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"Opuof ¥3 CAMHX YRIGRATEJNbHHX 38189 MC-—
CJeNOBAHNA MEHEDAJMEHHX MeCTODOXIGHWR SBIg—
8TCH OTHCKAHWe B HNX TARHX IPE3HAKOB, KO-
TOpPHE HO3BOJNANT NEJATE 32KJDIEHAe 06 yCI0-
BEAX 00DA30BAHESA HTHX MECTOpOEmeHmEE, "

A H. Bapapmngrmit

BBEJEHUE

lccnenoBaEHe KONYeNAHHNX H KQIYONAHHO-TONEMETA/LTHIECKAX MeCTOopoxIeHAR
npercTaBrgeT Coxpmoit mETepec B CBASE C KPYIHHM NDOMHIUTCHHHM SHAYGHHEOM 3THEX
o6pazopanpit, Homapimomee GOJBNUHCTBO KONYSNAHHHX DYI CACKEHO CYIEfmmamm,cpe-
IF KOTODHX IpeolramapT IMDHT M IMPpPOTHH. Pexe ¢ HEMEM ACCOMMEPYOTCA XATbROIN-
pET, GODHWT, cdesrepm?T, TANeHHT, GJACKIHe DYOH ¥ IpyTEE DYNHHe MAHepasH. B Ra-
YecTBe MpEMecell B HMX CONEpRATCH BHCMYT, KOCaNsT, CeJeH, TeJIyp, KamMaf,Tar-
i, mHEE#, 30M0TO, CEpedpo ¥ DAN INPYTEX XPMAISCKEX SJeMeHTOB.

Cpem? ROIYeTAHAHX MECTODORISHME DymH EADENECKOI0 THNE MCHOMB3YOTCH IVIA
IOOHYE CEepHOT'O RONYeNaHA ¥ NOAMyYeHWHA cepHOZ RKMCIOTH, YPANILCROTO THIA - IIA
BHIVAERA MexW, anTaficRoTo THIS - KR MEHEDAJLHO® CHpRe IJIA TONY9eHWS MeIW,
cpeEEmA ¥ myExa. lxporuft reoxmmmieckwil CIRKTD AEMeHTOB-IpyMecel CATREO HOBH-
maeT NPOMHIIEHHYD TEHHOCTE ROAYeNaHHO-NONEMEeTANIVYSCREX DYX ¥ IDUBICEAST
BHAMSHHME TOONOTOR K paspadoTEe TeODeTHYSCKWX OCHOB NOMCKOEB B DAa3BeIKE 9TAX
MeCTODORTESHHH .

OdmemsBecTHO, 9TO IpeICTAmIeHEe O cHocofe OGpPA30BAHAA TOIO WM IPYTOTO
DyOHOTO 06BEKTa fARAAeTCHA oCHOBoff TeopeTmyecKEx paspadorok. MoxeT GHTE IOSTO-
My CHODH 0 NDONCXOXIEHWH KOTYENAHHHX H KOIYensHAO-IOJEMETa UINYeCKEX MecTOopo-
ENeHE/l OPONOMRANTCA ¥ NaRe YCHIHBANTCA B TEYEHWE IOCJNEINHETO IATHNECHTHISTH.
HecMoTps He 3HAYHTENLEHE DACXORIGHEA B NDEACTARICHEAX 0 TEHE3HCE KONISNAHHHX
# KOTYemAHHO-NONIAMETA/INYeCREX MecTOpoRneHmE Gnaromapa padoram A.H.3amapun-
xoro, B.J.CsmproBa, M.B.Eopomaewcro#, A.B.IIska, H.C.Crprmyerxo, H.I.[epdxu,
T.®.fxomresa, I.A.TBamgpexmnse, B.H.Byamse, A.M.Kpmenosa, H.K.Kypdamoma, a
3a pydexom - X.Bopxepra, T.Barage6e, A.Kmawena, B.Mapmo m mpyrmx aBTOpOB OH-
J¥ YCTaHORJIEHH CIEIYOMEe 33KOHOMEDHOCTE:

I.Pynsue TeXa KOTYSHAHHEX ¥ KOMMEIAHHO-TIONMMMETAIUIMYECKEX MecTopoxnemml
mercTaBIarnT cofofl crocolpaszHoe COYRTAHWE INACTOBHX TN X MTORBEpROB. [pH
9ToM cTparrfopMEAS WACTE DYNHEX 3arexefl ofywHO 3aKeraeT COTMACHO ¢ EMemANNHE-
v X 5§y3MBHEME, BYIKAHOTSHHO-OCANOYHHMM ¥ OCANOYHHME OTJOREHUAMZ, 3 XHIb-
HHe JODMH DE3KO INepeCeKapT CIOMCTOCTS.

2.KordemaHRHe MECTODORISHNA — MHOTOCTANWRHHE DYIHHe CKOIIGHES, (OpMADOBA-
BIMECH Ha NPOTAXEHWA HECHONBKEX 3TalloB.” B o0pa3oBaHvMA CYBIHEIOB HEKOTODHX
resepammil GeccHOpHO MPHHUMAJM YYaCTHEe THADOTEDMANLHHE DYMOHOCHHE PACTBODH G
remmepaTypolt 200-300°C.

3.0 cTeneHH NPOCTPAHCTEEHHON CBASE ¢ B(y3WBHEME NPOABICHUAME CDENE BCe-
TO MHOT00Opa3smA KONYeNAHHHX H KoJ9efaHHEO-NOMEMETANLIMIECKAX DYH BHISJIADTCA
TDH DABNEUHHe TPYIIH: BYIRAHOTEHHO-METACOMATHYECKME; KOMOMHEDOBAHHHE; BY/IKA-
HOTeHHO-0CaI0IHHE .

K mneprofi Tpymne OTHOCATCH MECTODORIESHHSA, B KOTODHX DYNEHE CROIIEHAS CYIb-
{HnoB KOHISHTDHDYOTCHA CDEIE SOIysSMBOB WIM IEDORIACTAYSCENX IODON, HANDEMED,
DYIEHE TeJa ROMYefaHHHX MecTopoxmenudl Majoro Kamxasa, KypwihcKeEX OCTDOBOB,
Ypaxna.



Ko Bropoft rpymne oTHOCATCA MECTODORNSHWA, 34JEKE KOTODHX JOKAM3YNTCA KAk
cperz »0fysuBOB, TAXK ¥ CDENH OCANOYHHX TOMI. JTO — PYHH THOA "Kypokro", mMpo-
KO DasBHTHE B MHOISHOBHX TOomax fAnoHwm.

Tperns Ipymma RKoF4eNaHHHX MECTODORIEHEA BRINIAET MECTOPORISHEA CYIHEMIOB,
s3ayeramue B OCANOYHHX CIAHIEBHX TOJMAX, NPOGTPAHCTEOHHO HE CBA3BAHHHE C 3f—
fysvBHHME OOpasoOBaHMAME. B BTOM CiIyuae TeHEeTHYSCKad 3aBHECHMOCTE Dymoo6paso-—
BaHENA 0T 20pysuBHOR IMEATEIHHOCTE OGHYHO CTPOMTCA HA TEODPETHYISCKEX IPeIION0—
ECHUAX,

K Tperpeil rpynne KOMYeNAHHHX ¥ KOMYeNAHHO-NONMMETAJIMIECKEX MeCTODORIESHAR
OPEHALIEXAT BCEMEDHO H3BECTHHE CKOIVIEHWA CYmpdumoB B Pmo TmaTo (Momamws), B
Apenamme (AmcTpamms), a Takse B Merreme m PammesscGepre (ZPT). B ary ®e Ipy-
oIy BXomAaT MecropoxneHms fmmsvwalk, Kusmn-Jepe, Kammar m KaTex, JOKAMM30BAH-
HEHe B DPCKEX CJAHUEBHX To/max Bosemoro Kasrasa. VIMEHHO 3THM reHeTHYeCKH
O4YeHb CJORHHM OGBEKTaM ¥ HOCBANEHA Hama MoHorpadmd.

Komrgena HHO-NOMAME TSI/IAYECRAA B MeITHO-IMDPOTAHOBAR MANEDANA3AIAA OYeHb MmA—
POKO DAcOPOCTPaHEHA B HEWKHe-CPEIHENPCKEX IVIMHUCTO-CIAHIEBHX TOMIAX BOJBmOTO
Kapraza. 3mech M3BECTHH COTHE MEJKEX DYNONDOARIEHWH, RKOTODHE IDREATO OOBEmm-
HATH B OTDOMHYD HOJOCY CYOKABEA3SCKOTO NDOCTUDAHWA, BHTAHYTYD BUNOME LJIABHOTO
Kaprascroro xpedTa. 9Ta moxoca CYIL(MIEHX DyNOUDOABISHWHE, KIBECTHAS IHON HA3-
BanmeM "Mepzo-muppormHoBHE nosc Bonpmoro Kamraza", IpociexmBaeTcd B IIEHY
Goree wem Ba I000 Em, or p.MsHMTa Ha cepepo-3ameye IO D.ATpudait BHa DIro-BO-
CTORE, K QOBOJBHO YeTKO IPUYPOYEeHA K 0ceBofl wacTHE HmrHe-cpelHenpckoél reocuH-
KIHAJH .

Ha foHe MHOT'OWMCIEHHHX MEJKMX DYIONpOABTeHwil B Mpemesax MeIXHO-IMDPOTHHO-
BOTO HOACA BHIEJANTCHA-HAWOONEe KENYIHHe MecToporueHus — dmwmsuait, Kmamwr-Ilepe,
Kammar, Karex, Kypmyn, Mauxanop, Amanre, Huxwx m mp.

OcHoBHNe BHBONH OpemIATaeMOfl BAUMAHWN UmTAaTeNeil KEWIW OompanTcs Ha JaxkTm-
decKmll MaTepman, XapakTepHaynmudt DYIH M DYNOEMeNanIe OTJIORSHWA CYJbJMIHHEX
MecTopoxnermit Kmamn-Jlepe u dmmsualt, MMeHHO 5TH DYIHHE OCBEKTH MH DACCMATDE-
Bamd KaX CaMHe TEIMYAHe KOJYefiaHHO-TIONMMETAJUIAYSCKAe SaJeX¥ MeIHO-IMPPOTHHO-
Boro mogca Bosemoro Kaprasa. UMeHHO B BX Ipepenax Ha NpoTaxenmm 1979-I983rr.
OWme pa3BepHyTH HONeBHe DaCOoTH, OOECHBAMMCH M H3YYAIHMCh OOHameHWA, BOJMCEH
Ha0MmomeHMd 34 KepHAMY CKEARVWH ¥ NOKYMEHTHDOBAJMCEL TOPHHe BHpaloTHA. Bce oc-
TaJbHHE MeCTODORISHMS, YNOMAHYTHE B MOHOTpafum, OXapaKTepH30BaHH aBTOpPaMA
10 JHETEepaATYPHHM ITAHHHM.

~ CremyeT NOWYEepPKHYTE, YTO IpH 06padoTHe codpanﬁoro ¥ aHamj3e JMTepaTypHOT'O
MaTepyana aBTOPH 0CO00e BHEMESHEE YIOMAIE JUTONOTO-Teoxmmmieckolf xaparTepmc—
TERE DYAOBMEmMawmux oTaokeHE)i. Taras HANDABIEHHOCTH ECClenoBamnll Owia B 3HA-
TWMTeNsHOR Mepe NDOMUETOBAHA TEM OGCTOATENBCTBOM, UT0 MHOT'OYMCISHHHE pacoTH
OHIE HANPaBNTeHH IDeEMymeCTBEHHO HA M3y4YeHMe BEMEeCTBEHHOTO COCTaBa W T'eHEe3HCa
pyzn. lpoGreMd xe (OpPMUpOBAHWE DYNOBMENAWMUX OTJCKeHW!, 3arRoHOMepHOCTe# pac-—
IpeNeyeHNs XUMIYSCKUX BJIEMEHTOR B DYOHHX ¥ Ces3DYIHHEX IOpoIax MecTopoxmeHuih
X IpyTHe JUTOIOTO-TeOXMMAYECKME ACTEKTH DYmooCpa3oBAHWA MOATOE BPEMA OCTABA~
JECH BHe NOJA 3peHWA mccnepopareneft. Fomee Toro, B TeX CIyYafAX, KOTH2 OHA X
NDYBICKANY BHAMAHWE, BCHENCTEME OTCYTCTBEA HANEXHHX cTparurpafmueckmx cxeM
3TH ACIPKTH DACCMATDHBAJKCE OTODPBAHHO OT ocoGeHEOCTe#l ocamKoHAKOIVIEHHA BCETD
DPCROT'0 NAJCOBONOeMA B IISJOM, DEKOHCTDYEDOBANECE TOJRKO B Ipeneyax NaHHOTO
yIacTRa, Taxof mOmXOnm caM no cele 3aKMOYA] BOSMORHOCTH OMMGOYHHX TEHEeTHde-
CHEEX HECTOJROBIHEH,
4



Hemn3d Takke He OTMETHTH, 9TO B HACTOAWEE Bpema oCmeIDHHATOR cuMTaeTCH
runoTesa 3(QdysMBHO~-0CANOYHOTO TeHesyuca KOoIdenaHHO-TONAMETAIAYIeCKAX MeCcTOpo—
xnemmit Kmspmr-Jepe m dwmsuali. CyTe ee 3awmyaeTcd B TOM, UTO 9TH OOREKTH CH-
mi chopMupoBaHH B NBA 5Tamd. Ha TNSpBOM 9Tane NPOCXONET odpascBaHme CymbdmMm-
HHX 3ajexell BO BIANMHAX NHA MODCROTO NAJEOBONOSMA B CBA3U C DA3TDY3KO# B HIX
NOTBONEHX TEApOTepM. [poecc 9TOT mes IO THIY CoBpeMeHHOTo KpacHoro MOpA
(Boaguna Armagruc-I) . Bropo# aTanm cBOmMTCA K THAPOTEPMANBEHHM HAJOREHWAM Mem-—
HO-IMpPOTHHOBOR MEHepaNWsaiuy Ha paxee CHOPMADOBAHHHE NPOTOCYIbIMIHHE Tea.

Ecum nocienoBaTeNRHOCTE H YCIOBHS THAPOTEDMAIEHO-MeTaMopdmvecrolf nepepa-
GOTKE DyI HA MHOTWX MECTODORIEHESX M3yYeHH TOCTATOYHO IONHO, TO NEpBHH aran
TEIDOTePMANEHO-0CAT0YHOT'0 PYNo06pasoBamla IPeNcTanles B Eaydxoll ymTepaType
gpe3pHuaiiHo OTDHBOYHO W HEBEATHO. JanmassiHe OOCTAHOERW BO BIAIVHAX HUEHE—
CPeTHenDCKUX Mope# OCHYHO XapaKTeDW3YOTCHA KpailHe CXeMATHUHO, 8 WCXONHHE NAH-
HHe JIf NOCTPOEHW! mayeoTeorpafWdecRAX EKADT BHIVIANAT BECEMA COMHETEJBLHO.

B cEABM CO CGIOREBIEMCA DOJOXEHWEM B JAHHOH MoHOTpa®ny MH ORI BHHYRICHH
JIeJUTs HamGoibliee BHUMAHWE MMEHHO CeIMMEHTAIMOHHOMY IepHOny pynoreHesa. Tak
RAK BAKHAA COCTABHAR 9aCTh 30HY3MBHO—0CANOUHOR THNOTE3H KOTIEINAHHOTO DYNO0S—
pasoBaHuA — QHAJNOTHA MexIy APeBHUM DYIOHAKOIUIEHWEM ¥ COBDEMEHHHMY IpOIecCaMi
cymmdmnoodpazopamma B KpacHoM MOpe, MH NOINTAJWCH EMEHHO C STHX NOSWIMA Opo-
2HaJM3EPOBATE COOCTREHHHE NAHHHE W OTDOMHHI ONyOIMKOBAHHHE MATEDHAT 3apyOex-
HHY W coBeTcRmx meonemomarteseft, loxydenmHe pesyiLTATH, KAK HAM KameTcs, NO-
BOILHO yOEIUTeNBHO ONPOBEPTANT 3KCTANATHBHO-0CANOYHHI T'eHeSHC IPOTOCYIbHmo-
HHX CHOINeHE# M TeM caMuM IONDHBADT OCHOBH 3(HfysmBHO-OCAZogHOfl KOHIEIIWH Dy-
IoTeHesa.

Anprepuatupoll ABIASTCA IUNOTE3a RATATSHETHYECKOTD HODMEDOBAEWA NPOTOIMDH-
TOBHX DYIHHX TeJ 34 CYeT MATEDHHCKMX CHUIEeDUTOHOCHHX Toymn. IIpH 5TOM CpABHWTE-
JHHHE JHATONOTMYECKHe HCCJeTOBAHMA MOKA3aJM, YTO CEIEPUT B TVMHHCTHX TOJIEX,
3aN0JHANIAX KOHCENMMEeHTAUMOEHHE BIANAAH AHA HEXHe-CPeIHeNDCKEX naneomoped,
HAXONWIGH B DacCesHHOM COCTOAHWH, (QODMADOBSJ CHIEDHTOBHE W CUIEDOIVIESHTOBHE
KOHKEDEIEY ¥ CJaran CTrPyXeHHHe KOHKDeIMOHHHe TeJyA W JHMH3H, QODMADYHIIEe DYAHHE
TeJa CHNEDHTOBHX 3anexeit. BeCh 3TOT KOMIUIEKC INODYHNHAHX CKOIUIeHmE GHI ofpaso-
BaH CeIMMEHTAIMOHHO-MMATSHETRUECKAMA NpPOIeccaMi, IPOTEHAENAME B OGCTAHOEKE
MOPCKOTO IianeoBONOEMA, CYOCHHXDOHHOT'O MOMHOMY YIVISHAROIUIGHWD Ha cyme. B mpo-
neccax 3IM3KOHHOTO KATareHe3a K [OCHeNynmero IXHAMOMeTaMoDdm3Ma 3TOT CHISDHT
MOT- TEIPOJIH30BATECA, PACTBODPHTECA B KapPOOHATHO-CEDOBOLOPONHHX BOmAX NON Go-
JEUMM TaBISHWEM M DM BHCOKHMX TeMIepaTypaXx 4 IpY OTRUMAHWE B TpPEUMHH ¥ [Ia-
CTH-KO/UTEKTODH 06pa30BaTh NDOTOMMDHUTOBHE TeJA, JCIOXHEHHHE BIOCAENCTBEM HA-
JIORSEWEM BHCOROTEMISDATYPHHEX CYIBIWIOBR noXxmMeTainrop & Meramopdorensoro mp-
DOTHHA. ”

OueBmmdo, 4TO IpennaraeMad HAMA HOBAf TUIOTE3a KOJYENaHHO-IOJMMETAJINIe -
CKOT'0 DymooOpa30BaHAg CYMECTBEHHO OTJImYaeTcA OT SHy3MBHO-0CANOYHON HMEHHO B
cpoell cemvMeRTarMOHHO-IEaTeHeTHIeCKoll wactr. [locienyomee HANOReHRWe THEDOTED—
MarbHO# NEATEJHEHOCTH M MeTamopiusMa B OCOMX CHIYYAAX NOBOJMBHO CXOMHH. OTMe-
YeHHHe OCOCEHHOCTE B 3HAWMTeJNbHO!l CTemeHw ONPABNHBANT TO BHMMAHWE, KOTODOE B
Hamel! mMoHoTpafmm ymeXseTcA Ipoliemam cTpaTHTpafUIecKMX CONOCTaRIeHWE, AaRamm-
37 DaXeoTeOTrPAfUYSCKEX K JMTOJIOTO-JEIMANLANY OCCTAHOBOR, I'EOXEMAYCCKEX 3aK0—
HomepHocTe# (HOpMIDOBAHEA KOHKDEIWH M MUHepDANo0GDA30BAHAA B WIAX NPeBHAX IE-—
JI©0BOTIOEMOB.



B RHNTE O0XapaKTepH3OBAHH Te O0mEe MAHEDANOIr0-TeOoXMMAYecKHe, JHMTOJIOTHIe—
CK¥Me ¥ CTPYKTYPHO-TEKTOHHYECKHS OCOUEHHOCTHE RONYEIMAHHHX M KOJIeN2HHO-TOJMME—
rajnmIeckux mecropoxneHmit Borsmoro Kasrkasa, Gmarozaps KOTODHM EX MOKHO pac-—
CMATPHBATE KAK STAJIOHH DYN00CDa30BAHNA B IVIMHWCTO-CIAHIEBHX TONNAX. BO3MORHO,
YTO HOBHE NPeNCTARICHUS O KONYeNaHHO-IOJNMME TAIMISCKOM ODYOCHOHWN KAX DEe3yik-
TaTe HaTareHeTHYecKoR rmepepaGoTHM CHTEDWTOHOCHHX OTJOREHEWH HAXTYyT mpAMeHEHWe
B OCLACHOHWYN TeHe3Mca CXONHHX MecTOpDORImerwfil B NDyTEX DerTmOHAX MEDa.

B sarmueHwe cremyer OTMETHTE, YTO B IOCTENHES BpEMA B YYSHUH O DYNHHX
MECTODORNEHEAX CYNECTBEOHHO TPAHCHODMEDOBANIMCE NDEINCTABICHAA O TUIDOTEDPMAIE—
HOM Tpomgcce B nemoM. B 50-60-X Tomax TUIDOTEDMAJEHEHES BONH DacCMATDHBAIMCEH
KaK. NMPABATO KR IPOM3BONHOE MArmaTmdeckol wm sdfysmeHo# mesTemsHocTH.B 70-x
TOIAX CIeIMAaJUCTH BCe (OJbliee 3HAYEHHMe B KDJTOEOPOTE BONH CTANM IDHTABATH
JUTOTeHeTHYSCKYM IMKiIaM. Baaromaps padoram A.M.Tepmanosa, A.M,OBduHHWRORS,
E.A.Bacrora, A.B.llep6arosa, U.K,3alimera, A.A.Kapunesa u pama IPYTHEX CTANO OB~
BUIHHEM, 9TO BOJ2 C NOBEDXHOCTE 3eMIM H3RIEKRAETCA B GOJBENOM KoauyecTse #3 Mu-—
DPOBOI'0 OKeaHa JUCIEDCHHEME OCATHAMM, YRICKASTCA BMECTe C HAVM Ha CoubmHe TIy-
OUEH ¥ BHCBOGORTAETCA W3 OCAMOTHHX nopoxn mon melicTBEEM BHCOKHX TeMIBpaTyp H
IapreHmit B CBASH C YIUIOTHOHWEM OCATOYHHX 06pasoBaHuii, MuHepANLHHME TpascHop—
(opmammamMu, MeTaMOpPfW3MOM ¥ NRJMHTEHe30M. Bce 5TH TEEDOTEepMANBHHE, JACTO Me—
TAJTOHOCHHE BOIH, He CBA3AHHHE HEINOCDeNCTBEHHO ¢ MHTpYy3mBHO# E sdfiysmeHOR
IeATeIEHOCTED, MOTYT ABIATHCA HeNOCDeNCTBeHHOR mprumHOoX HopMEpDOBAHWSA pasHO-
00pa3sHHX CYIBIUNHHX MeCTODORISHEH .,

Bosee TOr0, M30TOIMHE HCCIENOBASHWA NOSBOMADT NOBONBHO ONDPEISNEHHO yTBEDEK-
IaTh, 9TO KOIMYECTBO NBEHWIHHOA BOXH B O6meM IOTOKe THIPOTEPMAIBLHOTO HOCTYI-
JIEHEA HEWYTORHO MAno. IIo MAHHHM DANA TeOXMMUKOB M THADOTreOJOTOB, OHO He IDe-
sumaeT 5-10% oT odme#t ee mMaccH. Ecim Bce 5TO T4K, TO HEGOMHEHHO Da3pHBAETCS
T8 OPOCTPAHCTBOHHO-T€HETHYECKAA CBA3H, KOTOpAsg BCETA CYMOCTBOBANA MEXIY HH—
TpysEAME WiE >bysEBaMm I DYIHHMM MECTODORNEHHAMA B NPEICTABICHWH I'€OJOT0B-
ITYTOHUCTOR. [WMIPOTEPMAJTEHEEe BOINH (ODMADYRTCA IO IPYTHM 3akoHaM, OHE ORasH-
BADTCHA TYRIHME OaToXmTaM, JAKKOIETAM, Iafiram, NOKpOBAM M IPYTVM MarMaTOTeH-
HEM TPOSBACHEAM, & SaKOHOMEDHOCTE WX JOKANAZAIME OGYCIOBIMBADTCH OCHEM Das-—
BATHEM 0CANOYHO-IODONHHX GacceiiHOB, MHBEDCHOHHEM CEJANK00CPA30BaHMEM, IOJO-
EOHUNEM DA3JIOMOB M 30H IOBHNOHHO# TDEMMHOBATOCTH, & TAaKKe IACTOB~KOLIEKTODOR.

B CBASE CO CHASAHHHM HECKOJHKO MEHFeTCA IPeICTABISHHe O I'SHE3HCe I'EIpO-
TepMATBHOTO MIHEDAT0o00pa30BAHAA ¥ DYHOTeHe3a HA NO3THWX CTAIMAX DASBHTHA HC—
CIeIOBAHHHX HAMI MECTODORNEHEH (MeIHO-TMDDOTHHOBHX ¥ IOVEMETALINIECKNX). B
KHATE® CUeNAHA IOIHTKA YEASATH WX C KEMMepHiAcKoi mcropmeli pasmutms Karrazckof
TEOCHHRINHANN, i

B KHAT® HCOOME30BaHH MareprayH T.M.Iypemunse, XapakTepr3ymiue DPYTOHOCHHE
Toumm MecTopoxneHEs KaTex ¥ pama mpyrEx pafiomoB KmHoro crioEa Bomemoro Kas-
Kaza, 4 TAKKE HEKOTOpHe NDHHAIJIERANZE eMy MukpodoTorpafws pym ® mopom. Mare-—
MATEUECKAA YACTh TEOXUMAIECKHX Hccaenonaxmit Omra BHnorHena A.B.AGpamoBHM.
HeroTOpHE DAsNeNH HAIMMCAHH IPE ETO HeNOCPEeICTBeHHOM yuacThd. [IpH IpOBeNeHWH
IOJeBHX padoT GOJLMYD NOMONE ABTODAM OKASANE COTPYNHWRW AXTHHCKOR B Immms-
wafticroft TPI M.M.Kypdanos, C.I.I'yceitnos, 3.T.9mmpxamos, C.A.AraeB m M.A.Mame-
IOB. OTVM HCCIeNOBATENSM ABTODH HCKDeHHe NDMSHATENHHH. Oco6yn GIaromapHOCTH
XOTeJIOCH GH BHpPAsHTE crapmeMy muareHepy O.A.llBopemro#l 3a yJacTwe B Kamepaib-—
HHX padoTax ® B IONTOTOBEE IyOJIMKAITAW.



Trapa mepsag

OCHOBHHE YEPTH TEOJOTWYECKOTO CTPOEHAR PAMOHA MCCIENOBAHMA

Ofmas XapaxTepPECTHRA DETTOHA

Bomemo#i Kapras mpencTamiseT ool KpymHHE MeTaHTHRTRHODWE, BHTAHYTHE C
ceBepo-3anasa Ha NT0-BOCTOK; TIABHOH Hamdonree xapakTepHO#R 0CQOeHHOCTEM 3ToR
TERTOHNYIECKOf CTDYETYpH ARIASTCA OTYETIHBRO BHpaXCHHAS ACHMMETDHA CRJIOHOB H
 HAJIAYWe HepPABHOBHAYHEX [0 MUPEHE CETMeHTOB, OTYETIMEC IPOCHSRABAKMHAXCHA B IO-

nepevHOM ceveHuu. llo mupmme Cesepmnft crrom Bomsmoro Kamkaza (mo I00-I25 xm)
nouTHE BTpoe IpeBHmaeT IxHWE (39-40 xm).

Tarag acuMveTpHs CKJIOHOB OCBACHASTCA HSMEeHEHWEM KDYTH3HH HAKJOHA W TOpPH-
30HTANBHOK aMwmTyne I'/maBHOT0 KABRKA3CKOTO HANBATA, KOTODHE HIDaeT OIpensfn-—
IyD POJE B CTDOEHMA 3TOr0 permoHa (pwc.Il). IapaieNsHO eMy ODOCHERMBAETCH
Iesuil DAY NPOROJLHHX DA3JIOMOB M JMHEAHHX CRIANOK, NDUYEM HATDAREHHOCTH TEK-

. TOHHYECKHX NefopMaImi OTIYeTIMBO BO3PACTAeT IO HANDARIGHWMO K oceBolf 30He.

B mpomompHOM HANDABISOHWM GJATONADA DAsSBATHD NONepeYHHX TEKTOHMISCKHEX Dpas-
somoB Bompmo#l Kapras pasnendeTcs HA HECKOJBKO IPUIONHATHX I ONymeHHHX cer-
MEHTOB: NEHTDAJLHAHA, samamHuit B BOCTOYHHNE [Mn.uaﬂoncmﬁ, Xamn, 1963; Tmamrdpe-—
ymnze, 1972; = ,n;p.]. HawGoree IDEIONHAT DEHTpANLHHE cerMeHT, & Hamoree OIy-
MeHH - CeBepo-3afafHoe H BT0-BOCTOYHOS OKOHYAHAA METaHTHRIWHODHUA.

- [Io TeonOTO-TeXKTOHHYEOKAM OCOOEHHOCTAM CTDOEHES K DA3BHTHA B NpEeJax
Bompmoro KaBKasa MOXHO BHIGJUTEH NeCATH 30H; IEHTDANHHAS 30HA BO3NHMAHWA KpH-—
CTAJLIAYECKOTO ANpa XapaKTeDH3YeTCs IMPOKMM DA3BETHEM DANe030fCKEX, 4 BOBMOR-
HO 2 IOKemMOpHiicRAX nopo,u[ Kopornoscruit, BeXos, 198’7] . B crogmof m mimrembHOR
HACTOPHE TeKTOHEYeCKEX NBEReHH# Kamrascroff IeocHHEIEHAME OTYSTIHBO MPOABIADT-
¢ MBe NDOTHBONOJNORHHe TeHmeHImw: 1) GopMupoBamwme /mHefHHX, IDOCJERSHHHX HA
COTHM RIJIOMETDOB B OCIEKABKA3CHKOM HANDARIGHWM, CTDYRTYDHO—PODMAIMOHHHX 30H;
2) onHOBpeMeHHOe DASENTHNE IEWROHHI BIOJE NONSDEUHHX NONHATHA M IDPOTHGOB, C
KOTOPHME OBA3aHO NONPA3IENEHWe TeOCHHEIMHAJE HA OTIHeJ-HHe CeIMeHTH. llepmas
TOHNEHINA IpHBeJ2 K 00pa30BAHWR DA3IWYHHX 30H pAsBEBammelics reOCHHRIMHAIM, &
BTOpaA — K FHIMBWIYAJM3SIMY CAMOCTOATEJBHHX GJIOKOB, ONPEISJVENAX KOHCeIUMeH-
TaI@moHHHI peRMM OCAITROHAKOIUICHAS. g

B mpermensx Bomsmoro Kamrasa ycranammsanTes BapuceRml, IpeBHeRMMMepmicRHE,
4 Tag®e paEHe- M NO3NHeANsmiickm# npEIH cEIamgaTocTE. Ha mromame Kamwascrolt
TEeOCHENTRHANN, C CeBepo-BOCTORA orpaHmYenHoR Crudcrofr mrardopmof, a ¢ wro-
3amans — 3aHABRARCKEM CPeIMHHHM MACCHBOM, 9TH IMKJIH CRIANIATOCTH TPOSRAIACH
no-pasuomy | Azavms & 1p., "1987a,6].

Bapuccras CRIBNYATOCTE ¥ CBASAHHNE ¢ Heft rpamEMTOOGpASOBAHNe B DETHOHAJNE-
Huif MeTamopdwsM oxBaTEIM Daifomd, mpmrerammue K CREPCEOR wranjopme ¥ 3aKaB-
Ka3CKOMy MACCHBY; IeHTDAJbHAA Ke YacTh T'eOCHHRIWHANY HE OHIA 3aTDOHYTA JTHME
IpONeccaMm, Z 3MeCh NDONONXANOCH HOIPEDHBHO® OCATROHAKOIISHNS B TOUCHEe BCe-
T'0 m2JNeo30d X TpHaca.
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P uc. I. CXxeMa TeONOTMUECKOTO CTpoeEMs Boummoro KaBkasa (MCIONB30BAEH MR-
pepuasy U.A.Tramapenunze, B.B.Yep , 0.A.Ocerpopa, I.M.MBanora, H.K.Kyp-
GaHOBA ¥ JNaHHHe. TEeKTOHFUeCKON kKapTH Kaprasa macmrada 1:100000 mox pem. L.X.
Tamxpesmase, 1974 1.)

Cpemmeays maiternit 9rax ( J3-Pg2): I-3 - 30HH ¢ TeOCHHRJIMHANHHHM DaSBATHEM:
it —‘Eﬁ%%oﬁaﬁaﬁa"rﬁdp‘ﬁﬁﬁﬁ, 2 = pmopag cyoPopmarms, 3 - TePPHTEHHO-KapOOHAT-
Hag QuvmeBas GopmaImA; 4 — B0HH C CYOIUIATHODPMEHHHM {MMOTe OCHERIIMEAE EHM) DA3—~
BUTHEM - KapOOHATHAH, TEepPUTeHHO-RKAapOOHATHO-(fUummenas, pudoBas topmaImn.
PaHneays miickmit sTax (J1-2 ): 5,6 — 20HH ¢ TEOCUHR/MHAJIBHEM DA3BHTHEM: 5 -

e CUARO-TUMHACTAR | TARHACTO-CIANIeBAg, acmumEag) dopvaims, 6 — COWIMT-IEada-
30Baf (BOOy3MBH ¥ CWLIH IOCKIATYATHE) QopMaima; 7 — S0HH C CyOIIaTdOpMeHHHM
MEOT® OCHHKMHAIEEHM DAagBRTHEM — Necuano-TvmHuCTas (acmimsas) dopmamus. 8 -
TeDIEHCKEA 578X ( Pz-7) - HepacwieHeHmul WHTDYSERHEO-MeTanMOpPWAecKwlt KOMIIERD]
9 -%B}_mﬁ gagpur; I0 - permoHANEEHe pasyomi; I1 - KoJrde[naHHO-TIONAME TEJLII-
yeckoe MecTOpoxmenme Imwrpsdail; I2 — MenHO-KONYeIaHHOE Mecwogmeme Kuzmn-
epe. 1-YI - CTPYRTYPHO-DODMEIMOHHHE 30HH IEDEOT'O NOpHANRa: 1 - AHTVRIEHODER

OKOBOr'c XpedTa; Il - BemuTHHCKEA CHHRMMHODWA; Il - anTEKIMHODEE IMABHOTO Xpe-
6ra; 1Y - 30HA DrHOTO crEOHA; ¥ - larpa-l®aBCKas 30HA; Y1 - Paua-THaHeTCKAs
7 KaxermHOo-BaHInaMcHKAd 30HH

IpepHeruMMepniickas fB32 IDOAEMNIACE B 30H¢ KEHOTO CHIOHA GoNee HHTEHCHBHO,
ueM BapMCCRAsS, ONHAKO OHA He IpwBesaa K ofmeft crmamwaTocTwm Beefl oroff obmacTu.
Ha "HesapepmeHHHE" XaparTep 3TOTO IMKIA JKAZHBAET TAKEE OTCYTCTEAE MOJACC,
TPAHATOMIHOI0 MATMATESMA M MeTamopfusma B IPEIROPCKOE BpeMA.

W3 papReassIviickex Az CHIAMUATOCTE pe3ve BCero NDOABAIACE Garckas (mpen-
xesropefickas) . Ilo mapmmm A.U. Iranennnse [1942] 7 1,P.Koxanze I94'7J, oHa
OROHYATENEHO IDUWICHWIA K I'pysuEckoll ToHGe mxHyn IepmfeprYecEyD 9acTh KKHOTO
cirona Kaewraza, OHA ®e BH3Bala NOARIEHWE CTPYKTYPHOTO M JIVIOBOTO HECOTWACHSA
MexIy cmado medopvupoBaHHo# Bepxue# wpofl W UHTEHCWBHO NHCNOIMpOBAHHOR HvXHeR
—cpennefl wpo#t, mpEYEM MERIY S9THME IBYMA TOMIAME HACMONADTCS BECBMA CYymecT-
BEHHHE JETONOTHISCKNEe OTIVINR. Ileppas mpejpcTanieHa {uimmowpmamu, BTOpas - Rap-
GonaTaMd ¥ jpaxe »BanopuTaMu. C sro#f Paszoif CKIAMUATOCTH CEA3aH I'DAHATHHA MAT-
MATH3M, IpoABEBIMACA B ACXasuu m CsaHeTwH.

Toznueass mriickas $asa CRIANTYATOCTH NPUBEENA K CMATHD B CKJIAINKE OCEBOHE dac-
TH MeTaHTHRINHODHA, COBIayammed ¢ IxHuM cruoHoM Bosemoro Kamkasa. Criamda-—
TOCTE CONDOBORIANACH 3aIPOKMTHBAHWEM M DA3BETHEM JemyidaATHX HANBATOB H N&DB—
areilt.

CrrapgarocTs oTof HamGomee mosomo#l fasH savkHysra KABRABCKYD I'eOCHHKIMHANE,
IpeBpaTHB ee B oporeH. CpaBHMBAg pasBHTHE IpOIEcca BO BPEMEHNW, HETPYOHO yBE-
IeTh, UTO OH OTpaxaeT NOCTENeHHOe CYReHMe TeOCHHRJIMHAMBHOTO Gacceitma, ero
"kpaToumsanmo” or Nepufepu¥ XK ocemoil wacTH [Anam ® Ip., IQB’Pa.d] ;

MenmHo-KOM9eIaHHHe W KOTYeIAHHO-TIONUME TAJUIMYSCKIEe MeCTODORNEHHEA mHOTO
cryioHa Bompmoro KaBrasa MOBCEMECTHO CBAZAHH ¢ CHABHO JMUCHOLMMPOBAHHHEMY HEEHE-
CpelHeNDCKAMY OTJORSHUAME; WX CTpaTurpadms B Ipemenax Jlarecrana, AszepCaiimza-—
Ha ® I'pysmm Guna nerarmbHo paspadorapa B Tpymex XK.M.Bormaxoswda, B.IL Perrap-
Tena, K.H.lagdenromig, H.B.Tommea, M..Tyrvasa, B.J.Toryosramkosa, H.H,Poc-
TopUeBa, B.B.Bedepa, J.A.T'pewvmmwna, [JI.B.Ipodmmesa, 93,0, Mmxammdeiim,H.E.Bac-
coeprua, B.E.Xamna, A.H.lapranosa, H.B.Xmearo, B.T.®poxosa, B.E.Argera, T.XK.
Kacmmoma, T.A.Tacanopa, I.M.[laHoBa. B moclenHee meCATWIOTHE, OIMPAsCh HA 30-
HAJBHYD XPOHOCTDATHATPalYeCKyn WNKANYy B.Apkesna, NpHMHATYR B 3anansoll Empome,
a Takwe Ha OvocTpaTErpafudecKkue mccaemomamms Ha CesepHoMm Kaerasze, I J.IlaHos
[I9'76 TMPELIORAT CBOW CXeMYy CTpPATHIPATMYECKOr0 pacWIEHeHWS HUWEHE-CDeIHenD-
CKEX OTJIOKEHWil; IONOMHEHHAA Mapuavy B,B.Araesa [I9‘?6. I979] OH2 NO3BOJAET
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P u c. 2. Cxema c-rpampﬁgxbnqecuoro COMNoCTaBIEHKA HHUXKHE-cpenHep—
crmg oTaOoxeHHit BocrouHoro Haskasa W asepGaiimgmanckod uacTd [1aBHOrO
xpebra

AeTaJhbHO COIOCTABHUTE DYIOCONEDRAMAE OTJGREHWA pasiIMdHHX paiioHoB KHOTO CRIO-
g2 Bomemoro KaBkasa Tak, KAk 3TO0 NOKA3aHO HA DHC. 2.

Paspes HIRHEDDCKEX OTJOReHME B asepbafimzkanckoit wacTm IuasHoOro xpedTa Ha-—
ypHaeTCcA ¢ KanpmarckKo# cBuTH ( J.1£4—1:o1 ), xoropag B cpoelt Be-
pxHe#t WACTHE IpeICTABICHA NDENMYMECTESHHO DACCIAHIIOBAHHHME AJEBDOIATAMA A IVIE-
HECTHME CJAHUAMA, CONEMANMMA DEIKHe IAdKM OCKOJLYATHX HECYAHMKOB (70 2 M
MONHOCTHA) , ¥ MHOTOYMCIGHHHE IMacToBHe >0yswBH (IMMBDHTO-IALMTH, AHTE3UTH,
AHNE3UTO-IAUATH ¥ ID.), & TAKXe BYIKAHOTEHHO-O0CANOYHHE ¥ IMPOKIACTHIECKHE 06—
pa30BaHMA pasHo#t MomHOCTH. B CIAHIIAX MMPOKO PACHDOCTpPAHEHH CHIEDUTOEHE ,IMpH-
TOEHE ¥ IMPPOTMHOBHe KOHKpeImMy. HmxHmit KOHTAKT CBATH - TEKTOHNYeCKEA, CEuTa
BMemgeT Kanmarcroe MeIHO-IMDDPOTYMHOBOE MECTODOXIeHMe ¢ KAXHaMeTaHCKOoe KOTue—
IaHHOe pymonpogsiexme. MommocTs 770 M.

BEenoraHcKag CBHTA (Jqu) pacHoIaTaeTcd HAN KAIATCKOHR,
X0TA KOHTAKT MexIy HEME He OCHADYReH. B ee paspese BHIENANTCA TDPU 9GACTH:

I.TeMHOUBETHHE TVIMHACTHE CJAHIH MOMHOCTED Jo 100 M ¢ IAUKaAMH YeDeNOBAHWA
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THUHUCTHX CJAHIGB, AJEBPONNTOB I IECUAHUKOR MOWHOCTEN Mo 130 M; B TumemcToi
YAGTH paspesa 4YpesBHUAliHO OCMIBHH CHEEPUTORHE W IHPWTOBHE KOHKDeUu:.MomHooTh
5o 500 m.

2.TpafuTHapOBAHEHe IVMHNCTHE CIQHITH C POIRVMA NDOCIOAMM NSCURHMKOB ¥ Me-
JRVNE KOHKDEIWMAME cumepmra. MompocTs  I00 M.

3.ITIMHACTHe CHaHUH ¥ 2JIeBDONNTH, depernynirecd ¢ NeCYaHO-TVIMHECTHMY [EUYKa-—
Mz MomHOCTRI mo 40 m. Mommoctrs 300 M.

B BepxHell yacTH CBUTH, B paspese p.lasmvua# B.E.AraeBuM # P.A . AXYHTOBHM
OHI OOHADYKEH OCTATOK aMMOHWTa Amaltheus ex gr. margaritatus Montl. HumkHAA
YACTE CBHUTH ABNAETCA IVIABHOH Dymocomepxameil Tommel dmansuaiicKoT'co KoTUeNaHHO-
NoMMeTAJLIYeCKOT'0 MeCTOPORIERNA, a Taxkke DANA MEeJKNX DYIONpOARIeHuH.

Tyéaxcrasa cBurTa ( J;t,,0) COTMNACHO 3aKeraeT H2 OTJIORGHMAX
OeJ0KaHCKOW CBHUTH. JOBONMHHO UETKO IONDASIENgeTCA HA TPH YaCTH:

I.Ma9xy MOMHEX mecyaHmkoB (7o 30 M) U TOHKO NEpPECTANBANNNKCA IVIMHMGTHX
CNEHIEB, ANeBPOJNTOR E NecdyanzroB (mo I0 m). MomyoeTs 350 .

2.9epeopanse IVMHNUCTHX CJAHIEB, 4NMeBPOJNTOB M IECHYAHNKOB, OCDA3YHNMX IA—
yry mo 100 M MOWHOGTH, ¢ IVIOTHHME acTanvy mecdammros 0,5-1 m mommocTu. Ioc-
JemHue HHOUmA clmmzantcd ¥ fOPMEDYRT [AYKY, COCTOAIME X3 JYeTHPEX-BOCEME INa-
¢roB. Mommocte 700 m.

3.KpoRestAne DPACCTABIORAHHHE TECURHVKY C HONYMHCHMHMY TAUKAMN 4epemOBAHNH
TIMANCTHEX CAAHIED, ANEBDONMTOD ¥ Necuanwkod (7o 40 m). MommocTe 400 m.

Tyanyporagag ecumoa\{ J,]‘b3 } comiacHO 3a)eTaeT Ha TYOaXCKOM M
OTIMYAETCH TOABRIEHnEM Cojee MOMHHEX MEeCYAHNKOB. D BepPXOEBAX D.KaTexuail ceura
mMeeT IBYWISHHOE CTPOeHWe:

I.llecuarnEy (00HYHO B mMACTAX N0 4 M, pexe B magkax xo 60 M), pasmeleHHHe
necYaHO-TVIMHWCTHMY magkamu, Mom#octs 330 m.

2.Y9epenopanre TimHACTHX (10 80 M) M IVMIAHUCTO-NECYAHHX [BYEK MONHOCTEN IO
I20 m. MommocTs 400 m.

B marmx COOTHONEHWAX CBETA IPOCJIEAMBAETCH HA CONBLMKX DACCTOAHEAX IO BONO-
pasmexy I'maBHoro xpedra, a Ha Teppuropun JarecrtaHa eif ¢OOTBETCTBYOT Hefinaxad-
CcKag ¥ HaralcHas CBUTH BeDXHETo Toapa.

Mermrkanckrasa cBmTa (Jt;+ Jpa) B oceBoft sose TuapHOro
XpedTa craraeTcsd YepHHMM IVIMHAICTHMA CHAHIAMY ¢ IVI2CTAMM NeCYaHWKOB, TDYINM-
DyOmMXCH B MomEHe maretH (6-I12 M MOmHOCTH), MHOTTA € JHH3AME ¥ TDOCIOAMA le-
CUAHACTOT'0 M3BECTHAKA-DAKYNEUHEKA . (THNOXSHUA CONSDRAT NOKPOBH CIIUIATOB H OG-
TATKA aMMOHWTOR Dumortieria sp., Pleydellia cf. aalensis Ziet., Leioceras
ex. gr. opalinum Rein. Momuocts  710-830 m.

C OTMCMEHMAMY METMHRHCKO! CBUTH CBAZAHH HOHKDEIMOHHHE IOJMNMETSLINYSCRNES
DPYIH MeCTOpORIeHus KaTex. .

OryacTy farmarsHO 3aMenasd METHKAHCKY CBUTY, BHIE 3aleranT OTJIOXeHWS
kapxyHckolt cBETH (J,2), Hmuas ee 9acTh B MPABONODA3TEINE-
Holl yacTw xpedTa IpenCTARNeHA WepenosaHmeM Hecuanmkos {zo 0,I5 M), aprmum-
708 ¥ a’xespoiuToR (0,5-1 M) ¢ EDYIHEMY KOHKpEIMAME CUISPHTOB, BHYTDE KOTO-
PHX YACTO BaKIWYeHH aMMoHUTH. MomHoers ee mocrtmraer I1400-I600 M.

BepxAss YACTH CHOESHA TEMHHME ADTWLIATAME ¥ 36JeHOBATO~CEeDHME aJeBpOJIA—
TAMA C OONYMHEeHHHMY IDIACTAMA DNECUYaHWKOEB, MomHocTs 630 m.

Ha IxaOM crioHe Kaprasa HURHAA YACTE HToif Tomnw darmarsHO 3aMelaeTes
necyaHO-TUEAENCTOR ToMme# ¢ IpOCIOAMA KOHIVIOMEDATOB W3 TajJel Majeozoilckmx
nopojr, KOTOpaf MEePEeKDHBAETCH YeDeAVIEMUCH NecUYAHWHAMY, aJeBPOINTAMA M ap—
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TIWLIATAMA ¢ CHIEDHTOBHME KOHKDEIMAMA. B KOHKpeImax OCHADYREHH OCTATKE amMo-
HETOR Leioceras opalinum Rein, BepxHEA 9ACTE CBUTH NPENCTARICHA 31mech Qum-
MOMIHEM YepelOBafveM aJeBDOJNATOB, IVIMH W IeCYSHUKOB. B KOHKDEIEAX CHUISDHTOB
YSCTO 3ORJNYEHH OCTATKE Staufenia of sinon Bayle ¥ Ludwigia murchisonae
Sow. Bo BHemne#i 3ome I'opHoro larecraHa KapxXyHCKofl CBUTE COOTBETCTBYDT Kapax-—
CRafg ¥ WraTAMACKAS CBUTH, & BO BHyTpeHHelt 30He - HUXHe- W BepXHEATAXKAMCHHE
CBETH, a Takie remmafickas, KuMaxypckad n "nepexonHag" CBHTH.

C mepxmeanaxkamcroift ceuro# B Xnop-Bopumxckom pafioHe CBA3AHO MeTHO-KOTIE-
JaHHOe MecTroporneHme Kusmn-lepe U MHOTO ROJIYeNaHHO-IOJMMETAJLIAYECKEX Dymo-
npogrnenwit (Owit II, XHOBCKag GAK2 W Np.). B OTIOREHNAX HERHEMIAXKAMCKOR CBE-
TH TOTO Xe DYMHOT'O pafioHa oCHADyREHH MHOI'OUMCIEHHHE IMPPOTHHOBHE I IMDHT-
IMppOTEHOBHE JWH3H (pymomposerenmsa Bopu I, Tamararxer, OrameTtxer-Ilosmmeran—
amdeckoe, Cesepo-3amapHoe XHovckoe, CeprHoe-Tonmmmerasmmyeckoe, ®wmii T 1 mp.).

ImnzvMmEckRag cBrTa | J3b51 ) BBepx N0 paspesy NOCTEIEeHHO
CMEHAST KAapXyHCKYL; OHa ciaraeTcs JeHTOUHHM UepeNOBAHMEM apTWLMTOB, ANeBpo-
JUTOB ¥ NEeCYaHNKOB C BRIOYeHHAVHI THIW4HO# Gaifocckofi fayHH amMonuToB Otoites
sp., Stephanoceras sp. B Partschiceras abichi Uhl.w nmp. MOWHOCTE CBATH HA
Ioxmom crrome Kamrasa xomednmercs or 25 mo 155 M, IpWdeM Cpeld NECYRHEKOB B
geit mpeodmamanT I'Py603EPHUCTHE DA3HOCTH. K oceBoil WacTE MeTaHTUHIVHODHAA IeC—
YAHWKA CMEHANTCH TOHKO3EDHHCTHMI, & OOmAaf MOMHOCTH CBATH YBEJWYMBAETCA IO
300400 M. B JarecTaHe cTpaTHETpAdWYeCHIM aHANOTOM MEAMAHCKO! CBUTH ABIASTCA
KYMyXCKAA CBUTA.

InEagykcrkasg cBmTa ( JEbBZ) 3aJ1eTaeT Ha NONCTHIANINX TOI-
max C IVIyGOKWM DasMHBOM, MHOTTA IOJHOCTED Cpesas IRMMAHCKYPD cBuTy. OHA crla-
TAeTCH 3EJeHOBATO-CEPHMYM TI'DYCO3ePHMCTHMY NECYAHMKAME GO 3HAKaMu pacm ¥ fum-
IeBHME HeDOIVIMfaMM, 9acTO IEDecJaMBANNEMACH ¢ HONYMHEHHEMM INIacTAMH H IBYKA-—
MI IVIMHMCTHX Hopon. Cpems STHX OTJIOReHME MHOTNA BCTPEYANTCA JUH3OBWIHHE IpPO-
CJIOM OPTaHOT'©HHO-OOJIOMOYHHX H3BECTHAKOB, & B OCHOBAHWM CGBHTH IO p.Harexuait
OMICAH TODPU3OHT KOHTVIOMEDATOB M3 TAleK TDAHNTOMIOB, KBADPI-NODIMpOB, KPHCTAI-
JNUYECKEX CJAHUER, SDTWUINTOR U NeCUAHWKOB MONHOCTEE o 34 M. lMomHocts 300-
800 m.

XaparTepHO, 4TO B 00emX CBHTaX Gailoca KoIYeraHHO-NOMMMETAJUIMIECKOE Opyue-
HeHWe BCTpeYeHO He Owno. OmeHWBad pacupemeseHwe KOJYeIAHHO-IOJAME TAJLIIIeCRO—
TO OpyIeHeHNA B cTpaTurpafudeckoM paspese, clenyeT NONIEDKHYTH, UTO OHO OT—

. 9@TJIMBO TATOTEET K TeM (UIMIOMIHHM OTJICREHMAM INIMHCOaXa, Toapa R aaneHa, B
KOTODHX DASENTH IVIFHUCTHE IAYKY, COIEpRAMNe MHOTOUHUCJIGHHHE CHUSDATORHE W M-
PUTOBHE KOHKDEITNH.

TerToHMYeCKOe CTpOEHWE DpaiioHA DASBATHA KONYeNAHHHX MECTODORIeHu KrHOTO
cxropa Bomsmoro Kamkasa msygam T.Ad6mx, H.H.BapGor-me-Mapam, K./.Formanosmd,
I.B.IpoCumes, B.I.Torydosckui, H.M.lmGorcrmit, U, I, dmwrmmoHos, B.M.Iam, H.K.
Pycanos, H.H.Pocrornes, B.Il.Perraprern, H.B.Baccoeswu, J.A,Bapmagamm, B.B.Be-
aoycos, K.H,labderromsn, M.B.Myparos, A.U.Ixanexwnse, B.E.Xamn, II, I, TaMepe-
apnse, E.E.Muranoscrudt, 3.0, Mwxamaceinn, 0.8.Mextres n mp.

B cTpyKTypHO-TEKTOHNYECKOM OTHOMEHWA pajloR upessHuailio croxeH. Ha pmc.I
XOpOmO BYIHO, YTO OH B OCHOBHOM coBmpaer ¢ Kasbewcwro-Capudamexofl somoit,su-
TAHyTO# Brmows IwmaBHoro KaBrRascroro pasiioMa, XOTH HEXOTODHe DPYHONPOABRISHWS
H2XONATCHA CEBEDPO-BOCTOYHEE W NIro-3amamHee 5Toft 30HH. B WAcTHOGTH, OHE GHIR
TaKRe YJCTAHORIEHH B Ipuwierapnux pafioEax BocToumoll 30HH NOTDYREHHA &CIATHHX
CJAHNEB HmrHe#-cpenHell mpH m B mpemenax fmmmesoi soEH Kro-BocrowHoro Kamkasza
12



CormacHo mpemctaBnenunaM J.[.lMmxanndeirm [IQSQ , B IpenesAX MeraHTHHINHO-
pusa Dosmmoro Kaekaza Ha TeppnTopuu AsepGafimzana m TopHoTo JaTecTaHa BHUEIA-
orea: llaxmarcko-Xu3eHCKAasA 30HA CHHRKIMHODHA, T@ancKas 30HA aHTHRIMHODHA, 3a-
Karamo-KoBTaTcKas 30HA CHHRIMHODUA 1 BaHNAMCKasg 30HA AHTHKIMHODHA C OCJOKHA—
o ee JyDYTRAHCKMM TIONHATHEM. BCe OHY BHTHAHYTH B OCMEKAERASCHOM HATDARIE-
HIAM ¥ CMEHANT IPYT Ipyra C CeBepo-BOCTOKA Ha mro-samy. [lpn 3TOM OrpaHAIeHA-
smvm llaxmarcro-XmaeHCKoii 30HH cmyraT Kapadymaxckmit m Xarrap-Tepyuancrmil IDO-
mombHHe HamBrrm, TdaHckmil apTwranHopuit ¢ Ira OTpaHWYeH SaHTMHCKAM DAasJIOMOM,
a wxHOl TpaHnmieft 3ararano-Kopmarcrofi 30HH CUHKINHODUA GIYRUT I'epaImiscrumit
Haneur., Bce 9TH RPYIHHE TEKTOHWYECKEE CTDYKTYPH 0CeBoil NONIOCH MeTaHTHKIMHO-
pua bomsmoro KaBrasa ¢ 3amana Ha BOCTOK 3aMETHO NOTDYRAWTCA, 3aTyXapT X 3a8-
MeHAWTCH HOBOOGDa30BAHHHMY MEJKMME, HAJNOREHHHME CTDYRTypamu. OcodeHHO pes-
Kue, CTyYHDeHYaTHe NOTPYRCHAA NPONCXONAT B paftome Bepxosuit p.BeJsBesmuait
m TopH Badamar, Tme IPOXONMT IMIyOMHHAA CYyOMepHIWOHANHHASA (UuieRCypa - 3aTAmHO-
Kacmiickuit pasioM.

Ilo Mepe OOTPYXEHNA B CUHKIMHODHAX HPCKHWE OTJIOREHNA CMEHAONTCA MEJOBHME, &
B GHTUKIMHODAAX HWKHO—CDEIHENDCEMe TOJIM NePEeKPHBANTCA OTIOXKSHUAMA BepxHeh
HpH.

B ToM me HampapRleHUN IDOCTHPAHWE CTDYHTYD NOCTEICHHO MEHASTCH G CYCIHDPOT—
HOT'O Ha CyCMepmIMoHANBHOe. OHM Beepoo6pa3HO PACXONATCA H IIpH¥ 3TOM CKpHBaL-
TCa nox Gosee MONOMHME oTaoxeHmAMA KodwcTama m KypmHekoil Brammid. MMeHHO C
TAKVM M3MCHEHWEM NPOCTHDAHAA CBASAHO NOJNOKEHWEe CYOMepHIVOHAMbHOTO TamHun-Bap-—
MEMCEOT'0 MAKCIMyMA, 3afUKCHDOBAHHOTO IOI TPETHYHEMY M YEeTBEPTHYHEMA OTJIORE—
auavm KyprHCKO# nemnpeccHu.

LeHTpaTbHHM HOMAATEOM MeTaHTmInHOpHA Borsmoro KaBraza, rpaHwdanmyM HA ce-
Bepo-pocToRe © [axmarcro-XvWsWHOKRMM CHNKIWHODWeM, sRisercs TPanckril anTIRIN-
Hopmit. OT CMEXHHX TEKTOHEYECKHNX CTDYKTYD OH OTJIMYAETCA TeM, ITO B eTo CTpoe-
HUY [PIHEMART NpeuMylleCTECHHOE y9acTHe NpeBHelmne OTJIOReHWS DDH — TOMUEM aase-
Ha 7 Toapa, CMATHE B y3KWe CHIATKE W PA3O0PBAHHHE MHOT'OTIHCIEHHHMZ Das3oMAMH.

B mpepesax sToft TEKTOHWIECKOR CTDYKRTYDH N0 mpeproxeHwmo B,E.Xamma [1950] n
9.1, lyxamteitmm [1956] IDUHATO BHIEJATHE TPH CTPYKTYDHHE 3JeMEeHTa HU3meTo Io-
pamra: Kypym-KosaxkeHnCKmil aHTHRIAHODHE HA CeBepO-BOCTOKEe, XMHANYHCKMH CHH-
KIAHODHA, DacHONOREHHHH mrHEee, n BasapmosuEckmit apTmrImHODMI HA KpaiineM oro-
samane. J3-3a MHOTOUWCIGHHHX HANRBHTOE GO CTODOHH OTHOCHTENLHO NIPUIONHATOTO
llaxmarcko-XM3MHCKOTO CEHRIMHODAA CTPYKTYDY ¥ cTpoeHMe Kypym-KoHAaXKeHICKOTO
AHTHRIMHODPHA pacmufpoBaThs He ymaeTcsa. YTO xe KacaeTcA BEasapimsmHCKOTO aHTH-
RJINHODHA, TO €T0 CTPOGHWEe HCCIeTOBaHO TOpasmo Gozee IOMHO. B oceBoft wacTh
5Ta TeKTOHNIECKAS CTDYKTypa, BHTSHyTAs IO NpocTHpamvn Kamkasa, oclorHeHa Ive-
BHEM KaBRASCKEM HATBATOM; 30HA DA3JOMA CHYRAT TpaHwileil MexIy BHCOKO HOXHATOR
ceBepo-3amamHOf M omymeHHOR mro-socrounof wacTammHa Teppmropmm AsepCafimmana,
Jarecrapa ¥ I'pysmm IiaBHuil pasioM MecTaMu IpeNcTaBISeH He ONHEMM, & LeJoll 30-
Ho#t Hapywerm#. Tax, B XHOB-BODYMHCKOM DYNHOM pailoHe €My COOTEBETCTBYDT AXTH—
valtoruft m {nonorwii pasioME, XOTODHE X CeBEDO-3amIBMy CAMBANTCA EMECTE W 0o0pa-—
3J0T eIuHEYD TEKTOHWYECKYD JIHHNR.

Brome asepCaiimranckofl wacTy HameEra, B OTIMUME OT ONDOKMHYTHX HA KT IOYTH
JERSYNK CRIASTOK IRHOTO KDHJA, K CeBepy OT HEr0 DAasBMTH IDAMHe CKIATKA C Bep-—
TUKAMEEENM TOJMIORSHWEM OCEeBHX ockocTeif. Xar mpammmo, Taxue CKIAMKHM OUeHB CH-
JBHO CRATH, & CJaraliye IX IVIVHACTO-aJeBpOINTOEHEe TOMIE MeTaMop(Hu3O0BaHH,Ipe-
BpaleHH B CJAHTH W OCHOKHOHH FBTCHWAMY KIMBARA. BAOND TEKTOHNYECKUX Da3pHBOB
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MecTaMu B OCAnOuYHHe TOMUM BHEIPANTCA IAfRM mmadazoB M KBapIeBHE XIWH DA3JMd-
HOf MOMHOCTH.

B narecraHcrofi YaCTH aHTRRIUHODHI BHIEASeTCA NON HasBaxmeM llaxmadan-llasm-
HOXO# CTDYHTYDH; B 6T0 SIPe MeRNy XHOBCKMM ¥ DaCTIONORCHHHEM mmHes AXTHuaiicximi
DAZNOMAMM DpOCHERABACTCH 30HA CWIHHO CRATHX ¥ ONDORWHEYTHX HA WI' CHJIAXOR ,CH0-
KOHHHX 34JCHCKIME M TOADCKIMA ADTWIMUTAMI K AJeBDOJIATAMI [AH,rmeea n z{p.IS'?D].
DxHOE KDHIO OCHOKHANT CKIANEKN BTOPOTD K TPETHEIO LODANKA, XODOWO IPOCIEKIBA—
oimecsa B pajtone Mecropoxnerms Kmsmn-Jepe.

K samny or mepmmuasa r.llexn, B mpenesax BeioraH-3aKATANECHOT'O DYNHOI'O
pafioHa mmHOe Kpie BasapmosuPCKOTO @HTHRIMHODESA CIATADT CIOXHHE (TBOHHHE M
Iame TpONHHE) AHTHHINHAJBHEEe cKaanmkd. Tax, B Gacceiife p.Myxaxuail ero ocIORHI-
BT OBe KDYIHHe N CJOXHOIOCTPOSHHHEe aHTHRJINHANE — Arrauaiickas @ Cyparmibcrasd,
mHOTIA ofnensuaevse B CapuCamckull aRTVHAMHODWH BTOPOTO NODATKA [meamdem,
1956].

B Gacceitne per KaTexua#l n Bemowakgail NpoRomMmeHmeM 3THX IBYX AHTUKINHAIL-
HHX CTDYKLIYp aBIawTcd Kexmamelmanckas m KapaGaxwafickas aHTMRIMHAM, ONHAKO
mxHee HAX KpHAo BazsapmnsuHECKOT0 aHTHRIMHODHAS OCTORHSOT Tarse Karexckoe m Be-
moranckoe (ToMmOyrrdafickoe) NonmHATHS. BCA 3T4 CRIAMUATAS 00MACTH B34AKJ0YAET B
cefe MHOXECTBO KONYENAHHHX ¥ KOSIeaHHO-NOMMMETAJINISCKEX DYIONPOARIEHW; ee
TeOJOTHYeCKOe CTDOSHHEe B CBA3M C 3THM OyIeT NONpOGHO OIMCAHO B MOCHEIYIMITK
paszesax moHoTpadmu.

Pacnonoresmsll ® pro-samany or THRHCROTO aHTMKIMHODES SaraTasio-KoBmarcruil
cnEwmHODKM IpencTamiufeT coCoff yskmE rpades, sanonHenHHi CWIBHO IHCAOLEDPO-—
BANHHMZ B M3OKMEHANGHHE CKIAMKN TOoMUaM#t HeoKoMa. Brome BaHTmHCKOTO pasioMa
er0 OCJORHFET B NI'0-BOCTOMHOE wacTy IYypyIRWHCKOE NONHATAE, OGO3HAYEHHOE BH-
XOfAME AaJEHCKNX OTJIOREHMIE,

C nro-zamia Saxaralo-KoBIATCKN CHHEAMHODHI oTrpaHmdMEBaeTCs BaHTAMCKIM aH-
THRIMHOPEEM; NOCHENHHA IpexcTamrigeT coloft TOpeT, BHTAHYTHIE B OOUEKABRA3CKOM
HANpaRICHMY ¥ CJHOREHHH! CIBHO CMATHMY B CKJIEIKE OTJORSHHAM BY/IKAHOT@HHOTO
Gaftoca ¥ moOmCTMIANIVMMA €T0 CBATAMM HmxHell w cpenmeft mpH. MecTamm BepXHEWpCHME
pomy SaraTanro-KoBrarckof 30HH OKA3HBANTCA HANBMHYTHMA HA HUKHEe-CDeIHeDDCRHE
Tommy BaHTAMCKOTO IONHATHA; C TOAIAME NOABATBMTOBOE UacTE B pafione Dexokapo-
llexunckofi pymonocHO# MDOBEHIMY CBA3AHO MeCTOpOrperme Karex.

Cpemn WDCKMX OTJoReHuit Bammawcko#t 30HH B 0oliee BOCTOUHHX palloHAX H3BECTHH
MHOTOYUC/IEHHHe, HO He NDOMHIUIGHHHE PYNCIDOARISHWs CYBAMTHOIC opymexeHud.wUTo
®e KacaeTcs KPYIHHX MeCTODORIeHm! ¢ NONCYMTAHHEMM 3alacaMi, TO OHA B CONBINE-
CTBE CIy49aeB JOKAIM30BaHH B Ipenesax TEAHCKOI'O anTHKIMHODAA.

TeoJorss B PYNOHOCHOCTE MEINHO-KONYENAHHHX H
HOJFMeTANIIeCKIX  CYILEUIHEX MecTOopORIeHI

B namHo#t padoTe ocoGoe BHEMAHME CHIO COCPENOTOYSHO HA M3Y9eHMN KDYIHHX
MPOMHIUIEHHHX KOMYeNAHHHX O0BEKTOB W, B IEeDBYD 0Yepensb, MecTOopoxmeHmi Kmsmr-
Jepe ¢ Pmiusuali. OmHaxo Ipexle eM aHANM3MDPOBATE faxTHYecKuil MaTepmal, ZApak-
TEPE3YNIMA 9TH DyUHHE Y3JH, HeOGXOXNMO XOTA OH B OONMEX depTax IO3HAKOMATHECH
¢ TOONOTEYECHREME OCOGEHHOCTHMI HEKOTODHX MEHEee BaguHX DYNOIDOARVCHWE B WDefe-
3ax TEAHCKOTO AHTWRINHODES.

Mecropoxnenue Karex. KaTeXcroe MeCTODOXIEHME DICHOJNOKSHO B Ipemesax Bewo-
xaHo-leRVHECKOf MeTAJTOTeHMYeCKOd MpoBMHIMYM, B ymease p.Kadmsmap, JeBOTO IDA-
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Tora p.Karexwait, CympdunHoe opymeHeHWe IpHypOIEHO K CpelHeR 9acTH MeTWRaH-
CKoft CBUTH, COOTBETCTBYyWNell BepxHemy Toapy. Ero reolorwdecKoé CTpPOSHNe, TeK-—
TOHWYECKOe NOJQXeHHe, MOPHOJOTHA DYIHHX TN, TeOXMMAS ¥ MUHEDAJOTHA DYIHHX
CROIVIEHNt, & TaKk®e H30TOIMA DYX, JMTONOTWISCKHEe OCOGEHHOCTH PYIOBMEMAMINIK OF-
JIOREHAR H CTDYKTYDpa DYIHOTO NoJsa OHIN JeTalsHOo mecaemopaHH U H,CmrkoBcrmM,
I.I.Masanossm, H.K.KypGanopmm, 1.M.Mdparmopsm, O.J.KaxgsmosrM, B.H.HarwesuM,
A LA Amresu, M.M.Mavemosam, W.M.3ampu, M.T.lodposomscro®, T.M.Typemunze # mp.
B coorsercrem ¢ mammm T.M.Typemunse [I986), rrasmmt pymocomepRammi Tops-
30HTOM sBRIAETCH 3mechk muxa 11 meruramcmo# ¢BuTn (pmc.3); ora ceura B paitone
MecTOpoxkIeHAA KaTex pacIanaeTcd HA TPW CBHATH: HWRHDD, CIOREHHYD IVIMHACTHMA
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P u c. 3, llonepeunui 8 €3 KOMueNaHHO-IoJNUMeTasTMueckoro Harexcroro mec—
ropoxneHusa |(['ypemunse, I 3§F

I - rumnncree chaaHuH; 2 - AJEBPOJIUTH; 3 — [ecuaHuku; 4-I12 — KOHKPELMH :
4 - NMDHTOBbHE MMKDO-M ME3OKOHKDELMH, 5 - [UPHTOBHE MerakoOHKperMu, 6 - cuge-
PHUTOBLEE®, AHKEPUT- 4 NOJOMUT-CHIEPUTOBHE, 7 - KDEMHMCThE, AQHKEDPMUT- M JONOMHUT—
KpeMHUCTHe, 8 - focaTHO-CULEDPUTOBHE U ioc@awﬂo—nonomnTosue, - MaMO03UTOBHE
4_CHRepUT-mamMOBMTOBNe, I0 - AHKEPUTOBHE, NONOMUTOBHE, AHKEPHT—LONOMUTOBHE,

- NUPUT-CULEDUTOBHE, [2 - KalbLUTOBHE, CHUIEDUT-KATBUMTOBHE; 13 - NpoxMI-

KOBhe pymw; 14 - we npocaod; 15,16 - pasnomu: I5 - nepeorc nopanxa, 16 -
BTOPOro NopsmKa; - HOMEpa MNauek
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CJAHIIAMA, AJEBPOJUTAME ¥ MACCHBHHMY NeCYAHWKAME, MOMHOCTBN B 470-500 M,
CDeNHND, NpeICTARICHHYD B OCHOBHOM TVIMHNCTHME CJSHIAMA C OTDOMHHM KOJMIECT-
BOM CHIEDHTOBHX, IOJOMAT—CHIEDETOBHX, KANBIMTOBHX, IMDHTOBHX KOHKpeIMi ¢ pe-—
JREME IDOCJOSAME IECYAHMEOR ¥ AJEeBDONATOB, MOMHOCTED B 330-400 M, ¥ Bepxmmm,
CJIOREHHYD ANeBpOJATAME ¥ [OCYAHARAMH ¢ NONUYMHEHHHMA IPOCNOAMA TVIMHNCTHX CJAa-
HIEeB, MDMHOCTH KoTopoit mocrmraeT 430-440 m. XapakTepHO, UTO &JEBDOJUTH I Io-
CYUAHUKY HEPEemKO KOCOCHOMCTH, CONEDRAT IMDHTOBHE KOHKDEIMM ¥ MHOTOTIUCJIEHHHE
OCTaTKH OOYIVIeHHO# IpeBeCHHH.

B CTPYRTYDHO-TEKTOHWIECKOM OTHONGHWY pAXOH MECTODORNSHUS PACIONATASTCHA B
IeHTpassHOR 9acTy BaHNAMCKOTO SHTHHIWHODHAA, IPWYEM 3IeCh DYNOBMEnanmyue OTJIO-
xeuus HuxHe#-cpemneff wpH, CMATHE B CRAANKE, [0 HANBUTY NePEeKDHTH fIvmonIHHMT
TOMIAME DDH-MEJa, HANBHHEYTHMY C CEBepa, CO CTODOHH 3aKaTaro-KoBmaTcKOTO CHH-
KnuHOpNWS, PymoBMemgmive TOJM DACCEYeHH MHOTOTHCISHHHMY Das3jIOMAMA HATBATOBO-
T0 ¥ B30POCO-HANBATOEOTO THIOB; OHM OCHOKHANT KDHIBA I CBONH aHTHEIMHAIEHEY
CRJIANOK BTOPOTO NOPATKEA.

B mpemesax p.Karexua#t mmwporo pacHpocTpaHeHH NUATMPOBHE JeRadHWe CHIANKE.
Kar mpasmio, B HmX 0003HAUANTCA IOJOT0e CEREpHOE W KDPYTOe WRHOE KDHIO, IpH-
TeM B 0CeBO# 9ACTH GHBEET OTYETIVBO BHIHA 30HA HATHETAHNA IVIMHMCTOTO MATEpH-—
ana. YacTo MMEHHO ODHCBOZOBAA YACTh AHTHHJIMHAJN OKABHBAETCH DPa30pBaHA NOJNO-
revy mApymenmavE [Kypéasop ¥ ip.,I 9’?4] L

Pymocomepramas maura 11 mpemcTanieHa IVIMHMCTHME ¥ AJSBDOJMTOBHME CJIAHIAMI,
ComepRamuMA DeNRFe ODOCJIOM aXNeBPOJHTOB OT 4 xo 60 cm MomHocTM., B HUX BCTpe-
9apTCA OCWILHHE BRIDYeHHA OCYIVICHHO# NDeBECHHH. B ee NONOmBE HA GOMBIOM Dac-
CTOAHUN NPOCJERWBAETCA NOJIOT'0€ HADYuWeHWe, IOBCEMECTHO COBIANANIES CO CIOMC—
rocTsn (cM. pme.3) ; OT Her'0 B BePTMKANBHOM HANDARNEHWY OTXONAT OIEpANIAEe Tpe-
IWEH B HApymeHWs. [lo-BHIEMOMY 9Ta CHCTEMA DASIOMOB CHYRWNS NONBONSIMMA KaHA-
Javm, OGeCHeYMBADNUMA IONTOK THIPOTEpPMANHHEX DACTBODOB M (HOPMADOBAHME CFIH-
fumHOTO OpyneHeHms. [lauka OTAMYAETCH BHCOKOR KOHRDOIMEHOCHOCTHED, OOumME Kosd—
@uIeHT KOHKDOIMEeHOCHOCTH mocTuraeT 40-70% [I‘ypemmxse, 1986]. MomHOGTE IAYRE
B IGHTDAJNHLHOR YACTH MeCTODORIEHES moctmraer 70 M, K IepHPEpRYSCKNM 30HAM OHA
ymerpmaeTca n0 40 m. K dmaHTam MecTopoxmeHns Kos{UIMEHTH KOHKDEIMEHOCHOCTH
COOTBETCTBEHHO MANANT.

B paspese Bceit MeTrmKaHCKO# CBETH KOHKDEIWN pasBHTH OYSHL MMpPOKO (oM.pmc.d,
IpAYeM COCTEB KX OTJMYAeTCH HOOOHKHOBEHHHM pA3HOOGpA3meM. B TVIMHWCTHX B IVM-
HCTO-AJIeBDOIATOBHX [AYKAX, NOACTIJIANIUX ¥ OeDEKDHBANIEX DYLOCOIepXanmil WRCT
BCTPeYeHH IMPHTOBHE, PERe — CHIEDHTOBHE, AHKEDHT-CHIEDATOBHE M TOJOMUT—CHIE—
DUTOBHE, & TaKRe IMPUT-CHNEPATOBHE KOHKDEIWN; KDOME TOT'0, B TOMIAX, LONCTH-
JIAPIEX DYMOHOCHHE NECUAHWKE, W3DeIKa OCHADYRMBANTCHA KDEMHHCTHE, AHKeDHT— X
AONOMAT-KDEMHACTHE , PocHaTHO-CHIEPUTOBHE, MAMO3UTOBHE ¥ MAMO3NT—CHIEDATOBHE ,
4 TARKe AHKeDHTOBHE H IOJOMAT—2HKEDATOBHE KOHKDOIWN.

B mawmGonee mpoxykTuBHO# WAacTH pymoHocHOff maurm II pacIpocTpaEeHH KOHKDe-
THOHHHE , MACCHBHHE, OCJOMKOBWIHHE, CJHOKCTHE, NDOXWIKOBHE I ODEKUMEBHIHHE Dy-—
IH. MccrenoBaHUAME NOCIEIHWX JeT [I'ypemmxse, 1986] OHJIO IOKABaHO, YTO MACCH-
BHHE DYIH IO CYIECTBY HPeNCTARIANT COCOH# MEeTaKOHKpeLW:, DasMepH KOTODHX IOC—
rurapr (2-3)x(0,5-I) M. Taxwum 06pasoM, OCHOBHAS MACCA NDOMMILIGHHOTO OpYIeHe-
HEA EMeeT KOHKDEIMOHHOE NpPOMCXORICHNS.

lo MUHepaIOTmYecKOMy COCTABY B Dymax IpeoGrazaeT IMPAT, OXHAKO BO MHOTHX
KOHKDEIUOHHHX , CDEKYMeBHNHHX § NDPORWIKOBHX DYIax IDUCYTCTEYDT Takke cdasepwr,
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TajeHuT, XaIbKOIMDHT, GNEKIHE DYIH W ADCEHOIMPHT. Bee 3TH CYMbEMIH L[BETHHX
METAJLZIOB YaCTO HARNANHEAKTCA WIN JAXe 3aMeNanT IMDUT ¥ CHIEpHT paHHefl reme-
paIlFE; OHW Xe 000TamanT MHOT'OUMCIeHHHE KBADI~KADCOHATHHE NDOXWIKYK MEXIY KOH-
RpeMsAMA K MeTaKOHKDeImAMH.

Ina mecTopoxnerus Karex He OYeHb XapaKTepHH CWIHHHE OKOIODYIHHE M3MEeHeHHA
DYIOBMEmanIEX TMHUCTHX CJSHIEB., BOIMSE MACCHBHHX DYI MHOINA HAG/NIANTCA ce-
DEITH3AINA ¥ KapOoHATH3aIMA. UTO ®e KacaeTcA NDORWIKOBHX DYyZL, TO BMeUAime
NOpOXH BOJWSH HAX HCIHTHBALT E3MeHeHWs Jumm B soHe 0,3-0,5 cm. B HemocpemerT-
Benpof GmmzocTE 0T KaTexCKOTO MECTODORISHNA paclorarawycs Yemeporoe Roide-
IaHAO-TONEMETALINIECKOe MECTODOXNEHNE, & TAKEe DymoNpodBleHws [lmrTHRYaiickoe,
Kapawaiickoe, Meccepropcroe, I'amsaropcroe, Cyearwnckoe, Yaiipaduaiickoe # Ip.
Bce OHE IpMHALIERAT E emuHOMy KaTex-I'omOyruaficKOMYy DYIOHOCHOMY DeTHOHY U IMB-
DT MHOT'O OCmEro B 3aJeTSHWM ODYIeHEeHUS, B 0COCEHHOCTAX TeojoTmYecKoll odcra-
HOBKE ¥ MHEHepaIOTO-Te0XMMUYECKOro cocraBa pym. Tak, no MueHmp H.K.Kypdaxosa
" Ip. [19’?4], B OoTJIMYHE OT OoJee CeBepHHX KOMYEITAHHHX MECTODOEISHW: BO BCex
pymomposeierusx Karex-TwoMOymdaiickol 30HH Haudosee pacIpOCTDAHEHH TDH TeKCTy-
DHHX TEIR DyH: JHH30BEIHO-KOHKDEIMOHHHE W JIEHTOYHHe TeJa IMPUTOBOI'0 COCTABA;
MECCHBHHE DyIH, TIe HADANY C IMPUTOM KOHUEHTPUPYOTCHA CYIQEIH Cu, Pb, Zn;
IPORWIKOBO-BEpAIMEHHHe DYIH. Eo.m K 3TOMY TOGABHTH, UTO OOJNBLIMHCTBO 3THX DY-
IONPOABNCHAR CBASAHO C TUAIMDOBHME OIPOKMHYTHME CKJIANKAMM ¥ IOJOTMME Dasio-
MaME “THIS HANBETOB, CXONCTBO X ¢ KaTeXCKMM MECTODOKTEHWEM Y®e He BH30BET
COMHEHHA.

MecTo eHEe . Kamnarckoe MemHO-mMppOTHHOBOE MECTODOKIESHWE TaKme
pacnonaraeTcs B mpemeyax BesmoxaHo-llexwHcKoft MeTAJLTOTeHEYECKO# NMpOBMHIMM, HA
IkgOM crioHe IJaBHOTo KaBRasckoro xpedra, B cemepHo@l wacT¥ TdaHcKOTO aHTH-
RImHopmA. Ha zamame pymHoe mone Kammara rpapmumT ¢ I'pysmedi, Ha ceBepe U BOC-
ToKe — ¢ JlarecTaHoM, a HA KTe OHO oTpaHWIeH0 KexXHaMemaHCKNM IOJOTAM HAIBHET'OM,
KOTODHA oTmesseT ero oT Iwmmzuaiickoro pymHOre Iond. Ilo BTOMY HApYNEHWO IUIMH-
cOaxCKHe OTJOXKSHVA KAUmaTCKO#fl CBWTH, BMemamuye DYyIHHe TeJa MeCTOpORISHNA,Ha-
DBEHYTH HA OMED-TOADCEME OTJORSHNA (eNOKAHCKON CBUTH, C KOTODHMU CBA3SHH
PyIoH Pmmvsdad.

KanmaTcroe MeCTODORNEHNE C DABJIMYHHX No3MMi uccaemosayy H.K.KypdaHos,
T'.M.Amwes, T.A.Bammen, B.M.Pomanos, M.I,Emunes, M.H.Anwes, Y. M./cparimos,
B.T.Cadwes, ®.H.Caprapos, I'.M.Bemunze, B.U.Byanze, U.T.Haposaymm, A.T.Tean—
upearnze, JI.J.9raunanze, 0.A.CcerpoB z mp. o ¥X MATEDHANAM ¥ COCTABICHO OI-
caHue 3TOr'0 CBOSOODPA3HOT'O 00BEKTa.

MecTopornerue Kampmar JOKarm3oBaHO B ONHOMMEHHOI cpmTe, KOTOpas HpHHALIC-
XNT K HWEHeMy IUmMHCGaxy (Rapmkckuit mommapyc). B paftome MecTOpoXIeHHs OHA pac—
IBI8eTCA H2 TP 9YacTH. B cocTaBe HuxHell .m BepXHeit YaCTE YepemynTCA IeCYaHMKH
C a7eBDHTORHMY, ACIMIHEME ¥ (QUIIATUSHDOBAHHHME CIAHIAMY, ODHYeM II©CYAHWKN
fABHO IpeolnamanT. CpeIHAA YACTHL CHOKEHA QRLTHTHSVDPOBAHHHMY TUIMHHCTHMI CJAH-
DAME C DeNKWME HDOCJHOAMM NeCYAHWKOB; B 3TOH YACTH paspes3a B H300WIMM BCTpe-—
JADTCA CHNEPHTOBHE M IMPUTOBHE KOHKDELW:, HepeIko odpasyule NpaBlIbHHE IpO-
CIIOH [I‘acaﬁos, 1982; Bmprokos, I982] . BCe HM3BECTHHE DYIHHE 3aJERN MIDUYPOUSHH
AMEHHO K 5Toffl IAYKe IVIMHUCTHX IODOZ.

B nprxpeil 9aCTH CBETH MMDOKO DasSBHTH AHNE3WTH, AHNS3UTO-0A3aNLTH X AHIS3H-
TO-JIAIMTH, 3ajeraniye B BENE INACTOOCPA3HHX TeJ, B LEJOM COIVIACHHX C-HaIIAC-—
TOBGHUEM OCANOUHHX ToMm. B cpenmme#t m BepxHeidl 9acTsx paspesa HepeIKO 3aJeranT

2.3ak. 1589 17



JIMDADUTO-TAINMTH ¥ mage Iaiikm muadasoB X Ta66po-ruadasoB, BHEIpANIMECA a oca-
TOYHYR TOJNY B BHNE MAGTOOCDASHHX Tel.

B CTpYKTYDHO-TEKTOHMIECKOM OTHOWEHMN Kalmarckoe MecTOPOXISHHE IPenCTaRIA-
er Cco6oft OIPOKMHEYTYN K NIY H3OKIMHAMRHYO CKIANKY. Le mREOEe KDHIO, donee Kpy-
Toe, WeM CeBepHOe, HapymeHo KeXHaMeIAHCKEM HANBUTOM ¥ IO HeMY IDHBEIEHO B
COIPMKOCHOBEHNE C CEBEDHHEM KprioM Kapaduafickoli aHTHHIMHAIHA (puc.4). CrpyrTy-
pa OCNORHEHS INOTepedHoll GRIATIATOCTER, KOTOpad, NO-BIIEMOMY, BOSHIKJA NOK
BIBAHVEM CYCMEDUINOHANLHOTO TUIYOHHHOI'O DABJIOMA.

Prc. 4. Cxema cTpoe-
HVA OEPPOTVH-TIOJIME TAILIH—
YecKOT0 MECTO eHUA
Kanmar (mo J.J.YwanHanse,
N.T.Hapozaymm, A.T.TRarn-
Tpesmn3e )

1 - roama YepemOBaHNA
aJeBPETOBHX X acmmmg
CJIEHNIEB C IPOCJOAMHE TI6C—
YaHVWKOB; 2 — TOJmMA QUIIE-
TUSAPOBAHHHX ACHMIHO-TJM-
HUCTHX CJIAHIEB C DeKAMI
TMPOCJOAME NECUYaHMKOB; 3 -
ToJma (PEIMTHSAPOBAHEHX
CNSHIEB, AJIEBDOJHATOR ¥
NeCcYaHmKOB; 4 - JHIAPUTO-
TanWTH (NepauTH); 5 - aH-
Ie3UTH ¥ AHIe3HTO-0a5alb-
TH BYJARAHORyNONBHOR CTDY-
KTyPH; 6 - anne3uTo-Jani-
TH; 7 - fafiku AWada3oB n
Tad6po-n¥acasoB; 8 -

] TrfopMEHe DyAu; 9-11
3 3 Enga.n{gomE: 9 - Kexnawmenas-

- IHHY ,
s (Kol6 (7 mele Bs B B St 10 e ™

B gnpe aHTYEIMHAIE OCHAXAKNTCHA AHIE3HUTH U aHne3uTo-0asaibTH; MHOTHE HCCIe-
mosaremn (A,T'.Teamgpenunze, J.J.Yranpanze, I'.M.Begunse u xp.) OpelnosaTant,
uro Xammarcras CHIAIKS IPeNCTARIAeT COO0H YHACHeZOBAHHYD AHTHRJINHANL, IePBO-
HAYANHEHO BOSHUKIYD 10X BIMAHVEM (POPMADOBABIErOCA CPeI OCANOUHHX TOJI 3KC-
TDY3WBHOTO KyTONA. PelueTH 3TOT0 KYyIONa B HACTOAUEE BPeMS ¥ CNATANT SUpo Mo-
IHATHA,

Cepeproe KpeIO Kalimarcxoil apTRIVIMHAJNN DACCEUYEHO BTODHM, IDOMERYTOTHHM,Ha-
IBUTOM, IDOTACMBANIIMCH DADAJIIENEEO KeXHamemaHcKOMy pasiaoMy. Mexny STEME IEF
Mf TEKTOHWYECKMMY HADYNEHAAMM YCTAHABINBANTCA KPYTHE IOCTPYIHHE pPas3JoMH THIR
B30pocoB. K ceBepy OHM HOCTENEHHO BHIOJARHBANTCH ¥, MO BCell BepOATHOCTH, CO-
emuHapTesa ¢ KexHaMenaHCKMM HADYUEHUEM.

Pynmse 3aJ6RW CHROHISHTPHDOEARH HA CemBepHoOM GuanrTe Kaimarcroff aHTHRIVHANW,
3mechk OHM 3aHNMAKNT CTPOTO OIpeleJeHHOe IONOReHWe B paspese, BHTATWBAACE BIUE
KOHTaxTa NepBoil m BTOpO# TONN. Pyxmuee Tesa COTVIACHH ¢ HAIIACTOBAHHEM IODOT
7 OOHYHO BaJeTANT MADAIEIBHO WIX KYINUCO0CPA3HO IO OTHOWEHWH IpPYT X IPYTY.

o muesmo A.T.Tramupennnse # B.3.fApouesmya [1981], a raxxe J.J.9ruyHanse
[1984] , TIOJIOReHNMEe DYIHHX TeJ B paspese KOHTponmpyeTcs >0PysiBHEMYM 00pasoBa-—
HAAMA, ¥ BO BCEX CJYUASAX ODYMEHEHNMe paclioJaraeTcda B WX BHCgdeM Goky. Comac-
HO mpencramienwmm 0.A.CcerpoBa [1978] I corpynuukoR Keumarckofi TPH, pyuoxoH-
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TPONEPYOIVME ABJIANTCH DAsJOMH THIE B3GDOCO-HANBATOB, DACHOIGKEHHHe HO HAIUIA-
CTOBAHUD DYLOHOCHHX OTJoReHWI, B To Xe BpemMa 3TH MCCJISNOBATENN IONYeDRUABANT,
YTO INMACTOBHE JaiKW INAIMTOB M IUAGE30B B KOHTAKTE C CWHQUIHHMA DYIAMA XJIO—
PUTH3HPOBAHH, CEPUIUTH3NDOBAHH WINM IPeBPameHH BO BTODNYHHE KBapIWTH, YTO
TBeDIO NOHAsHBAST NOpyIHHE Bo3pacT naeX KaXeTmHCHOT'O Ouadas3oBoOTo NOACE.

Pymuse Teya KalmarcKor'o MeCTODORIEHNA OCHUHO CJIATANTCH MACCHBHHMM ¥ BEpa-—
IMeHHO-TPORILIKOBHMA Da3HOBATHOCTSAMY, DeXe BCTDEUANTCH CpeKIMeBHIHHE DYIH.
PasmepH WX KoneGJOTCA OT NECATKOB IO COTEH METPOB C CWIHHO MeHADmeHCA MOMHO-
CTBHR.

Ilo cocTaBy B Npele]ax MECTODORISHWA NMDeolialanT MeTHO-IHppPOTHH-NOMUMeTaT-
JMYeCKAE, KOTOpHE HA (WIAHTAX CMEHMDTCH KOTYeNaHHO-IOJMMETEJUINYESCKUMA DYIAME.
XaparTepHH MACCHEBHAS W HEHCHONONOCUATAS TEKCTypH. llochemHss Da3HOBUTHOCTD
CKOpee BCero OCYCHOBJEHZ TeM, UTO DYIHHE MEHepastH 3aMelaiM y®e DaccAaHIoBAH-
HHE Dymocorepmamye IoponH. MaccHBHHe DYIH dYame BCEI'O DACIPOCTDAHEHH B 3aMKax
CKJANOK, B M3IrW0axX TeKTOHNYECKNX IUIOCKOCTell M BO (UIEKCYDHHX INONBOPOTAX IIAC-
TOB. OTO Taxme NONTBEDEIAET SIMIeHeTHIECKMi XapakTep OpyueHeHWS [OceTpos,
1978].

Pymu Kamparcroro MecTOpPORIEeHWA caaranrcs mppormuoM (30-55%), mpmrrom (3-
I15%) u c@arepnrom (2-I2%), B NOTIMHEHHOM KOIMISCTBE IPHCYTCTBYDT TaJSHNT
(0,5-4%) u xaymromiprr (I,5-3,57). B HeSHATNTEJNHHHX ROJMISCTAX OGHADYREBALT-
CH apceHOIMpHT, CJXSKJAA DyI2, MATHETUT, MADKAZAT, KydaHwr. 3 mwmHHX MuHe-
DAJIOB OCWYHH KBApIl, XIOPUT, peme cummepur. lo U.T.Haposaym: {I98I], » samemax
Hampare BHIENAOTCH HECKONHKO DA3HOBOZDACTHHX DYNHEX [ADATEHE30B: KBapI—IMpUT-—
canepnTOBHE, MIPPOTHH-IMPHAT-NOMME TAINIECK]l, MEPHT-MAPRASHTORHE U KBADI—
XaILROIMPATOBLIA.

Cormacro padoram H.K.Kypdanoza, H.M.Mdparmaosa {IQ’PI] o8 O.A.Oce'rposa[l'a?e},
B MACCEBHHX IMDpPOTHMHOBHX Dyzax Kammara, Euxwxa ¥ Kaimnamo €98¢TO 0GHApyRUBANT-
Cs KOPPOTWPOBEHHHE DENINKTOBHE YYACTEY TOHKONONOCYATHX MMPAT—IIOJIME TALIMISCKIX
Pyo. OTH (JAKTH NO3BOJANT YTEEPRIATL HAJNWUNWE IBYX STANOB CYILIMIHOIO OpyIeHe-
HMA: CBASAHHOTO C 00PA30BAHMEM IHMPATA ¥ CONYTCTBYDIMX eMy CYJRPHmoB IOJmMe-
TAJNOB ¥ MEZHO-NEpPPOTEHOBOTO. Ilo A.T.TBairdpesmmise 1973] , BHIEJNASTCH W Tpe—
TH# STAN CYIBEUIAOTO MEHEDAI00CpasOBaHMA. lMessHIKOBAT-MAPKASHT-~IMPUTOBAT aC—
COIMAIMA B BEIE OTHEJNBHHX T'HESN M NATOH HAKIATHBAETCHA W HA IMDHT-IOJIXMETas—
JIYeCKY0 ¥ HA MeJHO-IMDPDOTHHOBYD MUHeDAIR3allm, OTPaxad HAuGojee NO3THWE IHo-
TIeCCH IHCYEIuIusaImy IMPpOTHHA,

Bespymeas rBapn-KapGOHATHAS ACCONMAIMA BOTDEUAETCS B BINE CERYMEX XTI,
VHOIIA COTSpXAMIX NEePeOTNOXeHHHE CYNLOWMIH ITBeTHHX METaJLIoB.

Kammarcroe MeHO-IMPPOTHHOBOE MECTODPOKNEHWS CONDOBORIAETCH MHOTOUNCISHHH-
MA DYIOIDOSBIEHMAMA, CXONHEMA C HHM IO TEONOTHYSCKOMY CTDOEHNN X XapaKTepy
OpymeHeHus. Cpemy HUX CJHeIyeT OTMETHTE: Dymompogenenus Hmxux (KexmamemaHCKoe),
Tenopocckoe, BumoBpocckoe, Uyrarcroe, Lymypmarckoe, EBaroopcroe n Kampesmp-
croe. CrpaTnrpafiiecKyd OHE 3aJeranT BHUE DYIHHEX 3ajexell mMecTopoxmeHna Kampar
E 0o6pasynT B TOMHE TOADCKEX (UIVMEOWNHHX OTAoKeHW! WeTHpe DYNEMX cTpaTHTpadv-
geckux ypomra [Cryramom, I982].

Mecropornerwe Pwmagail, SwmsuaficKoe XoruemaHHO-TOMMMETAINYECKOe MECTO—
DORIEHEe DACHONORKEHO B LEHTparsHOH wacTu Bemoxamo-llexmuckoit MerammoreEmge—
ckoff mpoBEHIMM, B CpenHeMm TedeHvm p.Kapadwait, ®KoTODAH B CBOW OUEDENE ABIAST-
cA IpaBHM IDHTOKOM camoil KpymHo# perm 3TOTO permoHa - p.Bexoxanuait, I[LTomais
PYOHOTO IOIA mocTuraer I5 RMZ
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IOCKOMBEY MEeCTOpOXNeHne, OTKpHToe T,H.Mamenosem B 1958 r.,Ha IpOTAREHMH
MHOTWX JeT HaXONWIOCh B CTANAM DasBelKé, B er0 M3yJeHMM MDUWHIMANA YIACTHE
MHOTOYNCIEEHHEe ROJUIEKTHBH I'eO0JOI'0B.

JaTosorym ¥ cTpAT PYZOBMemanmy OTJoXeHW pajioHa MecTOpDORIEHHAA HC-
cremopam J.JI.MazaHos iIQGB;ISGQ;IQ’?I], A.JL.Cynranos, I.[.Masanon [196],
B.B.Araes, M.ILAGmymacymsage, P.A.Axymnos, M.A.Tacamop [I969], B.E.Araesn
119'79] . TeXTOHVEY ¥ CTPYKTYDHHII IIAH mMecTopoxmeHma uayduanw M.B,EopomaeBckasm,
MLA Mycragacdeim, H.K.Kypanor, A.H.Mycaes = np. {1966], C.E.3ymgyrapos
[z969] , C.B.3ymsdyrapos, I.M.Axmenos [1968], M.B.Bopomaesckas, A.T.3I0TREK-
Xorresms [1969], B.M.Mcaes [1972], H.K.Kyp6amos, A.A.Tapvem, J.T.Kosauyk n
C.M,Tycefiaxanos [1980} » H.K.Kypéanos {1982). Bemecrsemmuii cocrTas pym, uX Teo-
XVMI0, MUHEDSJIOTHD M DYMHHe IBpareHesH maydyaum I.A.Tramgpesmnze, H.A.Hcmaii-
xosa [1964) , 5.T.BafipawmoOeitms, T.H.Tamxuma [1964], H.A.HoBpysos, C.A.AMHDOB
[1982) , A.T.3normmk-Xotkesmy [1982), M.A.Kameaft, A.A.Amen [1972], A.A.Ames
(I974;T98I), A.A.Amren, C.A.Maxuymor, E.B.Mycrafasame [1974a,6), C.M.Cywrefi-
veHoB, A.A.Ames, T.A.Bemmes [1976).

HamGoree mosiHHe OImcanMa PWM3UaficKOr0 MECTODORIEHMA MOXHO HalTh B paco-
rax M.B.Bopomaemcroit, H.K.Kypbanora z T,A.Teasdpemunze. Hapamy ¢ colCTReHHH-
MI HaGJNnIeHWsMY aBTOPOB OHM JOIVIM B OCHOBY NAHHOTO paslena.

B mpefenax IWIM3vaficKOro DYNHOT'C IOJNA MHEPOKO PACHDOCTDAHEHH GUIMmoMTHHE
TOMNY HWAHeH npH. OHE sajeranT B JexadeM GOKY DOJNOTOTO [eXHAMESIRHCKOTO pas-
JoMA, IO KOTODOMY OTJIOReHMS HAuCojee INpeBHe#t RAINATCHOA- CBUTH CMATH B CRIAT-
KM W HAUBUHYTH HA TOMIV COMlee MOJNONHX GeJokaHckoll m rydaxckoif ceur (pme.5).

HopvasbHuil paspes DYRHOTO NOJNA MECTODORNEHNS MORHO IDEACTAEBNTE cele B Gle-
IyomeM BHIE:

Kanmmgarcrkaag ¢BHTaAa B HcCIAeLyeMoM palfoHe croxeHa TpeMs TOI-
maMM, 3aMeTHO pasuiAnUEMUCS IO JHUTOJOTHYSCKOMy cocTaBy. HURHAR 4acTh Ipel-
CTARNEHA YEDENOBARVEM IDYCO2CPHECTHX NeCYAHWKOR, ANCBDOAWTOR, 4 TaKwe ACIAN-—
HEX 7 (QMUIMTHSUPOBAHHHX CJAHIEB. B Heil o9eHP 9acTO BCTPEUANTCS IIACTOBHE X
IWIACT OBO~VINH30BYIHHE TeJa AHIE3WTOB, AHNESHTO-0A3aNbTOB M aHIEe3UTO-JAIMTOB,
& TaKRe IPOWIACTRE BYJKAHOTEHHO-OCANOYHHX HOPOX. CpemHAd TOMNA CIHaTasTCH
QUILTHTOBHMY TVIMHWCTHMY N &C¢IMIHHMI CJHAHDAMI C DeIKEMA IPOCIOAME NOCUAHWMKOB H
MHOT'OWHCISHHHME CHNEDPUTOBHME ¥ IMPATOBHME KOHKpeluaMA. BepXHAd ToJMIE YpeSBH-
wiHO HANOMAHAST HIEHOD I NDEACTARIAST co00il YepenoBaHde NOCTAHWKOB, aJIeBpo-
JIATOB ¥ DASIVYHHX CIAHIEB. B BepxHell ee yacTn ceBepHee KexHAMeIAHCKOT'O HAN-
BHTE OHA IDeNCTABIeHA (VIMNOMIHEM YepemoBanmeM ToicThx (I10-20 oM)m Tommmx (5-
7 cM) NECYAHO-AJeBDHTOBHX, NECUYAHHX ¥ IVIMHUCGTHX mpocxoeB. O0mas MONHOCTE
2400 M.

—~——

P c. 5. CxemaTwdecKas JIMTOJIOTO-CTDYKTYDHAA Kapra OHIE39aficKOTO oro
noxa (mo H.K.KypGasoBy m Ap. 1976 , ncno.n:bagﬂa}m MggepnaJm B.E.Arzmragy 979)

arckan_cpaTa (HmkEwA mmmcdax): I - TOHKOCNOMCTHE METKOSEPHHMCTHE Tec-

HaHFKY C TPOCTOAME TJIMHHCTHX CJIAHUEB. Besorasckad ¢BUTa (BeDXHER maIuHcoax):
< - TOJma TVIMHHACTHX CJSHIIEB C NAYKAMH (IMIOMUOE; 3 — DPATMEUYHOE UYepeLoBaHMe
CpeOHe- M MeJKOSeDHHCTHX NeCYAHWKOB ¥ TUMHHCTHX CIAHIEB. [y0aXCrag CBHETA
(Toap): 4 — TONmA TOHKOPHTMIYHOT'O 9Y€DeLOBAHHSA TEeCYAHWKOB, ANEBPOJATOB ¥ IMIH-
HHUCTHX CJAHLEB; 5 - MACCHBHHE TOHKOCJOMCTHE , CpefHe—¥ I'pyC03epHMCTHE Necya-
HVKA C DIDOCJIOSMM AJIEBDOJMUTOR ¥ TFHMCTHX CJAHIEB; 6 — MOHOTOHHAA TOJNMA TJH-
HHCTHX CJAaHIeB; 7 — SOHH DASBHTHMA NPVPASJIOMHOTO KJIMBAX3 M PA3BAJLIEBAHNA;

8 - pyaHoe Teso DMIMBYAKCKOINO MECTODORIEHHA; 9 — AHIS3WTOBHE M AHIESMT-IAIA-
TOBHE mMOopgmpuTH; 10U - KeXHamenancKasa HAILBWTOBAA 30HA; 11 — DAaBSJOMH BTODOTO X
Gosniee BHCOROTO NODALKOB; 12 — Bajeranve: a — HODMAJEHOe, O — ONDOKEHYTOE
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FenokxaHCEKagdg CBHNTa claraeTcd QUMUONIHEM YepeJOBaHNEeM Iec—
YAHNKOB, &IeBDOJWUTOB, a Takke TIHHACTO-NECYAHHUCTHX M NeCYaHO-TVIMHUCTHY IHYeK
¢ TaKeTaMy MOUHHX TINHWCTHX CJAHIER. BCTDEYANTCS MHOTQUHCISHHHE IMPHTORHE,
KDEeMHICTO-CYIbdnIHEe , TMIMHECTO-KPEMHUCTHE U TUIMHICTO-RADGOHATHHE KOHKDEITHHU.

B mpenenax MeCTOpPONIEHHA B OTJIOXCHUAX OGJOKAHCKOHR CBUTH BHIGNANTCA TPH
JUTOJOTUYECKN DPas3MYiue TOJNIM: HWEHAA IOPeICTaBjeHs MpenMyLeCTBEHHO TUIMHVC TH-
MY CHIAHIIAME C DEIKEMY NAYKAMH IecuaHoro quimma momupecThR Io 500 M, cpemHss —
YEepe0OBaHUEM TANHACTHX IODON ¥ TIOCUYAHWKOB, IDWYEM MOMHOCTH ¥ KOJWYSCTEO Iec-—
YaHHX IACTOB B Heil BogpacTanT CHM3Y BBEpX. O6mAs mMomHoCT: mpepmmaeT 300 M.
Bepxuas Toma CrATaeTes npemuymecr}aenﬂd IVIMHWCTHMY NOPONamMi, ONHAKO BeDXHAA
TDAHMR €€ CWIRHO SDONUpOBAHA, & MeCTaMi LeJNMKOM CODBAHA BIOME KeXHameTaHmo-
T0 HamBHET2, 9T0 MEmAeT OLSHUTE ee MCTUHHYD MOmHOCTH. lMecTayy oHa npenelbHO
COEpamaeTca ¥ JOCTUIEaeT HeCKOILEMX JECATKOB METDPOEB.

BospacT 9To# CBUTH, G KOTODOH CBASEEH DYIHHE TeJa MeCTOPORNEHNS, IOITO
ocTapajycsa crnopHEM. Tomexo Haxomry B,B.AraeBuM [1976] aMMOHUTOE Amaltheus
margaritatus IOSBONWIN TBEPIO OTHECTE €6 K OTIORSHUSM BEDXHETO ImHCGaxa (mm-
Mepa) .

I'yaxcrasg CBHETa, IDHHALIERAmMAA K TOAPCKOMY ApyCy, pacmama-
@TCH HA TDM YRCTH. B OCHORAHWW pPA3DEe3a 3aJeTaeT TOoHKODHTMUYHOS JepeloBaHue
ACIMIHEX IVIMHVCTHX CJAHUEB W AJSBPOJETOR C NOMIMHEHHHME NDOCJOAME II6CYAHWKORB.
B mmHMCTHX HOpoUaX STO IAYKE 3aKM0YeHH MHOT'OYECJIGHHHEe IMPUTOBHE M CHIEPH-~
TOBHE KOEKDEUHE, 00pasymiiye MpABWILHHE Ipociou., B cpempell wacTm CBUTH HOAB-
JANTCA MHOTOYMCHAeHHHE IMACTH MACCHBHHEX WIN TOICTOCHOHCTHX I'DYOO3EDHUCTHX Ie-—
CY9SHAKOB, KOTOpPHE UYePeILyOTCA C IPOCHOAMY AJEeBDPONMTOB M IVIEHUCTHX CJAHIEB. B
BepxHEeil WACTY CBUTH BHOBp NONYY2LT WEDOK0OS DACIPOCTpaHEeHWe IWIMHHMCTHE CJAHIH,
KOTOpHE CHI3Y BBepX NOJHOCTHR OCBOCORIANTCA OT IPOCJAOEE IeCYaHO-AJIeBPHTOBOI0
vaTeprmasa. Oduas mompocTs ¢eBrTH 1000-I1200 m.

BepxHewmHcOax~-ToapCKEe OTJIOKSHHA B IEHTparsHO# dactd SwmsdaiicKoro pym-
HOTO MOJs 00pasynT KPYIHYH CYHIYIHYD CYCINDPOTHYH AHTHKIAHAJSHYD CHIAIKY. JTa
Kapadmafickas CTPYKTYPS DE3KO IANPOKUEYTa K KTy X OTPAHWICHA HA Gemepe Kexna-
MEIaHCKNM, & Ha wre — l'aMsaropcrmv Hameuramu. K samany KapaduaiicRas aHTHRIN-
HAJ6 OCHORHASTCS CHHKANHAJNEHOR CHIAmKOl, ClomeHHOH NeCYaHO-TVIMHECTHME OTJIO-
KeHUAME T'yoaxckoii ceuTH (oM. puc.5).

Kapaduajicrag aHTHRINHANE B gUpe cJaraeTesa HmgHell Tomueil, a ee Kpwibg 06—
DaBOBAHH cpenHell ® Bepxuell Tommaym OeJsoRaHCKON CBUTH. B NOIEDEeYHOM CEYSHWN
9Ta CKIANKA MMEeT DesKO acuMUETDUYHOEe CTPOeHWe: IOJOT0e CeBePHOEe KDHUIO M Wu-
poRmil CBON OCHOXHEHH cepueil CKIanok Cojee BHCOKOTO IopAmka. [IRHOe KpHIO OIgk
®pyToe. CRIAmKW, OCHOKHTOIME CBON ¥ CEBEPHOS KDHIO CTDYKTYDH, BHIAHYTH B Cyo-
IEPOTHOM HAIDABIEHNN, JUMHA WX 0O HPOCTHPAHFN COCTABIAET OT HECKONBKIX IEecH-
TKOB 0 cOTeH MeTpoB. OceBHe HOBeDPXHOCTM HNOTDPyRanTCH HA cepep mox yruiom 30-
6a°.

Tonyvo MPOANOIBHHX CHJIANOK, B Ipenelax Ddmwmsuaiickoil cTPYKTYDH IDOCIeMHBA—
DTCA HECKONMBKO NONepedHHX fUIeKCYD—CHBHTOR, IDEHMyUECTBEHHO JEBOCTOPOHHNX.
Cvemenve cJI0OEB IO DTUM TeKTOHWIECKNM JMHMAM mocturaeT 50-I00 m. Bemymeil pasz-
DHBHOH CTPYRTYpO# AnufgeTcA cyOumpoTHHI Twmsvaiickmii passon, DaCIONOXEHHHH B
nproceBoil wacTH Kapaddaiickoll aETHRIMHENMN, HeNajeRro OT KeXHamMeNaHCKOTO HAUEn-
Ta, HAa TpaHWIe MemIy MoxHell m cpenmeil Toymamm Gesoxauckoll opnTH (cm. pue.5).
PasjyoM mpociexeH N0 IpocTypanmo noury Ha I500 m, OH mamseT HA ceBep Hom yr'-
som 40-50°. B mpumoBepxuoCTHOR waCTH MecTopoxmemws dwimauafickwit pasnoM dpes-
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BHUAfHO KPYT, HO ¢ IVIyOuHOH GHCTDO BHNOJamMBEeTCH. PACHONATAACH HE KOHTAKTE
MeRny THuENCTOR (HIRHECHISDUTOBOM) 1 NeCYAHO-TUIMHACTOMH ( BepXHECHIEDUTOBOH)
TOMAME (EJOKAHCKON CBUTH, DA3NOM ION OCTPHM yIVIOM CeUeT IATKA DYNOBMELAIIX
Topoj To mamesEwn. CormacHe memHim H,K.Kypdamoma # ID. [1967] , va BocTOwHOM
duanpre Spimsyafickuii pA3IOM NEDPEXONMT B HIKHOD TVIHHEGTYO TOMIY.

[lo Tuny TeKTOHWUECKHX ,qumeimﬁ OunnauaiickMit pasnoM ABISETCA B36pPOCOM.

OH XapakTepusyerTcs YpeSBHYANHO BOJHACTOM, MCTAMA CTYTEHUATOH IIOCKOCTHN
CMeCTHTeNH. B JemadeM GOky B3OPOC CONDOBOXIAETCH LeJoif cucTemoil cydmapaire-—
JLHHX HADYISHWH ¢ MOMHOCTHO HEPEMATHX mopox, mocTurammeil 30 M. B uexom mou-
HOCTHL MHTEHCHBHO DEPeMATHX ¥ Ie(opMUDOBAHHHX BIOJE IVIOCKOCTH DA3JOMA IIODOX
nocturaer 50-60 M. B BrcsyeM GOKY HADYNEHNR TAKEe OTMEUANTCA COJNEe MeJKue
DPa3pHBEHHE HADYUEHWSA C IVIMHKOHE TDOHHA.

B NOZCTHNAKMUX PA3JOM IOPOASX YACTO (MKCHDYDTCA TAKXS MEJHNE HADYMeHWA
THIE CHKOJOB ¢ OO0Jee KDYTHMM YIVIAME [AOCHUS (70—900) H4 CeBep, BIOJH HUX pas-—
BUBAETCA KIMBAK TOUEHMA M caamumeBatocTH (pmc.6).

Mopdiomorus DPYIHOTO TeJa, Ha IepBHE B3IVIfN, NOBOJEHO mpocra. OHO IpercraB-—
JeHo IuacrToodpasnoil JmE30l, JoKaIM3oBaHHOR B 30He dwimadajickoTo pasioMd U
sajleramme#, B o0mEX 49epTax, COIVIACHO C HAIMIACTOBAHWEM HODON HA TDAHMIE IBYX
TOJI — DVIMHUCTOR ¥ NecdYaHo-IviMHWCTO#, dquimmounHoii. [omepevyHHe (UIEKCYDPH IEJAT
MECTODOXLEHVS HA DAN OAOKOB, KOTODHE DasiWdanTcs IO MONHOCTH, CTDOSHV ¥ HA-
CHIIEHHOCTY DyIHO# Munepamuzalmel (cum. pmc.6). B Hesom sajexs IpenCTamiIfgeT
co00if IIACTOBO-IMH30BANHOE TEJO MACCUBHOTO CTDOEHHs, ofpasymilee XAk 00 IRje-
HM), TaK H [0 OPOCTMDAHMI DasfyBH, NepexHMH, DYIHHE CTOIGH.

PymHoe Teno NOBCEMECTHO CJENyeT 3a DYAOKOHTDOIMDYUMM pasiomMoM. BOmusm oT
JIHeBHOIl MOBEDXHOCTH OHO NPEOCDETAeT BePTHKANLHOE IANEHME, & MeCTaMH jaxe ol-
paTHOE - IRHOe - ION YIVIOM 50-80°. Ha HmrEmX T'OPDU30HTAX OHO 3AJEeTaeT COIVIac-—
50 ¢ {uimmonmsoldl mAuUMO{ NOPOX, ClIATAXNEX CeBepHoe Kpuno Kapadualicwkoll awTmwim-—
gasm. MomHOCTE pymHoTo Tesaa <5-60 M. Ilo MPOCTHpSHWD OHA NPOCAEREHA NOYTH HA
1200 M, mo mameHmo - Ha 1000 wm.

Bucawif w Jyexaupii KOHTAKTH DYNHOH 3a7€XH DE3KO OTIMYANTCA 00 CTPOSHMO. B
BUHCAYEM COKY DYAH MMEPT DesKuii KOHTakT ¢ GOKOBHME INOpDOIAMW X OTHEJNEeHH OT HEX
MAJTOMONHEME 30HAME DACCJAHIEBAHMA, NDOXWIKOBOTO OKBADIEBAHWA WIN IVIMHKOH Tpe-
HEA. 9TOT KOHTAKT [OBCHIY COBIANAET ¢ INIOCKOCTRD DYINOBMEMANWEIr0 HADYNEHWS #
IMeeT MOATOMYy OTHOCHTENHHO DOBHYD MNOBEDXHOCTE.

B nexaveM GOKy KAK IO IBIEHMD, TAK X OO0 IPOCTUDAHMN 3aJleXb IAeT IDOTAReH-
HHE A3HKOBUIHHE OTBETHISHHZ, ODMEHTHDOBAHHHE COTJIACHO KDPYTOIAZAnmeMy RIMBARY
TeYeHWA 0CeBOH INIOCKOCTH. [pM STOM YACTO ABHKOBANHHE OTBETBIGHHUA NOCTEISHHO
OEPEeXONAT B 30HH NODORMIKOBHX DY, IDOCHEXMBANUEAXCA B BOCTOYHOM HAIDPABICHUA
HA OoJblie pPAcCTOAHES. B JexaueM GOKY ¢ COKOBHMM IIOpOIAMM KOHTAKTH DYI 9ACTO
OOCTEeNEeHHHE BCJAEACTBHE DABBUTHA HA KOHTAKTAX NDOXWIKOBO-BKDAIVIEHHOI'0 OpyIe-
HeHUA.

Io MuHEpaJoT0-TEKCTYPHOMY IPU3HAKY KOMYeIaHHO-INOJIMMETA/LINYecKne DymH u-
I139afiCKOTe MECTODORIEHANA XADAKTEDUSYRTCA COJBIAM MHOTOOCPASHEM THIOB, DaHW-
MEDIIX ONpeneJqeHHOe NONIOReHNe B Ipefenax emuHolfl pymHo#l sasexm. Cpemm HEX, IO
maeEEM H.K.KypdaHosa [1982a], HauGojee PACNDOCTDAHEHH CIOUCTO-IONOCYATHE H
MACCHBHHE IMDHTOBHE M IMDHT-CHEJEDUT-TaJeHATOBHEe DYyIH. llEpoKo DpogBIeHH DYIH
IATHECTOTO (IMPHTOBHE, IMDUT-CQAalepUT-TAJCHATOBHe) M IDOXWIKOBOTO THIOB {ma-
DETOBHE, IMDHT-CHANeDUT~-TANCHITOBHE ¥ IMPPOTHHOBHE). SHAYMTEJNHBHO MEHBNE Dac—
IPOCTPAHEHH CYUECTBEHHO MEeIHO-IMPPOTHHOBHE DYNH MACCHBHOT'O CJIOKEHUA.
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P u c. 6. Paspesu mecTopoXgenwa dwimzdafi: I - mpoxoneruit, II - nomepedHHit:
?1§8%fpea TeRTpalbHyD 4acTh, O — depe3 BocTouHHft quianr, mo H.K.KypOaHOBy

1 - AOBHAJBHO-IEJIOBUAJNEHHE OTJOREHMA; 2 - MeJKO- ¥ CDeJHe3eDHHCTHE Iec-
YAHVKK; 3 — AJIeBPOJWTH; 4 — TAW{MCTHEe CNaHmH; S - nauka quimma cpeff TJIMHA-
CTHX CJAHIER IOIDyAHO# TONIM; 6 — DASPHWBHHE HADymeHHMA C IVIEHKOR TpeHNA;

711 - pym: 7 - TMOJNOCYATHE ¥ MACCHBHHE IHDHET-XATBKONMDUT-TAJeHAT-CHarepuro-
BHe, 8 — NATHNCTO-CpeKIHMEeBMIHHE TOT'O0 Xe cocTaBa, 9 ~ NPDORUIKOEHE TOrO Xe CO-
craBa, 10 - TPORWIKOBHE IWDATOBHE, I — MeIHO-TIMPPOTEHOBHE; [2 - 30EA NLW-
paspuBHOfi CcylaHIEBaTOCTH; I3 — KIMBAX ¥ DACCJHAHIEBAHHE

CromcTO-IONOCUATHE DPYAH CIOKSHH YepelyulMucd CyCMApPaJUIeIbHHME TOIOCKAMY
Pas3IVIHOTO MUHEPAJBHOTO COCTaBa, MOUHOCTHE KOTODHX KONeCreTcsa OT moXxel mwmmi-
METpa IO HECKONBRMX CAHTMMETDPOB. CDENM MOJOCDK pPACIPOCTpAHEeHH: I1)mMpuUTOBHE C
IpEMecED KapGoHaTa; 2)rajleHuT-cfasepETOBHE ¢ NpUMECHR IMpATA ¥ KapGoHATA;
3)RapCoHATHHE C IDHMECHR IMDHTE, cdajepura u TajeHHTa; 4)XANbEOMMPUT—IHMPUTO—
BHE; 5)KapGOHAT-IMDATOBHE .

TomocuaTHe pymH OOHYHO MUDPOKO DA3BKTH B BUCsYem OOKY DYEHOTO Teka I Tpo-
CHIEXMBARTCA LOYTH NOBCEMECTHO. IIONOCYATOCTE, NO-BHEMMOMY, OCDR30BAJIACEH 34
CcYeT 3amMelleHWs IVIMHUCTHX CJAHUEeB cdanepmroM, TajeHwToM ¥ mputoM. 06 aToM
CBEIETENLCTBYT HAXONKY PEJUKTOB CHAAHIEBHX IBYeK, HEe 3aMelleHHHX DYIHHMMA M-
HepajiaMm, a Takke ‘T0, YT0 IOJOCYATOCTH DYN BCETNA COOTBETCTBYeT IO ODHEeHTH-
DOBRE mefopMAIAM CJAHISBOH TOJUM.
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[lo HAMpaRIeHno K JexadeMy COKy DYAHOll JIMHSH NOMOCYATHE DYIH CMEHFIOTCH De-
JIMKTOBO-NONOCUATHME, NDORIIKOBO~NOJOCUYATHME ¥ IDORIIKOBHMYA TAIAMA DYI. Tam,
THe pynHoe Tekao Puinadaiickoro MecTOPOENEHEA NepeceKAaeTcs 30HAMM KIIBAXE 1
CTAHIIEBATOCTH, NOJOCUATHE DYAH o6pasynT amofmsH, KOTOpHe HIKE CMEHSOTCH IpO-
RIWIKOBHM ODYIEHeHWEeM, THIMYHHM IIS 30H DACCIAHUEBAHHA U DA3JIOMOB. Ha mon~
HOCTE 30HMH NOJNOCUATHX DYH GOMblOe BINAHNE OKASHBAWT CEKyLMe furexcypH; B RaR-
IOM OTHEJHHOM GJIOKe MOWHOCTH NOJOCYATHX DYA 3aMeTHO HsMeHeHH. [lo MPOCTHpAHIID
IpY BHKIMHWBAHWE ODYLEHEHHA TNOJOCYATHE DYOH Takke CMEHANTCH NATHUCTHME M IPO-—
RIIKOBHMA.

MaccupHHe IMPUTOBHE DYIH 00pasywT B PYUHHX TeJaX JHMH3OBHIHHE TeJa, Ipuy-
pOYeHHHe JHOO K KpOBIe, AuG0 K HOAONBE. B HAX OdYeHh 9ACTO BCTDEYANTCH DeJuk-
TOBHE MNONOCKE, MCTAMU NONHOCTERD SAMACKUPOBAHHHE arperaTamMdt IWpATa W APYTHX
cyib@unoB. MaccmBHHE IMDDOTHHOEHE DYHOH DASBATH IDEMMyWECTBEHHO Ha BOCTOYHOM
fuiadre 3asexd. OHM 0CPa3’ynT JMHIOBALHO-RWILHOE TEJO0, KOHTAKTH KOTOPOTO Cpe-
34T IOJOCYATOCTE H HAKNANHBANTCA HA NATHUCTO-BKpaIVIEHHHE M IDOXIIKOBHE DYIEL

Co BpeMen oTKpHTHA PWIN3UACKOr0 MECTODOXISHHA M3y4eHWEeM BemecTBeHHO-MI-
HepaJoTN4ecKoT0 COCTaBa ero DYI 3aHuMANNCE MHOTHe KccaemopaTeau | Teasrdperum-—
se, Momaiuroea, 1964; Izadapos m mp., [967; Kepmos, Mycemcom, I268; Hembos,
196%; 3morHuMk-XoTeeBMY, 1970; Kamxaii, AmneB, 197<; Kamxait m mp., 1974; Amues,
1974, Anwes m np., 1974; u mp.|. Kax Bumso u3 Ttacn.l, cocrarmieHHofi IO IAHHEM
M.A.Haugasg u mp. [1979} , B pymax JWiusuajicKOT0 MECTODOXIEHUS MUPOKO Das3sBUTH
wpuT, cfalepuT, TANSHUT, XAJEKOIMDWT, IMPDOTHH ¥ MADKASWT, B HATUTEILHO
MeHblIe#l CTeINeHH paCIpOCTPaHEeHH TeTPasApUT, TEHHAHTUT, @peilGepTHT, MeJBHUKO-
BHT, MATHETUT ¥ IPYTHE MUHEDAJH.

OronopymHHE H3MEHEHHA B IpefenaXx JmiwayaiicKoro MeCTODORISHWNA BECHMA WH-
TEHCYBHO MPOARIMOT celf B mompyxmsoll Tomne M odens ciado B Eampymeoif. B mon-
pynHEO# Tosme, Tax Xe, KAK M B JexadeM COKY 3aJeRy, MHTSHCHUBHO DasBUTH KapGo-
HATU3AIMA, XJIODHTUSAIMA, B MeHbmell cremenu - OKBaplieBaHHMe. 30HA STEX H3MeHEe-—
HUil TIpEMEPHO COBIANAET C OPEeOJOM DABBUTHA NPORWIKOBHX pyx. [Ipu 9TOM XJIODHT B
BUIE MejbvaillliXx veliyeK DABHOMEDHO Daclpene]fdeTcs B IVIAHUCTOM BEMECTBE CJIAH-
NeB, COOOHAS UM GADXATMCTHI OGNNK, WX IDUCYTCTBYyeT B IVIMHUCTOM MATEDUATE B
BILE DPamMANbHO-JIYYRCTHX TvIoGysefl. Xpapn ¥ RaploHATH TPOpacTawT B TVIMHUCTOM
MACCE CJaHIEeB Wiy 06pasynT BTOPNYHHI LeMeHT NEeCYaHHMKOB M aJeBDOJNTOB.

dwmzyalickoe MECTODOKNEHNEe N0 CBONM MACLTAGAM De3KO BHIEJeTCH CPeNl DATa
DYNOIpOSRIeHUil, ¢ KOTOPHMM QHO CBA3AHO O0MHOCTHN CTPYHTYypHO-fauManbHON 20HH.
[l Bamamy oT HEro pacloJIOReHO pyHoIposRieHye Masmwmuasg, K BOCTOKY — DYLOIDOSAB-
JeHUA AXKeMaHCKoe, lamsaropcroe, AKmamKeJalckoe, CapHOAWCKOE W Ip.

MecTopoxmenre Kuswi-llepe. KordenapHoe, TOUHee XAJLKOIZPHT-IMPPOTHHOBOS,
MecTopoxneHne Kusmwi-lepe, oTpHToe corpymimxamy CKIY B 1964 r., pacOoIomeHO
B AHoB-EopuuHGKON pymHOM paiiome Csaamuesoro JarecraHa.

B reonormdecrom oTHoweHun XHoB-BopuwHckmil pafioH OpencraBIgeT coGoit Hemo—
CPeICTBeHHOe IPONOIIXeHNEe CeBepHOH dYacTy Benokano-llexmHckoil MeTajroreHmIecKkoit
30HH ®H BXOmUT B cocTaB TdaHcroro aHTmiiuuHOpnA. B JlarecTane ero BHOENADT IOT
HasBanvem llaxHadan-MasmHcKuii anTmemueEopuii, SoHa IMaBHOro KaBKA3CKOIO HAMBHTA
3IeCh TPeACTARIeHA IHOBCKEM ¥ AXTHUAHCKIM DAsIOMEME, MMEDIVMI CeBEDO-3aTRI-
HOe, OCIeKABKA3CKOE NpOCTHpAHWe. KTo-3almpHee STHX TeKTOHIIECKEX Hapyue it
BHIEJNACTCH 30HA CWIBHO CRATHX, YACTO ONDORMHYTHX HA KI' CRIANOK, CIOKEHHHX
TJMHACTHME CJAHIAMI, ANeBDOJNHTAME M NECYAHUKAMI HWRHE-CDeNHENDCKNX OTIORSHIL
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Tadnena I

He paJTm HHit cocran DYZ MecTopoxneHns PWan3vail

PacmpocT- Munepass
DaHEeHHOCTH
MIHEDAJIOB HeW3MeHeHHOU S0HH 30HH BTOPWIHOI'O
OKUCJIEeHNA
DyIHHE RIIEHHE
T2 BHHE [Imput, cjanepdaT, TaJeHAT,| KBapl,CEIepnT, | [HIPOOKHCIH Eejesa,
XaJbKOIMPAT, IEPPOTHH, KAJBLNAT, XJIO— | XaJbKO3WH, KOBEJLINH,
MAPKAZUT pAT MAJIAXHAT, a3ypUT
BropocTte- | TeTpasnpur, TEHHAHTHT, JonovuT ,amKe— | MessHIKOBHT ,MADKABHT,
TIGHITHE dpeiidepmess HUKOBAT , MAT- | pUT, GHOTHT, |TEHODHT, LEDDYCUT,
HOTUT, MYyUKETOBUT, T'eMa- | AKTHHOJHWT, aHTJIe3UT, TUIC,Camo-
TUT, CYDHOHHUT, DYTWLI XanuemoH,apa— | poIHasg Mems, cepa,
TOHUT CMITCOHUT , XaJIpKaH—
THT, MaHCOeIbIUT
Penuwe JUIEMEHUT , TANHAXET, Mar-— - TamoTprxur, SpOBUT,

TeMHAT, BUCMYT, cmafitur,
TpediTAT, TyIMYyHIAT, cap-
TOPAT, DAMMEJHCOEDPTHT,
CeHRaMUHIT , BUCMYTHH,

CKOPOIMT, T'OCIAapHT,
THIpoTranyasur, gep-
DOTAIya3UT, MOHOTED—
MUT ,KaJMeBHe KBACIH

IUCKpa3uT ,rmayronor, fa—
MATHHET , KO34JUT ,JJOIOHAT,
SHAPTET, BOME{COeprHT,
SMIVISKTHT, REMCOHHT,Oy-
JIAHREDHAT, CeMceil®T, dee-
TepHT, Te OKDOHUT, TeCCHT,
TEJUIYDOBECMYTHET , TeTpagd-
MAT, NeTIMT, HATHATHT,
BOJHHCEUT

AXTHYAHCKUM DasJIOMOM TepPPUTOPES paiioua B IMATOHAILHOM HAaIpaBISHUN pasze-
JIeHa HA JBE 9ACTH; GEBEpPO-BOCTOYHAS 4ACTh XHOB-BODUMHCKOTO pafioHa mpemcras-
JIHET COOOM YACTh AHTVRIMHODESA BOKOBOTO XpedTa, & WI0-3alSlHAd 9YaCTb — AHTH-
KnmrOpUA Iasroro Kaekasckoro xpedra. Bee CHRJIATKA B IPelelaX pacCMATpHBaEMOU
wiowazy el [Wonro, 1964)  puTaHyTH B oOmexaBRA3CHOM HAIpARTEHNT

Lromame paifoHa ciomena mopomamu acImnHol fopvaImM HEKHE-CPENHEOPCKOTO BO—
3pacTa. BepXHeDDCKNE OTJORCHUA 3aJeTanT C JIVIOBHM HECOIVACHEM HA CpenHenp—
CHIX M IVIABHHM OCDA30M DasBHTH 34 IpeleJams XHOB-DODTMECKOTO PyZHOI'O paitoHa.
llupoxo pacHpoCTPAHEHH YeTBEPTNUHHE OTJICKEHIA.

B cooreereTBEE €O cTpaTmrpadmyecKuNm Bozspenmavm I'.J.JlBanosa
LM, llexosa (1976

cBUT,

He#fraxanckana cauTaA cunraeTcs Hauboaee mperHedl cmuTol
XroB-bop4nRckoro paiiona. OHA sameraeT CTpaTUTPaUYeCKl BHIe IMKJIAYPCKOR CRE—
TH B "IOJOCYATOHR" TOMIM, OTHOCHMEX X HIDKHEMY ¥ CDEIHEMy TOapy ¥ DASBATHX B

[1968] u
HIDRHe~CDEeHeNPCKEe OTJIONeHNA pajtoHa NOIPA3NesanTCa HA DAL
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aHTURINHOPUAX IJiaBHOTO XpedTa. [loBceMeCTHO 9Ta CBETA CJIOKEHA CeDHMII MEeJKO3ep-
HUCTHMY [ECUYAHVKAMY, CJAATADIUMEI CJIOH MOMHOCTED 3-8 M I UepenyHiuMACH ¢ apIrwk
amramy. JHOTIA mnecyamukM TpyInmpyoTcd B mauky no 100 M mommocTH. B Gacceiinax
pex uumugaid ¥ Kypoynm B 9TUX OTJIOKEHMAX 34H0YEHH IOKDOBH 0azajbTOB, aHIesl-
TOB X IuACA30B, & TaKke CBABAHHHE C HUMYM CYOBYIKAHNYEeCKNe TAfRYM ITOJNEPUTOB U
nopiupuroB, MomHocTs 630-900 M.

Horab6ckasg C¢BHTA IpencraplgeT codofl Touy TeMHO-CEpHX ap-
TWLIATOR C DEIKVMI LPOCJOAMA U [AKeTaMA CEDHX MEeJKO3EDHUCTHX IeCUaHWMKOB (10
I5 m mommHocTy). CBasama ¢ momeTwianmeil Ieiraxamcxoil cBuTof moCTeNeHHEMY -
pexomamu. OCe CBHUTH comepxaT fayHYy aMvMoHUTOB Pseudogrammoceras fallaciosum
Bayle, NO3BOJIANIYO OTHECTH WX K BepXHEMY TOAapy U CONOCTaBHTE CO cBHTO# Mpn
BHemHe# 30HH JarecraHa. MomHooTh 2200-2400 M.

MzxpeKcKasg C¢BETA IPeNCTABISHA TOHKIMA TVIMHHCTHMYE CJSHIAMA
U aNeBpOJUTAMY, COTeDRalVMY [MDUTOBHE ¥ CHUEPUTOBHEe KOHKpeiwyu. MomHocTs
2200-3400 w.

3aMHKEaMCKafg ©CBUTA CHOKeHA UepPelOBAHUEM SDTIWLIIATOB I IVM-—
HECTHX CJAHIEeB, QJIeBPOJMUTOB ¥ NECYAHWKOB, HONHOCTE OTIENBHEHX [BYEeK IOCTHTZeT
I5 M. MomHoeTh 260-450 M.

HmgHeagJgaxKaMmMcEad CBUETA CIATAeTCA, IVIABHHM o6pasoM,
ApTWUIATAME ¥ AJIeBDOJMTAMA C DEeXKUMY NPOCJIOAMU IecyasuxoB. lomHocTs 530-750M

OraokeHNA BCeX TpeX CBHT COZEPRAT ocTaTku Leioceras opalinum Rein H Ipy
rEe QopMH, TNO3BOJFOUFE X [BPAJUIENNI0BATE ¢ OTJIOReHUAMM Kapaxcrol cBuTH Ce-
BepHOTO JlATecTaHa I OTHOCUTHE K BepXAM Toapa-HU3aM aajeHa.

BepxHegraxkKaMcXxasg CBUTA IpeICTABICHA (UIMIOHIHHM
YepeNoBaHNeM TeMHO-CEepHX apTWUIATOB M IVIMHMCTHX CJAHUEB C GepHMI AleBpOoJuTa-
M. BeTpeusnTed IMACTH TOHKOBEDHHCTHX NECUAHUKOB. ARIASTCA IVIABHOH pymoco-
Ieprameil cBuTO# pailoHa, mMEHHO ¢ Hell ¢Bazamo opymeHenue Kusmi-Iepe. lomHoGTE
530-800 m.

'en ua HckKas CBHTaA TEMHO-CEDhIX APTANITUTOR U DIAWHWUCTHX claH-
LEB C JIMH3AMM TEVHO-CEPOro M3BECTHAKA (TYTeHUTEHHH) M MHOTOUMCISHHEMM [POCIO—
AMH CHOEPUTOBHX KDHHpeuHF{ C TMOCTelNeHHbM nepexonoM 3ajeraeT Ha OTJIOREHUAX
BEpPXHEANAXKAMCKOA CBUTH, Ee_'romm COMlepKaT MHOT'CUMC/IEHHHe 0CcTATKM Ludwigia
murchinsonae Sow. Momrocrs mo IUUQO M.

KrMEXYpPCERasd CBHTA CIOKCHA JOHTOYHHM NEDECAMBAHUEM TEM-
HO~CepHX ApTWLINTOB I ANeBPOJHTOB C NeCYAHWKAMY, B HOCHSIHIX OCHADYREHH 0C—
TaTky Staufenia sinon Bayle. Mommoers I000-2700 .

"MepexoxHag ToOJXWNa BeHeT Pa3pes HUKHE—CPEIHENPCKUX OT-
noxetuit XHOB-EOpUMHCKOrO pafioHa, 0HAa MpemcTARIEHA QUIMIOMIHEM YepemoBaHueM
TUIMEACTHX CJAaHUEB, &JIeBPOJNATOB M NECYAHNKOB, MomHocTs 120-250 M.

Bce Tpu cBETH BMecTe ¢ "mepexommoit" Tommell NpEEAmTE®AT X BEDPXHEMY aaseHy
I, BOBMORKHO, HNSaM HIXHeTo Gajioca. B mpemesax CeBepHoro JarecTaHa MM COOTBET—
CTBYeT NTaTJIMHCKAf CBATA. B HeKOTODHX paffomax IVIABHOTO XpeGTa B HEX 3aKmmde—
HH NIOKPOBH DasHOOCPA3HHEX 3(dy3uBoB (cImumTH, 623aibTH, Inadass). B Ipenesax
Eoroporo xpedTa CMATHE B CKJIANKN TOJIH TOApA K A4JeHa HECOTVIACHO NEPEKpHBAN-
TCA KapOOHATHO~TEPPUTEHHEMA GODMAIMAME BEDXHEH IOpH.

B mpenerax Tfancroro wim liaxmadan-lasmHcroro AHTIIVIMHODHA TOBOJBEHO OTYET-
JIIBO DaBIMUANTCA €TI0 ANpO, CJIGREHHOE TOAD-HWKHEeaaJeHCKMMM OTJIOREHWAVE Leiira—
XAHCKOM, HOTadCKO#l, MUXpexcKofl U 3aMHRAMCKOil CBHT, ¥ MRHOE KDHJIO, IDencTaB-
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JIeHHOE ANaXKamMCKOfl, remafickoil ¥ KUMBXYpCKOH cBuTaMy aaieHa. fAIpo oTHengeTes
0T Kpuna XHOBCKEM pasyoMoM, HDONORADIMM B XHOB-BOpuuHCKOM paitose Jmmvo [7EB—
Horo Kamrascroro Hameura (puc.7).
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P n c. 7. Cxema reonoruyeckoro CTpoeHUs XHOB-BOPUMHCKOTO DyAHOIO MOJA, MO
J.A.UceTpoBy 197%

I- MECTO?OK%BHHG Huaun-Jepe (a) M pynoNpOABIEHHS CIUIOWHHX MEIHO-THPPOTH—
HoBbx pyn (6); & - cyus O-KBAPLEBHE DYNONPOABIEHUA: & - ¢ MEJKUMM [UDUT-
MMPPOTHHOBEMA JUH3aMM, 0 — RMJIbHO-NTOKBEPKOBOrO THIA; 3 - AalikM OUa5a30B,pe-
XK€ IUIarMOrpaHuT-nopdupos; 4 - l'anaraTxeTCKad OCHOBHAA-YIbTPAOCHOBHAaA MHTDY-
8uA; O-7 - CBUTH aalleHa: b - remuaiickad, 6 - BepxHeAlaXKamcKad, 7 — HURHe-
AJaxKamckad; 8 - LeliaxaHckad cBMTA Toapa; 9 - OCHOBHOM WOB ['MaBHOro Kapkas—
CKOr0 paanoma - XHOBCKMA pasnoM; I0 - Axmeuaitckuit (A) u Joawuaitckuit (J]) pas-
JIOMHI 3 - Huaun-JlepuHckad TEKTOHWYECKAd 30HA; 12 — OCH AHTHMKIMHANLHBX CKIa—
JoK [l nopAgka; I3 - OCH CHHKJIMHANBHEX CKIATOK Il nopanka; I4 - agemeHTH 3aje-
[MaHuA CJASHLIEBATOCTM M PA3JOMOB

CepepHee XHOBCKOT'O pasyioMA OCGHARANTCA TOAp-HURHeAANeHCKHe OTJOREHWS Supa,
co0paHHHe B CJIOKHHE KDYTHE CHJIAIKY, 3aIDOKMHYTHe K BT0-3a08Ny U BHCOKO IDH-
TIONHATHE HAN IKHHM KDEIOM.

OTiOReHUA aajeHa, CAATALNNE KRHOE KDHJIO, TaKXEe CMATH B CIOKHHE CHIATKE X
paccedeHH MHOTOUMCJIEHHHEMA pasjomvami, KxHee XHOBCKOTO DA3JIOMA IPMMEPHO IBRDAT-
JeJBHO eMy pacmonaraeTcsa AxTHuaiickmit pasiom, omepsoumit yuHmo IsapHOro Kamkas-
CKOT0 Hamsura. Memny XHOBCKEM H AXTHIAMCKEM pasioMaMi 32KIDYEH BHTAHYTHE B
CeBepO-3aIBIHOM HANDARICHWE Y3Kuil TeKTOoHWYecKuil GJOK, CHORSHHHE TIVIMHMCTHMI
OTJIOXCHIAMA HWXHeATAXKAMCKO# CcBATH, OHM CMATH B @HTHKIVHAJNBHYD CHIAIKY ¢ IO-
JIOTYIM CBOJIOM M KDYTHMH KDHUIEAMM, OCJORHEHH MHOT'OYMCJEHHHMA CHJIAITKAMA BTODOT'O
OODANKA U DAcCedYeHH He MeHee MHOTOUIMCJCHHHMY HADYUEHUsAMA. Bech yJACTOK pas-
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BATHA HEKHEAIAXKAMCENX OTJOXCHWN HACHISH MHOTOYUCISHHHMMA JAUKAMEM IUA0a30B ¥
Iaxe TpaHmT-nopfmpoB.

Crepyomai X ©ro-3amany GJNOK, OTDaHWYEHHHE ¢ CeBEpO-BOCTOKA AXTHuafickmM, a
¢ Pro-szamua - JommeaiickuM HapymeHwsmu (cMm. pmc.7), IDeACTABIEH, B OCHOBHOM,
QUIMMOMIHEMA OTJIORSHAAMA BEDXHESNAXKAMCKOA CBATH. OHE CMATH B EDYTHE WM30RJIM—
HAJEHHE CKIANKE, 34lDOKHHYTHE K CEBEDPO-BOCTOKY.

Kro-samanree JomwdaiicKoro pasyioMa, B IPeIeJAX KKHOTO KpHIA aHTHKJIMEODUL,
BHISJIANTCA eme HeCKOJBbKO TeKTOHWJECKHX ONOKOB, BHTAHYTHX BIOJH OCEKABKASCKO-
T0 HaIpaBIeHHA. .

B mpegmenax XH0B-BOPUMHCKOTO pafioHA MSBECTHO ONHO KDYTHOE MEIHO-IMPDPOTHHO-
Boe MmecTopoxmenre Kmamn-Jlepe n MHOro Mesmmx pymomposeiemnit (Bopw I,II, Mue-
parxer, Owammarger, CepHoe, ToHHenbHOe, Cypowailckoe, Pmit I,II, Tamaratxer,
CepHOe-TONMEMeTAILINIEeCKOe , XHOBCKaA Banka m mp.). Ilposemennte B 30-e romH KDy
mHOMACHTAGHHE IeONOTHYecKue padoTH [Pyeaaon, 1938] noRasan®, 9ro B X=om-bop-
YMHCKOM paiioHe M OCOGEHHO B BeDXOBBAX D.AXTHUAl BCTpeUAwTCA HHTDY3MH, ODEH-
MymecTBeHHO OCHOBHOT'O COCTABa, XOTA HENOCPENCTBEHHOR CBA3M MEXIY WX IDOCTDaH-
CTBOHHHM MNOJORSHHEM ¥ IOJOXeHWeM DYIHHX CKOIeHHA yCTaHOBIGHO He CHIO.

MarvaTmdeckme OGpasoBanus.lkHOTO JarecTapa ¢ TOf WM MHOH CTENeHED IeTaE-
HOCTH OIMCHBALTCA B IGJOM DAme pacor [Co.nomum. I1952; Bymmu, I96I; u ,r;p.]. B
pafioEax, TpPIISTANIEX K MOCTODORIeHMD Kmamn-Jlepe ¢ ceBepa ¥ COBepo-3amaja, Wa-
BECTHH DABJIEYHHE [0 COCTABY MATMATOTSHHHe OOpa30BAHHA, Cpef¥ KOTOPHX IpeoCia-
zanr pairu [Powamos, 1968; Joxrux, Yepmmme, I971; u mp. ].

Jaiky mwadas0B, DasBETHE CeBepHee AXTHUa#iCKOT'O pasiomMa, OCHYHO CEKYTCHA
METHO-IMPPOTHHORBHMYA REJAME, T.€. ARIANTCA ZOPYAHHMA II0 OTHONEHMD K XAIbKOIM-—
DPHT-IMPPOTHHOBOMY OpyIeHeHm®. o matepwamam A.T,Jorrwx u B.E.9epHurHAa [I97I],
cpenmyu NailROBHX TeJ MPECYTCTBYWT E adfys3MBHHe 00pas0BaAHUA, XOTA HA IUIOMAIN
PYZHOTO NOJNA BYAKAHUTH OCHADYREHH He CHIIN.

B XHop-BopumHCKOM paifoHe, IO HAmMM ITAHHHM ¥ JAHHHM MHOTHMX HCCIemoBaTeel
[mo.nno. 1964; Byamse, 1973; Ocerpos, 1977,1978; Jomrmx, 1980; :@.] , CoJmmoe
pPABSBATHEe MMeeT KIWBAX 0CeBO# WrockocTH. OpHEHTHDPOBKA RIVBAAA HAXONATCH B IDA-
Moll 32BECHMOCTE OT ODMEHTHDOBKE CKIANYATHX CTDYKTYD, B GBOD OYepemb, NOMIM-
HEHHO# OCHOBHHM HAIDABNEHYAM NSpEMOmeHE# DYIHHEX TEeKTORMYeCKEX GNOKOB. BHueas-
NTCA IBA CAMOCTOATENBHHX THIR KJIMBAXA: &)DETWOHANBHHY KIMBAR OCEBOH IUIOCKOCTH
CHIANOK; O)HANOXSHHHE IPMpasJoMHHII KIMBAK., PETHOHAJLHHN RINBAX XapaKkTepusyeT-
cA mpoctHpanwem oT I70 mo 220° w mmEEM yriom mameHma ot 60 mo 85°, Om mamdo-
Jeeé MHTEHCHBHO pasBUT B 30He I'JiaBHoro xpedra. B AxThuaiickom GJOKe OTMedeHA
CHCTpAA CMEHA OpMEHTHDOBKE IANCHUA KIMBAXA ¢ KKHOR Ha ceBepHyL. Ilociemaas TH-
If9HA I Jlexadero Odka XHoBCKOTO pasnoma. B 30He BokoBOTO XpedTa mpeoGiamaeT
KJIMBAR C CeBEepHHM [AJIEHHeM, XOTS BCTDEYAeTCA ¥ C KMHHM.

HagomeHHul NDUPASJIOMHHN KINBARK DASBABAETCA TVIABHHM 00pa30M B Y3KHX JORAJE-
HHX 30HAX BIONE KDYIHHX Da3PHBHHX HapymeHui, Ipy 3TOM IpoHCXOmUT HOPMEDOBAHEE
RJIMBAKHHX TDEUH, CyCIApaleJbHHX DaspHBy. Hamdosee XOpomo IDHpasJOMHE KIM-
BaX BHDAaEeH B IPENeJaX TEeKTOHWYeCKOTO GJIOKA, BRINYANIETO MeCTODOXIeHuMe Kmammn-
lepe.

Bopmoft mETEpeC IPeNCTABIANT OCNKe 3AKOHOMEPHOCTH DAaCcIDeNeNeHEs DymHofl Mi-
HepaJM3aluy B mpefesax Xmop-Bopumuckoro paiiosa, mayteruwe I'.M.Jsamopmm[I968],
0. L.Aunpeestm, 1.B. Hommgyrom 7 C.B.Cammumm [1973), 0.A.Ocerpommm [1978] m mp.
Cornacro mapmm .ILAmmpeesa ¥ ap. [I973], B mpemesax paffoRa BHIEJAOTCS TPE
TOJNOCH DA3BHTHA DANUIHHX N0 COCTABY DyLOTpOsBIcHWE, BHTAHYTHX C COBEpO-3aIE—
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T8 HA DIO-BOCTOK COTMIACHO ¢ OGWEM IDOCTHDAHMEM CEJIANIATOCTH ¥ DA3pPHEHHX HADY
meHwH .,

[leppag moyoca, pacHONOREHHAR Ha KpailHem cepepo-BOCTOKe, BAONE CamMyperoTo
pasnova, B OGIACTH DasBATHA MUXpexcko#, Horadekoit m orvacTm Heilnaxamckoit cmar
B AIpe aHTUXRIMHODHA COTEDRUT MPEMMyWECTBEHHO DYNOIDOARICHUA NOJMMETAJIAIeC KO’
fopMAIIIN; B STUX PYNOIPOARIEHUAX OpPYIEHEHWe NPeICTABIEHO IMPATOM, caJepETOM,
TaJeHUTOM, DOXEe - IMPPOTHHOM.

Bropag mosnoca DyunOIDOARNEeHWH pacHOTOReHA NADAJIeNEHO HeDBO# Toke B Ampe
SHTHKIYHODHA, HO IDEMMyLECTESHHO B 0OJACTH BHXONOB MUXDEKCKO! CBUTH, XOTH I
HA CeBepo-BOCTOKe M HA DIo-3alEaie OHA YACTWYHO 3aXONAT B paiioHH pasBATHA Iei-
JEXAHCKOH CBATH. 30HA IPEINCTARIAET KBADI-XANLEKOMIPETOBHE DYNONpOABRIeHMs. Cpe-
oY PYRHEX MUHEDANOB MDEOCNANanT XAJGKOIMPHAT, [MDUT, KEADH, XMODUT.

TpeThA NOJN0CA BHTAHYTA BLONE XHOBCKOI'0 pasioMa N [DAYPOYEeHA K OCNACTH pasz-
BATHA TelmaffcKoil ¥ BepXHeANaXKaAMCKO# CBHT, OHa NpelcTaRiIeHa COOCTBEHHO MeIHO-
IEpPPOTHHOBOR MUHepannsaluei.

JlHTepecHyD CTATECTEKY DaclpOCTpaHEeHNA DYMONDOARIEHNE HA TeppaTopmy XHOB-
Bopumackoro paitoma mpmeozuT 0.A.OceTpoB [1978]. Ilo ero DAHHHM, DpaclpelefeHHe
57 TOYeK MHEEDANW3AIWM BHIVIATUT CJEXYOMIM 00pasoM: ceBepHee XHOBCKOTO pasionz,
B nefuraxanckoll ceure - 21% BCeX YUTEHHHX DYNOIPOARIeHmil; B 30He XHOBCKOTO pa-
arome - 20%; Mexny XHOBCKEM M AXTHUa#CHEM pasmoMamy, B HOPOIAX HWKHEANIAXKAN-
croit cBuTH - 44%; B 30He AxTHualickoro pasioma - I10%; mxHee AXTHUAaiicKOTo pas-—
KOME, B NOPOTAY BepxHesiaxxamcwoft chwrH - 5%.

HeTpymHO OPEATE K BHBOLY, YTO KOIMYECTBO DYNONDOSRTCHWA mEmaeT or doiee
IpeBHelt, neimaxanckoft, K Comee MoxoIo#, BepXHOANAXKAMCKOH#, CBHUTE, XOTH MACH-
Ta0H ODPYHNEHEHEd B DTOM Xe HaNpamIeHWN ABHO BospacTawnT. Cpemu DYIONDOSBIeHW
BepXHeANTAXKAMCKOH CBATH HaxomuTced Kusmi-Jlepe - Hambouiee KDYNHHE DYmEHE 065-
eRT paifona.

PoJb KDPYNHHX DasJOMOB B KOHIEHTDAIWW ODYNEHeHHs He O4YeHb Beauka. OCHOBHAA
MECCA DYNONPOSRICHAE KOHTDOJMDPYETCH TEKTOHWYECKIUME HADYNEHWSAME BTODOI'O M Tpe-
THETO HOPATKA.

XapanTepHO, UTO HIRHEANAXKAMCKAA CBHUTA, CONemkauad OTDOMHOE KOJIHIeCTBO
I¥a0a30BHX J2eX, CONEDHAT COOTBETCTREHHO MHOKECTBO DYNONpDOABNCHER, XOTH, WAk
970 CHIO IOKASAHO EBHIUE, B GOMBIUHCTBE CIydaeB OpyHeHeHWe cHOpMIDOBRANIOCH O3
Hee nwadas0BHX Teka. MORHO OyMATH, YTO DACIPOCTPAHEHWEe NA6K X ODYIEeHeHWS OTpe-
EAeT B O2HHOM CIyIae KaKMe—T0 JUTOMOTHICCKUE OCOCEHHOCTH HHRHEMIAXKAMCKUX
OTJIOKEHMI.

B mesom aHanu3 paclOpemeseHus DYNoNDOABIeHW! HE mromans XHOB-DODYMHCKOIO
palioHa TOKA3HBAET, YTO OTHOCHTEJNbHOE BHAUEHNE NOMMMETAIINISCKOTO OpYyAeHeHHA
BO3DACTaET ¢ NIro-3amala HA CeBEPO—-BOCTOK, OT Gosee MOJIONHX K Colee NpeBHMM
CBUTAM, TOLZA KAK DOJb IMDPOTHHA B OPYUIEHEHNN yCHIUBAGTCHA C CEBEDPO-BOCTOKA
He pro-3anay, T.e. OT Ooyee ADEBHUMX OTJOXeHE# K Cosee MOJOmHM. Taxyn TpaHc-
$opMAIID B GOCTaBe PyRHOH MmHepaymsarmu 0,A.Ocerpos [19’?8] CBASHBAET C TeM,
9TO B OTJIAYMEe OT BCeX IPYI'MX DYAOBMEIENNNX OTJOKCHWH ANaXKaMcKas crBmaTa "..co-
IepRuT OoNee SHAUMTeNBHHE HOMMIeCTBA YIIeMIMpoBaHHOTO Bemecrsa (I-3%) u wac-
THE JUH3OBHNHEE MDOCHOM CNAHIEB ¢ OCWIHHMM HOHKDOIMOHHIM ¥ BKDAINICHHEM AMATE-
HeTydeckum mipuron (3-5%), Wro cosmaeT pesko BOCCTAHOBATENHEHYD OCCTAHOBRY,
GIaTONPUATHYO WA THIPOTEPMASBHOTO CyBOMNOOTIOREHNS, CASICTEAEM YeTO ABIAST—
Cs BHCOKas "IMDPOTHHOBOCTE" pym" [OceTpon. 1978, ¢. 62].

[lo MHeHND 3TOTO HCCASNOBATENA EMEHHO IDafiiT SMemaniX NOpof Opy BamMomel-
30



CTBHM ¢ THIPOTEDPMAJBHHME DACTBODAMA CTUMYAUpYeT KPHCTAIN3AINI0 IMPDOTHHA, KO-
TOpHE HApANY C IMPATOM 00pas3yeT RAILHHE DYIHHE CKOIUIEHHA.

Bosmoxxo, Takoe OOBACHEHWE® MOKXHO IDWHATH IDHM MCTOJKOBAHAA IDENMYymeCTBEHHO-
TO pacmpocTpaHeHWA IMPPOTHWHA, a He IMpuTa, HO IpeolilamaHme ¢y b(mmoB cBHHIEA
¥ IMHKE B DPYNONDOABNGHWAX HAaWOONee IDEeBHEX TOJ Afpa AHTVEIMHOPMA TpedyerT,

0-BEIAMOMY, KHOTO OCBACHEHWI.

CoGerBerHO MecTODORNeHWe Kusmi-Jepe pacnozaraeTcd B MRHOE gwactm XHOB-Bop-
YMHCKOTO paitoHa, B GJ0OKe CWIBHO Ne(OpMEDOBAHHHX AAJEHCKNX OTJOREHWH, 3aKm0-—
YOHHOM MexIy AxTHuaiticrmMm m JoumuafickiM pasiomamu (puc.8). B Tedepme nocrenHe-—
I'0 NBATUATAIETEA OHO HHTEHCHBHO H3YYAJOCE MHOTVME KOLIEKTHBAME MCCAEIOBATE—
Jeit. JlocTaTOUHO IONHAA XADAKTEDPHCTMHA BTOTO CJIORHOTO OCHEKTa CONEDRUTCA B pa-
dorax W.I.Ammpeera m mp. [I970], U.B.lommiyxa, A.A.Cmorsesa [1970], A.T.Hadu-
sa, T.B.Padosoft [I971], K.I.Ammpeera, U.B,Hommyka, C.B.Capmsa [1973], B.H.
Byamse [I973], H.K.Iammsoza u H.A.lamsome [I978], 0.A.Ocerpoma [I978], A.A
Tapvama, M.M.Kypdanosa [19’?9]. Kpome TOTO, OTHENBHHE BOIPOCH CTPYKTYPH DyI-—
HOT'O MOJNfE, CTDOSHHWA DYNHHX TeX, IBpareHe30B DYAHHX MUHEDAJoB, TEOXVMIN OpYy-
JeHEeHHA X OpeOJOB DAacCefHuWs OOCYRIAJMCE B TpyIax A.A.CioHAesa [1971] , T.B.P#=
Gosofi |1973|, T.C.®ecenro |I1973|, U.BE.lommyxa [I977], B.T.Pwrosa [1978],
H.B.Pesmmxosa [1979), U.T.Haposaymu [I98I], B.H.Xoromosa u 3.P.Kmummse 11983
a.d]; a rawze B.H.Xomomora, A.B.AGpawmora, 3.P.KurxHamse, P.M.Hemymora [1989].

Paifion MecTopoxzeHvs Kuzmn-Jllepe CIOXEH CIIHHO Je(HOpMADOBAHHEMY UL OMIHENIT
OTJIORSHUAMA BEDXHEANAXKAMCKOE CBETH BepXHeaaJeHCKOT'O Bo3pacTa.

B HopmAUBHOM JIMTONIOTO-CTpaTHTpafEIeckoM paspese DyLoBMemawmel Tommm, IO
marHEM 0.A.OcerpoBa [I978], NMONTBEpRISHHHM HANVMY NCCHENOBAHWAMN,CHNIY BREDX

BHIENSeTCA HNEBATH IAYEK: llomHOCTE, M
Mayka I - 9epefoBaHNe UYeDHHX TVIMHUCTHX CJAHIEE, AJEBDUTOB ¥ MeNHO3eDHUCTHX
HOOHEREROD v & ol o s 515 6 6l Bt § e aei e % e « 25

lauxa [I - mpeolramanmme qepuue TJMHACTHE CJAHIMH I apIALIUTH ¢ eIuHIIHHMI
KOHRDEIMAMA IMADHATE ¥ CHIEDHATE .« o o o o o o o o s o« o o s & 25

Mayka [ - mepeciavBaHWe YeDHHX IVIMHUCTHX CJIAHIEB, AJeBPOJUTOB M MEJKO3Ep-
HECTHX NeCYAHVKOB, AJVEBDOJHATH ¥ NECUYSHEKM caaranT or 15 mo 20%
paspesa, MOMHOCTH MX IPOCHOEeB pemko IpesHmaeT 5-10 em. Hapemwa
BCTPEUAKTCHA KOHKpeumy mmpura or I mo 2 cu B muamerpe . . . . 90

laura 1Y - 9epHH® IVIHHUCTHE CJAHIH C DEINEMA IPOCJOAMY AJEBPONETOB MOIHO-
cTew 1-3 oM, BCTpedanTCH peIHMe U MeJKVe KOoHKpelMu cmumepmra. 80

[lauka ¥ - 9epenmoBaHye UeDHHX IVIMHUACTHX GJAHLEB C IDOCTOM TIECYAHLKOB I
aNeBpONUTOB. IUIACTH TEPPUTEHHHX TODOIN MMeDT MOmHOCTE 5-L10 oM m
caarapr ~25% cyMvapHo# MOWHOCTH IBYKE . + » « . . . . . 90-L00

Mauka Y1 - 4YepHHe IVIMHUCTHE CJAHIH ¢ MHOTOYHWCIEGHHHEMA KOHKDEINLAVMM INDATA X
CHIEpPUTa, pasMepH KOTOpHX Konedimorces oT I-3 mo 20-40 cm. Komkpe-
M 060TamanT OTHEJLHHE NpPOCJOM, NpHYeM MX [UIOTHOCTE IOCTHI&aeT

HECRONBKEX JecaATKOB Ha I M2 IIOCKOCTH Hammacropamug. . . .80-90
Mauga Y - YepenoBaHde UYeDHHX IVIMHMCTHX CJAHIEE G IDOCJIOAME ANeBpOIKTOB,
MONHOCTED OT HECKONBKEX MwLimmeTpos mo 20-40cm . . . . . . 70

laura Y - 4YepHHe TVIMHWCTHE CJAHIH C DENKUME IDOCJIOAME aJeBposuToB. O6pa-
maeT Ha cels BHUMAHWE OCWINe [POCIOeB KOHKpeImil CEmepHTa M IM-
PIPRE o b wuk & sile e el e el R 60
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1 - annOBHAIbHHE OTAOREHMA; 2 — HelOBHaNbHHE OTAOXEHMA; 3 - y4RCTKH Dal3BH-

THA rpaan'ra.umoauo—ou?naueaon TEeKTOHMKK; 4 - IUTONOrO-CTpaTHrpafuueckue Naury
pynoeMemaimeit Tosuy (I - nauke wepefoBaHMA IMIMHMUCTHX CJHAHLEB, AJEBpOJMTOB H
MEJAKO3epHHCTHX [eCYaHHKOB ¢ PENKUMH KOHKDOIAMM THDHTE M TIHHOCHZepuTa; I -
nayka IJMHUCTHX CHAaHLEB C eJMHWUHHMA KOHKpeLMAMM MHPUTA M TIMHOCHIEDHTAa;
Il - nayka nepecraMBaHusA IJIMHMCTHX CI2HIEB, AJEBPOJMTOB ¥ MEIKO3EPHUCTHX Mec-
UYaHAEOB C DEOHMMH KOHKDELMAMM NHDHTA; - [auKa IAMHMCTHX claHnes; Y - mau-
Ka NepeciaWBaHMA TJIKHUCTHX CAAHLIER C YACTHMW MpOCJ]OAMM AJNeBPOJMTOB M MEJKO-
3epHMCTHX NecuaHuKoB; Y1 - nmauxa DIMHUCTHX CJASHUEB C OGMIBHEMM KOHKDELMAMH
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mMpuTa ¥ rasHocupeputa; YIl - nMauka nepeciaMBAHWA TIMHMCTHX CJ/8HLEB C CHOepu-
TOBHMHM 2JEBPOJMTAaMM C MHOPOUMC/IEHHHMH IUIMHOCHIEPUTOBHMH M IMPUTOBEMM KOHKDE-
uAmvK; Yl - nauka TUIMHUCTHX CJAHLEB ¢ pEﬁRHMH TPOCAOAMK ANEBPONUTOB C KOH-
KpeLMAMH [UpUTa M DJIMHUCTOrO cuepura; IX — nauka nepeclauBaHUA INIMHYCTHX
CIEHLEB C ajeBPOJMTaMM ¥ MEeJKO3epHHCTHMM MecyUaHuKaMmy); O - KBapleBad ChIlyuKa
C OXpamu, OGNOMKAMM TMOPOJ ¥ JHMMOHMTamu; 6 - recuyaHukd; 7 - aneBpoauTH; & -
CpaHull MeXQy haukamu; 9 — pasnomd [l 1 Gomee Bhcoxoro nopaakos; 10 - CHHKIM-
HamM; 11 - aAHTHRAMHANAW; 12 - SHeMeHTH 3ajerasvs 1opog ¥ pasiomos; 13 - axe-
MEHTH CcJaaHLEeBaTOCTH

MomocTh, M

[agra IX - wepemopanme YepHHX TUMHUCTHX CJAHIEB, aXeBDOJUTOB I cgghx MeJI—~

KO36PHACTHE INEeCYAHFKOB. MOMHOCTE CJI0EB I'DYO03EDHUCTHX TeppUTeH—
HuEx mopon mocturaer 0,5-0,8 M, omm caaranr I0-I5% MomHOGTH pas-
PEIATN. O & e e e e e e e st R e e e e 60

BumeneHHUe ITeBATH [AYEK B DA3NUUHHX KOMOUHAIMAX ODOCHSKUBAKWTCH HA Boel
wronamy, Ipmrerawuel ¥ pycay peru Kuswi-Jepe (cm, puc.8). Ipm 3ToM IoBCEMe-—
CTHO HAOMOIAETCA W3BECTHAf IOBTODASMOCTH JINTOJOTMYSCKOl XADAKTEDUCTHRY [BYeK

YerHue mauxy paspesa (IIL,IV,¥I,Vl) xaparkTeprsyoTcs MHDOKYM DaCIPOCTpPAHEHW-
M TVIMHWCTHX IOpOI; (UIMIOMIHOE dYepeloBaHHe TPYO0- B MeJKO3E€DHHCTHX 006pasopa-
HEf B HEX HECKONLEO MOJIZBAeHO. B HeWeTHHX DAYKAX, OCOCEHHO B BepxXHe#l W HiDk—
geft wacTm paspesa, HaGMoEAeTCA ADKO BHPAXEHHOe DUTMUYHOE YeDEeXOBAHWE IVIMHUC—
THX CJAHIEB N aprAUIATOB, &JeBDOJUTOB ¥ TECYAHWKOB, IDHYEM IeCHUaHO-AJeBPOJH-—
TOBHE IOPONH B HUX caATanT mHorma 10-I15% momeocTH. BepXHuWe IAUKY TOJMH, OCO—
Gerno YI,YII,VII, comepkaT MHOT'OTMCJAEHHHe IDOCJIOM CYyMbdumauy (mmpuT) ¥ cHIepH—
TOBHX KGHEDenmit; pasMepH HX Kojmedmorcs oT I-3 mo 5-I0 cm B mmaMeTpe.

B BepxHe#l, NecdaHMCTOH, WACTH BepxHesnaxxaMcko#t c¢BuTH I0.ILAHIpeeB ¢ coaB-—
ropam {1970] o6Hapyrwm ocTaTkE amvomnToB Leioceras Wilsoni Buckm. p Ludwi-
gia sp., HOCKONBEY NOACTWIAKNINE €€ 3aUHKAMCKAS U HICKHeANAXKAMCKAS CBATH CO-
mepraT (ayHY Leioceras opalinum Rein., NO3BOJAONYD TBEPNO COHNOCTABIATH HX C
rapaxcroit cBuroll BHemeell soHH Toproro JarecTamEa, a NEDEKDHBADIME €8 Tela#-
CKafg M XeMUKYPCKAA CBUTH XapaxkTepuaynTcd Haxomkamy Ludwigia murchisonae Sow.,
& Takxe Staufenia sinon Bayle H Ludwigia bradfordensis Buckm., PYHOCOmep-
Ralad BepXHeANAXKAMCKAA CBUTA IOBOJLHO ONDEIEJEHHO CONOCTaBIASTCHA € HmkHei
9ACTEN ETaTImHCKOf cBuTH KEHoro Jarecrama [lanos, 1976). AaneHckmit Bospact
DYHOCOIEPRAINY OTJIORSHWN DO3BONAET, KAK MH YVBUOMM B JAJhHeimewm, Golee OIpe-
IGJICHHO OYePTUTE: IBJeoreorpafuieckyn 0CCTAHOBKY (QOPMADOBAHVA 3THX TOMN B IPO-
JBAET CBET HAa HEKOTOpHE OCOOEHHOCTH WX CENHMeHTAIMM W IUareHesa.

Mzyuaemoe MECTODOXUEHHE DACHOJAraeTCA MEXLY LByMA KDYIHHMM CySHMpPOTHHMM
pasiovaMy - AxTHualfickmm n Jonmvgafickmm (cM, puc.8). Kax IOKA3aimM MCCIeNOBAHES
0.0 Aumpeena, U.E,Jommmyra n C.B.Casusa [1973]. MHOTOUVICJICHHHE DA3PHBH, pPasz-—
BUTHe B-Ipemenax DYNHOTO NHOJNA, OCBENUHANTCA B TDH CHCTEMH: CEBEPO-3aIRNHOTO
mpocrupanus (300-340°), cySmmporHoro (260-280°) w cyomepmmmomassHOTO (0-I5°)
IpY SEHOM IpeollamaHuy CeBepO—-3aIBNHOTO W CYOMADOTHOTO,

MaxcmmMasbHAA KOMUEHTDAIMA HADYmIeHW# HAGMOmacTed B IoNIoce, IBpPaUIeasHOH
AXTHYgICKOMY pasycMy U yrasneHHOH or mero Ha 0,8-I1 M. 5Ta 30HA CMATVA ¥ IOBH-
[MeHHO{ TPeUMHOBATOCTH MECTAMA MHTEHCHBHO MUHEpAIW30BaHA. B ee Iperejax JoOKa-
JN3OBAHH JIMH3000pasHHE KOM9eNaHHHEe Teld HeCKONBKNX MeJENX DYIOIpOABIeHHi.
Ona BHIEJASTCA KAK DYNOHOCHAR 30H2, [ImpOKO DASBUTHE MDOIYKTH OKUCICHUS CYIH-
(umoB MO3BOJNANT YeTKO TPACCHDOBATE 3Ty 30HY ODYNEHeHWT HA NOBepxHOOTH. llopo-
I BOOME DYIHHX BHXONOB TDPEMUHOBATH, WACTO DARINPOCNEHH, OCBETNEHH W OKBADIO-
BaHH, JOWHOCTE TEeXTOHWISCKN HADYUEHHHX HODON OIPeNeJAeTCA NEeCATKAMM MEeTpOB.
IlpocTupaHue 30HH 280-310°, magenwe ovens kpyroe. Ilo NPOCTHPAHI® 30HA NOYTH

COIVIACHA C BMeManIUMA JOpoNaMy Ha NIHEeBHOM IOBEPXHOCTM, HO He NCHKINYEHO N ee
3. 3ak. 1589 3



Ceryluee NOJOKERVE N0 IMIEHUN HA TUIyCMHe, TOEe HENOCDEeNCTBEeHHHe KOHTAKTH pyI-
HHX TeJ M CJOHCTOCTE IIOPOXL YACTO NEepeCeKanTCd.

SO0HH TPEmMMHOBATOCTH NO3BOJNANT BHIEJWTE B Npelesax MecTopoxnenns Kmswmwi-le-
pe IB2 DA3IMYHHX TEKTOHHYECKNX Onoka. Uro-zamamuuit TerToHmdecknfi GM0K mmMeeT
CJIIORHOE CTDOEHHS M CMAT B CHCTEMY SHTHKIMHANBHHX ¥ CHHKINHAJGHHX CKIAIOK.
Cpemm HEX OCOCEHHO BHUENMOTCA LeHTpaANbHAS aNTHRIFHANE, IDnieTannad X Kusmi-
JleprHCKOMY TJIAEHOMY pasjoMmy, ¥ DRHAS aHTHRIMHANE, DACIHONORGHHAA Ha EpaiiHeM
nro-samne paitona. Baaromapa CAORHOH CHGTEMe CHIATY2TOCTH B UCCASTOBAHHEX
paspesax HEeCHONBKO pa3 IOBTOPANTCHA BEDPXHUE YACTY BeDXHeATaXHaMCKO# NONCENTH
~ nawm YI-IX.

Ilpn mepexofie K CEBEepO-BOCTOYHOMY GMOKY TeONOTHYSCKAs CTDYKTYpPa 3aMeTHO
ympomaeTcd. 3mech MH MMEEM NEeJ0 ¢ MOHOKIMHANRD, Iajanijeil HA ceBeDO-BOCTOK.
BereneTere TAKOTO OTHOCUTENLHO IDOCTOTO TEOJOTMYSCKOT0 CTPOEHNA B 5TOH uacTm
MORHO HAGOMATH HODPMAJABHYO NOCJIENOBATENLHOCTE mauerk - I-YIL

Kaprupopanre CTDYKTYpH MecTopoxmeHns, sHnonHeHHoe 0.A.OcerpoBhm m A.A.Cmo-
HASBHM [19'?'7], TO3BOJIWIO YCTAaHOBUTE, WTO B _Ipenejax DYIHOTO IoJA J9eTKO yeTa-
HEBIVBANTCA IBE CUHKINHAJNLHHE W NBE SHTHEIMHAJLHHE CHIATKE TPeTHeTO IODATKA
0MeKABKA3CKOTO NDOCTHDAHAR C DABMAXOM KpHiheB 150-300 M. CKIANKM CRATH,2CAM-
METDUYHH, ¢ OCEBHMI IMIOCKOCTAMA, HECKONbKO 3aIDOKMHYTHMA H8 ceBep, ¢ He3Ha-
unTeNbHol yumynmmedl oceit. RHHE KPHILA CHHKIMHAJNEH CIV3KM K BeDTHKAJEHHM,
MEOTTIA C OCpaTHHM IRZeHNEEeM K DIy, a CoBepHHe MeHee KpyTHe (yroa magerms 50-
60°). CrI2mRE TPETHETO NOPSIKA OCJIOREEHH GOJNee MJREMI CHIAJKAMA TeTBEPTOTO
TNOPAIKA € pasMexoM Kpwise® 5-20 m n Mesee, a Te — IUIOHUATOCTED, 0COGEHHO 3a-
METHOH B 3aMKOBHX JacTAX. B 3aMKAX CKIAIOK HAOMNIAeTCH IBYX-TPEeXKpaTHOe yBe-—
JVIeHKe MOWMHOCTell IVIMHWCTHX TOJI, YTO OCYCHOBISHO IVACTHISCKUM BHRIMAHEEM
MATEDUANA B XO0Ue CRIANKO06Da30BaHWs. OceBHe IDIOCKOCTH CTPYHTYD OCOGEHHO CIJIE-—
HO TPaCcCHPOBAHH 30HAME KIWBaxa. OCHOBHOM CRmATYATOR CTDYKTYPOR MeCTODORIESHNS
ABIAETCH CeBeDHAs CUHKIMHAJEL, B IpENeNax KOoTopoidl [0 CHomHOR cuCTeMe EDYTHX
CYCHEPOTHHX TEKTOHAYECKWX NBOB JOKAJNWZOBAHH DYIHHE TeJA.

Mecropoxnerme Kmawmr-lepe mpencTanmieH0 OBYMA JHH3000pasHEMA 3aiexamy ( pHeC.
9). OHE IpOCTPAHCTBEHHO PA3OCMEHH X 3aleranT Ha JeBoM (JeBoGepemHAS SaJeXD)
z mpasom (lpaBoGepexEas 3anexs) Geperax p.Kmsmn-llepe. Sasexm NDeNCTARIADT CO—
Ooil JIMA3OBMIHHE Tena, B KOTODHX MACCHBHHE IMDUTOBHE ¥ XAJHKOIMMDAT-IMPDOTHHO—
BHE CKOIVIEHHS YepeIyhTCa ¢ GPeKYMeBHME N NDORATKOBO-CETYATHMEA CHOIUICHEAME
XaNpKOIMPYT~IMPDOTHH-KBAPLEBOT'0 COCTaBa., XApaKTepHO, YTO MDORAIKOBO-CETYATHE
EBapI-CYIbPUNHHE 30HH KAK OH OKDYRADT MACCHUBHHE DyAHHe o6pasoBaBma. Ode zaye-
XY EMENT ONMHAKOBOE CeBepO-3aIANHOE IPOCTHDAHWE (285-2909) , B OCHOBHOM KDy~
TO® KI'0-BOCTOYHOe mazenme (70-80°). OrMewaercs BHIOJTARWBAHWE X yBeJIudeHNe
MONHOCTA DYH B OTHEJEHHX HHTEDBAJNAX, 8 MeCTAME HACGTHIAETCA HM3MeHEHWE HAIDAB-
JIOHWd [ANICHAA HA o0paTHoe. XapakTepHO# OCOGEHHOCTHD DYNHHX TeJ SABIASTCH Ipe—
BHIEHWe X DasMepoB N0 mafeHmb (Gosee 800 M) Hapm pasMepaMy DO NDOCTHDAHID
(350-400 M). Kax oTmewant M.M.KypGamoe, A.A.Tapvam ¥ mp. [1980], eCTeCTBeH~
HO® BHRJMHWBAHAE DYNHHX TeJ IO IPOCTEDAHMD CBA33HO CO CMENEeHWeM DABDHBHHX M-
DymeHE# IpY H3MEHeHWN NDOCTHPAHNA - CYCMEDOTHOTO HA TeHEDANHHOE, CeBEepo-3a~
mnHEoe. OHM IDENNOIATanT TaKke HAJNWYME NOISDEYHOTO AWBHDHKTHBA HA JeBoM Ge-
pery p.Kmsmi-Jlepe. 0 ero cymecTBOBAHAW NONO3PEBAJW ¥ NPYTHE MCCJAEIOBATENH

[2amm, Pacosa, I971; YepHerxo u ;p., 1975].

Buyrpenree crpoenme IpaBodepexHoro pymHoro Tesa (cM. puc.9) OmpemenmeTCH
DAcIpOCTPAHEHNEM B HEM MACCHBHHX, MDOXENKOBO—CETYATHX M CPeRYMeBHX DY ,IOpen-—
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Py c. 9. Teonoro—-CcTPYKTYPHOE MOJNOXeHHE DYyINHHX TeJ] MECTODOX—
neurn Kmamn-Jlepe: a - eaodegexﬂaa exp, O - mpaBolepeXHad
sanexs (mo 0.A.Ocerposy (1977, 1978]

1-4 - pyna: 1 - mMaccUBHAs XaJbROIMPHT-NAPPOTHHOBAf, 2 — MAC-
CUBHAS IWMDATOBag, 3 — MACCHBHAA canepmT-NADHTOBAA, 4 - XaJNBKO~
BEHOBAA; - CyJbiROHO-KBapUEBHil MTOKBEDK; - KBApueRas CHITyYI-
xa: 7-9 — AUTOJOTHYECKWE OCOCEHHOCTH Havek: 7 — JIMHSH KOHKpenmft,
£ — IJACTH TEeCYaHuKoB, 9 — THACTH ToEH; IC - TEKTOHMYECKFe HADy-
meEua; 171 - CJAHNEBATOCTH OCEBOfl IIOCKOCTHE, ODHEHTHMPOBKA MeHAEe-
TCH; t2 ~ nwruan Tpanyma dnoxa-ononsHg. W-X - magww: 0, ¥, IX -
necYago-aieBpuTO-TIHACTHe, 1Y, JI, VIl - 4epHHE IVIFHKCTHE CJ3H-
1H, YII - ANERDATO-TIMHUCTAR

MyMEeCTBEHHO MEIHO-IMDDOTHHOBEX. MACCWBHHE DYOH CJATART IEHTDANBHYD YACTH DY
Ho#t ymH3H. [PORWIROBO-CETYATHE DYIH IDHYPO4YeHH KAK K BHCAIEMY, TAK O K Jexa-—
geMy GORy 3aj/eX¥, HO BCTDEYANTCA E BO BHyTpeHHe#l ee 9ACTH, THe IDEYDOTIEHH K
30HE ORBADIOPAHHHX TUMEWCTHX CIAHNSE. BpexdmeEHe DYIH DA3BATH B OCHOBHOM IO
TPAHANE MA.CCHBHHX DYI ¢ IDORMIROBO-CETUATHME, SBIAACH IEDEXONHHME MEXTY HUME,
M o6pasynTcs BONASH KOHTAKTA MACCHBHHX DYH C BMEHARINME IOpOTAME 38 CHET
NOABIEHWA B [EPBHX OCTPOYTONLHHX OGNOMKOB BMEIENMAX HOpoXN. KOHETAKTH MACCHB-
Hof pymHEO# JVWH3H ¢ BMEADNAMA NOPONAME YeTKHe, JACTO OCJOXHEHH TEKTOHWIeCKd-
M CDHBAMA, IDOXONANAME WIE HENOCDENCTBEHHO N0 KOHTAKTY, WIM BOJWSH HETO.
CIOHCTOCTE N CHIAHIIEBATOCTE IOPON MECTAME NOYTH COTVACHA KOHTAKTY, HO MECTaMu
ODETHRAETCA B HEMy TON DA3IWYHHMEA, HHOTNA KDYTHME YIJENHA.

lIesoGepexuoe pymHoe Texo (oM, pEC.9) TamEe CJAGKEHO MACCHBHHME, GDEKIMEBH—
ME ¥ NDORIIKOBO-COTYATHME DyIeaME. B CTDOSHHME MACCHBHEX DYX 3IeCh HAGHNIADTCH
HEKOTOpHE OTJIMYMA: OTCYTCTBYDT MACCHBHHE CasiepHT-IMpETOBHE DYAH, COCTARIAD-
mWe XaparTepHyD 9epry [pamotepexuoft saiexn.

B momepeusom ceveHrm JlepoOeDexHOTO TeJa MecTaMy CHI2 ONHCAHA MHHEDAJIOTH-
YoCKAA 30HANBHOCTHE: B BECA9eM GOKY DASBHTH IDEPMYmMECTBEHAO MACCHBHHE CEDHO-
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xoygeaHEHe DYNH, CMeHSKNWECHd B CTOPOHY JeXadeTo GoKa IWpAT-IMPPOTEHOBHME, &
3aTeM - MEIHO-IMPDPOTMHOBHMYM. Ha fuiaprax OTMEYAeTCA HAJIOREHHS IOMMMeTALIHIe—
CKoft MMHEDEJW3AIMAE HA CeDHOKOMYeNAHHYD. [[DORWIKOBO-CETIATHE DYIH DASBATH me—
PMymecTBEHHO B JexadueM GOKY cmwiomeof pynHo#t sasjexy, HO BCTDEYANTCA I B e
BHYTDEHHAX YACTAX; OHE HMEDT DE3KHe KOHTaKTH O CepHOKOJMeIAHHEM TEJIOM, TOTIA
KAX IMpPPOTHHOBHE DYAH 00pasynT ¢ HMM HOCTENEHHHE epexoms [Kypdaaoa " 1p.,
1983] . KouTaxTH DyAHHX CKOWIEHEE C BMPNAKWIUME NOPONAMA, CMATHME B MeJIEWe
CETAIRE, 4 TAKRE UX B3AWMOOTHONEHHA CO CJAHIIEBATOCTHEO OUSHD gerrme. OpymeHe-
HUe MECTAMM TOYTE COTVIACHO CO CJIOMCTOCTHD ¥ CIAHIEBATOCTHD, HO MHOTNA SaHH-
MSeT 0O OTHOUEHWN K HUM CeKymee IOJOReHNe.

JIDGOMHTHHEE UeDPTH B CTDOGHUE OOEWX DYAHHX 3aiexell HOIMOTAT 0.A.0ceTpoB
[1978]. Bror mccmemoBaTems yoraHommwr, Wro B BepxHedt wacrm JesoGepexuol saie-
®W o ToryomeH 100-I20 M oT NHeBHOH NOBEPXHOCTH PACHDOCTDAHEHH MACCHBHHE IM-
pETOBHE DYmH, o6pasyomme cBoeolpasHyn "mpodky". B Coxee ormcxenHo#t ¢ IMOBEDX-
gocrE [lpaBoGepexHofl JmHse aHaloTmdHAd "IpOCKA" OTCYTCTBYyeT, HO ee OHIoEe Ccy-
NECTEOBAHNE YCTAHABIMBASTCH N0 NPECYTCTBED B OKMCJGHHOA KBaplemoll CHIyIRe
TAHG - DENAKTOB MACCHBHHX MMDUTOBHX DYI.

BOSHERHOBOHEE MACCHBHHX IMDHTOBHX DYX B IPHIOBEDXHOCTHOR WACTH MECTODOR-
IeHHS ABTOp OGHACHAET DA3BMTHEM 31eCh Cojee ORMCIMTENHHHX CDENl B MOMEHT IVA—
BEoft JBsH DyIoOCpA3OBAHES. BHIANEHMe H3 DACTBOPA MACCHBHOTO MEpHTA 3&KyIODH-
BANO KAHAN, HCHONB3YEMH THIPOTEDMAME, ¥ GJATONPEATCTBOBAIO 00pa3sOBAHMD 6o-
Jlee BOGCTAHOBHTENLHHX VCIOBEAR Ha ToryomHe. EJarofaps BOBHMKWEH N3OLANMR HA
rory6usax Gosee I00-I50 M TUIPOTEPMANEHHE DACTBOPH BaamMomeiicTBOBAJH C Opra-
HPYeCKEMA BOCCTAHOBETEJAMA BO BMEWANMAX CJAHIAX, H 31ECh 06pa30BHBANACE IMD-
DOTHHOBHE DYIH.

Mrgeparormw pyn MecTopoxmeHus Kuswr-Jlepe H3y9aid MHOTHE ncc.rrenozzarem[AH—
Ipyuyk ® mp., 1967; Byamse w zmp., 1972; AmmpeeB @ mp., 1970,1973; Ueanwmwmit
m 1p., 1970; Padopa, 1973; decemmo, 1973; Pwmom, 1978; Haposzaymm, IS8I; =m
Zp.] . Bumo mox23apo, YTO IVIABHHME DYZHEMM MPHEDaJaMd ABRNANTCH IMDHT, IEDPO-
THH N XAJpKOIMDHAT; B NONYMHEHHOM KOJWYECTBE NPHCYTCTBYDT cfarepmT, TaNeHHT X
M2DKA3AT.

Kax Bupno ms va6r.2, cocramiemmoft mo mammm J.T.Haposaymm [I9681) m H.K.Ky
pGaHOBa G COABTOPAMEA [1983] IJIA DYI HemsMeHeHHOZ 30HH m 1o Marepuasam D.II.
AxmpeeBa ¢ coaBTOpaME [19‘?3] = IJIA DYA 30HH OKWCJISHWS, MUHEPSJRHHII COCTAB Me-
CTOPOXNEHEA BeChkMa 6oraT ¥ pasHoofpazeH. ComacHo mpercramreHmsam K,ILAmmpee-
Ba ¥ Ip. [19‘73], MACCHBEHE ¥ OpeRYMeBHe DyIH [0 MMHEDANBEHOMY COCTaBY MOXpas—
IeqdnT HA MHDHTOBHE, IMPUT-IMHPDOTHHOBHE, IMPPOTHHOBHE, XANBKOIMDAT-IMDPOTH-
HopHe I cfasepnT-mEpETORHe. [IDORWIKOBO-CeTHYATHE DYIH EMEDT HEIOCTOAHHHR MA—
HepaJbHHE COCTaB, ONDENENANNEACH KONMYECTBEHHHMA COOTHOMEGHAAME CIATADNUX X
TPORIIKOB, CPeIN KOTODHX BHIEJADTCH KBApUEBHE, KBapl-KapGOHATHHE , KBApI—IM-—
DHTOBHE , KBapI-XarbKOIMMAPATOBHE, XAJNHKOIMPAT-IMPAT-IMPDOTAHOBHE , KBADI-IMPPO—
TUHOBHE , XAJBKOIMDAT—-CUNEPAT-KBADPIEBHe, XAJEKOIMPATOBHE, IMPPOTHHOBHE, IHMDH-
TOBHE H CdesepHT-TaJeHHTOBHE.

Pacmpeneserre paziMdIHHX MEHEDAJHLHHX THIOE DyI HA MECTODORISHWM BEChMA He-
paBHOMepHOe. B mpemenax IpaBodepemHofl zajexd NpeoCIalapT IMPPOTHHOBHE PYIH,
cocramIAnEe 72% Bcex pasHoBEOHOcTefl. Ha oMM IMpPAT-IMDDOTMHOBHX NPHXOIMTCH
167, XaJBROIMDET-IMPPOTEHOBHX - 9% M mpmrToBkx - 3%. Ha yuacTre JleBoGepemHOl
3aJleXd COOTHONEHWe THUIOB DyH CYmMEeCTBEHHO MHOe. 3hech DacHpoCTpaHeHH cianepuT-
-IMpUTOBHe pymH (37%), mipmr-mppormHoRHe (21%), mpmropxe (20%), MEDpOTEHO-
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Tadnwmwuna 2

MerepamsEHE cocTaB pyn MecTopormeHms Kmsmi-Jepe

Pacmpo- Muzepairs
cgggggn HeHW3MeHOHHO# 30HH SO0HH BTODHIHOTO
MRECDPANOB ORHCJIGEAA
DYIHHS RILITH HHE
Traprme |[WpRET, IMpPOTHH, XaJbRoIM-| KBapu, cmme- |I'eTET, JHAMOHET, SADO3HT,
DET DRT GDOMAHTHT, XATLROSWE
BropocretCasepar, raizeswTt, Mapra- | JomomuT,aHRe-|Maprasur, GOpDHAT, ROBEJ-
UOHHHE ooy DHET, KANBIWT,|JIMH, KYIDET, CAMODONHAS
XJOpAT, CepH—|Mens, MAJNSXHT, a3yDHT,
HAT XPH3OKOLIA, CMETCOHMT,
TIeppPyCHT, SHIVIESHT, XAJL—
KAHTHT, MEJAHTEDAT, I'MIC
Pepewe (TemaTHT, CGHERIAA DYyIA, Tparar, noxe-|®uGpodeppHT, KOIMAHWT,
BUCMYTHH, TEIYDOBMCMYTHT,| BHe MIATH, HATDOAPOSHT , TAJOTDHXHT,
ROGAMbTHH, EACCHTEDHT, amEGomE” , MADTAT, MyMKETOBAT, AXOG—
MATHETHT, TUAYKONOT, JMH- | IEDOKCEHH:, |CHT, IMpOIM3AT, CpefHEpHT,
HenT, BOMBpPAMHAT, mMEEJHT, | FATONWT, (um—|MATHE3NT, KIAMHOBIDHT, IA-
TopcRopdET, HEKEJHMH,BODPT- | ODET, MYyCRO- |DATOHAT, CKOPONHT, CTAMH—
IMT, CTAHHWH, 30J0TO Ca- | BHT, GEOTWT |IWT, SPHTDHH, JHCETEHAT-
MODOJHOE , CHNEBEHAT, Ka- OIFBEHUT , mApOMODdmT,
JABEPHT, ApCEHOMMDHET:, rerpagmmr (7?)
REHOBADE®
b 3

- MmAepay ofHADyXeH B IPOTOJOYKAX H3 DY

‘sue (I16%) E XAUBROMIpET-MEDPOTEHOBHE (6%). Tawwmu odpasom, mis JlepoSepemmoit
YACTH MECTODOXNGHEA GOJOe XADAKTEDHA NOIAMeTANLINIeCKAS ACCOIMAIMS DYI.

B mpemesax mecTopoxieHEs Kmsmn-Jlepe pasHEMM HCCHIENOBATENIAME INeJaluchk G0-
Jlee WM MEHee YIAYHHE NONHTEX BHUEJHTH MAHEDANBHHE NADATEHOTHEUSCHHE KOMIDIOR—
CH B yCTAHOBHETEH IOCNENOBATENBHOCTE EX (opmmpoBanmd. Tar, B padore K.l Ammpe-
eRa ¥ np. [1970] Guro HpemmomeHO DASNNYATH NATH KOMIVIGKCOB MEHEDAIOB, MOCHS-
NOBATENHHO CMEHANNEX IDYT Ipyra: 1)KOMIWIERC CYMEIMIHO-EADOOHATHHX KOHEDemwi,
BRIDUADNME CHIEDHT ¥ IWDHT; 2)CHIEKATHO-NHCYIbAMIEHE KOMIIEKC (IMDHT, XJODHT,
EBapn) ; 3)KOMIIERC MAJOCEDHWCTHX CYyib{umoB (IMpDOTHH, X2JLKOIMDAT, CHAJIEpHT,
KBADN, CHUEDHT W Ip.); 4)cymsimmHo-RapGoHaT-KBADIEEHE KOMIIEKG, B KOTODOM
IpeoCzazaeT MEPAT; 5)MAHEDaNH 30HH ORHCIeHMA. B Goxee mosgsmx padorax b,ILAm-
Ipeesa [Ammpees m 1p., 1973], a Tarxe B.M.Byanze [19'?3] OCHOBHOE BHEMAHHE
OHIO ymeleHO TpeM TVABHEM DyHoOGDABYHOEM KoMIIeKcam: L ) KBapI-IMPUT OBOMY;

2) MenEO~IMPDPOTHHOBOMY; 3) IONHMe TALIHIECKOMY.

OTBepras ¢cBAsh IPONECCOB DYNOOGDA3OBAHMA C OCANOTHHM mpoueccom, 0.A.OceT—
pos [1978] IPELIORWI CBOD CXeMY CMEHH MWHepaJbHHX [BDATEHe30B Ipy HopMmpoBa—
HIE sanexedl mMecropoxmerus Kmsmn-Jepe (pme.I0). B cooTBeTCTEBEE CO B3TVIgIAMA
9TOT0 meCHenoBaTeNs DPynooCpazoBaHUEe HAYANOCH C BHEZDEHES B SOHY DAsJIOMA pac-
TBOpOB, OTJIATARNIZX MONOYEHA IPYSOBEUHHE KBApI ¢ KaplOHATAME, IMDHTOM X XJIO—
PETOM. 3TO XpymKOe 06pazoBaHme GHIO TpeBpameHo B cepH CpeRIMil HaI0XeHHHMY
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P c. I0. IlapareHeTHuecKEe acc YA MUHeDAJIOB B DyIHHX TeJlaX MeCTOPOXR-
Ienma Kmamn-llepe, mo 0.A.OcerpoBy IS’?g_[

TEKTOHHIeCHEME TeQopMAIMAMMA, & 34TEeM OCpa30BABINAECA B 30HE DAa3JIOMOB NOJIOCTH
Cunw sanoaHeNu CyinMIaMm HocHenyomwy remepaiwii, Hapany ¢ sanoHeHWEM VMEAR
MeCTO MeTacoMATHYECKNe 3aMeleHHA CY/b(mmamMé IMMHACTHX CJA2HIEB.

HmveHHO TarwM oGpasoM, no 0.A.OceTpoBy, cHOpMMDORAIWCE MACCHBHHE, NOJMOCTA-
THe, OpeKYneBUIHHE W MTORBEDKOBHE DymH. CXema IOCIeNOBATENLHOCTH MEHEpANo06-—
pasopaHua, paspadoranHag 0.A.0ceTpoBHM [19?8] , HECOMHEHHO ABIAETCA KDYIHHEM
IOCTEECHMEM B NOBHAHEE CYXHFHIHOTO pymoresesa Ha Kusmi-Jepe. Ee HemocTaTKOM
ABRNAETCH JIANE HENOOUEeHEA DONM CelMMEeHTAIMOHHO-IMATeHETHIeCKMX IPOLEecCOB, KO-
TOpHE, KAk MH YBHIUM [aJee, MTPai¥ BaxHYyD DONb B DA3BUTHE IOCASIyONEX, COO-
CTBEHHO THADOTEPMANGHEX fpdeHmit. OKoXopymHe W3MeHeHHA B Ipenefiax o0emX sa-
Jexeft mecropoxmenus Kusmi-llepe He3HAUNTENHLEH. B OCHOBHOM 9TO OKBADNEBAHEE,
KapOoHATH3ANUA ¥ XJIOPHTH3alAA BMENADIMX IOPOX, OCOCeHHO CHJIBEHO IDOABIEHHASA
H2 KOHTAKTAX C NPOXAIKOBO MEMHepaimzaumeit, B 3aip6aHIAX MACCHBHHX DYI M3Me-—
HEHEf BMEIADMAX OTJOXEHW! NDARTAYECKH OTCYTCTBYDT.

3apepmas HA STOM OIMCAHV® KOMYSIAHHHX ¥ HONYSIaHHO-NOIMMETAJUIMISCKEX MeC-
TOpORIESHUR M pymoIposRileHwi KHOTo ckiona Bomsmoro Kaekasa, Xorezock GH HOI-
YeDPRHEYTEL CACXyDIMe OCOCSHHOCTH ¥X JICKANu3AllME,

Mecropomuenns Karex, Kanmar, fwimswaft m Kmsmi-Jlepe, a Tamxe CONyTCTBYRIME
MM MHOTOUMCJIEHHHE DYIONDOABICHNA DacHmoiaramrcs B mpefenax Tdaxckora m Ban-
JaMCKOT'0 aETHRIEHOpHeB. OTDOMHYD DONE B MX DasMOlleHHE HIDADT Da3DHBHHE TeK-
TOHNYECKHe HADYWEeHWH THDA HANBUTOB M B30pOCOB, HEPEIKO KOHTDONEDYRNHRE ION0—
EEHHe DYIHHX Tel.

MecTopoxnerus NprypodYeHH K QUIMMOMIHEM OTJIOXEHWAM UIMHcOaxa, Toapa M aale-—
ga. OHE He BCTpeYeHH B HUXEJERaIMX ToJmax TeTTaHra X CHHeMupa ¥, NO—BEIEMOMY,
OTCYTCTBYT B BHIESJECXAIMX OCANOYHHX oCpaszoBaHmax OGaioca m Gara.

XaparTepHO, YTO BCE OIMCAHHHE BHME DYNHHE OCHEKTH DACHOJaranTcis HA DasHHX
c¢rpargrpadudecKrX YPOBHAX, OXBAaTHRammmx nepwony oT 180 mo I70 muH Jer. Pymo-
comepRANAMA ABIADTCHA KANTArcKas, OeJOKAHCKAA, Ty0axCKAA I BeDXHEATAXKAMCKAR
CBETH,

Tpy aEaywse DACIDEENeHNA KONYETAHAHX ¥ KOTIEN3HHO-TIOMMMeTALIIICCRAX MEC—
TopoxNeRmf B paspese ofpamgeT HA celd BHAMARME FX IIOCTOAHHAA M TECHAA CBABE
¢ TOJIAME TVIMHWCTHX CJAHLER ¥ apTWLINTOB, OKDANeHHEHX B TeMHHEe TOHA, HEDENHO
conepmamve NOBHNEHHHEe KOJMYECTBZ DaCcCesHHOTO OpPTAHNYEeCKOI'® BemecTBa M MHOIO-
YUCNeHHHE CHIEDPUTOBHE ¥ IMPUTORHE KOHKpermn. VMeHHO TAK BHTASIAT TYyCAXCHAA
cemTa, Buerziomag KaTexckoe MECTODORIEHWe, CRNMOKAHCKAS CBHTA, 3aRINUANIAS B
cebe mecropoxmenye Pmmisvail, RanmaATCKAs .CBATA, ¢ KOTODO# aCCOUNMEDyeTCA OXHO-
MMEeHHOE MeCTODORTSHWE, ¥, HAKOHeIl, BeDXHEANAXRAMCKAS CBUTZ, 3aK0YA0NAL B
cefe pymu Kmsmn-Jlepe.

He oTmevAeTcs HOCTOSHHOM HOpPOCTPAHCTBSHHON CBERM OpYHeHeHES ¢ oQly3HBHEMU
ofpazoBanuaMy, JICRIWYeHWEM H3 5TOI'0 IDABWIA ARIASTCS, NO—BUIUMOMY, MECTODOE—
neeme Kammar, B ROTODOM OpyZeHeHWe 3ajyeraeT B HelocpelCTBeHHo#t OnmsocTH OT
aHIe3ETOB K aHIe3UT0-0asaisToB, CJATANNUX ANDO BYIKAHOKYNONBHOR CTDYKTYDH, &
TARKxe AHNEe3ATO-TANETOB, OCDA3YHINX NOKPOBH BHYTPH pymoHocHO# cBaTH, UTO Re
racaerca Mectopoxnenu# Karex, Idwmsvwa#t m Kusmi-Jepe, TO B HAX BCsRAA IPOCT-
PAHCTBEHHAS CBASE C BYJHAHOTEHHHME NDOABJSHMAME OTCyTCTByeT. bojee TOro,B PHA-
Ze padoT OHJNO OTMEYEHO "HaJOXeHHe" OPyNeHeHUs Ha HafikOBHf KOMIIeKC N¥adasoB.
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Tlo 0cOGeHHOCTAM 3A4JeTAHNA ODPYIEHEHWA OIMCAHHHE BHINE KOJYEeNaHHHE H KOTIde—
JMARAO-NOMMMETAIIFIECKAS MEeCTODORISHAS 00pasyor emuHH# pan. O RAYMHAETCA TH-
IMYHEMA CTPATHHODMEHME 3aJIeRKAMA, COTJIACHHME C HAIUIACTOBAHWEM DYIOBMEMAX
ornoxemmit (Karex), BXimuaeT DYNHHE TeJa, JAIF B OOMEX 9epTax COIVIACHHE C HA-
mwracrosammeM (Kaimar), m saBepmaeTcd INACTOBO-IMH3OBHIHHMA TEJAMM, YETKO
KOHTDONMDYEMEMY TEKTOHWYECKUMY HADYNOHWAME X CeRymuMH CJOMCTOCTE ION DPa3HHMUA
yraavm (Owimsualt, Kusmwi-Jlepe). llpm sToM B HocTeNHeM CIydae OpYIeHEHWe HOCHT
3aBeJIOMO PIMTeHEeTHIESCREE XaparTeD He TOJBKO IO OTHONEHMN K HAIUIACTOBAHMD Dy-
IOBMEIEKMAX OTJCReHNE, HO K TeKTOHWIeCKEM CKIANKAM, CIAHICBATOCTH ¥ HIMBAXY.

XapaxTepHO, YTO B TOM Xe DALY MeCTOpOXIeHW! YCIORHAETCA He TONBKO B3aMMO—
OTHOMEHWe DYN ¥ EMENAKNMX IOPON, HO ¥ NOCIENOBATENBHOCTE OCDA30BAHMA MEHE-
parsHHX mRpareHe3o0B. leficTBETesbHO, B KaTeXCHOM MECTODORNEHWH BHIEJIAOTCA TO-
JBKO IBeé IApaTeHeTHYeCKHe ACCOIVAINN MUHEDAJOB: IMPHT-CHIEDHT-MENsHIKOBAT-
KOHEDEIMOHHAS ¥ 2IMTeHeTHIECKY HAJOKEHHAS HA HEe KBApI-NOJAMEeTALINISCHAR
(rBapm, cHasepET, TaJeHAT, XAJpKOIMDHT, GISRIAA DyIE, APCeHOIMDAT).

B pynmux Tenax Kammara passmuapT 9eTHpPe IBApaTeHeTWYECKHE ACCOIMAINA MUHEe-—
panos: -1)REapl-MpUT-CATePATOBYD; 2) MPPOTHH-IAPHUT-NOTEMeTALIEISCKYD; 3) M-
DET-MADKABHTOBYD, PA3BHBAKMYNCA 34 CYUET JIecyisfnmmmsarym nnppo'rnﬂa 4)xBapn-
XaJbKOIMPUTORYD B BHNE MDORWIKOB ¥ MTOKBEDKOB.

Ha mecropoxmenvy dwmsgall yoTaHABIMBADTCA NATH ACCOIEANMA MIHEpadoB, CMe-—
HEOMEX NPYT IPyTe B Ipolecce pymoreHesa: 1)KBapO-CepHUMT-XJIOPATOBAS IDEIPYI-—
HAf; 2)paHHasg IMPAT-XANHKONMIDUTOBAS; 3)NDOAYKTHEHAS, NDENCTARICHHAS C{amepm-
TOM, TAJNEHWTOM, IMDATOM ¥ KapGoHaTaMu; 4)XaNsXOIMPHT-IMPDOTHHOBAS, HAJOREH-
HAs HA NONMMETAIIMYEeCKYD; 5)NOCTDYNHAS RANBIAT-XJIODET-KBADIEBAS [Kypdaﬂos n
mp., 1967].

Haronen, B mpenesax ofemx pyneux sanexme# Kusmi-Jlepe, oCOGEHHO ecl® yIeCTh
CenMMeHTAIMOHHO-MUATEeHeTHYeCKrAe MPOIeCCH U ABNCHWA, NDOTEKanm@e B 30HE OKHC-—
JIeHAA MECTODORNEHWA, MOXHO BHNEJHTE CEMb MUHEDAJOTHYECENX accommamuii. B cod-
CTBEHHO Ipomecce pymoodpasosanmsa, cornacHo 0.A.OceTpoBy [19?8] , CIemyeT pes-
argaTh: 1)cumepur-KBAPIEBYH CTANM0, NDeNCTARISHHYD XJIODUT-CHIEDHT-KBApHeBOR
acconmanueil; 2) MPAT-IHEPPOTHHOBYR HOACTANEN C KBapU-IHMpET-C{aeDHT-XaIbR0mI-
PET-IMPDOTHE-CHNEPETOM; 3)XAJBKOIMPAT-IMPPOTHHOBYD IONCTANMD C accommanme
K00aJs THH-XAMb KOMMPAT~IMPPOTHH; 4) rajJeHuT-CcHasepuToByD CTAIND C TaJeHHT-CHa-
JepHET-IMPETOROH! acconuarmefi; 5)xBapmeryn crammo ¢ accomwamuelf mOIOMAT-KBADI.

InGomuTHO, 9T0 YCJOXHEHVEe MUHEDAJOTMYECKOTO COCTABA DYI M, CIENOBATENBHO,
JCHISHEA MHOTOCTAUUWHHOCTH DyHOTeHesa IDWEONUT K NOARTCHWD BCe G0JN6e BHCOKO-
TEMIEPATYDHHX DYIHHX MRHEDAJOB.



Tmama Bropas

JITTONIOTHA PYICBMEIARIP OTIOEEHUIL

Omuolt ®3 3ama9, NMOCTARIEHHHX ABTOPaMY NaHHO! DadoTH, ABIANTOCHE H3YYeHME
JUTONOTO—-DarMabHHY YCJOBM 06paz0BaHuA DYIOBMENANIKX OTJOXEHW! MecTOopOmIe-
it Ommmadait mw Kesmn-Jepe. 9Ta 3amava OKasaNach AOCTATOYHO TPYIHOHE, mo-
CKOJBKY (WMmompHHe TOJIM OeJoKaHCKO! ¥ BeDXHesUIOXKaMCKOR cBUT, BMelanupe
opyneHeHHe, mouTH Bo Bcell 30He lxHOro craoHa Bomemoro Kaprkasza oxazammchk
CIUIbHO W3MeHeHH IIpolleccaMy KaTarepesa, MeTareHesa W IWHaMoMeTamopimama,
CBABAHHOTO CO CHIANKOOOpa30BaHuWeM, [UmMHMCTHE NSYKM HEpPelKo OKAa3HBANTCA EBH-
KATHMA WM, HA0GODOT, PE3KO YBEJNMUeHH B MOUHOCTH, & TecYaHO-aJeBPHTOBHE II0-
DPOJH BMECTE C TIWHUCTHME CHSHOAMA OCJIORHEHH ARIGHIAMA KJIMEAXa B Taxoil cre-
NeHH, YTO BHABJEHWE IEeDBUYHOI CIOMCTOCTH TpeCoBAN0 CHENMANRHO OpraHn30BaH-
HHX HadmopeHut, Eme Goibme yCyryoaana TPYIHOCTH NCCHENOBaHW HanpAReHHAS
TEKTOHWKA, BJaroligpd OCWIMD DASJOMOB H CHIANYATOCTH HECKOJLEUX NODATKOB
PEKOHCTDPYUPOEATE HODMANGLHOE MOJOFeHWE IUIACTOR B DANE CNYYS6B OKA3HBANOCE
3aTPYTHATEIEHHM,

Bee sTm ocodeHHocTn cTpoernsa HxHoro ckioHa Bomemoro Kasrasa HECOMHEHHO
HAJORWIN CBOJl OTIEYATOX Ha BHIOJHeHHHE WCCJENOBAHWA ¥ B HEXOTOPHX CHyYadx
INpWBEJM K TOMYy, 9TO MH CHIM BHHYRIEHH OTKa3aThCA OT ¢ONOCTARNEHNS W3YYeHHHX
DA3pe30B HA IUIOUATA ¥ OTDAHWYMTHCS METANGHHM W3YISHWEM BEUgCTBEHHOTD COCTa—
Ba 7 TEKCTYpP OTOCPAHHHX OGPasIoB.

B pafionax mecropoxmenuit Pwmsvai u Kmsmn-Jllepe ToNeBHE WCCAENOBAHMA MH
mporomwm B I978-I982 rr. 3a »To BpeMA OHNI CcOGpPaH GONBNON KaMeHHHI MaTepn-—
an, XapaxTepu3ypimil MHOTOWICHEHHHE OCHameHWA, PasBeNOYHHE CKBAXMHH M ION3EM-
HHe [ODHHE BHpadoTku, MeTomuea padoTH CROMArACE K MOGIORHOMY JUTONOTHYECKO-
My H3Y9YeHHO HOpPMAJBLHHX Da3pe30B, A BHARIEHAA (alpaibHHX MSMeHeHH! mMpOKO
IpaxTEKOBANIOCH NPOCIErdBAaHUE OTIENBHHX ILIECTOB Ha IHeBHOf! IOBEpXHOCTH, B
ofHareHuAx. Ocod0e BHEMaHWE o6pamanoch Ha M3yUYeHHe BelleCTBeHHOT'O COCTAaBA,
TEKCTYP ¥ CTPYKTYP IODPOX, Claranimx pasped. CIeIMalbHO H3YYaNECh MHOTOYMC-
HeHHHE KOHKDEUWE®, OCOGEHHOCTY WX BHYTPSHHEIO CTPOeHUL, BIaWMOOTHOUEHUE C
BMemaCIFMI TOPONAME, IVIOTHOCTL MX ¥ YCJOBMS MX DOCTA.

B cBA3M ¢ GoXBIOH ONHODOINHOCTEHNW paspe3os, 80-85% MOUHOCTM KOTODHX cjara-
0TCA TIWHACTHME DPas3HOCTAMM, depés xamuwe 10-I5 M m3 mccaemyeMux ToJm oTGHpa-
Jmcys npodH Becom B 500-600 r; mpm ymTonorrYeckoll HeOIHOPOIHOCTH paspesa MH-
TEPRAL OUPOGOBAHWA COOTBETCTBEHHO YMEHEBWANCA, B HeNocpencTReHHO Gm30CTH OT
DYIOHHX TeJ ONpOGOBaHMe OCYUECTRIANIOCH depes I-5 M,

CrcTeMa ONpPOGOBAHWA DYIOBMeNgnIMX OTJI0XeHW: B palioHe MecTopoxmemma dmwms-
vaft mso6pakeHa Ha puc.II. 3mecr pynocomepkamme OTHOXeHUS BeNORAHCKOK CEMTH
CWIM WMCCef0BaHH B BEJMKOJEIHHX OCHAREHWSAX CpemHero Tedenms p.Kapaduait, a
TEKEe N0 GOPTAM MHOTOUMCIEHHHY TPUTOKOB aToff pexu - Jepdwxop, Pwmazuait, [n-
puroekit, Baroop # mp. Paspes mo pyuen dwmsuaii (I-I) pacmonaraeTcs BKpecT
IPOCTHPaHUA DynHO! 3anesw W IepecexaeT PyIHyD 30HY. Paspesw o p.Kapaduait
(I-1) = p.lepdmxop (II) msyvaimer Ha CeBEPHOM ¥ GEBEDO-3amalHOM JIACTHAX
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OCHB.B656 N

P uec. I1. Cxema pacmoJOXeHUA MBYIEHHHX DA3pe30B B pa#t-
OHE MEeCTODORIeHNMA SHmusda

1 - pynHas saJNexh MecTOpoXieHEa dwmayaft; 2 - Kexuname-
IAHCKAA HAIBHTOBAA 30HA; 3 — Omnmsvuaficknkt pasmoM; 4 — A3Y-
YeHHHE paspe3H; 5 — MTONBHE; 6 — CKBAKMHH

MeCTODORICHIA W OKA3ANMCEH Ge3pyIEHME. [nd Gojee MOJHOT'O BHAKOMCTEA C DYIO-
HOCHOF YacTHO paspesa CWIM 3alOKYMEHTHPOBAHH ¥ ONPOCOBAHH CEMb DPAa3BeOTHHX
cxpaxwH, Tpz mz mix (cxs.558, 335, 557) mpodypeHH B IEHTpambHO! dacTH MeCTO-
poENeHEsa, B cTBope paspesa I-I. Ha cpasmmTenbHO HeCoAbmOi IUyCWHE OHE IPO-
XOIAT DyZHOE TeNo W SHAUMTEJBHYO 9acTh mompyxnHoft rommy, YeTHpe IPYI#X CKBa-
FWHH DACTIONOXEHH Ha 3amamEom (ckB,585, 532) m mocrounoM (ckB.599, 556m)
fulanrax MecTOpOXIeHmA, Kpome Toro, CHIM ONDOCOBAHH ¥ OIMCAHH CTEHKH NTOJHHM
52, BCKpHBapllell opyleHeHWEe W 3HAWMTeJBHYW 9acTh TOPOX NOAPynHO# Tomum, U
mronsEE 50, mozpoaspmell omMCATE 3HAWATENBHYD MONHOCTS IOPOX HAApyAHOH TONIM.
B paspesax o6Haxemmil, CKBa¥WH ¥ MTOJEH Ha MecTopoxieHyH Pwmadait GwiIo 0TO-
Opano orxomo 400 mpod TOpHHX TODOT,

Conocrasyesye BCErO COGDAHHOTO MaTeDHANa NO3BOJIET GoJee NeTANbHO I03HA-
KOMUTECA CO CTpOeHWeM Gel0KaHCKOE CBUTH, EMemaplell IPOMHIUIEHHOE OpYIeHeHHE.
Kar yre CHio OTMeYeHO IDW aHaiMBe JMTEPATYDHOTO MATepmans, B Helf BHmenaoTCH
TPH TOJIIM.

HrmxEAaa TOJNma IMPOKO PACIPOCTPAHEHA WEHEE EBHXOIA HA ITHEBHYH
IOBEPXHOCTE DYIHOI'O TeJia ¥ KOHTDOJMDYONEX en CYCmMpoTHHX pasnomos (cM. pmc.
I1), Oma craraeTcdA XeaTOBATO-CEPHMY TUIHMCTHME CJAHIAMA ¥ ADPIMLTATAMA C
PeIKEME NPOCJIOAMA MEJKO3EDHHCTHX IeCYAHWKOB W ANEBPOJHTOB, & TAKXKEe C KDYIHH-
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MH HOHKDEUAAMY TpuTa, MONHOGTE NecusHO-aneBPOJMTOBHY CNONKROB mOCTHraeT 3-
5 cm, pemxo 10 cum. B mepxmeft wacTm mwmHeft TONMIM B NeCUYAHO-TVIMHMCT O Tadke
(MommocTE OKOJIO 25 M) BCTDEUANTCH MHOUOWMCJEHHHE DYIHHE IPOKANKA, KOJEYECT-
BO KOTODHX DCOCEHHO BOBPACTaeT HA BOCTOYHOM (UIAHTe MecTODOXIEHWA, THe OHW
‘MecTaMy o0pasynT WTOKBEPKOBHE TeJa cybfmmos. IlnacTH sTofl ToJmM CMATH B MHO-
TOYHCJEHHHE CKJIANKE ¥ DaCCedeHH DAsyioMAMM DA3HHX IOpAnKoB. MommocTh. . 300M

Cpenusaa TOJXMNa pACHONOKeHA K ceBepy 0T fmumadailcxoro pyIHO-
o Teja, CAOXSHA DUTMAYHO YeperyoIEMICH INIMHACTHMY W ANeBPHTOBHME CJIAHIIEMA
¢ peIxumu mpociofikaMy TOHKOCJHOMCTHX HNECYAHMKOB M aJeBPOJMTOB. MOIHOCTE Iec-—
YaHO-aJIEBPOJMTORHX caoftkoB cocrammser 1020 cm, pemko mocturas I m. MoHo-
TOHHHE ANeBRPOJATOBHE CIAHIIH OCHUHO FMEDT CepHit 1IBeT, MEJKO3eDHHCTH ¥ XOpOmO
OTCOPTEPORAHH, CIONCTOCTE B HUX OGYCJORJNEHA YepeNOBaHEeM NpOCHoeX pazandEof
3epHACTOCTH, WM Xe IPOINIaCTKaMi IVMHEUCTOrO, AJIEBPHTOBOTO I IecdaHMCTOID
mareprana., OOHYHO HadmraeTcs NapalielbHAS ¥ JNHI0BHNHAA, OYeHb DENKO KOcad
CIOECTOCTE, MOMHOCTE MISCTOR aJeBPUTOBHX CJAHIEB BADBEDPYeT B Ipelejax D-
I5 v, Ecom B aneBpHTOBNY CJAHNAX IpK CMeHe OPOCIOeK HAGIOIANTCA NOCTeNeH-
HHEe NepexoUH, TO IDAHUNN IPOIIACTHKOB CTAHOBATCHA HeOIpeNeseHHHME,

B HamGojieeé TOHKO3EDHWCTHX DASHOCTAX TODOX 3To# CBUTH IOCTOAHHO IPHCYTCT-
ByWT THPATOBHE, DJIAHACTO-CHIEDUTOBHE # KDEMHMCTO-CYIBIMIHNE KOHKpenum, B
HEROTODHX CIYyYadX QHE HACTOJBKO THIMYHH, UTO MOIYT CJIYXUTH IPEKDACHHME Map-
REpyoIdMy T'ODH30HTAME. Tak, B oOHemeHmAX no Oopram p.KapaGuaii mpocmerupaeT-
CA XapaxTepHad IAYKE IIMHACTHX CJAHIEB ¢ BRIDUSHUAMA MHOTOIMCJIESHHHX KpeM-—
HRCTO-CyNbiwHEX ®oHrpemth, llauka mopoxn, CoONEpPRAlAs TOWHO TAKWE Xe 10 CO-
CTaBy KOHKpelWH, OWla BCTPeYeHa Hamu B 30He, BHTAHYTOR or mocenxa Kapaduail
I0 MecTa cJEAHmA pek Kapaduafl m lepourop. Buxoms raxof xe Nawxy HalmomaoT-
cAd ¥ B oCHameHMAX pywea dmwmsvall 8 I50 M ceBepHee pyImHOTO Tena.

Mexnmy meyma mracTamy IVMHACTHX CJQHIER ¢ BRIDYeHHAMZ MHOIOUMCJICHHHY Mel-
KHX KDEMHECTO-CYIbIWMIHNX KOHKpDEIWii B CpegHeM TedeHwn D,.Kapaduaft zaneraeT
Navks TIMHECTHX CJEHNEB C IMPHTOBHMA KOHKDSLAAME, OPMeHTHPOBAHHHMM Kak IO
CIOMCTOCTH, TAK ¥ IO KMBAaxXY. B ofHaxeHnAx p.Jlep0mroD DAIOM ¢ TEKMME Xe
KOHKPEIMAME TPOCNeXWBANTCH CYNb(uIHNe JMH3H, B OCHOBHOM METHO-THDPPOTHHO-
BOI'0 COCTaBa, EOTOPHE N0 XMMWYECKOMY COCTaBY OKASHBANTCH CXONHHMA C CYJb-
MIHHME KOHKDEIMAME, ODHEHTHDOBAHHHME [0 KIMBaxy. HaomomeHws Ha JHeBHOH
TOBEPXHOCTH NOKa3HBAOT, IT0 MEXNY IHPHTOEEMA KOHKDEIMAMA ¥ DYIHHEMI JIMH38-
MZ CYLECTBYOT BeChHMa IOCTeINeHHHe IepeXonH.

MOmHOCTE CPEeIHER TAUKR « o o s o« o o o o o o o o« s o s o s o o » 300M

BepxHadg TouxlOa BeTpeuyeHa TONRXO lxHee KexHaMeIaHCKOIO Ha-
Isura. OHa IpencraBieHa Naukoil MOHOTOHHHEX KeATOBATO-CEPHX IVIMHWCTHX CIaH-
[EB ¢ PENKUMA MAJOMOIHHMZ TPOCHOSMM TOHKO3EpHHMCTHX amespoymToR (I-3 cm).

Ee xpoBaA cpesaeTcd Kexnmenaﬂcm'pasmmm. Brmmmas mouEocTs . . 90-I00 m
CyeTema ompodoparvda pafioHa MecTopoxnemus Kmsmn-Jlepe npuBelieHa Ha pPHC.
12, 3Bpecr mamw OyWM W3YUEHH WECTH DPE3PE30B B TeX MecTaX, I'Ne BepxHeaAnaxxaMm—

CKasfg DPYyIOCcONepRamps CBUTA BHXOIWT HA JHEBHYD HOBEPXHOCTH, IpW paspesa Ha-

XOIMJMCH B UEHTPAJBHON 9YaCTH MeCTODOXIEHWTI, HA TPaBOM WX JIEBOM (epery
p.Kusmn-Jlepe, B HemocpencTeeHHOR dimzocTn oT lpasodepexuoit (I-1) = JNesoGe-
pexpoft sanexeft (-1, I¥-IY). Kpome Toro, Owim OIMCaHH N ONPOGOBAHH CTEHKH
nromsEm 4, BeEpuBapmeft opymemerme Jepodepexmoro yuacrtra (¥-Y). JlnA cpaBHe-
HYA HA B3amafHOM M BocTouHOM {Wiamrax pymHorg nosd Kmsmi-lepe OHM M3y YeHH
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P m c. I2. Cxema pacHONOXeHWS MSydeHHHX paspeSoB B paftome
mc'ropoaneﬁna Kusmi-llepe

pgzume SaJleXy MeCTOPOXZEHHA Kxam—lle 2 - Xnomcruh
s.non- 30Ha Axmaﬂcxoro 27I0MA ; Bm—ll.e HHCRAA
Temonmecm 30HA; m pas::ou' 6 - paapesn u3y-
YeHHHE N0 oduaxenmm, '? -~ MOJILHH

pa3spesR BepXHERNAXKaMcKofl CBUTH, BCKDHTHe BHoab Jankd Jasudras (XHoBokad) B
2 ¥ cemepo-3anampee JesoGepexnoro yuacrra (YI-YI), a Taxke no Gamxe CHex-
Had B 1 M nro-eoctounee IlpaBodepemuoro ydactka (I-I). Bcero B paifome mec-
ropoxnernd Kmsmn-Jlepe Owme oroGpann 500 mpod POpHMX HODOZ.

B muxmelf, pymocomepmamel, wacT: BepxHeAmaxkamcxofi ceut O.4,Ocerpos,
P.C.Beadopomor 7 A,A.CimorAen [19'?0] BHIEJWIM JEeBATH KPYyIHHX IMKJIOB-Nauek,
OONPOCHO ONECAHHHX HaMy BHme. OTH HaUd, Kax IOKA3&UM BamW IoJeBHE HKCCIeXO-
BaHEA, XOpOMO NWATHOCTHEPYOTCH B OCHAREHWAX, NPOCHEXMBANTCA IOYTE B0 BCEX
paspesax pafioHa ¥ HECOMHEHHO MOIYT ARIATHCA JMTOJOIO-CTpaTurpajmueckolt oc-
HOBO NP MeTATLHHX padoTax,

UerHHe TaUKW paspesa BepxHemnaxwamcro# cmmrw (I, IV, YI, YI) xapaxrepd—
3YDTCA UMPOKAM DASEATHEM TOHKOBEDHWCTHX IVMHACTHX IODON-CHAENEB M ApILmM-
rToB. TymmomnuHoe dYepeloBamme rpydo- ¥ MEIKO3eDHACTHX IOPON B HEX EMEET MecTo,
HO CHJBHO NOZSBNEHO, B orToif uacTH OpeolrangoT UepHNE IVIMHACTHE IODOIH C
pemrmve cJiofikaMi aneBpOJUTOB MOUHOCTHD B AOJM CanTuMeTpa. Kommdecrso mocaen-
HAX He NPeBHNAET ONMH-uBa clofika Ha 5-15 M momHocTH,

B HewerHHX mawkax paspesa (I, W, ¥, VI, IX) Hapamy ¢ UepHNME IJIHACTHME
CNARIAMA B BaMETHHX KOJMYECTBAX NPACYTCTEYOT CJOE B IPOCJOM OGIOMOYHHX IO-
PON ~ aJIeBPOJUTOB ¥ MEJKOBEDHMCTHX NEcUaHEKOB Ceporo IBera. MomHOCTh TeppH-
_ TeHHHX OOpasopaHmil ZocTEraer 2-5 cM, HO MHOrua yeenmdgBaercs xo 50-80 cm, B
meJoM OHE cxaranT o 20% MONHOCTE Navex,

IGomHTHO, WTO OCOGEHHOCTH CTDOEHWA NAYeX HUKAK He CBABSHBEDTCA C IPOCT-
DaHCTBEHHHM DacIpocTpapeHueM KOEKpermii, llociefmHEe NMPOKD DASEMTH B 9ePHHX
CHaHIAX R8K B YeTHHX, TAK I B HeYeTHHX Iadkax PYKocomeprameil mopcsaTH. Kpo-
Me TOro, 3aMe¥eHO, UTO KOJMYECTBO CHIEPHTOBHX ¥ IMDUTOBHX ROHKDeUmil 3aMeTHO
BOBpACTAET CHASY BBEPX, W BeDXHWE UAUKE TOMIM, OCOGeHHO mawrm Y1, VI = JI
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comepxaT 0COCEHHO MHOTOUHCJEHHHE IDOCJOWM KDYIHHX CTAXeHWi. Mx pasMepH romel-
morea or I-3 mo 5-I0 om, mEOrma mocrmrag 50-60 cm B JmameTpe.

Ocmaa mouHocTe Toamm 600 M.

TaxuM oGpasoM, DYIOHOCHHE OTJOReHAA B Ipeletax MecTopoxmemmii Kusmi-lepe
n $wmrsdalt npepeTapnAwT cofofft MomiHe (UMmOMAHNE TOMIE, B KOTODHX IOCJeNOBa-
TEJBHO ¥ HEDHTMIYHO YepeAynTCH NaYKM IVIMHECTHX CISHIEB ¢ [AYKaM# Iepecliam-
BaHWA IJMHWCTHX CJaHIeB, ANEBPOJMTOE ¥ IECYAHUKOB, IIpE 9TOM HA IOJ0 IUMHH-
CTHX TIOPOX B Tosimax Ipmxogurca 80-85%. Bmeck ®e ciemyeT OTMETHTH, UTO I
NeCYaHO-aNe BDOMMTORBHY HOPOJ, MCCIEeNOBaHHNX DeIMOHOB XADAKTepHO YaCTOe BHRIM-
HUBaHWe ILIACTOR 110 IPOCTHPAHIO,

TrnH TOpon GeJOKaHCKOE W BepXHEAIaXKaMCKOH CEAT

B m3yueHHHX paspesax IYTeM MAKPOCKOIMYECHHX ¥ MIKDOCKOIMYECKEX Halmole—
it BHIEJANTCA TPH OCHOBHHX IleTpOrpafWuecKux THNA NOPOX, CAaraniix OTJIOXEHNA
B pafioHaxX HCCIENOBAHWA: IUMHACTHE CJAHIH T aprwwmTH (pasmepH Ipeodiaman-
mefi npmvecw wactwn mensme 0,01 mm), azempoimTa (pasmepd oGnomkos 0,01-0,T wv)
T MeyrosepHMCTHe Tecuamwry (pasmeps oGnomvkop or 0,1 v m Gomee). Cpemm rumi-
HACTHX CJIaHIIeB W ApPIWIHMTOB BCTPEYapTCA Da3HOCTH, oCoralleHHHe aTeBPUTOBHM X
TeCYaHNCTHM MaTepuanoM, OHM 00pasynT Hejyn raMvy DepeXONHHX THIIOE ICPOX OT
COGCTBEHHO INIMHACTHX CJAHIEB H apIWLIATOB, YeDPe3 AJeBPHTOBHe IVIMHACTEHE
CJNEHITH ¥ SPTWLMTH ¥ TIMHMCTHM aJeBDOJMTAM ¥ IecyanmraM. Kpome Toro, B pac-
CMaTPHBAEMHX OTJIOXKCHUAX BCTPevalTCA XapOOHATHHE M IJIMHUCTO-KapOOHATHHE
(MepreymcTHe) TOPONH, OMHAKO WX KOJWYeCTBO 3NECH BECHMA HESHAUATENBHO
CpemHas MONEOCTE TARMX oGpaszoBaHwmii pemxo HpeBkmaeT 27 oT Beefl MOmHOCTE DYHO-
CONepHaIMX CBHUT.

TymHmCTHEe CJaHIH ¥ APIAWUMTH B HCCIEINOBAHHHX paspe3ax OYeHb IMPOKO pac—
TpocTpasesH ¥ ciarapT 80-85% MOmEOCTE DyEOCOTEpPRAIEX CBAT,. [peT BTMX TIMHM-
CTHX oGpasopammit UepHH{t, pexe - TeMHO-CepHit WM KopmuHeBaTo-keaTHi, Or rumH
OHM OTJIBYANTCS BHAUUTENBHO! IUIOTHOCTHO, CHOCOGHOCTED DACKAIHBATHCA HA IUAT-
YaTHe ¥ OCTPOYIONBHHE OGIOMKM, HEIUIACTHUHOCTED M OTCYTCTBUHeM pasCyXaolmX B
BOZlE KOMIIOHEHTOE,

B pynonocHux ormomermAx dwmsgas m Kmewi-lepe PacrpoCTpaHeHH IBe DPa3HOBMI-
HOCTH TJIMHMCTHX NOPOZ — O0JNee MeTamopiusoBaHHHE TMMHMCTHE (aCIMNHHe) CJISHIH
I Melee M3MeHeHHHe aprwumTH,. [lepEHe IpeoGnafanT B OTIOXEHEAX BEPXHELIAXKAM-
CKO#l CEMTH, BTODHE - CenoraHckofi,

TymrEnCTHe cladiM IpencTammDT codoff MWIOTHYW, TOHKO3EPHUCTYD NOpONy, pac-—
KamHBapIYi0CA NpY yIape IeOJOIMYECKOIC MOJIOTKA HA TOHKWE IUIMTKY, ILIOCKOCTH
KOTOpHX HacTO He COBNAmaeT C IEePBUYHON ILIOCKOCTEND HACJOEHHS, 9TO BHSBAHO MH-
TEHCHEHHM Da3BUTAEM TDEIMH KWBaka. KumBax cedeT ca0MCTOCTE IJMHMCTHX IIODOI
W OTCYTCTBYET B CJIOAX NECYAHUKCB W aNeBPOJNTOB, 3aMemadch B HEX 6ojee IDyCH-
Mi 7 De3KHME TpelfMHaMI, ODMEHTHDOBAHHHEMI IIOT OCTDHM YIVIOM X KIWBAKY TedeHW:d.
lMonosmeHas, He BHBETDENad IVIMHMCTAS TIOpOJA B TODHHX BHPaGOTKAX M CKBAXMHAX
0CHApYXEBAeT TOBEPXHOCTH KIMBAXA JUMB NOCHE YIADPA I'eOJOTMYECKEM MOJOTEOM. A
Ha TTHeBHOH NOBEePXHOCTH, B OCHAKEHWAX, I'le NOPONH IONBEPIVNICH IIUTENBHOMY BH-
BETPHBAHIO, IIOBEDXHOCTH KJIVBAXA CTAHOBATCA UYETKO BHMIMMHMY HEBOODYXEHHHMA
riasom, Hamo oTMeTHTH Tarke, UTO MAKDOCKOIMYECKW IIOCKOCTH KIMBARA DACIIONa-
renTcd Ha CONBIMX DAcCTORHMAX IDYT OT Ipyra. 1lof MEKpOCKONOM X MeRLy o THME
IIOCKOCTAMI OCHADY¥HMBAETCH KOHIEHTPAIMA GONBNOTO KOMHIECTBA CKDPHTHX MUKDO-
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P-mc. I3. Mmxpofororpadus TIMHECTHX CJAHIEB

a - yepHHfl KBapu-CepHIMTOBHH yrameTO-TIHMHHCTHE craHen (Kmsmn-Jlepe) , vB.
350, Ges asaymsaropa. JacTWmH kmapma (Gesoe) m demyftkm cepmmmra (cepoe) Ha
foHe TeMHO} YTUMCTO-TIHHACTO! MACCH; BWIHH TPENMEHKM KIMBARA; O — depHHRt
KBAaPI-Ce PUIET—XIODATOBHA YTUIMCTO-T/MHECTH cJaHell ¢ yriefWOVPOBARHHM IeTpH-~
roM (Ommmsuaft), yB. 10, de3s amaymsaropa. BrmoueH#ns yriedMIFDCBAHHOTO IeTpHTA
onpelensnT (BATONEJHTOBYO CTDYKTYDY NODOIH; B — 9YeDPHHR KBADPH-THIDOCIOIMCTHH
TAMHECTHA CJAHEN ¢ PACCEeAHHHM ODTaHMdeCKEM BemecTBoM (®wmsuaft), ys. 140,6es
aFaymsaTopa. OGWIMe MeJKEX GACTHI, DACCESHHOTO OPI'aHAYecKOro BemecTBa (depHOe)
OKpallMBaeT HODPOLY B YEPHHHA OBET; I' — TOHKOCHOMCTH# TMHMCTHE CriaHel] C IpOCJO-
AME KDHCTAJUIOB IUATEHEeTHUECKOTO mupura (duimsdaft), NOJMpOBEA, YB. 96 I - nre-
TeHeTWIeCKYe TIOCYJ¥ NWPATA B IJWHECTOM cianue (Kusmn-flepe), yB. 3503 % -
yepHHt rEZpocyIECTHi TIMHMCTHY cJaHeln ¢ OCHJIMEM MMKDOCIOP (Knsnn—ﬂepe , ¥B.
I40, des anammsaTopa

CROIMYECKMX NoBepxHocTef . 9TH 00paz0BaHMA OGHUHO IDPEDHBUGTHE ¥ BOJIHUCTHE
(prc.I3a). HOrTA OHM OKABHBADTCA HACTONBKO CONUEEHHHMZ, TTO Nopoja B Iumde
KakeTCA TOHKO 3amTPUXOBAHHOA MOYTH DApe IeNBHHMY JUHEAMA, KOTODHE BHIEJA0TCH
Ha 0Omem oHe GoJee TEMHHM IIBETOM, 4acTOTA KIMBAXHHX IOBePXHOCTelt KomedneTcs
0T HECKONLKEX COTHX MAULMMETPa 1o I wM,

B aprwumrax XKJMBAX BHDa®eH MeHee DelbedHO WX OTCYTCTBYET COBGEM,

L oGeux pasEoBMmHOCTell INMHWCTHX MOPON TWUNNYHH CJaHIEBATAS, MEKDOCIOWC-
Tad, IOPH30HTANBLHO-CJIOMCTAA WM BOJIHWC TO-JIMH3OBUIHAA, Dexe — MATHUCTaA TeK-—
CTYPH, B fopMapoBaHum Hamosiee DAcIpPOCTDAHEHHHY TEKCTYD GOJbBIIOE 3HAYECHWE mMMe-
eT PpHTMAYHOE YeDelOBaHWe cJOfKOB IUMHWCTHX, a TaK®e aJeBPHTOBOI0 ¥ IECYAHO-
ro MaTepranoB. Ilpr 3TOM aleBpPOJMTOBHIT ¥ NMeCcYaHmCTHI MaTepvan OGHTHO OKa3HBa-
eTCA CMATHM B MUKDOCKJIQUKH X OCpasyeT JMH30UKA, 3alerapime CyOoapalieJbHO U
IapajIeNlbHo IPYr IPyry. OHM 9acTo oTOpaWMBaiNTCA TOHKEM TJMHUCTHM MATEDHAIOM.
MomHocTh JMH3OBMIHHX CROWIeHW! o6nomouroro marepuana 0,I-0,5 mm. MecTamm
cIofKE BONHOOORA3HO MBOTHYTH, X&paxTepHa MUKDOCJOHCTOCTE, OGYCHIOBNEHHAT JMH-
SOBEIHHEMA ¥ CIOMCTHMH CKOIUVIGHWAMI DJVHWCTOTO BeNECTBA W DACHOJOREHHAA COTJac-
HO WM ION yIJIOM K TOPM30HTANBHO! MUKDOCHIOMCTOCTH. [IATHECTAA TEHCTYpa 00BAC—
HAeTCHA HepaBHOMEeDHHM paclpelleJIEHWEM OpIaHWYEecKor'O BellecTBa, CYILIUIOB W THI-
DOOKHCJIOB XeJie3a, a Takke OCJIOMOYHHX 3eDeH KBapua, o0pasyvlMX DacIiHBUaTHe
Y9acTEW ¥ NIATHA B IumEMCTON Macce,

MuHepambHEM arperaToM, CHATaOEM OCHOBHYID MacCy IVIMHHCTHX INODON, CBOMCT-
BeHHA TeJmTOBa", (MTONENNTORAA, aNeBpollejETOBag X, HEPEIKO, MEKpOIeImmosra-
cToBasg CTPYETypa (B MeCTax CymeCTBEHHOIO DA3BUTHA CeDHIMTO-XJIODUTOBHX Uemyi—
gaTHX arperaToB). UspeiKa HA yYacTHaX CKOIeHmS 3epeH kBapua (pasmepom 0,0I-
0,0 MM m MeHEBNE) TIOJYYaeT DACTIPOCTpaHeHMe MUKPOIDAHOGNACTOBAA CTPYKTYDA.
Bee oTE CTDYRTYpHHe DASHOBMIHOCTH BOSHWKANT B IJMHACTHX IOpPOZax Oraroiaps
pasiM4HO cTelleHW MX MeTamMopiusMa ¥ OCHADYHMBANT UYaCTHe B3anMHHE IIEPeXOIH.

lle;mToBas CTPYXRTypa XapakTepHa Js HODPOX, COCTOAUMX He MeHee ueM Ha 957
U3 TIMHUCTHX MEHEpanoB, Tmromesmromas cTpyrrypa (puc. I36) XapaxTepnsyeTcs
OpECYTCTBHEM B IOpOTe CKOIUeHEH yruefmMpoBaHHOI'O NETPHUTAa DasHHX DasMepoB.
AneBpoOneNNTORAR CTPYXTYpa Ouia BCTPeYeHA B CXOIHHX TO TEeKCTypaMm NOpOIaxX, ¢o-
nepxamux oT 5 mo 25% odnomounmx Br/wuenn# pasmepom 0,0I-0,I mm,

OcHoBHAR MacCa IVIMHMCTOI'O MaTepuwass, CJIAlanmel0 IVIMHWCTHE CJIAHIH W apImi-
JUTH, O9eHb ILIOXO NWATHOCTHDPYETCHA HON MUKpPOCKomoM. C messl Gosee TOUHOrO ON-
pefenemma (azoBoro cocTapa Ppaxmms <0,001 MM mecaemyeMux TIMHWCTHX IIOPOJ MH
TpOBeJW DeHTreHOorpajFYecKoe M3yUeHWEe OPMEeHTWPOBAHHHX MNPEnapaToB ¢ MOMOIED
mdparromerpa IPOH2 (cu X ). Jng mayyerwa Owm oroSparu 30 Hamdogdee Xapak-
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TEDHHX IPO0 IVIMEACTHX CJaHNeB ¥ apIMLIETOB, IPENCTABITOIMX DaspesH MecTOpOX-
nemtdt Swmagall w Kusma-lepe, llpm xameparmsuoif odpadoTre 00pasmoB IMIMHUCTHX
TOPON, XADAKTEDUSYRIMX DaziVueHe TYaCTH Da3pPel30B, W3 HAX BHIENEHA thpaxmud
<0,00I MM, TymHwcTad (paxmmed, IMcNePIHpOBafsHad B BOTIE, OCaMJANack Ha Ipel-
METHOE CTEeKJI0 TaxuM 06pasoM, 4To GOJBIMHCTBO UelyeR IVMHMCTHX MAHEDIOB OHa-
SHEAIWCH OPWEHTUPOBAHHHME TMApaJielbHO IUIOCKOCTH CTEHJE. Tagas OpHEHTUDPOBKA
yonnmpaeT cepmo oTpakemut or InockocTedl O0L. 9T OTpaMeHEA NaT BOSMOKHOCTD
PEHTTEHOBCKUMI MEeTOIAMI IMarHOCTHPOBATE COCTaB IVMHACTHX MIHEDAJOB fpaxmm,

PerTreHocTpYyRTypHEE aHams nesmroBofl fpaKImm MCCIENOREHHEX OGDAsIOB BH-
IOJHEH B PeHTIEeHOCTDPYRTYDHOH JadopaTopmk ['eonormyeckoro mHctuTyra AH CCCP
T.I'.Emceerofl (pykoBOIUTENS aG0Op2TOPHN — HOKTOD I'€0JNOTO-MAHEDATOIMYeCKIX
Hayr B.A.Jpmr). Tag Kax mCCeoBaTeNM IPUXOMMIOCH HMETEH IEJO GO CMECchh
TVIMHACTHX MuHepajoB (THIPOCINONA, XJIODKT, KAOJMHAT, MOHTMODPWLIOHAT, CMemaHO-
cruoliHHe MUHEpANH), HA IWBDAKTOMETpaX OCYMeCTRIANINCH TP 3ammcyu: I — mihpax-
TOrpDaMMa ODHEeHTHPOBAHHOIO ECTECTBeHHOI'O NMpPEPOIHOrO odpasua; 2 - MEHParTO-
rpamva 06pasna, HACHUNEHHOI'D IUIMIIEPUHOM TS IWATHOCTUMEM I'JIEHUCTHX MUHEDaNOB
¢ pasOyxaoueit pemeTroil; 3 - mmdpaxTorpamva o6pasma, IpPOKAJNEHHOTD IPH TeMie-
parype 550°C, Gomee rouHO TMONTEEPKIAOIAA ONpellesieHAe XJIOpuTa., Kpome Toro,
1A donee TOWHOR uueHTHOMKAIIN KAOJEHNTa NIPOBONMIACH CHEMKA YAcTH O06pa3lOB
mocye mx odpadoTky B 10%-Hoit HC1 mpa TemmepaType 80°% B revemme 2 T,

Haymane cmemanocmoliHkx o6pasoBanmil B odpasnax oNpenesaiock WM IO Ipu-
CYTCTBHNO Ha ImfpakTorpaMvax pefurexcOB, IPOMEXYTOUHHX Mexny peduiexcamz OGHOB-
HHX IUIMHICTHX MAHEDANOB, WIN OO acuMMeTpuuHolt fopme GasanrbHHX pefUieKcoB Ta-
KNX MUHEpaJoB, Kar TIuupocimona. llocienHsas HamOosee YacTO y9acTBYeT B IIOCTDOE-
HUM CMEm&aHOCJOMHEX o0pasoBaHmii,

HawGonee xapaxTepHHe IM(PAKTOrDaMMH, IOJYYeHHHE B De3yAbTaTH N3YYEHRA
Ipod, NMOKasaHH Ha pEc.l4. CpaBHerwe mUIpaxTOrpaMM T'OBODHT O TOM, YTO IVWHE-
CTHE CJIAHIH MCCIENOBaHHHX OTJIOKeHMI CJIOXKeHH B OCHOBHOM I'MIDOCJOION M XI0DH-
TOM ¢ 3aMeTHHM KOJMYeCTBOM KBapra u HeGoJbUMM COIepXaHmeM IOJEeBHX WIATOB ¥
KapGoHATOB, /3 DUMHWCTHX MAHEDANOB HamGojee DacIPOCTDEHEHHHA M Xake OCHYHHI
KOMIIOHEHT - IEApOCIIoNa, 3aTeM — XJOpPHT,

Tunpocmomme THiE KOMIOHEHT yCTAHABJMBAETCA 110 CepHH GasalbHNX OTDPameHwil -
00I =I0%0,2; 002 = 4,99%0,03; 003 = 3,34, Ha mufipaxTorpammax M3yYeHHHX
NIPEPOTHHX 00pa3loB (UKCEPYOTCA BCe XAPAKTEpHHEe MKW MUHEDANOB 5Tof IpymmH co
CIEIyDIMMI 3HAYEHWAMI MERIUIOCKOCTHHX DACCTOAHMH: dgn, = 9,98-10,02; dooz =
4,98-5,02; 4444 = 4,45-4,48;d54, = 3,83-3,34;d595 = 2,97-3,0; 2,56. Iocxe
HacHIeHWd IVIMIIEPXHOM ¥ IPOKAJMEBaHWA OCpasnoB IPH TEMIEPaType 550°C yrazaH-
HHE CEDVMM OTpameHmli MPaKTWYECKH COXPAHANTCA Oe3 msMeHeHma, Kpome Toro, Io
BHCOTe mmka 4,99 A BupHO, YTO 37mech NMPOKO DA3BUTA HE OCHYHAS Iuupocioma, &
TUIpocIiofia, CYWeCTBeHHO OCOrAlEeHHAR KeJIe30M.

Hayyume XjopuTa OmpejejseTcs mo orpasemmAM 00 = I4%0,02; 002 = 7,I%0,02;
008 =4,72; 004 = 3,53 & (ucuesapupm mocJe KANAYeHMA B HCO1 ). Ha m3yvenHHX
ImHparTorpaMMax (MXCHPYOTCA BCE XapakTepHHe IMKE XJIOPUTa CO CIEeAYOIMMA 3Ha-

- —

P w c. I4, PerTreronm TOTPAMMH TUIMHHCTHX IIODO, OHOB MECTO eHnt
Kumsmn-Tepe (I) » énnnsqagp?ﬁ) S =

OGpasmu: A - Bo3mymHO-cyXo#t, E - ¢ 3 HIVEKROJNEM, B - KaJeHHHR npr
remneparype 550°C, T' - o6padorasmuft B 10%-moft HCI npwm Temuegggype 800C o

4.3ak. 1589 49



YeHUAMI MeXIUIOCKOCTHHX. paccToammii: dggq = 14,0-14,5; dggp = 7,0-7,08; dyg4 =
4,69-4,7%; dgo4 = 8,52-8,57; 405 = 2,81-2,83, llocne HACHMEHHA IJIHLEDHHOM
GasasibHHe OTPayeH:mA XJIOPHTa OCTAONTCA 02 U3MeHEHUd, a IoeIe IPOKaIUBaHWA 00-
pasuop oTpamemud 002, 003 m 004 mpaxTmdYecku rcyes3anT (IOXONAT IO MAHEMyMa),
a orpaxeune 00L coxpapAeTcA ¥ YCIWMBAETCHA IO MHTEHCHBHOCTH.

TpyZnee BCero OTJIMUYNTH XJOPUT OT Kaosmuura. [uxm xropura 14 u 4,7 A caa-
OHe ¥ 3aMacKIDOBAHN IWMKAMI IpYyTUX KOMIOHEHTOB, & NOJOReHme ImKos 7,1 n
3,5 A TlouTw Téaype ¥e, KAK IOBYX CIUBHHX IWKOB XKaojwedTa. Kax otmeuaer 4.E.
Yumep [1970 1'.] , IPUCYTCTBHE KAOJMMHKTA B IVIMHNUCTHX NOPONax (MKCUDYETCH pas-—
BATHEM muEa 3,5 A, moxomerc ma 3,53 R (mm xnoprra) # 3,57 A (mix xaommm-
Ta); TocJenHul OMMUaeTCA IO WHTEHCHBHOCTH 7,1

YacTs 06pasuoB, B KOTOPHX HAMM IpelNOJArajoch Ha/OTMie KaONMEMTA, o6pada—
rusanacs B 10%-moif HC1L mnpm remmeparype 80°C B TeueHme 2 4, OIHaKO IpY NO-
BTODHOI! CHEMKE KAOJMHET B HAX HE OCHADYRIUICH.

Tarum olpasom, aHaE3HUPYA COCTAB M pACIpejeseHNe IVIHUCTHX MUHEDAJOB B
FWCCNENOBaHHEY [UMHCOAX~2aJeHCKNX OTJIOReHUAX, BUTWM, YTO KAUYECTBEHHO M KO-
YeCTBEHHO OHM JOBOJBEO OnHOOGpasHH, [louT# IOBCEMECTHO B IVIMHUCTHX TOJUAX CO~
nepruTea 60-85% rmmpocmoms u I5-407 xsopwra. KOJMYeCTEEHHHE COOTHONRITA MeR~
Iy TJMHACTHMA MHHEDANavyl DaccuMTaHy IIo MeTomuke bpemm-bBucKails [Biacaye,
1964]. Benu B necieIOBaHHHX 00pasiax ONDPeJeSmTh CPeIHeapuiMeTHYecKUe COomep-
¥amid IIMEMCTHX MHHEDANOB, IDEYeM KOJHYECTBO XJIOpUTa IPWHATE PaBEHM 1, TO
OTHOLEHNEe THIPOCJOJH K XJOpUTy JymeT paBHo 2,5:1. OueBHMpHO cyljecTBeHHOe Ipe-
ofnanaiye TIHOPOCJIONE HaN XJIODKTOM, XOTOpOe OCOGEeHHO JCWmBaeTca B ofpasuax
nOopOX, NPHYPOYEHHHX K CTpaTHrpafuvIecKOMy RHTEpPBATY, BMENAOULEMY DYIHHE Texa.

Hayvenne mojATHOHNX Mommbmkarmmt THIpPOCMONMCTHX MWHEDAIOB B HCCJIETOBAHHHX
Hamy 0o6pasuax He NpOBOIMIOCE, HO HemasHme mydmmxeinm 0,0,Taspmiora [I‘anpn—
noB, umypcxmit, I98'?}, NOCBAMEHHHE M3yYeHHMH cOCTaBa IVIEH B HUHE-CDEIHEDD—
CXUX OTIOREHEAX CMeXHHX pafioHoB (Bemerumcku#i rpadeH, BepxoBns pex Cyiax u
Apapcroe Koficy), mozponsoT ¢UmMTaTh, YTO B HameM ciydYae IEIPOCHONA, NO-BAIM-
MoMy, TpencTamneHa IByma mommdmrammama - IM u 2Mp.

[lon MEKpOCKOIOM IVMHWCTaA MACCA CHAHIEB M APTWLIMTOR COCTOMT M3 TeMHO-
6yporo m HempO3pa¥HOro, CJado MOJAApUSYnIEro B CKPeNeHHHX HHKOJAX MHEKpoarpe-—
TATHOT'0 IVMHACTOTO Marepuana, IIpE sTom 00pasyoTcA TOHKEE CKOIUISHHA TIHIpO-
XJIOPETOEOT0 ¥ MEKpOYemyZYaToro IMIPOCJIONACTOrO BemeCcTBa, a Takke NeInTo-
mopdHOIrD KapoHa ¥ MeJKo3epHMCTOr0 KBapla,

O6momounutt marepman (3-25%) npucyTcTEyeT B BENE ANEBPHTOBHX YACTH C
pasmepamu 3epen 0,0I-0,05 mm, OH mpezncTarneH B OCHOBHOM KBADHIEM H MOJeBHMA
mmataMmy, Dexe Irac THHKaM# THEDATHpOBaHHOR csmpmH m smagoroM. Kpome Tore, B
TeJATOBHX NOPONAX BCTPEYaNTCA eIWHAYHHE BHISJEHHA AYyTHDPeHHOPO MMIPHTA ¥ OC—
TATKH OpPraHMYecKOro 7 yriefMmI¥pOBaEHOI'O NETPHTA, TOHKO INMIMERTHPOBAHHOI'O B
TEeNATOBOM BemecTBe. CIOpamMuecKns BCTPEYANTCH 3epHE AKISCCODHHX MUHEDAJ OB -
anatura, ceHa, TypDMaymMHA, IMPKOHA X DyTHia. [lo Mepe yBeJmYEHHA KOJHYeCTBa
TEeDPETEHHOT'0 KBaplld B INIMHACTHX CJI4HIAX DacTeT coflepXaide AJeBPHTOBHX pas—
nocTelt, KoHeWHHM pesysqbTATOM YBEJUYEHHSA KOJMYecTBA OCIOMKOB ARJIAETCA IOAB-
JIEHAE B paspese MEeCUSHWCTHX TIMHACTHX GJAHIEB.

In7 cymecTBeHHO I'MIpOCHOTMCTHX ciaHnes (pue.ISB) XapaxTepHO yMeHbmeHnme
CONepRaHMA IPUMECH OGNOMOUHOro Marepmana, OCHWHO OHA He HpeBHmaeT 3-5%, pe-
®e pmocmrad 154, JUiA TakMX IOpOI XapaxkTepHa YeTKO BIEMaA B mmbax omHooG-
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pasHAaA ONTHYECKAR OPHEHTHDOBKA BHTAHYTHX demyeK IMIDOCI0IH, B IVIMHWCTHX TO—
pomax, npercTaRIANmDEX codofl ¢MECchk IEEDOCIDIACTHX ¥ XJODATOBHX YaCTWI, OOHI-
HO HaG/mIanTCs CamHe DasIMyYHHe CONePREHEA IDEMECH OCNOMOWHOI'O MATepmana 0T
2-3 mo 40-507,

Kpapn wHOIJla XOppommpyeTcs IVIMHWCTHM BemecTeBoMm, [lomemoft mmar, xar nparm—
10, ofpasyeT OCTDOYTOJBHHE TaliMdkW,. Yame BCEero 2epHA NOJEBOTO IMAaTa IoJH-—
CHHTETHYEeCKE CHBONHWKOBaHH, AUATMT, PyTWN, TYPMAJMH ¥ OUDKOH BCTPEHYAnTCH B
BHIe XapaKTepDHHX 3epeH, BIMIOT 00pasyeT HENpABNJELHHE OGJOMEM, IMPKOH -
OKpYIVIEHHHE , MuHepaum-IIpyMecy OCHYHO XOPOWO BMIHH 1Y COJBUMX YBEJIMYEHMAX
10T, MEKPOCKOIIOM,

XapaKTepHHM Ay THTeHHEM MIHepajoM ABAAETCA IMPHT. Ero mpECYTCTEMEe GuKCH—
DyeTCA B GONBHMHCTEE UBYYEHHHX OGPa3IOB, IJEDAT B IIMHWCTHX NOPONAX IPUCYT-
creyeT B $opMe xopomo BHpasenHHX FyOuxor (prc.IB3,r), CPOCTROB KPMCTANLIOB
pasuoft dopme, a Takme MeaRux raodyre (puc.I3,n) pasmepom 0,0I-0,02 mw m Go-
Jee, VHOrZIa OH ofpazyeT HEACHOKDWCTALIMYECKEE EBHIEJeHWA HeNDaBILIBEHOA (OpPMH,

TvnporcumH meneza MHOTHZ DaSBUBANTCA Ha nepuiepHYecKUX YUACTKEX IMPUTO-
BRX BHTEeNeHm, HO dame MONHOCTHD 3aMellEnT STOT MuHepan. B CIUBLHO BHBETDEINHX
TVEHMCTHX CJAHIAX ¥ apIWUMTaX IEIPOCIOIH Xeje3a 00pasynT MHOTOHHCGIEHRHE
IATHA ¥ NCeBINoMOPHio3H IO IMPUTY, OKPaUMBaf IIMHUCTOe BeIECTBO B KpacHO-Gy-
pHif IIBET.

B Hem3MeHEHHHY IVMHUCTHX IIOPOTAaX BCErZa BCTDPeUAETCH NMOBOJNBHO BHAUNTENE-
HOE XOMMYeCTBO DACCESHHOTO ODPUaHmYecKoro BelipcTea. OHO TPYIHO MWATHOCTHDY-
eTCH ION MAKPOCKONOM, OIHAKO MHOINA B apPrUMTAX M Ja¥e CJIAHIAX BCTPeYanTCH
CI'yCTKM, COXPAHWBIME NDABANBHY KISTOYHYD CTPYETYPY. KEpDyHHHE pacTHTEelbEHE
OCTATKY NpelCTABIEHH OCDHBKaMY yIue@uIVpOBEHHOIC NeTpuTa camoll pasmmruxol
dopvi : HeNpABAJBHHE, JIJMHEHHHE ¥ BOJHUCTO-W3OIHYyTHEe, pasmepH kxoropux 0,0I-
0,6 mv m Gosmee, B mpoxomfAmeM CBETE OHN TEMHO-CYpHE, B KOCOM OCBENEHEN — 9Yep-
HHE ¢ MeTa/UMIeCKuM GlecKoM., B HeKOTOpDHX oCpasiax BCTDPeUanTCH Name MUKDOCIO-
pu (pmec.IB3,e) c seneHomaro-mexroft, ¥earoBaro-KopydHesol W KpacHoBaToOf OKpac-
roft, HOorpa HaGmpraeTcA 3aMelieHEe OPraHWYeCKHX OCTATKOB CYAb{MIAMY ¥ OKHCHH-
MZ coeIWHeHWAME ®esaesa, OCmime oprasmyecKMX OCTATKOB MECTaM OKDAIMBEET MO—
pony B depHufl mBer.

B xavecTBe Opumecell B IVIMHUCTHX CJZHIAX H aPrWUMTAX IPUCYTCTBYOT TaKXe
CHNEDAT ¥ 2HKeDHT. CHIeDHT BCTpEUYAeTCS B EWJNE OTHENBHHX DACCEAHHHX KpUCTas-
JIOB W CIYCTKOB, MMIPETHMDYOIMX DIMHHUCTOE BeleCTBO, AHKEDHT ke HalmonseTcd
B BUIe KPyIHHX Macc, IIe OH cpacTaeTcd ¢ KassmuroM, OdeHsr dYacTo, OCOGEHHO B
npefieNaX PYNHHX 30H, KapOOHATH BHIIOJEAOT MHOTOWHMCJEHHHE MHURDOTPAIMEH B TIODO
ne. Kax mpamuno, TUMHNCTHE CJ2HOH M apIUUMTH CONEDRAT MHOTOYUCJEHHHE KOH-
Kpelyy, CJOREeHHHS NUPHUTOM, CHISPUTOM H SHKEDHTOM, CYIBGUIAMM, KpeMHe3eMOM ¥
X pasJMYAHME COYeTaHuAMM, JleTasbHee OHE GYLYT OIMCAHH HWKE.

Yummvecxull cocTAR IVIMHMCTHX TOPON OXapaxTepu30EsH B Tadn,3. Uz nee crne-
IyeT, 9TO KOJHYECTBO ¥ COOTHOMEHNE KOMIOHEHTOB, ONDENEJieHHHe C IOMOUEND TOJ-
HOT'0 XEMEYECKOI'D aHammsa B Xmvmueckoit sadoparopmm IWH AH CCCP, mapmzupyer on
onmHoft mMpoOH K mpyrofi, XoTA B cpemHeM IVA OGOMX MIYUEHHUX paifloHOB OHO OCTAET-
CA JOBOJBHO OJM3KUM,

KpemreseM B pacCMaTPHBAEMHX NOPONAX fRIAETCH OCHOBHHM KOMIIOHEHTOM E IpH-
CYTCTBYeT IJIABHHM OCpDA30M B BAME COCTABHON YacTH IVIMHUCTO-MUHEDATBHOI'O KOM-
IIeKca, DEXe — OOIOMOUMHX CIUIMKATOB ¥ 067oMOuHOTo kBapma. llo mammum I', A, Yux-
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Xmmueckuit cocTaB IMMHMCTHX CJAHIEB ¥ ApIAUMTOB, %

et Ti0, 41,0, Fe,0, Feo Ca0O Ng0 Ln0 Na,0 K,0
510. i0, A 505 N hal a
npody Impod,pospact ~:02 Ti0z 41504 Fey0; Feo Cal HgO ¥ 2U B3

3

I8-% Pafton mecro- 55,88 I,25 17,87 5,33 4,64 1,73 2,8 0,07 1,35 3,98
37-% poxmesma Pm- 61,57 I,00 I5,66 4,86 3,%2 I,36 3,20 0,I0 I,35 3,08

II7-¢ sm3yait, 59,67 I,26 I7,70 2,28 4,22 2,09 2,94 0,I0 2,14 3,51
II8-% wmHcdax 60,80 1,25 I8,I3 4,85 4,16 I,02 2,44 0,I4 0,99 4,I5
Cpennee 59,48 1,19 17,34 4,33 4,24 1,55 2,85 0,I0 I,46 3,67
15-rx Pafior mecTo- 63,07 I,I2 16,00 2,39 5,02 I,7I 1,84 0,I5 2,18 2,21
59-rxn pommeHus 6,28 1,18 17,37 3,33 3,82 0,67-1,88 0,05 2,58 3,08
I2I-xn Kuswi-Jlepe, 63,69 I,0I I6,I8 3,36 4,35 1,00 I,5I 0,08 I,97 2,87
75-a1 aaneH 57,69 I,II 20,3 3,09 5,I2 0,96 I,9T O,I2 I,62 3,29
I0I-x 58,56 1,08 19,63 2,93 4,I8 1,201,85 O,IT I,97 3,2¢
III-xn 6I,06 I,02 I7,”8 5,06 2,65 0,89 1,30 0,I7 2,87 3,29
54-cH 56,84 I,02 18,71 4,69 4,46 I,02 I,90 0,07 1,85 3,51
45-cH 57,56 1,25 17,26 4,10 5,23 I,6I 2,07 0,I4 1,46 3,29
83-cH 57,9 1,02 19,58 4,57 3,37 I,02 1,79 0,I0 0,I8 5,I5
Cpexnnee 59,77 1,09 18,08 3,73 4,24 1,12 1,78 0,11 1,74 3,33

pamse [1971, 1979], HACCAeN0BaBlero OrDOMHOE KOJMYECTBO NPOC IVMHUCTHX CJ&H-
NeB HUXHe-CpeIHenpCKEX oTnoxeHmit pasmmumux paftoHoB Kamkasa, cpemmee comep-
XaHue 5i0, B DJMHACTHX CJAHIAX, COICPHAIMX He3HATMTENbHOE KOJHYECTBO TEeppH-
TeHHHX npEMmecelt, omermBaeres B 57,4-59,02%. EmMy DOJKHO COOTBETCTBOBATEH
24,41-19,47% rimHO3eMa B TOM, KOHEYHO, CIydYae, €CJM 062 KOMIOHeHTA BXOIAT B
COCTAaB IIMHWCTHX MAHepasnoB. MEHadve rosops, ecam Si0, X Al,0, BXOIAT B COCTaB
TVAHHCTHX MUHEDAaJOB, IOMOKDEMHWEEBHH MOIYIH (A1203/3102) dymeT BapbLEPOBATH
B mpegmexax 0,32-0,37,

B mamem ciygae sTor Momyss pamser 0,29-0,30, 4ro ompemensfeTcs HeCHOJBKO
doJyiee HMSKUMA COIe DEAHAAMK A1203 B HWCCJeNOBAHHHY DYIOHOCHHX TOJNMAX, OTO
03HAYAET, IO HEKOTOPad 9acTh Si0, B HANEM CJydae, NO-BUIEMOMY, CBA3AHA C
OGJIOMOYHEM KBapleMm. Bmpouem, 8Ta 9acTh CROpee ECEro HeSHAWITEJbHA, TAK Kak
B aieBpOJIATAX ¥ OCOSEHHO B NeCY2HWKAX OPCKEX Toum KaBkaza nazo:>xzo[qnxpan—
ze, I197I]. B namem cuyuae (cM. Tadn.3) oTHOmeHEe Na,0/K,0 BCETZa MeHbme I,
UTO TOBODHT O PesSKOM Ipe0CiamaHWy B COCTaBe NOPOX I'MIPOCONECTOrO IJMHWCTO-
I'0 Marepmaia, ¥

Cpempee comepraHme THTAHA (Tioz) B 85 mpoGax mpcrmx caanner KaBkraza

T.A,9mxpanse ompememmr B 0,73%, a cpemHee OTHOMEHMe T10,/A1,04 = 0,037.
B namrx eHayimsax (cM. Tadn.3) colepmaHWe NBYOKHCH THTAHA NPUMEDHO B 2 pasa
OpeBHIAET CpelHee, a TUTAHO-ATOMAHMEEBH{t MOmysns mocturaer pesmawed 0,06, Ilo-
CKOJBKY B Iumdax NOBOJBHO YacTO BCTPeYamTCH OGNOMKE DyTwia, cheHa ¥ IpyIHX
THTAHOBHX MWHEDAJIOB, NOBHNEHHHE COIEDEAHUA 3TOr0 3JEeMeHTa B IOPOJaX IpEXO—
IATCA CBAZHBATE C YCHJECHHHM TEDDUI'€HHHM TDHEHOCOM,

InGomuTHEE IaHHHe NOAYY&DTCAd IPE AHATUSe pacIpeleleHAd Xexeza, BeJm oT-
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Tadaxmmoma 3

- .{11207 Ti0, La,0 Na20 MgC Fel

"
Bp0" Bp0 €0 Copr Po05 (P8R mxpo” Ir5; IT,0; KU Tab  Fe 0y

3,96 0,41 Her 0,60 Her 99,84 0,32 0,070 0,076 0,34 1I,63 0,87
3,52 0,3¢ " 0,5I 0,002 100,47 0,26 0,064 0,086 0,44 2,35 0,81
3,40 0,35 " 0,47 Her 100,I3 0,30 0,077 0,I2I 0,61 1,41 1I,85
1,67 0,44 " 0,57 " 100,6I 0,30 0,069 0,055 0,24 2,39 0,86
3,14 0,40 " 0,54 0,00I 100,26 0,29 0,069 0,064 0,40 1I,64 0,98
3,I8 0,3 " 0,43 0,2I 99,87 0,25 0,070 0,I40 0,99 1I,08 2,I0

3,43 0,38 " I,I4 0,I5 100,34 0,26 0,07I 0,I52 0,64 2,81 1I,I5
2,0 0,25 " 0,82 0,I0 100,26 0,25 0,064 0,I23 0,69 I,5I I,29
3,89 0,54 " 0,38 0,I6 100,26 0,35 0,06I 0,080 0,49 1,99 I,66
3,56 0,563 " 0,83 0,I6 99,79 0,33 0,060 0,I00 0,60 1I,54 I,43
2,69 0,69 " 0,64 0,12 99,7% 0,290,062 0,I3I 0,72 1,46 0,53
3,86 0,66 " I,I40,I5 99,60 0,33 0,060 0,072 0,38 1I,66 0,95

4,28 0,79 " 1,00 0,002 100,03 0,30 0,07I 0,090 0,44 1,29 I,28
3,94 0,65 " 0,60 0,I¢ 99,52 0,34 0,053 0,0IT 0,04 1I,76 0,74

3,53 0,56 Her 0,78 0,I4 99,93 0,30 0,062 0,I0I 0,52 1,59 I,I4

GpOCHTEL BaKUCHYD M OKMCHYD (GopMy ¥ BHYMCJMTE CpPEeNHEe CONepRAMme MeTalmJIec—
KOTO melesa B IVMEMCTHY cJaHnax opH Kamkasa, To,no maTepmanaM Toro %e I.A.
Unxpaznse [1979], oHO OymeT paBHO 4%. B INMHMCTHX DyZOCOTepXalpx Tonmax fuims-—
uag OHO JOCTMIAeT BemuMHH 4,83%, a B Tex xe oTaoxeHMAX Kmsni-llepe - 4,61I%.

OueBHIHO, YTO HADALY C TePPUIeHHHM THTAHOM IVMHHCTHE CJAHIH B apTuUIATH
pafioroB MecTOpOEIeHut BeckMa CYWECTBEHHO OCOTalleHH &yTHI'eHHNMN MUHEDAJaMI
®eJesa. VIHTepecHO OTMETHTH, UTO K CXOZHHM BHBOIAM HA DANE NPYTEX MeCTOPORIE-
mrfi Benoran-SagaTanbckoro pafiona psree mpmmex H.K.KypGaHoB [19826].

IlpojiosXAs SHANWSMPORATE NAHHHE, NPUBENEHHHE B Tadn.3, cJeryeT OTMETHTH,
910 OTHOUEHWE Na,0/K,0 ¥ Mg0O/CeD B CpelHeM CGJW3KE K TEM Xe OTHONEHWAM, IpH-
BenmeEHHM B apamsax I'.A.Uuxpansze [19’?9]. Eunmsxy X HEM Takke X Jaxe YCTYyIanT
cpeIHVM coIepEaHus MnO . Bce 5TO NO3BOJNAET CYMTATE, UTO TONBKO REJe30 X TH-
TaH B DYNOHOCHHX TOJNAX HARAIUMBAEOTCHA 10 OTHONEHMO K CDelIHEM, KJAPKOBHM KO-
JM9ecTBaM,

VHTepecHHe De3yJNBTATH NaeT NOIHTKA CPaBHHTL MEXIY co6ofl reoxuMMIecKAe
0C0GEeHHOCTY TUIMHACTHX CJAHIEB ¥ APTWLTATOR DAasHHX MecTopompemmit, OTHomenme
rezos/:eo B paftoHax Swmsuas CBUNETENBCTBYET 06 OTHOCHTENBHOR OXHCIEHHOCTH
TOpox BTOrD ofnexTa; AeficTBUTENBHO, DM DABHOM KOJHYECTBE 3EKMCHOTD ReJe3a
(4,24% B oGomx oNyYasx) CpeIHAE CONEPKAHMA OKMCHOTO Xenesa B Dwmadae pap-
mo 4,35, a » Kusmi-Jlepe - 3,73%.

MpOKOMY DASBHTHO IMIEPIEHHOTO OKHCNEHWA CiaHleB B fuwmsdae COOTBETCTEYOT
TaKXe OTHOCUTEJEHO HEBHCOKWE COIEePRAHWA copr' Onm 37ech B CperHeM He IIpeBH-
manT 0,54%, Torma rax B Kusmn-llepe KoJmdYecTBO Copr nocturaer I-1,14% mpm
cpenaem, pammom 0,78%.
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AJeBPOIUTH cpeny TPYGO3EPHUCTHX NOPON KOAAYeCTBEHHO mpeodrazanT. Ilo cBoe-
My DAacIDOCTPAHEeHWH OHE BO BCEX paspesax 3aHUMAKT BTOPOe MECTO NOCJHe TUIMHA-
cTHX oryomeHuit. Yame Bcero BCTREYANTCA CperHe— ¥ KPYNHO3EDHUCTHE, Dexe IoIA-
JanTCA MeTKOSeDHHCTHE DASHOCTH, MexIy ajleBpoJmTaMK, NECUANNKAMA ¥ TVIXHMGTHMI
CIaHTaME OCHYHO CYUECTEYDT BCe IOCTeNeHHHe TPAHYIOMETpHYeCKMEe NepeXxornH. Kpy-
MHOBEPHUCTHE ANeBDOIUTH COCTOAT B OCHOBHOM M3 OGJIOMKOB, DasMeDH KOTODHX KO-
Jedmores or 0,05 mo 0,I MM, B cpemHes3eDHUCTHX &JEBDOIKMTAX DASMEDH CJIATADLEX
nx odxovkos 0,025-0,05 mm. O6e 9TH DPa3HOBUIHOGTH DACTPOCTDAHEHH HamGoiee M-
poxo. Peme BeTpevanTes MeJMO3epHUCTHe Iopomd ¢ ooyomkamw 0,0I1-0,02 mm B mua-
MeTpe, a Tawge IUIOXO OTCOPTHDOBAHHHE AJeBDOJNTH, B EOTODHX HadopH {@paximi
BapEEDYNT B OUeHb MUDPOKMX Ipeleyax.

OcHOBHHM KOMIOHEHTOM OGJOMOYHOR uYacTy ARJIANTCA 3epHa Kpapua, OHE, Kak
TIPABIJIO, FVMEOT HeNpPABWILHYD OCTPOYTOABHYD, CiadooKaTaHHyn dopmy. Yacrto
KBapIl KOPPOIMPYeTCH TIMHUCTHM W KADOOHATHHM BempcTBoM. OTHenbHHe 3epHE WMe-
0T BOJHUCTOE IIOI'ACaHEe.

HesHaWdTeNbHYH TDEMECH COCTARIAONT IUIATHOKIASH KHCJIOIO cocTaba. Jspemka
BCTDPEUaTCH JHUCTOYRY I'MIPATHPOBAHHOIO MyCKOBHMTA. CHOpam@iecKd IONANsinTCH
MeNK¥e sepHa anaTuTa, IMpKOHA, ofeHa, SMMOoTa, PYTWIa W TypMaTEHA. Penxo
HaGInIaeTcd NPECYTCTBHE CJIORHHY OGJOMKOB MUKDOKBADIMTOE, KDEMHUCTHX X XJI0-
DET-TEIPOCOIMC TO-KPEMHEC THX CJaHueB, OHM OGHYHO TDeNcTaBLNT coCof CIOmHHS
arperaTH KBADIEBHX, XJIODHTOBHY M I'HIDOCJNINCTHX 3€DeH.

Tosevoft wmaT caado NeJHTHSHPOBAH, MHOTMA ¢ orTdeTimBofl mBofimmkoBo#t mTpu-
xoBKkoft, [nacTeery ¥ YenyHkm GecupeTHOl CJmOIH I'MIpaTHPOBAHH, M3OTHYTH ¥ pac-
EeTIeHH IO CJIOHCTOCTH.

XzopuT o0pasyeT 3epHa HeNPABMNIBEHOR QOPMH, ¢ CnelHO-3e]ieHOBATON WIH KeJTO-
Baro-3eaenoil oxpackofi, ¢ HeACHHM ILIEOXPOHSMOM, C HESKAM IBYIDEJOMICHHEM,
AmaT@T, pyTWn ¥ TYDMAJNE COXPaHADT cJeIH IpESMATWIecKoro radmryce. LEDEOH B
OCHOBHOM BCTPEYAETCH B BMIE OKPYIVIHX 3€peH.

TexcTypa &N1eBpOJUTOB NapaielbHAf, 9acTO CJaHNeBaTas, OGYCJHOBNIGHHAA OPH-—
EHTUPOBAHEHM TOJNOXKEHMEM 9YemyeK CJIONH, XJIOpHTa, & TAKXe TeppureHHOf RIacTHKM.
OdYeH: IMPOKO PACIPOCTPAHEHA B BTHX TOPOJiaX I'OPA30HTANBHASL MUKDOCJIOMCTOCTD,
KOTODAA MOKET BOSHEKATH B PeSyAbTATe UepeIOBaHWS CJIOAKOB, CIOKEHHHX IDPYOHM
OGJIOMOYHHM MaTepUajoM ¥ TOHKOE CMecH OCNOMXOB, OpPraHMYecKOro BellecTBa W XJIO-
pura (pme.I5,B), meprormieckoro mocioifHoro odorameHAA IPaHYJIOMETDPHIECKA OI-
HopoIHofi MacCH OGJIOMKOE DACCEAHHHM OPFaHUYEeCKMM WX IVIMHHCTHM BellecTBOM
(pmo.I5,n) wm gacToll cMeHO® OGNOMOWIOrO MaTepmana IymEmcTem (pme.IS,r).

B mesoM CJIOECTOCTL, BOSHUKANMAR 34 CYeT MSMEHeHNA DPasMEePHOCTH OGJOMOTHHX
KOMIOIOHEHTOB B &ieRpOJHTaX, BCTPEY3eTCA INOBOJBEHO DENKO.

Kar Opasmno, B aieBPOJMTOBHX IOPOJAX PesKO IpeodiazaeT oCioMOYHAA dacTh,
oHa caaraer 60-75% Bceft mopomH. llemeRTHpyomas oGNOMKM Macca BCEITia HAXOIMTCH
B NONUMHEHHOM KOIETECTEE,

B azeBposuTax OOHYHH gBa THla IOeMeHTa. Hamdomee pacmpocTpareH rapdoHaTHH
nement (pmc.I5,a), peme - rummmcTHll, IMIPOCIIONHACTO-XIOPHTOBHE HEMEHT (pme.
15,08). KapGomarsufi memMeHT ualle BCero CHBaeT NMPeICTABIEH CUIEPHTOM (pme.I5,e).
Hapany ¢ STEM MAHEpAIOM B IUmbax IMATHOCTUPYOTCA KaJbIMT, AHKEDHT, JOJNOMAT.
KapGoHaTHHE MAHeDAIH OCHTHO He TOJBKO S2IOJHANT NOPOBOE MPOCTPAHCTBO MERIY
o6NMOMKaMZ, HO ¥ @KTWBHO KODPOIMPYWT K Iaxe 3aMemsoT IOJEeBHEe UNarH, CJONH X
KBapm.
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CunepAT M BHIEJCeHWA KApOOHATOB B pasinynoil CTeNeHNW OKPUCTALNIN3OBAHH. B
GONBIMHCTBE CIyYaeB HAGIONANTCA Colee WIM MEHee NpABWIRHHE DOMOOSIPH CHIepH—
ta pasmepamu 0,08-0,I5 mm. Kpome Toro, cHIepnT m Hepemxo W IDYTHE KapPGOHATH
IPECYTCTBYT B BHNe MeJKMX 3epeH pasmepamu 0,02-0,04 mM, IWIOXO olpelesAeMHX
B mwmnfex. ComepraHwe KapOOHATOB B HEKOTODHX IPOCIOAX KONECNeTCH OT eNNHIIHHX
zepen mo 25-30%.

TmuaucTHit meMeHT, TaK X¥e KeE ¥ KapOoHaTHHE, dWame BCEero MOJHOCTEHN 3al0JHA-
eT TOPOBOE NPOCTPAHCTRO AJNEBPOJMTOB, HapaAxmy ¢ »TEM BCTpedaeTCHA NeMeHT Ga-
3arBHOrO H Jame ILIEHOYHO-0asajbHOI0 THIa, KOIWA IHOPOCJIIECTO-XIODHTOBHE MiI-
HepaJH ¢ EDEeMHMCTHM BENEeCTBOM M I'UIPOOKMCIAMA XeJe32 TOJBEKO cIad0 CKPeIUIAnT
0GIOMOTHHYE MaTepmas.

Yame BCero MHOTOYHCIEHHHE BRIDUEHMA XJODATA B IeMeHTe ANeBDOJMTOR BHIE-
maoTes Ha $oHe nesmromopduoll rymHECTOR MaccH ® 00pasynT OpHMEHTEPOBAHHHE II0
CIOMCTOCTH MEKpOYemy#daTHe ¥ MAKpOArperaTHHe CKOIeHma pasHoff dopMe ¥ Bejm—
i (puc.I5,®).

Hepepxo B aneBpo/MTax Cpelll TUMHHWCTOID LEMeHTa HAG/OIAETCA IDECYTCTBHE
0GNIOMEOE OCyIJMBMET0CA DacTHTEJLHOTO IeTpHTa. OHM momdYepKUBaT ToHYARmMy0
JeHTOUHYD CJOMCTOCTE NOpoZ. ComepmaHWe OpTaAMYEecKOr0 BelleCTBA B &j BDOIMTAX
B cpemmeM xomedrercda ot 0,05 mo 0,45%.

B xapGoHaTHOM ¥ IVIMHHCTOM IEMEHTe aNeBpOJUTOBHX IPOCAOEB OYEHH JACTO IIpH-—
CyTcTByeT paccesHmH#t mipuT. OH o0pasyeT JmG0 NDABWNBHHE KYCHYECKHE KPHCTAI-
smen pasmepamm or 0,0I mo 0,2 MM, JmGo xapakTepHHe INIOGY/ApHHE BHIEISHHEA
pasmepom 0,0I-0,05 vm. Hrorma takme rmodymx GopMEDYRT GoJee KDYIHHE CKOILIE-
HUA ¢ HeNparAmbHuMa fopMavu. IMpuT "YacTo accolmMMpyeTCA ¢ OKACHHMM COGNUHE-
HAAME XeJe38, KOTOpHe YacTHYHO WM TEeJHKOM 32MemanT ero Wi Xe 0o0pasynT
BOIMBW er'o BHIeNeHWH IATHA W yYacTRE NpmaymmBoft dopmu.,

Xmmveckuft cocTapR aleBpOJMTOB OenoKaHCcKolt M BepxHesnaxwaMckoif ¢BAT IpuBe-
neH Ha radn.4, lojHHe XMMAUYECKHEe SHANWSH STHX MODPON OHJM BHIOJHEHH B AVMAYE -
cxoft ymadoparopmm IVH AH CCCP.

B ormwme OT IVMHWCTHX CIAHIEB X apTAUMTOB, N0 XUMIYECKOMY COCTABY KOTO-
DHX MMENTCH MHOTOYACJAEHHHE NaHHHe, ANeBPONUTH OPCKUX oTioRenumit Kamkasa uc-
CIeNoBANHCE: Masio, OpHeHTEDOBOYHHM BTANOHOM B STOM OTHOMEHWH MOTYT CIYEUTH
BOCEMb aHANM30B aleBPOMMTOR paspezoB p.Teper, onydimmopaHiue B Kuure LA,
Umxpamze [1979]. CpaBHWBaf CpefHEe CONSpRAHWS KOMIOHEHTOB, NPUBENEHHHE B
rTadn,4, ¢ JATEpATYypHHMI TAHHHME, JETKO IDUITE K BHBOMY, 9TO B &NEeBPOJHUTAX
GesoxaHckolt ¥ BepxHeANaxKeMCKOfl CBAT IOBOJBHO BHAWMTEJBHO KOHIIEHTDHDYOTCH
Ti0,, FeO+Fe,0,, Cad H MgO. IlBa mociemHUX KOMIOHEHTA, ID-BENAMOMY, CBA3AHH
C KapGoHATHHM IEMEHTOM aneBDOJMTOR,.

Cpennee comepxampe Ti0, B WPCKAX ayeBponuTax p.Tepex omeHmBaercd B 0,36%.
Kak oTo creiyeT M3 IAHHHX Tadn.4, B areBpoJMTAX DyIOHOCHHX OTIOXeHWH Comep-
RAHWA THETAHA B cpenHeM koxedmorcs or 0,83 mo 0,937.

Ecim comepramme TENPOOKUCIOBR XeJe3a IeDeCcUATATh HA 3JEMEHTApHOe XeJe30 U
CYMMEDOBATH, TO B DTANOHHHX AJEBPOJMTAX ero KOJMYecTBO OXameTes papmo 3,987,
B aNleBpoJMTaX PYNOHOCHHX TONN OHo Oymer pasHo 4,46% B Owmsgae m 4,657 - B
Knann-Jlepe.

CpaBHeHme aneBpomuTOB JWmzvuag ¢ aHajorwdHEMA Iopomami Kmsmn-llepe mpmBO-
INT ¥ BHBOLY, 9UTO B IIEPBOM MECTODORIEHMM ITOpPOIH OYeHH CHJIBHO OKmcaeHH. leli-
CTEETEJNHHO, 37&ChH, B OENORZHCRUX OTAOXRESHEAX, OTHOWEHHE FeO/Fe 0, ermpa To-
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P r c. I5. Muxpodororpajme anesponmToB

a - cpelHe3epHECTHE aneBposmT ¢ KapdoHatHHM memerToM (Kmsmi-Tepe), yB. 350,
des aH psaropa?ﬁﬁemﬂ'r YacTHIHO KODPOLHPyeT 3€DHa KBapma M NOJeBHX MIATOB
Genoe); 6 - CpemHe3ePHECTHR ANeBPOJMT ¢ TEIPOCHOIMCTO-XJODHTOBHM IIEMEHTOM
Kuamn-llepe) yB. 140, Ges amaymsaTopa; B - 4YepeNOBaHMe KDYNHOZEDHACTHX X
MENKOBEPHUCTHX CJORKOB anepposmra (®mmsuaft), yB. 6, Ges aHaimsaTopa. TeMHHE
TpOCJON OCGOTameHH XJODHTOM H OPTAaHMYECKHEM BellECTBOM; I' — Iepec]AWBAHEE c.noﬁt
OB TRAMHWCTOTO chawma (Iepuoe) ® anesposwra (Gexce), ye. 6, Ge3 aHammsaTopa;
I — CJOHCTOCTH B aJeBpoJmTe, yB. 9, (€3 apajmWsaTopa; e - B3epHa CHIepHnTa (_qep—
HOE) B KPYNHO3ETHHECTOM AJNEBDOJHTE (Kwamr-, epe), yB. 140, Ce3 aHammsaTOpPa;
X - XJODAT B CpegHe3eDHECTOM aneBposmre (Kusmr-llepe), yB. 350, des aHaimsa-

Topa

cruraer 0,85, Torma ®ax B areBposmTax BepXHeANaxraMcKof CBHTH OHO DaBHO
1,79, Twneprernoe ormCIeHEe, NO-BENMMOMY, OxasHBaeT Takxe EIWAHEE Ha comep-
XaHHe DACCEAHHOro OpraHWIeckoro BemecTsa. AneBpommTH fmmrauafickoro paspesa
CHIBHO 00eIHeHH copr’ KOTOpOe 3Zech exBa mocTuraer 0,I18%.B Kmzmn-Tlepe cpen-
Hee COjiepRaHme Copr B &JeBPOJMTOBHY DAasHOCTAX TepPUreEmuX ofpasopanmit pasno
0,25%.

lecuaHwkN ABAANTCA OTHOCHTENHHO DEIKEM THIOM OOpON CPEI¥ TepDPEreHHHX
00pasoBafA¥il DYNOHOCHHX CBHT., OHM OPACYTCTBYNT B BANe OTHCJIBHHX JIMHSOBHIHHX
IpOCKOER ¥ IpeNCTaBIAnT COG0f Kpelkym, INOTHYD IO COCTAEY KBAPUEBYD NOPOLY
ceporo mpera. llovTs BCe ESyYeHHHe 0GDasIH NeCUYSHMKOB IPMEANIERAT X MEIKO—
SGPHHCTHM DA3HOCTAM ¥ IO MAREDATOIWIECKOMY COCTABY MANO OTIHIZNTCA IPYT OT
Ipyra. BeTpeuamTes KaX MACCHBHHE, TAR ¥ IDTHTUATHE passEocrH. Mommoers ciofixom
KoneGneTed OT HECKONBKAX MLLIMMeTPOB o I-5 oM.

TeroTypa mecwaHHX NOPOX CiOECTad, Murpociomcram TOPE3OHTAIBHAA TEKCTypa
odycronnena ofHuEO mocxofinHEM wepemoBaHmeM crofkOB PasHOrO TI'DaHyJAOMEeTPHIECKO—
PO cocrapa. Hapany ¢ ropusonTambHOR CIOMCTOCTED BCTpewaeTes BOJHUCT O-HS0I'HY -
Taf X Iaxe K0CAd CJOWCTOCTD.

lo CTPYKTYDHHM 0COGEHHOCTAM IECUAHAKE GJHSKE K QIeBPOJHTEM ¥ IIA HEX Tak-—
%8 XAPaRTEPHH NCSMMATOBAS, (WTONCAMMETOBAR W ANeBDONCAMMETOBAS CTPYKTYDH.
Noammropan cTPYRTYpa OOYCIORJESHA NPECYTCTEEEM OGIOMKOR NpenMy e CTBEHHO Iec—
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XmVMuIecKIt ¢OCTAB aNeBpOJHTOB, b

Homep
NPOGH

MecTo ordopa
TIpoG, BO3pacT

510, Ti0, .il.lg(.‘:5

F9203 Fel

Cad Mg0

MnG Naao 320

19-@

304
I15-%
125

Pafton mecTO-

pormerns Dp-

susyvail,
IWMHCGax

65,63 0,74 15,89
63,63 0,72 15,97
65,07 I,02 14,84
64,60 0,84 14,46

5,42 2,92 0,59 2
3,49 4,38 0,58 2
4,16 4,05 I,9% 2

3,66 4,86 1,15 2,

,38
,59 0,12 2,08 2,21
,44 0,08 I,46 2,65

0,07 2,25 2,44

73 0,21 1,09 3,51

Cpemee

64,64 0,85 15,50

4,36 3,75 1,05 2,

47 0,12 1,91 2,43

32-xn Paifion mMecTo-

65,65 0,80 15,29

2,9 3,60 1,30 I

,87 0,I€ 2,70 2,02

I43-xn pommesmst 56,40 I,04 19,30 2,16 4,91 1,27 2,55 0,14 1,25 3,93
I64-xn Kusmn-lepe, 62,27 0,89 I3,23 2,62 5,73 2,42 2,64 0,49 2,70 I,79
169-xz  aanen 60,74 0,61 10,57 I,62 7,37 4,14 3,05 0,78 2,09 I,04
90-7 68,25 0,84 14,47 2,14 3,% 1,14 I,52 0,23 2,70 1,63
1061 61,84 1,02 I5,73 2,33 4,63 1,92 1,41 0,14 2,48 2,44
60-cH 59,93 1,14 15,18 2,97 5,22 2,98 1,51 0,28 2,14 2,44
87-cH 65,94 1,06 15,18 4,50 2,71 0,90 I,55 0,08 2,30 2,65
CpemHee 62,90 0,93 14,88 2,66 4,77 2,00 2,0I 0,29 2,30 2,24

vanoft @paximre, Hasmume B mecwaHWKaX aneBpuToBoff IPHMECH M pPaCTHTENBHOTO neT—
PUTA ONpenesfeT CMemeHHHEe CTPYKTYDH: AJeEBpONCAMMUTOBYD ¥ (HTONCAMMETOERYD.

Tlox muxpockonoMm necuaueke (puc.l6,a,d), Tar ®e, kKaK W aneBDPOJMTH, COCTOAT
3 xracTmueckoro Marepmana (50-80%), ayrmremmux mukepanos (I-5%), pactm-
TENBHHX 0CTATEOB ¥ cBAsyomelt nemenTupypmed maccH (10-40%). OrcopTrpoBaHHOCTH
MOpON CPeNHAA WV HU3KaR, OKATZHHOCTE 3epeH ciadad, OHW B OCHOBHOM MMERT yI'-
nopatTyo dopMmy.

Knactuvecrn#t MarTepman IpelCTARIEH OCIOMKaMi MOHOMAHEDANBHHY 3EpeH, B 0CG—
HOBHOM KBapua, ¢ NpEMechn ILIArMOKJIa30B CpelHETO W KHCIOro cocraBa. OTMeda-
eTcs MPUCYTCTBNE MURDOKMMEA M OpTORIA3a. KBaprm comeprmTes OOHYHO B KOJMYECT-
pe 40-50%, nogemoft wmar oxoxo 10-I5%, Kmapr ofpasyer HeNpaBaNbHHE, YITHHEH—
HHe, WHOI'ZZ N30METPHYECKHEe 3epHa, CaAad0 KODPOINMDOBAHEHE TVIMHECTHMYA YaCTHIIAME
(puc.I6,8) wm xapdonaTuum MareprajsoM, OGNIOMER KBapua OCTDOYTONBHHE, YIJOBa—
THe, GE3 CJENOB OKaTaHHOCTH. VHOIMNA BCTpevdanTcd CIaGOOKATAHHHe 3epHa. PaszMep
necyanux seper or 0,I mo 0,I5 mM, pexe mo 0,2 mM, IlpuMech: aleBpUTOBHX HaC THIL
paamepom 0,02-0,08 mm cocraBnaeT 5207 or Bceft MaccH OGIOMKOE.

Monerolt mmaT B mecHYaHwWrax paclpocTpaHeH B BHIe TadMTYaTHX 3epeH, 4YacTo
€ OGMOMOYHHME W OCTDOYI'ONBHHMA Kpagm#, Kax mpaBuio, coxpaHAeTcd IBoHHMKORaA
CTDYKTypa MUHeDpaja, II0BepXHOCTH 3ePEH IOKPHTa TOHKO3EDHUCTHM TEIMTOBHM Beme-—
CTBOM ¥ MeJKEMM YemyiiKamm CcepmimTa.

Anopar 00pasyeT 3epHa HeNpapmibHolt fopmu, OrefHooxkpamenawe, Iom mmrpo-
CKOTIOM 3eJeHOBaT2S XJIOPHTOBAY MAcca BHIVIATMT NMOYTH m3oTpouHolt, IlntacTmaEm
THIPOCTONH MecTaMm CAado M3OIHYTH, DACHENnNeHH II0 CIOHCTOCTH WM MHOLIA CYIb—
rmr3UpoORaHH,
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Tadaunma 4

Aly0; Ti0, TNay0 TNa 0 Ngb FeU

HaO' 07 00,0, P25 G s—j‘ 0, ILo; KU TG F50;
2,43 0,I¢ Her 0,24 0,I7 100,09 0,24 0,047 0,147 0,%2 4,03 0,54
3,26 0,8 " 0,16 0,14 99,9 0,25 0,045 0,127 0,%2 4,46 I,26
2,64 0,22 " 0,14 0,003 100,6I 0,23 0,070 0,I00 0,55 1,23 0,97
3,15 0,27 " 0,I7 0,20 100,42 0,22 0,058 0,073 0,3I 2,37 I,%
2,04 0,21 " 0,18 0,IT 100,27 0,24 0,054 0,123 0,79 2,35 0,85
£,9 0,44 " mer 0,18 92,97 0,23 0,05 0,182 1,34 I,44 I,25
3,56 0,81 " 0,64 0,14 99,50 0,33 0,050 0,073 0,% 2,0I 2,27
2,66 0,28 2,06 0,19 0,20 100,I3 0,21 0,072 0,20 I,5I 1,08 2,I9
£.% 0,214,30mcr OI4 99,56 0,17 0,064 0200 2,01 0,74 4,55
2,17 0,8 Her " 0,16 99,64 0,2I 0,06I 0,198 1,66 I,33 1,83
3,89 0,50 0,60 0,46 0,15 99,60 0,25 0,074 0,162 I,02 0,74 I,9
2,66 2,46 2,250,57 0,17 99,95 0,25 0,083 0,142 0,88 0,52 I,76
2,11 0,51 Her 0,14 0,I5 99,73 0,23 0,02 0,I54 0,90 I,7%2 0,60
2,86 0,641,150,25 0,16 99,89 0,24 0,062 0,163 1,03 I,0I I,79

OMmINOT O6pasyeT 3epHA HENPABMABHON 7 ORpyIJoft dopmu, Ero 3epHa cpamHE-
TeJBHO DPEeNKO NPHCYTCTBYOT B IEMeHTe NMecYANWKOB M aNeBPOMTOB. LIBET ®enToBa—
TO-3eJIeHHY ,

Anatut GecrpeTHHY, BCTpeYaeTCA B BHAe KOPOTKMX ODH3M ¥ HENDABIIBHHX, CJla-
60 OKATAHHHX 3epeH. PyTmI pacIpocTpaHeH B EAIe XApAKTeDHHX AIOMbYATHX TIpuaMm,
Vxorna sToT mmHepan odpasyeT BOJOCOBWIHHE ETONBYATHE BRIOYEHNA B KBapre.
ToHRME WArorbYaTHE RPUCTAINH DYTHI& C XapaKTepHO# BHCOXOMN muTephepermedt jer—
KO JMATHOCTUPYWTCA. 3epHA IIMPKOHA OKDYIVH, GOYEHKOBMIHH, DeIK0 HAGTOIANTCH
3epHa mupamunanbHOX Gopmu. OGNOMKM TypMAIHHA OKpameHH B 3eJeHOBATHIL BeT,
fopma ero KpucTALTOB MpEaMAaTHYecKad,

Cperm pasHOOGDABHHX IO COCTABY MOHOMMHEDANLHNX OGIOMROB H3DEIKA BCTpEYa-—
DTCA GONee KPyIHHEe BEIDYEHWA KPEMHHCTHX ¥ XJIOPETOBO-KDEMHUCTHX CJ2HIEB. 06—
JIOMKZ TIOPOJK NPEeACTABINT cOCOH TOHKO- ¥ MHKDOBEDHMCTHE arperaTH XJIODUT-KBap—
LeBOI'0 COCTAaBa.

B mecuaHMKax DYNOCOIEDXAIMX CBAT BHIEJAETCH HECKOJBKO THIOB IeMeHTa: Ga—
BeUbHNY, ITeHowHHE W MeMeHT 3aMemen¥s Nop.

lemenTupynmt Marepuan mMeeT IJIMHWCTO-TUIPOCTOIUCTHI, IJMHECTO-XJIO0PUTOBKH
1 xnopuT-KpemurcTHE cocTaB. MecTamm B HeM IonyuaeT pacmpocTpaneHme GONBIOE
KOJMYeCcTBO KepCOHATOB M I'MIDOOKHCIOB Eedesa, (ueHh YacTO NIEMEHT KODPDOIEDYET
0GNIOMEY, DatelaeT WX KDafd W BamoNHAEeT 06pa30BARIMEcH yruyGnesus, OpBIABaA
KOHTaKT&aM MSBIMCTY KOHfWIypammo. BoTpeuasnTcd MAXpDOCTANOMRTOBHE KOHTAKTH
MeRIy OGNOMOYHHMYA 3eDHaM¥, CBUTETENbCTBYWIME O TOM, UTO HOPOINH GHIN CUIBHO
IefOPMEDOBAHH IPW BHCOKAX [EOCTATHYECKUX NABIEHEAX.

Ayturesnne ofpaszopamma mapuTa (puc.I6,r) B mecuaHWEax NpACYTC TEYOT B 0C—
HOBHOM B BUIE TIioGynell, M30MeTpUYECKVX KyOUUYeCKHX KDHCTALIOB, ¥X CPOCTKOB T
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P ¥ ¢. 16. Muxpofororpafue DecIaHMKOB

a - MeJROSepHECTH{f kBaprneBHR nmecuanmk (GeJoe) ¢ XJODET-CEDEIATOBHM HEMeH-
ToM (cepoe),(®mmmsyaft), yB. I5, Ce3 anaymsaropa. BEIHH BOJHACTO-E3OTHYTHE
TPEMEHKY KJMBaxa; 6 — TO Xe, yB. 200, Oes aHammsaTopa; B — MeJROSEDHHCTHR
YTJHC TO-TJIHHEC KBapneBHft mecyanmk (dwmsvaf), yB. 140, HEROJ® CEp.; T -
mmoaegnncm KBapueBH]! NeCYaHNK ¢ IJMHHECTHM IIEMEHTOM H BRINUEHEAME IWDHTA

(uepHoe), yB. I70, Oez aHam®3aTOpa

3€DHHCTHX AUDEeraToOR, IWMAPOKCHIH Xeje3a DasBHBADTCA N0 IMPHTY, IOJHOCTED WIN
YaCTHYHO 3aMeIpA ero. Kpome mmpura, B IeMeHTe ImODOJ BCTPEYanTCA 3epHA KapGo-
HATOB ® XJNODHTOB. KapdoHaTH WnMCTHe, GeCIBeTHHE J BHIGJANTCA B BHIE H30METDH-
veckux mo opme sepeH. YacTo OHM OPHCYTCTBYOT B BHAEE YEeTKO OTPAHMYEHHHX DOM-
dosmpor (cmmeprT), paccesHHNX B moje mwimfa. VHorma cuuepET OCHADYyXHBaeTCA B
BHIe MeJIKMX HeNpaBHIIBHHX 3epeH pasmepom 0,0I-0,04 mv. B pame oOpasnoB colep-
X¥aH¥e RapCoHATOB HocTETaeT 25-30%. HOBOOOpDAZ0BAHEA XJIODETA B IEMEHTe OpelcTa-
BJIAOT co0off OCHYHO MEKpoArperaTHHe CKOILIeHEs pasymyHoft dopmi ¥ BeneurHu. Op-
TaHFYeCKAe OCTATKE B NECYAHARAX 4ame BCEr0 IPHCYTCTBYDT B BHAE yTJefMIRpOBAH—
HHX OGDHBKOB DPacTHTENBHOTO LETPHTA.
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XyvudecKuit cocTaB NeCcYaHMKOB CEJOKaHCKO# M BepXHeAJaXKaMCKof CEMT oxapa-
KTepu30BaH B Tadn.5. IIpueeneHmHe B Helt NoJHHe XUMHYECKEe AHANMSH GEJM BHIOJ-
smepH B Xmvmuueckoft sadoparopmm I'MH AH CCCP,

B xavecTBe STANOHHOI'O OGEEKTA IJIA CPABHEHMA MOXHO WCIOJNBROBATH 30 IOJHHX
XMMHYEeCKEX aHAIM30B NeCYaHMKOB NPCKHUX OTJOXeHW!! pasymuHHX paftoHos Kapkasa,
codpanHHx B padore T',A.Umxpamse [1979]. CpapHmpas ¢ HEMM HamW pe3yJLTaTH,
CpASY MORHO OGHEDYHUTEH, YTO B TOBHIMEHHHX KOJMYECTBAX TECUAHNKM PYNOCOIEpHKa-
mrx orxomeHult cozepkar Ti0,, Fe,0,, FeO, Mn0 a B HEKOTOPHX CJYYafX MgO #
Na,0.lleflcTBiTe/BHO, CPENHee CONepRaHUe Ti0, B NECUAHNKAX WPCKHEX oroxeHuft
Kaprasza xonednercs or 0,I5 mo 0,66%, B cpenuem cocraBmin 0,467, B mamx ciy-
9afX MIHWMajibHHE CONeDHAHEA Ti0, DABHH 0,59, a Mmakcmvaismde — I,05%, cpemHee
colepxaHue KOMIIOHeHTa oneHwBaeTtcda B 0,70-0,807%.

CyvmapHOe cozepxaHue xeje3a B Necuanmkax Kaprasa IpH IepecdYeTe C OKACIOB
Ha dJeMeHT papHo 2,I2%., AHamormumim o0pasoM MepeCcTMTAHHOE COIEDKAHNE Eenssa
B NecYaHmKax OenoxaHCKofl W BepxHeaNax®aMckKOl CBUT KOMEGTETCSE B Npenesax
3,44-3,95%. OueBmmHo, YTO STO MOUTH B 2 pasa NpeBHIIAET KISDKOBOE CONEPHAHNE
XeJjie3a B MeCcYaHNKAX HpOBMHLNK.

CpenHee comepxanume MgO B OPCKEX Iecuanmkax Kesraza paero 1,747, B pymo-
CONePRAIEX CBATAX OHO xosednercda or I,42 mo 2,437, loBosbHO GIMSKO K CpemHE-
My, HO BCE e B HEKOTODHX CJydYefX NPEBHMAET ero COIEpRAHNE Na 0.

Bce ocTampHHe KOMIIOHEHTH B IeCYAHWKAX DYNOBMENENNMX TOJIN MeCTODOXIEHui!
Kmzmn-llepe » $mmmauafl KaxomaTes B Npenesax HODMH.

llpz anaymse NoBemeHHA pas/MuHHX KoodlmmenTor ofpamaeT HA ceGd BHUMAHTE,
gTo NMEeCYaHWKE MecTopoxneHus Kusmi-lepe oxucieHH 3HAWMTENBHO CGONee MHTEHCHB-
HO, dYeMm mecdaHmxy dwmsyad. 9TO NOKABUBAETCH OTHOMEHHEEM FeO/Fe203 , KOTOpOE
B TepEOM caydae pasuo 0,66, a Bo Bropom - 2,04, COOTRBETCTESHHO NECUYAHHE TOJ-
mz Kusmn-Jlepe ZOBONBEHO 3HAYMTEJBHO OGENHEHH opranudeckuM Bemecteom (0,08%).

Hrax, cpaBHeHNe XEMWYECKUX AHAMM30B DARVMYHHX THUIOR OCATOYHHX TODON, CJaa-
raplMx DYNOHOCHHE OTJOReHWS paitoHOB Mecropommenuft Kusmn-Jepe m Twmmazuali, mo-
3BOJADT OTMETHTE HEROTOPHE OCLME 3aKX0HOMEpHOCTH, JelicTEWTETRHO, IOBCEMECTHO
B paftoHax pymHHX MecTopoxIeHmil Bce THIH ocamoumux nopoln (mecyammmm, aneBpo-
JMTH, TJMHWCTHE CJAHIH ¥ apriUmMTH) BeCHMA OLyTEMO OGOTZUEHH XejIe30M
(F9203+Fao)n TaTaHom (Ti0,), MHOrza Cad ¥ MgO;NOCJHeIHEEe OTpaxaeT KapGoHaTd-
3aUM0 pynocomepmalmx mopox. Kpome Toro, creimyer OTMETATH, YTO B [JIMHHCTHX
noponax OOHYHO K,0>Na 0,2 B NecUaHMKax Haodopor, Na,0>K,0 W Na,0=K;0.

KapdoHaTHHE ¥ IVIMHWCTO-KAapOOHATHHE MEpresicTHe IOPONH B DYIOCOIEpRAIMK
TONMAX KOJMYeCTBEHHO 3aMETHO YCTYHNAOT TEePPAIeHHO-TIMHACTHM o6pasomammaM, Mx
CcyMMapHas MOUHOCTE peIko IpeBHmaeT 2% odmeit mommoctn. KapdomaTHue mopomu
CJIArapT IJIACTH, JMHAOBUIHHE NDPOCJIOM ¥ .JIMH3H, MONHOCTE KOTODHX Ioctmraer I-I5,
pexe - 30-40 cm. IlpoTA¥eHHOCT: KapGOHATHHX JWH3 BAPBAPYET B MMPOXKHX TpeIenax
0T HECKOJBKMX CAHTHUMETDOB IO HECKOABKHX METDOB.

KapOoHaTHHe ajleBPHTO-TIECYAHUCTHE IPOCJOE OCOGEHHO HacTO BCTPeHUAnTCH B BO-
cTo4Holl wacTm mecTopoxueHns Kmsun-Jlepe, B HUEAell HYacTw BepXHeANaxkKaMmcKoil
NOICBUTH, a Takke B paliore JleBoGepexHoro pynHoro y4acTka. llo megmum HK. n
A A Taomeona [1978], Ha cepepo-3anamnoM fuianre Jlepodepexnofl pymsolt 3anexm
0COGEHHO NMPOKO PACIPOCTDAHEHH JMH30BUIHHE IIPOCJON CHIEPUTOB ¥ IOJOMATOR.

JuH3000pasHHE BRIMUYEHWS CHMIEPATOB MB3EECTHH B INPEefejiax DYIOHOCHHX yd9acT-
xoB Kmsmn-Jlepe n Ouwnuzuait [Eadnn, Padopa, 1971; KypGaroB m 1p., 1967].
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Yuvmgeckuit COCTAB MeNKOZEDHNCTHX NECUAHWKOB, %

Homep MecTo ordopa {6
npodu  mpo§, BospacT Si9,

I7-5 Pafion MecTo- 66,87 0,60 I5,33 0,46 5,65 0,59 2,49 0,1T 3,45 I,40
29-p pomuerus ®m- 61,74 0,76 16,82 4,I8 4,I3 0,58 2,59 0,12 1,69 2,65

JJ?:LO2 A1203 FeEO5 Ped Cal0 MzQ ilnQ NaEO K?_O

65~ Jmauak, 65,16 0,70 16,69 2,3 3,05 0,73 2,93 0,11 I,92 2,87
75-@  mmHclax 63,04 0,59 10,87 I,67 2,90 8,09 I,93 0,34 2,25 I,I7
I21-% 68,72 0,86 12,92 1,48 5,03 1,77 2,21 0,I7 0,14 2,87
Cpenee 65,11 0,70 14,53 2,03 4,I5 2,36 2.43 0,I7 1,89 2,19
9-xn Pariom mecro- 60,61 0,85 12,71 4,44 2,90 5,39 I,40 0,50 2,97 1,79
44-xy  pommemms 64,58 1,05 15,04 I,90 3,6I 2,50 I,69 0,I9 3,23 I,95
82-1 Kusmr-lepe, 66,00 0,88 16,00 2,57 3,07 1,82 I,04 0,I4 2,97 2,28
841 asneH 66,17 0,90 12,94 6,45 3,15 0,74 1,83 0,54 2,58 1,26
98- 68,23 0,74 12,29 4,49 1,29 3,3 0,86 0,38 2,70 I,7I
42-cH 68,54 0,66 8,30 4,83 4,30 4,06 I,52 0,34 2,59 I,05
5I1-cH 62,32 0,83 11,27 3,81 4,47 5,70 1,59 0,28 0,48 I,45
Cpexzee 65,31 0,84 12,65 4,00 2,62 2,61 I,42 0,34 2,50 I,64

Cpemu rapGOHATHHX MOPOM IO NpeodiagsoleMy KOMIOHEHTY BHUEJIIOTCA KalbIM-
TOBHE, CHIEDHUTOEHE, CHIEPHT-KATBLUTOBHE, KAIbLET~TONOMATOBHE ¥ M2THE3HANB-
HO-JOJNOMATOBHE pA3HOCTH. MUKpOCKOIMYEecKHe HCCHeNOBaHWA TOKa3aM, 49To Kaplo-
HATHHE [IOPOIH B OCHOBHOM CJIOX@HH NeJUTOMODQHHM, ILIOXO DACKDPHCTAILIASOBARHHEM
HEPOOHATHEM MATEDHAJIOM, OHAUWATEJBHOE XOJHYeCTBO JMH3 KApOOHATHHY IOpON 3TO
- Meprej®, KapGOHATHHE AJEBDOJHTH ¥ KapOOHATHHE NeCYaHWKHM. [VmMHWCTad Macca
B HUX TPEeNCTARJIeHA XJIODHT-CEeDHIXTOBHM COCTZBOM, &JIEBPUTOBHE W ICAMMHATOBHE
YACTHIN - EBApDeM ¥ He3HAWATENbHO! IpEMecho IIATMOKIA30B CPEINHErO M KHCIOID
coreaBa, BO BCeX JUWH3AX COTEDXATCS BEMOUeHmS ImpuTa. KaploHaTHHR MuHepan -
B OCHOBHOM CHIEDHTH pomOuveckoil GopMe, Peme BCTDEUANTCH AHKEDHT W KANBLHET.
Iig cmneprTa xapakTepHa PasiWyHad BeJUUNHA 36DEH 0T MEJKO- I0 KDYTIHOKDHC TAT-
JEYECKOr0. IIpM OKUCJEeHNE B 30He BHBETDHBAHWA 2TOT MAHEDAN DaspymaeTcH M 00—
pasyeT rMADOOFUCIH xeje3a. Kassmmr cjaraercA SepHAMI DasjMIHOr0 pasMepa.
VHOrza OH 3aMemaeT CUIEPHT, & TAKEE XJIOPHT—-CEpUIMTORYD Maccy ¥ NecugHO-aleB-
puToBHE OCJNOMKM. Hepeixo KanblmMT odpasyeT OTHENBHHEe IDOAWIKY B cuneprTOBO#
# XJIOpAT-CRIEPHTOBON Macce WIN METACOMATHYECKW 3aMemaeT OTIHeNbHHE ee yuacT-
ki, $OpMHpYA MATHACTYD TEKCTYPy. VHODNA LeMeHT IeCYAHRKOB X 2JIeBPONHUTOR
IpeICTARNEH KPYNHOKDHCTAJIMYECKNM KalBIEMTOM, CJenyeT OTMETHTH, UTO B KAPGO-
HATHHX MOPOZIAX N0 CPABHEHVM C NeCYAHO-IVMHECTHME 3aMeTHO YMEHBMEHO HOJMYecT-
BO DACCeAHHOI'0 OPraHWYECKOID BelECTBA,

DarmatsHO~NaNeore orpafEdeckne yCAOBAS 00pas0Bannd
DYILOHOCHHX OTJIOReHEH

PaccmaTpusan aImanbHO-MTONOIHIECKEE 0COGEHROCTH DYNOEMEMARIMX OTJIOXeHMR
Mecropormern?t Kmamn-Jepe n Qwmsyaif, HeTpymHO NDMITE K EHBOLY, UTO HECMOTDH
Ha WX DA3HOBOSPACTHOCTH OHE ABIFOTCA NOYTH ONHOTHIHEME QUIMIOEIHHMA 00pasoBa-
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Tadanuma 5

A1,05 Ti0, Nazﬁ Na,0 Mz0 Fed
S0, &I 05405 K0 Taa Fe2U3
2,60 0,44 Her Her 0,I5 99,24 0,23 0,039 0,225 2,46 2,2 12,30
3,37 0,24 " 0,29 0,I7 99,60 0,27 0,045 0,IC0 0,64 4,47 0,99
3,I8 0,22 " Her 0,14 99,80 0,26 0,042 0,II5 0,67 4,01 1,29
2,48 0,06 3,85 0,16 0,I0 IOO,20 0,I7 0,054 0,207 1,92 0,23 I,74
2,82 0,27 Her 0,24 0,002 99,50 0,I9 0,067 0,0I2 0,05 I,25 3,40

2,90 0,I7 0,77 0,14 0,11 99,85 0,72 0,048 0,I3 0,85 1,03 2,04

N =
1,0" 5,0 co, Copr PEDB Cyrma

2,46 0,25 5,95 Her 0,I2 100,24 0,2I 0,07 0,251 I,66 0,26 0,65
3,04 0,33 0,70 ™ 0,16 99,97 0,23 0,07 0,222 1,66 0,68 1,90
2,40 0,30 Fer " 0,25 99,62 0,24 0,064 0,193 I,30 0,57 1,20
2,90 0,57 0,15 0,07 0,I8 100,43 0,20 0,071 0,201 2,05 2,47 0,49
2,13 0,30 1,75 Her 0,12 99,64 0,I8 0,063 0,22 I,58 0,26 0,29
1,19 0,40 I,75 0,20 0,00I 99,73 0,I2 0,083 0,312 2,47 0,37 0,89
2,60 0,50 2,35 0,27 0,003 99,45 0,I8 0,07 0,043 0,33 0,28 1I,35
2

,39 0,88 I,52 0,08 0,II 99,90 0,I9 0,073 0,202 I,52 0,54 0,66

HEAME. 3TO NOBOJHHEO MOUHHE MOPCKUE TOJNIM, B KOTOPHX CpeINM INUHUCTHX ClaHIEB
BCTpEYanTCA IUACTH NECYAHWKDOB, AJEBDOJIWTOB, PeXE — RKapOOEATHHX TOPOXE, NEpHD—
IHYeCcKE oOoTamaniMy OTHeAbHHe YacTH pa’peda, XOTH B 5THY OTIORSHWAX WHOTAA
¥ TPOCTYHanT dYepTH {umma, MOXHOIO CXOueTRA ¢ dummem Bce ®e Her, [eficTEmTeim-
HO, K&K 9T0 GHJIO ToKasaHo B padorax H,B.Baccoesmua [I948, 1951], fumm mpen-
crTarydeT codoil MONHYM Ceprmo MOPCKHX OCANOYHHX OOpA30RaHH, XapaKTepusynIyucd
PeryAfpHHM YepelnoBaHEeM IO Memsme#l Mepe mBYX, OCHIHO %€ Tpex (pexe weTHpex-
MATH) OCHOBHHX JMTOJOIEYECKMX DA3HOBUIHOCTeH ci0eB, BCerma COIepRAMX XOTH
O 1O OIHOMY NpenCTABHTE N IBYX IMIABHHX IDAHYJIOMETPHUSCKAX KIACCOB OGIOMOY—
HHX T0poX. HesaBucuMO OT BemMeCTBEHHOTO COCTaBa OHM 00pa3ynT 3aKOHOMEDHHE Ia-
pareHeTHYecKHe COYeTAHMA — IPOCTHE DUTMH, OCHYHO MDOIPEeCCHBHHE IeMALNKIH,
FaR TDEBEA0 E3MEDANIMECH CaHTUMETDaMm ¥ JelmMeTpamd, TymimeBie TOPOIH OeNHH
UeNPHEMA OCTaTRaAME MarpofayHd ¥ MAxpPOdUIODH WM BOBCE JHMEEHH WX, HO COXepEaT
MHOTTA QYROMIH, 4 TAKKe THeDOTVIMEH.

OgeBrIHO, Yro IJIaBHHM OTJHWEM HCCJENyeMHX DYIOBMemanmmx oTJaoXeHn#t or
fumma ABAAETCA OTCYTCTEME B HUX NPABEABHOA DETMMYHOCTH, NpOARIeHHO! Rar B
vERpo- (caoff, mmacT), Tak ¥ B MakpomacmTade (mauxa, TOMmME B LEJOM).

ApDHTMITHOC TR MCCJHENYeMHX OTJOXEHMI BHpaxaeTCA B Baphupywomedl nocrasxe Ipy-—
G000IOMOTHOI'O MaTepmana, KOTOpHl ofpaszoBHBAN B naneodacceiiHe IAACTH Iecka ¥
aneppura, Co3maeTcA BIedaTleHHWe, YTO B JaHHOM CJay4yae IpoHecc TeppEIeHHOW ce-
IMMeHTEIA ONpeleliFislCA He POCTOM BHYTDHIEOCHHRIMESILHHX KOPIMILED, RaR 97TO,
NO-BAIMMOMY, WMEJO MECTO BO PDeMa 00pa’oBarms {nma, & eCTeCTEeHHHM DASBATH-
eM menbTH KpYuHOfl pexm, ROTOPaA BpeMA QT BPEMEeHR NOCTARAANA B MopPeKoOf BomoeM
3HAWTEeJBHO!l MaccH TeppUIeHHOrO MaTepwasns, HAKalIWBaolerocs B IOABOIHOH ee
gacTH. B npemesax camoro BOIOEMA OH mepememancsa yxe mon neffcTemem ycmmsmeli—
CA I'MIDOIMHAMHKE MODCKEX BOJX (BOJHEHWe, IMDKYJADHHE TeYeHud, KOHMBEKIHMA), a
TEREE BCJENCTBHE HAKOIVIEHWA H3CHTOYHHX Mact OCANKOB, PASKUNEHUS MJIOB WJIN

63



NOIBOMANX OGBANOB. LONoGHHE MexanusM “JIaBMHHOrO" OCAIROHAKOILIEHUA YpEe3EBHYal—
HO DacipOCTDaHeH B COBDPEMEHHHWX MODAX M OKeaHax [CTpE.XOB, 1956 ; JucmmHH,
1974, 1988].

KoHrperHyn JmToJOro-{falliasbHyn 0CCTAHOBKY, B KoTOpoll dopMupoBandck pyno-
BMeljanie OTIOXREHHA BEDXHEANSXKaMCKOM CBHTH, MOXKHO NpEICTaBETH cede, CONO-
CTEaRMB MeXIy coCoif ECcnemoBaHHHe paspesH Ha mromanm. Xopomeft ocHomoft mma Ta-
KOT0 CONOCTABIGHHS ABIAETCH JUTONOTO-CTpATAIpafwIecKas cxeMa pacwWIeHeHWA
paspeaoB, xoTopyon npennosan 0.A.OceTpos [19'?8]. BunesennHe WM NEBATH NavYeX
BepXHefANnaxkaMcKolt ¢BUTH CHE IIPOCNEXeHH HaMm KaX B IlpellejaX CaMoro MecTOpOX-
remms Kusmn-llepe (paspesy [-T, [-I), Tax = ma erc duanrax, B palloHax Gamox
Jlapnreas (¥noBokas, paspes JI-VI) u Cuemuas (paspes I-I).

AHaym3 WSMEHeHES MOMHOCTe# OTHeJBHHX IAaueX M BCEX DA3pE30B B LEJoM IIpH-
BOIMTCH B Tadn.6. M3 amaimsa TadimuH caexyeT, UTO B HAaNPABJIEHKE C CEBEPO-—
3alana Ha Pro-BOCTOK WM OT Gankd JaBreHad X MecropoxieHmo Kmamn-llepe m nma-
nee K darke CHexHad HadiomaeTcd BHAYAJe YBEJMYEHMe, & 3aTEM YMeHBNEHWE CyM—
MApHHX MomHocTe# BepxHesnaxraMckoft cBuTH., Ecom B mpemesax paspesa (Ganra
laBuHHER) MOMHOCT: TOMIM, BRMYamwmad nawwy [, pasua 443 M, To Te ¥e HaUXH
B palioge JleBoGeperuolt sanexm MecTopoxmerms Kmamn-Jlepe MMe0T MomHOCTE 484 M,
a B palfore damkm CHexHag - 426 M.

XapakxTepHo, Wro HERHAA JacThk Daspes3a, Brimdapmgd nawku l-Y, mocTpoeHa mo
Knraccmyueckoll cxeme; kampad Iadra yBEJWUMBASTCA B MONHOCTH OT Oankm JlaBHHHad
K MeCTODORUEeHWN W OT Cauky CHemHas K MeCTODOXIEHmo, lakmm o6pasoM, B paifone
cpenHero TevyeHus D.Kmzmn-llepe BHpUCOBHBAETCA BUAIWHA, KOHTYPH XKOTOpPO#X co-
BISEanT ¢ OCKACTED NOBNIEHHHX MomHocTel Bepxnesnaxmamcrolt cemTH. PeanbHoeTs
sroll mempeccuu nopTeepxuaeTceA darMaEHHME W3MEHEHWAMA HIREMX nauvek, lelicr-
BUTENBHO, mauka ll, ciomeHHas B palioHe MeCTOpDOXNEeHWA Yepel0BaHMEeM deDHHX
CJSHIEE, ANEBPOJHTOB M MEJKO3eDHHCTHX IECUYRHUKOB, K CeBepo-3&lafy 3aMeTHO
TpyceeT, ¥ B paspese Canke JapuHHag B Hell HawmapT 38MeTHO NpeodnamaTh Hec-
YAHMKE ¥ aJeBpoJmMTH. CXomHHE M3MEHEHAA HDPOMCXONAT B Helt m K OIo-BOCTOKY.
3pecs, B pailoHe damxm CHexHad, pacUPOCTPaHEHH ANEBDOJMTH, ABHO Npeodiaiman-—
U@E HaJl YePHEME CRAHOSME ¥ TIECUaHMKAMI,

BecpMa noxosw darmmantEHe wsMeHeHnd navkm 1Y, CuomeHHad B ueHTpaneHof da-
cTE pafioHa WeDHHMM IVIMHMCTHME CJSHOAME C OIDOMHHM KOJMYECTBOM IMDHTOBHX
CHTEPATOBHX KOHRpeumil, oma rpydeer x nepmpepmy ¥ B Helt NOABIMOTCS MHOTOUHC—
JIEeHHHE TPOCJIOE &N1eBPOJHTOB.

laura ¥, npencraBnerHas B paifone Kmsmi-Jlepe dYepemoBaHmeM CJaHIeR, ANeB-
DOJUTOB ¥ NECcYAHWKOB, ¥ K OI'0-BOCTOKY ¥ XK CeBepo-3amlally coXpaHAeT ocoleHHO-
CTH CBOET'Q CTDOeHWA, IpelCcTaBnAd coloff HamGoNee KOHCEDPBATHBHYD YACTH paspe-
3a, HO KOJMYeCTBO IPOCN0EB aleBPOMUTOB B Helt ymeimumpaeTcd OT HamOojee IoTy-—
Gowofi wacTm BUAIMHH K ee Nepmdepud.

BepxmAs wacTh paspesa, OCOGEHHO B TOH ero 4acTh, I'le DA3BHBADTCA TUIMHHC-
THe Tawry YI m ¥, cuipHO IefopMApOBEHA E paccedeHa pasiomamst, Bo3MOXHO,
AMEHHO ¢ HANOXEHHHMM TeKTOHWIECKNMM ABJEHHWAMM CBA3AHH B 9TOF UacTW pesxoe
yBeJHUeHre MOIHOCTH Naduxy Y1 B paitoHe Canxm JapmHHAA ¥ yMeHBNEHME MOUEHOCTH
nagxu Yl B pafiore p.Kmami-lepe. TeM He MeHee W 3Xech LEHTDPANBHHE YacTy BIa-
IUHH BaNOJHANTCA GoJee TOHKEM OCANOYHHM MaTephaioM, & Ha nepudeprmy mosydanT
pasBuTHe GoNee IPYCO3EDHWCTHE DASHOCTH OCAIKOE,

lomponaA WTOIM, MOXHO CKA3aTh, UTO B palioHe MecToporumeRma Kmamn-Jlepe B
BepXHeAJaXKaMcKOe Bpems, IO-BHAEMOMY, CYHECTEOBANSE KOHCEIMMEHTAIMOHHAH BIa-
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Tadaxeoa 6
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E?%‘gcg?;ow Baxxa Japzeras (YI-VI) p.Kasun-Jlepe (I-1I, O-IT) Barxa Cregmaz (I-I)
i MMEOCT;'I XaparTepRCTEKA JMomﬁmn " XaparTepHECTERA Mognoo b, XapakTepHCTERA
i 58 'TIspfme IJEHHCTHE CJAHMH 36 YepHHE IVMEWCTHe CIaHIH 68 YepHHe IVIMHWCTHe CJAHIH
¢ PeIKUME TDOCHOAME are- C DemX¥M¥ TDOCHKOAME aje- C PEIXEME HDOCNOAME &je-
BpPOJHETOB, ¢ KOHKDeIiAMH BPOJMTOB, ¢ KOHKDEIHAME BpPOJMTOB, C KOHKDEIAAMH
i 73 Cpermmaa 49acTh NAYKE - 87 YepemoBanme 4epHHX I~ 80 YepenopsHEE WepHHX IJH-
ANEeBDOJHATH, BBEPXY X HECTHX CJIAHIEB C aneB- HECTHX GJISHIEB C areBpo-
_BHHSY - YepeloBaHEe pomTamu, MHOre KoHKpe- ymremu, MEoro xoEkpemuf#
CHAHIER ¢ ANieBPOJATAME banias
yI 104 YepHHe IJIMHACTHE CHAHIH 54 UspHHe TIEHECTHE CJaHOH B4 UepenoBaAEe YepHHX CJ&H-
C MHOIOYWMCNEHHEMA KOH- ¢ MHOTOUMCJIEHHHME KOH- IeB C areBpoJMTaME, B
KperyAvE, Bpepxy ¥ BHR- RpeIame HExgeft YaCTH AneBpOJHATH
____________ Y ~ ATORPONETE | i o i e e e e e i e wTRBGOIEIRET . L i =
Y 66 UepenopaHme aeBpOJHETOB, 126 UepenoBaHpme YepHHX caaH- 58 YepenmoBaHue &aneBPOJHATOB
YepHHX CJAHMEB ® Iecda- [eR, aXCBPOJWTOB ¥ Tec- 7 YepHHX CJaHIEB
S R S, 0, (3o G  c - e (N R, IS IR s, L S R e R S L TR R e e B
Iy 64 UepHHEe IJIMHECTHE cyjamma 80 UepHHe IUIMHWCTHe cCJaHmH 54 UepHHe IVIMHECTHE CJAHIH
C DEIKEME IIDOCJIOAME ale- C peIXEMy IDOCJOAME ANe— C DeIKAMA TPOCNOSMYA BJIeB-
____________ Bpo/mroB, Komwpemms _ _ _ _ _ _ _ Bpommtos, Komwpemwmm _ _ _ _ _ _ _ _pomToB. KoExpemwmm _ _ _
m Vi) Hecuammkm m ameppomatn 10T UepenoRaume UepHHX Chai- 82 AneBposmTH , YepeHyRIMecH
C TPOCJOAMY YepHHX IJH- OeB, AJIeBPOJHTOB M MeJ- C YepHHMM CJAENAME ¥ MeJ-
BHCTHX CAQHIEB RO3EPHUCTHX NeCUAHUKOB KO3EPHUCTHME ITeCYaHUKaMA
Beero 443 484 426




mHa, OHAa KOHTDOMMPOBANA HAKOMIeHWe 0CSKOB, Tak Kay B ee UeHTpanbHolt wacTy
OCaxmaUIcs NPEeHMYMEeCTBEHHO TOHKEA IMHHUCTHR MaTepmas, CYmECTBEHHO 0G0TameH-
HHl opraHWdYecKuM BemecTBOM, BIocJenCTBAY mMeHHO B aToff cymecTBeHHO IVMHA-
cTO# 9ACTH pA3pEsa WMPOKOe DACHPOCTDaHEHWE MONYYM CYIBIUIHHE M KaploHAT-
HHEe KOHKpeIvu. B KpaeBHX YaCTAX W 34 mperejamy 5Toff KOHCeIUMEBTaDHMOHHON Jo-
BYUIKE IUI0 HaKOIJIEHWe GoJiee IPYGOro OCIOMOYHOIO MaTepuala ¥ OTJAarainch Iec—
YgHO~AJNIEBDUTOBHE DCamKe, Helb3d Tarkke HE OTMETHTH, YT0 QUIMUNOMIHAA DHTMAI-
HOCTEL OCQUKOHAKOIUIEHMT COXDAHANACH KaK B IpejeJsiax, Tak ¥ 3a NpefejaMi Ta-
KX KOHCEIMMEHTAIMOHHHX JOBYIER, BCJIENCTBHE YeT0d PHTMOCTpPATHIDafMuecKOe CO-
[OCTARIEHNE DAIPE30B ANAXKAMCKOHA CBUTH NDUHIMIMAJBHO BOIMOXHO HA, WMDPOKEX
mwromanax OxHoro ckiona Bomemoro Kaprasa.

BuBOxn 0 IpEypoOYeHHOCTH KOJYeJaHHO-TIOMMMETaUMYeCKOr0 opyleHernd Kasmi-
lepe ¥ RKOHCeIMMeHTAIMOHHO} BIaIMHE-JIOBYNKE OHJ CIeJaH IA HaHHOTO OCHEeKTa
BIIEDBHE, XOTH Ha IPYIUX MecTopoxlermAx mHoro ckioHa Bomsmoro Kaerasa cxom-
HHE MpEINOJOKEHNs BHCKA3HBAIMCH MHOIOKDATHO, Tak, MMeHHO CYMECTEOBAHUE 38—
HaMH, HalOJHABIMXCA TOHKO3€DHECTHMA TIUMHECTHME OCAIKaMA B HUKHE-CDEJHEnD—
ckoe Bpemd, Tpemnosaraym H.K.Kypdawmos = mp. [19'?4], H.K.KypGanor u A.H,Bm-
DOKOB [1982 r.], 0.I.Kammon [1982] , H.K.Kyp6amoe, B.l.Byanze, A,T.Tmany-
pemmnze & mp. (I983], a raxme T.M.Typemmmse [1986] mua mecropoxmerm# Karex,
Karnnar, fwmszdait # 1p.

B aTOM OTHOUEHME OCOGEHHO WHTEDECHHe Nanmne moxyuwm H,K.Kypdamos
u npyrue [1974] , 0.[.KypGauos u gp. (I974], a ramme 0.[.Hagsmos [I982], a »
nocrenHee Bpema —~ T,M.T'ypemmpusze [1986] IA mMecTOpoxnenna Karex. 3meck ruae-
Hoft pymocozeprameft Tonme#l MermkaHCKo#l CBMTH ApidercA mauka 11, xoTopad B
DeHTpalbHo 9acTw MeCTOPORIEeHWA MpPeNCTARICHA IJMHMCTHMA CJAHIAME C OYEHE
PEIXUMA MPOCJIOAME &eBpomMTOB, Ee MONHOCTE B meHTparsmoft YacTé MeCTODORIEHMA
noctrraer 70-75 M, K 3Banamy @ ROCTOKY MOLHOCTE STHX OCANOUYHHX OTJIOREHAN OH-
CTpPO cokpamaercd no 35-40 M, a KOJMYECTBO IPOCIOEB ANEBDONMTOB GHCTPO BOSPA-
craet (puc.I7). Io manmmM I'.M.Typemmnse [1986], JUTONOr0—~harvanbHHe H3MeHe—
HUf DYLOHOCHHX OTJOREHE! TECHO COUpATamTCA C H3MEHeHHeM KoHKpeIMeHOCHOCTH
TJMHHACTHX CJ2HUEB, B menTparsHoft YacTH KOHCeIMMeHTAIMOHHOH JOBYIKH WHDORO
Daclpoc TPAHEHH IMPATOBHE, IMHPHT-CHNEPHTOBHE, AHKEPUT-CHIEDATOBHE, NOJOMAT—
CHIEPUTOBHE B DOCHATHO-CHAEPUTOBHE KOHKDelWH., KoosdiMIMeHT KOHKDeImeHOCHOCTH
3meck noctmraer 20-25%. Ha furanrax MECTODORIEHEA B KAYeCTEE TJIABHHX KOHKDEe-—
Imeodpasoparesnell BHCTYNanT NOJNOMUT, AHKEDUT, CHASDHT, WAMOSHT, KoJHYecTEO
ROHKpEIu#, CIOREHHHX TMPHTOM, KpeMHe3eMOM ¥ (ocdarToM, 3lech 3aMeTHO mamaeT.
JioGomiTHO, Wro Ha NepuPepmE CHNBHO YMEHBUANTCA KOaGTMIMEHTH KOHKpeNneHOCHOC
TH, KOTOPHe empa JocTHranTt 6-8%, .

OveBEmHO, WT0 BHCOK&A TMIPOIMHAMEYECKAA AKTHBHOCTH CPEIH, CI00006C TBYDIAs
OTJIOREHAD ANeBPHTOBHX OCANKOB, ABIAETCA BECHMA HECIATONPUATHHM GaxTOpoM A
fopvupopanmA KoHKpemumit, [, Hao60pOT, HakOIIEHMe TOHKOI'O IJIMHECTOIO MaTepma-—
7ia, BOSMOXHO OCOTAUEHHOID OPTAHWYECKMM BEMECTEOM M CODACHBABNErOCH B IEHT-
PalbHHEe YacTH KOHCENWMEHTSIMOHHOIO NPOTEGa, CTHMYJIMPOBal0 YCAIEeHHOe IMarcHe-
THYeCKOe IepepaclpelieJieHue BeleCTBa ¥ 06pa3OBaHEe KoHxpeumR pasHOro cocTapa
¥ pasMepos,

Cremyer monmYepKHYTH ONHO OYEHH BARHOE OGCTOATENHCTEO: IDEOCIANAHNE IMpATO-
BHX KOHKpeIp#! B LEHTDATHHHX 4aCTAX JOBYNRE HOCHT WMCTO CTATHCTYYecKul Xxapax-—
TepP, TOCKOJNGKY 3UECh PANOM C TMPWTOBEMA (HOPMEDYOTCA CHIEDPHTOBHE B AHKEPHTO-

1
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P z ¢. I7. ComocTaBneHye paspe30B pyrnoBMemanmed mauxky 1T KaTexckoro MecTO-
poxzerwa [lypemunse, 1986

T - NeCUaHUEN; 2 — aJMEeBPOJUTH; 3 - TUIMHFACTHE CJAMIH; 4 — PACTHTENBHHE OC-
TATKE; 5 — KOHXDEIuH




BHe cTAReHWi, ToYUHO Tak ®e NpeoGiafafWe CHISPHTOBHX ROEKpermft Ha (fuianrax co-
YeTaeTcA C DA3BETHEM HEHOTOPOTO KOJMYECTBA NEPHTOBHX cTAxeHmii, Bce aTo 03Ha-
yger, WTO NPONECCH OCATKOHAKOIICHWS M JHAreHe3a B KOHCEIUMEeHTAIMOHHHX el
peccwsix He CHJM OTODBaHH OT TPOIECCOB, HPOTEKABIMX BO BCEM HWKHE-CDENHEDD-
CKOM IaNe0BONOeMe. BHaIWEH-IOBYIKE He OHJM IeoXBMEYECKE ¥ CeIHMEHTAIMOHHO
HM30JMPOBAHHEMEA CTPYKTYPSME; OHE TOJNBKO JOHHBAIN WIH OCHACJANE Te NPOLECCH
CeIMMEHTAONY B IBareresa, KOTODHe NPOWCXOIM NOBCEMEeCTHO.

OYeHr BaXHHM Tarxe NpelcTamiercd BHBON, chejamHEuit B padore T.M,Typemmxuse
[1986] 06 OTHOCHTEJBHOM MOJIOXEHMM KOHCeIMMeHTAIMOHHO! BOATWAH, Da3BUBaBleicH
B BepxHeToapckoM Haneosogoeme B paiiome Kavexa, o T.M.Typemmnmze, cemmmenta—
UMOHHAA JOBYUKE, SaloJHARNAACA B (omblmeil cTeneHm IVIMHMCTHM MaTePHAJNOM, HEEE—
Ju rpySooGIoMOYHEM, CHJa pACHOJIOXeHa Ha Mejbfe BepXHETOSPCKOr'0 MOPH, BHTAHY-
TOM BIOXE axazaHckofl cymm. Bonee rayGoxad wagoTh: IANCORONOEMa ¢ EEDOKO pac-
IPOCTPAHEHHHMY IVIMHACTHME OCSIKeME paclolararach X CeBepy OT Hee,

Odmee mpencraBseHue O Oaneoreorpafvy HEERHe-CDPEIHEDDCKOr0 MODCKOI'® BOIOEMa
Ayume BCETO NONyTMTH, DACCMOTDPER 0COCEHHOCTH CTPOSHUA BepXHEANAXKaMCKOR cBE-
TH W ee CTpaTHrpafWIeCKMX aHaloroB. Corzacmo cxemad J.V.Jlamosa [I976] = B.B.
Araesa [19‘?6], HEXHE— ¥ BEDXHEAIAXKaMCKEM CBATaM Ha TeppATODPER Aseplaftmran—
cxoft CCP cOOTBETCTEYET HWMEHAA YacTh KapxyHckof ceut (oM, pme.2). B mpemenmax
xe TopHOro JlarecTada HARHEANSXKAMCKasd CEUTA.CONOCTARNASTCA ¢ BepXHell 49acThn
kapaxckolf, a BepXHednaxkaMcKad CBMTa COOTBeTCTByeT HmkHe# dacTh mrarymHCKOR
ceari L.M.Tanosa [1976] wm xwsckoft cmurs B.T.®pososa [1965]. Tamoe como-
CTapleHAe IOKAa3HBSETCH TeM, YTD B Bepxmelt, rummmcrofi, wacTE rapaxckroll CEETH
OOHapPYREBANTCA OCTATKY SMMOHHTOB Leioceras ginon Bayle, L. ex gr. Sinon Bay-
le, L. wilgoni Buckm., L. acatum Qu. X doJee peiK@e - Tmetoceras scissum Be-
necke, Leioceras subcostatum Qu., L. cf. unsinatum Buckm., a TaKke MeJKu@e
Ludwigia ex gr. murchisonae Sow. [@po:zoa. 1965], a4 B CHIEDUTOHOCHHX OTIDXE-
mpAx HmgHedt wacTm mrarmmuckoft (xuBcko#t) CBuTH pacmpocTpaHeHH Ludwigia -
chisonae Sow., Ludwigia bradfordensis Buckm., a Tak®e Ludwigia concava Sow,
® Staufenis ginon Bayle [HSHOB, 1976].

Jzroxoro-parmarcrult u naxeoreorpadmyecknl aHaNWs BePXHEKAPAXCKEX ¥ HER-
HeXWBCKEX (MramimHCKAX) OTJIOXeHmii Ha miomamr Beero Dro-Bocrownoro Kasrasa
nposomma B.T.&poxos [1965]. Ilo ero maHHHM, BepXHEKAPAXCKE Iane0BONOEM MOX-
HO TPeNCTAaBRTE cede crexynmum odpasom (pme.IB),

Cepepo-BocTomHee JmHwn Maxauxana-I'posHEl pacmonarasack IOPECTaR Cyma,
IpAYIeHABmadca K cTpyKrypam loHGacca m papHmHaMm Pycckol mnardopmu. Ha mre,
BIOJE CDENHEro TedUeHWA D.AnNasaHb, HEXOIWICA BTOPOf yYaCTOK CYNH, BHTAHYTH
B OCMEKaBKAa3CKOM HalpDERJIeHANM ¥ OTpaHMMMBaomui ¢ nro-sanaia npekull IpoamBO-
o6pashuft BomoeMm. Hm3rasd sados0d9eHHad paBHWHA, NPOpesaHHAA NEJBTAME DEK, IDH—
Jerangs K KOHTHHEHTY HA CEBeDO-BOCTOKE W WEHee MOCTENEHHO HEDEXONENs B MOD-—
crue armmm moxpomuoft NesbTH, 37eCh CHIM DACHPOCTDAHEHH IJIAXW, LNEPECHIH, KO-
CH ¥ OapH, B npelesiax DABHWHH WU WHTEHCHBHOe (ODMEDOBAHHE ALIOXTOHHHX yI-
Jeit, a Targe OCSNKOB JATYH M GOJNOT.

Ha cepepo-BOCTOKE pPaPHAHA OCTABWIA CHEIH B BHIE NHEDOKOR 30HH DasBHTAA
famft mecUaHHX OTJIOXKEHWH ¢ yIIAME. 37eCh BCTPeYeHH KOCOCHOHCTHE AJLTOBAANE—
HHE NEecYaHWKY, YIVM, YIVMCTHE CJSHIH, & T4aK®e TOHKOCJOWCTHE K KOMKOBaTHE
TUMHH ¥ apITUMTH, NofiMeHnHe ¥ NpPOTOUYHHE NECUSHAKEW W ANeBDOJMTH,. i{apamepnn
0YeHb NWPOKOE DA3BATHE CHISPUTOBNX KOHKpenwm#t, coIepraliX PacTHTENBHHE OCTAT-
rE. Bémaswm anasanckoff cyme amanormumad 30Ha demmif OTCYTCTBYET.
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P # c. I8. Cxema mnaneoreorpafmm Kro-Bocrounoro KaBrkasa B BepXHERapaxcKoe
Bpems [2DOJIOB, 19695]

I - cyma; 2 - mecdaHyukyu ¢ yraawvm (yroeHocras fauus); 3 - Tpycodepelyiomue~
CH MACCUBHHE TeCYAHWKM ¥ TOHKODMTMWYHHE TIMHUCTHE maukd ("mepexonHas fannd 33
4 - TOHKOYEDeIyolMecA APTWLIATH, AJEBPOJMTH ¥ NeCYAHMKM; 5 - TVIMHHCTHE OTJO-
KeHHUA C HeCOJEBNMM COLEepEAHMEM AJNEBPOJNTOB ¥ MIeCYAHMKOB; 6 — HaNpaBJeHHe CHO-
ca OGJOMOYHOL'O MATepraia; 7 — OTJIOReHHE HeT WJIM OHE TIyCOKO NOTDYyReHH; 8 -

A3y4YeHHHEe DAa3DesH

K pro-sanamy or sToff momocH Gosbmoe DASBUTHE MOJYHaWT OCANKE MODCKOTO
BOIOEMa HOpMambHO# COJNEHOCTH, NPUIEM ¥ caMoro Gepera pasBHTa OCJNACTE HAKOM-
JieHAs IJACTOB IPYOHX NecYaHWKOB, YepeIyoIMXCA ¢ TOHKODMTMAYHHME INIMHAME, 2
Ianee, BIUyOR BomoeMa, fummenomoCHOe dYepenoBaHWe ¥ TPaHyJAOMeTpEA IOpPOX CTa-
HOBATCA BCE OOJiee TOHKEMHA,H B HEM TJMHH ¥ &IeBDOMTH NOCTENERHO BHTECHADT
TeCYaHNKH ..

Cpenn mamCosnee mpEOpemHHX MOpckKux oTnoxemmit B.T.®poaos [1965] BHZENAET
farmm TIEHACTO-TeCYaHHX HeyIIeHOCHHX Toxm, OHa IpencTarleHa MAYKAMA DUTMAI-
HO YepeIyolMXCA MACCHBHHX NeCUAHWKOB, ANeBPOJHMTOB ¥ ImH, Bce 9TO THIMTHHE
OTJOXeHEA IpHOpPERHOI'0 MODCKOT'O MEJKOBOIBA, CPeIH KOTODPHX BHAENANTCA OCAIKE
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mwiaxefi, Gapoe m mepecumnell, BIOIEOePEroBHX TedeHml, pedUHMHX BHHOCOB B MOpe X
NOMBOIHHX HEJI0G0B.

B oxaol wacTE BepXHEKADAXCKOrO IPOJWBA TO Ee YepeIOBaHEEe HOCHAT GOJEe TOH-
kol xapaxTep. MaccwBHHe NeCUAHERE OTCYTCTEYWT, & BMECTO HUX DasBUTO NEpecis—
HBaHWEe MEJKOBEDHMCTHX NEeCYAHEKOB ¥ ANEBPOJHUTOB. [[0-BANMMOMY, BTO OTDaXaeT
NpeVMyTeCTEEHHYN TOCTABKY I'PyG00GIOMOYHOrO MaTepdana C ceBepa, B rummmcTo-
aneBpATOBOft YaCTW 9THX OTJOREHW! IMPOKO PAZBET KOMIUIEKC CUIEPETOBHX, CHAE—
PHT-2HKEDHTOBHX, aHKEPAT-TOJOMATOBHX, KAJBIHTOBHX ¥ IUPHTOBHX KOHKpermil.

B nmeATpanbHOf 4agTM BONOEMA pazBEBaeTcA (ParmA IIMHEMCTHX, HamGoIEe INyso-
ROBONHHX OTJOReHWH, OHA cJjaraeTcs TOHKO YepeIyOIEMUCA IJMHAMM, SNeBPOJETAME
¥ MEJKOBEDHACTHME NeCUYaHWKEME ¥ HNpelcTapiadeT codoff TmmdnHe QUummommH. 3mecs:
0CATKOHAROIUIEHAE OCYMECTRIANOCE B Gojie€ CNOKONHHX I'MIDOIMHAMAYECKHX YCJOBH—
AX, W TOJLKO CHODAIMYECKY BOSHUKANE NPANOHHHe TedeHmA. YacThk BTHUX OCANKOB —
mrefifs momBOIHEX NesBT, YaCcTh - OTJIOXGHEA MAJOTONBMAHHX BON BO BHANWHAX.
CrenyeT MoIYepPKHYTH, 49TO B Ipejeraax mHoro ckznoHa Bomsmoro Kapkasza B oTJO-
KeHMAX 9Tofl 30MM SIHAUNTEJHLHYD DOJNB EIPAT MEJKOSEPHWCTHE NecYaHwk®. Boodme
rpaEuIH (ol B 0EHOE YACTH BepXHEKADAXCKOrO JacceiiHa BechMa YCJOEHH.

XaparTepHo#t 0cOGEHHOCTED STHX TOJN SBAAETCA NOCTOAHHOE IPUCYTCTBEE
OGWIBHHX KOHKpemmit cmuepmrTa, mmpuTa, (Qocfopura, mamMosdTa ¥ TIayKoHETa, Me-
CTaMy KOHKDEIWy CHIEpPNTA CIPYXANTCA ¥ OCpasynTCA CEIEDHTOEHe 3ale¥®, Ipo-
MHIUTEHHOE 3HAYeHWe KOTOPHX paccMmaTpmeanock B padorax I.B.Iposumesa [1932] g
.M. Beccomopa [1948], A.A.Kopmememckoro [1959], 9. M. Xaymdpa-3ane » C.M.AdGa-
coBOH [1963] ¥ MHOTWX Ipyrux., XoTd ocaixy famis DIMANCTHX OTIORCHWA B ARIA-
PTCA CAMHMM TIyCOKOBONHHMA, MX CTPOEHWE CBHNETENBCTBYET O KpafiHe axTHBHOM
TEIPOIVHAMEKE BONOeMa, JefCcTEATENEHO, NPOCJOK ATEBPOJATOB X NECYAHWKOB, de—
peIyoLMecH C IVIMHAME, Das3BUTH B IpmoceBoft uacTw Kamrasckolfl reocwHKIMHANE,
Ha CaMHX GOJBNHX IAyCEHEAX NaicoBONoeMe. B cOOTBETCTEHM ¢ Tako#l I'uopoX@mAaMA-
YecKoll aKTHBHOCTED, NO-BEIAMOMY, HAXOIWJI0CH IMPOROe PAcIpOCTpaHEHHe EMCJIO—~
poZa B BOAX X Ype3BHYANHO DEIKOe BO3HMKHOBEHHE CEpOBONOPONHOTO 3apaxeHmd
B MOpcKO#l Bome. MHTeHCEBHOE IHMpETOOOpa30BaHEE ¥ GODMADOBAHWE CHIEPETOBHX
KOHRper#lt OCyRecTRIATOCH TISBHEM 00pa30M B HiaX Ha CTaiWN HEaresesa.

Bepxnerapaxcruit GacceftH ommuanca sameTHOl acmvmerpmefi. Ha ceBepo-BocTo-
Ke y4YacTKH Cynm OHJHM HOIHATH @ HHTEHCHBHO DasMHBAINCEH, & B BOJOEME OTMEYa~
JOCH MHTEHCHWBHOE NDPOTKOaHWe M HAKOIUIeHWe OTDPOMHHX MAacC TeppUIeHHO-TJIMHEC THX
ocanxop. HamompmM, 970 CyMMAapHAS MONHOCTH KADAXCREX OMIOKeRm? B lxmom larec—
TaHe pmoctmraer 3500 M.

Oro-sanamnas vacrs cyms Ouna mmsmemmoft, a mpormdamme B OpHIerapiix 9ac-
TAX MOpCKOr'o daccefina ocymecTmIANOCH ¢aagdo. B peasymsrarte ma IlmHoM criome
Boxbmoro Kapkasa MARCEMATBEHE MOUHOCTE KapaxCckolt cBTH He npesHmapT 2000-
2500 M,

B xmBckoe wm EraTMHCKOE BpeMA (armarsHO-IATEOreorpafEYecKan 06CTAHOBKA
B OCIMX YepTaX COXPaHWIACE, XOTI IWIOWANh, BaHiTas MODCKEM BOIIOEMOM, HECKONb-
K0 ypesmunack. llo mmemmo B.T.Opoxoma [1965]. IMDRRS NPOJHBOOGDASHOTO MODH
TocTHTana B aTo Bpema 200-220 xm (pme.I9).

B camom Gaccefire ocamkoHAKOIIEHMS OT HEEHEXEBCKOIO BDEMEHM X BEDXHEXHB~
CHOMy TOCTENEHHO MEHANHCE OTHONEHHA MexNy IIONANAMA, SaHATHME DasJIIHHME
pammamm. OCOGEHHO 3TO KOCHYMOCH OGAACTH yrIeHAKOIISHHS, KOTOpad ABHO ¥ IO~
CTeNIeHHO penymupoBasach, JeflcTBETENBHO, eCJE B BEDPXHEKApaXCKOe BpeMd ILIO-

;ugan. damvm mecuaHHX oTHOREHW} ¢ YIIAMY SAEEMATS TOYTH TPETH ILIDMANM AKBA-
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P E €. I9.] Cxema maneoreorpadmm Kro-BocTouHoro KaBkasa B XMBCKOE BpEMA

[epomom, 1965

1 - cyma; 2 - NecuaH¥KM ¢ yraamm (yraeHocHas geurus); 3 - IpyGodepenywmme-
cA MACCHBHHe MECUAHMKM ¥ TOHKODPETMAYHHe IVIMHACTHe Nauk¥ ("mepeXomHad" n);
4 - TOHKOUepeLyWINECH APTILIATH, AJeBPOJUTH M IecYaHMKM; 5 — Ipydoduepelywmu-
ecA NeCYaHHe NAYKE C TOHKODHTMUIHHME IVIMHMCTHMM; 6 — HAIpABJNEHAE CHOCA 00Jo-
MOUHOT'O MATEpMana; 7 — OTJOXeHWH HeT WIM OHY IJIyGOKO NOTDYXeHH; 8 — MSydeH-

HHe pa3pesH

roprs (cM, pmc.I8), TO B BeDXHEXWBCKQe BpeMA — TONBKO Y3Kyw Iojocy Kacmai-
cKore nodepexbd. llpm sTOM B BepxHell YacTH XEBCKOfl CBATH Ha/WMe YIVEHOCHHX
wromaneft TOMRKO NpeXmojsaraeTcs HA CeBepo-3amaje.

9ro me RacaeTcd (AWM YepeNOBAHEA IeCYAHWKOB K [VHEH, 3aHEMSNNel mpoMexy-
TOYHOE MeCTO MexIy OTJORSHHAME [eCYaHWKOB ¢ yruamm u darmmelt rummmcro-mecda-
HHX (UMmoumoB, TO OHA DACHPOCTPaHAETCA BCE [Mpe X B KOHIE XHBCKOI'0 BPEMEHH
IOMAHEDYeT B CEBEPO-BOCTOYHO! 4YacThm Bomoema, B Hell DAsBHTH aprumMTH, COIEp-
xalge NpPEMeCh MOETMODIULIOHATE ¥ PasHOOCpasHHe CHIEDATOBHE, KANBIMTOBHE W
dochHaTHO-KAILOATOBHE KOHKDEIMH .,

XapaxTepHo, YTO B HauboJee INYCOKOBOIHOZ UacThm XMBCKOIO MOPA DACHPOCTpa-

HeHEe ToJydanT IBe famm. Ha ceBepo-BocToke pacmosaraercs GAIMA DJIMHWACTHX
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oraoxerml, B KoTopo# cpemu rvmH comepxETcAd m0 20% ILIACTOB MEJK03EDHHCTHX
NeCYAHEKOB W AJEBPOJMTOB. ADPITLIMTH 35T0H farwm comepEaT MejKHe CHUIEDUTOBHE
¥ KDPyIHHe KOHEDeIME. BOTDEYanTCA JWHSH ESBECTHAKOB H IPOCKOHE KOHKDEIMOHHHX
KOHIJIOME DET OB,

Ha mro-zaname passmra @anmad TOHKOPHTMAYHHX [eCYaHO-ANE BPATO-IJMHUC THX
nopox. B meft rpyGHe, make KOCOCHOHCTHE NECYAHWRE YepeIyHTCA C ANEBDOJHTAME
¥ TUIMHACTHME CJaHuam#, Mmerno ¢ sToit dammelt cmAsaFH Bce XKONYENAHAHE W KOJ-
YeNaHHO-TIOJMME TA/LTHYeCKEe MecTOpoRAeHua Dxroro cwiosa Bomsmoro Kaerasa. B
TIMHACTHX OJAHOAX NPHCYTCTBYOT KOHKDEIME CHIEPHTa, KajblMTa, IWpATA, BCTDe-
vanTea OapHT ¥ LIIAYKOHHT.

Tlpr asmammse naneoreorpad@decKol0 DasBATHA pafioHa Goibmolt mETepec mpel-
CTABNAET WSyYeHWe YIJIEHOCHOCTH. JUIf Kapaxckoro H XEBCKOI'O (AraTJMHCEOIO)
ppemerm B,T.®poxop (I1965] momcwwTars MOHOCTY YIVEHOCHHX OTXONeHE! ¥ BHCTH-
ran Ros@iWImeHTH yraeHocHOcTH. OKAsanmoch, YTO0 MaxCEMANhHHE MONHOCTH YI'OJNb-
HHX IIACTOB YCTAHOBIEHH B Nro-BOCTOUHOR wacTr permons, B Gacce#tre p.Pydac-
uat, rme Ha kaxmue 100 M paspesa mIpExomurTcs 1 M MOmHOCTE yriaf, 4 ocdmee Ko-
JuYecTB0 INacToB yrud mocTEraeT 30-40, B paltoHax pex Wnpaxwalt m Pydacwait
IIACTH yIJA paspadaTHBaIMCE MECTHHME XWTEJAME.

BepxHAA WacTE KAPAXCKO# CBATH yrieHocHA ToNBKO B paffomax Camaray m Ixy-
fUIarckOro aHTEKIWHODHA. 3IeCh YCTAHOBIEHH YeTHpe IacTa YA, ONNH B3 KO-
TOPHX IoCTUraeT padouell MOIHOCTH.

B mmxHe#t yacTm xmeckod (mraTumHCKOE) CEMTH yIVIEHOCHOCTH 3aMeTHO yMeHBIA—
eTcA. B pafiome cemepree p.Jiurydaf yrieHocHoff ARNAETCA HWXHAA ee IOJOBHHA,
rme o6HapyxeHo 13 mactoB Mamomommux (0,1 M) Oypux yrue} mroxoro kagecTea.

InGonETHO, 9TO CHOEPETOHOCHOCTP B CHOCOGHOCT: fODMAPOBATH KOHKDEIMH OKa-
3alECh TECHO CBRBaHH ¢ yIueHocHocTHD (pme.20). Jeficremrensro, B.T.®ponom
[I965] NMOKAa3aN, 9Yr0 CHNSPHTOHOCHOCTHL Kapaxcko# CBATH HeommpakoBa. OHa BO3-
pacTaeT CHESY BBepx, NpEUeM BGIWSW OT Rpomim Xapaxcxo# cmmrtd B medt comep-
smrea 10-20%7 momHoCTH, CIOXeHHOR OHmEeDETOBHME 3anexamu, Hamdosmee XpymHHe
MECTODOXIEHAA CHISDUTOB M3BeCTHH B DailloHax semodepexss p.Camyp, mo p.Kypax-
yaff ¥ B pANe OPYIEX MecT.

B ympcro#f CBETe COIepEAHWE CHOEPHTOBHX KOHEKDeIEH IazaeT CHESY BBEDX, XO-
T B LEJOM OHO BechMa 3SHAWTeNbHO, MecTaMr B Hmsmef YacTw CEMTH CHIepHTOBHe
KOHKDEIME O00paSynT KDPYUHHE CKOIICHAA.

llpm pacemoTpermi rpafuka, E30CGDAREHHOIO Ha puc.20, oCpamaeT Ha CeGd BHE-
MaHEe, YT0 MaxCHMAaNbHAA CHIeDHTOHOCHOCTH NDPHXONETCH Ha BEDXHEKApaxCKyw X
HUXHEXWBCKYD (HUXHEMIaTIMHCKYD) CBHTH, KOTODHE ARIADTCH CTPaTHIPaiuvecKEM
SKEABATEHTOM HURHE- M BeDXHEAJaXKamcKOl pymomocHo# CBAT B paffome Kmsmi-Jepe.

TpeGyeT Tawke TeOPETHISCKOTO HCTOJKOBAHMA CXONCTBO KPUBHX YIVTEHOGHOGTH M
CHIepHTOHOCHOCTH. CienyeT NOMHHTEH, YTO CHISpHTH 09Y6Hh 4acTo dopMupymTcHs B
JIVIEEOCHHX OTJIOREHMAX [CTD&XOB, 1960; Maxemomon, 1956; Bapmmpmit, 1968,1985] :
IprdeM ¥X O6pa30BaHWe NPUHATO CBASHBATE C NMWATEHETHMISCKNM ORKCJISHWEM OpTaHd-
K 1o COp ¥ ¢ BOCCTAHOBIGHNEM Tetd o Tete B OCANOYHHX TOMEAX, HEeTOCDEeICTEoH-
HO COTepRAUMYX YTONBHHE INACTH., B HamleM crydae pews HOeT O TOM, ITO B MOPCEHX
0camKax, NPUMEPHO CYOCHHEXDOHHHX YINEHOCHHM OTHOROHWAM ¥, NO-BENNMOMY, Teppm-
TOPHAJBHO PA30CMeHHHX C JTOJNEHHMYM IPOARIEHMAMM, IDEUMyNECTBEHHO DealM3yeTcd
DearIya CHIEDUTOOODA3OBAHAA, 4 He CcYIbdumoolpasoBamusa. [pAIMHA CROEOGDABHHX
TeHeTHYeCKNX OTHOmMeHWR §yIeT pacecMOTDEHA Huke.
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B saxmuerme naHHof IJaBH CleIyeT OUEHHL KPATKO OXAPaKTEpH30BaThH 06J]acTH,
DOCTARNABINE MaTepmal B HMXHe-CpelHEeNDCKEEe MOPCKHMe TaleoBonoeMu Kaswasa, Ha
OPOTAXSHNA HETEpecynmer'd HAaC OTpesKa BpeMeHw (IoMep, Toap, aaieH) sa Ipeme-
JIaME BOZ0EMa OCTaBaIACh IBa NOCTOAHHHX MCTOYHERA TMHMTaHma - CrafcRad ImMTa
Ha cepepe u 3aRaBRa3CKER cpeIMHHHI MaccHB Ha DIre.

Cruicxaa mmTa npencrapaana cobolf caommmii ECTOYHEK IOCTYILIEHWS OCAXOMHOTD
maTeprana. C omHo#t cTOpOHH, Ha pre DTo Giia IOpHAA CERiandaTasd 001IaCcTH, IpPO-—
IOJXABmAS CTDYKTYpH LoHGacca W CIORKEHHAA OTIOXSHEAME Ianeo3od, MONHEME Oca-
IOYHHME TOJMAME TDHACA, 4 TAKES IDEeBHWMA IDAHWTONIAMA K I'mmepdasmramt. C
Ipyroft cTOpOHH, 3Ty CHCTEMy CRJIANOK HODOPHBAJM MONHHe peR: TEna Joma mmx Boa-
T, NPEHOCHENME HADAXLY ¢ MECTHHM OIDOMHOe KOJHIECTBO TEPPRTeHHOI'O MaTepuaia
¢ paBEmH Pyccroff muardopmu, B narecramcxoff wacTm npekoro Gaccefina mpeoGuamarn
odnomounut mMarepman, nocTymmBmE#k co Cpepmeracmfickoff cym: [leodumex. 1932;
Pocropnes, 1948; ®poxnos, 1965; Xams = mp., 1960 ].

Ha ocHOBe HCCeHOBEHEA aKmeccopHMX mmEepanoB B,T.Zponos [T965] ToKasai,
uTO B cocTaB ceBepHOf, mitapmell IpOBMEIAE BXONWIE MeTaMODWYeCKHE KOMILIEKCH,
CDAHMTOWMH, .8 Tak®e OCANCUENe W afjysmemse Tomms [®poxos, 1965].

Sarapkascrull cpeIMHHHE MACCEB GHJ CIOReH Nane030HCKEME KDHC TAIIHYECHKAME
TMODOAME, MECTaMM IPODPBAHHHME I'DAHATONFAME WAV OCHOBHHME MATMATHUYECKEMY WH-
TPYSHAME .

JonoNERTe TbHEMY. MCTOYHEKAME OCaIOYHOI'0 MATEepHEANa MOIVH CIyEETh MHOT'OWHC-
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JieHHHE OCTDOBa, NeDEOINISCKE BOSHEKEBINE B DA MYHHX YALTAX IMHCOaXCKOro
mops [Typemmnse, I986].

Ococduft oTHewaTOR Ha ocamousuit Marepwas, sanosespmal BnamwmEx Kemxascxofi
TeOCEAKJMHAIN, HARIATHBAN BiaxHHE cydrpommyeckmit kmmar. [Jo mammam H,M.Crpa-
xoma [1948], A.H.Kpmmrofoewsa [1957], B.A,Baxpameesa  P.A.Bacwmoft [1959] B
muxHe#t ope Kapkasa w mpyrmx paiionoB pra CCCP Ha cyme GHIM IMPOKO DAacIpOCTpa—
HEeHH MUKaROfuTH ¥ TelnomolWBHe NaNCPOTHWEE, [HmAOEe pasBUTHe PACTETENBHOCTH
cO3MaBain0 GrarclpRATHHe YCJOBHA IJIA yrueolpasoBaHdd, KOTODOE OXBATHBAJNO IPH-
MODCEAE HW3MEHHOCT®, SHeCh pacHoieraiuch JecHHe nanmmafTH, sacoxoveHpHe yda-
CTKHE, NDHOPEXHHE MApI¥ ¥ HUSHHH, B ROTODHX YCIJISHHO OCYMECTBIAINCEH NpPOLECCH
Topdo- E yriaeodpasoBaHmnd,

Kpove Toro, munaxmuit rymumun# mremar olecmewmsai (opMEpOBaHEe HOYBeHHHX
TOKPOBOB ¥ KOp BHBETDUBAHWA, DABUTHE KOTOPHX OCecleumBano Upes3rHuallHO moJ-
puft BHHOC ¥3 KDACTALIMYECKEX IOPOX DA3NEYHHX XWMEAYECKHX DJIEMeHTOB. B pesyms-
TaTe, B IWMECOAX-TOapP-AANCHCKES MOpPA B MBOCHINE NOCTYUANO XeXe30 E CONyTCeT-
pynmme emy Ti, V, P, As ¥ JpyI'He KOMIOOHeHTH. OHM, RKax OHJIO NOKAa3aHO BHIE,
odoramem zaTEmHHEe YIECTKE T BCASNCTEREe IMareHeTEYECKEX HponeccoR JopMmapona-
JH OIDOMHOE KOJHYeCTBO Pa3HOOODASHHX KOHKpemmii,



Tmama Tpernsa

KOHKPEINM ¥ PYIHHE TEJA MECTOPOEIEHA! KAK PESYIBTAT BTOPUYHHX
TPEOEPASORAHVR

B npemumymmx pasmesnax MOHOTDAfWM OHJIO HOKa3aHO, UTO HAWGOJEe DAHHWMM BH-
JIeJEeHAAMA DYIHHX KOMIOHEHTOEB B DYNOHOCHHX OTJOREHHAX WCCAeIYeMHX MeCTODOXIEe-
Huil ARNADTCS IMPHTOBHE M OTYaCTHE AHKEDHTOBHE KOHKDEIWM, SHAaTATENBbHad JacTh
9THX ofpasopaHmil cdopmipoBasaCh B Pe3yJbTaTe DEaIM3allMy HIOBHX IDONECCOB,

Ha CTAIUW IMareHe3a. B HEKOTODHX CJYdYafsx, HANPEMED, B IpelelaX MeCTODORNSHHA
Karex, rmareHeTwd9eCcKHe NUPATOBHE KOHKDEIWE CTAHOBMIKNCH LEHTPAMA NocHeIyhlero
pyImooGpasoBaHna, "IOCTPaEBAIMCH" ¢ yHYacTHeM CYbQUIOB NOJEMETAIIOB B XOHIE
KarareHeTUYECKHX IpeolpasoBanuil, yBeJWIMBATHECH NO PasSMepOB JHH3OBHIHHI Mera-
KOHKpemi m TaxkuM o0pa3oM IpuOCDeTalH CaMmMoCTOATENRHOE NPOMHIUIEHHOe 3HAYeHHE
[Typemanze, 1986].

Ommaxo ropasmo dUame pyZHHE TeJa MecTopoxnexuil, KOHTDOJMpPYEMHe OcaadaeHHH—
MM 30HAaM¥ PA3JIOMOB, INOJHOCTED (OpMEDOBANHCE Ha CTAIWAX KarareHesa M JHHAMO-
MeTaMODIM3Ma E TOJBKO OTYACTH BKIMYAJM B cedd panee CHODMUDOBAHHHE MENKHE
IMareHeTHIeCKUe KOHKpeIWH, "HARKJAUTHBAAChH" Ha 20HH EX DA3BATHA B DYNOHOCHHX
TOJIAX .

K MmHepamorvw ¥ TeoXwMEE KOHEpemmit GeloxaHCKo#f M BepxHesmaXwamckoi
cBuT

B ofmem BuIe KOHKpELWN HEXHe-CpeIHenpCKHX omioxesmit Bossmoro Kapkasa oma-
CHBANECE B pPaGoTaX MHOTHX H HcclernoBareseit [ILpocume:B, 1932; Agaema, I955;
Amwes, Axaema, 1957; Bpomrop, 1960, 1962; Tumopeesa, I196I, 1963a,6, 1968;
Trmopeena, Kyswemosa, 1964; ®posor, 1958, 1965; Masanos, 1969; Xampa—3ame,
1959, 1962a,6; Yamupa-zame, AdGacoma, 1963; Xamwda-zame, Maromemor, 1982;
Tappmwio, 1982; Typemmmse u 1p., 1984; Kuxmamse, 1984; m zp.].

VizyueHNeM KOHKDeIMOHEHX OCpas0BaHE) B palioHaX HMcCIeIyeMHX HaMmil MECTODOX-—
Ierwit Kmasmn-Jlepe n ®wmsyait B pasmoe Bpema 3ammMasmes P.C.Bezdoponos [1969] .
B.U.Byamse n pr.[IS'?Z, 1973], I.I.Masanos [I969], 0.A.0ceTpor ¥ 1p. [1970],
A.T.Faomn, T,B.Pacdosa [I97I], D.I.Ammpees u mp. [I1978], H.H.Tapacom [I975],
M H.Umayx ¥ mp. [1975] ¥ mp.

B pynmoememapmgx mopomax MecTopoxmexui#t Kmamn-llepe m Cwmsualt mo MwHepars-
HOMy COCTABY BHIEJADTCA TDH IDYINH KOHKpermi: KApGOHATHHE, CYILIHIHHEe X
KPEMHECTO—CYJbImIaEe. SHaUATEALHO PERe BCTPEUSRTCH RPEMEWCTHE, KPEMHKCTO-ma-
MOSHTOBHe, (ocPaTHO-KPEMHECTO-IMPETOBHE W MEAMOSAT-KAIBIMTOBHE CeNTapEeBHE
KOHKPEINH .

KapGoHaTHHE KOHERpDeIWMHE OCHYHO 38jeranT COIMIACHO ¢ BMEMAanIEME KX IOPOXAMA.
OHE oCpazyT NPABAILHHE KOHKDEIWOHHHE CJIOH # B GOJBIMHCTBE CJAyYSeB OHBEDT
ODHEHTHDOBAHH IIMHHHME OCHMH CYGNapasiefibHO CJQWCTOCTE IJMHWCTHX CIAHIEB.
Meorwe rapOomaTHHE KOHEDEIMM DE3KO 000COGNANTCH OT EMemsoIEX IOpoX, a Bo
BHyTPEHHHX YaCTAX WMEDT CTDYKTYDY, THIEUHyD LA KAHHOT'O KApOOHATHOTO KOHKpPEe-
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meodpasopaTessi, B aTHX ciydYadX BMemenIMe TUMHWCTHE CJAHOH OrHGapT TeJo
KOHKDEINN CHU3Y H CBEDXY.

HexoTopHe xapOOHATHHE KOHKDEIMM cJado 060cOoGAANTCA OT BMemapme# mOpOmH X
mMenT ¢ Heft BechMa DACIUIHBYATHE KOHTAKTH, B TAaKHX CTAXEHWAX BHYTDH O0CHapyXH-
BaOTCA DENMKTOBHE TEKCTYDH BMeNADIMX CJGHIeB, KOJMYeCTBO KOHKDEIMeoOpasoBa-
Tena He mpessmaeT 10-20%, @ Beck OH B TAKWX CJydaiX OHBaeT NDeICTABIEH CH—
IepuTOoM,

B ravecTBe IpHMEpa pesMKTOBO# TEXCTYDH MOERHO IPHBECTH MUKpodoTorpafmm
wmda, EI0CpameHHOI'D Ha DPEo.2l,a. BEEHO, ITO BHYTDPE CENepHTOBOR Kommpemmu
COXPaHWMCH NIeTaJ® KOCoil CIOMCTOCTH.

llo oTHOmEHWMD K KIWBAXY BCEe KapOoHaTHHe ROHKpeIME BeIyT celsS Kak doxee
padHWe, HO NacCHBHHE ReCTKME TeJa, BHYTpHM HeKOTODHX CHOSPHTOBHX wm dochar-
HO-CUIEDETOBHX KOHKDEIm#E BCTDPedanTCs CenTapmeBHe TPEIUHH, BHIIOJHEHHHE BTO-
puuHEMA MuHepanmam¥ (cm. pmc. 2I1,06).

Tlo mopdosormyeckuM IpE3HAKAM CPeIH Oo6pa30BaHmii 2Tol I'DYIIH BHIEJARTCA
JWH3000Pa3HHEe, BSJUMICOUNATHHHEE, OKDYIVIEHHO-3JUIMICOEIANLHEE W OKDyIJeHHHE
KOHKperm®., ToumeEa xonednercd oT 2 mo B cm, mmea - or I0 mo 30 om (pemko
1o 60 cm). MHOrma B KapGoHATHHX KOHKDeIMAX Had/mIanTcs TpPelMHH CHHEpesmca,
3aN0JHeHHHE KaJBIETOM,

CrmepnTOBHE KOEKDEIWNM OUeHb YACTO 3aMelanTcH SyTHTeHHHM IHMDATOM, HOpEIEM
IMPUTHBAINA OCYIeCTRIAETCA HECKOJBKEMA IyTAME, /HOrma Ham@oJsee WHTEHCHBHO
TMHPAT FMIPErHUpYeT BHENHWe B0HH CHIePUTOBON koHKperw#. IlIpm 5ToM o6pasypnTcs
CJIORHO NOCTDPOEHHHE CTAXKEHWA, ONHO M3 KOTODHX M306paxeHo Ha puc.2I,d. Yame,
OIHAK0, IIPOLECC NUDPHTHZAIMYM OCYMECTRIACTCHA M3HYTPH, ¥ HauGOIee NMPHTASHPO-
BaHHHM OKa3HBaeTCA He BHEWHAA 30HA, a AP0 CTAReHAA. KOHKpEIWA N0 EBepIHYB-
magcA TAKOMy W3CHPATENBLHOMYy MEeTacOMaTosy, W300paxeHa-Ha puC.21,r.

OueBrmHO, 9ro OYeHb DaHHAE MUareHeTWHYECKWe CUIEDHTOBHE KOHRDEIWH HA 03[~
HAX CTAIWAX XarTareHesa ¥ MeTaMmopiuaMa OKaBHBAWTCA HEYCTOAYMBEME W NOCTEIEHHO
YCTYymawT MecTO CY/BOMIHHM 00pas’oBaHMAM,

Cympunrie KOHKPEUMM OTIMYSHTCH OYeHb CONBIMM MODHONOTMUECKMM pasH00Gpa-
3meM, B DymOBMemapIMX OTJOREHWAX MecTopoxuermit Jmmsdal m Kmsmi-Illepe pac-
IpPOCTPaHeHH JelenKkoBUIHHe, chepoBmnHHe, AneBMnIHHE, TPYOUATHE W JUMH3OBHIHHE
CyIbiVIHHE CTAXeHWA, DasMepH KOTOPHX BADBEPYOT OT HECKONEKAX MILIMMETDOB IO
I0-I5 ¢m B mmameTpe. OHM ualle Bcero o6pasynT KOHKDEIMOHHHE CJIOH, OCOTalianT
OTIeJibHHE IPOCJOH CJAHIEB, HO HHOIINA OKASHBANTCA CBABAHHHMA HE C HAILUIACTORA—
HEEM I[VMHUCTHX OTJOXeHW!, a4 C KJWBAXOM W DASPHBHHME HapymeHusMu, OYeBHIHO,

-

P umec. 2I. CTPYKTYPHO-TEKCTYDHHE OCOCEHHOCTHM KADOOHATHHX H CYJIBPHOHHX
KOHEpenwit

a — KOCad CJOHCTOCTE B CHIEDHTOBO} KOHKpenwm, MmEpojforo, yB. 0, HEK. +,
wvecTopoxienue Karex; 6 - cyﬂsﬁnnnangonaﬂaaa cufie pUTOBAaA KOHKDENWA, yMEHLNeHO
B 5 pas, MecropoxieHze Kusmi-llepe: A - rmmmeruft caanen, b - ciado cyasdmmu-
3VPOBAHHOE CHLEPHTOBOE AAPO, B — CY. SHpPOBAHHAS BHENHAA 30HA CHIEPHUTOBOR
KOHKDEIM¥; B — cellTap¥eBHe TPENWHH B (pOCHATHO-CHIEPUTOBCH KOHKDenud, 3SamoJ-
HeHHHE XJODAT-KBaPu-RapooHaTHOR maccolt, muxpodoro, yB. 20, MeCTOpPORLEHEEe Pu—
musyaft; T - CyJIsOUIU3MPOBAHHAS CHIeDATOBAS KOHKPEIWA, IPALIEPOBKA, HAT.BEJNH-—
4YuHa, MecTopoxieHHe KaTex. CBeTJoe — NUpHT; I - MTH3HPOBAHHAA DacTHTENb—
HAA TKaHbL M3 CYMB(WOHO! KOHKPEIEA, MUKPOMOTO, ¥B. , MecTopoxieHWe Karex.
UepHOe - THAPAT, CBETNIOE — KBADH, Cepoe - KapOoHATHHE MMHeDAJH K XJODHT; € -
InareHeTVdIecKad CYyJbPMOHAA KOHKpeLWs B aieppoJmre, foro, yB. 1,5, MecTOpOR-
Ienme Knsui-llepe
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gT0 CymbmWIHHE KOHKpEIMM IpeficTARNADT codoff MHOTOcTafuiiHHe O00pa30BaHwWd, X
nx GOpMEpOBaHWEe OCYMEeCTRIANOCH Ha Pa3HHX »TaflaX CymecTBOBAHEA OCAaIRa ¥ IO-
DPOIH.

Ilo MUHepaIOIMYeCKOMy COCTABY Haumbojee pacnpOCTpPaHeHHHMH ABJADTCHA KOHKDe-—
IMH, CJOXEHHHE IMPHTOM, HO HADANY C HMMM BCTPEedYanTCA KOHRDEUME, B KOTODHX
OpUCYTCTEYNT CYIedumH NOJUMEeTALNOB W Iaxe TMPPOTHH,

O9eHr mMPOKO paclpOCTpaHeHH IUPUTOBHE MEJKNE KOHKDEIUN C HEeSACHHMA I'DaHA-
mamm. OCHOBHOE AP0 TAXOr'0 CTAXEHMA OKPYXEHO TOHKOF BEDAILIEHHOCTHI IHDHTA,
Gnaronapa YeMy KOHTYPH KOHKDEIMH CTAHOBATCA PACIUHBYATHME ¥ HeAcHHME., Haps-
Iy ¢ HAMM BCTpedYanTcAd CTAReHMSA, MMebIHMe dYeTKNe KOHTYPH, HO He IOJHOCTBER 3a-
MemeHHOe ANpo. B 5THX cayvyaAxX HalmomaeTcA mocTeneHHuit mepexoj cysbdmumHOR
0COJIOYKY B TOPOIH fANpa CTAReHHA.

B mmareHe TMUECKUX KOHKDEIMAX IMPUTA CJHOUCTOCTH EMelalIMX IVIEHUCTHX CJaH-
IleB Kak OH ofTeKaeT CTAXEHWEe, & BHYTPH HepenKoO BCTPEYalTCA pACTUTEJHHHE OC-
TaTKM, 3aMelleHRHe cyabdmmami (puc. 22,]1,6-r). TEINYHH COTTIACHOE 3aJeTaHWe
KOHKPELMOEHHX NPOCAOEB CO CXOHCTOCTED BMEWaRIMX NOPON, OPMEHTHPOBKA IJMHAHHX
oceft KoHKpeumi N0 HaIACTOBAHND ‘M IOABJIEHWEe BHYTPE KOHKpeIMi TDeIMH KIMBaXe
(cm. pme. 22,A).

Bomee mosnHWe xaTareHeTHYeCKHe CyJabdmmHHe KOHKDEIMH OYeHb YacTO OT/HMYA-
NTCA KPYyNHOKPHCT/MIECKOl CTPYKTypoil, NpuyeM B Teje CTAREHHWA HADANY ¢ IH-
DETOM IIPHCYTCTEyeT KBapu. Kimpax smGo "odrexaeT" crAxeHWe, JHWGO ONpelensdeT
ero OPHEeHTHPOBEY.

BaayMooTHONEHEA NPONECCOB CYIBIWIHOTO KOHKDPEIMEeOOpaA30BAHKMA, CJIONCTOCTH H
RIMBARS MOXHO DACCMOTDETH Ha Puc.2I,nm, Tme NpUBOAATCHE 3apHCOBKY OCHaxeHmH,
Ha mepeu#t B3ruIAn xaxeTcs, 4TO IOARIEHEE KIIBAKA CONDOBOXIAETCHA JMIBL Iepe—
OpHEeHTHpOBKol IMareHeTHUeCKWX CYILMEHHX KOHKpeum# WM, Xax 3TO YTRepREaeT
AT.Eadur [I977, 1979], merToHEYeckmM "pasBOpOTOM" BTEX 0CpasoBammit, Ipm
GoJlee BHEMATEJHHOM QHAJM3e CUTYAIMM CTAHOBATCA OYEBHIHHM, YTO KJMBaKHHE
TpeIMHH HIPaNT DPOJB HOIBOIAIMX KAHAJOB M BIOJE HAX OCYUECTRIAETCH (HopMApO—
BaHWe CYJbPWIMHHX cTAXeHuE Goyee NosnHeit remepalMu, OPUEHTHPOBAHHHX BIOJbL
KJHBaXHHX NockocTeil, B peayserare o6pasyercs HOBad cHCTeMa KOHKpelwit, He
NIOMUMHEHHHX CJOHMCTOCTA DYIOBMellanlMX TOJMN, HO BHTAHYTHX N0 KIKBAaKY.

B aTom GoJnee mo3IHEM IPOLIECCE KATaTeHeTHYeCKOro cyAbduIoo6pasoBsHUA ¥ KO-
HKpeIeo0pa30BaHna 1eHTPOM KpUCTaMIN3alud MOTYT CAy¥HMTH IMareHeTUIeCcKHe KOH-

e
P me. 22. CTPYKTYyPHO-TEKCTYPHHE OCOGEHHOCTH CYJBIUIHHX KOHEKpemuit

A - TPENVMHKW KJWBAXa BHYTPH IMDYTOBOH xoHkpeuwmy (®mmsuaft), ye. 20, oTpax.
ceeT; b - HapacTaHywe KaTareHeTWYeCKOW KOHKDELFWM IMpHUTa, ODHEHTHDOBAHHOR BIOJE
TpemyH mmpaxa (IyHKTHD) HA IHATeHeTUYeCKyl, BHTAHYTYX BIOJNEL CJIOMCTOCTH(CILIO-
WHAA JMHAA) (MECTOPORIEHNE Kmann—nege), TpAmMBOBKa, HAT.BEJWY¥HA; B - INHPHT-
mMaMOBUTOBAA KOHKpenud (Bepxopke p.CTopH), npmMpoBRa, HAT. BeJMYVHA; I - Ha-
pacTaH¥e XaimenoHa Ha IMpHT (TeMHOe), YB. , HEKOJNYM CKpeleHHHEe, (MecTopoxIe—
Hre Karex); I — CXeMaTWuECKUe 33DUCOERY B3aMMOOTHOMEHEH CJHOMCTOCTH, KIMBAXA
" cyﬂh?nnHux KOHKpenui: a - CHLEepPUT—CYJLfuIHAA KOHKpeLMsa (MecTopoxnenue Ow—
Jmaualt); 6 - XapakTep 3aJerafya INareHeTMYEeCKUX (CJeBa) WM KaTATEHeTHYeCKHX
(cngaaai cyasPUIHHX KOHKpenmi B OCHameHMAX p.lepOmxop (MecTopoxnenme QmImz—
uaf); B = NpOCTPAHCTBEHHHE B3AMMOOTHOMEHWA MPOCJCEE NEeCYAHFMKA , KIMBAFA ¥ MeJs-

KIX cyns@nnnux KOHKpenut B mpenesax JeBodepexbs p.Kusmi-llepe (mauma W); r -
TO ®e (magka JII)

T - cynedniHHEe KOHRDENWHM; 2 - CYJbIMIHHE JMH3H; 3 - TOHKO3€DHHCTHt IHDPHT;
4 - KDHCTAJIMKH KyOWYECKOTO NHPHTA; 5 — NECYAHUCTO-TUMHNUCTO-CHIEPUTOBAA 000—
Jouka; 6 — TUIMHNWCTHE CJAHIH; 7 — MEJKOSePHMCTHE NMEeCYaHVKM ¥ ANeBDOJATH; 8 -
HaNpaBJieHNe KJVMBaXA
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Kpeuuy cyasdunos. Ha puc. 220 XOpomo BAIHO, KaK NMMPATORAA KOHKDEIWMA, OpHeH-
THpOBaHHasA BHOAL IUIOCKOCTH KJIMBaKa, HapacTaeT Ha IMaTeHeTHYSCKYR IUDPHTOBYD
KOHKpeIun, 3alleraniyl B COOTBETCTBAM CO CJIOACTOCTHN BMENIMX TIAHUCTHX
CIIaHIIeB.

B y3yvYeHHHX HaMy KOMYEIAHHHX ¥ KONYENgHHO-IOAAMETANLINIECKEX MECTODPORISHH—
AX BooOle O4YeHB CHABHO NPOABJIAETCHA CIOCOGHOCTH CYIABDUIOB MHOTOKDATHO BO300-

HOBJNATEH NPOLIECCH KOHKPELXeoCpa30BaHuA M ABJATHECA CBOEOCPa3HOM 3aTpaBkoit B
nocJeynmeM Ipolecce OCaXUeHNA PYIHOT'O BelleCTBa M3 TepPMaAbHHX PACTBOPOB B
BAIE CYJAB{MIOB.

KpeMHUCTO-CYAbOUIHHE KOHKpELAW B DPYIOHOCHHX OTJIOREHHAX BCTPEYANTCA IOBONL-
HO uacTo. [0 (opMe M YCJIOBUAM 3aJeTaHdfA OHU IOXOXM HA IVIMHACTO-KADGOHATHHS,
OIHAKO IeTalBHOe U3YyUYeHHe MX BHYTDEHHETO CTPOEHUA M COCTaBa MOKA3ano, 4TO
TIaBHEM KOHKDelueodpasoBaTelieM B HUX ABJIANTCA KpeMHe3eM M IHDAT, IpAYeM IH-—
PATOBaA BKPAIVIEHHOCTH B HAX IIPEMMyLECTBEHHO DasBUTA B LEHTPANBHHX ampax (cm.

puc. 22). BHelHsaa oGonouka AIpa CHAOKEHA MEeJKO3EDHUCTHM CUIEPATOM, B KOTO-
POM DPaCcCeAHH eNMHUYHHE KDPHCTAIMKA ¥ MHOTOUYMCJSHHHE NPOKANKA TOHKO3EDHUCTOTO
mupura (oM. puc. 22,1 ,a). XapakTepHo DaSBATHe MEJKMX BHIENEHHE XalbKomupaTa,cda-—
JepuTa ¥ TalleHnTa. Takue KOHKpelu:d OCHYHO 38KJI0YeHH B KDEMHHCTO-IVIMHUCTHX
CJgHI@X, CJOUCTOCTE KOTODHX OGJEKaeT KOHKDeIMOHHHE Teja. Bo BHYTDEHHHX dYac-
TAX TARMX CTAXeHUIT YacTo HAG/NIANTCA TDENMHH CUHepe3nca, 3aNOoJHeHHHe KBapl-—
KapJoHATHHM MaTepHanoM. B KDEeMHHCTO-CYAB(ANEHX KOHKDOIUIX MOKHO BHOSIATH IH—
DAT ABYX TeHepaumit: 1) KpymHosepHHCTHH ¥ 2) MeJKO3EDHACTHIt, BCeTpedampmmiica B
OCHOBHOM B BHJZIe IPOXUJIKOE X T'He3N00CPA3HHX $OpM, PACHONOKSHHHX MeXIy KDyIHH-
MH 3epHaMM IMDATA C 3aMelleHueM, BpacTaHdeM ¥ uemeHTauued ux. Kpome Toro, mu-
pHT BTOpOo#l TeHepamuM BMECTE C KBapU—-KapOOHATHHM MaTepHatoM 3alojHAeT Tpel—
HH cpHepesnca.

B mmrdax KpeMHUCTO-CYAL{MIHHX KOHKpenuif Hepemxo MOXHO BHNETH, KAk BOJOK—
HACTHE KDUCTAIH XaJIelOHAa HApacTalT Ha IMPUTOROE ANpPO CTAXEHNd, CJOKEHHOE
KDYIHOKDACTA/IMYECKAM mApaToM (cm. puc. 22,T).

CnemyeT Takke OTMETMTDL, 4TO KPEMHHCTO-CYJIbIHIHHE KOHKDELMA DA3SBATH HE
IOBCEMECTHO. Yame BCEI'o OHM BCTPEYANTCA B INIMHCOAXCKUX OTJORESHUAX paltoHa
MecTopoXNeHn#t Ounusuait, a TAxke B HEXHEAANOHCKAX OTIOKGHAAX pafioHa MeCTOpOR-
Ienus Kmsui-llepe ceBepHee AXTHUSHCKOTO pas3ioMa. SHAYHTENBHO DEXE OHHM OOCHapy-
¥UBATCA B DYNOHOCHHX aalleHCHAX OTJOKeHMAX pailoma Kmsui-Jlepe; Tam OHM IDHY—
POYEHH B OCHOBHOM K Haudonee MeTaMODfM30BAHHHM M W3MEHEHHHM y4acTKaM, Ha KO-
TODHX CHUJBHO Da3BUT KJIUBAXK.

KpeMHMCTO-IaMOSATOBHE KOHKDEIMHA NOBONLHO DEIKA ¥ B LEHTDANBHHX YACTAX
OCHYHO CHJIBHO MMIDeTHWDOBAHH mipuToM (cM. pue. 22,B).

[lo xuMIIeCKOMy COCTaBy KOHKDEIMN BepXHoaraxkaMckoil m Cesoxanckolff cmmT mo-
BOJBHO DaB3NW4HH; U3 Tadn. 7 cremyeT, UTO OHM NDENCTABIADT COGOf CIORHHE MHO-
TOKOMIIOHEHTHHE CHCTeMH. [0 CouepxaHimn €O, m Fe0 pesko pasiI#IAnTCH CHIEPHTO-
BHE, CyabfumHHE m Ce3XENIEeBMCTHE DASHOBEIHOCTE. Cpely CHIEDATOBHX KOHKpeIH
mo coorHomeHud Si0, ¥ Al 0 MORHO BHNEJHTH TDYINY CHISPETOBHX ¥ IVHMHNCTO—
CHIEPUTOBHX 00DA30BaHWE, & TaKke TPYINY KPEMHUCTO—-CHIEDHETO—CYIEPHIHEY KOH—
Kpeimit,

CynbQuuHHe KOHKpeLMd, eCJH CYIMTh IO COOTHOWEHAD SiO, U 41,05, IpencTaB
JIEHH TVIMHACTO-KDEMHUCTO=-CYILIAIHEMY ¥ KPeMHACTO—CYIBIMIHEMA DASHORNWIHOCTA—
v, Cpelu Oe3Xene3nCTHX KOHKpeuuii Mo TeM Ke IpUsHAKAM MOKHO DA3MUYATh KpeM—

HUCTHE W KPEMHACTO-IVINHUCTHE CTAKEHHS.
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TaGmua 7

Xnvudgecknit cocTaB KoHKpeumit, %
Tam KOHKDOIMA  Si0, TiO, 41,0, Fe,0. FeO M0 Ca0 MgO Na,0 K,0 H,0~ H0* 00, Copp B0, Cymma
CnmepuroBne u 35,31 0,33 4,7I 5,09 25,19 0,70 I,89 5,5I 0,45 0,5I 0,25 2,53 16,50 0,52 0,29 99,75
TVIREACTO- )
CHIEePUTORHE 25,92 0,30 2,40 7,19 30,38 0,73 I,%0 5,70 0,34 0,5I 0,30 I,89 21,20 0,77 0,22 99,95
KpemmmcTo— 52,69 0,34 5,0 3,I7 18,06 0,56 I,58 3,92 0,45 0,66 0,37 2,I9 9,50 0,87 0,20 99,50
CHIEePUTO~ 4,16 0,42 5,0 9,76 Ie,62 0,85 I,33 3,75 0,29 0,98 0,85 3,40 I0,50 0,24 0,IT I00,02
CyIBdn IHEe 89,8 0,51 7,88 2,25 112,70 0,35 I,65 3,01 0,79 I,I2 0,32 2,23 6,60 0,48 0,286 99,76
TnnencTo- 56,39 ' 0,84 12,44 4,20 11,48 0,24 2,06 2,87 0,62 0,80 0,52 4,81 Her 0,54 I,2I 99,57
KDEMHECTO~ 68,30 0,48 1I13,6L '2,26 ' %,14 0,05 1,41 2,38 0,52 0,61 0,12 3,5 " 0,I8 0,09 100,48
CYJIBQH IHHE 58,90 0,81 I2,74 2,I8 13,06 0,I0 2,30 3,37 0,4 0,72 0,2r 4,II 0,80 0,22 0,12 I00,I6
Kpenvuncro- 68,35 0,42 8,70 3,77 9,I6 0,13 I,I5 2,2I 0,22 0,56 0,46 3,50 Her 0,34 0,35 99,43
CyIbinIHEe 65,78 0,50 2,90 3,91 16,10 0,85 I,I7 2,26 0,19 0,51 04T 1,58 ¥ Her 0,25 1I00,00
Kpemmucras ",» 0,42 %7.9¢ I,50 1I,62 0,I7 4,30 0,63 1,92 I,27 0,35 I,02 I,55 0,9 0,I2 I00,60
Kpemmucro—
TIMHKCTad 65,12 0,63 Is8,56 I,b5 4,I6 0,09 2,15 I,72 0,63 0,85 0,47 3,21 Her 0,70 0,I3 99,97



Kax oTo clexmyeT 3 Tadl. 7, KapCOHATHHE KOHKDELMH OCHYHO HECKOIBKO 06OTa-
WeHH MnO 1 OpPraHMYeCKAM BemecTEOM, HO OCeHeHH THUTaHoM ¥ gocdopom, Cyrbdui-
HHE OCeIHEeHH MnO M OpTaHWKO} M oGoTameHH TATAHOM. B HAX CHOpaInYecKd ECTpe-
JaNTCA BHCOKHE COTNEDRaHAA P205, XoTdA B cpelHeM KoanmuecTBO focdopa He OpeBH-
ugeT KJIapKOBOS.

MuHepa/pHuIT COCTAB KOHKpSUMH HOCTATORHGC CHOXEH. Cpemy CYJAbUIHHX MHHEpa&—
JIOB NOBCEMOCTHO Ipe0sialaeT IMPUT. SHAUUTEJBHO Deie BCTPEeYanTCHA CYABDUOH IIo-
IuMeTaWIoB (TaleHUT, chHalepuT, XaJbKONMPHT) ¥ NUPPOTHH. OTH MUHEpPAJH XOpOUO
IMaTHOCTHPYNTCHA ION MUKPOCKOIIOM. SHAYUTENBHO TDPYJHEe YyCTaHOBHUTE COCTAE MAHE-—
paloB, c¢laraliUX KapooHaTHHEe KOHKpelud, HexoTopoe NpelcTaBleHMe o HAX naeT
radr. 8, B xoropo#f crenaHa NONHTKA IyTeM Iepecuyera XnMUYECKAX aHAIN30B JIOKA—
3aTh BaXHeillMe COOTHOWSHHA MeXNy IJIaBHEMY KOMIOHEHTaMH, ClAarallliMl KaploHaT-—
HHE KOHKpGLMH BepXHedalaxxaMckoll c¢BuTH paitoHa Kusmi-Jiepe. HauGonee pacmpocT-—
DpaHeHH B DyIOBMeUalMX OTAOXSHHAX CUISPUTOBHE CTANEHMA C IPUMECBI MOJISKYJIH
MgCOy; BpAN s MarHuf B HAX o6pasyeT MarHesuT wiId OpycuT. Cxopes BCETo CyIA
no mudpaxTorpaMMaM puc. 23 B HCCIENyeMHX CTAKEHMAX DAcIpOCTpaHeHH MaTHumico-
llepkamye CHISPUTH, AHKEDHTH M NOJOMATH. B HEKOTODHX CJydasX HApANy C Cuue—
PUTOM B KOHKDSLUAX WMPOKOe pPABBATHE MOJYyYanT KaJBUMT H, BepOATHO, IOJIOMUT.

Tadnmmia 8
Munepalbyuit cocTaE KapOOHATHHX KOHKDEIWi BepXHeAlaXKaMmCKOR CBUTH
paiioHa MecTopommennsa Kusmi-lepe,%

Comepxa— CooTHOmEHNE KADOOHATHHX MUHEPAJOB B
Tom ggﬁa%ﬁﬁi ayTHTeHHON YACTH KOHKperuf
KOHKDEUWA |MiIHEpaloB
FeCO, MgCo,, M0CO, CaCoy

52,74 78,43 12,89 2,24 6,44
TIMHACTO- 41,87 75,45 13,76 2,72 8,07
cumeparoru#| 25,80 70,23 15,19 5,34 9,21

24,03 63,25 17,05 3,79 11,76

21,33 67,37 18,66 3,95 II,02
——————————— *- — o —— ——— o d — — e | — o — -
Cuneput- 7,12 46,86 13,16 | 3,93 | 3,05
xalbIuTOERR| 64,56 i 58,97 17,93 3,15 26,95
Tmmmero- | | | 7] S L
CHIEPUT— 31,33 55,35 29,36 5,23 10,05
JOJIOMATOBHMN L L
IyueEuCTO— I R 17" 77
CUIepAT—
JOJIOMUT— IB.75 57,74 19,97 3,60 T8 73
KalBIHTOBEH .
Kpenswcrait | 27,51 1,12 | 17,08 | 2,22 [69,60
KaJIBIUT—
IOTOMATOBHM 21,99 9,91 15,09 2,73 72,26
HpeMHHCT;ﬂ e e A e S SR Y P
KaLEIAT—~ 15,28 18,39 4,06 11,59 65,95
CUTEPATOBNMA

Cpenw mpemyymecTReHHO INIMHACTHX DasHOBMIHOCTeH KOHKpenmii SBHO Ipeodiama—
0T CHUNIEPUT X IOJOMUT, & B KDPEMHMCTHX DASHOBMIHOCTAX BEIYUMM MHHEDANOM CTa-

HOBHTCH KaJBUHT.
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Bo Bcex xapCoHaTHHX KOHKDELNAX B HEe3HAUMTENBHHX KOAMYeCTBaX, HO BECEMAa
IOCTOAHHO IIPUCYTCTBYET POTOXDPOSHT.

TnasrEM MuHepanoM KapGOHATHHX KOHKDeNui# HeCOMHEHHO ABIASTCA CHIEpHET. Jo-
EOIILHO YACTO STOT MUHEPal CONEDHAT NPAMECH MOLEKYIH MgCO,. [IOBHIIEHHYK Mar-—
He3naJbHOCTH CHIEDHTOB M3 KOHKpenuit monTBepENanT TepMorDaMMH, NDHBEISHHHe
Ha puc. 23, Ha HAX 3HTO- ¥ SK30TEDPMAYECKNE MAKCHMyMH, THOAYHEHE IIA CUNIEDA—
TOB, OOWYHO CMeUEHH B OGNACTH NOBHIIGHHHEX TeEMIepaTyp (540-620° C). Bee aro
IO3BOAAST NyMaTh, UTO B KOHKPEIMAX MH UMEeM XeJO C MarHeBHasEHEME pasHOBHI-
HOCTAMA CHIEDUTOB — CHIEDOIMIE3HTOM MM CHISDOIOTOMe

Kpome KapOOHATHHX MUHEDANOB, B KOHKDELMAX BCeTa IPUCYTCTBYWT KBapI, I0—
JIeBHE IIATH, THIPOCJ/IONH, XIODUT, TUIPOKCHIH Xeles3a M TeMaTur.

Korxpeuun pymocolepXammx oTaoxeHnit Kusui-Jlepe i Punnsualt GHAM mcciaelopa-
HH Tax#e TOOXUMMIESCKUME MeToIamd. B HMX ¥ BO BMeNAKUMX KX OTIOKSHUAX OIpe-—
Ieluioch comepkaHue 14 XuMudYecRuX SJIeMeHTOB. IIONyYeHHHE IpPU 3TOM pPe3YJIBTATH
NpuBeIeHH B Tadrt. 9.

/3BeCcTHO, 4YTO OOpAS0BaHME KOHKpeImil mpercTaBiaeT codoif nepepachpeleneHne
XUMAIECKAX 3JEMEHTOB B Xolle BTODHUYHHX Npeodpasopanuii, OmHO XuvuIecKue BJe—
MEHTH IOKHIANT ONHM y9acTHMU IUIAcTa M KOHLEHTDUPYDTCA B IPYTHX, CO3JaBaf Ta—
KAM 00pa30oM KOHKpenwoHHHe Tesla. lpyrue XUMAYECKMe SJIeMeHTH Malo 3aTpaTuBg-—
0TCA DTHMM IDPOIECCAMH M OCTAKTCA NMPAKTHISCKH HENOIBAXHEMA. DOPMEPORAHHE KOH-
Kpeluft IPUBOIMAT JMIB X AX "pa3CaBieHnp" ¥ NaleHuD OPOUEHTHHX colepxaHnit Ha
TeX yUACTHRX, I'IE KOHIGHTDHPYeTCA KOHKDenHneotpasoBaTels.

Ina Toro, 9TOCH IPeICTABUTE cede NOBENOHWE DABHHX XUMAYECKUX SJIEMEHTOR B
Ipoliecce KOHKPeNNeo(pa30BaHnsa, HeoOXOIMMO CPAEHHWTE IPOLEETHOE COIEDHAHNE HX
BO BMemanuei Iopogs ¥ B Tele KOHKDEIUH.

NpencTasieHde o HAKOIVIEHUN MY PACCEAHUN IAEMEHTOB M 00 WHTEHCUBHOCTH
IpOLecCa TepepaclpeNeeHis NanT KoSOIMIMEHTH KOHIEHTDAIAN, KOTODHE MOMydYanT—
CA IyTeM NeJeHud CONepXaHdA SIEMEeHTOB B KOHKDEIUAX Ha CONEpHAHAE HX BO BMe—
manmmx ocamkax. Kos@nuueHT KOHIEHTpaIMK>I1 CBHISTENILCTBYET O HAKOIIEHHM XH-—
MIYECKOTO aJieMeHTa, a<<lI - o paccesHunm ero.

Marepman B Tadn. 9 CKOMIOHOBAH TaKAM o0pa3oM, YTOCH MOXHO OHIO GH IONy-
UUTE NpelCTaBleHue O XUMH3ME IDOLeCCOB (ODPMEPOBAHAL CYJNBOUIHHX ¥ KApGOHAT-
HHX KOHKpernmil, KOHKpermit, BOBHNKINX B IUaI'@He3e U KaTareHese, U, HAKOHeI,
KOHKpeI®il pa3/JiuHHX MEeCTOPOXIEHUI.

[lpn aHann3e NpUBeIEHHOTO MaTepuasna IPEXNe BCETO odpallaeT HAa Cedd BHIMa-—
HNe, YTC BO BCEX DyZOBMENaKMX IopoZaX, HEe3aBHCHMO oT pailoHa nCClemoBaHug
dopmupoBaHue CYNBOUAHHX KOHKpeLuit Bcerja CONpPOBOXKIAETCA OTHOCHTENBHHM Ha—
Kolyennem Fe, Wi, Cu, Co, Pb u, Bo3Moa®mo, MO. JTH XUMUYSCKHWE SJAEMEHTH DaB—
HEM o0pa3oM KOHLEHTPUPYWTCHA KaK B JHETEHETHIECKAX, TAK X B KarareHeTdYeC-
KIX KOHKDENWAX.

B oromupe or mmx Ti, Cr, V, Ga, Ge W copr B CYJB{HIHOM IPOIECCe OCTanTCH
COBepmeHHO WHIEAO@EpEeHTHHMY ¥ He KOHUEHTDHDYOTCH B CYJBJUNHNYX cTAXeHwAX, Ux
KOSDIMIMEHTH KOEIEHTPAIMA BCerla yCeTynanT I, mpuueM GIM30CT: 3THX I'eOXHMU-
UECKHX NoKazarTerneff, IO-BAIMMOMY, ONpeleJAeTCHA TeM, YTO BCE OHH, 32 HCKIDYe—
HEeM OplaHWYeCKOI'0 BelECTBA, TECHO CRASAHH C TEDPHI'eHHHM MaTepHaioM X OIWHA-
KOBO pasdapaAnTCA KOHIEHTpEpYOImMECA cyabdumamu,

CremyeT Tax®e NONYEPKHYTEH, WTO B HEKOTOPHX IMaTleHEeTHYECKUX CYMBPMIHHX
KOHKDeIMAX WHOTZA HAKAIMWBAOTCH Mn Z P, XOTH B RaTareHeTWIECKHX CYIBIUNHHX

CTAREHWAX DTN BJEMeHTH OCHADYRSHH He OHJM,
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ﬁnﬁx c. 23. PepTreHommppaxTorpamvi (A) m Tepmorpamvi (B) xapCOHATHHX KOH-
Kpe

[IpA paceMOTPeHVM TOBENEHNA XWMWYSCKHX SHEMEHTOB B Xole fopmMupoBaHmA rym-—
HECTO-KAPCOHATHHX KOHKpPeIwfi 0GHADYyXMBAETCA, UTO B HWX IOCTOSHHO HAKAIMBANT-
cA Fe, Mn @ P , ux Koos@@uuveHTH KOHKeHTpammm Bcerza>1, CremyeT uMeT: B BH-
Iy, 9TO NOCTOAHHOE OCOraleHwe CHIePHTOBHX cTAxeHwl memezoMm, mapraunem u foc-
dopom XapakTepHO I HERHEe-CPEeTHEDDCHHX TOMNN MHOTEX pafioHoR JarecTaHa W jaxe
Beero Kasrasa. 06 oTOM SRIGHNMM Kak O THIMYHOH B38KOHOMEDHOCTH NUATEHE3a IM-
cams 3.B.Tmmofeena (1963a, 1968], UM.Xamda-3ane % C.M.A66acosa [1963],
T.A,Y9nxpamse [1979], T.M.Iypemmmse [I1986] = mp.
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Cpemmue COnmepXaHiAd XUMAYECHAX SJIEMEHTOB B KOHKDEIMAX M BMELA#X HX IIOPOIaX

%E_g EJ_ITBHQ%?—REPOOH&THHB KOHKpeIMy Kusuia-Jlepe.

Cpemne copmepkasud Fe, Mn, T Py

& Odwexr qucno Fe M ™ P Copr  ©F i v Cu Co Pb Ga Ge Mo
n/n anamsa 06pasIoB D
1 KoHkpeumsa 20 22,30 0,23 0,2 0,08 0,27 I9 46 40 62 48 145 11 I,70 1,90
4 ﬁ“ggg;amaﬂ 20 6,I9 0,23 0,50 0,09 0,62 55 42 1I06 44 I8 40 25 2,00 I,80
3  KoadduimeHT

s LR 3,60 I,00 0,42 0,88 0,43 0,34 1,09 0,37 I,40 2,66 3,83 0,44 0,85 1,05
4 Koxkpemua 4 22,28 0,04 0,27 0,006 0,20 2 55 53 82 24 99 17 0,00l 0,75
5 DBuemanmas

nopoza 4 3,96 0,03 0,67 0,004 0,83 82 42 165 32 22 42 39 1I,50 1I,60
6 KosdduimenT

Koﬂgeglgmm 5,63 I,I7 0,40 I,25 0,2¢ 0,32 1,32 0,32 2,57 I,I0 2,3 0,43 0,00 0,47
7 KoEKpers 8 17,23 0,14 0,37 0,006 0,20 40 7 78 120 16 250 17 1,80 2,10
# ﬁggg;*gw 4,77 0,21 0,51 0,I5 0,78 65 4I I20 II8 I3 64 28 2,30 2,60
9 Kosdduumenr

KOHLIGHT AN 3,61 0,66 0,72 0,40 0,25 0,6I I,85 0,65 I,02 I,23 3,90 0,60 0,78 0,80
I0 Komepemma 5 20,08 0,06 0,23 0,02 0,13 17 78 29 185 1% 267 10 1,50 5.12
el 6,03 0,08 0,62 0,09 0,62 69 46 1I22 99 29 93 34 2,40 3,60
S ____ 3,08 0,68 0,45 0,21 0,20 0,24 1,69 0,23 LB 480 2,88 0,3 0,63 I,42
I3 Komxpemus 8 21,64 0,67 0,I7 0,09 062 I6 35 50 33 15 =28 11 1I,80 I,50
I4 ggg“g;gﬂaﬂ 8 5,9 0,16 0,40 0,08 0,75 54 3% 104 45 14 5I 23 1,90 1I,50
IS5 Kos@iumuenT )

KOHIISHTpaIAY 3,63 4,18 0,42 I,IZ2 0,838 0,29 0,97 0,48 0,65I I,07 0,5¢ 0,47 0,95 1,00

YRHAS -6 — IMareHeTHYECKHE CYIb e Kouxpeuumu (I-3 - pailoH MecTopoxmeHnd Knsun-Iepe, 4-6 - paftoH MeCTOpo-

: glrgt?xﬂ Dunm3uai) ; '?-—I'%H— RaTaTSHeTPI‘IGGIYLHGQg?g@HmI;ng KOHKpenmn (7-9 - paiion Rmsrm—ﬂepe, 10-I2 - paiton duamauait); I

Copr» CO,=B %, ocralbHHE BJIEMeH-



B rymencTO-KapOoORaTHNX KOHKDEIWAX COBePmEHHO He KOHNEHTpEpyores Ti, Cr,
§i, Co, V, Cu, Ga, Ge, Mo, Pb X C(J p» MPEYEM B JAHHOM CIydYae B IPYNNY mac-
CHBHHX DJIGMEHTOB BXOTAT ¥ XaTbKofwiH - Cu, Ni, Co = jmaxe Pb. Ipm >ToM oHE
TERK Xe, KK BJEeMeHTH TEeDDHIeHHO# dYacTW, B STOM IDPOIECCEe HCIHTHBADT "pasdas-
JeERe"” KapOoHaTaME.

Wrax, i cyrs@EIHHX KOHKpermit pyIOBMemMADIHAX TOJI MecTOpoxmeHmE Kusmi-lle-
pe 7 Pmwmsvuall xapaxkTepHO Hakolnerwe Fe, Ni, Cu, Co, Pb ¥, BO3MOXHO Mo,TOr-
72 ¥a¥ IS KapOOHATHHY KOHKpemm# - Fe, Mn, P.

B npemumymex pasmenax MoHorpafmm GHIO NOKA38HO, YTO B KONUENAHHHX W KOJ-—
YeNaHHO-TIOJEMETALIMIECKEX MecTOpoxIeHnax Kxnoro ckioHa Bomrmoro Keprasa mpo-
meccH fopMEpOBaHEA DYHHHX TeJ OYeHB TECHO IepelleTanTcA C IpOoIeccamr Karare—
HeTHYIeCKOr0 KOHKpeImeoOpasopaHmA. Tak, DymHHe Texa MecTopoxIeHua Karex MOEHO
paccMaTpEBaTh Kak pesyneTaT "paspacTaEma" IMareHe THYECKUX KOHkpermli m mpen-
DameHEs CPaBHUTENBHO HeOOJNBIMX KOHKDEIMOHHHX TeJ B MEeTaROHKDeImM ¥ JMHSH I'l-
T'aHTCKEX pasMepos,

Mexmy KOHKpeIMOHHO-CTPATHOODMHEME DyIHEMA TeJam# KaTeXCKOr'o MecTOpOXIEHMA
7 34BeJIOMO CeXyMEME DPyIHEME 3ajexavu Kmamr-Jlepe m mm3uasd MOXHO BCTDPETHTE
BOD TamMmy IOCTENeHHHX IePeXonoB. BHio OH 9pesBHdYaiiHo WHTEpeCHHM CpDABHUTE
TreoXEMIUeCKHil cOCTaR DymHHX Ten MecTopoxumenmit Kmamr-Jlepe m Pmymsuait ¢ sie-
MEHTHHM COCTABOM M3YYeHHHX HAME CYIBOEIHHX KOHKpelml,

lpexne Boero caemyer OTMETHETH, YTO IDE TAKOM I'eOXMMUYECKOM AHATE3E Ha-
10 YeTKO Da3JWIaTh COCTAE IVIABHHX DYNHHX KOMIOHEHTOB K COCTAB 3JeMeHTOB-IPH-
mecefl, 9T IBe HECKOJBLKO Pas3jMYHHe CTODOHH I'eOXMMy¥M DYIHHX oCpa3opaHuii Tpe-
6yOT IOCTATOYHO NOJHOI'O OCBEMEHMA,

Koim9ecTbeHHAd XapAKTEDHCTHKA DACIPEIENeHHA IVIABHHX DYIHHX 3JEMEHTOB B
DPasJMYHHX 9YACTAX DYIHHX Tel MecTopoxneHuA Kusmn-Ilepe npmeomuTes B Tadnm, IO,
Teoxummsl pyn OxaparTepm3oBaHa no Marepwanam K.II,AHmpeeBa 7 Ip. [1970], a
rarxe A.A.Coomgesa [I97I]. B radmmme i cpaBHeHWS HNaHH CpENHEE COIEDRAHUA
PASIHIHHY XMMIYECKHX BJeMEHTOB B OCANOUHHX mopojax no A.Jl.BmHorpenoBy [1962],
CpellHAe CONEDRAHWA TeX %€ BJEMEHTOB B UeDHHX IVmMHaX muoneHa Bocrouroro Ilpen-
raBrassa no B.H.Xoxomoey m P.U.Hemymosy [I982], a raxme cpexmme colepHamust
SJEMeHTOB B IVIMHMCTHX CJAHIAX HAUpYyIHOR ® moIpymHo# Tosl m3yYaemMoro MecTo-
DORNEHNA, BHYMCJEHHHE II0 HaIMM COOCTBEHHHM TaEHHM, /3 Hee ciemyeT, 9TO B
pyIax MecTopoxneHEA Kmami-Jlepe 09eHb CHIBHO KOHIEHTpHpyOTcA Fe, Cu, Pb, Zn,
Co, Mo, NMPAaKTHYECKH He HAKAIUMBawTCA Ti, Cr, V, Ga, Ge, Zr § TOJLKO B Ipe-
IeJaX ODeOJIOB PACCeAHAA BCTPeUa0TCSA NOBHNEHHHE KOJMYECTBA Mn X Ni.

KosmYecTBeHAHE COOTHOMEHAS MeRIy IVIABHHMM DYN0OCpA3YOIMMM XWMYYeCKIMKA
9JIEMEHTAMA TAKOBH, UTO HATEHCHBHEE BCEX OCTANBHHX KOMIOHEHTOB B pymax Kmsmi—
llepe HakawmBaRTCA Cu ¥ Zn , 3aTeM CJIEIyOT Pb W (o H, HAKOHEN, B MUHU-
MAJTLHHX KOJMIECTBAX KOHIEHTDUDYOTCE Fe ® Mo . Ho creleHM yOHBaHUA MHTEH-
CEEHOCTH HAKOIUICEHEA DYyNHHE KOMIIOHEHTH 3IeChH BHCTDaWBANTCA B DPAL: Cu~Zn-Pb-
Co-Fe-Mo , Kpome IyeBHHX DYIOHHX 3JEMeHTOB, B pymax Kmamn-Ilepe ycrTaHOBJIEHO
opreyTeTREe Npmveceft, K MM mpmHamnemaT Se, Te, Bi, Cd, a Takge As, In,Ag,
Sn [Oce:'pos, I9'?8].

KomwgecTBeHHH cOCTAB DYIHHX KOMIOHEHTOB B pyIax MeCTOPORIeHER Jmmizuaft
otpaxer B Tadn.Il. B meft memosbsyoTcA pesysbTarH MHOUOUWNCIEHHHX AHAIMIBOB,
BHIIONHEeHHHX B Jadoparopmax $wmazdaiicxoft IPI, cKOpPpeRTEDOBAHEHE B COOTBETCT-
BUM C NAHHHME Hamero ompoGoBamms. IlpmeesennHe mmdpH OBOPAT © TOM, 9TO B Py-
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Cpemne CONEDXAHUA

Tacmua I0
XUMIYECKUX 3J6MEHTOB B DyJaX M DYyIOBMELanUMX HOpoJax MecTOpPOKISHAA

Kusun-Jepe
»* Fe Cu Pb in Co Mo Mn T3 Ni Cr VvV Ga Ge Zr
n/n ABTOD
7 3,33 57 20 80 20 2,00 0,087 0,45 95 I00 I30 30 2,0 200 A.I.BuHOIDAIOB [1962]
2% 4,80 26 22 He omp. I7 I,80 0,090 0,45 49 I08 1Ie2 26 1,6 244 B.H.ZXomomos,P.l/.Hemymos
3% 5,08 63 42 " Ie I,80 0,180 0,43 42 56 I 27 2,0 190 [1981]
4¥% 5 26 b5, -4 . " Ie 2,60 0,I00 0,52 38 57 97 271,6 I90 B.,H.Xoxnozos,3.P.Kuruanze
5 5,58 658 389 I251I85 4,00 0,250 0,48 82 68 154 28 1,8 He omp. [19834]
6 8,66 1468 I279 5250 25 3,60 0,I90 0,35 50 62 8l I9 I,3 A
7 15,00 IS00 300 Is00 60 2-30 0,06-0,7 0,008-0,2 30 I0-40 30 I0 - I10-20
8 45,00 I7000 IOO I400 400 2-7 0,0I-0,3 0,04-0,08 I0-30 80 2 I0 - I0-20 Mo paxuem K0.II, AHnpeeBa n
3 42,40 3600 500 3I00 I00 20-65 0,0I-0,06 0,0I-0,02 I0-30 IO 20 I0 - 10-20 mp. [19‘70], A.A.CixHASBA
10 55,70 5600 600 18500 220 70 0,0I-0,I O0,0I-0,04 I0-40 IO I0 I0 - 10-20 [IQ?I] )
II 5,00 39800 800 400 420 3-5 0,01-0,07 0,0I-0,03 IO-50 IO 1I0-30 IO 7-I0 I0
I2 5,00 I2800 90 300 300 3,00 0,05-0,07 0,0I-0,04 30 7-75 7-251I0 - I0-20
13 5,00 2600 IDOO 32200 &0 e-IO O,0I-0,02 0,0I-0,08 30 I0-20 80 I0 - 10-20

[pumevanue. 1 - ocamounHHe HOPOIH

HUCTHe CJaHUN HAJpyIHO# TOJIM MecTOPOXIeHHA Kusui-llepe;

80N DACCEAHAS BHCAYETO OOKa; 6 — Opeos paccedHUA JNeXauero (GOKa;
XAJIBKOIAPAT-IIADATOBHE ) ; 9-13

be;
BHS

B
Py ¢

(TVIMHH, claHuu); 2 - qeﬁ}me IJMHH cpejHero muoleHa BocrTouHoro IlperxaBKashd; 3 — INd-
- TIMHACTHO CJAHIH MONPYTHOR TOMIN MECTODOKISHAS Kusmi-Ie—

7 - OPOXUIKOBO-CETYaTHe DyIH; 8§ — Gperdyde-—

- MACCHBHHG DyOH: 9 — NADHTOBHE, 10 - MADAT—ITHDPOTMHOBHE, 11 — XAJIBKOMMDHT—

IMPPOTUHOBHE) 12 — IMppOTHHOBHE, 13 - clanepur~mipuToBHe. CpeiHWe CONepXaH:A Fe, Mn, Ti — B %, OCTANEBHHE BJEMEHTH -

B n’ID_4%.

¥ _ nammse no I08 mpoGam,

X% _ pamnne mno 63 mpoSam.
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Tadcauna II
Cpenmmne comepmaHWs XMMIYeCKHX 5JIeMEHTOB B DYIaX M DYNOCOAEpRAIMX NOPONAX MeCTODORIeHWs $wmizuait

Jele Uueso Fe Cu Pb Co Mo Mn T4 Wi Cr v Ga Ge

/0 1pod
i 120 5,83 32 26 20 1,71 0,098 0,48 40 80 125 3l 2,04
2 127 5,48 41 38 15 1,76 0,061 0,53 33 5% I32 30 I8
3 b 6,10 7R 51 2I 1,60 0,050 0,56 43 7R 96 26 1,90
4 19 8,78 137 150 23 1,50 0,I00 0,56 34 65 86 25 I,80
5 5 30-40 500 500 200-600 1I,55 0,00I-0,07 0,01 10 10 I5 I0 1,50
6 4 30-40 500 500 I00-600 1I,50 0,01-0,I 0,005 IO I0 I5 I0 I,50
7 I0 30-40 500 500 I00-600 1I,50 0,0I-0,4 0,01 I0 10 I5 I0 1,50
8 20 I0-25 500 500 30350 I,50 0,003-0,2 0,2 50 50 80 R0 3,00
) I,60 0,08 0,2 50 50 I00 40 3,00

7 20-35 500 500 50-250

Ipume Yanue., ] - rumEmMcTye MODONH NMONpYMHOR ToMmz; 2 — TIMEWCTHE NOPOIH HAIDYEEO% Tomm; 3 - Opeos pac-
CeAHma BECSTUEr0 GOKA; 4 — OPeoX PACCeSHWA Jexauyero GOxa; D — IMDATOBHE DYNH; 6 - MeIHO-IMPPOTHHOEHe DYIH; 7 —
IIoJocYaTHe KoJ4elaHHO-I0JIMMe TalmYecKre DPYIOH 8 - IIDOXWIKOBHE H HPOMOBO—BKPBMGHHFG mpHT—HO TaJUMYecCKrne
pym; 9 - nﬂw%gzg—sxpamemme IMPAT-TO/HMe TATINIECKEe PyIH, Cpelime colepXamms Fe,ln ,Ti - B %, OCTANBHHE BJe—
MEETH - B 11 . 0.



7lax 2TOr0 MeCTOPORNEHUA HAKaUMBapTcd Pb, Cu, Co, Fe. ECJHM XK 3TOMYy HPHCOBO-
KYIATH OYeHb BHCOKWE COIEPKAHMA Zn , He Nomapmme B Tacdi.ll, To paAn yowpawus
KOHHNEHTPAIMA DYIHHX KOMIOHEHTOB B DyNax MecTOpoRIeHus Pwmmsuaif mpuMeT CIejy-
ot o6mwK: Zn-Pb-Cu-Co-Fe.

Cpem oiemeHToB-IpuMecelt B pyIax MecTopomleHus Qwimavall mpACYTCTEYOT Se,
Te, Bi, Cd, a Taxxe Tl [Kamaﬁ ¥ Ip., 19'?9].

O6IpA TeoXMMAYeCKad KapTWHA, TRIMYHas AN pymmHX sanexell oComx MecTOpOE-
menvlt, NOBOJNBLHO NOXORA, B DYNHHX Tejax B BAme [UpWTA, MUPPOTHHA, X&IERONHDH-
ra, chanepara, KOCANBTHHA, TajleHNTa ¥ MOMOIEHATA KOHIEHTDHDYLTCA Fe, Cu,
Pb, Zn, Co, Mo, T.e. IOYTH BCE Te MeTaLIH, KOTODHE HEKAIUMBADTCA B IMareHe-
TUYECKIX 1 KaTareHEeTHUYeCKAX KOHKpemmax. McxmoueHnuwe cocTaBRAET Ni , Ko TOpHit
ABIAETCS BAXHHM DYIHHM KOMIOHEHTOM B KOHKDEIWAX, HO OTCYTCTBYeT B cOCTaBe
DYOHEX Tel. BamHue OTJIMUUTENbHHE OCOGEHHOCTH Py[IHHX CKOILUIEHHI — Haluuhe Tax-
XKe HEKOTOpHX 3/leMeHTOB-IpUMeceil, Takux, kak T1 B pynax Imwmsdad, a Takme
In, Ag, Sn-3B pyzax Kmsmi-Iepe.

BHBOZ O TOM, WTO HACOD SIEMEHTOR, LPRHAMAOLEX yYacThe B IMATeHETHISCKOM
¥ KaTareHeTHIecKoM CYARIMIROM KOHKpeimeOoOpazORaunu, TORNECTReHeH To# ac-
cOUMalyy YUMWUSCKHX SJieMeHTOB, KOTOpaf BOSHUKaeT B NpOUEccax DyXoreHesa,
uMeeT GOJBIIOE TeopeTHYecKoe 3HaveHme, OH MO3BONMET YTBEPKNATH IeOXUMUYECKOE
eIMHCTBO 9STHX Ha NepBHil B3IVIAN DA3MYHHX #ABJIEeHEA ¥ IoITBEpRIaeT MHOIOCTA-
mafigocTs @opMmpoBaHMA DYNHHX OCpasopeanmil.

0O mocnenoBaTensHOCTH 0ODAB0OBAHEA KOHKpemwdl, CTparnoOpMHHEX
3ayerell ¥ ¥EIBRHHX DySHHX Tex

AHam3upys nociemoBaTeNbHOCTh OCPAB0BAHNA DAaBJIMYHHX KOHKperm#t B pymomMe-
meomEx oTnoxermAx Xusui-lepe m $wnwmsuan, ciaenyeT mMeTs B BHALY, UTO HapGOHAT-
HHE CTAKEHWS, TOX ¥e Xak U HeXOTOpHe cynb(mpmde, OCHWHO 3ayeranT B EAIe Tpa-
BUJBHHX CNOEB, 9eTKO MapkKmpyoT IeDBAYHOE HAIIACTOBaHWE, OrUCanTCH GBEpXy X
CHM3Y TOHKVMYK cJolikaMy TVmH, YIUIOMEHH ¢ HumHeft CTODOHH m oT/mMYanTCs Jydmeit
COXD&HHOCTHI OpraHiYecKEX OCTATKOB, 3alleYaTaHHHX BHYTDH KOHKDEIMOHHOI'O Te-
Ja. B HAX TIpUMCYTCTEYRNT XOOH WIOENOB, OCIOMKE yIveduImposanHO# IpeBecHHH,
DaKOBUHKE SMMOHMTOB,. MecTamm BHEHH caeld DOCTa KOHKPEIMW ¥ BHTECHEHWE IVM-
HECTOI'0 BeliecTBa BMemawueli HOPOAH 3a HpemesH cTAxenmd, JoOOMHTHO, YTO HEKO-
TOpPHe KaPGOHATHHE KOHKDeIMM NepeceRanTcs TpelMHKAMA KJIWBAXA, YTO GecCIODHO
OBRIETEJLCTBYET B IOJNB3Y GoJiee IO3IHEr0 IPOUCXORACHAA TNOCIeIHEIrO.

Bee oTH TpESHAKE HECOMHEHHO NONTEEDENADT DaHHEIMATEHETHYSCHO® NPOMCXOR~
IeHve KapOOHATHHX KOHKpelndf. Cpeim RapCOHATHHX KOHKper#il NEPOKO DPA3BETH CH~
JIePHTOBHE, CHAEDOIUIE3HTOBHE, CHIEDONOTOBHE, SHKEDHTOBHE W aHKEePHT-EOJOMETO-
BHe DABHOBUIHOCTH. E

Iipz oToM, Xax 37O OHIO NORasafo B,T.Opomomum [1984], cHuepmromse ¥ Kaws-
THTOBHE KOHKDEIMH OTYeTIMBO TATOTENT K IJMHACTHM TONMAM, & IOJOMET-aHKepH-—
TOBHE — K [EeCYaHHM,

Mesxme mUpHTOBHEe KOHKDEIMM TakKe YacTO OKa3HBENTCHA NPHYPOYeHHHME K IUIa-
CTaM IVIMHACTHX CJI4HIeB, CYMECTBEEHO 0GOraleHHHM OpPraHMYECKHM BelleCTBOM, BH—
TAHYTH IMHHEME OCAMM ISPaILIeNbHO CJiomcTocTH, "obTerawTcA" caofiramd IomHWCc-
THX CHAAHIEB, CONEPRAT DeJWKTH DacTETesmbHoll Twamw, samememsofi cymedmmanm,n
DPacCeKanTCA TDENEHKAMY KIMBAXE. [O-BAmAMOMy, NMOTTA OXHOBDEMEHHO C HUMA LM
9yTH paHslle HWX QOpPMUDOBAIMCE JMH30IKM GpOMOOMIaNbHOI'0 INUMPATA, BHTATMBID-
mEecs BIOJE HAINACTOBAHWA IVIMHWCTHX CJAHIEB,
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MozmHee OCPAROBHBAIHCH KDPYNHHE JUHIOBALHHE KOHKDEIMM MWDWTa, HMEDIMe
CJIOEHOe cTpoerme, VX BHYTDEHHWE S0HH CONEDFAT DENHKTH MENKMX TOHKO3EDHNCTHX
NHPATOBHX CTAKeHut, KOHKpeImoHHHE JWH3H KOHTDOJWDYOTCA HAILIacTOBAHEEM 0Ca-
IOYHHX TOPOZ, HO IPWYDPOYEHH He K IVIMHMCTHM CJAHIIaM, & K NPOCIOAM TOHKEX
aleBpPOJIETOB, IpmueM "TeHH" TakuX cJofK0oB NpocJeFMBANTCA BHYTDM BTHX CYIb-
PUITHEX CTAXEHM .

Hakomern, elle Gosee MOSTHAME ABRIANTCA KaTADeHETHYeCKHWEe IMDHTOBHE KOHKDeNVH
¥ JIMHB0UKH, OPMEHTHPOBAHAHE B COOTBETCTBNM C TpEIMHKaMM Kmpaxa (oM. puc,
22,l), a TaExe HapAIMBAOIME NMUATEHETHYECKHe KOHKDEIMY B OOMeM HalpaBJIeHWR
xamBaxHux medopmarmit (em. pme. 22,B).

OcoGyw Ipyuly CoCTARIAOT DYMHHE Teja - MeUaKOHKDeLMH, ¥UMJH W DyIHHE JMH-
3H, CJIOREHHHe CYJL(MIamMii, B KOTODHX aKTHEHOE yYacThe NPAHEMANT IWMpPAT, IHPPO-
TEH ¥ CYARIMIH IBEeTHHX MeTaLI0B. HEKOTOpHE WCCHemoBaTe W DacCMATLHBADT NX
¥aX HEemoCPeNCTEEeHHOE IPOIOJREHHE CYJIBIMIHOTO KOHKDEIMeDODa30BaHuA DwasaHoB,
1969; ¥aown, Pacosa, 1971; TIypemmnze, 1986]. B pamy cymbiummux Tes OHN He-
COMHEH!O 32HMMSNT camoe IocjelHee MecTo, T2k KaKk B 3HAWATeJNBHOR Mepe KOHTpO-
JUPYOTCA pasjioMaMy, CPE3anT HamIACTOBaHWEe DPYNOBMeMawuiX IOpoJ, & TaKwe Tpe-
IMHH KJIMBaXA E 2aJeranT Pe3sKo TMCKOHKODIAHTHO TO OTHOUWEHWO K ILMKATHBHHM
TEeKTOHWUYECKHAM CTPYKTYpPaM.

[IpRHIMANAAIEHO BaXHHM NPENCTARIAETCH BONDPOC O BPEMEHHHX COOTHOWEHMAX Kap-
GoHaTHHX (CHOEPUTOBHX) M NUPUTOBHX KOHKpelmfi. STOT BONpOC OHJI OCEENEH B pa-
dorax I' H.BpoBroma [1958, I960, 1962], B.T.Zpomnosa [1958], P.C.Bezdopomora
[1969], A.T.Bacuna  T.B.Paconofi [IQ?I], A.T.Bacnea [1977] m paja ApYIux
ncerenoparenei.

Ipm »TOM GHID TMORA38HO, UTO BOBDPACTHHE ¥ CTPYKTYDHHE BBSMMOOTHOMEHWSA M-
HepajioB HemGoJee OTYETJMBO BHIHH B CJIOXKHHX KOHKpeumsax. Ilo madmoumermam T H,
Bposkopa [1958] B CHIEpOILIe 3NT-KAJbIAT-IEPHTOBHX KOHKDEIWAX ANpO caaraeTca
OCHYHO TOHKO3EDHHCTHM CHIEDOILIE3WTOM, a IMPUT BCTpedaeTcAd B BHIE CTAReHMH
BO BHemHefi oTopoure, JmOO o0pasyeT KODKH HA CTEeHKAX NOJOCTel, a KANBIMT 3a-
TNOJHAeT WX HeHTpajbHHe dYacTH, Taxk Kax HoJoCeTH - ABHO CaMHe To3fHMe o6pasoBa-
HAA, THPRT ABIAeTcd GoJiee MOBIHEM MEHEDANOM, YeM CHEEDOILIe3RT, B KarbIAT-Im-—
DHTOBHX CeNTapHeBHX KOHKDEImAX OCHOBHAZ Macca OHBaeT CIORSHA TOHKO3EDPHHCTHM
KaJbLMTOM, & TPelMHH ¥ IOJOCTH B HEM MHKPYCTHDPYOTCH IRPUTOM I 3alOIHADTCA
KPYNIHOKPHCTANIAYECKIM KaJblTOM. BO3HMKaeT IpelCcTaBleHde 0 caenywmei mocne-
IOBATeJBHOCTH MEHEDPaIo0CPa30BaHNA:

Cumepmr (cmmepomresnT) - mupuT - apkeput (momovmr)  (I)

Cumepnr (cmmepomnesur) — kpapr - ampxeprT (momomur)  (2)

Boree meTanbHo saHMMaBmmiics MIyIEHWEM MhnepaxoodpaSOBaﬂnﬂ B Ipefielax pyI-
HHX pattoroB AT, Kadnn [1977] OTMETHI, ¥TO 00pa30BaHWe NOJOCOK HPOMOORIAIBHO-
TO TVMpATE WM 3aMelleHEe BTUM MEHepasoM yriaefwrmpoparuofl mpesecurs (mapur I,
II), BO3MOXHO, NPOHCXOMANIO W N0 OCDASOBAHAA CHIEPUTOBHX DAaHHeImareHeTHYeCKIX
KOHKperm#, OINHAKO (HOpMHDOBaHYE NMPHTOBHX XoHKperm# (mmpET L) HecomHeHHO mpo-
HCXOIUI0 NO3®e sToro mpouecca. llo mpemcrarnernwsm A,T'.Xaduea, ocHOBHaE Macca
CHIEPHTOBHX KOHKpeIm# Onia o6pasoBaHa paHblle, dYeM OCHOBHAA Macca CYIbIMIHHX.

A.T.Kadun [1977] BHIEJAET MEeCTE: reHepammil IMPUTA, BOSHEKAWIMX HA DAa3HHX
CTAIMAX NEareHesa, KaTareHesa U MeTamopdu3ma, ¥ yTBepKIaeT, UTO Hauboxee Xa-
paxrepHoll weproff ero moBeneHWA ABIAETCA BOBHWKHOBEHME BCe (oJiee KOHIEHTPEDO-
BaHHHX arperaTrosB oT Meabdafimmx $paMGosnpoB IO OIMHOYHHX KOHKpeInd: u mamee -
J®H3, CJIOEB H BEKDAILIEHHOCTH.
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B menoM Bce HcCJienOBAaTE M, M3YYABIHE DE3BHETHE NPONECCOB KOHRpemueolpaso-—
BaHWA Ha PA3HHX CTATWAX JMTHOWKAIWMN DYIOBMEeUSnIEX IODON, OTMEYanT OCoJee Io-
3nHee GopMUDOBAHME IMPHTOBHX KOHKpEIW# MO CpaBHEHMM C CENePHTOBHME, Hadmome-
HUF, BHIIOJHEHHHe HaMH B Ipefieax XHoB-BopumHCKOIrO pafioHa, NONTBEPRNENT 3TOT
BHBOJ. YIUIOTHEHWEe cI0OEB BOKDYI' KapOOHATHHX CTAREHWH TOYTM BO BCEX H3yIeHHHX
CJy4YadX NPOMCXONET ropasio MHTeHCKBHee, 4YeM BOKDYI' IMPATOBHX. 9TO IO3BOJAET
Iymars, 9ro dopMUpOBaHME CHIEDPUTOBHX M CHIEDOIUIESMTOBHX KOHKpermit IpomcXomy-
JI0 B MeHee OTBepIEBINX WiaxX, NpPH GoJjiee MHTEHCUBHOM OCBONHEHWH OCamka, B paH—
HeM ImareHese, Tora Kak (opMipoRaHWe IMpETOBHX CTARErMit OCYmeCTRIAIOCE B
IUIOTHHX, YACTUYHO 0CS3BOXEHHHNX IVIMHWCTHX HJIaX,

Taxum oGpasoMm, IJaBHad IOCJIENOBATENBHOCTE OCDa30BAHHA KOHKpelm# B pymo-
BMelaoIMX OTJIOReHMAX MecTopoxmermit Kmsmn-llepe m Twmsvail, a Takke B CcYGCHH-
XDOHHHX MM OTJOREHUSX IoMepa M aaneHa larecrada CBOIATCH K TOMYy, YTO BHAYANE
odpasynrcd CHIEPMTOBHE, & 348TEM yXe IMPUTOBHe CTAXEHHA,

dra nocaenoBaTeNbHOCTE DE3KO oTymdYaeTcA oT Toff, KoTopad yoTaHORIEHA B
CONBUMHCTBE COBpPEMEeHHHX M HEKOTODHX IPEBHMX BOZOEMOB. B ravecTBe mpmMepa
MORHO IDPUBECTH CPEXHEeMHONEeHOBHI, WYOKpakcKo-kaparaHckuft mameoBomoeM KpeMcKO-
Kapraszckoro permoHa, B IpelieJiax KOTOPOI'O IOCHeLOBATENBHOCTE (OPMADOBAHNAA
KoHkpemuf Ouna meTansHo EccaexoBana ,A.Tapuwromum [I982] . OGodmas moBOJEBHO
OpeIcTaBEATEe BHHE akTHdeckmlt marepmarn, codpaHHu# mv B BocTowHom IlpemkaBra-
3pe, 0.0,.TaBpmiop mican: "B KAIBIMTOBHX KOHKpEIHAX YACTO BCTDEYANTCA BHIEIe—
HER TpETa, KoTopu# odpasyer menkxuwe (I—2 MM) crycTrm pasHooGpasHofi dopMi.
BvecTe ¢ Tem B IUMH&X, BMellanlMX KAJNBIWTOEHEe KOHKDEIMK, BCTDeYanTCHA Y®Ee 10—
BONBHO XpynHHe (mo I cM) cTameHmA CyNbimnoB, Tamad xapTuHa HadmpaeTcsd IIOUTH
Be3ze. Mcxondg m3 5TMX B3aWMOOTHOMEHWH MOXHO cjiesaTh BHEON, 9Yro 00Cpa30BaHNE
INPATa HAYAJOCH elle no0 (OPMIPOBAHMA KaUBLMTOBHX KOHKpelmft, OmHako mpouecc
ero CTATMBAHWA HECKONLKO 3anasfHBaj ¥ TPOMCXOIWI yXe Iocje HopMapoBaHmA
KalbIMTOBHX JWH3, HOo 3TO0 3aMa3IHBAHWE 0YEHL HE3HSWITeNBHOe, TAK KX B3aMMO—
OTHOmEHHe CYNLIWIHHX CTAXeRml ¢ BMeNanIMM IVMHAME — MHTEHCHBHOE OrmCaHVe
X cinofikamM# — yxasHpaeT Ha oCpa30BaHue IMMPUTOBHX KOHKperwii Ha DaHHMX GTaIN-
AX JIUIOTHEHWA OCAIKA.

llHHe B3aUMOOTHOMEHEA BHIeJeHU CY/NBOMIHHX MUHEDALOB C CUINEPHTOBHMM KOH-
YpeImaMM: BO BCeX CiaydadX, KOrIa EX MORHO OHI0 HadmoiaTh, MWPUTORHE CTAREHUS
HEM3MEHHO OKAZHBAINCE 34KINYEHHHME B CHIEDHTOBHX JHH3EX,

[lvprT B CHIEPHTOBHX KOHKDeIMAX HaXoIMTCA B pasHoolpasHoll fopme: B BUIE
TOHKHEX JWH309eK, BHTATMBaDIMXCA OO HAIIACTOBAHMD, OKDYIJIHX IODONMH, MHOTIS
B BHJIe MeJKEKX CTyCTKOB. B HEKOTODHX CIyYafAX MOXHO OHIO IpOCHeIUTh IO caoff-
¥aM, YTO Iocke 00pasoBaHusd ONPHTOBHX CTAXEHME OCAIOK SHAUETENHHO YILIOTHHICS
A JE [mocJe 3TOr0 BOZHMKIA CHNEDHTOBAf.KOHRpeLMA, BRINIANNas B celd ¥ CYIb-—
fungyo. 10.0.TaBpwioB [1982, c.5£§] mrcay: "Hamy HO pasy He CHAN OTMeYeHH Ka-
KEe—mG0 B3aMMOOTHOMNEHWR MIHEDAJOB, NO3BOJLANIME T'OBODETE 0 O 0 X e e
Do3ngHEeM 06GpDAa30BaHWNUE NDHDHATA [0 CPARHEHND C CHIEDU-
Tom" (paspsmea B.X.).

CoBepmEeHEO OYeBHNHO, 9TO B DTOM, MUEOIEHOBOM, CIyUae MH MMEEM Jieno ¢ odpar-
Hoft TmoCJerOBaTENBHOCTEO IHATEHEeTHYECKNX NPOINECCOB; BHAadUaze 00pa3ynTCcA IWMpA-
TOBHE, a4 3aTEM yXe CHIEDUTOBHe KOHKpermw, ECTECTBEHHO BO3HHKAeT BONPOC: Ka-
XMe WMEeHHO OCOGEHHOCTH IMAareHeTWYeCKNX NPOUECCOB ONpereliloT TY WX HHyD I0-
CIEeT0BATeJBHOCTE KOHKpelmeolpa30BaHAT
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B ciyuse HamGolee paclpOCTPaHEeHHOTO DaHHErO QOPMUDOBAHWA IMPUTOBHX CTARE—
HA# BeCh XOX IPOIECCOB KOHKDEeI®eoOpa30BaHHA ONpelendeTcH, IO-ERIAMOMY, NPO-—
neccam cynbdaTpemyRuuy, & I[VIaBHHM HCTOUYHEKOM XeJe3a B 0camkax ARIATCA ero
38XOPOHEeHHHe THIPOKCHUIH.

JeficTBuTe BHO, Xax 570 mokasan H.M.Ctpaxos [I953, I960], B mepxmefi, Ham-
Gosee OGBoRHeHHO! ¥acTW IVMHWCTOrO WIa, B JCJAOBHAX MODCKOI'O BOIOEMa, BCerma
OCYmMeCTBIAETCA MAKDOCUMONOTHYecKasd DeIyRIus cyIbPaTOB MODPCKWX BOX, BOCCTAHOB-
JleHNe CePH ¥ 00pas0BaHWe CepPoBOTOPONa. [JPYyrEM KOHKYDHPYOIMM IPONESCCOM ABJIA-
eTCA OKHCJeHNe DAacCefHHOI'O0 B 0CalKe OPraHWYECKOI'0 BelleCTBA X OCPa30BaHEE
COy. Taxum o6pasoM, B IEAreHeTHUECKH NpeoCpasyoIpxcs OCBOXHEHHHX OCanKax
BOBHMEAET JIVeRUCIO—CEeDOBONODOINHAR CHCTEMA, AKTHBHO BO3IEHCTBYDIAR Ha XEMA—
YeCKue BJEeMeHTH OCaIrKOB.

B TepMOIMHAMAYECKEX YCJIOEMAX COBDEMEHHHX BOLOEMOB [I{pamdeﬁa, Tappenc,
1960; Ctpaxos, I1960; Cramyk, 1968 | meppuM MzmepaitoM, (ODMIDYOIEMCRE B 0CAJ-
Kax, IOJRSH OHTE cynsdmn menesa. OOpasoBamme NepBRYHOTO CHIEPHTA NPENCTAaB-
nsieTcs HEBOSMOREHM B CBASH ¢ MayHM HamnermeM COp m HeGoubmofl pacTBOpUMOCTED
cyasfunor, OueBMOHO, MMEHHO C 3THM OOCTOATENBCTBOM CBAB2HO HeGOIBINOE KOJH-—
YeCTBO HAXONOK CUIEDHTOB B JOHHHX OCAIKaxX COBpeMeHHHX Mopeft m oxeamom.

BosmiKHOBERUe CHUIEDATOB B 3THX HODMAIBHHX 0CCT&HOBKAX CBASAHO C 3aTPyI—
HEHHOCTED muddysnm SOE2 B GoJee IJyOOKHME WIOBHe I'OPHBOHTH, OTO B CBOW O4Ye-—
pelb NPUROIUT K 3aMUpaHm0 IPOLECCOB MUKPOGHOSOTMYecKOl cymsdarTpelywmym @ K
YMeHBIEHM0 DOJM H,S B IWAreHeTHIeCKUX Deaklmfx. B donee riyGokmx yacTax
0COBOZHEHHHX OCEIKOB Ha IepBHt ILTAH BHXOIUT BTOpoff KOMIOHeHT IMareHeTHYeCKOH
rasoBoif CHCTEMH — YIVIEKHCIOTA ¥ SIECH-TO ¥ HAYMHANT B CONBIMX KOJITYECTBaX
fopMIPOBATECA CHIESPUTOBHE KOHKDEINHW.

OGpazoBanme KapGOHATHHX, T2k Xe Kax M CyJb(HIHHX, KOHkpemufi oCHUHO pac-
cmMaTpEBaeTed Kak IepepaclpeliefleHUe PACCEAHHOrO B IVIMHECTHX WIax KJIapKOBOIO
Xesie3a, KOTOPOE DACTBOPAETCS B BOCCTAHOBMTENBHHX YCJIOBHAX IuareHesa, Imd-
dyHIMpyeT mo IIACTY ¥ OCAXTAeTCA B LEHTpAX KPHCTANLIMBAlME TOT TeiicTBHEM
HES,Coga WM 3JEeKTPOCTATHISCKUX CBAsell,

SHAWATEeNLHO CJAOKHEE NOIANaeTCHA OCHACHEHNMD T& IOCHeN0BATEIBHOCTH KOHKDEIme-
o6pasoOBRaHms, KOTOpPaAd OHJa YCTAHORIEHA B DPYLOCOIEPRAIMX TOJIAX DPCRAX OTJIOKE-
mmit Kasrasa.

3nech mpexge YeM HavuaTh NDMCKE NPSBMIBHOI'O PelleHNA 3alawl CIENyeT yIeCTh
HEKOTODHe 0dlMe 3aKOHOMEDHOCTH PacIpPOCTDAHEHHA CHUEPUTOBHX KOHKDEIwi: I) o6-
mee KOJMYECTBO CHIEPHTOBHX KOHKpeImi B paspese DDCKEX MOpcKux OTNomenudt Kap-
g83a COBNAIAeT C SIOXaM:A yIVIeHakOIUIeHWA Ha cyme TOro BpeMeHH [ﬂ?po:mn, 1965];
2) pacmpoeTpadeHnme CEISPETOBHX KOHKpeUm#l Ha ITONAZM 2ATEHCKOTO MODCKOID Ia-
reoGacceitna cymecTReHHO OTJMUSETCS OT PACIPOCTDAHEHHA KeUGIUMTOBHX ¥ IMDHTO-
BuX crAmermit, OdiacTH pasBUTEA CHEEPETOBHX (CHEEPOINIESHTOBHX) KOHKpermaft
OXBATHBEDT TIOUTH Bco ramvy (armdt or dammil 3a6oN0YeHHHX KOHTHHEHTEIBHHX BO-
0eMOB, BRINYAA (ammy JaryHHEHY 32JMBOE, (aImm IONBONHHX HepecHIe u xoc X
(amm MOPCROTO IVTYGOKOBOTBSA [BPOEEOB, I960, I962; Pposom, 1984]. 3ona mpe-
EMyIIECTBEHHOTO DACTDOCTPAHEHHA IMPETOBHX KOHKDeIm# COOTBeTCTBYET TOJNBEO 06-
JAACTH DAIBETEA MODCKEX IVIYGOKOBOINHHX ¥ MODCKUX HEeINyOOKOBONHHX (farmt [Bpon-
xoB, 1960, 1962].

Ham mpepcramisieTca, 4UTO cHeImPuKa 8aJeHCKOI'O MODCKOIO HAaleoBOLOEMAa 32K-—
J0UaNach B TOM, UTO OH HAXONWICA B HemocpeAcTBeHHO! GymaocTm OT Huskol 3a-
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GonoueHHolt cymm, Kax oTo xopomo GHJIO Ioxasza®o B padore B.A.KoBamera [1985],
TopdAHHe Gos0Ta Graromapd CHIBHO DASEATHM B HEX IJIE€BHM NpOllecCaM MOGHIm3y-—
0T M3 NONCTANSOINX ¥X OTNOKEHHI SHAWTeNBHHE KOJMUYECTBa IBYXBAJIEHTHOTO XeJE—
3a. B Bomax Tarmx TOpHAHHX CGOJOT Xeje30 CHCTPO CBASHBAETCA OpraHNYeCKUMA
coerwHeHmAMA, Tark, HA OCHOBAHAW ONHTHHX IAHHHX OHJIO IOKA38HO, YTO MAKCHMyMH
HACHNEHAA KeJe30M TOPIAHHX IyMuHOBHX ¥ @yrBBOKWMCIOT, mpm KOTOPHX OHM IPOIOJI-
XaOT YIEPAWBATECA B PACTBOpE, JOCTHIA0T COOTBETcTBeHHo 472 m 882 mr Pe*'z Ha
I r yraepoma [I{OBa.neB. Tenepainosa, 196’?].

BosHuxapime Ipm 5TOM KOMIUIEKOH XapaKTepH3ynTcs OuYeHL Conbmofl yeTofiumBo-
CTED B DeUHHX ¥ MODCKMX BOIAX, BeChMA MATO2KTUBHH B XVMWYECKHX DEarIpiX, Io-
CEOJBRY 06yazanT cpolicTBaMy XenaToOR U MOI'YT HeDEeHOCHTECA Ha OUPOMHHE DacCcTo-
AHAA [A};mnos—l'{apatraen, 1937; Noxomapesa, I1949; Anexcanmpopa, I1962; Komanes,
1985).

[lmpoxoe pazmEuTVE yCTOHUMBHX MeTALIOOPTAHMIECKEX KOMILIEKCOB B DaCCEAHEOM
OpraHNYecKOM BemMeCTBe INIMHWCTHX OCAIKOB IaleoBOJOeMA CYMECTBEHHO KODPeKTH—
DPOBaJO BECh XO7 IMareHeTMUECKNX IPONeCcOB. ECAN B OCHYHHX CAYY9aAX THIPOKCH
IH ¥ele3a B 30He CymHaTpeIyKIMW TOTYAC OCDa30BHBANM CYABOMIH, To ycToiim-
BHE XeJATH B OOCBOIHEHHHX WJIAX 8AJIEHCKOI'O BOZLOeMa clado DearEpoBaly Ha BO3-
neitcreme cepoBomopoza. Kak yreepmman B.B.llepsmra [1956] Ha OCHOBE TeopeTH-
YeCKuX coolpameHu, cynbdmmHHE HOH B TaKNX CIyYASX He ocaxiaeT xexesa H,
TAKAM O6pasoM, pearimA CYabIMIO0OPaS0BAHEA OKa3HBaeTCA NOJNABJIEHHOH, Sucoe-—
DUMEHTAIBLHO STOT BHBON Ouy momreepkmeH B.A.Kopamemum m B.A.Terepanosoft
[196'?] , DOKa3aBIMX 3HAUATENBHYD YCTOHIBOCTE XeJe300praHddecKuX CcoeNuHeHwi
B NPHCYTCTENM H,S.

Braronaps MOCTENEHHOMy 3aMEJIEHMD Cyib@aTpelyKIpH, pacxomy H,S Ha mpo-
OeccH cymedmmoolpasoBaHud, He CBA3SHHHE C XeJe30M, OCEepHeHHS OpraHHYeCKOI'o
BelecTBa ¥ IEYdy3Wm cepoBOIOPOZA 3a NpefesH CHCTEMH, Das3JIORSHUe MeTaIoop-—
TaHMYeCKUX COEGNWHEHM! ¥ BOSHUKHOBEHHE DeaKIMOHHOCIOCOGHOTO XeJie3a 0CYIecTB—
JANOCH yXe Ha KapCoHATHO! crammy IMareHeTHYECKNX IpeBpampHuMil B 3TO0 CTEMyJM-
POBaI0 MacCcoBoe 00pa30BaHNEe CHISDHTOBHX KOHKpermi,

Camo codoit pasymeercd, Tro Takaf MOCHELOBATENLHOCTE: IUATEHETHYECKUX CO-
OuTHE He HMCKJOYAJa BO3MOXHOCTH (QODMMDOBaHWA IMDETOBHX KOHKDElMil IOUTH ONHO-
BpeMeHHO C CHIEePUTOBHMU, OCOGEHHO HA TeX IN[yGOKOBOIHHX Yy9acTRax, Ifie Bce
ele TeHepEpOBaiCcA H,S, HO B LEJOM B MIAX BOJIOEMA HECOMHEHHO MDEBAJMDOBAJO
¥ap0oHATHOE KOHKDEImMeodpa30BaHume .

lo nammm B.A.Koparepa [I985] B Bomax TopdamEx GozoT BHCOKYD IeoXmMudec—
Xy0 TONBHXHOCTE NpHEOCDeTaeT Tak®e KpemHe3eM. B CBA3EW ¢ 5THM BOBHEKaeT Ipel-
IOJIOREHHME, UTO UYACTHE HAXONKA KDEeMHHC TO-CYJLIUIHHX KOHKpEeIW# B OTJIOREHUAX
DYZOHOCHHX CBHT MOIYT CJYRHTHL KOCBEHHHM. IONTEEDATEHMEM BHCKa3aHHHX NOJOKE—
HU.

llocremoBaTebHOCTE HOPMADOBAHNWA KOHKDEIMY ¥ DYIHHX JWH3 HA DASHHX CTAIM-
X 0CaN0YHOI'0 HOPOHo06pa30BaHMA B paffoHe M3YYeHHHX MeCTOPOXLeHMl m3olpazeHa
Ha pHC.24; mHa rpafuke Taxke cIeJarRa NOTHTKA OXADAKTEPE30BATH IeoXuMAYecKmi
cOCTaB BTEX OoCpasoBaHmit. MOXKHO ¢ yRepeHHOCTED CKa3aTh, YTO IO Mepe Iepexoma
OT CeIMMEHTAIMOHHNX K ITHAreHeTHYeCKNM, a Jajee — K KaTareHeTHUECKAM ¥ JIWHA-
MOMeTaMopfmUecKrEM IpolleccaM BcCe GOJBIEE 3HAUEHEE NPHOCSPETANT CYIBfHIHHE
CKOILIEHA", KOTODHE MOBOJEBHO GHCTPO MOJHOCTEN BHTSCHANT KDEMHWCTHE ¥ Kapdo-
HaTHHE CTAREHUA,
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Kamazenes u

Tuner ckOnAEHE Cedumenmazenes Auazenes BuHamomMEmaMADEUIN
Fe,Mn,P
KapGonamisie Sl
u emHUCImG — — o ——
KapOOHAITHOIE W
Si,Fe,P,Pb

Kpemsucmo—
c_gjmpuﬁﬁw ———W%—— R

Konxpeyuu

Fe,Pb,Ni,Co,Cu

Cyneudhsie ____WW

Treada | npownxy Fe,Mn,Pb,Co, Mo Cu
u pyintie mesa ——_ﬁm
cynoqudol

P mc. 24. Cxema TIOCJeLOBATEeNBEHOCTH (GOPMIPOBAHNA Ronﬁenm,
a Takxe THe3X, NPOXWIKOB, JHEH3 N DYLHHX TEJ MEeCTODOXLEH

Owernnno Tar®e, TTO IO MEpe IBMAEHWA OT panHmx cTammi ® NO3NHEWM BOSDACTa-
0T pasMepH CTAREHWI ¥ JWH3, YBeNINWABAEeTCH WX IeTePOI'eHHOCTH, a B COOTBETCT-
B C 9TEM Bce OoJee YCIORHAETCA WX IeOoXmMudeckmii cocTaB, Hapany ¢ Fe GOnb-
Iy PONE HAWMHAWT UrDAaT: Pb, Co, Mo ¥ Cu.

B mesrom puc.<4 momd¥epKMBaeT eNWHCTBO ¥ MHOTOCTAIMIHOCTH NPOLECCOB DYLOOG-
pasoBaHud, KOTOpHe, MO-BAOUMOMY, 3apOIWINCE €l B MODCKOM IIareoBOIOeMe, HO
CBOero amored NOCTAIVIM B IpOHECCaX IMHaMOMeTaMopdmama M CHIANKO0Gpa30BaHuA,

B cooreeTcTBMM ¢ rpadmrom pEc.24 B Opepenax MSYUYEHHHX HAMY MECTODOXIEHmi
JCUaHARTWBANTCA IBA IVABHHX THlla DyIHHX fopvammii: k apdoHarT HA A
d opmManud, IMEOUAA B NDCKEX OTJOXEHNAX HeoOWYallHO mMpOKOe pacIpocTpa-
HeHMe, # cyaA b U T Hasa ¢Gopwmamu g, HardoJee XapaKTepHAS IJA
J3KuX palffoHOB KONUeNAHHHX U KOJYeNAHHO-TOJHME TALMYeCknX MecTopoxmerm, Ilo-
CKOJBKY NepBad (Gopmarma dolee IpeBHAR, YeM BTOpas, BOSHUKAET MPENIIOJIOKEHME,
uro cynsdummne cromwneHmA NmHoro criora Bonbmoro Kapkasa Morym 06pazoBaThCH
3a cYeT pereHepaliy CUIEPHTOHOCHHX OTJIOXeHmii B XoIle IPOLleCCOB KarareH€esa M
OOCHEIyOIEr0 CKAANK000DA30BaHMA,

JdTo mpemmoJOXeHEE HAaXOIMT CBOe MNONTBEpXICHME B NPHHINIMAJLHOM CXOICTEE
TeOXEMIIECKOr'0 cOcTara ofemx @opmarm#i B TOM, YTO KapGOHATHHEe KOHKDEIMM HCIH-
THBET MHTEHCHBHYO CYARfUIM3alMd B IpelesNaX PYNHHX IoJjelfl MecTopommeHmii, a
TaK®e B TOM, 9TO BHYTDH DYIHHX TeJ HEKOTODHX KoadyeIaHHHX MecTOpOXIeHmil Haxo-
IATCA DENUKTH CHIEPHTOBHX IMAacToR ¥ JmH3 (Knsma-Jlepe).

Kpome Toro, kax Guio OTMeueHO BHme, pyIHHe Tesa MecTopoxnerwit Kartex, Kar-
nar, ®Pwmszvait 7 Kusun-Jlepe OTYETIMBO TACOTENT K TEM CTPATArpaiw9ecHUM HHTeD-
BaJiaM DasBATHA [VIMHUCTHX CJIGHIEeB, [Je IMPOKOe pPasBATHE HOJNYdYanT CHIEDPUTOHOC—
HHe [JIMHACTHEe OTJOREHHdA,



T'naBa YeTBepTas

TEOXVMMECKAS XAPAKTEPVCTVKA PYIOCOJEPEAIMX ¥ EESPYNHHX OTJDXEHV:
PATIOHOB MECTOPORIEHM! KVBWI-IEPE ¥ QUIMSIAR

Ha OpOTAXEHWM MHOTMX JeT B pafioHaX KOMYEIAHHHX ¥ KOMIeNaHHO-MOJEMETaJUIE—
Y6CKUX MecTopoRneHuil Kusmia-lepe m Puiusdail NpOBOMAOGE H3y4EHHE BEMECTBEHHO-
TO COCTaBa Dy (MHHEDANOTMYECKOoe ¥ TEOXMMAYECKOse), IEDBAYHHX M BTODHIHHX
ODEoJIOB pacCedHHUs, TeOXUMAY W THOPOXUMHM OOA3EMHHX BOM, MHHEDANOTHA ¥ I'e0XH-
MUY 30H OKACAEHMA. Cpemdm MHOTHX padoT, NOCBANEHHHX STHM IpoCaeMaM, OCOGEHHO
ConElloe 3HAYeHHEe uMewT HcciemoBaHus O.T.BafipaManudeim, T.H.Tlanxwua [1964],
0.1l. AnnpeeBa ¢ coaBTOpaMu [1970]; I.I.Mazanoea [1969]; 9.T.BafipamanmGeitnm
(1971], @.T.Tyryun (1969,1971], A.A.Cmousesa [I197I], T.B.Padomoft [I973],
M.A.Kauxasg n 1p. [19?9], B.A.Eyaznse ¥ Ip. [1973], a8 TaKRe HeooyGIAKOBaHHHE
Tpyne H.K.Kypdasoma, A.A.Tapmama, 0.A.Kapocaumnse, H.P.Mreacoma, I'.A.Umxpan—
se, C.B.Casuna, 3.M.Amm-same u mp.

HecMoTpsa Ha Mupoxui CHOEKTD I'eOXEMUYIECKEX IPOGJeM, OCCYXINaBUMXCA B pado-
Tax BCBX 9THX aBTOPOB, IpodjaeMe TeOXUMHH DYHOBMeUWANIAX OCAINOYHHX OTJIOREHHHE
IO cuX IIOp yOexdsoch HeIOoCTATOYHOe BHAMAHWe. Fojee ToTO, T'eoXHMWYeCKEe HC-—
CIeNOBaHNA OCANOYHHX TOJ pPeTHOHA IPOBOIMINCE OTOPBAHHO OT HX JATOJOIHYEC—
kolt xapaKkTepucTUKE ¥ Ge3 ydueTa (auualbHO-NaneoreorpadudecKUX B IaNS0TeKTO-
HAYECKAX OCOGeHHocTelt paaBuTHA DPYIOHOCHHX IIomamei.

YuuTHBAA 9TOT HEINOCTATOK NpeINecTBYHUMX mccleloBafu#t, MH B nmaHHO# padore
NOCTaBUIN CBOEHl IIaBHOW LeNpl M3YYATE 32KOHOMEDHOCTH DACHDPENeNeHWA XUMAIEC—
KEX BSJIBMEHTOB B DYZHHX ¥ (e3pymHHX OTAOXEHEAX Ha (oHe HCTOPRRO-TeoNOoIHYec-
KOT'0 paifOEMpPOBaHUA PeI'MOHE.

[lpy meTaJBHHX I'e0JIOTO~TEeOXMMAYECKHAY WMCCHAeNOBaRUAX HWI0-BOCTOYHOR 9acTh
Bonsworo Karrasa, CBA3AHHHX C Tpodaemoit T'eHes3Wca ODYNEHeHHA, CASNyeT HMBTH
B BRIy, 9TO B 'paHMIax 3TOT0 PETHOHA BHIEJANTCA TPA dYacTh: 1) DymEHEe HOaA
MecTopoXneHui Kusun-Jepe n Ddunwszuafl, B Opemesax KOTOPHX HUXHe-CPeIHENDCKHEe
OTNIOXEENA CONEePEaT KOMYSIaHHO-IOANMETA/INYECKOS B XaJbKONADPAT-IHDPPOTHHOBOS
opynmeHeHne. IOpomH 31eCh GMABHO H3MEHEHH IpOIeccaMdA KaTareHe3a H IEHAMOMEeTa-—
MopdusMa, a uX HepBUYHHE QanuaJpHO-THTONOTHYECKHME OCOGEHHOGTH 3ATYNEBAHH
STHMH G0JIee NO3JHAMY SBIOHAAME; 2) 30HS MHTEHCHBHO HNPOABJEHHHX IIDOIECCOB Ka-
TareHe3a M muHaMomeTamopdmsMa, B Ipenienax KOTopoit MHpOKO PAa3BATH KIMBAX R
pasHoodpasHad CyNbQHIHAS MUHOpalIdsanAd. S0Ha 3TH OXBATHBAST OGMACTh IVIaBHO-
ro KaBkasckoro xpedra, Kxauit cxion Boxemoro Kaskasa @ mpmieraniye pajioHH
TopHoro Jlarecrana. B ee mpezenax BTOPMYHHE U3MEHEHMA OTJNOXeHmft TaxkXe odYeHE
CHIBEO MACKADPYOT HX MEPBHYHYD JATOIOTO-PalmatbHy® 30HAJABLHOCTH; 3) 061acTh
pacupoCTpaHeHusa HAXHE-CPeIHENPCHKUX OTJIOXeHU#, cnadc 3aTPOHYTHX NPOIECCAMH
KarareHe3a W MeTaMoppusMa. 37ech OYeHB APKO NPOABIESHH JUTONOTO-(anmanbHHE
pasauy¥d 30H M CPaBHATENLHO JETKO IMaTHOCTHPYOTCA DAasHOOOPA3HHe (aluu IpeB-—
HAX HaneoBojoeMoB. OCmacTh: BrmodseT B celd BHENHOM 30HY llarecTaHa B ceBep-
Hyw 4YacTk Aseplaiimxana.

Huxe M momeTaeMCsd pacCMOTpETh OCOCEGHHOCTH NOBENGHHEA XUMHISCKHAX SJIeMeH-

TOB B ®TMX pa3iWyHbX OOGNACTAX.
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3aKOHOMEPHOCTH DACHPENSJIeHAA XUMAYECKHX SJEMEHTOB
B mpemenax DYIHEX Iolelt mMecTopommennit Kuaun-Jepe n Punnagait

Ina moHO# TeoxuMWYecKod xapaKTepHCTHKE PYIOCOIEpEalMX MOPOR B Hmperelnax
pyIHux moieft mecropoxneruii Kusmi-flepe n Quinsduail MH IDOBEJN NETANBHOE OHNPO—
¢oBaHUE IECATE PasDe30B B WTONBHAX ¥ B SCTECTBEHHHX OCHAMSHUAX, & TAKRe COC-
P KepHH CeMI pasBelOUHHX CKBaXWH. CHCTeMa ompoGoBaHuA OeJOKAHCKO# CBHTH
oxapaxrepu3oBaHa Ha puc.II, & cxema pacHmoNoXeHHA pa3pe30B,BCKPHBANIMX BEpX-
HefJIaXKaMcKyX CBUTY, UDABOIATCA Ha puc.l1Z.

B mepBy® ouepelb MH HCCJIENOBaNH T DA3pesH, KOTOpHE IEPeceKaln pyMEHe 3a-
nexu B mpefenax mecTopoxueHmit Kmaun-Jepe u Quinadafl. Ha puc.25 mpnBOJATCA
pesyabTAaTH U3y4eHWA DA3pesa WTONbHA 4, BORpuBmed JlleBodepesuyw 3SaJeEh MeCTO-
poxzeHni Kasun-llepe. B HuxHel wacTy rpafuxa NMprBOIMTCA CXema pacnoJoReHHA
mTONBHM 4 ¥ Npwierapmux ¥ He# paccedex, a Tawke DyIHON pajeXn B IUIAHS, DIM-
cKye UMHPH B KPYRKAX XapaKTepusywT Na9Ykyd PyILOEMEeHaniux otaoxeuut mo O.A.
OceTpoBy [19’?8], TOUKAMH IOKA33HO MECTOINOJOXeHHe MccleN0oBaHHHX Ipos.

Bume moMemaerca JMTOTEHETHYECKAA KOJOHKa paspesa. Ha Heit oXapakTepu-
30BAH JUTONOTO—balllalbHH COCTAR DYLOBMENAKIMX OTIOReHU{l B TOTKaMA NOKA3AHO
HoNoXeHNe A3YYSHHHX Npod. PesyapTaTH M3yYeHHMA IOBENSHHA Fe, Ti, Mn, P, Copr'
HoNy9eHHHe MO NaHHHM XMMHYeCKOrO aHajusa, @ Cu, Pb, Co, Mo, V, Cr, Ni, Ca,
Zr - Mo NAHHHM KOJMY8CTBEHHOTO CIEKTPaJbHOTO AaHAIN3A, IPABEJEHH HA COOTBOTCT-
ByOIMX nEarpaMMax.

Teoxmvmdeckne mDUarpaMMH CTPORJMCEH cleIymmuM odpasoM. ComepkaHHe KAKIOTO
XUMAIECKOI'O DJEMEHTA, BHDAXOHHOE B IpomeHTax mi# 10 "%, yCTAHOBIGHHOS B KaX~-
Io# mpode, OTKIANHBAJIOCH B ONpeIeJeHHOM MmacmTade HpoTHB MecTa oTdopa odpasua
0 BepTUKANM, & 34TEM HOJYIEHHHE OTDPE3KA COSNHHAMMCH MeXLy coloif. BHpHUCOBH-
BAMUCH JMTOTEOXAMAYECKNEe KDHBHE, I03BOJANMHEE IPOCHEIUTE NOBEIEHHE KAKIOT0
XUMAIECKOI'0 2J6MEHTa B paspese. JJIA ONEHKW CTe[eHN KOHISHTDANUH 3JeMEHTOB Ha
IEarpaMvax B BaJe TOPHBOHTANBHHX HIN BEDTHHAJNBHHX JUHAE HaHeCEHH BeJAYHHH
KIAPKOB [ KAXNOT'0 dJeMeHTA (B IVIMHAX M CJAHIAX), ycraHoBIeHHHe A.Il,BuHor-
pamossm [1962].

KpuBHe pacHpemeNeHUA XMMHYECKAX SIEMEeHTOB M3MeHAT CBOS HOBEIeHHe B Ipe-
IenaX DYIHHX 3ajexeil. 9To B mepByW OYepent kacaeTcA Fe, Cu, Pb, Co, OTYACTH
Mo # Mn, coIep¥aHyd KOTODHX 3I6Ch CTAHOBATCA TAKUMM BHCOKEMM, YTO He BHIEp—
EBAWT IpafMIecKoro M3o6paXeHuA. B 9THX CHyYadx CPeIHAS COUNEpESHUS BTHX DPyI-
HHX KOMICHEHTOB 0GOSHaUaJHCh muppamd.

HeCRONBKO MHAYE BHIVIANAT OWarpaMva, n300paXeHHas Ha pHC.26, Ha Koropolt To
Xe camoe pyrHoe Teiao JleBoOepexHoil 3amexu mMecTopoXnenus Kmsumin-Jlepe mepscedYeHo
Ha JHeBHO! NOBEDXHOCTH — paspes OHM H3yUeH B OCHAKEHWAX BIOAB KPYTOT'O JIEBO-
ro depera p.Kmsua-Jlepe. B STOM cJAydYae BOSHHEKAET IpoGAeMa COLNOCTABAMOCTHE I'€0-
XNMHYECKAX IT2HHHX, COCpPAHHAHX B IOPHHX BHpAdOTKAX X B @CTECTBEHHHX OCHAXGHH—
ax.

TeopeTUYeCKE BO3MOXHOCTE IAPa/UISIN3AIMN TeX X IPYyTMX I'eOXUMAYECKAX NaH—
HHX B 3HAYMTENBHOM Mepe 34BHCHT OT HHTEHCHBHOCTH IDOLECCOB BHBETpUBaHmA. Ilpu
096Hb CHJIBHO IPOABJAEHHHX [poijeccaX THNepreHe3a MCIONL30BAHHE OCHaxeHHE ¢
reoxuMHYecKofl messl CTAHOBHTCA HEBO3MOXKHEM. HaodopoT, mpW MHTEHCHBHOM Mexa-—
HAYOCKOM DaSpylleHHHM, 3pPO3#MH TOPHHX IOPON ¥ NONABIEHHHX IOPOIECCaX XAMAYECKO-
IO BHBETDUBAHVA De3yAbTATH I'eOXUMUYECKAX HaGumomeHU# B BHpAacoTKAX H B OCHaKe-
HAsx coBmazant [Xonomos, Hemymos, 1982].
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P m c. 25. PachpelesieHe XWMHYECKHX BJIEMEHTOB B DyAOBMeNAKIMX MOpolax B
pyaax mromeHE 4 (MecTopoxrmenve Kuaumn-Jllepe)

1 - MACCUBHHE CEDHOKONYEJAHHHE DYAH; 2 — MACCHEBHHE XAJBKOIMDAT—IHDPOTHHO-
EHE DyAH; 3 - NPOXMJIKOBO-CETYaTHEe C(AJNeDAT-IMPATOBHE M XAJEKONMPUT~ITHPPOTHH-
¥Bapieste DyIH; 4 - cynninmHO-xRaprepHit mTOKBEDK; 5 - Cy BIWIHO-KBAPHEBO-KAD-
OJOHATHHEe NDPORWIKM; 6 — DASPHBHHE HADyWeHWA; 7 - QHTHRJIFHANB; & — DJEeMEHTH 3a-
JETSHWA MODPON ¥ PABJOMOB; Y ~ I'DAHAIA MexLy mauyxkamm; 10U - mavka TIAHACTHX
CJAHLIEE C OCHJILHHMA KOHKDEIWAMA OHDHTA B IVIEHOCHZepwTa; II — Iadka NepecJan-
BaH¥A TVIMHWCTHX CJAHIEB C aJeBPOJMTAME ¢ MHOT'OYMCJIEHHHMM IJIMHOCHIEPUTCBHMH W
TEPETOEHMA KOHKpenwsMM; 12 - aneBpondTh; [3 - rumuwcTHe cjamu; I4, IS - xou-
Kpen®m: I4 - KapOOHATHHe, 15 — cyabdrOHHe; I6 - mecTa oTdopa Ipod
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P m c. 26. Pacnpenesenue XMMIYECKEX 3JEeMEHTOB B DYNOBMENADNNX IOPOIAX X
pyiax JeBoGepexHoft 3aNexw MecToporieHms Kmsmi-llepe

1 - MACCEBHHE CePHOKOJYeJAHHHE DyIH; 2 - XaJbKONEDHT-NIMDDOTHHOBHE DYIH;
3 - clanepET-IEPATOBHE ¥ XAJLKONMDHT-MWPPOTHH-KBApPIEBHe DyIH; 4 — cyn%mo-
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KBADUEBHH NTOKBEPK; 5 —~ IVIMHECTHE CJAHIN; 6 — ANeBPOJMNTH; 7 - HeQUaHHKH;.
8 - IVl naury BEpXHEANAXRAMCKYX OTJHomeEmf#t, 1o O.A.Ocerposy [1978] ; 9 -'pas-
puBHHe HapymeHus; 10 — TpaHEIH MexXXy navkamu; 11 - AHTHRIMHATE; 12 ~ CEHKmM-
HaJb; I3 - mecTo ordopa Ipod



B Hamem pacHODAXEHWE AMeeTCA IOBOJBHO CoraTHi MaTepuald, Ho3Boldbma# pe-
LUTEH BTy mpodaemy. CpaBHeHUe puc.25 u 26 B mpenesax MeCTOpOoXIeHMA Kusui-le-
pe, a TakKe MHOTOYMCHAOHHHX Da3Pe30B DAaSHOI'C THNA, A3YISHHHX HA MeCTODOXTe-—
Hun Kusmuia-Jlepe, MO3BOALT IPUITH K BHBONY, YTO OCOCEHHHX pasuumit MeAmy pas-
pesamil, BSATHME Ha IHEBHO! MOBEDXHOCTH M B TODHHX BHDPACOTKAX, NPAKTHYSCKY
He HalmpmaercdA. llo-BEIEMOMY, B NCCJASIYEMHX DYZCHOCHHX TOMNAX pacIperefeHHe
XVMAYECKNX 9JIEMEHTOB MAJN0 38BHCHT OT IDPOLECCOB THIGPIeHHOTO BHEETDUBaHMA,
TAK KAK B IOpeliefax MHTEHCHBHO HONHAMAMIErOCH WKHOTO CKJIOHa KaBKAaBCKOTO Xped-—
Ta MeXaHn4ecKas NeHyIalnd CYMeCTBeHHO OIepexaeT XAMUYECKOE pas/IOKeHMEe MHHE-
panoB [Xomomos, Tampmios, 1974 ].

Ha nuarpamme pac.<6 NpHBENEHH: BHU3Y - Ie0aoTHYeCKait paspes, XapaxTepu-
3ywommii ¥3y4YeHHHHA yIaCTOK, BHIE — JUTOJNOTHIECKAsA KOJOHKA paspesa, & elle BH-
me - mUarpaMva DacUpeleNeHud XUMUYECKUX 9JNeMeHTOB. PuMcrue nu{ipH Ha Teojo-
THYeCKOM paspese COOTBETCTBYIT HOMEpaAM IadeK, BHIGNEHHHX B BepPXHeAIaXRaMc-—
roit cBUTe MecTopoxmeHuA 0.A.0ceTpOBHM [IQ?BJ

Ha Tom yuacTke, TlIe paspes llepecexaeT pPymHoe TeNo, NOBENeHMe XMMUISCKAX
3JIEMEHTOB OXAapaKTEepn30BaHO nudpaMy MAKCHMAJBHHX COIepRaHu#, a Taxke IOXYKO-
IU9IeCTBEHHO. B mOCHemHeM clyvuae HAUDABIEHWe CTPEJNOK OTpaXaeT A DYIHHX KO-
mucHenros (Fe, Cu, Pb, Co, Mo, Mn) npeBHlleHMe KJISDKOBHX COLEpRaHHE, a A
OCTaJBHHX 3JIEMEHTOB — IHAYUTENBHOE HX "pasdapieHne" pynoft m nmameHuMe UX co~
IepxaHiit.

PyIOHOCHOCTE MeCTOpOXUeHuA Pmiusdail oxXapakTepn3oBaHa IByMA paspesaMy B
eT0 LeHTPaNbHO# YacTH. 3mech Owila MeTaNbHO M3ydYeHa CKB.558, momcexamuas
opymeHenne Ha Turydunax 200-250 wm. [lwarpavma, OpelcTaBlAomad paspes ckB,558
¥ pacUpelelieHNe XUMAYECKIX 5JIEMEHTOB B OTOCDAHHHX HaMi KeDHAX, M300paxeHa
Ea puc.27. Ha Helt xopowo BEIHO, 4TO B DYZHOM MHTEDBAJe CUJIBHO KOHIE@HTDADY-
prea Fe, Cu, Pb, Co, Mo, Mn ¥ DAZapT CONEDXAHNSA BCEX OCTANLHHY YMMIYECKUX
DJIGMEHTOB. HamGosee BHCOKME COZepHAHWA DYIHHX KOMIOHEHTOB B KepHAX CKBaXU-
HH IOOKA38HH Ha Tpaduke B nudpax.

Kpome ToTO, Ha NMOBEPXHOCTH, BIOAbL TeUeHuUA Oe3HMAHHOTO DPy4YBs, IO JIMHAY
I-I (cm. puc.Il) Hamu GHJI OmMCEH TOMHHA paspes PYNOEMEMARINX OTIOKEHHAR Ge-
JIOKAHCKO CBUTH M TOTO PYEHOTO WHTEDBANd, KOTODHH 3[8Ch COOTBETCTBYET DYI—
Ho#t nmu3e PuansuaiicKOT0 MECTODORISHUA.

JuroreHeTHIECKAA KOJOHKA DTOTO paspe3a NpUBeleKa Ha puc.28. 3mech, B HOk-
Helt 9acTH rpaduxa, ImoMemeHa JIMTONOTHYECKAA KOJOHKA, 8 ODAMO Hanm He#f - cepus
InarpaMM, XapakTepusynuuX IoBefeHAe PasMuvHHX XAMUIECKUX DJIeMeHTOB B mpodax.
Pymuuit @HTepBan, NpeNCTABAEHHHE Oypoil, CHABHO OXENE3HEHHOR M OKBapLOBAHHOM
IOpPOIOil, B 3TOM paspese OXapaKTepU30BAH IONYKOIMYECTBEHHO, HanpaBieHWe CTpe-
JIOK MOKASHBaeT MO0 NPEBHUEHWE CONEPHAHUA XUMUISCKOTO IJIEMEHTa HAn KIAPKOBHM
€r'c KOJWYECTEOM, 4YTO Haudojee THIWYHO mid Fe, Cu, Pb, Co, Mo,ln, Jauéo OTHO-
CHTEJBHOE YMEHEBIEHNe €T0 COJEDKAaHAA.

AHau3 OpUBelieHHOTO mMaTepuasa OpaBWAbHee BCETC HAYaTh C BHABJIGHWA TeX XHA-—
MAYECKUX 9JIEMEHTOR,KOTODHE HAKAIUIMBEALTCA B DPYINHHX TekaxXx. Ipaduru, m306pakeH-
HHe Ha pHC.25-28, Xopowo B 3TOM OTHOWLEHHM COBIANAWT CO CPENHAMA XMMUYeCKAMH
gHa/usaMi, OpusefeHHEMd B rada.l0 m II. I3 HUX cAegmyer, 4YTO B DyIaxX MecTo—
poxneHus [usun-Jepe O4eHE CHALHO KOHL@HTPUpyWTCA Fe, Cu, Pb, Zn, Co, Mo,
OpaKTHYeCK! He HakKalMBawTcA M JaXe IajawrT HuXe Kiapka Ti, Cr, V, Ga, Ge,Zr
M TOJNBKO B IpEnenaxX OPeoJOB PACCEsHUA BCTPeYANTCA BHCOKNE COIEDHAHHA Mn ¥
Ni.
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Kax 8To OHJIO IOKA3AHO B NpenHmymeil Iiase padoTH, Haudonee MHTEHCHUBHO B
pynax Imama-Jlepe KOHIEHTPUpyeTca Cu, Xy®e BCer0 — Mo, & OCT&JAbHHE DYIHHE
KOMICHEHTH 00pasylT MeXIy HUMM DAN, KOTOpPHI BHIVIAIUT CcAeIywiluM odpasoM: Cu-—
Zn-Pb-Co-Fe-Mo.

s pyn MecTopoXmeHnda Puansdait dolee XapaKTepHO HaKOIIEHHE LBETHHX MeTal-
JIOB ¥ Xege3a. B oramume or pyn Kusma-Jlepe B HHX He KOHIEHTpupyeTcd Mo, a B
MeIHO-IMDPOTHHOBHX W TONOCHATHX DYyI8X YACTO BCTDEYAKTCHA NOBHIGHHHE COofepKa-—
HuA Mn. Ti KOHIIEHTDPHPYSTCA HCRINUATENBHO B IPORMJIKOBHX H NATHACTO-BKDAIISH-
HHX DyZax. B menoM Mo yMEHBUIGHMD CTeNeHNM KOHI@HTpalldfd MEeTalLIOB B DYIHHX 38—
nexax dunmsdad fopmMpyeTrcHd pAR Zn-Pb-Cu-Co-Fe, OTIACTH Mn-Ti. B TO ¥ Bpemda
KOHIEHTDaUMA DYIHHX KOMIOHEHTOB 31eCh COIpPOBOXKIAETCA IAaNeHMeM couepxaHuit V,
Cr, Ni, Ga, Ge u 1p.

Ha mpoTAXennn OT HECKONBLRAX IECATKOB IO NEePEOil COTHR METPOB DyIHHE Tela
060MX MeCTODOXIeHN# OKDpyXeHH IIeDBHIHEM OpeOJOM paccesaHus. OCOGEHHOCTH €Tro
CTDOEHNA B Npemenax MecTopoxueHua Kmaun-Jepe OHIN HemaBHO omicadu H.B.PesHu-
kKoeuM ¥ M.M.KypGaHoBHM [1978]. 9rm meclenoBaTeNM IOKASAIM, 4TO OKOAODYIHAR
MDOXMIKOBAA MIHEDAMHIaUUA JMeXaduero GJOKA MPeICTABIEHS KBAPU-IMDPOTUH-XAJIEKO-
MEPYTOBHMY ODOMMJKAME, TOTHA KAk B BUcAYeM COXY IpeodIamanT KBapU-INDATOBHE
A KBapu-KapCOHATHHE NPOXUAKE. ITO 0OCTOATENBCTBO HAWIO CBOE OTpPAXeHHe B Tadl.
10, uz xoropolt ciremyer, YTO NOPONH OpPEO]A DACCERHAS NeXAUero CoKa 3aMETHO
oforaimeHH MeIbl, & TaKKe CBHUHIIOM M I[IMHKOM.

PymHasd 3aleXb MecTOpoXTeHMA dminsdaif Tax®e CONPOBORIASTCH NEPBHYHHMH I'€0-
XuMMueCKAMA ODEOJaMi DPACCSdHiMd, pacHpOoCTpaHeHHHME KAk B Hampymuofl, Tax # B
nompynHo# romuax. Ilpy 9TOM HHTEHCHBHOCTE T'EOXMMHYECKHX aHOMAJMi CONBIMHCTEA
2JIEMEHTOB-MHIMKATOPOB B INOLDYIHOI ToMme 3HAYATEeNbHO Bame (cm. radm.Il). Xa-
PaKTepHO TaKKe 3HAUMTEJBHOE olorameHue opeota JeRauero COK3 MeIbl, CBUHIIOM,
KO0albTOM U XeJ830M.

3neck Xe caelyeT OTMETHTH, YTO HamdoNee MHTEHCUBHHE gHOMAJMU B HAIDyIHOX
1 OOJDPYIHO# ToJmax MOBCEMECTHO CBABGHH C 30HAMH HHTEHCHBHOTO pacCJaHIleBaHHA
% IpOGNeHUd OOPOJN, a TAaKXe NHTeHCHBHOR BKpamNeHHON mMpATU3AlMel W DASBUTHEM
HBApI~CYNEQUIHEX ¥ KBADPI~-KapOOHATHHX IPORUJIKOR.

XapakTepHo, 4YTO NepPBAYHHE OPEOJH PacCefsHusa OTUYeTINBO JMERCHDyOTCA Ha -
arpamMmax DacIpefeNeHns XAMRYeCKMX 3NeMeHTOB. OHN OCOCEHHO XOPOWC BHIHH HA
JuTOTeHeTHYECKo! KOMOHKe pUC.26 B CeBepo-BOCTOYHOM B NI0-3alATHOM GIOKAX
MecTopoxueHnd Kuamn-llepe, a Takke B JexauyeM CORYy DYIHONR saleXu MeCTOpOXIE-
ma Puimsvail (cm. puc.27).

Pymoevemaimue mOPOIH BEPXHEANAXKaMCKOil m OeJOKaHCKOR CBAT B Openetax
pymuex morelt MecTopoxmeHmit Kwsmi-Jlepe » dmamsyait B cpemHeM odbrallanTcsa Of-
HEMM BJeMEHTaMy X OCeIHAWTCA IPYyTMME. B cooTBercTEMM ¢ Tacdn.l0 MOXHO yTBep-
EIATE, 4TO B TVIHHMCTHX CJIAHIAX, CHAST8NLAX DA3JIMIHHE NaYKu BepXHeAIaXKamCKoil
CBUTH, KOHIIGHTpUpywTCZ Fe, Cu, Pb, Mn, OTUACTH Mo M Ti M 38BEIOMO NOHUAEGHH
IO CPABHEHMD C KJIApPKOBHMA Conepkasmsa COr, V, Ga, Ge, Zr. B DpyJocolepRamux
TAYHUCTHX CJAAHUAY, KaX BHIHO 13 rtadn.Il, zaxkamwmwusawrcd Fe, Pb, Zn, 0TUACTH
Cu, Moy, Mn, Ti g ge woMUeHTpHpyOTCA Co, Ni, Cr, V, Ga, Ge.

Odpamaer Ha Ce0d BHMMaHHME, YTO DyIHHE SJAEMEHTH B OCANOYHHX TOMIAaX OGHYHO
00pa3ynT COOCTBEHHHE MUHEDAJH X MPACYTCTBYDT B DYIOHOCHHX OTNOXSHHAX B BHIE
mpuTa, MUPPOTMHA, XanbKOIWpnTa, cdalepHuTa, TaJeHHTa, KOGANBTHHA, DeXe MOMIH-
OpmesrTa. Taxum oOpasom,BCA 5TA TpymnA XaAbKOQUILHHX 3JEMEHTOB NpeICTABIEHA
BRTHBHHMA MUTDaHTamd. B oragude or Hgx Ti, Cr, V, Ga, Ge, Zr mpmHanrexaT X
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P » c. 27. PacmpeleNenMe XEMAYECKEX BJNeMEHTOB B CKB, 558 MeCTOpORIEHEA
Iwmsgak

I ~ MACCHBHHS® CePHOKONUEeNAHHHE M IOJOCIATHE KOJIeLaHHO~TOJHME TaJLIAIeCKHe
DyIH; 2 — IPOXMIKOBO-BKDANNEHHHE pyAH TOI'O Re COCTEBA; 3 ~ NATHECTHE K IAT-
HACTO~BKPAILIEHHHE "DyAH TOT'O Xe COCTABa; 4 — MeIHO-NEDDOTEHOBHE DyiH; 5 - ImM-
HACTHE ClAHUH; © ~ AJeBPOJUTH; 7 ~ NeCYanERN; 8 - INVDATOBHE M CYJBPALHHE KOH-
Kpenud; 9 — KPeMHACTO-CYJbQEIHHE ¥ KADGOHATHHE KOHKPEN¥H; 10 — IDOREIRY X
KPHCTAJLMIKE OHPETA; 11 - RBAPIEBHe NPORWJKH; 12 - MecTa BSATHA Npo0




TpyIIe 5JeMeHTOB-THIpoau3aToB. OHUM IVIOXO MATDUDYKT B 30He THNEpreHesa W, Ha-—
0GopoT, Yame 00pasymT OGIOMKM YCTOHIMBHX MUHEpPAJOB THNA LADKOHA MAM XPOM-IH-
KOTHTE WJIM OKA3HEAKNTCHA COPCHPOBAHHHMN IVIMHACTHMY MUHEpaJamd.

Nponiece pymooCpa3oBaHna MOEHO NPEICTABUTE Cede KaK KOHIIEHTPAIMD XalbKo—
QUIBHHX SJeMEHTOE B omHo% YacTu OcamouHOTO IacTa M "pazdarneEwe" DPYIHHMY
KOMIOHEHTAMM NOBCGJIBHO DABHOMEDHO DACIPENENSHHHX B Da3pese SIeMEeHTOB-IHIpodu-—
3aTOE.

3aKOHOMEPHOCTH DacIpenssieHnd XAMUYeCKUX BJIEMEHTOB B 30He
aKTHEHO NpOARMBUMXCA IPOLECCOB KaTareHesa 1 AuHaMoMeTamopdnama
I pyZoBMemakiux OTAoXKeHAH XHOB-BopuuMHCKOTO X Qum3vaficKoTo pafioHOB Xa-
paKTepHo, 4TO OHU UPESBHYANHO CHIBHO HSMEHEHH DA3HCOCPaSHEME BTODHYHEME IPO-
neccamu {Xononas. KuxHanse, 1983@. Ha ¢oHe peTMOHAJNBHHX KaTal'eHeTHYeCKHX
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mpeoCpa30BaHuit, THIAYHHX IJIA aajJeHCKUX Touw CraHileBoro JlarecraHa, 31ech WA-
PORO DasBUTH ABJGHMA WIMBAKA (pacCIAHI@BAHAE NOPOL), KOHTDOJIMDYEMHE CRIAL~
9aToCTHH BTOPOTO NOPANKA ¥ KDYOHHMA IDONOJBHHEMA pasiomamu. Ha OTmelbHHX
y9aCTHAX KIMBAX TAK MHTEHCHBHO IDOABMICH, WTO IONHOCTHK 3aTyUEBHBAET CJIOHC-
TOCTE TOPOX.

XapaxTepHO, YTO HAPANY C HHTEHCHBHHM pacCJaHIeBAHMeM LOPOIH 2ToTo palioHa
HecyT B cele cleIH ¥ ropasmo Oolee TIyCORHMX IpeodpasoBaHu#t BeuecTBEHHOTO CO-
crapa. Tak, B TIMHACTHX IIODOJiaX BePXHeANAXKAMCKO#l CBUTH CpeHee COISDHAHHS
copr no maHuEM 87 ompexneneHuit xodedmerca or 0,52 mo 0,84%, mpudem, Io MaTe-
pranam P.A.Konsmesoft  T'.Y.Teomoposuua [I969], a raxme 0.A.Ocerposa [I978}
yTae@UIUpPOBaHHNA TeTpUT (BHTDEHAT) B HEX MeTaMopM30BaH Io Iepexoia OT Tole-
TO yIVIA K aHTDAaIUTY.

B To %6 Bpema aprmuauTH pafiosoB, pacmoMORSHHHX CeBepHee uHTepecymwmell mac
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mwioliay, N0 OMyCAMKOBaHHEM JaHHEM 3.B.Tumofeenoit [196351 comepxar B Ipudpex—
HO-MODCKUX NpEIEALTOBHX famumax I,27%, a B HOpMALbHO-MOpCKEX - 1,32% C o
l3yyeHne BATpHWHMTA, OPOBEMNEHHOEe B TeXx Xe paffoHax B.!.EpmaxoBmm m Ip. 1%9?7],
MoKa3aNo, 4YTO 37eChk OH HAXONWTCA B OCHOBHOM Ha XKMDHOH, WM Ta30BO, cTAmUd Mme—
ramopdusma.

JeduuT OpPraHmIecKOTo BemecTBa B Golee IN[yGOKOBOIHHX palioHax aaleHCKOTo
Da180BONOEMA HEXOINWTCA B IPOTHBOPEYRY C MPOKKM DA3BHTHEM 316Ch IUaTeHeTH-
YEeCKUX CYIBDHIOB, HO XOpOWO YBA3HBAETCA C HHTEHCHBHHM MeTamopdusMmom yIiedu-—
LIMPOBAHHHX OCTATKOB. [lo-BHIMMOMYy, OH OHJ OGYCJOBJIGH He TOABKO AMareHeTHAIeC—
KMMI, HO M KaTaTeHHO-IMHamMoMeTamopfudeckumd NpeoCpa3soBaHUAMU M ISCTDYKUIHEH
paccesHHoOTo opranndecroro semecrsa (POB).

Caemyer oTMeTUTEH, 9T0, mO JanHuM C.T,Hepyduera, A.A.Tpofumyxa um E.A.Paro-
3UHOM [1976]. B XOZe IOTPYyXeHAA IVIMHACTHX OTJOReHul#t Ha Tuylmuy 5-7 KM IOX
neficTBreM NOBHGHHNX TeMIepaTyDH # IaBJeHuA Tepaercs okovo 65% Boelt maccn
POB, coxpaHuBlIETOCA OT NWareHEeTHYECKOT'0 MAKPOCHOJOTHMIECKOTO pa3lOReHM:A.

JOBONBHO IOKA3ATEJNeH TaKKe COCTAER TIJMHHCTHX MUHEDaJIOB, CJATAKMUX NeJUTO-
Bue mopomu. Ilo mamumm I'.B.Kapmnosoit # 3.B.Tamojeenoit ﬁ[97I], B palioHax CeBep-
Hee p.Kypaxuait (Jarecran) B aprmiUIMTAX WMPOKO PACHPOCTDPAHEHH THIPOCINNA,
XJIODAT, HKAOMMHMT ¥ Dasdyxanmue @asH MOHTMODH/UIOHMTOBOIO THma. Ilpw sTOM HH-
TEHCUBHOCTD HM3MEHeHH{ DIMHHCTHX MUHEDaNOB CPABHUTEJBHO HeBeJHKA.

B sone WHpOKOTO pa3BHTUA CJASHIIEBATOCTH CMEMaHOCJCHHHE 00pa30BaHuA MOHTMO-
PWIIOHMTOBOTO THUINA LIGAMKOM HCYE3anT M3 cocTaBa aprWUIMTOB. B TVIMHMCTHX IOpPO—
Iax XroB-BOpPYMHCKOI'O DaffoHa DEHTIeHOCTDPYKTypHHR aHamms 20 olpasnosB, BHIOA-
HeHHHt B PeHTTeHOCTDYXRTypHO#t nadoparopun IVH AH CCCP (pYKOBOIOMTENE — HOKTOD
reooTo-MIHEPAIOTHIECKNK Hayk B.A.Jlpuir), moxasas TOBCEMECTHOE Da3BHTHE IHI-
POCJIAH X xJopuTa. BHIHO, 4TO Taxoit pelylMpOBaHHHI NBYXKOMIOHEHTHHR COCTAB
TJIMH XOpOomo OCBACHASTCA MO3IHAM BO3meficTEMeM KaTareHHO-I@HAMOMeTamMopdumuec—
KMX OPOLECCOB Ha CoJee CACKHYD CHCTEMYy IVIMHMCTHX MUHEDaloB, paHde BOSHAKAB-
Iynw B Haudbodee INIyCGOKOBOIHO¥ YacTH aaJeHCKOIO NalieoBOXOEMA.

Ilo maHHHM MHOTUX HCCIeNOBATeIeil [qzxpanae, 1979; Taspmmor, lamypcruit,
1987J, TEAPOCADIA 31EChH NPUCYTCTBYeT B Momumpuraunm <My, XapaKTepHON WA 8To-
TO IVIMHUCTOT'O MUHEpaJa B TeX CJAydadX, KOrga OH BO3HUKAST BCJAGICTBHE KaTare—
HeTHIeCKUX NpeoGpa3oBaHmii.

OGracTe pasBuTHA WHTOHCUBHHX KATATEHHO-IMHAMOMETAMODHUISCKAX MpOIECCOB,
Io-BHIUMOMY , IDOCTPAHCTBEHHO COBIANAET C 30HOH WMHTEHCUBHON CJAHIIEBATOCTH
(puc.29). OHa BHTATUBASTCA BIOLL IMIABHOIO KABKABCKOTO DA3IOMA, 38XBATHBAS
BECe HHHOE KPHIO MeIaHTHKIMHODMA. HeKoTopoe NpeICTAaBISHHE O MOBEIEHUH XAMUYe—
CHEX BJIeMEHTOB B IpsZeNax STCH 30HM JalT TE€ pa3pesH BEPXHEANAXKAMCKHX U Oe—
JOKAHCKAX OTIOXeHUH, KOTODHE HAXONATCA 3a Npefe]aMd DYIHNX motel MecTopoXne—
Huit.

B Xuor-BopuuHCKOW paifioHe pylocoIepXalle BeDXHeANAXKAMCKME TOMINH GHJIN n3y-
YEeHH Hamy Ha HEKOTOPOM pacCTOAHUA OT MecTopoXmeHEA Kusmia~lepe, B 2,5 KM K
CceBepo-sangally OT Hero, B Ipelieliax OaixM JlapnHHa"Z, a Takke B 1,5 HM XK HIro-Boc-
TOKY OT 3TOTO MeCTOPOXKNEHWR, B danke CHemnaa (cMm. puc. I2).

CaKOHOMEDHOCTH NOBEISHUA XAMUYECKHX SJeMEHTOB B 3THX pA3pesax NOKA34HH Ha
TeoxumuyecKux xuarpamvax puc.30 u 3I. Ha puc.30 B HuEHel ero uacTy msodpaxeH
paspes, OmACAHHHE HaMu B Canxe CHexHasd. PuvckaME Dudpamdl 0GOBHAYEHH HOMEpa
naveK, BHIENEHHHX B DyNoHocHO#t Tomme paiioHa 0.A.0OceTpoERHM {IQ?BJ. Bume pac-
oonaraeTca KOJOHKA paspesa, Ha KoTopo#l Todramy OTMEYEHH MecTa oTCopa Ipod.
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P m c. 29. JImroyoro-majeoreorpajudaeckas CXeMA CTDOEHHs WI'O~BOCTOYHOF yac—
T# Boxkmoro Karrasa

I-8 - muToJNOrO—fanuaNibHHE 30HH SaJeHCKOTO NANleOBOZOSMA [@po:ros, I965; Tmr-
modeeBa, 1968; Yamfa-same, Maromenor, 1982] v

1 - Topfanne GoxOTa; 2 — AJLMWBFAJBHHE OCAIKH; 3 — IECYAHO-AJEBDHTOBHE 0OCA-—
IK¥ OeJbTH, HES0BBEB DEK ¥ NPMIEIETOBHX o6macreft; 4 - ocamxm JATYH ¥ 3aJMBORE,
COollepEallde BaJeXW yITJAA; 5 - IecYaHO-aJEBPHTOBHe Ocank® O0apoB, Koc, mepecumeft;
6 ~ IecYaHo-aJeBPATOBO-TJIMHACTHE MODCKEE OCANKM 30HH NPHOPEXHHX BOJHEHHN &
TevyeHmlt; 7 - ATeBDMTO-TAMHACTHEe OCAIKE INyCOKOBOZHOM 4acTH MOopA; & — o0JaacTh
KOHTHHEHTANBHORK IeHymanem; 9 - 30HA MHTEHCVBHHX KATATeHeTHYECKEX ¥ IWHAMOME-
ramopdudeckuX mpeodpasoparuft; I0 - I'iaBHu?t Kaskasckmt pazmom; I1 - xosdenaH-
HHE MecTopoRmeHus ( I -~ Kzam—]le?e 2 - Odmimsuyat, 3 — Karex); I2 - KOH
KOHKDEIROHHHX 3ajeXeft CHIepHTOB i MpucaMypckad, 2 - Kasapoukamckasa, 3 -
Tmmmarcs:a.ﬂ 4 - Irymecran, 5 - Koxmauahtckad, 6 — Kapa-Koftcyfickana, 7 — Ump-
KATWHCKAS) ; 13 - TpaHIH OGIAcTefl NeHyNAINE; 14 — IpAHMNH (DAIMANEHEX 3O0H;
I5 - nanpamJenme cHOcA TepDPETEHHOT'O MATepHAta; 16 -~ HAIDABJeHWe NPHODEXHHX ¥
NPELOHEHX TedeHHk

Hap Helt HaxopATCA IWATDAMMH, MOKASHBALIME IIOBEIGHUS XUMAYECKAX BJIEMEHTOR B
HCcnenyemMom paspese. CoBepuleHHO aHANOTWYHEM OCPA30M IOCTPOeH rpapuk, ®3odpa-
EeHHHR Ha puc.3I ¥ BocmpousBomAIME paspes BOMUBKM Caiky JasuHHAMA.

AHamus IeoxMMWYECKHX KPMBHX, H3o0paxeHHHX Ha puc.30 u 3I, mO3BOIAST yTRE-
DEIATE, 4YTO B [EJOM pacupenefieHne GONBUMHCTBA XUMUIECKHX BJEMEHTOB 31eCh Go-
Jee OINHOOCpa3HO, UeM BONMSW DyIHHX TeJ, NpHYeM IO XapakTepy NOBEJEeHHS BHOBb
PasIHIanTCA JBe I'DyIOH. [leppad Ipynna 31eMeHTOB BRINYaer Fe, Cu, Pb, Co, Mo,
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XMMIMECKIMX BJIEMEHTOB B BEDXHe—
AJAXKAMCKUX OTJIOXSHWAX OO0 Gajs-
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Mn. OHU Ha OTHENBHHX YY&CTKAX DPA3De3a 00pa3ywT IUKM BHCOKHMX KOHIeHTpauuil u
HepemKo MHTEHCHBHO HAKAIMMEBAKNTCA 3JecCh IO CPABHEHUN C KJIaPKOBHMI.

JoGomHTHO, YTO NOBHIIEHHHE COTEDKAHWA DYIHHX KOMIOHEHTOB B DYIOBMeUANIMAX
TOMIAX BCTPeYalTCA KAK B IVIMHNACTHX NMOPOIAX, TAK ¥ B aJeBPONECYaHUKAX. MAxpo-
CHOIMYECKN YCTaHaBIMBASTCHA,4YTO OHA OCWMHO NMpEINCTABAEHH HHTEHCHBHO# CyIb{uma-—
salmefl mo TpemuHam ¥ MHKpoHapyweHusaM. C cynbdumamy, Cpemd KOTOPHX Ipeodrama-
0T OADAT ¥ XAJBLKOIMDAT, TECHO ACCOLMUPYWTCA ciaadad KapGoHaTH3auus (CHImepat),
PeXe OKBapleBaHWe, CEPHLUMTHU3AIMA W XJODPUTU3AIMA.

Bropas rpymma sJleMEHTOB oxBaTHBaer Cr, Ni, Zr, ordacrd Ga, Ge. 3T KOMIO-
HOHTH pacnpelelAnTca Cojdee MOHOTOHHO, IpHYeM KoJeOaHWA HX CONepXaHWil pemko
BHXOJAT 32 MpPENeJH KIADKOBHX. B Ipemenax Oanxn JaBuHHad KO BTODO TI'pymme
9JIEMEHTOB NIpMHANIeXaT Takke V @ Ti, XOTOpDHE INOBOJMBHO DABHOMEDHO DaCIIPeIeid-
nTCA B paspese. OpHAKo B paspe3e Gainxd CHexHad moBefeHne Vi Ti pesxko mMeud-
erca (cm. puc.29). 2neck TH SJAEMEHTH IOBOJEHO WHTEHCHBHO KOHIEHTDUDYRTCA
BOIU3M DABJOMOB, IpUYeM KX KOHIEHTpamua (BO3MOXHO, B fopMe TUTAHOMATHETHTA)
MeCcTaMy COBIANAST C HaKOIUIeHWeM DYIHHX KOMIOHEHTOE - Fe, Cu, Pb, Co, Mo,Mn.

B npepesnax MecTopoXneHusa ®uamsdalt Gonbwas YacTh pPa3pEe30B U CKBaXWH OKA3a-—
JIaCEk COCPeROTOYSHHO# E pajloHe pyrHoro moid. IIooToMy 37ech DYZOCOIEpXamne
BEPXHEIUIMHCOaX~T0apCKue TOJIM, HENoCpeICTBEHHO He CBA3QHHHE C OpyIeHeHUeM,
0XapaKTepH30BaHH TOpasfio Xykxe.

Ecln cpaBHETH IOBeZeHKME XHMUYECKHMX SJ6MEHTOB B pyIocomepkallix Tomiax oGo-
4x paitloHOB IO OTZGABHHEM DpodaM, TO MORHO yBUZETH, 4TO B pailoHe MECTODOXIEHAA
Puimzdaft mo cpaeHeHuD ¢ Kusmi-Jlepe UyTh OOBHWEHO COLEpXaHWe Fe I IOHAXEHO -
Cu, Mn, Zr. OcTanbHHE SJIEMEHTH B OTJOXKEHMAX OTHX paficHOB pacIpenelalTcd
CXOIHHM 00pa3oM.

B 1enom MOXHO cuUMTaTh, 9TO Ha HE3HAYMTOABHHX IUIONANAX BOKDYT DyIHHX 3ale-
Keil MecTopokmeHuit Kusun-Jlepe u Quiusyail Bo BMeNAKIMX UX HOPOJAX MHPOKO pac-—
OpOCTDPaHEHH MUKDOKOHIEETpaiwu Fe, Cu, Pb, Co, Mo, Mn. OHE CBASAHH CO CKOIIE—
HAAMY CYAbUIOB ¥ KApOGOHATOB IO TPemWHKAM, MUKDOCMENEHUAM, 30HaM IpOCIeHMd
¥ pasioMaM.

/HTepecHHe IaHHHE COHIM HOAYYEHH IpPH MCCJAeNOBaHUM 3aKOHOMEDHOCTEeH paclipe-
JIENOHNA XUMIYECKNX BJIeMEHTOB [0 PaBJMYHHM JATOJOro-NeTporpafudeckum THIEM
IOPOJ, pyIOBMellaluux ToJm. X cTpyKTypa, TeKCTypa M XMMUYeCKuil cocTaE mocra-
TOYHO HONPOCHO ONMMCAHH B NPENHIYIMYX IVaBaX. B IVIMHACTHX CJIAHLAX, aJeBpOMu-—
TAX ¢ IECYAHMKAX IIO OTHENHHHM paspesaM ¢ Homolbo SBM OHIM MOZCUNMTAHH CpemHue
comepkaHua 15 XMMWYECKEX SJ6MEHTOR (X); OHM ONpemenAnnct mo Gopmyre
n

Xi-

Bl

T |
oo (X +%s + eeee £ X ) =
n 79 2 n i=1

Hapamy ¢ pacuerTamm cpemHeapEfMeTHUECKMX COIepXaHMl B TeX Xe THHax IOPOX
ONpeIeNANocEk CPefHee KBANpaTHYeCKOe WIW CTAHIAPTHOS OTKJICHEeHHe (S), HCIONb-
3ymilleeca B IPAKTHKe CTATACTHYECKUX HCCHASNOBAHWRA B Ka9eCcTBE MEPH pACCesHUd.
OHO NONCUYMTHEAJOCE IO Hopmyse

B e
S = (xi -X)7,
1=n i=1
Hawromer|, AW pacuuTaHH KOSHIMIMEHTH BADHALMA; OHH ONpeNeIAIuck 0 dopmy-
Je V = (S8/%) » 100%. Kax M3BeCTHO, 3HAYEHAE KODQQMIMEHTA BAPUAIME BHDAXAGT

CcpellHes KBaIpaTU4YeCHKOe OTKIOHEHMSe B IIPOIeHTax OT CpelHeIo apufmeTrIeCKOI0 pA—
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Ia U3MepeHMit ¥ IOSTOMY MOXET OHTH HCHOJb30BAHO WA CPDaBHEHHA IBYX SMIMpUYEc—
KUX pacHpeleleHdil ¢ TOYUKM 3PEHAA NX pacCedAHHA OTHOCHTEJBHO CPeIHero.

PesynbraTH pacyeToB IpdBeNeHH B Tadn.I2. Ipy ee paccMOTpeHHMM Ipexne BCe-—
ro oCpauaeT Ha COCA BHUMAHHE, 4YTO IO CPAaBHEHHMK CO CPEIHUMM COINSDXaHUAMH M3y-
YGHHHX XMMAYECKUX SJIGMEHTOR B TVIMHAX W ClaHIAX [Bnnorpanos, 1962], BO BCBX
THOAX IOPOJN HMOCTOAHHO KOHUEHTpHpywrcAa Fe, Moy Pb. [lpu arom Fe mpeBmmaeT
cBoit wiapk B 1,5-2 pasa, ¥Mn - B I,5-6 pa3, a Pb - B I,5-3 pasa. Bce ocTanb—
HHE XUMAYECKMe 3JIeMeHTH IO CPENHHM COIepHAHWAM 3aMeTHO YCTYIalnT CBOeMy Kiap-
Ky; TOJBKO B IVIMHECTHX CJaHUAX paspesa Oankm CHexHad clado KOHLEHTDPHDYOTCH
Cu, V, Zr, Ti, B TAWHACTHX Hopomax Xmsmi-liepe - P, Mo, Ti, a B AHAJOTHYIHHX
mopozax Ganku JlaBuHHaa - Ti. Clemyer rakke DONIEDKHYTH, UTO HE3HAYUTE/NBHOE
Haxomnenne taraHa (I,20-I1,25 pasa) BooOme XapakKTepHO A TJMHACTHX TOMI BEp-
XHeAJIaXKaMCKoft M GenokaHCko# cBuT. BoaMo¥HO, UTO OHO OCYC/IOBAEHO YCHIGHHHM
HNOCTYIVIGHUEM TePPUIeHHHX MUHEDAJOB THTEHA B MOPCKUE IAJe0BOLOEMH C CYyUlM, TIe
B 910 BpeMi MOIVIM OHTE DasSBUTH TATAHCONSDHENME KOPH BHBETDUBAHUA.

3 radua.I2 Takke BHOHO, YTO IO XapaKTepy WSMEHEHHA BEJHYMH CTEHIADTHOI'O
OTKJIOHEHHA 3IeCh MOKHO BHOENUTHL IBE pa3HHE TIPYIIOH XAMAYECKAX 3JIEMeHTOB. K
nmepBoft rpynme mpuHamrexar Fe, Ni, Cr, V, Ga, Ge, Zr, Ti. }ix mucmepcum MUHHA—
MAJBHH K8K B TJMHUCTHX Hopodax (KoS(PUIMEeHT BApHaLMA KoaelneTcA oT 12 IO
34%), Ta® ¥ B aJeBpOAMTAX ¥ HecUanurax (RosOpMLEeHT BADWALEM KOAECNETCH OT
I3 mo 40%). Ko Bropoii rpymme OTHOCHTCA GOJBIEHCTBO PYIHHX XAMHYECKHX 2JIE€MEH-
ToB (Mn, Pb, Co, Mo, Cu), a Taxke P n Coppe LA HAX XApaKTepHO ¢donee CJOXHOE
pachnpelieieHle CTAHIAPTHHX OTKJACHEHMI, mpudYeM Koa@@uilHeHT BapHaudd KoJeOneTcHa
B m#pokux mpemenax (or 23 mo IIS% B rmmmmeThx mopomax; or 19 mo 109% B amep-
pPONMTaX ¥ TBCYSHMKAX).

Muaue romops, pacnpeleleHHe GONBIMHCTBA DYJHHX SJIEMEHTOB OTIMYAEeTCHE GOMb-
meit OpMXOTIMBOCTBD, YTO OCHUHO OTAMYAET SOATEHETHYECKNE HAKOIJIGHHA OT CHHIe—
HOTHYECKUX; HUCKINYEHME COCTABIAET Xesle30, IHe TA Xe 38KOHOMEPHOCTDH, IO-BHIM-
MOMY, MACKUDPYeTCHA HU3CHTKOM 3TOTO 3JEMEHTa BO BCEX DYIOCOIeDXalux IOoDomax.

Ouenmeas noBeleHNEe CTAHIAPTHHX OTKIOHEHH# (S) B pasiWyHHX TANaX TODOT
H3y4YeHHHX DA3pe30B (cM. Tada.l2), HeTpyZHO IpUITH K BHBONY, YTO ¥X HAUGOIb-
masg BeJIYMHA BO BCEX CIyuadx -6oMlee XapaKTepHa IVIA aleBpPOJUTOB U IIeCHYaHHKOB,
qeM LA TJIMHUCTHX mOpoX. Taxkdue COOTHOWEHWA, HO-BUIAMOMY, MOIYT BOSHUKHYTH
NGO B DOBYIbTATe CeIUMeHTOIeHHOI'O HAKOIJIeHMA XMMAYECKHX KOMIOHEHTOB, KOTa
Gonee I'pyCO3EDHNACTHE PABHOCTY HAKAIVIMBAKTCA B YCAOBUAX (Golee aKTHBHOTO THI-
POIMHAMAYECKOT'0 pexuMa [Xononoa, Hemywos, 1981], JuG0 BCHeICTBHME HOpeodiana-—
HUA SIMTeHETHYECKOT0 MNPMBHOCA KOMIOHEHTOB B cHOpPMMpOBABLNECHA NOPOIH.

Tax Ka®X KOHIEHTpaLM DPYyIHHX XUMHYECKUX siemeHTOB (Fe, Cu, Pb, Co, ilo,ln)
B mecYaHuKaxX pyJoCOomepXamux OTIOXEHHiI yalle BCeTO BCTPeYaTCA B SIMTeHeTHIE-
ckux Qopmax (cynbdumH MM KADPOOHATH B IPORUIKAX, TPENWHAX WM B Iopax H Ie-
MEHTE), TO IVIA HEX GojIee CIPABeIMBHM NpPEICTABIAETCA BTOPOE IPEIIOIOKSHHE.

B zaxmoueHme pasnesd MOEHO OTMETHTE, 9TO OCOOUEHHe MATepDHANOB, IDHBeIEH-
HHX HA JUTOJIOTHYecKuX Koxomkax (om.pume,25-31), HO3BOIAET OXADAKTEPH30BATEH
IoBelleHNe DA3JMUYHHX XVMAYECHKNX BJEMEHTOB B W3yYSHHHX paspesax Tak, Kak 3TO
IpencTaBmeHo Ha Tadm.13. Uiz Hee ciemyer, 9To XOTA KammHil pailoR m OTIMYAETCHA
OO0 COCTaBY CIOPATHYECKH KOHIEHTDHDYHIMXCH N[EMEHToB, Fe, Mn, Pb ABIADTCH
TeMd IPOQUIMDYNUEME DYMHHME KOMIOHEHTAMWM, KOTOPHE 00A3aTeJbHO KOHLEHTDPADYR-
TCA B DYNOCOISDEANMX TOMIax Beelt mccmemyemoit mwromamw.
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Tacmua 12
OcEOBHHe NapaMeTpH pACIpPeledeHUA XUMAYSCKAX SJI6MEHTOB B pa3pelaX palioHOB MecTopoxmeHmit Kusui-llepe u Puansuail

Mk Hucao Fe Mn Pb Co Mo Cu Ni Cr
B/ mped 2 . o ¥ B & . w.%F 8 .% % v £ s ‘w.f's ‘s E ww £
I 63 5,08 1,02 20 0,180 0,06 33 42 I7 37 16 6 32 1,80 0,23 I3 63 28 43 42 7 I5 56
2 63 5,26 I,4I 29 0,I00 0,049 5I 40 I7 44 Ie 5 30 2,60 I,30 50 50 55 35 38 I3 30 57
3 43 5,11 1,63 3I 0,310 0,220 7I 44 37 83 I8 6 34 I,90 0,80 40 43 24 55 32 I2 3I 6I
4 19 4,94 1,06 20 0,I20 0,100 8 28 7 25 16 5 29 1,63 0,25 I5 45 I3 30 44 9 20 74
5 I8 5,03 I,I6 23 0,320 0,250 82 36 I6 45 16 4 24 2,14 0,94 44 3T I5 50 34 I2 37 58
6 20 4,97 1,50 30 0,09 0,034 35 43 2I 49 I9 5 27 1,68 0,33 I9 65 15 23 51 1I 22 &5
7 7 5,3 I,5% 29 0,320 0,260 83 50 29 60 I9 3 I9 I,97 0,61 30 50 I5 B3I 39 I2 32 69
8 120 5,83 0,94 Is 0,098 0,072 74 26 29 II3 20 1I7 85 1I,7I 0,93 54 32 33 104 40 I3 32 80
9 I¥ 5,48 0,85 I5 0,06 0,020 48 38 I6 42 I5 3 25 I,76 0,56 32 4I I8 43 33 8 25 57
10 34 6,25 2,00 27 0,II0 0,045 40 49 36 60 20 9 45 I,90 0,59 3I 50 55 I08 34 I4 40 70
1 % 4,87 1,45 28 0,135 0,132 80 6I 35 57 I5 4 26 I,60 0,35 20 35 30 95 28 II 40 63




Tadnaua 12 (nmpomomxenue)

68CT "ueg g

Cr v Ga Ge Zr Ti = Gopr

B v X g8 ¥ ' g w X 8 v X 8 v X s v X s v X s v
I5 3I 127 26 19 27 65 16 2,00 0,5 24 I90 =20 I2 0,43 0,86 20 0,098 0,045 76 0,85 0,38 45
I6 29 97 27 28 2 7 25 1,60 0,53 34 Is0 39 20 0,52 0,I0 2T 0,091 0,050 55 0,57 0,33 58
25 40 89 27 31 I9 5 28 1,80 0,42 24 Is? SI 27 0,41 0,I5 35 0,075 0,056 74 0,20 0,I0 50
I8 24 I27 33 30 32 4 I2 2,00 0,5I 26 202 27 13 0,57 0,07 12 0,048 0,035 7I 0,68 0,29 42
I4 25 78 25 31 I9 6 34 IeI 0,22 I3 2II 34 16 0,45 0,I0 22 0,052 0,044 8 0,16 0,II 70
I2 14 149 33 22 33 5 15 2,37 0,71 30 214 33 15 0,56 0,13 24 0,075 0,025 33 0,81 0,62 77
I6 24 8 29 8 20 6 34 I,95 0,5I 26 208 53 25 0,44 0,14 3I 0,054 0,035 60 0,I4 0,08 60
22 28 125 22 16 3l 5 16 2,04 0,62 30 I00 20 20 0,48 0,10 25 - - - 0,67 0,38 58
Ie 27 I32 23 I9 30 & 27 1,82 0,50 27 II0O 35 22 0,53 0,07 I8 - - - 0,58 0,2 46
24 34 I00 28 20 26 6 25 I,78 0,49 27 I09 30 29 0,26 0,09 23 - - = 0,25 0,10 4D
I7 25 94 3T 30 2T 5 24 I,70 0,43 25 II8 38 30 0,30 0,08 25 ~- s w Q% 0,08 29

- e e e e Em e e e e o e e e S e e = e e = e = e e e e o e Em e e = e e e e o e S e e e e = e

Ilpumeyanme 1-3 - paspesu E paiioHe MeCTOPOXLEHHUA

Kn3un-Jlepe: I — TAMHUCTHE CJAHIN HaJApyIHo# Tonmd, 2 — IVIMHUCTHE CJaH-

IIH nongygﬁoﬁ TOHMHé - aleBpOJUTH A MeCYaHUKH; 4+5 - Ganxa JlaBuHHadA: 4 - TINHUCTHE CJIAHIH, 5 — QJIEBPONUTH X Hecda-
HAKM ; - H

Canxa CHeX¥HaA: 6 - IIMHACTHE G/AHIM, 'V — aneBPOMHTH W HeciaHmrd; 8-11 - pasB
Ounusuat: 8 - TumamcTHE CJH8HIH IONPYIHOR Tomud, 9 - IVIMEACTHE CHISHIH HAaIpyuHo# Tomma, I
KA.
X - cperHee apudMeTVdecKoe comepxamue (comepxanusz Fe, Mn, Ti, P, Copr
CTRHIAPTHOE OTKJOHEHNE OT CperHeapAEMeTHIeCKOro; v — Koa(QdALueHT Plpapuann, %.

e3H B paitoHe MeCTOpOXKIEHMA
~ aJeBpONuTH, 11 - mecuaHd-—

- B %, ogranrHHX 3JeMeHToB - n+I1( %%); s -



Tadmma I3
HOBG.ILBH.HQ XUMIYSCKNX PJIEMEHTOB B OTISJBHHX pas’pesax

KoHnesTpupyoTes | KOHLIEHTDUPYHTCA He
Paspes TOCTOAHHO CIOpAIIIecKy KOHI@HTPADYTCA
Kuznn-Jepe Fe, Mn, Pb Ge, Ti, Cu, Cr, Co, KRi, 2r,
Mo, P V, Ga, Copr‘
Bama | e, kn, Pb | Ge, Ti, Cu, _ | ©=, Co, Ni, 27,
CHemHag Ga, V oy Py Copr.
Toma | Tre,um, w5 | Ge, T, Mo, | %, Go, Wi, Z7,
llaBrHHAA Ga, V P, Cu, Copr.
twmstak | Fe, Wm, Pb | Ti, Cu, Ga, | Cr, Ni, P,
Zr, V, Co, Ge, CopI‘.
kMo

06 aHOMANBEHOM pacupelieleHHY XAMPYECKHX 3JIEMEHTOB
B DyIOCOIEeDEAMAX OTJIOREHHAX
30HH MHTEHCHBHOTO KaTaleHe3a ¥ IMHaMoMeTramopdmsma

Viocnenmopanus J. M. Taxopa [1976], I.M.Iamopa m A.M.Tymma {I987] # mEo-
THX IPYTHEX T'80JOTOB OHJIO YyCTAHOBAEHO, YTO CTpaTArpadWdIecKuMM SKRABAJISHTAMH
PyIoHOCHO# BepXHealaXwaMcKoi#t cBUTH B aseplaiimEanckoft wacTu InaBHOTO XpedTa
ABNASTCA KApDXYHCKad CBUTa, Bo BHemHelt 3oHe I'opHoro Jlarecrana - HEEHAA 4acTh
uraTauHckoil (xwBeko#) cmuTH, B BaHOcro-KasGexrcro# 3oHe lleETpansioro Kasrasa
- OycapeanncKad CcBETa, B luropo-OceTHHCKOfi 30He — apmoHCKad, a B BocTodHO-
BaJskapckoit 30He - NEMTMATCHAA CBATA.

Jars merasbHyn I'e0XMMMYECKYD XAPAKTEDHCTHKY 9THX OTJIOXeHME B HacTodmee
BpEMA NOBOJBHO BaTPYZHHTENLHO B CBASH CO Caadoff H3yIeHHOCTHD OO0LEKTOB. On-
HAKO caMHe ollHMe NpelcTaBleHEA 00 HX I'eOXHMAYIECKOM M METaJJIOTeHMIeCKOM 00—
JIMKE MOXHO B3aMMCTBOBATE M3 padoT, B KOTODHX OHAM OXapaKTePH30BAHH HE TOABKO
MMEHHO 2TH, HO ¥ NONCTHJIAKONE ¥ IepeKpHBAKNEE HX TOJIHE.

B cyOCHHXDOHHHX OTJORSHMAX Aa8J6HA NOBOJBHO IMPOKO DACHPOCTDAHEHH I'HIpPOK-
CHIHHE OOJHUTOBHE IIPOCJOM XeJe30COoUepRalMX NOPOX, JMHSOBHIHHE IIPOCHOH JIENTO-
XIOPHTOB, IHATSHETHYSCKAE 3aJ6Xd KOHKDOLMOHHHX CHIEDPHTOB.

Tpocion THIPOKCHIHHX KeJe3WCTHX OOJMTOB OHAM OMMCAHH B padorTax H.E,Efpe-
mosa [I938], 3.B.Tumodeesokt [I968], 10.0.Taspmmosa, H.D.lyGwerko [I985]. Bu-
JI0O YCTAHOBJGHO, YTO OHH HODEICTABIANT Co0O#l WAMOSHT-THIPOKCHIHHE OOJATOBHE
CTAKGHAS, NPHIEM B INACTAX 3THX cHoMIeHuzl comepauTcs mo 15-20% Fe, mo 0,4-
0,5% Pa no 0,4% in [‘I‘umogbeesa, 1968]; B OOBHNEHHHX KOJWYECTEAX BCTPeYANTCA
V, Ni, cr [Tmmopeesa, 1966].

O4yeHP WACTO B HEHNOCPEACTEEHHO# GAM30CTH OT TAKUX X6Je3O0PYMHHX CI08B
BCTPEYANTCA KOHKDSUANM XeXBaroBHX (fochopuToB ¥ focHOPHTOHOCHHX HOPOT, [Kpa-
CHJIBHIKOBA, 1955]. Oco0eHHO GOMBmMOS pPACHPOCTPAHOHHe EeJeBMCTHe MOPOIH IOMIy-
YapT B CPONHEM Te4YeHME D.THSHI, T'Ie OHM 341erapnT B BOpXHel dacTu IXATHAT-

ckolt CBATH [I‘anpn.non, Jly64seExoO, 1985].
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JHAUUTENEHO WKHee STHX pafioHOB, B BepXHeaaleHCKHX ToumlaX [[eHTpaXBHOTO
Jarecrana I'.H.Bpoekos u T.A.MocxameHko [1961] OMUCANH MEPT'eNy C JeHTOXIODH-
TOBHMH OOJATAMM, MECTAMHA OKHC/GHHHMA IO THIPOTETHTA. B MOPONAX ODHCYTCTEY-—
eT GOMBIOE KOMMYECTBO OPTaHAYecKUX OCTATKOB — (PopAMHHE{EDH, WISHHKM cTel-
neit MopCkuX JmHHH, OGIOMEM Of4Yp, OCTDaKOX, DaKOBAHH aMMOHMTOB I C&IeMHA-—
T0B, MOIHOCTE STOIO T'OPM30HTA JOCTHArAET 2-3 M.

(QCorameHre aaleHCKAX MOpCKMX Qaiuii DyIHEME KOMIOHEHTaMd HPHEATO CBASH-
BATE C GIH30CTER MamwHcKo-KucIoBomcKo# cyme, B OpejsaaX KOTOpoil Ha MACCH-
BaX OCHOBHHX ¥ YJIbTPaOCHOBHHX MArMarTUYeCKUX IOPON B 5TO BpeMd DaSBABAlaChk
Kxopa BuBeTpmBaHMA. lloc/eIHAA, Kax morasamd pacdoT M.J.Tmasdypra u A.JL.Axmu-
xoro [1952], a rawse [.I.Cepmodemko [I952], BechMa GYLECTBEHHO 0GOTANANACH
XeJIe30M, XPOMOM M JIPYTHEMA DYIHEMI SJ6eMeHTAMA. BIOCHEACTBHE 5Ta KOpA Da3MH-
Balach BOIAME TPAHCTPECCHDYHIETO HUXHENDCKOTO IAN60BOTOEMa ¥ IOCTaBJALA
B CMOXHHO ydIacTx# CONBNHOS ROANISCTBO DYNHOIO BeliecTBa [Tmo@eena, 1966].

JOoNOHTHO, YTO IVIMHUCTHE TOJUM 2afleHA B DAIS DalioHOB Takke COLEDHAT MOBH-—
lLIeHHN® KoJM4YecTea Fe, V, P Ti. Tax, mo mamrum X.0.TaBpmiaoBa [I‘aBmeOB.JIyd-—
9eHKO, 1985_], B aprUIIATaX MODPCKAX daimit mxurmaTcko#t m mRopckoit ¢BHT paitoHa
p.TusHI cpemHee comepkanne Fe -~ 4,52, F - 0,52, a Ti - 0,53%. OueBMiHO, 9YTO
BCE 9TH 3HAYEHHA MNPEBHUAKT KJIApK.

llo HalpaBJeHWO K 0Ty ¥ WIO-BOCTOKY, B Ipeuenaax Jarecrasa CpeiHue COIEp-
KBHUA BCEX TPEX DYIHHY KOMIOHEHTOR HOCTEIEHHO YMEHBMAKNTCHS M BCE KHTEHCHBHES
IpAGIAXaNTCA K KJ8DKY, OIHAKO 3IeCh MecTam#d Ha cpPelHeM IeoXuMuuecKoM (oHe
BCTPe4danTCAd INOBOJBHO MHOI'OYACJICGHHHE CHIOEDHTOBHE CKOILIGHUA [Xam@a—aaue. AG-
dacosa, 1963;Tumopeesa, 1963a,6, 1966, 1968].

IuareHeTHdeckus 3aleXN CUUEPHTOB IpocaeiupanTca B IopHom larecrase oT
yeresa p.Camyp 4¥epes cpemHee TeueHme p.ABapckoe Kolicy M BmIoTs mo Xpedra Ca-
jacy, 0o0pasys OTPOMHYD HOAYILYTY, BHIyRIy® X Wro-3anany. B mpezneinaX ee ycra-
HOBNEHO CeMb DASHHX PYHONPOSBICHK, pasfeneHHHMX MeXny codoff molamu Oe3pyl-
HHX IIODOZ.

Pacrnonoxenne CHIEPATORHX 3aleXell B Ipemeiax JarecTaHa IOKasaHO Ha DHC.
29; smeck pasmuyuapr [Ipucamypckroe, Kazsapmkamckoe, THruHIarcxoe, liTyibckoe,
Koxmauaiickoe, Kapa-Kolficyiickoe ¥ UNDKATHHCKOE DPyICIDOABIEHUA.

CunmepuToBHE DYNOIPOABISHAA NPENCTABAANT COCGOH yIaCTKM, HA KOTOPHX B TOJ-
max TVMHUCTHX apTWLINTOB IOABJAETCH OTPOMHOE ROMMYSCTBO JUHBORUIHHX IPOCHAO-
€8 TAWHACTHY CULCPUTOR WA MHOTOUKRCAGHHHE BRINIOHUA KpyIHHX CHepOCKHIepATO-
BHX KOHKpeuuit., JMH30BAIHHE NPOCJIOCH IIAHMCTHX CHIEDUTOB OCHYHO UMEHT MO~
HocTh or 2-3 cM mo 0,5-0,8 m. CdepocmmepnToBHE KOHKDSIMA HMEKT DPasMepH OT
0,IxI,5 m mo 0,25x0,50 m, Opwd¥eM KOHKDEHNMEHOCHOCTH HAACTOB mocraraeT 25-30%.

B mpernenaX pyIHHX YYACTKOB Da3BHTH TpH THIA IOPOL: cdepocHIepuTH, IVIA-
HHCTHE CUIEDATH X aprwnmTH. B cdepocumeparax no 60% mOpOMH CAOKSHO CHIOEPH—
TOM, NPUCYTCTBYST SHREDUT—-NOJNOMHT, DERE HKaJILIMT,. AMMOCHIMKATH COCTABIANT
10-15%, B HOXOTODHX PASHOBAIHOCTAX BCTDOYQSTCH WAMOBHT.

B IMIMHMCTHX CHIEpHTAX COmepXaHMe cHUepATa UAgaeT mo 207, HO yBeIMYABaeT-
¢ comepkanne Kaipuura (I8%). AmMocHIMKATHAS YAcTh UDENCTABIEHA KBApLUeM H
THIOPOCIRIO..

B ofeux pa3HOBMITHOCTAX KapPOOHATHHX OCpazoBaHM#t UPUCYTCTBYWT TaKRe MUDHT
(7,4%) m pacruTeasHHe ocrarxa (I3%).

PyzoEMeliapuiie apTWLINTH COZEDXAT IpUMeCh CEIEpHTa, ZOCTHramuyn 60% u sa-
YACTYD B 3TOM OTHOWGHME TPEBOCXONAT KOHKpEIWH [Xam@a—aa.ne. AdGacona, 1’963].
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B HEX MHOT'O IVIHHHCTOTO MATEDHaJa W TepPUTEHHHX Hpumeceil (kBapm, OpTORJIAS,
THIPOC/IOEA, OCHOMEA TODPON), SHAYUTENBHOS KOAMYSCTBO IOMDATA A DACTHTENBHHX
OCTaTKOEB.

XapaxrepHoll reoXuMuIecKot 0COGSHHOCTED CHIEDPHTOBHX DYI ABJIAGTCA BHCOKOS
conepraume Fe (20-25% B cpemuem), Mn (0,5-2%), Ti (0,2-2%), a taxxe P u As,

CrenyeT mONYEeDPHHYTE, YTO yYACTKA CHIEDHTOBHX DYNONDPOABISHUE B aaIeHCKAX
oryoxeuAx larecrana B JaudaibHOM OTHOMSHHH HECKOJIBKO 000COGNEHH 0T CMEXHHX
aumit MEITKOBOTHOTO MopA; mO maHHEM U.M.Xammfa-3ame # C.M.AdGacomoit [1963]
pyrHad daiusa 3aNoNHAeT 34HAMWHH, OTWHYPOBAHHHE NONHATHAMA OT OCTaJbHOR dac-
TH maleoBojoeMa. A TAKMX DPYNOKOHTPOIMDYNIEX BIaiuE THmydHo: 1) mpeodnana-
HUe TVIMHUCTHX OTJIOKEEMI] B L@HTDaJBHHX YaCTAX U NoABIeHMe B MepndepniMux pas-—
pe3aX BHHJNHABAMMXCA JMMHBOBHIHHX IJIACTOB HBCYAHHKOB H AJEEDOMHTOB; MOL-
HOGTH TAKNX IMacToB mocturaer 0,5-1 m; 2) DeBSKOe yCUJIeHWe MPOIECCOB KOHKpDe-
Me0Gpa30BaHid B IGHTPANBHHX UACTAX BalafyH; aCCOJNTHHE MACCH CHIEPHTOBHX
Koukpenuit 3neck moctmrant 300 nr/mz, TOTIA KAK B Ce3pyIHHX 30HAaX OHH IalAnT
no 5-I0 K.I'/MZ; 3) copmepxaHue COpI‘ B aprWUMTAX DPYIOHOCHO# 30HH B CPEIHEM
paeso I,5%, Torma xax B Ge3pymHHX yuacTKaX oHO cokpamaerch no 0,9%; 4) cpem-
Hee coTepXaHue CBOGONHO PacTEODMMOTO Xesle3a B IePBMYHOM DHXJIOM OcaiKe Bla-—
InH cocraBmAeT 6-8%, TOrna KAk B NEPBAYHOM ocaixe (e3pyuHoil SOHH OHO paB-
HO 2%; D) B KOHKDEIMAX DYIOHOCHOH 30HH B IOBHUEHEHX KOJMYECTEAX IPACYT—
creylr Ti, V, in, B Ce3DYIMHX yIacTKAX KOHKDEIWM 9TUX IpUMece#t B IOBH-
IGHHHX KOMMYECTEBAX HE COIepXarT.

T'enesUC CHAEPUTOBHX 3ajexeil aaJeHCHUX OTNOEeHuil llarecTaHa pacCMATpABAICA
5 padorax J.B.Jpocwmesa [1932], A.A.Kopmememcxoro [1959¢, 9.M.Xama-saze
(19597, 1962a), Y.M.Xam@a-same u C.M.AdGacosokt [I963], 3.B.Tumopeeroi
@963, I968} 1 HEKOTOPHX IPYyTHX. DONBNMHCTBO HCCaemobaTeneil cumTanwT, UTO CH-
IePUTOBHE CKOIVIGHMA 00paSOBa/IICH MareHeTHYeCKAM IyTeM, B DE3YJAhTaTe Iepe—
DACcIpeJeleHua Fe, Mn, P B oCBOUHEHHHX WJAX BOJOeMa NOJ, meidicTBMEM MEKpPOCH-
AJIEHOT'0 PAsJOMeHUA OpTaHMYeCcKOr0 BenecTEa.

PacruTeabHag OpraHEdKa, B GONBINX KOJIMYECTBAX IPUCYTCTEOBREIAHR B OCaIKax
8a/8HCKOIO MOpHA, HOpHHAMAEJA ydYacTde B NPOLECCaX CYAKIaTPeiyXidd, OKHCAANACH,
1 M3CHTOK BOBHUKARMEl yIJIeKUCIOTH odoraliaj MJIOBHEe pacTBOpPH. B pesyisraTe,
Kax 9To Hokasan H.M. Crpaxos [[953, 1960 ], BoccTaHOBIGHHH® HODMH XeIe3a K
MRpraHla pPacTBODAMUCH HE OJHUX yYacTKAX HJIOBOTO IIACTA, MUIDAPOBAJE IO He-
My ¥ OocaRuaJiCh B BHIS® KOHKDEUMOHHHX Tel.

TasEuy pERXyUMM PAKTODPOM KOHKDEIHE0oOpas0BaHMA B JNAHHOM CXy4Yae ABIAICCE
noBejieHHe CO,, KOTOpaA CBA3aHA ¢ TBepOHMA (Pasamu cHcTeMol KapOOHATHHX paB-
HOBECUIi:

CO, === H,C0, === (Ca, M Fe, Mn HCO Ca F Mn) CO..
— @2 (ﬁum@a@a’aa)( 3)2'&(@91'3&55&363&) 3

Omsaxo, paspadarTHBafd CXeMy CHISPUTOBOTO DYZO0OPA30BAHMSA, KHCCJISIOBATENH
PasoIVIMCh B OLIGHKS DOJ CeIUMeHTalluyl B 2TOM ABJeHMM. OIHH aBTODH [CTanOB,
1960; Twmodeesa, 1963a,d; 1968] cuYpTam, 49TO DYIHHE CKOIIEeHUA He TpedoBaly
OepBAYHOT'O OCOTalleHNA 0CAINKOB METa/IaMd ¥ BOSHMKAAM Ha (OHe CDeIHHX, RIap—
KOBHX COTSDHKAHUI DyIHHNX 3/I8MEHTOB, TOTAa Xak IpyTHe [Xam@a—sana. Addacosa,
I%S] YTBODKIAJINA, UTO OHM OOPA30BHBAJACE TOJBKO B TeX Yy4aCTKaX aaleHCKOTO
naseosojioeMa, TIe CONSDEAHME DYIHHX KOMIOHEHTOB B MIAX OHAN #3HAYalbHO IO-
BHIIEHH .

PaccmarpuBas 5Ty TMISMMY,CIeIyeT IDMHATE BO BHAMAHHE OONyW "3apameHHOCTE'
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aaMeHCKOT'0 IaJISOBOIOEMA ReJNIe30M U CONYyTCTBYNUUMY eMy 2JeMeHTamu. Kaxk MH B~
IeJli BHlle, OHA MPOABMNAACE B PACHPOCTPAHEHWH OONUTOBHX THIPOISTAT-IAMOBHTO—
BHX DyZ M JIEITOXJIODUTOBHX TOPMBOHTOR B pAne palioHoB OceTHn X JaTecTaHa.
Kpome Toro, olmee MOBHIEHHOE CONEPXAHAE OCTATOYHOT'O EeJAe3a B apTUUIATaX
MOPCKUX CJIaGOM3BECTKOBUCTHX OTJOXeHN{ II0 CPABHEHUW C aprWUINTAMU IDALENb—
TOBHX H JaTYHHO-COJOTHHX Baumit fTamo@eena, I963a, pnc.S], a TaKKe BO3MOX-
HOCTBH YBe/JMYMTL BTH MEpBUYHHE comepXannd B 1,5-2 pasa B paiioHax moBHIeHHO
KOHKDELIH@HOCHOCTH 3aCTarNANT IymaThk, 9TO B 3TOM BoOpoce CoJee mpaBH Y.M.Xa-
mda-3ape 1 C.M.AdGacona [1963], CUUTABINE, YTO W3HAYAJLHHE COLEDKAHUA He—
Jes3a, a BOSMOAHO W pANa IPyTHX MeTaNJIOB B DYIOOHOCHHX BHAIMHAX AANEHCKOTO
MODA Ol FOCTATOYHO EHCOKA.
llonreepHuanTca 5TH MPEICTABMEHAL U NpR CoNee WAPOKAX T'EOXMIMAYIECKNX HC—
caemoBaHuAx. Tak, 3aKOHOMEDHOCTH NOBEICHAA DYIHHX XIMAYECKHX BJIEMEHTOB I
TUIMHACTHX M IIeCcYaHO-aNMeEDUTOBHX NOpOoXaX HUMHe# WpH Nro-BocToKa Hakkasa uc-
cnemoBas .11 Tupun [1982]. Ha radn.I4 noxaszauwo pacupenenexide TiQ,, Fe,
P205u Copr B DPasiNYHHX THNAX NOpoX; UMOpH OHIM IIONYYEHH B De3yJlbTare Co-
CTABNCHUA CHOKHO CMENAHHHX (YOGTaHOBASHHHX NDPeICTARATEIBHEX) NIPos, CoCTOA-
IMX U3 pasHoOTO KOMMYECTBA MHIUBAMyaJbHHX 00pasnoB. llompo6HO MeTOmMKa COC—

TaGmumia 14

PacIpelieNieHAe CPeIHAX CONEPKAHAR XMMIYECKAX BNeMeHTOB (B %)
B TVIMHHCTHX M II@CYAHO-JeBPOJMTOBHX NOPOJAX HUXHE! KHpH
0T0~BoCTOKA KarkascKoit TeocuEriuHams, 1o 1.1 TupuHy [1982]

Hucrno
OTHeNb— )
Paijion, mospacT Hux o6~ | Ti02 Fe £,05 Copr
DasnoB
TyMHEACTHE NOPONH, APTWIIATH, bnaﬁuu
p. Tepex, J142 6 0,90 5,07 0,I58 0,47
p. Tepex, Jﬁ 142 0,78 5,28 0,130 0,57
xp. Borocowui, J5 59 I,00 4,63 0,140 0,63
p. imoda, 35 I6 0,93 6,66 0,190 0,32
[lecuaro—-aJeBPOANTOBHE IODPOIH
p. Tepex, 3132 2 0,52 2,74 0,084 He omp.
______ e
p. Tepex, J7 35 0,56 4,74 0,I2¢6 0,4I
Xp. boroccruit, 5 6 0,59 4,19 0,119, 0,10
p. lEmoGa, J5 2 0,44 5,0 0,II6 0,30
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TABJEHMS TAKNX CPeIHMX Ipod omicaHa B padorax A.BE.PoHOBa 4 Ap. [1952' 1965,
1972; u mp.].

Apaum3 TaCIMUH OOSBOJAET yTBEpAIATE, YTO B IVIHHACTHX IOpoHax KgBrascro-
TO peruoHa HECKOIBKO IOBHIIGHO IO CPaBHEHAW C KIADKOM CONEpEANue Ti, Fe, P;
K 9TOMy moGaBdM, 9TO, IO AAHHHM TOTO %e 8BTOPA, CpejHue CONSDXaHUA ORHCH
MapraHna OCHYHO KONeCInTCA OT 0,05 mo 0,I2%, 4TO TOXe HECKONBKO NpEBHmAST
®Iapk sTOTO oiementa (0,067%), mo A.Tl.BuHOTDANOBY [z9s2].

Ype3BHYAiHO BakHEM T'eOXUMAYECKUM MDH3HAKOM ABARSTCHA HOBEISHHE XUMHYECHHX
9JIGMEHTOB B UIeaJBHOM I'60XMMUYIECKOM Ipoduse WM B DALY NECHYAHNKA-AJeBpPOJIH-—
TH-IVIAHH. B CeIUMEHTONOTUISCKOM ACIeKTe STOT DAN XAPAKTEepHSyeT mepeXxom OT
THIPOIMEAMAYECKY AKTHBHEX OCCTAHOBOK K OOCTAHOBKAM SATHUBL ¥ MOIIEHHOIO Ha-
KONJGHEA TOHKMX MAOB. B aCmeKTe KATATeHeTAYECKOT0 PYHooCpa30BRAHEA MOXHO pac-—
CMATPUBATE JTOT DA KAK NEPeXON OT CHIBHO IPOHMIIAeMHX IOPOI-KOLTEKTOPOB kK
IOpONaM~TIOKPHITKAM, K CIado OPOHWLIAeMHM TVIMHHCTHM OCPASOBEHUAM, CHOCOCHHM
TIPOTUEOCTOATE MPOHUKHOBEHNK DAS3JMYHHX pacTBODPOEB.

HNormraemea ¢ aToil TOYKM 3PeHHA MPO3HAMBEPOBATH mvepmuiica T'eOXFMAYe ORI
MATeDRAT.

Hanmomunm, 4To B padorax H.M.Crpaxosa [1960, 1968] , H.M.Crpaxora, 3.C.
SamvansoH u M.A. Tmaronesoit [1959] GHIO NOKA38HO, YTO B MOPCRUX OTJIOXEHWAX,
CEA38HHHX C YyMEDEHHHMY TYMAIHHMA 30HaMM, Jalle BCETO OCYWECTBAAETCA YUOPANO-
YeHHO® pacIpele/ieHue XUMHYeCKUX 3JeMeHTOB. /Hade romopd, CpelHeSe COINSPRAHWE
CONBIMHCTBA XMMAYSCKAX BJEMEHTOR H, B IepBy® odYepenis, Fe, Mn, P, Cu Hempe-
DHBHO BO3pacTaeT B pALY: NeCcUYaHWK-aleBpOJAT-TJHHA,

Sra 3aKCHOMEDHOCTE OHJA HOITBEpXEeHa B padore B.H.Xoxomosa m P.J.Hemymo-
Ba [I982], KOTOpHE MSYyYMIM CHad0 M3MEHEHHH6 BTODHYHHMA NMDOLECCAME CpPeIHe-
MIOIIEHOEBHS OTJIOXeHEA BocTouHoro llpemxapkasbA. Orasanock (radm.I5), dro B
3TUX IaleoBoloeMax, NNTABNAXCA Marep4asoM TYMATHHX DaBHUH, pPaclpeneieHHs
GOJNBIMHCTBA XUMAIECKUX 2JIEMEHTOB XOpOIO YBASHBAGTCA C COCTaBOM OcaikoB. [leit-
CTBHUTEJBHO, KAK 3TO BEIHO K3 TAGIMIH, COUNSpXAHME Fe, ln, Fb, Cu, Mo K Ipy-
THX SJIEeMEeHTOB 3Jechk YeTKO KOHTPOMMpYeTCS TPaHyIOMETDHIECKUM THIOM IMODPOIH X
SaMETHO YBeJMYNBAETCA C YMOHEIEHMEeM DAsMeDHOCTH IpeoCnamammuy (paxumit,

B aamencrkux orTnoxennax larecTana, CpaBHHTENBHO Clal0 W3MEHeHHHX Karare—
HOTVUECKUME ¥ IMHAMOMeTaMopdMdeckuM: mponeccamu, 3.B,Tumodeera [1963a,6]
nokasala, 4TO KAK B Npelenax, Tax ¥ 3a IpelexaMd CHISDATOBHX 3alexefl comep-
¥aHne Fe B CpemHem cocraBigeT 3,6%, Torma KAk B aAeBDOJHTAX OHO NOHAHAETCA
oo 2,5%, a B MeIROZEDHMCTHX IecYaHukax mamaer mo I,0-I,5%. MurepecHo, uTo
raxoe "yHopAnodeHHoe" pacmpenefeHue Fe OKa8aM0Ch YHACHGNOBAHHHM 316CH OT
ABJNeHN# CeIMMEHTAIIMN, HECMOTDsS HA MHTEHCHEBHOS QOpMUpOBAHME AUAT@HETHISCKOTO
KOHKDOLMOHHOTO CHIEPHTA M WKMPOKOE NO8peMelleHWe DYIHHX KOMIOHEHTOB BHYTDH
TJMEACTHX TOJU, @ TaKKe W3 aprWwlINTOB B aJeBpOJHUTH.

TozmHee, KCCASNYd MHIMBALyaJbHHE I'eoXxuMMUYecKue OpPolH, 3.B.Tmmojesra [1966]
Ha Gonee NpencTaBHTENBHOM MaTepAaJse ycTaHOBAJAA, 9TO Fe, Mn, P A OpPTAHAIEC—
K06 BeNeCTBO B 28JIGHCKAX MOPCKAX OTIOReHUAX CeBepHOTo KaBkaza IpernodTHTENIb~
HO HAKAIVIMBANTCA B TOHKO3EDHUCTHX 0OCAIKaX — TIMHaX ¥ aprmamsrax (radnz.Is).
B mpreenenEol Tadmmle Haudolee NpeXCTaBATENEH MATepdal Io paspesam lEHoro
Iarecrana (pexn Kapa-Koficy, Umpaxuaft, Camyp); XOpomo BHIHO, UTO KOHIGHTDaILEH
GONENAHCTBA DYIHHX KOMIOHOHTOB NAIElT C yBeAWYEeHNeM I'DYGHX TpaHyJIOMeTpDHYec—
KNX pakudi ~ OT IMMH K IecYaHMKaM.

llo maxxem 10.0,TaBpunosa n .10, IyGuenko [1985],3 T08p~AaNeHCKUX OTIORSHH~-
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Tadmuna 15
Pacupenenienne XUMUYECKAX JIBMEHTOR B DA3MWYHHX THIAX IODPOT,
CpelHeMUOLBHOBHY oTNoXeHAl# BocrouHoro IIpenxaEka3ssd,
no B.H.Xozmomosy =n P.!J.Hemymosy [1982_]

CpemHe— m? Anespr— i
MEJKO3ep—| TOBHE
JIeMeHT | HHUCTHe TIecKu Aneepo-| YepHnue | Cephe
OeCKE U u mec- JIATH TVIMHH TVIMHH
[eCYaHNKA| YaHHKY (22) (108) (71)
(32) (33)

Pe 0,50 1,40 2,35 4,80 3,99
I 0,02 0,02 0,03 0,09 0,08
Ti 6, I 0,20 0,32 0,42 0,40
P 0,002 0,01 0,03 0,08 0,05
Copr c,I0 0,02 0,23 2,81 0,38
caco,, 0,68 1,73 3,23 12,60 5,02
v o 9 84 84 Ie2 119
Cr 40 I03 104 I08 83
Fb 4 9 I6 22 18
Cu 4 7 12 26 24
Ga 2 5 I2 26 I6
Ni 3 82 22 49 38
Co 3 5 9 17 13
Ge 0,4 0,7 I, I E:5 0,9
o 0.5 0,5 0,7 1.6 T:5
Zr 218 430 399 248 219

[lpmveuanue. ludpH B CKOOKAX — KOIMYSCTBO HUCCHASTIO npod. CpeIHue cojuep-
manm%ogﬁg Fe, Mn, Ti, P, Cole u CaC0, UPUBEICHH B %, OCTAIBHHX SJI6MeHTOB —
B D i

ax pex Tuswn n Baxcan (JadmHcKo-MalKHHCKad 30HA), a Takke p.Yerem (BocTou-
Eo-Balkapekad 30HAa) cpepjHue comepxaHus Fe, ln, Pb, Ni, Cu TakKe MOCTOMHHO
BOBPACTANT OT NECYAHWKOB M aleBpOMATOB K IVMHaM (Tadm. I7). CloxHee EemyT
cedd JJIEeMeHTH-TUIpom3aTH - Cr, V, Ti, oTYacTH KapOoHATH, Mo, P.

TaxuM o0pasoM, MOKHO CUMTATE NOKA3aHHEM, 9TO B TeX yIACTKAX AaM6HCKOTO
[a/Ie0BOKOEMa, KOTOpHE He COHIM OXBaUeHH GoJee NMO3THAMA M HHTEHCHBHHMY Ipe-—
00pa30BaHAAMA, NOBEISHNE DYIHHX XMMAYECKNX DJIEMEHTOB B MIEAJNBHOM JHATOMOTO-
darmanbHoM mpoduie THIMYHO IJIA BCEX MODCKMX BOJOEMOB TYMHIHOM 30HH. /X pac-—
MpeZesleHne NOTIUHAETCA BaKOHAM TUIDOIMHAMUKA W OHM KOHII@HTDADYOTCH B 3aTill-
HHX y4YacTKaX BMECTE C TeJATOBHMM TVIMHMCTHMA YacTHIAMA, 8 B IANbHeMmnX xara-—
TeHeTMYSCKNX IPeoCpas30BaHUAX HACJeIyRT 3TA GIAroNpROCPEeTeHHHE OCOGEeHHOCTH.

B zoHe HHTeHCHBHOTO KaTareHesa U IMHaMoMeTamopiusMa HOBeNEHME DYIHHX Xu-
MITECKHX BJIEMEHTOB Pe3Ko MeHsercH, [lleficTBuTensHo, B Tadn,l8 mpmBomMTCA pac-
IpeJIeIeHAe XHMAYECKHX BJ6MEHTOB B DASMNYHHX THIAX HOPOJ, CIATARNUX DYILOBME-—
mapmie OTIOXeHHI XHOB-BOpUMHCKOTO paitoHa. JMToMOTMYIeCKNe THOH IODPOI BHIEIS—
HH HA OCHOBE MUKDOCKOIMYECKOT'0 MCCJASNOBAHAS OPO3pAYHHX IMKHOB C yYETOM pe-
8yJIBTATOB TPAHYJNOMETPHIECKOTO AHANM3A.
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Tacmma 16
Cpepuue COIepMAHVA XUMIUECKUX SueMeHToB (B %)
B MOPCKHX OTJIOReHWAX aaneHa CemepHoro Kaexasza, mo 3.B.Tumofeesoit [i968]

Pation Tun mopoaH Fe P m Copp
Jaduno-Mamgnucruft  Apr@iauT 9,80 0,06 0,13 0,75
Omeenit TarecTan, pexd ApTH/UTHT 4,38 . 8,08  G75.  L37
Kapaxolicy, “amempornr | 3,867,082 0,042 0,44
S, “Tlecwanux Tmmmmors# 3,15 0,07 0,05 0,08
Camyp Tlecuauuk TVIMHACTHIk . 3 0,0 .
Pexn Tepek, ApMxu  ApruiumT 4,26 0,06 0,05 I,I4
Pern Inexa, Tyou Aprmwmr (cpemmee) 4,97 0,09 0,07 0,75
CeBepo~3anaHuit ApraaT 5,08 0,08 0,I2 0,59
Kasxas, pexn “Arespomsr 4,28 0,07 0,I3 0,37
M, JHOAX0, — @ = = e e e e e o m m o m m — e
cepust Tofirx Iecyannx 3,72 0,04 0,04 0,36

Owxasaliock, 4YTO pacmpeneienne Fe, Fb, Mn, Mo NOBOJBHO 3aMETHO OTIMYAETCH
OT IOBEUEHUA OCTANBHHX XUMIIECKMX dleMeHToB. OCHUHO 3Iechk DYIHHE 3JI6MeHTH
IPeMMylIeC TBEHHO HAKAIVIMBAKNTCA B IOCUYAHWKAX M &JeBPOJIMTAX, TOLNA KAK KOHIeH-
rpaups V, Cr, Ga, Ni, Ge, Zr ocymlecTmIAETCA B TOHKOBZ6DHUCTHX IVIMHAX, IVIH—
HUCTHX CJaHIIgX ¥ apTH/IATax.

Ha puc.32 nprBemeHO CpaBHEHHE HIEaNBHOIO JNTOXOTo—DannaJEHOTO OpodHmis,
NOCTPOEHHOTO IO NAHHHM Tadn,.l8 mis aaleHCKUX DPYNOHOCHHX omioxenuit XHop-bop-
UYMHCKOTO pafioHa, ¢ aHaJOTMIHHMY TIpafukamy, XApaKTepH3yONAMA TOAp-aajeHCKUS
OTJICKSHAA IpyTrux paitoHor CemepHoro KaBra3a BHe BS0HW IMIYOOKMX BTODHYHEX Ipe-
oOpasoeannft (cm. madm. I7).

IipA CONMOCTARNEHAM STHX MATEDHANOB CIEAYET yUMTHBATH, YTO OHU NPEICTABIA-
0T HOCKONBKO pasHHe naneoreorpafuieckue odcTaHoBKM. CoraacHo maeEEM B.T,Opo-
JIOEa [1965], IOAPOCHO DACCMOTDEHHHM B ONHOM 3 NpeHIymuX pador asTopos | Xo-
J0noB, KuxHaznse, 19836]. paftons CeBepHOTo KaBKasa OHIM DACIONOKSHH B Conee
IpACPEKHON YacTH TOAP-8AMEHCKOTO MODZ, TOTHA KK OTVIORSHUA YHOB-BOpYMHCKOTO
pafioHa XapaxTepHsynT ero Gonee INYGOKOBOIHYD 4acThb.

EcrecTBeHHO, YTO adCONNTHHE BeIUYEHH CPOIHAX CONEDEAHUH XUMUUSCKAX 8-
MEHTOB B 8THX TOMIAX MOTYT CHJIBHO pa3/M4aTECH MeRIy CoCof, XOTA HNOBEISHWe HX
Ha mpouiie NONXHO COXPaHATE OOyl HaNpaBJIeHHOCTE.

Ha pwc.32 Xopomo BHEHO, ¥To Fe, Pb, Ma, Mo H, OT9acTH, Co B paiftoHe MacTo-
poxnenns Kusui-Jlepe BeOyT Ce0A AHOMAJIBHO. VX NOBHIEHHNEe KOIXYECTES YCTAHAB-
JMBapTcA JGo B Gojlee NPOHMIIAEMHX aJ]eBpoJnTax, JMeo B IeCUaHHKAX.

JleTanbrHoe H3ydeHNe MPO3PATHHX WINGoB sTOTo pafioHa mOKas3ano0, 4TO B AleB-
POMTAX ¥ NeCYaHMKAX MMMPOKO PacIpoCTpaHeH NEPUT BTOpOf# IeHepauuu. BmecTe c
IHPPOTHHOM ¥ NpyTumi CYMb{UTamMl OH HepemKo ClRaraeT CERymAe MAKDOIMPORAIKA
WM ABHO KATareHeTHIECKAS MUKDOCKOINIEHMS B IleMeHTe. Helb3s Takke He oTMe-—
THTH, 9YTO 9aACTE: CYAL{MIOB, NPAHAMADNMY yIacTHe B KOHKDENUEOGDAa3OBAHUM, He-
COMHEHHO BOSHHMKJIE HE B CTAIMK JHaTeHe3a, KAK 3TO NPUHATO OOCHYHO HCTOIKOBH—~
Barhk, a HECKOJNBKO IO3[HeE, B CTANMO IOCTIMAI'OHETHYECKHX IpOIeccoR. (06 2ToM
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Tabmmia I7

Pacmpenenenne 216MeHTOB B IOPOIAX KDOKHX MOPCKUX ,oTHoReHu#l JadnHecro-ManrkuHCcKO%
1 Bocrouno-Bamkapexofi 3on CesepHoro Kaskasa [l“aspmoa, Jyduerko, 1985]

Tucno

Topoms cr N V¥

npod

Cu Co Pb Ga Ge Lo c 002 Fe in i B

lxuruarcras oBuTa (Toap-aaleH), pexn THBHI, baxcay

e e o e e T e e o = e o = e o —

Me)xo3epHMCTHE mecYa-
HUKY ¥ aJeBPOJHMTH

o —— — — e - = —— ot —— —

SN IS T e ke e e e o TR em e e A e e T e e TR e o R e e S e em e cem e -

98 17 "7 26 9 Is 15 1,5 1,5 Ber 0,18 0,98 0,0I 0,49 0,06

S S e e R e o e e e e e e e e S et e e e S e S e w—

T R mm mm o e e e e e s e e e e A e e M m e S e e et m e e mm e

AprammaTs 5 90 47 II9 40 16 28 dI 2,2 I,5 0,3 0,06 2,68 0,02 0,86 0,006

------------ J—_-ﬁ_u-T;aE—;aEeg,hpT‘IErgn——-__—---q—__"-q__-&_—--—_u
Tecwasmxa 9 42 21 50 16 9,9 I5 14 L,3 1,5 002 2.4 1,95 0.17 70,23 0,035
Anespomrs 4 78 47 97 % 16 % 2 L9 L5 0.7 0285 3.00 0,045 0,41 0,084
Aprummrs (rumw) | 15 77 56 I4T 55 15 % 92 2.4 1.5 0.40 O 4.1 0,04 0,5 0,06

Ilpumevanne, Fe, Im, Ti, P, ¢

opr*

€O, - B %; OCTAJABHH® S/IGMEHTH ~ B n.107°%,
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Tadma I8
CpermHue ColepXaHnA XWMAYOCKUX SJIEMEHTOB B IOPOIAX BEDXHEANAXKaMCKON CBATH
B DYEOCOZeDEauMx Toamax XHOp-BODYMHCKOIO paitoHa

Hopomy Tweno  pe T P Cypn Kapdo- 6. 53 v ou co P Ga Ge Mo zr
mpod PT  marw

MeJmo3epRACTHE I3 4,77 0,313 0,43 0,046 0,I5 4,57 6I 34 80 39 I7 50 19 I,77 2,1l 176
IeCYgHUKH
Arespommty 6 523 0,344 0,42 0,07I 0,I8 4,23 58 38 8L 40 17 42 2I 1,67 1,99 180
TmmmeTse cxesmus T TT7~7 LR ONT LR e e e T
s e 80 4,91 0,I32 0,52 0,072 0,68 1I,I5 70 45 I30 63 I7 40 30 2,2 1,80 I90
EJIGBSOJIE;H b nac—qann— h _____________________________ H -e'

Ki Ge3 KapGOHATHOT'O 38 5,15 0,267 0,45 0,06 0,I8 Her 65 40 89 4I I8 41 21 I,8 2,08 o0H.
LO8MeHTa

e e o e e T e R e N M M e e e e R S o e mm M T e e e M s R e G e e S S e e o S = —

ATeBPOMHTH ¥ HDEBYaHA-
KW, CIeMeHTHpoBaHHHe 52 4,88 0,42 0,38 0,07 0,I5 9,74 50 33 72 3 .Ie 49 I5 I,4 2,0 "
KapooHaTaMA

—— e e e e e e e s e e R M e = e s e e Em = e —

llpmmeuanne, Fe, Mn, Ti, P, Copr' XapGoHATH — B %, OCTAJLHHE BJ6MEHTH — B n*I0
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P mc. 32. 3aKOHOMEDHOCTH pacnpeleJieHUA CPEJHUX COZepRaHmit XEMIIeCKNX 3Je-
MEHTOB B DYAOBMENALNEX 2aJNeH-TOADCKMX TOJINAX KaBkasa

A - Xuop-Bopumuckmt pafion; B - Jadmmo-Mamcmmcxuit pafion; B -Bocrouno-Banr-
KapCKER paltoH; a4 — NeCUAHUKM, MeJKOSEDHUCTHe NecYaHMKN; § — AJEBDOJIUTH, aleB-
PWTOBHE ADPIAUIATH; B — ADPTAAIATH, IVIAHH, TVIMHHCTHE CJAHIH



CBUIETENECTBYET TO O0CTOATEMBCTBO, 49T0 MHOTHE CyABQUIHHE KoHKpemua B I, ¥VI
1 YII maykaX BepxHeAnaXKaMCKOf CBUTH OTIOTINBO KOHTDOJMDYOTCA HE HaIIacToBa-—
HIeM BMelaliyX IOpOX, & HaIpaBAGHAEM KJIUEBARA, BHTATYMBAACE IJIVHHHMA OCAMH
BIOJNEL ero IulocKocTell [Xononon. Kurnanse, IQSB&]. Ilpu sTOM HEPemKO HADALY C
HOCOMHEHHHM BAMAHAGM KJIMBAXA NPOABJASTCA M JMTOJOTHYECKUH KOHTpPonMb. B pe-
3yALTATEe KOHIEHTDAIWA CYNBPAIHHX KOHKpelWil MPOMCXOIMT B XOpOMO IIPOHMIIaeMHX
H7acTax MeCYaHAKOB, & OpMEHTUDYWTCA OHU B COOTBETCTHUH C OCMHUM HaIpaBJeHUeM
KM BARA .

BropneHasa cyasdrimsalnnd HaumGoMee NPOHMIIAGMHX IOPOX TecHefimum odpas3om CBA—
3aHa ¢ UX RapdoHarmsauueit., HapAmy ¢ IuareHeTHYSCKEM KapCOHATHHM MaTepuaoM
B [IeCYAHO-AJI6BDUTOBHX DABHOCTAX MOPOX GOXBIYD POJNE HIpAaeT KaTareHeTHYecKuil
neMedT. OH Tak Xe, KAk W MHOT'MEe CeXKyuMe IPOXUJIKA, CJaTaeTcd CULEPUTOM K MaH-
TaHoCHIepUTOM.

Taxum oGpasoM, GaxTUUeCKHil MaTepuas] NMOBBOJLET YTBEDPHNATH, 4YTO B DPyZOBMe-—
ManiuxX OTIOREHNAX XHOB-BODIAHCKOTO paiioHa MHTEHCHBHO IPOABHJIOCH KATAreHETH-
UBCKOe Iepepaclpemesonre DYLHHX XAMUYECKUAX BJEeMEeHTOB, KOTODHE B pe3yanTaTe
BOBIEHCTBAA TEPMaJIBHHX DACTBODPOB CHANM KB3BIEYSHH H3 IVIMH, APTHIATOB B IVIH-
HUCTHX CJAQHIIES ¥ B BALE CYJALJUIOB I KADPOOHATOB MEPEOTIOKEHH B IDOHMIIEEMHX
ojacTax IMeCYaHWKOB M aJeBPOJIMTOB, 8 TakXe IO TpeNMHAM X Da3JoMaM.

B pAze npeIHIymHX pador [Xoﬂonoa. Kuxnanse, 1983a,6; Kuxxanse, 1986] OR—-
Jla OpeIJIOReHS SJIU3MOHHAA THNOTe3a (OopMAPOBAaHUA KATATeHHO-IMHAMOMETaMopiu—
YE@CKOT0 KONSeIaHHO-IOIMMeTALINIecKOr0 MeCTOPOXIeHAR Kusui-Jlepe ¥ paccMOTDeH
BO3MOKHHA MeXSHN3M DPYLoOCpa3oBaHUA, OCYCJIOBISHHH{I IMOTDYRSHMEM CUIEDHTOHOC—
HHX DYZIOHOCHHX TOJI HA GoJElMe TUIyCHHH, yJacTueM X B HOCJHeIyHIMX IpoLeccax
WHBEDCHA ¥ CKIATKOOOPa30BaHMA X HepepaclpeliefieHneM DYIHHX KOMIOHEHTOB IIOT
IeficTBreM (WHOMIOB, BOBHMKIAX B OGIACTM BHCOKNX TeMIepaTyp M ZasaeHuil. Donees
noIpoCHCOe ee COCYXIeHMe OyIeT BHIOMHEHO B CJAIyOUMX paszelaX MoHOIDabuH,
3eCh Xe CAeIyeT MOMMEepKHYThH ONpeme iyl DPOAb SOAT'eHeTHYeCK!X IpOIIeccoB,

B CYWHOCTH CO3JABUHMX KOTIeJSHHO-IOMMMeTaLINISCKAe MECTOPOXKIEHUA Ha Oaze CH-—
IePUTOHOCHHX TOJI.

OnuT mpHMeHSeHHA KIACTEPHOTC aHANH38
K OIeHKS WHTEHCUBHOCTA BSIMTeHS8THYeCKMX IPOLeCCOoB

CamocTOATENEHY I OYEHD BA¥HYD IPOCIEMy HDPeICTaBIAET OLSHKS MHTEHCHB-
HOCTY BTODHYHHX IIpeolpa30BaHd#t 0CANOYHHX OTJIORSHUN B pasHHX JacTAX KEmoro
CKIOHa Bonwmoro KaBkasa.

Pajion MecTopoxmerus Kusmi-Jlepe mo CTemeHM I'eoXuMUYecKofi M3YUEHHOCTH AB-
JIAETCA NPEeKPacHHM IOJMTOHOM, Kax OHIO IOKa3aHO BHIS, B 6r0 Ipenesax GHIM
CHCTeMaTHIHO OMpodoBakH MECTh JNOROJBHO NOJHHX Das3pe30B aafeHCKAX OTJoXeHMl
(cm. puc. I2).

B mpenenax pymHoro mnoiA B paffone JlesodepexHoft 3aleXd B eCTECTBEOHHHX OCHa—
REHHAX OHn omMcans paspesd [- m IY-IY. 9Ti paspesH BRINYAMM B CeGA COOT-
BETCTBEHHO IIOJHYD TeOXMMWYECKYN XapakTepucTHry mader II-YV, a ramxke VII-IX, Ho
IPaKTAYeCKN He NpelCTABNANM TY 4YacTh OCHAXEHMA, B KOTOpO# Ha IHEBHYKN IOBED-
XHOCTH BHXOZMT JleBoGepeXHAs pyIoHAA 3ak6Xb. Kpome Toro, paspesom [I-1I 6wmm
OXapaKTepR30BaHN NapomH nader I-Y, oOHaxXeHHHE Ha OpaBoM Jepery p.Kusui-lepe,
B paitoHe [lpaBoGepexHol 3alemu, XOTA CamMO DYIHOe TOJO 3IeCh Takke OMPOGOBAHO
He CHTIO.
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llommoe nepecederne JleBoGepeXHoit 3ajexy E LEHTDE DYLHOTO HOJA GRIO EHION-
HEHO II0 WToJXBHE 4, B 3TOM paspese V-Y CHIM NeTalAbHO MCCAENOBRSHH IaIKu Y1,
VIl 7 Baleramimee Cpel¥ HMX DYIHOE TEJO.

Ha paccroanuy 0,7-I1 KM X BIO-BOCTOKY OT IIOCEJNKA pasBemku Kusnmi-llepe Gwn
IeTalbHO MccaenoBal paspes I-I, XapaxTeprsywumuit DYIOOHOCHHI cTpaTarpadudec—
Kxufi ¥HTepBad M Ce3pyTHHe MOPOIH 23 IpeIeNsMA PYIHOTO HOJAA MeCTODOXISHMA (Ga-—
nmxa CHesHag). B Hem ompoGopauuchk nadky I-IX. C Ipyro# ¢TOPOHH, K CeBEPO-3a—
nany or mocesixa Kusuia-lepe, mpumepHo B I,7-2 KM oT Hero, B paiioHe OKpanHH
nocesxa XuoR (Camka JlaBnHHad), Hamu GHJIM IOTAJNBHQ MSYYEHH DYHOCOIEDXAlue K
GespymaHe oraoxenus (paspe3 YI-YI). B arToM paspese mpencranieHH mauxd L-YII.

Bce mepeduc/eHHHE paspesH OIUCHBAMNCEH CHA3Y BEePX M OHIM BechkMa paBHOMEp-
HO OIPOJOBaHH WHIMEBMIyaJIBHHME O0pasnamMf, XOpoWO OTPaXablEMA JIATOLOTHISCKYD
HEOITHODPOIHOCTE IOpOI IO BepTukand. B cpemwem Ha I1 m momHOCTH IpUXOMUICH
oImH ofpaszell. OOpasiu Cwir W3yYeHH HA cojepXanve re, Mn, Ti, P, Copr m COy
XUMUYSCKAM IIyTeM, & MeTOJOM KOJMUYSCTBEHHOI'0 CIEKTPAJBHOT'0 AHAAM3a B HAX yC-—
TagoBleHo pacupenerense V, Cr, Cu, Pb, Ni, Co, Ga, Ge, Zr.

Ing Toro, 4ToOH MOmoHTH K QOBEKTUBHOR KOMMUECTBEHHOW OUGHKE WHTEHCHBHOC—
TH KaTareHHO-THHaMOMEeTaMODIHYeCKNX IpeoCpasoRaHuit, Bech colpaHHHY Hamd dak-
TUYECKN MaTepHaa CHJ MOTBEPTHYT KJIACTEPHOMY MATeMATMYECKOMy aHaM3y.

lmes McceNOBAHUA 3aKI0YaNack B ToM, UTO IIpd ODOBEIGHHH CDABHUTEIEHOTQ
TeOXUMUYECKOTO aHAMM3a NOpoLoodpasylolnX, DPeNKuX ¥ PACCEAHHHX XUMUUYECKAX 5Je—
MEHTOB B OCANOYHHX TIODOJAX OCHYHO TPYIHO CONOCTABUTE MEELY COoC0fi IMTOAOTO-
neTporpa@IecKyl XapaKTepuCTURY HCCIeMyeMHX OCANOYHHX HOpoX, ¢ OmHolt cTopo-
HH, # HX "reoxuvudeckuit odpaz" - ¢ mpyroit. Iocremmuit game Bcero OpAHATO
#300pakaTh B BWIE CPEIHEero APHIMEeTHYSCKOTO COISPHAHUA WIYISHHHX YUMUYECKHRX
BJIeMEHTOB (X¥), a Tawke CPeZHETO KBANpaTUYHOTO WM CTAHIAPTHOTO OTKIOHEHUS
(8) mumm xosdduimenra sBapuaruu (V), 4To MM ¥ GUeaayd B Hadale IVMaBd. Cremy-—
8T, OIHAaKO, NOMYEepKHYTh, UYTO BCE 3TH CTATHCTHIECKWE pacdeTH QopMaJbHH, Xa-
PaKTEpU3YRT NOBSIEHWE TOJBKO ONHOTO KOMIOHEHTA A HE IMOSBOMANT 00LEMHO pac-
KDHTE IIOCJAENOBATEALHOCT: NI COOTHOMSHAE TEONOTO-JIMTOMIOTHISCKAX B TeOXIMIYe-
CHAX IIpOIIeCCOB.

I Gollee yCIELNHOI'O DelleHMA MOCTaBJeHHO# 3a7@ud, T.e. OUeHKH COOTBETCT-
BUA JUTOAOTO-HEeTPOrpadAveckoro THIA CCaIOYHHX HOPOK, CHATANIMX DABIUYHHS
paspesH PyNoBMemaniuX OTIOKEHWi, ¥ UX "TeoXMMUYecKoT0 odpasa" MpAWIOCE IpHU-—
MEHUTH OIWH M3 BAPUAHTOB KJIACTEPHOTO aHAaJN3a [ﬂmpax, Omenn, 1977; AdpamoB
2 Op., 1979, I984], a UMeHHO KJIACTEDHHI 8HANM3, OCHOBAHHH{t Ha KpuUTEpHM Oim—
¥afimero cocela.

B rayecTee MeTOIA KIACCHQMKRAIMA MCIOAB30BAJICA SBPUCTHYECKUl METON aIVIO-
Mepalyn MHOTOMepHO# Teoxumwrdeckoll uHpopMmanud, OCHOBAHHONW HA CASIyOIMX MpHH-
munax: I) IpyIImMpoBKA IAHHHX NMPQBOLUTCA MepAPXUIeCKMM CIOCO0OM CHHASY BBEpX
© BHNOMHEHWSM Ha KAXNOM Ware arviomepanms yonoenit mdn Lppy = Lpgo, rme Dpgg
- paccTodHAe ToukH P B iaacrepe K; Q - momosmenme K mo N; N — pasmep BHGOp-
KH; 2) Ha KagkNom Dare aIvVIOMepallud IJIA BCeX TOYeK, BOMENUAX B TPy, C9d-
T8ETCA HEOGXONMEM BHIIOJHSKUE CHSHYDWTO YOMOBAR: Lpp, < ngn » TES Lpgy -
cpenfee pacCTOAHME M3 BCEX DACCTOAHME ToukM P O OCTANBHHX TOYEK B KJIAcTeps
ara z aTJIioOMepauy, ngR - CpeIHee pacCToAHMS IIeHTpa TAKECTH KJIacTepa K Ha

mare z+1 aryoMepanuu, - KIACTEP, B KOTODH{ HomafaeT TouKa K Ha LaTs Z+1
aryomMeparin .
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Iis MCKIWMEHNA BAMSHAS aCCONMTHHX KOHIIEHTpalUM} SIEMEHTOB Ha I'e0XuMUISCKYH
KISCCHPMKALAKY TUIOR TOPOJ MH IPOMSEEJM HOPMADOBKY MCXOIHHX NAHHHX B CJAEIy-—
n n
meM BATe: X* = 1g c?/i=1 lg Cy, The Cj - KOHNEHTpauuA i-TOTQ 3JEMeHTa B TOY-
Ke n, R — KOJIMYeCTBO BJEMEHTORB.
B KauyecTse MepH paccTOAHAA MeRLy Toukamu Py # P, BHODaHa eBKIMNOBA HOpMA:

2] =
Lp _ = (xiq - x} )]33. TIE x§1 " x§2 - KOHUEHTDALMN B3JIEMeHTOB, COOTBET—
cw%ywmﬁ% roukam Pr # " Po.

TlockonbKy MpeLIoxeHHAA HODMADOBKA NPABOMUT K TOMY, 4YTO B OIHH KJIacTep Io-
HajanT TOYKK C HAWGONbuAM KOSQQUIueHTCM KOpPpe/AllMM IpH3HAKOE, MOXHO CYHTATH,
9T0 BCe OCBEIUHEHHHe B OTHEJBHHE KJIACTepH IPYHOH Mpod odlalanT emaHo# reoxu-
MAYECKOfl XapaKTepucTAKOR M COOTBETCTEEHHO OTHOCATCA K KOHKDETHOMY I'eOXUM-—
YECKOMY THIY IOPOIH.

Knacrepruit aHaiu3 OHI BHIIOMHEH G NOMOWEBN SAEKTPOHHO-BHYHCAATEABHON Mamd-—
HH "MaHCR-32" B Jladoparopru kafelpu reoxumuu MIY mm.M.B.JloMoHoCOBa ION pyKo-—
BogcTBoM A.B.Adpamoma.

B pesyasraTe MamMHHOR 00pAGOTHKE BCEX HCXOIHHX IaHHHX IO mporpamme "[iaH-
2" OWIo NPOBeIEHO IepBoe 00beIMHEHUE TOYeK B KJIACTEDH; OCHenUHeHAE IPOBOIYA-
JIOCh B HOCKOJBKO liaroB. CpelHme CoCTaBH KJIACTEPOB IEPBOTO Wara o6beIMHEeHUT
chayzuay "Touxamu" BAA BTOpOI'O mara OCLeJuHEHHA, 2 CPejHMe COCTABH KIACTEpPOB
BTOPOTOQ Wara COCTABJANM BHOODKY IJIA TPETHErO Wara OCheIMHEHHA.

Kpurepuem BHOOpa padodeil CHACTEMH TPYTMIMPOBKA QHANMB0B CIyHWIa OTHOPOI-
HOCTH: (OIHOMONAJBHOCTL) COCTABOE BHISNEHHHX TDYII # HX XOpomad KOPPeIAud C
JAToNoro-neTporpaddecKAMA THIAMA IOpoX. Ha mepBOM 3Tale DOCTPOSHUH OCHOBOM
IVIA TDYNOMPOBKH TOYeK (KIacTepoB) HOCHyRUJAa BCA CYMMA HCXONHHX INaHHHX IIO
BCeM WecTH JAToJOoTo-ParuarbEEM paspesaM pynHoro nond Knsumi-~Ilepe. OdpadoTka
IaHHHX, XApaKTepU3yKIMX 3Ty TeHepaJbHyl COBOKYIHOCTL, MOSBOJMAAA BHIEAHTHE BO-—
CeMb TUIOOB KJIACTEpoB. HaRpuil M3 HUX XapaxTepd30BatCA CBOMMH COOTHOMSHAAMY
XMMAIECKAX BJIEMEHTOB. /X KauecTBeHHAsA XapaKTePUCTUKA NPHBOIMTCA B Tadm.Id.

Tadnmuua 19
KagecTBeHHAA XADAKTEDHCTUKA RIACTEDOB,
TUOINIHHX IJIA BCETO PeTKoHA MecTopoxueHms Kmsui-Jepe (paspesuw I-YI)

Tun MaxcumMalpHOE CO~
Kjac- | IepxaHne XUMIIec— MuHUMAJIBEHOE COIEpEaHMEe
Tepa KUX 3JI6MEHTOB XAMAYECKAX BJJIEMEHTOR
T V, Ni, Ge : M

2 T C0,, b

3 Cr, Cu, Ga -

4 P =

5 - CO,,y Ge

6 Co, Pb, Fe -

7 in, CO, Ga, Co, V, Cr, Cu, Fe, Ni, P,Zr.Copr
8 Mn P

Hampuit paspes, ASy4eHHHE HaMum B IpelenaX MECTODORHeHuA Kasui-lepe, mocie
BHJIZIGHUA COOTBETCTBYNIMX THIOB KIACTEPOR CTANO BO3SMOXKHHM HPEICTABUTE B BUIE
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OIpEISNEHHOM IIOC/ENOBATEABHOCTH "I'eOXMMAYECKAX 00pa3or". Taxne KONOHKA MpU-
BOZATCA Ha pHC.33 moxX mHEekcamu I-YI. Pumckuvu Ludpavd DAIOM C KOJOHKAMA
0003HAYEHH HOMepa HaYex B JAHHOM pa3pese, apaCCKUMM — THIH KJIACTEpOB.

Henesa mpw 3ToM He OTMETATE, YTO B K4KIOM Da3pese HameuyaeTcA CBOA COOCT—
BeHHad IIOC/NeIOBATENBHOCTE CMEHH THINOB KJIACTEPOB IO BEDTHKAMH. B SHAYATENb-
HO{i Mepe OHa CBA3aHa C YePeJoBaHWeM DA3IMIHHX JATOJOTO-IeTPOorpafHIecKAX TH~-
[I0B IDOPOJ B DPa3HHX IAYKAX BepXHeAJaXKaMCKOf NONCBKTH, YTO B KOHEYHOM CUETE
BaBMCHT OT COOTBETCTBYWIMX WSMEHeHHit JMTOIOTO—PalMalbHHX OGCTAHOBOK BO BpE-
MeHd,

3aKOHOMEDHOCTH 9eDPeNOBAHUA THIIOB KJACTEPOB B M3YYEHHHX Da3pesaX BOCIpO-
HU3BONATCA Ha JAATDAMMAX DHC.34.

Ha BTopom arame uccaeloBaHUA O0BEKTOM KJIACTEPHOTO aHAaJA3a CUelallachk y&e He
cyMMa Bcero TeOoXUMUYECKOTO MaTephAania, & KaxOHit W3ydeHHHH HaAMU NHUTONIQTQ-Te0—
Xuvz9eckuit paspes B OTHENBHOCTA. B pesynnTaTe B KAXIOM U3 WECTH DPA3PE30B CH~
JIO BHOGJNEHO N0 CEME-JIECATE KJACTEDORB, OTDAXANIMX CAMHE DA3/IMYHHE 0 TOpasio
donee "mecTpHe" CoYETAHMA XUMUIECKHX SJIEMEHTOE. YacTh U3 HEX YIANOCE 00hemu—
HNTE B 15 TumoB wiacrepoR (radm.20), Torma kar mpyrae, B xoumdecrse 11 wiac-
TEPOB, OCOCWEHHD He MOJUAMACEH H COCTABHAM BIQJHE CaMOCTOATENBHHE I'e0XHMHYe—
CrHe coodmecTBa. /X KavecTBeHHAdA XapaKTeDUCTHKA IPHEOIMTCA B Tadkd.2I.

B menom ¢ nomomsn IS TumoB u I1 uHIMBAIyaABHHX KIACTEDPOB MH MOKSM OXapaK-
TeDPA30BaTh '@OXUMAYECKMl OCIMK M3YYeHHHX pas3pesop pafioHa Kusui-Jlepe, mpudueMm
He BH3HWBaeT COMHEHH, YTO Takad 0ojee CJOKHAA MUCKPETHOCTE NOJNAKHA BRINYATE
B Ce(fi He TOJBKO IEDEHYHHE NPASHAKA OCANOYHHX [OpOL, HO ¥ CYMMYy XX GoJaee
NO3IHUX, BTODPWYHHX IpPeoCpasOBaHMil,

Ha rpafwre puc.33 pesyasTaTH BTOPOTO STENA KIACTEDHOTO aHamnsa (KOJOHRH
12 — ¥I?) ms00paxeHH DAIOM G KOJOHKAMY, OTDAXANIEMA IeDBHI 5TAN 06padoTER
mMaTepuana.

CpaBHEBasA MeXIy COCGO0# TeOXIMHYECKME KOJIOHKH, COCTaBJEHHHE II0 Pes3ylbTaTaM
IepEOI0 ¥ BTOPOTO dTama HeclAemopavds (cM. puc. 33), Helb3A He 3aMETHTh, YTO
MBKCUMaJBHEM CXOICTBOM 0GIalanT KoaoHkM I-I2, [-I2, I¥-I¥2. 3tz odmerTH He
BaTparuBapT DPYIHHX CHOMMIeHu{t ¥ XADaKTepH3yOTCA OTHOCUTENBHO HeCOJBIHMMA BTO-—
PHYHHMY HM3MEHSHHUAMA. [Io-BAIMMOMY, HMEHHO 3THM OOBACHAETCHA UX YIUBATENBHAT
OJEB0CTH KAK IO CTENeHM NACKPeTHHX accomuaunit, Tax ¥ IO JTEMEHTHOMY COCTaBY
Ha ofoMX 8Tamax KJacTepHoI'o aHajusa.

Pesko oT/au4¥aeTcA OT HAX paspes ¥V, Kax #3BOCTHO, B OCHOBE €rO RKIacTep~
Ho#t XapaKTepmCTHKM JNeXUT MaTepHal, CoCpaHHHE B pesyabTaTe IOKYMEHTHADOBaHHUA
4 OIpOCOBAHUA DYI ¥ PYLOBMemAnMX IOPOX, BCHPHTHX WTOXBHe# 4. OveBmmHo, 4TO
B 9TOff YACTH DYAHOTO oA HHTEHCHEHHE BTODAUHHE MSMEHEHHA, TEeCHO CRA3AHHHE
¢ nporeccaMd PynooCpasoBaHMA, IODUBESH K TOMy, 4YTO DPe3yJAbTATH KIACTEPHOTO
gHaJM3a MepBOTO W BTOPOTO ITaNa CYUWEeCTBeHHO OTANIARTCH IOpyT OT Ipyra. oTH
OTIMYAA 38KINYANTCA U B CTENEHM IMCKPETHOCTH IeOXUMAYECKHX accoupanait, u B
COUETaHNAX SJIEMEHTOB, OCULOIUHAEMHX B THUIH KIaCTEpOB.

Taxum o6pasoM, MH IDUXONEM K OYEHE BAKHOMY METOAMYECKOMy BHBOILY: C D a-
HeHNe pesynrrTaToB JOIBYyX2TaOoHOTO XKJXIAac-
8DHOIrO aHaiuWui3da NDOBBONXIAET KOAIHMYECTEBBEH--
0 OLHEe@EHTP HHTEHCHBHOCTDH BTODPHEHYHHX "Ha-
OXKeHHHX" ODpoHnHeoccoB a4 O6aarogpapd BH5TOMY

# BOBMOXHOCTSE: JTOKAJH3IALHUE ONOAHMETAN-

o hmAa o
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Pxec. 34. TpavME [OCIeNOoBATENIbHOCTY CMEHH THIOB RJIACTEDOB B paspesax
MecTopornenns Kusmr-llepe

Tadmag 20

KauecTBeHHad XapaxTepUCTHKA KJIACTePOB, THIMYHHX IJIA BTODOTO 2Tama
ACCIeNOBaHNA paspesor (I12-yI2) pajlona wmecTopoRIeHnA Kusui-liepe

Tan MaKCHMAIBHO® CONepHAHUE MUHAMBJIEHOS CONEDEAHAS
;c.;x:c-— XUMIYECKUX SI8MEHTOB XUMIYECKHX SAEMEHTOB
a
1 v, Cr, Cu, Ni, Co, Ga, Ge P(7)
Fe(?), Mo(?), Pb(?)
2 v, Cr, Co, Ga, Ge(?), Ni(?) co,
3 Pb,Ni,Fe(?),ln(?),Zc(?),Ge(?) €05, P(?)
4 Ty G, Copr' Ga(?), Cx(?) Mo(?)
2 gOPP(v) CO,, Zr(?)
opr? Ma, CO,
7 Ga CO,, Mo(?)
8 Cu -
) Zr, Mo(?) -
10 - L
i1 = Fe
I2 CO,, Mn(?) Y,Ni,Ga,Cr(?),Cu(?),Co(?),
C,on(?), Fe(?), Mo(?),
Geo(,%rs, zr(?)
I3 Fe(?), Ge(?) Mo, €Oy, P(2),C0(?),Mn(?)
I4 P, Zr(?), Ge(?) In, Pb(?)
I5 Te P, Ge(?)
|
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Tadnwna 21
KedgecTBeHHad XApaKTeDUCTAKA HHIMBANYAIBHEHX KIACTEDOB
MecTopokIeHud Kusmi-Jlepe BTOPOTO 3TaAla MCCASIOBAHNA

Howmep Homep MaxcmManbpHOe comepiaHue MaHUMAABHOS COIEPEAHHE

paspe3a HIacTepa XUMUYECKUX B3JIEMEHTOB XAMAYIGCKAX BJIeMEHTOR
1 7 Pb, CO,, Mn ar
8 Ni, P, Mo -2
e 3 Cr, Ge &
6 - __ Fb, Ge
- i - Cr, COpI‘
il 4 B, Fe Cu, Pb, CO,
_______ i s e e s STk e et S, = i,
y2 7 Mo P, CO,, Fe
8 P' Pb' Mn V, Ga
g S e e e e -
¥ T Fe, Mn Cr
yI 4 P, Eb, Mo cu, Conp

IX96CKOTr0 ODYyLe@H®HH!SH, fgade rosopd, KT acTepHHIEH
aHaaTHs3 MOXeT OHTHP HCOHOAXB30BAH Kak cpe-
ICTBO ONDPDOTHOBHMPOBARZA BO3IMOXHOIO O0OpDY-
I6HGOeHIWAH

Teneps, ecim OGPATHTECA XK OLEHKe Da3pe30B, DACICIOXEHHHX HE IAaAbHuX (raH~
TaX MeCTOpOXneHud Kusui-llepe, MOXHO OmpeleieHHO yTBeDENATh: IO XaparTepy
B3aUMOOTHOUERAH KomoHoK I-I% u YI-YI? wro-BoCTOUEHE M CeBEpO-3amANHHA HIaHTH
MECTOPOKIEHAS FABJOTCA TOMOJNOTEMA Da3pe3oB Y-Y2. 310 o3Hauaer, UTO yIACTRHE,
IpAMHKADIAEe K CeBepo-3alalHHM I DI'0—BOCTOYHHM @IaHIaM MecTOpoXmeH:A Kusui-
llepe, clelyeT pacCMaTpABAaTh KaK BEChbMA NEPCISKTMBHHE B OTHOWSHAM KOJYEIAHHO-
TO OpyIeHeHWA. ECad IpH 3TOM MOMHTATHCA CPABHUTHL HHTEHCHBHOCTL "HANOMEHHHEX"
NpOIECCOE B mpefenaX 8THX IOBYX pailoHOB, TO CeBepo-3alalHHi UIaHI HEeCOMHEHHO
IIpencTaBHT LHEepPBOCTENEHHHI BHTepec.

JeficTBuTeIbHO, HauOOJBUAE DACXORISHEA MEXIy pesyabTaTaMy IepBOI0 H BTODO-
O STANOR KJIACTEPHOT'0 aHAau3a PUKCUDYWTCA B paspese YI-¥12 (cm. puc.33).
SIech OTYETIVBO BUIHH HECOBNAIESHHWA B IACKPETHOCTH, UTO BHPa¥aeTCA B HECOOT—
BeTCTEMM TpaHUI, KI4CTEepOB, & TAKKE B CUJIBHHX DACXOXKISHWAX COCTABA BHISIASMHX
accoudarii.

Pe3ynbTaTH MPOTHO30B, NOMYYEHHHX ¢ IOMOLBN I'e0XMMAKO~MATEMATHYIGCKAX METO-
IOB, HAXOUATCA B IOJHOM COOTBETCTBHM ¢ DACHPOCTPAHEHAEM MEARUX DYyHONpOABIS—
yuit MemHO-KONYeZaHHNX pyX. leficTBarensHo, B npsienaX CeBepo-3alafiHOTO (praH-~
Ta, B 2 ¥M oT JemoGepexHO#f 3aMeXwW, B TMNHECTHX CASHIAX BepXHEANaXKaMCKO
IONCBATH, YK€ ITABHO M3BECTHO DYIONPOABIEHWS, KOTODPOe IETANBHO ONECANd B CBO—
ux padorax H.K.lamrsoma w A.A.lamsopa [I1979) @ pam mpyrmx reoxoros. Opyme~
HeHHe, NpeICTABIGHHOE CUABHO OKMCJEHHHMA CyAbdameams ¢ caMopomHo#t Mememn,
BCKDHTO 3Iech Gaixo#t JlaBmHHASA W NOICEYeHO HECKOJNBKMMU KaHaBaMd Ha €e BOCTOU-
HOM CKJIOHE.
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B pafione wro-socrounoro manra lIpapoGepexuofl 326X MeCTOPORISHUA TaKES
PACHIOXOXEHH DYNONPORBIASHAR, ONHO U3 KOTODHX NPOCASXeHO KaHABEMW [0 HpOCTHADa-
HAW Gosee 4em Ha 40-50 m [IIaJIHBOJIa. [Mamaroza, 19'?9]. Ha sToM y4acTke XaJbKO-—
IAPUT-IUPPOTHHOBAA MUHEpaNN3alua 3aJeraeT B TECHOH CBA3SM ¢ KapOOHATHHMHA IO-
ponav#, OpPACYTCTBYNT Cy/ABANH XeJMe3a, peXe CBHHIA. Y4YacTOK HECOMHEHHO Ipel-
CTaBJIAET MHTEDeC C MO3UNHAY TONCKOB MEIHO-KOMYENaHHOTO OpyIeHeHUA.

J®nGONHTHO OTMETHT:, 9TO IEPCHEKTHBHOCTE CEBEpO-3ANAINHOIC ¥ II'0-BOCTOYHO-
T0 (VIaHTOB MecTOopoXmeHud Kusmin-Jlepe oTmedann MHOTHE HCciemomarend. C mosu—
ouft TENOTe3H OCALOYHOTO TEHe3NCA KONYSNEHHHX DPyIL K BHBOLY O IEPCIEKTAEHOCTH
dranToR MecTopoXneRus mpmmy H.K. u A.A.Tonusoza [19'?9]. ITOT XS BHEOY HOT—
reepmuna H.B,Pesnuxos u M.M.Kypdanos [1978], W3y4ABIMe 30HANEBHOCTH PYIHHX
Tl B Oopeoi paccefHud JlesodepexHoft n [lpaBoGepexHo#t 3amekeit ¢ mosmuait rau-
pOTepMaabHO-0CANIOYHOT0 reHe3nca. Halm BHBOIH, NOAYIEHHHE HE3aBUCHMHM IyTeM,
IOJTBEPANANT IOPeINONOXEHAS, BHCKABAHHHE 3TUMA TeOJOTaMH.

B 3awmoueHWe OTMETHM, UTO MaTemaTHYecKas odpadoTKa T'eOXUMAYSCKOI'0 MATEpH-
ana @ IOpAMEeHeHMe KIacTepHOTO AHa/M3a IJIA OLEHKH pacHpelieNeHHd XAMAYECKHX
3JIEMEHTOB B pa3pe3ax MecTOpOoXIeHHA Kuani~llepe NOATBEpIUIY BHABJIEGHHOS HaMH Da-—
Hes [Xono,uon. Karnanze, 19833,6] IMPOKOS DABSEBMTHE BTODWYHHX IepememeHafl aie-
MEHTOB B DyIOBMETAKIMX OTAOKSHWAX. TekmM o0pasoM, METOX KJIAcTOpPHOTO aHAIM3a
MOXET GHTH ACHOABIOBAH YA OLEHKM MHTEHCHEBHOCTHU BTOPAYHHX mpecdpalopaHdit py-—
IOHOCHHX TOJII.



Tnasa pmarasn

O TIPOVCXORIEHVY KONYEIAHHNX ¥ KQUYEIAHHO-TQIMME TALIMYE CKIX
MECTOPOKIEHVI BQIHIOTO KABKAZA

K mcropmm w3yYeHHMA BOIpoca

Eonpoc NpoRCXORIEHAS KOJYENAHHHX MECcTODORIeHmE Bonwmmoro KaBkasza - cioxHas
nopogaema, peweHme KoTopof SaTDyIHAeTCA OpeXIEe BCErO OCOOEHHOCTAME I'60JIOIRYe—~
CHOTO CTDOEHRA CaMOro OCBEKTa RCCIeloBaHmA. B mpensmymmx paszenaXx padoTH GH~
J0 MOKa3ar0, YTO HENOJHHE, OTDHBOYHHE, d AHOTIA B Mal0 NOCTOBEDHHE CBEIEHUA
O TEKTOHEKe, CTpaTHrpaimm, MArMATHSME, METALIOTEHHMM, TEOXWMHE M JIMTOJOTHR
N3YYEHHHX DPETHOHOB QNONYCKAT W3BECTHYD MHOUO3HAYHOCTL MCTOJKOBaHmME m HE cmo-
cogcTBYOT JOPMADOBAHMD YETHKAX TeHETMYECKMX KOHUenmmi. Kpome TOTO, NOIaBIAD-
mee GOJBUMHCTBO TEOJOTOB, WBYYABNMX NMPOMCXOXIEHNME KOJYENaHHHX B KOJYeIaHHO-
[IOJIMME TA/LIRYE CKAX MeCcTOpOoXneHn# kHOTO crioHa Foammoro Kapraza Bcaen 3a B.lU.
CMRDHOBHM [1967] OpU3HaeT MHOTro G Talu#iHOCTDD  WIR MHOTO -
AKTHOCTJD NPOLECCOB DYNOOSDAB0BAHMA, & IJABHHEe DABINYMA BO BRTJLALAX
H& MX NDOMCXOXIEHME BARIUYANTCA B OTHOCHTENLHOM ONEHKS DOJR TEX BAR  IDPYTEX
CTaUuil KOJMYeaHHO~IONAMETANLINYECKOT0 DYLOTeHesa B odmeM Npoluecce. 3TO IOpOX-
IaeT 3HAYNTEJBHHE HETOYHOCTM B H3NOREHEM I'éHETHYECKWMX NpEICTABJEHRA DasHHX
aBTODOB M YCJOBHOCTE B DABTDAHMYEHME DA3JMUHHX TDYIN TéHETAYECKMX KOHIemiwi,

Ecan OTGDOCHTH ODPTOMOKCANLHYD TI'MAPOTEDMANBHYN THIOTE3Y NPONCXOXIEHRS KOJ-
UeNaHHHNX ¥ KOJYeJaHHO-IIONWME TAJUIRYECKIX MeCTOpORIeHm: KxHOTo cxiona Boabmoro
Kapkasa, yreepknaemyoca B ycrapeemux padorax W.H.CmrroBckoro [19381 s TO Bh-
ACHAGTCA, YTO B HACTOANMEe BpeMdA B 2TO# OGJACTR MPOTMBOCTOAT IDPYT IDYT'Y IBe
TDYINNH IEHETRYECKMX I'MOOTE3,

lleppas Tpynnma TROOTES YTBEDEIA6T BYJHAHOTEHHO-OCSNOYHOE IPOMCXOERLEHRE
KOJN9eTSHHHX R KOJNYeIaNHO-TOJAME TANAYECKNX DyL. Ee 060CHOB&HRME MORHO HailT® B
padorax B.H.Cunpropa 1967, 1968 ] , I.C.Jsoumennxse (1965, 1969 ) , M.B.Bopo-
Laercko#f, M.A.Mycrapageitnn, H.K.Kypdanoma u 1p. [1966]. 0.0.Agnpeesa n Ip.
(1970], B.U.Eyamse [1973], 0.A.Ocerpoa (1978], T.M.Bemmnse, B.M.Gyanze,T.A.
Trandpeannse [1979],T.A.Tsanqpennnse, B.3,flpomesnua [19811. H.K.Kypsauosa
[1982a,6], H.K.Kypsauosa [1982] ,B.M.Pomanosa [1982] ® mp.

Bropas rpynma rmmoTes NpencTaBleHa ocanovuHo-MerTamopdoreHHoft rmmoresoit.Ee
pasepBan® B cBomX Tpymax I.l.MasanoB [1969], A.T.Hadnn, T.B.Padoma [1971] 3
H.K.Namsona, A.A.lammeoza [1978], a raxwe B.H.Xonomos » 3.P.Kuxuanze [1982),
(1983a,6], B.H.Xoxomos » zp. [1989].

ByIkaHOTEHHO-0CAJ0UHAA THUIOTE34 B 3HAYUTENBHOX CTENEeHM ommpanach Ha Tpa-
IRINMOHHNe NpefcTaBieHud. Eme B padorax A.H.3aBapuukoro [1943], TIOCBAME HEHX
KOJYeIaHHEM MECTOPORLEHEAM Ypana, 060CHOBHBANOCEH WX BYJKAHOT@HHOE NMDOMCXOXIe-
HRE, NpW DTOM KOJNYENAHHHE B3aJeXy DacCMATDUBANNCE Kak pesyJpTaT MeTacOMATHYEe-
CKOTO 3aMeueHRA 30Py3EBHHX TOJN THIDOTEPMAJBHHMA DACTBODaMR, NOCTYIABIAMA
HeNOCPeNCTBEHHO M3 MarMaTHYeCKAX OYaroB.

HoBoe ymRiedYeRwe IpoUECCAMPA BYJKaHM3Ma Hadanochk B Hadane 60-x romos,Korma
C.Ofrenans BHCTYORI C Da3padoTHol TMIOTESH PHCTAINALROHHO-OCENOYHOTO DYH00G—

132



pazsoBannA. [lpy M3ydeHMn KOMYENEHHHX MeCTOpOXneHm# CepepHoro KaBkaza (MecTo-
poxeHme Ypym), CEA3aHHHX CO COMINT-KeDATOfMpOBHMA TOAMaMA [ajeo30#CKOro Bo-
apacra, B.W.Cvupror » T.A.Toruapora [19603,5] NOKA3aJR, YTO OHR BAJETERT B
COOTBETCTBRY C PACIOJOXEHMEM MATMATHYECKAX OYATOB, IPAHMMANT yY9acTme B IOCT-
DYIHHEX pasMuBax ("pyAHHE TEANBKE") M CONPOBORLANTCA CHABHHMA H3MEHEHRAMR BME—
umanmrx Mopol. Bece 3TO IO3E0JIMIO OJOCHORATEH TeHETHUECKYW CRASEL DYIHHX 3anexeit
¢ adfdy3uBHHM IIDOLIECCOM,

B Gonee mospHEX pafoTax, NOCBANEHHHX KOMYeNAHHHM MECTODOXIEHMAM Bo Famuo—
nIHEX TOoMmax KxHoro crioHa Boarmoro Kaekasa, B.U.CvmpHOB [1960. 1967] yKasan
Ha BO3MOXHOCTEL WX DKCTAIATHBHO-OCALOYHOTC I'€He3MCa K IMOLYEDKHYJN, 9TO OHM MO-
TAY BO3HEKHYTH B CyOMapRHHHX yCAOBMAX B CBASH C Da3Tpy3Koff mMarmMaTwuecKMX
dunonnoB B MODCKME BOLOEMH Ha DAHHETEOCHMHKJIMHANBHON CTAIMRM DpasBrTnA 3eMHOf
KopH. C 2To#f TOUKM 3pEeHWA KOJUYEIAHHHE DYIH NOJWIeHHH ¥ NOJMXDOHHH, IIDRYEM
DaHHNME 9TamH DY006DA30BAHUA CMEHANTCA BO BDEeMEHW GONee MNOSLHAMM,0GYCJOBIEH-
HHME DA2BUTHMEM 0a3albTORNHOTO BYJIKAHE3Ma, YKe B 5TEX DaHHMX pacdoTaX GHIO
IpeUIOREHO YETKO DaslesATh BYJIKAHOTEHHO-METACOMATHUECKME ¥ BYJAKAHOTEHHO-0CA-
JIOYHHE THIH IIpoliecca, NPHYeM KOoJYelaHHO-IIOJMME TaIAYeCKIe MeCTODORIEHAR Om—
HOTO CHJIOHA HaBKasa OHIM OTHECEHH KO BTODOMY TAIY.

CymeCTEEHHO YKDENMAM NOBMIMD BYJIKAHOTEHHO-OCANOUHOK TRIOTE3H KONYeraHHO—
ro pymoodpasoBanma padors I'.C.Jsouermnze [1965, 1969, 1972]. B mByX mepeux
pagoTax MCcaelopaTesb OSOCHOBHBAJ JHIOTEHHHE MCTOMHRK CyabinmmoB ®esaesa BoO
MHOTHX KOJYEIaHHHX MECTODOEIeHWAX Kaprasa, a B mocaepHe## cTaThe mM GwHia od-
ofmeHa 3apyfeXxHas JUTEpATYpA, XADAKTEpH3Yomasa COBDEMEHHYD THIPOTEDMANBEHYR
cncreMy KpacHoro mopAa M, TakiM 00pasoM, OTKPHTA MMPOKAd LOPOTa IJiA Leaod ce-
pum aHayorwit, CpaBHeHW# n napamwiexnei.

ClenyeT NONYEDPKHYTH, 4YTO IIDAMEHEHMe KDACHOMODCKOH CXeMH K HCTOJKOBAHHD
NPORCXORIEHNA KONYENaHHO-TIONMME TRJINYECKIX 3ajeXeil BO JUIMMOMIHHX TOJMEX N0
Mepe JTAyGNeHWS HauwX 3HAHRH O COBpeMEHHHX I'MIpOTEpMax CT2HOBATCA BCE
MEHE@ NIPVBJEKATEJBHHM, a B pAle CAyYaeB, Kak 9TO GYIET NOKA3aHO HHUAE ,IPOCTO
He BHIEDEMBAET KDATHKH.

MeTon BechkMa WADOKHMX T'EONOTMYECKEX aHanolRif NpUMEERNa K M3ydeHMO KOJIYe-—
IAHHHX M KONYeLAaHHO-IOJKMME TALINYECKNX MECTOpoxneHuit Foarmoro Kaekasa M.E.
BopojiasBcKasa € COTDYLHRKAMA [1966]. CpaBHMB 5TH OGBEKTH C KOJNYEIaHHHMA Me—
CTODPORIEHRAMA Ypana, OHa NpuuJa K BHBOLY, 4TO $ODMRDOBAHHE HOI9eLaHHHX DYI
YacTo 3aBEpmAET KPYIHHE 3Tanb DasSBRTNA BYAKARW3MA, NDWYEM BO BPEMEHM OpyLe-—
HEHRE NMORET (HThL OTHEJEeHO OT BMEUAONAX €T'0 BYJIKAHOTEHHHX TOJm I DHOLAMA
CKJIaIKO00pa30BaH¥A W BHEJDeHMA MHTDY3mit. JHAaue roBopA, NPOCTPAaHCTBEHHO OI-
pPeleJieHHNE BIaWMOOTHOWERRA Mexry (dyswepamm ® OpyIEeHEHWEM HE OGARATERLEH
LA JOoKasaTesJbCTBa TeHETMYECKOH! CBA3M. TakmM 06pa3oM, COILJIACHO B3TJALAM
aToil Ipynnu ucciaelopaTesneli, ByJKaAHOTEHHAA TRIOTE3a He TpedyeT farTuyeCKOTO
060CHOBaHmMA; OHa, Kak ¥ BCAKOE "BepoydeHme", ONMpaeTcs Ha LELYKTABHO-YMO3—
pATENBHHE NPEICTABIEHWSI, HO HE HA (daxTnyeckmift mMaTepman,

B noranmsaimm KONHYEIAHROIO ODYIEGHeHMs B nperenax OKHOTO CRIOHa FOALDOTO
Kapkaza, no mueHmo M.E.FOpongeBCKOi » ee CO&BTODPOB [1966], onpelesnnyn
[OJE RI'PaéT CTPYKTYDHHU KOHTDONB, KOTOpDHH B HDHpONE Lealn3yeTCH Kak C MOMO-
IHH TAYKATRBEHX, Tax ¥ C NOMONED IW3TOHKTUBHHX Hapymesnw#. B mesnom aBTOopH
NOLYEDKHYAR GOJBIOE IeHe TUYECKOE CXOJNCTEBO MEXNY KOMYeIaHHHMA MeCTODORIEHUA-
M Ypana u Boammoro Kapkasa.
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Pasenpaa npencrasnenmda B,U.,CvmpHOBa, JeTalbHHE WCCHASJOBSHMA MOCIENOBATE-
JBHOCTR DyAOOGDa30BaHER Ha MecTopoxjmeEuz Kmsui-Jllepe mpoeommam 10,.0.Amppeesm,
H.M.Becconos, C,B.Casrn m B.E.Yepranun [1970] » B.U.Byagse [1973].2tm apro-
DH, DOpA3HABad CONBNOE 3HAYEHHE THIDOTEpMAILLHO-O0CELOYHOrO @Tamna, CBASaHHOTO
C IOCTEBYJKAHMYECKOR MNEATEJHHOCTHD TOXBOLHOTO BYJKAHHW3MAa, OCHOEHOS BHAMAHHE
BCE X€ COCDeLOTOYRAM Ha Gojiee NOBEHEX npomeccax JopMEpoBaEHMA A OpeoGpASOBa-
HUA DYE.

©0.1l.ABnpeeB ¢ coaBTOpaME [1970] JIETaNbHO R3YYRJI MEHEDAALHHE NapareresH
B DyOHEX TeJaX X HaAMETWI B HAX TaKyD NOCIEIOBATEJBHOCTh O6pasopanms:l)mpen-
pyIHHA 3Tan (CAIEePRTOBHE M IMDUTOBHE HKOHKDEIWW); 2) KonuenaHHHE 3Tanm (mmpum
xBapn); 3) sran JOpMEPOBAHNMS MalOCEDHACTHX CYARDRNOB (IRDDOTHH, XANBKOIEDRT,
TanesnT, chanepnT); 4) o6pa30BaHNE KBApI-KADGOHATHHX NPOXANKOB. BHIOIHEB
HCCNeNOBAHKE CTafWIBHHX M30TONOB CEepH, 2TOT ACCIENoBATes]b HOKasal, 9TO B
CaMHX DaHHAX NapareHeTHYECKWX aACCOMMAIMAX NPS8OSNaNapT TAKEJHE H30TONH; BX
COCTE&B COOTBETCTBYET COCTaBy "TAReNHX" cyabdaToB MODCKMX BOIL M CBHIETEABCT—
ByeT B noAL3Y NPEOSASIaHEA NPONLECCOB MRKDOSROJOTRYECKO) cyanparperyximm. B
dojee IOBIHUX &CCOUMAIMAX COCTAB M30TOMOB CEDH CTAHOBUTCA BCE (0Je6 JETKHEM
! OPUGJMRAETCA K COCTABY MAHTHMHHHX R30TONOB. [I0-BRIEMOMy, BTO OTpamaeT yda-
CTRe BCe 0oJee TIYGOKHX 30H B mpoleccax dopMupoBaHWs DYIOHOCHHX DAacTBOPOR.

Padoru 0.Il.Annpeera » OpyTrux [1970] [oJAyYnNnM IanbHelfimee passmTee B RC—
crenosarmsx B.U.Fyanse [I1973], B.M.byamse = mp. [I973]. B HEX cuenasa yuau-
Had, Ha Ham B3TJAN, NONHTKA CBASATH MIHEDAJOTRUECKHe HAGJIEeHAS C McTopmHel
TEO0JOTHYECKOTO DasBHTHA palioHa.

B orandre or npepmecTBenuRKoB B.JM.Byazse IpeljaraeT 4YeTKO pasipyaThs KO-
TuenaHHER oTan fopMupOBaHMA MUDATOBHX B3aneXeil, sNMreHeTHUYecKHii no oTHome~
HAD K HEMYy MEIHO-NMDDOTHHOBHA 5Tam ® eme GoJee NO3NHRA 3Tam FopMADOBAHEMA
OOJIAME TALIRUECKUX DPyL. KaxnomMy M3 3TRX 9TANOB COOTBETCTBYDT CBOE 3SHAYEHRA
CTadWIBHHX W30TOIOB CEpH.

OnpatoBre sanexn, no B.H.Byamse [1973]. copMRpOBAIRCE HA COIRMEHTAIA~
OHHOM 3Talle NMOTDYREeHUA oceBo# dacTm KapkascKO§f IeoCHHKIMHANWM, KOTODHH OX~
BaTHBaJ TOap, aajeH B Gaitoc; Caftocckme nmada3’oBHe paligkm pacceranT Roade-
IAHHHE DYNHHE TEJa M, B CBOD OYEDEIb, 3aXBATHRADTCH NMDDOTRHOBHME Salexa-~

ME,
CymeCTBeHHO NRPpDOTRHOBOE ODYLEHEHHe BO3HPKIO B NO3ZHEM faltoce-paHmeM 6aTe,

B SIO0Xy, KOrLa NOTDYREHME CMEHMIOCH HONHATHAMM, Hadala fopMmpoBaThCA KOHCE-
IMMEHTAUMOHHAA CHIANYATOCTE: M mpexkparTmnach 3(dy3MBRAA NEeATEIEHOCTD.

[lpenresuoBefickas X HOCTOATCKAs CKISNYaTOCT: BHOBE CTHMYyZMDOBANA TRIPOTED-
MaJBHYD IEATEJBHOCTH ¥ NPMBEJa K BOSHRKHOBEHND IMOJNAMETaNRYeCKEX pyX. Hocaem-
HEe lepecexranT naftxn kBapi-nopfnpos, AMEOMAX papronorr9eckeit BospacT 145 mnn
Jer, T.e. OpUHAJUIERaMEX K BepXHeMy GaTy.

B nenom, HecmoTpA Ha QOpMANBHOE NPMBHAHEE BYIKAHOT@HHO-0CANO4YHO# TI'EIOTE3H
KOJNYeNaHHOTO Dynorenesa, padors: B.M.Byaunse [1973] OpeNCTABRIADT Codoffi oTCTyn-
JIEHREe OT 3Toff KOHUEIIHH.

B Gonee nospuel pagore 0.A.OceTpora [1978] clejaHa MONHTKA IeHeTRYeCKR
PASTDaHAYMTE 0XADAKTEPH30BAHHHE SBTODOM N0 JATEDATYDHHM JAHHHM MECTODORJEHHE
duim3yaii » usyyarmeecd EM JRUYHO MecTopoxneHue Kmamn-Jlepe, [loBepXHOCTHO Ka-
cafgch ocodeHHocTel cTpoenms Tunmavag, 0.A.0CETDOB IOUNYCKA8T BYJIKSHOTEHHO-
0CaJlOYHOE IIPOMCXOXIEHHEe 3ITOTO0 MECTODORIEHMT B, CCHIAasCh HA padoTH B.M.Cwap-
HoBa, B.J.Kasamcroro [1972] m T.C.lI3onenense [1972], Bcaex 3a sTumm aBTopa-
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ME T[POBOJAT 8HEJOTHD MEXIY paccMaTpuBaeMsM 00BeKTOM B KpacHum mopem. Kpowme
TOTO OH HNOAYEDKABAET, UTO ECJAR KOJYETNAHHO-IOJMME TALIAYeCKHe DynH Pminsdad m
MOXHO DACCMATDHEATH KaK OCAINOYHO-THADPOTEDMAJBHHE, TO XalbKONHDAT-IADDOTAHO-
BHE pyIH BTOTO MBCTODOXNEHMs, Kanmmara m ¥uXuXa HECOMHEHHO NDRHSLIERAT K [O-
CTCKIANYATHM M NOCTHARKOBHM 06DA30B&HMAM, BOSHEKIEM IDH yYaCTHA I'MIDOTEDM.

OmucuBas mecrTopomueHue Kmsmwn-Jlepe, 0.A.Ocerpos [I1978] ormeuaer, uro B
ero GopMmpOBaHME HMSKOTEMIEDATyDHHE CTaNpd DYINoOSpasoBaHMA HE KIpaly CyLecT-
BeHHO#l poam, M DpOLECC HAUMHAETCA IPAMO CO CTAIMM CHIEDATa M KBaplid, BO3HAK-
wpx mpm Temmeparype 250-330°C, llaree mapMTOBYW M IRDPOTHHOBYL crammm B.U.By-
amse [1973] 0.A.OceTpoB 00BENMHAET B ENMHYH KOMYENEHHYO CTAIMD, CYATaSA,qYTO
4acTh IEDUTA BO3HAKIA DaHEe MMDPOTHMHA B COCTABE MUMDUTOBOH IpOGKM, OCECHedmB-
meft BOCCTanOBAEHME CYABIMIOB 32 CUET OpPraHEKM DYyLOBMEMAOMEX IODON, & YaCTE —
onHOBpeMeHHO. TemmepaTypa MUPUT-NUDDOTRHOBOY HOICTAIEA IO NAHHHM IEeKpUINTa-
IpE ¥ TOMOTeHm3anmue Kodedanack orT 220 mo 300, a XaJlbKONMDRT-IHDPOTHHOBOA -
or 220 mo 340°C.

CreLyomasa MoaMMeTaIRYeCKad cTauua (raleHATa-cfanepuTa) peaim30BANECH YHe
npu GoJiee HM3KMX TEMIepaTtypax (I80~230°c),a 3aBepuannas PyIHHI Npolecc mpo-
XRIKOBAA KBapU-KapDOOHATHAA CTalUA OXBATHBAJNA TEMIEDATYDHHE MHTepBad B 150-
180°¢C.

B neJsioM, ommpasdck TOABKO HA IPOCTDaHCTBEHHO-BDPEMEHHHE COOTHOWEHMA DYIHHX
sajexeil u cxkaandaToCTR B Ipelesax pynHoro noias, 0.A.0OCETPOB BCe BHCOKOTEMIE-
paTypHHE IpOIECCH PYLOI'eHes3a IaTupyeT BpeMeHeM, CIeLymIuM 3& IpelBepXHelope-
KO CHIAUUaATOCTHLO. Y UATHBAR X& OTCYTCTBUE ODYIEHEeHWT B OTNOKERUAX Bepxuel
OPH ¥ HaXOIKW DYIHOM TajJbKW B KOHTJOMEDATAX HMRHEIO MeJa N BepXHeil DDH, OH
COOTHOCHT BECH 3Tall BHCOKOTEMIEPATYPHOTO PYLOOGDa30BaHUA ¢ GATOM.

B puBOmax oH mameT: "MecTopoxuenme Kmsmia-llepe B JarecTaHe ARNAETCA Xapak—
TEDHHM [PEMEDOM CpEJIHETEMIepPATYDPHOI O TMIPOTEPMAIBHO~ME TACOMATHYECKOTO THIA
ODYISHEHRA B CHAAHIEBHX TOMNAX, KOHTDOAMDYEMOTC NOCTCKASNYATHMA DasDHBHHMA
HapymeHEAMI ¥ CBA33HHOTO, BEDOATHO, C radéPOMIHOK MarMoif. MecTOpORIEHHE CIAy-
RAT TUNWYHHM OpenCTaBUTENEM IOJMMETEIBEHO-IIMPPOTRHOBOR fopmalum OpOTBHHOTO
3Tana Da3BATHA KAMMEDRIACKOR caaHleroif sBreocmHKAMHAIR BocTouHOro KaBrasza"
[ocerpom, 1978, c. 87].

Takmm o6pasom, C OJNHOE CTODOHH,O.A.OCETDOER IPOTMBONOCTEEJAAET TEHE3NC Kn-
san-Jlepe Tenespcy ¢wiusdad W IpPYTEX DYNHHX MECTODOXNEHMH "KpAaCHOMODCKOTO"
THIA, & C Ipyroi, — O0BABIAET er0 THIUYHHM IUIA KaBKascKolf I'eOCHHKIMHANH.

B padorax T'.A.TBanupesmu3e M eI0 COABTODOB [TBanqpeﬂnnae, 1978; Gennmze
n Op., 1979; Teamupeannse, flpomemnd, 1981] OHJIR BHIEJEHH 4YeTHpPE OCHOBHHX TH—
na KonuenanoHocHHX fopmaumit mupa. Ocoduii mHTepec, ¢ Hame# TOYKM 3peHmnA,lpen-—
CTaBIANT IPOBMHIMM (PUAN3YaiiCKOT0 THNA, NPUYDOYEHHHE K CJAHLEEBHM 3BIEOCHHKJIN-
HajsAMu ¥ corepxampme cTpaTnopMHHe 3anexy KOJAYENAHHO-NOAMMETAJUINYECKHX B MeI-
HO-TIMPPOTHEOBHX DYI.

IIo muenwn I'.A.TBas4pesnnse, NPOBRHIARM (RAM3YafiCKOI'0 THIA CEBAB8HH C OTJO-
XEHHAMM acmuiuHoll (opMalum, BO3HUKmE} B TIMHUCTHX TONmMAX B0HH NEpexona OT
HEKOMIIEHCRDOBEHHOT'0 K KOMIEHCHDOBAHHOMY DA3BATHD, HA OKEaHMYECKO# Kope W
CBA38HH C (a3albTOXIHHM BYJKaHH3MOM. COTJACHO NpPENCTARJIEHEHAM 3TOI0 HCCIELO-
Barejis, OPONECC pYLOOGDa3sOBaHMA paclalgeTCA Ha JBa sTana: 1) nepemdHOE KOz-
YeNlaHHOE PYN006pa30BaHme; 2) POpMEpOBAHME YHACJENOBAHHHX CTDATHPOPMHEX Mem-
HO-IPPOTHHOBHX DPYI.

IlepEAIHOe 00pA30BAHME 3aJexell KoTdenaHHHX TeX OCYywWeCTBIASTCA B OCeBofl da-
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eTE majeodaccefiHa, B KOHCeNMMEHTAIMOHHHX NDOTHOAX, OTPAHNYOHHHX JMGO BHCTY-
IEME KDHCTALINYeCKoro (yHmaMeHTa, Jmbo darmarsHHME CaprepaMs. OTOT 3KCTAald-—
THBHO-OCANOYHHA Nporecc peanwsyeTcs IO IPEHIMNY pyToodpasopaHma B KpacHoM
MOpE ¥ OTJIWYASTCHA CPABHATENEHO HEIKEMA TEMISDATYDAMA DYNOHOCHHX DacTBOPOB.

BropugHoe pynoo6pasoBaHme, YHACHeINOBAHHOE IO DACHOJOXREHHD 3anexeit, mpen-
craBngeT codoif MeTamMopforeHHO-THIDOTE DMANBHOE NPEOGDA30BAHNE NHPHTA B IADPO-
THH ¥ CYOCRHXDOHHOE OTJIOXeHHe CYJBLPANOB NOJMMETAJIOB, OCYMECTBAAEMOE BHCOKO—
TeMIepaTypPHHME (eCCeDHUCTHMM pacTBopamu. B nesom IpOLECCH pPyLoTeHe3a OXBaTH-
BabT LOBOJBHO 3HAYMTEJEBHH OTDPE30K Te0JOTRYECKOr0 BpeMmeHR. OHR 3apORIanTCH B
IVIRHCOaX—aaJeHCKNX MODCKHX NaJeoBOJOEMaX R 38BEePHNANTCA B GaTCKOe BpEMHA, B
3MIOXY TJ@BHOA CHJISIUYaTOCTH, OXBaTMBHeE#l IOXHHI CKIOH METaHTRKAMHODEA.Camo co-—
o pasymeercs, 4YTO,COINIACHO 2Toff KOHUEMIMM, POAL DYINOHOCHHX OCAIKOB B BME—
manmpX RX MOPOJ yMEHBNAETCA OT JPEBHMX O6pasOBaHHWil K dosee MOJOIHM Iapasie-—
JIBHO YBEJMYEHED TEMIeDPATYP DPYNOHOCHHX DacTBODORE.

Cnepnyer nonvepkHyTh, 4TO I'.A.TRanupesupnse He IejaeT DasIRYRA MEXILY YCJIO-
BHAMRA 00Da30BaHEA MeCTOpPOXneHmi Kmsun-llepe » Pmamsuait. B OTHONMEHME NMEDBOTO
OH NpPRHEMaET TO4YKy 3peHmA E.M.Byanse [1973],c0rxacao Kotopolt pynH leBodepex—
Ho#t w IIparodepexHoff 3asexu 3ajerawT COIVIACHO C DYLOBMEIMAKNEAME OTJIOXEHAAMA.
Ham npefcTaEaAeTCH, 9YTO JOBOJBHO IETA&IBHHE B COEPEMEHHHE HACADIEHMA B TOPHHX
BHPaGOTKaX B 9TOM OTHOmNEHMM NONTBepEIamT moctpoerms 0.A.OceTpoma [1978].

B rtpynax H.K.KypdanoBa » psAna corpynrekoB [THUIPU [Kypdaﬂona, 1982a,q-A.11.
EmpokoBa, 1982; C.A.Araepa, [982: Kypdanoma, I984: Pomanoma, IQBdJ DasRHBa-
€TCA HeCKONBKO RHOE IpelCTABJEHMEe O 32KOHOMEDHOCTAX DA3MEmEHEA ¥ YCIOBRAX
06pa30BaHRA KOJ4YelaHHO-MOJUME TALANIECKEX MecTOpoxneHmi KxHOTO CRIOHa Boasmo-
To Kapraza.

OcHOBO#f TéHeTHYECKRX NIOCTDOEHM aBTODOB ABJAETCHA MeTAaJIOTeHHUEckoe pafto—
HMDOB&HWE TeppEreHHOfi TeocmHKNMHAan® KaBkasa, B mpejiesiaX KOTODOH pasImuapnTCa
pALl CTPYKTypHO-(aumalbHHX 30H CONpDAXEHHHX MEXLY Codoif IO HaIBHTaM, IpEYEM
Kaxnas ceBepHasd 30HA NpPSICTABAAET COGOff CyCas/ulOXTOHHYD IUIACTEHY, HAIBEAYTYD
Ha Gonee nXHyo. C cemepa Ha OT' B 0GNACTR, pacnoloxeHHoft BOCTOUHeE TI'I&ABHOTO
TparcfopMHOrO momepedHOTo pasnoma KaBrasa, pasamuanT Marmora-Axrhuatickyo,
Toftrxcro-Tharckyn, Uxanra-Capudamckyp B JYDYIXMHCKYD 30HH., B HEEHE-CDeIHEDD—
CKOe BpeMA NepBag B NOCNENHAA 30HH IOYTE IOBCEMECTHO GHJIR apeHoff oTaoxeHmA
8BaHJEJBTOBHX M TEeJBTOBHX YTJEHOCHHX NECY2HO-aNeBDHTOBHX OTaOXeHRm. T'ofiTxc-
ro-Thanckaa m Uxanra-CapHamcKas 30HH OpPeNCTABJAIA COGOE NpROCEBHe dYacTH
Npornda, 3aI0JHAEMHE TJARHHCTHMEA Toamamh ¢ afdyzmBamm,

Bynranmdeckme nponeccH copmuporanm B Jefiace cmmamnT-nmadazopyn fopmanmp,
0COGEHHO pe3KO BHpaxeHHYD B lofitxcro-Tgancro#t some, a B jorrepe - 6asailpT—
aHIE3UT-IaIMT-ARNapaToByn fopmanuo, TROWYHYD INA Uxanta-Capucdamckroif 30HH. B
Toitrxcro-ThancKkoif 30HEe HaxonaTcsa MecTopoxRneHmA Kampmar m Kmama-Jllepe, B Uxan-
Ta-Capudamcko#f 30He - KaTex m $wimsuail. OGe 30HH pasJmryanTCcA CBOoeft MeTasmno-
TerEuveckoll cnemmduroi.

$opMHDOBAHAE KOJ4YeNaHHO-TIOJEME TAJLIRYe CKEX MECTODORIEHRA pacmanaeTcs Ha
Tpr orana. [lepeufi aran npencTaBAseT SKCTANATHBHO-OCALOUHHE npolecc, ImpoTe-
KaBmpit Mo KpacHOMODCKO# CXeme, OH TECHO CBA3aH ¢ 00CTAHOBKAMA HERHE-CDEIHE-
DPCKOT'0 0CAIKO00Da30RaHRA.

o mmenmo H.K.Kypdamopa [I982a], Bropolt pymmsft aram, mpossmemmiics B BEIE
06pa30BaHAA MADAT-MOJMME TALIRYECKOl accoImalme, BMeJ MECTO HA MeCTODOXIeHRMAX
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fnamzuaiickoro Tune nocne fOPMEPOBaHMA CKAANYATOCTH, DPa3DHBHHX Hapymenuni n
KipBaxa. OH GHJI CBAZ&H CO CTAHOBJEHHEM OCTDOBOIYRHONA mMarMaTwyecKoid fopmannm
7 06pa30BaHMEM OCTDOBHHX IyT. Ilepexon OCTDORHHX IYT B CHIAUYaTyD 061aCThk 1
BHEJIDEHNE MaJHX WHTDPY3mit radépo-IROpATCB SHEMEHOBEJA DAasBWTRE donee nosugef
MeJHO-IMPPOTRH-T0JAME TRUIRYECKOfl accoumanun. Takum o6pasoM, NPOMHUIEHH&A
[eHHOCTE MecTopoxnmenmit, mo H.K.KypdanoBy [1982a], OIpeieJAE TCA BOBMOXHOCTERD
peajn3almy BTOPOrO 3Tana DYINOTeHEe3A&.

TpeTnit aran pynocdpasoBaHRA NpENCTABNEH DAIBUTHEM KBADI-XJIODHT-KapdOHAT-
OMpPOTHH-MEIHO-IIOJAME TJLINYE CKO RUIBHO! MUHEDaM3auym, OCHYHO CEBA3anHO} ¢
GasanbToMnHOK cydmenouno# fopmanme#i m 3apepumanmeli fopMupoBaHME KOMGMHMDOBaH-
HHX MECTOpOMneHn.

Ocodoe BHEMaHEE B padoTax coTpyrHEKoB LHUIPY yIeasdeTcs MCCAENOBEHRND JMTO—
noro—faunancHolf u nazeoreorpafudyeckoif o6CTAHOBKEM, KOTOpAA ONpelennia BOSHHMK-
HOBEHHWE BKCTanAllnOHHO-OCELOYHHX DyI NepBOrO 3Tana,. llpennonaraeTcsa, 9TO Ipo-
LIeCCH PYIOOTJOREEMs [DOMCXOIMJIE B KOHCEIMMEHTAIMOHHHX NpPOTMGax, OpRYeM DyI-
HHe 3anexyu Tnna Kusmi-Jlepe o6pas’oBHBaNNCE. B TIJIYGOKOBOIHHX TpoTax, a tuna du-
Jn3daif — B W30JMPOBAaHHHX KOTJOBHHAX ReJOGOB HA KOHTHAHEHTalbHOM CHIOHE.

lo mpexcrapiennam H.K.Kypoanosa (I962a,d,1984], B.M.Pomeross [1984] ® mpy-
TRX 8BTOPOB, KOJYENaHHHE DYIH KOHCEIMMEHTALMOHHHX BINWMH HAKAIIWBAJHCE B TR
HHCTHX OCauKax, OTJaraBmmXCAd B OGCTAHOBKE 3acTORHOrO pexuMma. CoIerXaHuWe op-
TEaHWUECKOTO yTIAEpona B BRX mocrmranc 5-6%, npe dome - 0,1-0,2%. B nenrpans-
HHX YacTfAX, BGJM3Y OT DYNONONBONAMMX KAHANOB, (OPMMDOBEJACEH MACCHBHHE DYIH
(mmpuT, XanbKONMDHT, TaueHWT, cdanepuT); nanee — YepeloBaHNe CYABIMIHHX ¢
TARERCTHX Ipocioe® ("pynpui fuwm"), a eme Ganke K meprfeDRr BUSINH — TRDAT-
CHIEePUTOBHE M CRMUEDATOBHE KOHKpelmM. [lo3nHEe Ha mecTe BOanwH CHODMADOBAIWMCE
MAHEBE DCROHHHE IMONHATHAA.

Ilpr cpaBHEHEM COBDPEMEHHOI'O0 KDACHOMODCKOTO pYLOOGDa30BAHES € OOCTAHOBKAMH,
DPEKOHCTPYRDOBAHHHMA B DagoTax corpylnmkoB LIHUTFM, Tem He MEHEe BO3HMKAET DAL
pacxorneHnfi. BoJee NOIPOGHO MH DPACCMOTpPEM RX B CJAENYOUEX Dasunesax pacoTH.
3mechs Xe cJaelyeT OTMETHATH, YTO EMENUMECS B HalEM PACHOPAKEHHE IAHHHE CBHIE-
TEJIRCTRYOT CKODEE O DA3NRMYMAX, YEM O CXOLCTRBE VYCNOBHE B 3THX JBYX CIYU8AX.

B menom o padorax H.K.KypdanoBa m ero COTpYIHHKOB MORHO CKA34Th,YTO B HEX
CBA3EL OPOLECCOB DyLOTeHe3a ¢ MarMaroreHHO-3fdy3MBHON NeATENRHOCTHD dame ooc-
TYARPYeTCA, 9eM IOKasHBaeTCd, a HAa TEKTOHWYECKMX BHBOLAEX ABRTODOR JERAT HECOM-
HEHHHIt 0THedaTOK JETKOBECHHX MOCTPOEHMHA COBPEMEHHOH TEKTOHWMKA IIAT, NDHYEM
vacmTads PerMOHANBHHX CTDYKTYDHO-(almeibHHX ACCHeNOBaHRMA He BCerIa COOTBET-
CTBYOT IETaJbHOCTM HM3YYEeHAA DYIHHX ODOLECCOEB.

Hrax, Haprdosee XapaKTepHOE YepTrofl COBDEMEHHOH BYJKAHOT'EHHO~OCANOYHOR KOH-
LENIAR ABJAETCA ABHOE HECOOTBETCTBRE MEXRLY IOCTOBEDHOCTHN (aKTRYECKOTO MaTEé-
pHana, XapaKTepH3yoDLero pPaHHWE M IOSIHME CTALMM IDPOINECCOB DyIoTeHesa. Ecam
[O3MHAA, COGCTBEHHO TMIDOTEDMAJILHARA, YAacTh DYAOTeHe3a ONRDaeTCH Ha JEeTalbHHE
MMHE DaJIOTO-T'€ OXMMUYECKME IIOCTDOEHUA M B DANE CBORX IOJAOREHMA yRe HE BH3HBaeT
COMHEHHA, TO NDEICTABIEHHA 00 SKCIPaIATHBHO-OCAL0YHHX IIDONECCaX KDACHOMODPCKO-
TO THOA MOKOATCA HA NOBOABHO TYMAHEHX faKTHYECKHX NAHHHX B HE BHXOUAT OOK&
34 paMKM CMeJHX IpellNoJIOXeHRH .

[lepBas NDONHTKA OGOCHOBATE 0CaT0YHO~METaMODOTeHHYN THIOTE3Y NPRHaTNJISRHT
I.1.Masanosy [1969]. OTa KOHIEIIMA GHNa B 3HAUMTENbHON Mepe HApesHa DagOTaMm
H.M.CrpaxoBa [1960, 1963] A IOCTPOEHA Ha pesyAbTaTaX R3y4eHmA DeJOKaHCKOIO
pynHoro moaa (Kaumar, Omimsual, Karex, Masuwmuahi, Haxmx m Jp.).
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I.I.Masanos [1969] nepeHit ofpaTHN BHUMAHME Ha pAN $axKTOB, NPOTRBOpPEYamMEX
TRNOTE3€¢ 3IHNOTEHHOTO TeH83ECA KOAYENaHHO-MONMMETALIAYeCKOT0 OpyIeHeHRA. Emy
JIanoch NOKA3aTh, 4TO Bo3pacT 5PHysmBHHX B MATMATOI€HHHX HOPON B Daione Be-
JOKAHCKOTO IIOJA He CONOCTABIAETCH C BO3PACTOM DYIHHX CRoMIeHmit, DynmaHe Tena
MECcTODOXZEHEE IOBCOMECTHO DDRHEMADT Y4Y2CTHE B CHIANYATOCTH, MERINY IMATIeHETH—
YECKEME KOHKDEIMAME NEDATA B DYNHHMA TeJaMmA MMEDT MECTO HOBOJLHO IOCTEIEHHHE
OepeXxoiH, TAMHACTHE DYIOCOJepRamue APTMUIATH COJEDEAT HOYTA BCE TE XEMRYEC—
KBe BSJEMEHTH, KOTODHE KOHIEHTDMDYOTCA B DYIHHX 3a7eXaX, a THNMYHHM IOBCKOBHM
OPE3HAKOM KOJYeJAHHO~IONAME TALINYe CKAX DyI ABIRETCH HX 4YeTKAS CTDaTHTpafrue-—
CKafd IPAYDPOYEHHOCTE.

B xomewnom cuete 1.].Masanop [I969) momirancs HaprCoBaTh OGMYD CXeMy dop-
MPADOB&HWA KOJYeaHHO-TONANMETALANYE CKAX DyL CASHYDMEM O6pasoM. OCJOMOUHHE IVIE-
HECTHE NOpOjH HExHef WpPH colepEar B cede 3JAEMEHTH JoJNee NPEeBHAX HSBEDEeHHHX
R ocanounux opmanm#i KaBrasa ® 06pascBamnNCh 3a CYeT BX paspymeHms, [laneosof-
CkEe ¥ JOKemipEiicKmEe MeIHONMDDOTHHOBHE MECTODORIEHRMA KaBKasa CHIDaa® OYEHEB
BaxHYD DOJL B OGOTENEHEM DPCKHX OTAOREHm# DYNHHME KOMIOHEHTaMB. B TevYeHHe
Oepeoro srana B HuxHenpckmit mopcko# GacceiH mOCTYmamM C CYmE COEIMHEHAS XeJe-
3a, MeJE R IDPYTEX 2AeMEHTOB B BHIE KOJLIORNHOK B3BECH. B BoccTaHOBMTENBHOR 0G-
CTAHOBKE MANe0BONOBMA OHE OCAXIAIRCH B BRAE HEDACTBODHMHX AJR IIOX0 DacTBO-
PEMHX CYALIEIOB, & 2aTEM IRATeHeTAYeCKA NeDEepacHpeliefAlnch B HI8X, BCASICTRIE
Yero Ha CTEIME JI¥areHe38 BOSHEKANR JRHIOBAIHO-IAACTOOCDABHHE Tela, 3ajeram-—
MEE COTJAACHO CO CIORCTOCTHD TAMHRCTHX HOPOE. BTOpoll 3Tan 03HAMEHOBAJCHA Janb-
HefilmMM DOTDYXeHEEM OCAIKOB, BX DABHOMEDHHM NpOrpeBaHmeM No ycaopm#t fammm se-
AepEx ciaaBneB (P = 3 THe. arM, T = 2000C), CTHATHBaHHEM DYJIHHX KOMIOHEHTOB H3
RBaT'@HEeTRUECKRX DYEHHX TeJ B B3 BMEmMalbmBX IMMH R KOHNEHTDanme# HX B TEeKTOHE-
YeCKRX 30HaX, NONTOTOBJEHHHX NpeICarTcKofi CKASNIATOCTED (TpEmMHHHE MOJIOCTH,
RIMBAX, BOHH NPOGAeHEA). TpeTmit aTanm 3aKxiwYaeTCA B NONONHATENHHOM RSBAEYEHAR
B3 DYIOBMENMADMEX ADTRIIETOR CYALPUIOB Xese3a B moammeTtaniop (Cu, Pb, Zn, (Co
R Ip.). YeTBepTHit, sakmpUMTENBEHE, 3TAN CBOJRTCA K MeTamopdmaMy chopmmpopan-—
HHX DyZ, o6pasoBaHED INOCTDYNHHX DABJOMOE I SaMEMEHMD OJHAMX MRHEDAJOB JDyTHEME

OueBrnEO, ITO B Taroff TpaKTOBKe Ipolecca, K COXANeHAD, OCTAeTCA OYEHB
MHOTO HEACHOTO: 1) RakWe OGCTAHOBKM GJAroNPRETCTEOBANE OCAXIGHED CYABLIRIOB
H3 MODCREX BOI B K&K MAO BTO OCARIEHEET 2) KaKne CRIN ONpeleisir IRaTeHeTA-
YeCKOe NepepacopelieNeHne CYAbIRnoB? 3) ¢ MOMONMED KakOT0 MeXAHR3MA OCYNeCTB-
IAnack MOCRIABAEIMA XMMAYECKMX 2JeMeHTOB B DPOINECCAX KaTareHesa R CEIalKoos-—
pasoBaHRA? 4) K UeMy CBOIRIRCH MeTamopiWdeCKWe NDEeOCDA3OBAHEA DYIHHX TEX R
PYZOCOepEAMEX NOPOMN?

KorkpeTHas KapTHHA DyNOOGDA30BAHAA OCTAETCA HE DACKDHTOE B, BO3MOXHO,
EMBEHO N03ToMy moxroe BpeMs Jl.JI.MazaHor He MOr' IpROCDECTR CTODOHHEEOB CROeH
TRIOTE3H,

Crepryomum DO BpeMeEN BHCTYIUIEHHEM B IOILNE DEXKY OCanoYHO-MeTamopforenHoft
TENOTESH OHIa OYeHb conepRaTenbHas padora A.I'.Kaomea m T.B.Padosott [I97I].
ABTODH IETANBHO M3YYRIA MECTODOEIeHMe Kmsmi-Jlepe » OpHIUIM K BRBOLY, 9TO OHO
TETAPOI'GHHO B COCTOMT M3 OCANOYHO~TMATEHETHUYECKAX NDOTONWDATOBHX TEJ M COB~
MEMEHHHX C HEME CYJABRJHIOB MOJAME TALIOB, O0pPA30BAHRHX B NPOLECCAX METEMODIHRI-
M& 38 CYeT IpeodpasoBammii pynoBMemapm@X HopoXn. IIpm 9TOM pyIHHE TEla MEGTODPO-
EIGHAA CTOJbP MHTEHCHBHO IMCIOLMDOBAHH A M3MEHEHH MeTaMODDAUeCKAMA ABJEHRAME,
970 RX MOEEO H&3BEATH BTODAYHHMA.

AT .Facdns » T.B.Padopa cumTann, 4To B ODMADOBAHMM KDYIHHX JRHS OHDETATOB
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ONmpefieJIANIyn DPOJAL MTDAJA NDOLECCH IRareHeTMYECKOTO CTATRBAHMA Xejesa, KOTO-
poe MPOMCXONMIC B TJIRHHCTHX RJAX, DE3KO OGOTameHHHX KOHKDEIMAMA CHIepATa 1
maprra. 06 aToM, IO MX MHEHRD, CBHIETEJHCTBYDT DEJMKTOBHE yYaCTKH, B KOTODHX
CHIEDRTOBHE KOHKDELMA CIARMBADTCA B CIUIOMHHE IPOCJOR MOmHOCTED I0-I5 cm m ue-
DeLYDTCA CO CAOAMA APTRANATOE MOmHOCTEN 5-I0 cM. Tako#ft pelmkT BHYTDR DYIHOTO
MADATOBOTO TeJa MOMHOCTHD B 20 M, B xoropoM 40-65% clarseéTcs KOHKDEIMOHHHMA
JYH32MA-CHOAM®, CHI WMM BCTDEUYEH B mTOALHE 3.

OdpasoBanme NePBUYHHX ILIGCTOB-JIMHS OEDATATOB &BTODH NPECTABJANM Cede Kak
IRareHeTRYeCKOE Da3pacTaHme CJIOEB MEJIKMX MRPATOBHX KOHKDEIH#, KOTOpHe BHaYa—
Je mpeBpamanachk B INOJOCH NADHUTOBOX BKpAILIEHHOCTH, DONYEDKMBAKMAE CAORCTOCTE
BMENSDIAX APrWLINTOB, & 3aTEM CTAHOBMIMCH NPOTONMDETOBHMY ILISCTOBHMA JIEH3A-
MA,

JlanrHeftmee y4acTme IUIACTOBHX JMHB0BHOHHX TeJ OHDATOBHX IODPON B HaIOpAXEH—
HHX OpOIecCax CKAaNUATOCTH, N0 MHEERD &BTODOB, NPEBDATWIC X B "pOLRONONOG-
HHe", pa3fiBampapmmecs B OLHOM HANDaBJAEHMR DYIEHe Tejna, a HamoXeHHHE HA HHX
TEKTOHRYECKHE HapyWeHRA CIOCOGCTEBOBAJNR BOSHMKHOBEHHED HeOoOHYallHO CAOXHHX IOpO-
CTPAHCTBEHHHX B3aMMOOTHOMEHR# ¢ TpeuMHAMA KJIMBA&RE W CJIOAMCTOCTHED.

Heodxofumo NONYEpPKHYTH, 49TO 3Ty 4YacTk mocrpoeHm#t A.I'.Fadmra m T.B.Pado-
BO# [IS?I]noc.nemmne pasBellouHHE DadoTH He HONTBEDIRIR. BHACHAAOCH, YTO
OPOTAREHHOCTS DYMHHX JMH3 [0 NalleHMD BCEINa A JOBOJBHO BHAYATEJBHO NpEBHma-
eT BX DasMeDH [0 MPOCTHDAHHD.

llo-BAmMMOMY, ONHOBDEMEHHO ¢ NpOLECCaMA CKJIANYATOCTRE OCYMECTBJIAICHA METa-
MOpDIMSM NPOTONMPRTOBHX DyXL, KOTODHE BHDERAJICA B NPOLECCEX MAPDOTRHRBEINR}
IOBHNEHRE TEMDEDPaTyDH ¥ IaBleHRA CIOOCOSCTBOB&IE BHCBOCORIEHEN CEDH B3 IEDE-
Ta 00 peaxiun FeS,=FeS+S . 9TOT NpOLECC HOLTBEDANAETCA HPACYTCTBAEM RIMO-
6IacTOE NHDRTA CDENM IEPDOTRHOBOH MACCH.

HeppoTHHE3alEA NPOTONADRTOB YBEJRMYMBaLa RX NOPACTOCTH M ODOHRIAEMOCTH,
COOCOSCTEOBANA OGDA30BAHAD 0DEOJa — INDOXRAKOB, GODMADYDIEX CRBOEOSpa3HHE
MTOKBEDKA, M MNONTOTABJIWBAJA NOYBY IIA NOCAEIYOMAX NDOIECCOB TI'BIDOTE DMAIBHO-
TO HAJIOReHWS nmoawmeTanymueckoi cynvdupmoft mmeepanwzamuw. CiaejyyeT DOZUYEpR-—
HyTH, 9TO DEHEe XWAH WTOKBeDKOB B.M.CmmpHOB [1967] paccMaTpRBAL KaK DYHO-—
DONBONAMAE KaHANH IS BYJAKaHRYeCKHX IKCTamndmai.

OdpasopaHue XalpKONWPAT-TaneHuT-cfanepuToBofi MEHEpDANW3AINMR, HajOXeHHOH
HA NRPPOTHHABMDOBaHHHE NpoTOommpiTETH, A I'.Hadus » T.B.Padompa [IS’?I] CEA3H-
Ball C NeATEJHFHOCTED BHCOKOTEMIEDATYDHHX XJODAIHO-HATDHEBO-KaJbIREBHX BOX,
BOBHEKIEX B CAMAX DYIOHOCHHX TOJAmMAaX B pe3yasTare TpaHcHopmamEs MODCKEX OC-
TATOYHHX DACTBODOB. JTH BONH M3IBJIEKANA METAIIH M3 BMENaNmRX OCANOYHHX OTIO-
xcHEf B mepeoTiaranrm HX Ha KOHTAKTaX ¢ NADATHTAMA, KOTOpHe, IO HaHHHM P.C.
Ceftpyarmra u B.C.KpacumkoBa [I1968], a Taxme B.C.loxydepa [I970], spamores
NpeKPACHHMA OCAIMTEJAME JTHX DYIHHX KOMIIOHEHTOB.

HecmoTpa Ha ciaadymw paA3padoTKY HOKOTODHX BOIPOCOB craThd A.T.HadmEa m T.B.
Pacosoit [197fl ABNAETCA NepBO# NOMNTEO# CBASHOTO H KOHKDETHOTO HIJIOREHNS 0Ca-
To9HO-MeTaMopPoreHHO! KOHIEIIMN, OHA CONGDRAT DAL OYeHh TOYHHX ¥ TOHREY Ha-
Cropmerpm ¥ TOBODHT O CAMOCTOATEJNHHOCTE M ODHTEHANEHOCTE CYRASHEE aBTODOB.

B 70-x romax panm apryMeHTOB, NONTBEDRISKINEX, IO IX MHOHWD, OCALOYHO-MeTa—
MODJOTSHHYD TENOTE3Y RKONMISHAHHOTO DyHOOCpASOBANNSA, IDHBEJE B CBOMX padoTax
H.K.lamsora x A.A.[ammsora [1975a,6, 1978]. STma mccremoBaTelsMu GIE OmE-
CaHH HEfCHHe OpIaHWYeCKNe OCTATKY THIE OHKOIMTOB, YACTHYHO BaMEMEeHHHE CYIh-
¢fmmamm e, Cu, Pb H Zn, 9YTO NO3BOJWIO ABTOPAM MIPEIIOJIORATE OPTAHOTE@HHO-
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0CaNoYHyD KORIEATDAIME MOTAJLIOB B BOIAX DPCKOIC MopH. XaparTepHo, WTO B pA-
Ze CIyeeB RapOOHATHHO ODIaHMYECKNE OCTATEE 3aMeljajuch fpaMCoBIaibHHM IHpHE-
TOM KNIW IMDPOTHEHOM.

3necr HEOOGXOUEMO OTMETATH, YTO NMOJOGHHE HAXOIKA HE ABIADTCHA DEIKOCTHD. B
Ipeyesiax 3aB8liOMO SMUIeHEeTAYECKAX yDaHO-CYABPANHHEX MeCTODOXIeHm#, 3aKIDueH-
HHX B KADGOHATHHX mopojiax, B.H.Xomomosum [I973] y%e NaBHO GHIR ONMCARH OHKO-
JRTH, BaMEMEHHHE BTODRYHHME cynbdmpmamu. PasinuHHe CayZarR 3aMElEHBA OCTaTKOB
CTPOMABTOJMTOR CyAbfdnaMe, TRIDOKCAIAME XeJje3a B Mapradma B KDeMHEe3eMOM Dac-
cMoTpeEH B padorax W.H.Kpsiosa [1967, I975] m wHOrEX IpyrmX mccreloBarened .
Ho-BunnMoMy, KapdOHATHHE BONODOCJEEHE OGpPA30BaHRA ABIAONTCH Raugdojee NDORRMIA—
eMo JacTED NOPOIH M HE MOTYT CAYRATH HajieXHOX Omopo# mpm OTHCKAHEM CJIENIOB
CHHI'éeHeTHUHRX OCalKy ABIeHuf.

OT0 NOJNOREHREe XODOWO YBASHBAETCA TAREe C NOJRIeHHOCTER (PpamsonmanbHOTO
OBDATA, KOTODHY IO TAaHHHM NDAPOIHHX HACJONEHRE B 3KCIEDAMEHTOE MOXET, HO-Bl-
IEMOMY, BOSHRKATE HA DARHHX CTAIMAX OCAIKO— ¥ IOPOLOOGPa3OBAHAS [Bnomnx—](o—
rrepRY, Hepmxuax, 1971; Tpuaenxo m ap., 1974; » mp.].

B mpyrmx paspgesnax Toi# ®e crarhm H.K.JememBona m» A.A.[larmBopma ommcHBanT
BRINYEHEA CYAbLORIOB BO BHYTDEHHAE U&CTR OOJRTOB R B DOMOOBEDH KDHCTELIOB IO-
JoMaTOB. Ha oCHOBe aTEX (aKTOB M8J86TCA BHBOI O XeMOTEHHO-0CANOYHOM IPOHCXO-
EneHER CcyabdruoB, GODMEDOBABMMXCH B OGCTAHOBHE JATYH, R JaXe BHCKaSHBAETCA
NPEeNIONOXEHAE O BOSMOXKHOM IDRCYTCTERE CDeNR fURMOMIOB TalWTOB, THICOB B aH-
TEIDATOB,

JTH BHBOIH ABTODOB TAKKE HeNb3d NDPU3HATE KODDEKTHHMA, TOCKOJIBKY HMW IDOHS-
BOJBHO RTHODEDYETCH JATOJOTEYEeCKas JHUTEDaTYDA.

Je#CTBATENHHO, BHCOKAA NDOHMIEEMOCTE: OONMWTOBHX M3BECTHAKOB R IOJOMATOB
OHIa IABHO YCTAHOBJEHA TeOoJoraMP-HedTAHuKaMA [I‘apdayx, 1970, JIenopcan,IQ’?O],
OOCTOAHHOE HaXORJIeHRMe CYJLPMIOB, KpeMHe3eMa, TRIDOOKACJAOB ReJesa m CATYMOB
BO BHYTPEHHAX 9acTAX OOJATOB M 30HAPHHX KPECTANOE NOJOMMTA OCHACHANOCEH Ka-—
TareHeTRYSCKEMR HeDeMeMeHRMAMA HA OCHOB8 DHCHODEMEHTOB B HATYDHHX HalamleHRH
[Xoxomor, 1960, 1973; Hembest , 1945, 1968; lipenos, 1958], a Bropmuoe Bume-
JlauVBaHAEe ¥ 38MEmMeHREe NOJOMATOM BEYTDEHHWX dYacTell M3BECTHOBHX OOJMTOR N3yve-
HO T'.l.Teomopornuem [1958], A M. Ocnrosoit [1956. 1964 | 2 wHorPME IpyTEME aB-
TOpama .

V3BecTHO TAKEE, 9UTO IOJAOMAT OJPASyeTCs B 9PEe3BHYANHO MEPOKOM IHATA30HE
COBDEMEHHHX MODCHEX T@OXMMMIECHRX OGCTAHOBOK, M €I0 IPHCYTCTBEE COBCEM HE
00A2aTEeNEHO ABAAETCA MHIMKATODOM JATYHHOTO OCAIKOHAKOILIEHRA [Xono,uon,IBBB:].

Bo Bropo#t wacrtm crarsm 1978 r. H.K. » A.A.Jlammeoja ogcyxnanT npodremy
reoxmMruecroffl 30HaJIBHOCTH JlleBodepexnofi 3anexm mecTopoxnenma Kmsma-Jlepe, nH-
TapTCA OCBACHATHL €€ NOCTYIUIEHEeM DAcTBODOB B MODCKOR NajeoBOIOEM C 3amans R
pasfeNbHHM BHIAJIOHESM XPMWYECKNX 2JEMEHTOB HA JHO OPCKOTO MODA.

Bpan am 3T0 Tark. Bo-NepBHX, HANpDARIEHH® NOCTYIIEHNA MATepRana B BOJLOEM He
ONpeJIeAeTCA ¢ MOMONBD RAIYUSHAA KOcofi CHOECTOCTH B NecuaHmxax. Kocie cioixm
OTpaxapnT TOJNBPRO CTATHCTRYECKOE HANpaBJeHHE TeYeHRMH [Tpoccrenu. 1952; Emm-
49gHRO, 1974; Crpaxos, I960 ] Bo-BTOpDHX, B COOTEETCTEME C npelcreamnennavm H.M.
CrpaxoBa [1960]. pasfeJeHRe METANNOB B DYAHOM Teje OCYMEeCTBAAETCA HE B BOI-
Hoff cpeye MODCKOTO BOIOEMA, & B BMIaX B De3yAbTaTé HEeOIMHAKOBOE DacTBODEMOCTR
cyabfmpuop Fe, Cu, Fb,Zn R BX "GopEOH" 3a CyaAbfRIAHE ROH.

loxanyit, HamGosee EHTepecHOo#k dvacTip crarsy H.K.[anmeoma m A,A.Janwsona
[19’?8] ABNAETCA pasgen o meramopforeRHO-cyabimmEOM 3Tane (OopMADOBAHMA DYU.
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B Hem aBTODH ONECHEAOT YaCcTHE CAydYam Nmepexofa CTPaTRPODMHHX OCTAHIOB B GAO-
KOB CHIEDPWTOB, NPOHM3AHHHX XWIamu KBapla, B MAaCCHBHHE MEIHO-IADDOTRHOBHE Dy-
IH. OHRM yTBeDENANT Hajee, YTO NAPDOTAH 3amemaeT B manfax cRIEDAT M KOppoXn-
pyeT Keapl. 9TOT OPOLECC, MO-BMIMMOMY, IPOMCXONRMJ IR BHCOKHX TeMIEpaTypax.
Tepmodaprdeckue nccaenopanns H.I'.Ponssuxo » 1p. [1973], a raxxe B.I.PuioBa
[19?4] [03BOJANT YTBEDRIATE, U9TO TeMIepaTypa IMPPOTEHOBO CTammm ImocTmrala
260-480°C IpA NOTDYXEHME BMEMAMMX IOPON Ha TAYCHMHY 2-2,5 KuM.

H.K.[areBoma OGBACHAST OGDA3CBAHME NMDPPOTRHA BO37IeficTBREM HZ CHHTEHETRYE—
CKHil CRIEDAT CeDOBONODONA B CYALPRMIOB MENOYHHX METALNO0B. XOI DEAKIIAM OH Ipe-—
ICTaBIAET CHENYOIHEM 0GDasoM:

PeCO, +H,S =FeS+ COp + 3,8 xkan

FeCO, +NayS = FeS + Ra2003 + 30,2 ERan

JHS0TEDMAYHOCTE: JTHX DEAaKImMii ofecleuMBand R MOIIEDERBATA BHCOKHE TeMIEDa-
TYDH. BenencTeBre RM3GHTKA CONH OCYmECTRIANACE KODDOSHEA KBaplla B €r'0 [epepac-—
OpelesieHne BOKDYT PYIHHX TeJs. ComoBnit KarareHes3 ofeclneUmBal TaK®e OCBETJIEHHE
BMEMANMAX DOPOL 38 CYeT BHHOCA OpPraHMYeCKOT0 BEmMECTBA W BOCCTAHOBJEHHOTO Xe-—
nesa.

Bunenenme GonBIOTO KOAMYECTBa TEILIA B DEAKINAX CYABIAIMB4UER CAIEDHTA JO-
CTATOYHO IIA TOTO, YTOGH HONHATH TeMIepaTypy BOKDYT DYIHHEX Tex mo I100-800°C.
Temno 4acTRYHO PACXOJOBAJIOCH Ha OCDASOBAHME HEDATA HO NMAPDOTHHY: FeS + HoS=
FeS + H2-12 KKaJl.

Bume mMH DOBHAKOMMINCH C DE3JIMYHHME BADMAHTAMA OC&I0UHO-MeéTamopdorernHo
TROOTESH. B 3awin4eHHe XOTeJOChk OH HONYEePRHYTEH, 4TO CTODOHHHKM OCATOYHO-ME—
TamopforenHoff THOOTESH B TEJOM GoJiee MMPOKO IONXONAT K OCBENEHRH IDPONECCOB
DYZLOTeHe 38, HeXeJIl BYJIKAHOTEHHO—-0CANOYHOR, B HE TONBKO HNONHTEKNTCA OCBETATH AB—
NeHRA, MDOMCXONAEINE B JDEBHAX MODCKEX BOJOEMAX, HO B Das30odpPATECA B CYWECTBE
doJiee NO3JNHMX SMRIeHETAYECKMX, ABJEHRH.

Ofmas cXeMa KOJ9Ye]aHHO-NOJMMETALIRYECKOTO DyIOTeHe3a

faxTrYeckmnit mMaTepman, M3JOXEHHHE B 9YeTHpeX NpeNHOymEX IiaBaX, a Takke aHa-
JR3 NpPHBENIeHHHX BHIE JHTEDATYDHHX IAHHHX, IIOSBOJAET, KAk HAM KameTcd,lpei-
CTa&BATH BECH IPONECC CYABPHIHOTO DyLOreHe3a Kak pe3yJbTaT SINUTEHETHYECKOTO
npeodpasoBaEMA PYIOMATE DAHCKMX CHJIE DRTOHOCHHX TOJM.

Ha parERX cTammaAXx 3TOrO0 NpoIecCa B KOHCENVMEHTAIMOHHHX BIAIMHAX IHA HAX-
Hé- B CDeJHeNDPCKEX Mopefl oCymeCTBIANOCH HAKOILUIEHEE TOHKOTO TARHACTOTO MaTe-
pRaja, ReJe300praHAYeCKEX COeIHHEHH# W OKCHIOB Xeje3a, a TAKRE 3HaURTEILHOTO
KOJMYECTBA DaCTHTENLHOTO OPTAHMYECKOT0 BemecTBa. MRKpOGHOJOTHYECKOE pasioxe-—
HE® OPraHM9eCKOr0 BEMECTBA B NONYRMIKAX IJRHACTHX RJIAX NPEBOIWIO K mepepac-—
IpelieNeHHD Xejes3a, KOTODOe NDEeMMyMEeCTBEHHO KOHIEHTDMpOBanoCch B fopme Rapdo-
HATOB, pexe CYyARDMEOBR R OCDA30BHBANO KOHKDELUWOHHHE Teja, JAMH3H B IDOCJOH.

llocne cBoero 3aXOpOHEHAA B OC&ZKaX MODPCEAX [IaJeOBONOEMOB DYIOMATE DRHCKHE
CHIEPATOHOCHHE OTJOXEHNMA HadaJl MeIJIEHHO NOTDYRATECA B.IAYGH O0CANOYHO-IODOI-—
HHX dacceflHoB, B OGJACTh BHCOKHMX TeMIeDaTyp R NaBieHmit.

AHanws3 reoJorsd9ecKHX Daspe30B HAXHe— H CDEJHEDDCKAX OTIOREHRE B asepdaitn-
®aHCKOK uwacTm I'zaBHoro KaBkascKoro XpedTa DOSBONAET CUMTATEH, YTO CHIEDHTOHO-
CHHE OTJIOXREeHWS (EJOKaHCKO# CBATH paifoHa mecTopoxneHnms Imamsdalfi B KOHNE Gar-
CKOT'O BpeMeHm OHJIR IOTDYXeHH 1o rAysmHE 6000-6100 m. Te Xe pacueTH, BHIOJIHEH-
HHE JJIA BODXHOANAXKaMCRO# CBATH BHYTpDeHHe#l 30HH JlarecTaHa, MNOKA3HBADT, YTO
pynoememawmue oTaomeHnA Kmsua-Jlepe B Havane Gaffoca ACOHTanN® NOTDYREHME JANB
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no raydme 3100-3200 M. Ecap NDRHATE 32 KCXOZHHE HODMaibHHE TI'DEIACHTH TeMIe—
paTyp W LaBAEH®A, TO 3TO O3HAYAET: Ha DYLCHOCHHE Toymu mim3vad B XOLE HX
NoTpyXeRMA BO3gelicTBOBanR jasneHRe okxono 1500 aTd B Temmeparypa nopamgra 200
-300°C. Yro xacaeTcs DYLOBMEmSRmEX Tomn paliona Kmsna-Jepe, TO MaxCHMAnbHHE
JIaBJeHMA Ha 5TOM 3TE8Re 3Iechk jocturanm 650-700 arm, a TemmepaTypk, NO-BHIR—
MoMy, He mpepmmamn 120-I50°C,

PaspuTRe 0CaIKOOODA3B0BAHEA B IDOTROanmemMCA DIN3MCOHHOM Oaccelfre mopomood-
Da30BaB¥A B GoinDMHECTBE DpajonoB Boawmoro KaBkasa oCymecTBIAIOCE OpR IPEBR-
JBHOM YEDENIOBAHEM TJRHACTHX ¥ IEeCYAHO-aJeBDHTOBHX TOMM. OTO OSCTOATEALCTBO
HAKJANHBALO OCOCHH# OTHEYATOK Ha TMipoImHamuKy faomios. Kark mspecTHO [Cono—-
108, 1962; Kapme® » np., 1969; 3aitmes, 1970; Xoxzomom, 19823,:5,19835,5,1986]
IecYaso-TUIMHACTHE TOJNA B TAKMX DETrWOHAX CTAHOBATCA HCTOYHEKAMA DYINOHOCHHX
Ta30BOIHEX fUnoMnoE. B HEX CANBHO DasdyXapmee A CEMMANMWECH TJIMHH YHONOGIAA—
oTCA noprerToit pesmHe, RacumeHHO#t mopcko#t Bomo#t m pPa3HOOGPARHHMM TASOBHMA CO-
craBnsmomuMu. 110 Mepe NOrDYXRSHHWA OHE CREAMAKTCA B OTIANT T'AB30BOJHHE DACTBODH B
KECTKHE IIACTH-KOJJIEKTODH, CAOXeHHHe INeCYAHO-aJeBPOJHTOBHME MODONAMA RJIA B
IDEHMDYRWEE HX S0HH Da3/oMOB. VHTEHCHBHO IPOTEKad B BEDXHHX YACTHX paspesa,B
HENOCDEeLCTBEHHOK GIM30CTE OT IHA NANE0BOJOEMA Ha MIOBOK CTAURM DASBATHA TJIRH,
9TOT NPOUECC NpHM IBRAESHMR CJOEE BHHM2 IIOCTENEHHO SATYXasT.

Hopoe oxmpieHMe "NepekavumBaHAs" (UIDANOB M3 TJMHHCTHX TOJNN B KOLIEKTODH B
pasioMHd IDOMCXONAT HA TEeX TepPMOJapMUeCKRMX YDPOBHAX, I'Ie pasdyXammmi MOHTMODRE
JOHAT NEePeXOoNuT B THADOCHNAY. JTOT OPOLECC MUHEDANBHHX NpeBpameHufi coOnmpoBOE-
naeTcA BTOpOk crammeit mermiparanmmB, KoTopad (Hla NETalbHO ONACaHA B padorax
Ix.®.Bepcra [ Birst, 1959, 1969) M.K.layepca [ Powers,I959], E.A.Neppm m Ix.
Xayepa [Parry, Hower, 1972], B.H.Xonomosa [1983a] m mp.

Ona xapaxTepm3yerca fopMUDOBAHREM B0H DaSyIJIOTHeHRA TJIRH, CO3ISHMEM AHO-
MAJBHO-BHCORMX NNacTORHX nasieHn#t (ABIJl), BOSHRKHOBSHMEM T'RIDODPA3DHBOB ILIAC-
TOB R JaXe I'DASEBHX BYJKAHOB, CAMOOYRMEHWOM IJIMH OT GATYMORIOE M DANA DyIHHX
KOMIIOHEHTOB, SMurpanmeff pynocojepXkammX DacTEODOB M3 TJARH B BOSHAKHOBEHHEM
EANBHHX B CTPATROODMHHX DYIHHX CKOIIGHWH [xo.nonon. IQBBa,O].

Tlo Mepe DOTDYREERS CHIEDATOHOCHHX TOJmM B 06NACTR BHCORAX TeMnepaTyp n Xa-
BJeHR B HUX OCYymMECTBAAIACA TANPOJHN3 KApPGOHATOB, NPORCXONRIO NeDEMEmMEHHE pac—
TBODEHHOT'O XeJie3a ¥ BHIATEHMe ero B ocauok B fopme cyanfumos. Ha omamx yqa-
CTKaX BHIANANmEe B O0CaJOE CYAbfRIH HapamwBaiR CeIMMEeHTAIAOHHO-IRaTeHEeTRYeC—
KNe CJOR KOHKDeIR# B I'IMHECTHX CHIEDATOHOCHHX TOXMAX M IpeBpaman® RX B MEra-
KOHKDEIMR R JMHSH, COTZIACHHE C HAINACTORAHWEM BMemawmuX oTaoReHm#t. Ha mpyrmx
yuyacTKaxX OHW OTJAaTajuch B 30HaX NOBHUEHHOR TPEMWHOBATOCTE M BIOJEL ILIOCKOCTH
Pa3ioOMOB, BMECTE C HEUMM 06pasyd CceKymme Tela OpPOTONMDUTHTOR.

QopMipoBaHEe TAKHX NEPBMYHHX IPOTONMBATATOBHX CKROMIEHHE CONDOBORIANOCH
MACCOBHM NEpepaCHOpelieIeHREM KIADKOBHX COUEDERAHAA DYIHHX XMMAYSCKMX BJIeMeH—
TOB BO (UIRNOMNHHX II€CYAHO-TJMHACTHX OTJORGHEAX. YIUIOTHOHAE TJMH B OTKAMAHRE
73 HEX MeTAJUIOHOCHHX (VIDANOB NDEBONANO K BHISJEHMD KADOOHATOR M CYABJRIOB
METAJJIOB B NPEHADYOMRX AX CHCTEMAX ~ B NECYaHO-&IEBDOJATOBHX ILIAcTaxX, TDEmA-
Hax ® pasjgomax. JTO NepepacOpeliefieHMe KIADKOBHX cojepEanuit Bce doxbme HMCRa-
RaJ0 OCMYD KapTRHY "yHODANOYEHHOT'O" pacnpeliefleHRs DyAHHX KOMIOHEHTOR B 0Ca-
Ixax., PyzHHe KOMIOHEHTH HEYMHAIN HAKEIIEBATECH NPSINOYTHTEJBHO B [IPOHHUIIEEMEX
OTJOXEHEAX — NECYAHEKAX ¥ aleBpOIBTaX.

(IeIynmaA CTaIMA DA3BATAA KOJY€NaHRO-IOJEME TALIRYSCKOrQ PYNOreHesa cOBmA—
Ja ¢ MHBEDCHEH HDOTHGOR, NPONECCAME HETEHCHBHOT0 CRASKKOOCpPA30BAHEA E CBA-
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38HHOTO ¢ HAM JEHaMOMeTamopfEsma. OTW NpPOLECCH OXBATWIAM BHYTDEHHDD 30Hy Ja-
TecTaHa B Havale Galtoca. Ha mporaxenmm Bceit cpenseit mpH 318CH OTCYTCTEYDT
MODCKHE OTJIOReHMA, B BEpDXHAA DPa C yTAOBHM HeCOTJacHeM 3aneraeT Ha CMETHX B
CHIAJKR OTJOReHRAX nefiaca. Ilo-BuIumoMy, B Gaffoce M daTe 3IeChH CYymeCTBOBAM
OCTDOBHHE NONHATAA, HOCTABAABMEE OCANOYHHH MaTepRal B CMEXHHE MODCKHE BOJIO-
EeMH.

B npepenax asepdaituxanckoif sacTm mHoro cknoHa Boabmoro Kapxasa mHBepCcRA
HECKOJBKO 3amosfana N0 cpaBHeHAD c¢ XkHEM JlarecTaHOM B NDOABANACH TOJABKO B
KOHILIe JaTCKOTo BpemeHM, CKIamYaTOCTE 3TOI'C BO3pacTa 3afuKCApOBaHa HecOoIJac—
HHM 3ajeraHneM BeDXHeDDCKMX KapCOHATHO-TEeDPUTeHAHX OTJOReHAE Ha Toamax data.

C Hameit ToOUKM SpEHEA, DasBATHE CHISIKOOGPASOBAHNA B NpefiesaX Bcei mccae-
Iyemo# TepDHTOPHE GHIO NpPEJONDPENEJeHO IpeImeCTEYDIMM IPOTHGaHMeM 0CaLOYHO-
IOPOJIHOT'O HWXHE-CDeJHenpCKoro dacceitna. Kak. Ha 5710 ykasumanw B.B.Fenoycor
[1966], a ® mocnemmee Bpema A.A.Copcxmit » B.H.lommo [1962], a raxme B.H.lox-
oo [19’78]. GONBIYD POAL B DASBRTAH MHBEPCHOHHHX CHIANUaTHX IBRREHHE MTDA0T
MEHe paJbHHE NpeBpameHrd TJIMHWCTHX mopon. CoueTaschk ¢ Jerwmparanneil, OHR co-
3lanT DacCJOeHHOCTH HNOTDYRADMAXCA yYacTKOB, He COBIANALYD C HAILIACTOBAHHEM,
a 2T0 CTAMyJAMDYET BOSHMKHOBEHHE CKAaN49aTOCTE, 3aBBCAmME# OT mpeodialaHdd Bep—
THKANBHHX [lllo.mo. 1978] WIA TODM3OHTANLEHX YCHIME, NPHIOXEHEHX K CHCTEMS
[Anms ® Ip., 1987,).

He BH3HBAET COMHEHHA TO OGCTOATEJECTBO, YTO HHBEDCHOHHAS CRIANYATOCTH
COIDOBORNANACH 3aMETHHM YCHJIGHEEM TEILIOBHX MOTOKOB, (YHKIMOHMDYDIUX B pas-
JUYHHX 9acTAX paspmrpapmefics TeOCHHKIMHANN, BOBJGYEHHEM B CKISNUATHE IBAXE-
HAA MATMATEYECKAX DAcILIapOB M SKTHBHOR [eATEJBHOCTED DYIHHX DAcTEODOB.

B pesyarbrare HpormdH 0CAN0YHO-IIODOJHOTO dacceiiHa NpeBpPaméNHch B CJIOXHYD
BeepooCpasHyD CHCTEMY CKIAIOK, OCJOXHEHAHX MHOTOUACJIEHHHME DaspyBaMi, &
TaKEe JafiKaMP IRadasOB ¥ BHEINDSHRAMM I'DAHMTORIOE. B 5TOM mpolecce MpoMoEa—
J0CE TEOXMMHYECKOE NepepaclpeliejieHne BenecTBa, HadaToe eme Ha CTAIMA Karare-
He3a.

B o0mmx 9&prax OHO COXPaHRHIO CBOD TIABHYD HANDABJIEHHOCTE, UTO BHDAX&IOCh
B MOCWIR3alMM DACCEeAHHHX KADGOHATOB M3 CHIEDHTOHOCHHX TJIRH B B OTJIOXEHHR Cy-—
JBPRIOB B NECYAHO-2JEBPOJATOBHX KOJUIEKTODAX, DASAOMAX M TpelEHax. B ravecrthe
HOBHX IyTe#f pasrpysKM DyNOHOCHHX DacTBODOB IOABAJIACH TPENMHKA KIABAXa, BO3-
HEKNEe Kak CIeICTERe OCpA30BaHHA CKIATYATHX JODM.

Hapany ¢ yHacnejOBaHHHMA IpPOLECCAMA IPOMSOMIO CYIECTBEHHOE YCAOXHEHARE DYy-—
JOHOCHHX Te€DMANRHHX DPACTBODOB, TJIABHHM 06pa3oM GIarolapd YCAIEHHD TEDMAIBEHO-
TO NIOJA A BOBJ6YSHHD B OPONECCH MOCWIRBSIMM MATEDHANA NOINCTAJADNEX B MEDEeK-
DHBEDIAX DYNOHOCHHe TOJME OCANOYHOTO M BYJIKAHOT'@HHO-OCANOYHOTO réHesmca. Ilpm
9TOM HADOKOE DAZBUTAE NOIYYWIR TEDMAIBHHE XJODEAHHE BOJIH, YCHAEHHO BHUEISTH-
BADMEE M3 BMENENMHAX HOpON B NepeoTJaraomee Cu ,Fb B Zn, BOBMOXSH IDHBHOC
HEKOTODHX DYIHHX KOMIOHEHTOB C GOJABNRX I'TYyGRH.

Ornomenye CYJBEIOB MOJARMETAIIOB, HEepEIKO HapacTanmpX Ha IPOTONEDETHTOBHE
TeJa, ABAASTCA HamGoJee XaDaKTeDHHM DyIOOGDasSyRmEM CIeICTBAEM MHBE DCHOHHHX
IpOLeCCOR.

Ipyrem cleicTBHEM CRISIKOOCPa30BaHMsA, (ODMADOBAHEA IOJOTEX HAIBETOB H 46—
my# ABANOCH DE3KOE NpOABNEHEE IHHamoMeTaMopfmsma m fopMApOBEHEE IMPDOTRHOBHX
TeJ, MECTaMl HAJOXEHHHX HA NEDATHTH B RRIBPHYD MRHeDajR3aluD.

Iprn TakoM MCTOJKOBA&HME NPONECCOEB DPYHNOOGDA30BAHEA KOXYeJaHHO-HOJAMMETAaJLIHYe~
crEe MmecropoxneHmAa KxHOro CRIOHa Boammoro KaBxasa MOEHO HA3BATH 0CaLOYHO-THE-
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LDOTEDMANLHHMA, IOIMIEHHHMA K IIOJMXDOHHHME. B MX QODMADOBaHME 9YETKO Hameda—

DTCA Clelyomue BTaNN: 1) CelMMEHTAIMOHHO-IMATEHETHYECKOE 0CDAB0B&HME DyIOMa-
TEDHHCKMX CHZEPHTOHOCHHX TOJN; 2) KaTareHeTRYeCKOe OCpa30RaHWE NPOTONMDHTH—

TOBHX Dyn; 3) TRIPOTEDMANLHOE O0pa3OBaHNME IOJAMMETA/IRYECKHX DyL; 4) Meramop-
fOTeHHO-THAPOTE PMAJIEHOE 06pa30BaHNe MMPPOTRHOBHX DYML.

CeIlMME HTAIMOHHO-IMATEHE TRUECKOE 00 pasoBaHme
DYAOMATE DRHCKUX CHIe PUTOHOCHHX TOJM

[Ipo6nemMa PEROHCTDYKUIMR IDOLECCOB MPOTOPYLOOSDA3CBAHHS, MMEBNEX MECTO Ha
CTaupAX CeJUMEHTallMM B IRareHes3a, OCOGEHHO CJOXHA B CBASA C TeM, 4YTO B Ha-
CTOANEEe Bpema CHBUEE OCANKA OPCKOTO MODA NpEeNeJBHO yIIOTHeHH, JefopMRMDOB&HH,
MecTaMn MeTamopdr30BaHH IO B6JeHOKAaMeHHOH CTaIm¥ B IPOYMTATE IO HEM MCTODRN
IDEBHEX MODCKEX BONO8MOB TpPYIHO. Tem He MEeHee EMEHHO B 3THX "IOJYCTEPTHX"
COOHTHAX CJeNyeT MCKATH DasTalKy MHOTMX TeHETHUYECKHX BOIPOCOB DYyAOTEHE3a.

IIpexne BCETO EOBHEKAET BONDOC O TOM, KAKYD DONbL B SapOXIEHWA DYIHHX CKON-
JeHm#t mrpana BYAKaHOT@HHO-TMIPOTE DMaJbHAS NeATEeJBHOCTH, CYGCHHXDOHHAA 0Cal-—
KOHAKOINIEHMD WM HACKOABKO Ipolecc QOpMMpOBAHMA CHHTE€HETHYECKMX DYIHHX 3ane-
meft ompemensncA ABJGHHAMA KDACHOMODCKOTC TRIAT

3pech HYRHO HONYEDKHYTH, YTO NPOCTPAHCTEEHHOZ MOJOREHHME DYINOBMELANIAX
TOJmM KOJYeNaHHHX B KoJ4eTaHHO-IOJIMME TAIIAYECKUX MecTopoxmeHmi IRHOTO CKioHa
Boarmoro KaBkaza, ¢ omHo#t cTOpOHH, m 3Pfy3MBEHE NOPOIH, - C IpyToff, CBABEHH
CIOXHHMA B3aMMOOTHONEHRAMH. Kak 3To GHIO NOKA3SAHO BHIE, HMWEHEIUIMHCOAXCKHE
TOJMA, BMEMANMHEE ODYIEHEHHME MECTOpDORIeHMA Kammar, coIepRaT MHOTOUYRCJIEHHHE
TeJla aHme3nT0-0as3albTOB, aHINE3MTO-NAlATOB M JMIApATO-IAalHTOB ¥ B HENOCpen—
CTBEHHO¥ OJW30CTH OT DYIHHX CHOIUIeEEH cynrdrioB nepecexapnrcs Jalixamp Ipada-
30B 1 ragdpo-mmadas3oB. Bolee Toro, B HeHTpanbHoff 9acTr Kanparcko# TeKToHmue-
CKOf CTDYKTYDH paclionaraeTCA 3KCTDY3MBHHE Kymon, CIOREHHHE aHIesmTO-Gasalb-
TamMmP, OTHEJEHHE anofmsH KOTODOTO BRINYANTCA B DYLOHOCEYD OCSTOYHYD TOJIY
[TBBH“D&ﬂnHSB, fipomesnd, 1981].

E ornmume oT aToro ciyvas, OTIOREHWA METRKAHCKOR M CesoraHCKOfi CBHUT, €
KOTODHMM CBS38HH DYIH MecTopoxueHuit Karex m ®mnma3uafi, He BKINYaWT B ceddA
CYOCHUHXDOHHHX BYJKAHOTEHHHX M BYJKAHOTEHHO-OCAIOYHHX o6pazoraHmii. Haxomkm
CYGCHHXDOHHHX (RMJIM3YafiCKOMy ODYIEHEHRD Ga3albTOMNOB B Mauxanopckoff CREKIMHAa-
Jw, ynomaHyTHe B padore A.Il.Emporopa [1982], TpedyOT IeTaIBHOTO CTpaTArpabn-
YEeCKOT0 OGOCHOB2HWA M HE MOTYT IOKA DPacCMaATPHBATHCA KAK NOCTOBEDHHE .

YTo KacaeTCA BEDXHEANAXKAMCKOW DYIOHOCHOR ToNmw B paftoHe MeCTODORIEHRAS
Kusun-Jllepe, TO B Helff mposBireHnd 3fdysmBHOE NEATENBHOCTA HE OCHADYRMBEOTCH.
Onp BCTpeYeHH HA yUACTHAX CEeBepHee AXTHYalicKoro B XHOBCKOrO pasjOMOB,Ipel-
CTaBJeHH JafikamMi IMacasoB, CHMIWTOB, AHIE3WTO-GA3aJBTOB M MEJHMMA RHTDY3H-—
AMA OCHOBHHX IIODOI ¥ IPHYDOYEHH K TOoJmaMm, MOINCTAIANMMM DYNOHOCHHE — K HAK-
HeszaxkamcKoft, HoTadckoft m meftnaxamckoft ceuram [OceTpos, 1978]. Bonee mosz-
HR#f BO3pacT BCEX BTWX NPOABJNEHM! He MOBBOAAET TOBODHTE O HENOCDEICTEEHHOM
BIMAHAM SKCTaNANMA Ha MpONECCH NOCTYILIEHMA DYIHOTO Marepmana B BepXHeAnax-
Kamckmit Mopckoit maneoromoem.

Takum o6pas3om, IajeKo HE BCeTna, Kak Ham KameTcs, 30dysmBHOi IesaTelbHOC-
TEO MOXHO OCGBACHATE QOPMADOBAHWE CKOMIEHAA DYIHHX KOMIOHEHTOB Ha CEJIUMEHTa-
OROHHO~IRAareHe TAYECKOM CTAIMK DYIOOGDa30BaHMA.

llonuTaemca Tenepr GoJeE MOJPOSHO DACCMOTDETH Té CEIMMEHTANMOHHHE OGCTEHO—
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BKE, KOTODHE BOSHMKANM B KOHCEIWMEHTAIMOHHHX BISZRHAX HA JHE DPCHRX Mopef.
Buam nMecneZoBaHH W3MEHEHMA MOMHOCTEH! M JMTOJOTMYECKOTO COCTaBa DYIOBMEMAmmAX
IIOpON, KOTOpHE MMEJR MECTO B Ipejiesax MecTOpoxneHmi Kwsma-Jlepe u Karex (cm.
Ta. 2). OHR [OBOJABLHO CXOIHH: OT (UIAaHTOB K MEHTpanbHOf YacTR MeCTODORIEHHA
MOUWHOCTH DYLOHOCEHX OTJOXeHMEl BOSpacTanT, YBEJUUWBAEGTCH NPOUEHTHOE CORepRa—
HUE TJIMHHCTHX Davek, pacteT rosddunnenT KoHxkpeumeHocHocTH. Haodopor, oT 1eH-
TpANBHHX dacTeff Kk mepnfepud B TAMHHCTHX OTAOREHMAX MOABJIANTCA JRHIOBUIHHE
IpOCJNON aleBPOJBTOB, I'PYOelT IpPOCJIOM NECY2HMKOE, B HUX MHOTIA MOABIANTCA KO-
COCJIOMCTHE TEKCTYDH.

CxonHue falnaJbHHe W3MEHEHAA YWE LABHO CHJIM OIMCAHH B MODCKHX OTJIOXSHHAX,
BOBHAKIAX B YCAOBMAX KOHCEIMMEHTAIAOHHHX TEKTOHRYECKHX CTDYKTYD. JToff mpos-
Jeve GHIR TOCBANERN PacoT B.J.Iomosa [1940], B.A.Jmemosa [1940, 1950],C.C.
liyzena » E.I.Bpysc [1965], U.E.Crensax [1949], B.H.Xozomosa » mp. [I956],
B.A.Annpeera [1957]. T.A.Kanepu [1969, 1974]. Cyrp 9TOT0 ABNEHUA BaKINYEETCH
B cJenybmeMm. PasBuTHE TEKTOHMYECKHX JIOKANLHHX CTDYKTYD (AHTMKARHANER M CHHK-
npnanel) MOWET NPOMCXOIUTE ONHOBDEMEHHO C HAKONNEHWEM OCATKA HA HHE MODCKOTQ
naneoBonoema. [IOCKOJBKY aHTUKIAMHAIR B MODCKOM JHE HOJY4anT MOpHOJIOrmYeCKoe
BHpa®eHMe B BUNEe NONHATAA, & CHAKJMHAIR — B BAJE BIANMA MERLY HAMA, TO B
00CTEHOBKEX NPAGPERHOI0 MEJKOBOLBA BOJHH CTApapTCd CIVIATATE peabed B TeM
caMEM "MDUCIOCOGATE" OTAOREHME OCAIKOB K penbedy pHa. OHM BHMHBAKNT TOHKRH
TJIMHACTHI MaTepman ¢ NOUHATH# W cOpacHBanT €r0 BO BIAOMHH. Haosopor,rpycui
OGJOMOYHHEA MATEDHa] OTHOCHTEAERHO KOHUEHTDHPYETCHA HA BO3BHIEHHOCTAX,

OnrOBpEMEHHO Ie#iCTEyOIEE MEXSHW3MH DPOCTa CRASNOK h coprupyomel nesarens-
HOCTA MODS COBLapnT (alMaJbHO-JARTOAOTHYECKYD MSMEHUYMBOCTE ILIACTOB. B CHHKIH-
HaJBbHHX ENAUAHAX HAKAIJNBAeTCH TOHKWE TIMHMCTHIE MaTephan, OpraHAuYecKOoe Be-
WECTBO, KOLIOWIHHE CTYCTKA XEMOTEHHHX M GHOTEHHHX KOMIOHEHTOB.

KoceernHM [OITBEePRICHEEM NDEIJIORKEEHOTO MEXEHW3MA ABRIAETCHA TO OGCTOATENb—
CTBO, 9YTO HA YYACTKAX HAKOIUIEHMA MONHWX TJMHACTHX TOJIN BO BOALMHAX MODSA
BCETHA B NMareHe3E 06Dpas3yeTCA OOoJbllee KOJMYECTBO CHIEPATOBHX M IMDATOBHX
KoHKpenmit. OduensBecTHO [CTanOB, 1960; MakemonoB, 1973; 3apmuxani, 1985],
9T0 MHTEHCABHOCTE KOHKDELMEOGDA30BAHWA OTDAXAET OGOTAMEHME MODCKHMX TRHRCTHX
0CAIKOB OpraHMYECKUM BemecTBoM. Bo BIaimHax HMEHE-CDEIHENPCKOTO MODA 3T& 34—
KOHOMEDHOCTEL Halla APHKOE MOITEEDEIEHHE.

JGOMHTAO, YTO B HEHOTODHX CAYYaAX MMENTCA NpAMHE NONTBEDEIEHRA 5ToR 3a-
KoHoMepHocTR. Ilo mawnum H.K.KypGaHoBa, B KOHCEJMMEHTAIIMOHHHX BNAIMHAX COIED-
ranpe Copr B TUMHAX NOJHEMaeTCH IO 5-8% [Kypdaaon. 19820]. Kak sTo Owi0 mo-
KasaHO Ham¥ Ha IpAMepe naneoBnanmHH Kmsmi-Jllepe, BMECTEe C ODraHMYECKAM Beme-
CTBOM 3JECH CRWIBHO KOHIEHTDHDYOTCH TEKKE TATAH B MADraHen.

Cxopnke majeoreorpajiuvyeckne DEKOHCTDYKUMM GHAM BHIOJHEHH B.U,PoMaHOBHM
[1984] s Pmimsuaiickoro paffoma. OHP mpercTaBiAeHH HA puc.35 @ 36. Ha rpafm-
®e puc,35 IPMBOLATCA NaneofalMalbHHE CXeMH NOCTPOEHMA LA IBYX HECKOIBKO
DasNnUHEX cTpaTArpajuuscKuX ypoBHe#f, coormercTRynmwX KapaduadCxoMmy pymonpo-
ABIEHNI, YCTEHOBJNEHHOMY B HuxHel uacTm pyrnopmemaomei# Genoxanckod cBuTH (A)
¥ Pminsuaiickomy MecTopoxzeHmo (B), 3alerapmeMy B ee BepXHell uwacTi.

B o6omx cay4yaAX BHDACOBHBAETCA CYCWADOTHHE OPOTRG, BHTAHYTHE BIOJL COB-
peMeHHOT0 KeXHAMeIAHCKOTO DasyioMa, B pafioHe MecToporigHns Pwimavail ocnox-
HEHHHI CYOMeDHIMOHAJNLHO# BHAIMHOM.

CnenyeT IODYEDKHYTH, 9T0 MCXOMHHKE faxkTMuecKnii maTepnan, HCIOJIL30BaHEHI
0D TOCTDOEHMA STRX N&JIEOTEOTDAlRYeCHMX CXEM, HeDamHOUgHeH. OGJA&CTEH, JNeRa—
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P m c. 35. CxemaTHyeckde NaNeodalMaNbHHEe KADTH SMmsdaficKOr0 DPYLHOTO MOJA
B [epHoJ HAKOIIEHAA OCANKOB PyLOHOCHHX T'QPHB0HTOB A — HEEHero Kapadua#tcxoro,
B - Bepxuero dwmsuafickoro [PomanoB, 198

I-3 - fanmm pyZoBMemAlmWX OTJORKeHmA: I — (VIMUOWAHHE C IPOCJOAME IeCYAHEKOB,
2 - TIMHHCTO-AJEBPOJATOBHE CJAHIH C NJACTAME IVIMHMCTO-CHIEPHTOBHX ¥ TECYAHO-
CHISDPRTOBNX KOHKpenmit, 3 — IVIEHECTHE CJAHIH C CHHIeHeTHiecko# cyapdmaHof Mu~
Hepasmsanmelt; 4 - HeOONbIMe JVHSH KOJYENAHHHX DyL; 5 — KDyIHHe 3aleXd Koade-
IaHHHX Dyl: a4 — yCTaHOBJeHHHe, § — NpefluojaraemiEe; 6 — COBDEMEHHOE TOJOReHHE
KexnamenaHexoro pasnoma; 7 — IpaHEON (aumh: a - Npocrexerune, 0 — Npelnosa-
TaeMHe; 8 - NOJIOKEHME paspesa
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P m c. 36. OxevaTmueckyff paspes BepxHeTO IUmHCCaxa OJMimB34YafiCKOfl BIATMHH
[Pomanos, I984

1 - pecuaHmKm; 2 - QUMOWTH; 3 - TUMHECTHE CJAHIH; 4 - CYCByJKAHWYECKUE
resa (mmadasH); 5 - 3aNeX¥W KOMUEIAHHHX DyL: a - YCTAHOBJEHHHe, 6 — NpemmoJa-
raemue; 6 — DYAOHOCHHE TODWSOHTH: | - Qwmsdapckmit, Il - Bynawmxckuit, Il - Ka-
paduaitcrmit, — Benoxanuafickut; 7 - pyanufi dumm; 8 - JmHSOBHIHO-CTPyAdYATHE
BHEJeHEA ¥_KOHKpEIWE IEpATA; 9 — TUMHECTO-CHISDATOBHE ¥ IECYAHO-CHIEPHTOBHE
KOHKpermur; 10 — TpeAmosiaraeMoOe IOJOXeHWE DYLONONBOILAUNErO KaHAJA
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masg K ceBepy oT KeXHameIaHCKOTO pasjoMa, PeKOHCTDYMpOBaHA aBTODOM Ha OCHO-
B€ BHAUATEJNBHHX [ONYmEeHWH, MOCKOJABKY 3LECH OTJIOREHWA GEJOKAHCKOW CBATH He
O0HARANTCA, & NOJYYanT MWPOKOE DA3BATHE BYJKAHOTEHHO-O0CANOUHHE M afPysmBHHE
IOPOfH GOJee IpeBHeR Kalarckoi CBmTH. TeMm GoJiee IpellIONORATEJBHO Ha puC.35
B OCOGEHHO HA DHC.36 NMOABJIEHEE INAGA30B — CJENOB IDEBHWX BYJKaHHYECKUX H3-—
ausEnti. [(DORBBOALEHM SBAAETCH TAKKE UPENNOAOKEHNE O ODOCTPAHCTBERHOM NONO—
KEHUM MaTMO-M DYLONPOBOIANETO KaHaja, 0003HAYEHHOT'O B BHJE NYHKTHDA HA MECTE
COBpPEMEHHOI'0 NOJOXEHRA KeXHaMELaHCKOT'0 HENBUTA.

lleHHHM B 9TAX NOCTPOEHMAX ABIAAETCA O0MAA CXeMa JATONOTO-DalnajbHHX B3MEe—
HEHR#t B mpeenax najeoenanwH. OHa sBaseTCA odmeft Iif MHOIUX pafloHOB ¥ BHpa-
KaeTCA B TOM, 4TO XapakTep (UIMIOMIHOTO 4YeDEOBAHMA COXPAHAETCA KAK BHE, TaK
% B Npelesax JOBYmNKR. 3T0, B CRBOD OYe€pelh, IPOTABOPEUYNT INDPEINCTABNEHUMD O KOH-
. CEeIMMEHTAIlMOHHHEX BINAIWHEX KAk O CDaBHUTEJBHO M30JMPOBAHHHX CRCTEMAX C 38C-
TOWHHM DEXHMOM [Kypdanos, IBBZQ]. O4YeBRIHO, YTC BIOAZRHH THA HURHE—-CLEIHENDPC—
KBX NajJeOoBONOEMOB XAk ofmell JuTonoro-faumantHoif RW3HBD CO BCEM MODCKEM (ac—
ceifHOM 1 OCOCTpPEENe THIPOLMHAMAYECKOTO DERMMA, CONpPOBORIAKMEECA OTIOREHMABM
TPYG00GJIOMOYHEX NODPOJ, — NECUYAHMKOB M &JEBDPOJNTOB, OXBATHBAJO 06JACTH,BHI0-
YaBumne B CeGA P BIAIMHH M IOUTHATHA.

Her Takfe HMKAKMX OCHOBaHmE CUHMTATH, 49TO BO BDEMA HAKOIJIEEMA TOHKOTO 0Ca-
IOYHOTO MATErWala B Sansinnax JHa BOSHRKAIO CEPOBOLODOIHOE 3apaxenme. dopvm-
pOBaHme KOHKpelni#f CUIepHTOB U IMPHNTA OCHUHO OCYmMECTBJAASTCHA B MNOJYRUIKUX Wiax
7 B RIOBHX BOmaX, T'Jie MEKPOGMOJOTRYECKOE DABJIOKEHHE OPTaBEKWM CO3NAET (HMBUKO-
XUMPUECKYD CpeLy, DE3KO OTJAMUYHYD OT CpenH B HannoHHOE Mopckoift Bome [CTanOB.
1953,1960].

CrazaHHOE BHUE 3ACTARJIAET CYMTATH, UTO OGCTAHOBKA B 3aN8IMHEX THA DPCKOTO
najeogaccefna HOPEHHHM OCPa30M OTAMYANECH OT OSCTaHOEOK, TOCHONCTEYOMEX BO
BoguuHax Kpacroro mopsa. leficTemrensro, padoramm Iix.Bumodda [1974]. a 0CoGeH-
o T.0.ByrysoBo n H.A.lmcummnol [I983] » TI.0.FyrysoBoit [1985] omno moxazaro,
YTO HamGoJEe WHTEHCHBHO 3KCTANATUBHO-O0CAMOYHOE DPYNOOGDASOBAHME OCYIECTBIAET—
CA B TEX KPaCHOMODCKMX BIaiMHAX, TIE€ COYeTaeTCs BHCOKAA aAKTWBHOCTE I'MIDPOTED-
MaJBHOTO DacTRopa, Hammune mopfonorrdeckm BHDameHHON "JOBYWKN" DYIHOTO MaTe-
prajsa ¥ BOCCTAHOBATEJBHHE YCJIOEBMA BHOANEHMs MuHepanbHHX fas. IocnenHee odc—
TOATENLCTBO OGECHEUYNBAETCH TOPAYMME GECKUCIODOIHHMA BHCOKOMEHE DAIN30BAHHHMA
paccojavy, 3aN0JHANIYMA BIANWHH-JOBYUKA ¥ COSNA0MEMY HX ASOJAIMIO OT OGHYHHX
BOJ, MODCKOT'0 BOLOEMA. Bpall M B TAKEX YCJOBHAX CMOTJR OH O6Da30BATHCA IIACTH
A JPMH3H TPYGOOGJOMOYHHX NODON, COCTABJAONAX BARHYH0 4YaCTh (IMNOMITHOTO Yepeno-—
BaHRA.

Vmeerca eme Ueawii pAN OTAMUR{ MERNY YCJIOBMAMA OCAUKOHAKOIUIEHMA B KDACHO-
MODCKRX BIAIMHaX ¥ BEIANBHaX IIMHC6aX-TOapCKWX BozoeMoB, OHRM CBENEHH B Tadl.
22, KOoTOpas COCTaBJeHa 1o Marepmaném Jx. Brmodda [1974]. K.Svepn, Ix.XanTa,
3.Xeitca [1974], X.Kpeitra [1974], P.Xemnpmeca ¢ coapropamu [1974], W.Kamnam
w np. [1974], T.C.Isomenwnse [1972], T.0.Byrysoeok [1984a,6; 1985,19868.6],
T.0.Byryscosoit n H.A.Incnuugoi [1983]. T.0.Byryzosoit » znp. [ 1980,198I,1987],
0.8.Toxexa » mp. [1968], a raxse ©.Manretiva | Manheim,I974], M.Xaprmama
[ M.Hartmann.ISBO], X.Beﬁxepa[ M.Backer ,J982 | n 1pyruX aBTODOB C yUYETOM J&H-
max T.B.Axrmpes » np. [ 1976], H.K.Kypdanosa [1982], C.A.Araesa [1982] u co-
GCTBEHHHX HadJWIEHW{ aBTOPOB.

BumHo, 4TO HE MopdmMeTpRA GacCceffHOB, HR WX TeO0JOTWYECKOE IIOJORSHEE, HR
THIPOXMMAS BOANWH, HN TEOXMMHUYECKHE OCOGEHHOCTE B MUHEDAJIOTHA DYILOHOCHHX
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Tagaurnoa g2

CpaBunTenbHaA XapakTepHCTHMKA DYNOHOCHHX EMajmH KpacHoro mopA m
HRRHE-CpEHENPCKRX TaneOBOXoeMoB KaBrasa

EnannHy HAKHE-CDEJHENDCKRX NansoBO-

Brnamnau KpacHoro mopsa
noemMoB I0kHOTO cxiuoHA Fonwmoro KaBkasza

1) Penred pezropacwieHeHHHH ; PABHRHH 1) Pensed mHa NOBONBHO HoNOTHR; damm-
O6paMIANINK MATEDPRKOB OCDHBAKTCA depe— aJIbHHE W3MeHeHMs (MKCMpYOTCA He pes-
TOBHM ycTynom BHcoToit 2 Km. llensd,oc- Kofi cMeHo# cocTaBa OCATOUHHX Toim, a
JIOKHEHHH cneTemoff OCTDOBOB 10 CYORep- MpeodialaHneM B HHX TEX MAR IPYTHX
THKAJIEHHM KY2CTOBHM CTYNMEHAM ( "cosAnHE' pAsHOBRIHOCTEH TepDPMI@HHHX pasHocrel
CTYNEHN), MEDPEXOIUT B TAYGOKOBOIHYN n cJadHM M3MeHEeHHMeM wmomuocTel. Ocrpo-
prfroryw 4vacts. PudT - momHATRE ,00paM~ B& OTCYTCTBYWT, cymecTBOBahue pufro-
JEHHOE IBYMA KDaeBHMM ENaumHamu,.B oce~ BHX 30H HE J0KasaHo.

BO} 9acTy¥ — DasIBETOPHE Da3JIOMH,COIDO~

BORI28MHE BYJIKaHW3MOM.

2) B ocemoit yacTR OCHARAWTCA GazalbTH 2) PymocopepHamme OTJIORSHMSA II€PEXDH—

OKEe AHMYECKOTO ClodA. HWRe ocamouHbHe 0T~ BANT OCANOYHHE WIR OCAINOYHO-BYJKAHO-

JIOREHRA OTCYTCTBYWT. TeHEHE Toamm Jeffaca. B npemenax Kmmo-
T0 cwioHa Bonsmoro Kapkasa npCkRe OT-
JOXeHUA B3aJeranT Ha Naje030e, Opop-
BaHHOM TDAHUTHHMA CATOIMTAMM MM HA
KpacHOIBEe THHX fammonmaX 7 M3BECTHAKAX
TpHaca [Amrapeﬁ o] np.,1976].

3) B paspesax menrfa Ha ONMTOUEHOBHX 3) JBaNOpUTOBHE ApUIHHE OTJICKEHUA B

TANHAX C Ga3aJbTaMy 3alerasT MUOLEHC- Daspes3e HAXHE~CDPEIHEDDPCKOT'0 BO3DacTa

Bad TOJMA SBaNODUTOR MONMHOCTEO 2-5 KM, OTCYTCTBYOT; NOBCEMECTHO DACHPOCTDAHE-

llon TONONEHOBHMM OTJIOREHWAMA — COJAHHE HH TYMAIHHE OTJOXEHRA.

kynona; penced mearda ocnoKHEH "COlA~

HOB "TEKTOHRKOM .

4) Ha wenrde oTsaranTcs KapooHATHO- 4)Ha meanfe pasBrTH @eppnrenhue nec-
TepPUTEHHHE , PRJOTEHEO-KAPGOHATHHE B YaHO-aleBPATO-TJAMHACTHE TOMMM, B TAy-
KapJoHaTHO-TIMHACTHE CcanpolejieBHe oca- GoKoBOLHOR dacTm - Te ke fummonuu, HO
IKE, B TAYGOKOBOLHON 4YacTW — TJMHUCTO- ¢ IPEOGA&NaHWeM TIAMHMCTHX NayveK; Kap-
CANpONeJeENe WMN THRHUCTO-KApJoHATHHE (OHATHHE OTJIOREHUA DASENTH B Haudoxes
BJH. TIYGOKOBOIHHX (amnax.

5) B pudropux Bnammeax GopmupyoTcs 5) KoHkpeluy ¥ KOHKpDELMOHHHE Tena ou-
JIMH20BWIHHE TENa DYLOHOCHHX OCAIKOB IePRTOE ¥ NMUDATATOR MWPOKO DasBHTH
(Fe, Mn, Zn, Cu,Pb ), KOTODHE UepeLy- XAk B Ipelesax, Tar B 3a npejesamp
OTCH C TAMHNCTO-KapSOHATHHMP Rjawvu.3a BIOSIAH.

npenesamMa TaKUX JOBYmEK ODYIEHEHRE OT-

cyTcTByeT. KOHKDELROHHHE OGpasOBaHMA

HE TRAMAYHH, DOCKOJNBKY GUOTEHHAA CYNbh-

farpemyxima B mnax HolaBleHa Daccola-—

vi[ Shanks , Bischoff, I960; Byryso-~

Ba,1984a).
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6) BOKpYI' yY4CTKOB BHCE&YMBaHUA T'RIDO—
TepPM OGDASYETCA MHUHE DAJIOTO~T'e OXVMMRYe—
CKas B0HANBHOCTE, OTBedammas ycTofum—
BOCTA XJIODHIHHX KOMILIEKCOR:CYABENIH
ReJeza-CyAbluIH MeIR-CyALERn ONHKa-

CyABEWD CBMHIE. TR IBKOHOMEDHOCTH HB-

aseTea ofme#t Ing 0CamouHO-TAIDOTE pMa-
JBHOTQ DPYLOTEHESE [ByTysona,1984,
19863'6].

6)HecMOTpS Ha MHOTOKDATHHE IIONHTKHA
YCTAHOBATH MHRHE PANOT0~I'6 OXNMAYE CKY0
SOHANBHOCTE DPYIHHX TeJ II0 OTHOUWEHND
K DYLONOMBOIAMMM KaHanam [Araen.1984]
HAYET'0 NOXOKETQ B DylaxX ofHapyXeHO
HE $mno. Bonee Toro, B ONHOH B3 He-
nesEnx pador H.K.Kypoanos [1982] or-
HOCHMT BHXON TAUDOTEDMANEHHX WCTOYHA-
KoB Ha 7-I1 kM B CTODOHY OT MOIBOI-
HO} BOAIMHH,

7)JleTanpEEe MUBE DAIOTO-TEOXUMAYE CKAE
HCCJeJIOBAHMA DYIHEX o0pa3oBaHWil pAna
BOAIMH NO3BOJMJIM YCTAHOBMTE B HRX ca-
MODOIHHE MeT&LIH (®eJe30, ANOMHEMA,

7)B pynax KOAueNaHHO-IONEMETAILINYE G-
Kok M KomdenanHo# opmaiMy 5TM MRMHE-—
panH He ycraHopaeHH (cM. Ta.1,rTadm.
1, 2).

CBRHEL]), ayTHTeHHHe, aMfRConH, TANBKH

R CANOHWTH, a Takke cyasfarH (anrmupmt,
TRIC, GapnT) # XJIODHIH (TAJHT ,aTAKAMAT)

(em. padors T.D.Byrysoeojt, J.E.lreper-
¢epra, B.V.Boponrma, E.A.Kopnﬂa[lgev];
T.0.Byry2osoit [IQSQ&.G]).

OC4IKOE He II03BOJANT CONOCTABMTH MEXIy Codoffi 9TM IBa DAaSHHX cayuyad. Iymaer-
CA Jaxe, UTO TONBKO MHOTOJETHEE YBJIEUYeHMe Hueelfl 3acTABANO NMENYD WKOLY Te0-
JIOrOB IpPMBJIEKATEL BYJKAHOTEHHO-SKCTEIATHEHYD TRIOOTESY LA O6BACHeHAA TopME~
DPOB&HAS NPOTONMDATATOBHX Tel.

OueHs CTpaHHHM IODEJCTABIAAETCA TAKKE TO OCCTOATENBCTBO, YTO Ie0J]0TH, 38
HEMHOTRM RCHAOYEHREM, OOXOIRAIR MONYZHMEM Teé JMTOA0T0—pelRalbHHE OCOGEHEOCTH,
KOTODHE 9YeTKC NPOARANWCE IpA OCDABOBaHAY BOBPACTHHX ARANOTOB DYLOBMEMAHEWX
TOJNW ¥, B NEPEYD OUepelb, KADAXCKOR u mraTnuHckofk (xwecko@t) cBut UenTpans-
Horo Jlarecrana.

B ppepumymmx pasfenax MH yRE MMEJM BO3MOXHOCTE KOCHYTHCA OCMEX CXeM Ma—
Jeoreorpafm@ 3THX oTpesKoB BpemeHm (cM, puc.I8,19). 3Bmech, ofHAKO, CAELYET
HaNOMHATDH, 9TO B DasAMYHEX paifoHaX JlarecTaHa B KapaXCKOE # MTATIMHCKOE (XuB-
CKOe) Bpema OLUll TAKEe DABBUTH KDYIHHE KOHCENMMEHTALMOHHHE JOBYUKA-BIANAHH,
B KOTODHX MJIO HAKOINeHMEe (uIRMOMIHHX IeCYaHO-TJRHACTHX OocazxoB A (fopwvupoBa-
JUCH NRAreHeTHWYECKNe S&NEXR CRIEPATOB. OTA BOSUWHH C TOPa3IO GONBLUMM OCHO-
DBAHFEM MOTYT CHTH CONOCTaNISHH C MWPATCOAEDEANMMM Sanazuiamy KFAOTO CHIOHA
Foarmoro Kapkasa, XOTA OHR HE HECYT HHMRAKNX CHEIOB THIDOTEpPMaJIBHO-0CAI0YHO-
ro mpouecca,

CamepmToBHE 3ajexp JlarecTaHa JOBOJBHO WUPOKO DACHDOCTDAHERH HA Beelt mno-
menn aToff arToHOMHOH DpecmySnmkm (cM.pmc.29). 3a mcwmuenmem Kormauaftcxoro m
TexkuHnarcKoro MeCTOPORIEHRH NOTABAADmEE WX GONBIMHCTBO CBABAHO C BEDXHEAaleR-
CKEMA OTJOREHHAMA FIATIRHCKOR (XMBCKO#) CBATH.

PymoconepRampme OTJOREHMA Jydme Bcero OHnM M3yueHH 4.M.Xanmpa-same » C.M.
Addacosoit [1963] B [Ipncamypckom paitoHe. Mx MOmMHOCTH B Daspe3ax MO CPEIHEMY

Te9eHAD D.Camyp oT moceska Kypax mo mocenka Kasapimkam xoaediercda or 70 o
250 m.
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B paspese DyZOHOCHHX OTJOXEHRH XOpOmO pasindaeTcA NONDPYyIHaA 49acTh, Ipel~
CTaBJieHHasA YepelOBaHMeM IUIACTOR I€CUYAHHKOB, aleBDOJUTOB M APTWLUINTOB, DYIO~
HOCHafA apTWLUIMTOBAaA CBATA W HAIDyLHAA 4aCTh, B KOTODOK CHOBA YepelywTcd ap~
TRANATH, aNeBPOJATH B NECUaHFKA.

B Bmmusit cpoeft wacTm pymocomepRammit ApTWANATOBNE TODMSOHT COCTOMT M3 NE~
peclanBasua TJRHACTHX CAIEDATOB, O0pasypUyX MAJOMOmMHHEe INACTH B JVHSH,B ap-
TRANATOB. B BepXHE# NOJNOBMEE Daspe3a B apTRJUIATAX NDPHCYTSTBYET OTDOMHOE KO~
Jn9ecTBO CepOCHIEpUTOBHX KOHKpDENWii., YMEHBUEHRE MpOIYKTPBHOCTA TOPH30OHTA
CHIEDHTOB CONDOBOXLAETCA DESHEM KN IOCTENEHHHM INOABJEHMEM B Daspese NpoC-—
JioeB NECYAHMKOB ¥ aleBPOJMTOB, Deke OH (fallnalbHO 3aMemaeTCsd IJIMHACTHMA Iad-
KaMu .

Cpexnnee conepmaHMe Hejesa B CHEEPRTOBHX DyZax xonesnerca or 16 mo 28%,
Hawngdonee Goraruift B 2TOM OTHOmMEHWH TODPU3OHT cPHEDPOCHIEPETOB comepRmT 20-25%.
[lomamo EeJle3&8, B CHIEGDUTOBHX 3aieXaX BOTpedeHH Mapranen (0,5-20%), teran
(0,2-2%), a Taxme Jochop m MHMmWBAK. 3anmacH menesa, noucunraHnxe Y,M.Xannpa-
same # C.M.Adgacosoit [1963]. ronsko B [Ipncamypckom pafioHe cocraensor 1,7
MIDI T ®eJles3a. Bce 3ajeXu B cymvme Io Karteropum C2 comep®ar 4,3 mipn T ®eje-
3a.

XapaxTepn3ya JArToNOTO-fauManbHHe OGCTAHOBKR, GrarOnpUATCTBYOWEE GopMapo-
BaHW0 CHNEDUTOBHX 3anexeit, U.M.Xannpa-zane » C.M.AdGacoBa [1963] nueanu:

" ..DESYNBTATH ACCJAEIOBAHHA MOKA3&JH, YTO 30HE& DACIPOCTPaHEHRA DYIHOH HOH—
1IIeHTpal¥A CHIEDATOR NIPYYpOouYeHA K OTHHYPOBAHHHM, W30JMDPOBAHHHM yYaCTKaM MeJ-
KOBOZHOTO MODfA. OTWHYpORaHHHE YYacTKKM OCYCAOBJEHH HANWdYMeM HeGONBNMX OCTPO-
BOB B o6JacTn mearda Ha OoOpeleJleHHOM BTaleé DasBETHA CEBEpPO-BOCTOYHOIO G0pTa
Cerepo-KaBra3cKolf TeOCVHKIMHANK, .. MeXIy OCTPOBAMA CYNECTBOBAJM CBOeodpas-—
HHE akkymyaaTnBHEe fopMu (3amammeH), KOTODHE GAATONPMATCTBOBANA HAKOIUIEHHUD
BCAKOTO POJ& TOHKOTWCIEDCHOTO MATEpnana" EKamn@aasang. Addacora, 1963,c.I60L

IprpeeHHHE I&HHHE HE OCTABAAKT COMHEHWS B TOM, 9YTO KOHCEIMMEHTAIYOHHHE
TEKTOHHYECKHE CTDYKTYPH OHIM XApaKTepPHH HE TOABKO L xHoro craoHa Bonnmo-
T0 KaBxasa, HO 0wy pas3BATH Takke B NpeJiesaX ero CeBepHOi dacTh.

Kar Own0 CTMEYEHO BHIE, IO MATEDRANAM TeX Xe &BTOPOB COIMMEHTAINOHRHE
BIAIMEH-JIOBYNKA OTAAYANMCE TEM, 4T0o: 1) B HmRHell uacTH pa3pe30B, DACIOJOKEH-
HHX B KpaeBHX 4YacTAX TaKuX BOAUWH, 34MeTHO YBEJIHYHBANOCH KOJIUYECTBO JIMHB M
BHKIHEHBAOWLAXCA NECYaHO-AJEBDATOBHX ILIACTOB; 2) B LEHTPSNBHHX YACTAX BOANAH
KOJMYECTBO KOHKDELHAR IOCTRI'AN0 BOOKr/\?; B neprfeprdYeCcKuX Ge3PYIHHX 30HaX
OHO Tmamano mo S-10 Kr/uz; 3) comepxkanne Copr B aprwUIATaX DYIOHOCHOH 30HH B
cpemHeM paBHo I1,5%, a Ha (ulaHTax BOanuHEH OHO yMéHbmasTes 1o 0,8-0,9%;

4) cpemHee COIEDXaHME CBOCONHO DACTBODAMOTO XkeJje3a B Ipelelax pylHo# 3alexn
cocrapafeT 6~8%, TOTIA K&K B ApPTHLIMTAX Ge3DyIHO# 30HH OHO €fBa IOCTHIraeT
2%; 5) B LEHTDaNBHHX YACTAX KOHCEIMMEHTAUMOHHHX BI&IMH 3aMETHO MOBHNEHO CO-
nepxaume Mo, T gn, orvacta, V.

IlpuBeleHANE NAHAHE He TpedyoT CHelMalbHHX KOMMEHTApHMeB: MODHoMeTpRYeCKHe
JIOBYIIKE TOHKOJMCIOEDPCHOTO MATEDRAala B 8AJEHCKMX MOpAX Kapkasa ABIANACE TJaB-
HOH apeHO} NpOMHIIEHHOTO CHIEPMTOOCpasoBannd. MOEHO cUBTATH, 9TO OHE GHIR
DacIpOCTpPaHEHH ¥ B IMIYGOKOBOJNHHX UacTAX HARHE-CDeIHEODCKAX maneoMopeft m Ha
weasdax. Jare B mpelenax mHOro criaoHa Boabmoro Kaprasa ocymeCTBAAACH 9TOT
DYLONOETOTOBRTENBHENE (0 OTHOMEHAK K CYAbIREOO6pa30BaHRK) OpPODECC.

B nenom maneoreorpafmueckas 00CTaHOBKA 88JI€HCKOTO BPeMEHHM GHia MORanyik
XapaxTepHa IJA BCeX IPYTEX HEKHE—-CpEJHEDDCKRX NaJeOBONOEMOB, JTOT MODCKOH
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cacceflr Haxopmica Ha oxpamee TeTuca, BOIH KOTODOTO NOKDHBAAKM BCH DEHYD 98CTE
Espasaficroro marepera. 001aCTR, DacmoJOXEHHHE K CEBEDY OT MENOYKM KpaeBHX
Mopef#t, NprHaINeRand K ceBepHoff rymmumoff 3o0He. 31eCH B OGCTAHOBRE BISRHOI'O
KARMATA HA HASKMX 3a00NOUSHHAHX deperax $opMUDOBEAACH MEOTOYACAEHHHE TOpdAHHE
GonoTa B DNPOBRCXONANO MacCOBOE O0paBOBaHME NapalpdecKuX yriel, MeCTODOXIEHHA
KOTODHX Dpa3’@pOCAHH B DPCKHX OTJOReHEmAX Cpemm3emHomopssa, Kpuma, Kasxasa,lpanma,
Afrenncrana, ®eprarcrof n Tejmmxckof Buamme, Kasaxcrama [Cremamos, 1937;
Crpaxos, 1960; Honanckaft, 1985]. JTOMy COOCOOCTBOBANO MADPOKOE DAsSENTAE JEC—
HHX JaHImAPTOB, OCOGEHHO XapaKTeDHHX A yYacTKOB CYUM CeBepHee JmHHR Maxau-
Rana-KpacHoBOJMCK.

Mrorodnciennde pexa, NpOpeS&BUME TODHHE COOpyReHnA JloHGacca n CTERABNAE ©
pasHAH Pyccroff miarfopMH, BOAUAJH C CeBepa M CeBEDO-BOCTOKA B y3Ku#t IpOaR-
BOOGpa3sHH# MOpCKO# BoZoeM, pacholaraemmficAa Ha MecTeé CoBpeMeHHOrO KaBraza, B
HRBOBBAX peK¥ OODASOPHBAJE 3aC0J0YEHHHE JIEJbTH, DOKDHTHe Oyfinofi pacTmTeabHO-
CTBO, BOJOTHHe JNaHIWapTH pe3KO Npeodisnaid HE DPMOPEeXHHX DABHYHAX, A BTO
NDABOIAJO K MACCOBOMY HAKOIUIOHMD TODHAHWKOE, yrief WIR YIJIACTHX CJSHIEB
[on.non. I1965; Xamuda-zane, Maromepop, 1982; Araes, 1‘379]. B cosee raycoxo-
BOIHHX YACTAX MODA COTEDXaHHe ODI'aHAdYeCKOI'0 BEmMEeCTBA YMEHBNAN0CH, ONHAKO B
TARAACTHX OCAJKaX, COraacHo pacustaMm 3.B.Tmmodeesol [1968] , OHO MeCTaMa IO~
crurano 6-7%, B cpenHeM koxedascy: or 1,5 mo 2%.

Cnenudmra aaneHCKOr'0 NANEOBONOEMA 38KINYalach, OO-BUIUMOMY, B TOM, 4TO
OCHOBHaA Macca XeJe3a B Her0 NOoCTaBlANack C 0epera He B BUIE THIDOOKACIOR,
K8K 2TO, HAIpEMEP, OCYNEeCTRINETCH COBpeMeHHEHME pexamm YepHoMopckoro daccefi—
Ha [I‘.uaro.neha. 1959; Crpaxos, 1960]. a B BALE YJCTONYMBHX KOMIIEKCHHX METal-
JIOOPTAHAYECKRX COefMHeHn#, MUPOKO DACHPOCTPaHEHHHX B CORDEMEHHHX TODHAHNX
donoTax [mepdnna. 1956; Komaner, I'erepanora, 1969]. MonodHue $OpMH MeTaLN0~
OpI'aHMYeCKuX CoermHeHRni 4pesBHYUalHO yCTOWUMBH B 30HE CMEMBHRA DEYHHX B MOD-
CKAX BOI M B CHIy 3TOI'0 MOTIH 3aMeéTHO oforamaTs OTHOCHTENBHO IJYGOKOBONHHE
TIAHACTHE AJH, CODGAPYACE TVIMHHCTHMA YaCTHLIaMA,

CnenyeT NMOfMEPKHYTE, 9T0 HapAly C METaLI00DIaHAYECKAMA COSNAHEHBAMA B
HONYAHEHHOM KOJAYECTEEe MOTAHM NOCTYNATE M TMIDOOKHACHAH EeJesa,

lIlpyran 0GOJeHHOCTE NOGTABKH MATEDHANA 3aKADYANaCE, DO-BHIEMOMY, B TOM,
9T0 (Naronapd SPOSRA KOD BHEETDHBAHHA MAJNKRHCKOTO THNA, DaSBUTHX Ha OCHOB-
HHX B YABTPAOCHOBHHX MarMaTHYeCKHMX IOpojax, B CMERHHE MODCKHE BOIOEMH IOIa-
IAN0 HeCKOABKO [OBHNEHHOE KOMUMEcTBO Fa, Mn, Ti, P u mpyrEX SIeMEeHTOR DAna
TIPOTORDRCTANNRSSIAR,. OHR OCOGEHHO MHTEHCHPHO RAKAIIWBAJRCH BMECTE C TJIMHAC-
THM MATEDHAIOM H ODTaHHY6CKEM BEUECTBOM B KOHCEIMMEHTAIMOHHHX BIaIAHAX -
OTCTOMHMKAX, A 3TO HAKIAIHBANO CBOAOODA3HHE OTHEYATOK HA MOCJENyDUAE IpO-
IECCH JRETEHE32 B WiaX. -

YcnoBua OCANKOHAROIUIEHAS B IUIMHCOAX-asaleHCKOM [ajle0BOLOEMé MeHAINCEH J0-—
BOJNBHO AHTEHCHBHO. g 3TOTO MODCKOTO NANeOBOJOEMA OHIM XaDaKTeDHH EHCOKHE
CHODOCTR OCANXOHAKONIMeHWS, mocTwresmus I5-30 om/I000 seT » GypHas THIDONE-
HaMHYECKaf IeATeJBHOCTE. YCIOBMA OCANKOHAKOILIEHAA 3NeCH NDHGIHRANNCE K TEM,
YTO GHAM ONACAHH B MODCKAX COBDEMSHHHX ocajkax A.ll.JmCHIHHEM [1988] non, Ha-
HMEHOBaHKeM "JaBpHHaA" cenmMeHTAlMs. [pm SToM mox IeficTBMeM uUpesSBEuYEREO MO-
CRIBHEX TEKTOHRUECKAX (PAKTOPOB I'DYGOO0CNOMOYHHE 9YACTRUIH ITECKOB H &JeBDPOJUTOB
DPASHOCWIACE NONBOIHHMY TEHYEHHAMA M BOJHOBOR NEATEJBHOCTED, COCKANL3HBAJLH
BHRS N0 KOHTHHEHTAJNLHOMY CHIOHY B BAE TYDCHIMTHHX HOTOKOB, NEDEMEMANACH B
BHJE DasSREXEHHHX ILIHBYHOB.
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Ha foHe aKTMBHOH THIDONMHAMAKM OCOGEHHO EARHOE 3HaYEHHE OprodpeTald KOH-
CeIMMEHTAIlMOHHEHE PBISIMHH, KOTODHE NPA CTadmImsalMl THIDOJMHAMAKA KOHUEHTDA-
poBasR B cede TOHKME KoznompHuii marepnan. I'mupoluHaMUYECKAs S8KTHBHOCTH MOD-
CKAX BOI B MEJKOBOIHOM MODCKOM A&aJ€HCKOM BOJIOEME NeJjand HEBOSMOXHHM IOABJIE—
HHMEe CepOBONOPOLHOTO 38DaXEHAA YeDHOMODCKOTO THOA.

Ocanky aaleHCKOTO NANeOMOpA OTAMYalnTCA J9ACTHM YepEJIOBEHMEM IJIACTOB pas-
JIMYHOTO TPAHYJIOMETDHUECKOTO cocTaBa. Takoe CTDOeHAE TOAN 068CIeYABAIN MEO-
TOUNCIEHHHE TEKTOHMYECKNWE KOJEeGAHRA; WX MHOTOKpATHOE NOBTODEHRE B HAJNOREHne
IpyT HA Ipyra OGYCHOBWIO (UIMIOWNHHE XaparTep IepeCJamBaHmf. CorsacHO Ipex—
craprenuam 0.0,TaBpunosa [1989] HepAaBHOMEPHOCTS NOCTYINIGHNS TEDDETOHHOI'O MA-
TepEaza 0CeCTSYMBAJACH TAKEe TPAHCTDECCHAME ¥ DA3HOCOM DHXJHX NeJbTOBHX OCa-
IKOB GepeToBHMA TeYEHUSIMA.

MeXaHWSM IMATEHETHUECKOTO DYNOOGDABOBAHMA GHJ LETA&NBHO DACCMOTDEH B pago-
rax H.M.Crpaxopa [1963,1960], 3.B.Tumodeerott [1963a,d, 1968], I.M.Xampa-
3ane u C.M.AdGacoBoit [1963]. BHIO DOKa2aHO, 9TO B TJIMHMCTHX HJIaxX mon meict-
BHEM MHKDOGROJOTHYECKOTO DASJOREHHA ODraHMdYeCHOTO BemeCTBa, BOCCTAHOBIEHAA
xejesa Jo Pe+2 n HarkomieHad COp peaKmMOHHOCHOCOGHAS 9YaCTh KIADKOBOTO XeJesa
MOGRIM30BHBANAchk ¥ JAGPYyHLHPOBALA B AJeBDOJATO-APIWIIATOBYD 4YacTk paspes30B,
TIe A fopMApOBasa KOHKDELME M JMH3H CHOeDATOB. TaKoe 060COGJEHHE DeaKIMOHHO-
CIIOCOGHOTO %eJie38 NPUBOZALO0 K BOSHAKHOBEHMD DYIOCOIEpDRANAX YYACTKOB, B Hpe-—
JenaxX KOTODHX KOJHYeCTBO XReJesa mocTrano 20-25%, OCHOBHaA ero Macca GHia
3aKJNYEHa B CHIEDATAX, CAJEPOIJIESATAX B aHKEDATAX — DasJAYHHX KapfoHaTax Xe-
Jesa.

He BH3BHBAeT COMHEHRH, 4YTO JUATEHETHYECKHE DYyLOOGpasyblMEe NIPONECCH MHTeH-
CHBHEE BCET0 NPOABJANR C80A B CHHKIRHANBHHX JIOBymEaX. OTJIMYATENBHOE OCOGEH-
HOCTBHRD JRATeHeTHYECKAX IPEOCDAB0BAHAA B IJIAHACTO-ANEBPATOBHX AJNaX aaleHCKOTO
naneodaccefiHa ABIAJOCE TO OGCTOATENBCTBO, UYTO CPEIR TpeX XeJie30I0TDeCJAnmAX
peaxnmit (nenTOXNOPATOBOMK, HNEpMTOOCpasymme# m chuepmToodpasywmelt) Bemymed
§eCcCHOpHO GHIA CHIepAToodpasynmad. [[09TOMy CHIEDHTOBHE JHHBH B KOHKDEIMH 00—
Da30BHBANNCE B COJBUMX KOJAMYECTBAX M DaHEe, 4YEM IAPHTOBHE [Bpomcon, 1962;
Tumodeera, 1963a,1968; T'aBpanoB, 1982], a BMEmapmpe HX TJMHH COTEeDXaT HeCKO—
JBKO NOBHNEHHOE KOJMYECTBO DACCEAHHOI'O CHLEDATA [Xa.nnq;a-sa.ua. 195’7].

A=BecTHO, YTO B OCANKAX COBDEMEHHHX MOpell M OKeaHOB CHIEDHT NpPaKTAYECKH
He oOHapy®eH. Dozee TOro, HOBeilmme @RSEKO-XMMHYECKHMe IAHHHE, & TaKRe HCCIe-
IOB8HAA TEOXEMHY W MUHEDAJIOTAM JMATEHE3a NOKASHBADT, YTO HODMAJILHOE DAa3BATHE
IponeccoB moreHnoft cyarfaTpeiykuue B WiaX OGHYHO NPHBOIAT K DasSBHTHD CyJAb-
fmmoodpasoBaHns W NONABJEHAD JAAreHETRYECKOTO KapioHATOO6Da30BaHVA, KOTOPOE
Yame BCer'0 Dealnl3yeTCA y®e Ha doJee MOBMIHEX 9Tamax WIOoBO# CTamum [C-ranmc,
1968; T'aBpuaoB, 1982].

IlpemaT cmuepuTooGpasymmeff peaknum B aaneHCKOM IaneO0BOIOEMe CKODee BCEro
OHJL OGYCJAOBJEH NOCTYIUIEHHEM B OCAJOK XeJe3a B Bame rymaroB. CoTsacHO Teope—
TRYECKEM IpexncTaeneHAsM B.B.lleponan [1956] A SKCNEPUMEHTANBHHM NaHHHM B.A.
Kopanera u B.A.Tenepanoroit [1969}, cynrdumHEE NOH HE CBASHBAETCH C XeJe30M
ME TAJJIOOPTaHNYEeCKAX COeIunHeHm#. [[0-BAIAMOMY, B BTOM CJlydYae BOBJEYEHHE XeJe-
32 B NPONECCH MAHEDan00o0pas0BaHMA IIPOACXOIMT B MIaX TOJBKO H& KapGOHATHOR
CTaIu¥ ¥ TakuM odpas’oM GOpPMUDYDTCHA DYIOMATEDMHCKHUE CHIEDPHTOHOCHHE OTJOREHWA.

' Henrsa mymaTh, 9TO B OCAUKaX aaleHCKOTO MODA DEaKiuh CYAbRGHIoodpasoBaHMA
OHAM TOJHOCTBEN ACKINYEHH. B HEKOTODHX CAyYafAX Ha y4acTKaX, Ile OHAM DasBATH
TANDOKCAIH, & HE I'yMATH XeJe3a, OpPOUecC meJ HODMANBHHM ITyTeM, T.€. BHavale
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O6pa30BNBANACE LASTEHEeTHUSCKAe CyAbimiH, & SaTeM KapOOHATH. OnHaxo Tenepk
He BH3HBAET COMHEHES, UTO B IEJOM B dacceline, Ha CTaluM JRarenesa, KoJmde-—
CTBSHHO Npeofiauanin NpPOUECCH NWATeHeTHYECKOTO CHIEDBTOOCpa30RaHms, B 3T0
npeIonpelesna0 BHCOKYD DYIOTEHeDHDYRNYD pOJb aaleHCKAX TOMM Ha HOCJENyomAX
CTEIMAY OCANOYHOTO NOPOROOGPa3cBanmsA. IIOACHATE BTY MHCAL MOXHO CieiywumM od-
pasoM. Kak Owio mokasaHo B paAne pador H.M.Crpaxoea m 9.C.3a1mMaH30H [1955] , a
rarze J.C.3anmenszor, H.M. C-rpaxoa [1‘35'7] % ID., CymMa Xejnesa, BaKNKUERHOTrO B
ocalouyHHX MOpOLax, CJaraeTcs Pec Jurd (cyasdunmnm) , Fexgpdmeuw (rapdonaTHHM
R JeTNTOXNAODWTOBHM) , Eeoxnc (oxsmnaum) b andﬂom(oﬁammwmﬁuﬂ

OTHOCHTeNBHAA YCTORYABOCTE CYARGMIOB XeJe3a B WHMDOKOM IMana3cHe TeMIepa-
TYp R JeBneHR ¥ TR Bo3TefiCTRAM HEKOTODHX I'23CBONHEX DacTBODOE CONMRaeT BTy
fopMy C YCTOMUMBHM CHJIMKATHHM XeJe30M; EMECTE OHE 0o6PasynT NacCHBHHE dopmu,
TPYIEO BCTYIaDmEe B XEMAUECKWEe peaxima, B OTARURE OT HWX KaploHATHOE, IENTO-
XJIODHTOBOE M OKCHIHOE XeJe30 JeTKO paspymaeTCA B X0ne BTODHYHHX NDe0spasoBa—
HEf W CHNOCOGHO GHOTDO (PODMADOBATH BTOpWUHHE Cyabfmpu npm Bosjekctsmn HoS,
CrefioBaTENBHO, IJf COBIAHMA JETKO T'eHEeDADYOmMAX CYJABGRAH TOJI| HE 06 X0IAMO , 9TO~
6H Cywmma axTuBHEX opm %eje3a B oca,no‘max orr:xomenm OpeERHmAana cymMmMy NacChB-
HHX HIN 9TOGH (Pa;apd + ?enﬁnr + Feo cH)<:(Fe Sl Fe g) -

fla maTepMaiex pana meciexoBajenelt |(CTpaxos, Jaamam3on, L955; Kopanem n
Ip., 1977; Xomonos, Hemymos, 1982] MOKHO NOKasaTh, 4TO B TeX naneodacceinax,
TIe Opeolialaiin DEaKimy IReTEHeTHHYECHOTO CYARdumooCpasoRaHuA (zomaBmk Ypana,

maoneH Bocrousoro Ipenkapxasba) 1 M° raRHH COZepRAT ToARKO S50-75 Kr ®esesza,
CIOOCOCHOTO B faibHelimeM aKTHBHO yJYacTBOBATE B Ipolleccax KaTareHes3a.

HaodopoT, B MOpDCKRX NaneoBOLOEMAaX YIJIEHOCHHX paiftoroB (Hampmmep, B JoHdac-
ce, Kysdacce sam Kaparanme), TNie mMADOKO DasBHBANOCH CHIEPATOOSpasoBamme,l M°
TIMHH coplepRUT 75-119 KI IpedMynecTBeHHO KapSOHATHOTO AKTHEHOTO Xeje3a, CIo-
COGHOT'O B XOme GOJiee IMO3IHMX M3MeHeHm#l yUacTBOBATHL B Nepepacnperesennn, Cne-—
LOBATENLHO, MMEHHO B TecHoff mapareHeTmdeckolf acconmalud ¢ yIA€HOCHHMR TOJLa-
MA B YTOJBHHMA MECTODORIEHHAMA BO3HHMKAKNT CHIEPUTOHOCHHE MODCKME TJIAHH, Open-—
cTaplAonAe codoff MOTEHIMANBHO DYNOTeHeDUpyHilHe o6pasoBaHuA.

TakuME DYIOMATEDUHCKAME TONIAME SEIAMACH ¥ AACHCKEE OTJIOReHEA JaTecTaHa
u IgEOoTO CRNOHA Bombmoro Kamxasa. MOXHO IO SHANOTEN yTBEeDKIATH, UTO IO TOTO,
Kak OHN HONBepIVIACE KATATEeHeTHYECKEM IpeolpasoBaHWAM, B HEX CONEDRANOCH IpH-
Mepro II5-I50 xr/M® oymmapmoro ¥ 75-II0 KT/M® aKTHBHOTO KADGORATHOTO ReNesa.
Ipm 5TOM MH MCXONWIM TONBEO M3 CDEIHMX ComepgaHmi meyesa (4,54-5,90%), ocra-
BWB Oe3 yueTa Te CeNMMEHTAIMOHHHE BIANWHH, B ROTODHX (JODMUDOBAJNCH INHATEHE-
THYECKHe CHNEDHTOBHE DYMH K NOBCOMECTHO DASBATHE IPOCJON NUMATCHETHYECKNX CH-
JePHTOBHX KOHKDeImit.

KarareseTnueckoe 00pasoBaHmé NDOTONMDATOBHX DYI,

B mpenHmymmnX pasfienax GHIO NMOKA38HO, 9YTO CHIEPHTOHOCHHE TOJMA OeJOKaHCKOH
pyZonocHOoff CBRTH paffoHa MECTODOXUeHRs Puinsdall cyns m0 MOMHOCTAM OTJIOXeHRH
Toapa, aafleHa, Gaftoca W 6aTa OHAM DOTpPYREHH HA TAySHHH 6000-6I00 M, d9To co-
OTBETCTBYET TEMIEpaType 200-300°C n nasaeHnp B 1400-1500 arm. CnmeprTOHOCHHE
OTJOXEHHAS BEDXHEANaXKaMCKOR CBATH B paftore mecropoxuenms Kusua-Jlepe, ecan
YyiecTh Goibmof mepepHE B OCANKOHAKOILUIEHWHR, OXBATHBanmLA# BCH CpeNHOD ©DY, CH-
J¥ omymeHH Ha raycmay 3100-3200 M m moCTEranm TepMOSApAYeCKOT0 YPOBHA B 120-
150°C m 650-700 arm. Ilpm oTOM CIEZyeT BMETs B BALY, 9TO TeM NOTpyReHAs GHI
IOCTETOYHO BENRK M NDUCARRAncA K SHavenmam I100-I20 m/I000 xer.
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Haymeas c¢ TOrO MOMEHTA, KAk NOHBHE OCAINKA OKA3HBAnTCHA THIPOIAHAMAYECHN
N30MAPOBAHHHMA OT BOX MATEDHMHCKOTO MODCKOTO GacCeiiHa, B HEX MeXINY IIacTaMa
Pa3HOTO JMTOJOTHYECKOI'O COCTABA BOSHHRAET YCWIEHHHH BOLOOGMER [Kapnen H Hp.,
1969]. TnepHoft ;mBREywe# cmiofi Taxoro NepepacnpelefeHAA 3aXODOHEHHHX CeIMMEH-
TOTEHHHX BOJ ABJIANTCHA DasHHE MeXAHMYECKHEe CBOMCTBa ®ECTKMX NECYAHRKOB R IUIa—
CTHYHHX DIRH.

JleficTBATENBHO, HODHCTOCTE IVIMH COKDAm@eTcs BECHMAa MHTEHCHBHO OoT 70-90% Ha
NOBEPXHOCTR IOHHHX OcamKoB no 2-9% Ha rayomae 3 KM [Baccoennq. I1960; Hecre-
pOB, 1965]. HaodopoT, mOpPHCTOCTE NECYaHAKOB YMEHEBNAETCA IPA NOTDYXEHAH B
cTparuchepy KpaitHe MenJeHHO, KoJedasch oT 25-30% Ha MOBeDXHOGTH OCAIKA JO
I12-20% ma rayouHe 3 KM Lﬂodpumnn, 1968; dureasrapr, 1964]. Tak ®e, KaKk B 30—
HH NMOBHUEHHOK TPEMMHOBATOCTH, NECYAHMKA (M aNeBDOJMTH) ABIAOTCA CBOEOGDA3HH-
MR JIDEHAXHHMHM CHCTEMaMR IJF YIIOTHADLAXCA GUIRANOBRIHHX TOJIM.

Braromapa 2TOMY CeIUMERTAIIVOHHHE BOIH TJIMH, BHIABRIMBAACH B necyanHe (ane-
BPOJNTOBHE M KapGOHATHHE) IIACTH, HHOTNS — B OGJACTH TEKTOHRUECKAX TDENMH #
paznoMOB, B Ham@olee MOTPYXREHHHX ydacTKaX DODPOIHOro dacceitHa co3lanT A3GH-
TOYHOE TUIPOCTATHYECKOE IABJEHHE, IOX peficTBMEM KOTODOT'0 HAYMHAETCHA OTTQK
MON3EMHHX BOL II0 HaWdoNiee NpOHAUAEMHM [UIACTaM M TDEmUHAM OT UEHTDA BOALAHH
X ee nepufepmu. 3meck OHR R GYLYT pPASIDYRATHCA NDH NEPBOH Xe BO3MOKHOCTH.

Jpyram daxTopoM, ONpelessmmUM TOCIONCTBO BJMBHOHHHX ABJIEHAH Ha (ONBUAX
TIy6nHax, seafAeTcA TpaHcfopMalMA TARHMCTHX MMHEDasnoB. Ha pasHHX TepMOIMAAME-
YECKNX YPOBHAX 30HH KaTareHe3a OCYIECTRIANTCA NPOLECCH NMpeofpa3oBaHAA MOHT-
MODWUIOHRTA B THIDOCHOLY, XeJe3UCTHX XJODATOE — B MarHe3MalbHHe XJODHTH,Kao—
JUHATA - B OAKKAT, TJIAYKOHETA — B XJIODAT @ TMIpociony. IIpw 5ToM HEKOTODHE ®3
STHX NpOUECCOB, HAaIpPEMED, THAPOCANNA3AIAA CMEMAHOCJONHNYX, CONDOBORIASTCH BH-
IeJeHHEM BHEYATENRHHX MACC IUIEHOYHOM M MeRCLOeBO# BOIH [Bﬁrst, 1959; Powers,
1959; Buox, 1968; Parry,Hower, 1972; Xonomos, 19786,1983a].

BecaelcTBME MHOTOKDATHOT'O YBEJMYEHMA R3CHTOYHOIO NEBNEHHA B TJHMHaX Ha pas-
HHX TIYOGMHAHX YDPOBHAX CHCTeMa "ramHa-mecdyaHnk" M "rimHa-pasiom” Ha CTalAR
KarareHesa "padoTaeT" MHOTOCTYNEHYaTO, X BOLOOOMEH B Helf BOSOGHOBJIAETCA MHO-
TOKDATHO IO MEpe HeIpepHEHOTO NOTDYREHRMA TJARHHCTHX TOMN B 06JaCTE NOBHIEHHHX
JaBJeHnf B TEMIEPaTYp.

BruensomascAa M3 IAMH Boja HE TOJABKO HATpeTa N0 BHCOKMX TEMIEpPATYD M Haxo-
IRnTCA ION GONBIMM NaejeHWeM. Biaronapd CIOKHOMY COCTaBY TJIMHECTHX WIOB [Xo—
JOIOB, ISSBa] B HEil MPHCYTCTBYDT OPTaHMYECKOE BEWECTBO (GATYMORIH), Cﬂz, HS,
PACTBODPEHHHE METAJIH I DAN INPYTMX DEAKNMOHHOCIOCOGHHX KOMIOHEHTOB. MoxHO yT-
E8DRIATH, YTO IJIMHACTHE OTJIOKEHRS ABAANTCA TeHEDATODAMH TRIDPOTEPMAIBHO-IPA30—
BOIHHX DAcTBOPOB CJORHOTO COCTaBa. B pANE CIy4YaeB OHM CIOCOGHH OGDa30BHBATH
DYIH MeTaJIOB. :

CocTas rasoBONHEX PacTBODPOB, HOPMADYRUWMXCS B NOpaX TJMH, NpA DJAN3MOHHOM
DexuMe ONpEeleNAeTCH WeCTh MCTOYHMKAaMA: 1) KOJNMYECTEOM yHACJeNOBaHHOR OT cTa-
Iny IRareHesa CeIMMEHTAUBOHHOY BONH, 3anosHsOled mopH TAMH, 2) KOAMYECTROM R
KOMIIOHEHTHHM COCTaBOM NDOU3BOIHHX DaCCEAHHOIO OplaHudeckoro eemecTea (POB),
TeHEPUDYEMHX Ha NAHHOM TUIYCUHHOM YPOBHE; 3) MUHEDANBHEMA TpancdopMaIdaMmt
TAMHACTHX MMHEDAJOB; 4) KOIMYECTBOM CyABJATHHX HOHOB B BOJAX M BO3MOXHOCTED
X BOCCTAHOBAEHRA 10 HoS;5)MHTEHCHBHOCTED THIDPOAM3A DACCEAHBHX B TUIRHAX Kap—
GOHATOB; 6)KOANYECTBOM DACTBODHMHX MUHEDAJIOB KDEMHE3eMa.

Odmas runoTeTMYeckras cxXema QopMupOBAHMA TA30BOJHHX DACTBOPOB B TAMHECTHX
TOJmax 3JMBHORHOTO Gaccelfna m3odpaxena Ha puc.37. OHA mocTpoeHa mas Hedrema—
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fipeatipazofanye

fobederwe cocmala
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P ® c. 37. Cxeva {OpPMEDOBAHEA TaB0BOINHHX PACTBOPOB B TJIEHAX BSJH3HOHHHX
0Ca0YHO-NOPONHHX OacceftHoB

TEDRHCKAX TJARHACTHX TOJmM M yYATHBAET J&HHHE , [OJYYeHHHE IpPH H3y4YeHAR BocTou-
Boro IlpenxaBrases B Cnompu. Ha npmeemeHHOM rpafuke cneBa B 0O60CMEHHOM BUIE
NoKasaHH Te npeodpasopanua PUB, KoTopHe OHIM (AKTMYECKRA YCTAHOEJEHH B KeMO-
puifcKnX oTaOReHuAX CrOmpCKo# mnaTdopmu, Me3030HCKEMX OTNOREHMAX 3anamHof Cm—
6mpm B TpeTHYHHX ToJmex JlpemkaBkasws C.I'.Hepyuemum, A.A.Tpofmumyzom m E.A.Po-
To3nHO# [1976]. JTH RCCJASNOBATEJA WCIOAL30BALM MATEDHAN (GOJBMOTO KOJLIEKTHBA
coTpynEREOR BHUIPY = UucraTyTa reonmorum n reofmsmmm CO AH CCCP. B mmx xomm-
JEKCHO H3yuallCd COCTaB M OTpaxaTeJbHad CHOCOGHOCTEH BATpRHATA PUB TJIMHHCTHX
Toym. [Ipy 9TOM CTelNE€HEL KATATEHETHUECKHX IpeoSpaszoBaHMii TJIMH, OIeHEHHaA IO
BHTDHHHTY, CONOCTABJANACh: C KOMIOHEHTAMA M XAMAYECKEM cocraBom POB campo-
IJIaHKTOTEHHOT'O MOPCKOTO I'€HE3Hca.

Ipamenenne MeTOIA GANAHCOB B COYETEHENM C NDSAMHM KONMYECTBEHHHM ONpepene-—
HAeM BHXOI& JIeTyunX BEMECTB Ha KaxIo# CTemuu KaTarenesa mospozmno C.I.Hepy-
9eBy C COaBTOpaMH [19‘?9] paccuuTaTh odmue morepn POB mpm norpyeHMu Ha IJy-
OmHH 5-9 HM.

B pesynpTaTe aBTOpDH CMOTJIA BHIEJATH YETHDE CTAIAM KATaréHEeTHYECKMX Ipeod-
pasopaHEmMil TIMHACTHX X HefTeMaTe PHACKMX TOJI, CONOCTEBATH MX C TAYORHAMA Da-
NEONOTDYRERAA W NETANLHO ONNCATH B HUX Bamnelinne npeodpasoBaHRA AEGATYMOWI—
HOA 9YaCTH OpTaHMKA B GMTyMORNOB (ragn.23). Ilpm 8TOM BHACHRIOCE, YTO GoJee
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IIponeccH npeodpasopanns POB m reHepalnn YTAeBOLODPOLOE B IJIEHACTHX

®aza namerennit POB, Cramng B
’ axHefimpe npeodpasoBaHMA
TEDMOIMHAMAYECKME  METamo
Nokasarexy, TAYOREH GnsMa HeduTyMORmHOK dactm POB
Havanbras daza B MonexkynspHaa CTPY a OB cymecTBeHHO He
HejreofpasOBaHREA: menseTcA. B cocTape POB BOBpacTaeT KoJARUE-
T = 20-80°C: CTBO YyrJiepola B yMeHBI&EeTCHA COIepRaHue Te-—
’ TepO3JeMeHTOB. IIDOMCXOINT HeTHIpaTAlAA 1
P = 420-450 atm; EI DeXapCoKCAINDOBAHEE
o I1,8-2,0 rM
b\

_I‘na;n;a_ﬁasa L o _I'I - Jlegfr ;ll;.ﬂ ocnongoﬂ MACCH ;.m_:m;ro ;a;e;n:
Hedre 00pEBOBAHAA ana B TreHepaimsa CATYyMORIOB B YB. Coamme-—
T = BO—IGOOC' HPe cocTapa T'YMyCOBHX B IAHKTOT'€HHHX KOM-

& ’ NOHeHTOB. HaKOINeHWe MeJaHOMEMHOB NDABOIAT
P = 830-940 arm; K YMEHBNEHMD COIEDXKAHWA YIJIEBONODOIA B yRe-
I0 3,5-3,7 xM T JINYEeHAD T8TEePO3JEeMEHTOB, OCOGEHHO CEDH

X

- o o o o e e e e e e e - - - -

TnaBras fasa K YonoTHeHRMEe YTJAEDOXHOK MONEKyNApHOK CTDYKTY-
Ta3000Da30BaHAA: 0oc Bg P(B, mapeHme reHepanm® GATYMORZOB X YB.
T = 160-220°C: Iy yraeporuBasne (B, Coxpamesne CONEDRAHUS

™ ? TeTEepPO3NEMEHTOE M DEBKOE YMEHBNEHHME COZEepERa-

P = I255-1350 arm; Huf#t Bomopoma. I'eHepalus Tas30B.

oo 5 KM

®asa saryxamma mpo-  [IA  CradmisHoe cocrosme POB, ciadoe o0yTaepo-
neccoB Hedrerasood- XABAHWE , MAHEMANBHAA TeHepaluufd GHUTYMORIOB
Paz0BaHuA: W Tas0B.

T = 220°C; A

P = I265-1350 arm;

Io 5-9 KM

65% POB, COXDE8HMEBIETOCH IOCIe OpOoNeccOoB NmareHe3a, DasjaaraeTCA Opa NOIrpyKe-

HRR Ha TayOuHH 5-6 kM. Ha puc.37 moKazaHH DasHHE STANE 9TEX IPeoSpASOBAHN.

YepHEM IBETOM CJeBa Ha Hefl 0G0O3HAYEHO CpefiHEe CONeDRAHME OCTATOUHOH OpraH-

Ki B OPONEHTAX OT mexomHoro POB. CmpaBa GeJHM IIBETOM 060SHaueH pacxon POB B

KamIyn CTamup npeodpasoBaHMA. PasindHHMA YCJOBHHME OCOSHAYGHMAMA CIEJEHA IIO—
IHTKA NPENCTABUTH COCTAB I'AS0BOJHHX DAacTEODOB, T'eHeDHpPYRMEXCH Ha IaHHOf CTa-
lmn; OpH STOM WHDHHA CTOJGMKA COOTBETCTBYET ofuei# Macce TeHePEPYOMAXCH KOM-

[IOHEHTOB B NPOIEHTAX OT mcxopuoro POB, a BHCOTa e€Tr0 COCTABIADMEX JA6T Ipen—

CTEBJIEHA8 00 HX KOJNHYECTBEHHNX COOTHOMEHEAX.

OueBnmHO, 9TO B [uareHe3e NIDA DASJOREHAX ODPTaHEYECKOTO BemecTea GHopmupy-
wTCA mpeumyuecTBerHO HyS @ CO, GROremHOro reHe3HMCa; ONHOBDEMEHHO OCYILECTBIA-
ercqg ocepnende P(B, [ospgmee, B HavalbHyn $asy Hefreo6pazoBanna, u3 PUB BHIe-
JfercA Bopa, CO, B GHTYMOMIH HDH NONYRHEHHOM BHAYeHAR H,8 m rasoo6pasmEHX yr-
JIeBOIOPONOB. [anee, B rnapHyn fasy Hedreo6pasoBaHMSA, BHISAADTCA H IIDEOGASTNANT
He(Th, YTAEBONOPONH M BOJNHODACTBODAMAS ODraHAKa. Eme riy6Xe, mpm mepexome He-
@;':uarepnacm TIEH B IIaBHYD $asy rasoofpasoBaHMsA, A3 HAX ASBIEKADTCH NpeR—
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Tacannpma 23
rommax Cusmpn u Ipenkapkased (mo C.T.Hepyuesy n zp. [1976)

QCuwan morepa FOB m
coo-momenng reHepH- Baruettune npeodpazopanus xnopofopmenHoro (XB) m

DYOmIXCS TPORIBORHEX ,% cnupTodensonbEoro (CBB) émryMommos (POB

Bopa - 7,7 Odmee yeesmyenme copmepxanna XE @ CEB B POB: P yg mocTH-
532“&‘05%' 4 raer 3-8, a B opp 2-6%. 1 9Tanm - BeIymEM ABJIAETCH IPO-
B8 -1I,4 18,0 LeCC BOCCTAHOBJNEHAA CHTYMORIOB,YHACIeIOBAHHHX OT IH&-
! s TeHEe3a, Il 9Tan - YCAIRBaETCA HOBOOGDA3OBAREE YB, KOMAH—
mras -1,3 9eCTBO KOTODHX B GATYyMOEIAX BospacTaeT Ha 15%.Haxomxw
=08 OCTATOYHHX GHMTYMOHNOB A DOCT CONEpEaHmit yraepola I'OEO-
0> ’ DHT 0 Hadaje 3SMUTDAalFA
Aifprosiiyies 8 o e @TEESE GoroS B Lo o E W e B
Hedrs - ?.2 I sranm - 5o TAYGHEH 2,8-3 KM cofepRaHRA GHTYMORLOB
ras = L@ NpopoARaeT BO3pacrarh; P yp JOCTAraeT 12% (a muorna

Ocrarounuit GRTy— = 2.
MORI TIODOJ — 2.9( 27,0 Ba¥e 18%), a B CEE 10-12%. BoapactaeTr noas YB, ymenm
Bonopacrnogeaaoe uyBaeTCHA KOJAYECTBO YTAEDOZa, a Taxk®e CMOJN acHalbToB.
0B - 15,9-14,9 II aran - cocrap da-rKu MIOB OTDARGET MpeOCNANaHAe DMA-
Tpala® HAE Tepepaume?. CHuraeTcd ofmee KOAMYECTRBO Sn-
TYMORIZOB, 2 B cocTape XB m CEE HauuHapT Mpeodnanarh

TETEPORAEMEHTH
CH4 -9,1 ¥ Odmee comeprapne GUTYMOHIOB DANABT: BXB—Z-AI%: Perg ~
€0y - 2,3 2-3%. B TDynnoBROM COCTARE GUTYMORNOB DACTET KOJRUECT~
HS- 0,4 I2,1 Bo cmon m acansTeHOB
N, - 0,3
H2 - clemH
(T WA e —— ColepRaiue GHTYMORIOB CTAGHIEHO B yp 4-5%: B cpg 3.5-
yBraa -0,4 4%, CocTaB MX IOBOJBHO MOCTOSHEH
LS -0, 6,4
H2 ~ CJAEIH

MYMECTBEHHO I'a3000D&3HHE YIJEEOJOPOLH, 2 B PE3KO MONUMHEHHOM KOJAYecTBE -
€Oy n HyS | HaxoHell, eme IVIyGXE OCHOBHHM KOMIOHEHTOM, yIALAOMAMCS B3 POB,sB-
JADTCA YTAEKACIOTA ¥ CEDPOBOAODON.

TakuMm 00DA30M, MH BAJMM, 9TO [0 Mepe NOTDYREHMA TIAMHHCTHX TOJI, CONEpDRa~
mux POB, B B0Hy KaTareHe3a COCTAB OTIEJADNEXCA OT HET0 KOMIOHEHTOB KadeCT-
BEHHO H KOJHMYeCTBEHHO MeHAETCH.

IlpnMEHVTENBHO K CHIEDATOHOCHHM TOJM&M KDCKOTO NaleoBOIOeMA 3Ta CXeMa Ipé-—
o6pasopanna PUB GeCCHODHO TAKKE OTpAaxXaeT TJaBHHE OCOGEHHOCTH IPONECCOB, XOTH
npeodiauanne yraacToR pacTWTeABHOE ODTaHMKA HECOMHEHHO CyIeT HAKIANHAATD
CBO#l oTIeYaTOK Ha COOTHOWEHME I'€HEPHDYEMHX KOMIOHEHTOB.

[lpn MOTPYREHMM TJMHHCTHX OTJOREHH# HA GONBNRE IJYGHHH MOHTMODUJUIOHAT IIpe-
BpanaeTcA B I'ANPOCANNY MOIMPHKAIMM ZMy, 9TO OGHYHO CONDOBORKEETCA SHAYATENB—
Holt moTepe#t mMexcjoeBoii m IMeHO9HO# BOmH. MeXaHMSM STHX MUHEDAJERHHX IIpeBpame-
HRff OHA ZeTanlbHO DACCMOTPEH B DANE IpemuecTBYDmAX padoT [xmonon,I%Za,I%Ba.
1986]. Cxema MEHEDANBHHX NPEBDANCHRH, DASDACOTAHHAR HA OCHOBE WSYUSHHA TDe-

THYHHX OTJoXeHu#i BocrouHoro llpenxaBraspa maodpaxeHa B mpapoft wactm prc.37.
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KonnuecTBO BOUH, BHIENAEMOE Ha BTOpOE cTalmm Jermiparauuw, o U.2.Bepcty
[Bﬁrst. 1969] nocraraeT 10-I5% oT MCXONHOTO OFBEMa Ocajka. ECAM CUMTATE 06b-
eMHHlt Bec TRH paBHEM 2,3 T/cM°, TO #3 1 M° MOHTMODWNOHMTOBOA TJAMEH IOJKHO
BHCBOGODHTECA 230-250 Hr Hs0.

Teonornueckroe 3HaUeHme NpPOLECCOR NETMIDATAUNA, CBA3AHHHX € IpeBpameHueM
DARHACTHX MAHEDAJOE, OYeHbL BeJHKO. B 30HE NpeodpasoBasMA OTMEHYSETCR HE TO-
JBKO yBeJMdYeHKe MOPHCTOCTA TJIMHRCTHX OTJOREHA{ R MX DASYILIOTHEHMA, HO M MHO~
TOYACJEeHHHEe THODODaspHBH, (OpMADOBaHME NajEOMIHBYHOB B I6CYaHAKax, odpasopa-
HAe KNacTWueCHuX naek, ABI m IpA3eBHX BYJKaHOB [Xonoxon. 1983a).

llernuparanis MOHTMODWLIOHATOBHX TJMH HEDEIKO CONPOBORIAETCA Iepepacnpeje-~
Jegnem A modmnmzanmeft DANA XMMUYECKMX 2JIEMEHTOB, CAMOOYMILEHUEM TJIMHHUCTHX
TOAN OT GMTYMOMZOB R (opMppoBaEweM HedTAHHX 3aneXef B CMERHHX ILIACTaX-KOJLIEH-
Topax. I'papMna HadYasa TANDOCINLM3EIMM B DPa3JMYHEX pafioHaXx mMmpa HaXOmATCA HAa
Da3HHX najeoraycmsax, or 1 no 4 kM, Yame BCeIro, ONHAKO, OHA BCTpedYeHa Ha
rayoare 3-4 xm [Xonomos n zp.,1977].

To o6CTOATENLCTBO, YTO DyLOBMelawmue nopond Kmsmi-lepe n $nnwnsdvasg npomin
CTaNRn BTOpO mernupaTallii, NOLTBEDANAETCHA WHDOKAM Da3BUTHEM B IVIRHUCTHX
ClEaHIAX 08JIOKAHCKO! M BEpXHEeANAXKAaMCKOA CBAT TRADOCIONN Momnfuxaimm 2My.

g OpolleCCOB KaTareHeTAUECKOrO DYLOOGDA30BAHASA OTDOMHOE 3HaUeHWE MMENT
OpONECCH THNPOJM3A DACCEAHHHX B IJIAHE KapiOHaTOB, NPOLECCH DaCcTBODEHAA M
MOCWIR3AIAN KDEMHERACIAOTH X FODPMMUpOBaHME YIJIEeKACJO-CepOBONOPONHOK cmeTeMH,
onpenesawmelt moBeleHNE ReJe3a B THIPOTEDMalbHHX DacTBOpax.

3peCTHO, YTO KaJbIAT A IDYTHE KapsOHATH IIPA BHCOKMX TEMIEpaTypax ARIAOT-
cA HeycTofuuBhmuM. OpHaxo Ojarofaps BHCOKEM Japaenuam CO, B TexX ofJacTax me-
Tamopusma, THe YTAEeKUCIOTa HE MORET YHAlIATHCH, €I0 DasJOReHWE 3alieDRUBAETCA
# OH MORET NDOXOUATEH Yepe3 MHOTHE CTYHEHH rnydaﬂ.[IpydeamaH. Hnrrna,IQSB].

llpoGnemMy ycTORYREOCTA KapOOHATOB B odaacTa T 25-300°C n namneHmfi, moCTRA-
raounx I200 aT™, MHOTEE SBTODH NHTAJNXCE DEIATH DACcUYeTHHM ITyTEM RWIM BKCIEDA-
MeHTanbHO, HCCAenysa chcTeMmy "TeBepnas dasa KapioHATOB-BOLA-YTJAEGKACAOTA" NpR
PasEuX 3HAUEHMAX NaBieHnit m TemmepaTyp [Miller, 1952; Ellis, 1959; Morey,
1962; Segnit et al., 1962; Xmrapom, Mammuer,l958; Manmmmm,1959,1965].

Hamdonee coBpeMeHHHE (UBMKO~XMMUYECKNE DKCIEDUMEHTANEBHHE HCCHEeNoBaHus B
STOM HaIDABIEHWA GHAR BHOONHeHH C.J.ManuHREHM [1965], KOTODH, NDUMEHEB aB-~
TOKJSB C TEDMODETYJAATODOM, M3YVUMJI CHCTEMY HEO—CO2 B 06JacT# BHCOKRX TeMie—
patyp n zapaeHaft {T=0~500°C; P~I-600 arm), OLEHWN SHSUEHRe "BHCAIRBAHRA" B
BIAMAHWA JOGABKA XJODANOB HA DACTEODHMOCTE YIVIEKACLOTH M KalbLATE W OCOGEHHO
MHOT'O yIENW] BHAMAHUA NMOBEIEHHUN KAJBIATA B I'MIDOTE DMAIBHHX DacTBODAaX.

ABTOD mOKaszan, 9TO DACTBODMMOCTE KalbLIAT& BO3DACTAET C YEEJHYEHMEM IaB-
JeHRd oT O mo 400 aTM m mapaeT ¢ POCTOM TEMIEDATYPH, BO BCAKOM CIydYae IO
225°¢C, Ilpn aTom modaBkm CaCl, B cmcTeMy 3aMETHO YBEAMUEBALT DPaCTBODPUMOCTSH
CaCOs B TeX Xe TepMOJMHAMAYECKUX Npelesax, a NpA GoJee BHCOKMX 3HaUYEHMAX
TEMIEDATYPH DACTBOPAMOCTP KajbuaTa B BOie B CaCl, CONMRAEDTCAH.

PesyanTarTH 9KCIEepAMEHTANBHHX MCCAEIOBaHWE CHAR menoab3opavH C.l.Maamer-
HHM [1965] IJMA NOCTDOEHHA IRarpamMi, m3odpaxeHHofi Ha puc,38. Ha Hem opnrHa-
Ta, COOTBETCTEYDNMAA NABJEHHMD, BHDAXEHA TAKKEe B IJIyOMHAX, DACCUYATAHHHX B CO-
OTBeTCTBHEK C TDENMEHTAMH I'60CTATHYECKOTO TEBIEHAA (JARTOCTATEIECKOro, OO &B-
Topy), DaBHOTO 2,6 aTM/M, a Tak®e THOPOCTATAYECKOTO NaBieHuwd, pasHoro 0,1
aTM/M, [0 OCH adCIACC OTJIOReHA Temueparypa. Ha numarpamMMy HaHECEHH NAHHHE ,
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P ¥ c. 38. PacTBODPHMOCTE KAJBIATA
B YIJIEKUCJHX BONAX B HCEMOCTE OT,
TeMIepATYPH # Ty GEHH 7H , 1965]

JuT - JETOCTATWIeCKE!t T'pDALWeHT
IABJeHNA; TEAD — THELpocTATAYeCKER
TpaueHT IaBIeHEA. YHCHA y KDHBHX -
pacrBopEMocTs CO2, I/, 4HMCTIA B KpPYy-
¥KAX — DACTBOPHMOCTD 05303. /a

= H aud, km

MONAYYEHHHE aBTODOM B IPOIECCe W3YUEHRMA YCTOMUYMBOCTHM KanblUTa — M3OIETH Da—
crBOpIMOCTR Oy (B /1), a Takke TP JMHRM, COOTBETCTBYWNAE HODMAILHOMY TE-
reparypromy rpamuerTy (1°/33 M), caado nosmmensomy (I°/10 M) m cmabHO mo-
pruensomy (19/6 m), pPAcNpoCTPaHEeHHOMY JAWE B 0GNACTAX MOJOIoff BYJAKaHMYECKOR
IeATeNBHOCTA., B pasanunexX 4acTax noaa C.J.ManmHue paccuuTan pacTBODAMOCTE
CaCOs. ee BeJiMYMHA [IPOCTaBJEHA B KDYAKAX.

Wz nmpuBeneHHOro rpafuka clelyeT, UTO HECMOTDA HA NOBOJLHO WIMDOKHHA OH&-
Na30H M3YYEeHHHX NABJEHW{ W TeMIepaTyp BO BCEX CJAy9afAX DACTBOPAMOCTE Kallb—
INTa YMEHBUWAETCA C TJAYOUHOH.

JnGONHTHO Takke, 9T0 B HANDABAGHAR HODMAILERHOTO TDaJMEHTA W3MEHEHAE DACTRO-
prmocTn CaCl, MDOMCXONAT MEHEE OTYETJMBO, HEREJH B HaNDABJIEHME IOBHIEHHHX
TpaINeHTOB.

B uenom, ofEAK0, CIENYST UMETH B BULY, 9TO BHBOIH 4BTODPA 0 MOBHNEHWH-.YC—
TOHUMBOCTH KapGOHATOR C IVIYGHHON omMpanTcsa IJaBHHM 00pa3oM Ha MCcJenoBaHne
3aKpHTOif M3MKO-XUMMYECKOA CHCTEMH R B YCJIOBHAX IIOCTOSHHOrO M3GHTKA yTAEKHC-
JoTH. Kpome rtoro, C.[.ManuHnH [1965] CYWECTBEHAO YIDOCTANL 38184y, MOJHOCTERD
0TKa3aBIIUCE OT PaACCMOTPEHHMA XMMAYECKOTO B3aAMOLE#CTBHA YIVIEKHCJHY DACTBODOB
C BMELAlmUMM DOpOoJiamMd, 9TO OH CaM MHOTOKDATHO NONYEDKMBAET B CBoeit padore.

CoBcewm Mo-fpyroMy HOOMOWIA K ODOGJeMe YCTOWYRBOCTM KapsOHATOB B YCJIOBHAX
30HH karareHeza .I.Kuccre u C.M.I[laxomoB [1967,1969], B orapure ot C,I.Manm-
HMHa OHM paccMATpHBalA TOJILY OCANOYHHX IODOL KAK OTKDPHTYD (U3MKO-XMMAYECKYD
CucTeMy, B KOTOpofi maBjeHHE OCTaeTcA (OJee MIR MEeHEe NOCTOAHHHM, M, NO-BAEH-
MOMY, MMEHHO B CBA3H C BTHM IIONYYAJI¥ B CBOMX BKCIEDAMEHTAX MHHE Dpe3yJbTaTH.

9TM aBTODH NOIBEPTald Das/N4HEe 00pasii IIMH, TAMHACTO-KapOlOHATHHX IOPON
B KapjOHATOR BO3IEHCTBAD JMCTALIMDOBEHHOA BONH B apTokNaBe AB-IJn, Harperas
ux mo Temmeparypu 50, I00, I50, 200, 250°C, OmHTH MPOBONMAMCH NpA TABJEHHR
HACHIEHHOTO Iapa.

Orazanock, 49TO [JA BCEX MOPOJ B XOLe SKCNEDAMEHTA C MOBHIEHHEM TeMIEpaTy-
PH HasJnIaéTCa BHUEJEeHHEe yIJeKMmcaoTH (pnc.39). Kak mokasand aBTOpH, OHO 00y-
CJIOBNEHO DEAKIMAMA THIODONA38, ALYLAMY IO TAMNY:

CaC0y + HyQ === Ca(OH)y + CH™ + COg .

TB.fpaza DacTBOD Tas
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3) P u ¢c. 39. Tenepanusa yTJeKHCIO-

TH IpY B32MMOLefiCTBYE BOIH C_Kap-
;7 Gomaruumm moposaMu Tﬁxccnn. Tlaxo-
1200 wmoB, 196
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800
(#:2)
C0,, mz
100} 600
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400
50
war 200
20}
0 L 1

L 1 1
75 125 175 225 T, 7’
B pe3ayabTaTe oCymecCTEIAADTCA Da3HOOSpDA3HHE NPeOGpa30BaHRA, & RHOTLA W IIOJHOE
DacTBOpPEHNE KapGOHATOB, NpHYEM BO ECEX CAYYaAX CHCTEMA EHIENAET YIJEKHUCIOTY.

KonmuecTBeHHHE NIOKazaTean 3TOTO IpoLecca NpUBENEHH B Tadn.24. M3 Hee Tax
®e, Kax ¥ M3 puc.39, caemyeT, uUTO HauGojee MHTEHCMEHO THIDOJM3YETCA CHIEDAT.
OH He TONBKO BHIEJAET MAKCHMAJIbHOe KOAM4eCTBO CO,, HO W HAUMHAET pasjiaraTecs
npn T 759, 3arem, yke mpu T 750, TUIDONMBYHTCA MATHE3WaNbHHE KapdoHaTH (Io-
JIOMET, MATHE3MT) ¥ CAMHMM TOCJEMHMMM, Ipu Earpesanmn nmo T 100°C, ECTYNEDT BO
B3aUMOIeficTBAEe C BONOH HaNBIMTOEHE DA3SHOCTH IODOI.

Crenyer NONYEDKHYTH, YTO 0PN THIDOJMBE CUIEDATE BO3IHMKAET HeyCTORUMBAA
runpooknct (Fe(CH), unn Fe(OH)3), pasiomenne MaTHe3HaIbHHX KaDOOHATOB TOXE
NPUBOZAT K O0pasopaHmo TBepmoil fasu - opycmra (Mg(OH),), a mpomyxTH rumponn-
3a KapdoHaTa Kanblud CoJbmed 4acThbo OCTAanTCA B DACTBODE.

O4eHb GONBMOE BAWAHPE H& NHTEHCABHOCThL DABJIOREHEA KapGOHATOB B KOJRYECTBO
Bupeasemol CO, ORASHBEET CTENEHb JAMCNEPCHOCTA MUHEDAaNOB. IIpH MpOYMX DABHHX
YCJIOBHAX 0GDAsIH, M3MeJbUYeHHHe N0 paswmepoB meHee 0,05 MM, naBanm GONBINEE KO-
JRYECTBO YTJIEKHCIOTH.

Hakonen, Hanuume B DACTBODE COJEfi MArHUf, KOTODHE B NPHPONHO# OGCTAHOBKE
MOTYT JHGO BXOIMTH B COCTAB NOTJIOMEHHOI'O KOMIJIEKCA TJIMH, JAGO IDPACYTCTEOBATE
B IIOPOBHX BONAX, TaKRe GJATONDPUATCTBYET NPOLIECCY Das3JoXeHMA KapGOHATOB M MO—
KET BEE€CHMA& SKTHBHO CTEMYJRDOBATHL BHIEJEHHE YTJIEKNCIOTH.

Ocofoe 3HauyeHRe IpA peajm3alldd Mpolecca THLPOAKW3a KapGoHATOB B IPADOIHOM
ofcTaHoBKe umeeT, no mHeHwo MU.I'.Huccmea u C.il.llaxomoea [1969], BO3MOXHOCTH
ymazenns COp, a OH&, KAK W3BECTHO, ONpeeJAETCH BEDTVKAAbHOH NPOHAIAEMOCTEHD
TOJMA TJRH.

TeopeTHUECKUE BHKIANKA &BTODOE Hallli NMOATEEDKIEHME IpKH TeOXAMUUECKHX Ha—
GIOIEH¥AX B OPAPOMHHX YCIOBMAX. Tak, B NMOJ3EMHHX BOLAX ME3030HCKAX B HYXHE—
YeTBEDTHYHHX OTNoXeHn# Tepcro-Kymckoff BIaIMHH, B KOTODHX KOJMYECTBO 002 Me-
HAETCA OT CIeloB Ko 2230 mr/n, U.T.Kuccmm m C.l.IlaxomoB [1969] RBYYMIR CO-
IepRaHRe YTIEKACJIOTH M IUIACTOBYD TEeMIepaTypy. Pe3yARTaTH 3TOT0 WCCIENOBAHVNA
npencraenedy Ha puc.40. Ha arorT ke rpafuk 1jA CpaBHEHHS GHAM HAHECEHH IaH-

HHe IO IpyTmM dacceiiHam [IpenxaBkaspd.
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Tadanmoa
BupeseHne YTJASKMCIOTH ODA B3amMoJefCTBAR HODOJ C ARCTRALAApPOBaHHOR
Bozmo#t, mo U.I.Kuccuny m C.U.[laxomoBy [1969]

24

[ " Odmasn kap- | Konmvecrso CO, (Mr) mpm
Tlopona Rapogﬁa'mn 60‘533‘3%3?5 Tem:lepa'rypax (%)

| cQ,, 100 | 150 [ 200 | 250
KapGoraTr kanenmsf,peakTHB Ca003 44,0 2.2 9,3 30,4 37,1
Mpamop CaC0q 44,0 - - k,6 -
Men CaCOa 43,2 - - 103,1 -
H3BecTHAK CaCOS 42,3 I,.66 21,6 bl,4 65,2
MarnesuT Mg CO el,lI - - I148,6 -
LozomaT catlg(80,), 46,6 N - 1s0,2 -
CrpmepmT FeCOg 36,8 - - 545,7 -
ChepocrzepnT FeC0q 7 32,1 765,2 1845,3 -
JonomMuTOBHIT M3BECTHAK
TARHACTHA Calg( 005)2 34,8 18,3 I3I,5 463,0 1242,0
Meprens KapdoHATHHHR CaCOs 36,2 - - 88,7 -
Mepreas CaCOs 220 4,4 53,7 108,6 -
Mepresas TIRHMCTHIt
JIOJIOMATOBHi Calig( C05)2 11,8 60,0 38I,5 956,5 -
Tnusa TUODOCIOIMCTAA CaClg 0,87 - - I94,1 -
Tampa MOHTMOpDWLIOHATO-
TRIDOCINNACTAA , CADMATCKAA 0aMg(003)2 2.9% 13,0 243,0 I021,0 -
T'anga MOHTMODHLIOHATO-TH—
IpocnnpucTas , Malikoncras ?e003 0,68 199,0 691,7 814,9 -
TamrHa RaoamHOBad - 0,12 3,4 19,3 59,4 -
ANeBpONNT KBapLEBO-IJay-—
KOHHTOBHA, anT-anssc CaCOB 2,23 - - 209,6 -
AneBpoant ma&pue]ao—mﬂ-
KOHATOBH{,, IAJEONEHOB - 0,066 33,8 49,2 67,0 -
[lecuaHAK KapdoHATHHR Calig(CO5), 30,4 24,2 173;4 V42643 -
llecuaHEK ApKO30BHit CaCOs 2,07 - - 61,3 -
TI'parmT - Caepn 2.1 JIT6 3,0 -
Inagas Ca003 I,07 0 215 58,9 -

Ilpemeuanre. KoamuectBo moponu - I70 r, Bogw - 0,85 r; mpouepks - fopMH Kap-
COHATOB HEM3BECTHH MIM COIEpRaHAe 002 HEe ONpeEIeNAnoCh.

OueBuIHO, YTO MERNY YBEJAHYEHHEM COINEDRAHMA JTLAEKHCIAOTH B BOIAX MI&CTOB-

KROLIEKTOPOB M TeMIepaTrypoll Hemp CymecTBYET HOUTH NpAMAA 38BMCHMOCTh. Bozes
TOro, Hausolxee De3xmi nepesoM KDHBO/ OTBEUY&EET TEMIEpaType 120°C, Bume xoTo-
poi cojiepRaHme 002 B BOISX HOUAHAET 3aMéTHO DACTH.

Bce CrasamEOE NMO3BOJAET CUATATH, YTO IASBHHM JAKTODOM, ONpENEJHBIAM 060—
rameHmne MWIacTOBHX BON Tepcko-KyMcrol BHAIWHH yrAeKACA0TON, GHA AMEHHO THI-
DOJA3 KapsoHATOB W, B NMEDBYD Q4Yepelb, KANEIATA, DACCERAHHOTO B rAuHax,.Pact-
Bopenne CaCO5 mox peficTBHEM BHCOKEX TeMmuepaTyp Ha raysmuax 2500-3000 M,
Inpdysea man GRABTpannsg 002 CKBOSE TOJmY TJIHH M KOHIEHTPAllAA €r'0 B I6@CUAHHX
KOJLNEKTOpaxX GHJIR S7eChH, NO~BHIEMOMY, BAXHHMA 3BEHBAMA, ONpELEJMBIAMHA HOBEIE—

HEE JTAEKACIOTH.

II.3ax, 1589 161
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P m ¢. 40. BaBECEMOCTH COLEpEAHMA CBOGOMHO! JTJIEKECJOTH B IONSEMHHX BOZAX
IpesrapKasha OT ILIACTOBO! TemuepaTypu [KuccwH, OMOE, 1969]

I-3 - BOTH Me3030#CKAX ¥ NAJEOTEHOBHX NJACTOB-KOJLIEKTODOB IIpelraBKashdA:
1 -~ samamgEOTO, 2 ~ BocroumHOoTro, 3 - lleHTPANBEHOTO

MoxHO zymMaTs, 4TO NMOBEIEHAE DACCEAHHHX KADGOHATOP B TJARHHCTHX OTJOXEHHASX
B BHAUATEJBbHO# CTENSHA 38BHCHT TaKEe OT ODOHELEEMOCTH BHINEJSXaMMX IJAHACTHX
noxpumeK. Ecam oHa jocraTovHa Ins yianeHmA fopmmpyome#cs yTIeRACIOTH, T.e,
CHCTeMa ABJAGTCA OTKDHTOH, B IAMHaX GyIeT OCYWECTBIATHCA TEIPOJES X NIPORC~
XONRTh DACTBODEHHE DACCesSHHEHX KapOOHATHHX MEHepalopB. ECa® ®e IIOTHHE ,c1aso
NPOHRIIAEMEE IJIAHUCTHE TOJIA HAJEXHO M30JRDYNT KaplOHATH H JaBJeHme 002 B
HAX OyIeT NOBHIATHCA Tak, KAK BTO IDOMCXOLAT B BAKDHTON CHCTEME aBTORIAEBA,
pacce AHRH CaCOa OKaxeTCA BeChMa yCTOHIMBHM.

HeoOxozmmo OTMETATE, UTO DDOHRISEMOCTE: IZEH B OTHONEHMM YIJEHACAOTH,RAX
A Ins BCeX JDYTHX rasoB, KoJedleTcs B MHPOKAX mpejesax. Tak, XaparTepmsys
Znpfysan MeTaHa CKBOSE pasamuune IamEH, M.J.ArToHOB 1954] morasaln, YTo OHAa
mamensercs or spavemmt (I-2)-106 ox/c 1o n-10-9 ¢ /c, T.e. mOYTA Ha TR
nopsaka. Ilo-sunumomy, MepBHit ciyda# coOTBETCTBYET OTKDuHTOR (fm3mro-xmmmyec-
KO cmcTeMs, B KOTODOR BOBHRKammas I'al30Bafd COCTABNLADNAA OyIeT JLALATHCA 3a
npenejH TIMHRCTHX ToAm. Bropo#t caydwait, Hao00DOT, XapaKTepA3yeT BSakpHTYD Cm-
CTeMy, B KOTOpO} BOSHEMKapmme I'asH OYIyT HakamimepaThed "in situ" B mopax,m
9T0 O6CTOATENHCTEO HECOMHEHHO GYNeT OKAa3HBATH Dellanmee BJAAHKE Ha COXpaH-
HOCTE: DacCefHHHX KaplOHATOB B TIJAHAX.

Cyna mo TemnepaTypHHM HHTEDERalaM THIpOJH3a Haudonee BepOATHOR 30Ho#, B
KOTOpO# MOTYT NpDH MPOYMX GJATONDAATHHX OGCTOATENBCTBAX RHTEHCHBHO DacTBODA-

THCA DACCeAHEHE KapOOHATH, ARIADTCH TWyoHEH oT 1,5 mo 3 mM.
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PacdeTH NOKa3HBART, WT0 38 CYET DACCEAHHHX B TAUHAX KapGOHATHHX MRHEDANOB
moryT ¢opMEpOBATHCA OTDOMHHE KOJMYeCTBa Tas300dpasHoB 002. Tak, ecae B 1 e
TaMEH TAnpoarsyeTcH 100 KT KapGOHATOB, TO BOBHAKHET OKONO 23 M° yIVIEKACIOTH,
a mpm pasjioxenuM 250 KT Ko/amdecTBO rasoodpasHoffi COp, IocTATHET 55.M°. 310 03~
HayaeT, 4YTO M3 KamIOI'0 KYCAYECKOT'0 MeTpa TJAMHH BHIEJUTCH o0neM rasa, B 50
pas nNpeBHmapmuit nepBoHadYANBHE!

Jenrnefmad cyan6a BHIEANBOEHCA M3 I'ARHE YyINEKACAOTH GyLeT, BEDOATHO, CBA-
38HA C NOPOBHMA Bofemu. Kax noxasaso B padorax B.A.Coxonosa (I197I] m A.A.Ka-
puesa [1978], mpm 50 atv m T 25°C 5 T ® Bozm pacTBopmTca 27 M° YTAeKACHOTH,
TOTIA KAk Npa yseandenma P u T mo 400 atu m 300°C I »° Bogm pacrBopar y=e
11 »° JTIEKACIOTH., B IleJoM KOJRYECTBO rasa, DacTBOPEHHOTO B Boje, Bo3pacTa-
eT OpAMO NPONOPLMOHANEHO YBBJHYEHAD IaBJeHAS A TEMISPATYDH.

Bume OwI0 IOKA3AHO, YTO IpPA DA3JOXEHHA DACCeAHHOTO OPTaHW4eCKOT'0 BemeCTEA
B TAREaX OPMEDYeTCA JOBOABHO SHENURTENBHOE KoARuecTBO COp B B,S Kpome roro,
HEKOTCpOe KOAWYeCTBO CROTEHEOTC CEDOBOAODOIA HACIENYETCA TARHACTHME NODOKaMA
OT CcTagMw Juareresa. OLHAKO OCHOBHaA macca H,S Ha CTAUER Kararernesa o0pasy-
eTCA aGHOTEHHHM IyTEM, 34 CYET B3amMmone#CTBMA OPT'EHHYECKOI'0 BEMECTBA C CYJb-
daramn BOI.

Kak skcnepAMeHTaNbHO ycTaHOBAMIR E,BacTnH [Bastin.ISBS ], B.Tonang [Tolan—
de, 1960], C.M.T'paropres [1954], X, Caran [Sakai, 195’?] n Ip., & TeopeTEYeC-
Kn odocHoBan T'.U.AMypcRull ¢ COTDYIHRKaMHA [ISF?’?] , CyasdaT-HoH, pACTBODEHHHE B
BOfje, y®e mpn T 100-150° pearupyeT ¢ rascoCpasHHMA YT/EBOLOpDOjaMA, TEHEDADYH
agnoreHHEH# cepoBojopoy. [IOCKOAPKY Ha TaydEHaX 2-7 KM B NODOBHE De3epBYADH
TJAH OOCTYyDaeT OrPOMHOE KONHYEeCTBO Tas3006pasHHX YTJAEBOLOPONOB, HOPOIECCH BO3-
HRKHOBEHWA ACUOTEHHOTO H,S NOJXMHH, IO-BALEMOMY, B SHE9HTe]bHOE Mepe OrpaHE-
YRBaTECA BeJMYMHON NpuTOKa CcyJabdarT-noHA.

JeficTBATEABHO, IaXe IDA DA3BATHA CYmMECTBEHHO CYJALPATHHX BOIL B IOPHCTOCTH
TARR, paBHO# 24%, B3amMmozeficTBRE X C JILAEBOIOpOIAMA B YCAOBRAX 3arpHTOR CcR-
cTeMH MOEeT ofecreunTt: fopMmupoBanue aumns 140 1 st/ua. OpHaxo, €CcJ® BMECTO
38KDHTO# CHCPEMH MH OyNEM EMETE HEJO C OTKpHTO#, T.€. Ha4HETCHA MOATOK CYJIb-
daTHHX BOI MO OCJAadJeHHHM M ODOHANSEMHM 30HAM B IJMHAX, a0MOTeHHad I'eHepa-
nesg H,S B pesyaprare cyaspaTpeIyKIHE CTAHOBRTCA (63TpanHdHOf.

Upe3BHuYaiiHO BEXHHM NDENCTABIAETCA TO OGCTOATEJNLCTBO, YTO DPACTBODHMOCTE
CEpOBOLOPOJIA B YTJAEKACIOT0 rasa (T.e., NOAAPHHX I'A30B) TOPA3LO BHME, YeM ¥
HEeHOJADHHX T&30B (yraeBONODONOB, a30Ta). OOmWER3BECTHO, 9TO B 1 oM® BOJH npR
HODMAZTHOM JaBAGHAK B Temmeparype 20% yraeKucAu# Ta3 pacTeOopAeTcH B 27 pas
Jyqme MeTaHA, 4 CEDOBOJODOX -~ B 78 pas. BiaropapdA 3ToMy B IopaxX IJEH COJED—
®aHpe CBOGOIHHX COp B HyS OCHYHO 0O9EHL MAJO B COCTABIAET HEGOIBNYR NOID OT
pacTBopeHHEX. [lo farHEM B,.A.CokroJaoBa [ISVI] , JIJUEKACJOT& B CBOSOIHOM COCTO-
AHAA COCTABJAET BCETO 6%, TOrZa Kak B paCTBODSHHOM COCTOSHHE Haxonarcsa 63,6%.
OueHP CXOIHO BeleT cedd CepOBOIODOH, ¥ KOTOpOro 2TH Xe fopMH COOTHOCATCA KAKR
2 m 61,7%.

iMenTCA BCE OCHOBAHEA CYMTATH, YTO NpH HANWYAW B TJRHAX CBOGORHHX IOp,38-
NOAHEHHHX BOMOH, MOCTYIIEHHE B HHEX VIJIEKACAOTH H CEDOBOLOPOLA Ha%e NpH BHCO-
KHX TEpPMOGapHYeCKHX NOKASATEJAX NPHBOIAT K (ODMIDOBEHED TPeXKOMIOHSHTHHX,
KapJOHATHO—-CYARPHIHEX I'a30BOJHEX DPACTEODOB.

Hrax, npu NDOIpDyXeHEAM CHIEDATOHOCHHX HEXHE-A CDPEIHODDPCKHX OTJOXSHEN Ha
TIyoHRH nopanka 1,5-2 kM » Opm GAerONDHATHHX YCIOBHAX, OGECHeYABARMEX OTHO-
CATeALHYN NPOHRIAEMOCTH TARHRCTHX NORDHEEK, B DYIOMATE DHHCKEX NODOZaX GyAyT
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OCYWeCTBIATECA THIPOAN3 KADGOHATOB M DACTBODEHME IBYXBAJEHTHOI'O Xejesa, a
TagXe HACHIEHWE DPACTBOPOB CEPOBONODPOIOM ¥ yriekumcioToit. TOpMADYOMMECA TAKEM
06pasoM MHOTOKOMIOHEHTHHE CHCTEMH ARAAONTCA NOTEHIMANLHHMA ITDOUSBOLMTEJAMA
CYABJRMIEEX DYX.

TIOHATL CYTH NPOMCXONANAX NpA 3TOM IPOLECCOB OYeHb NOMOraeT Tadn.2b, Ha
KoTopo#t, mo manHuM A.B.llepdaxoBa ¢ coaBTOpamu [1974], NMOKa3aHO COOTHOWEHNE
Mexny pH Bon u fopMAMA HAXOENEHHA YTOABHOR m CEpPOBORODOZHOE KacioT. Oma CBp-
IeTeJBCTRBYET O TOM, 49TO IpU M3CHTKE DACTBODEHHOA B BOmax 002 NONKACIEHNE
CpellH ofeCIeUYnBaeT NMpeoCNgIaHmne B DacTBOPe CBOGOJHOTO CEpoBojiopola B jmedunut
noHoB H5S, KoTope, corsacHo I'.Baccery [1932]. A.T'.BeTexTnrRy [1955]. B.B.lle-
porHe [1972) ¥ Ip., SRAS0TCA Bakeeiime# jopmoli, onpelesdomeld BHIIgNEHME THIpPO-
cyapfupos ¥3 pactBopa. HaoSopoT, ymaleHHe YTJEKACNOTH A3 BOL G1arONpUATCTBY-
6T AX DOJmeJauMBaHWK ¥ BO3HHKHOBEHHMD COenunHeHmit HES C MBTaJUIOM, IDORCXOXAT
YcnleHHOe O3pal0Banmeé TALPOCYARJHEOB, KOTOpHE NO3THEE TpeRHCTODMHDYWTCA B Cy-
JepriH. OTChI2 CTAHOBATCA ACHHM, 9YTO CYALIMIHO-KapGOHATHOE DEBHOBECHE B HO-—
POBHX pacTBOpAaX ONpelieJiA€TCA IJ&BHHM OGpa3oM NOBENEHHEM YIJNEKWCAOTH, KOTOpas
Kax OH DeTryJAMDYET BOSMOXHOCTL OGDA30BaHMA CYJILDEHOE.

Tacauwma 25
Bangnne meso9HOCTH-KMCROTHOCTH Ha (opMH HaXOXNEHWA YTOABHO# B
CepPOBOLOPOHOK KACNOT B DaAcTBODE

CozepXanne B BOZHOM DacTBOpPE, B &
== o - o
B CO cpos | HCO3 0052 B enos 5 s
b 96,62 3,3 - 99,14 0,86 -
6 74,08 25,02 - oF 97 8,78 -
% 22,22 7,74 0,04 53,39 46,61 -
8 2,76 96,72 0,052 10,04 89,96 -
9 0,88 97,46 1,66 i 98,83 0,04
I0 0,27 94,62 5,11 0,11 99,53 0,36
i1 0,02 64,94 35,04 0,0I 96,49 3,50

B Tex cayuasx, KOTIa OTERMMAKNMECS DACTBODH [ONENanT B Cpely, B KOTODOR
napnenne (O, pesSKo nanaer, Hanpumep, B IAACT-KOLIEKTOD WIR B TPELRHY, BTO
fABJEEMEe OyIeT CONDOBOKNATHLCA HE TOJABKO BHIANEHHEM KapSoHaToB, HO B fopMapo-
BaHmeM cyabduiHoff MMHepanm3anun, a pesKoe NpeoliialaH¥e pPacTBOPEHHOTO ReJe3a
odeCne9UT BHIQNEHHE M3 DPACTBOPA THODOTPOWIATA WM ODHpUTa. IIpM pmajisHefmeM Mo-
TDYREHAR DYyIOMATEDRHCKMX CHEEPMTOBHX TVIMH Ha GOJBUAE TJAYCHHEH COCTAB MOPOBHX
pacTBODOB eme (OJBNE YCAORHAETCA. B HUX MOABJAAETCHA 3HAYMTEJEBHOE KOJRYECTBO
pPacTBODEHHO# KDEMHEKMCJOTH, 38MMCTBOBAHHO{ 13 BMEMAKMAX MODOX.

Cornacto namrmM T',OKaMOTO ¢ cOTpyZERKamm [Okamoto et al,,I957], a mamxe
K.Kpaycrompa [1963]. pPacTBOPEMOCTE amopdHO# KpeMHEKNCIOTH JBHe#HO cBfA3aHa C
NOBHIIEHREM TEMISDATYDH A BOBDPACTAET B MEJOYHHX cpeliaXx. EcrecTBeHHO, YTO HA
TAyoHHEe 5-6 KM, TIe CcpelHHe TeMmnepaTypH Koaedianrca or 200 mo 300°¢, TEOpe-~
TUYECKR NOJRHH JOpDMUDOBATHCH KPEMHEKHMCJHE DACTBODH C BHCOKHMM COIEDRAHUEM
pacrBoperHoft 5i0;.3roMy B sHaumTeNBHON cTemeHH cmocodcTByeT yBeawdenre CO.
CorzacKo axcHeprMeHTalbHHM paHHHM E.C.Kasanopoit fISGOL [IOBHISHHRE COJIEDRAHMA
€O, B pacTBOpax GJArONDHATCTBYET YCHAEHHOMY DECTBODEHMD KBADNA, XAIUENORA B
omana.
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[ockonbky pasnoxeHne POE Ha rayomHax 5-7 KM CONIPOBOXIA8TCA BHIEJEHHEM
002 n H>S (cm. puc,37), MOKHO IyMaTh, U4TO B DE3YJALTATE 3IECH MOTYT fOopMU-
DOBATECH CIORHHE YTJIE@KACJO—-CEDOBOIOPONHO-KPEMHACTHE DACTBODH, HEDEIKO TAKKE
CcolepRalne paACTBODEHHOE Relie30. VX oxnaxleHuWe IpH NOIBEME B BeDXHME 30HH
WX HeliTpanmsalnA XMMAYECKHM IOIYyTEM MOTYT TaKkke ONDENeJUT: O0Da30BaHAE CYAb—
fuooB, HO yRe HE B KapGOHATHOM, a B KBaplIEBOM IlapareHese.

(Odwan HaopaBAeHHOCTEH KATATeHETHUYECKOTO NpPeOoSpasSOBAHMA CHIEDUTOHOCHHX
TIMHACTHX OTJOREHWX BHDMCOBHBAETCA LOBOJLHO OIpeIEJIEeHHO; HApdOHATH Xejes3a
B HUX JOJKHH NOCTEMEHHO YCTYIATEH MeCTO cyabdunam Xesnesza. IIpm 3TOM B ONHRX
clydasx NepepachnpelesieHye BemNECTBa He GYIeT BHXOJHTEH 3& MpeNeJH ONHOTO ILa-
CcTa 1 INUATEHEeTMUYECKHEe CYJALOUIHHE KOHKDEIRA GYIYT NDOCTO YKDYIHATBECA U IO-
CTPaWBATECA, & B IPYTMX — B HENOCDELCTBEHHOH GJMM30CTM OT GHBIMX pyIroMaTe-—
DUHCKAX OTJOREHMM BIOJEL TpEmMWH, Da3JIOMOB M IDYTHX OCJAGNEHHHX 30H GYIYT
$opMUDOBATECA JMHE3OBMIHHE TeJa KaTareHeTHYECKHX MAPATUTOB.

TunpoTepmMalbHOEe O0pa30BaHye IOJHMETEJIAYeCKAX DYL

J7an KaTareHeTMUYECKUX DJAM3MOHHHX Npecdpa30BaHEi IOJNHOCTHD COBINAN GO CTa-
nyeli HHTEHCHMBHOI'O IPOTHOAHMA TeOCHHKAMHANW. [JomHATHA, HauaBuMecd B dajoce n
gdaTe, OTKDHIM, IIO-BUIAMOMY, HOBYD CTDAHMIYy B HCTODRR DyZoodpasopanma. B 3To
BpemA B mpeniesax IOmuoro ckioHa Foasmoro Kapxasa B pesyibrare ycuimpmeics
TRIPOTE PMANBHOM TEeATeABHOCTH Ha chHopMupOBARINNECA INHDATOBHE TeJa HapacTamT
OOJAME TAJUIRYECKME CYABIMIH, & MECTaMd Ha HNMDMTWTOBHE CKOIUIEHNA HAKIAIHBaET-
¢ B IuHamomeTamopdu3Mm, CIOCOGCTBYWNMI BOSHMKHOBEHMO NHDDPOTHHOBOT'O ODYIEHE-
HWA,

Kak 9TO yXe OTMEUaN0Ch BHIE, YCHJEHHOE IDOTMGSHNE WDCKOTO OCANOYHOTO dac-
ceffHa, BEpPOATHO, CaMO IO céfe NDPEIONpeIeJHi0 MHBE DCHOHHHE BOCXOLANLAE IBHRE—
Hud. JeidcTBUTENBEHO, MHOTMe Tpancfopmalny TJIRMENCTHX MHHEDAJOB, NOTDYREOMAXCH
B I'Ay6bh 0CalOYHO-IIOPOJHOTO GacceitHa ¢ OCAIOYHHMA IJMHACTHME TOJMEMA ,COIPOBO-
KIAWTCA Jernnparalineii. Bume B KadecTBe OpUMEpa MH IDABEJM MEXAHW3M IpeBpale-—
HAA MOHTMODRJUIOHHTa B TRIPOCINLY, OIHEKO HADANY C BTHUMA ABRJEHHAMA B METamop-
En3yomUXCcA TAMHVCTHX OTJIOREHAAX M3BECTHH NEDEXOIH LEOJUTOB E IDEHAT-IyMIeJ]-
JRUTOBYD HOODPOLY, KAOJAMHATA — B MADOTWLIAT B DAL IDYTRX IIpeo6pa30Banmit,CoNnpo—
BOXIANMUXCH BHIEJEHHMEM BOIH [Qaﬁ@ B Ip., 1981] 2

IIocKOJBKY BCE DEAKNMR IeTMIpaTalyd B 3TOM CAydYae DeannsynTCA B TOAmAaX yI-
JIOTHANMAXCA NOPOL, OHA LOJXHH IDABOLATE K BOSHHKHOBEHEN BEDTHKaJEHOK aHM30-
TDOIMA OCANOYHHX OTJOREHE{, NODORIATE DACCIOSHHOCTEH GJOKOB OCAINOYHHX TOJI, B
DAIE MECT HE COBIANANNLYD C HAIACTOBAHMEM.

llofgBneHne ¥ DasBUTHE 30H DAlYILIOTHEHMS, C OIHOK CTODOHH, YMEHHUAET yUEJNb-
HHf BeC OCENOYHHX O6pasoBaHmit, a ¢ mpyrofi, — DOXOAET BCe NpPEIINOCHAKA LA 00—
pasoBaHWA CHCTEM CKJIAIOK, [OJOTMX HAUBAUTOE M CDHBOB [monno, 1978; T'puropbAHII.
1982 ; Tpuropeann, Anmes,l984; T'pUTOpBAHI H Ip., 1981]. B xoHeuYHOM CUETE MAK-
CHMANEHO HaNpAXEHHOE CKISNKOOGpa30BAHWE CO3IaeTCA HAa MecTe Hamndosee TIYGOKHX
NPOTHGOE, M BOBHUKENT KAECCHYECKHE MHBEDCMOHHHE B3aNMOOTHONEHHA MEXLY [IOrpy-
XEHWEM M CKJIAIYaTOCTEO. [IpH 3TOM IJaBHHMA (axkropamu GOpMADOBaHMA HMHBEDCHOH-
HO# CRJISI4aTOCTX CJAEIYET CUATATEH NPOLECCH LeTHIpaTaluy X pas3ymIOoTHEHMS,lpo-
ACXOLANAE BHYTDM HODMUDYOIAXCH OCANOYHHX TOJU|, ¥ TEKTOHMUECKHE HANpAREHNA,
BO3HIKaWMHWE KaKk pe3yJAbBTaT CJAOKEHAS BHYTDEHHHX B BHEUWHAX (HD OTHOMEHNID K laH-
HOMY DEeTHOHY) CHi.
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QueBHIHO, YTO odpasoBaHue GafioccKOf M GaTCKOil CHIaI¥4aTOCTA CONPOBOXLENOCE
DE3KUM YCRIEHMEM I'MIPOTEPMANBHOR IeATeNBLHOCTH, BOBJEUYEHHEM B CKJIANUYaTHE IBM-
HEeHNA MarmMaTndeCHKMX DacllaBOB M YCHJEHHEM TEIJIOBHX INOTOKOB.

CocTaR rmipoTepMalbHHX PACTBOPOB, BOBJEYEHHHX B IIPOLECCH IOJAME TaJUKYeC—
KOTO DyLOOODa3sOBaHMA, NO-BUIUMOMY, LOBOJBHO 3HAYATEJNBHO OTJMY&ICS OT COCTaBa
DaCTBODPOE, ONpelleNMBunX FOpPMMDOBAHME KATATeHEeTHYECKHX INDATATOB; CKODEE BCe-
TO BTO OHJIA BHCOKOMWHE DAJIM30BAHEHE XJODULHO-HATDOBO-KANBINEEHE BOIH. Bo-mep-
BHX, mo jaHEEM B.B.Teuey [1964 T.], COBpEMEHHHE TepMANbHHE MCTOUHMEM AXTH-
4YaficKOTO pasjioMa L0 CHX [Op MBJAMBANTCA XJODUIHO-KAapGOHATHO-HATDOBHMM BOIAMM.
Bo-BTODHX, SKCIEDAMEHTANBHO JIOKA38HO, YTO XJODUIHHE KOMILIEKCH WUT'DanT BagHel-
myon poJak B Npoleccax T'MIpOTepManbHOro mepeHoca Cu, Pb, Zn [Helgeson, 1969
OpumBEMKOB, Maconosnu,l961; Papannckmit,]1982; Crunmep,l1982; n np.].

o namumm T.EB.Pacosoit [1973 ] m B.I'.Punopa [1974], HCCeOBaBIUMX TEeMIEpa-
TYPY TOMOTE€HHM3alMR CYJABLQUIOE NOJMMETAIJIOB, WX ofpa30BaHUE IDOTEKANO B MHTED—
Bajle TEMIEpPaTyp 180-220°C.

[IpoGaeMa NPOWCXOXIEHAA TAKWX CDEBHATEJEBHO BHCOKOTEMIEDATYDHHX DaCCOJNOB,K
CORaJIeHRD, Lajeka OT paspelieHnd. HeKOTOpHE RCCJeloBaTen [Punon,I974] YKasH-
BawT HaA TO, 4YT0 FODMHDOBAHWE DYIHHX CHOILIEHM{ OCYWECTBIANOCH IDA IABJIEHAR
500-540 mrc/cM®, T.e. Ha TAYGHHE OKOJO 2 KM,

lo maenno 0.A.OceTpoBa [1978]. A.T.Teanupennnse n B.3.fpomesnua [IQBI] 7
HEKOTODHX IPYI'RX aBTOPOB, TALpOTepMANbHAA NEATEJBHOCTE CHJa TECHO CBAZaEa ¢
MATMATA3MOM, NDPOABWBIIMMCA B BHLE BHEIDEHMA IMACa30BHX B G0JIE€ KUCJIHX IaeK.
Ham npencrapnseTca, 49TO B L2HHOM CJayd9ae MORHO OGCYXIaTh eme OIMH RapnaHT.lle-
JIo 3aKI0YaeTCA B TOM, YTO WCCJNELOBAHUA NOCAEIHAX JIeT NMOLTBEpPLRIM TeHeTHUeC—
KyD CBA3b MEXILY I'JIyCMHHHMM BHCOKOTEMIEDATYDHHMA XJIOD-KalbLMEBHMH paccoJama
A 3anexami coJeil, mIMPOXO PacOpOCTPaHEHHHMA CPEIN KPAaCHOIUBETHHX COTJOREHWI.

Tpu KapIMHaNpHHX (faxTa MOSBONAKNT GoJiee WIW MeHee OLHO3HAYHO DpewaTk Ipod-
JleMy TeHe3Huca pacCoJOB.

Bo-neppux, xax mokasan H.M.Crpaxos [1971], B COOTBETCTBHA C DE3yJbTaTaMa
TAYGOKOBOLHOTO GYDEeHWA MOXHO CUMTATE, 9TO B TOJmME OCALKOER, NOKDHBAOMAX IHO
MupoBOT0 OKeaHa, KDYINHHE CKOIUIEHAA DAacCOJOB NpPaKTHYECKH OTCYTCTBYOT. OTO 03—
HAYaeT, YTO OHM XapPAKTEDHH IJAA OTJAORSHMHA KOHTMHEHTANELHOTO GlOKa i, CleloBa-
TeJBHO, TEHeTHYECKN CBA32HH HE C DETMOHANBHO pACHpOCTpaHeHHO#t manTneit, a ¢
HCTODREN DASBUTHUA 0CANOYHOE KOHTHHEHTANLHO# OGONOYKH.

Bo-Bropux, NDOCTpAHCTBEHHOE NOJOREHME paccosoB Ha Tteppatopuu CCCP, Kakr
aro ycraHoBram M.I.Bansmko [1963] n H.M.Crpaxos [19¢I] Ha marepnanax M.II.
fupera [1959] u M.K.3aituesa [1958], [ONHOCTHN COEN&HAET C DPASBUTHEM COJNEHO-

CHHX OTJOXEHMH.
B-TpeTHHNX, HAKOHEI, OCANOYHOE INPOMCXOXIEHME XJODUIHO-KaJbLMEBHX DacCoJOB

IOKA3HBAETCA MCCJEIOBATEJAMA M30TONUM KHUCJIOPOIA W BOIOPOL&. Kak NOKa3HRanT
naniwe P H.KneiiToHa ¢ coaBTOpaMi [Glayton et al., 1966], 10.B.Cenunkoro n
Ip. [1973], OTHONEHHE JIEeATepAs K BOJLODPOLY X / B paccosax HMEIHMBHLYaJBHH
B KaXIOM 0CANOYHO-NOPOINHOM GacceiiHe M OTIARYANTCA OT COOTBETCTRYRNHX XapaKTe—
DECTHK 38BEJNOMO THIDOTEPDMANLHHX BOX.

B nesom npuBeleHHHI MaTepnas NOSBOJAAET IPRHATHE npencrapiaenme M,T.Banamko
[1963] » M.T.Bansmgo ¢ COTDYZHRKaMu [1963], B COOTBETCTBHM C KOTODHM fopmu-—
DOBAHRE XJIOD-KAJBIMEBHX BHCOKOMUHEDAJIM30BEHHHX DACTEOPOB NpELCTAaBIAET codol
KaTare He THUECKOE IDONOJUXEHME XMBHA DANH COJEDOIHHX GacceiHOB.
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Ecam jpeiicTBuTesbHO (ODMIDOBAHHE DACCOJIOB T'6HETHYECKH CBABAHO C KDACHOIBET-
HHMA R COJIEHOCHHMHM 2pMIBHMM fopmaluAme, TO ACTOKM METAJ/UIOE NIDABMIBHEE BCETO
HCKaTh B MOACTMIANWAX KDYy KDACHOUBETHHX TOJmMAX HepMA A Tpuaca IRHOTO CHIOHA
Bonpmoro Kapkasa. Cypna IO KOCBEHHHM NDABHAKAM HMEHHO B 3TO BpeMA B Npemesax
KaBgaackoro permoHa GHIH DASBUTH BOSLEHH, B KOTODHX U0 HAKOIUIEHME NOJOMHTO-
BHX ToOJI, CHMOTEDPMOB i KDACHOIBETHHX TEDLATEHHHX OCaIKOB [POOHHCOH.1932;MOMOT.
I1968; PocTOBLEB I np.,IQ?S]. PaseuTne CoJIeHOCHHX OTJIOXEHRH B 3TOH dYacTm nma-—
Jle030iCKO~-Me 3030/ CKOTO paspesa NpeJcTARIAETCA BIOJHE BeDOATHHM.

O6pazoBaHKe MeTaJJIOHOCHHX DACTBODOE IO HEKOTODHM IaHHHM [Maxnaq,IQBO;Xo—
JonoB,19826; Tonepa,l985; Kyuenrckmii,1985; n np.] MOXHO NpEICTABATEH Cede Kak
B3aMMOIEHCTEME OTIEJAoMeicA panH COJEPOIHHX TOJN R KDPaCHOLBE THO-TE DPUTEHHHX
OTJOXeHHE B TEDPMOIMHAMAYECKUX YCJIOBHAX B0HH KATaTeHE3a,

O9uens BamHHM (AKTODOM DACTBODEHMA DYNHEX KOMIOHEHTOB ARIASTCHA HeOOHMAiHAA
arpecCUBHOCTE XJI0D-KaJbIMEBHX DACCOJNOB, OCOCEHHO NPOABIANNAACA IPE [NOBHIEH-
HHX TEMISPATYpax ¥ FARJCHWAX 30HH 3aTDYRHOHHOTO BomoodweHa. Tak,Hampmiep, B
onkrax H.U.XnTapora [IQSI] npu B3aumomelicTemm xznopuuoB K, Na n Ca ¢ pymonoc-
HEMA Topopamy npu T 400-600°C m P 200-300 aTM Gun NOJyYeH pacTBOD, COJEpERa—
mat 3-5 r/n ceuaHua. Beckma XapakTepHO Taxke, YTO B HNDPACYTCTBHN XJODMAOE mME-
JIOYHHX MeTa/JIOB MHOTHE DYIHHE KOMIOHEHTH OCHAPYRMBAKT CIOCOGHOCTE K KOMILIEK-
CO0GPA30BaHAI0 ¥ 06pa3ylT XOpOWO DACTBODMMHE COEIMHEHMA THIA Na5Mecl6 nan
NaMeCl, , Tunpuea Tarke A3CADATEJNLHAA PACTBOPMMOCTE HEKOTODHX B3JEMEHTOE B
paccosax; akcnepamenTH J.K.¥epeduopoil [1969] # H.K.Bnacopoit [1978] NnoKasanin,
YTO CYUeCTBYeT Ipylla 2JAEMEHTOB, KOTODHE HAKAIJMBAOTCA B Rugkoi dase rajo-
TeHHOl CUCTeMH TaK CKal3aTh ABTOMATHYECKW, IpUYEM KOHLEHTDALUNS Meld, CBHHLA,
LUMHKE, ¥eJle3a U JpYyIUX METALIOB B paccojaX OCYLECTBIASETCA Jame Ha CaMmHX IIo-
SBIHAX CTaluAX ranoreHesa.

Ipyroit m He MeHee BaXHOU NpHYVHOK FODMADOBEHHMA METAJUJIOHOCHHX DAaCCOJOB AB-
AfeTca cjadad xumuueckad IuddepeHIMannA mopoj ApumHHEX dopMmaruit, Ha KOTODYW
YREe IABHO OOpaTiii BHYMAHue JRTONOTM. Kak moxasanmw, Hampumep, padoTH H.M.
Crpaxora [1962] a B.Jl.llyrora [1972], Iif TEDDUTEeHHHX OTAOREHW{ ADUIHHX 30H
BECBEMA XapaKTepHH I'DayBaKKM, T.€. NECYaHHKA, B KOTOPHX [PEOGIANaT CJIOXHHE ,
NOJUMEHE DALHHE OGJIOMKA NODOL. X&DAKTEDHO, 9TO B STRX OOJOMKEX H8DELKO CKOH-
LIeHTPUDOB&HH METaJlH, OCOGEHHO THIMYHHE IJA NaHHO{ neTporpafudecKoif MDOBMH—
uun. Tax, rpayBakku IpmypansA, no naseam A.T.Koccoeckoit m B,l.lyroma [19?1].
CYLECTBEHHO OGOTalleHH MEIb M XPOMOM, B NECYaHHX KpACHOUBETHHX TojmaXx TAHB—
llansg [ﬂypba,l963; Heﬁuumen,1967] BCTpE€YEeHH MOBHUEHHHE KoamdecTBa Cu, Pby B
TpayBakKax KpacHolBeTHHX fopmaunii Bajiomuura lx.Baiin n E.TypTEﬂOT[Vine,Tour—
telot, 1973 | oSHapyxunn xomnesrtpamms U, Th, Co, Or,V,Ni,Zr. Hrak, B HeKO-
TODHX CJIy4YadX ApMIHHE KPACHOUBETHHE. TEPPUTEHHHE INOpPOIH ABIANTCA MONHHMA KOJ-
JEKTOpaMy MeTa/IOB M IIpH KaTareHHOM B3auMOIEiCTBAM C paccoJamMd CHOCOGHH CH~
JBHO OforamaTs HNOCAEIHHE 3JeMeHTaMi-IIpUMeCAMH, NpUNABAA MM OPH 3TOM MECTHYN
ME TALIOTEeHMIE CKYH CHelnaln3allnn.

CnepyeT UMETH B BHAY, YTO CBABAHHHE C KPACHOUBETHHMHA OTJORCHMAMA MeTalLl0o-
HOCHHE T'OpAYAe DacCOJH B NPUPOJE LOJTO8 BpEMA OCTaNTCA TRIOPOJMHAMAYECKHM IIac-
CHEHHMA 7 He MOTyT fopMuporarTs crTparThfopMHHE DYIHHE CKomaeHWdA. [nA TOT0,9TO-
OH BT¥ "RMIKHe 3aJeXRM" METAJIOE CMOTJIA IDMHATE Y9acTHe B Npolecce cTpaTiadop-
MHOTO DyIoreHesa, HEOGXONEMH B2 JCAOPMA: AKTWPR3AIMA DETHOHA B CO3janue BO-
JASH OT MECTa UX KOHIEHTDAalMA CEDPOBOMODOIHHX SKDAHOB.
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AxTMBUZaUVA TIPOLECCOB 0CENKOO6pA30BAHMA, B KOTODHE OKA3HBANMCH CKODPO BOB-
JIEYeHH He TOJBKO HWXHE-CDEIHEHNPCKHE OTJOREHHA MCCJELYeMOTO DerMoHa, HO B Mo—
DOLLH TOKWPCKOTO CHKJAamdaToro (yHIameRTa, & TAakke MarMaTRYeCKMe pacillaBH, Hada-
J&chk B CpenHewpckoe BpemaA. B dalioce oHa oxpartmna TaHCKyw HacThk palioHa, a B
daTcroe BpeMA K HEjl mpHCOeuMHEANCE YYacTKA (apHOamCKOT0 aHTAKAMHODEA. B artn
NepuollH MeTAIOHOCHHE DAaCcCOoJH &KTHBHO BHIABRJINBAANCEH B3 HELD K MOBEDXHOCTH R
Ha HeKOTopoit IiysmHe (2-2,5 KM) OXMBJAIMCEH HPOLECCH CYJARIMIHOTO DYLOOSDPas0-
BaHuA.

31ech ClENyeT OCOGEHHO NONYEDKHYTE CHEUNPUKY NpelIECTBYWINETO 9Tana PasBi-
THA DYIOBMELEIUX OTJOKEeHMH#, 9Tamna, Ha KOTOpoM GOPMMPOBANNCEH NPOTOMMDATITO-—
BHE TeJa.

Kax sro xopowo BUpHO Ha prc.37 B Tacn.23, B OpOLUECCE NOTDYHMEHRA H& OONb-—
I¥e TAYOUHH TAMHUCTHE TOJMU TEPANT OTDOMHOE KOJMYECTBO DACCEAHHOT'O OpraHuye-—
CKOT'O BEWECTB&. JTH NOTEPH Ha CTALWM JIMareHesa CBA3B&HH C MAKDOGHMOJOTHYECKOH
cynsfaTpenykumneii, Ha KoTopyw, no jadum 0.K.BopmnoBcEOTO [1974] »n H.M,Crpaxo-
Ba [1972], pacxonyercs mpmmepno 30-42% POB oT 3aXODOHEHHO! €0 MACCH Ha IHE
BOJLOEMA.

Jlanee, mpK NOTpyXEHANM HA TAYCMHY 5-6 KM, OpTaHMYECKOe BEWEeCTBO pacXonyeT-
CA Ha TeDPMOKATANUTHUYECKOE OfpAZ0BaHNe CMTYMOWIOE, XRMIKO# M I'asoBoi dasH, Ha
afMOTEHHYD CYALPATDEIYKIMO W MHOTHE UDyTHE NpPOLECCH. B Hamem cayyae 3HaUuTE-
JEHOE KoamduecTEO C, p KOCEEHHO NIDUAAJNO y4ACTHE B CONAHNA CKOIIEHMA MApHTE.
Kak 6H To HE GWiI0, HO cyna mo puc.37 Toabxko 12-18% mcxommoro POB mocTmTaeT
TAYGMHH 5-6 KM, ¥ TakuM O0pasoM TJIMHWCTHE MOpOIH B NDOLECCE KaTarceHe THUYEeCKUX
OpeBpaneHnit CYmeCTBEeHHO IeKapJOHABHPYWTCA. ITO OSHAYEET, YTQ B HUX BCE MEHE—
y©0 POJEL MTPapT T€ TeOXWMWYECKHe GaphepH, KOTODHE CIOCOGHH KOHLEHTDPUDOBATH
cyabduIk, nopopa JHUaeTCA KOMIOHEHTOB-KOHLUEHTDATODOB.

llocne sTang pmareHesa ¥ KaTareHe3a MCCJAelyeMHe TJIMHACTHE TOJMM OKa3aAuCh
NPOHNBAHHHMHA UHDUTOBHMA OODA3SOBAHWAMA — DA3HOOGDASHHMP KOHKDELMAMYA, JAH3aMA
A NNaCTORO-JMHBOBWIHHMA 3ajexame. OHU-TO ¥ MTpapT B IpoLECCaX akTHBM3alyun
IBUKEHAsS DPACCOJOE IO 30H&M DPA3JIOMOE W JIDEHMDYOUMM [LECTaM DOJEb I'€OXHMAYECKMX
3KDaHOB,

LeiicTEnTeEHO, Kak 9TO OHAO NOKa3aHo B pagorax P.C,Celidynuna u B.U.Kpac-
Hnkopa [1968], a Taxke U.A.XaiipeTanHopa [1982]. ONDUT OTIMYAETCH IEJHM pi-
IoM Pu3MYeCcKEX OCOGEHHOCTEH, KOTODHE ONpelesfalT €r0 DYIOJOKaJM3RDPYOLYD DPOJAb.
[Ipexne BCETo, 3TOT MUHEDAJ] XaDAKTe[PM3YETCH BHCOKONR 3JEKTDPONPOBOLHOCTER M IMO-
HRAXEHHHM BSJIEKTPHYECKUM CONPOTHEJNEHMEM, B CHJAY 9€TO B HEM KOHIEHTDADYOTCA
TeJIYPAYECKNe TOKM. IIon lelicTBMEM BTOr0 NOJSA XWMUYECKUE INEMEHTH BeIYyT ceda
K&K MUKpDOTaJbBaHMYeCKME, M B DacTBODe HAYWHAETCA IBHRCHNE KATHOHOB B aHVOHOB
K MeCTy pyloorioxeRud. IIpu 8TOM OCBOJOMUAKUEACA IPH DasJOXEHNMM KATOLa Cepa
COEMHAGTCA C TAKEAHMA METAWIAMA U O6pasynTCs CYABWIH C MEHBUMM, YeM y mu-
puTa, 3JJNEeKTPOIHHM NOTEeHNIuajloM. Ciglyer Takme UMETH B BHLY, UYTO BCJELCTBHE
IHPOYHO# MPOBOIMMOCTH NMDATA OH OGHYHO XEMOCODOMDYET Ha CBOefl MOEEDXHOCTH
SHHOHH cepH. locnenHme 00NSLE0T NOBHUEHHON peaKUMORHOH CROCOCHOCTHED B JETHO
CBASHBAWT IPYIHe METAaLIH,

lnGOnNTEO Takke, 9TO TeopeTmdeckme pacyertn B.C.Tonydesa [iS?O], TpUMEeHUEB=
WEeTO TepMOLMHAMAKY LIA OUEHKY NOBELEHES MOHOB Pb*2, Cu*2, Zn*? npm fmabrpar
Iua uYepe3 HODOLY, COLEepRaNy® [UDAT, IOKA3&al®m, 49TO 30HaJBHOCTH MHHEpanoodpa-
30BaHMA BIOJL OYTH MUTPallMM PACTBOpDA GYLET BHIVIALETH CJAELYREM 00pa30M:Xanb—
KONApHT-Cclane paT-Tale AT,
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MO®HO , TAKMM OGpa3oM, NPHATH K BHBOLY, YTO B SHAYMTEJNBHOR CBoe# uvacTm TRI-
pOTEpMALEHHI BHCOKOTEMIEDATYDRH! NPONECC OKA3&NCHA YHACSLOBEHHHM ¥ HpOCTDaH-
CTEEHHO CBASAHHHM C IPOLECCOM HABKOTEMIEPATYDHOTO MMpATOOGpA30BaHMA. Cyabdu-
I NOJUMETALIO0B OCSRNANNCH NDEMMYLECTBEHHO BOKDYI HMDATOBHX Tea, GopMupys
NpY 3TOM CHBOK MHAHEDAJOTO-TeOXMMUUECKYH 30HaJbHOCTB, & KOE-TIE MBTacoMaTH4eC-
KM 3aMellas BMelawmne TAHHHCTHE IOpOIH.

MeTamopfore HHO-THIPOTE PMENBHOE 00Pa30BaHRe MNPPOTHHOBHX DY

[Ipodnema IpoNCXOXLEeHMA HaudosJee BHCOKOTEMIEDATYDHHX [NADDOTHHOBHX DYI HEO-
¢udalino cnoxua. B pacrosuee BpeME DO STOMY [OBOLY COCYWECTRYWT LEE TOYKRM 3pe-
Hng. Ileppas Touka 3peHud npuHanaexmT O.A.OceTpoBy [1978], KOTOpHIl ofdpasoBa-
HME IOMPDOTHMHOBHX DyI DacCMaTpPMBaeT Kak CJeICTBHE B3aUMOIEHCTBHUA TOpAYUX TED-
ManbHHX DACTBODOE M DYLOBMEWENIIAX CJlaHIEB. Ha OCHOBE I'80XMMUKO-MUHEDAJOTHYEe—
CKRX HadawoneHmit ¥ sxcnepumeHTOB 0.A.OceTpoB Ipuues K BHBOLY O TOM, YTO odpa-
30B4HVE NNPPOTHHOBHX 3a/leell MECTODOXISHWA Kusun-Jlepe colpoRoxnalock GopMu—
DOB@HWEM BepDTHUKANBHOH 30HANHHOCTH. HEmoCpelNCTBEHHO y BHXOMa 3aJeXW Ha JTHEB-
Hy©0 TOBEDXHOCTE 00pa30BHEaN&CH CdasepAT-ORPRTOBAA WM MPOCTO MADATOBaA
"wanka", 3aXynopuBaKillad 30HY NOBHUEHHOH TPEmMMHOBATOCTH, & B3auMoflelicTBme Te-
PMaJBHHX DAcTBOPOE C COJEDRAUAMI ODraHWYECKOE BelECTEC TJMHRCTHMA CJaHLaMi
CO3MERall0 CTONE BOCCTAROBUTEJ]BHY OGCTAHOBKY, 9TO 3NECH OCAKIANUCE YEE He
IACYNBLINTIH, & MOHOCYABUIH Xeaes3a. Haiuuwe min OTCYTCTEBME H30JALNKM TPEMUHHOLM
cucrenmH, o 0.A,OceTpory, ABIAETCA BaxrHellmMM IDPA3HAKOM OOSBIEHRES IMDPOTHHO-
BHX DyX.

Hecroapko muade OOBACHANT 06pa30BEHME NUPPOTHHOBHX DYIHHX CHomIermd A.T.
Hadpn u T.B.PadoBa [IB?I]. OHRM paccMATDMBAKT 5STH OGPABOBAHMA KaK NDAMOE clle-
LcTBRE meTamopiuveckol mufdepeHumanum BemecTBa. B COOTBETCTEMM C RX B3TJAla-
M2 BEBEDIEHNE CKASNYaTOCTN CONDOBORIENLOCE MOMEOHN Iefopmalpell IpoTOmMpRTOBHX
TeJ, KOTODHe NpR BHCOKMX IgBJIEHWAX M Temieparypax TpaicdopMupOB&JMCEh IO cXe-—
me FeS, = FeS+S. Peawiua NPHEOAANA K OGPA30BEHKO MHOTOUMCJEHHHX AIMOMODIHHX
KDPUCTAJJIOB IMDATa, BHIKYEHHHX B OQWyR OUPPOTAHOBYR MacCy. X HepeJko OpUHE-
ManT 3a JoKa3aTeJbCTBO "HalOMEHVA" MADATASAIAA HA MUPDOTHMHOBHE TeJa,

Ipyrofl oyen: MHTEpPECHOW U BaMHOA CTODOHOM MeTaMODJOTeHHOT'0 TEHe3nca IMPpo-
THHA ABJAETCA COKpameHWe B 5TOM IPOILECCE INeDBUYHOTO OGBEMA HPOTOINPHTOBHX
sanexeif. lleiiCTBHTEABRHO, cOIJacHo pacderam A.I.Xaduna » T.B.Padoroit [1971].
MeTaMopfuueCKOE YMEHBUEHNE OGBEME MCXOHHHX [MDUTOB MORET IOCTMTaTh 27%.

B pesynnTare CTONE 3HAYWTEJBHOR MOTEDM O0BEMA DPYIOBMEWLAKNHME MOPOTH HKCHH—
THB&JW CaMHe pasjingnne nefopmanmn. B BUX GOpDMUDOBaNMCH TPEUUHH DashaBiRBanns,
Da2pHEH, KOTODHE IIO MEepe Da3BUTUA YCAULKM DOCJIM B CTODOHH OT DPYHNHHX TeJl W 3a-
TOJNHANNCE MUPATOM, NADDOTHHOM, & TAKXe XJIODATOM, KBaplem I KapGoHATAMA.

QOpMMDOBaHAE TAKOTO OPEOoKd NDORWIKOBO-CETYATHX DYL, CBA3AHHOTO C YMEHEIE-
HPEeM O0BEMa DYLHHX TeJl, HalOMAHaeT odpasOBaEMe alBIARCEAX XAJ.

CaenyeT OTMETMTE, YTO IEfODMALIMA DYZRHX Tel B IPEZesiaX MEeCTOpORienu# K-
3pn-Jlepe » ¢uan3daif XOpomo TA4DMOHMPYET C BTODUYHHMM M3MEHEHHAMY BMELANIMX
NopoJ, ¥ BHCOKMMM 3HAYEHMAMH TEDMOCapy4YeCKMX nokasareseil B pynax. JleiicTeuTe-
JBHO, B TJIAHACTHX OTJOKXEHMAX, KAK NPaBWIO, IE€DBHYHHE MOHTMODMLIOHRT-TUIDOCIHIO—
IMCTHE MUHEDAIN OKA3HBADTCA 3aMeMEHH I'MIpOCJAOHf Mommfukaumu ZMp # markHesu-
2JbHO-REAE3WCTHM XJIODWTOM, BCTDEYaWTCA joke alibOWT U CTHABNHOMeZA®. M3ydeHue
BHTDAHMTA II0Ka3aJ0, UYTO 3IE8ChH OH HAXQIUTCHA Ha aHTPAMTOBOHK CTALME MeTamophn-—
3Ma.
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CorsacHO JaHHHM 3KCH6DUMEHTAa, JecyAbfuInsalus OUPATA NpuodpeTasT 3HAUUTE-
ABHHE MACHTACH y®e mpu Temmeparype 200°C. Ho moncweram B.TI.Puwiopa (1974 ],
NUPPOTHH OGpa3yeTCA IPA TeMIepaType 220-300°C.

OuenmBas ode BHCKA38HHHE THOOTE3H, NPUXONUTCA IDA3HATH, 4TO HaWGoJee OJn-
3KO# K peanbHO HafJlfaeMHM COOTHOWEHWAM Da3JIAYHHX DYHNHHX yYaCTKOB BHYTDR 3a-
Jexe#t Ham mpepcrapaserTcda TodKa 3penma Al .Kaduna m T.B.Padoroit [1971]. Boz-
MOXHO TaKRe, 49T0 M B 3TUX IPOLECCAX JAHAMOMETamopfuiecKMX npeodpasoBaHEff Ka-
KyO—-TO DOJb MI'DawT DacTBODH M 3TO HO3BOJAT CBaA3aThH IuddepeHNMAIND IHDATOBHX
TeJ C TeOXHMMHYECKAME OCOGEHHOCTAMA BMENAWIEX IJIRHACTHX CJAHUER.

JIOCOOHTHO TaKke, YTO IPOHecCH GOPMADOBAHMA OMPPOTEHOBHX DYL, IO-BALAMOMY ,
B Kakoii-T0 CTENeHW CBAZ2HH C BO3DACTOM CRISNYATOCTA. Tak, B CTDYKTypaX BHYT~
peHHeji 30HH JlarecTana, I'e OPOLECCH OGpA30BAHEA CKIANYATOCTA Havaluch B dail~
oce, (OpPMHDOBEHWE NHPPOTMHOBHX TeJ NpejuecTBYET IOJAMETaLNUY9eCKOf cyabdmuHOlM
suHepannsanmy (Kusua-Jlepe). Haodopor, B asepdaiifkanckoii 3acTd (RHOTO CHIOHA
TnaprOTO KaBKa3CKOrO Xpedra, Tl HOLHATAA B CEJIANKOOGpPA30BaHME HMEJM MECTO
TOABKO B KOHLIE $aTa, O6Da30BAHME NRDDOTHHOBHX DYA HIDPOACXOZRT HOSEE CTaHOBJE~
HEA NOJMMETALIKYECKEX CYNBEOUIHHEX CKOINeRui# (duamsuait).

B mesom mpoliecCH CYABJUIHOTO PYLOOGpA30BAHMA B KOJYENAHHHX A KOAYELaHHO-
DOJEME TALIAYE CKUX MECTODORIEHAAX KxHOrO crIoHA Boabmoro KaBkasa OpelCTaBAANT
CO00# YpesBHYAKHO CJORHOE M MHOTOCTANMEHOE IeOJOTMYECKOe fBieHme. Bpan Jm
NpaBMibHO IYyMaTh, 9TO B 3TOH KHHIe Da3pelleHH BCE MNPOGJEMH M 3aralikd. ABTODH
JANE HEJEWTCA, YTO CMOTAM HAMETHTL HOEHE NOIXONH M NYyTH HCCIENOBaHUA, ¥ Te
BOIPOCH, KOTODHE OCCYRIANIACH Ha CTpaHMIAX JaHHOi pacoTH, HalimyT cBoe GoJee
IOCTOBEDHOE pelleHne B HENANEXOM OyLymem.
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