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IRON-ORE BASIN: LITHOCHEMICAL TYPESAND
MINLITH-STANDARD MINERAL COMPOSITION OF

METASEDIMENTS

Heab. BruicHenne maneoreorpa@yeckux W MaICOr€OJMHAMUYECKHX OCOOCHHOCTEH CEOMMEHTOIreHe3a apXei-
TIAJICONPOTEPO30HCKHX METaMOP(PH30BAHHBIX OCAIOUHBIX IIOPOJHBIX KOMILIEKCOB KpHBOPOXKCKOTO Kene30pyaHoro Gaccei-
Ha (KXKB) Ykpaunckoro mmra (Y1II) Ha OCHOBE TUTOXMMHYECKHX JAHHBIX U [IEPECUETOB.

Metonuka. lcnomb3oBaH METO HEpapXWYecKOro KIIACTEPHOrO aHajin3a /Uil THIH3AlMHd M CHCTEeMaTH3aluu
JMTOXMMHYECKHX JaHHBIX 10 MeTacenuMeHToreHHbIM crpatoHam KOKbB. Ilepecyer BajoBOro XWMHYECKOTO COCTaBa
MeTaMOp(HM30BaHHBIX OCAJOYHBIX IOPOJ HA MX BEPOSTHBIA MCXOAHBIH MHHEpaJbHBI COCTAaB BBIIOIHEH C IIOMOIIBIO
amropurtma MINLITH (Rosen et d., 2004).

PesyabTaThl. B pesynbrare cratuctideckoil 00paboTKu GaHKa METPOXMMHYSCKHX TaHHBIX ONPEIENICHBI ITIaBHBIC JTUTO-
XAMHUYECKHE THIBI (JTMTOXeMOTHITBI) MeTaocamouHbIX mopoa KXKbB, koTopele cucteMaTH3upoBaHbl 0 KOHKPETHBIM CTPATO-
HaM B META0CaJI0YHBIC METPOXUMHUUECKHE TPEHBI (cepri). PEKOHCTPYHpPOBaH MCXOAHBIH MHHEPATBHBIA COCTAaB MeTaoca-
JouHbIx nopox MerogoMm Pozena O.M. ,MINLITH®. ITerpoxumuueckrie nepecyeTsl TO3BOIMIN YTOUHUTH OOLIEreoIornye-
CKHe MPEACTaBJICHNS O TUIMAaX 0CaJOYHOIO JINTOreHe3a Ha NPOTSHKEHUH Me30apXei-NaaeonpoTepo3oicKoil ueTopun GopMu-
poBanus Oacceiina.

Hayunas HoBu3Ha. Onpe/ieNieHbl HOBBIE, a TAaKXKe JOTIOTHEHBI U ICTATM3UPOBAHBI Y)k€ U3BECTHBIC JINTOXHMUYECKHE TH-
16 MeTaocankoB Kpusoposkckoro Oacceiina. I1omydeHs! 1OMOIHUTENBHEIE CBEJICHHS O BEPOSTHOM MCXOHOM MHHEPAITEHOM
COCTaBe METAaCeJUMEHTOI€HHBIX ITOPO/I.

IpakTHyeckas 3HaYNMOCTh. [IpoBeIeHHbIE UCCIIEIOBaHMS CIIOCOOCTBYIOT COBEPIIEHCTBOBAHHIO OOIICH CHCTEMAaTHKU
Meramopduyeckux mopox KpHBOpo>kckoro skene3opymaHoro OaccelHa, YTO aKTyalbHO IPH NPOBEICHWUH TI'e0JOr0-Che-
MOYHBIX ¥ TIOMCKOBO-Pa3BEIOYHBIX PabOT, PEIICHAN BOIIPOCOB MEKPETUOHATIEHON KOPPEIINH METaMOP(HU30BaHHBIX CTpa-
THOHUIUPOBAHHBIX KOMILICKCOB.

KuaroueBsble coBa: ocadounsiii numoeenes, paunutl doxemopuil, Kpueopooicckuil sicene3opyonslii bacceiin, iumo-
xumuyeckue munvt ocaokog, MINLITH-wopmamuenviii munepanvuwiii cocmas

IMocranoBka mpodaempl. [laneoxmmarnyeckue, ma- HOMEpHOCTeH 00pa3oBaHMs M pa3MeIleHHs] Pa3HOOOpa3Ho-
JeodalMaNbHBle U TAJIEOTEKTOHUYECKHE PEKOHCTPYKIMH T'0 MUHEPAIBHO-CHIPhEBOT0 TIOTEHINANA B TOKEMOPHICKHX
HMEIOT ONpEAEIIoNIee 3HAYCHNE TS YCTAHOBJICHHS 3aK0- KOMIUJIEKCaX.

HeCMO’I‘pH Ha MHOTOJICTHUI OIIBIT Hay4HBIX UCCIICAOBA~
HUH H IMPOMBIIIIJICHHOI'O OCBOCHUA MCT aMOp(I)I/BOBaHHLIX
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0Ca/IOYHBIX KOMIUTEKCOB KpHBOPOKCKOTO KeIe30pyIHOTO
bacceiina (KOKB), He IOCTHTHYTO €IMHOTO MHEHHS 00
YCIIOBHUSX WX CeAMMEHTOreHe3a. [IpeamonaracMbiM Teo u-
HAMHYECKMM peXuMaM (T€OCHHKIMHAIBHOMY, IUIaTdop-
MEHHOMY, PU(TOr€HHOMY, OPOT€HHOMY, CYyOIyKI[MOHHOMY)
OTBOJIUTCSI HEOTHO3HAYHAS POJIb B Tporieccax (HopMHUpOBa-
Hus Kak KOHKpeTHbIX cBUT KOKB, Tak u Bcero paspesa B 1e-
JIoM. DTO OMpeAesieT MHOTooOpa3ue TPaKTOBOK maneoda-
[MATBHBIX YCIOBUI HAKOIICHHUSI: KOHTUHEHTAIbHBIX, Oac-
CEUHOBBIX, MEJKOBOJHBIX, [NTyOOKOBOAHBIX U T.i1. CoBma-
JICHUE B3TJLIIOB (PUKCUPYETCS TOIBKO B OTHOIICHUW 3HAYH-
TEJILHOW POJIM TYMHUIHBIX YCIOBHU MOPOIO0OpA30OBAHUS B
pannem noxkemOpun KOKB. Bmecre ¢ Tem, posb apyrux
KJIMMAaTHYECKUX THUIIOB JIMTOI€HE3a W Iajeoreorpadude-
CKHe 0COOCHHOCTH (hOPMUPOBAHUS KOHKPETHBIX CTPATOHOB
OCTarOTCs JAUCKYCCUOHHBIMU. [Ipy pemienun naHHO# mpo-
OJIeMBI BECbMa aKTYaIbHBI TIETPOXUMHUYECKHE (JIMTOXUMH-
YeCKUe) MUCCIIeIOBAHMS, IOCKOJIBKY Hanbosee obIel Kare-
ropuei TETPOXMMHUYCCKOW THITU3AIUHA OCAJIOYHBIX TIOPO
BBICTYIIAET CTEMEHb BBIBETPHBAHUs (THIPOIN3a) MaTEpHH-
CKHUX TIOPOJ] Ha BOAOCOOpax, onpeesseMas, MPexIe BCero,
KIMMAaTUYCCKUMH U TCKTOHUYCCKUMHAU q)aKTOpaMH.

O0beKT uccae0BaHMIl — METa0Ca 0YHbIe TOPOALI U
noponHbie komruiekebl KXKB, crparurpadudeckuit paspes
KOTOPOTO CIIaraeTcsl CIEMYIONIMMH CTpaToHaMu (CHH3Y
BBepx): 1 — nmatoBckasi MeTaTteppurenHas Tojimia (CBUTa) —
MeTarpaBeluThl, MeTarecyaHuky (MomHoCTh 10 100m); 2 —
HOBOKPHBOPO)KCKasi METaBYJIKAHOT'€HHASI CBHTA — METaBYJI-
KaHHUTBl OCHOBHOT'O M IIEPEXOTHOT0 K CPEIHEMY COCTABOB,
PpeKHe TPOCION METAIECYaHUKOB U BYJIKaHO-TEPPUTSHHBIX
crnannes (MommHocts 10 1500M); 3 — ckeneBaTcKas MeTa-
TEpPUICHHAs CBUTA — METAKOHTIIOMEPAThI, METATrPaBEITUTHI,
METAIeCYaHUKH, METAaJeBPOICIUTBI, B BepXaxX MPOCIOH
VIBTPAOCHOBHBIX METABYIIKAHUTOB (MOMIHOCTE 0 S500M);
4 — cakcaraHckas MeTaTeppUreHHO-XeMOTeHHas (POIyK-
TUBHAs KEJIE30pPY/IHAs) CBUTA — KEJIC3UCThIC KBAPIUTHI U
cnanipl (MomHOCTh 10 1400M); 5 — roaHneBckas MeTaxe-
MOT'€HHO-TEPPUTreHHAasl CBUTA — METalleCYaHuKH, YIIIUCThIC
CITAHIIBI, METAI0JOMHTBI, KEE3UCThIC KBapIUTHI (MOII-
HocTh 10 1100M); 6 — riteeBaTckast MeTaTeppureHHast CBHTA
— MeTarecYaHuKH, METAKOHIIIOMEPAThl, METAATIEBPOIIUTHI,
PEKHe TIPOCIION METAIONIOMUTOB (MOIITHOCTE 10 1700M).

B memoM paspe3 pasmensercs Ha JBa CTPYKTYpHO-
BCIIIECTBCHHBIX KOMIUICKCA HAMOOJiee KPYIHOTO paHra —
HIDKHHH, CYIIIECTBEHHO METaBYJIKAHOTCHHBIN, JIaTHPOBAH-
HBII Me30apxeeM (JTaTOBCKasl TOMIIA ¥ HOBOKPHBOPOIKCKAS
ceuta) [1], W BepXHHMIi, CYIIECTBEHHO METAOCAIOYHBIH
(ckeneBarckasi, CakcaraHcCKas, TJIAHIEBCKas, IJIeeBATCKas
CBHUTBI), OTHOCHMBIH GOJIBIIMHCTBOM HCCIIEIOBATENEH K T1a-
JICOTIPOTEPO3010. YKa3aHHBIC KOMIUICKCHI pa3/IelICHbI KPYII-
HBIM TIEPEPBIBOM, COIPOBOXKIACMBIM CTPYKTYPHBIM HECO-
rJlacueM, TCHeIUIeHu3amel, (GopMupoBaHUEM ,,3peIIon”
KOPbI XUMHYECKOT'O BHIBETPUBAHHUSL.

Heab 1 3ampa4yn uccjaeaoBanuii. s nomaydeHus uH-
¢dopmarmu 0 naneoreorpagUUecKUx U najeoreoAnHamMuye-
CKMX OCOOCHHOCTSIX CEIMMEHTOreHe3a apXel-Maieonpo-
TEPO30MCKUX METAOCAJ0YHBIX MOPOJHBIX KOMILIEKCOB
KXKb pemramuicek e mociemoBaTebHbIC 3aaun: 1 — THUTO-
XUMHYeCKas TUIH3AINSI M CHCTEMATH3aIl|s MeTaceTuMeH-
TOTEHHBIX TIOPO/] ¥ MIOPOIHBIX MApareHe3UCOB BHYTPH KOH-

KPETHBIX CBUT; 2 — PEKOHCTPYKIIHS BEPOSITHOTO HCXOIHOTO
MHHEPAITLHOTO COCTaBa META0CaIKOB HA OCHOBE IETPOXH-
MHYECKHX IIePECUETOB.

Mertonuka. KnaccudpukanmonHas 3agada MO THIH3a-
MM U CHCTEMaTH3allik BCEH COBOKYITHOCTH XMMHYECKHX
COCTaBOB IIOPOJ] OCYILECTBIANACH IIPU MOMOLIN HepapXu-
YeCcKOro KiactepHoro ananmmsa [2]. [lonydeHHbIe B pe3yiib-
TaTe KIACTEPH3alMK JTUTOXHUMHYIECKHUE THITBI META0CAIKOB
TIePECUNTHIBAINCH HA HOPMATHBHBIM MCXOMHBIA MIHEPAIb-
HeId coctaB o mporpamme MINLITH [3]. TIporpamma
MINLITH mo3Bomnsier Ha OCHOBE BaJIOBOIO XHMHYECKOTO
aHaJM3a BBIYUCISATH B MEPBOM NPHOIMKEHUH MHHEPab-
HBII COCTaB 0CaJJOYHBIX TOPOJ U MX MeTaMOP(U30BaHHBIX
pa3HOBUAHOCTEH. MeTo/ i MPUMEHUM TSl OOJIBIIUHCTBA TH-
MOB OCAJI0YHBIX OTJIOKEHMH: OOIOMOYHBIX, TJIMHHUCTHIX,
kapOoHaTHBIX. [IporpaMma paboTaer B cpefie JIeKTPOHHBIX
tabmiy Excel. Ommbka BbMHUCICHMI O IporpaMme
MINLITH mis GormpImMHCTBa CITydaeB HAXOMUTCS B TIperie-
nax 5-15% otH. OcoOEHHO BaXKHBIM SIBIISIETCS] YYET KOJIH-
YecTBa 0OJIOMOYHBIX IIIATHOKIIa30B U COOTHOIIIEHHST MEXKITY
HOPMAaTHUBHBIMU MECJIUTOUIHBIMU KOMIIOHEHTAMU (I/IJ'[J'[I/ITOM,
KaOJIMHUTOM, MOHTMOPWUJUIOHUTOM, XJIOPUTOM, CEPICHTU-
HOM) MeTaMOP()H30BaHHON MOPOABI UIs OOIICH OICHKH
WHTEHCUBHOCTH IIPOIIECCOB XMMHYECKOTO BBIBETPHBAHUSA
Ha BoziocOOpax B EpHo]] CEANMEHTALIHH.

Ces3p paloThbl ¢ NpeIbITYIIHMH HCCIT0BAHUAMM.
Hacrositiast crathst MpojoibKaeT cepuro myonukarmii [4-9]
M0 CUCTEMATH3allii W TUIU3AIMU NIETPOXUMUYECKUX JIaH-
HBIX II0 BCEM MECTACCAMMCHTOICHHBLIM CTpaTOHaAM KXB.
BrineneHHble B 3TUX paboTax KIacTepbl-TUTOTHUIIBI (JIUTO-
XEMOTHIIbI) META0CAJKOB CHCTEMATH3HPOBAHBI 110 KOKPET-
HBIM CTpaToHaM B METAOCAIOYHbIE IETPOXUMUYECCKUE
Tpermb (cepun). Takue CepuM CIOKEHBI MaparcHe3ucaMu
METa0Ca/IKOB, (POPMHUPYIOIINMHI 3aKOHOMEPHBIE PS/IBI Pas-
JIMYHOH TOJTHOTBI TPaHyJIOMETPUYECKOTO CIIEKTpa — OT TIce-
¢uTOB N0 menuT-KoIouAoB. [loj moHATHEM ,0canovHas
MIETPOXUMHUYECKast CEpHsl” paccCMaTpUBAETCS COBOKYITHOCTb
T€HETUYECKHU CBS3aHHBIX OCaJ0YHBIX TOPHBIX 1OpOJ, oOpa-
3YIOLIMX 3aKOHOMEPHBIH NETPOXUMUUYECKUM TPEHH, KOTO-
PBIi XapaKTEepU3yeT ONpPEAENIEHHbIA TUIl T€OAMHAMUYECKON
00CTaHOBKH, KJIMMaTHYeCKue U (panmanbHbIe YCIOBHS, CO-
CTaB MUTAIONIMX 00JacTeil cHoca. B 3ToM oTHOMIEHNH TIeT-
pOreHeTHYEeCKasl Oca/lovHasi ceprsl, Kak HelpepbIBHAs I10-
CJIe/IOBATEIFHOCTh B3aMMOCBSI3aHHBIX OCAJIOYHBIX (hopMa-
LIMH, MOKET BKJIIOYATh HECKOJIBKO Pa3HOHAIPABIICHHBIX I1e-
TPOXUMHYECKHX TPEHIOB (KIACTOrCHHBIX, KIaCTOICHHO-
XEMOTEHHBIX) H, CIICAOBATENIBHO, HECKOIBKO KOHKPETHBIX
NETPOXUMHUYECKUX cepuid. Tak, B COCTaBE CKEIEBAaTCKOM,
CAKCaraHCKOM M THAHIIEBCKOW CBUT BBUICIIOTCS II0 2—
3 KOHKPETHBIX METPOXUMHUUECKIX CEPHH.

B nanHo#1 paboTe npe/cTaBiIeH YCOBEPIIEHCTBOBAHHBIH
U JIOTIOJIHEHHBIN NIEpPeYeHb IJIaBHBIX JIMTOXEMOTHIIOB U TIe-
TpoxumMuueckux cepuil meraocankos KJKb. Paccmarpusa-
IOTCSL TAKKe JINTOXEMOTHITBI OCTATOYHBIX MpoQuiieH MeTa-
MOP(U30BaHHBIX KOP BHIBETPUBAHUS U HEKOTOPBIEC OT/EIb-
HbIE KJIaCTEPhbl CHJIMKATHO-KapOOHATHBIX MOPOJ, MOJIb3YI0-
IIMUXCS OTHOCHTENBHO HE3HAYMTENILHBIM PaCIIpPOCTPaHEHH-
eM B paHHenokeMOpuiickoM paspese KIKb, ogHako BaKHBIX
C TOUYKHM 3peHMsl Hareoreorpadpuueckux peKOHCTPYKIHH.
[Tpu 5TOM OCHOBHOE BHHMMaHHE B CTaThe yJEIEHO PEKOH-
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CTPYKIMH MCXOITHOTO MHHEPAIBLHOTO COCTaBa META0CaIKOB
Ha ocHoBe MINLITH-miepecueToB u ux ceauMeHTONOTHYe-
CKOU MUHTEpIIpETaIH.

H3no0:xxeHue 0ocHOBHOTo Marepuana. Ceoumenmono-
euueckan  unmepnpemayua  MINLI TH-nepecuemos.
HopmatuBHbI MHHEpanbHBI COCTaB Me3oapXxei-maneo-
npotepo3orickux ocankoB KXXbB mo nopsinky ux crparudu-
Kall{ BBIIJISAUT CICAYIOMMM 0o0pazoM (Talmina, pucy-
HOK).

s me3oapxeiickoeo memasniosus naacuOSpaHumou-
008 @yrHoamenma KIJKB TONTBEpXKIAeTcs CYIIECTBEHHO
THAPOCIIONUCTBIN (MJUTMTOBBIN), ¢ HE3HAYMTENBHOM MpH-
MECBI0 XJIOPHTa ¥ MOHTMOPWUIOHHUTA, COCTAaB IJIMHHUCTBIX
NPOLYKTOB BHIBETPHBAHMS HIDKHEH 30HBI M KAOIMHUT-WII-
JIMTOBBIN COCTAaB BepXHel 30HBI MeTasoBus (Ne 1 — 31ech
U [lariee TIOPSIKOBBIA HOMEp KiacTepa B TaOMuIle). YUuThI-
Basl MOJHYIO Pas3JIOKEHHOCTb KaJIMEBBIX MOJIEBBIX IINATOB
WCXOJHBIX TJIATMOTPaHUTOUIOB B BEPXHEW 30HE METadlIto-
BUS, YCTaHABIMBAEMYIO IETpOrpauuecky, COAep)KaHHhe
WUINTA W KaOJIMHHUTA COCTABISIET, COOTBETCTBEHHO, 34 1
22%, a ms HamboIee ,,3penbix” obpasoBanuil — 34 u 29%.
Taxum 06pazoM, TTIOATBEPKIACTCS KAOIMHUTOBBIA THIT Pa3-
pe3a B LIeTIOM METadMIOBHSI INTArHOTPAaHUTONIOB.

I MOHOKBApLEBBIX METarpaBeliTOB, MeTallecUYaHu-
KOB M KBapILUTO-NIECUYAHMKOB JaTOBCKON Tojm (Ne 2-5),
3QJIETAIOIIMX HEeIOCPEACTBEHHO Ha METAdIIOBHM ILIArHo-
TPAHUTOHMAOB, COOTHOLIEHHE OOJIOMOYHOTO KBapla K HC-
XOJIHO TJIMHHCTBIM KOMITOHEHTaM KoJeOlieTcss B Ipesenax
(83-60%0)/(11-32%), uTO0 XapaKTepH3yeT HEBBICOKYIO CTe-
MeHb COPTUPOBKHU (OTMBITOCTH OT LIEMEHTA) 3THUX MCAMMH-
TOBBIX 1opof. Cpean HOPMATHBHBIX TJIMHUCTBIX MHHEpa-
JIOB TIOJABIISIIONIEE 3HAUCHHE WMEIOT WUIT M KaOJWHHUT
(xaomuHHUTa OOBIYHO MEHBIIE, YEM HILIHTA, H3PESAKA COOT-
HOIICHHE MEKIy HUMH outH paBHoe). To ectp, Habmo -
eTCS COOTHOIICHHE MEXIy YKa3aHHBIMH MHHepajaMH,
0JM3KOe TAKOBOMY B BEpPXHEH 30HE METadIOBHA IUIArHO-
TPAaHUTOMAOB. M3penka cpeay HOPMATHBHBIX IJIMHHUCTBIX
MHHEPAJIOB JIATOBCKHUX MeTarce(o-IcaMMHTOB OTMEYAIOT-
sl XJIOPUT U MOHTMOPWUIOHUT B KOJIMYECTBAX, PE3KO IO/~
YUHEHHBIX WUINTY U KaoJuHWTY. B HamOonee oGoramieH-
HBIX TJIMHUCTOW KOMIIOHEHTOW TOpOJax MOBBINIAETCS CO-
Jiep kaHre HOPMaTUBHOTO retuta (10 3%0).

Hcxomuast acconpalysi MAHEPaJIOB BIIOJHE OTYETIIMBO
COOTBETCTBYET KIMMATHYECKUM IIapaMeTpaM TyMHIHOTO
0CaIKOHAKOIUICHHS, & TIPeleNbl COOTHOIEHHI MEeXIy 00-
JIOMOYHBIM KBapLeM M TIJHMHUCTBIMA MUHEpAIaMH —
0 OJIM3KOM HEPEeOTIOKEHUH MaTepHaia KOp XUMHYECKOTO
BbIBeTpHBaHs1. JluTonoro-ganyansHeie nanusie [4] ceuae-
TEJIECTBYIOT O MEJIKOBOIHO-OACCEHHOBBIX YCIIOBHSX OTIIO-
KEHUS OCaIKOB.

3aneraroimyii Bblllle, Ha JIATOBCKUX MeTarcedo-rcam-
MHTaX, Me30-HEOAPXEHCKII KOMNIEKC HOBOKPUBOPOIICCKOL
c6umyl PUKCUPYyeT HACTYIUICHUE YCIIOBUI JOMUHUPOBAHUS
BYJIKAHOT€HHOTO TIOpOJI000pa3OBaHMsl B PEXHME BHYT-
PHMKpaTOHHOTO pH(TOreHe3a, Korma COCTaB acCOLUUPYIO-
IIUX C BYJKAHHTaMH OCAJOYHBIX MOPOJ BO MHOTOM OIIpe-
JeJSUICS. COCTAaBOM CaMHX BYJIKAQHHTOB, IOJBEPraBIIMXCS
paspyLIeHUIO U TepeoTiokeHno. Kimmarmdeckue gakro-
PBI OKa3bIBAIN MEHee 3aMETHOE BIMSHHE Ha COCTaB OCajl-
KOB, TeM HE MEHee, IPOBEACHHbIC JTUTOXIMHYECKHE IIepe-
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CUETHI MO3BOJIMINA OLICHUTH ATH (HAKTOPHI B MEPBOM IPH-
OmmkeHnH. VICXOMHBIMU 0CaIOYHBIMH OTIIOXKEHUSIMHU ObLIH
KapOOHAT-TIIMHUCTRIE Tecyannku (NeB), xapOoHaT-mecya-
HucThle THMHBI (Ne7), KapOOHAT-XKENE3UCTO-IIECUAHUCTHIE
rmHbl (Ne8): miepBbIe cofiepKaT 3HAYUTEIbHBIE KOJNYESCTBA
o6oMouHoro Markokiasa (mo 13%). InuHucThie MUHEpa-
7Bl OBUTH TPEeCTaBICHBI, TIABHBIM 00Pa3oM, XJIOPHTOM H
WIUHTOM (WIUTMT JOMHHHpPYET ¢ HEOOJBIIMM MepeBECOM).
XapakTepHO TOCTOSHHOEC MPUCYTCTBHE B IJIMHHCTO-
MEeCYaHbIX M MECYaHO-TJIMHUCTBIX TOpoAax KapOoHara
(3-11%), 1 HepemKO 3HAYMTENBHBIX KOJIMYECTB HOPMATHB-
Horo rerura (mo 22%). CoueraHue HCXOQHO TIIMHHCTOM
KOMIIOHEHTBI MOBBIILICHHOW MarHe3WalbHOCTH, 3HAYUTENb-
HOT'O COJep KaHusl IITarnoKIia3a B 00JOMOYHOM 4aCcTH U BbI-
COKOM 0OIIeH KeJIe3UCTOCTH METaKJIaCTUTOB YKa3hIBaeT Ha
TO, YTO B MOCTABKAaX MaTepraia OCHOBHOE 3HAYCHHE UMEITH
nopok! 6asutoBoro cocraBa. Hanbomnee Al-K u Hanmenee
Mg-Na pazHocTi MeTaTeppHUIreHHbIX OCAIKOB, TO €CTh MaK-
CHMAJTBHO ,,3penible” B XMMHUYECKOM OTHOILICHUH, COZIePKAT
HopMartuBHbI Wt (53%) u kaommuut (6,4%) npu ot-
CYTCTBHH XJIOPUTA, YTO XapaKTEePH3yeT UX KaK TIMHO3EMH-
CThIE TIPOMYKThl XMMHYECKOrO BBIBETpUBaHHMS, (OpMUpPY-
IOIIKECS B YCIOBHUSX TYMHUJIHOTO JIUTOreHe3a. Bee 31o cBu-
JIETEJILCTBYET, YTO KIIUMAT B Mepro] GOPMHUPOBAHHUSI HOBO-
KPUBOPOXKCKOM CBHUTBI OCTABAJICS TYMUJIHBIM, OJHAKO HH-
TEHCHUBHBIN BYJIKAHWU3M M TEKTOHOTCHE3 TOJaBIISUIN Pa3BU-
THE BBICOKOTJIMHO3EMHUCTBIX M MOHOKBAapIIEBBIX TEPPUIEH-
HBIX aCCOLMALMA M CMOCOOCTBOBAIN PA3BUTHIO BYJIKAHO-
MHKTOBBIX KapOOHAT-)KENIe3UCTO-TPAYBAKKOBBIX aCCOIIHa-
1it. JIMToNOruyeckne U MeTpOXUMHUYECKIE MPU3HAKH Me-
TA0CAJKOB CBUJIETENBCTBYIOT, CKOpEE BCEro, 00 MX MENKO-
BOAHOCTU [6], YTO 3acTaBIsET KPUTHYHO OTHOCHTHCS K
TIPEICTABICHUSM O TITyOOKOBOIHBIX YCIOBUSX PH(TOTCHE-
3a Ha JTarne (HOPMUPOBAHUS CYIIECTBEHHO BYJIKAHOTCHHON
HOBOKPUBOPOKCKOM CBUTBI.

CocraB mMemamoppuzoeantoll Kopvl 8bl8emMpUSaHUs Hd
BYIKAHUMAX HOBOKPUBOPOICCKOU CEUMbL TAKKE COOTBET-
CTBYET CHAJUTHOMY OTOenMBarouieMy mpoduto, (opmu-
pyroleMycsi B TYMHUIHBIX YCIOBHAX. BepxHsisi 30Ha MeTan-
JIFOBHSI, TIPEJICTABIICHHAs CIIAHIIAMH KBapIl-CEPHUIIUTOBOTO,
XJIOPUT-CEPULIUTOBOTO, KBapII-OMOTUT-CEPUIIMTOBOTO  CO-
craBa (Ne 9) caraercs, riaBHBIM 00pa30M, HOPMATHBHBIMH
nmtoM (57%), kpemuezemoM (16%) u rerutom (10%).
OTcyTCTBUE KaOJIMHHUTA OOBACHIETCS, BEPOATHO, HECOXpa-
HEHHEM HamOolee ,3pelbIX’ BepPXHMX YacTell BEepTHKAIb-
HOTO PO METAIITIOBHIAL.

Crenesamckas ceéuma 3HAMEHYET HAYalI0 HOBOTO Ma-
JICOTIPOTEPO30HCKOr0 ATara Pa3BUTHSI PErHOHA TIOCe Mpo-
JIOJDKUTENIEHOTO TiepepbiBa. Hauano srama cBsizaHo ¢ Oo-
KOBOW aKTMBU3alME! KOHCOJIMANPOBAHHON BYJIKaHUYECKON
CYIIH, MpEeTepIieBIIeii Mepro/l BIBETPUBAHUS U TCHETLIe-
HU3ALHH.

Bcst COBOKYITHOCTD JIATOXEMOTHIIOB CKEJIEBATCKOM CBH-
THI, HCXOJIS U3 OLICHKU CTETICHN XUMHYECKOI M MeXaHU4e-
cKoil mu(hepeHIHaNN HCXOJHBIX MOPOA (IIMPOKUIA THa-
Ma30H 3HAYCHHUH ATIOMO-KPEMHHUEBOIO MOJIYJISI, MOBBIIICH-
HbIC 3HAYCHHS AJFOMO-HATPOBOTO MOJYJIsl, MUHEpaJbHbIC
TIapareHe3wChl), a TAKKe COMOCTABIICHHS ¢ HeMeTaMOp(u-
30BaHHBIMHU (haHEPO30HCKUMHU aHAJIOTaMH, HanOoJIee COOT-
BETCTBYET IUIaT()OPMEHHBIM KOHTHHEHTAJIbHBIM TEPPUIeH-
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HBIM CepusiM, c(OPMUPOBAHHBIM B YCIOBHSIX TYMHIHOTO
KIMMaTta C MNpeodafatoniuM  KaoJIWH-THAPOCTIOAUCTBIM
npoduaem BeiBeTprUBaHusI [5].

CBuTa TpencTaBiIseT CcoOOH KIIACCHUYECKH TpHMep
TPAHCTPECCUBHOIO psijia TEPPUIeHHBIX accouuanui. B
HaYaJIbHBIN TEPHOJ] HAKAIUIMBAIOTCS MOJUMHKTOBBIE TPY-
6000JI0MOYHBIE MTPOAYKTHI Pa3pyLICHUS U MEPEOTIOKECHHS
BYJIKAHUTOB, 3aJICTAIOIIMX B HEIMOCPEICTBEHHOH OyM30cTH
K obmacty cemumeHTanud. [1pyu 3ToM cpenmu rajgevHbIx 00-
JIOMKOB METaBYJIKAaHUTOB BCTPEYAIOTCS TIOPOJIBI Pa3IMIHOM
CTENeH! AOMETaMOP(HHIECKOr0 BBIBETPHBAHUS — OT MOYTH

HEW3MEHEHHBIX [0 MHTEHCHBHO BBIBETPEIbIX, PEBPAICH-
HBIX TPH MeTaMopGhH3Me B CIIAHIBI KBAPIl-CEPUIIUTOBOTO
cocraBa. 3areM, MO Mepe CTaOWIIM3allMk TEKTOHHYECKHX
JBwkeHni (Ha (oHe yMeHbIIeHHs UX g depeHIpoBaH-
HOCTH) U BOBJICUCHHS B Pa3MbIB O0Jjiee YIAICHHBIX TEPPH-
TOPHH, CIIOKEHHBIX TPAHUTOUIAMH, TIOJIMMHUKTOBBIC Tice(o-
MCAMMHTBI  CMEHSIFOTCS ~ OJIMTOMHKTOBBIMU  (KAJTHIIIIAT-
KBapIIEBbIMH) MMECKAMU M JIAJIee — MOHOMHKTOBBIMH KBap-
LeBBIMU TiecKaMu. [lapayuienbHO HIET 3BOJIOLUS TIHHU-
CTBIX MPOJIYKTOB: OT MarHe3HWaJbHO-KEIIC3UCTHIX 10 BBICO-
KOTJIMHO3EMHCTBIX.

Tabruya

I'maBHbIE TUTOXUMHYECKHE TUITBI (KJIACTEpPhI) META0CAIKOB KpUBOPOIKCKOTO KeNe30pyaHOro bacceiiHa u
paccuntannblii o HUM MINLITH-HOpMaTHBHBII BEpOSITHBIN MUHEpaIbHBIH COCTaB HCXOAHBIX Mopo, % mac.

Me3o-Heoapxeit TTaneonporepo3oit
E JlatoBckast Tonua (cBuTa) Hosoxpusoposxciaz CkeneBarckas CBUTA
T CBUTA
g [ I 1T v
S 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
® | 18| O (13) (©) ©) (C) 4 (6) ) | 9 | 1 | 0 | @ ) (CRC)
Xumunueckuii coctan
SO, 7252 | 916 | 8723 | 80,71 | 72,27 | 6862 | 57,61 | 44,67 | 52,73 | 88,99 78,7 | 68,14 | 6357 | 52,65 52,4 | 56,72 | 30,05
TiO, 0,34 | 0,04 0,07 0,25 0,47 0,49 1 12 0,96 0,11 0,32 0,57 0,75 | 0,77 064 | 067 | 022
AlLO; | 1812 | 532 8,06 | 12,38 173 | 1431 | 1625 | 17,49 | 21,35 557 | 11,09 | 1561 | 20,12 | 26,35 | 14,68 | 20,56 | 5,31
Fe,0s 0,23 0,32 0,70 2,55 1,19 2,16 4,58 2,29 0,52 1,07 1,92 1,79 | 237 386 | 1,26 | 1,65
FeO | 0,58 | 0,59 0,57 0,99 221 3,76 6,34 | 16,52 8,52 0,99 2,08 311 1,87 28| 1029 | 7,24 | 637
MnO | 0,004 | 0,01 0,01 0,01 0,03 0,11 0,14 0,22 0,10 0,19 0,1 01 0,08 | 0,01 0,15 | 0,03 0,3
MgO | 0,28 | 0,23 0,39 0,35 0,9 2,14 3,59 3,99 2,24 0,37 0,58 18 1,32 | 1,56 754 | 3211141
CaO0 |<0,1 | 016 0,33 0,20 0,14 2,16 3,76 157 0,59 0,23 0,36 0,85 0,33 | 0,16 04| 062 |1825
NaO | 046 | 012 0,23 0,42 0,28 1,43 1,14 0,48 0,32 0,17 0,23 0,6 051 | 041 055 | 1,34 | 014
K0 482 | 1,02 1,73 2,53 1,76 3,02 3,73 3,26 6,93 1,83 3,57 4,05 6,15 | 7,74 543 | 313 | 108
P>Os 0,05 | 0,03 0,05 0,06 0,05 0,1 0,1 0,23 0,20 0,02 0,03 0,07 0,06 - 0,04 | 0,06 -
S — — - - — — — - - — — — — — -
SO; 0,03 | 0,05 0,03 0,05 0,07 0,36 0,08 0,03 0,01 0,27 0,31 0,23 0,32 - 041 | 0,21 -
CO, -| 035 0,35 0,34 0,38 0,34 1,28 0,71 0,38 0,35 0,42 0,51 0,21 - 0,76 — 2368
C-cB. - - - - - - - - - - - - - - -
H,0- -| 016 0,30 0,08 0,18 0,23 0,38 0,56 - 0,25 0,77 0,34 0,29 - - 014 -
H,O+ | 2,48 0,7 0,98 1,66 1,64 2,28 4,03 5,25 348 0,97 1,46 3,08 347 | 3,73 462 | 446 | 1,40
Cymma | 99,78 | 100,6 | 100,64 | 100,74 | 100,22 | 101,01 | 101,12 | 100,77 | 100,10 | 100,83 | 101,09 | 100,98 | 100,84 | 98,55 | 101,77 | 99,65 | 99,95
MINLITH-HOpMaTHBHBII MHHEPAIBHbINH COCTAB
[ 3,85 | 1,04 2,01 3,86 0| 1319 | 10,46 4,39 297 151 2,15 5,6 4,46 | 3,89 49 | 639 | 1,25
Or | 2057 0 0 5,29 0 354 8,86 0 8,79 2,84 5,04 4,04 585 | 4,15 13,2 0 0
Q 38,72 | 83,31 746 | 59,82 | 4496 | 4145 | 26,99 | 2158 | 16,25 | 78,98 | 59,71 | 42,28 | 30,31 |11,65 | 17,41 |17,78 | 21,17
Mm 0| 031 0,46 0 9,66 0 0 0 0 0 0 0 0 0 02335 0
1] 13,75 (10,84 | 18,38 171 | 1827 | 2542 | 23,09 341 | 5749 | 14,39 28,9 359 | 5542 | 76,43 | 34,22 | 33,47 | 10,97
Chl 0 0 0 0 465 | 1153 | 22,37 9,11 0 0 0 8,75 0 0 0| 134 | 467
Kn |[2249 | 362 364 | 1219 | 1894 0 0 0 0 0 0,42 0 0 0 0 0 0
Cc 0 0 0,1 0 0 2,2 5,26 0 0 0 0 0 0 0 0 0 0
DI 0 0 0 0 0 0 0 3,73 0,85 0 0 0 0| 024 0 0 [ 44,04
Ank 0| 025 0,58 0,05 0,09 1,01 1,36 0 0 0 0,24 1,88 0| 0,05 0| 1,04 | 1506
Sd 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0| 218
Srp 0 0 0 0 0 0 0 3,34 1,66 0,15 0 0 0,4 0| 12,89 0 0
Ht 0,11 04 0 121 2,68 0 0| 21,72 | 1043 1,16 2,38 0,21 1,87 28| 1553 | 3,26 0
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Tabnuya. IIpodonscenue

TTaneonporepo3oit
CakcaraHnckasi CBHTa I"maHueBckas cBuTa I'neeBarckas cBUTA
\% \ VII VI IX X

KommoneHnT

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

G| @ |6y |GG |G| @@ O |0 |IY | & 6 @ | M| 6 |6 68| | @

XuMuueckuii cocran

SO, | 6503 | 4895 | 53,76 | 4793 | 4386 | 39,73 | 1006 | 4543 | 606 | 8878 | 5639 | 5468 | 418 | 871 |7937 | 71,23 | 58,79 | 26,52

TiO, | 048 0,65 0,19 0,12 0,07 0,04 0,06 0,19 08 0,16 0,77 0,77 | 0,09 | 007 | 011 0,29 053 | 0,19

AlLO; 1435 | 26,77 6,68 3,36 2,23 0,77 0,64 62 | 12,63 203 | 2401 | 1152 | 165 | 084 | 4,69 899 | 1355 | 261

FeO; | 314 23 747 | 1547 237 | 3484 | 7286 | 3667 | 1574 1,75 2,45 354 | 231 | 174 1,2 1,99 222 | 161

FeO | 527 769 | 2039 | 2151 | 21,08 | 18,19 6,87 571 2,09 1,83 261 | 1057 (21,69 | 159 | 2,99 4,79 69| 3,25

MnO | 0,08 0,05 0,14 0,16 0,12 0,13 0,03 0,2 01 0,05 0,04 011 | 023 | 0,18 | 0,04 0,05 01| 017

Mgo | 214 2,07 3,66 3,55 327 2,18 0,65 0,71 1,13 1,47 1,02 578 | 492 | 17,14 | 2,24 2,52 4,44 | 14,65

Cao 0,85 0,38 0,87 1,07 1,19 1,29 0,96 0,37 0,28 1,29 04 301 | 068 | 2884 | 261 2,26 3,12 | 20,87

NaO | 0,89 0,21 0,3 0,2 0,26 0,21 0,09 0,08 0,36 0,18 0,82 146 | 023 | 014 | 085 1,83 181 | 023

KO | 4,64 5,07 1,03 05 0,2 0,16 0,04 0,32 0,99 0,26 2,8 1,76 06| 048 | 1,12 1,92 295 | 157

POs | 0,04 0,05 0,16 0,17 0,17 0,18 0,52 0,07 0,07 0,09 0,12 024 | 007 | 025| 0,05 0,07 01| 017

S - 0,28 0,29 - - - - - 0,02 0,02 0,35 0,1 02| 068 - - - -
SO - 0,08 0,36 0,29 0,26 0,1 0,13 0,1 01 0,17 0,33 0,61 -| 026| 018 0,23 04 | 0,07
CO, 0,72 0,17 2,63 4,07 2,75 23 0,43 0,34 0,07 12 0,49 29| 238 3829 - 1,18 2,04 | 25,00

C-cs. | 1,06 0,18 0,39 - - - N N - - 0,92 -1 038 - - N - -
HO- | 0,13 0,21 0,19 0,18 0,19 0,2 - - - 0,11 - 037 | 008 | 0,17 | 0,07 0,09 014 | 015

HO+ | 0,58 5,35 25 1,66 132 038 7,25 3,84 5,19 119 711 258 | 1,02 | 0,43 | 4,04 3,34 375 | 2,79

Cymma | 99,39 | 100,43 | 101,02 | 100,24 | 100,67 | 101,14 | 100,56 | 100,27 | 100,17 | 100,61 | 100,63 | 100,02 | 99,12 | 99,78 | 99,55 | 100,87 | 100,92 | 99,84

MINLITH-HOpMaTHBHBII MUHEPATIBHBIN COCTAB

] 8,2 0 2,74 183 2,31 183 0,82 0,75 0 168 429 | 1351 | 2,08 | 127 | 794 | 1701 | 1668 | 2,05
Or 89 0 0 0 0 0,47 0 0 0 0 0 0| 214 | 264 | 225 3,32 095 | 7,76
Q |3616 9,06 | 4168 | 3951 | 3574 | 3371 5| 2032 | 4003 | 84,71 | 19,22 | 30,83 (3213 | 579 | 683 | 4944 | 30,12 | 17,91
Mm 0 7,37 0 0 0 0 0 0| 12,88 0| 11,57 0 0 0 0 0 0 0

1l 32,69 | 53,57 | 10,77 523 2,03 0,75 0,42 341 | 10,66 2,76 | 3015 | 1861 | 231 02| 788 | 1439 | 2934 | 192

Chl 0 21,36 6,19 4,02 4,23 0| 1145| 7169 | 17,33 3,75 0| 11,89 0 0 0 0 0 0
Kn o| 577 0 0 0 0 0| 233| 673 0| 2718 0 0 0 0 0 0 0
Ce 0 0 0 0 0 0 o| o001 0 0 0 0 0| 45 0 0 0 0
DI | 206 0| 114| 19| 23| 28| 054| 062 0| 334 0| 651| 173|759 | 743 | 547 | 7,71 6353
Ark 0| 098 0 0 0 0 0 0| 046 0 0 0 0| 6% 0 0 0| 085
s 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sp | 188 0| 528| 525| 459| 26| 088 0 0| 032 0| 437| 811 0| o8s5| 191| 394 0
Ht | 841| 021| 2981 | 40,89 | 47,67 | 5697 | 79,32 0| 1056 | 262| 418| 11,34 50,26 0| 467| 745| 954 500
[Ipumeuanue.
|—X — 3aKOHOMEpHbIE IETPOXUMHYUCCKUE PSABI (TPEH B!, cepun) mopo: | — aroBckast Tomma (CBUTA), KIACTOTCH-
HBI TICAMMHTOBBI MOHOKBapLeBbI TpeH[, || — HOBOKpHMBOPOXKCKasl CBUTA, KJIACTOI€HHBIN ICAMMMTO-CIAHIEBBIN
BYJIKAHOMHKTOBBIN rpayBakkoBblii TpeHn; |11-1V — ckeneBarckas cButa, kinacrorenssie Tpenast: |11 — rnaBueblii, ncedo-
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MICaMMO-aJIeBPO-TIEINTOBBIN KBapIl-BHICOKOTIIMHO3EMHUCTHINA TpeH A, |V — BTOpOCTENeHHBIH, aleBpO-NIEeIUTOBBIN Marue-
3MANIbHO-)KENE3UCTO-TIIMHO3eMHCTHIN Tpenn; V—V| — cakcaranckast cBurta: V — IJIaBHbIH, KJIaCTOT€HHO-XEMOTEHHBIN T1e-
JIMT-KOJUIOWIHBIH sKesie3ucThId TpeHn, VI — BTOpOCTeneHHbIH, KITaCTOreHHBIH alleBpO-TIETMTOBBIH BEICOKOTITMHO3EMH-
ctoiif TpeHn, VII-IX —rnannesckas csura: VI — xerne3ncro-kiacToreHHslil ncedo-rncamMmo-aneBputoBblid Tpern, VI —
KJIaCTOTCHHBIHA IICaMMO-aJIeBPUTOBBI KBapI-BBICOKOTJIMHO3EMHUCTHIN TpeH[, |X — KIaCTOreHHO-XEMOTCHHBIH HeIHT-
KOJUTOMTHBIH JKeTIe3UCTHIN TpeH; X — IJIeeBaTCcKas CBUTA, IIce(O-TICaMMO-alIeBPUTOBBIH IpayBaKKOBBII TPEH.

B cko0kax ykazaHO KOJIHYIECTBO IMPOO B cocTaBe KiacTepos; * —cymma F&,0O3; u FeO.

O6o3HaueHust MUHEpaoB: Q — kBapir, kpemueseM, Pl — mmarnoknas, Or — oproknas, MM — mout™opuiionur, |l —
wwtart, Chl — ximoput, Kn — kaomuuut, CC — kansimt, DI — nomomur, Ank — arakeput, Sd — cumepur, P — ceprieHTHH,
Ht —rerwur.

Jluroxumudeckue TUIBL: 1 — BEpXHsIsl 30HAa METadITIOBUS TUIAarHOTPAHUTOHU/IOB, CIIAaHIIbI KBapl-CEPUIIMTOBbIE; 2—5 —
MOHOKBApIIEBBIC METATPABEIUTHl U METAIICAMMUTHI (2 1 3 — BBICOKOKPEMHHUCTHIC, 4 — YMEPEHHOKPEMHHUCThIE, 5— TITH-
HO3EMHUCTBIE); B IIEMEHTE — CEPHULIUT, MyCKOBHUT, aHIANY3HUT, CTABPOJIUT; 6 — MeTanecYaHHKU MOJTUMUKTOBbIC, ILIATHO-
KJIa3CofepIKallie, CIIUCTbIe (MeTarpayBakKi); B LIEMEHTE — OUOTHT, XJIOPUT, CEPULIUT, KapOOHAT, poroBas 0OMaHKa,
7—8 — ByJIKaHO-TEPPUTCHHBIE CIIaHIBI ICAMMO-aJIeBPO-NIETUTOBBIC (7 — KapOOHATUCThIE, 8 — XKene3ucThe); 9 — BepXHss
30Ha METadTOBHUsI 0a3aJIbTOMAOB, CIAHIBI KBapIl-CEPULIMTOBBIC, XJIOPUT-CEPULIMTOBBIC, KBAPLU-OHOTUT-CEPULIUTOBEIC;
10-11 — MeTarpaBelHThl 1 METANIECYAHUKHU CYIICCTBEHHO KBAapLEBbIe M OJMTOMHUKTOBBIC Kanummar-kBapuesbie (10 —
MaJIOCTFOUCTBIE, ¢ HeOONBIIMM KommdecTBoM (0 5%) 0O0IOMKOB ClIaHIEB, B LIEMEHTE — CEPHLUT, XJIOPHUT, OHOTHT;
11 — Ha CYIIECTBEHHO CEPUIIMTOBOM W OHOTHT-CEPHIIUTOBOM IleMeHTe); 12 — MeTalecCuaHuKH CIFOANCTEIC, TeCUaHu-
CTBI€ CJIaHIIbI, METAAJIEBPOJINTHL; IEMEHT — CEPULIUTOBBIH, OMOTUT-CEPULIMTOBBIH; 13 — MeTaaaeBpONeUTh! ITTHHO3EMH-
CTHIe, KBapI-CEPUIMTOBBIE; 14 — MeETameIHUTHl BHICOKOITIMHO3EMHUCTHIE, BBICOKOKAIMEBBIE, KBapl-CEPULIUTOBEIC;
15-16 — mMeTaaneBpONEIUTHI C MOBBIIICHHBIM COCPKaHHEeM MarHus u xenesa (15 — GUITMTOBUIHbIE CTaHIIBI KBapII-
OUOTHTOBBIE, KBAPI[-XJIOPUT-CEPUIIUTOBbIC; 16 — GUITUTOBUIHBIEC CIAHIIBI KBAPI-XJIOPHUTOBBIC, KBAPI[-CEPHUIIUTOBBIC);
17 — MpaMOpHU30BaHHbIE JOJOMHTHI C MPUMECHIO CHIIMKATOB; 18 — ciaHIbl MeTaalleBPUTOBBIE, KBapI-CEPUIIMTOBbIC
(x 6uorut, xopuT, TpaduTUT); 19 — BHICOKOTIHHO3EMHCTBIC CIIAHIBI MeTaaneBpo-menuToBbie; 20 — GeaHble SIIMO-
CIIaHIIBI MarHeTHT-KapOOHAT-CHIMKaTHBIe, 21 — cpeaHue W MaJopyJIHbBIE JUKECHEphl W SIIMO-CIaHIBl MarHeTHT-
CHJIMKAaTHBIE, MarHeTUT-CHIIMKaT-KapOOHaTHbIe, 22 — OoraTble W CpeIHHE JDPKECIWINTBHI M JDKECTepbl CHIIMKAT-
MarHeTHTOBBIC, MAarHETUTOBBIE; 23 — GOraThle [DKECIIIIUTEI U JPKECHepbl TeMaTHT-MarHeTUTOBBIC, MAarHETHTOBBIE, CH-
JIMKAT-MarHeTUTOBEIS; 24 — KITaCTOTeHHbIe OoraThle OKHCIICHHBIC XKeNe3Hble pyabl (celMMeHTalnOHHBIe OpeKYHH, Me-
TareCYaHUKH, IIECYaHUCTBIC CIaHIBI); 25 — jKeJe3HbIe PYIbl KJIACTOreHHBIE (XKEIe3UCThle MEeTaleCUYaH!uKH, NeCYaHu-
CTBIE CIAHIBL); 26 — OKHMCHO-)KEIE3HUCThle O0OXPEHHbIE IIECYaHNUCTHIC CIIAHIBI KBAPL-CEPUINUT-XJIOPHTOBBIC, KBapIl-
XJIOPUT-MapTHTOBBIE, XJIOPUT-KBapLeBble; 27 — Oe3pyaHble KBapLUThl, MUKPOKBAPLUTEI, METAaIIeCYaHUKH; 28 — BEICOKO-
TJIMHO3EMHUCTBIE CIIAHIBI KBapIl-ABYCIIOASHBIC, KBapI-CePUITUTOBbIE (+ CTABPONUT, aHIATy3HuT, TPadUTUT, CHILTHMA-
HUT); 29 — ciaHibl QUILTATOBHIHBIE, KBapI-OnoTHTOBBIC (+ rpadutut); 30 — CYNIECTBEHHO XEMOTECHHBIE CHITHKAT-
MarHeTUTOBBIE KBApLUUTHI; 31 — MpaMOpH30BaHHbIE TOJOMHTHI; 32 — METAKOHIJIOMEPATHI MOJUMHUKTOBBIE, CYIIIECTBEHHO
KBapLUUTO-TajieyHble; 33 — MeTanecYaHuKN OMOTHT-TIIarHOKIIa3-KBaplieBble; 34 — ClIaHIbl METaaleBPUTOBbIE OMOTHUT-
TUIaTMOKJIa3-KBapleBble, OMOTUT-KBapL-TJIarHOKJIA30BbIe, 9aCTO ¢ KapOOHATOM, aKTHHOJIMUTOM W rpaHatoM; 35 — Mpa-
MOPH30BaHHBIE JOJIOMHUTHI C IPUMECHIO CHITUKATOB.
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Puc. Juazpamma MINLITH-Hopmamusrnoco munepansnozo cocmasa memaceoumenmozenusbix nopoo Kpueopooic-
CK020 dHcene30py0H020 baccelina. Ycnoeuvie 0003Ha4eHUs — 8 npumMedanuu K mabauye
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Pacuer HopmatuBHEIX MINLITH-MuHEpansHEIX CoO-
CTAaBOB TONTBEPKIACT MHHEPAIOro-meTporpaduiec-
KH€ W TeoNoTHYecKue HabrofeHus 00 M3MEHEHHHU CO-
CTaBa MECYaHbIX W TIIHHHCTBIX MPOIYKTOB B CTOPOHY
»BBICOKO3pENbIX“. JIJIs CITIOAMCTOr0 MeTamecyaHuKa C
MOBBIIICHHBIM ~ COJICP’KAHMEM  BYJIKAHOKIACTHYECKOTO
MaTtepuajia B OCHOBAHHH CKEJICBATCKOH CBHUTHI (Onm3
KOHTAKTa C MOJCTHIAIONIMMU MeTaba3uTaMu) XapakTe-
peH MoHTMOpHLTOHHT (5,6%0) — xnopurt (6%) — wimTo-
BbIil (41,6%) cocTaB HOPMATHBHOW TJIMHUCTOH COCTaB-
JISTIOIIEH, TTOBBIICHHOE KOMMYECTBO KapOoHatoB (6%0).
B cocraBe HOpMaTHBHOI KJIACTOI€HHOW COCTABIISIOLIEH
npucyTcTByIOT Iiarnokiasel (5,6%) u ksapr (33%);
HOPMAaTHUBHBIM KaJIMIINAT OTCYTCTBYET. Bee 310 Xapak-
Tepu3yeT MOPoay Kak ,,He3pesblii“ U HECOPTHPOBAHHBIN
MICAMMHT C OOJBIINM COMIEPIKAHUEM TITMHUCTON KOMIIO-
HEHTBI; B COCTaBe MOCJEAHEH 3HAYUTENBHYIO YacTh CO-
CTaBJISUTH MarHe3WalbHO-)KEeJIC3UCThIe TIIMHUCTBIC MH-
Hepasibl. Beiiie mo pa3pe3y yKa3aHHBbIC TJIMHUCTHIE Mec-
YaHUKH, BEPOSITHO, MPOJIIOBHAILHOTO TeHE3HCa CMEHS-
I0TCSL aJUTFOBUAIbHBIME MECUYAHUKAMH, a 3aTeM W IpH-
OpEeXHBIMH MEJKOBOTHO-0acCeHOBRIME  TIce(O-TICaM-
MHTaMH OJIATOMHKTOBOTO (KaJIMIIIIAT-KBapIIEBOTO) M
MOHOMHKTOBOTO KBapIIEBOrO cocTaBa. HopmaruBHas
TJIMHACTAsT COCTABILIFOINAsT ATHX MCe(O-TICAMMUTOB IO
JAHHBIM CPEIHUX COCTaBOB JuToxeMoTHmoB (Ne 10-12)
criaraeTcs MPaKTUYECKH TIOHOCTRIO WiuTHTOM. Hapsiay ¢
WIIATOM, B OTJACIBHBIX MPEACTABUTENBHBIX aHaIHM3aX,
(DUKCUPYIOTCS HE3HAYUTENNbHbBIE MPUMECH KAOIUHUTA (B
Gosiee ,3pebiX” PasHOBUIHOCTAX MOPOJ), MOHTMOPHUII-
JoHUTA W Xxyoputa (B MeHee ,3pesbix”). 3aneraromrie
ele BBIIIE MO pa3pe3y MeTaalleBpO-TIEIUTOBbIE MENKO-
BOJIHO-0aCCEWHOBBIE BBICOKOTIIMHO3EMHUCTHIE  OTIIOKE-
aust (Ne 13-14) conepxar B cocTaBe HOPMATHBHOM TITH-
HKcTOM KoMnoHeHThl mumt (50-60%) u mout mocro-
SIHHYIO TIPIMECh KaOJMHUTA, COMIep:KaHue KOTOPOro J0-
XOIUT B OTAENbHBIX aHanmm3ax a0 10%. Cpennemy co-
CTaBy JIMTOXEMOTHIIOB CBOMCTBEHEH HCKITIOUUTEIBHO
WILTAT.

ITOCTOSIHCTBO TYMHUIHBIX YCIOBHH JIMTOTEHE3a Ha
MPOTSHKESHUH BCETO MepHo/ia HAKOTUICHHS CKEJIEBATCKON
CBUTHI IOKA3bIBAETCS MTOCTOSIHCTBOM COCTaBa TIIHHUCTOMN
(KaOJIMHHUT-WUINTOBOM) KOMITOHEHTBI MMOPOJ Ha Mac-
mTabHOM YPOBHE CPEHUX COCTABOB TEPPUTEHHBIX MOJI-
CBUT WM METPOXAMHUYECKHUX rpyrm [5]. OTKIOHEHHS OT-
JIEBHBIX JINTOTHIIOB B OoJiee MM MEHee ,,3peryr” 00-
JaCTh CBA3AaHBI C BJIMSHHEM Pas3iWYHBIX HMCTOYHHKOB
CHOCA — BYJIKAHOT€HHOTO (6a3UTOBOr0) M rPaHUTOMIHO-
ro. IIpucyTCTBHE MAIOMOIIHBIX JIHH3 METaJI0JIOMHTOB
(Ne 17), sameraromiiix BHYTPH TOJIIH BBICOKOTJIMHO3E-
MHCTBIX CJIQHIICB BEPXHEW MOJCBHUTHI CKEJIEBATCKON
CBHTHI, 00BsICHsIETCS [7] HAKOIUIEHHEM HX B OTIIHYPO-
BaHHBIX JIATYHAX TP JOMOJHHUTEIHHOM IPUBHOCE
MOHOB KaJbllUsi U MarHus, MOCTYNaBIIMX B OacceitH 3a
CUET WHTEHCHUBHOI'O BBIBETPUBAHUKM CHUHXPOHHBIX I10-
KPOBOB YJITPAOCHOBHBIX BYJIKaHHUTOB ,, TAIBKOBOTO TO-
pu3oHTa" .

Cakcaearckan ceuma, 3aneraromas 6e3 epepsisa Ha
BBICOKO3PENBIX TEPPUTEHHBIX OCAJKax CKeJIEeBATCKON
CBHUTBI, OTPAXKAET TIOCTEIICHHBII MepeXxo/] OT KJIaCTOreH-
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HOH CEIMMEHTAINH K KJIACTON€HHO-XEMOI'€HHOI C HaKOILIe-
HHEM MOIIHOMW TOJIIIH JKeJIe3UCTO-KPEMHHICTBIX OTIOKEHHH.
B memom TymMumHBIA JIMTOTEHE3 W MEIKOBOIHO-Oaccei-
HOBBIII XapakTep CeJUMEHTAlli BO BpeMs ee (opmupoBa-
HUsI YCTaHABJIMBACTCS MHOTMMH T'€OJIOTHYCCKAMH HaOJIF0-
JMeHusMH: 1 — 3ajeraHueM CBHTHI B Psie YIaCTKOB HEIO-
CPE/ICTBCHHO Ha CHAJIUTHOM METadJIIOBHH IUIAarHOTPAHUTOB,;
2 — IPUCYTCTBHEM B KEJIE3UCTHIX METAmIaX MEpBOrO CIaH-
[IEBOr0 TOPH30HTA KPYITHBIX BKIFOYCHHH-KATYHOB METad-
JIFOBHS IDTaTHOTPAHUTOB; 3 — TPUCYTCTBHEM BO BCEX CIIaH-
LEBBIX TOPU30HTAX CBUTHI IPOCIOEB BBHICOKOIIIMHO3EMH-
CTBIX METAAICBPOIEIUTOB KBapIl-CEPUIIUTOBOIO COCTABA,
SIBJISIIOIIUXCS  MHAWKATOPOM — MEJKOBOIHO-KOHTHHEHTAIb-
HBIX TYMHIHBIX YCIIOBUIA CEIMMEHTAIIMH.

[Mpennonaraercs HEKOTOpask apUAU3aAIMS KIMMaTa B 3a-
BEpIIAIONIMNA TIepHosl (OPMHUPOBAHUS CBUTHI — BO BpEMs
HAKOIUICHHS IIIECTOTO U CEIbMOT0 JKEJIC3UCTHIX TOPU30HTOB.
B Hux ycraHoBieHBbl THpociod, oborameHHble Na-co-
Jeprkanmmu ampuoonaMu. [lepBUYHBIA UCTOYHUK HATPHS,
OOBIYHO, CBSI3BIBACTCS C MPOILIECCOM DBAITOPUTU3AINN B 00-
JIACTH CeMMEHTAIMU. BMecTe ¢ TeM, He HCKITF0YaeTCs TIPH-
BHOC HATPHS C TEIUIOBBIM MAaTEPHAIOM U3 YAAICHHBIX BYII-
KaHUYECKUX HCTOYHHKOB.

CocTaB HOPMATHBHOW TIIMHHUCTON COCTABILIOIICH ajfo-
MOCHITHKATHOM HETPOXMUMHUIECKOW TpyYIIsl  (IperuMyIiie-
CTBEHHO KJIACTOTeHHOM) MeTaaneBponeanToB (Ne 18-19)
MPEJICTaBJIeH, B OCHOBHOM, HJUIUTOM M XJIOPHTOM TIPH JO-
MUHHUPOBAHUU WUIHTA. Hepeako OTMEYaroTCsi COBMECTHBIC
MPUMECH HOPMATHBHBIX KAOJMHUTA ¥ MOHTMOPHJUIOHUTA,
9TO, BEPOSITHO, O3HAYACT MPUCYTCTBHE B MOPOJAX HCXOJ-
HBIX CMEIIAHOCIOWHBIX TIIMHHUCTBIX MUHepanoB. Kommde-
CTBO HOPMATHUBHOIO TE€THTA OTHOCHUTEIBHO HEBEIHMKO (110
8,4%) 10 CpaBHEHHUIO C MATHE3HAILHO-KETIE3UCTHIMU CIIAH-
tamu (no 30%). HauGonee Beicoko-Al-K 1 Huzko-Mg aio-
MOCHJIMKATHBIE METAaleBPOICIUTHI COJACPIKAT B KAuecTBE
HOPMATHBHBIX INIMHUCTBIX KOMIIOHEHTOB WLITHT (27-53%) u
KaomuHUT (9-43%), 4To ompemeNseT MPUHAIIEKHOCTD UX K
MPOAYKTaM MEePEOTIOKEHUS ,,3peTON” CHATUTHON KOPHI BBI-
BETPUBAHUS.

Jis meTpOXMMHYECKOH TpyIMITbl MarHe3uaabHO-Kee-
3UCTBIX METANCINTOB OOINas 10 HOPMATHBHBIX TIJIH-
HUCTBIX KOMIIOHEHTOB cHIDKaercst 10 15-35% mapannensao
VBEIMUYCHUIO COJCpPIKaHMs HOpPMAaTHBHOrO reruta g0 20—
40%, 4To CBS3aHO C HAPACTAIOIIUM BIMSHHEM XEMOTEHHOM
CaJIKH JKene3a Ha OOIIMii cocTaB MenuToBOro ocanka. Cpemu
TJIMHUCTBIX KOMIIOHEHTOB MPUCYTCTBYIOT WJUTUT, XJIOPHUT U
CEpIICHTHUH TPU MOJHOM OTCYTCTBUH KAOJMHUTA U MOHTMO-
pwuioHnTa. COOTHOIIICHHE MEXIy WIUIMTOM, C OJHOM CTO-
POHBI, XJIOPUTOM M CEPIEHTHHOM C APYrod — IPHUMEPHO
paBHOE ¢ HeOONbIIMME OTKIOHeHHssMH. HapacTtanue coznep-
KaHui  MQ-Fe-TIMHHUCTBIX KOMITIOHEHTOB (HOPMAaTHBHBIX
XJIOPUTA U CEPIIEHTUHA) 10 CPABHEHHUIO C ATFOMOCHITHKAT-
HBIMH METAAJICBPOIICIINTAMI OTPAXKaeT MEepexol OT CO0-
CTBEHHO KJIACTOTEHHBIX aTFOMOCIITMKATHBIX K KIIACTOTCHHO-
XEMOTCHHBIM JKEIIE3UCTBIM OCaJTKaM.

T'oanyesckas ceuma 3aneraer ¢ IepephIBOM, HEOOIb-
IIAM YTJIOBBIM HECOTJIACHEM W KOpPOW BBIBETPHBAaHMS Ha
MOACTHIAIONIMX OTJIOKEHUSIX CaKCaraHckodl cBUTHL Jlis
KJIACTOTEHHBIX JKEJIE3HBIX PYJ, EIe3UCThIX MeTarlecuaHu-
KOB, CEMMEHTAIIMOHHBIX OpeK4ril M3 OCHOBaHWs pa3pesa
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(No 24-26) xapakTepeH NPaKTHYSCKH YUCTO KBAPLEBBIil
(Ge3moneBOIITIaTOBRIi) COCTAB HOPMATHBHBIX 00JIOMOY-
HBIX KOMIIOHEHTOB, MPEUMYIIECTBEHHO XJIOPHTOBBIN
COCTaB TIMHUCTHIX MPOAYKTOB M OOJBIIOE COACPKAHKE
reruta (10 80%). OTcyTCTBHE 00JOMOYHBIX ILIArHOKIa-
30B M KJIUININATA O0BSICHSIETCS COCTABOM Pa3MbIBAEMbIX
MPOTOJIUTOB, TJIABHBIM 00pa3oM, JKEJIEe3UCTO-KpeM-
HHCTBIX TIOPOJ| CAKCaraHCKOW CBHUTBI, B KOTOPBIX, KaK
W3BECTHO, 3TH MHHEPAJIbI MPAKTHYECKH HE BCTPEYAIOT-
cs1. Kpome xsopura HabrofaeTcs yacras MpUMeECh WIl-
JINTA, U, YTO OCOOEHHO BaXKHO, — KAOJIMHUTA, YTO XapakK-
TEPHU3YeT BBICOKYIO CTECIEHb XMMHUYECKOrO BBIBETPUBA-
aust. CooTHoIeHre XI0puT / (KAOJIMHUT +UJIIAT) B HC-
XOJIHO TJIMHUCTBIX MPOJIYKTaX H3MEHSETCS B Mpeienax
(50-70%)/(5-14%). TIpeobnamanre TIMHUCTHIX KOMITO-
HEHTOB HaJl OOJIOMOYHBIM KBaplEM XapaKTepU3yeT ITH
MOPOJIbl KaK MECYAHHUCThIC TJIMHBI, UMEIOIHE, 110 BCei
BEPOSITHOCTH, TPOJIFOBHAILHOE TIPOMCXOXKIICHUE 32 CUET
BBIBETPUBAHUSL U OJMKHETO TEPEOTIOKEHUS JKEIIC3U-
CTO-KPEMHHUCTBIX IMOPOJT CAKCAraHCKOM CBUTBI.

BeicokokpemuucToie Genble kBapuutel (Ne 27) co-
JICpKaT B COCTaBE HOPMATHBHOM MTUHUCTON KOMIIOHEH-
Tl WUTUT U XJIOPUT B MPUMEPHO PABHBIX OTHOIICHUSIX
(obmee comepkanue ux goxomut g0 9%); mopomam
CBOMCTBEHHBI TOBBIIICHHBIC 3HAYCHUS HOPMATHBHOTO
npomnomuta (3—7%) u rerura (2—7%). IoseBble IIIAThI
0OBIYHO OTCYTCTBYIOT. HalbmromaroTcs mepexomsl K Me-
TaJIOJIOMUTAaM M OKHCHO-)KEJIE3UCTO-KIACTOICHHBIM Me-
TarnecyaHukam. MICTOUHMKOM BellecTBa CIIY)KUIIH, IJIaB-
HBIM 00pa30M, JKeNe3UCTO-KPEMHHUCTO-CUITMKATHBIE OT-
JIO)KEHHUSI CAaKCaraHCKOM CBHUTBI. BBICOKMM JKENIE3UCThIM
(hOHOM pa3MbIBAEMBIX MPOTOIUTOB MOKHO OOBSICHHUTH
WIUTUT-XJIOPUTOBBIN COCTAB TJIMHUCTOW KOMIIOHEHTHI B
[JIAHIIEBCKUX KBApHUTaX. JIOCTaTOYHO BBICOKAS CTEIIEHD
»OTMBITOCTH" OT I[EMEHTA KBAPIMTOB TJIaHIIEBCKOW CBU-
THl TIPE/NOAraeT AUTOBUAIBHBI WM MEIKOBOHO-
0acceifHOBBIN TeHE3HC.

Beicokornnno3emucTbie MeTaneautsl (Ne 28), B xo-
TopbIx comepkanne Al,Os konebercs B mepenenax 21—
28%, o nopmarueaomy MINLITH — coctaBy oTBeuaroT
TUAPOCIIOJUCTO-KAOJIMHATOBBIM M KAOJIMHUT-THPO-
CITIOIUCTBIM TJIHHAM ¢ MOAYMHEHHOM MPUMECHhI0 MOHT-
Mopuiutonuta. CojiepikaHie yKa3aHHbIX MHHEPATIOB KO-
neOyieTcs B CACAYIONIMX Mpeenax: ruapocimoga — 20—
36%, xaomauT — 15-48%, MoETMOpIILTOHNT — 3-16%.
Kpome Toro, 3TiM claHIiaM CBOWCTBEHHO MOBBINIEHHOE
cozep)KkaHHe HOpMATHBHOrO retuta (3-7%). Bee stn
MPU3HAKH, B OCOOCHHOCTH BBICOKOE COJCPIKaHUE Kao-
JIMHKUTA, CBUJICTENHCTBYIOT O MPHHAUICKHOCTH TOPOI K
ocaJikaM KOHTUHEHTAJIbHON CTYIEHH JUTOreHe3a, oopa-
30BaHHBIM TPH Pa3MBIBE 3PEIbIX CHAIUTHBIX KOP BbI-
BETPUBAHUSI B YCIOBHAX TYMHUITHOTO KIIUMATA.

JIist OKHMCHO-YKEJIE3UCThIX KJIACTOTCHHBIX TMECYaHH-
cThIX MeTtaneBponeantoB (Ne 26) Takke XapaKTepHBI
JIOCTATOYHO 3HAYMMBIE COJCPIKAHUSI HOPMATUBHOIO Ka-
onunuta (4—16%), oJHaKo, B OTIUYKE OT BHICOKOTJIHHO-
3EMHCTHIX METAIEIUTOB, 3/1€Ch OCHOBHYIO POJIb UIPAIOT
HOPMATHBHBIC WJUTHT U XJIOPHUT MPH MOAYMHEHHBIX KO-
JMYECTBAX KAOJMHHUTA ¥ MOHTMOPHIUIOHHUTA. DTH OTIIH-
YHsl CBSI3aHBI, IPEKIE BCETO, ¢ Ooiee XKeIe3uCThM (o-
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HOM Pa3MBIBAEMBIX TIOPOJ M MEHBIIICH CTENCHBIO TPaHYJI0-
MeTpryecKoi audhepeHInanrH IPH OTIOKCHUH.

B cocraBe anroMOCHIMKaTHON NETPOXUMHUYECKOU IpyTI-
bl METAIIEBPOIICIUTOB BAXKHYIO YacTh COCTABISET KapOo-
HaT-MarHes3uajbHO-)Kene3ucrass moArpynmna. Ona  mpe-
JCTaBieHa  (WUIMTOBUIHBIMU  CIIQHIAMH  KBapI-OMo-
TUTOBOTO, OMOTUTOBOTO, KBapIIl-CEPUIUT-OMOTUTOBOTO COC-
TaBa, Hepenko ¢ rpapututoM (Ne 29). Dta moarpynma Bbl-
JensieTcss Hanbosee BBICOKUM [UTSl TIAHIIEBCKOW CBUTBI CO-
Jep)KaHHEM HOPMATHBHBIX IUIATHOKNIA30B (B CpemHEM
12,5%), mOCTaTOYHO BBICOKMM COJCpPKAHUEM KapOOHATOB,
npexze Bcero nonomuta (B cpeaHeM 7,2%), BBICOKHM CO-
nepxannem retuta (B cpenteM 8,6%) M CyIIeCTBEHHO THII-
POCIIOIUCTBIM U XJIOPUT-TUAPOCITIOIUCTBIM COCTABOM HOP-
MaTHBHOHM INIMHUCTOM KOMIIOHEHTHI. KaonuHUT 1 MOHTMO-
PWIOHHAT OTCYTCTBYIOT, HO BCTpeuYaeTcsi B HEOOJIBIINX KO-
JMYECTBaX HOPMATHBHBIN cepneHTHH. JlaHHble MOPOABI
CXOJIHBI 10 TIETPOXUMHUYECKOMY U HOPMATHBHO-MUHEPAIIb-
HOMY COCTaBY C QTFOMOCHJIMKATHBIMU METAaTICBPUTAMH TJie-
€BaTCKOM CBUTHI, H, TIO-BUAUMOMY, OTPAKAIOT ONU3KHE HIIH
MepexofHble K HHAM YCIOBHS CEAMMEHTAIMH. YKa3aHHOE
CXOJICTBO COCTaBa, a TAKKe HEPEAKO U HMX IPOCTPAHCTBEH-
Hasi 0JIM30CTh B paspese — B 30HaX MEepexoa MEXKIy CBUTa-
MH, al0T HaM OCHOBaHHE BBICKA3aTh MPEMOI0KEHUE O He-
MPEPHIBHOM CEMMEHTAIIMN HA TPAHMUIIC YKa3aHHbBIX CBUT, 110
KpailHell Mepe, 17l 0ceBOW 30HbI KpHUBOPOKCKON CTPYKTY-
pbl. DTO HE MCKIIIOYACT JIOKAIBHOTO MepephiBa U Pa3MbIBa B
OOPTOBBIX 30HAX CTPYKTYPHI.

MeTakacToreHHbIe TIOPOABI 21ee8amcKoOll C8uUmbl, B OT-
nu4re oT OonbluMHCTBA npyrux merakiactutoB KKb, xa-
PAKTEPU3YIOTCS HU3KOHM CTEICHBIO KaK MEXaHUYCCKOH, TaK
U xumuueckoit nuddepernuarmi. Cpesu HUX OTCYTCTBYIOT,
C OHOI CTOpPOHBI, BBICOKOKpeMHHEBbIe (SIO, > 75%)
MCAMMUTBI, XapaKTEPHbIC IS AUTIOBHANBHBIX W JPYTHX
MIECKOB, OTMBITHIX OT TIIMHUCTOW (DPaKIMK, C PYroil CTOpo-
HbI — BBICOKOTJIMHO3EMHCThIE TTOPObI C BHICOKMMH 3HAYE-
HUAMH  amoMokpemuneBoro  moxyias  (Al,O4/SIO,), xa-
paKTepHbIE IJIs1 32CTOMHBIX MEITKOBOIHBIX U KOHTHHEHTAJIb-
HBIX TJIMHHUCTBIX OCAIKOB T'YMHIHBIX 30H. Bbicokoe conep-
xanne SO, (~80%) HaOmomaercs JHMIIb B IUIOTHO-
CTPY)KEHHBIX Pa3HOCTSAX METAKOHIJIOMEPATOB, YTO CBSI3aHO C
MX CYNICCTBEHHO KBApLUTOBBIM COCTABOM Taiek. I[lcammu-
TOBBII MaTPHKC KaK CAMHUX METAKOHIJIOMEpATOB, TaK U Oe3-
TaJIeYHbIX METANCCUYAHUKOB SIBISICTCS  YMEPEHHO-KPEM-
HueBbIM (SIO,~70%). OOIIHOCTh COCTaBa METANICAMMHUTOB
MO LICJIOYHBIM M INEJIOYHO-3EMENbHBIM JJIEMEHTaM C Oac-
CCHHOBBIMU METAaTICBPOIUTAMH, OBBIIICHHBIC COICPIKAHHS
B HUX KaJIBIWS W MarHus CBHICTEIBCTBYIOT O OacceifHOBOIt
CeIMMEHTALINK TIce(O-TICAMMUT-AJICBPUTOBBIX MaparcHe3u-
COB CBUTHI.

ITo HOpMAaTHBHOMY MHHEPAIBHOMY COCTaBy BCE METa-
KJIACTOTCHHBIC METPOXUMHUYCCKHUEC TUIIBI TTOPOT rJIEEBATCKOU
cuthl (Ne 32-34) xapakTepusyloTcs OJHOPOIHOCTBIO, pas-
JMYasICh JTHIIb COOTHOIICHHSAMH MEXIy HOPMATHBHBIM
KBapLeM M CyMMOM TJIMHHCTBIX KOMIOHEeHTOB. Cpemu mo-
CICJIHUX PAa3BHUT IOYTH WCKIIOYUTENBHO WUTHT. MOHTMO-
PWUTOHHT M KAaOJWHUT OTCYTCTBYKOT. B MeTaaneBponuTax
MOSIBJIACTCS B HEOONBIIOM KOJNMYECTBE XJIOPHT M CEpIICH-
THH. J[7s BCeX MOpOJA XapaKTepHbI BBICOKUE COJCPIKAHUS
HOPMATHBHBIX TUTarnokiazos (~8% B MeTakoHTIIOMeparax u
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~17% B MeTarnecyaHHKax U METAAJIEBPOIIUTAX), a TAKKE
KapOOHATOB, Ipexae Bcero gojomura (B cpemHem 55—
8%) u reruta (B cpeanem 4,5-9,5%). Bricokoe comeprka-
HHE HOPMATHBHBIX IUIarMOKJIA30B, T[JIABHBIM 00pa3oM,
KHCITBIX, CBU/ICTEIBCTBYET: BO-TIEPBBIX, O BOBJICUCHHUU B
Pa3MbIB TPAHUTOUIIHBIX TIOPOJ ¥, BO-BTOPBIX, O CI1a0O0it
HMHTCHCUBHOCTHU IPOLECCOB XUMHNYECKOI'O BLIBETPHUBAHUS.
[NocrenHee, HApsMy C TIOBBIIIEHHOW KapOOHATHCTOCTHIO
BCEX TPaHyJOMETPHUYECKUX KIAaCCOB METAKIACTOIUTOB,
UX accoIMalyel C MPOCIOSMH JOJIOMHTOB, CBHICTEIb-
CTByeT 00 apWan3aliy KiMMarta U YCHWIeHHH auddepeH-
[UPOBAHHOCTH TEKTOHWYECKUX IBIDKEHHH C OBICTPHIM
3aXOpPOHEHHEM TEPPUTEHHBIX MPOAYKTOB. OTHOCUTEIBLHO
BBICOKOE COJICPKaHIE HOPMATHBHOTO TETUTA JIIST AJTFOMO-
CHJIMKATHBIX KJIACTOICHHBIX OCAJIKOB 30H HU3KOH CTerie-
HU XHUMHUYCCKOT'O BBIBETPHUBAHUA 00BIICHAETCH cyuie-
CTBEHHBIM YUYaCTHEM B COCTaBE Pa3MBIBAEMBIX MPOTOJIH-
TOB BBICOKOKEJIC3UCTHIX OCAJIKOB TOJICTUIIAIONINX CBUT.

BoiBoabl. IIpoBeneHHbIE PEKOHCTPYKIIMA HCXOIHO-
TO MHHEPAJIBbHOTO cocTaBa mopox no meroxy MINLITH
MO3BOJIAIIK YTOYHHUTE npencraBienus [4-9] o kiumare,
rayieoreorpaMIecKuX 1 MajJeoreoANHAMUIECKHIX YCIIO-
BUSIX OCAJKOHAKOIUICHWS B paHHeM jaokeMOpmu Kprso-
POXKCKOTO JKeNIe30pyAHOro OacceiiHa.

1. B Me30-Heoapxee U Havase Maneonporepo3os (Ha-
KOIUIEHHE JIATOBCKOM TOJIILM, HOBOKPUBOPOKCKOH, CKe-
JIEBATCKOM, CAKCAraHCKOM, TIIAHIIEBCKON CBHT) KIMMAr
OBUT B IEJIOM TYMHUIHBIM, C BEPOSITHBIM Yepe/IOBAHHUEM
BII@XKHBIX W 3aCYIDIUBBIX ITEPHOIOB BO BpeMst (popMupo-
BaHUS TOCIEOHUX ABYX CBUT. IIpucyTcTBHE cpemyu Ty-
MUJHBIX OTJIOKEHHI Ha HEKOTOPBIX CTPAaTHIPahUUECKUX
YPOBHSIX (HOBOKPHUBOPOXKCKAsI CBUTA, HU3bI CKEIIEBATCKON
CBUTHI) €Na0b0 Ju(depeHIMPOBAHHBIX KIACTOT€HHBIX
OCaJIkOB C 0OJOMOYHBIM IIardokiazom (6omee 5%) u
MAarHe3uaJbHO-KEJIC3UCTHIMA TIIMHUCTBIMA MHHEPATaMU
OOYCJIOBIICHO aKTHBHBIM BYJKAHM3MOM M TEKTOHOT€HE-
30M, HE CBSI3aHO C apuau3aLueil.

2. CymiecTBeHHOE M3MEHEHHE KIIMMAaTHYECKUX YCIIO-
BUIl B HaIpaBIICHUN apUAM3aIlid, 3a()UKCHPOBAaHHOE B
CMEHE HOPMATHUBHBIX MHHEPAJbHBIX IaparcHe3NUCOB
TJIUHUCTBIX U OOJMOMOYHBIX KOMIIOHEHTOB 0CaJOYHBIX
ITOPOJ, MPOM30IIIO HA TPAHUIIEC TJIAHIIEBCKOTO U TIiee-
BaTCKOTO BPEMEHH B KOHIIE HajieonpoTepo3os. Dopmm-
poBaHue TJIEEBATCKON CBHTBI TMPOUCXOJNIIO B YCIIOBUAX
YCTOWYHBO CEMHUAPHUTHOTO KIIMMATa.

3. [Ipeobiamanne cpequ metaocagkoB KOKB ormoxe-
HUIl MEIKOBOIHO-0ACCEMHOBBIX M HA3eMHO-KOHTHHEH-
TaJTbHBIX (paI[Hii, a TaKXKE MHUPOKOE Pa3BUTHE TPOTYKTOB
TITyOOKOTO XUMHYECKOTO BBIBETPHBAHUS, OMPEACISICT
MIPUHAIICKHOCT TIOPOA K KOHTHHEHTAJIBHOH CTYIICHH
JIMTOTE€He3a U JIOMHUHHPOBAHHE IPOTOIUIAT(OPMEHHBIX
YCJIOBHI CEIMMCHTAIMH, B TOW HMJIM WHOW CTETICHU aKTH-
BU3MPOBAHHBIX PUPTOTCHHBIMI U OJOKOBBIMH [IBIKCHH-
SAMMU.

Yerkas WHAUWBUAYATINU3U3aAIUA 110 ICTPOXUMHUYCCKUM
rmapamMeTpaM METaoCaJOYHBIX Cephil U KOHKPETHBIX JIH-
TOXEMOTHUIOB pa3nuuHblx cTpaTtoHOB KOKB OTKpbIBacT
JOIIOJIHUTCIIbHBIC BO3MO>XKHOCTH Me)erFHOHaHLHOi/’I
cTpaturpadUuecKoil KOPPEeIsIIKA Ha TIETPOXUMUICCKOMN
OCHOBE.
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Mera. 3’scyBanHs maneoreorpadiuHuxX Ta IMajieo-
reoIMHaMIYHUX OCOOJIMBOCTEH CEIMMEHTOTeHEe3y ap-
XeW-T1aIe0-IpoTepO30HCHKIX META0CaI0BHX KOMIIICK-
ciB  Kpupopisskoro 3amizopyanoro Oaceitny (K3B)
Vxpaincekoro mura (YIII) Ha migcrasi JiTOXiMIYHHX
JaHUX Ta epepaxyHKiB.

Metoauka. Bukopucranuii MeTOx i€papxiduHOTO
KJIACTEPHOTO aHaNi3y [yl TUIMi3alii Ta cucTeMarn3arii
JITOXIMIYHMX JAQHHUX II0 METaceIMMEHTOI€HHUX CTpa-
toHax K3b. [lepepaxyHok BaloBOro XiMi4HOTO CKJIaIy
MeTramMop(dizoBaHMX OCaIOBHUX MOPiJ Ha iX IMOBIpHMI
BUXIIHUI MiHEpaJIbHUN CKJIaJ] BUKOHAHHUN 3a JOTIOMO-
roto anroputma MINLITH (Rosen et al., 2004).

PesyabTaTn. Y pe3ynbTari cTaTUCTHYHOI 0OpOOKH
0aHKy MEeTpOXiMIYHMX JAaHMX BHU3HAUYCHI €TAJOHHI JIi-
TOXiMiuHI THTH (JTITOXEMOTHITH) META0CATOBHX TOPiJ
K3b, mo cucrematn3zoBaHi 3a KOHKPETHHMH CTPaTO-
HAMH B META0Ca0Bi meTpoxiMiuni Tpenau (cepii). Pe-
KOHCTPYWOBaHHI BUXIJIHUI MiHEpaJbHUI CKIIaj] MeTa-
ocagoBux mopix meroxoMm Pozena O.M. ,MINLITH".
[eTpoximiuHi mepepaxyHKH JO3BOJIHMIN YTOYHUTH 3a-
raJbHOTEOJIOTIUH] YSBJICHHS 100 THIIB 0CaJ0BOTO
JITOTGHE3y TMPOTArOM Me30apXe-maaeonpoTepo3oii-
cbKoOi icTopii OaceiiHy.

HaykoBa HoBM3Ha. BusHaueHi HOBI, a Takox J0-
[IOBHEHI M JeTali30BaHl B)KE BIJOMI JITOXIMIYHI THIIH
(miroxemoTHmM) MeTaocamoBMX Topinm KpuBopizeKkoro
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Oaceitny. OTpuMaHi 10JaTKOBI BiJIOMOCTI 11010 HMOBIpHO-
IO BHXIJHOTO MIHEpPAJbHOI'O CKJIAJy METaceIHMMEHTOICH-
HUX TOPiI.

IpakTnyna 3HAYAMIcTh. [IpoBefcHI OCIIIKCHHS
CIPUSIOTH YIOCKOHAJICHHIO 3arajbHOI CHCTCMAaTHKU METa-
MopdivauX mopin KprBopi3pKkoro 3amizopyqHOro Oaceiny,
IO aKTyaJlbHO IPH IPOBEJCHHI I'e0J0r0-3HIMAIBHIX, IO-
ITYKOBO-PO3BiAyBaIbHUAX POOIT, BUPIIICHH] MATaHh MiXKpe-
rioHambHOI KOpemsmii MeTtamopdi3oBaHUX CTpaTH(IKOBa-
HUX KOMIUICKCIB .

KarouoBi cioBa: ocadosuii nimoeenes, panniil 0oxem-
opiii, Kpusopizvxuii 3anizopyonuii 6aceiin, aimoximiuni
munu ocaoosux nopio, MINLITH-nopmamusnuii minepa-
JIbHULL CKA0

Purpose. Study of paleographic and paleogeodynamic
features of sedimentogenesis of Archean-Paleoproterozoic
metasedimentary complexes of Krivoy Rog iron-ore basin
of the Ukrainian Shield based on lythochemical data and
calculations.

Methodology. Method of hierarchical cluster analysis
was employed to classify and systematize the lithochemical
data by metasedimentogenic stratigraphic units of Krivoy
Rog iron-ore basin. MINLITH agorithm (Rosen et al.,
2004) was used to recalculate gross chemical composition
of metamorphized sedimentary rock on possible source
mineral composition.

Findings. Statistical analysis of petrochemical database
alowed us to determine the reference lithochemical types
of Krivoy Rog iron-ore basin metasedimentogenic rock
which were distributed by specific stratigraphic units to
metasedimentic petrochemical series. The source mineral
composition of metasedimentic rock has been reconstruct-
ed by the O.M. Rozen MINLITH method. Petrochemical
recalculations alowed to specify general geological
knowledge on the types of sedimentary lithogenesis during
M ezoarchean-Pal eoproterosoic history of the basin.

Originality. The authors determined some new and
specified the already known lithochemical types of Krivoy
Rog iron-ore basin metasedimentogenic rocks.

Practical value. The present studies contribute into fur-
ther development of general classification of Krivoy Rog
iron-ore basin metamorphic rocks, which is important for
geological survey and prospecting works, solving problems
of interregional correlations of metamorphosed stratified
complexes.

Keywords. sedimentary lithogenesis, Early Precam-
brian, Krivoy Rog iron-ore basin, lithochemical types of
sediments, MINLITH - standard mineral composition
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