpHOMOpP(HO-3epHHCTOTO cTpoehns. Pasmep orpenbsHbix 3eped 0,5—
2 mM. Hepenxo 3epHa HMEIOT NMpaBHIIbHbIE KPHCTAITOrpadHuecKHe Ode pTaHuA.
Wuorpa HaGnwopatoTcA BhigeneHus Opaymuta I, uMeronme oxkpyrnyio u chepu-
ueckyw dopmy. et GpayHura B Macce Kene3o-yepHbIH, M3TTOM HEPOBHBIN.
Ha cBexeil moBepXHOCTH M37IOMa H3pelKa pasiIMYMMBbl INIOCKOCTH CHAHHOCTH.
Brieck monyMe Taniige CKHid .

Bpayrutr Il resepaumu (6paymur II) crmaraer mMaccuBHBIE PyIbl HGUTBHBIX
tes1. IInoTHele ero arperathbl XapaKTepH3YIOTCA MAaCCHBHON TEKCTYDOil, HMEIT
cepbii WIM KOpPHYHEBaTO-Cepbli 1BeT . bneck or MaroBoro [0 CMOJIAHOTIO,
u3noM paxoBHCThIH. bpaymur II cnaraer Taxike HeDonbLMe TPOXWIKH B
LIeMEHTAIMOHHBIX pydax. OH HaXOIMTCA B acCOUMALMH C MWHEpPaJlaMH TpYIIIbI
KPHIITOMEJIaHA H BIMOSTHAET BMECTe C HUMH IMYCTOTKH M TpeumMHKH. [Ipn sToM
GpayHMT, KaK IPaBHIIO, 3aMONHAET LEHTPaIbHbIE YUACTKH NMYCTOT W TPELIMHOK,
a MHHEpargbl TPYNNbl KPHITOMENaHAa 3aloNIHAKT mNepudepuyeckKHe YacTH,
obpa3ysa Hateunnlie Gopmbl KomtoMopdHoH cTpykTypel  (1abmn. 1, 6, 8).
C Gpayantom II Takke TeCHO CBA3aHbI MHOTOUMCIIEHHBIC BBIJIEIICHHA 3epHHC-
toro Gapura, WMeplMe 0oBBIYHO HenpasunbHyw ¢opmy. Ha mecropoxaeHuu
Kakcel-Kotp BeTpeuenn: Gpaynut-GaputoBbie oGpazoBanus chepHueckoi
(opmel pasmepoM po 2-3 cMm. BpayHur cnaraer nepudepHyecKue YacTH
obpa3zoBaHui, Gaputr — ueHTpanbHble. CTpykTypa OpayHMTa B TaKMX Clyvasx
3epHHCTAA.

BaaumootHoueHua Gpayuurta | u Il Ha mectoposxnenuax [xesns: u Kakcoi-
Kotp nossonsioTr roBoputs o Gonee paHHeM o6pasoBaHuu GpayHuTa I, KOTOpBIH
cllaraeT LEMEHT [EMEeHTAUHMOHHBIX py/d: BbigeneHHa Opaymura I cexyr
TOCTIe[THHE .

Ha mecropoxpenuu Haiizarac GpayHHT pasBHUT B He3HAUMTEJIbHOM KOITHYECT-
BE W C/IaraeT BMecTe ¢ rayCMaHUTOM MapraHlieBble pyJibl CMEIaHHOTO COCTaBa.
Munepan xapakTepu3yeTcd IUIOTHBIM CTPOGHHEM, LIBET Cepbiil HIH KOpPHYHe-

! Ommcanme MHHEpPAIOB KIIACTHYeCKOTO MaTepHana UeMeHTaUHOHHBIX pyo He 1'I]:t|»ﬂ!0}3l}l‘lL
csl.
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Tabnuua 3

Peaynbratel XHMMHYECKHX aHanuioB (B macc. %) OpayHHTOR M3 mMectopoxaenua Kak-
cei-Kotp

Oxucnsl | 2 3 4 5

Na,O 0,15 0,05 0,13 0,15 0,13
K,0 0.42 0.03 0,33 0.50 0.63
MgO He o6 027 0,51 1,25 0,50
a0 1,50 1,77 0,92 1,33 0,79
BaO 0,39 0,30 2,17 1,67 0,89
Cu0 - 0,12 = — -
Zno - = = = 0,05 =
MnO 36,57 38,14 31,35 36,23 32,90
PbO - - 1,05 0,37 Crems!
ALLO, 1,93 0,53 118 103 0,64
Fe,0, 1,77 0,13 1,07 0,90 0,26
MnO, 45,61 46,70 50,91 45,37 52,75
Si0, 11,00 10,83 8.51 9,58 9,25
S0, 0,15 = - - =
H,0 0.40 0,27 0,90 0,16 0,69
H,0 He o6 0,18 0,33 0,50 0,25
Cymma 99,89 99,32 99,36 99,09 99,68

1,2 — M3 uUeMeHTA PyOHbIX KOHIIOMEPATOB; 3 — M3 npoxunka; 4 — w3 Gpaynurt-Ga-
PHMTOBOrO CTAXKeHHMA; 5 — M3 maccuBHOM pymbl. AHanutukmn P.C. Hwmwua, B.M. Cremaui-
KHHa.

pato-cepprii. Ilo Mopdonornyeckum CcBOHCTBAM OpayHMT MeCTOPOKICHHA
Haiizatac cxopen ¢ 6paysurom Il ¢ MeCcTOpOXKIEHHI IKe3IMHCKOIO THIA.

Ha mecropoxnenum Kapartac GpayHMT ABIseTcA eIMHCTBEHHBIM NEePBUYHBIM
pynoo6pa3youmM MHHEPaTOM MapraHueBsiX pya. OH craraeT HeMeHT pyIHbIX
necuaHukoB. Mmeer 3epHucroe crpoenme. 3epHa OpayHuTa OOHapy*MBaiOT
cnaiiHocTh. Pasmep otmeneHbixX 3eped 1—2 mM. LlBer B Macce oT TeMHO-CTAIBHO-
CEeporo 710 Cepo-4epHOro.

B ornuune OT MeCTOpPOXKIEHHHl [DKE3OMHCKOTO THNA, HA MECTOpPOKIAEHHAX
Haizatac u Kapartac ycraHaBnmuBaetca OpayHMT TOJIBKO OJIHOH TIeHepauMH.

IMon MHKpPOCKOMOM B OTpakeHHOM cBeTe GpayHHT cepoBaTo-Genbiit, Ha poxe
KOpOHAJUTa WIH TOJUTaHMTa — ronyBoBaTo-cephlii H TeMHO-cepbiii. ITpu ckpe-
IEHHBIX HHKONAX cnaGo 3aMeTHbl 3¢dexThl aHH30TpomMH. OHH BHIHBI JIHIIB
B OYeHBb XOPOLIO NOTHPOBaHHBIX LHUTH(AX.

JlaHHble XMMHMYECKMX aHANM30B GpayHMTOB H3 pa3sHBbIX acCOLMALMiA MecTo-
poxnenus Xaxcel-Korp npusefens! B 1adn. 3. B Bume naomopdHoi npumecn
NPUCYTCTBYIOT JKeNe30, MarHHii, Kanblmii 1 6apwit.

Pacnipenienenue xkenesa B GpayHuTe, H3YUeHHOE C TMOMOLIbK MHMKPOAHAIH3a-
T0pa, HepaBHOMepHoe. Hanpumep, B  EHTpe OHOrO W3 OpayHMTOBBIX I1POXHII-
KOB Habnwaerca 30HAa, HECKOJbKO OOE[HEHHas >eJe30M, a Ha KOHTaKTe
€ KOpPOHa/IMTOM, HaoBOPOT, OTMEYaeTCA MOBBILIEHHOE COMEPXAaHHE Xele3a B
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Gpaynurte (Tabmuma I1). Tlpuumebl 3Toro sABneHnsa TpebGylT B OanbHeillemM
Gosee 1eTAIBHOTO PACCMOTPEHHA.

B onHO# M3 MpoOaHAM3MPOBAHHBIX Mpob OpayHuTa (MecTtopoXieHue Jakchl-
Kotp, GpayHHT-GapuTOBOE CTAXKEHHe) HaMM OOHapy)XeHO MOBBILIEHHOE COMep-
xanue MgO, paBHoe 1,25%, 4TO no3BOJIfieT OTHECTH JaHHBI obpasel Kk Marue-
spansHomy Gpaymuty. Panee JIJI. ®epmopom Gbul ommcan obpa3sen Gpaymura
13 Maman ¢ comepxannem okucH Maruusa 4,36% [35]. MaruesnanbHsii 6payHuT
¢ conepxanuem 1,40% MgO Berpeuen B fimonnn [39].

IlanHble CIEKTPaNbHOrO NOJYKOIMYeCTBeHHOTO aHanu3a GpayHWTOB pasiuy-
HBIX TeHepaiii nokalday, o Gpaymut | mo cpasnenmio ¢ Gpaymurom Ii obo-
rauieH Mefpio, THTaHOM M Gopom. Eciin B BpayHute | copepxaHue 3THX 31eMeH-
TOB COCTABINIAET JECATBbIC [IONH MpoleHTa, T0 B Opaymute Il oHO cHMaeTcs Ha
nopajgok. Kpome toro, 8 6paynure Il u3 GpayHHT-KOpPOHAIUTOBOTO NPOXKMWIKA
YCTaHOBJIEHBI MOBBILIEHHBIE COfepXanus cBuHUa (1—3%), uTo, MO-BHAMMOMY,
CBA3AHO C IPUCYTCTBHEM MEXaHHYECKOH NIpuMecH KopoHamura [31].

JeGaerpaMMbl M3yueHHbIX GPayHHUTOB, MpUBEJICHHbIe B Tabn. 4, MUIEHTHIHBI
3TalloHHON febaerpamme 6paynuta u3 Jlonr6ana (llsenna) [22].

Cpemu pyn H3y4eHHBIX MECTOPOXKIEHHH NMEPBHYHBIE MHHE DAl bl TPyl -
Ml KpHONTOMENaHa IpeCcTaBlieHbl TONIAHIHTOM H KODOHA[HTOM,
a TaKXKe [POMEXYTOUHBIMHM HX Pa3HOCTAMH C Pa3NM4HBIM cofepxaHueMm Bapus
u ceuHna. Ha mecropoxnennu Dxessr B.B. Kamununsmv [14] cpemm mepeuy-
HBIX MAPraHIEBbIX MHHEPAIOB 3TOH IPYINbl YCTAHOBIIEH TAK)XKe KPHITOMENaH.

Ha wmecropoxpnennn Yaxcel-KoTp omicpiBaemble MHHepaslbl BCTpEueHBI B
HeGonbiiom KormmuecTee. OHM OBHapy>eHb! TaBHBIM o6pa3om Ha IleHTpans-
HOM YyuYacTKé M B MeHbILUEH CTeleHH — Ha 3amagHoM, NMpHYeM OTMevaeTcH
[NPHYPOYEHHOCTh HX, KaK IPABWIO, K CPe[IHHM YaCTAM 3aeXkel leMeHTALHOH-

HBIX pynd. MuHepansl 06pa3yoT KoutoMopdHbIe BbIOENIeHMA B 3anbbaHmax
OpayHMTOBBIX NPOMGIKOB WIH B ITyCTOTKAaX, HEHTPAIbHAA YacTh KOTOPBIX
BhIONHeHa Opaymutom (cm. Tabn. [, 6, ¢). Pexe 3T MuHepansl BCTpeuawTCa
B LEMEHTe KOHITIOMepaToB, IIe OHH Kak 6bl 0OBONAKHBaWT OBIOMKH MOpO.
(cm. TaBn. I, @). HenocpemcTBeHHOro B3aHMHOTO 3aMelieHMs OpayHHTa H
MHHEpAJIOB IPYTINBI KPUIITOMEIIaHa He HaB/01anocs.

Ha wmectopoxgennu JDke3[pl 3TH MMHEpaTbl BCTpeYeHbl B OCHOBHOM B
3aMafHOH M ceBepo-3amafHO uyacTAX. OHM, TaK Xe KaK HA MeCTOpPOXKIEHHH
Kaxcei-Kotp, casanbl ¢ Opaynurom Il reHepanum H Take MMEOT KOJUIO-
MOp(hHYI0 TeKCTYpYy, HO pa3BHThI He TOJIBKO B e pHpepHuecKHX YacTAX OpayHH-
TOBBIX BbIJIEJIEHHIl, HO K cpe/iu camoro GpaymuTa (Ta6u. I, 2).

Kpome ' kommoMopdHbiX BbiieNleHnii MHHEpaloOB TPYNNbl KpHITOMeNIaHa,
Ha mectopoxzenun JDxesmel B.B. KammmuneiM [14] ycraHOBIIEHBI MaccHBHEIE

‘Pa3HOCTH, MPHYPOUYEHHbIe K pa3sioMaM Wi obpa3ylolnie HeBoTblime CKOIUTEHHA
B HENOCPE[ICTBEHHOM BIIM30CTH OT HUX.

JanHbie XMMHMYeCKMX anammaoB (Tabn. 5) ykalwBaloT Ha NPHCYTCTBHE pAdA
MHHEpAIOB 3TOH TPYMIIBI OT CYNIECTBEHHO CBHHIOBBIX — KOpOHAmHT (aH. 5,6),
[0 CylLiecTBEHHO GapHeBbIX — roIaHIMT (aH. 1, 2), a Takike pasHOCTEH, mpoMe-
XKYTOUHBIX 10 coctaBy (aH. 3,4). ;

ConepxaHde BOIBI B MHHEpaTaX HAXOMMTCA B OGpaTHOH 3aBHCHMOCTH OT
coepxannsi KatioHos (Ba®* + Pb?*) (¢ur. 8). 310 MOXKHO OGBACHUTH TeM,
YTO B CTPYKType MHHepasioB ONMChIBAEMO# TpYINIbI €CTh BAKAHTHbIE MO3MIMH
Ba®* u Pb® kotopele mosxer 3amumars Bopa [41]. [Ipu BXOXIeHUH B CTPYK-
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Tabnuua 4
JlanHbie pentreHOBCKOTO aHanu3a Gpayrutos *

1 2 3 1 2 3
I d I d I '—d I d I d 1 d
: =
2 358 2 3,56 3 195983 1,559 2 1,54
1 343 2 1,526 2 1,516
L 319 2 1,488 2 1481 2 1,465
1 3,05 1 3,04 8 1,438 8 1438 8 1,415
10 2,75 10 2,76 10 2,75 5 1,428
1 243 1 244 1 1,387
4 240 4 2,39 6 2,37 3 1,373 3 1,371 6 1,36
6 218 702019 6 2,15 1 1,191 1 1,188
1 1,897 1 1,897 2 1,90 3 1,178 3 1107
1 1,843 1 1,843 2 181 S 1,084 &6 1,082
1 1,769 2 1,760 2 175 3 1,059 2 1,057
9 1668 9 1,676 10 1,66 2 15083 X 1,050
1,2 — u3 MecTOpOXIeHHA MKakchl-KOTp: 1 — M3 LEMEHTAa pYOHLIX KOHITIOMEpAaTOB;

2 — M3 MacCHBHOM pyabl; 3 — GpayHHT U3 MectopoxaeHua Jlour6au (liseuun) [22].

* 3pecs u panee B TaGm. 6, 8, 10, 13, 14, 15 yclnoBMA ChbeMKH [UIA BCeX M3YUeHHBIX MHHe-
panos oguHakoBbl: Fe-uanyuenue, D = 57,3 Mm.

Tabnuua 5

PesynbraThl XuMuYecKHX aHanu30B (B Macc. %) MHHEpAJIOB TpYNNbi KPHNTOMeNaHa
H3 MecTopoxaeHns Kakcei-Korp

Oxuennbi 1 | 3 4 5 [
Na,O 0,28 0,39 0,08 0,14 0,08 0,05
K,0 1,52 1,90 0,26 0,84 0,20 0,12
MgO 2.29 1,26 2,06 Crenst 0,035 Crienst
CaO 0,50 2,15 1,01 0.14 0,22 He o6H.
BaO 9,81 © 10,41 11,96 8,52 7,84 7,63
PbO 0,18 0,30 6,96 13,66 16,92 20,70
MnO 4,67 5,99 8,35 6,80 2,87 5,87
Al, O, 3,97 1,35 0,72 0,43 0,44 0,20
Fe, O, 2,39 4,51 2,47 4_,_23 491 4,01
MnO, 68,87 67,63 63,06 62,50 63,76 59,98
Si0, 1,76 0,72 0,94 0,80 0,58 0,76
H,0* 2,90 2,27 1,23 1,24 1,13 0,64
H,0~ 1,31 0,54 0,51 He 06H. He o6H. He o6H.

Cymma 100,43 99,42 99,61 99,30 98,98 99,96

3pech u B Tabn. 6: | — rOMUIAHOMT M3 UEMEHTA LUEeMeHTAUMOHHON pyabl; 2 — FO/UTAHOHT
H3 MPOXKHUIKAE B OpayHMTOBON UEMEHTAUMOHHOW pyne; 3, 4 — NMPOMeXyTOWHAA PA3HOCTD
MeXAY TOJUTAHIMTOM M KOPOHAIMTOM: 3 — W3 LEeMeHTd LeMEeHTAUHOHHOW pyIbl, 4 — u3
NPOXMIIKA B OPayHMTOBON UEMEHTAUMOHHOH pyne; 5, 6 — KODOMAIMT H3 NPOXHIKAE B
GpayHMTOBOM UeMEHTAUMOHHOW pyae. AHanuTuk P.C. SwnHa

7. 3ak. 26 ' 97



0t ®ur. 8. 3aBUCHMOCTH Cojiep-

el % xauus H,0* oT copepxkanus
PbO + BaO B MHHEpaax rpynmbl

ir KPMITOMENAHA H3 MecTOpoXe-
nus Waxce-Korp

1+ 1l - 6 — wnomepa obpaszuos

(em. 1abn. §)

N T N P N N Y T O N T [ O O
] 19 0 2§ a0
Pl + Buﬂ, Yo

Typy OHa, OYEBH/HO, YacTUUHO 3ameiuaet Ba** u Pb*" . Komnencams 3apsaiop
B 9TOM CJIyYae MOJKET IIPOMCXOMIUTH 34 cueT mepexona Mn®* B Mn** .

Ilo BHeuIHeMy BHy MMHepaibl IPYIIbl KPHITOMENaHa He pasmnuumbr. Ha
CBEXEM CKONEe OHM MMEIOT CTAIBHO-CEphbill UBET, MATOBLI ONECK, YaCTO paKo-
BHCTBI H3NOM. XapaKTepH3yHTCA GONBIUON IIOTHOCTBIO, KMEIOT CK PHITOKPHC-

Ta6nuuga 6

TAINYECKOE CTPOCHME. Y/IelbHbIi BeC, M3MepPEHHBIH MHKpPOMETOAOM, Kole6-
mercs o1 4,21 wiaA rommanamra g0 5,11 mis kopoHamuTa. o MuKpockonom
ITH MHHEDAIILL UMEHT CBUHLIOBO-Cephid uBeT. [lo cpapHenuio ¢ Gpaymutom obna-
fawT Golee BHICOKOH OTPaXKaTeNbHOM CIIOCOBHOCTBIO, TPUYEM KOPOHAIUT HMeeT
GoJlee BHICOKOE OTPAaXKeHHE, YeM TOILTAHIIUT,

HlaHHble MOTYKOJIMYECTBEHHOTO CNEKTPAibHOTO AHAJIM3a MMHEPATIOB FPYMIIbI
KPUIITOMENIaHa [I0Ka3aTM, YTO ITH MMHEepansl COIEePKAT MOBBILEHHbIE KOJH-
YeCTBA TaKHX OJJeMeHTOB-puMeced, kak tawmii (0,0n—0,000n%), memp
(0.,n—0,0n %), taran (0,n%) w crponmmit (0,n—0,0n%). B omnom o6pasue
OTMeueHO cepeBpo B /ICATBIX MONAX npoueHta. Cnegyer  oTMETHTb,  uTO
TMOBBIIIEHHBIE CONEPXXKAaHHA TANIMA CBA3aHBI CO CBMHLOBLIMH pPAa3HOCTAMH, a
TIOBBILCHHBIE COMEPXKaHMA MelM — C GapHeBbIMH..

HebaerpaMmpl BceX M3yueHHBIX OGPA3LOB MHHEPANIOB FpyIIbl KPUIITOME-
JIaHa MPaKTHYECKH OIMHAKOBBI (Tabn. 6). IiiA cpaBHEeHMA B Ta6il. 6 IpuBeIeHbI
MEXIUIOCKOCTHBIE DACCTOAHMA [UIA KpaiiHMX WICHOB W3YUeHHOTO psafa —
TONNaHAuTa w3 paiiona Kamwmmonrpu, Wumua [36] u kopoHamurta ‘n3
Mapokko [37].

MauHbie PEHTTEHOBCKOTO aHATH33a MHHEPANIOB TPYNNbI KPHATOMeIaHa

1 2 3
I d d I d I d
2 5,03

2 3,54 3 3,52 3 3,52 6 3,52
10 3,17 0 3,16 0 3,16 10 3,17
10 2,43 9 2,43 6 2,43 7 2,44
5 2,23 4 2,24 4 2,25 4 2,24
9 2,19 8 2,19 6 2.19 4 2,19
1 2,00

8 1,854 7 1,864 5 1,870 3 1,864
2 1,680 1 1,729
2 1,652 1 1,662 2 1,678 2 1,660
7 1,559 7 1,570 7 1,570 8 1,563
4 1,439 2 1,452 3 1.446 1 1,448
3 1,385

3 1,360 3 1,376 2 1,381 2 1,377
3 1317 2 1,317 1 1,315 1 1,310
1—6 cm. Tabn. 5; 7 — roanaHmMT U3 paitoHa Kamwmpourpu, Ukmas [36]: 8 — KOpo-

HAagHT H3 Mapokko |3'7|
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I d I d 1 d d

f 7,05
7 3,54 6 3,52 6 3,50 6 3,466
10 3,17 10 3,17 10 3,13 10 3,104
8 2,44 8 2,44 S 2,41 4 2,400
5 2,23 7 2,24 5 2,20 4 2,205
] 2,19 7 2,19 a 2,16 2 2,155
1/2 1,97 1 2,001
1 1,934 1 1,916
5 1,864 5 1,864 3 1,838 2 1,836
1 1,764 1 1,760 2 1,742
1 1,710 1 kLS 1/2 1,697 1 1,691
4 1,660 R} 1,672 3 1,644 1 1,642
1 1,592
8 1,559 8 1,568 3 1,544 5 1,542
2 1,448 1 1,432
1 1,394 1 1.400 1 1,400
4 1,371 3 1,375 1/2 1,373 2 1,374
1 1,359 2 1,356
1 1,310 1 1,318 1/2 1,298 1 1,298

1 1.254
1 1,233 1/2 1,238 1 1,237
1 1,218
1 1,148
1 1,116
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Ta6bnuua 7

Xumuueckuii cocrap sikobGeura (B macc. %) u3 mectropoxknaenns Haiizartac, onpenenen-
HbIA Ha MUKpoaHanu3aTope”CAMECA MS—-46"

:I:a::ga MnO Fe, 0, FeO Zn0O Si0, Cymma
1 27,94 68,46 = 4,52 0,22 101,14
2 2395 69,24 6,34 132 0,22 100,37
Teopetnuec- 30,76 69,24 — - - . -
KHi cocTan

1 — uuHKOBbI AKOGCUT; 2 — deppouMHKOBbIH AKOBCHT. AHanuTuK C.E. BopucoBckui.
.

FaycMaHuT B HeGONBLUMX KONM4YECTBAX INPHCYTCTBYET B pydaX MecTo-
poxnenua Haiizatac. HemameHeHHbIH raycMaHMT pegok. 3epHa rayCMaHWTa
pasMepoM 10 2—3 MM HMEHT XapaKTepHOe IOIHCHHTETHYeCKOe HIBOWHHKO-
BaHME M KpacHble BHyTpeHHHe pediiexcel, Habmiofaembie B uMmepcuu. Jlats
IIOJTHOE OllMcaHHe MMHepala He MNpe/CTaB/IAeTCA BO3MOXHBIM, TaK KakK
pynel mectopoxienus Haiisarac GbuiM B 3HAYKTENBHOH CTeNeHH OTPaGOTaHbI
B roasbl BorHbel. HamGonee momHas XapaKTepHCTHKA rayCcMaHuTa M3 [IaHHOIO
MecTopoxkaesus gana @.B. Uyxposwim [30].

Axobcur Berpeved Ha LlenTpanbHoMm yuacTke mectopoxaenus Haiizarac.
Jlerko ycTaHaBJIMBAeTCHA MO XapaKTEPHOMY 3eJIeHOBATOMY OTTEHKY H CHIIBHOM
MArHHTHOCTH. [loi MHKPOCKOTIOM B OTpa)XeHHOM CBeTe CBETJIO-Cepbli ¢ 3elle-
HOBAThIM OJIMBKOBBIM OTTEHKOM.

YcraHoeneHo pBe reHepauuu wmuHepana. flkobeur | reHepauum o6pa3syer
CKOIUICHHA M OT/IeJIbHbIE YUACTKH B reMatHToBbiX pyjax. flko6eut Il renepaiym
B BH/I€ MeJIpYaillliiX BbIJIEJIeHUH pasMepoM 10 5—7 MKM BMecTe ¢ ¢ paHKIHHH-
ToM obpasyer mpoxuiku B AkobGceute | renepamin. HuuroxHsii paamep Bbige-
nenmit Akobcuta Il reHepanum He MO3BONWI [ETAIBHO H3YUHTh €r0, OITOMY
XapaKTe pHCTHKA MHHepalla aeTcs JIMILG ia | reHepamyy.

Xummueckuit cocTaB AKo6cuTa | reHepanyy ompeesieH ¢ MOMOLIBIO eK TPOH-
Horo mukpo3oHpga (ta6n. 7). Ilo cocramy OTMeUeHBI [[BC Pa3HOBH/IHOCTH
MHHepaia: IMHKOBBIH AK0GCHT (aH. 1), B KOTOpOM YaCTh MAapraHia 3amereHa
IMHKOM, ¥ (GeppOLMHKOBBIH AKOOGCHT (aH. 2), B KOTOPOM MapraHel] YaCTHUHO
3aMeEILIeH JKeJe30M M IMHKOM.

B nepsom ananu3e cymma MnO + ZnO (32,46%) HeCKONBKO BBILIE TEOPETH-
yeckoro 3HaueHusa cofmepxanns MnO (30,76%), B TO Bpems Kak COMepkKaHHe
Fe,0; (68,46%) Huwxke Tteopetnueckoro (69,24%). IloatoMy MOXHO Ipefmio-
JI0XHTH, 4TO He3HauuTenbHas uacth Fe®* 3amemaerca Mn** . TMepecuer xenesa
Ha OKMHCIIBI BO BTOPOM AHAIM3¢ NPOBOMICA NpPH [ONYIEHWH, YTo B mpobe
copepxanue Fe, 03 cootsercrBoBanmo Tteopernueckomy (69,24%), octansHoe
wene3o Bbuio mepecuntaHo Ha FeO. B pesynbrate mepecueta cymMma OKHCIIOB
MnO + FeO + ZnO (30,91%) oxa3sanach NpaKTHYeCKH PaBHONH TEOPETHYECKOIl.
Otclof1a MOXHO TIPEIONONHT, UT0 YacTh Mn®* B sako6cure 3amemaerca Fe?*

BenuunHa MEXIUIOCKOCTHBIX PACCTOAHHH M MHTEHCHBHOCTH MUQ PaKIMOHHBIX
THHHI AKOOCHTa M3 MecTopoXxaeHua Hadsatac, kak BMIHO U3 Tabn. 8, ynosner-
BOPHTENIBHO COBIA/IAl0T ¢ PEeHTTeHOBCKHMHM IaHHBIMM [J1f AKobGcuTa U3 YuboHra,
Hosbiit Hxubiit Yanse (ABcTpanus), B3ATHIM B KauecTse 3TanoHa [38].
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TaGnuua 8
[anHbie peHTreHOBCKOTO aHANK3a AKoGeuTa

1 2 1 2

I d I d I ‘L d I d
5 4,90 4 4,90 9 1,510 6 1,501
1 3,71 2 1,467 1 1,435
3 3,51 1 1,351 1 1,339
6 3,02 4 3,01 3 1,307 2 1,296
4 2,70 2 1,293 1 1,278
10 2,57 10 2,558 2 1,236 1 1,225
1 2,48 1 2,449 1 1,209 1 1,191
1 2,37 3 1,144 1 1,134
1 2.22 6 1,112 4 1,107
7 2,13 6 2,123 4 1,070 2 1,062
2 1,848 3 0,998
3 1,750 1 1,739 1 0,978
3 1,703 1 1,062
8 1,644 6 1,636

1 — u3 mectopoxaenus Hait3atac; 2 — u3 Yubonra, Hosbnii Hxaubrit Yansc [38].

Ta6bnuua 9

Xummnueckuit cocras. dpanknunuta (B Macc. %) M3 mectopoxknenuit Haizatac, onpe-
aeneHHbIH Ha MuKpoananu3atope "CAMECA MS—467

Homep | Mno Fe,()iSiO, zn0 | BaO | CaO | K,0 | AL,0,|Cymma
1 1457 59,62 062 20,68 1,60 0,14 003 0,14 97,40
z 1890 5778 058 1842 135 008 004 014 97,29
Teopern- 1504 67,71 - 1735 - = = %

YeCKHH

CcoCTaB

Anarmtuk C.E. Bopucosckni.

OpaHKIHMHHUT YCTAHOBJIEH Ha Mectopoxienun Haizatac B TecHoi acco-
mMauuu ¢ sko6eutoM Il reHepaimu, BMecTe ¢ KOTOpBIM OH 06pa3yeT CTPYKTYphl
TOHKOTO IIpOpacTaHusA, HanoMMHamwMe coBofi KapTMHY pachafa TBepHoro
pactsopa [27]. CoBMecTHbIe BhIENIEHUA ITUX JBYX MUHEPAIOB B BUJIE MeJIbuaii-
LMX [POXUIKOB NepecekawT Ako6euT | reHepauuu. Pasmep oThenbHbIX Bbile-
sieHmi ppaHkuHuTa 5—10 MKM.

[lon MHKpOCKONOM B OTpaXeHHOM cBeTe Ha ¢OHe 3eJleHOBATOro AKobcura
¢$bpaHKIMHUT MMmeeT ronyBoBathii orreHoK. M3oTponHsii. BHytpennue ped-
JIEKChl TEMHO-KpacHble, 3aMETHbl TOJIBKO B HMMEPCHH IIPpH CKPELUCHHbIX
HUKOIIAX. _

XuMHYECKHH COCTaB, oOllpeje/ieHHbIi Ha MMKpoaHanusatope (aH. 1 u 2),
npusesieH B Tabn. 9. Tam e npuBe/ieH TeOpeTHYECKHH COCTaB /1A (paHKITMHH-
Ta ¢ cooTHOUIeHHeM Zn : Mn = 1 : 1. Hepgocrarok B cymMme 1oNyyeHHbIX aHa/IH-
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TaGnuua 10
[lanHBle PEHTTEHOBCKOTO aHANK3A QpaHKIHHNTA

1 2 1 2

L d I d I d I d
4 5,05 1 488 6 1,488
1 3,49 1 1,424
1 (3,221) 1 1,335 1/2 1,340
5 2,975 7 2,99 2 1,297 2 1,293
3 (2,812) 2 1,280

10 2,558 10 2,55 1/2 1,224
5 2,526 1 1,130 2 1,133
1 2,415 1/2 2,44 2 1,123
4 2,126 4 312 2 1,109 5 1,104
2 2,098 1 1,096
1 1,795 1 1,064 2 1,061
2 1,764 3 1,730 1 1,052
5 (1,638) 7 1,632 1 0,998
4 1,619 5 0,978
7 1,504 8 1,499

1 — u3 Mectopoxaenna Haizarac; 2 — u3 Heio-Ikepeu, CUIA [32].

30B 0GBACHAETCA, OYEBHIHO, TEM, YTO YacTh MapraHua B MHHepane HaXOJurcs
B TPEXBAIEHTHOM COCTOSIHHM, H30MOpPGHO 3aMellas TPeXBATIEHTHOE eje30.
Aniomurmii Takxke MoxeT 3amewiats Fe** . Tlpumecs SiO,, BeposTHo, cBA3aHa
¢ HeBombilMM KonuuyecTBOM KBapua, K;0 — kpuntomenana, BaO — Gapura,
CaO — xanmbumTa. :

Jlebaerpamma ¢paHKIHHUTA, NpUBeAeHHaA B Tadn. 10, xopollo comiacyercs
¢ TaKOBOW WA 3Toro MuHepaia u3 Howo-Ibkepcu [32]. TlapameTp 3memeHTa pHO#
AUCHKH H3YUeHHOTO (paHKMHuTa @ = 8,476 A.

I'emarut Ha mecropoxnenuu Haiisarac ABnsercs rnaBHeiM pynooGpa-
3yromMm MuHepanom. -Ha mecropoxpmenun Kapatac oH MMeeT NOJIYHHEHHOe
3HayeHHe MO CPAaBHEHHI0 C OKMCIIAMM MAapraHua, Ho PasBUT JOBOJIBHO ILHPOKO.
Cpenu pyn OCTAIBHBIX M3YYeHHBIX MECTOPOXKIEHHH IeMaTHT He MMeeT CKOJIbKO-
HUOYIb CYy1IECTBEHHOTO Pa3BUTHA.

Wayuan pynst mectopoxnenus Haiizarac, ®.B. Uyxpor [30] mo mopdono-
THYeCKHM TMPH3HAKaM BbIJIENAET HECKONbKO pasHOBMIHOCTEH TreMATHTa.
Ilepas pasHoBuaHOCTB, HauGonee paHHsas (“kpoBaBuk”), obBpasyer rpy6o-
IeCTOBaTble, B 3HAUMTEIIBHOW YacTH JIyuMCTble, HHOTJA CKOPJIYIIOBAaThie arpe-
rathl. Bropasa pa3HoBHAHOCT rematuta 0Opa3yer HaTeuHble (OpPMbI B BHJIE
nonycgep ¢ Gyropuatoit nosepxHoctoio. Ha cBexem nanome B nono6Heix o6pa-
30BaHHAX HepeIKO OTYETIMBO BHIHO JIYUMCTOE M KOHIEHTPHYECKH-CKOpIY-
noBatoe MX crTpoeHMe. HakoHel, caMbiii NO3OHWHA TEeMaTHT [peJCTaBIIeH
WENe3HOH CIIKOH IUIOTHOTO WIM phIXJIOTO CIO0XEeHHA, KOTOpas NpHypoue-
Ha K BBIIENEHHAM rpyBOIIECTOBATOr0 reMaTHTA M BBINONHACT TPELIMHKH H
TNOJIOCTH KAaK B CAMOM DY/THOM TeJie, TAK M BO BMELIAILM X TOPo/Iax.

I'ematuT Ha MecTopoxaeHHH Kapartac sBNAeTCs 1EMEHTOM KBapIl-NOJIEBO-
UIMaToOBBIX MECYaHMKOB. MuHepan ToHKouYelnyivarteii. Pacnpepenenue ero
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XapaKTepU3yeTCH HepaBHOMEpPHOCTBIO. BBIAENANTCA OTHE/bHbIE YYACTKH, 3HA-
YHTEIbHO OBOTameHHble reMaTHTOM, W YYACTKH, B KOTOPBIX MHHEpall BCTpe-
YaeTCA B BU/E pPelKHMX BKPAIUIEHHH YelllyeK.

Iematit Ha wmectopoxpmenuu axcel-KoTrp npucyTcIByer riiaBHBIM
00pa3oM B BH[E TOHKOMTOJIBYATOH PasHOCTH H NPHYpPOUEH K KOHITIOMEpaTtam,
rjie OH HAaXO[WTCA Kak B OBGIOMKax KNacTMYeCKOTO MaTtepHana, TaKk U B
coctaBe 1uemeHTa. KoHrmomepatst ¢ reMaTMTOBBIM LEMEHTOM B  BHJE
HeOONBLIMX JTHH30OBHM/IHBIX TeJl BCTpeYeHbl B OTJIOKEHWAX, MOMACTHIAOLIMX H
NepeKpLIBANMX MapraHueBoe pyaHoe teno. Kpome toro, B BHue arperata
KpynHOuenryiuareix 3epeH (pasmep 3epeH 5-7 mm) rematur obpasyer
CamMOCTOATENIbHbIE MOHOMWHEpAIbHBIe CeKYIMe JKWIKH BO BMELIAWIIMX
nopogax. MomHoCTb WIIOK OCTHTaeT HECKOJILKHX CAHTHMETpPOB.

CrneK TpanbHBIM MONYKONWYECTBEHHAIM AHATH30M B OTAENBHBIX pasHOCTAX
reMaTHTa BBIABJIEHO TPHCYTCTBHE TaKHX 3NIEMEHTOB-TIpUMecel, KaK MOIHG-
ned  (0,0n—0,00n%), max (0,0n%), BanHamuii (0,n—0,00n%), THTaH
(0.n—0,00n%) . OrMeuaeTcs NONOKHMTENbHAA KOPPEIAUMOHHAS 3aBHCHMOCTh
MEX1y CONEepPXKaHHAMM THTaHA U BaHA[IMA.

IIuput BMecte c GapuTOM, POIOXPO3HTOM H (PUIIETIHTOM CIaraer npo-
XHIIKH MoluHocThio 10 0,5 cM B BpayHuTOBO# pynde Mectopoxaenusa [xe3mb
B 3anapgHoi ero yacth oxono Kapcaknmaiickoro cbpoca. B camom mpoxamnke
IMPUT 3aHMMaeT MepudepHuecKylo YacTh M ABNAeTcA GoOnee paHHUM IO OTHO-
LIeHHI0 K HepylHbIM MuHepanam. Pasmep Beiienenuit mipura go 4 mm. Ha
MecTopoxiaeHHH Kapatac IMpHT BCTpeueH B CepbiX W3BECTHAKAX, IepeK PhIBalo-
umMx pynHbie obpasoBanus, B Bune HeGonpumx (o 0.5 cM) obBocobnenuit,
COCTOAIMX M3 MeNbYaiIMX KPHCTAUTHKOB.

BapuT cpaBHHTE/NBHO IMPOKO pacipocTpaHeH Ha Mectopoxiaeruu Haii-
3atac. ['maBHbIM 0Opa3oM OH BCTpeyaeTcAs B BH/IE *WI006pa3sHbIX BblOeNeHUH
MOIIHOCTBI0 [I0 HECKO/IbKMX [ECATKOB CaHTHMETPOB CpeM Mele3HbIX H
MapraHIEeBbIX py/.

Ha mecropoxpesun JDke3npl Gaput o6pa3syer, Kak [paBUIIO, MOHOMHHe-
palbHble TPOXMIKH MouHOocThio 10 10 cM. B HesHauuTensHOM KOIIMYECTBE
GapuT BCTpeYaeTcs TaKdXKe Cpelid Macc OpayHMTa, CIaralouMX LEMEeHT PYIHbIX
KOHIJIOMEpaToB IUIACTOBBIX Tell. B MAacCHBHBIX KpPHUCTa/ITHYECKHX MapraHue-
BbIX pyndax GapuT BBIMONHAET MeNbyaillMe MycTOTKH B Gpaymute. B 3amagHoi
yacTH mectopoxiedns y Kapacakmaiickoro cbpoca 6su1 oGHapyxeH B GpayHu-
TOBOH pyZe NPOXWIOK, BHINOJHEHHBNT KalnbUKMTOM, DApUTOM H LENECTHHOM.

Ha mecropoxnenmn Xakcoi-Kotp Haxonaku Gaputa emHMuHbl. B MaccuBHBIX
pyJax YCTaHOBJIEHbI MeNIKHe ero BblleleHuA (10 HEeCKOIbKHX MHIUTHMETPOB)
HeTpaBulibHOM GOPMBI, pacrnofiokeHHbie B OpayHuTe ©Ge3 BCAKOH 3aKOHO-
mepHoctH. Ha IleHtpansHom yuactke mectopizenus B 3¢dy3uBHON mnopoae
BCTpeyeHs!l OpayHUT-6apHTOBblE CTAXKEHHA OKpYMIod Gdopmbi pasMepom [0
HeCKOJIBKMX CaHTHUMeTpoB. baput Genblit, MelKO3epHUCTBIH, ciaraet nepude-
pHYECKHE YaCTH ITHX CTAKEHHH.

Eme Gonee penxkum asnserca Gaput Ha mectopoxseHun Kaparac, KoTopbii
B BH[E MENKHX IUIACTHHYATHIX BBIAETEHWH YCTAHABIIMBAETCA B MapraHUEBBIX
pyAax.

baput, xak npaBuwno, umeer MosouHo-Genbni user. Ha mecroposxiaexuu
Hai3atac npucytctByeT Takke GapHT ¢ ronyGOBATHIM W (PHOJETOBLIM OTTCH-
KOM. MHHepan WMeeT COBEpIIEHHYI0 CIIalHOCTh B IBYX HalpaBlleHUAX, HeGollb-
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Tabnuua 11
Moka3zatenn npeJIOMIEHHA KalbUWTa, MAPTAHUOBHCTHIX KAJBUHTOB H MAaHTaHOKaJNbLUHTA

INoka3saTenb | o 17 | 2 3 a
npesoMIeHU R
L
No 1,660 1,670 1,693 1,746
Ne 1,485 1,499 1,522 1,558

| — KanbuuT, Mectopoxkiaenue Kaparac; 2, 3 — MapraHuoBMCTHIH Kanbuur (2 — mecro-
poxnenne Kaparac, 3 — mecropoxaenme [Ixe3ns) ; 4 — MAHFaHOK ATbUMT (MeCTOpPOXKIEHHE
Ike3sn) .

1IyI0 TBEPIOCTh M BBICOKHH yrenbHbli Bec — 4,33 (mectopoxnenne Haiizarac)
u 4,25 (mecropoxnenne XKakcei-Korp) . Ilong Mukpockonom Gaput GecuBeTHbIH
co crabo-11arpeHeBOH MOBEPXHOCThIO. B CKpelleHHbIX HMKONAX HHTepdepH-
pyeT B TEMHO-CEpPbIX M CepbIX TOHax. MuHepan OBYOCHbBIH, ONTHYECKH OTPHIA-
tenbHbii. [lokaszatenu npenomnenua: Vg = 1,644 u Np = 1,632, Ng—Np =0,012.

[lo paHHBIM ChHeKTpasbHOrO aHanM3a B OapuTax O6GHapyXeHbl BBICOKHE
coIep)KaHUA CTPOHUHA (MepBble MPOLEHTHI) .

Kanbunr H MAaHTaHOKAaJNbIUHT YCTAHOBJIEHbI TOJIIBKO Ha MeCTO-
poxxaenuax Jxesgst u Kaparac. Cyms nmo [aHHBIM CIIEKTPabHOTO aHAIHM3a,
CYLIECTBYIOT pas/IHuHble TNEPEXONHbIE PasHOCTH MEXIy ITHMH [IBYMA MHHe-
pajiaMH, MOITOMY OHM ONHMChIBAIOTCA BMECTE,

Ha mectopoxnenun JDxe3mpl MMHepabl BCTPEYeHbl B TPEX ACCONMAIMAX:
1) cpeou MaccuBHOH OpayHWTOBOH pydbl B BHAe GeCHOpAIOYHO paccesHHBIX
MEIIKHX BKJTIOUEHHH (HECKONbKO MWUIMMETPOB); 2) B MOHOMMHEDATBHBIX
MPOXWIKaX U 3) B MPOXWIKe B accomMauuu ¢ GapuTom u menectiHom. B mpo-
HHIIKE B aCCOLMALMKM ¢ HAPUTOM M LIETIeCTHHOM YCTaHOBIIEHbI [IB€ PA3HOBH/IHOC-
TH KQIbLUMTA: [PO3payHblii — YyTh JKEJITOBATHIA M HENpPO3pavyHbIi MOJIOYHO-
Besbiit. Kak oka3zanock, 3TH pa3sHOBHIHOCTH OT/IHYAKTCA 1O COMEpPHAHUI0 B HUX
mapratia. Oba KanbiMTa 3aHMMAIoT T1e pr e pUueCKHe YACTH NTPOKHUITKA.

Ha mecroposxennn Kapatac onmMchiBaemMble MHHEpasbl BCTPEUYEHBI TOIBKO
BO BMEIIAIIMX TMOPOJaX B BH[E MaJOMOIUHBIX (0 5 MM) NpOXUIKOB H
KPHCTa/IJIMYECKHX BBIJIJIEHHH B mycToTKax. Yamie Bcero MHHEpanbl HMEIOT
MOJIOYHO-0€ENbIH LBET, HO NMPH BBICOKHX COMAEPXAaHHAX MapraHua npxobperaior
po3oByl okpacky. [lom MHMKpPOCKONOM B NpPOXOOAIIEM CBeTe MpO3pauHble,
MOBOJIBHO CHJIBHO IUIEOXPOHPYIOT B CEpbIX TOHAX, B CKpEIUEHHBIX HHKOIAX
HMEWT BBICOKYW HUHTepdepeHUMOHHYH0 oOKpacky. OmHOOCHbBIE, ONTHYECKH
oTpuuarenshbie. [lokazaTenu mnNpelOMIIEHHA 3aKOHOMEPHO YBEITHUHBAIOTCH
C YBeJTHUEHHEM COJle pXKaHuA mapranua (Tabm. 11).

XumHueckuil cocTag MaHraHokansmurta (B %) : MnO — 34,32, CaO — 23,37,
CO, — 38,70, SiO, — 1,08, Al,0, — 0,37, Fe,0; — 0,16, MgO — 1,18 (cymma
99,18) (amanumuk B.M. Crenawxuna). Ilo coorHomennio Ca: Mn (1 : 1)
JaHHBIH 00pasel OTHOCHTCA K MaHraHoKaneiMTy. He HckmoueHo, 4TO Ha MeCTo-
poxnerun JDxe3 sl cyuecTByT KapGoHaThl ¢ GOTBIMM COJEpXKAHHEM MapraH-
ma. B.B. Kamuuuu [14] omMcan eMHHuHYI0 HAXOAKY POJOXPO3HTA B BHE OYeHb
HeBOMNBLIMX OKPYITIBIX INODYNed Ha CTeHKax MyCTOTOK B OpayHMTOBOH pyre.
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CnekTpabHBIM aHATM30M B KAIBIMTaX OOHApYXeHO HAaTHYHe CTPOHLMA
B TOBBILIEHHBIX KOMHuecTBaX (OT MECATHIX JOJNel MpOLEHTa 10 TepBBIX
TPOLIEHTOR) .

[lenecTHH YCTAHOBIIEH TOJIBKO Ha MectopoxieHuu JDke3nsl, B 3anaj-
Ho# yactH y Kapaknaiickoro cbpoca. Bmecre ¢ kanbuuToM H 6apHTOM OH BbINOJI-
HAET NMPOXWIKH MOLIHOCTBI0O B HECKOJIBKO CAHTHMETpOB M HeBonblimMe MyCTOT-
KH B GpayHutoBo# pyne. Ilpuuem B MpoXwikax M MyCTOTKax 3aHHMaeT UEHTp-
panbHble yyacTKH. llenecTuH — npo3pauHslii, o6nanaeT XapakTepHbIM roiyGbiM
IBETOM, CTEKIAHHBIM O/IeCKOM, COBEpIIEHHOH CNAHHOCTBIO, XPYNKOCTBIO.
[Ton MHKPOCKOTIOM B MPOXOMAIIEM CBeTe — Mpo3pauHbii. JIBYOCHBIH, ONTH-
yecku nonoxurtensheiii. [lokasatenu npenommenus: Ng = 1,630, Np =
1,623.

XuMHYECKHH CcOCTaB HM3yueHHoro obpasua (B %): SrO — 50,55, BaO —
6,06, SO; — 42,27 (cymma 98 88). Bapuii, 0ueBH/IHO, H30MOP(dHO 3amelaeT
crpoHumii. CrnexTpanbHbIH aHATW3 MOKA3&wl TAaK)Ke HAIHUYHE MOBBILIEHHOTO
copepxanus Kanbima (0,n%) .

KBapi NpHCYICTBYeT B He3HAUMTEJIbHBIX KOJIMYECTBAX B BH/IE NMPOKMWIOY-
KOB TOuMHOH He Bomee 2 mm (mectopoxnenue Xakcei-Kotp) wim B BHIe
MHKpPOCKOIIMYECKHX BKJIIOUEHHH B OpayHMTOBBIX pyHax (MecTopoiaeHHe
Ixe3npt) .

H3yueHne Hepy[HbIX >WIbHbIX MHHEpaJOB IMOKAa3aio, 4TO [ONA HX B MHHe-
pansHOM cocTaBe pyn, HeBenmwka. Haxonxu GONBLUIMHCTBA M3 HHX €THHHMMHBI.
Paameper Beigenenwit HeBGonbume. Hcwrouenwe cocraBnAeT MuIb Oapur,
KOTOpBIH NPHCYTCTBYET HAa BCEX MECTOPOXIEHHAX M HHOT[A B 3HAUUTENIBHOM
konuuectBe (Mectopoxxaenme Haiisarac). CoOTHOIIEHHE MWMTBHBIX MMHEpPAIOB
C pyOHBIMM (BBINOJIHEHHE MYCTOTOK M TPEIMHOK B pyIe) TOBOPHT O TOM,
yro 06pa30BaHKe WX NPOMCXOIHMIIO Mocie 06pa30oBaHUA PyIHBIX MHHEPAJIOB. -

Musepans! 30HbI OKHCJIEHHA

KpunrtomMenaH B HeMEHTAMOHHBIX pyJaX pa3sBHBAeTCA valle IO KOH-
TaKTy GpayHuta C 0BIOMKAaMHM KIACTHYECKOTO MaTepHana, B MacCHBHBIX py-
[ax — 0 MeXX3epHOBbIM: MIPOCTPAHCTBaM, 06pa3ys TOHYAHIIE TIPOXHIKH H BbI-
peneHus HempaBwibHOM ¢opmbl. Hcrounmkom kamusa miA 06pa3oBaHuA
KPHIITOMEJIaHa MOIJIH CIIYXXMTh TOJIeBbie ILUNAaThl M3 O0GIOMOYHOTO MaTepHana
PYIHBIX KOHIJIOMEPAaToOB.

Kpuntomenan mnon MHMKpOCKONoM Oenblii MM cepoBaTo-Genbiid, Xapakrte-
pU3yeTcA CKPBITOKPHCTAUIMYECKHM CTpPOeHHeM. XHMHYECKHMH COCTaB [IBYX
06pa3loB KpHITOMeNaHa, TMOJNYYeHHBIH HAa MMKpPOAHATH3aTOpe, TNpHBEIEH
B T1abn. 12. CremeHb 3amenieHus KanusA OapHeM M CBHHIOM B HCCIIeJOBaH-
HbIX 00pasnax He3HauMTesIbHA. 3HAYEHWA BEITHYMH MEXIUIOCKOCTHBIX paccros-
HUIl ¥ HHTEHCHBHOCTE JIWHHIA, TIOJTyueHHble mia o6pa3ua aHanw3a 1 (taGm. 13),
XOpOLIO COBMNAJAOT C OaHHBIMH I Kpuntomenana u3 Haccay, OPT' [22].

PoMaHemu T TaK e, KaK M KPHUNTOMeNaH, pa3BUBAeTCA Mo GpayHMTY
1 06pa3yer BbIJeNeHHA HeNlpaBWIbHOM , TpUuyUHBO# (opmsl. YacTo oH npuypo-
YeH K MYCTOTKaM B pyJe HIM 3aloJIHAeT MexX3epHOBhle mpocTpaHcrBa. Ilon
MHKPOCKOTIOM MMHEpaJl CBET/IO-Cepblii, OTIIMYAaeTCA OT KpHITOMenaHa Gonee
HH3KOH OTpa)kaTensHo#t crnocoBHocTtbio. CocTaB pomMaHeUMTa M3 MeCTo-

105



Tab6nunpa 12

Xumuveckuii cocran KpHnTOMenana (B macc. %), onpeeneHusii Ha MHK POaHANH3aTo pe
"CAMECA MS—46"

i 8 K,0 MgO Ca0 i MnO BaO
1 4,22 He o6H. 0,62 18, 30 0,08
2 5,90 0,08 0,07 17,90 1,31

1 - m MECTOPOKIEeH A Kaxcer-Kotp;

2 — u3 MeCTOo poxaeHus IKe3msl. AWamuTux
C.E. Bopucoscxknii.

POXIEHUA Kaxcer-Korp, OTIpe[iesie HHbIi Ha MUKPOaHATIH3aTO pe
"CAMECA MS-46" (asmamutuk C.E. Bopucosckuit), cnemyroumii s (%) :
0,44 — K,0, 0,39 — MgO, 0,28 — Ca0, 13,62 — BaO, 0,50 — FeO, 2,14 —
Al, 03, 82,60 — MnO,, 0,27 — Si0,. B ta6bn. 14 HaHbl MEXIUIOCKOCTHbIE
PaccTOANNA MuHepana. [IIsi cpaBHeHMS NMoMeleHb AaHHbIE [UIA pOMaHelmTa
u3 Pomanewr, ®pamms [40] .

IIuponwiut B Buge Menkux (oo Heckomprux MHIUTHMETPOB) €OUHKY-
HBIX 3¢pEH H TOHYAHIIMX NMpPONHIIKOB BCTPEUYEH B CAMBIX BEPXHHMX YACTAX 30HBI
OKHCIIEHUA MapraHuessix pyn. Ilon Mukpockonom YCTaHAaBIIMBAETCH MO JKeJITO-
BATOMY OTTEHKY ¥ IO XapaKTepHOH BBICOKO OTPaXKaTeNbHOH cnocobHocTn, Ha
yuactke ITpomesxyTounsrii MECTOpoXaeHua [Dke3bl B MycTOTKAX HeMEHTAHON-
HBIX OPayHMTOBBIX Y/l BCTpeueHsI BhIIe/eRus HIOJIbYATOTO MHPOIIIO3HTA, OUeHb
PBIXIbIC W Xpynkue. Pesynbratsr pacuera HebaerpaMMBI HroyIbYaTOTO 1M poJTI0-
3UTA TIPUBEJIEHDI B Tabn. 15, myist cpaBHeHus maHb MEXITIO CKOCTHBIE PACCTO AHUA
TIMpOTIO3NTa U3 MecTopoxaerns IonyHousoe, Ypan [1].

Tabnuuma 13
Hanwsie pedtrenoBcKoro anammaa KPHIITOMeIaHa

1 2 1 2
" 4 d T d d ’ d I d
f I

10 7,09 4 6,92 2 1,938

10 4,97 4 4,91 8 1,843 5 1,835
1 4,18 4 1,647 4 1,64
1 3,50 2 3.47 8 1,547 5 1,54

10 3,14 & 3,11 5 1,438 4 1,43
1 2,74 7 1,361 ) 1:35
1 2,49 2 2,46 4 1,307 4 1,295
D 2,42 8 2,40 2 1,24
1 202 4 2,21 2 1,22
8 2,17 4 2,16 4 1,15

FeO PbO J Al, 0,4 MnO, 5i0, Cymma
He o6H. 0,09 0,15 76,35 0, 32 108, {1}(3)
0,33 He o6H. 1,06 AT 0, 58 99,
L]
Tabnuua 14
[laHHBIE PEHTTEHOBCKOTO aHAIH33 POMAHEILHTA
1 2 2
I d I d I d I d
np 9,83 ocn 2,25
2 7,0475 c 6,96 9 2,19006 cn i’!,lléi
—C| 4,88 on -
’ 00 :lp ’ 3,90 6 1,84598 ocn 1,82
1 3,5357 cn 3,46 np l,gi
’ ocn 3,32 8 1,56461 np j i
np 3,21 7 1,43788
36275
,1430 c - 3,10 2 15
’ ’ nI;)l 2,97 2 1,33316
ocn 2,88 1 1,20969
10 2,42433 ¢ 2,40 1 1,16634
; np 2,36
1 — u3 mecropoxpgenua Xaxcol-Korp, 2 — u3 MecropoxneHua Pomanem, ®paHuus
l401"monume 0Go3HAaYeHHA: ¢ — CHIBHAfH, Cp — CpeaHsAs, ¢l — cnabas, ol — OYEHb
cnabad, Np — MIOX0 pasIHUYMMasn.
Tabnuma 15
[aHHbIe PEHTTeHOBCKOr0 aHAINW3a MU POJIH3NTA
1 2 2
I d 1 d I d I d
10 3,12 10 30197 9 1,632 10 :,ggg
6 2,41 8 2,413 8 1,561 6 :
2 2’21 4 1,443 6 1,439
‘ ’ 3 1,400
6 212 6 212 ,
5 1,97 4 1,977 7 1,310 8 1,306

1 — H3 MecTOpoxaeHHA ¥Kaken-Kotp; 2 — u3 Haccay, ®PI" [22].
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1 — n3 mectopoxpenus [Ixe3npr; 2 — u3 MecropoxaeHus [Tonynounoe, Ypan [1].
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FEOXHUMHYECKHE OCOBEHHOCTH Py[

Ho cux nop creumambmbpix HCCTICNOBaHHH 10 reoXUMHH MapraHueBbIX pynm
ﬂxceaxasrau-YnyTayCKoro PpaioHa He MpPOBOIMIOCEH. lleppas moneiTka 3 '-lfl)':‘b
HX TEOXMMHUeCKHe 0COBEHHOCTH 6bula clenana HamH B paGote [26] Cng eT
TdKXe OTMeTHTh paBoter H.T. Bockpecenckoi [7-10] mo reoxnhm.n T&J‘?J’:(Hﬂ
¥ TEpMAHHA B PyaaX MeCTOpOXK/Ie il IDKe3NMHCKOrO THMA,
Kpfl"::;gbmén AeMeHTaMu B uayue}muux PYZaX ABNAKTCA MapraHel, xene3o,

» DADHH, ATIOMHHMIL, Maruwmii, Hatpuid. Kpome Toro, CIEKTPAIbHBIM
aHaTM30M BRIABJIEHBI TIOCTOAHHO NPHCYTCTBYIOLMe EMEHTBI-IIPHMECH: CBH-
(HEll, CTpOHLMH, KanbUuii, Mejib, BepuiuHii, MTTpHH, KoBansT, BHHEUIHFI- 6o
Pesxe Bcrpeuqamrcsx IMHK, cepebpo, Tammmii, THTaH, HHKeNlb, BHCMYT N;O.T[Hg:
f;}:],mr;m(?_p;n, uupicoum"{. B enunnunbix cnyuasx 0GHapyeHs! Xpom, ;:xam:mﬁ,

A MaHHH oc 3 i
anBeneHM;; paﬁoI; F;élc?op Conepxane oTmenpHbIX IJIEMEHTOB-IpUMecei

s BesAcHeHus B3aHMOOTHOUIEHHH MexIy NEPEYHCIICHHBIMH 3JIeMeHTaMu
ObUTM NO/IBe prHy THI CTaTHCTHUECKOH 06paBoTke Ha IBM nammsie mo 180 cniek1-
g:n;};u:; dHATIH3aM pY[IHBIX 06pasos, B pe3ynibTare 4ero cocraBiieHa MaTpH-

PHBIX Ko3dduumenTon Koppenauuit (1a6n. 16). I'mnoresa o HAITHYUH
CBA3M MEXIY 3JIeMEHTaMM NPHHHUMAETCH, eciu Kyop npeBmmaer ero KpHTH-

TaGnuua 16
Matpuua naprpix Ko3(HUHEHTOB Koppenaumi

YEeCKOE 3HAuYE€HHE RKp TIPH ONpedeNIeHHOM YPOBHE 3HAYMMOCTH. B paccMaTpuBae-
moii 3amaue Ryp = 0,146 (npu yposxe sHauumoctd 0,05). 3naummsbie K,op B
Tafu1. 16 nomyepKHyTHI.

BoiABIAA MOJIOKHTE/IbHbIE 3HAUMMBblE Kop YNANOCh BBIIENHTh [BE TPYTIMbI
JJIEMEHTOB, CBA3AHHBIX MEXOY CODOH KOppenALUMOHHOH 3aBMCHMOCTbio. B
NepBy0 rpynmy BOLUIM (NOMHMO MapraHua): cBMHew, Gapwit, Melb, TaIJIHH,
cepeGpo, IMHK, BUCMYT, OepwiiHi, BaHaIHi, MONUOIEH, CTPOHIMA M KaIbIMH.
Bo BTOpylo rpynmy BOUUIM: HMKeNb, KoOaibT, XpoM, ckanmmil, ¢ocdop,
THTaH, UMPKOHHMH, HHOOMH, Tannui, UTTPMH, KanbUMid M cTpoHuui. CpasHe-
HHE [HOAHHBIX CIEKTPaJIbHBIX AHAJTM30B pyn H BMEIAOLMX MNOPOA MOKasano,
YTO COMEpPIKAHMA 3JIEMEHTOB INEPBOH TPYMIbl B py[aX MOBBIIEHBI [0 CpPaBHE-
HHI0 C TAKOBbIMH BMewawumx nopof. ComepkaHuA e 3JeMEHTOB BTOPOH
TPYNIbl ‘B pyJax M BO BMELIAWIMX MOPONAX B LENOM MAeHTH4HbI, Mcxons u3
3TOTO, MOXHO MNpedNoJIOXHTh, YTO NMPHUCYTCTBHE B M3YYEHHBIX pyHax 3JIEMEH-
TOB NMEPBOH H BTOPOH Tpymi 0GYCIOBJIEHO pa3sfMYHbIMK MCTOYHHKaMH. Jjie-
MEHTBI NEePBOH TPYTIBI CBA3AHBI, CKOPEE BCEro, ¢ PYNOHOCHBIMH PaCTBOpPAMH,
NOCTaBJIABIIMMH M OCHOBHBIE pYIHBIE 3JIEMEHTBI — MapraHeny 4 Keleso, B To
BpeM#A KaK 3JIEMEHTBI BTOPOH TpYIINBl CBA33HBI C TePPHIEHHBIM MaTepHaJIOM,
COllepkAIMMCA B pyaax.

Cu Ag Zn Ti Co Ni Zr Cr Ca Sr Ba Y

0,034 —0,018 0,079

Mn l_=‘e Be Sc P Tl Pb Nb Ga Bi Mo v
Mn —0,159 0,142 0,039 -0,054 0,466 0,641 0,036 —-0,098 —0,032 0,064 0,044
:: 0,038 0,012 —0,045 -0,088 0,114 —0,081 —-0,020 0,005 0,121 0:05[
< 0,114 0,044 0,069 0,111 0,097 -0,014 —0,017 0,203 0,073
. 0415 -0,030 0,001 0,012 -0,025 —0,009 -0,083 0,024
o —-0,065 —0,075 0,034 0,121 —0,001 -0,077 0,003
o 0,943 _p,121 —-0,163 0,530 -0,047 0,002
- —0,113 —0,173 M-_I_O -0,042 0,029
o 0,337 —0,044 —0,145 -0,129
- -0,131 -0,159 -0,105
g -0,037 -0,008
. 0179
Cu
Ag
Zn
Ti
Co
Ni
Zr
Cr
Ca
Sr
Ba
Y

0,518 0,357 -0,006 0,058

0,005 -0,010 0,173 0,379 0,006

,
—-0,129 0,058 0,041

0,024 0,046 0,133 0080 0,050 0,037 0,058 0,037 0,048
0,083 0318 0450 -0,099 —-0,030 —0,047 0,042 0,042 0,036 0022 0,09 0,015
0,040 0,131 ~0,049 0277 0456 0381 0156 0361 0,086 0,176 -0,064 0,191
0,028 ~0,114 ~0,029 0397 0,081 0017 0243 0111 0040 0332 0,055 0,299
0314 0439 -0,22 0025 0,004 0,020 0,054 0,008 —0,029 0,127 0,738 0,019
0365 0405 0000 0017 0003 —0,023 ~0,062 0,005 0,030 0,119 0,712 0,017
-0,017 —0,163 —0,204 0,169 0,146 0,113 0448 0,031 —0,182 0,025 ~0,058 0,095
0,001 0,064 0,157 0202 -0200 0,187 0267 0,199 ~0,057 0,047 —0,127 0,050
0,012 0,158 -0,047 0,013 —0,025 0,021 —0,078 0,008 ~0,042 —0,011 0,372 -0,034
0,011 0180 0371 —0,173 0,006 0,005 —0,116 0,008 —0,063 0,100 —0,034 —0,068
0011 0056 0,205 —0,032 0010 0,004 —0,083 0,006 —0,010 —0,021 0,023 ~0,015
0432 0,056 0,106 0081 0001 0021 0004 0087 0,182 0319 0,016

0354 0,199 -0013 —0,026 0,083 0,021 0,055 0,060 0,290 0,069

-0,165 0,029 —0,002 ~0,191 0,036 —0,020 0,059 0,054 —0,064

© -0,082 0,130 0305 0,110 0237 0323 0029 0,107

0.831 0,149 0,932 0,047 0,026 —0,027 ~0,062

~0.117 0,798 ~0,010 ~0,078 —0,051 —0,044

0,119 —0,080 0,100 0,038 0,288

0,007 —0,054 ~0,032 ~0,043

0,152 ~0,066 —0,070

0296 0,141

-0,003



Tot ¢axT, 4To CTPOHIUMH M KanbLMH OKa3aIMCh B 06eMX rpynnax, oobpsacHs-
€TCAl, OYEBHHO, TEM, YTO HCTOYHHMK HX B M3YYEHHBIX pyHax [BOAKHH: C OJIHOH
CTOPOHBI, OHH BXOJAT B COCTaB NMOPOA00OpPa3yoIMX MHHEPATOB, CIATAMLIMX
0010MKH Nopo/l B LIEMEHTAIIMOHHBIX pY/ax, a C JIpyroi — oHH 0Opa3yioT MHHe-
panel (KalbLMT H HENECTHH), (OPMMPOBAHME KOTOPHIX CBA3aHO C PYIHBIM
NpPOLECcCoM.

K coxanenuio, NpH NMpoBENEHHH CTATHCTHYECKON 0OpabOTKH CneKTpanbHbIX
aHa/M30B He ObUIM yuTeHbl JaHHble Mo cojepxkaHvio Gopa B pynax. Ho, kak
MOKa3am¥ pe3yibTaThl UCCIENOBAHMA, COMEpKaHHe I3TOr0 3JIeMEHTa B pyHax
JOBOJIBHO BbICOKO. OH KOHUEHTPUPYeTCA B OCHOBHOM B GpaynuTte | renepauuu
H3 MCCTOP())KHCHHﬁ JUKe3[IMHCKOIro THIIA (ﬂECﬂTble AOJIH NpOLEHTA, B €AWHHY-
HBIX Ccayyasx Ao 1%). [ToatoMy ¢ MOJHBIM OCHOBaHHWeEM GOpP MOXHO OTHECTH
B MEPBYI0 IPYIIIY 3JIEMEHTOB.

Hene3o He OBGHApY®WMITO MONOKMTENbHBIX 3HAUUMBIX Ky, HU C O[HHM H3
3IEMEHTOB MEPBOH W BTOPOH IpyNmbl. 3HAUWMMbI OTpUuaTeNnsHbld Ky op w1
HEro YCTaHAaBJIMBAeTCA TOJIBKO C MapraHuem. JTO CBA3aHO C Te€M, YTO, HECMOT-
pA Ha TECHYH acCOUMAlMI0 MapraHUEBbIX M )KeIe3HbIX PY/l Ha H3YUYeHHbIX MECTO-
POXIEHUAX, B CAMMX py[aX MPOHCXO[MT pa3[e/eHHe ITHX 3JIEMEHTOB.

BrisiBnieHue HauGosiee BBICOKMX 3HaueHHil Kyop CpelH 3/IEMEHTOB MEPBOH
rpyNnbl NO3BONWIO NMOCTPOHTH OMpefeneHHyw cxemy (dur. 9), ¢ nomoiuso
KOTOpOH MOXHO TIPOCIENHTh XapaKTep B3aHMOOTHOIUEHHH MEXIy 3JeMeH-
TaMM, a TaKXe BbIABHTb, B KAKHX MHHEpPAIbHBIX (JOPMAaX NPOUCXOIUT X KOH-
uentpamus. Tak, cBa3p Pb—Ba oTpaxaer coBMeCTHOE HAXOXKIEHUE ITHX IJIeMEH-
TOB B MHHepasiax IpyNNel KpunromenaHa; cBf3s Pb—Tl ceuperensctByer,
YTO OCHOBHAS KOHIIEHTPALMA TAJIMA NPOUCXOUT B KOPOHaguTe. 3TO MOATBE PXK-
[aeTcs pe3yJbTaTaMHM CNEKTPATBHOTO aHaNM3a; COMEp)KaHHE TAUIHA B MHHe-
pafiax Tpynnbl KPHNTOMENaHa BO3pacTaeT C YBENHYEHHEM COIEPKAHWA B HHX
CBHHLUA H YMEHBIUEHHEM colepkaHua GapudA. Kak mokasaHo HWe, TpHBIIeue-
HHE JAHHBIX N0 HOHHBIM paIMyCcaM, KpUCTAIJIOXMMHUM 3JIEMEHTORB [1aJI0 BO3MOX-
HOCTb OGBLACHUTH OCTaJIbHBIE KOppeALMOHHbIE 3aBUCHMOCTH.

O cdopmax HaxOXOEeHHA INEMEHTOB-IpPHMECeH MEpBOH TIpYMNIbl BLIABIEHO
cnenyrouwee. [laTh 3meMeHTOB (cBMHel, Oapui, UMHK, KajiblMil M CTPOHLIMIA)
M3 uMcnia aHanmM3MpyeMblx oOpasynT camocrosTenbHble MuHepansl. CBuHen
u GapHii BXOOAT B COCTAB KOPOHA[MTa, FOJUIAHOMTA M MPOMEXYTOYHBIX pa3-
HOCTEH MeXOy ITHMHM KpaWHMMH WieHaMH, H3oMopdHO 3aMelnas Opyr Opyra.
Bapwuii, kpoMe TOro, BXOOMT B COCTaB HapHTa H pOMaHEIlHTa.

[InHK B JKene3o-MapraHueBbIX pydax mecTopoxaeHus Haid3satac KOHUEHTpH-
pyercs Bo GpaHKIHHMTE; KPOME TOT0, OH BXOOHMT B cocTaB AkoGcuTa (1o 4,5%),
u3oMopdHo 3amemwas Mn?*, ounsii paguyc kotoporo (0,91 A) 6nm3ok Tako-
Bomy Zn?* (0,83 A)!. MpucyTcTBHE MHKA B MapraHUeBbIX pydax ApYTHX Mec-
TOPOX/EHHH pailoHa CBA3aHO, OYEBHMIHO, C 3amewieHMemM Mn?* B Gpaymure.
B kenesHpIX pynax, CIIOKEHHBIX I7IaBHBIM 00pa3’oM TremMaTHTOM, COJIepXkaHue
UMHKA HU3Koe. Kanbuuii BXOOMT B COCTaB KalblUMTA, MAHIAHOKANBUMTA W MpO-
MEXYTOUHBIX MeXJ1y HHMH Pa3HOCTEM.

CTpoHUM# HaKalUIMBAaeTCA B pyHdax B BHOE uenecTHHa. OH Takxe BXOOHMT
B cocrap Oaputa, roe H3oMopdHo 3amewaer Oapuit. CopepikaHMe CTPOHUMA
B GapHTe JOCTHIaeT B HEKOTOPBIX CIIYYaAX MePBBIX MPOLEHTOB.

! 3HaueHHs HOHHBIX PAOMYCOB 3[ecCh M B HOanbHeifuwem npusoasarca no B.M. lonsmumua-
Ty [34].
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@ur. 9. CxemMa KOppe/IALHOHHOA CBA3H 3/1eMEHTOB-IpHMeceH B JKeJle30-MapraHueBbiX pyaax
IDxe3kasrasYnyTayckoro paiioHa

OcranbHble 37MeMeHTHl (Mefdb, Tanuui, cepebpo, BUCMYT, Depuniui, BaHa-
ouit, momubaeH, Gop) comepXaTcAa B PYIOHBIX MMHepaliax B BHIAE H30MOpd-
HBIX npuMeced. Meb KOHUEHTPHPYeTCA IJIaBHbIM oOpa3om B BpayHute I rene-
pauuH. BeposATHee BCero, OHa HaXOIMTCA B [IBYXBAIEHTHOM COCTOAHHH M MOXeT
usoMopdHo 3ameriarh Mg?*, kortopsrit uHOrHa duxcupyercs B GpayHure (HOH-
uble pamuycsr Cu?* u Mg?* pasHsl, cootsercteenHo 0,78 A u 0,80 A). Ha Bos-
MOXHOCTb Taxoi caasu Cu?* u Mg?* ykasemanu I1T1. Mamora [20], A.E. ®epc-
maH [29] u op.

Tannmuid ¥ cepebpo KOHUEHTPUPYIOTCA B KOPOHA/IMTe, 3aMelldd CBHHEI,
a TAKKe KaJIHH, KOTOPbIH BXOJHMT B CTPYKTYpY KOPOHaJuTa, B CBOI Ouepellb
n3omMopdHO 3amMenias cBMHel. Bo3MOXHOCTb TaKoro 3amemieHHs obycioBIH-
BaeTCA ONM30CTBIO HOHIBIX PaMyCOB TalnausA, Kanus, cepebpa M CBHHLA, KO-
TOpBIE COOTBETCTBEHHO paBHbI 1,49, 1,33, 1,26 u 1,32 A. Komnencauus 3aps-
[OB TpH 3aMeILeHHH [JBYXBaJeHTHOTO CBHHLA OIHOBAJIEHTHBIM TaJUIHEM H ce-
pebpOM MpPOHCXOIMT, OUEBMIHO, 3a cueT mepexoda Mn?* =Mn* [17]. Kpome
TOro, Kak MOKa3aHO HHXe, KOMIEHCAlHA MOJXET OCYIUECTBJIATHCA 3d CYET
sxoxnaerusa Bi** B noauuuu Pb?*,

BucMmyT, kak Bce OTHOcAwMecs Kk V, 6 NOArpymnne 3jIeMEHTbl, MOXeT 06-
najaTh MaKCHMANbHOM BaeHTHOCTBIO 5', HO B CBA3M C TeM, YTO B Hampaslie-
HHM OT 23072 K BHCMYTY YBEJMUMBAETCH CKIIOHHOCTb 37IEMEHTOB K TpexBa-
JIEHTHOMY COCTOMIHMIO, B COeIHHEHHAX OCHOBHOM BaJIeHTHOCTbI0 BHCMYTa fB-
nsietca 3%, XapakTepHsiil 18 XanbKopuiaoB 18-TH 3/eKTPOHHBIH Tpennocnes-
HHH CIIOH POJHHT €ro ¢ LENbIM PAJOM TAKEIbIX XaIbKOGHIOB [APYTHX TPy
(Pb, Tl, Ag, Au u fp.). B M3yueHHBIX pymax Haubojiee BeposATHON (hOpPMO¥H
BXOX/IEHHA BHCMYTa SABIIAETCA H30MOPdHOe 3aMellleHHe MM HoHOB Pb*" B
CTPYKType KopoHagmta (MomHmle pammychl Bi** u Pb?* pasmer 1,20 u 1,26 A,



COOTBETCTBEHHO) . P.P. Bpykc oTMeTHI KOppeNALHOHHYI0 3aBHCHMOCTh MEXKIY
coziepaHHeM B Mopofiax TamuA U BucMyTa [33]. OH cuMTaer, 4TO aTOMbI CBHH-
ua, MPHCYTCTBYIOLIEr0 B MOPOMAx, 3amemanTtca no cxeme: 2Pb? —Bi®* + TI',
B KoponaguTe HanHuKe NMOAOOHOrO 3aMelLEeHHA BIIOJIHE BEPOATHO, TAK KaK BHC-
MYT CBA3aH MOJIOKHTENBHBIMA 3HAYMMBIMUA Ky Tonbko co cBuHIOM (0,410),
_tamem (0,530) u Gapuem (0,372). [Mocnmenuuit BXOOWT B CTPYKTYpPY KOpOHa-
JMTa, H3I0MOP(HO 3aMeLas CBHHEIL.

Monubnen ycraHaBiMBaeTcA INaBHBIM 00pa3oM B kenesHeix pypax. Iloka
HeNTb3A uTO-THO0 cka3aTh B (opMax ero HaXoxmeHHWA. MoHO JHIlb OTMETHTS,
YTO B M3YUYeHHBIX py/JaX OH CBA3aH MOJIOXKUTENIBHOH KOpPPENIALMOHHOMH 3aBUCH-
MOCTBIO C UHHKOM.

Bananui, TpexBaJIeHTHbIH MOH KOTOPOTO XapaKTepH3yeTcs HeorpaHHYeH-
HbIM H3oMopduamom ¢ Fe [5], rakxke HakamnMBaeTca B remMatute M Mar-
HetHTe (MOHHbIH pagdyc V> pasen 0,65 A). Ho mocKombKy 3TOT 37eMeHT npu-
CYTCTBYET He TOJIBKO B )KeIe3HbIX py/ax, MOXHO TpeAnoNoxXuTs, 4to V3" H3o-
mopdHo 3amemaer Fe®* B Gpaynure mapraHueBsix pyn. Hamaume xoppensauuon-
HOM cBA3M V—Zn Npedronaraer, Y70 OCHOBHAA KOHUEHTpauua V MpOHCXOOHT B
AKo6CcHTe ¥ HpaHKIMHUTE HeJIe30-MapraHlUeBbIX Py,

leoxumHyeckoe noBedeHHe OepHIIMA B HM3YuYeHHBIX pyIax OMNpenensaeTcs,
C OfHOW CTOPOHBI, €r0 POACTBOM C IMHKOM [28], ¢ mpyroit — Gmu30CTbIO
cBOMCTB kpemHekucnopomoro [SiO4]*" u Gepwumexucnopomsoro [BeO, )%
TeTpadfpuueckux kommiekcoB [3]. Hommble pamaycst Be?* (0,34 A) u Zn
(0,83 A) peako oTIMuAOTCA, HO M3-33 CBOEH BBICOKOH MOJAPH3AIMOHHOM CIIO-
cobHoCcTH UMHK OnM3ok k Gepunmio. HekoTopoe CXOACTBO KPUCTATIIOXMMM-
YECKHX CBOHCTB OepHiMA M UMHKA HaxXOOMT Takke oObAcCHeHHe B GNM30CTH
noTeHUManos uonusaumu ux | snexrpona 9,30 (Be) u 9,37 (Zn) u norteHuua-
noB Bo3Gyxnenus I onmexrtpona 8,82 (Be) u 8,87 (Zn). Takum oGpasoMm,
MOXHO TpeamnoyioKHTh W3oMopdHOe 3amelrieHHe OepwiTHEM LMHKA B COEIH-
HEHHAX, Tfe nociedHud npucyrcrByer. Kpome Toro, B GpayHMTe BO3MOXKHO
samemenne TeTpasnpoB [SiO4]* ma [BeO4]*”, kotopmie xapakTepusyloTcs
OnMM3KMMH pasMepamH, OMH3KMMH HOHHBIMM paJMycaMH OepHIUTHA H KpeM-
HHA, OJMHAKOBBIMH KOOPIOWHALMOHHBIMA uMcramu. KomneHcaums 3apAnos
NpH TAKOM 3aMEIICHHH MOXeT MPOMCXOIMTh 3a cueT mepexoma Mn?* - Mn*,
[IpucyTcTBHE aKUeccOpHOro OepHIUMA B JKeJIe3HbIX pyJaX paioHa TMoKa He
HAXO[HT JIOJDKHOTO 0ObAcHeHMA. MojxkHO mpermonararte, 4ro OepwUIMH CBA3aH
¢ MEJIbYAHLIMMH MEXaHHYeCKHMH NpPHMECAMHM B HHX MHHEPAJIOB MapraHua.

Bop, kak yka3piBajoCh BbIIE, KOHIEHTPHpYETCA TINaBHBIM o0OpasoM B
Gpaysmte | rewepaumm. INpennonaraercsa, uto B** (womsbii pammyc 0,20 A)
MoseT niomopdHo 3amemats Si** (woHHbIt pammyc 0,39 A) B Gpaymure [42].
Ho T.K. HX MOHHBIE PajIHyChl Pa3lIMy¥alOTCA, MOJOOHOE 3aMeleHHe OTPaHHYEHO.

AHanu3 pacnpeleNeHHsA 3NeMEHTOB NepBOH TIPYNIbl MO PA3IMYHBIM THIAM
Pya MoKasal, YTO XapaKTepHbIMH TpPHMECAMH MapraHUeBbBIX Py ABJIAKTCA
cBHHel, Gapuii, meds, BHCMYT, Gop, Tarmui, cepebpo. IIpd 310M OCHOBHas
KOHLEHTpauusa Medu W Gopa Ha MecTopoxkieHusax [DKe3IHHCKOro THIA CBA3a-
Ha C LEMEHTAUMOHHBIMH PYZIaMH IUIACTOBBIX TeJl,  OCTASIbHbIE 3NIEMEHThI CBA-
3aHbl B OCHOBHOM C MAacCHBHBIMH pY/aMH HJIbHBIX Tell HaW3aTacCKOro THMa,
a TaKxXe c pynamu mectopoxaenua Kaparac. Kpome toro, B pyJax MecTOpOX-
nenna Kaparac oTMeueHbI MOBBILIEHHBIE KOHUEHTPAUMK MHKA, 1A mocieHux
Py XapakTepHO NPHCYTCTBHE, B TMEpRYI0 ouepefb, MonubOmeHa. Jlna seneso-
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MapraHleBbIX pYA OTIHYMTEIIBHOW YepPTOH ABJIAECTCA HAMYME B HHX BBICOKHX
cofiep)KaHHH UMHKA. BaHanui ¥ GepHIUTHIA BCTpeueHbl BO BCEX THMAX pyIl.
ComocTaBnieHHe COHEpKaHWH pa3THUHBIX JIEMEHTOB MO OTHENBHBIM MECTO-
POXIEHUAM ,BbIABHIIO, YTO pyAsl mecTopoxaeHusa Haiszarac u Kaparac no
CpaBHeHMI0 ¢ pydamd Mecropoxxmenuit IDxesnsr u Jaxcei-Kotp oBoramiennb
UMHKOM W GepuiineM M obeaHeHsl Gopom. Ina pyaHsix MecTopoxxaeHui hkes-
ob1 ¥ Kakcel-KoTp mMHK yCTaHaBIMBaeTcs He BCErJa, M COMEpXKaHHE ero coc-
TapIAeT COThIe M TBHICAYHbIE [IONM MpoLeHTa. B pymax mectopoxnenuit Kapa-
tac ¥ Haii3aTac UMHK ABNAETCA MOCTOAHHBIM 3JIEMEHTOM-TIPHMECLIO, H €r0 CO-
JlepXaHHe COCTABNAET OObIMHO MECATBbIE peXKe COThie JONM MpoueHTa. Uto Kaca-
eTca Gepunnua, To B pynax Haiizataca u Kapartaca copepikaHue ero cocrtasjis-
eT COTbIe [OJIM MpOLEHTa, a B pynax mectoposxienuit IDxesns! u XKaxcel-Kotp
OHO CHHMXaeTcA Ha nmopafaok. Tako# xapaktep pacnpenenenus GepHiumHa obbAc-
HAETCHA, OYEBHM/IHO, €r0 TECHBIM KPHCTA/UIOXMMHYECKHM POICTBOM C IHHKOM.

1. B BepxHemeBOHCKHMX oOTnOXeHHAX [[Xe3kasraH-YnyTayckoro paHoHa
BBUICNATCA TPH YPOBHA MapraHLEBOH M ’Kele30-MapraHLeBOH MUHepanu3a-
uuH: 1) B OCHOBaHWM YHTACCKOH CBHTbI, 2) B BEpXHEH YaCTH YHTACCKOH CBM-
16, 3) B CcynslMcbepoBOM ropu3oHTre, [IpOMbILUIEHHbIE MECTOPOXIEHHA Map-
raHia OpUypoYeHbl K HIDKHeMY ([DKe3[MHCKMH TMN) M BepxHemy (kapaTac-
CKHH THI) YPOBHAM. ’

2. Pynsbple KOHUEHTpaUMHU MapraHua M xenesza ¢GOpMHPOBAJIMCE B KPaeBBIX
YaCTAX KOHCEAHMEHTAIMOHHBIX MNayeonporuboB, NMajleoOMYysIb[l Ha HE3HAUUTEITb-*
HOM Y[aJIeHHH OT pas3liOMOB, OTrPaHMMMBAIOLIMX 3TH MYJIbBI H HETIOCPENICTBEH-
HO B 30HaX pa3noMoB. Pypl, mo-BHOMMOMY, reHETHUECKH CBA3aHBI C aHIe3u-
T0-6a3anbTOBBIM BYJIKaHH3MOM. B (GopMHpOBaHMH MecCTOpOX/IEHHH HaMH BbI-
[EeNAnTCA BA JTana: BYJIKaHOTEHHO-OCAJOYHBIH H TMOpOTepManbHBIH. B Byn-
KaHOT€HHO-0CAJIOYHbIH 3Tan (GOPMHPOBATHCH IUIACTOBBIE M JIMH3OBHIHBIE 3a-
JIeXHW LEMEHTAUMOHHBIX pYH, B TMAPOTEPMANbHBIN — XWIO06pasHble 3AIENKH
MaccuBHbIX pyAa. Ha mecropoxpenusax JDxesapr u Xakcel-KoTp BCTpevawrcs
obpa3oBaHMA M TOTO H APYroro 3rana, Ha MectopoxpeHuu Ha#zatac — TOnbKO
TMApOTepMalIbHble pPy[bl, Ha MmecTopoxieHud Kapatac — TOnmbKO ByJKaHO-
TeHHO-0Ca[l0UHbIE PY/IBI.

3. I[lo BeayumMM KOMIIOHEHTaM BBIJEJIAETCH TPH THNA pY[ — MapraHueBble,
JKene30-MapraHueBbie H skenesHbie. KoNHYecTBO »eye3HbIX pyH Bo3pacTaer
B obpa3oBaHusx Gojiee Mo3OHero (rMOpPOTEpManbHOro) aJTama (HaH3aTacCKHi
THI) M B 3aKJIIOYHTENIbHOH CTaJlMH BYNKaHOTEHHO-OCA/IOYHOTO pyJoreHe3a
(xaparacckuii THm). CpelM MapraHueBeIX pya MO MHHEPanbHOMY COCTaBY
BhIAgnATcA OpayHMTOBEIE, KOPOHAIHT-TOJI/IAHAHTOBBIE M rayCMaHHMTOBBIE.
Pasznoobpa3ue MHHEPaIbHBIX TUIIOB M3YYEHHBIX DY, HX TEKCTYDHBIX H CTpYK-
TYPHBIX pasHOBHAHOCTeH 00YCIIOBIEHO IBOIIIONMEA COCTaBa THAPOTEPMATbHBIX
PacTBOPOB BO BpEMEHH, HEOIHOPOAHOCThI0 ManeodauuanbHeIX 0O6CTaHOBOK
PYAOHAKOIUIEHHA H Pa3HOMH CTENEHBI0 OKUCTIEHHA PYIL.

4. Pymbl H3yueHHbIX MECTOPOXIEHHWH XapaKTePH3YIOTCA BBICOKOH KOH-
LEHTpAaLMeH CBHHUA ¥ OapHsA, MOBHIIEHHBIMH COMEPKAHHAMHM MEIH, TAJUIHA,
cepebpa, BHCMYTa, UMHKA, BaHaguaA, OepwyumMa, MonnOneHa 1 Gopa Ha doHe
HH3KHMX COHep)KaHMH KobanbTa, HHKENd, XpoMa, UMPKOHHA, HHOOHA, rasms,
ckanmui, pocdopa, THTaHA.
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.. AHIOPYIIEHKO, |A.T. CYCJIOB|, H.B. TABAIIBHJIU

MAPTAHUEBBIE MECTOPOXIEHHSA TETPUIIKAPOUCKOI'O
PYTHOTO PAMOHA HXHOW TPY3HUHU

MHorouMcrnesHbie MapraHueBble MECTODOXKIEHHA W pPYHONPOABJIIEHWA, H3-
BECTHbIe Ha Tepputopuu I'pysuHckoii, AsepBaimxanckoin u Apmsanckoit CCP,
MOJIUMHEHBI BYJIKAHOTEHHO-OCAAOUHBIM (hOpMaLMAM, IIHPOKO PaCHpPOCTPaHEH-
HBIM B Pa3/iMYHbIX perdoHax OOLMPHOH ANBIMHACKON reoCHHKIMHAaH Manoro
KaBkasa W reHerHueckH CBA3aHHBIM C OMpe/Ie/IEHHBIMH 3TanaMu ee GhopMupo-
BaHUA.

MHoroo6pasHoe BIHAHHE TeOJIOTHUCCKHX [pOLECCOB, MPOABUBIIMXCA B
TeUECHHE AJIbIMIACKOro TEKTOreHe3a B pa3/IMYHbIX PErMoHaxX re0CHMHKIHHAIBHOH
o6acTi B pa3Hoe BpeMs H C Pa3iMYHOM MHTEHCHBHOCTHIO, OOYCIOBHIIO CIOXK-
HOE TIeOJIOTHYECKOE CTPOEHWE MApraHlEHOCHBIX pPAHOHOB W cneuMdQHYecKHe
ycnoena o6pazoBaHMs MapraHueBBIX MECTOPOX/IEHHH W PYIONPOAB/IEHHHA BO
Beeil AJIBNHIACKON reocHHKIIMHAIM Manoro Kasiasa.
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OcobeHHOCTH TreoIoONMYeCKoro cTpoeHusa Mantoro KaBkasa H3y4anuch MHO-
THMH MCCIIeIoBaTe/IAMH H K HACTOAUEMY BPEeMEHH BBIACHEHBI JOCTATOYHO MOJI-
Ho. CoBpeMeHHOe NpeficTaBlIeHHe 0 reolorHyecKkom crpoeHnt Manoro  Kapkasa
omupaercst Ha pabotsi: K.H. Maddenronsbua, M1, Tamxpennnze, 1.  Il3oue-
numse, A.T. Acnaunsna, P.H, A6aynaesa, U.I1. Mamkpenunze, I'.A. Tpanupenun3se,
W.I'. Marakbsina, B.A. Jaunaumunu, b.A. Kanuenu, P.JI. Jlekeunanse, B.B.To-
rubepunze, T.B. xanenunse, B.I'. Torumsunu, AJl. Kanuasenu, A.Jl. Kana-
Haji3e, ABIAUINECA OTNPABHBIMU /IS IPABHIIBHOTO MOHMMAHUA TEOIIOIHYECKO-
IO CTPOCHUSA PAHOHA.

l'opHoe coopyxenue Manoro Kaska3a npeficTaBnser coBoH KpYIHBIA aHTH-
KJIMHOPHH, B Te0JIOTHYECKOM CTPOEHMM KOTOPOTo NMPHHHMAWT yuactHe 06-
pasoBaHMf OT KeMOpHMA [0 AHTPONOreHa BKJIKYHTeNbHO. BO3HMKHOBeHMe Ha
paccMaTpMBaeMONH TEPPUTOPHH JHJIOTEHHOH MHHEpalM3alMM YBA3bIBAETCH
C pa3MMYHBIMKH MarmMaTHueCKHMH KOMIUIeKCaMM, 06pa3oBaHHe KOTOpeix obyc-
JIOBJIEHO TEOJIOTHYECKMMH YC/IOBHAMM pa3/HUHbIX I3TanoB Pa3sBHTHA CIPYK-
TYPHO-PaLHAIBHBIX 30H.

CornmacHo NpHHATOMY B HacTofiiee BpPeMA TeKTOHMYECKOMY paHOHMpO-
panuio, mo [1.JI. Famxpemupze [12, 13] u K.H. Nadbdenronsuy [25, 26], Ha
Maiiom KaBkase BbIIE/IAIOTCA 1lleCTh OCHOBHBIX TEKTOHMUCCKHX 30H: 1) An-
wapo-Tpuanerckas, 2) AprteuHo-bonmucckas (Comxurckas) rnwiba, 3) Ap-
msaHckas, 4) BocrouHoro norpyxeuuss Manoro Kaskasa, 5) Tanbuuckas u
6) HaxuueBaHckas. MapraHuesag MuHepalM3alMAs NpHYypoYeHa K AjpKapo-
Tpuanercko#, Apreuno-bomuucckon (Comxurtckoit) rnbibe, ApMAHCKOH M
HaxuueBaHCKOI 30HaMm:

INogpoBHasa XapakTEpPHCTMKA TeOJIOTHYECKOTO CTPOEHMA paidOHA JlaHa B
BbIlLIE TIEPEUHMCIIEHHbIX ONyOIMKOBaHHBIX paboTax M 3[ech HET HEOOXOHUMOCTH
ee MOBTOPATH, @ MOITOMY Mbl OTPAHMUMMCHA JIMIIb KPATKOH XapaKTepuCTHKOH
reoJIorHYecKoro crpoeHus Amkapo-Tpuanetckoil 30HBI W ApTBuHO-BonHuc-
ckoit (COMXMTCKOI) INBIGBI, K KOTOPbIM NPHYPOUEHB! OCHOBHBIE MECTOPOKIIE-
HWSA U PYJIONPOSABIIEHUS HCC/IEIOBAHHBIX HAMM PYIL.

Amxapo-TpHaneTckas 30Ha pacnoyioXeHa B CeBepo-3amajiHoi vacty Mano-
ro KaBkasa ¥ mpoTAriBaeTcs B UIMPOTHOM HampaBjieHWH oT nobepexwsa Yep-
HOTO MOp#, MOrpy*asAch BOCTO4Hee r. TOWIHMCH MOJ HEOTEHOBBIE OTIOXKEHWA
Kypunckoit penpeccun. [To pannbim I1J1. Tamxpenunse [13, 14] u I'.C. Ilso-
nenup3ze [17], Bynkauuyeckas akTMBHOCTE B AMKapo-TpHaneICKOH reocHH-
KITHHQJTH Hayanach B KOHIE alTa WM B Havane anbba. B pasnuyHbIX yyacTkax oHa
MpOABIIATACH B pa3HOe BPEMsA: B OJHMX MECTaX OHa MpPeKpaTWiiach B KOHLE
CeHOMaHa, B OpPYrux — Opojaoikaiace Ao maactpuxTa. B Amkapo-TpHanetckoi
30He HabIOOAKTCA MOLIHbIE OTNOXEHUA BYJIKAHOreHHBIX OCA[IKOB BepXHe-
MeJIOBOT0—TIAJIeOreHOBOTO BO3pacTta, MnepeMexamoldeci ¢ KapOOHaTHbIMH
u ¢uMIIeBHIMH otnoxeHuAMU. [lopopsl ByNKaHOTEHHOH TONWIM IPENCTaB-
NeHbl [BYMS Pa3HOBHOHOCTAMH, AB/IAOUMMHMCA NPOAYKTAMH aHOE3MTOBOH
MarMbl: 4BTMT-AH[IE3UTOBBIMH M pPOroBOODMaHKOBO-1HOE3HTOBBIMH [OpdH-
putami. H3sepxkenusa oOycnoBwiu oOwiMe NTHPOKIACTHYECKOTO MarepHala
H ero peskoe mnpeobnaganMe Haj napamu. OcalouHblii MaTepHaa MOCTOSHHO
NPHCYTCTBYET B pa3IMYHBIX KONHYECTBAX M MpE/ICTaBlIeH IJIaBHBIM 0Gpazom
H3BECTHAKAMH, KOTOpble HEPEAKO ABJIAKTCHA l_LEMBH'I'pr!Ol[DiM BELIECTBOM B
Tydax H TydoOpekyMaX HIH BXOOAT B COCTAaB CIIOEB MECYaHHUCTHIX M3BECTHSA-
KOB, Colepaumx Oonblloe KonMyecTBO Ty(oBOro matepuana. B cpemmem B
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Mo3[HeM MeJy, B pe3ysibTaTe MOMOBOIHBIX BYJIKAaHHYeCKMX H3BepXeHui, o0bpa-
30BAJIHCh H3BECTKOBHCTHIE TYDDHUTHI H TyOW3IBECTHAKH, ILIMPOKO pacnpocTpa-
HeHHbIe MEX[y cpelHeii 4acTblo I'py3uHckoi rmbiber v Apkapo-Tpuanerckon
CKJIa/IuaToii cucreMoit [16].

B koHue mena Ha Manom KaBka3e BynKaHu3M NpeKpaThIiCA, TOITOMY Maact-
PHXT, KaMmIaH M JaTr Ipe[cTtaBiieHbl KapboHaTHOH wiM diuiLeBoH dauuaMu.
ITaneoueH Taxke mpexacrassied dunwem. Jluwb B Gacceine p. Anretu, B Tetpuu-
KapoHCKOM palioHe, yCTaHOBJIEHb! Nale0UEHOBbIE NalMTh! H Ty (b

Ha oxHOM Kpbute Ajkapo-TpuaneTckoil 30HBI (yuwieibe p. Anrerd) B of-
JIOMEHHAX MaNneoleHa—HHXHEIrO J0LeHa MOABIAKICA NPOC/IOW KOHIJIOMepa-
TOB C raybkoi nopopa ApteuHo-bonmucckon (Comxurckoi) ribibei. B 3tom
e pailoHe B pa3pe3e NaJieOLEHa—HUIKHEro J0LEHa JIOKAbHO Pa3’BUTa TOJIILUA
[aUMTOBBIX BynkaHokiactonutos W nias [10]. Havasuiasca B naneouene tpasc-
IpeccHsi MOPA MPOJIO/DKANIACh B TeUeHHE BCErO PAHHEro J01leHa U JOCTHIJIA MaK-
CHMYyMa JIHIIL B Hayajle CpefHero joueHa. B 310 Bpema npoucxonuT eute Honee
UHTeHCHBHOE nporubGaHue Ankapo-TpHalieTCKOH 30HBI, COINPOBOXKAAKILEECH
6ypHOH BYJIKaHHYeCKOMN IeATeIbHOCTBIO.

CpenHe30LEHOBaA BYJIKAHOTeHHO-OCalloyHad (opMaiysa B BOCTOYHOM YacTH
Amxapo-Tpuanerckoi 3oHbl Ha TpuaneTckom XpeGrTe MOYTH MOBCEMECTHO Jie-
JIUTCA HAa [BE CBUTBHI: HIXHIOK — CJIOHCTYI0, MECTPOLBETHYIO, Ty(oreHHy M
BEPXHIOI — MaccHBHYI0 Tydobpexwenyio [11]. Hmwkuas cButa cnoxkena rnas-
HbIM 00pa3oM MeTKOOOGIOMOYHBIMY CIIOMCTBIMM BYJIKaHOKIIACTOIMTaMH Cy0-
1ie/IOYHBIX Da3zanbToB. BepxHAA ke — npeMMYyLIECTBEeHHO rpyDbo0bI0MOMHBIMH
U MACCHMBHBIMM BYJIKAHUYECKMMM IOPOLJAMM TAKOIo e cocTtaBa. B oGnactu
Tpuanerckoro xpebra CcpeHe30lEHOBasA TOJIUA MAKCHMAJIbHOH MOLLHOCTH
IOCTHTAeT B ero leHTpansHoi wactd (Honee 2000 M) . MowHOCTD 3HAUMTEIIBHO
yMeHblIaeTcA K ceBepy U wry (p. Anretd — 250 M), a Takke K BOCTOKY (HO
600 M) .

Mectopoxnenua mapranueBbix pyn Hoxwoit I'pyamn n CeepHoit Apmenun
CBA3aHbl C BYJIKAHOT€HHBIMH nopoaamMu BEPXHEMEJIOBOIO M NAJIEOLEH —301IEHO-
BOTO BO3pacTa.

AprteuHo-BonuHcekas (Comxutckas) rinbiba oXBaThIBAeT CEBEpPHbIE, HOTO-
BOCTOYHBIE paiioHbI ApPMeHHM M cocelHMe paioHbl AsepbaH/KaHa, H0XKHYIO
Ipy3nio 1 ApTBMHCKHMH OKpyr B Typumu, oBpadys nyrooOpa3sHO H30THYTYHO
nonocy mmHOK0 500 kM npu cpepmeii umpune 100—120 kM [24]. Orta 30Ha
MpeAcTaBiIAEeT cobo# KaNeJOHCKYK TeOaHTUKIIMHAIIL, MCNBITABLIYH MOCIeao-
BaTe/IbHBIE TIOTPY)KEHWS B HMJKHE-, CpefiHe- M BEPXHEIOPCKOe BPEMH, a TaKxke
B BepxHeMm Meny. Co cpeHEIOpPCKHM BY/IKAHH3MOM CBA3aHO BO3HHKHOBEHHE
pAfa KONYeaHHBIX MecTOpoxdeHui (Anapepackasa u Uuparmmsop-Kepabexc-
Kad rpynna), a ¢ IPAaHMTOMOHBIM MarMaTH3MOM — CKapHOBO-MAarHeTHTOBOE
opynenenne (auikecaHckoe M KynsmHckoe Mecropoxaenus). Iocne 3ua-
UMTEJIBHOTO IMlepepblBa B BepXHeM Melly OTJIaraloIcis BHayalne KapOoHATHbIE,
a 3areM KHCIIble BYIIKAHOI€HHBIE IOPO/bl, ¢ KOTOPbIMH CBA3aHbl reMaTUT-
mapraHuessie mecropoxienns Hxuoit I'pysun u CepepHoit Apmennn [30].
Ha mnporsxenun AprteuHo-bonmucckoin  (Comxmrckoit) 30HBI B BacceiHe
P- XpaM}l H €¢ NMPHTOKOB ILIHPOKO pacnpocrpat{e}la BYJIIKAaHOT€HHasa TOJIa
anbb—CceHOMaH—TYpOHCKOIr0 Bo3pacta. MomHocTe Tomuu Konebierca oT He-
CKOJIBKMX COTEH MeTpPOB 10 2,5—3 KM.

)KEJICT!O-Map['aHuCBblE MECTOPOXIEeHHA 3/1eCh Be3Je MNOAYHHEHBI Bynxano-
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reHHO-0CAIOUHOM TOJIIlle BepXHEMENIOBOTO U MaJeOLEH—I0LEeHOBOTO BO3pacra,
1A KOTOPOH XapakTepHO nepecnanBanve 3G@y3uBHBIX U IKCTPY3UBHBIX MOp-
duputoB ¢ meprenamu, tydamu, TydokoHrnoMepatamu. Yacto BeTpedaoTca
MpPOCNIONW M NMAUYKH HM3BECTHAKOB, MWHOrga mpamopu3oBanHsix. [IpeoGnamaroyio
polib B TOMILE HIPAaOT MUPOKIACTONMTbI, IPE/ICTABJICHHbIE CIOMCTBIMH TCaM-
MHTOBBIMM JTHTOKPHCTAIUIMYECKUMH H IIeJTHTOBBIMK KPUCTA/IIOKIaCTHYECKHMH
Tydamu, pexe TyGobpexuHaME.

CywecTBeHHy0 ponbs B (POPMHPOBAHWM MapraHUEHOCHBIX GopmanMi Kax
Apxapo-TpraneTckoi 30HbI, TaK H ApTBUHO-BONMHMCCKON NBIOBI Mrpaiid Mol-
HbI€ MOOJITOXHBYLIME TEKTOHHYECKHE 30HBI 3HAYKTESIbHOH MPOTAXKEHHOCTH H
Bonputoi riny6unb! 3aneranna. [npiGbl BIMANM TaKKe U Ha pacnpefielieHHe pas-
JIHYHBIX MAarMaTHYeCKWX M TMIpPOTepMalIbHBIX PYIHBIX (opmauuii, CBA3aHHBIX
C HMHTPY3HBaMH, OKa3aBUIHMH MeTaMop(bHB}’lOL‘.IEC BIIMsTHHE Ha MapraHiiesble
PyAbI BMEIIAIOIHE UX BYJIKAHOTeHHO-0CaJOYHbIE TOMILLH.

BHeppenne KpynHbIX WHTPY3MBOBR B TIpefiesiaX NMOAHATHH B OpOreHHyw dhazy
Pa3sBHTHA TEOCMHK/IMHAIM OMpENe/IIIM OCHOBHbIE YePThl METAUIOTEHHH pAa
KPYNHBIX PaHOHOB &IBMMHCKOH TeOCHHKIMHanbHON obBnactv. Takum oBpasom,
Maprauueame MECTOpO)KJIeHHK H pyOoonposABlIeHHA B FeOCHHKIIMHAJIBHBIX H BYIT-
KAaHOreHHO-0Ca[IoUHbIX (GopManMAX B 3HAYMTENLHOH CTEMEHH OTPAXKaWT 0cOGeH-
HOCTH 3BOJIIOIMH TEOCHHKIIMHAIM W Cllelmduueckne YepThl META/UIOTEHHH [1aH-
HOTO paHoHa.

B CcOOTBETCIBHM C [JaHHBIMH OOLIero reoorHYecKoro paHOHHPOBAHUA,
B OCHOBY KOTOPOTO [MOJIOXKEHBI OCODeHHOCTH TeOJIOTMYeCKOTrO CTPOEHMS M
METAIUIOTeHUA PYJOHOCHBIX paiioHoB Kaskasa [35], mapraHueHocHbie Imio-
wagu H0xwuoit I'py3mm u Asepbaiimxkana oTHocArcA K ofnactw pa3BHUTHA npe-
MMYILIECTBEHHO IPCKUX W MesloBbIX 0Bpazosanuit Manoro Kaskasa, u B reo-
JIOTMYECKOM  OTHOILEHHWH TArorenT k Xpamcko-Anasepacko-Kemabexcxomy
nonpaioHy. THNHUHBIMH 1A 3TOrO PaloOHa ABNANTCA MECTOPOXIEHHA W PyHo-
MpOABJIeHHA, HaxonAumecHs B TerpHukapolckomM paioHe: CamiuBunbao, An-
rety, Terpu-llkapo,-CameGa, Uxuxpra. Boreu u B XawiapckoM paiioHe Asep-
Baimxanckod CCP — MonnamxanMHcKoe ¥ JIbBOPCKOE, a TAKKe MECTOPOJK/ie-
mua Cepkap-Capuriorckod rpymnsi ApmaHckoir CCP, netanmsHO H3yueHHble
JLII. SlumBAnM, W MECTOpOXIeHHA Iro-BocrouHoi Yacty Apmsanckoit CCP, uzy-
yennsle I1.0. Auppymenko u A.T. Cycnoesim [6] .

B mpenenax uccnenyeMoro paioHa, pacnosiokeHHOTo K woro-sanagy ot Tou-
JINCH, 3TH MECTOPOXKIeHHA Obl/M M3BECTHBI eule ¢ NPOLUIOro croietud. B kou-
ue XIX B. Hexoropsle u3 HuX 6bum ocMmorpetsl K. Tymbunnekum [30] u pas-
paDaTbiBaNMCh YACTHBIMH TpednpUHMMaTensiMu. Ilo3fHee OHH ObUIH H3yUYeHBI
B.A. punaumwn [35], I.A. Apaymanu [3—5] w ap.

OcHOBHbIE YepTbl reoNOTHYECKOrO CTPOEHHA M TEKTOHWKH paioHa, ocobeH-
HOCTH COCTaBa BMELUAKILMX TIOPO/L U YCIOBUH 3a/IeTaH|A Pyl OCBEIllIeHbl PAAOM
MCcCnefloBaTeNell Ha OCHOB@HWM pe3yJbTaTOB [MOWCKOBO-Da3BefOYHBIX pPabor.

Muneparpadguuecknoe u3yueHue pyJ MapraHueBbIX MeCTOPOXIeHHH TeTpHil-
KapOHCKOro paHoHa IeTalbHO IPOBEMEHO, MO CyLIECTBY, BlepBble Ha OCHOBe
cobpasHoro Hamu daktvuyeckoro marepuana B 1967 u 1977 rr. IlonyyenHbie
naHHbIe 06 0cOBEHHOCTAX COCTaBa Py H MapareHeTHYeCKHX aCCOLMALWH MMHe-
panoB, a TaKKe ONMWCAHME M TeHeTHYecKas MHTEPNpEeTaIMA TEKCTYyp MapraHue-
BBIX Pyl HM3/IOXKEHB! HAMHM B HACTOALIEH CTaThe. AHAIM3BI M CrEUMalIbHbIE UC-
CNIe[IOBaHHA BBINOJHEHb! B COOTBETCTBYMOIMX labopatopuax UTEM AH CCCP.
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KPATKHA OYEPK IEOJIOTHYECKOIO CTPOEHHA
TETPULKAPOHCKOTO PYJHOT'O PAHOHA

MHOrouHcliEHHble MeNKHE MECTODOXIEHHA H DPYIONpOABICHUA CKOHIEHT-
PHPOBaHbl Ha CPaBHMTENbHO HeGOJIBILIOH IUIOIIAMM ¥ W3BECTHBI NOJL HA3BaHHEM
TeTpHUKApOHCKOIO pyIHOro paHoHa. 3TH MECTOPOKIEHHA HEBEJIMKH, OIHAKO
OCHOBHaf 1IEHHOCTb MX J[ETAThHOTO M3YYeHHA 3aK/II0YaeTCHd B BO3MOXKHOCTH
OCBETHTh MeXaHH3M 00pa3oBaHMs DYOHBIX KOHIEHTPAUHi B BYIIKaHOTEHHBIX
opMaLUAx.

TeTpHiKapOHCKUH pyOHBIH paioH pacnoliokeH B BacceiiHe pek Auretd u
Xpamu u 3aHumaet miomans 20 X 20 kM® . B reonoruueckomM oTHOLICHHH paiioH
npefcTaBifeT Monorocknamuatyio 30Hy Manoro Kaskaza. On cocraBnser yacts
ceBepHOH OKpanHbl COMXMTCKON IbIObl M TATOTeeT K 06nacTH cowIeHeHHs ee
¢ HXHOW YacTbi0 Amxapo-TpHaneTckoi reocuHknHHaIM. Kak W3aBecTHO, UHTEH-
CHBHOE TOTpYyXeHHe cHOPMHPOBaBLIEHCA TeOCHHKITMHAIN, HauaBllIeeCAd B KOHLE
HUKHero mena (ansGe), COMPOBONKIAIOCH BY/IKAHHYECKOH [AeATENIBHOCTHIO H
MPOJI0JKANIOCh HENMpepbIBHO [0 BepPXHEro MaaCTpUXTa, T. €. MOYTH 10 KOHUA
BEPXHEro Mena. B 370 e BpemMs MpOMCXOIMJIO H CYIECTBEHHOE OINyCKaHHe
CoMxXMTCKOH IIIbIObI. BenencTBHe TpaHCrpeccHM, HayaBuUleHcA B CeHOMaHe,
MOYTH BCA TUIowWaas Obina mokpbita mMopem. IlorpyxeHne COmMpoBOXIanock
MOJBOIHBIMH H3/THAHUAMH [ALMTOBBIX JIaB H YCHJIMIIOCh B TYPOHE.

CrioxwHble TeKTOHMYeCKHe MBMIKEGHWA, NPOMOIKABIUIMECA B TeYEHHE BCEro
TPETMYHOTO MEPHOMA, TPUBOMMIH K TOMY, YTO OIHOTWNHbIe KapOoHaTHbie H
BY/IKaHOTeHHble 0Opa3oBaHMA, (OpPMHMpOBaBIMecs B ODIIMPHOM  MEIOBOM
DacceiiHe, pe3K0 pa3rpaHHYMBAIIHCh MeXdy coOOi M MpoaomKanu B NOCHefHHE
¢a3pl MOYTH HE3ARHCHMOE JOKANbhHOE PA3BHTHE B MEITKHX CTPYKTYpHbIX Gac-
ceffHax TOYTH [0 COBPEMEHHOTO COCTOAHMA. Bce 3T0 ykaswiBaeT Ha cBoeoGpas-
HOE€ CJIOJKHOEe CTpOEHHE BYJIKAaHOT€HHO-OCA[OYHBIX OT/IOXKEHHMH W TPYHHOCTh
pacumqapomc}t KapTHHbl CTPOEHHA H npocrpancmermoro pacipeieiicHHA BYJI-
KaHOTEHHO-OCaJIOUHBIX (OpMAalMi, ¢ KOTOPBIMH CBA3aHO MAapraHleBOe Opy-
[ieHeHHe B paHoHe.

Heobxomumo 106aBu1s, 4T0 Amxapo-TpHaneTcKas reoCHHKIMHAIBHAA 30Ha
BCNE[ 3a [JaTCKOH M HM)KHENAJeOLEHOBOHW DErpecCHAMH MCTBITHIBANA TaKXKe
WHTEHCHBHOE MpOrWOaHHe HEMPEPHIBHO [0 KOHLA CPEIHero J0LEHa M, Clelo-
BaTENIFHO, OKa3ala ycloXHAoDIee BIMAHMe Ha (POPMHpOBaHWE MPOLYKTHBHBIX
BYJIKAHOTEHHO-OCA[IOYHBIX KOMIIEKCOB. Takum oBpa3zom, ocobeHHoCcTH dop-
MHPOBAHHA DYIOHBIX KOHIUEHTDalMH ONpeNlelsiuch ycnoBuAMH OBpa3sopauusa

e

Qur. 1. CxemaTHyeckas reoflOrMYECKas KapTa M PaclojlOKeHHe HEKOTOPLIX MeCTOpoX/e-
HHHt W pynonposBienHd B TeTpuuKapoHCKOM MapraHueBopyaHom padose (no H.A. Kaw-
penaxy 1 [LH. Apanumsunu)

1 — u4eTBepTHYHBIe HOJICPHTOBbIC NABOBBIE MOTOKH; 2 — OJIMTOUEH — THICOHOCHBIE
TNIMHBI M TMECYaHHKH; 3 — BepXHMH J0LEH — FUMCOHOCHBIE IIIHHLI H MeCYaHHKH; 4 — CpeHMA
3joueH — rpy6ocmoncreie aHOesHTOBbIE TygobpeKdHH ¢ aHAEIHTOBBIMH MOKPOBAMM, CIIOHC-
Thie TY(oOpeKUMH H aprujuiiMThl; 5 — NajleoleH — HHXHHA 30LEH — TOHKOC/IOUCThIE H3BECT-
HAKH, HIBECTKOBUCTBIE TNECYaHMKH ¥ KapOoHaTHBbIE FIHHBI; 6 — naseoueH — HHXHHA 30-
UeH — aHOE3UTOBbIE BpeKuHH; 7 — CEHOH - CIIOMCTbIE W3BECTHAKH, MEpreiid W pexe tydo-
reHHble moponbl; 8§ — TYPOH — KOHBAK — BYNKAHOTeHHbIe nopoabl, KBapu-nopdupsi,
anb6utodupst, ux Gpexunun u Tydsl, TydonecuaHuku; 9 — BepXxHe—MeNoBble — KBApU-TIOP-
¢upsbl, anbOUTODHPDI H UX NMHPOKIACTONMMTLI; 10 — nuHWM Hagsura; 1] — MeCTOPOXIAEHMS
(uwdpbt Ha cxeme) : 1| — Uxuksra; 2 — Cameba; 3 — CamuBunemo; 4 — Anretu (Baxe) ;
5 — boreu; 6 — Terpu-lixapo
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@ur. 2. Cxematdyeckuil crparurpagpuyeckuil paspea Terpuu-

KapoliCKoro pafioHa W pacnofioxehme B Hem Hamm Hayuew- | S | § [Fumenvae- |, :;?
HBIX MECTOPOXJIeHM MapraHUCBLIX Py, pa3pe3 cocTaslicH &S | T | veoragmonois F
no M.I. Tamxpennupse, H.A. Kanmenaku, I.A. Apanuann, = 5P ete | T
B.A. Opunawsunu, JILM. Tasapse u O.T. Bapau, P.B. 36a- < :‘::'bgng =
e S e o
HOM;,::;CTDFIO*REHMH': 1 —~ Uxuxsra; 2 — CameBGa; 3 — Camuu- = o o -
. Bunbao; 4 — Anretu; 5 — Boreu; 6 — Tetpu-likapo hE 3 2 el
: HER '
BYJIKAHOT€HHO-OCANOYHBIX (GOpPMAITMH B pA3THYHbIE EE =L =
oporeHuueckHe ¢a3bl ATBNMIHCKOTO HUKIIA. S=|- F =
Kak BHOHO M3 CXeMAaTHYECKOH TIeoJIoTHuYecKOi ‘:’f“:‘r :.2 i
kaptel (dur. 1), paiioH B OCHOBHOM croxeH wer- |S3S|«” §
BepTHUHBIMH I0JIEDUTOBHIMM JIABOBBIMM TIOTOKAMH, |o=
NajeoNeH—HIKHEIOUEHOBBIMH TOHKOCTOUCToIMH 13- |2| EEEEE] 2
BECTHAKAMH, TeCUaHMKAMU M KapGoHatHbiMu TmHa- |5 ™ FEEZmf] ¥
MM; AHOE3UTOBBIMH GPeKUMAMH, CIIOMCTRIMH H3BECT- T
HAKAMH, MEpreJiAMM CEHOHA; BYJIKAHOIeHHBIMH [MO- e o B
pomamu — nopdupamu, ansbutodupamu, Spexuna- - Sk
MH TYPOH—KOHBAKCKOIO BO3pACTA; KBAPUEBBIMH | 3 LI L
noppupamMu, anbOHTOHPAMH M MX MHPOKITACTOIIM- z P )
TAMH BEPXHEro Meja. ol g U T R
B pajioHe B LIMpOTHOM HanpaBileHHu Npoxomt Te- 5 L ]s
nenKas AHTHKIMHANBHAA M SITnyIoKMHCKas CHHKIIM- = ..,_'L—‘.TZ-C:I ==
HanbHanA cknaakH. CoxpaHWBIIMeCA B pa3pese BYIKa- I=Toxid =
HOTEHHO-OCafIOuHble (HOPMALMH MaeoueH—HHKHEIO- Siplei -
1IgHOBOTO BO3PACTa, C KOTOPBIMY CBA3AHO PYIONPOAB- Ji s =
JieHHe, CBHETeIbCTBYIOT O (ALMANbHOM 3aMelleHHH = =
AHMIe3UTO-JAUMTOBBIX OpeKuuil H3BeCTHAKAMH W M3- ='E =
BeCTHAKOBBLIMH TypoBpeKUHAMU U TYHOKOHITIOMEpa- =
TamH. Takum 06pasoM, IR MeCTOpOXNIEHHH Xapak- o
TepHB! CJIOXKHBIE NPOCTPAHCTBEHHBIE COOTHOLICHHSA H3- = =
NUBLIMXCA U BYJIKAHOT €HHO-0CA[IOUHBIX danyi. = =
Mo panueim I'.A. Asanuanm [4, 5] u A.JL. Kana- =
Hamze [21], mecropoxkpmenust Camumuiego, Terpu-
Uxapo, CameGo, Uxuxsra, Borey u AnretH Moryr o
ObiTh OTHECEHBI K ABYM pasmuuibiM crpaturpadu- |, |7 |1 T 1S
YeCKHM TOPH30HTAM: K BepXHHM TOpH30HTaM BYII- sS|s| 77L& £
KaHOTeHHbIX 0GPa30BaHMii TYPOH—KOHBAKCKOTrO ApY- s{=p) LLTNS
ca W mareoneHoBsiM (¢ur. 2). B neprom ciyuae ¥ /E;E‘,:E =
MapraHueBbie PYIBI OTHOCATCA K BEPXHMM acTAM 2 VNIV
BepXHEMEeJIOBOH CBUTbI M MPHYPOYEHBI K OTIIOKEHH- = . N =
AiM, GOTaThiM H3BeCTbI0 WIN BYJIKAHHTAMH OCHOBHO- Bip ]
ro coctaBa (MecToposxerus CaMumBHIBAO, ANreTH, ~ e vevls
Terpu-llkapo) . PynHoe Teno Ha mectopoxnennn Ter- :;:’;ng -
pu-llkapo npuypoueHo K MecTpOLBETHBIM MeprejiaMm, e =
M3BECTHAKAM W IJIMHAM [1aTa, a Takxke K Tydornec- S| v=v (8
YAHMKAM M [JIMHAM TajeolieHa. i Rl
Mapraxuessie pyasr Ha Mecropoxnexun Came6o, - AT 5
Uxukera ¥ Borsu npuypoueHbl K NpOCHOAM Kap- | B e e s
GOHATHBIX TJIMH, NECYaHUKORB, TYhONecyaHHKOB aHme- aftii e

—
L
—_



3uTOBOr0 cocraBa. [lepBbie [Ba MeCTOPOXOEHMA OTHOCATCA K HHXKHEMY
qmmuenomy FOPHU30HTY INajlleoueHa, a MEeCTOpPOXICHHE boreu — K TOHKOC/O-
HCTBIM H3BECTHAKAM, IICCYaHHKaM, KRPGD}{aTHhIM TJIMHaAM, ne;m‘roM()pthmM
M3BECTHAKAM C JIMH3dMH KOHITIOMEPAaTOB. ITH OTIIOXKEHUS OTHOCATCA K BEpX-
HeMmy GIIHILEBOMY FOPU30HTY NajieoLeHa.

PaGotHMKaMH Treojloropa3BefoyHbIX MapTHi ['py3nHCKOro reonoruyeckoro
ynpaenesnsa 1 eonornueckoro mHctHTyTa AH T'CCP ycranomneHo, uto B reo-
JIOTHYECKOM CTPOGHHM MCCIIEIOBAHHOTO paOHAa 3HAUMTENIHYI0 pOJIb MIpaioT
BYJIKaHOTCHHbIE 06pa303a1~ma, BO3HHMKILME B pe3yibTare AKTHBHOH J1eATellb-
HOCTH BY/IKaHW3Ma, MMEBILIET0 MeCcTo B Meny, TaleoleHe, CpefHeM 3J0leHe
¥ YEeTBEePTUYHOM NepHOJE.

CpenHe- W BepxHemenoBbie 3(dy3uBHbie 00pa3oBaHMA B paHOHe HMEHOT
umMpoKoe pacnpocTpaHeHdHe. OHM BCTPEYalOTCA HEMpPEephIBHO OT HMXKHETO ce-
HOMaHa [I0 Cpe[Hero CeHOHAa M COCTOAT IN1aBHBIM 00pa3oMm u3 Tydobpexunii,
TydonecyaHUkoB, KBapunopdupossiXx MOKPOBOB, Meprelied, MpaMOPOBHIHBIX
H3BECTHAKOB H IMECYaHMCTBIX NOPOJ.

BrigBneHnbie B XpaMCKOM KpPHCTAJUTHYECKOM MAcCHBC BBIXOJbl TPAHMTOM/L-
Hpix HeomHtpyswi ILJI. Famkpenupmse [14] ycrmoBHO OTHOCHT K BepXHeMe-
JIOBOMY BYJIKaHWYecKoMy wmKiny. Kpome rpaHMTOMIHBIX HEOWHTPY3HH, GOMNb-
1I0e pacmpocTpaHeHHe K 1y 0T omuchiBaemMoro paitoHa (Yaxrax, bonmumcu
W [p.) NONydYalT MOIIHble JaiiKn KBapmmopdupos, ansbuTOohHPOB U OTHENL-
Hble LITOKOOOpa3Hble Tena JaUMTOBBIX HHTPY3HBOB, CEKYLMX BYJIKAaHOTEHHYH
TOJILLY MeéJa.

I'.C. Maonenupse [17] u I''M. 3apunse [20] cuuraior KBapunopgupossie u
anbbuTODHpPOBLIE JIaHKHM KOPHAMH M MOJABOMAAUMMM KaHAJlaMM BYJIKaHOTEH-
HOH TONIIM Mejia, T. &. OTHOCAT K ToH e 3ddysupnon dase, a I1.J1. amkpe-
migze [11] cBaA3bBaeT npophiBamLiMe TH [aHKH HHTPY3HH C JIapaMHHCKOM
OporeHHOH (a3oi M OTHOCHT HX K JAaTCKOMY fIpYCY M HHXKHEMy MaJjicOLeHy.
Opnaxo B.fl. Opwnanmunm, fonyckas Haauude B paioHe anbbutodupoB me-
JIOBOTO BO3pacTa, OONBUMHCTBO [aeK OTHOCHT K [epHBAaTaM IPaHMTOMIHBIX
HEOMHTPY3Hil TPETHYHOTO (ONHrOLEHOBOI0) BO3pacTa.

B cpennem solieHe, Kak W B BepXHeM mnajeoleHe, 3¢ ¢y3UBHBI BYJIKAHUIM
NPOABWICA JIMIIb B ICOCHHKIMHAaNM. BynkaHoreHHas Toniua cpefHero 30lLeHa
COIMACHO 3aJ1eraeT Ha HUHE30LEeHOBBIX (QUIMIIEBBIX OTJIOKEHHAX W HeCOr/IacHo
[epeK phIBaeTCA BePXHEI0LEHOBBIMU 00pa30BaHUAMH.

B ueTBepTMYHOM IepHOfe BhIJENAKTCA ABe (a3bl BYIKAHOTCHHOH [eATeNb-
HOCTH — [IPEBHCYETBEPTUYHAA H BepXHEYETBEPTHYHAA M MPEACTaBJIeHbl OHM I1O-
TOKaMH W NOKPOBAMH JI0NEPHTOB. [MaBHBIMU M3 HHX B HCCIEOBAHHOM panoHe
apnsoTcA: BapjeHckuii (IpeBHeveTBepTHuHBLH) M MainaBepckuil (BepXHeuet-
BEPTHYHBIH) .

KPATKASA XAPAKTEPUCTHKA TEOJOrHYECKOro CTPOEHHA
MECTOPOKIEHHHA TETPHLIKAPOHCKOI'O PYJHOIrO PAHOHA

Mecropoxnenne Camumuneao. PacnonoxeHo B 1 kM K BOCTOKY OT OfI-
HOMMEHHOTO CeJIeHWs, Ha NpaBoM cKJIOHe yuiesibsa peuxku Ilarapa-Tlaretu. Opy-
[eHeHHe MNpHypoueHo K TydoobnomMouyHpiM 06pa3oBaHWAM BEPXHEro Mena.
CxemaTHyecKuil pa3pe3 2TMX 00pa30BaHHil TpECTABIAETCA CIeyRIIMM (CHU-
3y BBEpX) :
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MotnocTs M

1 .Butpoxknactuyeckui Tyd; B OTHCHBHBIX Y4YacTKax HabmonanTCcs ToHuaiilMe
NPOCIOHKH, COCTOAILUME M3 TOHKOKPHCTAJLTHYECKONO H3BECTHAKA M Mepreis
mouHoersio oT 0,1 10 0,5 M; MOIUHOCTL MPOCIIOA BMTPOKIACTHUECKOTO Ty(a 10

2.Tydorennsle necuaHucrele cnabo opyneHelble HM3BeCTHSIKH, CPefld KOTOPBIX
HabmojalTca ToHYaitiMe Npocnoiky M JMH30BH/IHbIE 06ocobnerua mwoTHOIM;

HHOTJ1a MTOPHCTOH MapradHuesof pylbl, MHPOMIO3HTO-[1CHIOMEIAHOBOIO COCTaBa 10
3.TydonecyaHHki MenKo- M KPyNHO3¢pPHHCThIE, MepecianBalLecd ¢ Tydamu
H IUIOTHBIMU M3BECTKOBHCTHIMK MepresiiMy 6esloro uBeTa; B Mpefenax mMecro-

POXOCHHUS 3TH OTIIOKEHHA COCTABIIAIOT .+ . v v v o v v e e e e v e v e e e e e u s 4-14
4.QopamuHndepoBble KapGoOHATHBIE NOPOLI, B 3HAYMTEIBHON cTeneHy o0oralieH-

HbIe TTIHHUCTBIM BelleCTBOM FoNTy00BATO-3e/IEHOTO UBETA . . . . . . . . . . . . . 3=5
5.Tydel kBapueBoro NophHpa POIOBATOCEPOTO UBETA .+ . « « v ¢ v v v o v a v v s - 2-10

6.Tydonecyanuky ¢ npocnofiMi Ty(OB M H3BECTHAKOR; cpelM TydoBhIX 0bpa-
sopanuit HabmopawTtcs o6ocobneHHbIC TI'He3na W TPOXHIKM, COCTOALUHE H3
AENE30MAPTAHNEBOM PYIBL - & o o < @ % 5 % aioierao & o ot ol S 6 s 6 el lerimTatia3h s 5-20
7.Meprenb H3BeCTKOBBIH JIMTOK/IACTHYECKOIO THIA € PEAKHMH ToHYalilUUMK TTpo-
MWHMIIKAMH KalblMTa H KBAPLA; B CEBEPHOM YacTH YYdCTKa HepliKeo HabmonaoT-
cs MpocnoiKu Tyda, ¢ KOTOPLIMK CBA3aHO yforoe eieso-MaprasieBoe opye-

HEHRME 5 4 5 5 % %508 Saind Ve o & 5 5 5 4 i et 5 D % 6 8 90 e e e 10 - 30
8.IlopdupHTEl, OKpallieHHble B CBET/O-3¢/ieHbll LBET Pa3IMUHbIX TOHOB, HMEKOT
rpyBo3epHHCTOE CTPOESHHE , YAaCTHYHO NMUPHTHIHPOBAHHEIE . . . . . . . . . . .. .. 5-12
9.Mepre/ib U3BECTKOBHCTBIH . . . . . o v i v v v e e e e e e e e et e e e e e e S
10.MUKpOKOHITIOMEPAT, COCTOSMI H3 OKPYIIBIX 06NOMKOB NMOPHHPHTOB H 3e-
peH MIarMoKnasa, CUeMEHTHPOBAHHBIX BELHECTBOM . . . & v« v v v v v v v v v o s 10

Bce 31 oTnOXeHMA B mpejesiaX pyAHOrO YuyacTKa CMATHI B KPYIHble aHTHKIIH-
HAJIBHYI0 M CHMHKJIMHAJIBHYIO CKJIAJKH IIMPOTHOYO HPOCTUPAHUA U B 3HAUMTEIIb-
HOH CTemeHH HapylleHbl TMOMEepeyHbIMH pa3pbiBamMM ABYX cucreM. Cnenyer
OTMETHTh, YTO FAAPO CHHK/IMHAIBHOH CKJIAIKH CJIOXeHO Ty(pdHTaMH, H3BECTHHA-
KaMH M YacTHYHO MMKPOKOHIJIOMEepaTaMH, a B ALPEC aHTHKIIMHAJIbHOH cKnaj-
KM oBHaxatorcs opyraeHensle Tydbl M ansbutoBele Tyhobpexkunu (dur. 3).

Ha yuacTke yCTaHOBJIEHO ILECTb PYIHBIX TeJl, Ha KOHTAKTE C KOTOPbIMH BMe-
II0IHE MOPOfibl 3HAYMTENILHO M3MeHeHbl U cnabo opyaeHenbt. Omucans HanGo-
jlee KpylHble KaK MO pa3mMepam, TaK M M0 COHNEpXKaHWI0 PYIHOrO BELUECTBA
[1Ba Py[OHBIX Telld, KOTOPBIE IPUYPOUYCHB! K BUTPOKIIACTHIECKUM Ty haM.

Ilepoe pynHOe TeloO HAXOOMTCA B KOTO-BOCTOMHOM YacTH pa3sBelyeMoro
yuactka. OHO MMeeT HenmpaBHIBHYI0 MH3000pa3Hyw Gopmy; M Mo BO3AEHCT-
BHEM [OCTPYAHOH TEKTOHMKH pa3bMTo Ha Tpu Onoka (cm. cur. 3). O6masn
[UIMHA PYJHOTO Tena mno npoctupaduio 50 M, MOLHOCTE 3—5 M, OHO MPOCIEKH-
paerca Ha riybuny no 10 m. B nexauem Boky 3ajieraer araioMeparoBO-BHTpO-
KkiacTuueckuil anbbutodupossiii Tyd (Tydobpexuns), KOTOpBI y KOHTAKTA
C PYOHBIM TeJIOM He3HaUMTeNIbHO HW3MeHSAeTCH, MecTaMHu IpHobpeTas KpacHO-
BaTo-Oypyl WIM YepHYI OKpacKy, 0OycIOBIEHHYI0 CKOTUIEHHAMH HOBoOOpa-
30BAHHBIX MMHEpAIOB, COCTOAIUMX M3 THAPOOKHCIIOB >Kele3a M MapraHua.
B Bucavem BOKYy 3TOro pymHOTO Tesa 3a1eraiT TydoreHHble IMayKOHHTOBBIE
MecuaHWKH, KapOoHAaTHbIE [OPOMbI, UMEWILHE Yy KOHTAKTA C MapraHieBoH py-
Oo# kpacHoBato-Oypbiii  user. [naBHpIMM  pynooBpasylomuMiH  MUHEpaIaMH
3TOTO PYOHOTO Tejia ABNAITCA MUPOJI3UT, MAHTAHUT, KPUIITOMENAH, PAHCHENT,
reMatiT ¥ rugporetut. M3 Hepy/HBIX MHHEpajOB NPUCYTCTBYIOT KBaply, Olal,
xayiueiod W kanbuut. CpejiHee copepikaHue MapraHua woiebierca or 6,75 no
18,7%, a xene3a — ot 8,22 no 17,93%.

Bropoe pyaHoe Telo NpUypOYEHO K CEBEPO-BOCTOWHO YAaCTH Pa3BelyemMoro
yuactka. Kak u mepBoe pyaHoe Teno, OHO 3ajieraer B aHAJIOTHUHbBIX YCIIOBMAX
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@ur. 3. Cxemaruyeckas reonoruyeckas kapra mecropoxiaenus Cymusuneao (mo I.H. Ta-
ean3e ¥ O.T. bapay)

!l — aneBuroduposas Ty pobpexunn; 2 — Burpoxnac‘i‘uqecxuﬁ Tyd; 3 -— MecYaHMCTHIH
H3BECTHAK, cnabo opyaeHenstit; 4 — Ty@bl KBapueBsiX NOPPHUPOB, UIMEHEHHBIE H  €1aB0
opyaeHenbie; 5 — TYQONECHAHHKN; WIBECTHAKH; 6 — MIBECTHAKK; 7 — TYhduT; & — MUK-

POKOHIIOMeEpaT; 9 — mapraduesas pynaa; /0 — TeKToHudYecKHe Hapywenusa; /] — npepno-
JIArdeMbie TEKTOHUYECKHE HapylIeHuA; I2 — yameHennble cnabo opyOeHenble Nopoibl



B sgpe HeBOIBLION AHTHKIMHANBHON CKIIA/IKH, [IPOCTHPAETCA C CCBEPO-BOCTO-
Ka Ha 10r0-3anajl ¥ MpocekKUBACTCA MO NPOCTHPAHKUIO HA PACCTOAHME 65 M NpH
MOIUHOCTH 5 M. B nexavem BOKy 3a71€rator BUTPOKJIACTHYECKHE M3MEHEHHbIE
cmabo opyfeHenbie Tydbl, Yy KOHTAKTa ¢ pY/IOH B 3HAYUTE/ILHOH CTEMEHH NMUPH-
TH3WpOBaHHble. B BucAYeM BOKY pPy/IHOTO Te/la 3aJIeTaloT MUIOTHBIC [OYTH HEeu3-
MeHeHHble Tydonecuannku. PynHoe teno coctoMT M3 rpy6osepHucTbix Tydos
M MEpec/aMBalLLIMXCA ¢ HUMH OpYyIeHe/lblX NecyaHHcThiX M3BecTHAKOB. Conep-
JKaHME MapraHua B 3THX pynax KonebsiercA B wMpokux npepenax ot 0,7 no
37%, a cogepxaHue *ene3a — o1 2.9 g0 15,25%. I'nasHbIMH py1000pa3yomuMu
MHMHEPAIdAMH BTOPOrO PYAHOIO Tella ABJAKTCA: MAHTaHMT, MMPOIIO3HT, KPHII-
toMenaH. TOIOPOKHT NpHMCYTCTBYET WHOTZA B BWJE eIMHWYHBIX 3€PEH MIO/Ib-
yatoi opmel. Ha koHTakTe opyndeHenbix Ty(oOB ¢ BMELUAIOIIMMH MOPOLaMH
Gb11 OBHapyKeH alabaHIWH B BMJE MesbuaillUMX BKPparuieHHbIX 3epeH. M3 mu-
HEPAIOB KeJle3a NMPHCYTCTBYIOT IeMATUT M rumporemartut. Hepy/iHbie MuHepajibl
MpefICTaBIIeHbl KBAPIEM, XATIEI0HOM, ONAJIOM, KATBLMTOM H XJIOPHTOM.

Mecropoxnenwe Anretd. PacmosioxkeHo B yuiense p. Anretd mo ee npa-
BOMY W neBoMy Oepery, y MOOHOXbA OJJHOTO M3 CEBEPO-BOCTOUHBIX OTPOTOB
benerckoro xpebra, mexny ceneHuamu Mansie ToHetn w Bake, B 1pex ku-
JoMeTpax K ceBepy OT MOCIe[Hero cenexus. Py/Has 3anexs NpuypoyeHa K Ty-
donecyaHHKaM H Ty(OKOHITIOMEpaTaM BepXHeill KapDOHAaTHOH TOJIM BepXHe-
ro mena. PyjiHoe Tesio 3aleraer COrNacHO ¢ BMEIAIMMH TIOPOJAMH M Tpejl-
crapnfetr cobo KpeMHMCTYyjo, AUIMOBHAHYI cinabo oOpyaeHenyio nopoay.
Moumocts pynHoro tena konebnerca ot 0,5 no 2 m. CpasHurensHo bonee
Oorarble pyAbl HabIOJATCA CPedH MHUKpOKOHrIoMepatoB. OpyneHeHue MpH-
YyPOUEHO K.ceBepHOMy Kpbiny Tenercikoi aHTHKIIMH&IM, HA KOTOPOM TOPObI
BEpPXHEr0 Meja M MaJjeoleHa HMMEKT KpyToe, MEeCTaMM MOYTH BepTHKAIbHOE
naneuue. [lpocrupanue nopon cesepo-BoctouHoe noi yriom 60—70° , manenue
CeBepo-3amajiHoe WM Ir0-BOCTOUHOE o1 yriom 60—90° .

Ha mecrtopox/ieHHH BocXonsfumii paspe3, no nauHeiM AJl. Kanawanse u
I'.A. Umeoupaase, iMeeT clelywoiHii Bu/, (CHH3Y, BBepX) :

MowHocTs, M

1.Tydonecyannky cpasHHTensHo cnabo xapGoHaTH3MpoBaHHble. MHOrma cpejm
3THX TydolnecyaHHKoB HabImoNATCA TOHKHE MPOCIOM, COCTOSALIME H3 KOHTIIIO-
RCPATOR 0 s i e itk o)) o1 = a aird) e o) s feie\ e et e e el mo e E) e 4t (o b e 0,5-2,0
2.M3BecTHAKY, HIBECTHAKH-DAKYIICYHHKY 1 Ty(OoreHHble MecYaHUuKH U U3BeCTHA-
KH; HM3BECTHAKH COCTOAT M3 KPHNTOKPHCTAJUTHYECKOTO KalbUMTA C NPHMECHO
IIMHUCTOTO BellecTBa ¥ B 3HAUYMTesIbHOM creneHH oGorallieHbl pelIMKTaMM pa-
KoBHHBI hopamenudep; dopameHHdepbl HepeaKO MOYTH MOIHOCTHIO 3amellie-
HBl KPHIITOMENAaHOM, a LeHTPanbHafd 4acTh OJHOKAMepHBIX pakylleKk dopame-
HH(pEp MHOINA CJIOXEeHa TOHKOKPHCTAUIHYECKHM MAaHTaHHTOM; H3BeCTHAK-
PaKyIIeYHHK COCTOMT M3 MeJbuaflliMX pakyllleK, CUeMeHTHPOBaHHBIX TOHKO-
KPHCTAJUTHYECKMM KABIMTOM HIH  IMIMHHCTO#H3BECTKOBEIM BelIeCTBOM C
MPHMECHI0 MeNbuadilMX 3epeH IUIaTHOKIIa3a, YelllyeK XJIOPHTa H 0610MKOB aH-
[e3uTa, COCTOAIMX M3 CTeKJIoBaTolo (asuca ¥ MHMKDOJMTOB IUlarMoknasa 2-50
3.Tlopduput oGHaxaeTcs B 10ro-3anmajHoi 4acTH MeCTOPOXIeHHA B BUAe HeGomnk-
ol wiacToBo# MaliKkH; copepaHuMe mapraHua B Hem cocrtasnset 1,13%, a xe-

ok P A S S S e S S P e S e e e B e e 0,5-10
4. MMK pOKOHITIOMEpPAThLl, YepeAyloumecd ¢ MNpPocioiMH TYQPHUTOB H MHKpPO-
Gpexmait ....... S 3 e ) o O I T B 8 AL £ 5 e e e 1-2

5.W3BecTHAKM, YepeayoLIMecd € MallOMOIUHLIMH MAa4YKaMM Mepreneif, KOHITIO-
MepaToB, MHKPOKOHITIOMepaToB, MHKpoOpexkuMit M OpexkueeBHIHLIX H3BecT-
HERDB 21 e e b sileiola s tolalial sl vio e iior et ool sl e le e ol e siLayiayivire 2,0-45
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Ha yuactke BhIABJIEHBI [1Ba PY/IHBIX Telld, IPUYPOUCHHBIX K TY(HOTeHHBIM 06-
pa30BaHHAM H PACHOJIOMKEHHBIX HAa KOHTAKTE C KﬂpﬁOHaTthMH NOPOJaMH.
Py/iHbIe Tena 3a5ieraloT COrMacHo ¢ BMEIIAnIMMK MOPOIaMH .

[leppoe pymHOe Tello MPOCNEKWBAETCA HA NPaBOM H JeBOM Deperax p. As-
reti Ha nporsmxeHde 280 m. [Touru Ha BceM [POTSKEHMH PYIHOTO Tena BMe-
akole Nopoas! mpeacTaBieHbl uaBectHAkamu. Ha nmpasom Gepery p. Anretn
najeHye pPyJHOTO Teja Iro-BOCTOYHOE 50—60°, ua nesoMm Gepery — cesepo-
3anagHoe. HauBonee Goratoii pyno# ABnfeTcA 3anmexb Ha npasom Gepery p. An-
TeTH, Iie pyJAHOEe TeJI0 COCTOHT M3 JIBYX MPOCIIOEB, IPHYEM OJIMH TMPOCIIOH npej:
CTABNICH B DaBHOH CTENeHH OPY/IEHEeNbIMH MHKPOKOHIJIOMepaTaMH, OYTH MoJi-
HOCTBIO 3aMellleHHbIMH CIUIOUIHOH MapraHueBol pyno#. MommocTs 3T0r0 npo-
cios konebnerca or 0,5 mo 1,5 m. Bropoit npocioii nipefcraBieH oueHs cnabo
opydeHelbiMU poroBHKamu. Moumocts ero 0,5—2,5 M. CyMmapHasi MOLLHOCTS
pyaHoro tena xoneGierca ot 1 no 4 M. Ha npaBom Gepery p. Ajiiretd no npocru-
PaHHI0 POTOBHKH CMEHAITCA [OBOJIBHO IVIOTHBIMH OPOTOBHKOBAHHBIMH, clabo
OpyAeHeNbIMA HM3BeCTHAKAMH KpAaCHOBAaTOro 1Bera. Ilo Bceit BepoOATHOCTH,
poroBuKM oOpa3zoBayMch B pe3ybTaTe METACOMATHYECKOTO 3aMelleHHs W3-
pectHAKOB. CopmepXaHue MapraHia B OpPYHEHENBIX MHKPOKOHITIOMEpaTax
Konebnerca B npepenax ot 2,32 po 21,4%, a sxene3a — ot 1,96 mo 10,83%. B po-
TOBHKAX cofiepKaHHe MapraHua B cpefgHeM coctaBnsfet 4,18, a xenesa — 8,86%.

Bropoe pynHoe Teno HaXOOMTCA TakKe Ha mpaBoM Gepery p. Anretd, B 100 M
HH)Ke TI0 TeYeHHI0O OT BBIXOJA MEPBOTO PYAHOro Tena. 3T0 pydHOe Teno 3aie-
raeT COMIACHO ¢ BMEIAMMMMHA MOPONAMH H NajaeT Ha cepepo-3aman 330° mon
yrnom 80°. K wmoro-3anaiy pymHOe Teno BBIKIHHMBAETCSH, 3 K CEBEPO-BOCTOKY,
Ha jieBoM Bepery p. AnreTd, Ha MPOMIOJKEHHH PY/IHOTO Tella H BMEIawIlHMX ero
TydoreHHsIx nopon obHaxawTcA kKapOoHaTHbie mnopoasl Ge3 cnenos opyne-
Henus. [lo-BHmMoMy, pynHoe Teno 3jech OOpBIBAETCH TEKTOHHYECKHM Hapy-
wieHnem [21].

I'napubiMH pynooOpas’yoMMH MHMHEpaTaMH MapraHiieBbIX Py MecTOpOX-
neHua Anretd, Kak M pyn CamiuBwibao, ABNAITCA: MHPOII3XT, KPUITOME-
NaH, MaHTaHWT, TOMOPOKHMT, BEPHA[MT, FEMAaTHT, THAPOOKHMCIIKI Kene3da. Hepyn-
Hbleé MMHEpDabl MpPE/ICTABJIEHbl KAJbUMTOM, KBAPLEM, ONAIOM, XalleIoHOM,
B MEHBILMX KONMMUECTBAX MPHCYTCTBYIT XJIIOPUT U Bapur.

Mecropoxnenne Terpu-Lixkapo. PacrionoxesHo B | kKM K ceBepo-BOCTOKY OT
OJHOMMEHHOIO PAaHOHHOTO NEHTPa, Ha 3amajgHoM ckioHe ropel Kacarka. Pyn-
HaA 3a/1eKb NPHYpOoYEHa K BepXHeMy rOpH30HTY TydomnecyaHnKoB KapBoHaTHON
CBHMTbI BEPXHEro Mena u MpOCIe)HBAeTCA Ha NpoTskeHuH 70 M, BHIKJIIMHUBAACH
B 06e ctopoHsl. PynHas 30Ha npefcraBineHa Ty(dobpeKuHAMH H Ty(QOKOHITIOMe-
paTamH, BKJIIOYAOLKMMH HeOonbllMe JIMH3OBHIOHBIE M SKI000pa3Hble pyIHBIE
TeJa.

Ilo pmauneim J M. TaBapze u O.I'. bapau, Bocxopsumii pa3pes 3tux obpa-
30BaHMIi MpefiCTaB/ieH (CHU3Y BBEpPX) :

MownocTs, M
1.TonkocnorcTsie, cnabo MeprenHcrble HIBeCTHAKH Gesloro uBeTa, BCKPBITH B

pycne p. KacaTky HUXe PYJHOM 3ATIEMH . . .« o v o v v v v v o m s s v n v onns 0,1-0,5
2. ToHkoOCNOMCTBIE MEPreny 3e/icHOBATOIO LBeTa H MepPre/THCThble TJHHBI ¢ TOHKH-
MH NPOCTOAMHN TYDOTECHAHHKOB .+ & . o v 2 ¢ v oo e o v v o e e e w e m e e s ena 15-20

3.Tydpobpexwn, ux Tydbl ¥ MHKPOKOHITIOMEPATHI, TIEPECTANBAIOLIMECH MEXIY
coboff; MOIIHOCTE OTHENbHBIX crnoeB 1—1,5 M. B 10)KHOM HampaB/IeHHH nayka
BBIK/IMHMBAETCS, 2 B CeBePHOM — CKphIBaeTCHA MOJ HAHOCAMH; LUEMEHTHPYIO-
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MolIHOCTL, M

UMM BellecTBOM MHMKpPOKOHTTIOMEPATOR U MHKPOOGpPeKUMit BNAETCH B OCHOB-
HOM KapOOHAT; TMOpPOIBI BEPXHEro cyiof 3To# TydoreHHOH MaYyKH y KOHTAKTA
C PYOHBIM TeNOM MO[BEPIIHMCh HIMEHEHHIO, B 3HAUHTENILHON CTEeNeHH CMATLI
H OTYaCTH NpEBpallieHbl B [JMHY CBET/O-3eNIEHOr0 M KpPacHOBATOIO LBETA.

BCX RAUKA COCTARIMBT .\ & o« = i i)t Jeaielan oo ol 1) 50 55 o1 06 05 (6 ) B et gPana b of 26 4l o B ol o) ie 15
4 .Mapradiiesas pyna; Mo TNPOCTUPAHMIO Tpocnexkusaercs Ha 70—75 M U BBIKIIM-
HHBAETCH H K CEBEDY, M DL <« s 4« v siolwi sl & & 616 & o o fo s & o eisla s m o & o orl,2
no 2,4
5.MenKo3epHHCTEIE INIOTHEIC TOHKOCNIOMCTBIE H3BECTHAKH, B OTAENBHBIX YUYacT-
KaxX Ca00 MEPTEIIHCTBIE . .« 4 & v v v v e m e e et e e e e e et et e e e 1-2
6.AH/e3uTOBBIe OpeKYMH — MeNKOo- M KPYMHOOOIOMOYHAS TOpPOHA [OBONEHO .
IUIOTHAS, OKPAIIEHHAS B CBETTIOKENTBIM LBET . . o« v v v v v v v s v s 0o 0 a0 v as 1,2-24

Bech Komruiekc uMeeT ceBepo-BocTouHoe mazenme (60-90°) mom yriom
25-40°.

[napHbiMH  pynooOpasyiomuMH MWHEpalaMd MapraHieBbIX Pyl MecTto-
poxnaenus Terpu-llkapo ABNAKNICA: NUPONIO3UT, MAaHTAHWT, KPUNTOMeNaH,
HECKOJIBKO B MEHBIIMX KOJIHYECTBAX MMPUCYTCTBYIOT: TO,’IOPOKHT, PaHCBEHT,
M BepHauT. enmeaucrhle MHMHepasibl TPENCTABJICHbI TNIaBHhIM 00pa3oM ruj-
POOKMCIIAMH Kefle3a M reMatiToM. M3 HepynHBIX MMHEPAnoB [AOMHHMPYIOT
KBapll, Xalle[oH, onal W KameiuT. CpedHee colep)aHWe MapraHua B pyaax
ITOTO0 MECTOpOXJIeHHA cocTaBnseTr He OGonee 16%, a comepikaHue kene3a —
4%.

CnexTpaibHBIM aHAIH30M KPOME JKelle3a H MapraHua B py/1ax yCTaHOBJIEHbI:
KpeMHe3eM, MarHuil, Kansimi, 6apuit, xpom (0,n%); MbllbAK, CBHHEL, MO-
mubpeH, Medp, TMTaH, KODanbT, HUKeJNb, CTPOHUMH, LMHK, BaHamuii (0,0n%).

Mecropospenne CameGa. PacrionokeHo OHO K CeBEPO-BOCTOKY OT MecCTo-
poxaenna Terpudlkapo, Ha roro-3anagHoM cknone ropei Cameba. B crpykTtyp-
HOM OTHOIIEHMH MECTOPOXKJIeHHe HAXOMMTCA Ha ceBepHOM Kpbute bagen-frmyx-
CKOH CHHKIIMHATH, CNIOXKEHHOH HWHTEHCHBHO [OPOOJEHHBIMH M CMATBIMM [OPO-
[JaMH, OTHOCAIIMMHCA K BepXHeil YacTH HHXHHMX (PNIMIIEBBIX OT/IONEHUH NaJeo-
L€Ha, COCTOSIIMX M3 TOHKOCIOMCTBIX KapOOHATHBIX TJIMH, NMeCYaHUuKoB, Tydo-
NECYaHHKOB C JIMH3aMH H3BECTHAKOB, HepelKo GpexdyHeBHOHbIX. DIHILEBbIC
OTIIOXKEHHA TEPEKPHIBATCA BYIKAHMTAMH [alMTOBOTO COCTAaBA C JIMH3AMM H
MPOCIOAMM MECYAHHKOB.

Ilo cBoeii HMTONOIMYECKOH MpHpPOAe pYIHBbIE OTIOXKEHHA NpPeACTaBAIT
coboii muacroobpasHyw 3anexs, COCTOAYH W3 OJHOTO, [ABYX WM HeCKOIb-
KHX CJIOEB OpYZIeHe/NbIX. TY(OreHHbIX NOpO/, MpPe[cTaB/IeHHLIX, B OCHOBHOM,
tydamu, Tydobpexunamu 1 TydonecyaHHKaMH aHAe3MTOBOro cocrasa. Mckimo-
YeHHME COCTABJIAKOT BEPXHHE CIIOM PY[HOH MaykKH, KOTOPhIE COCTOAT M3 Opyle-
HEMbIX Ty(OTeHHBIX INECYaHUCTBIX H3BecTHAKOB. PyaHoe Teno 3aneraet cornac-
HO C BMEIAKIIMMH NOPOJAMH; NpPOCTHPaHHE ero — ceBepo-BocTouHoe 60—40°,
a MajicHdie — KTro-BOCTOYHOE MOofd YIIIOM 15—60°; B HOKHOM KOHLE pyIHOTO
yyYacTKa MajieHHe CeBepo-3amajHoe IOoJ yrioM 5°. PynHoe Teno BMecTe ¢ BMe-
IIAILMMH TIOPOaMH coGpaHo B MeJikHMe CKNamkH. MMeer MecTo 3HaunTeNbHOE
KOJIMYECTBO MOTEPeYHbIX M NPOJOJIbHBIX Pa3spblBOB CO CPaBHUTENBHO HeGOIb-
UMMM aMIUIMTyJaMH nNepeMeiieHdid. PyaHoe Teno NpefcTaBnser cOTNACHYH
macToobpasHyio 3ajieXb H MPOCTIekEHO MO NpOCcTHpaHHi Ha 140 M mpw cpen-
Heit MowHocTH 4,2 M. OpyneHenne HepaBHOMepHoe, B 0biiem yGoroe, HO Haps-
Ly C 3THMH PY[aMH, ABJIAKIIMMUCA B OCHOBHOM OpYIEHENbIMH Tydamu U Ty-
dobpexuHAMH, NPHCYTCTBYIOT ¥ GoraTble OKHCHbIE Py/bl, KOTOpPbIe BCTPEYarT-
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@ur. 4. CxemMaTHYeCKast reoJIOTHYECKas KapTa MecTopoxnenus Uxuksta (no ILW. Tasanse
u O.I'. bapau)

I — HaHoOChI; 2 — Mepresib ¢ NPOCAOHKAMHM MeCYaHHKAE, IIMHBI C PeOKHMH 00/10MKaMK
M3BCCTHAKA, JAUNTA ¥ aHOEe3UTa; 3 — NeCYaHHKH C NPOCIOHKAMH Meprena; 4 — Gpexuus
€ MeCYaHO-MEPreIMCThIM UeMeHTOM; 5 — Gpekuns ¢ 06GNOMKAMH U T/1bIGAMH HIBECTHAKA,
OAUMTA, aHZe3uTa, NophupUTa U APYTHX MOPOJ; 6 — W3BECTHAK; 7 — MApraHUeBas pyaa;
8 — GpexKuMeBHIHbIE HIBECTHAKHM

ca B Buae Hebonbumx 0GocobieHHBIX IMH30BUIHBIX Tell, IOYTH MOHOMHHE paJib-
HBIX, COCTOALIMX TIJIABHBIM 06pa3oM M3 MMPOJIIO3UTA C PEIWKTAMM OTHEINb-
HBIX 3€peH WM MeJKMX arperaTtoB MaHraHuta. B pyne Hepeoko BCTpevawTcA
JIHH3bl OPY/[EHeNbIX POrOBHKOB, COCTOALIMX M3 KBapua, Onaja M XajaueaoHa ¢
6CD,HMM OpYyIEHEHHEM IKejle3a H Mapranua.

Maprasenr B py[ax COCTaBJfieT OT JoJyied npoueHta 10 36,4% (B cpemHem
15,66%), a xene3o ot 3,82 mo 43,84% (B cpegnem 12,6%) . Kpome Tor0, B pY-
[IaX COAEPXKHMTICH OKHCIIOB Clefyloumx anemeHToB (B %): Si0, — 46,8-494;
Al, 03 — 149-20,38; CaO — 7,73-26,35, MgO — 2,24, P,05; — 0,05-0,11.
CriekTpasibHbIM aHATH30M YCTaHOBJIeHbI crielytoume anementsl: Ti, Sr, Ba(0,n%);
As, Zn, (0,0n%); Pb, V, Ni, Cr (0,00n%).

[1aBHBIMM MAapraHUEBBIMH MHHEPAIaMM PYIHOH TOJNIUM ABJAIOTCA: MHPO-
JII03UT, MAHTaHWT, KPHITOMEIAH; B He3HAuMTeSIbHBIX KOJIMYECTBAX MpPHCYTCT-
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BYIOT TOJJOPOKHT M BepHamuT. M3 kapboHaTOB MapraHua ciefyer ynoMsaHYTb
MaHTaHOKATBIUUT U POJIOXPO3UT. M3 OKHCIOB »Kele3a B 3HAUMTENBHBIX KOJIH-
YecTBaxX MPUCYTCTBYIOT IMPOreTHT M rematut. HepynaHele MuHepanbl B OCHOB-
HOM IpeJICTABJIEHBI KBApLEM, OIIAJTIOM, XAIIENOHOM H KaJIBIIATOM.

Mectopoxnenne Yxukpra. Haxomurea Ha ceBepHoM ckiioHe ropsl Came6a,
B 1,5 kM K ceBepo-3amajly 0T OJHOMMEHHOTO cenelua i B 10 KM K ceBepo-BoC-
TOKY oT paionHoro uentpa Terpu-llkapo. Pafion MecToposkieHus nprypoyeH
K HIKHeMy ¢nuiueBoMy TOpPH3OHTY MajeoueHa, TpeCTaBIIEHHOrO Yepeayio-
LWMMHCA TauyKaMH Meprened, KapOOHaTH3HPOBAHHBIX [TIMH M MECYaHUKOB, CO-
[EpXKaluMX pe/ikue MPOIONKH TyhoB, TydhoOpeKuHii ¥ JHMH3bI HIBECTHAKOB.
ITo ceBepromy ckmoHy ropel Came6a 3TH OTIIOKEHUA NMePeKpPhIThI aHOE3HTaMH
W aHAE3HTOBBIMH OpexuamH. K 3THM KoMIUIEKcaM NMOPO, IPHY POYEHa JOBOIIb-
HO MOWHAA MauKa M3BECTHAKOB, ¢ KOTOPHIMH CBSI3BIBAETCA MapraHueBoe
opyneHeHue (¢ur. 4).

ITo .M. Tapanze u O.I'. bapau, cocraBiieHHbIi HMH [0 Pa3BEJOYHBIM BhIpa-
BoTKaM, CKBaXHMHAM M OOHaXEHMAM pa3pe3 HMeeT CIeAYILMA BHI (CHM3Y
BBEpX)

. MowmHocTs, M
1. Mepresnb IIHHKACTBINH CEPOro LBeTa ¢ MaTOMOIIHBIMH MPOCTORKAMH NeCYaHHKa;
MEeCYaHMK HePEKO COMEPIKUT rajlbKy H3BECTHAKOB M JOJIOMHTOB YITIOBATOH HIH
B 3HAaYMTCIIBHOH CTeNeHH oKaTaHHOH ¢opmel; obllee NMajgeHHe CNoOeB Ha 1Oro-
a0 2107 MO YTTOM 507 .. o 3. e v o e e e e e e e e e e e »—10
2.T'py6o3epHHCTBIN MecYaHWK, B OCHOBAHHH KOTOpOTro HabniofaloTcs CKOIJIeHHA
pasHooOpa3Ho#t TranbKH, cocTosiueH InaBHeIM 06pa3oM M3 H3BeCTHAKOB, B
MeHBILIEeM KOJIHYeCTBEe MPHCYTCTBYET rajbka mepresie#t u pauuros, [layka coc-
5 1) (e A e S L O A P e P e R L 10
3.Meprens ¢ npocnofKamu NecYaHHKda W MEprefIHCTON TJIMHEL, CpeldH KOTOPBIX
BCTPEYaTCA MHOXECTBO 0GOMKOB H3BECTHAKOB, MOp(HUpPHTOB, TydoB, Hauu-
TOB pa3zHooGpa3HbIX Kak no ¢opMe, Tak H [0 pa3MepaM; MaukKa . . . . . . .. .. 50
4 Meprenk QOBOJBHO IUIOTHBIH, HMeeT CepOBATBIR LBET, Pe/IKME MAaJIOMOLIHLIE
MpoCnofKH W JMH30BH[HBIC CKOIUIEHHA KPYTHO3EPHHCTOrO IeCYaHMKa; Mayka

b T v 1 e T Ch T ] DL o ) T Lt 5 A T 10
5.[lecyannk MeNKO3epHHCTHIH IUTOTHEIA, B BepXHEH YacTH CpeHe3epHHCTHIA,
5 EE1E T Bl o G e 5 B ) RN O D DAt i 1 O O O LS 5

6.Meprens ¢ IpOCIOAMH MECYAHHCTOTO MeEpresis  KBApLEBOT'O MEcYaHMKa; MpH-
CYTCTBYIOT TaKXe MNPOCIOH, COCTOALUME M3 MEepPTelMCThIX IVIHH, COAepXKALMX
oKaTaHHble 0G/IOMKH M3BECTHAKOB M [alUMTOB; B 3To#t mauke nopon ofHapy-
WeHa mMHKpodayHa TmoGHrepHH, OTHOCAIIAACA K MAJCOLEHOBOMY BO3pacTy;
TENTKR COCTARITHET DIOITO, 4 i Haifatairey Sl l 51 5% o) ) s o a1 Gy 14 o Zariiabrectasl LAY o o)t w0 31
7. Bpexulis cOCTONT U3 06IOMKOB MOPMHUPHTOB, HIBECTHAKOB M [JAUHTOB Pasjidy-
HOM KpYINHOCTH, CUEMEHTHPOBAHHBIX [ECYAHO-MCPIC/IMCTRIM MATEpPHATIOM;
L7 W e ) e O RONE D O et B D) s e o e s ) o) 7-11
8.Meprenb MeCYaHUCTHIN, MIOTHBIA TEMHO-CEporo UBeTa ¢ MPOCIOAMH  Mepre-
JIMCTOM M NECYaHUCTON TIIMHBEI; Cpeld NMopoj HabnoaalTcs MpoCiod HIBECTHH-
KOB, OTHOCALIMXCH K CEHOHCKOMY APYCY, COOep’KalMX Mpoc/iod MapraHuesof

PVIIEI; TATKACOCTARIIMET « o o o v.isiei o o o 0 v 5 o s 5 2 8 s 8 ipomiis Shmre, w o 7-10
9. Meprenb necyaHHCThIA, MENKO3EPHHCTHIA, COAEPXKHT MPOCIOHKH necuumrcmn

TJIMHBI M pefikne MelkHe 0610MKH H3BeCTHAKOB yrnoaamﬁ GOpPMEL . . . .. .. 7.5-15
10.TymHa Meprenuctas, cnao necuanucras; nagenue 175° monm yrmom 45°; mouw-

BOCTE BHOR I s 1 o oo on s e s e fa e s el s el Al sl el s et im i tori rerm et ot e e 5

11.Bpexunsi coCTOMT M3 OGIOMKOB, MpE/ACTABJICHHBIX IIaBHBIM oOpasoM paum-
TaMH W MOpQHUPHTAMHM; LCMCHTHPYIOIICH Maccoft ABNAETCA HIBECTKOBO-MeEC-
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To pamneim J.W. Tasapze u O.I'. Bapau, pyaHas 3anexs IPOCIEKHBACTCH
no npocTiparuio Ha 60 ¥ mo majenuio Ha 40 M npy MolHOCTH 15 M.

H.A. Kangenaku, a taxke J.W. Tasagze u O.I'. bapau mapraHueBsie pynbl
H BMEIAKIIMe WX H3BECTHAKH CYMTAT KPYNHOH ITIbIGOH BepXHEMEJIOBBIX OT-
JIOXEHHWH, NepeMeIeHHOH B MpHOpeXHY0 30HY NaleoleHOBOrO MOpPSA B pe3yilb-
Tare [IpeBHHX OIMNOJNI3HEBBIX MABJIEHWH. ITHM OHM OOBACHAKNT OrpaHMYEHHBIE
Pa3Mephl M PE3KOe MPEPHIBAHHE PY/HOTO Te/a KaK IO MAeHHIo, TaK K N0 mpoc-
THPaHHIO. TMapenue nopon ¥ pyaHOTO Tena Ha foro-Boctok 140—180° mop yriom
35—45°. .

PynHoe Teno COCTOMT W3 HECKOJIBKHX CJIOEB, PAlIMYAIOIMXCA TI0 CTENeHH
M XapakTepy opyneHeHus. B Hem Hepenko HaGmiopmaiworcs HebONbBLME ITHH3BI,
COCTOAIME M3 OPOTOBHKOBAHHOH MNOPOMbI, INpPefCTABIEHHOH XalleIoHOM,
OTIAIOM, KBaplieM, HEOTOKHTOM H [MCIEepPCHEIM OpayHHTOM, MHHEpalbl MapraH-
12 HMEHT METAKO/UIOHIHYI0 CTPYKTYPY M COAEPXKAaT BIJIOYEHWS MbUIEBHIHBIX
3epeH MaHraHurta. [lo MHHepabHOMY COCTaBY PYMbl MECTOPOXIeHMA UXuKBTA
JIOBOJIBHO pa3HoOOpa3nel. BUX cOCTaB BXOJAT: MaHTaHUT, MHMPOJIK3NT, TOAOPO-
KHT, BepHaguT, OpayHuT, raycmamut. KapOoHaTel mapraHua mpecTaBJIeHbl
POIOXPO3MTOM, MAaHraHOKATHIMTOM. M3 CHIHMKAaTOB MapraHua NpHCYTCTBYIOT
PONOHHT U (ppPUIIETHT.

Copepxanne MapraHua B py[e, NMpH TOYTH TOJIHOM OTCYTCTBHM dKejlesa,
xoneGnercs ot 16,92 mo 35,82% (B cpemuem 21,34%); conep:kaHHe OKHCIIOB
cocraBnser (B%) Si0, — 18,90-34,60, Al,0; —4,66-9,96, CaO —3,11-3 41,
P,0s — 0,03-0,04, MgO — 1,0-1,31. Ilo maHHBIM IIOJIYKOJHYECTBEHHOIO
CNEKTPATBHOTO aHAIM3a B 3THX pydax, KpoMe MEepeuHCIIeHHBIX OKHCIIOB, YCTa-
HABIIMBAKTCA Clemyroume memeHrtsl: Zn, Ti, Sr, Ba, V(0,0n%), Mo, Cr, Cu,
Fe, Pb, Ga (0,00n%) .

Mecropoxnesne boren Haxomarca B 5—7 KM K CEBEpO-BOCTOKY OT
cen. JDxopmiuanBuiH, Ha npaBoM Gepery oBpara [[uBapennich-XeBH, Ha KOHY-
coobpasroii rope Magrmc-Cepn, Ha BbicoTe 900—1600 M.

B reonoruuecKoM CTpPOSHHH PYAHOTO yYacTKa MPUHHMAIT YYacTHE BYJIKaHO-
TeHHO-OCafioYHbIE OTIOXEHHA BepXHe(IMILEBOr0 TOPH30HTA NaNeOUEHOBOTO
M HH)KHEIONEHOBOTO Bo3pacTa. OTI0XKeHHA NPeCcTaBeHbl TyhaMu, MepreiaamMu,
TNeCYaHHKaMHM, TTTHHHCTO-MEPTeTHCThIMH M3BECTHAKAMH, MHKPOKOHIJIOMEpaTa-
MH, M3BECTHAKAMH M NEPEeKpPhIBAILMMH HX AHIE3HTOBBIMH Ty(oOpeKumuamMH.
Bce 3tH omioxeHus cobGpaHbl B aCHMMETPHYHYI0 CHHKJIMHHATBHYI0 CKIIAfIKYy,
B Alpe KOTOpOH 0OOHAXAaKTCA MACCHBHBIE H3BECTHAKH, C/IATAIOIME BepPLUHHY
ropst Mapauc-Cepr. Cxiragku HMeI0T MOYTH LM POTHOE MPOCTHPAHKE.

Jene3o-mapraHueBas pyfa COCTOMT B OCHOBHOM M3 B 3HAYHTEIIBHOM CTEMEHH
OpPYHEHENBIX MHKPOKOHITIOMEPATOB MM MHMKpoGpexuuit, win tyda. Kak u Ha
mecTopoxaenuax Cameba n UXuKBTa, YCTAHOBIIEHO HAIIMYME OTHENBHBIX IIIBIG
PYAOBMEIIAKIMX MOPOJ MeJa, 3aKJII0YEHHBIX CPefH OTIOXEHHH MNaleoleHa.
IpencraBiieHbl OHM TOJCTOC/IOMCTBIMH MACCHBHBIMM H3BECTHAKAMH-PAKYLLIEY-
HUKAMH, OPYJEHENBIMH MHKPOKOHIJIOMEPAaTaMH, POTOBHKAMHM H IUIOTHBIMH
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n3pecTKoBbiMM Meprenamu. K mum H.A. Kanpnenaku takyke OTHOCHT M OT/E/b-
Hbl€ BBIXO[bI AHME3UTOB M aHJE3UTOBBIX OpeKuMil, pasBUTHIX HA BOCTOYHOM
cknoHe ropsl Maguuc-Cepu.

Pynonposaenenne paspenserca Ha Tpd oBocobneHHbIX yyacTKa — 3amajiHbiii,
Hentpanbheiit ¥ BoCTOUHBIH, NpefCTABIAIOIMX OFHY IOJIOCY C MPOTAKEHHEM
1,2 xm. Ha 3anagnHom yuyacTKe cpe aHME3MTOBLIX Opexwudii HaGnionaercs
30Ha H3MEHEHHbIX, cnabo opydeHenbix nmopos. LleHTpanbHbii pyIHBIA YUacTOK
pacrnonoxeH Ha BepumHe ropsl Mammuc-Cepu. Pynnoe Teno npejicraBneHo
ClI0EM B 3HAYMTENIBHOM CTENEHH OPY/eHeIoro MHKPOKOHIIOMeparta, cobpaH-
HOTO BMECTE ¢ BMEIIAIIMMY MOPOJAMH B CHHKJTMHATIBHYIO CKIIA[IKY.

Pynuoe Teno Ha 3TOM yuacTke npociexeHo Ha pacctosHue 170 M B umpot-
HOM HallpaBIieHHH TIpH cpemHel MoumocTH 2,5 M. CofepxaHie xenesa B pyaax
LentpansHoro yyactka cocraBnser ot 3,26 mo 39,6% (B cpemsem 15,5%);
cofiepxanve mapranna — ot 1,05 no 34,16% B cpennem 10,9%) . ConepxaHue
OKHCOB cocTaBnser (B %): SiO, — 17,70-38,28, Al,05 — ot 7,60—17,64,
P,0; — 0,05-0,10, Ca0 — 2,24—8,80. Ilo [gaHHBIM MOJIYKOJHYECTBEHHOTO
CIEKTPalIbHOTO 3HAIH3a B pynax MecTopoxieHns DorBW ycraHaBmMBaeTcs
MpUCYTCTBHE Cllefyloumx sementoB: Co, Ni, Mg, Na, Ba (0,n%); Zn, Ti,
Sr, (0,00n%); Sec, Pb, Ga, V, Cu, Ni, Cr (0,00 n%); Be, Mo (0,000 n%) .

Pynp1 3anexu yyactka lleHTpanbHOro, pacrnonoXeHHOTO Ha CEBEPHOM CKJIOHE
ropet Mannuc-Cepn, omiuvatotca Gonee Gorareim cofiepxanvem mapratua (18%)
M HeCKONIbKO MeHbLIMM cofepxanuem xenesa (10%). PynHoe teno 3pecs mpo-
CIIEXKeHO MO TMpOCTHpaHWI0 Ha paccrosHue 160 M. CpefHas MOIIHOCTD ero 4 M.
Pyma cOCTOMT M3 B pauIMYHOH CTENEHH OPYHEHEIOro MHKpPOKOHITIOMepaTa.

BoctouHbni pynHbii yyactok Haxomutcs B 480 M K Boctoky oT llenTpans-
HOTO M TpeAcTaBlIfeT, BEPOATHO, OMYIUEHHY 4acTh mocneaHero. Ilo mpocmu-
paHMio pYAHOro Tena Ha paccTodHMH 90 M (QHKCHpYeTCA TpH CTYNEHYaThIX
cbpoca He3HAUMTEIBHOH aMIUTUTYIbI.

Py[ib1 omMchIBaEMOIO y4acTKa HeCKONIbKO oTHvawTcd oT pyn LleHrpansHoro
W Tpe/iCTaBIeHbl TIABHBIM 06Gpa3oM pBIXIBIMH MMecYaHHKaMH, 06GoraieHHbIMK
THIPOOKHCIAMH B OKHCIIAMH MapraHua M jkeresa. B He3HauMTeNbHbIX KOJNHYEeCT-
Bax cpemd pyd BocTouHoro ywacTka BCTpevalICs TakKke OpPYIEHENIbIe KOHIJIO-
meparsl ¥ poroBHku. CopepikaHMe MapraHua B ITHX pypax Konebnerca ot
12,61 po 28,49% (B cpemHem 20,55%) , a copeprxanue xene3a ot 1,62 no 13,11%
(cpennee  7,35%). OueHb He3HauWTenbHas yacTh pyAs! BocTouHoro yvactka
npeJicTaBlieHa OpY/EHeNbIMM M3BeCTHAKaMH. B pesynbTare INONYKOJIHYECTBEH-
HOTO CHEKTPaJIbHOTO aHATH3a B OPYHEHENbIX M3BECTHAKAX OGHapy»eHo INpH-
CyTCTBHE cemyroumx 3nementoB: Ca, Al, Mg, (n %), Ni, Si, Fe (0, n %),Ti, Zr,
Sr, Ba (0,0n%), V, Co, Ni, Cr (0,00 n%) , Be, Cu (0,000n %) .

Mo muenuo H.A. Kanpenaku u HabGmropenusam JIM. Tasagze u O.I'. bapay,
MecTopoxaeHue Boreu, kak ¥ mecropoxnaenns Cameba i Uxuksra, npuypoue-
HO K BBIIEJICHHOMY 3THMH aBTOpamMH “ITIsIDOBOMY TOPH3OHTY’'. 3[ech Takke
HabnoJawTca OTHeNbHbIe TIbIGbI P[B! U pYNOBMELIAIIHX OTI0XEeHHH Bepx-
HEro Mena, 3aKJjIluYeHHbIE CpeIin OT/IOKEHUH NajieoleHa.

I'nmaBuBIMH pymo06pa3yonMMI MUHE pantaMy MecTopoxaeHus Borsu ssnsaior-
Csi: MAPOJIIO3UT, MAHTAHKT, BEpHAauT, paHceeuT. KapBoHaTel MapraHua npeacras-
JIeHbI B OCHOBHOM KAJbIHEBBIM POJOXPO3UTOM H MaHraHokaasuutom. U3
THIPOOKHCIIOB JKeJie3a NPHCYTCTBYIOT THIpPOTeMaTHT, THAPOreTHT W TEeTHT.
B He3HauMTeNbHOM KOIWYECTBE B 30HE rHIepreHesa cpeid OKMCIEeHHBIX Kapﬁo-
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HaTHBIX pYyO HabNwaaeTcA CnopagnyecKoe JIOKaTbHOEe CKOIUIEHHE TOHOPOKHMTA
B BH/I¢ MOPOIUKOBATOM pa3HOCTH Gyporo upeTa ¢ pedKHMM YYacTKamH, COXpa-
HMBLIMMH €ro TNepBHYHOE paJHaTbHO-IYUMCTOe CTpoeHHe. B mByx obpa3uax
HCCNEIOBAHHBIX OKHCIIEHHBIX KapOOHAaTHbIX PYyHO ObUl yCTaHOBIEH BOJIHBLIH
CWJIHKAT MapraHua — HeOTOKHT, BBIMOJIHAKIIMA OTAeNbHbIe HeBONMbILME Xeobl
B pyje MHPOJIO3NT-BEPHATUTOBOTO COCTABA MOPHCTOH TEKCTYpBI. M3 Hepy/HbIX
MHHEPAIOB MPUCYTCTBYIOT: KAIBLMUT, KBApLl, XaIlUeJOH H onan.

MOP®OIOTHA PYOHBIX TEI

MapraHueBsie M JkKejle30-MapraHiesbie pyfdbl MecTopoxaeHui TerpHukapoii-
CKOro pyJHOTO paioHa MO YCIOBHAM 00pa30BaHMA H CBOMM MODP(ONIOrHYECKHM
ocoBeHHOCTAM OueHb Onu3aku Mexly coboil. OHM NOKATM3YITCA CpeIM BYyIKa-
HHTOB H CBA3aHBI ¢ OpeKUMAMH, KOHITIOMEpAaTaMH, Ty(ONecyaHHKaMH, BHTPO-
KJIACTHYECKMMHM M JIMTOKIACTHYECKHMH TydaMH, COCTOALMMH M3 0BIOMKOB
pasmHUHBIX MOpOJ, IIaBHBIM 06Gpasom JauuToB M nopdupuToB. LlemeHTHpyIO-
uieii Maccod B Tydax ABNANTCA: W3BECTHAK, BYJIKAHMYECKHH Memel, ITIHHUC-
10¢ WIH KPEMHHMCTOE BELIECTBO, MHOIJA ¢ MPHMECBI0 MPOAYKTOB Pas/lokKeHWA
nemia.

BHYTpH 3THX BYJIKaHOT€HHO-H3BECTKOBBIX OTIOXEHWH Ooratele mapraH-
LEBbIE PY/bl aCCOUMMPYIOTCA ¢ KapOOHATHBIMH H KPEMHHCTBIMU OT/IOXKEHUAMH .
Onu Kak npaBuio o6pas’ywT JIMH30BMIHbIE 3AJEXH M THE3[la HE3HAYMTEITbHOIM
BENMYHHbI. B rOpU3OHTAIBHOM CEUeHMHM 3TH Tela OOBIYHO MMEKT BBITAHYTYIO,
mwracToobpasHyo, NHH30BHAHYI ¢opMy. PylHble Tena  3aleraroT COITIACHO
¢ BMELAnIMMH X NopoAaMu. ITo MoxeT ObITh 0OBACHEHO TeM, YTO MapraH-
IIEBbIE PACTBODPbI NOCTYMAIH B CTpaTU(hUUMPOBAHHBIE TOJIILM, H, ECTECTBEHHO,
MX MPOJBH)KEHHE 3aTéM MPOUCXOOMIIO MO OTHOCHTENIBHO OC/abJIeHHBIM 30HAM
BJIONb IUIOCKOCTEH cnoeB. PymoHakoruieHMe OTYAacTH Takike, BEPOSATHO, KOHT-
POJIMPOBAIOCH TPAHHUIAMH MEXJIy IUIACTAMH IOPOJ C pa3jTMYHOM INpOHMIae-
MOCTbI0. BHyTpeHHee cTpoeHMe pyIHBIX IUIACTOB XapaKTepH3yercs OOMbLIOH
HEO/THOPOJIHOCThI0, OOYCITOBNIEHHOH pa3NIMYHOH HMHTEHCHBHOCTBI0O 3aMELIeHUA
PYZHBIM BELIECTBOM OTAENbHBIX OOIOMKOB, MPOCIIOEB H YYaCTKOB BMEIIAIOLLUMX
OoTIOXeHHH. B pesynbrate pynapl W3yYeHHbIX HAMH MeECTOPOXKIEHWH HepenKo
TOJIHOCTbIO TOBTOPSAIH TEKCTYpHBIH PUCYHOK TOH INOQOMbI, MO KOTOPOH OHM
Pa3BHBAITHCh.

Kak yxe rosopwioch Bblllie, C MapTraHIEBbIMH PY/IaMH aCCOLMHPYIOT H3BECT-
HAKH, HM3BECTKOBHCTBIE MEPreNlH, MEeCYaHMKH H TyQONEecYaHHuKH, KOTOpbie
0OBIYHO TNEpPeKphIBAIOT pYAHbIE IUIACThI WIH CMEHAIT HX IO IPOCTHPAHUIO.
Kpome TOro, Ha BCeX H3YUeHHBIX HAMM MECTOPOXKIEHHAX, Kpome UXMKBTHI,
[IOCTOAHHO TPUCYTCTBYET OXKeJe3HeHHas KPeMHMCTasg Mopofa BHIIHEBO-Kpac-
Horo (peaxo ducramkoBoro) msera. Ha mectopoxiennn UXMKBTAa KpeMHHC-
Tag MOpPOAa M OKBAaplLOBaHHbIE M3BECTHAKH OOBIYHO oBOTalIeHBI HEOTOKMTOM.
IIpucyTcTBHE TOCHEIHero obycmoBHIO KpacHOBaTo-Bypylo OKpacKy 3THX OT-
noxeHud. UMeHHO M3-33 3T0MH  OKpackKH OTJIOXKEHHA [I0J/Iroe BPeMs OTHOCHIIH
K OXele3HeHHbIM PasHOCTAM M JIMIIb TOC/€ MMKDPOCKOIMYECKOTO H XHMHYe-
CKOr0 HCCeJOBAHHH, KOTOPbIe MOKA3AIH MOJIHOE OTCYTCTBHE B 3THX KPeMHHC-
TO-H3BECTKOBHCTBIX OT/IOXKEHMAX >Kejesa, 6bUTO HJOKAa3aHo, YTO X KpacHOBATO-

Oypas okpacka oDyCnoBneHa TNPHCYTCTBHEM 3HAUATENbHBIX CKOTUIEHMi Heo-
TOKHTA.
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PynHbie OT7OXEHHA OMUCBHIBAEMBIX MECTOPOX/ICHHH ITMLUbL B PETMKTOBOH
¢dopMe COXpaHWIN CIIOMCTO€ CTPOeHHe, THIMYHOE UIA OCAJIOYHBIX MECTOPOX-
nenud. TleppHuHas CIIOMCTOCTh B CHIIBHOH CTENEHH OCIOMHEHa MHOTOYMCIIeH-
HBIMH TIPOXWIKAMH M THe3[aMH MHHepalbHbIX HOBOOOpPa30BaHHi, BOZHHKILMX
B MpolLecce IpeBpalleHUsl MNEepPBHUHBIX KOHUEHTpPALMH BOMIHBIX COEJIMHEHMH
MapraHua B rayCMaHHTOBBIE U GpayHHMTOBBIE py[bl, M JalbHeHulero npeobpaso-
BAHHA MX B CWIHKAaTHble PAa3HOCTH. 3HauMTeNbHOE BIIMAHME OKaj3alM TaKke
Mpolecchl THIepreHe3a, oOyCNOBUBILME MHIPALMI0 PYAHOTO BemecTBa BJIOJb
30H TEKTOHHWYECKHX HapYyILLUEHHH H TOHKHMX TPELUMH B MpeJenax pyIOHbIX 3aJIekKen.

IIpoueccel mepBHYHONH KOHIIEHTPALHH, MOCNeayloume MeMopduyeckue npeob-
pa3oBaHMA M [AIbHeHIlMEe H3MEHEHUA P/ NpH BHIBETPHBAHHA XapaKTepPU3YHTCA
Ha OCHOBE MHTepNpeTalM¥ THIMYHbIX TeKCTYPHBIX NPH3HAKOB pY[ H BBIIENEH-
HBIX B HHX NapareHeTHYeCKHX accouMali MuHepanoB. Takum o6pa3oMm, B pynax
MapraHueBbIX MecTopoXaeHHi TeTpulKapoHCKOTro paiioHa B pe3ylibTaTe MX
MHHeparpapu4ecKoro H3y4YeHMA YOAIOCh BBIAENMTh IJIaBHblE TeHETHYECKHE
IPYNIbI, XapaKTepU3YHLMe B OCHOBHBIX YepTax IPOLECChl MEPBHYHOH KOH-
LEHTpalMH pYIHOTO BELIeCTBA, MPOLECCHl MOCAeNYIOUMX MeTaMopP(OreHHbIX
npeoOpa30BaHuil H NMPOLECCHl THIIEPTeéHHOTO U3MEHEHHA PYIL.

TEKCTYPHBIE OCOBEHHOCTH MAPIAHLIEBBIX PY[

B mapraHueBbIX H Xejle30-MapraHueBbIX pyJaX ONMChIBaEMbIX MECTOPOXKIe-
HWH Ype3BhIYAHHO LMPOKO NMPOABJIEHbl Pa3HOOOpa3Hble H OYEHb CIIOXKHbIE TEKC-
TYpBbI, OTpaxkawiupe ocobenHocTH popmupoBanusa pyn. [lo cBoel reHeTHUeCKOH
NpPUPOAE OHW MOTYT OBITh CBEJIeHBI B HECKOJBKO IpyMI. Boimensworcsa TeKCTy-
Pbl, XapaKTepu3ylume YCJIOBHA 00pa30oBaHWA NEPBHYHBIX PYHOHOCHBIX Ocajl-
KOB, KOTOpbIe B pe3yjibTaTe OMAareHeTHYeCKHX W MeTamopduueckux npeobpaso-
BaHHMH pyZ COXPAHWIIHCh JIMILL B PelMKTOBOH (opme. TeM He MeHee COXPaHMB-
IUMecH PENMKTOBble TEKCTYphbl TPOJIMBAIT CBET HA YCIOBHA (OPMHPOBAHMSA
NepBHYHBIX PYIHBIX CKOIUIEHMH M B COYETaHWM C [aHHBIMM O pacrpe/ie/ieHHH
MapareHeTHYECKMX TIpYNI MHHEPAIOB IMepBHYHBIX PY[ CIAYXAaT KPUTEPHAMH
IIPH BhIENECHUH (auuid pyOOHOCHBIX OCA/IKOB.

T XapaKkTepUCTHKW OCHOBHBIX THIOB PYJ M INIaBHbIX (akTOpoB, 0bycro-
BHBLUIMX X (OPMHPOBaHHE, BBIIENAITCA IPYNIbI TEKCTYPHBIX MNPH3HAKOB Me-
TaMOp(H30BaHHBIX py/, XapaKTepu3ywlme pavTHyHbie GopMbl NMpPOABIIEHHA
atoro mnpouecca. Hauboree orueriMBO B pymax (HKCHPYWOTCH MeTaMopdu-
yecKHMe NpeoOpa’oBaHHA, NMPOMCXOMALME B TBEPOAOM COCTOSHMH NpH HE3HAUM-
TEILHOM BO3[ICHCTBHH TEPMAIBHBIX PaCTBOPOB MeTaMOpP¢OreHHOro IMPOHCXOX-
nOeHus. PAn cywecTBeHHsIX creuMdHYeCKHX M3MEHEHHH B MMHepalbHOM COC-
TaBe M B XApaKTepe MMUHepAIbHBIX CPACTAHWI MPOMCXOMMT NPH MAKCHMAIBHOM
NPOABIIEHHAN NONOOHBIX TepMaNbHLIX pPAcTBOPOB. XapaKTepHbl TAKXKE 3HAUH-
TENbHble MpeoOpa3oBaHUsA, CBA3AHHBIE C BIUAHMEM HHTPY3HBHBIX IMPOLECCOB,
0OYC/IOBHBILMX NPHBHOC MHHEpaIbHBIX BellgcTB B ofnacte meramopdusMa.

OpHa moprpynna TeKCTyp, XapaKTepH3yHLMX H3MeHeHHs B TBEPIOM COC-
TOAHMM Ge3 NMpUBHOCA BELIECTBA, THIMYHA 1A npeobpa3oBaHuii pyd ¥ BMeELLAK-
IUMX TOPOJ] HA PAHHMX CTAUAX MeTaMopdhu3ama; ITOT Npolece, Cy/as Mo ocobeH-
HOCTAM TEKTOHHYECKOIO CTPOEHHA BCEH CKIJIaguaToi oOnmacTH pacripocTpaHe-
HUSA MENIOBBIX ¥ TIAJIEOTEHOBBIX OTIIOJKEHMH paiHoHa, 0bafaeT THIHYHBIMH YepTa-
MH Tepmomeramopguama. Jlpyras moarpynna TeKcTyp BKITIouaeT pasHoo6pas-
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HbIe TIPOXHIIKOBBIE 0DPa30BaHHA MeTaMOPHOreHHOTO TPOHCXOXKIEHUA, XapaK-
TepHbIE V1A THIPOTEPMAIbHbIX MpOABIICHWH, 00pa3yloumMxcs B YCIOBHAX
OTpaHHYEHHOH MHIPAlHH MHMHEepPAIBHBIX KOMIOHEHTOB. [lomo6HeIe NpoXwiiKku
THIA TAK Ha3bIBAEMBIX ATBIMHACKHX W MPUYPOUYEHBI HEMOCPeCTBEHHO K M3-
MeHEHHBIM DYIHBIM CKOIUIEHHAM M HMeEIT ¢ HHMHM CXO[HbIH MHHepATbHBIH
COCTaB.

Cnefyomasa NOArpyIla TEKCTYP MeTamMop(hH30BaHHBIX PYI XapaKTepH3yeT
BIMAHWE TOPAYMX METaMOpOH3YIIMX pacTBopoB. OHU BRI3BIBAIOT CYILECTBEH-
Hble H3MEHEHHA B MWHEDAanbHOM COCTaBe M CTPOEHHH pY/. 3TH NMpOLECcChl 0Co-
OeHHO 11MPOKO HPOABHIIHCE NIPH (POPMHMPOBAHHM DY MECTOPOXKAEHHSA UXHKBTa.
Ilo ceoemy coctaBy u MopconoruyeckuM 0coOBEHHOCTAM BO3HHKAMOIME TPH
3TOM MHHEPAIbHBIC arperaTbl B HEKOTOPBIX CIYYafAX C TPYAOM OTIHYMMBEI OT
coBCTBEHHOrO THOPOTEPMAIbHBIX 00pa3oBaHMil, CBA3AHHBIX C MHTPY3HBHBIMH
MPOIECCaMH.

Ocobylo rpymmy coCTaBNiAOT TEKCTYPbI, OTPaXalONME TPOLECCHl BHIBETPH-
BaHHA PYA. ITH MpPOIECCH] MPOABIIEHBl B CAMBIX BEPXHHX YaCTAX PYIHBIX 3aje-
xKell Ha BCeX MecTopoxaeHHMAX. OmHAKO CKONIBKO-HHOYIb 3HAUMTENIBHBIE CKOI-
JIEHUA OKHCTIEHHBIX PYZ, B MECTOPOXKIEHHAX HE HIBECTHBI.

Taxum obGpasom, cpemd pa3HOOOpa3HBIX TEKCTYPHBIX NMPU3HAKOB DPYH Mec-
TopoxaeHni Teypuukapolickoro paifoHa HaMH B pes3ynbrare MuHeparpadm-
4eCKOro H3y4YeHHs Py BBIIENAWTICA IJIaBHbIe IPYNIBI, KOTOPble B OCHOBHBIX
YepTax XapaKTepH3yloT: a) MpoLecChl NMEepBHYHOH KOHIEHTPALUMM PYIHOTO Be-
wecTea, 6) mpoueccsl mNOCHeyoUMX MeTraMopduuecKux mnpeobGpazoBanuil,
B) IpOLECCH] IOBEPXHOCTHOIO H3IMEHEHHA YPII.

PenHKTOBEIE NEPBHYHEIE TeKCTYPhl. [leppHYHO-CIIOMCTOE CTPOEHHE MapraHile-
BBI€ PYMbl 0C06EHHO OTYETIIHBO COXpAHAKT B Clyyae NMEpecliauBaHWsA PYHIHOTO
BEIeCTBA C NPOCTIOAMH XEMOTEHHOT0 KpPeMHMCTOrO M H3MEeHeHHOTO TY(hOBO-
ro marepuana. B nopoBHBIX TEKCTypax BHIHO, YTO MPOCIIOH MEePBHYHBIX BOIHBIX
COeUHEHHH MapraHua W OTYACTH JKele3a CPaBHMTENBHO JIETKO YTpauMBaIOT
CBOEe MEpPBOHAYaIbHO TOHKOCIOMCTOE CTPOEHHE, BEPOATHO, eije B Ipouecce
Aerupparaliiy ¥ npeoOpazoranusa B Ge3pomHele OKMCHbIE coefuHeHudA. Kpem-
HHCTOE BENIECTBO, CJIarawiiee OTAe/NbHbIE MpPOCIOH, BCIEACTBHE CBOEH
MeHbIIeH MOOHIBHOCTH, B INpouecce NepeKpHCTAUIH3aUMK DoJiee OT4ETIMBO
coXpaHfeT TOHKOCIOHCThIE MHKDPOCTPYKTYPbl M [IpYTHE NPH3HAKH NepBOHA-
YaJIBHOTO OCaIOYHOro MpoHcXoxpeHusa. OcobeHHO OTYETIIHBO CIOMCTOCTB COXpa-
HAETCA B KPEeMHHCTBIX MPOCTIOAX, COMIePXKAMX TOHKHE MPOCIIOHKH IMTHHUCTOTO
BelIecTBa. DBolnblloe 3HaYeHWe [UIA YCTAHOBJIEHHA OCA[IOYHOH TMPHPOABI CAMHX
MeTaMOPOH30BAHHBIX pYJ HMeEWT OoCTaTkH ¢opamvunudep ¥ pagHOIApPHA,
HEpENKO HAXONANMXCA B pyHax B BHJIe XapaKTepPHBIX OKpYIIbix oBpasoBaHmi,
YaCTHYHO 3aMeIlEHHBIX KPHCTALIHYECKH-3epPHHCTBIM KBapleM, a’'B pYIHBIX
NpOCJIOAX MaHTAHUTOM HITH OpayHHTOM.

B pynax CroucToi TeKCTYPhI, B KOTOPbIX He 0COOEHHO pe3Ko IPOSABHITHCE IIPO-
11eCcCchl MeTamMOpdH3Ma, BHIHO, YTO MOLIHOCTb O TAEMBHBIX IIPOC/IOEB He MOCTOAHHA:
OT HeCKOJIBKHX MH/UIHMETPOB H CaHTMMETPOB [I0 YepefoBaHusA Goree MOIIHBIX
npocnoe. [lo NpOCTHPaHHIO MPOCTIOH JIHILG B OTAE/IBHBIX YY4ACTKAX PYIHBIX Tell
BBIIEPKUBATCA 10 MOIMOCTH. Bonee XapakKTepHbl YacThle NEPeXMMBI H BbI-
KIHHUBaHMA. TexcTypsl NMOMOGHBIX pyn OGBNHO NPHHHMAKT JIMH30BH/IHBIH
ofnuk. '

llHpoKHM pacnpoCTpaHeHHeM IIONb3YIOTCA TAKIKE TEKCTYPhl, M3 Ype3BbIYai-
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HO KOPOTKHX Ye4yeBHIeOOpa3HbIX CKOIUIEHHH PYIHOTO BElecTBa, CO3AILX
BIleYaTIIEHHE NpPHIUTIOCHYTBIX JKEIBAKOB. JTH TEKCTYphl XapaKTEepHBl IUIA Tie-
pudiepruuecKuX YacTel BHIKIIMHMBAINMXCA pyIHbIX Ten. OpHeHTHpoBKa MOMI06-
HBIX CKOIUICHHH B NMPOCTPAHCTBE COBMA/IaeT C 3aJIeTaHHEM BMELUAIIIMX CIIOHC-
THIX fALUIM H OPOrOBHKOBAHHBIX KPEMHHCTbIX NMOPOJ, PYJOHOCHOTO rOPH30HTA.

CxoIuieHMA jKenBaKOBbIX 00pa3oBaHMii Ha MpPONOIDKEHMHM M1acToobpas-
HBIX H KOPOTKHX JIHH30BH[HBIX 3a/leXed npuobperaioT BHEUIHHE YEPThl KOH-
KPeIHOHHbIX BKpaIieHHsIX pyx. OHM npefcTaBnsAoT coBoii XKelBaKoBbIe CTAXe-
HuA Dobillel YacThI0 MUIHIICOMJATTBHON W He COBCEM MPaBHIIbHOM chepuyueckon
¢opmbi. Pazmeprr MopgoOHBIX CTSXeHWH KoeBNTCA OT HECKOJBKHX MMILIH-
METPOB [I0 /IBYX-TpeX CaHTHMETpPOB B IonepeyHMKe. [JlaBHeIM pynaooOpasyio-
MM MHHEp&JIOM B HUX SBJIACTCA MAaHTaHMT, B MeHBIIHX KOJHMYecTBaX IpH-
CYTCTBYEeT TayCMaHHT M ele B MEHbIMX — OpayHWUT M THApPOTETHT, a TAKKe
HOBOOGpa30BaHHA THAPOOKHMCIOB MAapraHua, B paIMYHOH CTENEHH 3aMEeCTHB-
ume GpayHMT M raycMaHuT. Cpeiy 9THX CTAXKeHHH BCTpeyeHbl OCTATKH CKEJIETOB
PaHOADPHIA, UMEIOIIHMX NIPABUIIbHYI0, GObLIEH YacTbio MapoobpasHyio hopmy.

Cpeoyn peMKTOBBIX TEKCTYp ClleflyeT YNOMSAHYTh TaKye H O LHeMEHTAlMOH-
HBIX TEKCTYpax, CBMAETeNbCTBYOUMX 00 0CagouHOM INPOMCXOJXKIEHHH pYI.
JIna Hux HawGonee THIMYHBIJOBONBHO KPYIHbie OKPYITIBIE WM YITIOBaThie 00-
JIOMKH Ty(OBOTO MarepHalia, MpeHMYIIECTBEHHO MAUMTOBOIO MM AHIE3HTO-
BOTO COCTaBa, 3aK/IOYEHHbIE B LEMEHTHPYILYH MacCy KpHNTOMenaHa, obpa-
30BaBIIETOCA, BEPOATHO, 3a cyeT KapOoHara mapraHua, ABNAKILIErOCA IEpBO-
HAYATHHO UEMEHTHPYIOIMM BEIIECTBOM 3THX OTIOXEeHWil, WM yriopaTbie 06-
JIOMKHM KBaplia, CIEeMEHTHPOBAaHHbIE OKHMCIaMH MapraHia paMc/e/uTHT-IHPOIo-
3MTOBOTO cocTaBa (1abn. I, g, 6).

BaxkHo# reHeTMYecKOH OCOOEHHOCTBI0 3TMX PpYI ABNAKTCA IPAaHULBI MEXIY
LHEMEHTHPYIOLMM BelecTBoM M obBnomxamu ‘nopop. Kakux-mubo nmpu3HaKos,
YKa3blBAlIMX HA CKONBKO-HHOYy/p CyllecTBeHHOE 3aMelleHHe 06I0MOYHOro
MaTepHana KpeMHHCTO-KaphOHATHBIM BEIECTBOM NPH MHKPOCKONHYECKOM
M3YYeHHH He HaOmropanock. ITH pymbl, MO-BHAMMOMY, NMpEeACTaBANT cODOM
NEPBOHAYANBHO KPYNMHOOBIIOMOYHbIE TY(HOKOHITIOMEPAThI, COJIEpXKaIlMe Kpem-
HHCTO-KapbOHaTHOe BELIECTBO B KayecTBe LeMeHTHpYywiieid maccel. Bee 3to
CBHJIETENILCTBYET O CYLIECTBOBaHMM B TeTpUIKAPORCKOM pyAHOM paiiose daimm
NEepPBHUHbIX KapbOOHAaTHBIX MapraHueBeiX pyd. Cnemyer OTMeTHTb, YTO IIpH
meTamMopdu3mMe Haubonee OTYETIMBO COXpaHAKTCA rpyboobrnomMouHeie leMeH-
TaMOHHbIe ¥ GpeKuHeBHIIHBIE TEKCTYphI, B TO Bpems Kak HaWbonee TOHKHe
TydonecyaHHKH ¢ KapbOHAaTHBIM LIEMEHTOM B IpOlecce MepeKpHCTAIH3aHN
H MpeBpalieHHA B CHIIMKATHBIE Pa3HOCTH JIETKO YTPAYMBAIOT XapaKTepHBIE YEPTHI
CBOEro INEepPBOHAYATBHOIO OCANOYHOIO MPOMCXOXAeHHA. JIMIb HHOrfa cpemm
UHTEHCHBHO M3MEHEHHBIX MAapraHuEeBhIX pY[ IayCMaHHT-PO[OHHT-MAHIAHHTO-
BOIO COCTaBA YCTAHABITMBAMTCA CKOIIEHHA PENTMKTOB PAKOBHH PaHONIAPHH H
dopavumudep, ykassBaonme Ha TyboreHHYI0 NpH POy MepBOHAYANIBHO PYIHBIX
obpa3oBanwuii. ‘

B pynax, CpABHUTENBHO XOpPOILIO COXPaHHBILMX CIIOMCTOE CTPOeHHE, HHOIa
MOXHO Hablio[aTe NMOCTENEHHbIE MEPEXOIbl K CBOeoOpasHbiM GpexuHeBHIHBIM
TexcTypam. OHM XapaKTepH3YIOTCA HEpPOBHBIM, CTPYHYaTbiM H IPEPHIBUCTBHIM
CTPOEHHEM OTZENBHBIX NMPOUIOER, HEPEIKO ABHO KAaTaKJ1a3MpOBAHHBIX BO BHYT-
PeHHHX cBOMX 4acTAX. [ToioGHBIE TEKCTYphl CIYMaT yKa3aHHEM HA BechbMa
HeyCTOHUMBBIE YC/IOBHA OCA/IKOHAKOIUIEHUA B OacceiHe.
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PynHbie MpoC/ion uepefyIcs ¢ NPOCIOAMH H JIMH3aMH JM6O CyIIecTBeHHO
KPeMHHCTBIX AIIMOBHIIHBIX Mopon GpexuMeBHIHOH TexcTypbl (Tabm. I, &),
copepkaumx oONOMKH KPEeMHMCIONO W M3MEHEHHOro TydOBOro Mmatepuana,
nub0 CylecTBeHHO KapOOHATHBIX MAHTAHOKAIBIUTOBBIX MOPOM, TAaKXe Comep-
KalMX TyQOBbIH MaTepHan. ITH 0coDeHHOCTH CTPOeHMA Py YKa3bIBaKWT Ha TO,
yT0 (OPMHPOBAHHE MX TPOMCXO[MIO MOJ, BIHAHHEM TEKTOHMYECKHX YCHIIHH
B YCIIOBHAX €IE HEMOJIHOTO 3aTBepAEBAaHUA PYAHBIX MPOCIOEB H IDIACTHYHOIO
COCTOAHMSA TPOCIIOEB KpeMHUCTO-KapBoHaTtHOTO BelecTBa. [lomo6Has oberaHoB-
Ka, BO3MOXHO, 00yc/I0BIeHa CpaBHUTENIBHO OBICTPBIM YepefloBaHHeM HepPHOMOB
Craja i BO3pacTaHWA BY/IKAHHYECKOH aKTHBHOCTH BO BpeMsA (GpOopMHMpOBaHHA
NpOYKTUBHOH BYIIKaHO e HHO-0CaIOYHOM TOJIILM.

MHKpOOpeKUMEBH/IHBIE TEKCTYPhI HECKOJIBKO IpPYTOTO Xapakrepa, 4em
ObUIM ONMCAHBI BBILIE, PAa3BHTHI ITIABHbIM 00pa3oM B pydax MeCTOPOXKIEHHSA
UXMKBTa B MPOXHIKAX KPEMHHCTO-HEOTOKHTOBOIO COCTaBa. ITH NPOXHIIKH,
KaK MpaBWIO, CIOXKEHBI IBYMA MHHEpanbHBIMH arperaTaMM; arperatom MaHra-
HMTO-THPOJIIO3HTOBOIO COCTABA, KOTOPBIH MPEJICTaB/IEH YITIOBATEIMH 0GIOMKa-
MM, H KPEMHUCTO-HEOTOKHTOBBIM BELIECTBOM, ABJIAKLMMCA LeMEHTHDPYIOLICH
Maccoit aTnx obnomkos (Tabm. I, e).

B kpaiiHe pa3sHOOOpa3sHbIX, WIH B TaK Ha3bIBAEMBIX ’TEPEXOJHBIX THNAX
TeKCTyp” MPHU3HAKHM MPOLECCOB PaHHero AWHAMoMeTamopdu3ma W perHoHalb-
HOro MeTamMopdu3Ma MNPOABIAKNICA B MeHEe ONTHMaTbHOM coveTaHuu. Omu,
B o0uIeM, NojiHee MOT'YT OXapaKTepu30BaTh 0COOEHHOCTH pa3lMuHEIX HOCTeNo-
BATENbHBIX 3TANOB INPOABJIEHMS KaXIOTO U3 ITHX mpoueccoB. CpaBHHTENBHO
peaKo, IaBHbIM 06pa3om cpenu cnabo opyHeHENbIX KPeMHHCTBIX Ty(QdHTOB,
NpOABJIAKTCA THIHMYHLIE IUIOAYAaThle TEKCTYphl. B HHMX OOBIMHO COBEpIIEHHO
yTpauMBalOTCA MPH3HAKH MEPBHYHOMN CIIOUCTOCTH OCAMIKOB.,

CKOIUIEHHA TOHKOTO TY()OBOro MaTepuand pasBajibliOBAHbI H PACCEAHBI
B IOpOJe B BHM¢ TOHUYAHIIMX MpepHRIBHCTHIX Monocok. bonee kpymHbie obnom-
KH AHIE3MTOB H JalMTOB, a TAKXe KPHUCTAUIOKIIACTHYECKOro MaTepHana, pas-
NOXEHHbIE B TpONEcCe MOCNEOYIIMX W3MeHeHWH, o6pa3yloT H3BHIMCTBIE U
rpyOONpOXHUITKOBBIE CKOIUIEHHA CpefH TOHKOKPHCTAUIHYECKOH KPEMHHCTO-
KEJIE3HCTOH Macchl, MHOTOYMCIEHHbIE MeJIKHE MHIIKH aIblIMiCKOTO THIIA,
o6pa3oBaHHple B IpPOLECCE MNePEeKpPHCTALIM3AIHH KPEMHHCTOTO BEILECTBA,
TAKJ)KE 3aTYILEBLIBAIOT MNEpPBOHAYaJIbHOE CIIOMCTOE CTPOEHHEe IEePBHYHBIX pY-
[LOHOCHBIX OCaJIKOB.

BaxXHbIM TreHeTHYeCKHM MNpPH3HAKOM, YKAa3bIBALUMM Ha TNEepPBOHAYATbHYIO
ocafouHyK MPHPOLY MeTaMOp¢H30BaHHBIX PYIl MecTOposkaeHHH TeTpuiKapoii-
CKOTO PYIHOTO paiioHa, CIY»KAT PeJIMKTEI OPraHOTeHHbIX TekcTyp. OHu o6pa3zo-
BaHbI CKOIUIEHHEM CKEJIETOB pajMONIAPHil TIPaBHIIBHOM, Yalue Beero apoobpas-
Hoil (opmer u pasmepom o 0,2 mm u meHee. [IpHcyTcTBHE OCTATKOB OpraHus-
MOB B ALUMAX ¥ SIIMOBMIHBIX MOPOAAX, 06OTalEeHHbIX TY(hOBbBIM MaTepUanom
H MEPeMEXAIIMXCA C NPOCTOAMH PYI, V1A MECTOPOX/ICHHH ABNAETCA Mpes/e
BCero npusHaKoM o6pa3oBaHusa WX B BoHO#M cpesie. CaMH CKeNneTsl pagHONApHIA
u QopamuHudep, a TaKkKe cIMKyn rybok B mpoliecce NMpeoGpa3oBaHMs pyI,
YacTO 3amentarTca GpayHMTOM, MaHTaHMTOM, COXpaHAs CBOHM (opmel. PynHbre
MHHEpalbl MECTAMH HAlEIO BBINOJHAKNT BHYTPEHHHE NOJIOCTH CKeneToB dopa-
MuHHGbEp M pamuonApuii, MHOrAa obpamiIsAlT HX, 00pas’ys TOHKOKpYCTHHKa-
LIMOHHBIE OTOPOYKH M MeJIbYaillMe py30BbI¢ CKOIIIEHHA.

Texctypsl MeTamopdH3oBaHHBIX pyd. IS BBIACHEHMA IPOLECCOB (GOpPMH-
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pOBaHHMA Pyl HeoOXOOMMO OCTAHOBHTHCA HA HEKOTOPBIX THIMYHBIX TEKCTYpax,
XaPAKTEPH3YIOIMX PANTHYHYH) MHTEHCHMBHOCTh IPOSIBIIEHMS NPOIECCOB H3Me-
HeHMA DYJIHBIX CKOIUIEHMH, Pa3HBIX IO COCTABY M II€PBOHAYANTBHOMY CTPOEHHIO.
Haubonbliiero BHUMaHHA 3aCITy>XMBalOT Pa3zHOOOpa3Hele MOJIOCUATHIE TEKCTYPhI.
Onu Haubonee LIMPOKO pacmpoCTpaHeHbl B MeTaMOpGM30BaHHBIX MapraHie-
BBIX pyJax ONHCHIBAEMBIX MECTOPOXKIEHWH W COXPAHAIT B YHac/eIOBaHHOH
¢hopMe uepThl NEPBUYHOTO CIIOMCTOTO CTPOEHHA OCAIKOB,

Jna cpaBHUTENBHO YMepeHHO MeTaMOop(M30BAHHBIX Py XapaKTEPHBI PHI-
MHMUECKH-II0JIOCYAThIE TEKCTYPhbI, KOTOPBIE MO BHEIIHEMY BHIY HEpemKo MOYTH
HE OWIMMMMEBI OT NEPBHYHBIX CIIOHCTBIX TEKCTYD OCaJOuHbIX pyx. OHU MpencTaB-
naT coBol mormocyarsie BLINENEHHA MAHTAHWTA M HEOTOKHTA, XapaKTepH3Yio-
LMecA 3aKOHOMEpHOH OpHEeHTHPOBKOH monoc. Ilpu OTHOCHTENBHO MOJIHOM CO-
XpaHeHHH MapajlyieJIbHOCTH OHH TO NPAMOJIMHEHHBI, TO Ype3BbIYAHHO U3BHITHCTI
H B COBOKYIIHOCTH Hepeoko 00pa3ylT BecbMa TOHKHH M CIIOXHBIH TEKCTYPHbIH
PHCYHOK. _

Purvmuecku-nonocyateie ¢popmel OGBUTH yCTaHOBJIEHBI ITIaBHBIM 00pasom
B PY[aXx Ha MECTOPOXXJAEHHH UXMKBTAa cpe[jd OPOTOBHKOBAaHHBIX HEOTOKHTOBO-
MaHTaHUTOBRIX pyA. Purmmunocts o6ycioBneHa (popMHpPOBAaHHEM MOJIOCOK
PasNMYHOTO COCTaBa, peke HaONIOJATCA PHTMbI OJHOTO H TOTO K€ COCTaBa,
HO Pa3HOTO CTpOeHWA. Py[Hbie PHTMBI COCTOAT M3 XOPOILO OKPHCTAJUIM30BaH-
HOTO MAaHTaHWTA, YaCTHYHO 3aMEMIEHHOTO NHPOJI3HTOM. PUTMBEI MaHTaHWTa M
HEOTOKMTA YeTKO PajIHYAKTCA YepeIOBAHHEM IIONIOCOK, COCTOALMX, B OCHOB-
HOM, M3 HEOTOKHTA C TOHYAHIIMMH TIONIOCKAMH, NIPe[CTABIIEHHbIME TOHKOKpPHC-
TATIMYECKHM MAaHTaHMTOM, M Oolee MOIUHBIMH MONOCKAMHM, C/IOXKEHHBIMH
KPHUNTOKPHCTAUTHYECKHM MAaHIaHUTOM, YaCTHUHO 3aMELICHHBIM IHPOJTII3HTOM
(ra6n. II, @) . B mopgoGHbIX MONTOCKAX HAMH YCTAHOBIIEHEI BeCbMa CBOeoOpasHkle,
onmuskue K chepuueckum arperarsl (maamerp 0,01-1,5 mm), CloXKeHHbIe
MeJbUAMIIMMYE  YYaCTKAMH, COCTOAUIMMH H3 HEOTOKHMTAa, pPazTHYMMBIMM MOJ
MHKPOCKOIOM JIMIb pH GOMIBILOM YBeIHYeHHH ITOCIe MpeiBapuTeIbHOTO TPaB-
NIEHHA TONMPOBAHHOH MOBEPXHOCTH 1UTH(A CepHOH KHCIOTOH (KOHIEHTpalis
1:1+2-5 xanens H,0,) (1a6n.Il,6)). Mogobubie GopMbl B METAKOJIOHA-
HBIX arperatax py[aHbIX M HepynHbIX muHepanoB ®.B. Yyxpor [32] u JL.M. Jle-
Gemes [22, 23] nasmmawT mioGynuramu. Hepenxo B monoGHbx ImoBynuTax
HabnoManTcA NbUIEBHHBIE BIJTIOUEHHA MeTAKpHCTAUIOB MaHraHwTa. O6paso-
BaHHE 3THX INOOYNAPHBIX CKOIUIEHHH HEOTOKMTOBOIO COCTaBa, BO3MOXHO,
CBA33HO C MCeBAOMOPGHBIM 3aMellleHHeM HEOTOKHTOM JMG0 KAPGOHATHBIX
oonuToB, GO BemiecTBa, IA KOTOPOTO XapaKTepHel coepuyeckHe (HopMBI
CKOIUIEHHH .

Cpenmu HEOTOKHMT-MAaHTaHUTOBBIX PY/I ONMMChIBAEMOMH TeKCTyphl HHOTAa Habio-
JanTcA OTAENbHBIE MPOCIOH, OTIHYANMMECT MOBBILEHHOH MOPHCTOCTBIO H Go-
nee BBICOKHM COJlep)kaHHeM KBaplia, onana M XanjefnoHa, KOTopble B BHJE
TOHKHMX OTOpOYeK KOJUIOMOPMHOTO CTPOeHHs HAXONATCH B TECHOH ACCOLMALMM
¢ HOBOOOPa30BaHMAMH TOJOPOKHTA PaIMAIbHO-TYYHCTOTO CTPOEHHSA M KPHCTA-
JTHYECKH-3ePHACTOT0 MAHTAHWTA M CNIAaralT CTEHKH jeol H menkux nop. Huorma
HaOIIlofaloTCA TaKXKe MENKHE BBIIENIEHHWA ‘HeNpaBWIBHOH (OpMEI, COCTOALIME
M3 arperara TOHKOKPHCTA/UIMYeCKOro kapGoHaTa ayuioTpHOMOpPGhHO3EpPHHUCTO-
ro CTPOCHMA, COXPAaHMBILMECH OT 3aMelleHHd MX HeoTokuToM (Tabn. II, 4).

Hapsany ¢ monocyarbivu 06pa3oBaHHAMM arperaToB KpHCTATUTHYECKH-3ePHIC-
TOTO MaHTaHHT4, FayCMaHHTa, OpayHHTa M peaKo POJOXpPO3HMTa, XapaKTepH3yio-
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LMX YCIOBHA YMEPEHHOTO MeTamMopdH3Ma B MECTOPOXICHHAX, HEKOTOPBIM
pacrpoCTpaHeHHeM IOJIb3YIOTCA CHIMKATHBIE PY/bl, CBHETENbCTBYIOIME O HO-
nee TMyboKHX mpeobpa’oBaHMAX NEPBHYHBIX OKHCHBIX H KapDOHATHBIX COEIH-
HEHW MapraHia, KOTOphie, B OCHOBHOM, BCTPEYalOTCA CpeM pya MecTOpOoXie-
HuA Uxuketa. HoBOOOpasoBaHWs CHJIIMKAaTOB MapraHia, I7aBHeiM 00pasom
PONOHHMTA, ODBIYHO Pa3BMBAKTCA BOJIb MHOTOUHCIIEHHBIX TPeIUMH B MapraHie-
BBIX pylax, B H300WIHM NPHCYTCTBYIOIUMX NPEHMYLIECTBEHHO B NMOTPaHMYHBIX
YacTAX Pa3IMYHBIX MHHEpANbHBIX arperartoB. Bce 3T0 B CHIIBHOH CTeNEeHH yc-
JIOXHAET TEKCTYPbl MeTaMOpP(H30BaHHBIX PYA M B pAde CIYyaeB 3aTpyHHAET
MHTEpHpeTAlHI0, HeOOXOMMMYI0 UIA TONYYEeHHA MPaBHIIBHOIO NpENCTaBIIeHHsA
0 XapaKTepe U MOCeJOBATeNIBHOCTH NMpoLeccoB GhopMHPOBaHUA DY,

OueHbp WHTepeCHHI B TeHeTHUECKOM OTHOLLUEGHWH pa3lIMuYHbie MPOXUIKOBBIE
TEKCTYpBl MeTaMopdH30BaHHbIX pyA. [Tono6HbIE MPOXWIKH, CITOXKEHHBIE POJIO-
HMTOM H PE[KO POJOXPO3HTOM, COIEpXaT YINoBaTod Gopmbl OGIIOMKH pyasl,
BMEINA0NIeH 3TH NPOXWIKHA. IIpOXMIKH HMeHT MeTaMOp¢OreHHOe IPOHCXOXK-
[ieHHe W HAKJIa[pBAITCA Ha MEepBHYHbIE, Y)Ké B KAKOH-TO CTeNEHH MeTaMopdu-
30BAHHBIE DYl AUIOTPHOMOPPHO3EPHHCTON CTPYKTYpHl, 0GYCIOBIUMBaA OYEHb
CJIOXKHBIE COOTHOUIEHHS MHHEPATbHBIX arperaToB. Bo3HMKHOBEeHHE MOMIOBHBIX
MPOXHIIKOB, BEPOATHO, MOXeT ObITh OOBbACHEHO NPOHHKHOBEHHE THIpOTEp-

 MIBHBIX PaCTBOPOB, B 30HBI TEKTOHHYECKH HADYIICHHBIX DY/l M 3aXBAaTOM OT-
[eNBHBIX MENBYARIIMX ee 00I0MKOB.

Cpemn pyn MpOXWIKOBOH TEKCTYPhl IIMPOKHM paclpoCTpaHeHWeM IIOJib-
3yloTca rpaHobnacTHyeckue W moiikwiobmacTHueckHe CTPYKTypbl. B monocax,
oborameHHBIX Ty(hOBBIM MaTepHANOM, TOHKOIMCHEPCHbI GpayHHT B TeCHOi
acCOlMAlMH ¢ HEOTOKHTOM, XanUeJOHOM M MaHTaHWTOM o00pa3syeT Tak Ha3bl-
BaEMbI€ JKHIIbl BBINOJTHEHHA, HMEIME TOHKONOJIOCYATOE CTPOEHHe, KOTOpOe
YKa3bpIBAaET Ha TIPHOTKPBIBAHWE TPEIUMH, CIY)KAIMX MyTAMH IBH)XEHHA MMHe-
PaTBHBIX TMAPOTEPMANBHBIX PACTBOPOB, 3 TAK)XKE OTOPOYKH BOKPYT 0BIIOMKOB
M3MeHeHHBIX 3¢ dy3HBOB.

OcTaHOBHMCA Ha KpAaTKOM XapaKTepPHCTHKE TPEeLMHO-IOIMIOHATIBHBIX TEKC-
TYP, BO3HHKIMX B TpoLecce JerHipaTalii¥ IMIPOOKHCIOB MapraHiia, Haxons-
LMXCA euwie B reineBom coctosHuM. [logoBHbie TeKCTYpBl pacHpOCTpaHeHbl KaK
MO TUIOLA/H, TAK H B CTPAaTHrpaduyecKoM OTHOIUEHHH. OHH BO3HMKIIH B pe3yilb-
TaTé BHICHIXAHMA W YIUIOTHEHHWA MpPOMHMTAHHBIX BOJOH KpPEMHHCTO-ITIMHHCTBIX
ocanikoB, oBoraiieHHbIX THOPOOKHCIAMHM MapraHua, Yro npuseno K obpa3soBa-
HHI0 CHCTeMbl TPEIUMH COKpALIEHWs, KOTOpbie B CBOEM THIIMYHOM pa3BHTHH
o0pasyT ceTKy, pa3fendiollyi0 MOBEPXHOCTh Ha HENpaBWIbHbIE NMOJMIOHAJIb-
HbIe yyacTkH (tabn. I, ).

TpeumHbl HaXo[ATCA B TOHKOKPUCTAIMYECKOH KPEMHHMCTO-MaHTaHUTOBOM
macce W 06pasoBanuch, BEPOSTHO, B Mpoliecce AuareHe3a 1 00e3BOXHUBAHHA OPY-
peHenoro ocagka. TpeumHpl YChIXaHMA MMEKT MOLIHOCTh He Doyee ofHOro
MWUIHMETpa, HO OOHapyKMBAlOT 3HauMTe/IbHele KojeGaHusA Ha ryOHHY — oT
HECKOIIBKHX MWUIHMETPOB [0 HECKOJIbKHX CAHTMMETpPOB. ITO MOXeT ObiTh
0OBACHEHO TEM, UTO CHCTeMa TPELMH YChIXaHMA MPOJOIDKaia pa3BHBAaThCA INMPH
HENpeK pananieMcs HAKOIUIEHHH 0Ccafika, 00oraieHHoro rufipoOKHCIIaMK Map-
raHua, yro o6YCIOBHIO pasBUTHe B ITHX OCAKaX CTONGUATBIX TeKCTyp (cM.
tabn. 11, 2).

TpenpHs! ychixanusi 0OBMHO BBITIONIHEHB! KPYTMHOKPHCTAIIHYECKHM MaHra-
HHTOM ANUIOTPHOMOPGHO3EPHHCTOR CTPYKTYphI, OTIOKHBUIMMCA, BEpPOSATHO,
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M3 IMIpOTePMATIBHBIX PACTBOPOB, MOMHHMAKWMXCA TO ITHM TpeuwmHam. [lpu
H3yueHuu moao6GHBIX py[d MO MHKPOCKONOM KaK B MPOXOJALIEM, TAK H B OT-
POXEHHOM CBETE YCTaHABJIMBAETCH, YTO MAHI'aHUT, BBIMONTHAIOIUMH ITH TPELIMHbI,
OTIMYaeTCA OONbILEH CBEXECTbI0, YeM KPHCTAUIHYECKH-3ePHUCThIH MaHTaHHT,
BXOJALMH B COCTAB OCHOBHOM PYIHOM MAacChl, I7Ig €ro 3¢pHa BHITAHYTOH HIOJIbYa-
TOH (hOpMBI paccesHbl B TOHKO3EPHHCTOM KPEMHHCTOM BEILECTBE M B OTHEJIb-
HBIX YYaCTKaX B 3HaYHTEJIbHOM CTETIEHH 3aMelLeHs! miponosutom (Tabm. 11, ¢, e) .

TexcrypHbie 0coGEHHOCTH pa3HOODOpa3HBIX HAUIBHBIX 00pa30oBaHWii B pylax
XapaKTepH3yIOT MNepepacrpe/ielieHHe PYOHOTO BeLIeCTBA IHApPOTEPMAalbHbIMH
pacTBOpaMH MeTaMOPGOTeHHOTO IPOMCXOMK/IEHHA B MMWIAX aNbIMACKOrO THIA,
KOTOpbIE B M300HIMK HAXOMIATCA B OKpemMHeNbiX pyfdax. Hapany ¢ atuM, no-su-
IHMMOMY, TaKKe 3HauMTejbHa poJib COOCTBEHHO I'MAPOTEPMAIBHBIX KHIIBHBIX
06Gpa3oBaHMii, CBA3AHHBIX C BYJIKAHHYECKO#l JeATeIbHOCTBIO B IIPOLECCE BO3HHK-
HOBEHMS MapraHUEBbIX MECTOPOXK/IeHHil TeTpHIKapOWCKOIo py[HOTO paioHa.
Kak BHIHO M3 pacCMOTPEHHBIX TeKCTYpPHbIX 0COOEHHOCTEH HCCIeN0BaHHbIX Py,
OHY THUIMYHBI [UIA NMEPBHYHBIX PYIHBIX KOHLEHTpAlUMH, 0Opa30BaBLIMXCHA B yc-
JIOBHAX OCAK/ACHMA PY[IHOTO BelllecTBa B BOJHOM DacceiiHe.

Pynp! nepemexarrca ¢ MpOCIOAMH XeMOTeHHBIX KPeMHMCThIX H KapOoHaT-
HBIX OCAJIKOB, NOJYMHEHHBIX IUIACTOOOPa3HBIM 3aJieXkaM JIaB W IU1acTaM IMpo-
KJIaCTUYECKHX IPOJYKTOB CyMOapHHHON BYJIKaHHYECKOH AeATelbHOCTH. Bwme-
IIAK0IHE TOPOJibl M PY/IbI IPeTEpeH H3MEeHeHHA B YCIOBHAX 061ero TepmMosim-
HamMOMeTamMOp(HU3Ma H COMYyTICTBYUMX TMAPOTEPMATbHBIX MPOABIIEHHH, 00yc-
JIOBMBIIMX BO3HMKHOBEHME OIpE/le/IeHHbIX MAapareHeTHYeCKHX accoUMalyi
MHHEpPAI0B, CBOMCTBEHHBIX KaKIOH CTaguu mpoluecca. Meramopduueckue
npeobpa3oBaHuA B KOHEYHOM HMTOTe ONpEeNeNIH OCODEeHHOCTH XMMHUYECKOro
COCTaBd M KaYeCTBO MapraHueBhbiX pY.

Texcrypa pyn 3oubl okucnenus. ITouTn Ha BceX PYIIHBIX y4acTKaX MECTOPOXK-
penuii TeTpuukapolickoro pymHOro paifloHa MapraHueBble py[Abl Ha BBIXOIAX
3aTPOHYTHI MPOLECCaMH IMIepreHe3a. B caMpIX BepXHHX TOPH30HTAX BHIBETDH-
BaHHA H3-32 00e3BOXMBAHMA TN M BHILIETAYMBAHMA TMOIHMEPHBIX arperaron
BO3HHKAIOT TAK Ha3bIBAeMble CAXMCTbIE, NOPOLIKOBATHIE M 3eMIUCTBIE TEKCTY-
Phl, THIHYHbIE I OKUCIEHHBIX pyA. Cpe nocneqHUX pacHpocTpaHeHbl pa3Ho-
06pasHble IOPHCTBIE, AYCHCTBIE, KABEPHO3HbIE TEKCTYPbl. MHOrOYHCIeHHbIe myc-
TOThI B PyAax ¢ MoA0GHOH TeKCTYpoil 0OBIYHO BBIIOIHEHBI PHIXIBIM CBETIBIM
KapOOHaTHO-KPEMHHCThIM BELIECTBOM C HeBGOJIBIIMM COLEPKAaHHEM TITHHO3EMA.
CTeHKH KaBepH OUEHb IUIOTHBIE H COCTOAT M3 IMJPOOKMCIIOB MapraHua, mpef-
CTaBJICHHBIX ITaBHbIM 06pa3’soM BepHATMTOM, KPHUITOMENIZHOM, PAHCBEHTOM M
CAKUCTOH PA3SHOBMAHOCTBIO MHPOITIO3UTa. OBBIMHO OHM OGOTAIIEHBI TTTHHUCTBIM
H rpyGOKJIaCTHYECKHM MATePHAIOM, COXPAHHBLIMMCA MPH OKHUCIEHHH MAapraH-
LEBBIX PYN. -

JIna xapakTepUCTHKM COCTaBa pyq, ofnapaommx MomoOHBIMH K KaBepHOo3-
HBIMHM TEKCTYPaMH, HCIO/Ib30BaHbl pE3YIbTaThl HBYX XHMMUYECKHX aHATMAOR,
XapaKTepH3YHUMX COCTAB PHIXIOH KapOOHATHO-KPEMHHCTOH MOPOMIbI, BBIMON-
HAOWEH BHYTPEHHWE YAacTH KaBEPH M COCTAB IUIOTHOM MapraHieBOil pyibI,
craralomiel CTeHKH KaBepH (tabu. 1). '

CpaBHeHME 3THX [IBYX aHATH30B O3BOJISET MPHATH K CIEYIOLEMY BBIBOJLY.
B 3one mumeprenesa HaGniojaerca 3aHuMTenbHOE oBGOrameHHe KapBOHATHO-
KPEMHHCTO-ITIHHHCTON MOPONBI Py[HBIM BELIECTBOM, OOYyClIOBIIEHHOE 3HaWM-
TE/IBHBIM BBIHOCOM MOJIBHXKHBIX KOMIOHEHTOB — KPEMHE3eMa, aTIOMHHHA,

139



Ta6nuua l

Manubie XHMMYECKONO0 aHANM3a MApPraHueBOH pyasl KaBEPHO3HOW TEKCTYPbl 30HBI
OKHCIeHMA MecTOpoxaeHuna Yxukpra (o6p. 442) (B macc. %)

OKHCIBL 1 2 Oxucnsl 1 2
Sio, 56,47 13,48 Na, O 0,05 1,55
TiO, 0,27 Cnempi K,0 0,19 0,26
Al O, 8,76 2,00 H,0° 11,34 4,70
Fe, 0, 1,48 0,55 H,0* 6,75 153
FeO Her Her SrO 0,30 Her
MnO 2,72 3,22 GO, 0,82 "
MgO 8,80 2,26 MnO, Het 62,02
G0 2,55 %04 Cymma 100,50 100,61

I. — cnabo opyneHenas kapGoHaTHAf KPeMHHCTO-TJJHHHCTAA MOPOHA, BbIMNONHAILLAR
nycrorsl; aHanuTHK B.M. CremawikuHa; 2 — IHAPOOKHC/IBI MapraHua, CnaralomMe CTeHKK
KapxKaca mapraHueson pyast; aHamutuk JI.C. Uumnanckas.

MarHuf, enesa, CTPOHIMA H HAKOIUIEHWEM MapraHua, riaBHeIM 006pasom
YETBIPEXBAIEHTHOTO, @ TaK)Xeé HEKOTOPbIM YBEMHYEHHEM COOEPXAHHA OKHCH
Kanblua ¥ HarpusA. [nmaBHeIM pynooOpasymolmm MHHEpanoM, 110 JaHHBIM
PEHTI€HOCTPYK Ty PHOTO aHalIM3a, B 00pa30BaHHBIX MapraHUEBbIX pyax ABJIAET-
CAl PAHCHEHT, B MEHBILIEM KOJMYECTBE NMPHCYTCTBYOT KPHIITOMENAH M BEPHA/IUT.

K wicny Haubonee pacnpocTpaHeHHbIX B 30HE OKHCIEHHA NPHHAUIENKAT
TAK K€ BCEBO3MOXHBIE CTATAKTUTOBbIEC, MMOUKOBHIHbIE H TI'PO3[BEBHIIHBIE Tec-
TYpbl 00pa3oBaHMH THOPOOKHMCIIOB MapraHia M 4acTHYHO KeJie3a, CKalUTMBalo-
IUMXCA B BH/le HATEKOB Ha BHYTPEHHHX IOBEPXHOCTAX KPYIHBIX TOp, KaBepH
1 NeIepUCThIX My CTOT B BhIIIETOYEHHBIX Pyax.

lllnpoxn™M pa3BHTHEM CpelH OKHMCIEHHBIX Py MOJIB3YHTCA TAKWKE HEHIPH-
TOBbIe TeKCTypbl. OHH BO3HMKAWT B pe3ylbTaTe MPOHUKHOBEHWA PacTBOPOR,
coiepXKalMX MapraHen, M xeae30, BIOJIb TOHKHX TPEIIMHOK H KaNM/UIAPOB B
KapBoHaTHBIX pyJax WM B TydonecyaHHkax. BemmageHue Beilecrsa M3 pacTBo-
POB B BH/E HEH/IPHTOB IMPOMCXOIMT BCIENCTBME KOAryJIAUMM KOJIITOMIHOTO
3017 TOJI AEHCTBHEM JMEKTPOIUTOB U ApyTHX (hakTopoB. Haubonee vacro menn-
PUMTORBIC TEKCTYpPbl BCTpeuawTcsi Ha mecropoxnénnax boreu u Cameba, rae
LMPOKO pa3euThl KapboHaTHeie OTIIOXeHusA. JleHOpUTHI NpencraBnAwT cobon
HOBOOOpa3oBaHMA IHAPOOKHMCIOB MapraHila, pa3BHBAIOLIMXCA B BHIE TOHYaH-
MX [peBOBMIHBIX (GOPM BHONE TOHKHX IUIOCKOCTEH KIIMBaXa B Mapraseu-
cofepxkamem kapbonare, nubo B tydonecyanukax. JeHAPHTEI 0GbIYHO CIIOKEHDI
BOJHBIMH OKMCIAMH MapraHua (BepHaJgMTOM) H TMIPOOKHMCIaMH MapraHia,
CpemM OKHMCTIEHHBIX MapraHueBbIX pyHd, OcOOGHHO B BepXHHMX TODH30HTax,
IIMPOKO Pa3sBHThl KOPKOBbIE, pa3/IMYHbIe HaTeuHbIE, KOIOMOPQHO-MOIOCYaThIe
TeK CTypbl, 00y CIOB/IeHHbIE HATHYHEM KO/UTOHIHBIX pacTBOpoB. OHU pasnuuaioT-
CA KAaK COCTABOM OTHENBHBIX MOJOC, TAK M CTENEHBH PACKpPHCTA/UIH3ALMH
(ra6n.lll,q, 6).

Hepenxo B okMIeHHBIX pynax HabGmiopawrca rpeGeHyaThie U IpyTHE TEKCTY-
pbl, 0Opa3oBaBlMEcA B pe3ylbTaTe AETMpaTaldi ¥ PacK PHCTAIITH3AIMY THAPO-
OKWMIOB MApraHlia MOJA BIWAHMEM PazlHYHbIX OBICTPO MEHAIOUMXCH YCIOBHH,
BOKPYT paHee BOSHHKIMX NMOYKOBH/IHBIX CKOIUTEHHH ITHPOJIIO3UTA KOJUIOMODD-
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Horo crpoeHHA. lllectoBarbie arperatbl KpYITHOKPHCTAIMYECKOTO IHPO/II03UTA
rpeGeHYaTOH CTPYKTypbl HHOI[A BO3HHKAWT TaKXe B PE3YJIbTaTeé OKHCIIEHWA
MaHrauurta Gonee no3gHero o6pazosanua (rabn. I, 6).

B omMcbiBaeMoM THnE pyn B 30He THNEpreHe3a B py3yJibTaTe M3MEHEHMA
PU3MKO-XHMHUECKHX YCIOBHH cpenbl HaDniogaeTcs MOJNIHOE M3MEHeHWE MMHe-
PaTBHOTO COCTaBa H CTPYKTYPHO-TEKCTYPHbIX 0COBEHHOCTeH MEepPBHYHBIX CEH-
MEHTHBIX M TH[IPOTE pMa/bHO-MeTaMopdH30BaHHbIX 06pazoBanuii. Eciu reneo6-
pa3Hble pPyJOHOCHBIE OCA[IKH THIPOOKHCHBIX COeJHHEeHHH MapraHua, KpeMHUA,
AIOMHHHA H [IPYTHX JIEMEHIOB B TpOLEcce MareHe3a H Meramopduama mnon-
HOCTbI0 ODE3BOMMBAKTICA M MepeKpHCTAIN3OBLIBAKICA, TO B 30He IHIEpre-
He3a OHHM, NpeTepreBas M3MeHEHWA, MEPEXOIAT B BOAOCOMEPIKALME MHHEPaTb-
Hble HOBoOOpasoBamua. Tak, Hampumep, 3a cyeT MaHTaHMTOBBIX pyd o6pa-
3yI0TCA HIIH MIHPONIO3NTOBBIE PY/Ibl, B 3HAYMTENBHBIX KOJIHYECTBAX COfeprKalime
TMJPOOKHUCHBIE COETMHEHWA MapraHla, WIH CWIMKAaTHble M KapDoHaTHbIe
COe[JMHEHMS MapraHua MepexXO[AT B BEPHA[HT M onanl M peIKo B HEOTOKHT,
TOAOPOKHT W Kpuntomenan. MHoTna B omMchbiBaeMbix PYJAX TPH 3amMelieHHH
OJTHOTO MMHEpa/a [PYTHM BO3HHKAaKT PETMKTOBbIE MATHUCTbIE H rpybomeTes-
YaThle TEKCTYpPbl 3aMeteHus. JInA 3THX TEKCTYp XapakTepHbl HOBOOOpa3OBaHHA
TMAPOOKHIIOB MapraHia, CHayajia BO3HMKawllHe BIOJIb TOHKH X TPEeLIHHOK,
NpPeMMYILICCTBEHHO B mepHdepHyecknx HacTAX oOGMOMKOB TydoB, H 3aTeM
3aMetiaiome Gojee KpymHbIE yyacTKH KapboHaTH3MPOBAaHHOTO Ty(hdHTOBOTO
mMaTepHana.

JUTsA OKHCHBIX Pyl H BMELIAKIMX MOPOM 30Hbl OKHCJIEHHA TAKXKe THITHUHbI
TEKCTYPbl BBINOJIHEHUA TpELMH, MycTOT M OpexkunpoBaHHbIX 30H. HauGonee
4aCTO CpelM HHUX BCTPEYAlOTCA TEKCTYpbl BBINOJTHEHWA TOHKHMX TPELIMHOK B
MaHraHMTOBBIX M rayCMaHMTOBBIX pylaX, a TaKKe B KPEMHHCTBIX MpPOCIOAX.
B AUIMOBH/IHBIX MOPOMAAX YACTO HAaOMIONAKTCA YUaCTIKH, B 3HAUMTENIHOH CTENEHH
pa3bMTbie CETHI0O TOHKHX TPELMH, 3aMOJIHEHHBIX I'MIPOOKHCIaMM MapraHia H
KPHCTA/NTHYECKH-38PHUCTBIM TIPHPONIO3UTOM. JTH OpeKuYHeBHIHbIe TEKCTYpbl
CBHMJIETENIBCTBYIOT 00 OrpaHMYeHHOH POJIH MPOLECCOB 3aMELILEHHA TIPH 3arojiHe-
HHM PYJHBIM BELECTBOM OTKPBITHIX TPELUMH, 00pa30BaBLIMXCA MPH PacTPECKH-
BAHMH MHMHEPaJIbHBIX arPeraTos.

PaccMOTpeHHbIE BbILE TEKCTYphl M CTPYKTYpbl NMEPBHYHBIX MeTamopdH30-
BAaHHBIX M OKMCIIEHHBIX pYI MapraHua ABJIAKTCA THMHUYHBIMM OJIA BceX MECTo-
poxpenni Terpuukapo#ickoro pygHOrO padoHa M B LIEJIOM MMEWT OJHH H
Te e MPHYMHbI BO3HHKHOBeHMA. OcOOEHHOCTH TEKCTYP H CTPYKTYP, HeCOMHEH-
HO, OTPEENATNCh MHOTHMM (paK TOpaMH, B TOM YMCTe TEMIEPAaTy PHbIM H THAPO-
mHaMHueCKMM pexumMoM, pH, Eh cpempl, rnyGuHOH oOcagKoHaKoIUIEHHA,
COCTABOM, TE€OXMMHMYECKOH NOJBHKHOCTRI) M KOHIEHTpPalHeH MNOCTyIaBlliero
M3 UIYOHHHBIX MCTOYHMKOB PYIHOTrO BElIeCTBAa. JBONMIOUMA CTPaTH(HLHNPOBAH-
HBIX PYIHBIX HAKOIUIEHMH MO/ BIIMAHAEM [MareHeTHYe CKHX, MeTaMOPHHUIECKHX,
Bonee MO3IHMX IHIPOTEPMANTbHO-METACOMATHYECKHX M THIIEPreé HHbIX MpOILECCOB
TAKKe ChITPAlia poJib B BOSHUKHOBEHHH PYJI OMHCBHIBaeMbIX MECTOPOXKIEHHH

T'JIABHBIE PYIOOBPA3YIOUHWE MHUHEPAIIbI

Hmeroumiica GaKkTMUeCKHA MaTepHall MO MHHEPATBHOMY COCTaBY M CTpOe-
HHI0 H3YUYCHHBIX THIIOB PY[ MapraHUueBbIX MecTopos/ieHHH TeTpuikapoickoro
PY/IHOTO paiOHA MO3BOJIAET HAM BBUIEIMTH PANTHYHBIE TEHETHUECKHME TPYTIIbI
MHMHEPATTBHBIX aCCOLMALMH, XapaKTepH3YIOLMX BIIMAHHE Pa3/IMYHBIX IIPOLIECCOB
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Ha GOPMHPOBaHHE MECTOPOXICHHH: POITh CEMMEHTOre¢He3a M IMareHeTHYe CKHX
u3menennit (1), Meramopdorennsix npeoGpasoBauuit (2), TMAPOTE PMATTBHBIX
npossnennit (3) u runeprenesa (4).

Munepanel nepBol rpymnnbl 06pa3oBanMch B NEPHON OCAOKOHAKOIUIEHHUA
M MeperpyniHpoBKH pPYOHOTO BELIECTBA B CTajui guareHe3a. K HuMm, B mep-
BYI0 Ouepe/lb, OTHOCATCA MAaHIaHHT, MaHTAaHOKA/IBIHMT, PONOXPO3HUT, THIAPOOKHC-
MBI Mapradiia W ejie3a W OKHCIbI KPeMHHA, TNpeCcTaBJIeHHbIe ITIaBHbIM 06pa-
30M ONATOM, XAIIEJOHOM M B MEHblUEeH CTeNIeHH — KBapLeM.

Munepanbl BTOpOH TrpyNnbl HA MECTOPOXIEHHAX MONb3YyHTCA Haubonee
UMPOKMM PAcHpOCTpaHeHMeM W ABNAWTCA OCHOBHBIMM pyIooOpasyiomMMK
MHHepaaMH. I'MaBHBIM MHHEpPaIOM 3[ech ABJIAETCA MAHTaHMT, HECKOIBKO B
MeHBIIIMX KOMHYECTBAaX NPUCYTCTBYET OpayHHMT M ellle B MEHbIUHX — raycMaHHuT,
POLOHMT, POMIOXPO3HT, ONall, XaJeNOoH, KBapll, Pe[IKO ()pHIIeNHT.

BonsunmM pasHoobpasueM MHHEPATbHBIX BHOOB OTIHYAeTCA TPeThA pyIna,
MpeJcTaBiieHHasAs MeTaMOpQPOTeHHBIMH H COOCTBEHHO XGJIBHBIMM HOBOOOpa-
30BaHUAMH, CBA3AHHBIMH C THOPOTE PMATIBHBIMH ITPOIECCAMH, 0COOEHHO LM POKO
NpPOABIEHHBIMH Ha MecTopoxaeHuH Uxukera. [MaBHBIME pymooGpasyiolunmu
MHHepajiaMH 3TOH IPyINbl ABNANTCA: TONOPOKHT, OpayHUT, MaHTaHHT, HEOTO-
KHT, MpPOJIIO3HT, BTOPOCTENEHHBIMH — pofoHUT, Oycramur, Gpupenut, poo-
XPO3NT, PAMCIIEIUTHT, KAIBLHT, XJIOPUT, OMal, XaJIle[oH, KBapi.

MuHuepanbl uYeTBEpTOH TrpPYNNbl HMET OTPAHHYEHHOE PpACIIPOCTpPAHEHHE H
He 06pa3yl0T KPYNMHBIX cKOWIeHHi. [asHeIMH pynoo6pasy oMMy MuHe pana-
MH 3TOH IPYNIbl ABNAKTICA: THIPOOKHC/IB! MAapraHua, MHpOJII3UT, BEPHAMT,
TOOPOKHT, HEOTOKTHT, pe>ke BCTPEYaloTOA KPUNTOMenaH M paHckeut. I'mmpo-
OKHCITBI JeJle3a NpefcTaBlieHbl ITIaBHBIM 00pa3oM THApPOreMaTHTOM H TMIOpO-
TETHTOM.

MHorocTalMHHOCTE MpONECCOB (OPMHPOBAaHHWA MApraHIEBBIX Py M 3Ha-
YHTeTbHAA MOOHIIBHOCTE COE[IHHEHHH MapraHiia 00y cloBIMBalT BOZHHKHOBEHHE
MHOTOYHCIICHHBIX TeHepalMi MHMHEPaoB MeTaMOPMDOTEHHOTO MPOMCXOXIECHUA,
H OTHECEHWE KaXKIOT0 H3 HUX K ONpe/ie/IeHHOH MHHEPATbHOH 3CCOLHAIMH MOXeT
OBITh TPOM3BENIEHO C M3BECTHOH Joneil ycnoBHOCTH. OcoBeHHO 3TO OTHOCHTCA
K TIpynne NEepBHYHBIX MWHEPanoB, 06Opa3soBaBIIMXCA B HAYAIBHYIO CTaHio
(hOPMHPOBAHHA MECTOPOXKIEHMI, a TAKKe HEOTHOKPATHO MEPEOTIaras I MUCA
THIPOTEPMATTBHEIMH PacTBOPAMH Pa3HYHOIO MPOMCXOXIEHMA H B Ipolecce
THIIEpreHesa.

Hyie OCTaHOBHMCA Ha ONMMCAHWH HEKOTOPBIX OCOOGEHHOCTEH XMMMUYECKOIO
H MHMHEpaIBHOTO COCTaBa Py, PacCMOTPHM MapareHeTHYeCKHe acCOLMALMH
MHHEpanoB H [a[lHM KPaTKYH XapaKTepHCTHKY OCHOBHBIX Pynoo6pasyioumx
MHHEpAanos.

MauraauT— MnO(OH) — sBnserca HauGonee pacrpocTpaHEeHHBIM MHHe-
PanoMm cpeld pasHbIX THIOB MapraHUEBBIX PYA HCCIeyeMbIX MECTOPOXICHH.
OH ycTaHOBMEH B DYAHBIX MPOCHOAX HA BCEX YHACTKAX Pa’BefaHHBIX MECTO-
poxxenuii. Bo3HHKHOBeHMe ero, Mo-BHAMMOMY, CBA32HO C JMareHeTHYeCKHMH
MpOIECCcaMH CTAHOBJICHHA pYI HMOCIENy UMM MHOTOK PaTHO PO ABHBILIH MHCA
H3MEHEHHAMH B pe3ynbTaTe THAPOTEpPManbHOTo MeTamopdusma. [leppoHauans-
HbIE CKOIUIEHWA MaHTaHMTA, HAXONALIErOCA B TECHOM CPAacTaHMH C POJIOXPO3H-
TOM, HMEKWT TOHKOIMCIEPCHOE CTPOEHHE C 3aMETHOH KOJIOMOP(HOH CTPYKTY-
PO, 06BIYHO Pa3bHThI MHOTOYH CIEHHBIMH TPEIMHKAMH, BOIHUKIIMMH B pe3yrs-
TaTe OerHpparauMd M coGupaTenbHOH packpHcTaniusauuu ero. bonee kpymHbie
arperaTel MaHTaHWTa paIMaTbHO-TYYHMCTbIe, B MOOOGHBIX pydax obpa3syiorca



06bIYHO BOKPYT rnobynb, COCTOAIMX H3 CKPBITOKPHCTAUTHYECKOIO POOOXpo-
suta (1abn. IV, a).

Cpemy TOHKOK PUCTAITHUECKUX PAIHOCTEH MAHTAHMTOBBIX YPIL TPH H3YUeHHU
HMX B OTPa)KEHHOM CBETe MPH GOMBLIOM YBeJIMYeHHH OTHETIIHBO BHIHO aJUIOTPHO-
MOP(HO3EPHHCTOE CTPOEHHE C 3aMETHBIMH IMPH3HAKAMM TePBOHAYATIbHOR KO-
TOMOPGHOH CTPYKTYpBI, COXpaHMBILIEHCA B PeTHKTOBOH (opme IPH MepeKpHc-
TAJUTH3AUHH PYIHOTO BELIECTBA.

Dopma M BeJMUMHA 3epeH MaHTAHMTA YpPe3BBIYAMHO H3MeHuMBLI. Yacto mMuHe-
pan obpasyer arperathl MeibYAHIIMX NPU3MATHYCCKHX MIIH KOTNBEBHJIHBIX
3¢pEH, B 3HAUMTE)IHOW CTeleHH BBIILENIOYEHHBIX M YaCTHYHO 3aMEIIeHHBIX
BONb CyOKanWUIAPHBIX TPELMH TMIPOOKMGIAMH MapraHua M MUpOII03HTOM.
bonee kpynHele KpUCTanIMuecKHe Pa3HOCTH MaHTaHUTA HepeaoKo HaGmopanTcsa
B TIPOCTIOAX  OpYyHEHENbIX KPeMHHCTO-KapBGOHATHBIX AUIMOBHIHBIX MOPOL
OpraHOTE€HHOH CTPYKTypbl, TAe OH 00pa3yer arperathl KOMBbEBU/IHBIX KPHCTal-
JIOB M CKOIUICHMA TOHKOKDHCTAUTHYECKHX 3€pCH, BBICTHNAKILNME BHYTpeHHHe
TIOJIOCTH OCTATKOB PaKOBHH (hopaMHHN(pep 1 pagHONADHH.

B pynax mecropoxpgenus UXMKBTa, MpeTeprHeBIMX 3HAUHTEN bHbIE H3MEHEHHA
[OJ1 BIIMAHKHEM TMIPOTEPMAITbHbIX ITPOLIECCOB, MAHTAHHT, ABNAWLMHACA TJIaBHBIM
pPynoo6pasyolMM MHHepaioM, OOBIMHO Npe[cTaBlIeH KpYIMHOKpPHCTAIIHYeC-
KOH pa3HOCTbI0 M HAXOOMTCA B TECHOH ACCONMALMH C MMHepalaMH BTOpDOH
rpynnbl (6payHMTOM, OMayioM, XanblegoHom). B mopmo6Heix pyfax MaHraHut
B pesylibTaTe MEpeKpUCTA/UIM3AUMH THIPOTe/Ied Maprana Hepelko oOpasyer
TIOYKOBH/IHbIE METAKOIUTOHIHbIE (POPMBI, MMEIOLIHE DaHanbHO-TYUHCTOE CTPO-
eHHEe M OOBbIYHO MepeceyeHHbIE MHOTOYMIIEHHBIMM [aPAIENTBHBIMH JKHIIKaMH
HEOTOKHT-OpayHUTOBOTO cocraBa (tabm. 1V, 6).

Manranur, Gonee no3gwuii Mo BpemeHu oGpa3oBaHus, B pydax Opaymut-
rayCMaHMT-MaHTaHUTOBOTO COCTABA YacTo C/laraeT CEpHI0 Mapa/UlelIbHBIX IIpo-
JKHITKOB, YepelylUMXCA ¢ MPOXH/IKAMH HeOTOKHTOBOTO MJIM OpayHMTO-KpeM-
HHCTOTO COCTABa, 4 TAKXE HApaCTaeT Ha CTEHKaX OTHENIBHBIX eol. MaHraHur,
BBINOTHAIOLMIA Keo/Ibl, 0GbIYHO HMEET aIIOTPHOMOPHHOIEPHHCTYIO CTPYK Typy
C TMOCTeNEeHHBIM YBEITHUeHHeM KPYITHOCTH 3epeH OT MepHudepHH Keo/ K OCeBOH
HX YacTH.

B 3oHe runmepreHe3sa MaHraHMT KpaiiHe HeyCTOHWMB M OOBIYHO 3aMeIaeTcs
THAPOOKHC/IAMH Mapranua W nuponwosutom. B tabn. IV, @ noxasan arperar
MaHraHWTa ¢ 00pa3oBaHMeM NHMPOMIO3WTA HA HAYANBHOH CTA[MH OKHCIEHHA
manranuTa. Kak W3BecTHO, B COCTAB MaHTaHWTa BXO[MT MapraHell AByX cTeme-
Hei BanentHocTH: Mn?* u Mn*" . Xo1a HexoTOpHIe HCCeloBaTeNH, B YaCTHOCTH
9.4. Anuyx [36], 3aHMMaronmecs H3yueHHEM BAIEHTHOTO COCTOSIHMSA MapraHua
B IPHPOJHBIX OKHMCIIAX M THIPOOKHMCIAaX, He 683 OCHOBaHHMA [IOKA3bIBAET, YTO B
MaHTaHUTEe MapraHel HaXOIUTCA M B TPEXBAJIEHTHOM COCTOSTHHH.

MaHraHuT B KpYNHOKPHCTA/UTHYECKMX pAa3HOCTAX B OTPAXKEHHOM CBeTe
JIErKO YCTAHABJIMBATCA MO ONTHYECKHM cBoWcTBaM. OHHMeEeT cepoBaTO-Oenblil
LBET ¢ eBa 3aMeTHbIM BypoBaThiM oTTeHKOM. OTiIMYaeTCA BBHICOKMM [BYOTpa-
XEHHEM H PesKOH aHn3oTpomued. 1A Hero xapak TepHbl BHYTpeHHHE pedrieKchl
OypoBaTo-KpacHOro uBera, ocoGeHHO OTYeTIMBO HalmloflaeMble B MMMEpCHH.
Ilpn pacTBOpeHMH TOHKO MCTEPTOrO MOPOLIKAa MAaHTAHMTa B pacTBOpE CepHOH
KHCIIOTHI M0C/Ie KHMAYeHHA 0CaloK ocraeTcA OeclBETHBIM WIIM MMeEeT OYeHb
cnaboe nNunoBOe OKpauMBaHMe B HMXKHEW YacTH pacTBopa, HeNOCPeHCTBEHHO
Kacawllerocs ocauxa.
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Tabnuua 2
[lanHbie 1a3epHO-CIEKTPANBHOTO MOMYKOIHYECTBEHHOTO AHANH3a MAHTaHHTA ™

n, % 1 2 3 4 5
n* Mn Mn Mn Mn Mn
n Si Si Si Si Si, Al, Mg, Ca
0,n Mg, Al, Ca Mg, Al, Ba Mg, Al Mg, Al, Ca Fe
0,0n Pb, Mo, V,Sr Pb,V,Ni, Pb, Mo, Bi, Pb, Mo, V, TS, V

Fe, Ba, V Ca, Sr, Fe, V, Co, Ni, Co, Ni, Fe,

Y Ca,Y Cr,Sr,Ba, Y

0,00n Cu V, Ni Cu Pb, Cu, Ba
0,000n Be Ag, Be
1. — MeTaKPHUCTATUTBl MAHTAHMTa, HMEKLIME KOMBEBHOHYI0 (PopmMy, 3aKIIOUEHHBIE B

KPEeMHHCTO-HEOTOKHTOBYI0 MAacCy; 2— MAHTAHHT KPYMHOKPHCTATHYECKHA rpebeHuaTon
CTPYKTYPbI, BBINOIHAKWIIAA B HEOTOKHTE MEXNOYKOBHIHbIE NMPOCTPAHCTBA; 3 — KPYIHO-
KPHUCTaJUTMYECKHIA MABHTaHMT PAJMATIbHO-JIYYMCTOrO CTPOEHHN, OKOHTYPUBAKIIMI MOYKO-
BHOHble 06pa3’oBaHMA HEOTOKHTA; 4 — MAHTAHHT TOHKOKPHCTA/UTHYECKHA; 5 — TOHKOmMC-
nepcHafd pa3HOBHOHOCTh MAHIAHUTa H3 30HbI ANAreHe3a,

* AHanH3 npoBefeH B cnexkTpansHoi nmaGoparopuu MUTEM AH CCCP; ananmutuxk E.A. Ko-
piHa

HCCMOTPE HaAII.OCTaTD‘lHO UYETKHE HATHOCTHYECKHE INPHU3HAKW MAHIaHMUTa,
ONpe/ieNneHHe €ro B TOHKO/MCIEPCHBIX Pa3HOCTAX H B CHIIBHO MeTaMopdwu3o-
BAdHHbIX M OKHUIEHHBIX pyHaX CBA33aHO C U3BECTHbIMH TPYOHOCTAMH. B atux
CTy4YasX HEOLEHMMYH MOMOIIb NPH AHATHOCTHKE MAHTAaHHTA OKa3bIBAalOT Tep-
MHYECKHE M PeHTTEHOMETPHYeCKHe HCUIENOBaHUA. JTO eIMHCTBEHHO HaleXHbIe
cnocoGbl MOeHTM(HKAMM MHHEpala B TeX CIyYadAX, KOTOd OH HaXOJMUTCA B
TECHOW acCOUMALMKM C TOHKOAMCIEPCHBIM TMPHPOII3NTOM WIH TayCMaHHTOM,
a TaK>Ke TOHKOK PHCTA/UIHYE CKHM Ie MaTHTOM.

Hamm ObuM mNpoBefeHbl PEHITEHOMETPHUYECKHE HCCIIENOBAHWA pPazTHYHbIX
B MOP(OIOTHYeCKOM OTHOUIEHHHM Pa3HOBHIHOCTEN MAHTaHATA U3 padTMUHbBIX
MecTtopoxenni TerpHiikapolickoro pymHoro paioHa. CpaBHeHHe MOJy4YeHHBIX
OAHHBIX C COOTBETCTBYHUIMMH BelHMUMHAMH s maHranuta (ASTM) pmokaswi-
BaeT MIEHTHYHOCTb HCCIIEIOBAHHBIX HAMHW MAHTaHHTOB H OTCYTCTBHE KaKHX-
00 M3MEHEHHH B CTPOSHHH WX KPUCTAIIHYECKON PEILIeTKH.

ITo paHHBIM TOJTYKOJMYECTBEHHOTO JIa3¢PHOTO CHEKTPATBHOTO aHANM3a,
MPOBEICHHOTO HA TMOJIMPOBAHHBIX LDTH(}AX M3 HEOTOKMT-MAHTaHMTOBBIX Py
MecTopoXieHna UxukBTa, ormMeuaercsi, YTO MAHTAHMT B 3THMX pydax HMeeT
CPaBHMTENIBHO WMpPOKHE HaGop aemeHTOB-ipuMeceit (1abn. 2). Cpemn HMX
HapAdy ¢ MeTPOXMMMUYECKMMH JNIEMEHTAMH: OepwuiMeM, MarHWeM, KaJblHem,
cTpoHuMeMm, Gapuem, anoMMHMEM, KpPeMHE3eMOM M JIeMEHTaMH JKelle3a: BaHa-
[MeM, XpPOMHTOM, MapraHieM, Kob6anbToM, HUKeNeM W3 rPYTINbl peIKUX e MeH-
TOB IPHCYTCTBYET JIMLUb MTTPHH M NPUMEIKAIINN K 3TON rpymnmne monubieH.
M3 rpynnbl MeTaJUIMYECKHX IIEMEHTOB, HIU 3EMEHTOB I"pyl'[l'lbl LIBETHBIX
METAIIJIOB, TPUCYTCTBYIOT Me/lb, cepebpo U cBHHEL,.

IMapareHe3nc ITHX PaaTMYHBIX B FE€OXHMHUECKOM OTHOLIEHMH TPYNI J1EMEH-
TOB OTpa)aer crneuHgHyecKHe CII0XKHbIE YCTOBHA (OPMHPOBAHMA HEOOTOKHT-
maHraHuToBBIX pyn. IIpeskne Bcero Gpocaerca B Imasa HM3Koe obliee comepxa-
HHEe MHMKPOJIeMEHTOB B HCClle[lyeMbIX PadTHuHbIX Mpobax MaHTaHHMTa, a TaKXe
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HH3KOE cofepxaHue xene3a (kpome mpoObl 5); 310 yKa3biBaeT, YTO ITIaBHAA
Macca MdHraHHTa B OMMCBhIBAEMBIX pPYyHax, BepGﬂTHO, 06pa3OBa.IIECb H3 TMapo-
TepMalibHBIX pacTBOpoB [29].

bpaynurt 3Mn,0; (Mn, Mg, Ca)SiO; sBnaerca HauBonee pacnpocrpa-
HEHHbIM MMHEDPATOM B MApraHLEBBIX PyJaX H3YUEHHBIX HAMH MECTOPOXKIEHAH,
X0TA OGONBUMX CKOIIEHHH OH He MaeT. Kak yCTaHOBIIEHO NpH [eTAIBHOM
MHHEparpadHyecKoM HM3Y4YeHHH Dy/, OH HaXOMMTCA B BHIE Pa3HOBO3PAaCTHBIX
o6pa3oBaHui pasHLIX CTaaHi GOPMHPOBAHHA MECTOPOXKISHHH .

Bpaynaur Ha Bcex mecropoxaeHuax TeTpHuKapoOHCKOro py[HOTO paioHa,
Kpome UXHKBTBI, B ITIABHOH CBOEH ¥aCTH BO3HHK B HAYAIBHYH CTA/IHI0 PErHO-
HanbHOro MeraMopdusma, oGyCTOBHBIIETO NepeKpHCTA/UTH3ALMIO e PBHYHBIX
OKHCHBIX COC[IMHCHMH MapraHla, TMOJUMHEHHBIX KOJUIOHOHBIM KpeMHHCTBIM
ocagxaM. bpayHuT, BO3HMKIIMH B mpolLecce TMIPOTEPMATBHOI0 MeTaMophus-
Ma, WmeeT Hauboree UMpOKOe pacpoCTpaHEHHE Ha MECTOPOXKIeHHH UXHMKBTa,
rae OH OOBIYHO HAaXOOMTCA B TECHOH acCOLMAUMH ¢ HEOTOKHTOM, KBapLeM,
OTAJIOM ¥ XaNe0HOM.

bpaysur, BO3HMKIMI B Npolecce perHoHaTBHOTO MeTamopdu3ma, 0BbIMHO
aCCOIMMPYET C rayCMaHMTOM H POIOXPO3HTOM, 0Dpa3yeT arperarbl aJuIOTpHO-
MOPpGHO3EPHHCTOTO CTPOEHUA M CTIaraeT OTHENbHbIE 30HbI MOYKOBHIHBIX 00Opa-
soBanuit, MHTEpECHO, 9TO, HapAmy C CIUTOLIHBIMH Maccamu GpayHHTa, criarai-
LIET0 OTHEbHbIE 30HBI MOYKOBHIAHBIX 06pa3oBaHuii, Habnwaaw TcA 30HbI, 0bora-
LIEHHbIE KPEMHMCTBIM BEILECTBOM H COJep)Kaume MEIKHe KPUCTAIHKH Opay-
HMTa, TIpeficTaBnAwIMe coboii mopdupobdnactel, oBocobUBIIINECHA, BEPOATHO,
B TIpOLIeCCe NePeK PHCTA/UIM3aIMK MapraHelcoaepxallei KpeMHHCTO-KapOoHaT-
Hoit nopoaw! (ta6m, IV, 2) .

B Genubix MapraHueBbiX pygax GpayHuT oGpasyeT TOHKME TMPOMNKHIIKH H
KaeMKH BOKpYr OGTOMKOB M3MeHEHHBIX opyneHensix Tydduros. Cpemu
ALIMOBH/IHBIX MOPO/I, 0COBEHHO NMPOKO Pa3sBHTHIX HA MeCTOpoXaeHHaAX TerpH-
Ixapo n Cameba, HaGnw0AawTCA TOHKHE PYIHBIE TIPOCITOH, COCTOAIIME H3 TOHKO-
3epPHHCTOTO TayCMaHHWTa ¢ BKIloyeHMeM mopdupobnacroB Gpayuuta, bpaynur
KpHCTaUTo6/IacTHYeCKOH CTPYKTYPhl B He3HAUMTENIbHBIX KOJIHYecTBax Halmio-
JaJICA HaMH B pydaX MecTOpOXJIeHHA AJTeTH, ITie OH TaKXe, BEpoATHO, 0Opa-
30B&JICA B pe3ynbTaTe epeK pHCTA/UTH3AlMH MapraHellcoe pKalleH K pe MHHCTOH
NOPOJIbI M OTYACTH KapOoHaTa MapraHua.

IIpy MakpocKONMHYECKOM OCMOTpPE PYI MeCTOpOXIeHHA UxukBTa oOpamawT
Ha ce6sa BHMMaHWe py[bl, oTIMyarlMeca GonblIOi IUIOTHOCTBI0O H OpeKuHeBH/I-
HOH TeKCTypoi, 06ycnoBneHHOH H30OHpaTenbHBIM 3aMelleHHEM B0 MHOTO-
YHC/IEHHBIX TIEPECeKalNMXCA TPELUIMHOK NePBHYHOH KpeMHHCTO-MaHTaHMTOBOH
pydbl HEOTOKHMTOM, a TaK)Ke M TOHKOAHMcrepcHbIM GpayHutom. Kpome toro,
B nMopoOHBIX pyfax HaGnogarwTcas MHOTOUYMCIICHHBIE MOPBI H JKEO/IbI, BBINOIHEH-
HbIE TaK)Xe TOHKO[MCIEPCHBIM OpayHMTOM WIH HeOTOKHTOM. Bpaymut mmeer
HEeoOBIYHBIH CMOJIAHO-YEPHBIH IBET, CHJIBHBIH IMa3Hbli Oneck, paKoBHCTbIH
HATOM, OH XpPYNKHH H HaXOMMTCHA B TECHOH acCONUMAINH C HEOTOKMTOM, MHPO-
JTI03WTOM, MaHTAHHTOM, KBapleM, XaiblelloHOM, onatoMm. OmuceBaemas pas-
HOBMIHOCTh OpayHHTa IO BHEIIHEMY BHY 4Ype3BbIYaHHO HanoMKHaeT GepHeCCHT,
33 KOTOPBIA BHayane ¥ ObUI NPUHAT,

fMopomok KopHuHeBaTO-YepHbIt. [IpH KHIAYCHHHM Nopoluxka OpdyHMIa B
pactBope cepHoi kuonoTel (1:1) pacTBOp OKpallMBAaeTCA B PO3OBBIH MM Kpac-
HoBato-GuoneroBsli uBer (peaxkuus Qanseesa).
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MukpoTBepaoCTh, M3MepeHHasds Hamu Ha npubBope I[IMT-3 npu Harpyske
P-20 T, mo 15 uamepenusm coctasnser B cpeanem 403,6 kI'c/mm? . ¥estoubiit
BECh, ONpe/IE/IEHHbIH TMIPOCKONMMYECKHM METOOM, paBeH 3,54. IT0 HECKONIbKO
HWXe, YeM YyKasblBaercsi B JuTepatype (4,74) M, BEpOATHO, OH 3aBHCHT OT
AMCIEPCHOCTH MMHEpala M CONEPXKAHMA B HeM KpeMHe3emMa, KOJIMYECTBO KOTO-
poro B HCCIIENOBAaHHOM HaMM OpayHHTe BbIllE,YeM YKa3bIBaeTcs B JIMTepa-
Type.

Ilpu wM3yYeHWH MaHTaHMTO-OpayHHTOBBIX Py MecTOpoXIeHHs Uxukpra
B OTpa’KeHHOM CBeTe yCTaHaBIIMBAeTCA, YT0 OPayHHUT, BBIMOITHAIOLUINA OT/Ie/IbHbIE
Keodbl U MPOMNMIIKH, IPHCYCTBYET B BHJE TOHKOMCIIEPCHON Pa3’HOCTH, cofep-
Katmed OOMblLLIOE KONHYECTBO MOMKHIIHTOBBIX BPOCTKOBR, COCTOSIUMX M3 arpe-
rata KpHuCT/UTHYECKH-38PHHCTOTO MAaHTAaHMTA, YACTHYHO 3aMELLEHHOTO IHPOJIIo-
3UTOM, W pa3bHT MHOrOW CJIEHHBIMH MepeceKanIuMMica TpewMHKamMu. [Tocnes:
HHe BO3HMKIIH B pe3yibTare JErMpaTaliid M IlepeKpUcTa/IM3alnH reneobpas-
HOTO KpeMHHCTO-MapraHieBOro BeIecTBa, H3 KOTOPOTO J1aTepalibCeK PelHOH-
HbIM TyTeM TIp¥ BO3OEHCTBHM HA HETO NOBEPXHOCTHBIX BOJ, BEPOATHO, X
o6pasoBatack nopmobHas pasHOBMAHOCTH Gpaymura (tabm. IV, ). Hepenxo
B 3ansbaHfiax NOZOGHBIX MNPOMMIKOB TOHKO[MCIepcHoro OpayHuTa cpeM
TOHKOKPUCTALTHYECKOR MACChl K PEeMHHCTO-MaHIaHHTO-OpayHHTOBOIO COCTaBa
MeTaMopGOTeHHOTO MpPOMCXOX/IeHUA HabnofanTcea ckomieHusa obyns HeOTOo-
KHT4, a TaKXe MeTakpucraiios manranuta (1abm. IV, e). Cnemyer 3ameTuts,
Y10 MopoOHbIe TPOXMIKH TOHKOOMCIEPCHOH pa3HoctH OpayHMTa 0OpasywTtca
OYEBHM/IHO, B MPOLECCE MEPeKpPUCTALIM3AUMH DY NP PErHOHAIBHOM METaMop-
¢H3Me B TPENIMHAX Pa3pbiBd, BOZHHKAWIIMX B MeCTaX HauOOJBILUEro MposBe-
HWA HAMpPAaBJIEHHOTO IaBJIEHHA, OYEHb MOXOXNHM Ha THIHYHBIE THPOTEPMATBHO-
Marmatuueckue oOpasoBaHMs M Moryr ObITh OTHeCEHbl K [POXHIKAM
ATBIMICKOTO THMAa, KOTOpbIE IO XHMHYECKOMY H MHMHEpPATBHOMY COCTaBY,
KAaK H3BECTHO, TECHO CBS3aHbl C BMELLAOUM MU MOPOJAMH HIIH PYJaMH.

Jinsi TOYHOM [MArHOCTHKH TOHKOIMCIIePCHOH pa3HocTH GpayHHTa, KOTOPBIH
Pe3K0 OTIMYAETCH KaK MAKPOCKOMUYECKH, TAK H MPH U3yUeHHH ero Mo MHKpO-
CKOIOM OT KPHCTa/UTHYeCKHU-3¢ pHICTOro OpayHuTa, ObUTO0 MPOBENIEHO IEKTPOH-
HO-MHKPOCKOIHYECKOE H3y4YeHHE ero Ha ATMOHCKOM JIEKTPOHHOM MHKPOCKOTE
JEM—100¢, ¢ mukpo3onnoBoi npucraskoi ,,KEVEX™. C oTaensHbIX MHKpO-
KPUCTAJIOB CYCNEH3HOHHBIX TMpenapatoB ObUTM momyueHsl M300paxieHMs Ha
npocReT U MHUKpoAMdpaKUMOHHbIE KapTuHbl. MccnepmoBawds MpoBe[gHBL B
naBoparopun mexrponHoi mukpockormn MTEM AH CCCP A.B. CuBuossiM
non pykosoactsoM A.U. Fopiikosa.

ek TPOHOrPAMMBI OT arperaToB MeJKHX KPHCTAUIOB (0T MOJIMKPUCTAILIA)
cofiepxar Kosblesbie peduiekcel (tabn. V, a—e) cd =3,49; 2,71, 2,35, 2,14,
1,65, 1,53, 1,42, 1,40 A. YkazaHHble MeXIUIOCKOCTHBIE PACCTOSHUA W MHTEH-
CHBHOCTh COOTBETCTBYIOLIHX pe(lieKCcOB XOPOIUO COMIACYITCA € TaKOBBIMH
s GpayHHTa, TIpHHATOro 3a JtanoH (1abn. 3). OmHaKO W3-32 BHICOKON [MC-
MEPCHOCTH M3YYeHHOM pa3HOBMIHOCTH GpayHMTa M, MO-BHIMMOMY, BCIE[ICTBHE
9TOTO0 HM3KOH CTemeHu ero KPUCTAUIMYHOCTH Ha JJIEKTPOHOIPAMME MPOABH-
JIMCh He BCe XapakTepHble UiA Opaynura peduiexchbl, a nuuib HanGonee HHTEH-
CHBHBIE M3 HUX.

Hayvenrie pasnooBpasupix 110 ¢dopMe MEIKMX KOUIOMOPGHBIX H IUIaCTHH-
YaThIX pa3HOCTell OpayHMTA C MOMOLUBK CKAHMPYWILIETO ITEKTPOHHOTO MHKPO-
ckona HITACHI HHS-2R BbuaBMiIO MX XapakTepHoe Tpy6Guatoe memOpanHOE
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TaGnuua 3
Pentrenorpammer Gpaynura

' 1 2 3
hi I d ¥ J d I d
I
112 5 5,44
200; 004 10 4,70 4 4,70
202; 114 10 4,22 . :
213 30 3,49 on. 3,49 6 3,51
220 10 3,33 5 3,32
116 20 2,97
224 100 2,72 cn 2,71 10 2,70
314 5 2,50
323 5 2,41
400; 008 40 2,35 cp. 2,35 6 2,34
411; 217 5 235
332; 316 50 2,14 cp. 2,14
406; 431 20 1,87 ; 4 1,87
111 10 1,83
512; 336 20 1,803
2.0.10 20 1,732
440; 408 70 1,656 cn 1,65 8 1,649
20 1,533 ou.ci. 1,53 3 1,538
10 1,499
10 1,466
40 1,420 cp. 1,42
30 1,407 ou.cll. 1,40 7 1,407
5 1,370
10 1,355 2 1,346
5 1,27 1 1,254

1 — panubie ASTM, 8-78; npuHAT 3a 3TAT0H; 2 — GPAYHHT TOHKOAMCHEPCHBLIA; Mec-
TOpoxaenue UxuxeTa; aHanutHk A.B. CuBuLOB; 3 — GpayHMT TOHKO3epHuUCThIH; Cpabepc-
Kuit yyacTOK, CBAPAHCKOIO MecTopoxaeHun; maHHbie [l.¢. Auapywenko, A.T. Cycnosa.

crpoenne (rafn. V, 2). B ToHKMX NMPOXHUIKOBBIX HOBOODpa3oBaHuAx OpayHuTa
HaONm0JaTCcA OUepTaHMA ero KPUCTAUIMYECKMX 3epeH paslIMuHOH (opMBI.
B ommux ciyvasx, ¢dopma seped HamommHaeT okTasapel ¢ (111) wim (001)
(1abn. V, 0), B OpyrMx — OHM NpE/ICTaBJIeHbl B BHJE TOHKHX IUIACTHHOK C
HePOBHBIMH H3BNIIHCTBIMH OouepTaHuaAMHU (Tabn. V, e, x).

XUMHUeCKHI COCTaB TOHKOMCNEPCHOW pa3HOCTH OpayHMTa M3 Py MECTO-
poxgrua YxukrTa npusesien B Tadn. 4.

Kpucrannoxummueckue ¢Hopmyibl TOHKODMCIEPCHOR pa3sHOBHAHOCTH Opay-
HHTa, NpUBe/IeHHbIe HH)XKEe, BHIMMCIIEHBI MO [IAHHBIM XMMHUYECKHX aHA/M30B C
HCKIIIOYEHHEM KOMIIOHEHTOB, BXOOAUMYX B COCTAB MEXaHHYECKOH TNpPHMECH.
DopMyIIbl paccuMTaHbl B COOTBETCTBHM C IIPHHATOH MIEAIH3HpOBAaHHOH dop-
MYIIO#H [UIA 3TOr0 MHHepasna, cofepkailei 8 KaTHOHOB M 12 HOHOB KHCI0PO/A.

CymMma aTOMHBIX KOMMYECTB aHMOHOB npober 1 = 19942, npobw 2 = 1984 1.
O6wmit penurens s npoder 1 = 1662, nna npobur 2 = 1653.
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TaGnuua 4
JlaHHBIC XHMHYECKHX AHAIM30B DpayHHTA W3 MECTOPOKACHHA YXHKBTA

Comepsanme Monexy napHble r_ ATOMHBIE KOJTHYECTBA Koaddmumen-
0 Maccp? KOoJauuecTBa p—————7——————— Thbl KATHOHOB
“:Hc- B (x 10 000) HHHOHOB KATHOHOB B hopmy e
1 2 _I 1 L 2 1 2 1 2 | 2
e R e
§i0, 12,220 12.71° 2033 2118 4066 4230 2033 2115 1,20 1,28

ALO, 016 0,14
Fe, 0, 0,14 0,15
MnO 7,16 545 1009 768 1009 768 1009 768 0,60 046
MnO, 12,90 14,73 1483 1694 _ 2966 3388 1483 1694 0,88 1,02

MgO 2,15 1,103 533 274 533 274 §33 274 0,30 0,16
CaO 2,75 1,80 490 321 490 321 490 321 028 0,19
Na, 0 0,17 0,16 27 25 217 25 54 50 0,02 0,02
K,0 0,14 0,16 15 17 15 1ify 30 34 0,01 0,01

Mn,0, 57,03 5693 3612 3606 10836 10818 7224 7212 4,35 436
Cl 0,03 Her

B, 0, g37 »
V, 0, Het 0,005
Co, . Her

H,0- 270 244 1499 1354 1499 1354 2998 2708
H,0° 2,15 4,18 1193 2320 1193 2320 2386 4640

100,07 99,95 19942 19841 12856 12468

Ananutuk P.C. Swuna.

®opmyna ais npober 1:

2
(Mnp ¢Mgo.3C20,28N20,02K0,01) 1,2108,40 Mg ggMn3 35) 5,23 -
- 81y 7003,601,44H, 0.

dopmyna npober 2:

(Mnd'46Mgo,16Ca0,19Nag,02K0.01) 0,8408,16 (MnT'g2Mn3'36) 5 35
. Sil'2303’84 2,8] H'z 0-

[IpucyrcTBHe 3HaunTenbHoOro Konndectsa H, 0" B uccnenosanHom GpayHurte,
KOTOpBIA ABNACTCA Oe3BOMHBIM OKHCIIOM MapraHua, o8ycioBIIeHO, BepOsTHO,
TOHKO/JMCNEPCHBIM COCTOAHHeM MuHepana. Ha atom ocHoBaHuu Boja Obuia
BKJIIOYEHd B KPHCTAJUIOXHUMMUCCKYI0 (opmyny MuHepana. OpHako M3-3a He-
JIOCTATOMHOCTH HcclefoBanmii nonoxenue H,O' B MuHepane noka ocraercs
Heornpeiesn eHHbIM.

HurepecHpie NaHHbpie O 3aKOHOMEPHOCTAX NMPOCTPAHCTBEHHOIO pacrpesiene-
HHUsA OCHOBHBIX JJIEMEHTOB B TOHKOJMCIEPCHOH pa3HOCTH OpayHWTa GbLnH mMony-
YeHbl B pe3ysibTaTe MHKPOPEHITEHOBCKOIO MccnenoBaHusa. Mccneposanue npo-
BOJIWIOCh B pPEeHTreHo-CTpykTypHO#t nabopatopun U'EM AH CCCP Ha pentre-
HOBCKOM MHKpoaHanusatope Cameca MS-46, ananuruxkom C.E. bopucosc-
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KiM. (bemKka IPOBECHa B MOMIOWEHHBIX YIEKTPOHAX Ha MUIOWAIH HOJIHPO-
BaHHBIX uLiMgoB 200 x 200 MxM. Bpems skenosuunu |- 10 MUH B 33BUCHMOCTH
OT KOHLEHTPALMKM M pAClpe/le/ieHna NIeMeHTOB. YCKOpAWILee HANpsxKCHHE
20 KV, 1ok 15 HA. Pe3yibTaThl HCCI1EIOBAHMA MPOCTPAHCTBEHHOTO pacnpefiene-
Hua Mn, 'Si, Ca,K B COOTBETCTBMM € MX MHTEHCHMBHOCTBIO X-pajiHALLMM [IpHBe-
neHbl Ha Taba. VI,

Ha Tabn. VI, @, ¢ npuBeieHbl KapTHHBI B MOIIOWEHHBIX JIEKTPOHAX HCCe-
JlyeMbIX YYaCTKOB MOJIMPOBAHHBIX LUTHGOB.

M3 conoctaBieHus IMOJMYYEHHBIX [JaHHBIX BHAHO, YTO B TOHKOMCHCPCHOM
OpayHuTe NPUCYTCTBYIOT METAKPHCTAIbI KalHHcooepxkaulero kapboHata Map-
ranua (raGu. VI, 6, 9, ¢, 4) M KOUbEBWIHbIE METAaKPHCTALIbLI MaHTAHHTA
(tabn. VI, x 3). KpemHeiem mNOIHOCTBIO BXOJWT B COCTaB OpayHuTa
(tabu. VI, 8). Kpome OKKCIIOB, yCTaHOBJICHHBIX XHMHUYECK UM MYTEM M0 [JaHHBIM
MOJYKOIMYECTBEHHOTO  CHEKTPaJbHOTO aHAIM3a, B MCCIEedyeMON pasHOCTH
OpayHUTa IPHCYTCTBYIOT crieylomue dieMentol: As (0,n%), Co, Mo, B (0,0n%),
Cu (0,00n%).

UK-cnexTpsl, nojiyueHHble [UIA TOHKOIWCIIEPCHOTO GpayHWTa, XapakTepu-
3yloTes NoJlocaMHu norouenus B o6nactu 500, 650 cMm™' u Bonee cuiabHO
BbIpaXKeHHBIMU — B 06nactu 850 1 950 em ™'

ConocraBjieHue JIaHHbIX TepPMHMYECKHX aHalM30B OpayHHTa B CMecH ¢ MaH-
TAaHUTOM H HEOTOKHMTOM, HCCIIEIOBAHHBIX B a30Te, MOKa3bIBAlOT, YTO y/alcHHe
BOJIbI IIPH HATPEBAHHH NPOMCXOMIMT NpH Tepmneparype ot 100 o 150°C. upo0-
Tepmuueckuit  a¢dexT npu Temnepatype 150°C oTBevaeT notepe MoseKysAp-
HOH, YaCTHMHO KOHCTMTYLMOHHOH BOJBbI W Im1poKcWIbHOW rpyminst OH, Bxonas-
UIMX B COCTAB TPHCYTCTBYIOLIEro B npobe HEOTOKMTa. IHAOTEPMHYECKHH I-
ekt B murepsane 800-900°C ¢ maxcumymom npu 850°C cooTsetcrByer
npeBpalleHnio 6payHuTa B ray CMaHHT.

Heotokut — (Mn, Mg, Fe, Ca) SiO; - n H, 0. OTHOCHTCS K YHCILY Majio-
M3YYeHHBIX BOJHBIX CWIMKATOB MapraHua. B uayuaeMbix HaMH MECTOPOXKAEHHAX
OH B’ 3HAYMTENIbHOM KollMYecTBe Obll yCTaHOBIeH cpefd GpayHHTO-MaHTaHHTO-
BbIX pyl MecTopokieHus Uxuksra. Kpome T0ro, OH CHOpajMYecKH U B OYeHb
Or paHHYEHHOM KOJIHYeCTBE BCTpeYaercs Cpeu MOIYOKHCIIeHHbIX KapOOHATHBIX
PYA Ha MecTOpoKAeHAX Boreu n Anrern. 3HaUNTESIbHO B MEHbIIIEM KOJIHYECT-
Be HEOTOKHMT Obll YCTaHOBIIEH Cpefdd KpPeMHHCTO-KapBOHATHBIX OTJIOKEHHUH
Ha mectopoxaenun Terpu-llkapo.

Ha mectopoxnennu YXMKBTa HEOTOKMT OOBIYHO HAXOIHTCH B TECHOM acco-
UHAllHK ¢ TOHKOIMCNEepcHbIM OpayHMTOM, KBaplem, XasleloOHOM H Onajiom
B BMje MNbUICBHWIHBIX BKIIOUEHWH B OKBaplOBaHHOW OpayHWT-MaHTaHWTOBOM
pyle, Npwiapas ed KpacHOBaTo-Oypbik LBeT. HeOTOKMT B TECHOH accolMaluu
C BbILIEMEPEYHCTIEHHBIMH MHUHepallaMy 0bpa3yer ceTh TOHYAHLIMX llepeceKalo-
LIHMXCA MPOXKWIKOB, @ TAKXKE BBITOIHACT KPYIHbIE 3Ke01bl, B H30DOWIHH HAXOMLA-
IIMecs B OKMCHBIX MapraHueBbIX pyfgax. Ha creHkax #eojl B OT/IOMEHHH 3THX
MHHEpAIOB Hab/ofaeTcs ABHAA 30HaTbHOCTh. CHayana Ha cTeHKax eosl obbiu-
HO oTjiaraetcsa BpayHWT, MMeOWMH KOUIOMOphHOE CTPOEHME, K LEHIPY OH
MOCTENEHHO CMEHAeTCA HEOTOKMTOM, 3aTeéM OTJIAraloTcA ONajl M XalleaoH;
UEHTpa/IbHaA YacTh KeoJl OOLIMHO BBHINOJIHEHA KPHCTAUUIHYECKHM KBapleM.

HeoTOKHMT HMeEeT »eITOBAaTO-OpaHKeBbIH, KpPacHOBATO-0y pbli, TEMHO-KO pHY-
HEBbIH WIH MOYTH YepHbIH LBET, PAKOBMCTBIH M3/IOM W CHIbHBIH CTEK/IAHHO-
KHpHbIH Oreck. MuHepan OYeHb XpYIKHH, [IPH yJlape JIerKO pacKasiblBaercs,
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nogo6HO BYJIKAHHUECKOMY CTeKJly, Ha MeITKHe OCTPOYTOJIbHBbIE TUIACTHHKH.
MUK pOTBEPHOCTh, HM3MepeHHads Hamu Ha npubope IIMT-3 mnpu Harpyske
P—20T, B cpenHem MO MeBATH onpefeneHusm pasha 153,2 klc/ mm®. Ynens-
HBIH BeC, ONpeAeseHHbIH THAPOCTATHYECKHM METO/IOM JUIA CBET/ILIX pa3HOCTeH
HEOTOKMHTa, paBeH 2,36.

IMon GMHOKYIIAPOM B TONCTBIX MJIACTUHKAX OH MOYTH He IPOCBEYMBAET, B
TOHKHX KpasX MUIaCTHHOK B 3aBMCHMOCTH OT HX TOJIIMHBI POCBEUMBALT XKei-
TOBAaTO-OPaHXEBbIM, KOPHYHEBATO-OYPbIM, KPaCHOBATO-GYpbiM, KOPHYHEBHIM
uBeroM. [loka3aTenb MpeTOMIEHHS, ONpe/ielieHHbIH B MMMepCHH, Konebier-
ca ot 1,541 po 1,560. 3TH BenuumHpl GIM3KH K NOKa3aTe/IAM MpeIOMIEHHsA
HeoToKHTa, onucanHoro AWM. CumoHoBeM [27] n B.Anexcuesbim [7]. B koH-
LLCHTPUPOBAHHOH COJIAHOH KHMCIIOTe MHMHepal CPaBHMTE/bHO BbICTPO pacTBOps-
ercsi; IpM 3TOM OCTaeTcA CKeleT KpemHesema. B pa3bapiieHHOH cepHOH Kuc-
TIOTe TOHKO MCTePThbI MOPOLIOK HEOTOKMTA MOCHE HelpOI0JIKUTEIBHOTO KHIIA-
YeHHsl OK pallMBaeT pacTBOP B PO30BATO-(hHOIIETOBBIM LIBET.

[lon MuKpockomoM B IPOXOMsAIEM CBeTe MHHepas H30TPONHbIH, CBeTIIO-
KOPHYHEBO-XENThIH MHOI/IA KpacHOBaTO-KOpHuHeBblH. B Hem HeGniopawoTcs
MHOTOYMC/ICHHbIE H3BWIKCTbIE TPEWMHKH, TOXOXKHEe HAa TpELMHKH J[erunpa-
TalMW MOJy3aTBepheBlIero reneobpasHoro ocamka. B ormensHbIX yuacTKax,
B Gonee KpynHBIX CKOIUIEHMAX, 0COGEHHO HA KOHTaKTe C MaHTaHHTOBOH HWIIH
MaHIaHUTO-TOJJOPOKHMTOBOH py[IOH nopo6GHble TPeIMHKM BBINONHeHsl Opay-
HHTOM.

Cnegyer OTMeTUTb, YTO GpayHMT ¥ HEOTOKMI IO BHELIHEMY BMIYy OYeHb Ha-
MOMMHAIOT [pYT [pyra, N03TOMY He YAMBHUICIBHO, YTO MX CHAYana MpHHUMAaJIH
3a opuH muHepal. OBa OHM MMewT OONBUIYI XPYNKOCTb, PacKalblBAlOTCA
Ha OCTpOYTOJbHbIE IIACTHHKH, MMEIOT CTEKIAHHO-KHMPHBIH Olleck, pakoBHC-
Thl H3]IOM M JIMIIB TIO OKPAacKe MX MOXKHO Da3/IM4YuTh. BpayHHT 06bIYHO HMe-
eT MyBOKYH YepHYH OKpacKy M He MPOCBEYMBAET JaXe B TOHKMX IUIACTHHKAX,
a ec/ii M NpPOCBEYMBAET, TO OYeHb <1a00 B TEMHO-KOPHYHEBbIX TOHAX, a HEOTO-
KHT, KaK YK€ TFOBOPWIOCH Bbillle, OKpPAalIeH B CBETJIbie )KeNTOBATO-KpacHbie
M KpacHOBaTo-OyphI€ LIBETA.

[Ipy M3yYeHWM HEOTOKHT-MaHIaHMTOBBIX Py B OTpPaKEHHOM CBETE HEpPEeIKo
Habio/iaeTcs ABHOE 3aMelleHHe HEeOTOKWTa MaHTaHuToM Goliee mosgHero o6-
Pa30BaHHA. ITog MUK POCKOIIOM YCTdHABJIUBAETCA, 4YTO NEepBOHAYaJIBHO HOBO-
00pa30BaHHA HEOTOKHUTA MOBGYJIAPHOrO CTPOEHHA, HEpeKo B BHe MNOI0cYa-
ThIX WIM BeTBALIMXCH BBITAHYTBIX arperaTtoB, 3aMellaloTcs BepeTeHooBpas-
HpIMH 3epHaMH maHraHura (1abn. VI, 6). Ilpu Gollee HHTEHCHBHOM pa3sBHTHH
lipouecca 3aMeEUIEHHA HEOTOKHTA Ha €ro MECT¢ BO3HMKAKT HENpaBWIbHbIC
NONyNpo3payHple M COBEPLUCHHO HENpO3payHble CKOIUIEHUA MaHTaHWTa, arpera-
Thl KOTOpPOTo ob51afanT oYeHb H3PE3aHHBIMH OYCPTaHUAMM, XapaK TePHBIMH 15
KOPPO3HOHHBIX TEKCTYp. *

Oxpyribie, crycTkoBbie (HOPMBI HEOTOKHTAZ OGBIYHO COMIEpPAKAT TOHuaMIIME
NbUIEBHHbIC BKJIOYEHHA MAaHTaHMTA..llocnenHuit B UEHTPANBHBIX YAaCTAX MO-
nobHeIX [10BYNAPHBIX BbIAENEHHA MHOIZA 0Opa3yer CIUIOIUIHBbIE O/IHOPOHBIC
CKOIUIEHHA TOHKOKpHCTA/UTHYeCKOro crpoedus. Ilo mepe pasBurus HoBOOGpa-
30BAHMH MaHTaHWTa CPelH INOBYIAPHBIX CKOMIEHHH A HEOTOKHUTA B nepudepH-
YECKHX YacTAX MePBOHAYAIBHO OKPYINble 0Opa3’0oBaHHA C POBHBIMH OdepTa-
HHAMM npHoGpetanT mepuctyio 060s10uKy, OBYCIOB/IEHHYI0 3aMellleHHEM

rno6y/ib HEOTOKHMTA C HAPYXKHOH CTOPOHBI ArperatoM yUIHHEHHBIX KPHCTA-
JIMKOB MaHTaHHTa.
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Tabnuuna 5
[launbie XHMHYECKHX AHAIH30B HeOoTOKHTa (B Macc. %)

OKHCITIBI 1 ‘I 2 3 4 5 6
|

Si0, 41,35 35,85 38,45 26,60 39,64 41,12
TiO, " Het 0,21 Cnenst 0,03 - -
Al, 0, 0,80 5,05 4,02 4,00 Her 1,62
Fe,0, 0,34 1,35 2,71 3,56 2,34 Crestbl
FeO He o6H. He 06H. ~ He o6p. - - -
MnO 30,58 22,27 30,13 23,30 46,20 32,18
Mg0 4,00 1,85 2,42 3,04 2,07 8,76
Ca0 0,57 11,02 1,15 3,03 - 2,18
Na, O 0,05 0,04 - 0,007 0,41 =
K,0 0,04 0,06 - 0,04 0,77 —
H,0 - 6,37 8,89 12,53 15,42
H,0* 8,85 6,73 8,27 9,58 had k340
MnO, 6,65 - - 9,44 = =
B,0, 0,35 - - - - -
a 0,04. - - ~ - -
0, 0,34 6,34 0,72 1,00 - 0,80
CoC = - = 041 > =
P,0, - = - 0,55 0,76 0,06
Cymma 100,33 99,66 100,40 100,00 100,06 99,72
1—6 — HEOTOKWTHL | — Kpacuoaaro-ﬁyporo uBeTa, Bl:!.l'[OJlHRIOI.I.lH!'G Keonbl B 5paymn'—

MAHTaHUTOBOHR pyne; mecTopoxaeHue Uxuxkera; ananuruk P.C. Hwwuna; 2 — w3 npocnoer
B kapGoHaTHOR pyne; Unatypckoe MecTopoxaeHue, Haropbe [lepeBeca; ananuTuk B.M.Cre-
MAIIKHHAE; 3 — H3 KeTe3lo-MApraHlUeBOT0 MecTOpoXmeHHA Manoro XWHraHa; aHalnWTHK
I.H. Huccenbaym; 4 — u3 mecropoxnenusn [lonaxkosBckoe, Hokupiit Ypan; aHanuTuk
JN.CUnMmnsAHCcKaAa;, 5 — w3 kapBOHATHOH py[Ibl ONTUTOLEHOBOTO MAp FAHILEBOPYIHOTO FOpH-
3oHTa BapHeHckoro padona (Bonrapusa); mo paHHbim B. Anexcuesa |[7]; 6 — u3 Mano-
CenenbHHKOBCKOro MecTOpOXKIeHMA ponoHuta Ha Cpegnem Ypane, no gamHeim AWM. Cu-
MOHOBa [27].

XHUMHYECKHil COCTAB HMCC/IEJOBAHHOTO HAMM HEOTOKMTA MECTOPONICHUA
UxukBTa npuBeeH B Tabn. 5 (konoska 1). Kpome Toro, i CpaBHHATeNbHO#M
XdpaKTepUCTHKH XMMMYECKOTO COCTABA HEOTOKHMTa, 0OpasoBaBilerocs INpH
HHBIX TEHETHYECKMX Yyc/OBMAX, B rpade 2 3To#t TabnMibl MOMELIEHB! JaHHbIE
XHMHMUYECKOTO dHAJIM3a M3YYEHHOTO HAMM HEOTOKHUTA, B3ATOro M3 Umatypckoro
MApraHiueBOr0 MECTOPOXNJIEHHWS, THe OH MMEeT LIMPOKOe pacnpocTpaHeHHe
Cpe/y 10J1yOK HCITeHHbIX KapBOHATHBIX pyn HaropbA [lepeBech.

Kpome 31meMeHTOB, YCTAHOBIIEHHbIX XWMHYECKHM NYTeM B HEOTOKHTE M3
MECTOPOXIeHHA UYXMKBTA, NMpHBefeM CICOyILUIHe 3JIeMEHTHI, ONnpeeseHHbIe
CMEeKTPaIbHBIM aHAaJM30M: KOOanbT, HUKenb, Oapuil, crpoHumi (B 0,0n%);
XpOM, Melb, CBHHELl, UMPKOHMI, BaHaaui 1 6op (B 0,00n %) ..

Hipke mpuBoaaTca (popMynbl HEOTOKHTA M3 PA3NMMUHBIX MECTO POXK/IEHHH,
BbIMMC/ICHHbIE MO HAlIMM /JaHHbIM XWMHYECKWX aHaJIM30B, NMPHBE[IEHHbIX B
Tabn. 5 c MCKIIOYEHHEM KOMIIOHEHTOB, BXOIAIUHX B COCTAB MeXaHMYeCKHX
npumeceit. OHN PACCUMTAHBI, HCXOMA M3 COMIEPKAHHA B HIEAIHIUPOBAHHOH dop-
Myrie MHHepana O/IHOr0 KAaTHOHA W MOJYTOPa AHHOHOB K HCJIO pOJIa.
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CoriacHO BBIMMCICHHON CYyMMeE aTOMHBIX KOnuyecTB kathoHos 13105 u
aHuoHoB 20829, kpucTamtoXxumuueckas ¢opMy/ia 1A HEOTOKHTAa MMeeT
CITe/1Y FOLUMA BUIL:

M3 MecTOpOX/IeHnA YUxuksra

1,0 (Si0p,52MnG’ 33Mg0,08MNg06Alg,01) Oy 60 1,29H,0;  (an. 1)

13 UMaTypCKOTO MeCTOpOXKIICHUA ‘

1,0(Sig,s 3Mng’28Alg 0eMg0,04Ca0,046Fe0,015) * 01,58 - 1,54H,0; (an.2)
3 JKeNe30-MapraHIleBOTo MecTOpoxKiaeHns Manoro Xuurana
1,0(Si,s0Mn§34Alp 06M80,05Fe0,04Ca0,02) - Oy,56 - 1,84H,0; (an. 3)
n3 [lonAakoBckoro mectoposxieHus KxHoro ¥Ypana

1.0(Sig,38Mnj! 2 sMng’ 1 6Alg 0sMg0,06C0,02F0,05) - 01,36 - 1,17H, 0.
(an. 4)

Habnwogaerca MNOpasuIelbHOE CXOACTBO KPHCTALIOXMMHYECKHX dopmyil
BCEX MCC/IEOBAHHBIX HAMW HCOTOKHTOB C HEKOTOPBIM [OINYCTHMBIM OTKJIOHE-
HUCM, CBfI3aHHBIM C HETOYHOCTBIO XMMMUECKMX aHaiu3oB. OpHako criemyer
3[ech 3aMETUTh, YTO Ui MHHEPAJIOB KOJUIOMIAIBHBIX M KPHINTOKPUCTAIUIM-
YECKHUX, MMEIOLIMX C/IOXHBIA COCTaB, K KOTOPbIM MOeT OBITh OTHECEH W Heo-
TOKMT, cTexuomerpuueckue cootHoulenns RO,, RO u H,O He Bcerma moryr
COOTBETCTBOBATh BBIMMCIIEHHBIM HaMH GopMyIiam.

[TopomikorpaMmsl NMOKa3ajld, 4TO MHHEpal peHTreHoamopdeH, OfHaKO
B HEKOTOpPBIX CIYY4aAX Ha PEHTreHOrpamMmax NpOABIAIOTCA [IBE CHIBHO AMD-
(py3itOHHBIE JTHHMM, 110 KOTOPBIM HeJb3f [I0CTOBEPHO ONpe[eNIUTh MHTeHCHB-
HOCTb M MEXIUIOCKOCTHBIC PacCTOAHUA HeoTOkHTa. Kpome peHIreHOBCKHX Muc-
ClleJOBAHHH, MbI NPOBCJIM MHOTOKPATHBIA MPOCMOTP 3TOI0 MHHEpana Mmof ie-
KTPOHHBIM MHKPOCKONOM; JaHHbIEé MMKPOAM(DPAKLUMM TaKKe MOKa3alH, UTO
MHHEpPaT MOXeT ObITh OTHECEH K PEHTTeHOaMOP(HBIM.,

UK-cniekTpbl HEOTOKMTa M CMECH €ro ¢ OpayHMTOM H3 MeCTOPOXIEHHA
Yxuksra (tabn. 5, an. 1), nonyuenusie B M'EM AH CCCP E.C. Pynnuuxo#
Ha VR—10 or 06pa3uoB, NPUIrOTOBIEHHBIX METOJIOM OCAXKJIEHHA CYCITEH3HH
Ha mwiactuHkax KBY, uMenT nonocel NOTIOIEHHA HE3HAYHTENTbHON HWHTEHCHB-
HoctH nipu 450 u 600 cm ™. Tlonocy nornomeHusa HaHGONBIIEH MHTEHCHBHOCTH,
Habmonaemylo B o6nactu 1000 cm ™', no-BHaMMOMY, CllelyeT  CBA3aTh ¢ TpH-
CYTCTBHEM B MCCJIElyeMOM MHMHepasie rens KpemHedema. Ilpuuem uem Bbilre
CoJiepyKaHue KpemHe3ema B HCCelyeMOM MHHepaie, TeM HHTeHCHBHee Mpo-
ARMACTCA M0J0CA MOIJIOWIEHUA B JToil oBnactu. Ilonoca 1630 cm™! NpUHA/I-
nexut aedopmMalMOHHbIM Konebanuam rpynn OH moliekyiApHoit Boobl —
H;O0. B obnacru BaneHTHbIX Konebanwin OH el coorBercrByer mnomoca
3400 cm™'.

JnddepeHumanbHas KpHBafg HATPEBAHWUA MMeEET [0BOJIBHO IPOCTOH Ipo-
$wib ¢ AByMA JHOOTEPMHYECKHMMHM M OIHHM JK30TepMHYECKHM 3pdeKTamH.
IlepBasi JHIOTepMHMueckas ocTaHOBKa B mpenenax 70—300°C ¢ mMakcumymom
npu 220°C COOTBETCTBYeT MOTepe THIPOCKOIMYECKOH BOLIbI; BTOpO# cnabo
BBIPaKEHHBIA JHI0TepMmuecKkuii dddext npu 580°C oTBevaer, BepoATHO, MO-
Tepe KPHCTALIMYECKOH BOIbI H YaCTHUHOMY Iepexojly MHHepala B GpayHHMT.
CnaGo BeIpDKEHHBIH JK30TepMuueckuit 3ddexT npu Temmeparype 830°C co-
OTBETCTBYET Nepexo/ly MHHCpald B GpayHHT M YaCTHYHO B rayCMAaHHT.
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Cneflyer OTMETHTb, YTO MOJOOHBIE KpeMHHCTbie 06pas’oBaHMA BOOHBIX CH-
nuKaToB MapraHia 6eutk ycranossieHbl Tanmudepo [40] cpenu cnaGo wamenen-
HBIX MEPBMYHO-OKHCHBIX MAapraHUEeBbIX py[d B (DPAHIMCKAHCKHUX MECTOPOX-
JEHHAX KaﬂH(lZ)OpHHH. KpBMHHCTbIE OﬁpamBBHHﬂ 3[1€Cb CIIOXEHbl TAK HAa3bl-
BAEMBIMH MapraHelCOo/IepXKaluuM onanom, o6pa3’oBaBUIMMCA, BEPOATHO, TpH
auareHese KpemHUCTbIX ocajkoB. [To mamupim Tanudepo, cocras maprasel-
cofepauero omnaga orsevaer dopmyne: nMnO  m Si0O, - pH; 0, npuuem
KaXabii 13 Kod(duuKeHToB (1, m, p) BapbHpyeT B OUeHb LIMPOKMX Mpee-
nax. Tanudepo cYMTaN, YTO THIPOOKHCIIBI MapraHiia ObUTH BKJTIOUEHBI B CTPYK-
TYpYy Tenf KpeMHe3eMad B MOMEHT ero pOpMHpOBaHHsA, 4 MApraHelco/1epxKalluii
omaji, Ha3BaHHbIH MM HEOTOLMTOM, CKOpee Mpefcrasnser coboi mopoay, a He
muHepal. OnoHako omucaHHbid Tanudepo “HEOTOKMT MO BCeM KOHCTAHTaM
OYeHb HAMIOMHHACT MCCIIEJOBAHHBIH HAMH HEOTOKHT W3 MECTOROXKICHHA UXHKB-
Ta ¥ Yuatypckoro, mecroposxaenus. Kpome toro, BhICOKOKpeMHHcTble Gpay-
HHUT-MAHIdHHUT-TOAOPOKHTOBBIC PYIbl MECTOPOXKICHHUA UxuBKTa MO XMMMYEC-
KOMY COCTaBY HECKOJIBKO MOX0H Ha KanudopHuiickue onanosble pynbl, H
HeJlb3d MCKIIIYHTh BEPOATHOCTb, YTO COCOAHHCHHA, HOHOGHHB MdpraHeucoicp-
JkamemMy onany (paHUHCKAHCKHMX pyH, OTYACTH MOTIM BO3HHKHYTh TNpH J1Ha-
reHese ocafgkoB ¥ B TeTpuuKapoickom pyaHoM paitoHe. He uckiwueHo Takke,
YTO HEOTOKHT B W3YYEHHBIX HAMH MECTOPOX/IEHHAX MOI BO3HHKHYTb B YCIIO-
BHAX HM3KOTEMIIEpaTypHOTO THOPOTEPMATbHOTO METaMOpgH3Ma MapraHIEeBbIX
pyA, conpoBoxapierocs oGpa3oBaHHeM XWI IBIKHACKOIO THNA, KOTOPbIH
B 3HAYMTETBHOH CTEIEHH IPOABWICA B PY/IdX MECTOPOXIeHUA UXnuKBTa.

Tonopoxut — (Mn*, Mg, Ca, Ba, Na,K),Mn$" -0, - 3H,0 aBns-
e1Csl OJHMM M3 TJIABHBIX PY/I006pa3yoLIuX MHHEPAIOB MECTOPOXACHUA UXHKB-
Ta, rfe OH BCTPEYAeTCA KAK B 30He runepreHesa (obpasyercs 3a CHET OKHMCIICHHA
KapBOHATHBIX MAPraHUEBBIX PYA), @ TaKke Cpeld pPy[d HeOTOKHT-GpayHHT-
MaHTraHUTOBOTO COCTABa, B KOTOPHIX OH OGBIMHO BBIMOMHAET OT/E/IbHBIE HEOMbl
H Bolee MOILIHBIE IPOXKWIKH Y MPOTUTACTKH.

ITpocmoTp NONOBGHBIX Py MAKPOCKOMHYECKH H MOJ MHKPOCKOIIOM M0Ka3bl-
Baer, YTO OHM MOUTH BCE B TOH WIH MHOH CTENMEHM 3aTPOHYTHI NPOIECCaMH I'H-
nepreHe3a. B pynax, He 3aTpOHYTBIX IIPOLECCAMM THIIEPIeHe3d, OTYETIIMBO
BhIJIEJIATCA NPOXWIKH xopmnenam-ﬁypom IIBETd, COCTOALLHE H3 TOLOPOKH-
Ta, HMelomiero cgeponuroBoe crpoeHue. Cdeponutsl COCTOAT M3 arperara
HIOJIBYATHIX KPHCTAIUIHKOB, PaJHaIbHO-TYMHCTOTO cTpoeHus. IIpu 31oM Hepen-
KO Ha6ImiofaeTcs yepe0BaHUe MOIOC TOJOPOKHTA METAKOIOMIHON CTPYKTYPbI
C MONIOCAMM, CTIOKEHHBIMH MAHTAHMTOM WIH 6payHUTOM M rayCMaHHTOM CKPbI-
TOKpHCTANIHYecKOH cTpyKTypbl. [lofnoGHbIe BhINOIHEHHA OYeHb HAMOMMHANOT
JKWiIbHbIe OOpa30BaHMA, BO3HHMKIUKE B OJIM3MOBEPXHOCTHBIX YCIIOBUAX, obna-
[aLMe THIHYHBIMH KpPYCTHQHMKAIMOHHBIMH TEKCTYPAMH, [JIA KOTOPHIX Xa-
PaKTEpHO MOCJIEAO0BATEIIPHOE MMOCIOHHOE OTIIOXEHHE MHHEPAJIBHBIX BeleCcTB
KaK Hda CTEHKaxX TPCLIHHHBIX I’IOJIOCTCI‘»"I, T4K ¥ BOKpYT obnomMkoB OpYIEHENBIX
TyoKoHrnoMeparoB H Tydobpexuni. Ilogobueie 06pa3oBaHMA, BepOATHO,
BO3HHMKJIM B Bonee mo3aHow a3y pynoobpa3’oBaHHA U MOI'YT OblTh CBA3AHBI
C BOCXOMALIMMH PacTBOPAMH, BO3HHWKIUWMH B pe3ylibTaTe perHoHaJIbBHOTO Me-
TaMopgH3Ma.

B TOZOpOKMTOBBIX pY[IaX YCTAHABJIMBAIOTCA CIEyIOLIHE CTPYKTYpHI: cde-
poJIHTOBAA, uemyﬁqaraﬁ H JCHOPHTOBAA, a TAKXE€ TOHKOKPHCTAUTHYECKAA H
CaxKucras, 06[]830833].[,["00’! B 30HC TIHIIEPreHesa. Ha [MonepeyHomMm CKojie TO-

JAOPOKHTE, HMCHILEI0 PHTMHYECKHU-CHPONIMTOBYI CTPYKTYPY, OOHAPYXKHBACTCA
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06BMHOE BONMOKHHCTOE CTPOEHME ero AarperaTtoB CO Cjlerka MHIeTKOBHCTBIM
Breckom.

B TpoCnosx, CIOXEHHBIX TOZOPOKHMTIOM TpPYGOKDPHCTAIUIHUECKOTO PHTMH-
YeCKH CHEepONTMTOBOTO CTPOEHHA, HepeKo HaGIIioNaeTcs OHOCTOPOHHAA OpHEH-
THPOBKA arperaroB [0 HANpaBlIeHMI0 CHU3Y BBepxX. IlomoGHbIE CTPYKTYpBI
YacTO MpEepBIBAKTICA TIOPH3OHTATBHBIMH MPOXWIKAMY, COCTOAIINMH H3 TOH-
KOKPHCTA/UTHYECKOTO IHPOJI03UTa ATUIOTPHOMOP(GHO3EPHUCTOTO  CTPOEHHH,
B OCHOBAaHMH KOTOpPBIX HaOII[Aal0TCA TOHYAHILIME MOJIOCKH, COCTOAIHE M3
HEOTOKHT4, BO3HHKILIHE KAK W IHPOJNIO3UTOBbIE NPOCIIONKH M3 IHIPOTEpMab-
HBIX pacTBOpoB (Tabn. VII, a).

IoukoBu/HbIe 0Gpa3oBaHuA TONOPOKHTA KOHIEHTPHYECKH-30 HUTBHOTO CTPOE-
HHA, 2 TAKXKE CKPHITOKPHCTAUTHYECKHE M CANMCTBIE €10 Pa3sHOCTH B HE3HAYH-
TeJIPHOM KOJIHYeCTBe OBUIH yCTAHOBJIEHDBI CPEM THIEPIeHHBIX Pyl MECTOPONKIE -
Huii Anretd 1 Borsu, r/ie oHM IperMyILecTBeHHO 0 GHApY KMBAIOTCA HAa KOHTAKTE
H3BECTHAKOB C OPY/EHeNbIMH TydaMu u Tydobpexunsavu. CxomHbie no gopme
MOYKOBH/IHbIE, KOHIEHTPHYECKH-30HATbHbIE 00Pa30BaHUA TOJOPOKHUTA CIIOPAMIH-
YeCKH BCTPEYalTCcsA B MPOXKWIKAX U B MYCTOTaX ALIMOBH/IHBIX MOPOJ HA MECTO-
poxpermn CamumBumsao, Came6a u Terpudlkapo. 3mech OH HepeIKo HAXOUTCA
Cpe[iy MOJIYOKHCIIEHHbIX MapraHIEeBhIX PY/ B TECHOH aCCO IMAUMH C KPHUIITOMea-
HOM, THPOJTI3HTOM H BEPHA/MTOM, 4 TAKXKE ONATIOM H KPHCTAITHIECKH-3EPHUC-
ThIM KBaplLeM.

ToropokHT B 30HE rumepreHesa oOBIYHO 3aMemiaeTcs MHPONIO3HTOM, KOTO-
Ppblif HEpeIKo JaeT NMpeKpacHsle MCeBOOMO PHO3BI TI0 eT0 KPYNHOKpHCTAIUTHYEC-
KHM arperaram, COXpaHas He TOJBKO XapaKIepHoe IS TOJOPOKHTA BOJIOKHH-
CTO-MTOJIBYATOE WIH YelllyiyaTtoe CTPOeHHe, HO W Oypbhi LBET H LIEITKOBHCTBIA
@neck, MO3TOMy NpPONYKTHI [aXe MOITHOTO 3aMEIEHHA TOJOPOKHTA MMPOITI03H-
TOM MAaKpOCKOMHYECKH M Hepeako noj OMHOKYNApOM NPHHHMAKTCA 32 TOM0-
POKMT, ¥ JIMIUb TIPH JeTAIBHOM MHKPOCKOMHYECKOM HCCIEOBAHHH B COBOKYII-
HOCTH C PEHTTEHOBCKMM H 3JIEKTPOHHO-MHKDOCKONMYECKHM H3yYEHHEM yCTa-
HABJTMBAETCA MOJTHOE 3aMelIeHHe TOJOPOKHTA THPOITIO3UTOM.

ToOIOPOKHMT MMeeT TeMHO-KOPHUHEBBIH HHOTAA KOPHYHEBATO-YEPHBIH IBET,
Gneck MeTaTMYeckwii. YiensHeni Bec, onpemenedHsii B.C. Amennson (UITEM
AH CCCP) mppocTaTHYeCKHM METOJOM M0 1IEeCTH H3MEepPeHHAM C INONpPaBKo#,
06y CIOBNeHHOM NPUCYTCTBHEM CPEIHEro CoJepXKaHuA B/ B MuHepare (7,61),
paBeH 3,56. Ilog MHMKpOCKONOM B NMPOXOJALIEM CBeTe MHHEpan oueHb crabo
MpOCBeUMBaeT: B TOHYAHIMX YelryHKaXx M TOHKHX CKONaX Ha KpasX KpHCTal-
JIHYECKHX 3€PEH OH OTYETIHBO IUIEOXPOMPYET OT CBETNO-OPAHKEBbIX 10 KOPHY-
HEBOTO H TEMHO-KOpuYHeBOro upeta. MMeer npsmoe noracanue. B oTpakeHHOM
CBETe B 3aBHCHMMOCTH OT KPYNMHOCTH KPHCTAIIHYECKHX 3€PeH UBET TOJOPOKHTA
MEHSIETCA OT CBETIO-CEPOro 0 TeMHo-ceporo. OTpaxkeHHe MHHepana He O[MHa-
KOBOE M 3aBHCHT OT KPYIHOCTH ero 3epeH. [ TOHKOKPHCTAUTHYECKHX Pa3HO-
cTeit oHO cocTaBnseT 21%, a WIA KpyNHOKpUCTAUTHIeCKUX — 25%. JIByoTpaxe-
HHe OTYETIMBO BHIHO TMPH M3YYEHHH 10/ MHKPOCKONOM KpPYITHOKPHCTaIHYec-
KHX €r0 pa3HOCTeH M IOYTH HE3aMETHO B CKPbITOKPHCTAUIMYECKHX. Munepat
CHJIBHO AHM30TpPONEH C LUBETHbIMM 3(ddexTaMu OT CBETI0-CEpOTO JI0 CepOBATO-
Genoro. XapakrepHsl ApKHe, 0C00EHHO B MMMepcHM, OypoBaTO-KpacHbIe BHYT-
peHHue pediieKchl.

Mocie TpaBieHMsi NMONHPOBAHHOH MOBEPXHOCTH LDIH(A, MPHIOTOBIEHHOTO
¥3 TOHKOKPHCTAUTHYECKO# Pa3HOCTH TOJIOPOKHTA, CEPHON KHWIOTOH (KOHLEHT-
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pama 1:1) c pobGaenenuwem 2—3 wanens H,0, (ua 50 r pactsopa H,S0,)
BBIABJIAETCA PAlMaIbHO-1YYHCTOE €r0 CTPOEHHE, A TAKOKE NPOABIAITCA PeIUKThI
pelKHX IMoBy/s HEOTOKHMTA, C KOTOPHIM TOJOPOKHUT 0OBINHO HAXOMTCH B Tec-
HOH 2CCOLMAIMH.

[opouiox MHHepana JIerKO PacTBOPAETCA B C1aboM pacTBOpE CepHOH KHTIO-
Thl, OKpAalllMBas pacTBOP B JIWIOBLIA WBET, YEM MOXKET TaKKe JIeTKO OBITh
OTIIHUHM OT MCEBIOMOP(O3 MHPOIII3HUTA N0 TONOPOKHTY. Jlake mocie mpomo-
KHUTEJIBHOIO KHMIIAYEHHA MOPOINKAa TOHKO MCTEPTOTO IHPONII3UTA B PACTBOpE
CepHOM KMCIOTHI OH OCTagTCA BeciBe THBIM.

IIpy MMKPOCKONHYECKOM HCCIEJOBAHHH TOHOPOKHTA BOJIIOKHHCTOTO CTpPOE-
HMS W3 MecTopoxkaeHusa UxuxsTa ycraHaBnuBaeTcA BobllOE KONMHYECTBO
MHKPOBKIIHYCHMH 3¢peH MaHraHuTa, OpayHMTa ¥ KBapua, KOTOpble 0ObIMHO
CKAIUTHBAIOTCA B MEXBOJIOKHHMCTBIX TIPOCTPAHCTBAX.

JlanHble XHMHYECKHX aHATH30B TONOPOKMTOB PAa3HBIX MO YCIOBUAM 0Bpaso-
BaHMA H arperaTHOMY CTPOEHWI0, TpHMBe[eHsl B Tab. 6, H3 KOTOPOH BHJIHO, UTO
BCE PasHOBHM[HOCTH TO[OPOKHTA, 32 HEKOTOPBIM HCKITIOYEHHEM, XapaKTepH3YIOT-
€Al O[JHHAKOBBIM KOMIUIEKCOM 3/IeMEHTOB. Pasinume cOCTOHT NpeuMyiiecTBeHHO
B TIOQIEI0BATEIBHOCTH PACTIONIOMKEHHA KAaTHOHOB ITO CTeleHH WX KOHUEHTPalHH.
9710 fABNEHWe B M3BECTHOW CTEMEHH MOJKET ObITh 0OBACHEHO PANTHUHBIMK YCIIO-
BHAMH 00pasoBaHMA TodopokHTa. [lo BenMuMHAM KOHLUEHTPALWMM 3MEMEHTOB
B TO/IOPOKHMTE OHH MOTYT GBITh PacNONIOXKEHBI B CJIeflyloleM BHe (B mopsAnke
yObBaHUA) :

Mn** -Mn** +Mg—~Ca—~Al->Ba—+Na—~K.

Kpucramoxumuueckue GopMynbl, pacCUMTAHHbIC HAMM IO IaHHBIM XHMH-
YeCKHMX aHATH30B, MNpHBeeHsI B 1abN. 7, B COOTBETCTBHH C IPHHATON HICATH-
3HPOBAHHOH (POPMYIION ITOTO MHHEpAIa, COMNEPIKANIETO 7 KaTHOHOB U 12 HOHOB
Kuoropoaa [39], HMerT cie Iy onmii BU;

1. (Mn3%2 Alg.a6Mgo32B20,14Ko 11 Cagpe) 1.9aMn Ehs * O125 * 2,71H,0;
2. (Mn 39 Cag 71 Mg 0,26 Baooas Alo 0o Koo Naggs) 20Mn#* + 045 + 3,56H,0;
3. (Mgo;7Alo;sCagsMn 514 Feoos NagosKopa ) 19aMn$os * O1z3 + 3,45H,0;
4. (Mn 76 Cao s Mgo,16 Nag 16 Aloo7 Sro,072Bao00s) 1,88 * Mn 312 * O1206 * 2,28H,0;
5. (MngsaBag s7Alg 16 Mgo,17 Cag, 11 Feoa Nages Kogz )17 * MnS » O 145 - 2,06H,0;
6. (Cag72Mgo 39 NagsMnj2aBagos) 168 * Mnds, * 01215 * 2,82H,0.

Pa3noo6pasne KaTMOHOB, BXOMIIMX B CTPYKTYPY TONOPOKHTA, KaK M3BECT-
HO, 00YCTOBIHBAETCA CMELIAHHO-CJIOHHOH HEYNOPAJOYEHHOH CTPYKTYpOi M-
Hepana, cocrosmero, no Bycepy u [piotepy [38], n3 uepenyroummxcs cioes
MnO, u Mn (OH),. B ycrnoBHAX ocaxIeHHs H3 pacTBOPa pa3HOOOpasHbIX MHHE-
PambHBIX COeMHeHMHT MONOGHAA CTPYKTypd, eCTeCTBEHHO, OO0ywIOBIMBAaET
BXOXK[IEHHE 3HAUMTEJIBHOTO KOJIMUECTBA KAaTHOHOB C Pa3JIMYHBIMH HOHHBIMH
pamuycamu. HekoTopbiii H3GBITOK HOHOB KHCIOPO/Ia B PACCYATAHHBIX (hOpMyJIax
(npotus 12) oOycioBIIEH, BepOATHO, MPHCYTCTBHEM B COCTaBeé MMHEpaid
wona OH™, paBHOBENHKOTO HOHY KHoIopoda. IlepecueT HaHHBIX XMMHHYECKHX
4HATM30B NPH BHIBONE KPHCTAIOXHMHYECKHX (GOpMysl TOJOPOKHMTA B HEKO-
Tophix npobax oBHapyxmBaeT u3bbrrok MnO, u H,0, o6ycnosneHHbi npucyT-
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Tabnuua 6
JlaHHble XMMHYECKH X aHANHI0B TOAOpOKHTa (B Macc. %)

OKuCnbl 1 1 2 3 4 5 6.
MnO 9,11 8,63 1,40 12,95 6,58 2,63
MnO, 68,60 66,51 61,10 69,61 66,06 71,02
Si0, 0,99 0,51 11,03 0,41 1,64 0,21
TiO, Crienpl Crenet Criennt Crieip Her Het
Al,O, 3,65 0,70 3,50 0,36 1,71 0,21
Fe,0, 0,54 0,24 0,52 0,27 0,55 0,25
FeO Het Hert Her Her Het Het
MgO 2,00 1,65 3,66 1,02 0,75 2,43
Ca0 0,82 6,17 4,14 2,86 0,88 6,16
Na,O 0,09 0,15 0,13 0,79 0,15 1,14
K,O0 0,80 0,60 0,15 2,11 0,15 0,14
BaO 3,26 1,07 Her 0,19 12,82 0,82
CoO 0,025 Het " Het Her 0,30
CO; Her & " 0,46 0,23 Het
P,0; g 2 » Her Her A
CuO 0,16 2 2 i 2 i
Zn0O Het 0,32 " = I e
H,0" 2,54 4,03 6,19 1,37 3,11 6,87
HR O 7,61 9,88 8,61 6,41 5,36 7,79
Cymma 100,185 100,46 100,43 98,81 99,99 99,97

1—6 TopopokuT: 1 — rpyGoluecToBATOTO CTPOEHHUA, OYeHb MATKHIl, HMeeT KO PHYHEB bl
uUBeT, WEIKOBUCTBI Gneck; MecTopoxpenne Yxuksra; 2 — co ¢abo 3aMeTHbIM Yeluy-
4aTHIM CTPOEHHEM, MATKHH, JIETKO PeXKeTCH HOXOoM; npoba B3sATa ¢ KOHTAKTA H3BECTHAKOB
M OpYAeHenbiX TY(OKOHITTOMEPATOB, TAM Xe; 3 — M3 30Hbl OKHCIICHUA HEOTOKMT-OpayHUT-
MaHIaHHTOBONH PY/bl ¢ MATOMOIIHBIMH MPOCIOAMH TOOOPOKHTA, TAM Xe; 4 — M3 NPoCcIos
OpayHHT-TOOOPOKMT-MAHIAHU TOBOI PYAbl; OTIHYaeTCA OONBINIOH TBEPHOCTHIO; TAM Xe;
5 — W3 30HBI OKHCIEHHA PoJIoHMTOBLIX pya; Conanbckoe MecToponeHue, Ypan ; 6 — u3
30HbI OKHUCITEHH A MapraHueBbIX Py MecTopoXieHHe AKKepMaHOoBCKoe, Hxubui ¥pan.

AHanumaku: 1, 2, 4, 5§ — P.C. flumua; 3 — JI.C. umnsaxckaa u 6 — B.M. CrenamuxuHa.

cTBHEM B mpobax He3HaYWTENIBHOH NpHMecH BepHagMTa. HexoTopheii M306bITOK
KHCIOPOJa M HEIOCTATOK BOIbI OOBACHAKTCA HATHYMEM B AHATH3HPOBAHHBIX
npobax maposnio3uta (cm. Tadm. 6).

HHrepecHble qaHHbIE TTONYYEHbI B Pe3ylIbTaTe MHK POPEHITEHOBCKOTO Onpere-
JIEHHS1 3aKOHOMEpHOCTeH MPOCTPAHCTBEHHOTO pAaclpejieNeHHs MapraHia, Kanb-
LMA U KpeMHe3eMa B TOJIOPOKHTe NepucToro crpoenus (Tabn. VII, 6-0). Pact-
POBBIE KapTHHBI pACIpEse/ieHUs 3THX 3NIEMEHTOB OBUIH TMONyYeHbl MPH YCKO-
pawouem Hanpsokewmn 20kV u Toke mnomiomeHHBIX anexspoHoB 40 HA.
WUcaiegoBanue mpoBOAWIOCh HA MUKpoaHanu3atope ~Careca” MS-46  (aHamu-
tuk C.E. BopucoBckmit) .

Mukpo/mbpaKIMOHHbIE KapTHHBI, NMOJTYYeHHbIE OT OTHIENBHBIX IDIACTHHOK
topopokuta (Tadn. VIII), comepikar neeBoreKcaroHANbHYI0 CeTKy peduiekcos,
MexIy KoTopwimu B Hanpasnewun 100 HaGniopalTcs HenmpephiBHbIE [THG-
(b y3HOHHBIE JTHHHH.

IloobHEIe JMeKTpoHOTpaMMbl, kak nokasanu B.@®. Uyxpor c¢ coaBtopamu

156



Ta6nuua 7

AtomHble KOIPDHIUHEHTBI IIEMEHTOB, BXOAAUMX B COCTAB KPHCTAILIOXHMHYECKHX
dopMyn pasIHYHBIX TO 0 POKHTOB

3neMeHT 1 [ 2 ] 3 4 5 6
| : S e
Mn?* 0,82 0,79 0,14 1,16 0,64 0,24
Mn** 5,06 5,00 5,06 812 5,30 5,32
Al 0,46 0,09 0,50 0,07 0,16 -
Mg 0,32 0,26 0,70 0,16 0,13 0,39
Ba 0,40 0,046 - 0,008 0,57 0,03
K 0,11 0,08 0,02 - 0,02 -
Na - 0,03 0,03 0,16 0,03 0,30
Ca 0,09 0,71 0,50 0,25 0,11 -
Sr - - - 0,072 - -
Fe - — 0,05 = 0,04 -
0 12,23 12,00 12,30 12,06 12,45 12,18
H,0" 0,90 1,46 2,48 0,49 1,20 2,40
H,0* 2,70 3,56 3,45 2,28 2,06 2,82

[34], cBOliCTBeHHB! TOMOPOKHTAM C HEYTIOPALOYEHHOH CTPYKTYpoii. [lono6Heie
TOAOPOKHTBI MOTYT ObITh OXapaKTepH30BaHbl Ga3UCHBIMH NCeBIONAPAMETPAMH
a =488 A; 6 = 2,84 A, onpenenseMbIMH N0 NCEBIOTEKCATOHATBHOH CETKE
penbeda.

Hamu Gbuiv mpoBeeHbl MHOTOUHCIEHHbIE PEHITeHOMETpHYeCKHe MCCIeioBa-
HUA TOMAOPOKHTA, PAalIMYAKLIETOCA N0 YCUIOBUAM 06pa3oBaHUA ¥ CTPYKTYPHBIM
ocobenHoctAM. Cneyer oTMeTUTh, YTO U3-33a CYILECTBEHHOM CJIOEBOM HEymo-
PADJOUEHHOCTH B CTPYKTYpPe TOJIOPOKHTA MOPOLIKOTPaMMbl, KaK NMPaBHIIO, TUIO-
xoro kavyectsa. B 1abn. 8 ykasanbl Hanbosiee KaueCTBEHHbIE PEHTIE€HOTPAMMBbI
TOIOPOKHTA H3 MecTOpoXXaeHuA UxukeTa. JI1A cpaBHEeHHA NPHEE/IEHA PEHTTEHO-
rpaMma KyOHHCKOTO TONOPOKHTA, KOTOPBIH MO YCIIOBHAM 0Opa30BaHHA OYEeHb
GMH30K K TOJIOPOKHTY, HCcQleJoBaHHOMY Hamu. Ha npMBOIMMBIX peHTreHorpam-
Max HabnwaawTca 3aMeTHbie KONMeOaHMA B MHTEHCHBHOCTAX M OTHOCHTEIIBHOM
TMONOXEHH! OTAEJIBHBIX JIHHHH, BBHIXOJALIMX 3a Mpefieibl OUMOOK M3MepeHH:.
91H xonebGaHudA, BEPOATHO, OTPAXKAKT BapHALMH B CJIOHCTOH CTPYKTYype TOHO-
poxura. [lomo6Hble konebamusa, xak ortmeuart E.A. Coxonosa, B.M. Crena-
HoB [28], mMoryT GbITh CBA3aHBI C ABJIEHWAMM IOJIMTHIIMM H CJIOEBOIO HEYIIO-
pANIOYEHMA MHHEepasia, O YeM MblI y>Ke roBopwiH Bemue. OGbiuHo HabnmionaeMbie
KoneGaHHA BeJIMYMH MEXIUIOCKOCTHBIX pacCTOAHMA B mnpepenax 9,47-9,72
0BycI0B/IeHsl, MO-BHIMMOMY, YaCTHUHBIM 3aMelleHHeM [BYXBATEHTHOTO Map-
raHua pyruMH KaTHOHAMH.

UK -cniekTphb!l TOJIOPOKHTA CXOHBI MeX/Iy coBOH H HMEKT WIOXKHYI0 H aCHM-
METPHUHYI0 XapaKTepHCTHUECKYI0 TMONOCY NMOMIOMIEHHA C ABYMA MMKAaMH, MaK-
CHMyM KOTOpBIX Haxomurcsa B mpenenax 410-550 cemM! u 750—1100 em'.

ConocraBjieHHe HaHHBIX TEPMHYECKHX AHATH30B PAalTHYHBIX TOIOPOKHTOB
NOKA3bIBAET, YTO TOJOPOKHMT HE [14eT JOCTATOMHO XOpoumMX Tepmorpamm. [ToTe-
pA Beca MpM HArPeBaHMM B HUX MJET JOBONBHO ofHooGpasHo. Ot 30 no 400°C
MPOUCXO[MT OTHOCHTENIBHO PaBHOMEpHAA MOTEPA BO/bI, MHOTJA YCHIHBAACH B
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Tabnuua 8
PenTreHROrpaMMsl TOIOPOKHTA

1 2 a 3
I d 5 d I d I d
10 9,72 8 9,70 10 9,72 9 9,54
10 7,50 1 7,70 6 6,93
7 4,77 5 4,77 4 4,98 7 4,82
10 3,35
5 3,09
7 2,634
10 2,40 3 2,49 10 2,406
7 2,19 6 2,17 5 2,20
1 2,00 4 2,07 1 2,01 2 2,15
4 1,766 1 1,766 7 1,78
8 1,67
1 1,564
4 1,499
3 1,44 4 1,43 4 1,433
1 1,413 2 1,420
4 1,323
1 1,275

JlaHHble XMMMYECKMX 2HAIM30B o6Gp. 1 —6 TOJOPOKHTOB M3 MecTOPOXIeHH A UXHUKBTA
npuBenens! B Tabn. 7; o6p. 7 — TONOPOKHT C 3NMeMeHTapHo# Aueiixoil ¢ = 14,6; b = 2,84;
©=9,55 A[34]; 8 — TonopoKHT 3 MecTopoxnerns Jloc Uunoc, Ky6a [28] .

unrepsane 200—-300°C. B 310M MuTEpBaTE, M0-BHANMOMY IPOH3OLIIO HATIOME-
HHE NOTEPH MOJNEKYIAPHOH BO/IBI M HEGOJBUIOTO KOJIHYECTBA KOHCTHUTYIMOH-
HO# BOJBI — rUApoKCcHIbHOH rpymnbl OH ¢ oTHOCHTeTBHO CiTabBIMK BOJIOPOTHBI-
mu cBA3AMH. Hexoropoe yBenuuerme notepu Beca B untepsane 420—500° C cesa-
33HO, [0 BHOHMO MY, C 0 THOBPEMEHHBIM BbIHe/ICHHE M BOIbI H KHATOpoaa. [ToBEI-
lieHHasA CKOPOCTb MOTepH Beca B HHTepBate 600-700°C ¢ makcuMymoM mpu
650° C oTpaxaer npespaenue TOOPOKUTA B FayCMaHHT.

Muponwsurt —MnO, —Hapaay ¢ BEPHAIUTOM B OKUCIEHHBIX H TOTY-
OKHUIEHHBIX pyIOax MecTopoxaeHwd TeTpHMuKapoHCKOTo py[OHOTO paifoHa
TIPMHAIMEXXHT K IIMPOKO pacmpocrpaHeHHoMy muuepany. OH oflapjaer upes-
BBINAHHO M3MEHYMBBLIMH GOPMAMH M BENMUHHON KPHCTAUTHIECKHX 3epeH, KOTo-

5 6 7 8
X d ] d I d i § d
4 9,72 3 9,47 10 9,55 10 9,66
1 7,70 4 6,98 2 7,99 2n 7,1
4 4,98 4 4,98 9 4,77 6 4,75
3 4,54 6 4,75 3 4,54 2 44
3 3,36 3 3,996 121 3.4
6 3,15 4 3,183 2 3,18
" 4 2,48 1 2,552 6 3,07
4 2,40 9 2,45 2,45 1n 2,44
2,40 2,433
2,376 7 237
4 mn 2,358
2,388
2,356
6 2,17 4 2,24 2 2,20
1 2,01 2 2,15 1 2Ly
1 2,09
2 1,894 5 1,95 3 1,98
1 1,766 1 1,933 i 1,92
2 1,840 1 1,91
1 1,65 1 1,692 2 1,63
1 1,656
7 1,548 1 1,599 2 1,54
3 1,536
2 1,502
4 1,43 .
6 1,419 7 1,42 1/2 1,42
2 1,363 4 1,383 ‘) 1,38
1 1,297 1,394
1 1,241 1271

pbie 3aBHCAT, BEPOATHO, OT NEPEKPUCTAUIM3aUMKA reieid IMOPOOKHIIOB Map-
raHlia, TOABEPrUMXCA B 30He TMNEpreHe3a OKHCIEHMIO, JETHMIpATAMK M IHepe-
KPHCTANJTH3ALMH. :

Haubonee kpynmHOKpPUCTA/UIHYECKHE PA3HOCTH NMHPOJIIO3MTA MMEIOT FIOMMHH-
pyIomee pacrnpocTpaHeHHe ITaBHBIM 00pasom B paiioHe MecTopoxkaeHui Cam-
umeunsgo, Camebo u Terpullkapo ¥ mMpHypoueHBI K TOHKMM, KOPOTKHM BeT-
BAIMMCA TNPOXWIKAM CHMMETPHYHOTO CTPOeHHA B IUIOTHOH KPEMHHCTO-Ke-
TIe3MCTOH MOpoIe.

Cpe OKMQIEHHBIX M MONYOKHCIEHHBIX DY/ MaHTaHHT-HEO TOKHT-HpayHHTO-
BOTO H MAaHTaHHT-TOAOPOKHTOBOTO COCTABA MECTOpOXJeHHA UXHMKBTA IfA MH-
POJIIO3NTA XapaKTepHbl paJHATBHOJIYMHCIOE M KOHIEHTPHYECKH-CIIONCTOE
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CTpOeHHEe, YHawIe[IOBAHHOE OT TOJOPOKHTA, MO KOTOPOMY OH [1aeT BeJIMKOJIIel-
Hble NceBAOMOPdO3bl, PHYEM COXPAHAA He TOJIHKO BHELHHH ODIMK KpHCTAI-
JIMMECKHX 3epeH, HO ero DypoBaTo-KOpHYHEBLIA LBeT U Oneck. MHorpa cpem
no7I06HBIX TPOTIOEB, COCTOALIMX H3 TMCeBOOMOP(O3 MUPONIO3NTA MO TOAOPO-
KHTY, HaON0OanTcs OTAENbHbIE HENMpPABWIILHBIE CKOIUIEHMA TOHKOKPHCTaI-
JIMUECKUX arperaToB MHPOJTIO3HTA AUIOTPHOMOPGHO3EPHHUCTOTO CTPOEHHS,
CepoTo LBETAa, ¢ MOTAIUIMYECKMM BliecKoM, pe3ko OTIHYAIIIETOCA OT BBIIE
ONHCAHHOH Pa3HOBMIIHOCTH IHPOJIIO3UTA M, BEPOATHO, BO3HHUKILIETO B PE3Yilb-
TaTe MepeoTIOKEeHHA OKMUIOB MAapraHiia Mol BO3/JefCTBHEM OIM3MOBEPXHOCT-
HBIX TH/IPOTEPMATTBHBIX BOI.

B pane aryyaeB B MOYKOBMAHBIX OOPA30BAHMAX OKHMCICHHBIX MAaHTaHWTO-
TOJJOPOKHTOBBIX Y/l TIPH M3YYEHWHM HX MMOJ, MHKPOCKONOM YyNaBanoch Habiio-
NaTh PENHKTOBYW KOJUIOMOP(HYI CTPYKTYpPY, 0OyCIOBHBLIYH IepecianBa-
HHE TOHKHX CKPBITOKPHCTAIHYECKHX 30H CHKUCTON Pa3HOBMIHOCTH I pPOJIIO-
3MTa C ABHO KPUCTAUIHYCCKHMH €I0 30HAMM M 30HAMM TOJIOPOKHTA, COXPAHUB-
LIErocA OT 3aMelleHHA Mupomo3utoM (Tabn. IX, a). B Gonee packpucrammso-
BaHHBIX MOYKOBHM/HBIX 0OpPa30BAHMAX MUPOJIK3UTA METAKOJUIOMIHOH CTPYKTY-
pbI HabiiofaloTca Bee MepeXOo[bl OT ArperatoB TOHYAHIMX €ro 3epeH, 06bIuHO
CIaramoiMX UEHTPATBHYH 4YacTh rovek B Gonee rpyOble pajHaTbHO-TYYHCTBIE
arperatsbl. [Ipy 37T0M POPMBI MOYKOBH/IHBIX, HATEUHBIX WM IIAPOBUIHLIX MEJb-
YaHILMX TeJl COXpaHAKTCA, HO Iajkas chepHYecKas MOBEPXHOCTh KaK Obl
MOKPHIBAETCA MENKMMM KPHCTAIMYECKUMHU rpaHAiMHM. Vi3yueHue mopn MHKpO-
CKOTIOM TMOJOOHBIX MOYKOBHAHBIX OOpa30BaHMH MUPONII3KTA MOKA3&I0, UTO
KPHCTAIIMYECKHE OTPaHMYeHHsA TPHHAUIeRAT OTHENBHBIM PaJHATRHO Pacro-
JIOKEHHBIM YIUTMHEHHBIM KPHCTAITHYECKHM 3epHaM NHMPOJTIO3HTa ¢ XapakKTep-
HOM 1A Hero craifHocThio (Tabn. IX, 6).

Ha mectopoxneHus UXMKBTA NMpPOJIIO3HT BCTpEYaeTCA B 30He TUNepreHesa
HEe TOJIBKO B TECHOW acCOlMAlMM C THIPOOKHCIIAMH MapraHua, HO ¥ B BH[E
TOHKHX MPOKWIKOB ¥ HEMPaBWIbHOW (b0 PMbI CKOTIIEHHH CPaBHHTENBHO KPYTIHO-
KPHCTAITMYECKHX Aarperatos aIIoTpHOMOPEHO3EPHUCTOTO CTpoeHHsA, Gomee
TO3HET0 TMPOMCXOXKIEHHA, HAXONAUMXCA Cpedd TOHKOKpPHCTATIHYECKOTO
arperara MHPONIK3UTA, BOIHHKIIETO B Pe3yJIbTaTe OKHUCIIEHHA TOHKOIHCIIEPCHO-
ro Gpaymira (tabn. IX, g). [lockonbky coeIMHEHHA MapraHua B 3THX MPOXHI-
Kax TMpeJICTaBleHbl, KaK NpPaBWIO, MUPOIH3HTOM, MOXHO MpEIIOI0KHTH, YTO
MHPOTNIO3HT oOpasoBaIcA B mpouecce MeTamopdu3Ma, MPOHCXOIMBIIETO B
YCIIOBUAX OTHOCHTEJIbHO HeDOMNBLIOH IMyOHHBI M OCTATOYHOIO JIOCTYTIA KHCIO-
pona. OmHAKO MOXHO TPEONONOXHTh, YTO M B ()OPMHPOBAHHM THIIOTEHHOTO
[IMPOJTI3HTA MOTJIH NPHHUMATH YYacTHe TaKdKe HarpeThie HUCXO/IAIIHE BajO3HbIe
BOJIBI, YACTO COJIEPIKALLME OTHOCHTEIIBHO TOBBIIIEHHbIE KOTHYECTBA KMCIOPO/a,
ocofGeHHO B yYaCcTKaX MHTCHCHMBHBIX TeKTOHHYECKHX HapyILCHMH C CHCTEMaMH
MHOTOUYMCIICHHBIX TPELUMH, HEPEIKO MPOCTHPAKINMXCA Ha Gonblryr rmyGuHY
[33]. Mo-eumiMoMy, 3TH e BOMBI HTPAlOT Ty WIH HHYI0 POllb B MPOLECCAX
NepeKpHCTANIN3AIME BelleCTBa PYOHBIX Tel, YI0, B YAaCTHOCTH, MPHBOMMT K
MCYC3HOBEHHI0 B Py/iaX THPOJIIO3HTOBOTO COCTaBA METAKOJUIOMOHBIX TEKCTYP
u crpykryp. OcoBeHHO oTYeTIHBbIE H3MEHEHHA HaOTI0NATCA B O POTOBHKOBAH-
HbIX HEOTOKHT-GpPayHHT-TOJOPOKMTOBBIX pPY/IaX, HMEHWIUMX IIHPOKOEe Pacmpo-
CTpaHeHHe Ha MeCcTO poXaeHHH UXHKBTa.

[IpH OKHUICHWH MAHTaZHHTOBBIX, GPayHMT-TayCMaHHTOBBIX, @ TAKXKe Kapbo-
HATHBIX Y[ BO3HHKAIOT YACTHYHO PHIXIIbIE NIOPHCThIE MACChl, 0COBGEHHO LIMPOKO
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K ct. B.B. Kanununa




Ha@imiomaeMele cpeiu pyn MectoposxieHuit Terpudlkapo, Camumunemo u Borsu,
COCTOIIHE [TTABHBIM 06Pa30M U3 CAXHCTOH, CKPHITOKPHCTALIHYECKOH W PeKO
KPYNHOKPHCTAIIMYECKOH Ppa3sHOCTEeH NHPONIO3HTa, HAXOAAILETOCH B TECHOH
acCoIMalHH € BepHaMTOM, PaHCBeMTOM H KpunToMenanoMm. Tlocmemanii Hepeako
obnanaeT KopHeBHIHBIM cTpoeHHeM (Tabnm. IX, 2).

[lo maHHBIM XMMHYECKOTO aHAIH3a TMPOTIO3NTA, BOJHMKILIEFO B peaynsrare
OKHGICHUA KPYNHOKPHCTAUTHYECKOTO Pa[aiibHO 1y MCTOro ToRopoKuTa (aHa-
mmK P.C. flumna), ycranasnusaercs cnemyloumi coctas (8 %): MnO, —
83,71; TiO, — aiemss, AL,O3 — 0,02, Fe,05 — 0,018, MnO — 1,46, MgO —
0,84, Ca0 — 144, Na,0 — 0,03, K,0 — 0,01, H,0™ - 0,3, H,0* — 1,38,
CO, — wer, Si0, — 10,80, BaO — 0,27, CoO — 0,011, P,0s — 0,02; cymma —
100,30. Kak BH[IHO M3 HaHHBIX XHMHUYECKOTO AHAIH33, 4 TAK)Ke JaHHBIX pacyera
pebaerpamm (talnn. 9) B aHanuampyemoi npobe NPHCYTCTBYET He3HAYHTEIIbHANA
npiMech TOJIOpokHTa. [IoBpIIeHHBIe KONHYeCTBAa B mpobe KpeMHesema obbsc-
HAKTCA NPHCYTCTBHEM B HEHl TOHKOIMCIEPCHOTO KBapla, KOTOPhIH OGbMHO
BBITIOJIHAET MeXIDTaCTHHYAThle NMPOCTPAHCTBA B TOJOPOKHTE, B M3GABHTBCHA OT
Hero MpH 0T6ope npob moyrk He Bo3MoXkHO. IIpHCyTCTBHE KBapua B no80GHBIX
npobax mofTBepxkIaeTcs TakkKe Haluuvem Ha nefaerpammax (oM. TaGm. 9)
cooTBeTCTBYIonmX nuHmA (4,25; 1,38), XapakTepHbiX U1 KBapua.

Jhmvm 9,56, 490, 7,00 v 627 CBMBETENBCTBYIOT O NPHCYTCTBHH B ipobe M-
pOJNIO3NTA PENUKTOBR TONOPOKHTA M HE3HAYHTEIBHOH MEXaHWYeCKOH IPHMECH
KPHIOTOMEaHa .

B 1a6i. 10 npuBefeHs! JaHHbIE [ONYKOIHYECTBEHHOIO ONpene/ieHns TeMeH
TOB, BXOJAIUHX B COCTAaB ITHPOIIIO3HTA PAa3lIHYHOI0 FeHe3uca, a TaKkxke MOJIyOKHC-
nleHHoro 6payHuTa M TOOOPOKHTA, MONYYeHHBIE C TOMOLIBIO 1a3¢PHO-CIIEK TPAITB-
HOro aHamu3a. [Ipn aHaiM3e MOJIyYeHHBIX MAHHBIX YCTaHABIMBaeTCA HEKOTopas
HEeoJHOPOOHOCTh XMMHYECKOTO COCTaBd HCCIEJOBAaHHBIX HAaMH MHHEpazos,
06yCIIOBJIEHHAA , BEPOATHO , PAATHYHBIM I'eHEe3HCOM 3THX MMHEPAJIOB .

[Monmyyennasa M depeHIManbHad KpHBaA IICeBOOMOPGhO3bI MMPONK3KTA IO
TofIopoKHTY (0Gp. 420) XapakTepH3yercs ABYMS 3HAOTEPMUIECKUMH OCTAHOB-
KaMH: TIepBas B MHTEpBANe TEMIEPaTyp OT 560 no 700°C ¢ MaKCHMYMOM IpH
Temnepatype 660°C OTBGUACT IUCCOLMAIMU TUPOTIIO3HUTA C oﬁpaaosal-mem bpay-
uuTa; BTOpas nmpu 920—1000°C ¢ MakcHMyMOM nipu Temneparype 970°C otge-
yaeT mepexony GpayHUTa B rayCMaHHT, Kak HaHOoJIee yCTOHYHBBIA MPH BRICOKHX
Temmepatrypax okmucen MapraHma. Ob6mas moTeps Beca [UiA HCCIedOBaHHOTO
obpasua papna 11,4%.

IIHpOM03KT MO CpaBHEHHIO ¢ JAPYTHMH MapraflieBbIMH MHHEpPaJlaMH, C KOTO-
PBIMH OH 06BIYHO BCTpEYaeTcs, MMeeT Bojee BBICOKYI0 OTPaXXaTebHywo Criocob-
HOCTh, TAKOE K€ BBICOKOE IBYOTpaXeHne (OT cBemio-cepoBaro-Oesoro fo Ganee
CBETJIOrO C keITOBATLIM OTTEHKOM) M aHW3OTPONMIO.

Pamcpoennut —MnO;.Cpeau u3yueHHBIX DY/l BCTPEYAeTCA COpagHyec-
KH B PYOax 30HEI THIlepreHe3a B TECHOH aCCOLHALMH C KPHCTA/UTHYECKH-3epPHHC-
ThiM mHpomo3uTom. OH 06bINHO B BHOE KPYNHOKPHCTA/UIHUECKHX PafHallbHO-
JIYUMCTRIX ATPEraToB BhHIMO/HAET IONOCTH B IUIOTHOMH 0XeJIe3HEHHOH ALIMOBHII-
HOH Toponie KpacHoBaTo-Gyporo upera. KpymHosepHucThie 00pa30BaHHA pamc-
Je/UMTa HepeKo pasBHBAlOTCA BHO/b TOHKHX TpPELMH MeXIy MeTOYKaMH
KBapua MoJIOYHO-BeIoro LBeTa WIH ONWIA W XajlueloHa ronyboBaTo-ceporo
uBera, OBGBIMHO OH HAPACTAET CHMMETPHYHO HA CTEHKaX MPOXWIKOB, oBpasys
MEepPHCThIEe pAINHATIBHO-TYYHCTEIE ATPEeraThl,
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Tabnuuga 9

Pesynbrars: pacuera AebGaerpamm muponio3uTa MeCTo pox e HHA YxXuBKTA

I d /4 d —‘ I d
- P i
1 9,56

1 6,27 2 7,00

2up 4,90

2 4,25 3 4,33 2 4,28
1 3,96 7] 3,96
2 3,40 9 3,38 4 3,40
10 3,15 10 3,14 10 3,14
1 2,69 S 2,77 1 2,69
9 2,41 7 2,42 7 2,41
4 2,13 4 2,13 4 2,13
1 1,986 1 1,99 1 1,992
1 1,830 3 1,83 1 1,83
9 1,63 7w 1,64 9 1,629
4 1,567 2 1,57 3 1,567
4 1,44 2 1,45 3 1,446

1 1,38 1 1,381

7 1,31 3m 1,31 7 1,311
3 1,055 3 1,088 3 1,056

1, 2 — ncespomopdoas TH POJIIO3MTA TI0 TOJOPOKHTY PAIM AN bHO-TYUMCTOTO CTPOEHH A
3 — ncesnoMopdo3a MHPOTIO3UTA 10 MAHTAHUTY ; 4, 5 — MHPONMIO3HT FHIIOTEHHOTO NPOHCX0-

HJEHU S ATI0 TPHOMOPhHO 3¢ PHECTO To CTPOEHMA; 6 — 3TAJOH MU POITIO3NTE U3 CTIPaBoYHU KA
ASTM — kapr, 12—716.

Pamcaemmmur xax mo BHEIIHEMY BHAY, TaK H II0J, MHKPOCKOIIOM Upe3BbIvaii-
HO TPY[HO OTIMYHM OT MHPOIHO3MTA, NIOITOMY [UIfi €0 TOYHOM JHATHOCTHKHU
CledyeT NpHGeraTh K PEHTTCHOCTPYKTYPHOMY aHanu3y . Hamu Gbiy HOJTyYeHbI
AaHHbIe HECKONMBKHUX MOPOLIKOrpaMM, XApAKTEPH3YIIIMX KAK TOHKOKPHCTAII-
THIECKHE €ro pasHOCTH, TaK H KpPYMHOKPHCTAUIHYeCKHe. Bee OHH H[IeHTHUHEI .
Pesynbratsl pacuera ommoit u3 nebaerpamm, MOMyYCHHOH s KPYNHOKpHCTATI-
JIHYECKOH PAa3HOCTH PaMCIeIUIHTa, NIpHBENEHBI B Tabn. 11.

CpaBHeHHMe [aHHBIX PEHTTCHOBCKMX aHAU3IOB C COOTBEICTBYIOIIMMM [aHHbI-
MH JUIA pAMCAETITHTA,, IPHBENEHHBIMY B CIIPABOYHHKE ASTM, nokaszano TouHoe
COBIIaficHHE He TONBKO TTIABHBIX JIMHHHA BOJIBIIOLN HHTEHCHBHOCTH, HO M IOYTH
BCEX OCTANbHBIX JIMHHH, XaPaKTepU3YIOLIHX CTpOCHHE KPHCTAUIHYECKOM pener-
KH paMcOemTa.

Jlns xapakTepucTUKH XMMMYeCKoro cocrasa PamcpesuinTa HaMu 6b11a 0T06-
PaHa npoba u3 KpymHOKPHCTATTHYECK HX JIYUHCThIX €ro oOpa3oBaHui, BBIMOI-
HAIOIHX OTAENbHBIE JKEOAbl M TOHKHE MPOXWIKH B AUIMOBHIHON TOpofie u3
MeCTOpox/deHuss CaMIUBHIIBIO . AHAJIM3 BBHITOJIHEH B.M. Crenamkunoii . Pesyib-
TaTel aHanu3a (B macc%), cnemyrowme: MnO, — 96 3, MnO — 0,50, Fe, 0,
0,7, CaO — 050, Si0, — 122, AL0; — 055, H,0" — 04, cymma — 100,27,
162

a4
i 4‘7 d 1 d I d
| =
4 4,25
9 3,36 1 342 10 3,43
10 3,14 10 3,10 100 31
8 2,42 8 2,39 50 2,41
3 2,13 4 2;19 25 2,13
7 2,11
1 1,98 6 1,967 15 1,98
2 1,84 2 1,83 5 1,81
2] 1,629 9 1,618 50 1,63
il 1,572 8 1,355 23 156
1 1,447 7 1,435 15 1,43
1 1,38 4 1,387 15 1,;1
5 1,363 8 1,302 20 15 i
3 1,088 8 1,053 15 1,0
5 1,059 -
7 1,036

BecbMa THIMYHOH JUIA paMCHE/UIMTA OKa3anach TaKKe KpHBas uarp::::n:a,
noyyueHHas auddepeHIManbHEIM MeTogoM . Jlna aTtoro MHHEpana ngJth M;;K_
oueHb €1abo BhIpOKEeHHAA 3K30TepPMHYECKAsA OCTAHOBKA C Temnepanlrﬂa A
CHMYMOM IIpH 500°C, cOOTBeTCTBYMOILAs IIPEBPAIIEHHIO paw:,cnennﬁml bl i
mio3uT. [lpe pe3Ko BIPDKEHHbIE IHAOTEPMUYECKHE OCTAHOBKH, niep 58
pane 620—710°C ¢ maxcumymom npu Temmeparype 690° C coorser ; gCTaHOB-
commamuu MnQ, W npeBpaiueHuio ero B f-6payHHT. B:IILDTEPMHEIECK& Liiing
ka B uHtepBane 960—1100°C npu makcumyme 10107 C cooTBeTcTBYET MpEBp

rayCMaHHMT.
ule?ii;ﬂyﬁ gﬁ:ﬂ:i{i —yMnO - Mn, O3 — 110 cpaBHeHHI0 C ApYTHMHA pync;osﬂz:g{?l:
LIMMH MUHEPATAMH H3YY€HHBIX HaMM MapraHLEeBbIX PYH npucyrcmyf(:) =
HEHHOM KOJIMYECTBE, OJIHAKO B HEKOTOPBIX ClyuasaX OH AdeT JOBOJIbH Hp); s
TOHKO3epHUCTBIe 060COBIeHHA ¢ MHOTOUMCIIEHHbIMH MEPECeKA0MUMH 1P
Ta.

Kal';;n fqgg:;u}:uenmx PYNaX W3 MeCTOPOX/IEHUA UxuxBIa FEYCMH?::) u;:geﬁéc‘i
IPUCYICTBYET B BMIE arperaroB MeJIbYalilHX KPUCTATUIMKOB, c!J:TaaTe e
KOBHIHbIe 0Opa30oBaHus Ha CTEHKAX YeoJl, BOSHUKIIMX B pea?rn e
(pu3Ma pepBHYHBIX OKMCHBIX py[. MexnoueyHsie NPOCTPaHCTBA

163



Ta6nuua 10

JneMeHTHBIH COCTAB NMPOJAN3MTA PA3JIHYHOrO redesnca, GpayHuTa H TOAOPOKHTA, MO
[aHHBIM J1a3epHO-CNEKTPAILHOT O NOJTY KOJHYeCTBeHHOr 0 aHAIH32

Copepxanue anemeHToB (B %)
Munepansi -
n 0,n 0,0n 0,00 n
Kpynuokpucrannnieckas pasHoCTh THPOIOIHTA Mn, Pb, Mo,V,Zn,Co, Bi,
HOPOTEPMANIEHOIO MPOMCXONJIEHHS, CIaranilero Si Mg, Ba Y Cu, Ti,
NPOXHITKH B POILOHHTO-MaHT"aHHTO-6payHHTOBOM Al, Be
pyne : Ca
ToHKO3epHHCTas PA3HOCTh MHPOMIO3HTA, BO3HKKWAA Mn  Si, Pb, Mo, Bi, V, Cu
B 30He I'MlepreHesa 3a cyeT OKHMCNeHHA TONOPOKHTA Mg, Ni, Sr, Cr, Ba,
Al, Y
Ca
Bpayuur, Gonee Mo3fiHero re/lpoTepManbHOro re- Mn, Pb  V,Co, Al,Sr, Cu,Be
He3uca, CIaranlHi NPOXKMWIKHK B ayCMaHHUTO- Mg, Ba, Y
BGpayHuTOBOI pyne Si,
Ca
Tonopokur paMambHOTYYHCTOT'O CTPOSHHUS Mn, Mo, Pb,V,Co,Ni, Cu,Be
cna6o 3aTPOHYT MMPOLECCOM OKHCIIeHHA Mg, Ca, Y
Si

faGnmuua 11
PeHTrenorpaMMbl PaMcAeIUTHTA H3 MecTopokAenna CaMuIBHILAO

I d 1 d 1 d / d
10 4,08 3 211 10 1,628 1 1,276
10 3,14 2 2,07 4 1,562 2 1,250
10 256 2 1,982 1 1,550 1 1,163
3B 244 3 1916 7 1,480 5 1,126
240
2 235 1 1835 4 1,438 9 1,074
3 744 i) 1 1,716 il 1,363 9 1,056
7 1,667 6 1,307, 2 1038

’eofax BBINOJIHEHBI OTHOCHTEIBHO KPYNMHOKPHUCTAUIMYECKOH pa3sHOCThIO rayc-
MdHHTa AUIOTPHOMOPGHO3EPHUCTOrO cTpoeHusa Gonee Mo3mHero MO BpeMeHH
obOpa3oBaHuA.

CpenH raycMaHMT-MaHTaHHT-OpayHHTOBBIX pYHO MeCTOpOxIeHHA Uxukpra
OGpayHHT H raycCMaHWT HAXOJATCA B TECHOH aCCOLMALMH, pHueM Gonee KpyTHbie
3epHa OpayHHTa HepeaKo 3aMellleHbl TOHKO3EPHHCTOH PasHOCTBIO TayCMaHuTd.
OueBnaHO, 3TO CBA3AHO C MPOLECCAMM MeTaMOp(H3Ma, KOTOphle, BEPOATHO,
BBI3BaHBI BO3[ICHCTBMEM BOCXOMAIIMX (IIIOMIOB, BO3HHKLIMX W3 MarmarHuec-
KHX MCTOUYHMKOB H OKa3aBLIMX BOCCTAHABJIMBalOIlee [EHCTBHE HA OKMCIBI Map-
radua 6oee BbICOKOH BaJIeHTHOCTH.

I'aycmanut, obpasylomuit ncesgomopdosel mo 6payHuTy, HACTOJIBKO TOHKO-
3EPHHCTBIN, YTO MOYTH He NMoafaeTcs UAeHTHGHKAIMH MO MHKPOCKOIIOM , XOTH,
KaK U3BECTHO, €r0 KPYINHOKPHCTUIIMYECKHE Pa3HOCTH O4eHb JIErKo [Har HOCIH-
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pytoTca 6rnaropapA HaIHYHIO XapaKTepHbIX [UIA HEro MOJMCHHTETHYECKHX IBOJ-
HHKOB H AIPKO-KPAaCHOMY BHYTpeHHeMmYy pedrieKcy, uTo nouTd He Habmomaercs
B CKPBITOKPHCTAJTHYECKHX ero pa3sHOCTAX.

Omnpenenedne TOHKOAMCIIEPCHON PasHOCTH FayCMaHKTa GbIJIO MPOBEIeHo ¢ 1o-
MOLIbI0 PEHTTeHOCTPYKTYPHOIO aHanu3a Npobbl, BbICBEP/IEHHOM M3 NOBepXHOC-
TH monupoBahHoro uviHga. IIpu cpaBHEHMM NMONYYeHHBIX JAHHBIX C [aHHBIMH
JUIS TAYCMaHHTA, IPUHATOrO HaMu 3a 3TasioH [37], BUIHO, YTO BE/IMYHHBI MeX-
IUIOCKOCTHBIX pPacCTOAHHI M MHTEHCHBHOCTD JIMHHH , XapaKTepHble LI UCCIelye-
MOro MHHEpana ¥ NMPHHATOIO HAMHU 3a 3TAIO0H, NMOYTH MACHTHYHBI (1adi. 12).

B meramopdu30BaHHBIX pydax KapOoHaTHOH dauMu MecTopoXaeHusa Uxuk-
BTa TayCMaHWT MHOI[A HAXOMWICA B BHJIE arperaToB Cpefy PONOXPO3UTA U B
OTAENBbHBIX yYacTKax Gonee NO3/AHEro poLoOHMTA.

l'ayemanut uHoraa oBpasyer Takyke UeNOYKH H APY3bl MEJIKOKDHUCTAUTHYEC-
KHX 3epeH BO BHYTPEHHHX YacTAX DYOHBIX MPOXWIKOB IHIPOTEPMAaJIBHOIO
NPOUCXOXEHUA, TPUCYTCTBYIOIUMX B M300WIMH B pydax MeECTOpPOXIEHUA
UXHKBTA U pelKo B pynax Ha Mectoposxaenuax Terpu-lliapo u Aireru.

BepHanut —MnO; - nH,0 — nonp3yerca WHMpPOKHM paclpoCTpaHeHHeM
CpedH OKHC/IEHHBIX MApraHIeBbIX pPYH M3Y4YEHHBIX HAMMH MECTOPOXIEHHH, XOTA
3HAUMTETbHBIX CKOMIEHHH OH He JaeT. B cMecH C KpUNITOMENaHOM , PaHChEHTOM ,
CAXKHUCTOH Pa3HOBHUIHOCTHIO MHPOJIO3NTA M MTIMHHCTHIMM MHHEPAaMH OH BCTpe-
uaeTcs IJIaBHbIM 00pa3oM B BEpXHHMX FOPU3OHTAX 30HbI rumepreHesa. O6paso-
BaHHMEe BepHA/IMTA CBA33HO C OKMCIeHWeM KapOOHaTHBIX MapraHUeBbIX pyd; OH
BO3HHKAET M 23 cYeT U3MeHEHUsA B 30He rMMepreHe3’a rayCMaHMT-MaHraHUTOBbIX
H TOJOPOKHT-BpayHHT-MaHTaHMTOBBIX pyA. BcTpeyaercs oH B BHOE PBIXJIBIX
Macc KOpPHYHEBOrO, HIOKONAHO-Dyporo 1BeTa, @ TaK)Ke B BH/E IUIOTHBIX Yep-
HBIX KOPOK, HaTeuHbIX 00pa30BaHWii H NPOXHIIKOB. B mMpocnmosix M3BecTHAKOB
HepeaKo NPHCYTCTBYET B BHE TOHKHX BETBAIIMXCA OEHIPHTONOA0GHBIX 0Opa-
30BaHHH. .

[Toxg MHUKpPOCKONOM BepHaAMT W3OTPOINHbIA WM c1abo H3OTPOIHBIH ¢ 3aMeT-
HbIM KoJUloMopdHbIM cTpoeHHem. [lo BHeumeMy BHOY C TPYIOM MOXeT ObITh
OTJIMYHM OT HEeKOTOPBIX Pa3HOBHIHOCTEH MaHTraHuTa. C [OCTOBEPHOCTHIO YCTa-
HaBJIMBAETCA JIMILb MO JAHHBIM PEHTTeHO-CTPYKTYpPHOTO aHAJIH3a M MO peaKiyH
dappeeBa, KOTOpas [aeT NMONOKHTEIbHbIA 3¢dexT Ona BepHaguTa W OTPHIA-
TENbHBIH [IJ1A MaHTaHHTA.

PentreHoBckOMy H XMMMYECKOMY MCCIIENOBaHMSAM IOOBEpPrcs BepHAIUT
ABYX pasHoBHaHocTed. [lepBasi — caxucTas pa3HOBHIHOCTb, BOSHHKLIAA 33 CYeT
OKHCIIeHHA KapOOHaTHbIX pYI OpraHOreHHOH CTIPYKTypbl (MecTopoxaeHHe
Boreu) , npoananusuposaHHaa B.C. CremauikuHoii. Pe3ynbTatsl NpHBEIEHB! B
tabn. 13 (komonka 1). B xonoHke 2 npuBe[ieHbl JaHHbIE XMMHYECKOTO aHAITH3a
IVIOTHOH Pa3HOBMOHOCTH BepHagMTa, BO3HHKIIErO B 30HE THIepreHesa Togopo-
KHUT-OpayHHT-MaHTaHHTOBBIX PYJ MeCTOpOXk/IeHHsA UXHMKBTa, MPOAHAIM3HPOBAH-
Has aHasmTHKom JLII. HekpacoBoii.

[MpuBeneHHbIe BhIlIE JAaHHbIE XHMUYECKHX AHATTH30B YKa3biBalOT Ha BBICOKOE
colepkaHWe B aHAIM3MPOBAHHBIX Mpo6ax BepHaJMTa MeXaHWYEeCKMX NpHUMeceH
[IOCTOPOHHHX MHHEpAIIOB, 4 TAKXe afcOpOHpPOBaHHBIX TMIPOOKHCIIAMH MapraH-
ua sneMeHToB. B Tabn. 14 mpuBesmeHs! pacueTsl GOpMyST BepHagMIa B COOTBET-
CTBMH C MMEIOLMMHUCA [NaHHBIMH XMMHYECKHX aHANM30B B Tabn. 13, BeIYMCIIEH-
HbIX 0e3 KOMIOHEHTOB, BXOMAILIMX B COCTAB a[COPOHPOBAHHBIX JJIEMEHTOB W
MeXaHHYeCKOH IPHMECH.
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TaGunuua 12
PeHTreHOrpaMmsI raycMaHuTa
1 2 3
i d 1 I d 1 d
l ~ I S
3 4.95 5 4,99 3 4,94
2 4,02 = = = -
4 3,09 3 3,02 5 3,09
2 2,85 2 2,85 3 2,89
10 2,75 9 2,78 9 2,77
8 2,50 10 248 10 2,49
6 2,36 4 2,36 4 2,36
2 2,04 2 2,04 4 2,04
5 1,825 - - 2 1825
2 1,790 2 1,790 5 1,795
1 1,695 1 1,699 3 1,706
7 1,659 - — 3 1,642
1 1,608 - - - -
1 — raycMaHuT ajulOTPHOMOP(HOrO CTPOEHHHA, BLINONHAKUIMN MeXIoyedHble Mpo-
CTPaHCTBa; 2 — raycMaHMT TOHKO3epHMCTOI'O CTpoeHuA, obpadyiomui rncesmomopd o3sl

mo GpayHHTYy; 3 — 3rtajioH raycMmanura [37].

TaGnuupa 13
[JaHHele XHMHYECKHX aHATH30B BepHAJHTA

1

2

OKHCnbI Conepxamne p r(;:;::(:;:guue Conepxannue
mace. % (X10 000) EnMace X
Sio,, 0,45 75 0,62
Al, O, 0,45 44 0,25
Fe,0; 0,05 0,08
MnO 5,74 809 4,82
MgO 0,75 186 1,32
CaO 1,48 264 1,84
Na, 0 0,52 84 0.93
K,0 2,03 215 0,83
MnO, 75,73 8711 79,56
BaO 0,21 14 0,68
o, 0,66 150 Her
H,O0" 4,58 2542 2,54
H,0* 7,45 4135 6,62
Cymma 100,01 100,09

MonexkynsapHbie
KOIMYecTBa
(X10 000)

103
50

679
327
328
150
88
9151
44

1410
3615
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1 2 3

I d I d T d

2 1573 — = 5 1,579
9 1,539 1 1,542 8 1544
1 1,465 = — 1 1,468
2 1,442 3 1,440 4 1,445
5 1,421 = = 0.5 1,423
4 1,375 2 1,379 0,5 1,382
2 1,350 1 1,352 3 1,350
4 1,310 = == 1 1,306
2 1,286 2 1,281 4 1280
2 1,125 1 1,122 -+ 1,125
1 1,103 - - 2 1,101
1 1,087 1 1,085 4 1,083
3 1,075 = = 2 1,064
2 1,032 1 1,030 4 1,030

QopmyIibl BepHAIHTa, B3ATOTO M3 MECTOPOXIEHHA BOrBH, TAK M U3 MECTO-
poxaedua UxHKBTa oyeHb GIM3KH MexIy coDOH H HMEWT CIENyIOIMi BHI:

1-— Ml’lgt'}'gMﬂétgq 01 26 (OH)Q ‘740,77[’[2 O,
2 == Mngtg 1Mn%‘:0601 36 (OH)Q ’540,671']2 0.

Kak BuIHO M3 BBIYKCIIEHHBIX ¢OpMYIl BepHAIMTa, YacTh MOHOB KHCIOPOMaA
(0*") 3amemeHa rugpokcunbHbiMu uoHamu (OH'7); kpome Toro, B mcce-
AOBAHHOM MHHEpAJe, HAPAMY ¢ JOMMHUPYIOLIMM COOEpKaHMEM [IBYOKHCH Map-
raHua, B He3HaUMTENIbHBIX KOJIHUeCTBAX NMPUCYTCIBYET TaK)Ke K MapraHell ¢ bonee
HU3KOH CTeIeHbI0 OKHCTICHHA .

IliA M30TPONHBIX W €1a60 PACKPHCTATUIM30BaHHBIX pasHOCTEH BepHAIUTA
GbUIM TIPOBE/IEHBI PEHTreHOMETpHUeCKHe HCCITEJOBAHUA MHOIOYHCIIEHHBIX Npo6,
KOTOpbIe B MOAABJIAIMEM GONMBLUIHHCTRE CIIYYaeB OK43aJIHCh PeHTr eH0aMOpQHbI-
MH, HO MHOT/1a Ha 06lllemM 3aByanHpOBAHHOM YepHOM (oHe AeGaerpaMm Nposs-
naTea audpakiyonnbie muHuu (2 40-245 u 140-145), xapakTepHsie s
HayaJbHOH CTaMM PacKpUCTAIUTH3AUMK NPHPOJIHOTO THAPATA ABYOKHCH MapraH-
ua.

B uensax Gonee MONHOM XapaK TEPUCTHKH (PHIMIECKUX CBOMCTB MCCIIEAYEMOro
MHHEpaa HaMH ObUTH MPOBEAEHBI €ro TePMHUYECKHE HCCIIeMOBaAHMA. IToutn Bce
LEepHBATOI PAMMBI BEPHAUTa XapaKTepH3YHTCA MOCTOAHHBIMHM JHOOTEPMHUEC-
KuMH 3pdexTamu ¢ Makcumymom npu 150 u 180° C, npiuem ocHoBHas macca
corepxalleics B MHUHepalle BOJBI BhIAENAETCA B MHTepBaie oT 50 1o 150°C.
Cnenyrouias cTagus BbIJeneHMs BOIbI IIDOMCXONMT B uHTepBale or 150 mo
300° C. 3aTem NPOMCXOMMT ee MeIeHHOE BhIAENeH e NouTy fo 400°C.
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Tabnuua 14
Pacuer opmyn Bepuanura w3 mectopoxkaenus boreu (1), Uxuxera (2)

Homepa ananu3zos 1 2

Oxcuenel MnO MnO, H,0 MnO MnO, H,0
B macc.% 5,74 75.13 7,45 4,82 79,56 6,62
MonekynapHsie 809 8711 4135 679 9151 3675
KOJIHYecTBa

(x10000)

AToMHBIe konuuec- 809 17422 4135 679 18302 3675
TBa KHCJIOpoaa

Uncno aTOMOB KHC- 0,07 1,56 0,37 0,06 1,62 0,32
N0poJa, PacCYMTaH-

Hoe Ha 2

AToMHBIe KonnyecT- 809 8711 8270 679 9151 7350
Ba KATHOHOB

Uucno aToMoB Ka- 0,07 0,78 0,74 0,06 0,81 0,64
THOHOB

Ipumeuanue CymmaaroMHBIX KOTHYECTB KHCIopoaa WA mpobei 1 =22366, MHo-
sutens 2:2,2366 =0,894; mns npo6el 2 =22656, mHOMMTens — 2:2,656 =0,883.

WK-crnekTpbl B pasiuuyHbix mMpoBax MCCIedyemMoro BepHAIWTa, MONyYyeHHbIe
B UT'EM AH CCCP E.C. Pymunukoir Ha nByxiyueBoM crektpomerpe VR—10,
HUMEIOT MOJiockl Nornouienus B obnactu 400—700 cm™! u 3aHMMalT OMHAaKO-
BOE MOJOXeHHe BO BCeX MCIBITAHHBIX po6axX ¥ MOryT CUMTAThCA XapaKTep-
HBIMH [UIA HCCTIeyeMOoro MuHepana. boibumHcTBo npob B o6mactu 900—1100
em™! yacto MAKT OMOTHUTENBHYI MOJIOCY MOITIOUIEHHA, KOTOPYIO, MO-BHIH-
MOMY, ClleflyeT CBA3aTh C IPHCYTCTBHEM 3[1eCh relid KpEMHe3ema, IpHUEM
WHTEHCHBHOCTD TIOTJIOIiEHHA B 3TOH 061aCTH OOBIYHO BO3DACTAET C YBEJIHYEHHEM
COJlep)KaHuA KpeMHe3emMa.

HEKOTOPBIE COOBPAXKEHHSA
OB YCIIOBHAX OBPA30BAHHA MAPIAHIIEBBIX
PY1 TETPHUKAPOMCKOI0O PAMOHA

JeranpHoe TUTOIOTO-MHHEPAIOr HYECKOE H3YUeHHe Hanbo/ ee H3BECTHBIX Map-
raHueBbIX MecTopoxIAeHui TeTpHilkapoicKOro pyaHOTO paioHAa JAJI0 BO3MOX-
HOCTh aBTOpaM HACTOMALLEH CTAaTbH COTJIACHTBCA ¢ BBICKAa3bIBAHHEM HEKOTODBIX
uccnenosareneit [3, 18, 19] o cuHreHeTHuecKOM (CHHXPOHHOM) C BMELIAIOLIH-
MH OTJIOXeHUAMH XapakTepe obpa3oBaHMs IUIACTOBBIX H JIMH3000pasHeIX 3arne-
WeH MapraHueBbIX H X e/1e30-MapraHueBBIX pYA H 0b HX CBA3M C NOJABOLHO-THI-
pOTEpMAUILHOH HeATEeNIbHOCTHIO , TPOABUBIIEHCA B 3MOXY HAKOIUIEHHA OCAIKOB
pYAOBMelatoe TOMIH.

OnHa H3 BaKHeHIUMX 0CODeHHOCTEeH Te0JIOrHYeCKOro CTPOEHHS MapraHIeBbIiX
mecTopoxienui TerpuuxapoicKoro paioHa Kak H HkHO-apMAHCKOIro panoHa
(mecTopoxaenne CBapaHckoe), MPHYPOYEHHbIX K OBMAcTH pa3sBHTHA TeOCHH-
KJIMHANIBHBIX OTJIOXEHUH, 3aKJII0YaeTCA B MX TECHOM acCOLUMALMH C KPEMHHCTBI-
MM ALIMOBHIHBIMH MOPOOAMH, COAEpP KAlMMH [1eIUIOBBIH MATepual, Yepemnylo-
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muMHcA ¢ iactamu TydoB, TydoOpekuuit, TydonecyuaHHKoB W H3BeCTHAKOB
H 3aJeXXaMy JIaB JauMToBOI'0 cocTaBa. [Tomo6GHbIA mapareHesuc oTpaxcaer coye-
TaHHe MPOLECCOB CeJHMEHTAIHH C HHTEHCHBHOCTBIO MOIBOOHOTO BYJIIKaHH3IMA,
06YCIIOBHBIIHX C/IOXKHYIO FE€0JIOrHiecKyio 06cTaHOBKY ¢OpMHPOBAaHHA MapraH-
11€BBIX MECTOPOX/IEHHA B paCCMaTpUBaEMOM pErHoHe.

MosHo NpeAmnonarats, YTO NepBOHAYIbHO pYHbl NMpe[CTaBIAIH coboi Map-
raHueBsie KapboHatel. X mpespaujeHue B TONOPOKHT-MaHTaHHT-IIHPOJIIO3KTO-
Bble, MaHTaHHT-IHPOJIIO3HT-TAYCMAHUTOBEIE, HEOTOKHT-GpayHHT-MaHTaHHTOBhLIE
pyAbl ABIAETCA CIeCTBHEM BO3[EHCTBHA Ha HHX rOpAYMX pacTBOpoB, Gora-
TBIX KPEMHE3eMOM, KOTOpble CONMPOBOXMAMH 3KCTPY3HHM J1dB, [HOKPBIBAIOLIMX
ocagku. Kpome toro, Bo3MoxHoe BIMfAHMe Ha o6pasoBaHHe NOOOGHBIX Py
HMEJIM Harperble HUCXOMALLMe BaJIO3HbIE BOJIbI, COIEPHALIHE OLIYTHMbIE KOJIH-
YeCTBa KHCIOpOHa. ITH BOBI MIpali Ty WM HHYIO pOllb B NPOLIECCAX MepeKpHC-
TA/UTH3aLMHK BellleCTBa PYIOHBIX TeN, YTO, B YACTHOCTH, IPUBENIO K HEKOTOPOMY
HCUe3HOBEHHI0O B py[axX MeTaKOJUIOHMIOHBIX TeKCTyp H cTtpykTyp. Kpome Toro,
OTHOCHTEIIBHO TOpAYME Ba[03HbIe BOMbI ABHIMCh NMPHYHHOH MepeKpHCTAIIH3A-
IIMH pYJHOTO BelllecTBa, YaCTHYHOrO H3MeHeHHA MHHEpanbHOI O COCTaRa, a TAKKe
3HAYHTEILHOT O OKBApleBaHHA MapraHUeBbIX pyd H BMeILaouHuX Nopo.

BrusAHHe pasnuuHbBIX 10 CBOEH re0JIOrHYeCKOH NPHpO[E MpOIEeCCOB OTpa3H-
JIOCh Takoke Ha MOp¢)OTIOTHH PYIHBIX 3a€Xeil, HX COCTARe, YCIIOBHAX 3a/leraHu,
0OYyCNOBIIMBAA M3IBECTHYI0 [BOMCTBEHHOCTh OOLIMX reHeTHYECKHMX MPH3HAKOB
PYOHBIX CKOIUIeHMH. BMecTe ¢ TeM OTUETIIHBO NMpOABIAIIAACA M3BECTHAA LHK-
JIHYeCKaas KOODAHHAUMA BY/KaHH3Ma H pymoobpa3oBaHus HO3BOJIAET CBA3ATH
MCTOYHHKH DYIHBIX KOHLEHTpAIMH C MpOABJIeHHeM CyOMapHHHBIX MOCTBYIKa-
HHYECKHX MPOIIECCOB.

Ipyras cymiecTBeHHasa 0COGeHHOCTh MECTOPOXKIEHHH 3aKITI0YaeTCHA B HANOXeE-
HMH TPOLECCOB MeTaMOp(dH3Ma B IIMPOKOM CMBICIIE 3TOr0 TEPMHHA, BKIIIOYad
npeobpa3oBaHHA B paHHEM [MareHe3e, MposABIIeHHe TePMOIHHAMOMETaMOpPHH3-
Ma, COMPOBOXIAIOUIEr OCA JXHIbHBIMH THIPOTepMaIbHbIMH HOBOODPAa30BaHHAMHU
M HaJIOXKeHHbIMH MpOoABJIeHUAMY Gonee NMO3aHeH COGCTBEHHO THOPOTepMATbHOM
MUHepaTH3aui . Bce 3TO YCNOXKHWIO CTPOeHHE H COCTaB py.,o0cobeHHO Ha Mec-
TOpOXIeHHH UXHKBTa, rie THOpOTEPMAbHAsA MHHEPATH3ALHMA CHIbHO H3MEHWIA
IepBOHAYa/IbHbIE PYMbl, 4TO 3aBYAJIMPOBATIO OCHOBHBIE YepThl, XaPAKTEPH3YH0-
1He IPUPONY MEPBUYHBIX PYIHBIX OCAIKOR.

Kak mnokasanu HallM MCClIe0BaHHA, MHHEPAIbHBIH COCTaB MapraHieBbIX
pPYyL HccledyeMBIX MECTOpOXIeHHH ropasno MHoroobOpasHee, a CTpOeHHe pyn
3HAYMTENBHO CIIOXKHee, YeM 3TO MpeCcTaBIAIoch paHee.

Cyns mo pe3ynbTaTaM H3yYeHHs BellleCTBeHHOTO COCTaBa Py H BMEILAILIMX
MOPOM ¥ MHTEpIpeTalHH MX IepBUYHBIX CIOHCTBIX TEKCTYP, COXPAaHHBILMXCA B
penukToBO# (hopMe, NMepBOHAYATILHOE OpYMEeHeHHe NMPeNcTaBiAer cobod Xemo-
reHHble MapraHencofepxaiiie ocafKH, aCCOUMHPYIOLIHe C KOUIOMAHBIM KpeM-
HMCTBIM M KapOOHATHBIM BellleCTBOM.

OxucHble W KapOoHaTHble pymHble (ammu 00pasoBaHbl, COOTRETCTBEHHO,
rMIPOOKHCIAMH H KapGoHataMu Mapradma. OHH nperepnend M3BecTHbie H3-
MeHeHHA B pe3ynbTaTe OOMeHHBIX peaKilii B PasHYHBIX 30HAX HEMNOTHOCTHIO
KOHCOJTHIHPOBAHHBIX OT/IOXKEHHH H Mocnelyloume npeobpa3oBaHusa B Npouecce
JerHapaTaiMi ¥ pacKpHCTAUIM3AaLUMH BEIlecTBAa B CTAMI0 PaHHEro QWareHesa,
COXpaHsA TOHKOCIIOHCTOE CTPOeHHe MePBHYHBIX OCAIKORB.

B mnpouecce pacKpHCTA/UTH3AUMH NMEPBHYHBIX THAPOOKHCIIOB M KapOOHATOB
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MapraHia Ha paHHeH CTaJMM MHHEpPaJbHbIX NMpeobpa3oBaHuii B MepexofHon da-
IMM BO3HHK&JIH MaHTaHHT, pONOXPO3HT, MAHTAHOKANBILMT, 4 B (allii OKHCHBIX
PYd — mpeuMYyIlllecTBeHHO GpayHut, 0Opa3oBaHHe KOTOpOro, KakK HM3BeCTHO,
MPOHCXOOMT B YCNOBHAX CpPaBHUTEIBHO HE3HAYHTEITbHOIO MOBBILLEHHA Temre-
patype! u fgapiedns. Heobxonumo mpu 3T0M NOMYEPKHYTh, YTO OCHOBHAA Macca
MHHEpaNbHEIX HOBOOOpDa3oBaHMi, BO3HMKAWIMX HENOCPENCTBEHHO H3 pylo-
HOCHBIX OCaJIKOB, B COCTaBé PAauTMUHLIX PYOHBIX Qaumii Bo3uMKiIa B Gonee cre-
IMHIECKHX YCIOBHAX NOBBILICHHBIX TeMIIepaTyp M [aBJICHHH OJHOH M3 HHM3-
LIKX CTaguil TepMOAHHAMOMeTamopdu3Ma.

B ycrnoBuAX MHTEHCHMBHOM NepeKpHCTAJUIM3AlMH , IPOUCXoALeH Gea cymiect-
BEHHOr 0 MPHBHOCA HOBBIX MHHEPATBHBIX BELLECTB , BOSHUKIIH Ge3BOIHbIE Coenu-
HeHHA MapraHlia H ejle3a, a TakXKe CWIHKAaThl MapraHua. B atux ycnosuax B
aCCOLMAIMH C KPHCTAUIMYECKH-3€pHUCTBIM OpayHHTOM WIH pPOJOXPO3UTOM
aUI0TPHOMOPGHOTO CIPOEHHA B COOTBETCTBYIIIMX pyOHBIX (amuax oGpaso-
BBIBATKCh F'ayCMAaHUT, POJOHMUT,, Wapenka punenur.

OpHako creflyeT OTMETHTh, YTO TOJOPOKHT-MAHTaHHTOBBIE H HEOTOKUT-Gpay-
HMT-MAHTAHMTOBbIE PYMIbl MECTOpOXAeHHA UXHKBTa BO3HMKIIM, BEPOATHO, IIy-
TeM 3amelteHus Ty$os, TydonecyaHHKOB, TyoOpeKumii H H3BECTHAKOB 3a cueT
HEKOTOpOro NpHBHOCA MapraHua BOCXO[ALUMMH TepMalbHbIMH pacTBOpaMH,
CBA3AHHBIMH € OTHEILHbIMH 0YaraMH pasrpy3ku rumporepM. K stomy nepuomy
OTHOCATCA BO3HMKHOBEHHE I'JIABHOH MacChl TOIOPOKHMTIOBBIX DY/, OKBaplieBaHue
MaprasieBbiX pyJ H o6pa3oBaHue TOHKOIMCIIEPCHOH pa3HOBHIHOCTH OGpayHuTa M
HEOTOKHTA, B H300WINM NPUCYTCTBYIOIMX HA MEeCTOpOXKIeHHH UXHKBTA.

TepmarnbHele pacTBOPHI iepEMELIATHCh IPEHMYIIIECTBEHHO MO MOPHUCTHIM MO-
poraM, a Takke Mo TeKTOHHYeCKMM HapylleHWsaM. PuTmudeckas mnepemexae-
MOCTB OTHEJIBHBIX PYIHBIX IPOCNOEB C Pa3HbIMH CTPYKTYPaMH M YaCTHYHO pas-
HBIM MMHEepPaIbHBIM COCTABOM CBHIETEIIbCTBYET O NMEpHOJMYECKHX KoyebaHusax
CKOPOCTH NPHBHOCA MapraHua.

IMepBuuHO crnoMcThIe PyAbl MpHOOpenH THIMYHOE PHTMHYECKH-TIONIOCYATOE,
a B MecTax oOWIbHOro 00pa3oBaHMA CWIMKATOB aTaKCHTOBOE cTpoeHue. Hau-
Gollee MHOrOYHMCIICHHAas MMHepalbHasA ACCOLMALMA XapaKTepH3yeT CpaBHUTEINb-
HO TO3[HMEe MPOABIEHUA Npolecca MeTaMopdH3Ma U NMpefcTaBleHa XXHIbHBIMH
HOBoOGpa3oBanuAMHK. Cpeln HMX B KayecTBe IePeXOJHOro THIA BhIIENANTCA
acconManMM MHHEPAIOB, CNAralilHe MPOXWIKH IBIMHHCKOrO THUINA, KOTOpbIE
IIMPOKO pachmpoCTpaHeHbl B pyHax MecTopoxkienma Uxukera. B ux cocrase
B TOH WIH HHOH Mepe HaxomArcs pydoobpasyiolie MHHepalibl M MHHEpabl
NOMYMHEHHBIX HEpYOHBIX MPOCIIOEB B 3aBHCHMOCTH OT COCTaBa py[, MepeceyeH-
HBIX NOJOGHBIMH TpOXWIkamMu. TakuM o00pa3om, Nporecc >XHIBHOIO MHHe-
panoobpa3oBaHusA B TJIaBHOH Macce MPOMCXOMWI Ge3 MpHBHOCA CYIIECTBEHHOTO
KOJIMYECTBA HOBBIX MOPIHMA MUHEPATIBHBIX BelIECTB,

Hapany ¢ TMNHYHBIMH KWIaMH TIbITMACKOro THNA B PyJaX MeCcTOPOXIeHHH
Uxuikpra u Cameba BHIIENAOTCA KWIbI, B COCTABE KOTOPBIX HAXONATCA TOHKO-
OUCTIepCHBIN (IUTACTHHYATBIN) GpayHWT, HEOTOKHT, HPUIEINT, CBHIETEIbCTBYIO-
IMe O TPHBHOCE XJIOpAa B MpoilecCe FMAPOTEPManbHON MHHEpATH3AIMH, HAIO-
YKEeHHOHW Ha MapraHieBbie PY/Ibl.

B MecTOpOXIeHHAX OTCYTCTBYIOT 3HAYHTEIbHbIE CKOIUTEHUA PY/I 30HBI IUIIep-
reH{esa, O[JHaKoO NpPH 3TOM MUHepabHast aCCOUMALMA , XaPAK TEPH3YI0LIAA TpoLece
rHnepreHesa, BKIIIOY3AET 3HAYHTEIBHOE YHCIIO MHHEpaiibHbIX BHIOOB. B uucne
HX BIlepBble YCTaHOBJIEHbI TOAOPOKHT, KPHIITOMENIAH , PAHChEHT .
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MAPITAHILEBOE MECTOPOXIEHHWE IMOPOXWHCKOE
(EHUCEHCKHA KPSDK)

Mectoposxmenre Haxomurcs B 650 kM Kk ceBepy or r. KpacHospcka u pac-
MOJIOXKEHO B CeBepo-3amagHOM uactH EHucelickoro KpAXa, B MeXIypeube
[Toposxwoit 1 Boporoeks, B 12 kM Bocrounee p. Enuces. OHO npuypoueHo K
Boporosckomy nmporuby, ero BOCTOYHOIM 4YacTH, HMeHyeMoi MuxeeBCKo# Braju-
Hoit. TTo manueiM JI.U. MycatoBa, B.B. Ycranosa u np., ator nporu6 6sun chop-
MHPOBaH B MO3JIHere0CHHKIIMHATIBHO-HHBEPCHOHHYI0 CTA[IMI0 M IpPe[CTaBIfAeT
coBOi HAOXEHHYI0 CTPYKTYpY Ha [MCIOLMPOBAaHHBIA BYJIKaHOTeHHO-OCAmOY-
HbIH KOMIUIEKC PaHHereOCHHKIMHAILHOH cramuu pudelickoro umkna Euxmceit-
ckoit BetBH CasHo-EHMcelicKOH cKIamyaToii obnacTy.

BoporosckHid 1poru6 BBINOJIHEH KOMIUIEKCOM OCaJOYHBIX BepxHepudeii-
CKO-KeMOPHICKHX OTIIOKEHHH, CMATBIX B CIIOKHYI CHCTEMY JTHHeilHO-Gpaxu-
(hOpMHBIX CKIIaJIOK W Pa3BGHTHIX pa3phbiBaMH CeBepO-3amaiHOH M CeBepo-BOCTOY-
HOH OpHEHTHPOBKH.

ITpeicTaBNeHHs 0 reoNIOrHYeCKOM CTPOeHHH PaiioHa OCHOBAHO Ha MCCIIe[IoBa-
HuAX reonoroB KpacHompckoro reonoruveckoro ynpaeneHus B.B. Ycranosa,
ILHU. MycatoBa M fap., a TakXe JIMUHBIX HaOniofeHWH aBTOpA.
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KPATKAA XAPAKTEPHCTHKA NEOJIOTHYECKOI'O CTPOEHHA
PAHOHA MECTOPOXIEHHA

Kommnexc ornoxexuil, Boinonuaoumi Boporosckuit mporub, umeer aByx-
WieHHOE CTpOeHMe; HMXHAA YaCTh OTIOXKEHWH NpefCTaBJieHa NOPOJaMH BOPO-
FOBCKOH, @ BepXH#AA YacTh — MOPO/IaMH YalICKOH CepHM.

OtnoxeHus BOPOTOBCKOH CepHH NPOTATHBAKTCAY3KHMH MOJIOCAMH Ha 3amaf-
HOM M BOCTOYHOM GopTax npornGa. OHM JEeNATCH nu TPH CBUTHI (CHH3Y BBepX) :
CeBepOPEYeHCK Y10, MYTHHHCKYIO H CYyXOpeyeHCKY.

Tloponp! ceBepopedeHCKOM CBMTBI IIpe/iCTaBleHbl IaBHbIM 06pasoM Teppu-

reHHbIMH 0Gpa3’oBaHHAMM, KOTOpbIE B pa3pe3e U3MEHAIOTCA MO TPaHyIOMETPH-
yeckoMy cocTaBy. HHXHIO YacTh CBHTBI CIaraloT KOHITIOMEPAThl M TPaBeNIUTHI.
KBepxy OHM noCTeleHHO NMePEeXONAT B NMeCUaHHKH, aJieBPOJIHTHI H 3aKaHYMBAKOT-
CA M3BECTHAKAMM, MECTAMH B 3HAYMTENIbHOH CTemeHH I0JIOMHTH3MPOBAHHBIMH.
MouHocTs cBuThl 180-990 M.
* OrnoXeHuss MYTHHHCKOH CBHMTHI HaGNIo[aloTcs B BHOE y3KMX TeKTOHMUe-
ckux OIOKOB. B HMXXHeH YacTH 3Ta CBHMTA Npe[ICTaB/IeHa TepPHreHHbIMH 06paso-
BAHMAMH: TNecYaHHKaMH H ATIEBPOJIMTAMH, a B BEPXHeH — IlepecliaHBaLMMHCH
NecYaHWKAMK M M3BECTHAKAMM, B KOTOPBIX IPHCYTCTBYHOT IumacThl (mo 50 M)
ponomMHToB. MowmHocTs ¢BHTBI 900—1300 M.

JIns OTIOXKeHHWH CyXOpeuYeHCKOH CBHTHI XapakTepHa o6paTHas 3aBHCHMOCTB.
Huxaiiol0 yacTh craraloT M3BeCTHSAKH, BEDXHIOW — BaJIyHHble KOHITIOMEDAThI.
Moumocts ceuthl mopagka 1200—-2000 m.

O1noXKeHuA YancKo#l CepHH COITIACHO MEPeKphIBAalT MOPOABI BOPOTOBCKOH
cepuu. Mx oGpasoBanue cBA3aHO ¢ perpeccueil mopsa. OHM LIHPOKO paclpocTpa-
HeHbl B Mexzaypeube Boporosku, IloposxHo# u CepepHoii. B HacTosee Bpemsa
Ha 3TOH IIOIWANM BelyTCA IeoJloro-NoMcKoBble paGoThl Ha Mapraden. Otnoxe-
HHUSA YaNCKOH CepHy MIeNATCA Ha [IBE YaCTH: HWXHIOK H BepxHiow. HixHsas vacts,
M3BECTHAas MO/ HA3BaHWeM TOObEMCKOH CBMTBI, Npe[iCTABJICHA JIOJIOMHTAMH,
MHpPOKJIACTOBBIMHM H TEPPHreHHBIMH 0Opa3oBaHMAMM. B HeH 3aneraior mMaprad-
LeBOPYyJHble NauKH. BepxHAA yacTh CI0XKEHA TE€PPUreHHbIMH NOPO/IAMM HUKHe-
HEMUAHCKOH CBMTBHI, NMpe[ICTABJIEHHBIMH KpPAaCHOUBETHBIMH apKO30BbIMM Mecua-
HHKaMH.

Ha otnoXeHusax MOAbEMCKOH CBHTBI OCTAHOBHMCH HECKOJNIBKO [eTalbHee,
TaK KaK K HMM NpPHYpOYeHbl OCHOBHBIE py[iHble KOHIEHTPALMH. JTH OTIIOXe-
HUA MpPeCTaBNAT COO0H OTHOCHTENTBHO XOPOLUO BBIIEPXAaHHYH TPOMYKTHB-
HylI0 NMauKy, 3a/leraiilyl0 ¢ pPa3MbIBOM Ha BBIBETpeNnbIX monomurax. Hikwsas
YaCTh MOLIHOCTBIO TIOPAAKA 2 M NpPEeNCTaBJIEHA MECTPhIMH MApraHIOBHCTBIMU
ITTMHAMHM, B KOTOPbIX B TeX WIM HMHBIX KOJH4YecTBax HabGmiofawTca oGnomxu
JOJIOMHMTOB, AJeBPOJIMTOB H pelKO MapraHleBbIX pyH, OTHYEro IpaBHIIbHEE
ObUT0 GBI TOBOPHTH O CHIIBHO OMAapraHUOBaHHBIX obnomMkax momommrtoB. Ha
TIMHAX JIeXar cepble GpeKUMpoBaHHBIE KpeMHHcThIe Mopoasl. CTeHkH MHOro-
YHCIIEHHBIX TpelWH MOKPHIThI IUIEHKOH TIMPOOKHCIOB MapraHiia, 4ro MpH-
maeT 3THM 0Gpa3oBaHMAM OYeHb cBoeoGpasHbii oGmuk. MomHocTs mnacra
KpeMHHCTBIX mopon 4,3 M. TlocenHue mepeK peIBaloTCA TepPUreHHbLIMH 06pa3o-
BaHUAMM, MPeJCTABIIAMMMHE coBOM B HMKHEH YacTH MOILHYIO TOJLIY aleBpo-
JMTOB C MPOCNOAMHA aprH/VIMTOB M Ty(dOB, 2 B BepXHeH YacTH TOJILY Mecya-
HHKOB. UMenHO aneBponMTOBbie M TydoBble NOPOL! ABNAKTCA NPOLYK THBHON
MaYKO#, B KOTOPOH Ha pa3sHbIX cTpaTHrpaduyeckux ypoBHAX IMaBHbIM 06pa3om
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B HMXXHEH M MeEHbIlUE B Cpe[lHed YacTAX ee HaXO/[ATCA MapraHueBble pyIIHbIe
HAKOIUIEHHA PAa3HOH MOIIHOCTH: MOIIHOCTh TPOIYKTHBHOMH MauKH HENOCTONH-
Ha 1 u3MeHsAeTca oT 21,7 mo 85 m.

[MponykTHBHAA MayKa MepeKpbIBaeTCA PO30BATO-CEPHIMH TY(haMH M CHIHLH-
TaMH, BbifleNifeMble MO HasBaHWeM TyQo-KpemHucToW nayku. Ilopomsl aToi
nayk¥ OOBIMHO Tpy/[Hee HOJAKTCA (PHIHYECKOMY BBIBETPHBAHMI0O M XOPOUIO
nposasiAwTca B penbede. OHM crnaraT TpAabl H HeGOMIbIIME BBICOTKH, 2 TAKKE
HabmopatoTcsa B Geperosbix obHaxeHuax pex [lopoxHoii, CesepHoit  Boporos-
ku. [lonHas MolHOCTh TYQOKpPEeMHMCTOH NAauyKH He BbIABIIEHA, Ha BBIXOJAX
0OHaXxcaeTCA TONBKO HWXKHAA YacTh ee, KOTOpas MPOCIEXUBAETCA B KPECT Mpo-
cTHpanud 1o 50 M.

CTPOEHHUE H YCJIOBUA 3AJIETAHUA PYHBIX 3AJIEXEN

[loka He mpefCTaBIAETCH BO3MOXKHBIM KM3-332 MaJIOH pa3BeIAHHOCTH CYTHTH
00 MCTHHHBIX pa3Mepax PYHHsIX 3anexed. OHH HEZOCTATOYHO ewle TpOoCiIee-
HBbI HM 10 IPOCTHPAHUI0, HHU IO nafieHuio. Ha ocHoBaHMM yike MMEIOIIMXCA CKBa-
HMH MOXHO TONIBKO CKa3aTh, YTO OHH TMOJIyUMIIM 3HAUMTEJIbHOE paclpoCTpaHe-
HHe 10 IUIOWAMH, OJHAKO MOINHOCTH HX CHIBHO M3MEHAKITCH OT CKBAXMHBI K
CKBaXHHe.

PynmHasa MuHepanu3auuMs OTMevaeTCA Ha YeThIpeX CTPAaTUIpadHuecKHX TOpPH-
30HTaX (CHM3Y BBEpX).

MoumHocTs, M
1. CnaGoe omapraHueBaHHe BepXHeHl YacTH [IO0JIOMHTOB, KOTOpPOE BBIJIeNfAeTcA B
paspe3e Mo TeMHO-cepoif, yepHoi#t, Gypoit ¥ po3oBo#f OKpacke; CBOWM MOSABIE-
HHeM OHO 06s3aHO MHOWIBTPALMH MO CEeTH MeNKHX TPelIHH H3 BHILLENeXalero
PYQHOIO TNOPH30HTA; PYAONPOABIIEHHA HMelT GopMy naTeH camoft pasnmuyuHol
KOHOHTYpalMH . . . . .. ....... . T e Te S S
2. Topu3oHT GoraThiX MapraHieBhIX pyn, 3anenmumx HenocpeCTBEHHO Ha [0JOo-
MHTaX; MOLHOCTE ITOT0 MOPH30HTA HeBbIEPXAHHAS ¥ H3MEHAETCH . . . . . or 2—5 no 30
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OCHOBHBIM PYIOHBIM FOPH30HTOM ABNAKTCA pyHdHble 00pa3oBaHHA, 3aeramo-
LIHe HemocpeCTBEHHO Ha JONMOMMTaX. ['OpM30HT MpOCieXeH PANOM CKBaXWH
H OJJHOHW KaHABOH, HO CTpPOEHMe ero [0 KOHLA OCTaeTcHA HeBbiACHeHHBIM. C ofi-
HOH CTOpPOHBI, CO3/1A€TCA BEYaT/IeHHe, YTO 3TOT TOPH3OHT IPe/ICTABIIEH 3aTIeKbI0
C OTHOCHMTEJIBHO BBIJIEP)KaHHOH MOILHOCTBIO, C IPYTOH — OH HallOMWHaeT CBall,
COCTOAIMA M3 paBHOMEPHBIX ob6nomMkoB pympl. K ToMy e 5T o6noMKH, WIH
KYCKH pyIbl, CWIBHO pa3/IMyaloTCA MO0 MHHEPATBHOMY COCTaBY: OJHH — CIIOJXKeE-
Hbl MOHOMMHEPATHHBIM MHPONIO3UTOM, IpPyTHe — DHMHHEpPATbHBI H COCTOAT M3
KPHIITOMEJIAHA ¥ TTWPONTIO3NTA, 2 TPEThH — MpefICTaBNIeHsl MaHraHuTOM. IlecTphri
COCTaB 3THX OOMOMKOB M OTCYTCTBHE KAaKOH-TMOO 3aKOHOMEPHOCTH B MX pac-
npefieNleHHH He TI03BOJIAIOT PEKOHCTPYHPOBATh (PHIUKO-XHMHUYECKHE YCIIOBHA,
B KOTOPBIX NMPOMCXOMMNA CEIMMEHTAlMA PYOHOTO BEIECTBA H TPeMIIOJIONHTh
0 MX KOpPEeHHOM 3aneranud. He mckimouaercs, 4To MBI HMeEM [IENI0 CO CKIIOHO-

BbIMH pymoHbIMH cBanami. [lomoGHbie 06pa3joBanusa u3BecTHB! Ha CanmalnbcKOM
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mectopoxennn (Cp. Ypan). OHu BO3HHK/IH HEJAIEKO OT IUTOKO0Gpa3HOro
PYIHOTO Tena W NpefcTaBlieHbl KpynHsiMH (10 60 cM B mMamMeTpe) BalyHaMM
DOpayHMTOBOTO H rayCMaHMTOBOIO COCTABa.

Ha T'yppeBckom yuactke [IopoXKMHCKOTO MECTOPOXIEHHA, pa3BeJaHHOM
KaHaBaMH, Ha aHAJOTHYHBIX JIOJIOMHTOBBIX OOpa3’soBaHMAX BCKPBITHI BaJlyHua-
Thle KenesHsle pyabl. [loxa He sicHO, ABNANTCA N 3TH pymbl GauMambHBIM
NpofoiKeHHeM MapraiueBbix pyn [lopoXXwHCKOTO MeCTOpPOXIEHWA, WIH OMH
He MMeIOT C HHMH KOHTaKTa ¥ 0Opa3oBaHBI JIOKaIBHO.

THIBI PY]L

K HactosiuieMy BpeMeHHM NOMCKOBO-pa3BefOuHbie paboThl HAaXOOATCA ele
B TaKOH CTaJiMH, KOT[Aa HeT [OCTAaTOYHBIX [AHHBIX OJIA MPOBEJICHHA [eTalib-
HOM TeHeTHYeCKOH KiaccHdukauuu THIOB pyn. Tem He MeHee MO Npe/Bapw-
TeNIbHOM pa3Be/lke HECKONIbKo MpoOypeHHBIM MOMCKOBHIM GYypOBBIM CKBaXH-
HaM M OPOBENEHHbIM TOPHBIM BhIpaBGOTKAM MOXHO YTBEp)OaTh, YTO Ha pas-
Be[lyeMOH IUIOIIATTH HMEITCH KaK NepBHYHbIE, TAK W BTOpHuHble pynsl. [lo
MHHEP&IBHOMY COCTaBY IpeCTaBNAETCA BO3MOXHBIM TpPEIBAPHTENIBHO BbI-
AeNUTh CJlelyIoIHe THUNIbI: KapDOHAaTHBIE — MaHTaHOKAIbIMTOBbIE, MOMYOKHC-
NieHHble — TOI0POKHMT-MaHTaHOKATBLIMTOBbIE H OKHCIIEHHbIE — ITMPOJII3HTOBLIE,
[Ipu 3toM pe3ko mpeoGnafaloT BTOpHYHbIE — OKHCIIEHHBIE, TTIaBHBIM 06pasom
MMpo03uTOBbIe pynibl. He uckimiodeHo, 4To B mpomecce pasBe[IKH MOTYT ObITh
BCTpeYeHbl B 30HE OKHCJIIEHWA KPMIITOMEIaHOBBIE PYZbl B BHJIE CAMOCTOATENb-
HOTO THIMA, KAK 3TO HMEET MECTO Ha MecTOpOX/IeHuAX MapraHua B LlenTpansHom
Kasaxcrane.

Ham mpefcraBnsercs, YTo MaHraHUTOBble 0Gpa3’0BaHMA MOIIH 0GpPasoBbI-
BaThCA B pa3’HOe BPeMs M, BeCbMa BO3MOJXKHO, YTO NOABIIEHWE MaHIraHUTa 0Gy-
CJIOBJIEHO Pa3HBIMHM IIPOLIECCAMHM — [MareHe30M, MeTaMop(u3IMOM U BBIBETDH-
BaHHEM.

HecMOTpsA Ha TO 4YTO Ha MECTOPOXIEHHH KapOOHATHbie (MaHTaHOKATIBLUUTO-
Bbie) pynpbl MONB3YHTCA MIMPOKHM pacHpOCTPaHEHHEM, OHH Ha pa3Be/IaHHOM
IUIOLIAH He [al0T TAKHX KOHUEHTpAUMi, KOTOphble MOITIH Obl MpencTaBIATh
NpOMBILIUIeHHbIH WHTepec. Ilp 3TOM MaHTaHOKANBUWMTOBBIE PYIbI HEPEIKO B
TOH WIM HHOH CTENEeHH 3aTPOHYThI NMpOLECCaMH THnepreHesa ¢ obpasoBaHHem
THIPOOKHCHBIX COE[HHEHHH — TONOPOKHMTA M, BEPOATHO, YaCTMYHO BEpPHAMTa,

[lepBuunbie pymbl

[lepBuuHble pyaHbIe HAKOIUTEHHA TPe[CTaBNeHbl Ha MeCTOPOXIeHHH 06bIuHO
KapOOHATHBIMY MapraHueBbiMH pynamu. OHHM MOMB3YIOTCA LIMPOKHM Paclpo-
cTpaHeHMeM KaK MO IUIOIIa[M, TAK W B pa3pe3e, HO He 00pa3sylwT CKOJIBKO-
HUOYb CYIECTBEHHBIX PYOHBIX HAKOIUIEHHH, KOTOpble MOTIIH Gbl Npe/icTaBUTh
MpOMBINUIEHHBIH WHTepec. Hamu kapboHaTHele MapraHueBble pynbl HaOmmio-
Januch B KepHe OHOHW OYypoBO# CKBaXXWHbI B JIBYX MHTepBaJaX B BHOE Majo-
MOLIHBIX TPOCTIOEB Cpeii BHIUHEBO-KPAaCHBIX M CEepbIX aeBpPOJIMTOB, a TaKKe
cpelmM MNpPOOYKTOB BYNKaHWYeCKOH pneATensHocTH. Ilpocnou kapboHaTHEIX
MaprasieBbiX py[ NpeJcTaBNAT coboit cBeTno-cepbie 06pa3OBaHMA, YACTHYHO
YYacTKaX 3aTPOHYThIe THITePreHHBIMH NPOLIECCAMH.

MuHepansHbIi cocTaB KapBOHATHBIX Py A0CTaTOuHO MpocT. OHM ABNA0TCA,
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[0 CYUIECTBY, MOHOMHHEPAIbHBIMH H CIIOXKEHbl TOHKOKPUCTAUIHYeCKHMH arpe-
ratTaMH MaHraHokanbuura. JIMiue MHOTZIAa MO 3THM arperaTam OKOJIO TPEeIMHOK
Pa3sBHBAOTCA CHIIMKATHI MapraHua, ITIaBHbIM 0Gpa’oM MapraHUEBbIH XJIOPHT H
MbeMOHTHT. -

He uckIilloueHO, YTo B XO[e [eTalbHO# pa3BelkH MOTYT GbITh 0GHapyeHbI
M NepBHUHble OKHCHbIE PY[bl, TAK KaK HMEKTCA NMPH3HAKH MX IPHCYTCTBHA.
Ha 310 yka3miBaioT mpexie Bcero HabnmioaeMble KYCKH MHPOJIIO3HTOBBIX py.,
BCTpeuaeMble B OCHOBHOM MapraHieBoM ropusoHTe. MMeHHO 3Ta pa3sHOBM[-
HOCTh MHUPOJIK3HTOBBIX pYMA, NO-BHAMMOMY TpefcTaBisier coboil nuareHeTH-
yeckue 0Opa3oBaHHA, oka3aBUmMecs HE M3MEHEHHBIMH [I0 HACTOALIETO BpeMe-
Hu. OHM XapakTepH3ywTCA OOMNBILON IUIOTHOCTBIO, TOHKO3ePHHCTBIM CTPOEHHEM
¥ Ko/uioMopdHeIMH Tek cTypamMu. MMeroTca Takke MPU3HAKH IIPHCYTCTBUA MeTa-
Mop¢hu30BaHHbIX pyl. TakoBbhiMu OyOyT pemMKTHI 3epeH OGpayHHTa, rayCMaHUTa
H, BO3MOXHO, YaCTh MaHTaHHTA.

BropHuHbie MapraHueBbie pybl

OxuMcneHHBle WIH THPQNIO3UTOBbIE MapraHleBble PY/Ibl HA pasBe/lyeMOi mio-
AM MeCTOPOXJIEHHA MONYYWIH LIMPOKOE pPacnpocTpaHeHHe B 30HE OKHCIe-
HHA H ABJIAKTCA INABHBIM, 3 B IIPOMBIIUIEHHOM OTHOLUEGHMH W eIHHCTBEHHBIM
THNoM. OIHAKO HaXOIATCA OHH MIPEMMYT1IECTBEHHO B OJJTHOM Py/THOM TOpH30HTE,
3a71eraloilieM HeMoCpe[icTBEHHO Ha HolomuTaX. Pympl XxapakTepH3yloTcs AocCTa-
TOYHO DONBIIOH IVIOTHOCTHIO, XOPOLIEH KYCKOBATOCTBIO, KPHUITOKpUCTAITHYE-
CKHM ¥ TOHKO3¢PHHCTBIM CTPOEHHEM.

MuHepanbHBIH COCTaB 3THX pynd AOBONBHO npoct. Kpome rmasHoro pyo-
obpa3yiomero MuHepana — MHPOJIIO3UTa, B TEX WIH MHBIX KOJHYECTBAX NMPHCYT-
CTBYIOT KPHITOMENIAH, MaHTaHUT ¥ TOJOPOKHT. PeIKO OTMeUaloTCA peNHKTOBBIE
3epHa GpayHuTa M rayCMaHHTa.

Iuponio3uTOBBIE Py/ibI HE TOJIBKO SBNAIOTCH XOPOLIHM ChIPDbEM [jIf MeTa-
JIyprudecKHX IeJielf, Ho ¥ TOJIHOCTBI0 OTBEYAlT TpeGOBAHMAM, NPeIbABIAEMBIM
K MEPOKCHIHOMY ChIDBIO.

MHHEPAJIBHBIA COCTAB PY[

MccnenoranuaMH yClOBMIA 3aIeraHns pyfd M BMELIAOIHMX TMOPOL MeCTOPOXK-
neHus ObUIO BBHIABJIEHO, YTO PYNOHAKOIUIEHHE NPOXOIWIO OCANIOYHBIM ITYTEM.
B omHuX ciy4aAXx — BO BpeMA MepephiBa NMOPOLHBIX OCAIKOB, KOTIA, BEPOATI-
HO, BO3HMKIIM PYIbl Ha JOJIOMHTOBOH TOMILE, XapaKTe PH3YIOUMECH BbICOKHMH
KOHIIEHTPalMAMH PYJHOTO KOMIIOHEHTa, B APYTMX — HAKOIUIEHHE PYIHOTO
BEleCTBA M MOPOIHBIX 0CAIKOB MPOXOAWIO OTHOBpeMeHHo. TaKOBbIMM, IO-BH-
mMMoMYy, ObUTM pyIbl TPeTbEro ¥ YeTBEPTOTO TOPH30HTOB. ITH pY[iHble HAKOI-
NieHusA 06BIYHO He AT OOTaThIX KOHIEHTPALMI.

CrnemyeT OTMETHTB, YTO NPH H3YUYeHHHM OKHMCHBIX Py[ ObUIM BCTpeueHb! penuK-
TOBble 3epHa GpayHura M raycmaHura. K coXaleHHIo, MO 3THM HAXOIKAM He
YHAnoch YCTaHOBMTb NPHPONY MX 06pa3oBaHuA: ABIAIOTCA I OHH MeTaMopdu-
YECKUMH WM HATOXeHHbIMH THAPOTepMAIbHBIMH MHHepatamu. Ocraercs
HalleAThCSA, YTO B XO[e pa3Be[KH 3TOr0 MECTOpOIeHHs OyfeT MpONHT CBeT
Ha MX IPOMCXOXIEHHe.

HauGonee pacnpocTpaHeHHBIMH FBIAKTCA MHHEPATbl 30HBI OKHCICHMA,
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KOTOpBIe TPe[cTaBJieHbl ITIABHBIM OOpa3’oM MMPOIIO3MTOM, B PE3KO MOJUHHEH-
HBIX KOJIMYECTBAX MPHCYTCTBYIOT KPHIITOMEIIAH, MAHTAHHT ¥ TOJOPOKHT.

[Tuponio3uT ABNACTICA LWHPOKO paclpocTpaHeHHbIM MMHEpaJioM Ha MecTo-
POJKIEHWH W TTIABHBIM MWHEPATOM 30HbBI okHenenua. OH, KaKk MpaBuiio, B CHIY
CBOEH BBICOKOW KPHCTA/UIM3AUMOHHOH CHOCODHOCTH HAaXOOMTCA B KpHCTan-
nuueckoit ¢opme. Tlpu 2TOM mMUPONMIO3UT, carawUMii OCHOBHYI0 Maccy Py,
06GBIYHO Tpe/iCTaBJIeH TOHKO3e PHUCTBIMH arperaTaMH.

JI10BOMBITHO, WTO B HEKOTOpPBIX TOHKO3EPHUCTBIX arperarax IHMpPONIO3MTA
BBIABJIAKTCA KOIIOMOpdHbIe TEKCTYPhI, KOTOpPble, KAaK HaM Ipe[CcTaBIIACTCA,
CITY’KAT yKa3aHWeM Ha MEepBHUHYIO NMPHPOAY 3TOTO MHHEPana, TaK KaK MOoCHeHo-
BaTENBHOCTh B PYNOHAKOIUIEHHH MIH MMHepanooGpa3oBaHWM TaKoBa, UTO ee
MOXHO OOBACHHTE TONBKO C MO3HIMHA CeqUMEHTALHOHHOTO OTIOXEeHHA H3 HCTHH-
HBIX PacTBOPOB JTHDO HeNOCPEICTBEHHO B MOPCKOM BOZ0eMe, IM60 B OTKpbI-
TBIX MONOCTAX. B TOM WiH HHOM ciydae 0Opa30BbIBATHCH MeJTbYaiIiie KpHCTan-
NIMKH, KOTOpPble MOTJIH BO3HWKHYTh JIMILL M3 NEPECBHILEHHBIX PacTBOPOB. JTH
KPHCTA/NIMKH, WIM HHOPOJHbIE MEXAaHMYECKHE YaCTHUbI, SBHIMCh IHEHTPAMM
KPHMCTATH3aUMH, BOKPYT KOTOpPBIX MPOMCXOAWn pocT oonmutoB. Ha HavanbHo#
CTaM¥ OOJIMTHEI POCIH B CBODOJHOM COCTOSHHM; HO IOCTENEHHO OHH YBeITWuH-
BAJIKMCh B pa3Mepe ¥ NPHXOIWIH B conpukocHoBeHue. [Ipogonxkas pactd, BHOBB
obpa3oBaHHble 30HKH CTAHOBMITHCh OOMMMH, OXBaThiBaH [ABa, TpH H bonee
OOJNIMTOB, @ OCTaBLIMeCA PAacTBOpbI, €CTECTBEHHO, COKpamanucek B obpeme,
BHINONHATIE  MEXOOJHTOBbIe NpocTpaHcTBa. HecomHeHHo, wro co BpeMeHeM
OHM MeHSUIM CBO# cocraB. Hepenko koHeUHBIM MpOAyKTOM ABNSIOCH KapGoHaT-
Hoe BeuiecTBo. OueHb BEpOATHO, YTO M B HallleM CIiyuae 3TH JMareHeTHYeCKHe
npeobpa3oBaHkA IPOXOIWIH B aHATIOTHYHOH MOCNEN0BATEIbHOCTH.

Hapsany ¢ 3TMM HMeeTcA MMPONIO3UT, KOTOPBIH BO3HHK ABHO B 30He OKHCIIe-
HuA. Bo3MoXHO, OH cocTaB/feT OCHOBHYI0 Maccy. [lo3mHiii mipono3HT Hepemko
NpUypouYeH K TpEeIMHKAM H IyCTOTKaM cpefM Gonee paHHMX TOHKO3epPHHCTHIX
arperatoB (ta6n. I,a). Ilupomosur, kak NpaBWIO, MMeeT ClerKa YIUTHHEH-
Hyl0 H HHOTZIa KonbeBHOHY® (opmy. Hepenko kpucTamiel HecyT Ha ceGe Tpe-
IUMHKH — OT/eNIBHOCTH; KPOMe TOTO, AHATOTHYHBIE MPOXWIKH BO3HHKAOT
H B .KpUITOMenaHoBoi Macce (ta6n. I, 6). ITMpomio3uT 30HBI OKHMCTIEHMA Ha-
XOOMTCA B Pa3HbIX BO3PACTHBIX COOTHOLIEHHWAX ¢ KPHUITOMENaHOM M TOHNOpO-
kutoM. MHorna oH oGpa3yeTcs paHbllle KpUIITOMeNaHa, a HHOTIA H MO3/JHee, UT0
yKa3pBaeT Ha H3MEHWMBOCTh (HM3MKO-XHMHYECKHX YCIIOBHH (OpMHPOBAHMA
30HBI OKHCTIEHUA. .

KpuntoMenan ABIAeTcA TaKX e NPORYKTOM BTopHUHBIX mpoueccos. Ilo pac-
NPOCTPAHEHHOCTH 3TOT MMHEpan pe3Ko ycTymaer mipomosuty. OH He o6pa3yer
CaMOCTOATENIBHBIX PYOHBIX TeJl M HAXOOMTCA B NONUYMHEHHOM KOJIHYeCTBE
0OBbIYHO B MHPONIO3HTOBBIX pyaax.

Munepan HabnmiopaeTca B IUIOTHBIX arperaTax ¢ XapakTepHBIM CTaIbHO-CEPBIM
LBETOM, HMeeT METAITHYeCKHH Oneck, 3HAMMTENBHYI0 TBEpHOCTb, HYEPHYIO
uepTy H YepHBIH NOpomoK. Pexe KpHITOMenaH BCTpeuaeTc B BHAE PBIXIIBIX
06pa30BaHKi, HMEWIUMX 3eM/IHCTOE CTPOEHHE, MATKHHA, JIETKO PACCHOTAETCA [IPH
cnabom HaKMMe MaNblaMHM, LBET Y€PTHI U MOPOILKA YepHbIi, Gleck MaTOBBIi.

Ilog MHKPOCKONOM B OTPaXKEHHOM CBEeTe BBIABJIAETCHA, YTO ITOT MHMHEpAan
Bonpilieli YacThl0 HAXOIOMTCA B KPHITOKPHCTAUTHYeCKOH ¢dopMe H B MeHBLIeH
CTENMeHH B TOHKOKPHCTAUIHYECKMX arperaTax, 3epHa KOTOPHIX HMEIOT MIOJibYa-
Tyio gopmy.
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Kpuntomernan 0GbIMHO HaXOJMTCA B TECHOW NMapareHeTHYECKOW acCOUMalMH
¢ NMPOIO3KTOM, TONOPOKHTOM H pexe MaHraHutoM. [Ipu stom oGpasoBanue
3THX MHHEPaJIOB HOET B pas3HOil MOCHe[OBAaTEelLHOCTH, WYTO HaXOJHIIOCh
B NPAMOH 3aBUCHMOCTH OT CYIUECTBOBABIIMX B TO BpeMs (PM3HKO-XHMHYE-
CKHX YCIOBHI, KOTOpble MOTJIM MEHATbCA BO BpPEeMeHH M C IMyOWHOH pyn-
HBIX 3aJieXkef, IO KOTOPBIM pa3BHBAJIMCh BTOpHUHble MMHepansl. He mckimo-
uaeTCA, YTO IPH JATbHeHIIel pa3Be[Ke Ha GONMbLIOH rmyOHHE 30HBI OKHCICHHA
6ymer BbIABIEHO Gomee IMMPOKOE PacNpoCTpaHeHWe KPHIITOMeaHa, Kak 3T0
HMeeT MeCcTO Ha MECTOPOXIEHHAX ATAaCYHCKOTO pPYJHOIO paioHa.

ManranuT HaGmiogaeTcA Ha MEeCTOPOXKIEeHHH [NOBOMBHO YacTo, HO He obGpa3syer
CAMOCTOATENBHBIX PYOHBIX TeJl WIH CKOJBKO-HUDY/Ib 3HAUMTENTbHbIX CKOMIEHHH
KOTOpBIe MOTTH OBI NPEe[CTAaBIIATH MPOMBILIIEHHbIH HHTepec. OMHU CKOIIEHHA
NpefCTaBlIeHbl arperaTaMH ¢ OTHOCHTEIBHO PaBHOMepHOH MeNKOH 3epHHCTO-
CTBI0, IPYTHE — XapaKTePH3YIOTCA KPYIHOM 3epHUcTOCThIO (Tabn. I, 8). 3epHa
MaHTaHWTa HMel0T yIUMHeHHylo dopmy (3:1) H Hepemko M3pe3aHHble Kpasd.
IMop MMUKPOCKOIOM 3TOT MMHepaln MPOABIAET BCE XapaKTepHBIE IIA HETO ONTH-
YecKHe KOHCTaHThI. OTUeTIIHBO BBIABIAITCA KOHTYPbl METAKOJIJIOMIHOMH TEKCTY-
PbI, 30HKH KOTOpOH NepecekaloTCA KPYIHBIMH KPHCTa/UIHYECKHMH 3epHaMM
MAaHTaHHTAa, YTO CIIYXHT yKa3aHueM Ha 6oree MO3[IHION KPHCTAUIH3ALUMIO ITOTO
muHepana. TekcTypa coXpaHwnach OT NMEPBHYHBIX 0Gpa3oBaHMH TMIPOOKHCIOB
MApraHia, KoTopble, M0 BCeil BEPOATHOCTH, MIPOXOMMIN TeNeBY0 CTagui. JT10
ABTIeHWe TIO3BOJIAET MHTEPIPETHPOBATh HabII0NaeMbDi cilyyail KaK BO3SHHKHOBE-
HHWe MHHepala npu Donee Mo3pHMX Mpolleccax muareHesa. He uckniouaercs, uro
3TOT e MHHepall 0Opa3OBRIBANICA TAKXe W B MeTamopduueckuid stan. Hapany
€ 3TMM HabMIONa0TCA NPOXMIIKH, NOMOOHO OTpaXKeHHbIM HAa MUK podoTorpadun
(Tabn.l,2), roe OHM CeKYT TOHKO3EPHHCThIE ArPEraThl KpHITOMEnaHa. BumHo,
UTQ OPOMMWIOK KPYIHOKPHCTAIIHYECKOTO MAHTaHMTa ceueT M Doree paHHMWi
MOCNOMHBIA TPOXWIOK, KOTOPBIA MO nepdepHH clio)eH TOHKO3epHUCTBIM
DMPONIO3UTOM, OnMXe K HEHTPY — KPHITOMEJIaHOM, a2 B CaMOW LEHTPANbHOH
YACTH — MAHTaHUTOM, arperaTel KOTOPOTO COEIUHAITCA C CEKYIUMM MaHTaHUTO-
BBIM HPOXGIKOM. TakHM 06pasoM, yCTaHABNIMBAETCA ONpe/eeHHAS [I0C/IeNoBa-
TeNBHOCTs B 06pa3oBaHHH MHHEpPATOB 30HBI OKHC/ICHUMA, OTPAXaoUan H3MeHe-
HAA (PU3MKO-XMMHYECKHX YCIOBMH, KOTOphIe ONpefelleHHO MEHSIHCh B 3TOT
OTpPe30K BPeMEeHH OT CHIIBHO OKHCIHMTEIBHBIX JI0 BOCCTAHOBHTENBHEIX. Y B TO e
BpeMs W3 B3aHMOOTHOLIEHHH MaHTaHUTA C JIpyTHMH MHHEDAIaMU MOXKHO 32KITH0-
YATh, YTO0 OH SABIAETCA CKBO3HBIM, TO ecTh OOpa3’OBaHME ero MMEN0 MecTo
KaK [pd [MareHe3e, TdK H MpoOIEccaX BO3MOXHOTO MeTaMOp(dH3Ma M BHIBET-
PHBAHHUA.

K BOMPOCY O EHE3UCE

Cyps Mo cOcTaBy KOHEYHOTO MPOAYKTA M COXPAaHMBLUIMMCH TEKCTYPHBIM H
CTPYKTYPHBIM pelIMKTaM, MOXHO CY[IMTh O COCTaBE CeJMMEHTALMOHHBIX Py H
H3UKO-XMMHYECKHX YCIIOBHAX, IPH KOTOPBIX MPOXOMWIO PpYHOHAKOIUIeHHE.
OHo HAaUHHATOCh B MEKOBONHOM MOPE, B CHOKOHHOH TEKTOHHYeCKOH o6cTa-
HOBKE€ C OYeHb OTpPaHHWYeHHBIM CHOCOM TeppHreHHoro Mmatepuana. OTioxe-
H{e pYIHOTO BeLIEeCTBA OCYILECTBIIAIOCH MyTEM MEpPeXoJia MapraHua B TBEpAy0
dasy B BHOE TMOPOOKHCIIOB MApraHia, Ha YTO YKa3bBAKT PETHKThl KOJUIO-
MophHbix Tekeryp. He uckimouaercs, 4ro koimoMopdHbie TeKCTypbl, Habio-
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[laeMble HHOT/IA B M POTIO3UTOBBIX PYAaX, MPUCYLIM N€PBHUHBIM THAPOOKHCHBIM
006pa3oBaHuAM, KOTOpBIE ellle Npu auareHe3de ObUM 00e3BOXKEHBI M pacKpHcTa-
7M30BaHbl ¢ oBpasoBanueM mHpoe3nTa. M TOrIa YacTs MMpPOTIO3HTOBLIX pYII,
M0-BHIMMOMY, MOXHO CUHTATh PeSTMK TOBBIMH 06pa30BaHHAMM, HC 3aTPOHY TEIMH
npoueccaMi yMepeHHoro Meramopdusma. Takue crnyyam cOXpaHEHHS MepBHY-
HBIX pyd HaMu ObIM BCTpeYeHBI NMPH M3YUEHHM MHHEPAIBHOTO COCTaBa pyIl
mectopoxmenns YmkareiH 1II, ommucanHoro B arom cbopHuke. ITOT Hauanib-
HBIH - MEpPHOJ PyA000pa3OBaHHA XapaKTCPH3OBA/ICA HAKOMIEeHHeM BorarrIx
MAapraHueBbIX Py B CHJIBHO OKHCITHTENIBHBIX (DHIHKO-XUMHYCCKHX YCIOBHAX.
To30aHee cHOBA BO30GHOBIIANACH AK TABHOCTb TEK TOHHYECKHX MPOLIECCOB: MPOUC-
XOIHTH MHTEHCHBHOE ONyCKaHWe WIH MporndaHue NaHHOH IUTOIUANM M HAKOIle-
HHE MOIIHBIX TOJII TeppHIeHHOTo Martepuana. BpemeHamu otnarancs tyddo-
TeHHBIH MaTepHan, YTo CBHOETENBCTBYET 06 aKTHBHOH BYIKaHHYECKOH IeATE/Th-
HOCTH Ha COCeOHMX mnouianax. HexoTopsle ropu3oHTH TyhdHTOB comepiat
TOHKHe NpOCNoH kKapOOHAaTa MapraHiia, yKa3sBawIIEro Ha TO, YTO HAKOIUIeHHE
Tybdura CcONpoOBONKIANOCH MNOCTYIUIEHHEM pAacTBOPOB, HECYIIMX MapraHell,
a OTNnoXeHWe B KapGOHaTHOH ¢opMe yKaspiBaeT HA CMeHY OKHCIMTEIBHOH
0OCTAaHOBKH Ha BOCCTAHOBHUTEJIBHYIO.

[locne ornoXeHHA W JMTHGUKAUMH DY/IHOW TOJILIM MECTOPOXKIEHHWe Ipe-
TEpHesno JIOKadbHO MeTaMOphu3M, pe3ylIbTaTOM Yero, IO-BHIMMOMY, H SBH-
noch mosmrneHve GpayHWTa, TaycMaHMTa M, BO3MOXHO, maHraHuTa. Ilo xapbo-
HATY MapraHua MectaMu 0Opas’oBaIMCh MapraHUOBHCTBIM XITOPHT H ITbeMOHTHT.
BMmemnaronmie nopojpl He MpeTepHesid CYIIECTBEHHBIX W3MEHEHMH, 33 MCKITIOYe-
HUEM XJIOPUTH3aluH, HabmonaeMol Tr7aBHBIM 00pa3soM B BYJIKAHOTECHHOM
MartepHarne.

Ha konewom srane opMHpPOBaHHA MECTOPOXK/IEHHE I0IBEPTIOCh HHTEHCHB-
HO# NpopaboTKe THIepreHHbIMH IPOIECCaMH Ha 3HAYMTENIBHYI0 ITTyOHHY, U ObuTa
chopMHpPOBaHA MOILIHAA 30HA OKMCIIEHHA, B KOTOPOH MeTaMOpduuecKue MuHe-
palibl COXpaHWIMCh NMIIL B BH[e PelMKTOR, pa3po3HeHHhIX 3epeH. Ha manHom
aTane pa3Be/iKu MOKa HeT JIOCTaTOYHO JaHHbLIX, yro6bl enarTe Kakue-ubo npea-
NOJIOXEHHA B OTHOIIEHHH MCTOYHMKA PYIHOTO KOMIIOHEHTA, XOTA He HCKITI0Ye-
HO, 4TO OH MOXET ObiTh BYJIKAaHOTEHHbIM. *

TloposxuHCcKOE MecTOpOXXeHHe NTPHYpPOUYeHo K MuxeeBckoi BHamuHe, OCI0X-
HAIOlell BOCTOUHYI0 4acTh BoporoBckoro nporuba. Paiion mecToposieHus
CIIOXKEeH TPeMMYILEeCTBEHHO TEePPHTeHHbIM MATepHaNoM W B Pe3K0 NOJuYMHeH-
HBIX KOJNWYecTBaX — KapOOHaTHBIMM M TITIaBHBIM 00pa3’oM [I070OMHTOBBIMH
obpa3opaHuAMH. Ha mocneHnX 3ameraeT OCHOBHAaA py[HaA 3aiexs. Oua npem-
cTaBnAeT coboil 1UIACTOBOE PY[OHOE TENO C CHIBHO MEHAMIIEHCHA MOIIHOCTBIO.
Ero cnararor oxHcneHHbIe pylbl. Brilie B aneBpoiMTOBEIX H TY(OBBIX MOpOIAX
Ha PasHBIX CTpPAaTHrpaHUeCKMX YPOBHAX HaXONATCA TPETHH W UETBEpPTHIA Py
Hble TOPH30HTBI, B KOTOPBIX py[Hble NPOABICHHA IPe/CTABIICHBI MEIKHMH
NpocloiikaMu KapGoHaTa MapraHua, B TOH WIM MHOH CTelleHH 3aTpOHYTOro
BTOPHYHBIMM IIpOlleccaMH ¢ 0Gpa3’oBaHHEM peHTTeHOMOpPGHBIX THIPOOKHCIOB
MapraHua.

ITo MuHepaIbHOMY COCTAaBY py/i PasHBIX TOPU3OHTOB MOXKHO I1Pe/OIOKUTh,
YTO HAaKOIUIeHHe DYIHBIX OCAJKOB B pa3HbIe IEPHOJIBI MPOXOAWIO ABHO BHE
cTabunbHBIX (H3HKO-XMMHUECKHX yo1oBHAX. B nepssii neproa pynoo6pasosa-
HUSA cpeja ObUla CHJIBHO OKHCIIMTENIBHOH, @ B MOCHEIyIOlIHe NepHO/Ibl OHA CMe-
HWIACh HA BOCCTAHOBHTEIIBHYIO.
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Ha pauMO# cCTajiuM MCCIIe[JOBAHMA MMHEPATBHOTO COCTaBa, MapareHeTHue-
CKMX 4CCOUMAalMH H TEKCTYPHO-CTPYKTYpPHbIX OCOOEHHOCTeH pya MpepcTas-
NAETCA BO3MOXHBIM MPENONOKHTh, YTO B (POPMHPOBAHHH MeCTOPOXNIACHHA
YYacTBOBAIH 1O MeHblleH Mepe TpH mpouecca: 1) cefMMeHTOreHe3 M JIMareHes,
2) metamopdu3M M 3) rumepreses.

Xota ¢opMHpOBaHHE MECTOPOXKIIEHHA TPOXOIMIO MO BO3IEHCTBHEM Tpex
NpOIeCCOB, MHHEPaIbHbIA COCTaB Py HOBOJBHO MPOCT.

OT nepBHYHBIX PYAHBIX HAKOIUTEHHI COXPaHWIHCH JIHILL KapOOHATHBIE COEJIH-
HeHuA. ['MIpOOKHCIIBI MapraHiia ObUTH IOJTHOCTBIO YHHYTOXKEHbI [0 CIIe 1y IOLLH MH
nponeccaMu MeramMopdH3Ma M runepreHesa.

Ot MuHepanoB, BO3HUKIIKX TIpH MeTaMOpdH3Me, B HACTOALIEe BPeMA COXpa-
HWIKCh JIMIIb PENUKThl 3epeH raycMaHuWTa, OpayHMTa M MelKHe CKOIUIGHHA
MAHTaHHTA M TbEMOHTHTA. .

BonpumM pacnpocTpaHeHHeM MOJb3YHOTCA MHHEPAnbl, BO3HMKLIHE B 30HE
okHcneHHsa. K HUM OTHOCATCA NMMpPONIO3HT, KPHNTOMENaH, TonopokHT. He mck-
J0YaeTCH, YTO IPUCYTCTBYET TaKd)Ke BEPHAIMT, HO M3-332 peHTreHOMOp(HOCTH
ero OH He YCTaHOBJICH.

YIK 553.32

O.I'.CAIIOXXHUKOB

O CTPYKTYPHO-TEKTOHWYECKOW INMPHYPOYEHHOCTH
MAPTAHLIEBBIX MECTOPOXIEHWHA

OmucbiBaeMble MeCTOPOXKIEHUA PacloyaralTcsa B pa3HbIX YacTAX OOLMpHOH
tepputopun CoBercikoro Coro3a u CBA3aHBI ¢ Pa3THYHBIMH CTPYK TYPHO-TEKTO HH-
YeCKHMH 30HaMH 3eMHOH KOpbI. Tem He MeHee OHM UMEKT Olpe/ielIeHHbIE YePThl
CXOJICTBA, H COTIOCTABJIEHHE HX NpeICTARIAET 3HAUHTENIbHBIA HHTe pec.

MecTopoxpaeHns MapraHueBbIX py[, H3y4YeHHbIe ABTOPAaMH cTaTei cOOpHHKa,
pacronaralTca B Npefienax cikgamuaThix of@nacreii. B omHMX cyvasx 310 [ipeB-
HHe o@iacTn pacmpocTpaHeHMa Gaikanup — Ha ceBepe EHMceHckoro Kpska WK
repunnig — B Kasaxcrane. B ipyrux — 310 peroHbl, NpeteprieBle ITallbl
cKJafKoo6pa3oBanus, MPOM30LIEIIEro B HeJaBHEM NPOLUIOM H, BO3MOXHO,
He TOJTHOCTBIO 3aBEPUIMBILETOCA K Hactosmemy BpemeHH. K takum pernoHam
OTHOCHTCA YacTh TePPMTOPHH 3aKaBKa3bdA, Ifie HAXOIATCH MHOTOYHCIIEHHBIE, He-
GonbiiMe, HO BeCbMa HHTE peCHble, MECTOPOXKISHH A MapraHua.

OmiceiBaeMble HM)KE MapraHieBbIe MeCTOPOXIEHUA H PYJNONpPOABIEHHA pa3-
JIMYHBI IO BO3PACTy, HO X POMHAT GNMM3KHe yCIOBHA 06pa30BaHuA, IOCKONBKY
BCE OHH MPAMO HJIH KOCBEHHO CBA3aHBI C BYIIKaHOeHHO-0CA[0 YHbIMH Mpolecca-
MH HJIH cO ¢1ab0 NMpOoABIEHHBIMU MMIpOTePMaMH B YIIKaHHYECKHX 0OnacTei.

MHorue crneunguIecKHe 0COOEHHOCTH MApraHUeBbIX MECTOPOXJICHHH MOTyT
6b1Th OGBACHEHBI, €CIM YUMTBIBATH CBA3b MX C PATMUHBIMH JTalaM¥ pPa3’BUTHA
3¢MHOH KOpBI B Mpele/iax MapraHueBOpYIHbIX NMPOBHHIMH, CO  CKJIAAYaThIMH
CTPYKTYPaMH ¥ Pa3IHYHbIMH Pa3phIBHBIMH Hapy LLICHHAMH.

HenocpeficTBeHHOE BO3/IEHCTBHE Ha XOJ MPOLECCOB PYIOOGpa3’oBaHMA M MX
pe3yJIbTaThl OKA3bIBAKT TAKHE pa3phIBHbIE HADYLUEHHA, KaK COpPOCHI, CIBUIU H
NpoYde paVIOMBbI, [JOBOJIBHO YacTO HMMEIOIIHE HE3HAUMTEIIBHOE NMpOTAXEHHe W

180



HeGonbLIYI0 AMIUTHTY/1y CMelleHHA. MHOTHEe M3 TAKHX HADYIUEHWHA OCTAKTCA He-
3aMeveHHBbIMH T1PH reojIorMyYeckuX paboTax, HO OKa3bIBAKT CYLIECTBEHHOE BIIMA-
HHe Ha py/IHBIH Mpolecc Wik 06ycnoBIHBaloT 06pa3oBaHHe MeCTO POXKICHHI .

-KocBeHHOe BO3[IEHCTBME TeKTOHMYECKHX HapylUeHWH 3a4YacTyl0 CKa3bBaeTcA
yepe3 BYIKAHM3M M TMIPOTEPMbI, NMPOABIIEHHA KOTOPbIX 06YUIOBIEHO pamo-
MaMH, CKPBITBIMH Ha 11yGuHe.

Huxe OynyT paccMOTpeHBl CBA3b M NPHYPOYEHHOCTh MAapraHUEBBIX MeCTO-
POXKIEHHH TOJIBKO K TAKHM KPYIHBIM CTPYKTYPHBIM 3/1€MeHTaM 3 MHO#H KOpbI,
KaK TeKTOHHYeCKHe 30HbI, N0Aca, Nporubsl ¥ np.

YnomuHaeMmble HUXE MeCTOPOXIEHHS, KK NpPaBWIo, OMMCAHBI B PajHbIX
CTaThAX HacTosuiero cbopHuKa, roe WM Jaetca noapdOHaa U BcecTOpOHHAA Xa-
PaKTepHCTHKA.

B cooTBeTCTBMHM ¢ MYIOXKEHHBIMM BBILlE NOJIOXEeHHAMH OyeT paccCMOTpeHa
CTPYKTYPHO-TEK TOHHYECKaA JIOKAIH3alMA MapraHieBbIX MeCTOpPOXIeHHH CXOf-
HOTO THI2, HAXOOAWMXCA Ha TEPPUTOPHHM [IBYX MapraHIeBOpPYIHbIX IPOBMH-
mmit — LlenTpansHo-Kasaxcranckoi W 3akaBka3ckol, a Taxkxe W EHucelickoro
MapraHieBOPYIHOTO paioHa.

Ha Enmcelickom KpsiXe B NOC/EHHE TOMbI HAMEHO HECKOJIBKO HeBOMNbLmMX
MeCTOPOXXOEHHH MapraHieBhIX DyH, PAcloNoXeHHBIX B GacceiiHe p. Bonbiuoi
ITut, Ha p. [ToposHOH H B HEKOTOPBIX JAPYTHX MeCTaxX, TO MO3BOJIAET B bIIEIIHTH
3Ty TEPPHTOPHIO B KayecTse ocoboro ExmcelicKOro MapraHuesopy/JHOTO paioHa.

B ceBepHoil wacth Emvceiickoro Kpaxa B Oaccefine p. [TopoxHoii B 1975 r.
Ob110 0GHApYKEHO HECKONbKO OTHENbHBIX NPOABIEHHH MapraHueBoro opyeHe-
HHA, 2 NOCTeayIolHe Pa3BeIoyHbie paboThl BCKPBUIH JIHH30BHIHBIE TeJIa H BbI-
KJIMHHBAOIIHECHA IUIACTOB bie 3a/1e%H MapraHileB bIX py/l.

Mecropoxpenusa p. [lopoxmoi 1, B yacTHOcTH , CKaTHCTBIH YYaCTOK, pacnona-
raoTcs B npefenax Boporosckoro nporn6a, o6pa3oBaHHOro B pe3ynsraTe Omyc-
KaHMA CKJIa[daThiX, CHJIBHO MeTaMOP(H30BAHHBIX BYJIKAHOTEHHO-0Ca0YHBIX
KominiekcoB Gaikama. ChopmupopaBumiica MPOrHO 3anosiHeH MOLLHO#H, B He-
CKOJIBKO THICAY METPOB TOINILEH MOJIaccOBO-PIHIIEBLIX ciabo IMCIOIMpoBaH-
HBIX TIOPOJ BeHACKOTO Bo3pacta. K 3T0i TO/Ue npuypoyeHa, no B.B.Ycranosy
[7], mapranuesocHas dopmanua. OCHOBHBIMH WIEHAMY €€ ABIIANTCA Cledyio-
iMe nayky (CHU3y BBepx): 1) monommToBas, 2) pymHad u 3) KpeMHHCTBIX Ty(-
GHTOB. A

Pynnaa mauka 3ajeraeTt Ha pa3MbITOH M CHIIBHO 33KaPCTOBaHHOH NMOBEPXHOCTH
HONOMHTOB. B OCHOBaHMM ee pacronaranTci MapraHUOBHMCTBIE ITIHHBI C OT/ENb-
HBIMHM PY[IHBIMH CTXKeHHAMM. Bhillie 3aneralT ClIOMCTBIE MapraHUOBHCThIE AJleB-
POJIMTBI, HHOTZIA C BKPAIUIEHHOCTBIO CYNIbGHIOB M C PONOXPO3MTOBBIM lIeMEH-
TOM, COZepXallHe IUIACTOBble H JIMH3000pa3Hbie Telld GOTAaThIX MapraHIeBbIX
PYA, MaHTaHMT-TMPONIO3MT-ICHIIOMENaHOBOTO cocTaBa, PynHas mauka Hmeer
MOILHOCTH OT 42 110 85 M. MakcHManbHas MOLIHOCTB IIACTOB py/sl 10 8 M. Pyn-
Has Nayka NepeK pbIBaeTCA MaYKOH K PEMHH CTBIX, CTOMCTBIX TYddHTOB.

Opynenesne paccMaTpuBaeTcd KaK KOMIDIEKCHOE — KapGOHATHO-OKHCHOE.

MapraHiiespie pynabl cBasaHel ¢ BoporoBckum nporGom, o6pazoBaHHBIM
B OpPOreHHYI0 CTaJHI0 Pa3sBHTHA reocHHKIMHanH EmmMceiickoro xpaxa. Moxwo
noJIaraTh, YT0 Opy/ieHeHHe OHOBO3PACTHO C TOMNINEH OCANOYHBIX OTIIOXKEHHH,
BBINONHMOIMX NporH6. B pajfione 3aduKcHpoBaHO NONHOE OTCYTCTBHE TPOAB-
TIeHHH aKTHBHOTO BYIKaHM3Ma, 4TO, Kasanoch Obl, NO/gepXuBaeT Npefcranie-
Hue 06 0caioUHOM NPOH CXOXKIEHUH MapraHueBbix pyn. CyiecTBeHHOe 3HaYeHue
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HMeeT XapakTepHasd UIA OCAJOYHBIX MeCTOPOXKIEHHH MPHYPOUYEHHOCTh MapraH-
leBbIX PY/l K MepepeIBy B 0cafikooDpasoBaHHMK B OCHOBAHMH PY/IHOH TOIILH, YTO
uMeeT Mecto Ha CkanucTom yuyactke. MapecTHoe coMHeHHe B MPaBHJIBHOCTH H3-
JIOKEHHOH TPaKTOBKH reHe3uca OpYy[eHEeHUA BhI3bIBaeT HaluuMe tydduTOB, 32-
NeralouMX B KpoBjie pyaHoH nauki. OIHAKO MHpPOKIaCTHUeCKHWH MaTepuai, He-
06X0mMMBIH [UTA HX 0Opa30BaHWA, MOT 3aHOCHTHCA BETPOM H3[AIEKA.

IlopBons MTOT CKa3aHHOMY, MOXHO 3aKJIIOUMTh, YTO B YCIOBHAX HaJOXEH-
HpIX CHHKJIMHAIBHBIX CTPYKTYp THN2 BoporoBckoro nporuba, BO3HHKIUENO
B OPOreHHYI0 cTajMi0 00pa3oBaHHA CKIIaguaTol 0bacTi, MapraHiesoe opy/eHe-
HHe MMeeT BYJIKaHOTEHHO-OCAIOUHOE IPOMCXOXKIEHHE, HECMOTPA Ha TO YTO He-
NOCPECTBEHHO He CBA3aHO ¢ BYIIKaHH3MOM H THAPOTepMaTIbHBIM [IPOLIE CCOM.

B lenTpansHo-KazaxcraHckol MaprasueBopyaHo# npoBuHumy [11] oBpaso-
BaHHe MapraHueBbIX MeCTOpOXKICHHH [POHCXOMIO0 TAKKe B HANOKeHHBIX MYJIb-
pax. Ho B ommwe o1 0O6bexk10B EHMCeliCKOro KpAXka OHM paclosiaranuck Ha
OpeBHEM OCHOBaHMH, 0POPMHPOBAHHOM B Pe3yNbTaTe Kale[OHCKOTO OporeHesa.

MapranueBbie mectopoxnenusa LienTpansioro Kazaxcrana BechMa MHOTouMc-
JIeHHbI M PAcIloONaranTca B OCHOBHOM B IBYX PYIHbIX paHOHax — ATtacyitcKoM
H JDke3kasraH-Ynyrasckom. HauGonee kpynmHbIM MeCTO pOKIACHHEM MapraHie-
BbIX PyA B ATacyickoM paioHe aBnfercs YiuxatsiH I, paccMaTpuBaemMoe Hamu
B KayecTBe PHMepa MECTOPOX/IEHH A ITOTO PYIIHOTO pailoHa.

B JIke3ka3raH-YNyTaBCKOM paiOHe HaXOJIATCA HEMHOTOUM CJIeHHbIE, HEDOh-
ume, HO BecbMa cBoeoOpa3unie mectopoxaeHus Jhiesner, XKakcoi-Kotp u Haitza-
TaC, pacCMOTPEHHE KOTOPLIX, B CPaBHEHMH ¢ YIIKATBIHCKOM IPyNNoi 1 o6beK 1a-
MH M3 IPYTHX PyJIHBIX [IDOBHHLMH, IPe/ICTABIIAET 3HAYNTEIbHbIA HHTEpec.

Mecropoxnenna Yumcats I # Yiuxarein 1 ¢ ux 3HauMTenbHbIMK 3ariacamu
XeJle3HbIX, MApTaHLUEBbIX M CBHHIOBO-GapHTOBBIX PyJ HAXOOSATCA B MpeJenax
KaunbMUHCKON CHHIJIMHATH, HATOXEHHOH Ha CK/IajMaThle KaJefoHCKHE CTPYK-
Typbl paHHENaJie030}CKOTO U Boree NpeBHEro BO3pacTa.

KaunbMMHCKaA CHHKITMHATIL PAacnolioxeHa B HokHON wactu Llentpanbho-Ka-
3aXCTAHCKOTO KPaeBOTO MEBOHCKOIO BYIKaHHYECKOIO MOACA M OPHEHTHPOBAHA
TOYTH MOJ NPAMBIM YIIOM K ero NpOCTHpaHWio. 3anmafHas 4acTh CHHKITHHAIH
HAXOMMTCA HA MPOJIONIKEHHH 10r0-3aMajlHOTO0 OKOHYAHMA YCMEeHCKOH 30HbI, ¥3-
BECTHOH CBOMMM MHOTOUMCIIEHHBIMH PY/IHBIMH MeCTOPOXKIEHH AMH

PaitoH MecTopoxIeHMH YIIKaTbiH CJ1araeTcA B OCHOBHOM IO 3He1eBOHCKHMH
0TI0KeHMAMH,, TOCTPOEHHBIMH BechMa cnosxHo. HanBonee mpeBHUMM [IEBOHCKH-
MH 00pa3zoBaHuAMM ABJIAITCA AHNE3WTO-DA3abThl CpEIHEro [IEBOHA M 3aMe-
LIAIOLIME WX TEPPUTEHHBIE IOPOJBI — NECYAHMKH ¥ AIEB POJIHTHI ¢ Ha3eMHOH (ro-
poi, Tyt 1 TydduTEI. MONTHOCTH 3TOTO B OCHOBHOM 3¢hhy3HBHOTO KOMIUIEKCa
nopon u3meHserca B XKaii pemckom pynHom paiiose ot 700 mo 1800 m [8].

Beorue 3aneraer TeppureHHas Tonuia GpaHCKOTO APYca, CI0KEHHAA MOJTHMHK -
TOBBIMH MECYAHMKAMM, AJIEBPOJIMTAMH C MPOCIOAMH KOHIJIOMEPATOB M OT/Ielb-
HBIMH TJ1aCTaMy TuIica. ITH 0Bpa3eBaHMsi MECTAMM 3aMEINaloTCA KBapUeBbIMH
nopdupaMu ¥ TpaxuAAKTOBbIMH Nopduputamu. MomHocts nopon ¢gpaHckoro
Apyca KparhHe HeMmoCTOAHHA ¥ MeHAeTcA B npefenax ot 10 mo 700 m. opone
tpaHckoro fipyca 3a1eralT Ha pPa3sMbITOH MOBEPXHOCTH MOACTUIIAKIMX 06pa3o-
BaHMH.

B XajiipeMckom pafioHe omioxeHHA dameHa cornacHo, Bes alefioB pa3mblBa,
PacroflaralnTcA Ha GI0AX (GPaHCKOTO ApYca W MpPeiCTABIIEHBI CI0MKHBIM Yepesio-
BAHHEM TOPOJ palTMYHOIO cOCTaBa, 0Opa3’0BABIMXCA B Pe3KO OTIHYHBIX (a-
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UpabHbIX yooBUaAx. Haubonee ycTOMYMBBIM ITMTONOTHYECKMM TMIIOM MOPOf,
NPOCIIEKMBAKUINMCA 0T Hadala (aMeHCKOTO BeKa BIUIOTh [I0 TYpHe, SBIIAIOTCA
TIOPOJbl MEHCTEPOBCKOTO H CYIbLHGEPOBOTO ropu30HTOR. CpelH 3THX OTIOWKe-
HHH WMeITCA CTIOH ¢ ocTaTKamu ¢uIOphl, OT/ENbHbIE MPOCTION KOHITIOMEPAaTOB
W, KaK MCKIIIOUEHHE, Tella JKelle3HBIX Py,

Jpyrue ocagoyHple ¥ BYJIKaHOTEHHO-OCAIOYHBbIE OTIOKEHHA NPeCTABIIEHbI
CJTOKHBIM Yepe/ioBaHHeM TIOPOJI, KOTOphIe Mo MpeobnanaouieMy THIY HOIpa3fie-
nieHbl reosioramy XakipemckoH skciemuumy ¥ nutonoramu llenTpansHo-Kazax-
CTAHCKOI0 Te0NOTHYeCKOTro ynpassieHus (B Hacrosuwee Bpema LIKIITO) Ha nars
maveKk. B cocTaBe meicTepOBCKOrO TOPM30HTA BBIAENAIOTCA: HEBbIle pKaHHO-
CIOMCTaA, PUTMHYHO-CIIONCTAA M GUIMILOH/IHAA MAYKH; B CYNb(pUIEPOBBIX CIOAX
OBe TMAYKW — CepouBeTHas W KpacHoupeTHas. [lepBble 3amexm jKene3HbIX pyn
NpHYpOYeHs! K HH3aM PHTMHYHO-CIOHCTOH Nayky. MolHocTs NPOCIOeB pasny-
HBIX TIOpOJl MOABepxeHa 3HauWTe/IbHbIM H3MeHeHWAM, M OObIMHO HaxomuMTcA
B Mpe/ieNiaX HeCKOIbKHX JeCATKOB MeTpOB.

Bo ¢miionaHo# nauke HAXONATCA [ABA YPOBHSA, K KOTOPHIM NPHYPOYEHDI e~
ne3Hble py/[bl 1 OJHO MPOABIIEHHe MapraHueBbIX pyld. B cepouseTHo# mauke u3-
BeCTHBI TP YPOBHS JKelle3HBIX py/I, IPHYEM B CpefiHeM H3 HHX JKelle3Had pyja
accouMupyer ¢ mapraHieBod. K ikpacHouBeTHo# mayke mpHypoueHbl Haubonee
KPpYTHble 321eXH MapraHlUeBbIX W kele3HbIX pyn. KpacHouseTHas nayka cnoxe-
Ha KPacHBIMH H PO30B bIMH BOJIHUCTO-CJTIOMCTBIMH M YVTOBATHIMH U3BECTHAKAMH,
OKPEMHeJIBIMH Ha yuacTKaX, IPHMBIKAIOIINX K PYIHbIM 3aexamM u Tenam addy-
3UBHLIX MOpoA U TydoB. B KpacHouBeTHOH Nayke yCTAHOBIIEHbI YeThIPE FOPH30H-
Ta JKele3HbIX M MapTaHUeBBIX pYyJ, KAK Npasuno, 060cobnAwMMXCE Apyr OT
apyra.

o panueM A.A.PosxHoBa 1 ip. [8], KpacHoLBeTHbIE H3BECTHAKH (alManbHO
NepeXoAAaT B MOHMMUKTOBBIC MEeCYaHUKH M aneBponuThl. Kpome TOTO, OHM YacTO
3aMeuanTca aHOe3uTo-6asaTbToBeIMM NOpdupuTaMu. MOIIHOCTh OTIIOXKEHWMI
damMeHckoro Apyca B JKalipeMCKOM paiioHe HemocTOfIHHa M W3MeHsAeTca oT 36
mo 185 m.

Briure 3aneraiot mopoAsl CHMOPHHCKHX, KACCHHCKHX H PYCAKOBCKHX CITOEB
HIKHero KapOoHa, MpelCcTaBIeHHbIC TPEHMYLIECTBEHHO H3BECTHAKAMH padiny-
HBIX JINTOJIOTHYECKHX TMIOB. M3BeCTHAKM coMepiXaT MPOCIOH M MAIOMOIIHBIE
NaykKy aJieB poH 0B, IeCYAHHKOB, HHOT/Ia TydoB.

MouHOCTh HHXHeKaMeHHOYTolbHBIX 0TioxeHHH 300—600 M, MMM 3aKaHM-
BaeTCA pa3pe3 KOpeHHbIX NMOPOJL Nae030icKoro Bo3pacra B XaipeMckom pyn-
HOM paHoHe.

Ha mecropoxnenun Yuncarsin III HaxopATcs 3anexdt MapraHiieBbIX, Xejes-
HBIX, CBHHLOBBIX W DapHTOBBIX PyM, KOTOpble MPHYPOUYEHBI K KPACHOUBETHOH
nayke, HO, KaK IIPaBHJIO, PACTONAralTcA He3aBHCHMMO Apyr oT apyra. HezHaum-
TeJIbHbIM PaclpoCTpaHeHHeM MONb3YITCA Py[bl, CONepKalMe 1Ba UK Gonbliee
YHCIO UEHHBIX KOMINOHEHTOB, MapraHueBas pyda, KaK TaKoBas, COrNIACHO
B.B.KannuuHy (cM. ctateio B 31oM cBopHuke), 06bIuHO uMeeT GpayHHTOBBIN,
BpayHH T-rayCMaHUTOBbIH HIIH sik0BcuToBBIN coctas. B.B . Kanunun yGegurenbHo
MOKAa3al, YT0 MeCTOPOKAEHHA YIIKATBIHCKON IPYNIbl ¢hopMHPOBATIHCH B YeThI-
pe cTajmn: 1) celMMeHTALMH ¥ MareHe3a IMepBHYHBIX PYJI XKelle3a H MapraHua;
2) cnaBoro meTamMopgH3Ma PYIHBIX MHHEpPAIOB 3THX JIBYX JIeMEHTOB; 3) THJ-
pOTEPMATBHOTO OTIOXKeHUA Cynb(uaos cCBHHUA ¥ Gaputa M 4) IMNepreHHOTO
M3MeHeHHA pYIdhiX MHHEPAIOB, MOCIIEI0BATEJIBHO CMEHABLLME IPYT ApYyra.
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Ionoxenne MectopoxcaeHuit Yurkarem [l 1 Yunkarsi [ B TeK TOHHYecKo#
CTPYKTYpe paiOHa ¢ HECOMHEHHOCTBIO CBHETENbCTBYeT 06 06pa3oBaHum ero Ha
OpPOTeHHOH WM 3aKJTIOUMTESIBHON CcTauH GOpMHPOBAHHA CKIIad¥yaTOH CTPYKTY-.
pe1 Lenrpansioro Kazaxcrama. OcoBoro BHMMaHMA 3acinyXMBaeT TOT ¢akT,
YTO OpyZeHEHHe, B3ATOe B 1EJIOM M, B YaCTHOCTH, MApraHUEBOE OpYIeHeHHe,
CBA3AHO C TOJILEH BYIKAHOTEHHO-0caiouHbiX o6GpazoBammit. Cneuuduueckoi
ocoBeHHOCTBI0 MoTeOHUX ABNAeTcA GeccnopHoe GOpMMpoBaHHE HX Ha 3aBep-
LIAOLIeH CTa/MM BYIKaHM3Ma, NMPOABHBINETOCA B Npefenax 3anajHOi YacTH
WaunsMHHCKOH cHHKIIMHanK. B camom fiene, KOMIUIeKC IEBOHCKHX IOpO, Ha-
KOIMBIIMXCA B paccMaTpHBaeMOM paiioHe, HauwMHaeTcA aHJe3UTO-Oasanbramu
cpenHero [eBoHa. B TeueHne ¢paHckoro Bexka HapfANy C BYIKaHHYeCKUMH 3d-
¢dy3uBHBIMH 06pa3oBaHMAMU M TyhaMu NPOMCXOIHIO OTIOXKEeHHe OCaIOYHOTO
TePPUreHHOTO MaTepHana, CIAaraliero NONMMHKTOBBIE NECYaHHKH H ajeBpo-
JIHTHI.

Kononka nopon, HAKOMMBUIMXCA B TeUeHHe (PaMEHCKOTO Beka, HauMHaeTCA
NpPEeHMYIIECTBEHHO TePPUTEHHBIMH OCAIOUYHBIMH OTIOXEeHHAMH, TydaMu H OT-
[enbHBIMH TellaMu 3 y3MBHBIX Nopon. Beepx mo pa3spe3y MOIIHOCTh M KOJH-
4ecTBO NPOCIOEB BYNKAHOTeHHBIX oOGpa3oBaHuii Bce Gomee cokpamarrcsa. Ha
310M (OHe B pa3pe3sax NOABNAKTCA 3a/IeXM PaVTMYHBIX PYH — Kele3HBIX, Map-
raHleBbIX M CBHHUOBO-0apHTOB bIX.

Haxonell, B BepxHed 4acTd pa3pe3a (paMeHCKHX OTIOXNEHHH HAauMHAIOT pe3Ko
npeoGnagath TMIMUHbIE OCaJOYHbIE MOPOIObLI — OpPraHoreHHmle, pudoreHHbIe H
OpYyTHe H3BECTHAKH.

Ha6nmiopaomasncsa Ha Mectopoxaenuax YumateiH 11 u Yuncatem I cBa3ss map-
raHIleBOro BYJIKQHOTEHHO-OCA[JOYHOTO OpYIEHEHHA ¢ 3aBeplUANOIIeH cTaaMel
pa3sBUTHA BYNKaHH3Ma NPOABIAETCA W Ha IPYTHX MECTOPOXKIEHHAX ATacyicKo-
ro paiiona. 3ta cBA3b GbUIa MOAMEYeHa ABTOPOM NPH U3ydenny Kapaxanbckoro
’eJIe30-MapraHileBoro Mecropoxumetus [10].

Mapranuesbie Mectopoxnenna IDxe3nsr, Hafizatac u Xakcei-Kotp HaxomaTca
Henopjaneky Apyr ot apyra. Ileperie oBa U3 HUX NPHYPOYEHEI K CEBEPHOH YacTH
IDke3kasraHckod mynbael M pacnionoxeHsl B 40—45 xm ot JDke3ka3sraHa.
TpeThe MecTOPOJXKIeHHEe HAXOIMTCA B NpefenaX AKTACCKOH CHHIITHHAIH, 3a710-
JKeHHOH B o6nacTu ceBepHOro okoHyanna Kapcaknaiickoro aHTHKIHHO pus. ['eo-
JIOTHYECKOE CTPOeHHe BCEX TPeX MECTOPOX/IeHHH MMeeT MHOTO obero. B crpa-
MrpadgH9eCKOM OTHOLUEHHH BCE OHH MPHYPOUYeHBI K (haMeHCKOMY ApYyCy Bepx-
HEero [IeBOHA K MOTYHHEHBI TOJIIIE TepPPHTEeHHBIX KPACHOIBeTHBIX 06pa30oBaHui .

B obGoux paioHax [EBOHCKHE OTIOXEHHHA DaclonaralTcd Ha HHTEHCHBHO
CMATBIX, HHTPYIMPOBAHHBIX H METAMOP(H3IOBAHHBIX MOPOMAX HHXKHErO maneo-
304 M nokeMbpus.

B paiione mecropoxnenuit [Dxeansr u Halisarac paspe3s IEBOHCKHMX OTIIOXe-
HWH HauMHaeTCA ToNuled NMOpOJ OpPOreHHOA KpacHOUBeTHOH ¢dopMaluu, mpep-
CTaBJIEHHOH KOHIJIOMepaTaMy M MECYaHWKAMM C IPOTOAMY alIeBPOJIMTOB M IJIH-
HUCTBIX CjIaHleB B BepxHel uactd [3]. B paiioHe JDe3MHCKOTO MecCTOpOXe-
HHA 3TH OTIOXEHHA OTHOCATCHA K JKaKChIKOHCKOH CepHH, OTHOCHMOH K Cpe/iHe-
My—BepXHeMYy [IeBOHY. HHOKHAA 4acTh cepuH, CJIOXKeHHasA KOHITIOMEpaTaMH, rpa-
BEIMTAMH H KPYNHO3ePHUCTBIMH TNeCYAHHKAMH, BBIJENAETCA MOJI Ha3BaHHUEM
[DKe3MHCKOH CBHTBI. BepXHAA yacTs, MpelCcTaBIeHHAA NeCYAHHKAMH , AJ1EB POJIH-
TaMH U apTWJUIMTAMH, OTHOCHTCA K YHTacCKOM cBHTe. B paiioHe MecTOpOXIeHHA
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Ibke3npl Ha fipeBHee OCHOBAHME HATEraloT Kak MOPOAbI [AXe3THHCKOH, TAK H
yHTacckoii cBuT. OTHOCHTENBHO MOJIHBII pa3pe3 HAYMHAETCA KOHITIOMEpaTaMH
¢ MPOCIOAMH IPABE/UIMTOB W MEeCYaHMKOB [DKE3IMHCKOH CBHTHI, KOTOpble BBEPX
TIOCTENEHHO CMEHAIOTCH MeYaHHKAMH M AJIeBPOIHTAMH YHTacCKOH CBHTHL CyM-
MapHasd BHIMMas MOLIHOCTh ITHX OTIOXeHHH B palOHe MeCTOPOXXICHHUA H3Me-
PAETCA NEPBBIMH COTHAMH METPOB.

Maprannepsie pyasl Mectopoxnerus JDke3ms nmpencraBnAoT boi, N0 J1aH-
ubiM B.B.Kanuuuna (4], mnacrooBpasHyio 3anexs, NpoCiesKeHHYI0 Ha paccTos-
e B 4,5 kM. OHa pa3buta cBbpocamu Ha paApn GIOKOB, NpeTepreBMX BepTH-
KaTbHbIE NepeMelleHH A Pa3IMyYHOH aMIUTHTY/IbI, COCTaBJIAIeH KaKk MaKCHMYM
200—250 m. MomHoCTh PYAHBIX Tl cocTaBisger B cpemHem 4,8 M u 0GBIMHO He
npeBbilaer 17 M.

B.B.KanuuuH nomuepkuBaer, YT0 HaMGONBIIy0 MOIIHOCTh MMEWT pY[IHBIE
Tenla, HaxofsuMecs HAa YYacTKax, NPHYPOYEHHBIX K TEKTOHHYECKMM Hapylle-
HuAM. [lepBHUHBIMY ABAIOTCA PY/Ibl KPHIITOMeNaH-KOPOHAIUT-TO/UIaHAWTOBOTO
cocTaBa, a TaKie OpayHuToBbIe pyabl. [Ipu 3TOM nociefHHe ABJIAKNTCA [TIABHBIM
THTIOM pyI, Ha MecTopoxaeHuu [Die3np.

Mecropoxperue HaiizaTac npuypo4YeHO K JTMHWM Pa3phIBHOTO TeK TOHHYECKO-
ro HapylleHWA CeBEPO-BOCTOYHOTO NMPOCTHPAHWA, PacCeKIUero KOHITIOMepaThl
JDKe3IMHCKOH CBUTHI M MofAcmunatomme Gonee npeeHue oBGpasoBanus. [To umer-
muMcs ceefieHdAaM [4], pymmbie Tena (oTpaGoTaHHBIe B HACTOsIee BpeMA)
NpefCTaBiAny cobOOi cepHI0 MHH3, IPHYPOUYCHHBIX K YNOMAHYTOMY HapyLUeHHIO.
HaunGornee xpynHad H3 HUX WMena MOLIHOCTb B CpefiHell YacTH okono 15—18 m
1 ey no 350 m. Haiizarac npepncraBnser coGoH jkene30-MapraHieBoe MecTo-
poxneHue; Gonbluad YacTh JTHH3 ObUIA CJIOXEHA FeMaTHTOBBIMU M JKeJe30-Map-
raHUEBBIMH pyJaMH, TOIJa Kak cOOCTBEHHO MapraHueBas pyfa ciarana LEeHT-
PAIBHYI0 4acTh JIHH3 M BBIKIIMHWBANAcCh KaK MakcHMyM Ha rnyGuxe 40—60 m.

Ha mecropoxnennu Hafizatac pe3ko npeo@nanaoT reMaTHTOBbIe H FayCMaHH-
TOBBIE PYOBI; KPHITOMEIAH-KOPOHAIMT-TOJNIAHIMTOBbIE H OPayHHTOBBIE PYIIbI
BCTPEYaloTcs B NMOIYMHEHHOM KONHYecTBe.

Bompoc o rene3nce mecropoxperuit [Dxesnsr n Haiisarac ocraerca npemme-
ToM muckyccuu. IlepBooTK pemBatens 3uXx MecropoxieHui W.C.firoBkuH eue
B BaUATHIE TOABI BBICKA3AN NpefcTaBlieHHe 06 WX rHIPOTePMAlbHOH IPHPOTIE.
TMo3nxee 310l TOukM 3pewms npupepxwBanuce K.M.Carnaes, M.H.Pycaxos,
®.B.Yyxpos u pag Apyrux uccienoBateniedi. B nansheiiiem ObDIM MpeUioKeHbI
elle OKOJIO IIECTH Pa3THYHBIX TeHeTHYECKHX THIOTeS.

B nootemsme rogel B.B.Kanunnu [5] npoBen rmyBokoe H3yueHne MeCTOPOX-
peHni JIxe3MHCKOH TIpymnbl, NOJpoGHO H3ywns TeolIOTHI MeCTOpPOXKIESHHH,
0BCTOATENBHO MCCIENOBAN BElecTBeHHbIH COCTAB OCHOBHBIX THIIOB DY/ H IpPH-
wen K 060CHOBAHHOMY 3aKITHIUEHHI0 06 MX THAPOTEPMAIBHOM IIPOH CXOXIEHHH .
[lo ero MHeHW10, MapraHleBbie M JPyTHe Py[bl IPOH30UDIH B Pe3ynbTaTe TpeX
3TanoB B TeYeHHe IMAPOTEpMATBHOH CTA[MH (DOPMHPOBAHHA MeCTOPOXIECHHA.
B TeueHHe mepBOTO 3TRNA THAPOTEPMBI COMCPXKATH PAacTBOPEHHbIE COEMHEHHA
GapudA, BHHIA, MapraHia u xene3a. Ha BTopom 3tane npou30LUIo NOCTYIUIEHHE,
IaBHbIM 06pa3oM MapraHia, W, BO3MOJXHO, KpemHudA. TpeTuil 3tan, ciabo mpo-
ABUBIUMACA HA MeCTOPOXIEHMAX, O3HAMEHOBAICA MOCTYIUIEHMEM MapraHua,
Gapus, X10pa 4 KPeMHHA.

Mectopoxmenue Kaxcoi-Kotp Haxomurea B 60—70 kM K ceBepo-3anajly OT
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noc. JDKe3Obl H MPHYPOYEHO K CHHKJIHHAIBHOW CTPYKTYpe BTOPOTO HOPANKA,
OCIIOXHAIOLIEH 3anaTHOe KPbUI0 AKTaCCKON CHHKJTMHAIM .

MapraHueBoe opy[eHeHHe NMPHYPOYEHO K TOJILIE TEPPUIEHHBIX MOPO/L Bepx-
He[IeBOHCKOTO BO3pacTa, HECOTTIACHO 3a/eraiiuX Ha HHTEHCHBHO [IMCIIOUMpO-
BaHHBIX HUXHeNaeo30icKkuX 06pa3oBaHUAX.

B ocHOBaHMM [IeBOHCKMX OTIOEHHH pacronaraeTcsi KpacHOUBETHasd Tojliua
¢dbpaHcKOro Apyca, C1OXKeHHaA rpyObIMH KOHITIOMEpaTaMH, pasMep TATbKH KO-
TOPBIX W3MEHACTCA B IpefesiaX OT HEeCKOJIbKHX CaHTMMeTpoB 10 1 M. Taibku
CBA3BIBAIOTCA TpyGpIM MaTepHaioM — TECYaHWKOM, CLEMEHTHPOBAHHBIM IJIH-
HUCTO-KENIe3UCTHIM BewlecTBOM. MoliHoCTh KpacHoUBeTHoH tonm 600—
1000 [3].

Bbhlllle coracHO 3ameraer apKo30Bas Mayka, OTHOCHMAsA, [0 aHATIOTHMH C OT-
TIOKEHMAMM COCE[IHHX PaHOHOB, K YHTAaCCKOH cBHTe (paMEHCKOro spyca. Ap-
KO030Baf NAUKa CJI0XKeHa B OCHOBHOM IUIACTAMH aPKO30BBIX CpellHe- H KPYIHO-
3ePHHCTBIX IIECYAHMKOB, BKITIOYAOUMX MPOCIION a/leBPOJIMTOR M pexxe apruiuiu-
toB. Comacio B.H.CmonbsimuHoBo# [12], B OCHOBaHMM NAa¥Kyu pacrolaraercs
MaTOMOIIHEIH TJIACT TYQOKOHIIOMEPATOB, MONCTHIAIIMX IU1acT MapraHUeBoH
pynst. anbka B cocraBe IUlacTa MMeeT aHOE3HT-6a3anbToBbIM coctaB. [omumo
3TOTO, IUIACT BKIIOYaeT JIMH3BI 3¢ dy3MBOB ane3uT-0a3a1bTOBOIO COCTABA, TYy-
thoB H cypryyHo-k pacHeIx AiIM mMoujHocTsio B 0,5—1,0 M. B mocniegsnx obHapy-
JeHbI CKOIUIEHMA Me/IKOYelllyHyaToTo reMatiTa. B mpenenax paiioHa Ha cTpaty-
rpaHYecKOM YpPoBHe TY(HOKOHIIIOMeparoB MecTaMH OOHapy  eHb! CKOIIEHHA
YELIYHYATOTO FeMATHTA. '

MapraHuesas pyaa 0CHOBHOTO HMYHEI0 IUIAcTa pacnosiaraercs Ha Tyo-KoHr-
noMepaTax, HMeeT (opMy BBIJEPXKAHHOTO CIOA, NPOCIEKMBAKOIEroCcAs Ha Hau-
Gonee KPYMHOM ydYacTKe MeCTOPOX/IeHHA Ha paccroskue 10 800 M. Makcumans-
HasAg MOLIHOCTD ero 1o 7 M. Pyna umeeT ncumomMenaH-OpayHU TOBbIH COCTAB, HHOT-
[a ¢ TPUMEChI0 MM POJIIO3HTA. ITH MUHEpPAIbI LeMeHTHPYET OBIOMOYHBIH Mare-
puan, Ha oo kortoporo npuxomutcsa oT 40 go 70% ot macchl pyasl. Beie oc-
HOBHOTO pPY[OHOIO IUIACTA CPelM MOPOJ YHTACCKOW CBMTBI pPAcCIojiaraercs Mpo-
CJi0#, TpeNcTaBJieHHbIH COBOKYIHOCTBIO JIWH30BHIHBIX Tell OMapraHLUOBAaHHBIX
NOpOJ, vaiie BCEro CpefHe3epHUCTHIX MecvyaHWKOB. Eie BBIlE, yXe B cOCTaBe
TOJILIM CY/TBIH(EPOBBIX CIIOEB, HAXOMMTCA elle OIWH CJIOH cabo OMapraHuo-
BaHHBIX NOPO/I.

B.H.CmonsaxuHOBa, moapobHo wu3ywmBlEAs MecropoxiaeHue Jaxcel-Kotp,
TIPHITMCHIBAET MY BYIIKAHOTEHHO -0CaJIoyHOE TPOHCXOMKIEHHE .

OfumpHas TeppUTOPHA, BKIIOYAIOMIAA 3aMafHbli ¥ F0XKHbIe paHOHBl 3aKas-
Ka3psd, H3BECTHA CBOMMH MHOTOYMCIIEHHBIMH MPOABIICHUAMH H MECTOPOXKICHUSA-
MH MapraHieBbIX pyad. IlomMumo ymukansHoro UuaTypckoro MecTOpOMKIeHHS
B npegenax I'pysuHckoH riibIOhI HAXOMUTCA elle HeCKOIhKO MPOABJIEHWH M Ta-
KHX MeJTKMX OCaJIOYHbIX MapraHIeBbIX MeCTopoxaeHud, Kak [llkMepckoe u He-
KoTopble apyrue. B Keupunsckoit u KapramuHckoi menpeccHax U3BeCTHBI Map-
raHieBble MECTOPOXKIEHWA CXOMHOTO TWMa, OOHAKO Oonblllag 4acTh uX
PYO HaxomuIcA B TONIIE OCaJOYHBIX OTIOXKeHWH M 3ajeraer Ha 3HAWH-
TenpHOH ri1ybune.

Pe3sko OTIHYHEIE MelTKHE MECTOPOXIEHHA BYNTKAHOTEHHO-0 CaIOMHOTO MPOUC-
XOXIEHHA M3BECTHBI B pasHbIX uactax LleHTpansHoit u Bocrouwoit Tpysum, a
TAK)Ke Ha TeppuTopuu ApMeHHH u Asepbaitipkana. K wiony Mx oTHocaTcs  He-
Boneume MECTOPOXIEHUA U MPOABJICHH A TeTpuuKapoiilcxoro MapraHueHOCHO-
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ro paioHa [pysum, CBapanckoe 1 KapmpalleHcKkoe MecTOpPOKIEHHA 10ro-BOC-
TOMHOH YacTH ApMEHHH.

K sanagy u ceBepo-3anamy oT I'py3nHCKOH TibIOBI H3BeCTHBI TAKXKE OT/IEIb-
HbI¢ MEJIKHE MeCTOPOXMUIEHWA W IMPOABJICHHA MAapraHUEBOTO OpYyleHeHUA U
MHHE PATH 34LHH .

Takoe oBuiMe MAPTAHUEBBIX MECTOPOXIEHHH U [IPOABIECHHH, PA3NTHUHBIX MO
YCroBHAM 00pa30oBaHusA, xapaKTepy H Maciuitabam opyneHeH|S , JaeT OCHOBaHHE
paccMaTpUBaTh TePPUTOPHI0 3aKaBKa3hi B KayecTBe YeTKO BBIP@XKEHHOH Map-
raHlleBo pyIHON NPOBHHIIMH .

B cxnaguatont obnactu 3akaBKashd BLIENIEHO HECKOTBKO 30H, 0bnapawLmx
paznHuHBIM reonornyeckum crpoensem, no K.H.ITadenronsy [9], A.T.Acnansan
[2], T.A.Teanupenunse [13]. MapraHiesas mMuHepaiu3awus U Opy/IeHeHHE U3-
BECTHbI B IIpelelaX YeThlpeX CTPYKTYPHO-TEKTOHHYECKMX 30H: Alxapo-Tpua-
neTckoi, AptBuHO-bonnucckoi, Apmanckoi 1 Kodanekoii.

B cootserctBuM ¢ 3ajauamy NpeNpUHATOTO UCCIIEIOBAHUA B TAHHOM Cllyyae
OyaeT MCHoNb30BaH MaTephal M0 MeCTOPOXIEHHAM TONbKO TeTpHUKAPOHCKOTO
MapraHleHOCHOTO palloHa W HEeKOTOPbIX JIPYIMX MecTopoxieHWd 3akaBKasbs
Wi CPaBHEHWA MX CTPYKTYPHO-TEKTOHHYECKOI'O IONOXeHHA ¢ WIM3KMMM 10
ycrioBHAM oOpazoBaHMa mectoposxaeHuamy [lenrpanbHo-Kasaxcranckoi map-
raHleBO Py IHON MPOBHHUMK U EHUCeHCKOro pyJHOIO paioHa.

YnomaHy1sii TeTpHilkapodckuil pyJHBIH paiioH 3aXBaThIBAET [PUITETAIOIIME
HacTH [IBYX COCEOHHX CTPYKTYPHO-TEKTOHHYECKHX 30H — KPaeBYI0 4acTh AJka-
po-TpuaneTckon 30HbI H BOCTOUHY10 YacTh ApTBHHO-BONHKMCCKON 30HbI, UMeHYe-
Mo# TaKxe COMXMTCKOH [b100#H.

IMocnegaie Men—mnaacoreHOBbIE 3TaMpl TEONOTHYECKOTO pa3BuTHA TeTpuIlKa-
POHCKOTIO pYJHOrO padOHa B OCHOBHOM CXO[HBI JUIA BCEH €ro TePPUTOPHH He-
CMOTPS Ha TO, YTO OH HaXOOWTCA B Mpe/eNiaX ABYX PaTHYHBIX CTPYKTYpHO-TEK-
TOHMUYECKH X 30H. MapraHueBoe opy/ieHeHHe MOABMIIOCH 3[ech B MeJly U B TIaneo-
reHe M CBA33aHO C MOLWHBIMA KOMIUIEKCAMH BYJIKAaHOTEHHO-OCAJOUYHBIX MOPOJ.
ITH NOC/eJHUE HMEKT TTaBHBIM 06pa3oM 1o 3/IHEMENOBO#H 1 MaJle0UeH—301IeHO -
BbIi BO3pacr.

Huxe NMPUBOJUTCA YIIPOLIEHHAA CXEMa COIMOCTABIIEHUA MEHTHaJIe()[‘eHOBbe
BYIIKaHOTeHHO-0 cajlouHbIX 0Opa3oBanuit Amxapo-TpuaneTckod u ApTBuHO-Bon-
HHCCKOH CTPYKTYPHO-TeKTOHMYeckuX 30H. CTpoeHHe 0BOMX COMOCTABIAEMBIX
KOMIUIEKCOB B 00lIeM HMIEHTHYHO, eIMHCTBEHHBIM CYLIECTBEHHBIM OTIHYHEM
ABNACTCA NpeKpallleHHe BYJIKAHW3Ma B TIO3[HEM Mely B Mpefenax Arkapo-
Tpuanerckoi 30HbI. B pesynbrare 3T0T0 B TeUeHHe KaMMaHCKOTO, MaacIpUXTC-
KOTO M JIaTCKOTO BEKOB MO3[HEr0 Mejla, a TAKJKe MaleolieHa NPOHCXOIUIIO Ha-
KOIUleHHe KapBOHATHBIX NOpod ¥ (UIMLIA.

MapranueBoe opy/ieHeHHEe Ha MENKHX MECTOPOXIEHHAX H MPOABJIEHHAX
Terpuukapoiickoro paloHa MO YCIOBMAM OOpPa3OBaHHA SBJIAETCA BYJIKAHO-
TeHHO-0CAfIOYHBIM. JTO MeNTKHE MECTODOKIEHHS M IIPOABNEHHA: AJIbreTH,
Terpu-llkapo, Camumunsno, Cameba u Bboreu. M3BectHo Takxke OgHO Iuj-
POTEPMANbHOE MECTOPOXKIeHHe — UXuKBTa.

HecMoTpa Ha [IPHYPOYEHHOCTh K DAaslTH4HBLIM 3INeMeHTaM TEKTOHHYECKOi
CTPYKTYPbl, DONBIIMHCTBO MECTOPOXK/IeHHH OYeHb ogHOoOOpasHbl M GIH3KH
MexIy coboi no ycrnoBuam oOpa3oBaHHs.

¥Yrke YNOMHHANOCh, YTO ONMCHLIBAEMBbIA pY[HBIA paioH pacmonaraerca B
npefenax [BYX CTPYKTypHO-TeKToHM4eckux 30H. llepBasi n3 Hux Amkapo-
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NosaneMenoBeie NaneoreHoBbIe BY IKAHOreHHO-OCaA0NHbIE TOPOaB

Amxapo-Tpuanerckasa 3oHa ApteuHo-BonHucckas 30Ha

Cpenuufi soueH  CBHTa MacCHBHBIX M IUI0T- Men—naneored  [lupokiacTHiecKHe no-

HbIX TydoGpexunit cy6- POMbI, Hallle! BCETO NcaM-
LLIEJIOYHOTO COCTaBa MHTOBBIE JTATOKNACTH-
yecKHe TydBbl, NEIHTO-
Ianeouen— CBHTa CTOKCTBIX MeiT- Bhle KPHCTAUIOKNACTH-
HWKHAH KO0GIOMOYHBIX BYIIKa- yeckue Tydbl, TYyhoGpek-
J01EH HOMNACTHYeCKHX M0~ YHH, TY(POKOHTTIOMEpaTHI,
poa cybiueno4Horo co- Mepresii, H3BECTHAKH,
cTaBa TTIMHBI

Kamnaucku#i—  [Toponst dpnuiuesoit da-
parckuit Apy- IMH — JAAThE B TYdBI
ChI

Antckuii—cad-  [lophHpHTE ABIHT- H

TOHCKHH Apy- poropo-06MaHKoBO-

Chl aHJIe3UTOBEIE, TYDBI
o TY(dUTEI, H3BECT-
HAKH; HIBECTKOBH-
cThie TY (B!

Tpuanerckas BO3HHKNA HAa MeCTe TEOCHHKJIMHAIM, 3apo/MBLIEACS B IN03[-
Hem meny. B HeH TpOHCXOOMIIO HAKOIUTEHHE MOIIHBIX BYJIKaHOTEHHO-OCaIoY-
HbIX KOMIUIEKCOB, BKIIIOYAIOIMX BYJIKAHOTEHHbIE OTIOXEHHsA NO3JHEr0 Me-
7a ¥ TaneoreHa, a Takxe ¢nuMuieBble H KapboHaTHblE MOPOABI KOHUA MNMO3[-
Hero Mejla—paHHero 3omeHa. B mno3gHeM 30lleHe MPOM3OLDIM CKIIAAYaTOCTDb
W BHeJpeHHe MarM OCHOBHOIO H cpemHero cocraBa. IlosgHee — B MHOueHe,
TeOCHHKJIMHANB TI€pecTayla CYyILeCTBOBaTh M NpEBPaTHIach B KPYNHBIA CHHK-
JIMHOPHH, BLITAHYTbIH B CyBUIMpOTHOM HampaBneHHH OT noGepexbsa YepHoro
Mopsi Ha 3amaze [0 pomuubl p. Mopn Ha BocToke. MapraHueBble MecTopo-
[EHHSA CBA3aHbl C OTJIOKEHHAMH MO3[IHEr0 MeJia ¥ Cpe[IHero 301eHa 30HbI.

B omuume ot 3toro, ApTBHHO-BONHMCCKas 30Ha NpencTaBnsAeT cobOH reo-
AHTHKITHHAb, CHOPMHPOBAHHYI0 BO BpeMA KaJIeJOHCKOro 3Tama CKJagya-
Toctd. B Bonee mosmpee Bpems, B lope, OHA MCIBITANIa MOTPYXEHHA H ABH-
nack 0ONAacTbi0 NPOABJIEHHA AKTHBHOTO BYNIKAaHM3Ma M MHTPY3HBHOTO, rpa-
HHTOMOHOTO Marmatusma. B mo3gHeM Meny HavyaJicAd HOBBIH 3Tal TIpOABIIe-
HuA 3p¢y3uBHOR NeATeNbHOCTH, OTNOXeHHe NHPOKIacTHYeCKHX o0Opasosa-
HHH, uepenywiMxca ¢ ¢guumeM W KapGoHaTHBIMM Mopopamu. C 3THM 3Tanom
CBA3BIBAIOTCA MapraHIeBble MECTOPOXKICHHA.

Kak BuIHO H3 pacCMOTpEHHs H3IIOXEHHOTO MaTepHalna, BYJIKaHOTEHHO-
OCafioyHble MapraHleBble MECTOPOX/IEGHWA CBA3aHbI B mnpenenax TerpHika-
POHCKOrO paHOHa C [BYMA 30HAMM, Da3NHYHBIMH MO OCOOEHHOCTAM CBOEro
reoNornYecKoro cOCTaBa M TeoJIOTHYeCKOH HCTOpPHM. MoXHO monarath, 4To
CXOICTBO MAapraHIEBbIX MEeCTOPOXIEHHH OOYCNIOBIIEHO CXONCTBOM BYIIKaHO-
FeHHO-0CAJIOYHBIX TOpOJ, OTIOXKHBLUMXCA B Ipefenax paHoHa HA MOCIEIHEM,
MeJI—MaJleOreHOBOM 3Tane ero pasBHTuA. CyllleCTBeHHble pas/iMuHA B Majeo-
30MCKON M PaHHEME3030MCKOH MCTOPUM perHoHa, paBHO KakK M OcoBeHHocTH
KOHCOJIMJIAIMH BEpXHeH YacTH 3eMHON Kopel B Amkapo-Tpuanerckoit u ApT-



BUHO-BONMHHUCCKOR 30HAX, HE OTPa3sMIMCh Ha MMPOIECCaX MAapraHUeBOro pymo-
0Opa3oBaHUA.

i cpaBHeHMs MmaTepHasa Mo mectopoxaeHuam TeTpuukapoickoro pai-
OHa M B UenAx Oonee MONHOH XapaKTEPHCTHKH BYJIKaHOTEHHO-OCA[NOYHOIO
MapraHiueBoro pynoobpa3oBaHWs 3aKaBKaibfA TpPHBEJEM CBE[ECHHA M0 HEKO-
TOPBIM MECTOPOXKIEHHAM ApPMEHHH, OCHOBBIBAfAICh Ha JIKTEPATYPHBIX [NAaHHbIX.

Kpatkue onucanua CpapaHuckoro u Kapmpainanckoro MectoposkieHuH,
HaxopaAwMXcA Ha Tepputopuu Apmaxckoi CCP, cocraBnmeHpl MO Marepuany,
ony6nukosaHHomy [1.0. Annpymerko ¢ coaBTopamu [1].

CpapaHICKOe MECTOPOXK[EHHEe pacloJiaraeTcs Ha ceBepo-3amafiHoM M uac-
THYHO Ha KXHOM CKJIOHaX Bapxyuarckoro xpebra. OHO CBA3BIBAETCA C KOM-
[WIEKCOM BYJIKaHOT€HHO-OCa[IOUHBIX MOPOJ, NpeNcTaBIeHHbIX IECYaHHKaMH,
TydomnecyaHuKaMu ¥ TypobpekumamH, nopdupuTaMH, M3BECTHAKAMH M [pY-
rumu nopomamu. Bce atM obpaszoBaHus uepeylTcA B pa3pe3ax, NOCTOAHHO
BBIKJIHHHBAKWTCA, YacTO MEHAKT CBOW COCTAB M OCHOBHBIe ocoGeHHocTH. Ton-
I1d BYIKAHOTEHHO-OCAZIOYHBIX MOPOJ [OCTHraeT 3HAUMTEIBHOH MOIIHOCTH
H MMeeT MeNoBo# Bo3pacT. CBapaHuckoe MeCTOpOXIeHHEe NPHYPOYEHO K TOH
YyacTH pa3’pe3a BYIKAHOTEHHO-OCafOYHbIX 0Opa30BaHMH, KOTOpas OTHOCHTCSH
K CAaHTOHCKOMY fipyCYy BEpPXHEro mena. :

MapraHueBsle pyasl NpencTaBnsanT cobod mwiacroobpa3Hble Tena M 3ava-
cTyro obnaparnT Xopollo coxPaitmameﬁc_a NOJIOCYATOH H C/IOUCTOH TeKCTYpOH.
Bonbluoii MHTepec INpe[CTAaBNAIT OpPraHOreHHble TeKCTYpbl, BO3ZHMKIIME B
pe3ynibTaTe 3aMelleHHs pYIHBIM BeLIeCTBOM CKOpPIYNOK pajHonApuid H ¢o-
pamunndgep. [To MuHepanbHOMY cOCTaBy BBIACNANTCA: MAHTAHHT-GpayHHTO-
Bble, GpayHUTOBblE, POMAOXPO3HT-POJOHMTOBBIE M pOMOXPO3HT-OpayHUTOBbIE
pyAsl.

I1.®. AHIpyumieHKO ¢ COaBTOpaMu NMpHMHChIBaeT CBapaHLUCKOMY MeCTOpOX-
[OeHHI0 BYIKAHOTeHHO-0CA[OYHOe IPOMCXOX[EHHe. 3aclyXHBaeT BHHMaHHA
HHTEHCHBHOE pa3BHTHE NpPOIECCOB MeTaMOpdH3Ma, CyleCTBEHHbIM 0Opasom
H3MEHHBIIMX TepBOHAYAIbHBIA cocTaB pyn. [lepBuuHble pasHOBMOHOCTH py.
¢opMHpOBaJIHCh B YCIOBHAX MOPCKOIO BOJOEMA BONM3M MOIBOMIHLIX BYJKa-
HHYECKHX anmapaTos.

Kapmpaliaickoe MeCTOpOXAeHHe HaxXOAMTCA B A3n30eKOBCKOM paiOHe
ApmsHnckoit CCP. OpyneHeHHe TpHypOYEHO 3[leCh K TOJIE MOPCKHX ByJIKa-
HOTeHHO-OCaJloyHbIX OOpazoBaHuii M 3(¢y3HBOR mNaneoreHOBOrO BO3pacTa.
Cpemd HMX NpeobafalT pasiiMyHble MHPOKIACTHYECKHE NOPOMbI, GBICTPO
MEHSIOLME CBOM COCTaB B BEPTMKANBHOM paspe3e M 1Mo npocTHpanuio. Ha-
ubonee pacmpoctpaHeHbl Tydbl mopdupuTOBOro cocraBa, TyddHTel, Tydo-
Opexudd, MNepecauBalolWHecs C MOTOKAMH 4BTHTOBBIX W J1aGpaflopPHTOBBIX
nop$HpoB M aHNE3WTOB. B MOJUMHEHHOM KONHYECTBE HAXONATCA 3ajexH M3-
BECTHAKOB.

OpyneHeHHe MpPHYPOYEHO K IUTACTY MNEIUIOBOTO KPHCTAIOK/IACTHYECKOTO
Tyda, a TakKe K KPEMHHCTbIM ¥ KpeMHHCTO-KapGoHaTHbIM Tydduram. Pynapr
NpeACcTaByieHbl ePBHYHO-OKHCHBIMH  (MeTaMOPQU3OBaHHBIMH) M OKHCIIEH-
HbIMH pasHocTaMHM. K nepBOH H3 HHMX OTHOCATCA rayCMaHHT-GpayHMTOBHIE
H MaHraHWT-OpayHWTOBBIE pPY[bl, MeCTAMH C PEIHKTaMHM KapOOHATOB MapraH-
ma. Ko BTOpoi — OKHCIEHHBIE pynbl, CIOXKEHHble GapHeBbIM MCHIIOMEIaHOM
H KPHIITOMENaHOM, H COfAepaluue HeOONBIIOE KONWYECTBO MHPOIIO3HTA, TO-
JIOPOKHTA ¥ THAPOOKHCIIOB JXKeJle3a.
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s cpaBHeHMa ¢ KapMpaiuaHCKHM MecTOpOXIEHHEM WHTEPEeCHO YIoMA-
HyTb MaptupocoBcKOe pyIONpOsBIIEHHE, KOTOpPOE PACHOJIONKEHO Hernojanexy,
HO B HeNOCPENCTBEHHOH OIH30CTH OT APEBHEro BY/IKaHWYecKOro ovara. Pynmpr
MapTipOCOBCKOTO MPOABIEHHA MpPHYPOUEHBI HEMOCPEACTBEHHO K TejaM aHfie-
3UTOBBIX /1aB M TydoOpexuuaM. [Ipu comocrasnenmu Kapmpaiianckoro me-
CTOpOX/IeHUA ¢ MapTHpOCOBCKMM pyIonposBIeHHEM BHOBb oOpaiaer Ha
ceba BHMMaHHME 0OpaTHaA 3aBHCHMOCTB, CYLLECTBYIOIAS MEXAY WHTEHCHB-
HOCTBI0 BY/TKaHU3MA { MApTaHUeBbIM PYI006pa3oBaHHEM.

PaccmoTpeHHBle BbIlllE MECTOPOXKIEHHA OTHOCATCH K LIMPOKOMY HHTEp-
Bany 1o BpemeHM, HaunHas or BeHza (IlopoxwHcKoe MecTOpOXKIeHHE) U KOH-
yasi soueHoM (MmectopokmeHus TeTpHIKApOHCKOro paHOHA), W TpHYpPOYEHBI
K PasnuuHBIM CTPYKTYPHBIM 37IeMeHTaM 3¢eMHOH Kopel. ComocrasieHHe HX
MeX[Iy coboif MO3BONAET CHENATh HEKOTOPBIE BLIBObI OGLIEr0 XapaKTepa.

1. Bce omMcBIBaeMbie MECTOPOXKIEHHS TArOoTelOT K OmpelelieHHbIM 3TamaMm
PasBUTHA TEOCHHKJIHHANEH; OCOBEHHO OTHETIIMBO NPOABNAETCA CBA3b Map-
r4HUEBLIX MECTOPOXKIEHHH C OpOTeHHbIM M 3AKJIIOYMTEJIBHBIM 3TanaMu 06-
pa3OBaHUA CKJIAMYaThIX OBIacTel.

2. BonBIIMHCTRO MApraHUEBBIX MeCTOPOXeHHH OOHapyKHBaeT YeTKO BbI-
paXEHHYI0 CBA3b CO CTAOMNM3MPOBAHHBIMM B TEKTOHHYECKOM OTHOIUEHHH
obnacTAMH; B YaCTHOCTH, ¢ OBGNMACTAMM paHHell KOHCONMIALMH 3eMHOH KOpbI
(mectopoxnenua: IKaxcel-Kotp, IDkesmmuckoit rpymmer v TeTpuukapoiic-
KOr0 paiioHa) W ¢ HANOXKEHHBIMH MY/bIaMu (MECTOPOXIEHMS YIIKAaTbIHC-
Kot rpynmsi # [lopoxHoe) .

3. Haubonee KpymHblE MECTOPOXIEHHA CBA3BIBAIOTCA € IMO3[HMMM ITama-
MH BYJIKaHWYECKOH AKTHBHOCTH, TOI[]d KaK [UIf PAaHHMUX ITANOB XapaKTepHO
MOARJIEHHE MHOTHX, HO, KaK MpaBWIO, MeJIKMX MeCTOPOXIEHHH H IIpOsBIle-
HUH MapraHueBbIX py/.

4. BonbIUMHCTBO OMNMCaHHBIX MECTOPOXK/IEHHH HMEET BYJIKaHOreHHO-0Ca-
[I0YHOEe TNPOHCXOXIEHHE, INpPHYEM ITH MeCTOPOXJIeHHA (GOpPMHPOBAJIUCh Ha
PasHbIX 3Tamax TIeONOTHYECKOH HMCTOPHM (aHepo30#; M3 3TOTO Clle[lyer, yTo
BYJIKaHOTe€HHO-OCA[IOYHOE MapraHueBoe pyaoo6pasoBaHHe MOTTIO IpOSBIIATH-
¢ BHe 3aBUCHMOCTH OT TeOJIOFHYeCKOro BpeMeHH — OT MO3[Hero noKeMGpus
U, BEPOATHO, BIUIOTH /10 HALIMX [IHEH.
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OB'bACHEHHA K TABJIMLAM

K cr. B.B. Kanununa

Tab6nuna I Texcryper pyn

a — GpayHMTOBas pyna clouMcToH TeKCTyphbl; nomup. ummud, OTpax. CBeT; HATYp. Ben.;
6 — cnoucThle GpayHHTOBEIE py[bl; NepeclaHBaHHe JHH3 W NpocnoeB GpayHura (cBemno-
cepoe) ¢ BOJIHHCTO-CIIOMCTBIMH KPEeMHHMCTO-KapGOHATHBIMH NPOCIOAMH (TeMHO-cepoe) ;
NONHp. WTY(]; HATYp. Be/l.; 6 — MAYCMAHKTOBAA pyNa CIOMCTOR TeKCTYPHI; NepecnanBaHHe
rayCMaHHTOBBIX MPOCTIoeB (cepble) C OMapraHIOBAHHLIMH KapGOHATHBIMH 0Gpa3oBaHHAMH
(TeMHO-Cepbie) ; MOCHOWHBIE NPOXWIKH pPONOHHTA (CBeTno-cepele) ; momHp. WTYd;
HAaTyp. BeJl.; 2 — cJloMcTas AKOGCHTOBAA pyna; Momup. wryd; HaTyp. Be.

Ta6nuua IL Texcrypsl pyn

a — reMaTMT-iKoGCUTOBas pyna; BepxHHe 2/3 yacTv — AKOGCHTOBBIE TIPOCIION; HHKHSIA
1/3 wacte — mepecnaHBaHWe IeMATHTOBRIX H AUIMOBHOHBIX NpPOCNOeB; momup. wryd;
HATyp. Bel.; 6 — OKHCIEHHAas MapraHieBas pyOa C pPelNMKTOBOH CJIOMCTOCTBIO; TOJHP.
urrycd; HATyp. Ben.; € — IeMATHTOBBIE DYMABI ClioHCTOM TeKcTyph! (cBeTno-cepoe) c o6-
NOMKaMH AIIM (TeMHO-cepoe) ; MONMp. WTyd; HATYp. Ben.; 2 — NPOXHNKH M CIOpagM-
YeCKH paccesHHBIE 3epHA IANleHHTa B H3IBECTHAKE; Mommp. Wtyd; HATYp. Bem.

Ta6nuupa III. CrpyxTypsl 3aMelieHAA

a — MeTaKpHCTWUIbl OpayHMTa B KanmbUMTOBOH Macce; mpo3p. uumMd; ysen 150;
6 — MuaposioBas NYCTOTKA, BHINONHEHHas KANHIMTOM B GPayHMTOBBIX pydax; MOJHP.
uutud; yBen. 70; Ge3 anammlaTopa; @ — 3aMelleHHe KPHITOMeaHOBOH Macehl, MOKpLITOH
TpelUMHKaMH (cephblit, neBas vacThb cHMMKa), OpayHuToM (CBeTno-cepoe, mpaBas 4acTh
CHHMKa) ; noymp. umnd; yeen. 50

TaGnuua IV. CrpykTypsl 3aMellieHHA

a — ncepgoMopdo3el GpayHHTa MO MEPBHYHBIM MrOMHYATHIM OGpPajoBaHHMAM MHHepana
M3 TpYNnkl KpHNTOMenaHa; momup. uutdd; yBen. 125; 6 — penMKTB KoutoMopdHBIX
TEKCTYp B GpayHMTOBRIX pynax; nomup. uumd; yeen. 80; Ge3 amanu3aTopa; 6 — peTUKTHL
Ko/ToMOPhHBIX TeKCTYp B FAYCMAHHTOBBIX  pynax; nomap.uumd; yeen. 80; canamasato-
poM; 2 — pajhelaHHe CHIMKATaMH MapraHua GpayHHT-raycMaHHTOBBIX PYM; Monmp. umd;
yeen. 100; 0 — pa3BMTHe MarHeTHTa MO XeJe3ocofepxaieMy KapGoHaTy; momMp. uuMd;
yeen. 100; e — 3amemeHwe maHTaHuTOM (cepoe) arperatoB GpaynuTa (cBeTno-cepoe)
¥ BBIIOJIHEHHE B aCCOIMAUMM C KapOoHaToM (TeMHO-cepoe) CeKYIIMX TPEIWHOK; MONHP.
uvtad; ysen. 80

K cr. B.H, CMoabaKRUHOBOI

Ta6nuua I Xapakrep BeigeneHus pynoo6pasyommx MHHepAIoB
@ — OpyHeHenbll KOHITIOMEpPAT C lEMEHTOM KOPOHAIHT-TO/UIAHOMTOBOTO COCTABa
(Genoe) ; Mectopoxnerne Xaxcel-Kotp; nomip. wmndy; yeen.40; 6e3 aHamuaatopa; 6—

NpOXHIIOK, BBIMOMHEHHEI! B ueHTpe Opaymmrom II (mmo—cepoe). B 3ampbanpax —
MHHepANAMH TpYNILl Kpuntomenana (Gemoe) ; mectopoxiienue Maxcel-Korp, momip.
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urryd; HaTyp. Bell.; @ — MYCTOTKA, BLIMOTHEHHadA B ueHTpe Gpaynurom I (TemHo-cepoe) ,

a mo nepudepHH —~ MHHepaJaMH TPYINBI KPHMTOMenaHa (CBeTNO-cepoe) ; MecTopoXiaeHHe
Kakcei-Kotp; nonup. uomd, ysen. 50; Oe3 ananmn3atopa; 2 —[Be reHepamuu GpayHuTa:
!l — Gpaymut I, 2 — Gpaymur Il; Genoe — MuHepanbl TpYIIThI KPHOTOMENAHa; MECTOPOX-
penue IDke3fsl; monup. numad, yeen. 40, Ge3 ananwsaropa

K cr. I1.@. Andpywenxo

Tab6nuua II. Xapakrep pacrpefeneHus d>xene3a B OpayHHTe; [aHHBIE MONYYeHBI
Ha MuKpoanam3aTope "CAMECA MS-46"

a — pacnpefeneHHe ene3a B HeHTpe GpayHuTOBOrO MpOXHNKA; 6, 8 — pacnpeneneHue
Kene3a Ha KOHTaKTe GpayHHTa ¢ KOPOHA[IMTOM; 2—€ — KapTHHbI HCCIEQyeMbIX YYaCTKOB
B MOTTIONIEHHEIX AMeKTpoHax; /| — GpayHHT, 2 — KOPOHaJHT

Ta6Gnuua I. PerukTOBEIe NMepBHYHbIE TEKCTYPhl MAPTaHUEBLIX PY MEeCTOpOXIeHHH
Terpuuxapoiickoro pyaHoro paitoHa

g — leMeHTalHOHHAs MHKpPOTEKCTYpa opyneHeno#t TydoOpexums; obGnomxu 3epeH
kBapua (TemMHoe), manuTa (cBeTno-cepoe) K GHOTHTA; MO CHAMHOCTH 3aMelleHHbie IHIPO-
OKHCTAMH MAapTaHna, CLEeMEeHTHPOBAHHBIE KPHITTOMENIaHOM; MecTopoxieHne borem;
nomup. uumd; yeen. 50; 6 - IeMEHTAUHOHHAA TEKCTYypa KPeMHHCTO-HPONIO3NTOBOH
pYIOBI; TeMHBIe yriopaTble OGIOMKH — KBapl, ClleMeHTHPOBAHHBIH OKHCIIAMH MapraHua
PAMCIIEJUTHTO-IMPOTI3ATOBOTO COCTABA; MecTopoxieHne CaMIUBHIBNO; MONMHp. uumd;
yBen. 70; @ — OpexuMeBHIOHAA TEKCTYPa KpPeMHHCTO-MAaHTaHHT-HPONIO3MTOBOR pYyIbI;
cepble 3¢pHA — KBapl; TOHKOKPHCTAINIHYeCKAd [eMEHTHPYIOIIAS Macca MHPONIOIHTO-
MaNTAaHHTOBOTO COCT2BA; KDYNMHOKPHCTA/UIHYeCKHR IMpOMIO3UT BEITOMHAET IMYCTOTHI;
mectTopoxaenne Cameba; nomup. mumd; yBen. 165; 2 — MpOXMWIOK KpeMHHCTO-HEOTOKH-
TOBOTO COCTaBa MHKpOGpeKuMeBHIHOMR TeKCTyphl; KJIACTHYECKHH MarepHas COCTOMT H3
yrnoBathix OGNIOMKOB BMEINAKINEH MAHTAHWT-IMPONIO3MTOBOR pymel (Gemoe) ; MecTo-
poxaenne UxuKBTa; nonmup. uomd; ysen. 125

Ta6nuna II. KpeMHHCTO-HEOTOKHT-MAHTAHHTOBasA  pyna pmmacim-nonommﬁ
TEKCTYpbl; MecTopoxaexHe UxuxknTa

a — B BepxHeit yacTH CHHMKa CT10# TONOPOKHT-MAHIAHHTOBOTO COCTABA HATEUHO-CKOPITY-
noBaTof MeTAKO/TOMIHOM TeKCTYphl; YMeHmileHo B 2 pasa; 6 — ckomenme Tnobyms
HEOTOKHMTa (TeMHoe) cpelM KpPHCTA/UTHYECKH-3eDHHCTOI0 MAHTAHHTAa; MONHp. LU H3
yuactka "A”; vBen. 15; 6 — HeOTOKHT-KpeMHHCTO-MaHIaHMTOBAA Py[a TPEeLUMHHO-TIOMH-
TOHATHHOM TEKCTYphl; OCHOEHOE TEMHOE MoNe — KPEMHHCTOE BEeLeCTBO, MenKHe Gemnble
KPHCTAUTHKH B HeM — MaHTaHHT, BBITIONHAIOIMI Takoke TPEIMMHKH YCBIXAHHH; NOJHP.
1M, MPHTOTOBNEHHEIN H3 cpe3a NApa/UIeNkHOTO HAIUTACTOBAHMIO PYIHOTO (IOA; YBEI. 9;
2 — uutid NPHIOTOBNEH M3 cpe3a NepHeHIHKYNAPHOrO HAIUTACTOBAHHIO PYIHOTO CIIOA;
yBen. 22; O — [eTanb CHUMKa ¢ ; yBenl. 22; e — [ETANb CHHMKA O ; yBen. 250; TpenmHsl
BHINOJIHEHEI GoJiee MO3HHM MAHTAHHTOM ATI0TPHOMOP(HO-3¢ PHECTOTO CTPOEHHS.

T a 6 nu u a I1I. | Pasnuussie TeKCTYphl ~ MApTaHUeBbIX DY M3 30HBI OKHCIEHHS
MecTopoX/IeHHsA YxuKsTa; nommp. uomHd

@ — PHTMHYECKH-METAKO/UIOHIHAS TEKCTYpa Ppy[mbl [MHPOMIO3HT-KPHITTOMETAHOBOIO
COCTABA; CBETNBIE MONOCH — KPHNTOMENAaH, TEMHO-Cephie H YepHble — TOHKOKDHCTAUTH-
YecKas M CHKHCTAN pa3HOBHIHOCTH MHpPONO3uTa; o6p. 4002; ymen. 150; 6 — MeTaKoIIoOHN-
Hasl TeKCTYypa OKHCIIeHHOR MaHraHHT—MHPONIO3UTOBOR pYOLl; CBETMhIe MONOCHl — KPHCTAN-
JHYeCKH-3ePHACTHIH NMUPONIO3NT, BO3HHKIIMI B pe3ylibTaTe OKHCJICHHS MaHTaHMTA; Cephie
Mofockl — KPHNTOMENAH, TeMHBIE YUYacTKM H OTIeNbHble TMONOCHI — CAXHCTad
PasHOBHOHOCT: THponio3HTa; o6p. 428; ymen. 160; e — MeTAKO/UIOMIOHAA TeKCTypa
KPEMHHCTO-MAaHTAHHT-THPOMIO3HTOBOM PY/Ibl; MOMKOBH/IHEIE 0GpPA30OBAHMSA CIIOKEHBI CAXKHC-
ToMf Pa3HOBHIHOCTRIO MHPOMIO3HTa (YepHoe) H oTopovyeHb! Gojlee KPYMHBIMH €ro e KpHC-
TAUHKAMH KIHHOBHOHO# (OpPMBI C PelTHKTaMHM 3epeH MAHTAaHHTA; Cepoe — ONANOBO-Xan-
UeIOHOBOE BElleCTBO, BHINONHADINEE MeXTIOYKOBHOHbE mNpocTpanctea; ofp. 417;
yBen. 125
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Tab6nuupa IV. Pazmunble CTPYKTYpbl MAHTaHHTO-6payHHTOROR pyIbI

a — pyda TOHKOOMCIEePCHOTO CTPOeHMA C PelIMKTOBOH KowioMopdHoH cTpyKTypoit ¢
TpelMHAMHK JeTHApaTalwu; MoGymH pomoxposuTa (TeMHO-Cepoe) oxkalMIIEHBI arperaTom
KPHCTAUTHYECKMX 3€PeH MAaHraHWTA DANMATBHO-TYYHCTOIO CTPOEHMA; TPelMHLI BHITION-
HeHBl POJJOHMTOM H KBaplieM; MecTopoxkmenwe Yxuxsra; mommp. uumd; ysen. 100; .
6 — pyla MeTAKOINIOWOHOIO CTPOEHMA, MNepecedeHa Gonee MHO3MHHMH IPONHITKAMH
HEOTOKHT-OpayHHMTOBOI'O cocTaBa; pakoBuHa (QopamuuAdepsbl BLIIONHEHA  KpHC-
TAUTHYECKH-36PHHCTEIM MAHTaHHTOM; MecTopoXkaeHWe UxukeTa; nomup. uumd npu myx
HuKonAX; yeen. 100; 6 — monyokHc/lIeHHas KPEMHHCTO-MAHTaHHTOBAs pyla; IHPONIO3IUT
(6Genoe) , pa3sBHBAETCA 33 CYeT MAHTaHWTa; MecTopoXmehHe CaMIUBHIBLOO; MOMHp. uumd;
yBen. 250; 2 — nouxoBHaHble 0OpaloBanus GpayHHT-POLOXPO3UTOBOrO cocTaBa; GpayHuT
AMOTPHOMOPGHHO-3ePHACTOI0 CTPOCHHS (CBeT/ble 30HLI) ; CpelHAs W HAPYHAaH 30HbI
noyex — TOHKOKPHCTAUTHYeCKHIt MAHTaHOKAIBUHMT M POJOXPO3HT (Cepoe) ; MeXTNOYKOBHI-
Hble MHPOCTPaHCTBA BBINONHEHB! KPEMHMCTO-TIIHHHCTBIM BEeIIECTBOM; MECTOPOXKICHHE
Cameba; nomup. nomd; ysen. 200; 0 — ToHKomMCcHepcHBI# DpayHHT pa3bHT TpelHHAMH
ychIXxaHusi ¢ oOocobneHHLIMM arperataMH KpHCTAIUIHYECKH-3eDHHCTOTO MaHIaHWTA,
YACTHYHO 3aMeILEHHOTO MHMpOMI3ATOM; MecTopoXeHne YUxukBTa; momup. uumd; ysen.
100; e — ckomnenusA rnoGynb HEOTOKHTA (YepHoe) CpelM TOHKOKPHCTAIUTHYECKO# macchl
KPEMHHCTO-M2HIaHHT-0payHUTOBOTO COCTaBa METamMopOreHHONO TMPOHCXONIEHHA Ha
KOHTaKTe ¢ MpPOXHIKOM OpayHHTa; Oenbilf KPYIHbIH MeTaKPHCTAIT ~ MHPOIKINT C PeuK-
TAMH MAHTRHWTA; MECTOpoXierHe UXHKpTa; monup. uumd; yeen. 100

Tabnuna V. IneKTpoHHO-MHKPOCKOIMYeCKOoe  H306paXceHHe TOHKOOMCIEPCHOTO
Opaymura (@), ero SmeKTpoHOrpaMMbl (6 H 6) H BHYTpEHHEE CTpOEHHe, H3YUEHHOE B
CKAHMPYIOIWEM 3NEKTPOHHOM MHKpOCKome; 2 — TpyOuaToe memOpaHHOe CcTpoeHHe;
yBes. 600; 0 — yvacTOK CpPAaBHMTENBHO XOpOIIO OKPHCTAIUIM30BAHHOI'O MMHEpPaN2 C 3a-
meTHo#t oOkTasmpuueckolt cTpykTypolt; yeen. 600; e — mnacTwHuatas dopma 3epeH c
HepOBHBIMH oOuepTaHMAME; yBen. 6000;x — cTymeHuaTas KpHCTAJUIHYeCKas CIPYKTYpa
3eped GpayHMTa CpegH NNACTHHYATOTO HEOTOKHTA (CBETNBIE YYAaCTK¥ B IPaBOM BepxHem
¥ IEBOM HIDKHEM yrnax) ; ysen. 6000

Taonuna VI PacnpenseneHue HEKOTODBIX 3JIEMEHTOB B TOHKOMMCIEPCHOM GpayHm
Te: @ K € — KapTHHBI B MOTIOMIEHHBIX 37IEKTPOHAX HCCIIGyeMbIX YYaCTKOB  IOJIMPOBAHHBIX
umHdoB; peHTreHOBCKHe H3oGpaxeHHs B myvax: 6 M » — Mn; e m3 — Si; 2 w u — Ca;
o0- K

Ta6nuua VIL [lonyokscnedHas pyna ToqopOKHTOBOTO COCTaBa

@ — npocnol TOHOPOKHTA PHTMHYeCKH-CepOIMTOBOIO CTPOCHMA, B 3HAYMTENTBHOM
CTEeNeHH 3aMelleH MAPOMIO3UTOM (CBETNOEe); TOHKHMA rOpH3OHTAILHBIN MPOXMWIOK B Cpef-
Helt YaCTH CHMMKa — [MPOITIO3UT, TeMHAA MapaIUIeNbHAS MOMOCKA — HEOTOKHT; MECTOPOX-
penwe UXWkpTa; NPHIOONHPOBAHHAA MOBEPXHOCTb IUTyda; HaTyp. Ben; paclpelie/ieHne
HEKOTOPHIX 37IeMEHTOB B TOMOPOKHTE MEepHUCTOTO CTPOeHHA: O — KAPTHHA B NMOTJIOIIEHHBIX
IMeKTPOHAX HCCIeyeMOro YYaCTKa; PeHTTeHOBCKHe W3o6paxeHua B nmydax: ¢ — Mn; 2 —
Ca; 0 —-Si

Tabnuua VI MukpormbpakiMoHHEle KApPTHHBI, NOJYYeHHbIE OT OTHENBHBIX
TUTACTHHOK TOJOPOKHUTA, CHATHIE B 3JIEKTPOHHOM MUK POCKOIE

a, 6 — nmacMHuaThie cpocTkH; yBen. 700; 8, 2 — MHKpOIM(PAKUMOHHbIE KAPTHHBI

TaG6nuna IX. HekoTopsle  CTPYKTYpHl  MONYOKHCIEHHBIX  TONOPOKHT-GpayHuT-
MAaHTaHHTOBBIX PYII

a — THpPOIO3HT xKonnomopdHoro CTPOCHHA ; CBETIIBIE 30HbI — KPHCTAUITHYECKAA €ro
pPa3HOCTh, TeMHbIE — CLKHCTAA PA3HOBHIHOCTh; CBETNLIE 30HBLI ¢ 3aMETHBIM MTONBYATBIM
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CTPOCHHEM — PENMKThI TOJOPOKKTA; MecTopoxsienue UxukBTa; nomup. uumd; yeen. 100;
6 — MeTAKOJUTOMIHbIe 06Pa30BAHHSA KPHCTAIUTHYECKH-3€PHHCTOTO M POJTIO3HTA, BO3HHKINE-
IO B 30He THMEpreHela 3a cyeT MaHTaHHTa; mecTopoxenne Terpu-llkapo; nomup. wmd;
yeen. 100; & — NpoXHIOK I'MIOTEHHOr'O IHPONIOINTA KPYMHOKPHCTAUTHRECKOTO CTpoe-
HUS CpedH TOHKOKPHCTAJUTHYECKOH ero pa3HOCTH THITepPreHHOro MPOMCXOMIEHHS; MECTO-
poxpuenne Uxuxsra; momup. wumd; ysen. 100; 2 — arperatsl KpyNHOKpPHCTAIUTHYECKOH
PasHOCTH MHPONIO3UTA CPEl¥ KpPHNTOMENAHA KOPHEBHIHOIO CTpOeHHA M KpeMHMCTO-TIH-
HHUCTOrO BellecTBa (YepHOE) , MECTOPOXKIEHHe AJITeTH, MOMAp. kg ; ysen. 100

K cr. B.B.Kaaununa

TeKcTyphl M CTPYKTYPhl MAPTaHUCBLIX Py

@ — TPOXHIIKH KPYNMHOKPHCTATHYECKOr0 MHPOIK3HTA cpeld TOHKO3epHUCTOH MHpo-
mMo3uTOBOR Maccel; momMp. UUMG; c aHanKW3aTopom; yBen. 100; 6 — NpoXMNKH KpynHO-
KPHCTAITHYECKOr0 [MHPONOINTd B TOHKOKPHCTUUIHYECKOH KpHIITOMETaHOBOH Macce;
nonup. uumd; yeen. 56; @ — KPYNHOKPUCTATUTHYECKMl MAHTAaHUT C PelIMKTAMH METa-
KOJUTOHIHOH  TeKCTYphl; HONMp. numd; ¢ aHanu3atopom; veell. 100; 2 — MenkoKpucIan-
JIHYECKHH IMHPOMO3HT-KPHNTOMENAHOBRIH ¥ KpPYTHOKPHCTA/UTHYECKHIT MaHTaHHTOBLI
NPOKUIIKH B KPHNITOKPHCTAJUTMYeCKOH KPHIITOMeNaHOBO! Macce; Monup. Lumd; ¢ aHaH-
3atopom; yBen. 100
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B.B. Kanuuun. KOMIUTEKCHBIE XEJIE3O-MAPTAHIIEBBIE U LIMHK-CBH-
HELI-BAPUTOBBIE PYIIbl MECTOPOXIEHHH YUKATBIHCKOW TPYIIIIbI
(UEHTPAJIBHBI KA3AXCTAH) ... .. ...t tiv it i neeeneennennn

B.H. CmonbanuHosa. TEOJIOTUYECKOE CTPOEHME W BENECTBEHHBIN
COCTAB BEPXHEONEBOHCKHX MAPIrAHUEBBIX H XEJIE30-MAPIAHIIE-
BbIX MECTOPOXIEHHN JIXE3KA3IAH-YJIVTAYCKOI'O PAMOHA (ilEH-
TPAJTBHBIA KABAXCTAH . . . v v v e e o e e e e e e e e e e e e e e

I1.®. Aunpyumenko, [A.T. Cycnog, H.B. la6awmeuma. MAPTAHLIEBBIE MECTO-
POXIEHHSA TETPULKAPOMCKOIO PYJHOI'O PAMOHA HXKHOWM IPY3HH .

B.B. Kanuuun. MAPTAHUEBOE MECTOPOXIEHHUE [OPOXUHCKOE
(EHACEACKHIICEIN) N o et la sttt s e e e e e

I.T. Canoxhuxos. O CTPYKTYPHO-TEKTOHUUECKOW ITPHYPOUEHHO-
CTHU MAPTAHUEBBIX MECTOPOXIEHHMH . . . . . . ... ... ivn. ..

OBBACHEHHA K TABJIIHIIAM . .. ... ... ..ttt ien e



YIIK 553.32(44):553.689.2

B.B. KanuHuH Komnnekchble xelejo-Maprafuessie H UHHK-cBuHen-Gapuro-
Bble pyasl MecTopomieHud YukarsiHckod rpynmel (Llenrpansusiii Kazaxcrau). —
B kH.: BynkaHoreHHo-0CaJiouHble M THOpPOTepMasbHble MapraHieBhie MECTOPOX-
perus  (Uenrpamsubit KasaxcraH, Maneit Kasxas u Enucefickuit kpax). M.:
Hayxka, 1985 .

Kommnexchsie Fe—Mnu Zn—Pb-GapuToBble MecTOpPOKIEHHN YIMKATBIHCKOR
TPYNmel OTHOCATCA K THITy cTpaTHdopmHBIX. Pynsi meramopdusoBaHel ¢ ofpa-
30BaHHEM OKHCNoB Mn M Fe, a TakKe pe3ko NMOMAYHHEHHbIX KOJIMYECTB CHIHKa-
TOB H KapGoHaToB MapraHua; Mo3[Hee Ha 3TH pyAsl ObUIa HAJOXeHa IHApOTEp-
MasibHad CYNbpHOHO-CYNbhaTHAA MHHEepanu3auuA; 3aKkaHYMBaeTCs QOPMHpOBa-
HHe MeCTOPOXICHHI pasBHTHEM MOIUHOH 30HBI GOraThiX OKHCIEHHBIX pyA.

Hn. 19. Tabn. 22. bubnuorp. 38 Ha3p.

YIK 553.32

BH. CMoneaHuHOB a, MNeonoruyeckoe CTpoeHHe W BeLIECTBEHHBIN COCTaB
BePXHE[ICBOHCKHX MAPraHUeBbIX H ¥Kele3o-MapraHuensiXx Mecropoxaenwi [Taes-
Kasrav-Ynyrayckoro paiiona (Llearpansubii Kaszaxcran). — B kH.: Bynkaho-
TeHHO-0CafloYHBIe H THApoTepManbHEle MapraHuessie MecTopoxkpeHus (Llent-
panbHeif Kasaxcran, Maneit Kaskas u Exuceiickuft kpsax) . M.: Hayka, 1985 r.

Havo onmMcaHHe MeCTOpOXIeHHH [DKe3NMHCKOIo, Haif3aTacckoro M Kapartac-
CKOIO THIOB; NpHBENEHA KpaTKad XapaKTepHCTHKa TIeoJIOTHYECKOTO CTPOSHHA
patioHa M pyOHbIX nonel, ycrosuil 3anmeraHusi pYNHBIX 3anexeif; paccMOTpeH.
THIBI PYH, MX TeKCTYPHO-CTPYKTYpHbie ocoOeHHOCTH, MHHEpANbHLIA COCTaB, BEI-
ABJIEHO TEOXHMHYECKOe CXOMICTBO pY[HbIx obpa3omaHuft Hal3aTacckoro M Kapa-
TAaCCKOIr0o THIMOB, Bhipa3uBuleecid B MNOBBILIEHHOH KOHIEHTPAUHM B HHX XKelesa,
UMHKA H GepWINHA MO CPAaBHEHHIO ¢ PYAaMH MECTOPOXIEHHN [UKe3IHHCKOIO THMA.
Hn. 13. Tabn. 21. Bubnuorp. 38 Ha3p.

YIK 553.22

No. Anagpymenko, AT Cicnoﬂ, HB. Ta6awsunu Mapranue
Bpie Mectopoxaenns Terpuuxapofickoro pyasoro pafiona lxsolt I'pysun. —
B kH.: BynkaHOreHHO-OCANlOYHBIE W FMOpOTepMasibHble MapraHiieBble MeCcTOpOX-
peuua (UenTpanbhbit Kazaxcran, Manwiit KaBkaz u Enucefickuil kpax). M
Hayxa, 1985 r.

PaccMoTperbl 0coGeHHOCTH TeosIONHYECKOTO CTPOEHHA BYJIKaHOIeHHO-OCamioY-
Heix dopmaumit Amkapo-Tpuanercko#t 3oHEl H AprtBunHO-BomuHcko#t (Comxure-
Ko#) rneibbl, oTHOCAWIMXCA K AJNBNHACKON TreocuHxknuHanu Manoro Kaska3a,
K KOTOpBIM IIPHYpOYeHbl MapraHueBble MecTOPOXAeHUA W PYHONpPOABIIEHHA HC-
ClIe[JOBAHHOTO pYOHOTO palfoHa; OXapaKTepH30BaHbl TEKCTYpPHO-CTPYKTYpPHBIE
0coGeHHOCTH MAapraHueBBIX py[; YCTaHOBIIeHbl aCCOLHALHH MHHEpayoB, Xapak-
TepH3yIOLMe mpouecchl ocagkoo0pa3opaHus, NHareHe3a W MHTEHCHBHO IPOAB-
JIeHHBIX MPOLECCOB MeTamMopdHu3Ima.

Hn. 18. Tabn. 15. Bubnuorp. 40 Ha3s.

YK 553.32 -
BB. KanuuuH Maprannesoe mecropoxaenue Iloposmumnckoe (Emmcefickuii
xpAx). — B kH.: BynkaHoreHHo-ocajouHble W MMIpOTepMaibHple MapraHieshie

mectopoxnenus (LlenTpanshbiit Kasaxcran, Maneit Kaska3s u EHucefickuit Kpax).
M.: Hayka, 1985 r.

MecTopoXneHne NpHYpoueHO K BocTodHoH uacth Boporosckoro mnporu6a,
BBIOIONIHEHHOTO KOMIUIEKCOM OCaIoOYHBIX W BYJIKAHOPeHHO-OCAJOYHBIX BEpXHe-
pudeficko—KemOpuACKHX OTIIOXKEHHA; pyibl CNAralT MIACTOBble W MHH300Gpas-
Hble Tefa, jaferaiine Ha ueThIpeX CTpaTHIrpadHuecKHX ropH3OHTaX. Bullensorcs
pPyOsl OBYX TumoB: 1) nepBH¥Hble pYIMble HaKOIMJIeHHA, NpelCTaB/ieHHbIE ITIaB-
HeiM o6pajom kapGoHaTamMu MapraHila W pe3Ko MOAYHHEHHLIMH KOJHYeCTBAMH
MaHTaHHTa, H 2) BTOpHYHble py[bl, CJIOXeHHBIE MHPONIOIHTOM, KPHITOMENIAHOM,
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TOOOPOKHTOM H IOPYTHMH TMOPOOKHCIIAMH MApraHua; B 3aKJIOUYCHHE obcyxmaeT-
¢A BO3MOXHOCTD BYJIKAHOIC€HHO-0CAJ0YHOTO I'eHe3HCa MeCTOPOXKICHHA.
Hn. 6.

VIIK 553.32.

I'I. CanoxHukoB. O CrpyKTYpHO-TeKTOHHYECKOH NPHYpPOYEHHOCTH Map-
TaHIEeBBIX MECTOpOMAeHHA. — B kH.: ByJikaHOTeHHO-0Ca/l0uHBIe U TMIpOTepMAalb-
Hble MapraHuesble MecTopoxncHust (LlewTpaneubii Kasaxcran, Maneii Kapkai
u Enncelickuii kpsx) . M.: Hayka, 1985 1.

Cneundpuka mnpouecca MapraHinesoro pynoo0Gpa3oBaHus B Tpefenax onpe-
HOelieHHBIX PErHOHOB' MM NpPOBHHIMH, H3MeHeHHWe COCTABa PYIHBIX HaKOMIEHHA
B Xofie (GOPMUPOBAHUA MAPraHUEBBIX MECTOPOXJEHHH ¢ HECOMHEHHOCTBIO 3aBH-
CAT OT TeKTOHHYECKOrO pPasBMTHA 3eMHOH KOpBI; BO3HWKHOBEHHE MapraHueBBIX
MeCTOpOXIOeHu# CBS3aHO C onpelleneHHBIMH 3TaNaMH TFEOCHHKIHHANLHOTO pad-
BATHUSA, 4 Takxe ¢ o0nactAMH cTabUIM3anuH; BYNKAHOTEHHO-OCA[OYHBIE MECTO-
POXIEHHA XapaKTepH3YITCAd MHOTOKPaTHOCTBIO WM MPEPBIBUCTOCTEK) pPYOHOTO
mpouecca.

Bubnuorp. 14 Hass.



BYJIKAHOTEHHO-OCA1OYHBIE
H THOPOTEPMAJIBHBIE MAPTAHIEBHE MECTOPOXIEHHSA

(LenTpaneuerit Kasaxcran, Manerit Kaskas
u EnHcefickuil Kpsx)

Yreepacdeno k nevaru

Opoena Tpyoosozo Kpacuozo 3namenu
Hucturyrom 2eonoeuu pyorsix Mecropowoenuil,
nerpoepagiuu, Munepanozuu u 2eoxumuy AH CCCP

Pepaxtop T.5.Ipuwuna

Xymowuux A4.4. Kywenko
XypoxecTBeHHbIH penaxrop JI B. Ka6aroea
Textnyeckuii penakrop M.K. Cepezuna
Koppekrop P.I". Yxuna

Habop BBINONHEH B H3aTeNILCTBE

Ha HabOpHO-TEeYATAIO X ABTOMATAX

HUB Ne 29228

Mopmucano x mevatn 28.01.85. T — 00818. dopmar 60 X 90 1/16

Bymara kHmiaio-KypHamkHadA. I'apautypa lpecc-Poman. Tevats odceTHan

Yemmeyar. 12,5 + 1,0 skn. Yen.kp.-ortr. 13,7 Ya.aopn01. 17,1
Tupax 600 ax3. Tum 3ak. 26. llena 2p. 60 k.

Oppena Tpyaosoro Kpacuoro 3uamens uaarenscrso “"Hayka”
117864 I'CI1-7, Mocksa B-485, Ilpodcowosnas ym., a. 90
Opnetia Tpynosoro Kpachoro 3uamenu

1-1 tumorpatua H3narenscTBa "Hayka”

199034, Jlenunrpan B-34, 9-1 mumus, 12



B M3IATEJILCTBE "HAYKA”

TOTOBHTCA K Ie€YaTH

JluToXMMHYeCKHE MeTO[kl MOMCKOB IJIy0oKO03aneralonmx pyn-
HbIX MecTopoxenui. 1985. 20 i1. B mep. 3 p. 60 k.

B cB6opHHKe paccMaTpHBawTCA BONPOCHI METOOMKH H TEXHHKH
JIMTOXHMHYECKOT0 onpoboBaHus, 06paboTky H oboraieHus jam-
TOXMMHYecKHX Tipo6. OcoGoe BHUMaHKWe yienseTca HHTepnpeTa-
UMM Pe3YJIbTATOB JIMTOXMMHYECKHX MOHCKOB IO THIEPreHHbIM
OpeoniaM paccesHHsA TOJ YITIOM 3peHHs MX aJeKBaTHOCTH fep-
BHYHBIM TEOXMMHUYECKMM Ope0jlaM, HecylMM MaKCHManbHYH
HMH(pOPMAIMI0 O CKPBITOM H CJIENOM OpPYIOEHEHHH; HaMeuanTcs
IIYTH U NEPCIEKTHUBBI PA3BHTHA METOAHKH H TEXHHYECKOI'0O OCHa-
IEHHA JTHTOXMMUUYECKHX TIOUCKOB TAKHX MECTOPOXKIEHHH.

3aka3bl nNpocuM HANPAEAATb NO OOHOMY U3 NEPEeYUCNeHHbIX

aopecos mazazunos “Knuea—nourou” "AxademkHuza’

480091 Anma-ATta, yn. @ypmaHo-
Ba,91/97

370005 baky, yn. IIxanapunse,
13

374001 Hymanbe, npocnekT Jle-
HMHa, 95

252030 Kues, yn. Jlenuna, 42
443002 KyiiGelmeB, MpocHeKT
JleHuna, 2

197110 Jlennurpag, II-110, IMet-
po3aBofcKas yi., 7

117192 MockBa, MuuypuHCKuit
apocnexTt, 12

630090 HoBocubupck, Akajem-
ropopok, Mopcko#l mpocnekr, 22
620151 CeepmyioBcK, yi. Mamu-
Ha-Cubupsaka, 137

700029 TawixeHT, yn. JleHuHa,
73

450059 Yda, yn. P.3opre, 10
720001 ®pyH3e, GymsBap II3ep-
WHHCKOrO, 42

310003 XapekoB, yn. YepHbl-
HIeBCKoro, 37
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