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[IPEMCJIOBE

T'paHNTORIN COCTABAAWT GoJee IBYX TpeTell OT MacCH KOHTMHEHTAJbHOH 3eMHOH
KODH, ¥ 3TO OmpeleJsgeT LJaBeHCTByWIee 3HadeHmMe paccMaTpMBaeMoil B MOHOTI'pagnm
IPYNIH MOPON NJA MOHWMAHUA IPORCXORISHAA JUTOCPepH M ee 3BOJWINA BO BPEMEHN
g npocTpaHcTBe. llpoGsaemMa IDaHHTOMIOB yXe GoJee €Ta JOT 3aHMMAeT yMH KpynHed-

mmx HccJelloBaTese#i—-reoJioros pas3JsMyYHHX HanpabieHdi, OOHaKo, HECMOTDPS Ha 3To,
10 HACTOAMEr0 BPEMEHH MHOI'Me KOPEHHHe BOMPOCH MPOHCXOMHNEHHA M 3BOJOUMM ['PaAHHU-

TouoB B npoueccax (QopMupoBaHMA U pas3BUTMA JUTOoCPepH 3emaM OcCTAOTCA B 3Ha-

wTeNbHOM CTeneHM He pemeHHuMM. OFHUM M3 HauGosee BaXHHX M B TO Xe
gpeMd AMCKYCCHOHHHX OCTAaeTCsa BOIPOC O DOJM MAHTAHHHX W KODOBHX HACTOYHIKOB

FPAHATA38LAHR, IDEexIe BCEr'o O COOTHOWEHWN I'DAHUTH3NPyHUNX QUIONIOB IOIKOPOBOIO
(MaHTRIHOI'O) ¥ KODOBOI'O NPOMCXOXAEHMA. Be3 CHCTeMaTHYeCKMX N30TONHHX WCCJII0-
paE@ IPPaHATORBAOB DPA3JIMYHOI'O BO3pACTa N NPOUCXORISHMS pelleHne 3TOr'0 BOIpoca
BpAll J¥ peasbHO. [IpM 3TOM €CJ¥ DOJb QUKMIOB B I'DAHNTOOCDA30BaHUM IPU3HAETCH
GoNBIEHCTBOM RCcCJleioBaTeefl, TO BaxHe#wasa npodiemMa KaTmoHHOR cocTapasgwileit
31Ex QUOBIOB TOKA YTO OCTAeTCA HENOCTATOYHO U3Yy4eHHOH, M BIIJIANH, BHCKA3H-
BagMHE N0 ATOMy IOBOLY, He NOMKPelJeHH CePhe3HHMM TEODETHUYSCKIMN W 3KCIepA-
MOHTAJBHHMN HCCJELOBaHMAMN. B TO Xe BpeMa pelleHNe Ha3BaHHO# NpoGJeMH MOIJIO

6H Cephe3HO COLe#CTBOBATH NOHMMAHNKO NPMYNH "KaJMeBOr'0 B3PHBA", DPE3KO NOBJINAB-
Iero Ha COCTaB I'DQHMTOMIOB B IPOTEPO30e, N BHABJEHWK pala Gojee OGUWUX NEeTPO-
XIMUYECKNX 3aKOHOMeDHOCTe# GopMUDOBAHUSA I'paHUTOB. [0 HACTOAUEI'O EPEMEHZ He
JTUXApT IACKYCCHM O COOTHOWEHMN B IPUDPOIE NPOLECCOB 00Pa30BaHMA I'DAHNTORIOB
IpE pacKpUcTaLIA3alyl MarMaTMyeCKOr'o paclliaBa, BHIVIABJIEHHOT'O TeM WM MHHM
cmocofoM B IpejfeJiax 3eMHO# KOPH, WM KX QOPMUPOBAHEA MYyTeM MeTacOoMaTHYECKOI'O
3aMemeHMsA pPA3JMYHHX [0 COCTaBy MeTaOCaNOYHHX U MarMaTH4YeCKNWX [OPOI BOCXOLALM-—
MH CDaHMTR3UPYKIUMA pacTBOpaMit. [Ipm 3TOM IeoJor'® ONOCTATOYHO YETKO pas3melAanTCa
HA TpM rpynnH. I'eoJiorn, IpUHalJexauue K Iepsoft rpymnne, NpM3HAWT JHLb MArMaTh—
Yeckuil crnoco6 o0pa3oBaHMA I'DAHUTOMIOB. BTopaa rpynna uccienopaTeJeil, Npu3Ha-
Bag CcyuecTBOBaHME MArMaTU4eCKOI'0 I'DAHWTHOr'O pacluiaBa, CUUTaeT, 4YTO E olpele-
TemHux P-T yesoBmsx GOpPMMPOBaHNME T'PAHUTOB MOKET OCYLECTBJATHCA HYTEM MarMaTh—
1eCKOr0 IJM METacoMaTMYeCKOro 3aMelieHua (rpaHuTwsauun). Taxum o6pasoM, OG-
KyCCHOHHEM B NaHHOM CJyYae NPOIOJKaeT OCTaBaThCA COOTHOUWEHNe 3THUX IPOLECCOB
PR o0pasopaHmMM I'PaHUTOMIOB PA3JMUYHOI'O COCTaBa. HakoHen, MccleloBaTesll TPETh-
et rpyunw, 0peicTaBJeHHHE NPEeMMyUleCTBEHHO COBETCKAMN I'eoJioramm, ABJIAKTCA CTO-
POHHHKaMM MeTacOMATHYECKOr'O 0Gpa30BAHUA ['PAHMTOB. lIpn 5TOM B HEKOTOPHX CJyda-
X TonycKaeTcs MMHMMAJBHAS DPOJB MArMATHYECKOr'0 I'PAHMTOOCDA30BAHUA.

Ins pemenns nepevucJeHHHX NIpo6JeM GOJbLOe 3HAUEHWe UMeeT BHABJEHNWE U 10—
3Hakpg 38KOHOMEPHOCTEe 3BOJIOLNY , PeOLNHAMNYECKOT'O [TOJOXEHNA,COCTaBa ! I'eOXn-
‘Iecxnx ocoGennoeTe it IPaHNTOULOB BO BpeMeHH, B IpOUECCax I'eOJOrMYECKOr'o pas-
Sirag Jmrocdepu. [lo xapaxTepy NOLOGHOH HBOJNNLMN MOKHO OyHeT CYLATH O DPOJH
WHOTHX ey $akTOpOB 06pa30BaHMA COBPEMEHHO# 3eMHO! KODH U CBA3W €€ pasBi-
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THA ¢ 9BoJiuue# acTeHOCPepH M MaHTMA. Bemymyw poan PN 9TOM UI'paeT BHJBJeHUE
NeTPOXNMUYECKNX M IeOXMMWYOCKNX Pa3ymMunit Mexny mperHeitwnmm I'PaHUTONIaMH paH-
Heapxefickoro Bo3pacTa # 6o0Jiee NO3MHAMA IPOLYKTamn I'PaHNTOOCPa30RaHAR, CHODPMU-
poBaBUEMACA B Nporeposoe M daHeposoce. B 3ToM HaNpaBieHMn yxe coSpaH uHTEpeC—
HHEt maTepnas. OnHaxo Tpe6ybTca e€r'0 IajbHeillee YyTOo4YHeHMe ¥ ofodueKue.

C 5Toil TOUKN 3PEHMA 3aCTAYXNBaEeT KDPUTHYECKON NPOBEpKM INpeljoxenHoe B.Usmn-
neJom u A.YailTom [?Iﬂ pa3slieseHNe BCeX I'PAHNTOMIOB Ha IBA BeIyWMX Tuna: "S",
O6pPa30BaHHHX NyTeM NepelJiaBleHNsA MeTaocaikoB M "I", CBA3AHHHX C nNpeodpas3oBa-
HUeM TJIyOMHHHX OCHOBHHX Nopon. [lo3nHee sTa TuInsauyusa COHJIA HECKOJBKO YCJOXKHE-
Ha ¥ IeTalW3MpOoBaHA, ONHAKO I'eOXMMAYSCKOe OCOCHOBAHME 3TOH Kiaccudukaumm mo
HaCTOAWer0 BPEMEHE HeJb3d NPU3HATH NOCTaTOYHHM.

Cpenmm Oosee 49acTHHX, HO He MEHee .BaXHHX IMCKYCCHOHHHX ACIEKTOB IPOGJEMH
I'PAHUTOB cJefyeT OTMETHTL NpH3HAHME BO3MOKHOCTHA BHIIJIABJEHUA I'DAaHNTOWIOB He-
IOCPENCTBEHHO M3 MAHTHM, Tpedybmee GoJiee IHeTajbHO# reosorudueckoif, mnerposorz-
YeCKOil ¥ reoxmMmueckoil paspadoTkm. Haxoneln, najbHefmero m3y4eHNAA 3aCJyXNBaer
POJIbL ABJEHAH aBTOMETACOMATO3a NPW CTAHOBJEHMM OOTATHX QUIOALAMHA [DAHMTHHX
pacmnyiaBoB. lIpm3Hanmne BaxHO# poJsm QUKRIOB B Ipoleccax QOPMUDOBaHMA I'DAHMTHHX
MarM OIpelejAeT HeOGXOIAMOCTH NO3HAHMA DPe3yJLTATOB B3ammMoneiicTBAA QIONIHOM
PasH, oTnenApmei#ica B Impolecce pacKpmCTaJIX3alMn I'PaHNTHHX DacnjaBoB, C TBep-
moit (azoft o6pasypueiics IpaHNTHOH NOPOAH. Pe3yabTaTH STHX UCCJaelIOoBaHRME Gymyr
MMeT: GOJBliOe 3HAYEHME IIPM BHABJIEHMA N OCOCHOBAHMM NDPAMHX B KOCBEHHHX CBsA-
3eff, CyuecTBYOUINX MeXIy IDAHMTAMH A DALOM BHCOKOTEMIepaTyDHHX NO3AHe— 1 Ioc-
JeMarMaTH4eCKAX DPYIHHX MECTOPOXIeHHH.

Ina pemeHMs Kak o0mMx, Tak M 6oJiee YaCTHHX TpoOJeM, CBA3GHHHX C NPOUCXOR-
IICHNEM I'DAaHUTONIOB, BaxHelillee 3HA4YeHNE MMeeT INPOBeIEHHMe CUCTeMaTHYeCKUX INer-
DOXUMAYECKAX ¥ COOXMMHUECKUX NCCJIeLOBaHRit ¢ IeJbl HAKONJeHNA M 0G0CWeHns
IoHHHX, XapaKTepma3yoiuX [OBeIeHme TJIaBHHX 3JEMEHTOB 1 BJISMEHTOB-TpUMEce} B
pasJMYHHX II0 BO3DPAacTy, I'€OJIOrM4S8CKOMYy MOJOXEHNO N MAHEeDaJbHOMYy COCTaBy I'pa-
HATONIAX. B npensaraemo#ft MoHorpadum ciejaHa NONHTKA OCOCUEHNS MaTEpUanos 1o
INeTPOXNMUM W TeOXVMHHM I'PDAHRTOMIOB pA3JMYHOI'O TMla, cHopMMpOBaBUNXCA B Pas-
JUYHHE BO3DACTHHE IIEPMONH DBOJKIAA 3eMHOY KODH B NpeleJax DPa3JIMUYHHX DEeT'nOHOB.

EcTecTBeHHO, 4YTO B HacTommii mepmol yrJuyCJeHHO# NpopaCOTKY 3aKOHOMEpHOC-
reit opMUPOBAHAA COBPEMEHHOR 3eMHO# KODH C TOUYKW 3DEHHA TeODHHM TeKTOHMKH
IJINT CEepLEe3HOI'0 BHAMAHMA 3acJyXVBaeT W3ydeHWe CBA3M I'DAHUTO006pa30BaHMA C pas-
BUTHEM DA3JMUHHX IeONVHAMWYECKNX OCCTAHOBOK. IIp¥ 5TOM HEOOXOIWMO YUMTHBATD
npeolJanapmyd KOJMYECTBEHHYD DPOJBL I'PAaHATOMIOB M OJM3KMX K HMM HO COCTaBy Me-
TaMopPUYECKHAX IOPON B CTPOEHNN 3EeMHO! KOpDH.

[IpoGaeme reonmHaMMYecKAX OCCTAHOBOK (OPMUPOBaAHUS I'DAHNTOMIOB B JmMTochepe
NOCBAUEH NepBHil pasmes BBoOHOR raaBH MoHorpagmu (B.M.Mopasnes, M.3.Tuyxosckil
M. J.KyssMun). Mlcxoma m3 IPOCTDPAHCTBEHHOR 3BOJIKIMR I PaHNTO00Gpa30Bauna (ape-
aJbHOE B DaHHEM apxee, UMPOKNEe NPOTAXSHHHE 30HH CRATHA B NO3NHEM apxee - Da¥
HeM IIpoTepo30e, NPenMyLeCTBEHHO JMHE{HHe 30HH [0 I'PaHMLIAM JUTOCHe pHHX TJIAT B
NO3MIHEM NPOTepo30e 7 aHepo3oe), ABTODH BHCKA3HBAKWT COMHEHWE B TOM, YTO I'e0-
AHAMIYECKNe YCJIOBAA 'DAHATOOCDA30BAHAS B DAHHEM NOKEMODHM MOT'YT GHTH OGBAC-
HEHH C TOYKM 3DEHNA TEKTOHUKN IJIUT, KOTODas HAYMHAET OKa3HBATHL KOHTDOJMPYD-
wee ne#cTBMe HA (POPMUDOBAHEE I'DAHUTOMAOB B KOHIE paHHETO-HAyaje no3aHero A0
Kemopus. Jcnonbsys reoXVMAYECKYD TUNN3AUND I'DAHATOULOB J1.B.Taycona !?6ﬂ , @
Takke nocrpoeHus Ix.llmpca ¢ coaBTopamm [?6@}, aBTODH DacCMaTpUBaeMoro pasié’

6



g

b

g8 NDUXOLAT K BHBOLY, 4YTO I'eOlMHaMAUeCKas RJIaccu@uraiyma I'PaHuTONIOB danepo-
g0f N MNO3NHEro NOKeMOpuA TpelSyeT COBepUEeHCTBOBAHUA.

[IpoBelleHNe CHCTeMaTAYeCKMX MccreloBaHmit ycsosait QopMAPOBAHMSA I'PAHNTONIOB
gpedyeT B NepByL Odepelb Pa3paCOTKN MaKCHMAJBHO pHpOpPMATVBHOR METONUKA, TO3-
posgoueit OGBEKTNBHO CpPaBHMBAThH Belyuyne NEeTPOXUMAYECKHe YEePTH U3ydaeMuXx I0-
poll. Bo BTOpoM pasmese "BpemeHna" Ha OCHOBe OPUI'MHANBHOH! METONMKR, NIDPERIO-
geruoft J.C.BoponnHuM [4'7, 48, SCH , paccMaTpuBaeTcd NeTpOoXuMNUecKas TUIN3aAnNA
PpaHTOMIOB, MCXONAWAA U3 CPABHEHNMA THUMOBHX METPOXMMAYECKUX TPEHIOB B KOOP-
HATaxX WeJNOIHOCTU-KUCIOTHOCTY I'DAHMTOMIHHX CHCTEM, JTa MEeTONOJOINS MWCIOJNb—
syeTCA ¥ LA XapPaKTODPNCTUKM SBOMNOIMOHHHX METPOXUMIYECKUX TDEHIOB rJIaBHe fumx
(popmannﬁ TPaHNTONIOB B NOCJelyRuUux IJaBax MOHOIrpaduu.

Ha mpuMepe YKDamHCKOI'O KPUCTAJIMYECKOr'o WUTa B [epBOM pasjene rJji. I pac-—
cMATDRBAETCA 3HAUEHNe NasMHI'eHHO-MeTAaCOoMaTHIeCKuxX MPOLeccoB B (GopMMpOBAHMA
1okeMOpRtCKUX I'DAHUTOMNOB I'DaHyaMTO-THelicoBux odnacTeit (K.E.Ecunuyk,
B.h1.CKOOeﬂeB). Ha ocHOBe oOumMpHO# reoxuMuyeckoi mEpopManuy SHIEDPOHMTH pac-—
cMaTPUBANTCA KaK INDOAYKTH NepepadoTKA MaduTOBHX I'DaHyJWTOB E yCJIOBASAX IOBH-
[eHHOI'O NABJEHNA BOIHOI'O KPeMHUA-HATDMEBOro ¢uiomma Ha perpeccnBHO# cTammy
rpaHyIATOBOT'O meTamopdusma. Ilocrenywmas cMeHa KpeMHUHA-HATDPMEBHX [DaSHATH3HN—
pyomex QIOUIOB Ha KDPeMHUA-KaJneBHe onpeleJiAeT Pa3sBUTNE METaCOMATHYeCKOi
qapHOKNTA3aLAN B COYETAHMA C aHATEKCUCOM. Takum o6pa3oM, NDUBOLUMHE NAHHHE
cBUIETENBCTBYNT 00 omnpenesdomefl posn @IONIHOrO pexmMa Ha POPMUPOEAHME I'pa-
gETORAOB T'PAHyJIUTO-THEHCOBHX o6nacTell, T.e. Ha MPOLECCH I'PAHMTOOGDA30OBAHUA B
yCIOBEAX HWEKHMX TODA3OHTOR 3EMHO KODH.

BeposiTHOE@ 3HAYEeHNE I'DaHUTU3auuy B QOPMUPOBAHMN COBDPEMEHHOH KOHTWHEHTAaJb-
golt XOpH paccMaTpUBaeTCA BO BTOPOM pasieJie TJi. I npemsaraemoit padoTH
A.ABeycom, T.®.llepbakosoft n J.H.KykJieem Ha nmpuMepe GeJIOMOPCKOIO KOMILIEKGCA
Banrmiickoro mmTa. AHaJM3NPYSA NPeNCTABUTEJBHHE IeOXMMAYECKNE NAHHHE, aBTODH
IpAXONAT ¥ BHBOAY, 4YTO PODPMUPOBAHME OOJBUOIO KOJIMYECTBA ILUIATMOKJAB0BHX ODPON
ga nepefoBOM PPOHTE I'PAHUTH3ALNM METa0as3UTOB ABIACTCA CJCACTBMEM HAKOIJIEHUA
IepeMeleHHOI'0 KOMIOHEHTAa — HATPHA Ha QpPOHTe B3aUMOmeiCTBUA KDPEeMHHMA-KaJjMeBHX
TpaHATM3APy LMY QUIOMIOB ¢ OCHOBHOR mopomoft. IIpm aTom oTcyTcTBme PpoHTa Gasn-
fukarmm o6®BACHAETCHA TeM, YTO PUIBTPALMA B BEeDXHUE I'ODM3OHTH OCTATOYHHX I[OCJe
I'PEHRTU3ALME DACTBOPOB, OCOT'AlleHHHX XeJe30M B MarHueMm, NPONCXONNT B YCJIOBUAX
doraroft sTMME sJeMeHTaMM Oa3snToBOM KOpPH. OTCYTCTBHE KOHTPACTHOCTH B COIEpXa-
ErAX cmmepodmyoB B pacTBOPAX M OKDyXRalimx mopomax OOCyCJOBUJIO TOPMOXEHRE OG-
MeHHNX peakumi#t, m pacTBOPH MOIJM PMABTPOBATHLCA BIJIOTH IO INOBEDPXHOCTH 3eMHO
XODH,

CreneHp NOKMCJIEHUA CYILECTBEHHO MeTadasmTOBOX apxeficKO@f KOpH B Ipomecce
PaHHeNpoTEpO3OiicKOfl PpPaHNTN3aIUA DACCYATAHA HA OCHOBE IAHHHX, INOJy4YeHHHX B
Iponecce meTaIBHOI'0 IE€OXMMNYECKOrO KapTUPOBAHMA.

Cyng mo mmemumMcs MaTepranaM, I'eOXMMMYECKas 9BOJIOLMA DAHUTORIOB B 10—
KeMdpmn B 1esTOM OTBeuasa HampaBJIeHMBD, KOTOPOE MOXET OHTb HNOGCTATOUHO TOYHO
Ollpeneieno TePMAHOM "TOMOIpDOMHHIT reoxmvuueckuit TpeHn". XapaxkTepusyemui# TpeHN
3 I'Dynne NeTPOr'eHHHX 3JIEMEHTOB INPOSABAAJICH B NPOI'DECCHBHOM yBEJMYEHMN KDEMHE-—
KenorHogrp nopon B ux ofCuel mWeJOYHOCTH IpH HapacTawilleM NOBHWEHWAM POJI Ka-—
3, mvepwelt m IpOTEePO30e CKAYKOOGpa3HuR xapaxTep. llpw 9TOM Takke HaduwiaeT-
°@ YBOMmuerNe posm JMTOPMIBHHX BJEMEHTOB-TpHMecedl, Mporcxoiduee Ha goxe 06—
mzz:eninenm comepranmit sieMeHTOB-cHAepofmioB. CrenyeT NONYepPKHYTDH BaH(HOCiB

STAJBHOrO M8yyeHMA BenyUMX TeHAeHUNH reoX¥MIYeCKOl 9BOJKNIMM OTIREJNb
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HHX cepuit n
-~ p " Gopmann#t rpamurTonuos m ux COOTHOWOHMA C 0o6mUM HaNpAaBJIEHMEeM Te0-
YeCKON IBOJIOINY IPAHMTOOCDPABOBAHUA B npeneJax noxemdpnﬁcn.ﬁx nnaTdopMm U

CHISAYATHX COODyXeHmA. ONHMM N3 3PPEKTHBHHX METOLOB U3Y9EeHNA 3BOJIOINOHHHX
TEHNOHLWMA PA3BATHUA MarMaTMYECKNX cepmit gBlAeTcH N8TPOXUMUYECKUA TPeHHOBHH

aHamm3. Tak, CpaBHEHNe [eTDOXMMUYECKMX TPEHIOB TUNOBHX CEPHMil M KOMIIEKCOB Ha
OCHOBE TaKOr'0 4HaJu3a MNo3BOJAET cleJaTh BHBOIN O IBYX NPUHININAJLHHX TEHICH-
LUAX, XaparTepn3youuX CYLHOCTH IeOXUMHUYECKO# 3BOJKLNN IDAHMTORNOB: I) roMo-
IDOMHOE M3MEHEHUWEe XUMMUECKOI'0 COCTAB& WIA KOHKDOTHHX KOMIJIEKCOB M cepmil, moj-
UNHADIEECA NPAMOE KOPPeJAINOHHOR 3aBHCHMOCTH MexIy KPeMHEKWCJOTHOCTEI ¥ me-
JIOTHOCTBY IIOPOX, 1 2) ofWad TeoxXyuMUuYecKasd HBOJOINA ['PAHUTONLOB BO BPEMEHHU,

NPUBOLAUAA K NOCJENOBATEJBHOMY IIepexony OT MEeHee 1eJIOYHHX TPEeHIOB K BCe 6o-
JIee WEeJOYHHM, BTopas TeHAGHIMA B KOHEYHOM WTOTe B Handosblie#t CTENeHN OIpele-
JA6T DeOXUMMYECKMN 5BOJWINOHHHI TpeHI IpaHUTOMIOB: IporbeccHUpyiiliee BO3pacTa-
HUue colepkaHuit JUTOPMIBHHX BJEMEHTOB IIpM NapaJsulesbHOM CHUXEGHHM DOJM CHIEPO- !
¢nroB. OGe »Tm TEeHOEHLMM, KAK MOXHO CYINTE IO IIPNBEIEHHHM B MoHOrpagmil Mate- 4
pnanaM, OpOSBAEHH B LMPOKUX MaciTadax B IpeleJax KpyNHeMumx I'DaHUTOMIHHX |
npoeuHm#t Yl wxkHOTO o6pamneHus Cuompcko#t MiaaT@opme 1 IPYyTUX DErMOHOB. [Ipm

3TOM UETKO TPOSBIAETCHA CBA3b MEALY 9BOJOIMOHHOE CTYIEHBI0 KOHKpeTHOH dopmarun
! CTeNeHbD 3PeJOGTH KOHTUHHEHTAJbHO# KODH, B YCJIOBHAX KOTOPOH#l IPOMCXOLMT dop-
MADOBaHNE TPAHNTOMIHHX Ceprit. JIMEHHO 3TMM MOXHO OOBACHATH Da3BHTHE HauGoJee
0GoraleHHHX PeIKUMA 2JEMEHTaMi I'PaHNTOB NOBHUEHHOR WEJOYHOCTH B yCJOBHAX

3pesoff KOHTMHEHTAJBHO! CraNMIecKod KODH, YTO DPE3KO KOHTPACTUPYET C HavaJbHh-
ME 9BOJOLMOHHHMY CTYIEHAMA [DAHNTOMIHOTO MarmaTmama (IUIarnorpaHMTONIH, DHIED- |
GATOMIH, YAPHOKUTOMOH), KOUIA B HamOoNnbliei CTEeNEHW BHPaKaeTCA 3aBUCUMOCTD CO-
cTaBa T'PAHNTOMIOB OT CYUECTBEHHO 6a3MTOBOI'O ¢yOcTpaTa DaHHe! KOHTHHEHTAJBHO! ]
KOpH ¥ BepxHelt mMaHTHHu, 3

B ra. II moHorpadmr Ha npmmepe Yparna (I'.B.lepuTarep), WEHOI'O O6paMIeHUA
Cuémpekoit muardopmu (I.C.Bopomun, E.H.Antyxom), a tawxe Tanbp-llana u Ilammpa
(B.C.JyrkoB, B.B.Moraposckmii) paccMaTpmBaWTCA I'€OXMMAYECKAE OCOGEHHOCTR Ipa- |
HuTORNOB (aHeposofickoro BospacTa, Haauume YeTKOr'o TpeHIA NETPOXUMMYECKOi
9BOJIKIMA I'PAHUTOMLOB B TPOTEPO30ilcKOe M NaJseo30fickoe BpeMd E IpeleJgax o6Wwp- |
Holt Teppmropmm, NpelcTamBisgbimeidl wrHOe odpamneHme CuOmpckoil mwnaTdopmu, MoKa3za- |
HO Ha OCHOBE CHCTEeMaTW4YeCKOT'O0 TPEHICBOI'O aHaJ/mM3a, NO3BOJUBLErO 0XapaKTepn3o- |
BarTh OCHOBHHE YEDTH NETPOXMMAYECKOX 3BOJINIUNA I'DAHATOWIAOB B CJOKHO IOCTPOEH- |
Hux permoHax TyBH, Enncefickoro xpska, BocTouHoro Casgna, BocTounoro IlpuGaii-
KaJkd B BATEMCKOI'O IJIOCKOTODPBA.

DBosee caoxHui# xapakTep I'eOXAMUYECKO} 5BOJOLUY I'DAHUTONLIOB BHABJACTCH LA
CKJagJaTHX obnacTelt Ypana m [laMmp-TAHBWAHBCKOrO peruoHa. Tak, miasa Ilamupa 1
Taup-llags, wcxons u3 OCMMADHOTO ¥ TWATEJBHO NPOPAGOTaHHOIO I'€OXMMMYSCKOI'O Ma-
Tepnata, B.C.JyTkoB m B.B.Moraposckn#t nonuepxmBawT CJORHOCTL U IPOTMBOPEdA-
BOCTP o0uWe# KapTmHH IeOXEMAYeCKOR 3BOJOUMM IDaHUTOWLOB DETMOHA BO BpPEMEHH.
Hapamy ¢ Kosm9ecTBeHHO NMpeolJafiapiiMA IDAHUTORIAMH, ['eOXNMMAUECKAS 5 BOJOIRA
KOTODHX CJIenyeT TOMOZpomMHOMy Tperny (Kmmui [ammp, wacTmudo Wmuuit Tanp-llans ¥
Ip.), Hadmopawrca npuMepH (CeBepHuit [lammp » mp.), KOrma B I'DAHATOWAax CXOl-
HHX TUIOB 0pA Nepexome OT NpoTepo3ofCKMX ofpasoBaHmit K NMponyKTaM daxeposolt-
CKOTO MarmMaTi3Ma HMeeT MeCTO CHIKEHFe DOJI KaJns NDPU yBEeJNUeHMM KoHreHTpaund
psa JATOPUIBHHX 2JeMeHTOB-upuMecelt. B.C.JIyTkoB ¥ B.B.ioraposcknit 06BACHALT
Hadubnaemoe pasHOOGpa3sie I'eOXVMUIECKUMX TPEHIOB B W3y9Y8HHOM MM pernoHe B/MA~

HueM neTpoxumMmyeckoi yHacJiel0BaHHOCTY, BHpaxablleicd B 3aBNCEMOCTH COCTaBa
8




$aHePO30ICKAX I'DAHNTONLOB OT XapaxkTepa Iokem6pnitckoro cyocTpara, cJarapuero’
HUXHME TODU3OHTH KOPH.

B ¢BA3K ¢ 3aTPOHYTOt mpodjeMo# GOJBWIOE 3HAYEHMEe UMEeeT BCECTODOHHEE HCCJe-—
J0BaHMe I'eOXMMMYECKUX OCOOEHHOCTell HMRHEKODOBHX I[PaHNTOMAOB rpanyJjurosoil ga-
(n MeTamopdusma, JopMupyoUMX MHTDPY3UEHO—uarMaTH4yeckue n NalnHeHHO-MeTaco-
MaTHUECKNe DANH SHIePOUTOMMHOTO I YapHOKMTOMAHOI'O COcTaBa. B NepBoM pasieJe
. ul moHorpagmm (B.Il.AHIpeeB) NPONCXOXIEHWE HHIOPCUTOMLIOB X YaPHOKUTOULOB
paccMaTpPUBAeTCA KaK HeOoThemIeMas 4acTh NpPOLEcCa 9BOJOLHUK TJIyOMHHHX MeTaMop-
JM4eCKUX KOMIIBKCOB.

B.[I.AHnpeeB OGOCHOBHEZET DOJIb METACOMATUUYECKHX ABJeHWH B QOPMHDPOBaAKRM IH-
1epOnTONIOB (mopacniaBHas KpeMHBfi-HaTpueBag MeTacoMAaTH4YeCKasd NOATOTOBKA KpPHUC-
ralUIMYECKUX CJIAHIEB ¥ 00pasopaHMe NJarnorseficoB), a TakKe JaPHOKUTORIOB (MO-
paanIaBHHﬁ KpeMHH—-KaJueBH MeTacoMaTo3 3HISPOATOB I IJIAUMOIHEHCOB ¢ IOCJ]e-
IyDIM @HATEKTHYECKUM BHIJABJIEHMEM YaDHOKATOBHX pacmiaBoB). OCOGEHHO NOLYep-
xupaeTcAd Belyllee 3Ha4YeHMe KaJmeBOI'O METACcOMaTO03a B 0Gpa30BaHMN YAPHOKKTOB B
apxeiiCKAX KDHCTAJIIOC/AHIEBO-TINaruorHe iCOBHX KOMILIeKcax. PasemTue meracoMaTn-
yeCKUX NPOLECCOB IPM 3TOM CBASHBAETCA € MOLUHHMM INOTOKAaM# MAHTHIHHX @uibMIOB,
0cO0GHHO MHTEHCHBHHMI Ha DAHHWX BTaNax DasBUTUA 3eMHOI KODH.

K amcy OCOCHX THIIOB I'DAHMTOWIOB, COCTABJAKLUX BAKHOE, HO N0 CHX NOD OKOH—
yaTeJBHO HE NO3HAHHOE 3BEHO B 3BOJIKIMOHHOA LIeNM NpolecCOEB IPaHHTO06pa30BaHNA,
npualiexaT panaxkmsu. ClenuduyecKas OBOMMHASA TEKCTypa 3THX PAHUTOB B COYe—~
TaHM# ¢ HEKOTOPHMH XapaKTEDHHME OCOGEHHOCTAMM WX [eOXWMHM, & TaKk#e OrpaHd-
geHHHS BPeMEHHOHA nepuon QOPMHMPOBAHWA THUIWYHHX palakyBA B NpefesaXx 3eMHOIO
§apa CBUIETEJBCTBYOT 00 yHHNKAJPHHX YCJOBUAX OGPA30BAHMA 3TUX IIOPOIL. Pacumg~
poEka TaKMx "OCOCHX" yCJOEMZ 00pasoBaHma DamakuBH, OGCYxIaeMag BO BTODOM M
persem pasgesax ri. Il (B.B.Jlaxosuy # D.T.Cyxopyxos), TpeGyeT IaJbHeiinero
HaKOIJIEHAA M TUATEJBbHOI'O aHaJ3a I'eOTeKTOHWYECKOI'0, NETDPOJOIMYECKOr0 U I'el-
YYMZYeCKOro Marepuana. Ui DanakuBy BaxHOe 3HAYeHUE UMeeT BHABICHNE BPEMEHH
 MexaHm3Ma 00pa30BAHMsS OBOMIOB KajimeBOr'o I0JeBOI'O WNaTa B IPOLECce 06paso-
paHEdg rpannra. B.B.JsxoBruem sTa npodjema pewaeTcd, MCXONA M3 XapaxkTepa pac-
opeleJeHns dJIeMEHTOB—IIpEMEce#l B NOPONOOOPa3yolNX MUHeDasax I'paHnTa: GMOTHTe,
LIargoxaase, KBaple, M3BJEYEHHHX N3 OBOWIOB ¥ ¥3 OCHOBHO# MaccH rpaHETa. Oc-
HOBHBAACh Ha TOM, UYTO IO XapakTepy paclpeleseHWA MHIUKATODHHX 3JIEMEHTOB~IIpA-
Mecelt MIKDOBKJIUEHAA IIOPOLOOCPA3YRUNX MUHEPANOB, W3BJe4YeHHHE N3 OBOWIOB, OKa-
3IMCH NpYHAMLIeRAUUME K CaMhHM DAHHAM TEHEDALMAM 3THX MAHEDaJoB, OWI CHEJaH
BHBON 0 GoJiee paHHEM OCPA30BaHNW! OBOMAOB B M3YYEHHHX DANAKWBR N0 CPABHEHWD
¢ 0cHOBHOM MaccoR rpaHuTa. Q0pMUPOBAHME I'PAHATOB C TEKCTypo# panakmbBy
B.B.ImxoBuu 0O6BACHAET Pa3BATHEM CBOEOGDPASHOIO JVKBAIMOHHOI'O Ipouecca, o6yc-
T0BNeRHOro mufmabTpanue#f B "cyxyw" marmMy MaHTHHHHX BOIHHX QuibmmoB ¢ gropoM.

C XoHeunmvm anddepeHIMATAMI MACCHBOB DaNaKMBi B pAle CJIyuaeB CBA3AHH fa-
[ aNBOMTM3NPOBAHHHX ¥ I'peii3eHM3NPOBAHHHX I'DAHUTOB (amorpasToOB) ¢ Xapak-
TepHof penkomeTanbHO# MuHepaJn3aumed (KoIymOonT, KACCHTEDHT, MONMCHSHUT R
1.), JroMy cnerudugeckoMy THIY I'DAHNTONIOB IIOCBAUGH yeTBepTHi pazzea ra. Il
*:::orpamm (A.A.Beyc, T.®.llep6akoBa). AnorpadHuTH DacCMaTPMBAKTCSA KaK peé3ytb-

8BTOMETaC OMaTHUECKOI'0 npeo6pa3oBaHis NMPOAYKTOB PacKpPUCTaaM3allui JUTHA-
@Topnemx pacnIaBoB, OGOraMeHHHX JeTyddMd. PaccMOTPeH CJOXHHE XapaKTep MeTa-
SMaTHYGCKO) RONOHKM MACGHBOB ANlOrDAHATOB, OOYCIOBIGHHHH 0OpasoBaHMeM cepun
fﬁﬁfﬁ" 00TaueHnA NepeMEIHHEMA KOMIOHeHTaMy (HATDEEM I KameM), NOcreiona-

O Nepexpupawmux Apyr Apyra B Nponecce MHQUILTDALMN 3ameliapumx PacTBODOB



E MaCCHUEE anor'PAHNTOB 10 BOCCTAHMO. CDABHEHME cpemHux XUMAYeCKUY ¢oGTABOB Ol
HOTWIIHHX MacCCUBOB alloI'PDaHATOB LOKeMOpuiickoro, llaneosolickoro p ME3030HGKOTO
EOspacTa IOKa3ajo OTCYTCTENE CYWECTBEHHHX pasJiuuii NeTPOreoxrMuieckux 06oGey.
t1ocTell anorpaHiToB B 3aBUCHMOCTR OT Bo3pacTa. O6pasosaune IPOMBUNEHHEY KOH-
LeHTPaLMi TaHTala B anorpaHuTax OCBACHAETCA ImPEepeHuvaumel#t HUoOug g TaHTang
B 30HaX KWUCJIOTHOI'O BHUEJIAYWBAHNA M TOCJeLyoueld NpedMylecTBeHHOK KOHUEHT Dalme;
TaHTasa Ha JpoHTe odoraeHna NepeMeuweHHHMN KOMIOHeHTaMA.

TakuM 0Cpa3oM, B NpeiLCTaBJIEHHOE MOHOI'Daguy PacCMOTDPEH DAL BONDPOCOB, cBg-
3gHHHX C TNPOCJEMO#t MeOXMMUYECKOR 5BOJIKIMY I'DAaHWTOMIOB. MccieloBakus B sToj
06J1aCTR OHJM vcTaBreHH B MHcTwTyTe jmrocdepw B 1986 I'. B COOTBETCTBUMM ¢ mja.
HoBoil Tewmo# "TeoxU.U2CKas 3BOJILUA I'PAHUTOUIOE B MCTOpMn JmTocdepH". OcHogp-
HHE Pes3yJbTATH 5TUX WCCJeNOBAaHMI M3JIOKEHH B MOHOrpagum, K y4acTH B KOTOpoOj
GWIN IpUBJEYEHH TAKKe COTPYAHUKN DALE aKaleMAUECKUX yYDPexIeHWii. ABTODH OTnaiy
cedée OTYeT B TOM, 4YTO odcymﬁaemue B MoHOI'paduy BONDPOCH I'€0OXMMUYECKOM 3BOJMyy
CDaHATONIOB TpedywT INaNbHeilumx LeJieyCTpeMlIeHHEHX KuccJjenoBaHmit. OHM HallebTcyg,
4T0 MOHOI'padus OKaxeTcs NoJe3Ho# B nasbHeimedl paspacoTke 5To#l BakHOR LA mo-

3HaQHWA YCJOBHIl 06pa3soBaHUA JUTOCHEDH NPOCJEMH.
A.A.bBeyc

Comcox coxpaueHni

AG — aJBluT
En - OHOTHT

Tp - r'paHar

KB ~ KBapI

Kn —~ KWaHUT

KImil — KaJIeBHi#l I0JIeBO# wmaTt
Ma — MUKDOKJRH

Mo - MOHOKJIMHHH} ORPOKCEH
My — MyCKOBHT

Wr ~ MarHeTHUT

OaH — OKCHaHUT

OptT - OpPTOKJAa3

In -~ IJIaTHOKJAa3

Ca - CcJpna

s — BHCTATUT

Pn ~ pomOMYEeCKRil MMPOKCeH
Po - poromad oOMaHKa

f - YaCTHag XeJe3UCTOCTh
P - ofuafg #eJe3ACTOCTH
X3 — MOJBHAA LOJ7 KOMIOHEHTA a B (ase m
gl — 8KTHBHOCThL KOMIIOHEHTa & B (ase m

K - KOoQuuMeHT pacIpeneseHns



BBEJEH/E
TeonnHammyeckue OGCTAHOBKY (OPMAPOBAHNWA IPAHATOMIOB B Jmrocdepe

[Ipm paccMmoTpeHnn IeoJAnHaMuUyeCKUX OCGCTAHOBOK (POPMUPOBAHMA I'DAHATONIOB B Ka-

yeCTBE OIHOR N3 BaxHeAUMX NPeUNOCHJIOK NPUXOIRTCA NDUHAMATH W3BECTHOE IIOJIOKe-
gme © TOM, 4YTO, C OLHOH CTOpPOHH, I'PAHUTHHII MarmMaTu3M 4YeTKO NIPHYypPO4YEH K CKJIal-
gaThM OCJACTAM MO3IHEero AOKeMOpuA ” daHepo3osd, BO3HRKAWWLAM Ha I'paHAUax JATO-
cfepHHX IUIAT, & ¢ APYroff — OoJbllasg YaCcTh MUPOBOrO O0BeMa I'DAHMTONLOB JOKaJM-—
30BaHA B COCTaBe I'DAHNTHO-MeTamOpPPUYEeCKOI'0 CJ0A 3eMHO# KOpH, CJOXEHHOI'0 paH-
HeIOKEMOPUACKMMY KOMILIEKCAMM, 110 OTHOWEHMI K KOTOPHM HeBO3MORHO B HOJHO#! Mepe
IpEMEHATE TEKTOHNYECKHe MOZeJM, DaspaCoTaHHHe IJA MO3IHEeNOKeMOPMACKHX 1 ¢aHe-
po30RCKHX odpasoBaHnii. Ilosnarasg BOBMOXHHM I I[eJECOOGPA3HHM NDUHAATE B KAYSCTBE
OCHOBH JUIA &HAJM3a reOJVHaAMWYECKNX OCCTaHOBOK fOpDMEpOBAHMA I'DAHMTOHMIOB COBpE-
MeHHEHE TEKTOHNYECKHe NpelCTaBJeHMA, oColmaeMHe Teopuei TeKTOHMKR JIUTOCHepHHX
[JAT, HEOOXOnmMO, CJeNOBaTeJBHO, OTMSTHUTh, YTO JUUB AJIA NOCJaeIHuXx 2,0-
2,5 WIpR JeT I'eOdMHaMUIECKNEe OPOIECCH HA Hawei NJiaHeTe MOLYT aHAJM3UPOBATBCHA
Ha OCHOBE 3TO#l Teopmu [IOI] , DN CO3MAaHUM KOTODPOH# ompeiesAmuuMy GHIN TAHHHE
0 COBpeMeHHOl reommHammKe 3eMIM U NpH pa3padoTKe KOTOPOil WMPOKO NCIOJH30BAJ-
¢4 MOTOL aKTyaJau3Ma. ITH BDEeMEHHHE OI'DaHMYEHMA BIIOJHE IOHATHH, TAK KaK IMEH-
Ho 2,0-2,5 MIPI JIET TOMy Hasan CWIN 0Cpa30BAHH IBe BEDXHUWE OGOJOYKA - JUTO-
cfepa m acTeHocPepa B o0memMe, OJM3KOM K COBDEMEHHOMY [34’ﬂ . Qg dosee paHHUX
3TaloB SBOJWLMAN NPUXOMATCA MPUBJISKATH, Kak OyLeT BHOHO HUWKE, IDyI'He TEKTOHE-
JeCKHe KOHIIelInHu,

lpacTynas K pacCMOTPEHNK I'eOINHaMMYeCKnx 0GCTaHOBOK (POPMUDPOBEHASA I'PaHUTO-
RI0B B NO3IHENOKeMODAMHCKOR M (aHepO30MCKO# MCTOpUM Da3BUTHA 3eMIR  yKaxeM,
9T0 BO3MOXHOCTE BHABJICHHUA CBA3E}l MEXIYy OCOCGEHHOCTAMEM COCTABa MAarMaTHYeCKHX
IOPOL M yCJOBHAMM X PODMHUPOBAHHA IIPERAe ECEr'0 olpelelaeTcAd MOAXOAOM K THIM-
3aIME MarmaTm4ecKuX IOpon BooOue ¥ TPAHUTONIOB B YaCTHOCTH. B 3TOM OTHOWEHHH
HeO(XOmMMO 3aMeTHTh, 4YTO HaudoJee pa3padoTaHHHE NeTPOXMMAYECKHEe METONH aHaIy-
3a 7 Kmaccudurauuy CPaHUTONIHHX [4’7, 9@ cepril OKa3HBAKNTCA IOCTATOYHO MOUHHM
RACTDYMEHTOM aHaJM38 COOCTBEHHO MarMaTHYeCKO# SBOJWIMM DONOHAYAJNBHHX pacmaa-
EOB, OIHAKO MX BO3MO:KXHOCTHM CTaHOBATCA OI'DAHMYEHHHMM B OTHOWEHWN BHABJICHUA
COcTapa MarmMareHepupyblle# cpelH U eOANHAMWYECKAX ycJoBHi gopmuposaHma Mar-
Mi. B cBA3M ¢ 9TUM IOCTENEHHO CHOpMHPOBAJIOCH HECKOJBKO 0C0COGJEHHOe HanpaBs-
TeHNe BCcIONOBAHMA NPEMMYUECTBEHHO I'eOXMMIYECKMX OCOGEHHOCTe# I'DaHATOMLOB.

K aucsly nepBHX HONMTOK TaKOr'o poia MOTYT GHTH OTHECEHH IDPENCTaBJICHMA
B-M.Bepﬂancxoro, KOTODHI pasJmnyaj I'Pad¥TH CO CPeH-OPTATOBHM Naparexse3ucoM
AKUBCCOPHHX MIHEDAJIOB ¥ WIBMSHUT-MOHAIMTOBHM Naparedesuco. losnHee [BII] GH-
10 npennoxeno BHIEJATH NIBaA TWANA I'paHATOMIOB: S M I, KOTODHE Da3JMYawTCA B
1eDEy; OYepend cnocoGoM 0G6pa30BaHMA NEepBUYHHX MarM. darmd, raipe Hayauo I'pa-
4T OR g THOa S, ofpasyoTcd 3a CYeT NepellaBleHdd MeTaoCaiakos, a MarMe THUIa



I o0pa3yiTca 38 CYET I'JyCHHHHX MArMaTHYeCKMX NODOL OCHOBHOI'O cocTaBa. B nmane-
HejiilleM OWIM DAGCMOTPEHH Kak meTporpafuueckme, MEHEDaLOrWISOKUE, T'eOXMMAILG—
Kie pasJjiMvdA I'PAHUTOB 3THUX THIOB, TaK ¥ OCOCEHHOCTM MX TEOKTOHMUECKOIO NOJIO—
KEHAA B OPOI'eHNYEeCKHUX NOAcax [?5@]. DBHJIO yCTaHOBJGHO, 4YTO IDaHATOMAH THOA §
XapaKTepusyoTcaA CPeH-OPTAT-MArHeTUTOBOM accolpannell aKuecCODPHHX MUHEDAJOB,

s:/BGSr OTHOUWIGHMe B HUX CocTaBJjfAeT Gosee 0,706, a B muijepeHUMPOBAHHHX Ce-
pUAX ITOro THUNa NOPOA NpeoldyalanT TPAHNTHHE PA3HOCTH. CpelM I'PaHMTOMIOB THIa
I B nudepeHLMPOBAHHHX CEPUAX NPeOCNaNalT TOHAJNT-TPEHOIMODATOBHE Da3HOCTH,
napareHesNCH aKLECCOPHHX MHUHEDAJOB NIPeINCTaBJIOHH WJIBMEHNT-MOHAUUTOBOE acco-
mmarme#t, a ©' 8r/%0sr orHowenne o6wuHo Menmme 0,706 [350) .

3T0 pasleJieHNMe I'DAHUTONIOB Ha OBA MUHODPAJIOr'0O-TeOXNMAUYECKNUX THIa IO IPUpo-
e POIOHAYAJLHHX Marm GHJIO IONOJHEHO B INocJeLHWe TOAH KJiaccuukauuei Ha IpUH-~ -
[MIe IJIyGMHHOCTH, CoBlnalawilieM B 3HAYWTEJBHOR Mepe C IeJIeHHEM IO COCTaBy MaTe-
praJa MCXOIHHX DacIJIaBOB. JTa Kaaccudurauusa npelyCcMaTpuBaeT BHIEJEHKE TaK Ha-
3HBAEMHX KODOBHX ¥ MAHTHilHHX (a2 TaKkxe B IIPOMEXYTOYHHX MaHTHIHO~KODPOBHX) I'pa-
HUNTONIOB [§I8, 36ﬂ . Pasanung mexmy STHMm TUIam# I'DAQHUTOMIOB OTMEYawTCA MHO- !
PUMM BCCJeOBaHMAME (B OCHOBHOM [0 MMHEDAJIOTHYSCKMM N I'€OXMMHAYECKHM NpA3Ha-
RaM [16@ ), TIpuYeM B HOKOTODHX CJydasfx »Ta TUIN3alMA MOX6T CHTH yBA3aHa 1 ¢
PeOIMHAMAYECKAMY yCaoBUsMR fopMMpoOBaHus. Hampumep, CpPaBHeHHE Me3030HCKMX
rpadu TounoB KmHoro BepxosHba W OXOTCKO—YyKOTCKOI'O BYJKAHWYECKOT'O NOsACa IOKa-
3aHO NpPHHAILIOXHOCTH NEPBHX K KODOBHM, & BTODHX K IDOMEXyTOYHHM KODOBO-MaHTRHi-
HHM TDAHNTORIAM [?OQ . Taxkoe pasgneseHwe GJM3KO COOTBETCTBYET NPELCTaBJISHAAM
0 DODMEPOBAHMA BTHX I'DAHUTOMIOB B Npenejax UMPOKOH 3OHANBLHOM MOJOCH aKTUBHOMN
KOHTMHEHTANBHO! OKPAMHH aHIVHCKOI'C THIAa [IOI] .

[IpencTaBisieTest, TAKMM, 06pa3oM, UYTO reOXMMMYeCKas THIA3aUns MarmMaTR4ecKux
IOpON BoOGEe B I'PAHWTORIOB B YACTHOCTH NO3BOJsAET HanboJee IOJHO yBA3ATE Ieo-
XUMHYECKRe OCOGSHHOCTH NODPOA C IeOJMHAMAYECKNMM yCJIOBHAMA MX (QOpMADOBaBMA.

TeoxmMpueckne TUIH I'PAGHUTOHNIOB

BONpoGH IeOXMMUYSCKOJ THNM3ammu PaHNTOMNOB Handolee MOCJENOBATENBHO Dpas-
padoTaHH B padorax J.B.Taycoua [:26I:| n M.}/.KyspmvuHa [__IBO]. CoryacHO npel-
CTABJEHNAM 3TUX UCchenoBaTejell reoxuMudecKmii TUI OOBEIMHAEST I'PYyNNH MarmMaTi-
YeCKNX TOpOI, OJNSKAX KaK [0 XMMMYECKOMy M MHHepaJlbHOMy COCTaBy, TaK U 10
KOHIIEHTpalldAM ! paclpelelieHNK DPSIKUAX 3JEeMEHTOB K cJiarapimx eIWHHEe MacCHBH

AN ByJKaHNYEeCKMe NOCTPO#kM, B cuydasax MHOroPa3HHX MACCHBOB OTMEYaeTCsa HE
TOJIBKO CTDPOr'O ONpeneJieHHHR, CBOHRCTBeHHHf NaHHOMYy TNy XapaKTeD 3BOJINLUAA NeT-
DOT'eHHHX ¥ OCOGEHHO DeIKEX 3JEeMEeHTOB, HO U COOTBSTCTBEHHO OUpPeleJieHHHH Hadop
NO3MHUX TOPON, NOCTMArMATHYECKMAX WM DyIHHX oOpa3oBaHmni. I'eoXxMMHYeGKoe CXOINCT-
BO NODPOL onpeieJAeTcs OCUHOCTHKO YCJOBHH M cnocoGa o6pa30OBaHWA M HAXOOMT OT-
PaKeHue B NPUYDPOYESHHOCTH NOPOZL K ONpsiesleHHHM I'€OIMHaMHYECKHM OGCTaHOBKaM
[EBQ]. OnHT reox¥MUYeCKO® TUNUBALMM NOKA3HBAET, UYTO NPM COMNOCTABJIEHMA CJELy~
eT UCIOJBb30BaTh DEIKO3JEeMEHTHHI COCTaB MOPOL B CTPOr'0 OU'DAHWYOHHHX IeTpoXnvi-~
YeCKUX pamKax, T.e. I'DAHUTH CJIelyeT CPaBHMBATHL C IDaHUTaM¥, I'DAHOIDPUODUTH -

¢ rpasoimopuTaMm u T.n. TOJNBEKO TakMM OGpPa30M MOKHO YyYECTh W WCKJIONYWTE BANAHRE
npoueccoB mufepeHIann! DaACHNaBOB, &,CJeIOBATENBHO, DACCMATPHBATL IeOXIMA-
YeCKNUe OCOOSHHOCTM NODPOL KaK Pe3yJabTaT nx QOPMIPOBAHNA B COOTBETCTBYMUMX €0~
AUHAMAYECKUX OOCTAHOBKAX. ONHAKO NPI BTOM HEJNB3A 3a0HBATH, YTO MH mpaxTHyeck!
BCErha UMeeM LeJIo Wid ¢ cepueyf mopon, WM B CJydae MarMaTWyecKmx nopoL G Pi~

JIOM UHTDY3MBHHX NOPOX, QOpMMpyLUMX MHOIOPa3HHe MHTDY3UBHHE Teia.
12



B radan, I npuBeleHH COMEDKAHMA IE@TPOIEHHHX OKHCJOB M pAla DPeIKHX 3JeMeH-
T0B B DPA3JIMYHHX I'6OXUMAYECKUX THIAX I'PAHATOMIOB, KOTODHE NOJb3YWTCA UNDPOKEM
pacnpo¢TpaHeHneM B PaHepO30RCKMX U NO3NHEHNOKOMODRUCKUX CKIANYATHX I10ACAX. Hr-
£ MH DacCMOTpmMm Kaxnuit reoxumuyeckmit Tun. [IpenBapRTeJsibHO 3aMETHM TOJBKO,
qT0 U1 BHIGJEHNA I'eOXMMHYECKHX THUIIOB I'DAHATOB MOI'yT MCIOJB30BaThCA Kak I'eo0-—
xUMAYEOKMEe NaHHHEe, Tak B HEKOTODHX CJAydyadX W NeTPOXHMAYECKHE OCOOSHHOCTH
[paHATOB U XapaKTepPHHE MWHepaJbHHE NapareHesucH., HanpmMep, IJArROUDaHETH TO-
JOBTOBOI'C pANA ¥ I'PAHUTOMIN aHIE3NTOBOI'O DANA XAPaKTePU3YWTCA NPe0CJaaaHReM
HaTpEA HAll KajJmeM, arnanToBHE I'DAHUTH — BHCOKMMR 3HAYOHMAMH KO3PPuaLEeHTOB
arnagTHOCTA, I'DAHUTONIH JATATOBOI'O DANA - NOBHIUEHHOR mMeJOYHOCTHED B T.X. Cpend
peIKUX BJIEMEHTOB M Da3lUeJieHUs I'PaHBTOMIOB HamboNee BaxHEME ABIAWTCA ¢rop,
peliK#e UeJIOuH, CTPOHLMHA, Oapuit, B pALe CJyYaeB HUOORH, TaHTaJ, LADKOHRYE, ragf-—
gull, Pelkne 3ewum. Hanpummep, nuaoMasuTOBHEe DOIKOMETAIbHHE I'DAHETH YeTKO BHIS-
JARTCR 10 NOBHUEHHHM COLSDXAHWAM ¢TOpa W GOJNBUNHCTBA JATOJUJILHHX DeIKAX 3Je-
MEHTOB, & CONepXaHMA OapmA ¥ CTPOHUMA B HAX AHOMAJBHO HEBKA. B TO Xe BpeMA B
rpeHATORIAX JATUTOBOI'O DAINA OTMEYAKNTCA BHCOKAE CONEPRAHAA Gapma B CTDOHIRA,

B HOCKOJBKO Da3 MpEeBHUAKINE KJIAPK LJS IDaHATOB [262] .

T'pauuTOUAH TOJEMTOBOT'O DANA., XapaKTepU3yowTCA NpeolJalaH¥eM HaTpHA Hau Ka—
JpeM, B HUX NDAKTNYECKA OTCYTCTBYET CPeI¥ HOPOXOOGDA3ylIBX MEHODAJOB KaJueBHi
noxeBof AT, ITH IJIATMOIPAHUTH BCTPEYAkTCA B CKIANYATHX NOACAX Gpeln OQuoJm—
TOBHX KOMIJIEKCOB, BO (DOHTAJBHHX 4YaCTAX OCTPOBHHX Iyr', OTMEYANTCA B KavyecTBO
gaJ, IepeceKaniiAX MHTDY3MUBHHE INOPOIH COBPEMEHHHX OKEAaHOB [307, 312, 324] . OTH
rpaHiTH [PaKTHUYECKHE BCerja TEeCHO aCCOLMEPYWT C TOJSHTOBHMH Ga3ajbTaMi.

[iargorpaHATH TOJ@MTOBOIO DANlA — NOPOIH, NepecHUeHHHe KpeMHe3eMoM (Q =
30), B KOTODHX HaTpmii pe3KO mpeolaafaeT Ham KammeMm (n = 90-95), a B TeMmHO-
IBETHHX MUHepaJax XeJe30 — Hal Maruuem. JUIA MJATMODAHATOB XapaKTeDHH Kpaii-
He HE3KEE CONEeDHKaHNA BCEX JNTOPMJIBHHX 3JEMEHTOB M BHCOKHME 3HaueHEA K/Ry OTHO-
mexnd., eoxuMmyeckmwe NAHHHE CBUUIETEJBCTBYOT, YTO IUIAUMOTDAHATH ABJAKTCA Kpait-
nEmMp nmnddepeHumaTamu 6a3aJbTOBHX MarMm [321] . K coxanenmo, B HacTodmee BpeMs
HONB3A pa3lieslNTh IIATMOTDAHMUTH — NPOMSBOIHHE Da3/MYHHX TPEeOXNMAYOCRRX THIORB
TONQHTOB: TOJENTOB, DONOHAYANBHHX LJA LOPON CpelMHHO-OKEeaHWUSCKMX XpedToB,
TOIENTOB, AAWLMX HaYaNI0 NOPoiaM (PPOHTANBHHX 30H OCTDOBHHX IyI', W TOJEHTOB,
CBABAHHHX C BHYTPHUILIATOBEM MaIMaTH3MOM.

TpannToMNN aHIE3MTOBOrO paAng. OHW OCLENMHAWNT WMPOKRE CeKTp nopom, Gepy-
I¥Xx Hgyayo OT MarM W3BECTKOBO-IEJOYHOI'O COCTaBa [2GIJ , POPMUDYIUMAXCA B OCT—
POBOIYRHHX OGCTAHOBKAX. HEKOTOpHe MCGCJIENOBaTe]M DAcCMATDHBAKT STH I'DAHATH B
KauecTBe IJyOMHHHX aHAJOTOB &HNE3UTOB OCTPOBHHX IyT [:225, BI'ﬂ . laneoTexro-
HAYeCkne peKOHCTPYKIMM NOKA3HBAWT, YTO PAcCMaTpUBaeMHe I'DaHATOMIH IeiCTBR-
TIBHO ABAAITCH COCTABHOM YaCTh 30HANBHOCTE# OCTDOBHHX IYyI', HO 4acTO OHRA
riX)DMJA.py,'me:x He B camo¥ oCTpoBHOI nyre, a 3a NpOrMCOM, BHIIOJHEHHHM TEeppPHI'eH-
BHME OTJIoMeHVAMPM Ha KOHTHMHeHTAJLHOW oKkpamHe, BO3MOXHO, YTO B PAle CJydaeB
NOfBNEHMe 5THX IPAHATONIOB CBA3AHO GO CTOJIKHOBEHHEM OCTPOBHOR Lyri ¢ KOHTH-
HeHTaspHOfi oxpauHOii. B CBABM C TeM YTO CPef¥ By/JKAHRTOB OCTPOBHHX IyI' Bely-
e nonomenne sammmanT anmesntH, JI.B.TaycoH [261] Ha3BaJ 3T¥ I'DAHNTOMAH Ieo-
XIMHYecKyM TEIOM TpaHMTOMIOB GHIEBWTOBOTO PALa.

IpainTonny QHIE3NTOBOr'® DAAa OTHOCATCA K Nopolam, cJado NepecHWSHHHM Kpem-
“©%uom (6 = 5-25) n Gorari. wm yMepeHHo GoraThm menouamu (a/c = 2-6). Bo
Beex nopouax HaTpuii mpeoGJalaeT Haj KayMeM, a8 B TEMHOUBETHHX MUHSpajax XSJIes0
TPe0aanaer Hal marHueM. CoNepXaHUsA JMTOQMIBHHX DeIKNX 3JEMEHTOB B 3TAX IDa-

13



ConepxaHue NMETPOrEHHHX W DEIKMX B5JEMEHTOB B PE&HMTOMH&X pPa3JMYHHX

Tadauua 1

T'eOXIMUYECKAX TURoB no [130]

fomno- | g 2 3 4 5 6 7 8
HEeHT

510, 73,40 62,60 67,72 62,68 76,20 73,10 73,90 73,00
140, 0,30 0,60 - - 0,40 0,30 0,20 0,30
Alzo2 13,30 16,10 - - 15,40 I3,70 13,30 1II,60
Le0® 2,70 5,90 ~ - 3,20 2,20 I,90 3,60
MgO 0,80 2,60 - - 1,30 0,40 0,20 0,30
Ca0 2,30 4,20 - - 2,70 I,I0 0,70 0,60
Na ;0 5,23 3,95 - - 3,7 3,70 3,72 4,9
Kq0 0,41 2,I6 - - 3,90 4,36 4,37 4,58
Rb 4,3 67,0 1I40,0 125,0 I47,0 232,0 380,0 200,0
i 3,2 18,0 27,0 21,0 50,0 40,0 140,0 80,0
Ba I31,0 9I10,0 I550,0 I700,0  I000,0 420,0 195,0 85,0
Sr 163,0 475,0 650,0 700, 0 340,0 145,0 75,0 20,0
Zr I64,0 137,0 4I0,0 200,0 160,0 -  130,0 1Ie00G,0
Hf 2,9 3,0 - - 4,4 - 6,0 45,0
Nb 1,6 3,0 22,0 10,0 15,0 - 34,0 70,0
Ta 0,2 0,7 1,4 1,0 2,0 - 6,4 6,0
Pb 3,8 12,5 29,0 23,0 25,0 20,0 26,0 35,0
Zn 49,0 70,0 64,0 70,0 57,0 33,0 47,0 190,0
Mo - I,2 1,5 1,7 1,4 - 1,9 I,9
Cr 10,0 60,0 18,0 14,0 28,0 - 6,0 15,0
Ni 14,0 22,0 7,0 7,0 12,0 - 5,0 7,0
Co 9,0 16,0 8,0 3,0 9,0 - 8,0 6,0
v 50,0 90,0 24,0 45,0 55,0 - 12,0 6,0
Be 0,3 1,9 2,8 2,2 3,2 3,9 9,0 6,8
Sn 3,2 3,6 3,8 5,0 4,7 5,1 16,0 10,2
B 7,4 15,0 - 23,0 20,0 19,0 26,0 8,0
o 0,08 0,06 0,05 0,06 0,086 0,07 0,21 0,14
K/Rb 79 68 290 280 220 156 95 190
Rb /St 0,026 0,14 0,22 0,I8 0,43 1,6 5,1 10,0
Ba/Sr 0,80 I,92 2,38 2,43 2,9 2,9 2,6 4,2

¥ 3neck # B nocjenybumx TaGJMIAX OKACJH W F HaHH B Mac.%,3/eMEHTH B I'/T.
*% Po0 = Fe0 + 0,904 Foy0s.

IpuMedaHn e, I - NJarnoTpPaHRTH TOJEHUTOBOr'O psana (OCTPOBHHX LyT ¥
0fROJUTOBHY TOSCOB); 2 — T'PAHATOMAH AHIE3UTOBOT'O psana (

OCTPOBHHX IyT')} 3,
IPAHUTONIH JIATATOBOI'O pAla U 5, 6 - N3BECTKOBO=WEJOYHOT'O DANa (oGCTaHosgm Ka-~
nn@ognnﬁcxoro TINa, AKTMBHHX KOHTHMHEHTAJBHHX OKpalH aHIMicKoro 1 HeBammicxkor?
THIA) ;

7 - IVIOMA3NWTOBHE DEeIKOMETAJIBHHE JIeHKOrpaHyTH M 8 - armnauToBwe IpaHnTH

(KOHTUHEHTANBHHX DU{TOBHX 30H, PUPTOBHX CTDYKTYpP QOGCTAHOBOK KaJMOpHKACKOTO
THNA, THIOBHX 30H SKTWBHHX KOHTMHEHTAaJBHHX OKDauH).

3Hech U BO BCeX mocJienylumx Tacanuax colepxanne OKNCJIOB paeTCA B M&C.%o
BJIeMEHTOB=IpuMecell - B r/T; NpOYepK O3HAYAET OTCYTCTBUE NAHHHX.

-
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HATOMIAX Liie, YeM B IJIACMOCPAHMTAX TOJSMTOBOT'O DAfA, XOTA OHW OCHUHO 3HAWM-
TeNBHO HMce, ueM cpellHee IJA TPAHNUTOB [:24] . B npouecce cTaHOBJEHASA MACCUBOB
p OPpOIax NO3AHUX (a3 He OTMeYaeTCd CYWeCTBEHHOI'O yBeJN4eHNd COlLepHXaHMHE JITO~
QUIBHHX B3JIEMEHTOB.

C rpaHnTougaMy aHIE3UTOBOIO PAla NapareHeTHYeCKHM CBA3aHH 30JI0TO- LeeJMTOBHE,
noJMMeTaM  MYeCKIe I MEeIHOKOJYENgHHHe MEeCTOpOuIeHNA ¥ pPYyIONPOABJIESHNA [IOI] .

Kacasach BONpoOCOB reHe3nca UTUX NOPOA, 3aMeTuM, YTO B OODa30BAHUM HX 3&8MeT-
gad POJb NPHHALJEXKWT Npolieccam, NpOTeKawliuM B 30Hax CcyOLyKmuu. OTHOCHTeJbHAaA
polib MBHTHUIHOLO M KODOBOI'O MaTepuasna B 0CDPa30BaHMM 3TUX HOPOA, MO-BRIMMOMY,
peCEM@ CUJIBHO EapbupyeT. JTOT BONPOC TpedyeT NeTaNbHHX WCCJenoBaHHH.

TpaHUTH ¥ TPaHONMODUTH W3BECTKOBO~IUENOYHOI'O Dana, 00pas3ywT B CHIAIYATHX
nofcaX KDyIHHE OaTOJMTOOOPa3HHE MacCHBH WM ILeJHe N0oAca I'PaHUTHHX WHTDY3MBOB.
Hanpumep, Cycamupckmi 6aronuT B Kuprusuu, Kamgopuniickut n Hesammiickn# B be-
peponoﬁ Kopannvepe CeBepHOil Avepnkm, Anmmilckuii B kHO# Amepuke, Bara—XeHTeil-
cxnit B MHP, DOAC MacCmeoB rpaHMTOMNOB yACKO# cepum B CTaHOBOf# 30He AJMIAHCKO-
ro iuTa ¥ T.X.

[[aneOTEKTOHNYECKNE DEKOHCTPYKUMK NO3BOJAKT yCTAHOBUTH, UTO I'PAHUTOHIAH 13-
BeCTKOBO—IEJOYHOI'O DPANA HauboJee WNDOKO NDPOABJAONTCA B [eOANHAMAYECKUX 06CTa-
HOBKAX AKTWBHHX KOHTVHEHT&JIBHHX OKDamH, a Takie NIPU KOJUIM3NOHHHX INpPOLECCaXx.

' JoraHaBMBaeMas B pslle CJydyaeB IIOJAPHOGTL MarMaTuaMa, CBOACTBEHHAA NOACAM
6aToJNTOB, NO3BOJAET NOJaraTh, YTO TI'PAHMTOMIH W3BECTKOBO-UEJIOYHOI'O pfmé CBA-
9gHH ¢ DJIyOUHHHMM CeCcMO(OKaJIBHHMNA 30HAMM,

MezoabUCCaNbHHE MUIYTOHH I'DAHMTORNOB M3BECTKOBO-UEJOYHOI'O pANa, KaKk HpaBh-
10, UMEKT IPOCTOe CcTpoeHne. I'NareHHe (a3H CJOKEHH CDeIHE~KDyNHO3eDHHUCTHMA,
7acT0 MOPPUPOBUIHEMYA T'DAHONMOPUTAMA, KOTODHE B DHIOKOHTAKTAX CMEHANTCHA KBAD—
[eEHWA NMODATAMN. B I'PAHOAMODUTAX N3BECTHKOBO-IEJOYHOT'O DANA COLeDPAaTCH NpHA—
MEDHO DABHHE KOJIMUECTBA IJIATUOKJIA38 W KalueBOI'O II0JEeBOrQ umaTa. KoamdecTBo
TeMHOLBETHHX MMHEDaJOB cocraeifeT I0-20%, a xpapu - 25%. Ilo xapakrtepy na-
pareHe3uCa MUHE paJIoB I'PaHOIUODATH OTHOCATCA K IOPOAAM HOPMAXBLHOHR WEJOUHOGTH
no L.C.KopxuHcKoMmy .

I'naesHe a3H runacucCalbHHX MECCHBOB I'DaHUTOMLOB W3BECTKOBO~MEJNOYHOI'O pA—
18 CIOXOHH GHOTUTOBHMY I'PaHUTaMM, KOTOpPHE MHOTIA B SHIOKOHTAKTAX CMEHSNTCH
rpajoamopuTaMn. Cpeln NODPOL MO3XHMX $as 4YacTO NOABIINTCA IBYCJIWAAHHE DA3HOC-
T ¢ UpaHaToM N TypMasuvHOM. Cpell aKUECCODHHX MHHEDAJOB B I'DAHNTAX yCTaHAaB-
MmBaprcq cfeH, anaTUT, LUPKOH, (UIKOPUT, OPTHT, KHOIZA NMOABAALTCA PA3HOCTH C
‘MOHarmTOoM,

I'panomopuTH M3BECTKOBO-WEJOYHOI'0 PAlA OTHOCATCA K IOpONaM, I6DPSCHIeHHHM
KpeMHe3eMOM, yMepeHHO GOraTHM ijesiouaMi; B MeJIAHOKDaTOBO#t cocTamigwue#f mOpomH
181830 HeckouBKO NpeOGJamaeT Hal MarHueM. B rpaHmTax KOJMYeCTBO CBOGOLHOTO
¥DeMuesema ymesmumBaeTGA, a B TEMHOLBETHHX XeJE30 DO3KO HpeoliaanaeT Hal Mar-
HieM, Comepmanms GONBUMACTBA PEIKNX BJEMEHTOB B I'DAHOIMODMTAX W3BECTKOBO-Le-
\JIZ‘iHoro pAna_GMSKM K KIDKOBHM JJIA T'DAHUTOB (em. Tada. 1), npuyeMm ONHUX

8Dt 1 CTPOHIMA) - HECKONBKO BHUe CDEfHero [IA IPaHRToB, Ipyrux (pycmud,
°§E¥{Mmﬁ,,gnoao) ~ HECKOJIbKO HUXe. B I'paHMTax W3BeCTKOBO-UWEJOYHOI'O pAla OTMe-
Taereg yBeJMYeHNEe COXEepAXaHUN GONBUMHCTBA JATOQUJBHHX DEIKMX 3JIEMEHTOB 1
Z’;:;:menne KOHIIGHTpaImil Gapud W CcTpoHuMA. CaeLyeT 3aMeTATh, 4UTO GOJBIUAHCTBO

HTOB B IpaunTax n3BeCTKOBO—IEJIOYHOIO DANa OCTaeTCA Ha ypOBHE KIADKOB
1 TONBKO pyGMmWit mpeBHWaeT CpelHee LA IPaHATOB.

o - {
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' I'paHmTORIH JATRTOBOI'O DANA, OHM BKJINYAWT B cedg NOPONH TPORAMY e e TBOHHO
B
cpenHe# OCHOBHOGTHM C NOBHUIGHHOR wesowHOCTEW. Ilpm NETPOJIOI'MYRCKAX NCCJeLOBA-

HRAX 3T [OPOAH OCHYHO OGBEAUHANTCA B IadCpPO-MOHLOHRT-CHEHATOBHH HopMALUOH-
HHJt THI, KOTODHH OTAMIA®TCA NECTPHM M HeyCTO#uEBHM cocraBom [I26]. Tepwms
"rpaHRTONIH JaTrTOBOrO pAma’ mnpensoxua J.B.Taycox [?Gi], 4TOOH IOAYEDKHYTH
I'OHOTRUECKYD CBA3b I'DAHATOMIOB C JATHTOBHMA Marmamm. IlajeOTeKTOHMYeCKHe pe-
KOHCTDYKUBM TOKA3HBAKWT, YTO 5TH I'DaHUTONIHN NPOABJANTCH, KaK NMpaBujo, B Iepn-
(fepruecKux YacTAX SO0HANBHOCTOH!, CBA3AHHHX C DJIyOWHHHMM Ce#CMO—(OKATEBHHMA 30~
HaMl, XOTs, BO3MORHO, 5TM IDAHNTOMIH MOI'YyT NPOABJATHCA M B CBA3M C BHY TPAILM-
TOBEM MarMaT@A3MOM, KaK 3TO XapaKTepHO MiA MoHI0s0—-0XOTCKOI'O I0sca [iSQ].
TpaHnTOMIH JIATHTOBOr'O pANA OTJMYAWTCHA OT SHAJOTMYHHX II0 KDEMHEKWMCJIOTHOCTR
NOPOX M3BECTKOBO-UEJIOYHOI'O DsAla GoJiee BHCOKOH# WeEJOYHOCTHW, COJNBIMAM GOISDHAHN-
eM Ka/m#, NpeolrallaHWeM MarHus Hal KeJe3oM B TEMHOLBETHHX MAHepanax. Ha nma-

rpaMMax WeJOYHOGTH TpaHnTommoB I.C.KODKMHCKOrO 5T MODONH NonaaapT BO BTODOe
W TPeThe NOJe WEeJOYHOCTH, T.e. KaiueBHi MoJeBO#t uMAT B HAX 4ACTO HAGJOIAeT-
CA B NapareHe3WCe ¢ NHPOKCEHOM. XapakTepHO# reoxummyecKo# uepToii T'DaHATORIOB
JaTHTOBOI'O pAlla ABIANTCA! BHCOKUE CONeDKaHHA B HUX Oapud U CTDOHIBA (cm,

rada. I); ypoBHH conepmaﬁﬁﬁ“OCTaﬂbHux 3JIEMBHTOB B 9TUX IApoIax CJM3KA K Ccpel-

[noMa3uTOBHe pelKOMEeTAaNbHHE JIe#KOrDaHWTH, XapaKTepu3yWTCcsA BHCOKNMMA COIep-
KaHIAMI GOJIBIMHGCTBA JATOPMIBHHX DPEAKHX 3JEMEHTOB; HEKOTODHMM MCCJIeNOBaTeJAME
3TOT I'eOXMMRAUSCKA#t THI I'DaHNTONIOB BHAEJAETCA IOX TepMAHOM "JMTHi-PTOpHCTHE
I'paHATH" [}of]. [L1oMa3ATOBHE DPEIKOMETAJbHHE JeAKOrpaHMTH UWDOKO IIDOABJIEHH B
0GCTAaHOBKAX AKTWBHHX KOHTHMHEHTAJBHHX OKpaMH, KOHTMHEHTAJBHHX DMNPTOBHX 3OHAX,
B O6JacTAX BHYTPHILIMTOBOI'O MarmMaTi3Ma [@OI, 107, ISQ].

[Io xMMAYECKOMy COCTaBy ILIKMA3MTOBHE DeIKOMEeTaJbHHE JeNKOI'DaHNTH pacloJfara-
0TCA MEXLY CDPEeIHNM aJACKATOM ¥ amamToM no P.Jam. IIo MeTpOXMMHMUYECKNM Iapamer-
paM OHR NPaKTHYeCKM HEOTJHMUMMH OT KHCJHX InddepeHIMaTOB IPYTIUX I'€OXUMAUECKUX
THIOB. B TO Xe BpemMd BHCOKAE KOHIIEHTpPAlMK¥ COJBIMHCTBA JRTOPHJBHHX DPeIKUX 3Je-
MeHTOB (cM. Tabn. I) M O4eHL HN3KMEe KOHIEHTpalMn 6apma X CTPOHIMA MNO3BOJANT
HalleXHO BHOGJATEL IaHHH# reoxumuyecKmit THMI I'DAKATOB.

[LroMa3NTOBHE DEeNKOMETAaJIBHHE JIeHKOI'PAaHMTH UMEKWT O4YeHb BaXHOE MeTaJUIOreH:-
4eCKoe 3HAYeHNe, TaK KaK ¢ HUMH YacTO aCCOIMUPYHT NPOABISHUA DPEAKOMETaJBHOI'0
OpyReHeHHs. B nopomax nosguux a3 mmoropasHHXx NJYTOHOB, KaK IpaBuJjo, OTMOTa-
0TCA TIOBHIIOHHHE KOHIIGHTPAIAM pelKNX METaJLJIOB.

Tpn arnanTOBHX IDAHUTOB P MEJOYHHX NOpoA, OOBeNMHAET NODONH IOBHIMEHHOR ue-
JIOYHOCTH, B KOTOPHX KO3QPUIUEHT armamTHocTH Goabuwe I, a Cpemm -IOpOmoospasyk-
WX MEHepaJOoB OTMEYaKTCHA WEeJOYHHEe aMPHOOJH, NMUPOKCEHH U QespmmmaronnH. [Jopom
PACCMATPNBAGMOT0 I'eOXMMAYECKOI'O THUINA 06pa3ylnT OGHYHO TPOWLMHHHE UHTpy3RHM 1A
MexGopMALMOHHHE 3aJIRHA . ArnanToBHE I'DAHATH N WSJIOYHHE NOPOIH BCTPEYAKTCHA B
TeX Xe I'eONVHAMUYECKMX OOCTaHOBKAX, UTO R IJIKMA3WTOBHE DEIKOMETAJbHHE JieiKo-
I'DaHATH (§3Q]. BunesseMu# reoxmmudecKmnit Tn o6beiMHAeT, OYEBHIHO, IeHETHUEC~
KA Da3JMuHHe TPYUNH IIOPOA: MO3IOHME IPOLYKTH 3BOJIKIMN WEJOYHO=0a3aJLTOBHX MarM
1 T03IHWe NepHBATH IPAHUTOMIHHX CRCTEM E?Gﬂ .

llo xuMIYeCKOMy COGTaBY WEJOYHHE I'PAHATH OJHE3KE K CPEIHUM COCTaBaM ILieJOdHEY
rpaHnToB 1 n33aHnToB no P.Jllosm. A HEX XapakTepeH BHCOKMIA Kos@duiment arna-
WTHOCTH. CpemHMe comepXaHMs COJNBUMHCTBA DEIKWX 3JEMEHTOB B L@JOYHHX IpaHATaX
OJM3KM K CpeIHUM JIA rpaHATOB (cM. Tadk. I). Boe oy B pasimunoli cremenm 000
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paleHH Zr, Hf, Wb, Ta, P33, a KoHueHTpau®#® Ba mSr B HAX 3HAUNTEJBHO HHEE KJap-
ROBHX. B mosmHmx nnfdepeximaTax WLEJOYHHX I'DAHUTOB NPOMCXONUT 3HAYMATOJHHOS
yBOJAYGHNE MHOPHX DEIKAX, OCOGEHHO JATOQRIBHHX 3JIMEHTOB. menHo ¢ sTuMmm pas-
HOBEIHOCTAMM WOJOYHHX I'DAHATOB CBA3aHA DeAKOMeTanbHaA (HROOMEA-UMpKOHME-DBIKO-~
g@MeJBHAA) MUHepaJM3amns.

TeonmHaMm4eckue OGCTAHOBKA (ODMMPOBAHMA IDAHMUTORIOB aHEDPO30A U
NO3IHeIr0 IOXeMOpRdA

(OxapaKTepPA30BAHHHE I'OOXWMHYECKH® THIIH I'DAHATORIOB OXBATHBAKT NMPAKTHYECKA
pce BRIH I'DAHATOB, KOTODHe MOKHO BCTDPOTHTHL B ($aHepO3OHCKAX R IO3AHEeNOKEeMOpHi-
GKEX CKISIIATHX INOACAX M KOTODHE QOPMEDPYRTCA B CAMHX pa3JIMYHHX ['eO0NRHaMHYEC-
xgx OGCTaHOBKax. HexoTOpHe THIH I'DPaHATOB 06pPA3YONTCA B CTPOrO ONPEMEeJISHHHX
reOIEHAMAIE0KAX YCJIOBRAX, ONHAKO DAN PEOXHMAYOCKH CXOIHHX IDAHETOB BCTpEYaeT—
¢f ® B Da3sHHX TeolAHaMMYEeCkux o6cTaHOBKax (cM. Tada. I). Hanpemep, I'DaHATONIH
p3BeCTKOBO—BJIOTHOI'O DANE MOTYT §OPMEDOBATHOA KAK B I'eONNHAMAYOOKEX OGCTAHOB-
gaX AKTHBHHX KOHTHHOHTAJIBHHX OKDaWH, TaK M IIPA KONLIA3MM KOHTMHOHTAJBHHX GJIO-
gop. [LTKMA3ATOBHE DPeIKOMETAJbHHE JIeHKOI'DAHNTH M arladToBHe I'DAHATH NOABJIAKNTCA
fip? KOHTHHEHTAJBHOM DRJTOreHe3e, MOTYT OHTH CBA3AHH C BHYTDANIATOBHM MarMa-—

Q 7g3MOM B, KPOMe@ TOr'0, BCTPSYAKWTCA B THJIOBHX 30HAX SKTUBHHX KOHTHHEHTAJLHHX
& okpaBH., B IOCNENHEe BPeMA yCTAHOBJIGHO, YTO TAKEE I'DAHATH MOTyT $ODMAPOBATHCA
é’\n 30HaX KOJUM3AHM, BH3BAHHOR CTOJIKHOBEHWEM KOHTWHEHTOB. BIepBHE Ha BO3MORHOCTH
Q)11mnmemu¢! PeIKOMEeTaJbHHX I'PAHHTOMIOB B TaKBMX OGCTAHOBRAX OGPATHJM BHUMAHRE
Op# BCCIENOBAHAR NO3RHenoxemMopmiickex (adconprus# BospacT 570-600 MIH JeT)
Q‘Orpann'ron,uoa CaynoBckolt Apasmm @51] . BHJIO ycTaHOBJAEHO, YTO pPeIKOMETaJbHHE &r'—
\\ nazToBHe T'DAHMTOMIH B DTOM paitoHe TeCHO aCCOUBMDYOT C WLOBHHMM 30HaMm, (uKCU-
pyemsMy ofmosmrTamu. IIpm 3TOM GHIO yCTAHOBNIEHO, YTO DeIKOMETAJbHHE I'DAHATH SB-
Imrcd 6osee NMOSHHMMM IO CPDABHEHMD C R3BECTKOBO-UEJOYHHMA I'DaHATaMA, OTBedan-
WEME CTANEM KOJIMSAHM. MHTDy3MM arna@TOBHX I'DAHETOB NPOPHBAKT OQROJUTOBHE
00pa30BaH@A, [10ABJIEHNE KOTODHX (MKCHPYeT INOCJENHUR 3IMB0I KOHTHHEHTAJBHOTO
CTONKHOBEHEA., BCe 3TO NO3BOJMIQ NDPEINOJOKATH, YTO MAarMi aruauTOBHX I'PAHETOB
BHIVISBJIANTCA B CHJARYECKOM KOpe NOA BJAAHUEM WLEJOYHNX QUIDRIOB, NONHMMAaDIEX-—
¢f OoT 308H BeHboPa. A MCTOUHMKOM 3THX QUIDRAOB CYMTAKT [35]3 3BaNOPATOBHE
T0ME, CBOfCTBOHHHE [ACCHBHHM OKDamHaM KOHTHHEHTOB, KOTODHE MOILYT IONafaTh
B 30HH CyGHyKUIUM HA KOHEYHHX CTAURAX KOJUM3MA, NDA CTOJKHOBEHRA KOHTRHEH-
TaALHHX GJIOROB, OKaliMigoiux CHBUME IaJEeOOKeaHH,

Takum oGpa3om, I'pPaHRTONIH, HMEKUpe CJIN3KHE I'eéOXMMUYOCKEe, a TaKie HeTpo-
TpafEuecKue ¥ NMETPOXMMAYECKHAE XaDaKTePUCTEKHA, MOTYT HOPMADOBATHCA B pasmi—
HHX reompHamMM4YecKmX.o0CTaHOBKax. JTO CBABSAHO, CKOpee BCEro, ¢ TEM, YTO CO-—
CT8B rpaHETHHX NOPOA ONpeleJdeTCA B NEPBYD 0YepeIb I'DaHATHOR 9BTEKTHKOi,
ClemoBaTesEHO, HE3aBHCHMO OT INDAPOAH ¥ COCTaBa MCTOYHAKA MOLYT 06DPa30BHBATE~
i Gimakpe mo cocTaBy IPAHETH, eCJR (PM3MKO-XNMAYeCKHe NapaMeTpH CHCTeMH I'Da-
HIT000pasopanma GyIoyT OJM3KEMA. JTHM OIPEAeJNALTCA TPYHHOCTH BCOX COBDOMEHHHX
Teonunammyecrmx xnaccndukaupil UpaHNTORIOB, ¥3 KOTODHX HAWGONBUEI'0 BHUMAHUA
SacayxmBaer xaaccmdmxanms Jk.[Impca ¢ Kosieramy |2349] , KOTOpHe pa3ieJini¥ Bce
TPanurTonmn Ha YoTHpe IJaBHHe Ipynnu. llepBasg Ipylna — I'PaHITOMIH OKEaHMISCKHX
¥pedrom, BTOpAA — BHYTPUIJIUTOBHE IPAHMTOMIH, TPETHA - I'DAHATOMAN ByJKaHAYEC-
Xex myr, YeTBepTasg - KOJUJIEBMOHHHE I'DAaHMTOMAH. B nanbHeiileM B Kawuoi rpynne
YOrYT Gurn BHpmeseHH NOMOMHMTE/BHHE MONTHIH. Hanpuwep, CpelR TPaHMTOMIOB,
CBA3anuNy o BHY TDUIIATOBHM MArMaTU3MOM, MOrYT OHTH BHIGJEHH PaHATH ROHTH-
%.3ak, J959 : 17



HOHT&NBHHX DHWPTOBHX 30H, C OUNHO¥ CTOPOHH, B TPaHRTOMNH, QopMUDybuRecs ua
OKeaHMYeCKAX OCTpOBaxX - C Ipyroff. PaccMmoTpeHnme KOJUIN3NOHHHX OGCTAHOBOK NORA—
3NBaeT, YTO BCTpedYaklmiicA 3716Ch TN I'DAHATOB O OOWLUM T'eOXHMHYECKMAM napamer-
paM Onu30K K BHyTPRIUIMTOBHM I'DanuTam no [Ix.[lmpcy [§4§]. Cpemn rpanmronmos
BYJIKGHWYECKNX JIyI' MOXHO BHIEJMTEH I'PAHATONIH, CBA3AHHHE C TOJEUTOBHMM M n3-
BeCTKOBO-IIENIOYHHMA CODRAMM. BCe 5TO CBRIETENBCTBYET O TOM, YTO [EeONMHAMUYEC-
Kas Knaccpukaums I'paHUTOMIOB TpeOyeT HaJbHelilero COBEPUSHCTBOBaHMA. OmHaxo,
UCNIONB3YA KOMIJIBKC I'eOXAMHUYECKMX NAHHHX, BO WMHOT'RX CJyuasX BCe Xe ylaeTcs
peliaTh BONPOCH, CBA3aHHHE C INPUDONOH M IeONMHAMMYECKO Nosuumeidl KOHKpeTHHX
KOMIJIOKCOB I'DAHNTOMIOB, PaccMOTpPMM HECKOJBKO IPUMEPOB.

[LrarnorpaHuTH TojemToBoro pAma (cm. Tadia, 1), xapaxTepmaylkilmecs OYeHB
HN3KUMA COIEDXAHWAMM BCOX JUTOPMIBHHX DEIKHX 3J6MEHTOB, OCHapykXeHH cpeln
OKeaHmueckmx nopox |307, 312]. AHAJIOTHYHHE IJACHOCPAHATH yCTAHOBJIEHH M B Ofuc.
JIATOBHX KOMILISBKCAaX ISQ]. B nocrenHeM cayuae MOXHO BHIETH, 4TO 3TH IJIATWO-
PpaHATH 00pa3sybT KWJH HellpaBuJbHO# $opMH, NpHyPOUYEeHHHE, KaK INpaBlJO, K CaMuy
BODXaM raGGpOBOr0 CJOA WIM K HA3aM KOMIJIeKCa NapajjefbHHX NaeK. XapaKTepm3ye-
MHE IIaTMOTDAHMTH MMENT O4YeHh HeGOoJblloe paclpocTpaHeHwe M 00BbeM IO CPaBHEHRn
¢ GasatbTORIHHMA NODOZ&ME OPHOJMTOB cocTaBideT He Somee I-3%. JTO yKasuBaer
Ha BeposTHOe POpMUpOBAHMe DacCMaTPUBAEMHX MODPOL NyTeM AnfbepeHumarmm oasanb- '§
TOBOR MarMH. ;

TeOXIMIYECKY CXOIHHEe I'PaHMTOWIH BCTpeYanTesa ¥ BO YPOHTANBHHX HYacTAX OCT-
DOBHHX nIyr', KaK, HampmMep, MHOrofasHHE NAyTOHH cepun Buru-Jlesy Ha ocTpoBax
dnmxe (nyra Tomro-Kepmamex). Taxkme ke I'DaHATH KeMOPUHACKOIrO BO3pacTa OHIM yC-

TaHOBJEHH # WMBY4YeHH B 3anaiHoMm CagHe, I'le OHM BMECTe ¢ radCpo BHIEJNAWTCA B
Ka4ecTBe MABHCKOI'O KOMILIEKCAa [?25]. VHTpy3nu KOMILIEKGCa O0pasyioT JeHToolpas-
HHe TeJa, ACCOLMUDYKIHE C ONHOBO3PACTHHMA BYJKAHUTaMM W3BECTKOBO-EJOYHOI'0
cocTara EO@]. [1armorpaHuTH, ciarabume 10 50% o6bema MHTDY3UBHHX TeJs, CO-
CTOST M3 KBapla ¥ IJIaTMOKIa3a ¢ HeGOJBUMM KOJNYIecTBOM (2-5%) TeMHOLBeTHHX
MEHepanIoB. OTARYATENbHO# OCOGEHHOCTHW NGHHHX IJIArMOTDAHUTOB ABJAKNTCA OYEHD
HABKAE CONOPRAHMA BCex JATOPUIBHHX SJeMeHTOB ¥ Bucoxme (I000 w Gosee) 3Hadve-
H#A K/Rb OTHOWeHWd, T.e. N0 IeOXWMHUYSCKNM HNapaMeTpaM OHM O4YeHb OJm3KA K IJla-
I'EOT'PaHATAM, BCTDPOYANIEMCA CPEIR HNOPOL OKEeaHW4eCKOor'o nHa. OIHAKO B INAHHOM
clyyae HeJb3fl NpeNNoJOXUTb Wx ofpasoBaHMe B pe3yinbTaTe IudpdepeHimanuyu Gasand
TOBO# MArMh, TaK K&K CHVMKOM BeJMK 006beM 3THUX MJAardorpaHuToB. BosmoxHo, uTo
IepBRYHHE I'DAHRTHHE paclJaBH BOSHEKAJX® B pe3yJbTaTe DACKNCJEHHA MAHTHHHX
0a3aJbTOBHX pacIlJaBoOB [?25]. Ilpm 5TOM OYeBMIHA CBA3F NAHHOTO THlla I'PAHUTOB C
OCTPOBOLYRHOE 06CTAHOBKOH.

YeTKada NPUYPOYEHHOCT: I'DAHUTOMIOB M3BECTKOBO-~UEJOYHOI'O DANA K aKTHBHEM
KOHTHHEHTAJbHHM OKDaMHAM XODOWO BHIHA Ha IpUMepPe MeJ—5OLSHOBHX GaTosmTOB KE-
HoaMepuKaHCKAX AHI. B MeJ-301eHOBOe BpeMA AHIH NPeACTaBJAIR COOO0# MomHATHE,
BOSHUKIBE NO0GJSe apayKaHCKo# Qa3H TeKTOreHe3a B KOHUE No3uHeldl wpu [ioi].
Broonp nodepe#bsa UYniy # Illepy MeJKOBOIHHE OGJOMOYHHE OTJIOXEHWSA MEJOBORO BO3Pat™|
Ta QUKCHPYOT Kpa# OHBIEIO KOHTHHOHTAa. 3anamHasa Kopausibepa, BHTAHyTas BLOJD |
noGepexbd, Oula OGJACTHO NPOABIEHAA MHTEHCHBHOI'O BYJKAHW3MA, (O pMADY0ILero
ApayraHCKNji By kaHM4ecKmil modc. B noace npeodmananT >¢dysuBH W3BeCTKOBO-LO-
JOYHOR cepuu, BKIYawueid, KPoMe aHIe3NTOB ¥ 0a3albTOB, TakXe TDaXHTH, pang?s
n puonuTH. MHTpysum AHIMACKOIO NHOHCA- GATONNTOB NPEACTABIAAKT COGOR ¢paBHRTON”
HO y3Kue (20-30 KM B nOnepeuHMKe) TeJa, BHTAHYTHE Ha MHOT'ME COTHWU KNJIOMETPOP!
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XOTODHE BHEIDANMCH B TOJIy 5pfy3nmBoB ApayKaHCKOI'O mosca. B cocTaBe GaTOJNTOB
1pe00IafanT TOHAJMATOBHE M I'DAHOAMODHTOBHE Da3HOCTH C MOAYMHEHHHMM KOJM4eCTBRaE-
yi 'a66PO~IMODHTOB X I'PaHMTOB. WHTepeCHO OTMETHThH, 4TO BpeMs $OPMMPOBAHUA Ga-
70JUTOB N CYUECTBOBAHNE AKTWBHO! KOHTMHEHTAJNBHON OKpAMHH COCTABJACT OKOJIO

60 MaH JeT, POpMMpDOBAHME I'DAHMTHHX GATOJMTOB B OOCTAHOBKE aKTWBHOM KOHTHHEH-
paflBHOR OKDaMHH B N8HHOM CJy4Yae yCTaHABINBAETCA BIOJHE IOCTOBEDHO.

Eue OmMH NpMMep OTHOCUTCA K MoHroso-OxoTckomy noscy (puc. I), Ile BHLOJB
iiouroJIo-0XO0TCKOI'0 JmMHeaMeHTa, OTMevanuero cJeX CTOJKHOBEHMA MOHI'0JI0—AMyDCKO-
ro Maccmsa ¢ KpaeMm CHOWPCKO{ miaT@opMH, BHTHHYT NPOTAKEHHHA 10AC IPAHUTHHX
6aToJUTOB. Havaso CTOJKHOBEHWSA OTHOCHTCA K BeDXHeMy KapGoHy, KOTZa 00pa3oBal-
cg mAporuil MOHTroyno~OxOTcKuit 3aaMB, KOTODHI NMO3IHEeEe MOCTEINEHHO 3aKPHBAJICH
pI0Th LO HUXHEro Mesna. OKeaHNYeGKME ¥ OCTPOBOLYXHHE KOMIJEKCH BCTDPEYaKnTCH
gieCh B BUIe PEJHMKTOB CDelll CHIBHO InedopMMpoBaHHHX odpa3oBaHuit. B wacTHocT:,
§a6MoIaknTcA radCpo-WIArHOrPDaHUTHHE MACCHUBH GeDPEMHCKOI'O KOMILIEKCA [IBOJ , OT-
yeuamniie OCTATK¥ OCTDOBHO# Iyrm, NOA KOTODYH CYCAyLMpPOBAJACh KOopa MOHI0JI0—
OxoTCKOI'O OKEaHMYEeCKOI'o dacceiiHa. [lo Mepe CTOJKHOBEHWA KOHTMASHTAJBHHX MAace
ppoab MoHrOs0—OXOTCKOTO JiMHeaMeHTa BOSHUKJA CEPHUSA KDYNHHX I'PAHUTOMIHHX 6aTo-
JUTOB, BO3DAaCT KOTDDHX 3aKOHOMEPHO YMEHBUlaeTcA ¢ 3anala Ha BOCTOK. Bce 6aTo-
mTH NOCTCKIAnYaTHe. XapaKTepPHHE KOMILIEKCH: B Xaurae - TapdaraTaitckmit, xaH-
raftcknit » wapaycroabckuit; B XenTee nm leHTpasbHoM 3adailkanbe - GaraxeHTeilckui,
jaypcknt m KHDMHCKHME; Ha BOCTOKe nosca — yacKuit Kommiexc CTagosmka. [0 co-
¢raBy I'PAHATH OTHOCATCA K NOPOJAaM N3BECTKOBO-IEJOYHOI'O pPALa, ONHAKO B OTJHA-
yge 0T AHIL OHE (MKCHDYT yXe KOJJIM3MOHHyL I'eONMHAMUYECKYH OGCTAHOBKY .

O4eBHIHO, YTO IPAMEPH, IIOKA3HBAKUMAE [eOANHAMAYSCKYD MOSMIMD I'DAHUTONIOB
DasJEYHHX I'eOXMMAYECKAX THUNOB, MOXKHO OHNO OH NPONOJIKATH. BCe OHM CBHEIETENb-
CTBYBT O TOM, YTO I'DAHATORAHHE MarmaTmsM B $aHEeDPO30HCKOe M IO3IHelOKeMGpmit-
CK0Oe BpeMA IPHYDOYEH K I'DaHMIAM JHUTOCHEepHHX IJIMT, MMEeHHO 3H6Ch - B TEKTOHR—
900KE AKTHBHHX 30HaX 3emad X QopMmpoBajach IJIABHAS MAcCa IDAHATORIHHX KOMII-
I8RCOB, B 0Cpa30BaHMM KOTODHX OoJbad DONbL NPUHALIEeXaNa MaTepnaJy paHee
cfopmupopaBiiefica 3eMHOE KOpPH. OCOCEHHOCTH COCTaBa I'PAHATOMIOB [O3BOJAKNT pas3-—
IeJATh MX HA DAL I'eOXMMHAYECKMX THIOB, KOTODHE MOXHO MCHOJB30BATH KAK WHIAKA-
T0DH ONpefieJIEHHHX I'@OINMHAMHYECKHNX OOCTaHOBOK, XOTA 3Ta NpodJaeMa HOCOMHEHHO
Tpedyer naipHeilmeft pa3paGoOTKA.

""BMecTe ¢ TeM 04YEBMAHO, 4YTO NOIABJAKILAA MAcCa T'DAaHATOMIOB HO3AHEI'O0 IOKeMG-
Pui 2 fBHEDPO30A OPMMPOBAJACH HA JOCTDYKTHBHHX IDaHuUlaX JHTOCPEPHHX IUIMT B
CBY3Y pjm ¢ nmpomeccaMp CYyCAYKIMM OKeaHmuecKoR JnrocPepH, T.e. B 06CTAHOBKAX
OCTPOBHHX Ayr JRGO AKTUBHHX KOHTMHEHTAJBHHX OKDamH, WIM C MpOISCGaMe KoJsLid-
3, T,e, CTOJKHOBEHZA JMTOCHepHHX NJIMT. O0peM I'PaHNTORAOB, BO3SHUKAaKIAX HA
KOHCTpyKTEBHHX rpaHEIaX ILIAT, T.e. B 30HaX pRQTOreHesa, WM BO BHYTPAIMTHHX
00cTaHOBKax ABHO MMeeT DO3KO NONUMHEHHO® 3HaueHWe. OYeBMIHO, UTO TO XOPOUO
00BACHAOT IpenMyleCTBEHHO JMHeAHO® DPACIOJIOKeHAe I'DAHATHHX MAcCHBOB, BHTAHY-
§Tux BIOMb crIANYATHX [OSCOB Pa3HOI'0 BO3pacTa, MAPKHDYOUWAX CYyTYDHHE WBH MeXIy
‘“TOO(bepHuNm IVIATAMH T'eoJIOPRYeCKOro Inpomroro. CyuweCTBEHHO MHYD KAPTHHY MOXHO
SUeTH B oTHOmGHEE DACIpeNeNeHNs DaHHeIOKeMOPUACKAX TPaHETOMLOB, K aHAIRdY
*OTopott My m nepexomam.

t

;/’
I‘e‘l@!@l@qecxaa o6cTaHOBKa OPMAPOBAHAA I'PAHMTOMMOB PAHHEI'O IOKeMODuA

KaTapxeﬂcxo-—paHHeapxeﬁcmﬁ 5Tan, CJOKHOCTEH I'@0MMHAMUYECKNX DEKOHCTPyKumi

C8MHX DpamumxX crammit pasBuTHA Semam Boolue, a LA IOKeMOpRCKUX TDaHuTO-
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g0OB B YaCTHOCTH, OCYCJIOBJEHA WMPOKUM ILIOMANHHM Pa3BUTHEM NpOLECCOB I'DaHMTO-
06pa30BaHUA B IpelneJax LPeBHMX WMTOB, ANEPHO-TeTeNbYaTHM CTUJIEM TEKTOHAKH
ééixl}i@i:{o-,udkemwm, OTCYTCTBMEM KaKmX—-TUCO0 JMHe HHHX WM CyCJMHERHHX CTPYKTYD,
KOTOPHE MOXHO CHJIO OH MHTEpIPeTHPOBATH KaK DPeJUKTH KOJJN3UOHHHX OCTDOBOLYX-
gHX 30H, KOHTDOJMPOBABUMX pa3MelleHNe ChalndecK¥X KOMIJIeKCoB. B mpelesax LpeB-
HAX LWATOB OTCYTCTBYWT U Ipyrne aTpuCyTH TEKTOHUKN JMTOCHEDHHX MJNT, KOTODPHE
MOXHO CHJIO OH HalpAMYK CDaBHHBAThL ¢ (JaHepo3oickuMu aHasjoramm. Bee 9TO OCOCHO-
pHEAGTCA NPEICTaBISGHUAMN OO0 OTHOCHTEJNBHO TOHKOK, ropAYell B miacTW4HO# Kope
paHHUX 9TAIlOB Da3BUTUA demwm, 06 OTCYTCTBME JIMHEHHNX 30H IOPM3OHTANIBHHX Ha-
ﬁi‘ppkeﬂﬂﬁ B CBA3M C OTCYTCTBMEM KPYIHHX XEeCTKNX IJIAT ¥ TIpaBUTALMOHHO YyCTOH-
qj@gx_ THIOB KODH, KOTODHE MOXHO OHJIO OH CONOCTaBJATH 00 3PEJOR KOHTMHEHTalb-
{{éﬁ xopoft. PaccmaTpmBas reonmHamuveckue OGCTAHOBKM (JOPMMDOBAHMA NpeBHEIMmMX
cyaliYecKux o0pasopaHmil 3emim, HeJb3A He OTMETHTH elle OIHO, DA3BUBaEMOe MHO-
rEM# [E0JIOraMi IOJIOXEHFE O NPeUMylieCTBEHHO OCHOBHOM COCTaBe NeDBUYHON KODH 1
BTODMYHOCTH NIPOLECCOB I'paHMToOoO0pasoBanmsa. 06 3TOM CBALETEJBCTBYLT MeJaHOKDa-
'évc;Bue BKJINWYEHUS B IDeBHeiimx rpaHuTomnax ¢ BospacTtom 3,6-3,8 MIpL JeT (sH-
népdn"r-»daan'rOBaﬁ accounanud), Ype3BHYARHO IMpOKMe IJowan# QyHIAMEHTa nJaT-
GopM, CJOXGHHHE I'DAHMTOMIaMM, M NOCTATOYHO y3KUA WHTepBal BDeMeHH, B TeYeHNe
KOTOPOI'O NPOM3OMJIO CO3ULAHMe COoJblledl 9aCTl COBDEMEHHOR KOHTMHEHTAJIBHOR KODH.
PacCMOTDMM IeOlrHamMU4YeCKne OOCTAHOBKW GODMADOBAHNA I'DAHNTOMLOB PAHHET'O
pokeMépaA Ha npmMepe CmOupckoit naaTfopmu (Anmasckuit m Anmadapckuit umTH) ¢
npuBIeYeHNEM CDaBHNTEJIBHOIO MaTepnaja Mo APYTUM IpeBHAM wiatdopmam [I4:j‘] . Or-
MeTEM Ipexle BCEro HEKOTODHE OCOGEHHOCTA CTPOeH¥A JWTochepH NaaTPOPMEHHHX OG-
JacTeft, KOTOpPas XapaKTepm3yeTCA SAPKO BHPAKSHHO! JaTepalbHO# M IJIyOMHHOR He-
ojiiioponHochvm [’7I. I99] . 9TU HEONHODONHOCTN BHDPAXEHH HaoWumeM KPYNHHX CHajm-
7eCKAX OBOMIHHX CTPYKTYDP — HYKJIEapoB, pasleseHHHX IIDEVMYyleCTBEHHO CAMATHYEC—
MMM DHTEDHYIJIGAPHEMA O6N8CTAMA. HyKJIeapH XapaKTepUSYRTCA MAKCAMATBHEME MO~
HOCTAMA KOHCOJIAIMPOBAHHOE 36MHOI KODH 1 JmMTOocPepH, a MHTEDHyKJIeapHHe odJaac—
0 - | MUHUMBJIEHEMY I'VIyOWHaMP 3aJeTaHUsd NMOMOMBH 3eMHO! KODH M IOBEDXHOCTM acTe-
HOCPOPHOI'O CIOA. B CBA3M C DTHM HyKJIeapH NPEACTABIAOT COGOH B 06BEMHOM BUAE
YeUeBNLENONOCHHE — JIGHTRKYJIADHHE OBalbHHE 00BeMH JuTocepH, PparMeHTH KOTODHX
Bucgyriém Ha NOBEPXHOCTH 3eMi¥ B BHAe IDSBHUX UWMTOB. B mX mpermesax Ha Koo
TOJMXPOHHHX JOKEMOPMACKAX I'DAHATONIOB UPUXOIUTCA o 70% m GoJiee IUIOWUAIM KOH-
TEHeHTAnbHON semHo#t Kopuw. HanmpoTus, ecy® CymuTh no nanHmM I'C3, B mpeneJax
IHTePHyKIeapHHX nJomane#f, Oosblasg 9acTh KOTODHX NOPEKPHTA MOWHHM ILIaTGopMeH-
HHM 9exJioM KpDyIHHX CHMHEKJN3 § BNANWH, TPAHUTONIHHE KOMIUIGKCH DasBATH HeNo-
BCOMECTHO M BO MHOTI'AX CJydYasx OTCyTCTBYWT Boodme. M Ha AnmaHckoM, n Ha AHa-
Gapcxom wmrax mOKeMOpUAGKEE I'DaHATOMIH NDeNCTABIEHH apXeHCKAMM MeTacoMarTh—
8CKUMP ¥ TQMHTCeHHO~METaCOMATHYECKAMA 3HIepOMTamu, OTHOCAWMMACA K NOpoIaMm
TOHAMT-TpOHNEeMUTOBOR CEpHA, I'PAHNT-MAarMaTUTaMd, YADHOKATAME A NPeRMyLecT-
BeHHO MarMaTEYeCKMMY KaJM@BHMA AaJACKNTOBHMA rpaHATaMd. Ha AJESHOKOM umTe, B
€ro Sanaaxoft, mEHO# m BocTOuYHOM WacTAX, UMPOKAM Da3BHTHEM IIOJB3YyPTCA pPaHHe-
IpoTeposottckme I'paHETORIIH, OPOCTPaHCTBEHHO accouuupymbime c cyGJnHeilHHMA 3eJe-
HORaMe HEHME TporaMm, TPACCHPy®IEMEA INYI'OBHE TEKTOHWYECKHe 3OHH HykJIeapa, 1
TPoTomaTdopMe HiIME TipormGamd. Cpeld STHX TPAHATORNOB BHISJAWTCH HamGoree
PllHe MeTacOMaTUUECKHE ILIATHOCDAHATO-THOHCH, CMCHANUAECH NAIMHTEHHO-METaco-
"ETHIeCKAMA 7 MarMaTHUECKUMU KaJHeBHMM TDAHETAMH, TDaHO-CHEHATAME, DaHOLEO-
DMTaME' TPaHATaMu, B TOM YMCJe ¥ IpaHATaMy THNa Danaxkusy = NoKa3aTeNAMH 38-
Bepmamel’o**maua,,c,v:aﬂomeﬁnﬁ KOHTHHEHTANIBHO! KODH [22@ . o



IoxemOpufickne 'PAHHTOMIH XaDAKTODESYOTCA Dasizwiumg CTPYKTY DO
M§ [pa3HaKaMmp, OTDAXEDUAME yCJIOBRA WX o6pa3oBanma. llopoxy MeTaCOMarZﬁZiiﬁii‘
¥ NaJBHTEeHHO-MOTacOMaTRYECKOI'0 NPOHCXORIOHHA 06JaZabT, Kak
BROHO-TOJIOCYATHMY TeKCTypaMi, HACHWEHH TeHSeBHMH Mnrma;nTamn?pzzzzzﬁT23:ﬁ:;;
mWanmRX OpOXL B CONPOBOKNAKLTCA WAPOKAMA OpeOJIaMA METMATATOB. I'DaHMTOMIH Mar~\
MaTYIeCKOro NPOMCXOXRNEHAA OCHYHO MMEKT INOJHOKPUCTAJUINYECKYD MACCHBHYD TEKCTy,
Dy 1 De3KO 3DYyNTMBHHO KOHTAKTH. Kak npaBmio, apXe#CKme I'PaHMTOMIH $ODMADOBa.
JMCHh B yCJOBMAX BHCOKMX TeMmuepaTyp X IaBleHRil IpaHyJ mToBO# garmu meramopdns.
Ma, a DaHHeNpPOTEePO30ACKNe I'DAHATOMIH B OCHOBHOM HM30almasbHH aMpudoimToBot
faumn mMeTamopdrama.

Karapxefickn#t mudpaxpycTaJpHHii KOMIUISKC B NpefieJax pacCMaTPABAeMHX UHMTOB
NPEICTABIOH MeTa0a3uTaMM W pexe MeTayJbTpadasmTavu, NONBeprunMACH CaMOR pay.

He}i BHCOKOTeMNepaTypHO!t UpaHNTM3alWy - DHIEepCHTH3auun. B pesyiabraTe GHIa
cfopMzpoBaHa I'eTEpPOreHHAA SHIEDPCMT-Ga3uToBAA accolEalMsa Mopold, COCTOAllasg u3

Je#KO~ ¥ MeJaHOKDATOBHX 3HIEPOMTOB, COIEeDXAIMX Kak KPyIHHe, TaK B MeJKhe

BRJIOYSHEA MeJIaHOKDPATOBOTO cyScTpaTa. Ha ANNAGHCKOM MUTE STO HMKHAA 9acTh Ky-
DPYJABTHHO-I'OHAMCKOI'0 KOMILIEKCA, IOPOHIAXCKAaA CBATa nJm 0o0pa30oBaHAA TaK Ha3u-
BaeMOr'o MHpaxpycTaJbHOr'O KoMiiekca lLeHTpaibHOro AnmaHa m CyHHaruHCKOIO MOZ-
HATAA, HECMyDHHCKasd ToJma dapokoft cepmm OsekMO~BATHMCKOR POpHO# CTDPaHH, Ky-
peJiaxcKasg CBHTa YOI'apCKOI'0 KoMILIeKca. Ha AHadapckom WmTe -~ 3TO MeTamopduuec-

KNt najsnHH-BepxHeaHadapcKMit KOMIJIEKC.
YpaH-CBRHIIOBOE IATRPOBAHME ILAPKOHOB M3 TOHAJMTOBHX I'He#COB HMHPPAKDYCTAals-

HOI'0 KOMILIeKca lleHTpaJpHOrO AJNNaHa MO3BOJKMJIO CUATATH BO3PACT ONPOCOBAHHHX
I0OponL He MoJoxke 3,6 MIDH JeT [89] . 1A MeTada3uToB B 3aMeuaniInX IX MeTacoMa-
TRYECKUX DHIEPOMTOB paitoHa p. Cyram (HURHAA 9aCThH KypYAbTHHO-I'OHAMCROT'O KOMI-
JIeKca) IOJydYeH HaleXHHR COrJIACOBAHHHI CBHHLOBO-CBHUHIIOBH{t M ypaH—CBHHI[OBHH
n3oxpoHHH#t Bo3pacT B.3,8+0,2 MIpH JeT [234;] . LA DBYNMPOKCEHOBHX ILJIATMOKDHC~
TAJUIOCJAHIIEB IaJIHH-BepXHOaHa0apCKOI'0 KOMILUIEKCA MOJydeHa pyOuIui~cTpOHUMeBas
M30XpOHA ¢ BospacToM 3,7+0,2 MIpH JeT [?3@]. Bee 3T0 n0o3BOJIAET OTHOCUTH pac-
CMaTpHBaeMHI KOMILIGKC K KaTapxen.

Huzneapxeiickmuit cynpakpycranpHuf#t KoMiseRC ANNAHCKOI'O ¥ AHaGapCKOI'O WUTOB
npeliCTaBJeH B OCHOBHOM GoJiee MecTpo#f Mo cocTaBy JATOCTpaTHIPAQRUEeCcKOl acco-
manmet nmopox, B COCTAB KOTODO#, moMAMO MeTada3smToB, BXOLAT IJIMHO3EMNCTHE I
KapGOHATHHe INODOIH, & TaKKe KBapuUTH, MHOIZ& MarseTTOBHe. Cyls IO I'e0JOrd-
YGCKAM COOTHOWGHHUAM B DAJMOJOIMYEeCKMM NATEAPOBKaM, BO3PACT CyNPaKpyCTaJbHHX
o6pa3oBaHn# AnnaHCKOro m AHAGapGKOI'O MHUTOB COOTBETCTBEHHO MOJIOXE
3,8+¢0,2 mipn seT, HO npesHee 3,3 # 3,0 mipn Jer.

Kprcra/umueckne o0pa3oBaHma KaTapxeiickof sHnepdmT—GasmToBoft accoumaln?
9acTO cJarakT OTHOCHTEJBHO KpyIHHe ToJA (GJIOKM), OTJIMUYAKUASCH CJOKHHM BHYT-
PeHHUM CTDPOEHHMEM [?i]. B npemesax TakEX GJIOKOB MOXHO BHIEJMTDH Pa3HOBEJUKIE
KyIona B3OMETDHYHOI0 CTDOSHUA MJIM YLJNAHOHHHE BAJOHNOULOCHHe CTPYyKTypH, ALpa K
TOPHX 00CPa30BaHH [OPONamM# 3HIepCRT-0a3suToBOR accommaumy, a B oSpamieHnl pad
BUTH IODOIH CYNPaKpPyGTaAbHOI'O KOMILIEKGA.

Cpemm 9HIePORTOB, EXOLINMX B COCTaB IOPOL HHASPOMT—-Ga3MTOBO accoumaliil
BHIEJANTCA IBe DPA3HOBUIHOCTH: NEpBaf — 3TO BHISPOUTH HW3KOKaJMeBHe B BTOPad”
HOPMaJIBHOR WeJIouHOC TR [i9él. Hysxkoxka/meBHe PHIOPOMTH ANNAHCKODO M AHadapckd”
'O MMTOB —~ 3T0 HAaTpPHEBHE HNMBKOKaJMEeBHE BHCOKOMAI'HO3MAJNBHHE NODPONH TOHAMAT™
TPOHIBEMUTOBOR CopMM. JHAOPOMTH HOPMAJBHOMN WENOYHOCTNM MeHee MargesmalpHH 7

CONepKaT MeHble I'JMHO3eMa (rads. 2). HuSKoKa/meBHe 5HAEDOMTH OTsamyanTcA OF
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Tadéannnpa 2

Cpentne COCT&BH DaHHeIOKeMOpRIcKMX IpaHUTORIOB

Kommo- 9
HOHT I 2 3 4 5 6 7 8

sio, 66,61 68,72 73,34 63,30 66,24 75,45 70,63 68,17 72,80
740 0,55 0,92 0,13 0,66 0,65 0,25 0,43 0,75 0,I3

2
41,0, 14,89 13,80 14,20 16,90 13,70 12,29 14,49 14,05 1I4,2I

Fay0q I,44 1I,96 0,41 2,40 3,42 1,35 3,46 5,40 0,23

Te0 3,42 3,28 I,3¢ 2,8 3,36 1,23 - 0,94
MnO 0o,Io0 0,06 0,03 Q08 0,II 0,02 0,06 0,07 0,02
Ngo 2,98 0,82 0,55 2,67 1,31 0,62 I,23 0,95 0,20
Ca0 4,I2 2,94 I,II1 5,15 2,79 0,95 4,25 3,09 I,I9
a0 3,29 3,22 2,72 4,25 2,98 2,71 4,28 3,44 3,60
Ky 1,3 3,27 5,03 1,59 4,14 5,15 1,03 3,80 5,01
Kosm—

98CTBO

anaxm3oB II I0 17 42 I3 6 5 I2 9
fomo- 10 | 1I I2 I3 I4 I5 16 17 |18

$10, 64,53 66,30 7I,79 64,47 65,65 74,92 64,24 65,95 72,82
rio, 0,66 0,63 0,39 0,53 0,99 0,15 I,5I 0,99 0,38
L1203 16,64 15,64 13,31 16,57 15,64 13,40 13,57 15,27 12,25
1'0203 1,47 1,30 I,27 1,93 I,I1I 0,72 5,97 I, 12 1I,10

PO 3,74 3,26 2,45 3,34 4,07 I,60 7,10 4,86 2,20
¥n0 0,I0 0,06 0,06 0,07 0,03 0,07 0,24 0,22 0,05
g0 3,00 2,25 I,03 2,06 1,42 0,65 I,36 2,70 0,56
Ca0 4,70 3,82 2,11 4,67 4,17 I,02 0,16 2,95 I,01

Fa,0 3,82 4,11 2,61 3,72 3,91 3,44 4,00 3,74 2,95
K50 I, I0 2,08 4,53 I,59 2,45 3,93 1,27 2,06 5,10

Koy~

TeCTRO

aHaJA-

30B 9 2 I2 16 7 8 I I I0

Iprme ua H ¥ e, I-3 - Annadcknit unr; 4-6 - Agadapckmit muT; 7-9 -
lro-Banamnaa T'pensianmusa; I0-I2 - Aurapxrupma; I3-I5 - Banrmickn#t wnt; I16-I8 -
Arnanckoro w AHadapcKoro umToB, "cepHe rHeficH" I'peHjaHony, YAPHOKATH AHTapK-
TAOH ¥ Panrm#ickoro mmura, sHIepOnTH KxHO# Mummwn; 2, 5, 8, II, I7 - 3HmepOuTH

Hogmanbnoﬁ WLeJOUHOCTN AjnHaHCKOIO ¥ AHalapecKor'o WNTOB, "CepHil THelicH" HOpMaJIb-
HOY iesoyocTN ['peHJAHINM, 3HIepOUTH HOPMAJBHOR wWeJOYHOCTH AHTADKTUIH, I'paHa-
TOBHe DHIEPONTH I%moﬁ MHJII’JM'; 3, 6, 9, 12, I5, I8 - ansgCKUTOBHE I'DAHUTH AiNnaH-
CKOro n AHaGapckoro umToB, "OeaHe IHeficn" I'peHiaHmnNyM, TeHEBHE YapPHOKUTH #
'Iagnoxmoaue CHEHNTH AHTApDKTNIH, WEJOYHHe IPaHMTH Hapramosckoro maccmsa Bai-
TBICKOro mUTa, YAPHOKUTH ¥ WEJOYHHe IDaHATH IHOi Vunnu.

SHIePONTOB HODMaJIbHO#t WEeJIOYHOCTH KpOMe 3TOI'O IIOBHUIEHHHMNM CPEIHUMA COIEpXa-
Himm crenywumx szemerToB (B I/T): Bamamusa (65 mporums 43), xpoma (35 m 7)),
Kobarvra (33 u 8), mmkenm (67 m 16), memz (33 m I2), umuka (I43 n 86) u Go-
766 HusKIMM KoHuenTpammmm pySumas (I8 m 60), mrrpma (25 n 38), umpkonus (83
1480), dapus (600 m 2200). OGoraiienme HU3KOKAIMEBHX SHIEPOWTOB GHIAEDPOPUIB-
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HNME B XaNpKOPUJBHHMA 3JEMOHTAMH CBA3AHO, CKODee BGero, ¢ mx T'OHEe3NCOM — BH~
IJaBIGHNEM M3 MCXONHHX NOPOI NepBUYHOR G6a3mToBO kODH, sHaumTennyo odorames-
Ho#t 3TAMA 3JIOMEHTaMH.

HamGosiee oT4ETJNBO PACCMATPUBAGMHE Da3SHOBHIHOCTH 3HIEDPOUTOP pasimyanTcg
IO CHOKTPaM DPeNKO36MEJBHHX 3J6MeHTOB. IIpDM OTHOCHTENBHO DABHHX CTensusx g~
PepeHNEPOBAHHOCTR P39 10 BCEMy CNEKTPY oHIEPOMTH HOpMaAbHOM imesounoeTn g Tew
JIOM 38MEeTHO OGOraleHH PeNKO38MEJHHHMA 3JIeMOHTAMV [0 CPABHEHMI C HU3KOKaJle- .
BHME SHIepOMTaMz (pmc. 2). |

SQHJIepOUTH yKa3aHHHX DaSHOBANHOCTe# BINOJHE 3aKOHOMEDHO DPA3MElalTCA B Ipe- |
HeJiax 3HIepPCATOBHX KYINOJOB, BaJONONOGHHX CTPYKTYD X B HX OKalMJIOHHR Ezﬂ.
Ecir HW3ROKaNNeBHE 3HIEPOMTH, KaK NDPABHJO, JOKAJW30BaHH ¢pell NOPOI KaTap-
xeifcrolt sHmepOHT-Ca3nTopolt accqQumanmum, cJjarawpiei sopa KyNoJnoB B BaJONOLOCHy
CTPYKTYD, TO 3HI6DGATH HOPMAJbHOR mENOYHOCTA MPOHMKAwT X B GoJiee BEPXHUe
r'HoflcOBHE CepEM HUXHOI'O apxes, KOTODHe 00pasynT OxaiMmieHme KyIOJOB, KDHILA
BaJOB ¥ 38HEMADT MEXKYNOJBHHE NPOCTPAHCTBA. JHIEDPOWTH Oo0emX Da3HOBAAHOCTSR
pasBmMBanTCA NPEEMYNECTBSHHO CPEIM IIOPON OCHOBHOI'O COCTaBa. MeTaceINMeHTOIeH-
HHE NMOPOIH I'JIMHO3EeMHCTOI'0 COCTAaBa MHBEIMPYRTCS IpPenMMyleCTBEHHO I'DaHMTOHIamy
MArMaTAT-IpaHATHOR dopMarEm, OJM3KEME [0 BO3PacTy K 3HIepOMTaM HODMAJBHOR
meJIOYHOCTH . Mx dosee BHCORag KMCJOTHOCTL, OYeBRIHO, CBA3aHaA C COCTaBOM I'Da-
HATA3EDYyEMoOro cydcTpara.

O6pa3oBaHe HN3KORAJIMOBHX 3HIEDOMTOB MOXET CBABHBATHCA C JacTHuHmM (I5-
20%) IJIABJICGHNEM MaTepnajia HNXHAX TOPA30HTOB OaSHTOBO# KODH B YCJOBHAX BHCO- -
,KEXx DaBaeHmft (6-8 xGap) m TemmepaTyp (800-900°C) ¢ BHIeJeHHEM TYTOILIABKOIO
| OCTaTKA B BHIS JRIOTHTA [198]

" KOMIUIGMEHTADHOCTS ['eHeTHIECKOTO DAfa MeTada3mTH-3KIOIATH-TOHAIAT=TDOHb-
eMATH XODOMO BUIHA Ha mmarpammve (puc. 3). Juumsg [I-II KOMIIEMEHTAPHOCTH 3TOTO
pAlla NepecekaeT JEHAD I-I KOMIJIOMEHTaDHOGTM DALA LYHAT-NAPOJUT (JepumoJnt)-
dazanpT B o6JsacTm Ga3akbpTa. Jldarpamma NOKa3HBaeT HOM3CGQKHOCTDL peajnsaiyi B
XO0Ie 3BoJIMEA HoKeMOpH#cRo# JmTocHepH IBYX OCHOBHHX MNPOIIECCOB IeTPOI'eHe3sa,
OCYyWECTBIAAKNIUXCA B IBa CaMOCTOATEJBHHX 3Tana. [lepsBH#t - 5T0 fopMupoBaHme nep-
BHYHO# yapTpada3nT-0a3uTOBOR KODH 34 CuYeT ILUIABJISHWA MaHTu#iHOI'O BeumecTBa, pe-
JUKTAMA KOTODOT'O MOI'YT ABJATHCA BRIKWYCHAA JEPHOJNTOB B MeTadas3uTax, OTBevaw-
mPe [0 COCTaBy IMPOJIUTY E?Z] Bropo#t sTan - gacTmuHoe (I5-20%) miaBieHue Ma-
Teprata HUEHe} JacTd Ga3nToBofl KODH Ipm IabBjeHmRM 6-8 KOap u Temmeparype 800-
900°C ¢ BHEeJeHHEM erMHeaema 7 meJsode# B KOJMYECTBAXy IOCTATOYHHX MILJIA 06pa-
30BaHNs MEePBHX B NCTODHA 3eMIM BHCOKOTEMIePATYPHHX HU3KOKAJMEeBHX HHIePOUTOB,
T.8. NOPOI TOHAJMT-TPOHIBEMUTOBO}! Cepum, a Tak®e C BHNANSHHWEM TYI'OIJIABKOI'0
0CTaTKa B BAIe SKJOIUWTA. [[pnBefieHHHE HaHHHE NOKA3HBAKT PEAJbHOCTD TIPOLIeCCOB
9aCTUYHOT'O IUIABJOHHSA META0asWTOB N IO3BOJIAKWT OLIEHMTH WX macurtad mpm Gopmmpo-
BaHuUY Hamoosee IOpeBHe# Ha ANNAHCHOM. LATe acCOL@AaImM MeTaMOpPMIeCKuUX MOPOL,
cjaarapiux NHOpPaKpycTAaJbHHHE KOMILIEKC.

[IoCKONBKY COCTaBH HMCCJEINOBAHHHX IODPOL CXOIHH C COCTaBaMM aHAJIOTWUHHX [0~
POIl IDPYyI'MX PaHHeNOKeMOPMRCKAX KOMIIEKCOB APEBHUX WMTOB, MOXHO I'OBODHUTH O
3HAYNTEJBHOR DOJX U apeajibHOM NPOABJIEHMA IPOIECCOB YACTNYHOL'O ILIaBJEHUS Ma-
Tepnaia NepBHYHOR 6a3MTOBO KODH ¥ O IPOMCXORIEHMM TaKHM 00Da3oM mpenue X
CRQHUTOULOE, NPENCTABICHHHX HUSKOKATNSBHMA 3HnepdnTaMM.

CpaBHEHne xapakTepa pacnpeneneﬁnﬂ'PBS Memny ‘MeTadasuTaMn 1 HuakoxanneBsM!
oHIepouTaemn CacceifHa p.OneKMH Ha 3amane AJNAHCKOTO WUTa NOATBep&maeT 3T0T
BHBOL (cM. puc. 2). lelicTBUTEJBHO, HU3KOKAJINEBHE SHAEDOWTH IO cpaBHeHNo ©
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Pnmne. 2. HoplvmgosaHHue 0 XOHI-
DATY coIepxasud P33 B meTadasnTa§
(I), HU3KOKaNMeBHX sHIepsurax (2
no [228], SHIEPOMTAxX HOPMATBHOM
meJsoyHocTn (3)_mo [259], swraorm-
rax (4) mo [I4]

3anTpnxoBaHHOE MoJe - MarHe-
3paJibHHEe [ XeJsie30-MarHe3masbHHe

SKJOTUTH N0 [I4]
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P ne¢. 3. Imarpaima A-s 119 MOpON AnLaHCKOro 1mMTa
A=A1,0,+Ca0+Na,0+K,0; S=510,-(MgO+Fe,05+Fe0+Mn0+T10, );

I - myuuru; 2 - nepuonnrty; 3 - MeTaasuTh - IMPOKCEH-NIAIMOKTa-
30BHe KpucTaJMuecKde CJaHLE; 4 — OKJIOTHTH; O - HM3KOKaIMeBbe
SHIepOUTH; © - noJe NUPOJUTOB; PUMCKHUE LU/HI)FH -~ JMHUA KOMILIEMEH-
TapHocTH I-1 - JepLoJNT~6a3anbT-AyHAT, 1~ I - JMHMA KOMIUIEMEHTap

HOCTH MeTaGa3nT-3KIOIUT- BHAEPOUT
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MCXOIHHMR MeTadasuTamu OCOTaNeHH JETRMMA ¥ OCSIHEHH TameJuvm PRD p XapaKkTe~
DH3yOTCA HOGOJBIEM oBPONMEBHM MAKCHMyMOM. Boe 3TO B LeJOM NoaTsepxmasT ow
JIOMEHTADHOCTH MCXOAHHX NOPON A BHILIABKA, OCOrami@HHO# miarmoxsiasom, 00y 0B~
JABaIIAM NOABJIGHEE eBpONMeBOrO MakcaMyma. Ha nmarpamme (cM. pme. 2) namecemy
IaHHHe N0 SKJOTNTAM U3 KEMOGDJINTOBHX TpPyOok CmOMpckoill mraTdopmu, cpemm KoTo-
DHX MOTYT HAXONWTBGA M DA3HOGTH, OTBeYaKmne NCKOMOMY DOCTHTy. le#cTmmTesso,
SKIOPATH (CpelHENe BeJMYMHH) IIC CPABHOHUK C ACXOAHHMN NOPONAMA M BHILIABKOR
oGenHeHH Jerxmmn P33 m colepxaT NpPOMEXYTOYHOe KOJMIeCTBO TaxeJHx P33,

1A aHain3a IeOXAMHMUYSCKAX OoCcoOeHHOCTei# Bcefl ramMu ApeBHeMUMX T'DaHUTOMIOB
ACIOJNB30BAHH NAHHHE He TOJBKO IO AjplaHcKoMy B AHadapcKoMy i@Tram, HO ¥ 0O Ipy.
I'AM OGNBCTAM Da3BRTHA IIyGOKO MeTamopduszopaHHHX odpas3oBaHmit (cM. Tadn. 2).
3TO HHUSKOKAJMEeBHE 3HIEPOUTH HEUNMDCKOI'0 KOMILIEKCa AHTADKTHIH [?2?]. "cepHe
rHeficH" Kro-3ananHoft I'peHsaHINR ﬁBf], paHHeCKAauuaTHe YapHOKATOMIH BarTni-
CKOI'0 uuTa [288] , YapHOKMTH OkHO# VHINM [116] . Ilia GoJpme#f yacTMm 3TAX KOMI-
JIGKCOB MMEWTCHA BEChMa IPeBHHE DALWOJOTMYeCKNe NaTHDOBKA, II03BOJAKIME OTHO-
CHThH MX K KaTapxel. B KauecTBe CJEIYOWMX II0 BO3PacTy IOpPOI TOHAJMT=TPOHIB-
6MUTOBOR Cepuu HODMAJBHOR WEJOYHOCTM PacCMaTPMBAKWTCA COOTBETCTBYDIHME MODPOIH
TeX X6 DEraoHOB (5HIEDPCATH, I'DAHATOBHE HHOODOMTH, COCKIANYATHE JAPHOKHTH I
YapHOKATH) . TpeTmil Tmn HOpOI NpPEICTaBNICH AJNACKUTOBHMM rpaHmTamu Cudupm, "Ge-
JuvE DHeficamn" Kro-3ananHoit 'penJyannnm [?46],'qapHOKMTo—cneHnTaMM AHTapKTRIN
[22’7:] , IVIarAOMAKDOKJIMHOBHME I'DaHmTaMB Kapeumnn [149:] , YAaPHOKHMTaMW M I'DaHuTaMu
WHann [?5@ , KOTOpDHEe BO MHOr'MX paffoHax oxapakTepE30BaHH DPAIMOJOTAYECKHM BO3-
pactom 2,6-3,0 MJIDH JeT.

[lponcxoxIeHNe I'DAHNTONIHHX NOPON HODMANBHON WEJOYHOCTH MORET CHTH DPACCMOT-
DEHO IyTeM CPaBHeHHA pacnpeliesJeHMA P33 B 3TUX B OoJiee IPEBHUX CHAJNYECKEX
noponax.

OHIEePONTH HOPMaJbHOR WesOYHOCTM ARIAHCKOrO MMTa N0 CPaBHEHMK C HU3KOKAaJme-
BHME SHIepPOHTaM® IpM OILNHAKOBOR cTenens nnddepeHUAPOBAHHOCTH 3aMeTHO odorale-
HH JUTOPMIBKHMA ¥ PeIKO3eMeJbHHMA 3JEeMEeHTaMy ¥ XapPaKTEepW3YWTCA B HEKOTODHX
cIydYasX He3HAUNTEJbHHM eBpONMEeBHM MakcuMyMoM (cM. pHCG. 2). AHaJOI'MUHHE TIpaHi-
TH leHTpasbHOR 9aCTU ANDAHCKOT'O WMTa OTJANYAKWTCA XOPOWO BHDAXEHHHM €BDOINNEBHM
MAHUMYMOM [?é]. CpaBHeHUNe CHEKTpoB P39 TOHAJUTOBHX K NOPEUpPOSIaCTUYSCKAX
rHejicoB AMmTcox Kro—3ananHoft I'peHJaHINM, CONOCTABJAAEMHX COOTBETCTBEHHO CO
CNeKTpaMll HM3KOKa/MEBHX 3HIEPOWTOB N 3HIEPOMTOB HOPMAJBHOHR mesouHocTH, IOKa-
3HBAeT QHAJOTHYHYN KapTuHy paclpeleJeHus P33 B mesom [?é]. JT0T (axkT nOI-
TBEDRIAET BO3MOKHOCTL 00PA30BaHNA I'DAHMTOMIHHX MOPOIN C HOPMAJBHOH# WeJOYHOCTSY
3a CUET YaCTWYHOI'O IUIABNEHRA IpeBHe} 3HAEepOUT-6a3UTOBOR KODH IpM ydacTui BOC-
CTAHOBNTEJBHHX QUIOALOB, OOCOTalieHHHX KaJmeM,

1A aHaju3a 3BOJKIMN apxe#CcKOor'o I'paHMTOo00DPa30BaHUS NMCIOJL30BaHA IMarpavMa
THNN3aIMA MAUMaTHUECKUX cepuit [}4]. Kax BMOHO M3 puc. 4, TOYUKM COCTAQBOB Hal-
6oJlee IDPeBHUX NMOPOL TOHAJIMT—TPOHILBEMUTOBOR cepmu (HW3KOKAa/MeBHX BHﬂepOMTOB)
BCeX pacCMaTpMBaeMHX DErMOHOB MUpa ILOCTATOYHO KYYHO DPaclojarapTcs B noJe HUd-
KOKa/MeBHX N3BECTKOBHX TNOpPOIX. TOYKM COCTABOB I'DAHATOMIOB HODMaJBHON nejiousol~
TH, PABHO KaK I TOYKM COCTABOB QJACKATOBHX W OJM3KAX K HUM I'paHmToR, nonafadr
B II0JI6 U3BECTKOBO-IEJOYHHX NOPOR. Ha arTolf Aparpamve XOpOoWO BHAHH pa3HUIE 00
CTaBOB J1 NDPUHANJIERHOCTH HU3KOKAJMEBHX BHIEDPCHTOB I MODPOJ HOPMAAbHO{ LeJsodHOC”
TN K Pa3JA4YHHM TDEHIaM, 4YTO OTpPaxaeT 3aMeTHOe yBeJMUYSHWEe poJam ueJouelt, npex®
BCer'0 KaJyuAd Npn o0pa3OBaHNM I'PaHUTOMIOB HOPMAJBHOR WEJNOYHOCTH. IlocJelHne,
DaBHO KaK I aJACKATOBHE W LONOCHHEe UM T'DaHATH, pPaclosiaralTcA BIOJL W3BECTHO”
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50-IQJOYHOr0 TDPEHIA. [IoNoKeHMe TOUeK COCTABOB MOPOL C HODMAJLHON WEJOTHOGTHI
g etle oJlee KHCJHX M WEJOYHHX aJACKUTOBHX IPaHNTOB ("Gejux IHelicoB") B moJe
73BeCTKOBO—MEJIOYHHX IOPOXN CpelnHe#l M MOBHWEHHOR KaimiiHocTm ¥ OLHOBPeMEeHHO Ha
OIHOM TPeHIe I'OBODAT, CKODE€e BCero, O IPUHALIEKHOCTH pacCMATPHBAEMHX [ODPOMI
X OIHO# NOCJI@ZIOBATEJNBHO Da3BuBakueicA marmaTnueckoil cepmm (apxeit), oropmar-
ot BO BpeMeHR OT OoJiee DAHHMX KaTapXe#CKNX 06Da30BaHM# — HU3KOKAJMEBHX DH-
tepéuroB ("cepHx rHeitcoB"). Kax BuuHO Ha puc. 5, KZO/NaZO OTHOWEHNE BO3DaC-
a8t oT 0,25-0,5 1IA HMBKOKAJMeBHX 5HIepOUTOB 1o 0,5-I,2 IJA TPAHATOMIOB
HopManpHO% wesouHOCT® M 10 I,25-1,9 IJg aJACKATOBHX W TNOAOCHHX HM I'DHHATOB,
Oduag ?BOJIKINA CEOINHAMAUYECKUX OOCTAHOBOK apxeifickoro rpaHMTOO6pa3OBAHMA
MOXeT GHTR NpeNCTaBJeHa B BHUIE CMeHH apeajbHHX NPOLECCOB, OXBATHBAWUHAX 06—
WpHEe LIOWAZRM HyKJIeapoB, NpPOLECCaMh 09aroBOr'0 xapaxTepa, onpeneJdwumve Gop-
MIDOBaRMe KYHOJBHHX CTPYKTYyp B oOum# HeJmMHe@HH} xapaxkTep paHHemoxeMSpmiickoit
TeKTORMRE, OueBMOHO, UTO 3TH INPOLECCH He MMEJAW CTOJb IMAPOKOT'O PA3BATAA B TO-
tierynme# reosormueckoit McTopuM, TAK KaK NPOMCXOLMIN B YCJOBHAX BepTHKANLHO-
T0 HapamMBaHMg JMTOCHEPH M MHTEHCHBHOTO NPUBHOCA CYXWX BOCCTAHOBATEJBHHX
bonnop [142] NpE yMEpeHHOM odueM LaBJeHmu. llocnenHee 0GCTOATENBCTBO Npel~
“laBifeTCH BecwMa Ba%HHM, TaK KAk COJMKaeT IeoluHaMiyecKne OOCTAHOBKN CRATUA,
BH3BaHHOI‘0, OIHAKO, WHHMHM NpuurHamy, OnNHT MCIOJB30BAHMA IUCKDAMUHAHTHHX IRHa-
e [349] I apxeilcko—KaTapxeiCKUX I'DaHUTONINOB IIOKa3HBAET (puc. 6,a,6),
o 66nbmag 9acTh COCTABOB IIOPOML HomazaeT B I0Je OCTPOBOLYKHHX T'DEHNTONNOB.
P He3HayuTe/IBHOE YWCJO TOUEK DAHHELOKeMOPMilCKMX IDaHATOMIOB HOPMAIBHOH
ﬁ:i"‘mocm pacrnosaraeTcs B KPAaeBHX 4YacTAX IoJeH KOJIABMOHHHX WM BHYTDHIINT-
. TannTor, yro neficTBNTENBHO MOXET OTBEYaTh YCJOBUAM MaKCUMaJIbHOT'O TaBle-
Hﬂssodzcodn?HHHx 04aroBHX CTPyKTYyDAX. .
Tepﬁwlﬁio—pamenpmeposoncm171 pTan. [IpolecCH NO3IHEAPXeACKO—D po-
GKOPO Ppanpro0GpasoBaHisA TAKKe TPAHAUNOBHH, Kek B panHeapxefickme. B pe-
bTare 3TUX COGHTW{ B TeKTOHOTEPMAJbHYD 1epepacoTKy GHJY BOBJIEUYEHH OI'DOMHHE
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MacCH I'OPHHX IOPOX TeX TeppUTODH#, B Npelesax KOTOPHX NPOUCXOANM IIPOUECCH
BepxHeapxeilckoro pufTorsHesa u JopMEpOBAHMA NPOTOILIATHOPMEHHHX MTPOrMGOB.
OTOT BHBOI BHTEKaeT WS aHaInW3a I'e0JIOTWYECKOI'0 CTPOeHNA AJNAHCKOI'O uuTa M Apy-
THX Dery¥oHOB, I'le YCTAHOBJEHO, YTO No3AHeapxelicko—paHHENPOTepPO30MCKasdA I'paHm-
TH3alMA NPOTEKaJa B yCJOBUAX TePMOCTATMDYBLEr'o BJASHNUA OCAZOYHO—BYJKAHOI'€HHHX
7 OCANOYHHX TOJM, 3ANOJHABUEX DPudTOreHHHE TPOTOBHE CTPYKTYDH M YacTO Ipo-
CTDAHCTBEHHO ACCOMMEDPYOIME ¢ HAMM NpPOTONJIAaTHODMEHHHE HDPOTWOH (Halpmmep, 3ee-
HOKaMeHHHe TpPOr'OBHE CTDYKTYPH B Komapo-Ymoxanckmit mporm® Ha 3anane AiNaHCKO-
ro upra) E?O, 2'70] . B 0BA3M ¢ 5TEM MORHO I'OBODNTH O CPABHUTEJNBHO GOJee y3KOM,
GJM3KOM K IOACHOMY XapaKTepe pa3BHTHA paHHeNpoTepo3oficko# rpanuTmaammu. Ha-
NpUMep, KKHAS IyroBagd 30HA DA3BUTHA NO3MHeapxeicKo—paHHENpPOTepo30i#cKo# rpaHn-
TH3aIMKY ¥ TPOT'OBHX CTPYKTYP ANNAHCKOr'o umTa NpocTmpaercsa Ha I1200-I400 xm npR
mnprre 200-250 xu (7] .

B KavecTBe IpyMepa pacCMOTPEM TEKTOHOTHIWYeCKE#t paiton QuonmmHCkoro m lrdu-
JIAKCKOI'0 3eMEeHOKAMEHHHX TPOr'0B BepXHero apxes,c KOTODHMA I DOCTDPAHCTBEHHO aC-
COUMMPYRT NOJA IpaHnTO-THe#icoB (2,7-2,8 wmipn Jet) [281] A Opyrux I'PaHATONIOB
paHHero npotepososa (puc. 7). A cpaBHEHWA NPHUBJIGYEM MaTepMajH no J¢Th—OJLoH-
PCHHCKOMy MacemBy Ha p. Oxexme (2,8 miupn JeT) [8@ , a4 TaKke MO nos3nHeapxeil-
cKo-DaHHeNpoTeposofickuM rpanuTam Hyk (2,8-3,0 wipn set)m Kopxyt (2,53 miph 5]
paitora Torxod [174],

Cpenn paHHeIOKeMODURCKAX I'DAHMTOMIOB DaccMaTpmBaeMoro paitoHa (pmc. 7) MO%~
HO BHIE/WTH TDM IJIABHHE BO3DACTHHe IDyINH, Da3 mMuyaliiecds cocTaBoMm u Hopmolk
3aJelaHnA.

llepBad I'pynna I'DAHATOMEOB — HaMGONee DACIDPOCTDAHSHHAA — 3TO GHOTMT-amMgnoo”
JOBHE I OMOTHTOBHE I'DAHATO-THEHCH M I'He#COBANHHE I'DAHATH, CONpOBOXLAeMHE ML~
MaTpTamn. OHI OTHeCeHH K NepBoit fase MINMTENEHO Da3BMBAKMEIocH Ky aHIUHCKOTO

kommiekca ¢ BospactoM oT 30I0 mo 2300 muH JeT [89, 267, 2813 . OTH rpanmomﬂi
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tlarap? rpaHETO-rHeflCOBHE KyIOJa BTODOI'O NOKOJEHHMd, I'DaHHTO~-THeH#COBHE BaJH R
Xpyrre cTpyxTypH pemodmim3oBaHHOIO dyHIameHTa OJEKMHHCKOHE IpaHHT-3eAeHORaMeH—-
o g Konapo-ynoranckoit nporonniardopMennoit odiacreit. B uux HaTpuit Npeodiana-
®! Hal xamem (Tads. 3) ¥ HA AmATpaMMe MarMaTHYeCKEX CepHil TOUKA COGTABOB JO-
8 B noje H3BECTKOBO~LEJOYHHX I[IOPDOL, B YaCTHOCTH B 00JaCTh I'DAaHATOHIOB ap-
Y4 ¢ HopwanEHO#t mesoumocTED (pHC. 8).

OPpas rpymna rpaHRTORIOB — ®TO METACOMATHYECKAE MAKDOKJIMH-TIATAORIA30-
tig Mon-GroTnroBNe OYKOBO-TONOCIATHE NODPEMPOGISCTAYECKAS IODOIH, OTHO-
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CeHHHe KO BTOpO#l fa3e KyaHIMHCKOIO KOMILIEeKCa ¢ pPalNoJIOTMYeCKUM BO3DacTOM
2130 wIH JeT [?Gﬂ . OHn PopMHDYyWT KaK KPYyNHHE MACCHBH, NPUYPOUYeHHHE K IpOTA-

L9 A,

Pmnoe 7. Cxem
. 7. 4 I'e0JIOTNYSCKOro CTDOSH].
dacceftna pex Onoumo m WTYMIsSK (ceBepHo:

Npenropee Xp. JIOOKaH, 3anamdHas YacTp f.
IaHCKOrO wuTa) o

1 - deTBepTmMuHHe oTyONEHMA; 2 ~ nay.
HENPOTEPO3OUCKNEe I'DAHATONIH IYHCKO—KOo-
LapCKOT0 KOMIJI2Kca; 3 — paHHEeNpoTepo-
30MCKMe MeTacoMaTudeCKNe TPAHATH Kyah-
IMHCKOT'O KOMIJIEKCA; 4 — HepacdeHeHHyj
KOMIJICKC DPAHHENPOTe po30itcKNX T'paHmnTOo-
PHe#COB 1 MUCMATUT OB KYyaHINMHCKOTO Komp.
JIeKca; 5 — HepacuJeHeHHHE BYJIKAHOTEH: .
TepPUreHHHEe O0pPa30BAHNA BepxHeapxeficx:.
T'0 TPOTOBOI'O KOMIJISKCA; © — B3JEeMeHTH
3aJleraHng XPUCTAaNLTN3aUNOoHHON caanmess.
roetn (a) u pazjomu (6)

4

Pnc. 8. ImarpaMmva_MarMaTrIeCcKnX ce- 2
pn#t J.C.Bopommua [44] LA DaHHENDPOTEDo-
30MCKUX I'PAHUTONIOB 3

Homepa TOYSK Ha IMarpaMwve COOTBETCI-::
BYOT TOPAIKOBHM HOMEpaM aHaJU30B B
radn. 3; noJg I-Y m TpPeHAH Te e, uTo
n Ha puc. 4; a-c - 10Js, COOTBETCTBYH-
mie opeoJiail TOUEeK Ha PUc. 4: a - apxed
CKNX HU3KOKAINEeBHX, B — HODMAJBHOR 1e- i
JIOYHOGTH, C — JHIEPOCUTOB N KAaJNEBHX IDa)
HITOB

KEHHHM TEKTOHMUECKAM [BaMm, 9aCTO KOHTDOJMDPYyOINM ¥ 3eJeHOKAMEHHHEe Tporu, Tak
7 CPAEHWTEJBHO HeOoJsblie Teja B LEHTPANBHHX 4acTAX PaHHEeNpoTepo30iickux I'pa-
HNTO-THEHACOBHX KyIOJIOB M BasoB, Ha mmarpamme MarMaTHdYeCKuX cepuit Togxm co-
CTAQBOB I'DAHUTONIOB BTODPOH# $asH KyaHIMHCKOTO KOMIUJIEKCA I CONOCTAaRBJgeMHe ¢ HA- !
M MeJKonopdmpodsaacTHuecKne I'paHATH YCTL-OJIOHICUHCKOI'O MaCcCHBa romnananT B
[I0Jle M3BEeCTKOBO-WEJOYHHX I CyOWeJOYHHX TOpON, 3aHUMafg 060CO6JeHHOe MOJOKEHNe
IO OTHOWEHMO K rpaHnromnaM nepsolt dasu (cm. puc. 8).

[lonoxeHne PUrypaTUBHHX TOUEK KyaHIMHCKUX [PAHWTONIOB INeDPBOi a3 B 007180"
T COCTABOB apXxeffCKMX sHAEPOWTOB HOPMANBHO# WENOUHOCTH MOXET CBHIETesbCTBO~
BaTh O NPONCXOXIEHANM T'PAHUTOMAOB IP! MOCWIMBAIMM ¥ IIaBieHuu GoJee IpeBHEr?
cnaayyeckoro cyocrpara, 6e3 3HaUUTEJBHOI'O NPUBHOCA ilejoyeit u LPyTUX 9JeMes”
T0B. QOpMMPOEAHME KyaHOMHCKUX I'DAHUTONLOB BTOPO# (asH, ouesmuHo, npomcxonﬂm
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CpeiiH@e XMMNYECKAS COCTABH NO3IHeAapXelCKNX-DPaHHENPOTEDPO3OHCKAX I'PaHUTOB
Cudupckoit nnardopmu m 3ananHolt I'peHIAHINHA

}—{:n;n'OHGHT I 2 3 4 5 8 r
‘é’i'o*z 70,41 70,13 72,75 69,25 72,06 72,66 61,30
140, 0,25 0,37 0,33 0,22 0,14 0,27 0,34
11,0, 14,46 14,03 12,10 I5,67 14,91 13,18 19,34
pe203 0,83 0,97 0,59 1,07 0,77 1,18 I,55
Ta0 I,96 3,10 2,99 I,14 0,63 2,24 2,12
O 0,06 0,04 0,05 0,01 0,02 0,05 0,I2
Mg0 1,50 0,64 0,56 0,33 0,31 0,23 0,59
(a0 2,75 2,00 1,42 3,46 1,49 0,69 4,33
Na20 4,19 3,62 2,80 6,48 4,26 3,66 4,79
Kzo 2,74 4,37 5,02 0,98 5,02 5,I3 5,I5
Eﬁﬁﬁgggm 27 4 110 3 I I5 10
“KoMIIOHEHT 8 9 10 11 12 I3 14
510, 66,94 67,05 67,34 73,06 65,70 71,70 72,90
140, 0,43 0,49 0,61 0,37 0,46 0,20 0,I9
A1203 17,53 16,59 13,97 12,87 16,90 15,40 14,60
Pe203 0,96 0,99 2,32 I,08

Ee0 I,28 1,84 3,21 I,66 3,20 1,40 1,50
Mno 0,03 a,05 0,08 0,04 0,05 0,02 0,02
) I,I1 1,08 0,67 0,54

Ca0 I,71 3,13 2,08 I,I3 4,10 2,20 1,40
Na,0 4,61 4,83 3,27 2,73 5,00 5,00 3,60
K20 3,92 3,40 5,14 5,08 1,60 2,60 5,00
KomuecTBO

@Ha mM30B I7 7 96 113 I2 I3 18

Ipume yaHnne., I-II - paHHenpoTeposoiickne CpaHuTONIH Cudupu: 1,2 -
KyaHumaECKMi KoMmmiekc, I » I[I  ®a3H COOTEETCTEEHHO; 3 - uyHCKO-KomapeKui
xomwnexe [2401; 4, S5 - Jers-OmnoHrcmHcknt Maccus B9); 4 - oprorHedcH, 5 -
MeIKONOPOVPOBUIHHE TPAHUTH; 6 — yJAKaHckuil xommrexc [240], 7 - Yors-HokivnH-
ckmft Macenp, 8 - UyOauuHckM#t maccue, 9 - TyKypUHTCKME Kommiexe, I0 -~ uepenan-
Ckuit xommrexe, II - nﬁmopcmﬁ xovmiexke, {10 w II mo ByxagOBy, 198774
I2-14 - rpaunToummu palioHa 'oTxo6 - 3ananHas [perianuns [L74]; I2 - TOHammMTO-
Bhe rueficy Hyk, I3 ~ rpaHonnopuToene rHeiicH Hyx, I4 - rpannTa Kopkyt.

Xpemuezema (cm. puc. 8). OTO OOBICHAET UYETKYH NPUYPOUSHHOCTHL HANCONEE Kpyl-
HHX MAcCHEOB OYKOBHX_ METACOMATHUYECKNX PPSHUTOB K TDPOTSAEHHHM DA3JIOMAM, SB-
TAOUEMCA MyTAMM NPOHMKHOBEHMA Quonios, odoraueHHEX xammeM (cM. puc. 7).
TpeTsa rpymna rpaHUTONIOB B IpeleiaXx PACCMATPMBAEGMOTO PaioHa OTHeCeHA X
Wﬁcxo-xconapcnomy KOMILIEKCY. OTH I'DAHMTORIE CJAranT ruraHTckuil Komapo-ymoxax
CKif qomosmT  pAm CpPABHWTENBHO HEGOJABUMX MACCWBOB KaK BHYTDU, TaK # 3a Npe-
e namy Konapo-Ynoranckoro mpoTomnaTdopMeHHOro nporuda. Bo3pacT 3THX I'PaHUTO-
U1op I760-1I860 wn JeT [23@] . B HemocpemcTeeHHO# Gimm3ocTH 0T Komapo-ymoxaH-
Ckoro JONOJMTa, B ero NDUKOHTAKTOEOH 30He pacnoJaraerTca luHe#ckmil radcpo-Ho-
PuToBYH pacc.ioenuHit macens (nomoanT). IIpocTpaHCTBEeHHAA GJM30CTH 3TUX I'PaHM- !

31



"

T0B ¢ rad6po-HOpuTaM) He CJIy¥afHa, TaK KK OHU ABJAWTCH, CKODeE BCero, npen-
crapnTeNaMM efmHoll radépo-aHOPTO3NT-DANaKMBArDAHUTHOR opMammy, WrpoKo ma—
BeCTHON Ha IpyrAX NpeBHEX IIaTdopmax [?4@]. HeoGxomumMo nomYepkHyTH, 4TO OmHO-
BO3paCTHHE ¢ YyHoKO-KONADPCKAMA I'DAHUTOMIAMN I'DaHUTH APYrux odaacreit Cndup-
cKoll mIaT@opMH 9acTO acCOUMAPYHT C TePPUI@HHO-BYJKAHOT@HHHMH TOJIaMN ¥ CO-
CTABIAKLT C HAMRA eINHYD BYJKRAHO-ILIYTOHWYECKY acCOIMaLmio (MafMakaHcKasd B axur.
KaHCKag cepuy), ITH CTPYKTYPHO-BEUWECTBEHHHe KOMILIEKCH NDAYPOYSHH B OCHOBHOM g
BHEIHNM, HandoJee nonaniﬁﬁm 9acTAM HyKJIeapoB B K ceprnodpakTypHHEM CYyOJmMHeiHHy
30HaM [7@ . OmHaxko He BCE I'DAHNTONMAH, CHAHXPOHHHe 3Tamy CTAaHOBJEHHA NHTDY3MB-
HHX NOpoA rad6po-aHOPTO3NUT-panaKnBU-T'paHuTHOR opmaunuy, MOILYT OHTb OTHECEHH
K DalaKuBM WIM DalaKMBHUIOLOGHHM I'DAHATaM. 3TO OTUYETJNBO BMIHO Ha NPAMEDE Ajn-
IaHcKoro wmra (cM. Tadm. 3). B ero ikHoft wacTm - B mpenesax IRyraxypo-Craxo-
Boll O6JacT® - paclnojarawTcsa KPYIHHe KYIOoJONCIOCHHe, MHOIIa NPUDPa3J/IOMHEE BHTH.
HYTHEe MACCHBH I'DaHMTOMIOB ¢ Bo3pacToM I790 miH JeT [?6@]: Yy 6aumHCKHA, YcTb-
Hoxxuuckn#t, TykypuHIDCKRE n Ap. ITM IPaHNTOMIH UMEWT C BMeUaKIMMEA NX METaMop.
PuYeCcKMMI NOPOIaMH CTAHOBOI'O I'eTEePO'eHHOI'0 KOMIJIeKCA 1 APeBHECTAHOBHMN I'Daxi-
TO-THelicamn (aHaJoramy paHMTOMIOB NEPBO# fasH KyaHIMHCKOI'O KOMIJICKCA) Kak
DByUle KOHTAKTH, TaK M NOCTENEHHHe NepexOiH. Cpeim HAX BHIEJAKTCA INODPOIH, 0l
PalleHHHE KaJjleM, HO OCeHHEeHHHe KpeMHe3eMOM — JCTh-HOKKMHCKHUI CHeHUTOBHH Mac-
CHBE. B COnBUMHCTBe CJyyaeB HATPHMiI NpeodaamaeT Hal KajmeM X BCe MODOLH OOeliHe-
HH KpeMHe3eMOoM R odorauieHH MarHmeM. [Io cocTaBy OHM OTHOCATCA K I'pPaHNTaM, I'Da-
HOJNODHTAM, KBADUEBHM AWODWTAM, CpemyV HAX BCTPEYAKWTCH PA3HOGTH GOJIEE UEJOUHO-
'O COCTapd B EUNe BHIJIABOK WM HONOJHMTEJBHHX (a3,

Asaym3 nojsoxeHns QArypaTMBHHX TOYeK COCTABOB I'DAaHUTOB 3aBepllapler'o 3Tana
PaHHEINPOTEePO30ACKOr0 I'PAHMTOOCPA30BaHNA HA IvarpaMve TUNU3ALMM MarMaTH4yecKux
nopox (cM. puc. 8) HOKa3HBAeT MHOrooGpasme YCJOBMA I'DaHUTOMIHOT'O MarMaTK3Ma
sToro BpemeHnm (I700-I900 wm JeT). Hanpumep, TpPaHATH UyHCKO-KOZAPCKOIO KOMI-
JeKCa OGHApyRUBaKT ABHYH NPRHALJERHOCTH K ONHO! M3BECTKOBO-IEJIOYHOX Marmarn-
YeCKO#t cepum ¢ I'paHMToOuIAaMW KYaHIWHCKOI'O KOMIJIeKca. B TO %€ BpeMA OIHOBO3pacl-
HHE C HUME I'DAHATH ADPYIHX 4YacTeill ANIaHCKOr'O UMTA IO BeJiMYnHaM KNCJOTHOCTH 1
leJIOYHOCTH BHCTDAMBANT TPEHL B IoJe CYOleJOYHHX NOpPOL. Takoe pasjmdme MORHO
0GBACHATHL, BEPOATHEEe BCero, HEeONWHAKOBHMI TEKTOHMYECKUMH YCJOBMAMH BHILJISBJIE-
HIST PONIOHAYANBHHX MarM X CTaHOBJEHHS MacCMBOB, MNaBUMX B KOHOUHOM MTOI'e IpPO-
CTPaAHCTBEHHY® aCCOIMali0 PacCJOeHHHX ra0CpO—HOPUTOB N DANaKMBRIIONOGHHX [DaHl-
TOB WJIN &CCOLUMAaLNio I'DAHUTOB MHOIO COCTaBa ¥ cJado auddepeHIMpPoBaHHHX Iadsopo.
C »TUM Xe CBA3aHH Da3JuMuuA B YOpME MACCHBOB W XapakTepe KOHTaKTOB. Hampumep,
B CIOKOMHO# cydmaaTdopMeHHOl 00CTaHOBKe QOPMMPOBATIUCH I'MTAHTCKN{t JomoJuT dyi-
CKO-KOJAPCKUX I'DadUTOB I JIONOJMT UMHEJCKNX radCpo-HOpUTOB. BepoaTHo, B Gojee
NOIBURHOU 06CTAHOBKE NPOUCXONIN HupPePeHINAaNY POIOHAYAIbHHX MarM, BHELPe:HNe
T'DaHNTORNOB X IpelilecTBYyWNX UM ra0OpOMIHHX M JYHHU T~ TDOKTOJMTOBNX WHTPY3HBOB,
cjaranix JyKNHINHCKMA, Jy4aHCKnE W DAL APYIUX MaccuBOB B Ky mxypo—-CTaHoBOH
00JiacTH .

CpaeHeHKe NO3IHEapXeHCKO~PaHHENPOTEPO30HCKUX IpadnTonnoB dyHmnamexnta Cnoup-
CKO¥l TJATPODPMH C TOLOOHHM 0CPA30BAHAAMA TAKOL'O, Hanpumep, paitosa, xak I'oTxol
B I'peHIaHInm, NOKA3HBAeT yAUBUTEJBHOE CXOLCTBO C IO3IHeapxeHCKMMu-paHienpoTe-
pO30OMCKIMI TDaHUTO-THelicamu n rpanmrTamn Hyx u Kopryr (cm. Tada. 3). Iheiics HY
BIOJIHE CONOCTABMMH C KYyaHMMHCKAMM I'DadHNTO-THeificamu, a rpaHuTH KopxyT - C qyil-
CKO-KonapckuM#. IlososeHne QUTypaTMBHHX TOYSK TPOHIBEMATO-THEHCOB U I'paHoanopH

T0B Hyk 1 rpaHuToB KODKYT MO OTHOWEHWO C TOYKAM COCTABOB IOpom OoJee npesBHei
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coPHR AMITCOK Ha IMarpamve THUIM3aLUy MarMaTUYeCKUX TODOJ aHAJOTHMYHO DACTOJIOKe—
b (ury paTABHHX TOYEK goqee leerfl-lx 1 MOJIOIHX I'PAHNTONHNOB AnnaHCKOI'O ifMTAa.

gUCyDATUBHHE TOYKM I'DAHUTO-TH2COB KyaHINICKOTO KOMIIEKCA AJNIAHCKOIO WuTa 1
GOpMAJIBHO 18I0 THEX rae#tcos Hyx paono.naram"rca B o0sacTi apxe#icKkmx 9HNIepPOHRTOB
ﬂoma.umoﬂ MeJOYHOCTH, Kak yxe OTMOYAJNOCH, BTO MORST pPACCMATpPMBATHCA KaK O~
(488TONECTBO BHILIABKA doJjiee MOJIOOHX I'DPaHMTONLOB M3 KOPOBOr'O MaTepuana. OnHa-
%0 B.P.Mak-I'perop cumraeT, YTO TAKO8 CXOINCTBO ABJACTCA HE PO3YJILTATOM MOGHJH-
sanAB KODOBOr'O MaTeppaja, & RTOI'OM CXONHHX NDPOLSCCOB, CO3AABABUMX KOPY B Te-
qog# JBYX HEMIYJIECOB [1’74] . OCpaTrM BHRMaHWe Ha Da3HHt BO3pacT CpaBHHBABMHX
paH]{GIIOKeMdenCKPIX CpaHATHHX cepr# Cudmpm (paHHm#i npoTepo3off, BO3MOKXHO MO3M-
anlt apxe#t — HAYal0 CTAHOBJGHNA I'PAHUTORIOB NEpPBO# Pa3sH KyaHAMHCKOI'O KOMILIEK—
ca; A0 KOHLIA DaHHEro npoTepo3osd — CPAHATH YyHACKO-KOZAPGKOT'O M ADYyTMX KOMI-—
1ekcoB) B I'DeHnanmmn (nosmumit apxeit — rmeficu Hyk; Haualo DaHHero NPOTEPO30A -
ppaHATH KopryT). 3TO CBEIOTENBCTBO ACAHXPOHHOCTR NDOLECCOB NOKeMOpRACKOIrO
rpaHRTOOSPABOBAHAA HA DA3HHX KOHTRHOHTAX.

AHaJIE3 TeoIBHaAMMYecKnXx ycyosn# fopmupoBaHMA NO3IAHeAapxeHACKAX-paHHeNPOTepO-
soficxax I'DAHATOB, BHIOJHAGMHE InA nopol YCTH-ONHOHICRHCKOI'O Maccmsa B OTdYac—~
¢a TPAHNTOB HyK npm nomoun ARCKPBMEHAHTHHX IRATDaAMM [349] , [IOKa3HBaeT, 4YTO
709KB COCTAROB DaCCMATPHBAGMHX IPaHATONIOB paclnojarawTca B Noje, OO0BENNHAN—
geM PPAHATH OCTPOBHHX LYy’ M KOJJIA3IMOHHHX 30H (pmc. 9,a-B). JTH NaHHHEe OO3BO-
10T DPeANONOXATH, YTO PaHHENPOTepo30o#ckme IpaHNTH OpMUPOBANACEH MDENMymMEcT-
BONHO B JCJIOBHAX CXaTHA. TO Xe camoe HaGADAAETCA A HA APYTAX AMCKPEMUHAHTHHX
marpamMax (prc. I0), rme 3TH I'pPAHMTORAH MONANART HCKINYATENLHO B N0JE I'pa-
HET0B OCTDOBHHX Ayr'. MOoZHO, TakKmM odpa3oM, 3aKADYATH, YTO QOPMUPOBAHNE NO3MA-
2eapxe #OKAX-~-PAHHENPOTOPO304CKEX IPPAHRATOBR B OCHOBHOM [DORCXOIMJIO B MHDOKMUX JH-
sofEHX 30Hax cxXaTmsa, NOROOHHX KOJLIA3NOHNHM 30MAaM faHepo304a, C JACTHYNHM GO-
IpAHOAHEM I'eOIMHAMMYOCKAX OGCTAHOBOK OYAroBHX CTPYKTYD, XapakTepHHX LJA §0Jee
PaHHEX STANOB 3BOJKLAN KOHTHHOHTAJBEHOR ymrochepH.

Hrax, oGmme 4YepTH SBOAWIEA I'e0INHAMAYECKAX OGCTAHOBOK AOKeMOpRitcKoro rpa-
mT006pa30BaRnA NPeACTABAARTCA CJelLyOINMHA.

i JoraHOBNOMEe JiaTepaJbMOffl M IJIyCRHHOR HEONMODOMHOCTR IOKeMGDRACKOR AWTO-
tdeps, -onpeesienre ocoC@MHOCTeR I'eOXMMRIOCKOHR SBOJNOIMYA DA3JMIHHX TRHIOB I'Da-
HRTOMNIOB B YCAOBHAX I'DaHYNETOBOR K ammbonamToBo# damaik DerroHaABAOI'O METaMOD-—
{eoua, » BuaBnemEme cnemmdmxm cTPYKTypHHX $OpPM, COSHAHHHX B OPONOCCAX I'PAHATO-
0dpazoBanma (apeansmo-XynoOJbHHE 0GNACTM, KylNoJa, BaJH B T.0.), CBRAETEJILCTBY-
I? 0 PoM, wro rxaBEOf IBuXymef cmJOR TORTOMMYECKEX IDOLIECCOB M OCHOBROHA npm-
A0k pasepTEA panHenOReMODAfcKOft smTocdepH GHIR odmaA TeHepaumA Ype3BHYANHO
Goxsworo xosmgecTBa TemIa B 36MI8, TEINAOMACCONeDOHOC ¥ MATOHGEBAHR (umomnmuf
bexme B oGcramOBKAX UPSAMYNE@CTBEHHOT'0 CRATEA. HECOMHEMHO Takke, 4YTO CTAHOB-
ome nepepwmoft GasmToBO# KODH B IpeBHeAmWMX omajMiecKEXx o0pa3oBaHm# 3emun
Toscxonmno B cnenrfrIeCKnX, HONOBTODEMHX B NOCJOAYyDIMe 3MN0XE TEKTOI'eH83a yo-
T0BMAX, cpgsamEANX CO CMeHOf#t IJIOGANBNHX TEDMO~ B IeONNHAMAYECKEAX DEXEMOB, O
Ten CBROGTOJLCTBYNT NMPOKOE Da3BATHE I'DANATOBIOB N8 BCeX RONTRMeHTax Mmpa n
6’“3133 RapTRHA RX T'eOXAMHYEORO® »BOJLIAN, HOCMOTDA HA ACRAXDONHOCTH B pa3-
UMY mHTERCABHOOTH PMAOTOMHHX nponeccos, NMPOABJNGHHHX H& DA3HHX MaTepRXax
[310]. MoxHO AyMaTB, 9TO RDYHNHHEe I'eTODOreHHHE 3HIEPCAT-GA3ATOBHE NOJI BO3HE-
*am possro B npesiejax KPyIOHHX OBOMAHHX CTDYKTYD, 3apOIMBUNXCSA B NMPERmecT-
Yomut sran BrnraBneHnA 6a3rToBOf KOpH. JTO HOATBEPRAASGTCA TEM, UTO, KaK OH-
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JO OTMEYEeHO, MHTOPHYRJEapHHe 00JacTA CJOXSHH IABHHM 0GDa3oM NODOXAMHM OGHOB- |
HOr'O COCTaBa R JANbL OTYA0TH OCDA3OBAHAAME, KOTODHO N0 HAHHHM IJIOTHOCTHHX X4~
PaRTeDHCTUNK MOT'yT OTHOCATHCA K 9HIEDORT-0a3mToBOR accommanmme. OTOONS MOXHO
3aRJIDYATH,9TO IPONSCCH HARGoJee paHHeR CDAHATASAIER ¥MeJn apeaibHHR xapakr-
Tep, B pe3yJbTaTe 4ero Npou30iJ0O SAPOANEHNe CHANMYECKHAX ANED HAa MecTe GoJee
IpeBHAX BYJKAHO—~TOKTOHHYOCKAX CTDYKTYD npﬁuaxpycranmoﬁ CTAIRA Da3BATRA 3eM- 9

Jm [’71] .

YB,Z//'
5 2
I
I
10
i ..
: .. |
y’/ 4 4% ooy b0
V.74 70 75

5illy, Mec. %

Pnec. 9. JUCKDEMNHEHTHHE _umarpan:xml
(a-B) mo [349] DA TEKTOHWYECKOU M-
TepIpeTauyl I'DaHATOB PaHHErO NpOTepy
307 - NOB3MHET'0 apxed

I - rpaunTH JCeTE-OJNOOHICH iCKOTO
MaccmBa; 2 — I'DAQHNTOIHB/CH H%K; ik
CKne nmudpH - NOJA CPAHMTOB: [ - i
BHY TPHIIM THHX ¥ OKEaHMYeCKAX DHATOB,
II — OCTPOBHHX AYyI', KOJJIM3UOHHLX 30H !
1 OKeaHyyeckKmx pudhrom

Hadsonapmagca NpARYPOYEHHOCTH: SHISPOATOB HODMAJNBHOM MEJOYHOCTH M KaJneBHX
QJACKATOBHX I'PAHATOB K IOHTDaJBHHM YaCTAM KyINOJOB M OBaJOB (mjm K MAIMaT#TO-
BHM THE{iCOBHM CepDHAM OGDaMIeHMs KyINOJIOB) yKasMBaeT HA HHO® - 0Yaropoe - pas-
BATHE HPONECCOB I'DAHATH3ANAE. ©I6BHEHO, YTO BO3HAKHOBOHHe apXefickux sHmepds-

TOB HOPMAJBHOHA MEeAOYHOCTE B KyNOJOB OGJOKAHEA OTBOYAET RHOMy 3Tany OTPYRTYP- |
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Holt B TOOXBMRYSQROY 3BOJDIAM KOHTHHEHTANBHOR JATOCPODH, CBABAHHOMY C DO3KAM
yBeJRYOHMEM DOJXE KaJud B COCTABE IDAHATH3IADYLIMX §Io0pA0B B O0TOCpA3MBIEMyCH
K8k B M3MEHEHINN XHMMM3Ma NPONECCOB I'DAHUTH3ANEN, Tak B B yBEJWUYOHHHE pOJA ILIAO-
teveckpXx nedopmanm#t, npmBeAmAX K GO3NAHAD JUGO KyNOJBHHX $ODM M MEXKYNOJEBHHX
CHCTOM CKJAINOK, JMGO CRHPODM.

Hosaneapxe #icry#-panHenporeposofickrft aTan rpaHRTOOCPABOBAHAA NPOTERAN B He-
CRONBKO HHHX TeRTOHMYECRUX YCJOBHAX Nepexola OT HeJmHeRHOR TeKToHRKE Hamdo-
Xee paHAMX oTanumit PAa3BATRA OTHOOMTENBLHO TOHKOR JurTocdepw (KaTapxeft-apxe#t) X
cy0mHe#iHOR TOKTOHMK®. JTO CBA3aHO C 3aBEDMEHAEM B apxee CTAHOBJGHHA OTHOCH-
TIBHO EEOTKOR B yXe NOCTATOIHO MOEHOR NPOTOKOHTEHEHTANEBHOR KOpH (KoTopoe
fukcHpyeTcs BHeApEHHEeM KaJMEeBLX aJACKUTOBHX IDAHUTOB, UapPHOKATOB M &CCOLMM-
DYDWAX C HAMM TOPOX) ¥ HaualoM GOpMMPOBaHMA IO3JHeapXeliCKMX-paHHeIpoTe-
posoforux pRPTOreHHHX 3€J6HOKAMOHHHX CTDYKTYD B NPOTONNATHOPMEOHHHX HPOI'ROOB.
Jepexon or He/muofiHO# TOKTOHMKR K JnHeH#HOR OGYCJOBHJN COCYWOCTBOBAHME Ha NOD—
BHX 3Tanax GTPyKTyp odomx THINOB, B TOM 4MCJe COJBIOI'O KOJIAY6CTBA I'DAHATO—
PBeflCOBHX B MRI'MaTHTOBHX KyNoJoBP Ha foHe cydmHe#Horo mx pasMmemsHEd. Ha xo-
HOUHHX 3Tapax CTAHOBJIGHMASA NMepBOf KOHTHHOHTaNbHOR KOpH (3aBEpIMBHMXOA BHEADPS=—
HieMm nopoa raddpo—aHOPTO3RT-pPanarKnBA-IPAHATHOR dopmanmm B ONHOBO3DACTHHX O
58k rpampTOENOB MHOTO COGCTaBa, HO ¢ KameBOoft TeHIeHOAeNd mENOYHOCTH) 3JEMEHTH
TRe#Hoff TORTOHPKY BHPaXeHH doJee OTYETNMBO B BUAe NPOTAKOHHHX 30H, KOHTPO-
MpybmMx pa3MemeHNe BYJIKAHO-IUIYTOHMYECKUX MNOACOB DAHHEI'0 NMPOTepO30d4.

lepexonmuft xapakTep reoiMHaMAYeCKAX OGCTaHOBOR POpMPIDPOBAHMA I'PAHATOUNOB
B ROHIe paHARero-BavaJe NO3AHEro NOReMODHA (EKCRDPYyeT B OOMy® CMEHY TeKTOHH-
Yecknx cTmneft pa3BATRA, OUDPENSJAGMyD BO3HHKHOBGHREM ROOTATOYHO KDYNHHX M
X00TRnx JmrocPepHHX AT ¥ KPYyIHHX KOHBEKTHBHHX fAYe#f B MaHTEAM, T.e. NEDPEXO-
ROoM X ycsoBEAM TeKTOHMKM IJNT. HaumHad ¢ 3TOro sTana, MeOLEHAMRYEOKRe yCJO-
Bl rpaHETOOODASOBAHEA YX6 IOJHOCTHED ONPONSJANTCA B3amMoelcTBEeM mmT, &
%aMm nponecen fopMmpoBaHEA I'PARETHHX DACIUIABOB BCO GO0JI8e YOTKO OKA3HBAKWTCH
T0Ra/IM30BaHHHME B mpezieJiax CKIANYaTHX NOSCOB, BOBHURAWIMX HA OKpaRHAX JHTO-

®deprux mimT.
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[eTpoXEMEYOOKAE TEOH B Riacoupmrames I'DAHUTORIOB

B 00OTBETOTBAR O NETPOrpaPUiuecKAM ONpONE/IOHAEM 'DAHETOWIOB KaR JI8 BKORDg.
TOBHX, CyMOCTBOHHO KBADI-NOJEBOMNATOBHX NOPOX WX IJIABHEM [OTDOXAMAYECKMM O
JUyueM OT ApPyrmx IIYTOHWIECKAX MarMaTHTOB ABJASTCH COYETAHU® N0BHueHHOR Kpg,
HORBGJOTHOCTA B maJIogHOCTH. [0 3TMM AByM napaMeTpam I'DaHETOMIH 06006y
OT ADYIAX M3BEDXSHHHX IOpPON IO OmHapHol amarpamme (N820+K20)-8102, PeRoOMey.
Iyemoff B RQueCcTB8 OCHOBH I'¢HODANBHOR CHCTEMATRKA MAIMATHY6CKEX NOpOX [105]‘
Honomssys 3Ty mmarpamMy, MOXHO QIaJiee DA3NEJIATH I'DAHATOMIH HA 1BE IDyONH -
HODMABLHHX @ OTHOCATOJBHO NOBHNEHHOR MEAOTHOCTR (CyOMeJNOYHHX M WEJIOYHHX). -
I'DyONH pasCPaHAYABANTCA O YI6TOM COCTABA INOJIGBHX MNATOB IO YCJAOBHOMY CTaTy.
TRYOCKOMY YPOBHO ~ 8% CyMMH (Na20+K20). BeymunHa 3102 npR BTOM YEe He yupp,
BaeTCA, TaK Kak B 00JacT¥ KPEMHEKWCJHX COCTAaBOB NOI'DaHMYHAsS JAHUA MEXIy rp,.
naMp Ha IORArpamme (N820+K20)—S:I.02 GOTJIaCHO peKoMeHIyeMoit kiacCHPrKanuy [47j
napasneJbHa 0CH Sioz.

OnHako AnA GoJee APOGHOR TWIN3anyum I'DAHNTORLOB Iapamerp (N320+K20) Kak
eIMHCTBeHHHR KiaccmmKarMOHHEA Npr3HAR OKAa3HBAETCA HEAOCTATOYHHM IIPDEXIE Ece
I'0 mOTOMy, YTO NOJIe CyOWEeJOYHHX M WEJOYHHX THIIOB HODOA Ha paccMaTpmBaeMoi
nmarpaMMe nepeKpHBaeTcA. [J03TOMy meTpOXMMRMYECKWe KDMTepRA NPUXOLWTCA Jomoj.
HATH MUHEDAJOI'MYeCKEMY, NDWBJOKAd MHIBKATODHHE LBeTHHE MuHeDaJH. TakmM odr.
30M, He BHIEDAMBAETCHA eIWHHE IJA BCex THIOB MODPOI KiacCHOMKAUMOHHHE monxop
T.e. HapymaoTcd oOmpue MNpUHIAIN Jorndyeckoll knaccmmrarmm. CrenoBaTeJaBHO, ogy
MeTD (Na20+K20) eJecoo0pa3HO 3aMeHATH ApPYyrEM, OoJiee yHUBEDCAJBHHM.

BaxHEM ycioBHMEM NETPOXMMAYECKO# TMNM3AIMM I'PAHUTONIOB CJELyeT CUMTATE e
COrJIaCOBAHHOCTH ¢ odmefi kiaccmduranvoHHoR mmarpammofi OAP (KBapI-eJOYHHe oo
JOBHE NMAaTH-ILIATHOKJIA3). M3 4ero clemyeT OpeANOYTHTONBHOCTH HMCHOJB30OBAHMA (:
OTHOMEHNAS WSJOYHOOTH B M3BECTKOBHCTOCTH KaK IJIABHOI'O KJ4CCHPAKAONOHHOIO nel
POXMMMYECKOIO NapaMeTpa, Hanpmvep B BRIe NokasaTeas (Na+K)/Ca. Kak BHTexae
23 060CmeHrA N8HHHX IO DEerHOHAJBHHM I'PAaHRTORIHHEM dopmanmsaM, COCCTBEHHO Ipek
TH 3aBepNabT I'OMOIDOMHH{I PANL KMCJHX MarMaTHTOB, 4YeM ONpeneJsIeTCs GOIpPAXSH-
HOCTH BO3DAcCT8HMA KPEMHORECJIOTHOCTE B Ka/MEBOCTH B DA3/MUHHX CEDHMAX I'DaHAT-
BNOB NpH NapaNeJbHOM YMEHBNEHRR ColepXaHMl# KaidrlpAd I PeMEYeCKMX KOMIOHeHT!:
[182_-| . HoaToMy cJenyeT OoXmIaTEH, YTO C H3veHeHnMeM BesmumuH (Na+K)/Ca, orpais
mefi cOOTHOmMeHNWEe NOJEBHX MIATOB, IO Mepe BO3DACTAHMA KDPOMHEKWUCJIOTHOCTH Oyiy!
KOppeJRDOBATECA HE TOJBKO BaJOBasg MEJOYHOCTH, HO B COOTHOmMEHREe [jesoue#t m (e
MIYECKIX KOMIOHOHTOB BJM meJoduefl m rimHo3ema (armamTHOCTH). AHANOTHMYHHE 36
KOHOMEDHOCTE NpOABRJEHH W B IJIABHHX THIax XnddepeBURpOBaHHHX Ga3ajbTOBHX Cefl
[47].

3TO maeT BOSMORHOCTDH NpEMEHATH napamerp (Na+K)/Ca He TosbKO Npm neTpOXM
geckoit kinacchPrRaLAR I'DAHMTONIOB, HO R COOTHECEeHWY I'DAHUTOMIOB ¢ OGIMME DAY
M IpyI'WX MarmMaTHETOB B COCTaBeé M3BECTKOBHX (TON@ATOBHX), M3BECTKOBO-MeN0YH
¥ MeJOYHHX cepBil. TaKas NeTPDOXHMHYGCKSA THIM3AIWA I'DAHATORIOB COOTESTCTBYE!
PX XapaKTeDHHM I'0XEMUYECKEM THISM, MOJOXEHHHM B OCHOBy HSBECTHOR Riaccnsr
mer J.B.Taycona [261] .

HeoGxommmo DOXYEPRHYTEH CoJiee OCMEZ XapaxkTep NeTPOXAMHYECKEX maccnquaﬂﬂf
MarMaTAYeCKUX INOPOA 110 CPaBHEHNMD C NOLPOGHHEMA KOJIPYSCTBEHHHMH MnHepanoro—ﬂeﬁ
porpaEuecKEM) KJIACCRQUKAIMAMA, YYATHBQOUEMP HO TOJBKO COOTHONMEHRMe LBOTHHX’
CANRY8CKEX MUHED&JIOB, HO B RX BRIOBHe pasJM4YHd. TakoBa, HampmmeD, ne'ranmaﬂ‘
MIHEDAJIOr 0O~NeTPOXUMAYECKAS KIACORJPRan®sAs I'DAHMTORIOB, DaspadoTaHRad B.}.Ko¥
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J6HKO C CO&BTODaME [168] . BuecTe ¢ TeM, 4YTO OTMEUANT U aBTODH NAHHOR KIacCH-

B, OTHeJIbPHHe BHAH I'PAaHETOB, DasJBYapIMecA N0 MAHGDAJIOI'MYeCKEM OCOCeH-
goOTAM, NOTDOXAMRIGOKH, O0COCEHHO IO YDOBHD HEJOYHOCTH, MOI'yT OHTH CXOXHN.
(feXyeT B3aMOTHTH, 9TO HONONHO® COOTBOTCTBRE NOTDOXMMRYECKAX B MMHEDAJLOrO-—NeT-
porpaqmqecmx raaccrfuxanu# He 00A3aTENBHO OGYCJOBJGHO KAKAMA-TO AX IPHHIIAIA-
gIBEHME HEJIOUeTaMA, NOCKOJLKY OHA OTDARADT DaSHHe CTOPOHH XapDaKTePRCTHKA Be-
ge0TBBHHOTO COCTaBa MOPOX. HoaToMy B pamkax odmeii nerporpadmueckoft cmcTeMaTm-
g2 BX CJeIyeT paccMaTpuBaTh BO BSAEMOCBASH, a He KeK aJbTEDHATHBHHE, YTO OT-
yeqal eme [I.Hurram GoJee nOJyBexa TOMY Hasal [344] . OnpenesieHHHM NpemMMymecT-
oM NeTPOXMMAYECKOR KiacchnPEKaumm ABIASTCA ACNOJH30BEHME eIRHOTO, MOLNADNero-
of KOMMYECTBEHHOR OLGHKe NpM3HaKa pa3leJeHMA NOPOJ Ha IPyNNH. 3TO NO3BOJAET
c0HOCTABJATE C KJACCRQPRKAIMOHHHMEA NapaMeTpaMM B KOJMYeCTBEHHHe I'@0XEMIYOCKEE
1apAKTEPACTRKA, HAaNDPHEMeD, COLePRAHAA MJM RHEAKATODHHE OTHONEHEA 3JEMEHTOB-IpH-
yeoeR.

JTaJIOHHHE COCTaBH I'DAHATOB

[lpexne 4eM HONOCDENCTBEHHO Hepe#TM K NneTpoXEMMWYeCKoR THNM3almA I'PaHATO-
0B, XaparTepmsyeM cdopmupOBAHHYD. LJA 3TO# mesam COBOKYHIHOCTH COCTaBOB, Npel-
cTaRIADIYD IJIABHHE BMAN 3TOro ceme#icTBa NOpOE B RHTepBaJe colepxaHEft SiO0,
(65-75%) mpm odme# mesouHocTM (5~I0%): oT I'DAaHONHMODATOB ¥ HA3KONEJOYHHX I'pa-—
HATOB NO DASJAYHHEX JIe UKOUDaHMTOB M AJACKUTOB. B K&YeCTBe RJIACCHEPAKAIMOHHHX
gIAERL OHWJIM BSATH NDPENMYyMECTBEOHHO NMPOKO M3BECTHHE 3TAaJOHHH® COCTABH I'DAHR-
T0BAOB, PaccuMTaHHwe P.llaam, P.JemeTpom, A.A.Beycom, C.Hokxosncom no rJo-
6aIbHEM BJA DErAOHANBHHM BHOOpKaM. OTMeTEM, 49TO CTATHCTRYECKaA NDPEICTABHTEJNb-
HOCTH BHOODOK y PA3HHX &BTOPOB He paBHoueHHa. Tak, Hanpmvep, 9YACJO 4HAJIA30B,
ICIONB30BAHNHHX NDH pacdeTe CpelHMX, B MAPOKO M3BECTHHX Tadjmuax [s3Jm BapbEpY-
o7 or 3 (anAckur) mo I84 (mocieremdpmftckm#t rpammr) m 546 (rpaHET BGex IepHO-
108). Topasgo GoJiee NpeNCTABATEJLHH BHOODKE A.A.Beyca m P.llemeTpa, yIATHBal-
Ige HGOGXOOMMOCTE CTATHCTRYECKOR OIEeHKM IOCTOBEDHOCTH CpPEelHEro ¥ oNEpapmmecs
EQ COBPEMEHHHO 8HaJMTHWYeCKMe NaHHHe. Hampmmep, NPE OIEHKe CpeNHEro CocTampa
rpaerra, no P.JllemeTpy [335] , BHOOpKa BKJApUYaET 2485 aHaIm30B.

CpenHme cocTaBH, XapaKkTepm3ynmme I'DAHATOMAH B IeJjoM, no P.JemeTpy m npy-
PIM aBTOpaM, HE IO3BOJAKNT OLGHATH NEeTDOXMMAYECKYK CNemEdrKy B 3aBACHMOCTH OT
Pamuyu$ B cocTaBe TENOMODPPHHX NBETHHX X APYyIAX Noponoodpa3ypmmx MRHEDaJoB.
losroMy B paccmarTpmBaemofft manee COBOKYNHOCTE (TaGs. 4) HapsLy CO GPeIHUMA CO-
C78BaME NMpeACTABJISHH I'DAHRTORIH, pa3JpdapmuecA OO0 TRNOMODPHHM IIBETHHM MHMHEDa-
1aM, Hampmmep, OmoTHTOBHE mJM DpOroBOoOOMarKkorHit rparaTH CCCP, no C.II.ConoBreBy
355[ , MANepcTeoHOBHE I'DAHMTH (YADHOKHTH), 3rMpEH-acPencoHMnTOBHE IpaHOCHEHAT
To I.X.Batmepoft m np. [IO?. 189] . BRIDYEHH Takke CDEIHHE COCTABH I'DAHATOMIOB,
BUNeJeHHHX MO COOTHOWEHEH Hpeolsafammuix noJeBHXx miaros O.A.BoraTuxoBHM R Ip.
39) ; MIKDOKJHMH—-SJbOATOBHE, CYOMEJIOYHHEe IBYINOJIeBOWNATOBHe M Ap. Hapalny ¢ HE-
! ¢ KavecTBEe KNACCHMPMRAIAOHHHX e[MHAL NDABACYSHH cHennfEYecKme B NETPOXAMA-
80ROM OTHOmEHME MAJOKAJEEBHE NJIAMOrDaHATOMIH KRHOro Ypaja, mo [299] , 2 pen-
"OMerarEHMe JMTRA-PTODHCTHE M arNANTOBHe paHETH,no II.B.Kosaan 111, IIZ] .

Beero B COBOKYIHOGTR INpEenCTaBNIGHO 65 3TaJOHHHX COCTaBoB (Tadua. 4). g
06cTpa conocTaBmeHRA OHN pasnesieHH Ha IBe I'pyuns. Ilepsas rpymma - raodanb-—
i g fopManyOHHHe CpefiHFe, IOMAMO yNOMMHABIMXCA OLSHOK CpenHEX, mo P.Jlsum,
"Beyoy. P.Jlemerpy m C.Hoxkoancy, CONEeDRAT TaKkxe CDPOAHMe COCTABH I'JIABHHX (op-
OHHNX TPnoB rpaHATomaoB no 0.F.MapmHy ¢ coaBTODamMn E[az] . D.B.MaprHHM R
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japTOpaME OHIE 0GpadOTaHM NBHHHE IO 750 permoHasNbHHM O6BeRTaM (RHTDYSRBHHM
(IUIERCaM B MaccEBaM), OXxBaTHBaWMMM OKoJ0 30000 eAMHAUHHX XAMHYSCKAX AHAJA-
408+ Kpome Toro, K sToff rpynne OTHeCEHH pacCYMTaHHHe JI.C.FOpOOMHHM CDeLHRe
c00T8BH meJOYHOr'o I'DaHmMTa N0 NaHHHM IJIA TANOBHX nposmHuu#t (Harepms, CyneH,

pnanans, Monromms, TyBa, Bocrounoe 3adafixanse u np.) ¥ noreMOpBiickoro mia-
{gOrpaHBTa (Kapesnms, Konbckmit nonyocTpoB, YKpamHa, KmHas AfpEka). B mesom
ppynne o0benHHAeT 26 COCTAaBOB.

propasd I'pylla - MEHEDAJOrO-I'€OXVMMHYOOKRAO THIIOBHE COCTaBH — 00BEIMHAOT 39
(gIOBHX COOTaBOB, B TOM 4YACN® CDeNHMe, DACCUNTAHHHE 0.A.borarmkoBum, J.B.Ko-
capesot # E.B.llapxoBuM [39:] LA T'PAaHATOMAOB COIVIaCHO ynommHaBme#ica Riaccmdm-
ganpd 10 KOMIIEKCY MMHEDAJNOI'MYSCKAX M XUMAYSCKNX IIDR3HAKOB, NDEXNe BCErO GO-
(rHOmEHND MNOJeBHX MNaToB [168] . lpyras gacTh COCTaBOB B IaHHO# rpyume mnpeln-
(1aB1AST FPAHATONIN, BHIENEHHHE IO TeM MM MHHM THIOMODQHHM IIBETHHM MMHEpa-
M - JenAnOATY , CROTHTY, CWLINMAHATY, Pad/mTy, SrupmHy ® Ap. TaxuMm odpasoM,
¢m3KEE 1O COCTaBy I'DAaHMTOMIH MOI'yT NDHCYTGTBOBATHh B 0CeEX KJIacCHMKAIMOHHHX
rpymax, HO NMOA DASHHMA HA3BAHRAMHA, 9TO NMO3BOJAET YIECTh BO3MOKHHE NETDOXHEMA-
ygCKE6 Bapmanmm, OTpaxablue pa3Hoe COYeTaHMe I'eHeTHUYSCKHX B IPYyrRX QaxTopOB.
TgROBH, HANpPEMED, MEJIOYHHe I'DAHATH, BHAEJABIMECHs PAa3HHME aBTOpaMm ION Da3HH-
1 BA3BAHEAMA N HaxonAmuecs B OGemx Ipynnax paccmaTpmsBaemoft xiaccmmraunoH-
gofl COBOKyIHOCTHM: COCCTBEHHO MEeJIOYHHe I'DAHMTH, MeJOYHHe MeJOYHOINOJIeBOMMATO—
pie, TEPRH~APPBENICOHATOBHE M Apyrme.

Iparpamma (Na+K)/Ca - AC KaK OCHOBA NOTPOXMMAYECKO{ TRIM3AIME I'DAHUTONLOB

B razecTBe KJaaccuduwkaumoHHoro napamerp (Na+K)/Ca cxoleH ¢ BajJoBO# Wesod~-
HOCTBD, HO OTJMYASTCA I'Opasno COJBNMM Da3MarOM, I[OCKOJBKY ero BeJMYmHA BO3-
pacTaeT He TOJBRO 32 CYET WeJOYHOCTR, HO M NapasieJbHOI'0 YMOHBNEHHS H3BECT-
KOBRCTOCTH, TaK, HAUpMMEep, BEJMUYRHA MEJOYHOCTH (Na20+K20) B radépo-rpaHaToO-
IIHEX CepHsX Bo3pacTaeT oT 3 mo 9%, T.e. B 3 pasa, a BeymumHa (Na+K)/Ca - or
0,4-0,5 mo 50 m BHmme, T.e. Gosee 4em B 100 pas. '

Ha ocHoBe napameTrpa (Na+K)/Ca Iaa HeTpPOXMMHYECKOR XxapakTepACTHRE cepmf
aBTOpoM OHA pas3padoTaH HOBHY MeTOX C HCIOJB30BAHMEM INarPaMMH (Na+K)/Ca—Ac.
Ifie mapamMeTp Ac xapakTepmsyeT of6myb (BalOBy®M) KHWCJOTHOCTH MAarMaTMISECKAX Dac-
11aB0B ¥ WMOpOAM.

Opamep nepecueTa XMMMYECROI'O COCTaBa I'DAHMTA IS onpelleJeHAsS NapaMeTpa Ac
IpzRemen B Tada. 5. Besmumma AC ABNASTCA OTHOCHTENBHOR, MO3TOMy HeT Heodxonm—
MCTE TIpMBOAWTH MCXOIHHE NAHHHE XMMWYIeCKoro aHasim3a K I100% nociie BHYETA M3
HIX comepmamms BOIOH ¥ JOTY4YMX, He yUaCTBYOHWX B mepecueTe. [Ipm NOBHmMEHHHX CO-
Ispranmsax 002, P205 n dropa mesz2c006pa3sHo BHYeCTh B3 Cald ero wacTh, CBA3AHHYD
3 Mozexynrax kanpmmra, anatmrta m gupopuTa. B pamy oT radéépo O PPAaHATA KDPOMHe-
MexoTROCTS Bo3pacTaeT mpmmepHo B 1,5 pasa (or 50 mo 75% 5102). a o0mas KEc-—
TorHocrr, A, - 5 2,5-3 pasa (or 0,5-0,6 mo I,5-I,7). llosTomMy mmarpamma
Na\‘K)/Ca—.l&c of6ecleurBaeT BO3BMOKHOCTH HalleXHOI'O Da3rpaHUUeHMA HE TOJBKO IJaB-
HBX, go NPOMEXYTOYHHX TWIIOB I'pPAHATORNOB. Ha mmarpammve DAIH NOpPOoR 23 Indde-
DeHIJMIJOBEmm:lx cepuit pa3aMyHO#l WEJNOYHOCTH B COBOKYINHOCTHM 00pasybT NOY4YOK JOHER-
2;"; TPeHnoB, cxomsmmxcA K Hauary KoopmmHaT (A,=0,5 B (1}1a+K)/Ca=O,4). CxemaTn-
'{eTM 3TOT NIYYOK C y4YeTOM CPEIHWX COCTaBOB KOHEYHHX ImddepeHUmaToB, NOJydaem
npeﬂpe rnaBHHX mosa (pme. II). LA meTpOXMMMYECKO'0 3TAJOHMPOBAHRA Ha OCHOBE
: ACTaBUTeNBHEX BHOODOK aHaJM30B OHJIM TaKkke ONpeleJeHH IJIABHHE NeTPOXBMMYyec-—
. ' Tpenpy - M3BeCTKOBO-lesouyHo#t CA » mesoyHO-GasansTOBH# AB. 1A CpPaBHEHEA ¢
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[lepecdeT XNMRYEGKOr0o COCTABA ['DAHATA onpenesc
Ac m (Na+K)/Ca - DelleJicHAA NapaMaTpoB
ConepxaHne, AToMHas KoanuecTBo o~
KowmonexT Mac?% macca aTOMOB B, M*B e
MexI 00O C
510, 72,10 60,I 1200 I
Tio, 0,I9 80 2 I,5 3
Al,0, | 15,01 51 294 3 882
Pey04 ] 0,65 80 8 2 16
FeO . 1,32 71,8 I8 : 90
MnO 0,05 71 I 5 5
Mg 0,43 40,3 II 5,5 61
Ca0 1,34 56,1 24 7,9 180
Na 0 3,95 3T 127 8,5 1080
K50 4,12 47 88 9,5 836
N > = 3183
Ac =4 51:1 (Me"B;) = 4800 : 3153 = I,52
e +K) _I27 + 88 _ g
Ca 24 -
i
Na+K
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¥4 P mc., II. Imarpamma (Na+K) /Ca-A,

) WA kaaccrdmrannn G6a3aibTONIHEX
aq7 ! I'DSHATOMIHHX cepnit |

I-IY - nong mesousocTm: I - m3-

BECTKOBHCTOE, [ — M3BEeCTROBO-BJI0Y~ ;
! Hoe, Il - ¢yGOmesoyHoe, IV ~ ymeperHO
‘—N s menouHoe (iiesogHo-6a3aipToBoe); CA ]
v S5 = , DJABHHE M3BECTKOBO-MEJOYHNI TPEHI,
7 5i0;, mas. o,  AB'- raaBHHA 1es09HO-Ga3aNbTOBNR

TPEHN; INYHKTHDP - NOJe 5TalOHHHX CO-
CTaBOB TDAHMTOB N0 HaHHEM Tadx. 4




" gpuBeIleHa NPRCIRSRTEJBHAA WKANA KDEMHOKECJOTHOCTZ. [I0ZpOGHAA XapaKTepHCTE:
<3 mmerpam (Na+K)/Ca-A, NDHBONIGHA BTOPOM B MpeXwIymix pacorax [47, 48] .
OTMeYeHHHe IDEMMyWeCTBa Imarpamvu (Na+K)/Ca-A, B mepByp 0Yepeld MOXHO L~

j0TPEPOBATH Ha MDAMEPE TANE3ALUA JIBTPAKECJIHX TDAHATORNOB, NPHHALTERAUMX K
efROrpAHRT-8JACKETOBOR dopmanun LeHTparsHoro Kasaxcrawa [ZII] . Cyma no nan-
g 786X, 6, STR HOPONH CXONHH IO KpeMHeRucJoTHocTR (75-76%) m Banoso menod-
yoct2 (oxoxno:8,5%). IlloaToMy Ha mmarpamve (Na,0+K,0)-810, OHE He OT/MYANTCA
gpyr OT Apyra. OnHaxo JJA HAX BHABJICHH 3HAYNTeJbHHe NeTporpafuyeckme Dasm-—
quf, NPeXNe BCEro IO COCTaBy MOJEBHX mnaToB. Tak, nocJeNoBAaTEJbHOMy BO3pac-
pgHED KOJMIECTBA KaJeBO-HATPMOBOI'O MOJEBOTO UmaTa (MRKponeprmTa) NpE Hepexo-
g OT JS#KOKDPAaTOBHX I'DaHATOB K aJIACKATAM COOTBETCTBYET YBOJAUYEHE® aJbGRTOBOI'O
goMloHeHTa OT 26 mo 50%. ONHOBpEMEHHO yMOHBUWAETCA AHOPTATOBHE mHIekc oT 20 1o
13. osToMy OpM onHO} m TOR ®e cymMapHO# MeJOYHOCTA BeJAYNHA NApaMeTpa
(ya+K)/Ca 3aKOHOMEDHO BO3pacTaeT M ABJAETCA IVIABHHM MHPOPMATEBHHM IETDOXAME-
oCKEM 1OKa3aTeseM, 4TO NO3BOJAST Y6TKO DATDAHMYMTE COCTABH DACCMATDPHBAEMHX
gopon (rouxm 6I-63, pme. I2,a). Tak, JeitKOKpaTOBHe IDAHHTH CJIelyeT OTHECTE K
p38eGTROBO-UMeNOYHEM (none II, Touka 6I), aXACKHTOBNEe I'DAHATH — K IEDEXOIHHM

o7 B3BECTKOBO—UEJOYHNX K cylmeJiouHuM (Touka 62, rpaHmna noJeit II » L), a me-
jouHHe ANACKETH — K cydmesnouduM (moae [, Touxa 63).

Taocanpuma 6

[eTpOXEMHYECKAA XAPAKTEDHCTHKA JeRKOIDAHWTOB 7 AJACKATOB

KoMmOHEET I (61)® 2 (62) 3 (63) 4 (1I9)
510, 75,61 75,63 76,62 75,67
10, 0,I5 0,18 0,14 0,15
1,0, 12,96 12,85 11,88 13,08
Fa,0s 0,75 0,87 0,98 0,76
Fod I,I6 1,13 1,33 0,96
¥n0 0,05 0,04 0,05 0,04
kg0 0,24 0,23 0,14 0,26
Cad 0,81 0,61 0,44 0,74
a0 3,56 3,76 4,31 3,69
£0 4,70 4,69 4,11 4,66
4 1,72 1,71 1,75 1,71
(¥a+K) /Ca 15 20 29 16,5
(Ya+k)/A2 0,85 0,88 0,97 0,85
Ra 0 + K,0 8,36 8,45 8,44 8,35
e erem e N

3
B cro6rax yKa3aHH NOpANKOBHEe HOMepa mo Tadxa. 4.
Ilpgmovanmnnme. I-3 - yJIABTpaRuCANEe r'paHRTORAH [[eHTpanbHoro Kasaxcra-

ﬁﬁg o ltIBOiT: 1 - neAROKpATOBHE I'DAHATH, 2 — AJAACKATOBHE I'DAHETH, 3 - HEJ0Y-—

AIACKATH, 4 — CpeQHEE COCTEB I'DAHATOHIOB ANACKHTOBOR dopmarnup [xsaj.
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P n c. I2. CpaBgeHne cOCTaBOB PA3JMYHHX I'PAHNTOMIOB Ha OC-
HOBE IMArPaAMMH (Na+K)/Ca-Ac

a - NOJIOXeHWe Ha ImarpaMvme COCTABOB yJALTPAKUCJIHX I'DaHA-
TonnoB [enrTpancHoro Hasaxcrana(6I-63) OTHQGHTEJIBHQ TDEHIA
[JIABHHX TWIOB MarMaTy¥4eCkmx nopom, mo (24] m [335) T'6 -
raéépo, I - mmopmr, I'm - rpanommopuT, I' — rpauur, I9 - aJndc-
KNT; 6 — MAKDORJMH-8JbOUTOBHE M aJbCHTM3MPOBAHHHE I'DAHNTH;
IAPPH COOTBETCTBYNT NOPANKOBHM HOMEDaM COCTABOB IMODOL B

Tadn., 4

[loxasaHHAsA BO3MORHOCTH YETKOI'O Da3rPaHAYECHHMA PA3/MYHHX THIIOB YJBLTDAKHCIH
I'DaHATOB NPUEIMNAAJIBHE ¥ B METAJJIOI6HAYeCKOM OTHOmEHMR. Kak m3secTHO, OT Ipe
HnToBOft X anacKETOBOR dopMamuy¥ 3aKOHOMEDHO yBeJMUMBAETCHA COIeDKaHEe DEIKIX
3JEMEHTOB — HMOOWA, JaTuA, Gepmiima ¥ Ip. OOIHERO TaKasg KOHCTATAIWS B NPaKTi-
YECROM OTHOWLEHAD ABIAETCA C/MIKOM odmeil, NOCKOJNBKY B COCTABE AaMAGKHTOBOH Hop-
Many@ HeoGXOIMMO pas3JM4aTh JeRKOrDaHRTH M COOCTBEHHO aJACKHTH. Tak, Hampmve
11 Kuprmsup GHJIO NMOKa3aHO, 4YTO XapaKkTepHO! 4epTo} DyNOHOCHHX Je}KOrpaHATOS |
ABJIAETCA MMPOKOe NPOABJIEHHe B HNX aBTOMETACOMaTHUYECKMX IDOIECCOB B BUe 30H
n wiomane# aspCETR3aNAR, Ipeit3eHN3AIMA N KAJIMMNATA3aUWE, & B MaccmBax asackl
TOB aBTOMETaCcOMaTH4eCKne IPOLECCH OOHYHO He INpPOABJEHH [}2 . BwecTe ¢ Tem, k&
yXe HaMP OTMEYaJOCh paHee [}f]. OGHYHO NpPAMEHsEeMHe IeoJoro-neTporpadunyeckis |
KpATEepUM HEeNOCTATOUHH WIA THNM3aumy ¢opMandil, MOCKOJNBKY NOCJENHRE NOTPOXAMI- |
YeCKW pa3TPaHMYeHH HEYETKO R KJIACCRYMIEDYTCHA DAaSHHME HCCJISLOBATENAMA IO Pa¥
HEM IIpE3HaKaM. 3TO OTHOCATCA 1 'K aJACKETOBO# dopmanmm [:182] , B COCTaB ROTopOig
B OTIEJBHHX DEI'MOH8X CTDAHH MOIJI CHTH BRJKYEHH DasHHE HOPOXH. [IoaToMmy HemP§
HO3HA4YHA 7 OOMasA NeTPOJOTMYeCKas MHTepIpeTamuf naHHOX dopmaumnm. Tax, LiA f
Lenrpanssoro Kasaxcrasa ¥.B.MapEmuM momycraeTcs, uTO NODOAH aiacRuToBOf dOP
MELMR COOTBETCTBYDT IUIKMASATOBHM DeIKOMETaJbHHM Jeirorpammram J.B.Taycona
[?Gﬂ . Takoe 3akawueHne ABHO OTJMuaeTcA oT odmero BwBoxa K.lx.Borondaesa 0
NOTeHUNAIbHO Ce3DPYAHOM XapaKTepe alacKmToBoft gopuangn. OmHako B MOCISLHEM
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cAyiae K aJACKATAM OTHOCEHH TOJBKO MOHOUMATOBHE IMNEePCONBByCHHEe I'DAHETH. TeM
49 MEHEe, eCJH o6paTEThCA HOIIOCPEICTBEHHO K INeTPOXAMWYOCKEM IlapameTpaM °"ajdac-
mogon fopmanman”, TO HETDYAHO BRUETH, YTO IO 3HaveHMw (Na+K)/Ca, paBHOMYy
16,5 (cocTaB 4, TaGn. 6), aNACKUTOBH® I'DAHETOMAH 3aHMMAKT NDPOMEXYTOYHO® NOJO-
goHEO MERLY cOGCTEeHHO ajgcknTamp (Touka 62, puc. I2,a), GespyHBHME, IO
K.n:.BoxondaeBy, N ODOTeHUMAaNBbHO DyIOHOCHHMA JelikorpammTamm (Todra 61,

olC 12,a). IpyramMm cioBamW, B NETPOXMMMYECKOM OTHOMGHME aJACKATOBaA fopmanms
48 ONHODOIHA, HUTO ONpelesAeT HEONHO3HAUHOCTH B €6 MeTaJLIOreHR4YecKof aTTecTa-
g8, K TAKOMY 3aKJIOYEHMD MOXHO OPRATY ¥ OPR CONOCTaBJEHMH I'DAHUTORNOB B3 ¢op-
yaR "IVEMASATOBHX DEIKOMETaJIBHHX Je}KOrpaHHTOB", OCBEIMHANONX 3aMETHO pas-—
[9aDIMA6CA 10 MHHEDANBHOMY ¥ XEMWISCKOMy COCTaEy &JBbORTU3MPOBAHHHE T'DAHATH
(anorpaHRTH,N0 A.A.Beycy » mp. [29] ). llage 10 OrpaHVYEHHOMy 4MCJIY COCTABOB
gopol, NOMEUEHHHX B Taéi. 4, MOXHO CYIRTH O 3HAUMTONBHOX meTpoxuMmdecKod He-
(HOPONHOCTE aNbCUT-MPKDOKJIBHOBHX B aNbCETA3MPOBAHEHX I'PaHMTOB. MX cocTaBH B
pgone [I mEarpaMMH OXBATHBAWT WHPOKAH# NMamasoH mMeJOYHOCTH B KHCJOTHOCTH

(prc. 12,6). Kak GymeT moxasano najsee, reHeTHUYECKEe DANH AXbCATE3ADOBAHHHX
g0pof OPENCTaBJIECHH MHHMZ NEeTDOXAMMYECKEMA TDEHIAMM IO CDPaBHEHRD C TDeHZaME
POMOLPOMHEX MarMaTHyecKux cepmi.

Odmas neTpoxXmMUYEcCKasn XapaKTepncTAKa I'DaHNTOMIOB

Ing obue#t meTpoxBMmuecrofl XapaKTepHCTMKY I'DAHMTOMIOB INOCTATOYHO Or'DaHE—
yaThCA BHIEJEHNEM CJeIyoNnaX IPRHIMIINAJRHHX Ipynl, CBOLAIMX K paldOHAJBHOMY
MEREMYMy PasHooGpas®e NpeACTaBJeHHHX B Tadj. ] BHUIOBHX HammMeHOBaHmii: 1) Hms-
¥ometOYHHE T'DAHATH .M IUIAaTCAOrDaHATH; 2) COGCTBEHHO I'DAHATH (HODMAJBHHE, MEJOY
HO3eMeJBHHE, CHOTHTOBHE, POr'OBOOGMAHKOBHE M Hp.); 3) cydmeJoyHnwe TDAHATH,
JeKOTDAHUTH ¥ AQJAACKHUTH; 4) WMeJIOYHHE IPAHNTH ¥ JefiKorpaHmTH; 5) I'paHOIROpPA-
T#; 6) PPAHOCHEHATH.,

Ina nopon, Ha3BaHME KOTODHX He CONEpPRHET YKA33HAA Ha CTElNeHb WeJOYHOCTH,
IpeIBAPATEJBHHM yCJOBWEM OTHECEHMA K HODMAJBHHM MJA CyOWEJOYHHM BREAM MOXHO
IPRRATH 'PAHAYHOE COIepRaHune (‘N320+K20), paBHoe 8%, corsacHo B.M.KoBaseHro 7
1D, [I68] . Kax oTMevanT 3TH aBTOpH, NOBHIEHHOE COIepRAHWEe meJjode# nanexo He
BCerIa HAXONWT BHpDAXeHME B MEHEDAJBHOM cocTaBe. [[0aToMy B ATOroBoll Kiracchdm-
¥amm rpaHmTOMIOB, 3aBepmakme#t naHHH# pasnen, OylneT TaKEe yd4TeHa CTOIEHH ar-
TanTHOCTR, OTpaXawmas COOTHOmEeHMe WEeJOYHHX NOJEeBHX IMAaTOB B QHODTHTOBOI'O MH-
ia1a B nnarmoxnasax.

Kar cremyer m3 mmarpamvu (pue. I3), pacnpeneseHue TANOBHX BEIOB I'DAHETO-
MO0B B ryapHNX ee NMOJAX BIOJHE 3aKOHOMEDHO: B HAUMEHee WeJOYHOM moje I Haxo-
1acq ToyrRE Taxke HaEMeHee WEJOYHHX — HN3ROKAIMOBHX I'paHETOBNOB (Touxm 54 n
%), B ClenynmeM — M3BEeCTKOBO-MeJxouHoM mose II (B ero HmmueR gacTm) pacmoJo-
" cocTapy mAArmOrpaHATOB, HABKOMENOYHHX IDAHATOB B YapPHOKATOB. HOopMaiabHHe
TDarnpy IpymnrpywTcA B cpelHell dacTm moua I, Oim3 rjaBHOI'O M3BECTKOBO-WEAO0Y-—
“0r0 Tperma CA m Brwe - X rpaHgne ¢ cyomeJioudEM nojseM ll. IoCKOJBKYy B HOPMAJB-
“u (romompommom) pAmy mOpOA BOSDACTAHED KPEMHERECJOTHOCTZ GONYTCTBYET B HO-
Bumeﬂﬁaa LeJIOYHOCTH, TO IpH NPEHATOM Ham@ METONe NOQTDPOSHMA NOTDOXAMHEYSCKOR
le%BOﬁ IMarpaMMH HeKOTODHE BUAH JIeJKOKDPATOBHX I'DAHATORIOB, XOTA B OTJHMYa-
% noBHmeHHOM pesnunHoRt mapamerpa (Na+K)/Ca, cOXpaHAWT CBOD NPMHALJIEXHOCTH
TQ:::eW ¥3BBCTKOBO~MEJOYHOMY psly. TaxoBH, HanpEMeDp, alacKaTH (cm. pmc. I3,

19, 62) n neftoexorpamuTu-panaxmes (cM. puc. I3, Touxa 27), pacmoxarap-
%4 B BepXHeft wacTH MSBECTKOBO-WENOTHONO MOA.
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P m c. I3. Pacnpensnenme cocTa.
BOB 3TANOHHHX I TOWIQB Ha
anarpamme Na+KS)%[g;Ac ?Homepa
TOYSK COOTBETGTBYWT INODAIKOBHN
HOMepaM B TadJ. 4)

I - rpagommopnTH; 2-5 - rpa.
HATH: 2 - MJIaryorpasHuTH, 3 -
HODMAaJILHHE M3BEeGCTKOBO-MEJOIHy:
4 - cyOmeJouHHS, 5 - MOJOUHHE;'
6-8 - JNeRKOTDAHUTH: 6 - HODMay;
HHe, 7 — cyGueJsouHHe, 8 - mauq:,
HHe; 9~II — MRKDOKJIRH-2IbONTORy,
7 aJbLCHTH3MPOBAHHNE ['DAHATH g
anorpadATH: 9_~ HODMalbHHe, I(
cySmesoyrus, 11 - meJOWHHe; I
IPPAHOCHEHATH HODMAJIBHHE 7 le-
JIOYHHO

17 L5 L7 L9 A
X/ +20I06F 050607 OF OF N7
by vz

B oTJmuMe OT HEX JefixorpaHmTH m angckeTH (roukm 20, 33, 36, 37, 63), Bi-
nensgeMse Kak cyCwexoynue (cymma Nas0 u K0 = 8,5-9%), nonamawr B cydmenouso
noxe I coBM8CTHO C MBKDOKJMH-aNbOATOBHMA W AJAbOHTU3ADOBAHHHMM DeIKOMETaJlBHH
vp rpaHatTamy (anorpaHATaMn,no A.A.Beycy). llepee m Bume, B CpemHe#l gacT® moO-
22 1l COGPONOTOYSHH Da3JHUHN® MEJOUHHO TPAaHWTH, cogepxampe 9-I0% CyMMH meJo-
ve#t (cm. pme. I3, Touxm 8, 45, 40, I4 » nap.). [lo BanomoMy comepmammp meinodel
OHM MOTYT He OTJMYATHECA OT HEKOTODHX CYOWeNOYHHX IPAHATOB, HO AX NpRHUMNE-
aJIbHaA MMiepajJOrdIecKaf OCOO8HHOCTH -~ OTCYTCTBRe ILIATROKIA32 ~ YETKO NpPOAB~
J6TCA B NOBKIGHAN BeJHYMHH napamerpa (Na+K)/Ca 1no cpaBHeHmD ¢ CYOuWesoHHMA

CpaHRTORIaMA,
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TaxEM 06pa3oM, NOGCJIEAOBATONLHOMY BO3DACTAHWD KJACOMPRKAIROHHOrO NapameTpa
(Ha+x)/0a npr nepexone oT noias I x moxam I » Il mmarpamvu (Na+K)/Ca-A, cOOT-
peTOTBYET TakXe nocJjenopaTeJibHaA CMOHa HA3KOMEJNOYHHX I'DAHATOB M NJArRorpaHm-
c0B TPAHATORIAMA Bo3pacTapme WEJOYHOCTHA, BUNOTH N0 MEJOYHHX I'PaHATOB. Jpyra-
yp CI0BAMH, BHINOJNHAGTCA IJABHO® TPOGOBAHME, OCHYHO He 00GIDAABNSSCS B NpONH-
yuax KJacCRyMRATAAX — NeJeHNe Ha RJACCH NO OFHOMYy M TOMy Xe OCmeMy NpR3Ha-
gy, NOMNAKIEMYCS KOJMIeOTBEeHHOMy HSMEDOHER B npefieJiax Bcero odsema wuacchada-—
unpyemﬁ COBOKYIHOGTH.

Kax BRAHO B3 nmarpamvu (oM. pmc. I2,a, I3), cpemHE® COOTaBH, ONEHABAGMHE
g0 MOCAJBHHM BHOODKAM B COOTBETCTBYWIMEe HaméoJee paclpOCTDAHEHHHM I'DAHETO—
gram no Jleam, Beyoy, Jlemerpy (rouxu I, 2, 4, 5, 9), nprHamjexaT K moum II
(.snec'rxono-—me.mmomy) amarpamMve (Na+K)/Ca-A,. OHR momumuHeHH odmeMy NeTpoxm-
yg6CKOMy TDPEHLY CA. ITOT TpeHA NPOXONWT Yepes TOYRM COCTABOB HamdoJyee pac—
gpocTPaHOHHHX MarMaTATOB M OOBEIMHAET I'JIaBHHE MarMaTHIecKue u MeTamoppn4ec-
xue JopMarAn 3eMHOR KopH [45-47] .

I‘pa}m'romm NOBHNEHHO# MEeJMOYHOCTH

3nechk CAOMYOT HANOMHATH OC HA3BECTHOM NPOTHBOPEYNA B IIPAMSHEHWN TepPMRHA
"geAouHON" K XapaRTepUCTHKe pa3JMUHHX 110 KPEMHEKHCJIOTHOCTA nopox. Cpenm He-
jacHOSHAHX KDPSMHE36MOM YJILTDAOCHOBHHX B OCHOBHHX MASI'MATETOB B COBPEMOHHHX
xraceBPERANIAAX OpPENIaAaraeToA OTHOCATH K MOJOYHHM JIANL Te, B KOTOPHX IPACYTCT-
pyeT HOPeJMH M NpyrRe QespmmnaTomiH. ONHARO MJIA KDOMHOKRCJHX WEJOYHHX NODOX,
B COCTaBe KOTODHX HOT (esbAMNATORNOB, B KAQUeCTBe NORA3aTeN]id MEJOYHOCTH HO-
gors3yeTcs BHOR MmHepasormueckmii Kpmrepmit: Ha/MdIRe IBETHHX MEJOYHHX CRJIEKA-—
708 (STBpEH, apdBOICOHRT ¥ Ip.) [105] .

Ha myuxoBo# mmarpamme (Na+K)/Ca-A° COGGTBEHHO WMOJOYHEM (e pAmnaTorIHNEM)
I0poZaM COOTBETCTEYeT CBOe KJacCmmKamMOHHOE IOoJe [47] . Bmecre c Tem paHee
Bﬂ CWra NMOKa3aHa 11eJIecOOGPA3HOCTH COXPaHEHMA TPaNWUROHHOI'O TepMRHA "mMeNoy-—
HHe 6a3aJbTH", KOTODHM Ha IMarpamMme COOTBeTCTBYeT TpeHn AB B moJse IY. EcTecT-
BoHHOR meTposormuecKoft rpaHnie#f, OTIeJADme NepPeCHMOHHHE KPOMHOSEMOM WEJOYHHE
IOpOJIH OT BX HEHACHIMOHHHEX B HACHUMEHHHX 8102 aHaJIOOB, Ha Imarpamve ABIAETCHA
IER7, KoTopas pasrpanpumsaeT mosg Il m IY. IleTposormueckr sTa JRHES (TpPEXETO-
Bif TDOHA) CXOLHA C TepMaJbHHM pa3nesoM ("IoJeBOmNaTOBEM OapbepoM") B CHCTEMe
IeTPOreHeTRYSCKEX OCTATKOB no H.BoysHy. Takum odpasoM, COCTaBH I'DaHRTORIOB
IOBHWERHO® mMeJIoOYHOCTM - "MEJIOYHHX I'DAHNTOB" - HAXONATCA BHE INoJieff COGCTBEHHO
meA0THHX (PespAMNATOMOHHX) NOPOM, pacmoJiarasch B noxe ll, koTopoe 06BenBHAET
Pa3ymyHHe cydmesioyHHE KBapLcolepxampe NopolH. Mx Tmnmsanma OyneT pacCMOTDeHa
HaMn nasee.

B rpanmrax, He comepEAlAX STMDPNH M IPyrme WeJOYHHE CAMKATH, CJIABHHMA KOH-
UeHTDaTOpamu meJso4yelt ABJAKNTCA MOJEBHE IMATH - MEKDOKJMH B aiblmnT. A Boeatb-
HHX cocTaBoB »TMX MMHEPAaJioOB, COIJIACHO KpmcTajlioxmMudeckuM gopmysam KAlSi308
R -NaAlSi308, OTHOMEeHNe ATOMHHX KOJMYECTB KaJAlsg ¥ HATPEA K AJOMAHND DAaBHO e1n-
Hige, r.e. Ka = J. Hapany ¢ HAMA B COGTaB I'DAaHATOB BXOAMT ILIATWOKJAs, COLEp-
Ramm# no 307 7 BHme GecCmMeJOYHOM aHOPTATOBOR MOJEKYJH CaAl,Si,0q. CratmcTrUec-
XoMy marcmMymy oTBeuaeT An [180]. Jna rPaHuTOMIOB C NPEMEPHO DaBHHM Colep-
33HpeM muarmoRJIA3a M KAJMEeBO—HATDHEBHX INOJEBHX UMATOB BOJMYAHA Ka = 0,7-0,8,
B Nrarporpanmrax nonmgaerca xo 0,6-0,65. [loHEXeHNe BeJmMYMHH Ka MOXeT OHTE 00—
YolOBNEHO TaKme HaJMUMEM poroeoff o6MaHKm, MmMHepPaJOB I'DyIIOH 3nmMuoTa, rpadara,
4 B anp6mTr3MpoBeHHNX I'paHuTax (amorpaHmrax) - Tonmasa B ADYTUMX MEHEDaJIOB.
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llpn TOMOLDOHOM NOPANKE MAIMaTHYECKOH mmdepesumaimn or rPaKoImopaTOR K
IpaHATaM M JelfKorpaHNTaM BO3PACTaeT CONepXaHme KajijeBo-— HATPUEBHX MONEBHX i
TOB ¥ ONHOBPEMEHHO YMEHBWAWTCA KOJWYBCTBO W OCHOBHOGTE MJIACMOKIA3ZA. STomy /
OTBETCTBYOT CONDSREHHO® BO3pacTaHMe (CMMOaTHOCTH) IJIABHHX NapaMeTDOB weJsom.
noctr - (Na+K)/Ca u K,. Omnako mesmumna K, we nocrmraer I, Tak Kek B Wesou
NOJEBONTATOBHX I'PAaHNTaX I MOHOUNATOBHX AJACKATAX COIEDAUTCA KaKO8~TO Kouj-
YyeCTBO IJIarMoKJIas3a. MHaye I'OBOpPA, NaXe B CYOUWEJOYHHX IPaHMTOMIHHX MarMmax .
U30HTOUHOM wesodHoCcTH. [[09TOMy NOABAEHNE NUDBUYHOI'O SrMpUHa, DUCEKNMTa IIL,J;
I'RX WeJOYHHX CHJIMKATOB B COCTAaBe NapareHe3uCOB MarMaTU4YeCKAX MUHEPAJOB Xay..
TEPHO LJA PHHX Nopol - andiepeHINaTOB armnamTOBHX Marm, B KOTODHX OTCYTCTEyc.
NJaruoKIas n Ka > 1.

TeM He MeHee W3BECTHH NDAMEDH I'DAHATOB, OTHOCHMHX K IWEJIOYHHM, B KOTODLy
NPACYTCTBEYLT DRGEKAT M IDYyrHe MeJOYHHE TEMHOLBETHHE, XOTA BeomumHa K, B
3aMeTHO HERe I. OHM CYMECTBEHHO OT/MYaWTCA OT TRANMYHHX ArNaNTOBEX I'DAHATO -
I'eOXAMAYECKAM OCOGOHHOCTAM ! acCOIMAalFye CONYTCTBYOWAX NOpPON: AJA arlanToByy
PPaHATOB ~ 3TO pa3/mMuHHe radCpomiH, LeJouHHe K HedeJPHOBHE CHEHHTH (xapaxTe;,
HHR OpmMep - I'peHJIaHICKad UEJoYHasA NpPOBHMHIAA) , A IJIA DHOSKUTOBHX B HDYI'RX gz
JIOYHHX DI'PaHETOB C K ¢ 1 - HopMmaJbHHE I'DAHNTH.

Takomn, Hanpnmep. meJioYHHe TpaHATH ['opHoro Axras (Tadu. 4, ¥ 46). Lo my
XapaKkTepeH TecHult naparemesnc pROEKBTA NazFe§+F93+512022(0H)2 1 MarHeTyr:
[ocKONBEKY B T'JNIABHOM NOPOLOOGpa3ywmeM MUHepaje I'OPHOAJTANCKUX MEJOYHHX Ipakp-
TOB - KaJMeBO-HATDMEBOM LOJN:BOM NIATe — NOCTOAHHO HNPMCYTCTBYET HEOOMBUOe ko
JMY8CTBO aHOPTHTOBO# MOJeKyJaH, T.e. (Ca Al) samemaeT (Nasi), TO MORHO Ipeii:
JOXUTEL, UTO B Ipouecce marmaTRdieckoR nudfepeHnnanyuy IOCTENSHHO HaKallJINBaeT(s
Hatpuft (mrarmorinasosufi sfekr Boyssa). B pesysapTare NOCTENYWErO peaKIUOHkC-
ro B8apmone#cTBEA M3GHTOYHOI'®O NHCHJMKATA HATPMA W COIepxamerocs B Iopole
MATHeTHTa BO3MORHO 06pa3oBaHMe STMDMHA X PROEKNTa NIpR COXPAHEHMM BaJOBOH ze-
JAYNHH Kac I. HamGosee BHCORHME CON@DRAHEA ITHDAHA B 3TOM CJy4Yae BO3BHARADT 5
9K30ROHTAKTOBHX METACcOMaTHYECERX IODOIax [205

ClemoBaTeNbHO, Cpefl MeJOUHHX CPaHATOB (T.e. WEJOYHHX IO MAHEPAJbHOMJ C0-
CTaBy) B NMOTDPOXMMAYSCKOM OTHOWEHMM HEOGXOMMMO DA3/M4YaTh COGCTBEHHO EJOYHNE
(arnamrode) m cydumesousne pasdHocT? O K < I. U7 armauTOBHX WENOYHHX I'DaHi-
T0B XapaKTePHO OOOTBETCTBEO BHCOKAX 3HaueHmik mapameTpa (Na+K)/Ca m kosddeus- |
@HTa AarmnaETHOCTH Ka B oyOumeJOYHHX PaBHOCTAX TAKOI'0 COOTBETCTBAS MO.£6T R HO
Ourb. Hanpmmep, OTHOCHTOJBHO HEBHCOKasA ariaMTHOCTDL NPOABJGHA y THIWYHHX alb ;
GRTE3NPOBAHHHX I'DAHETOB (aNOI'DAHRMTOB), XOTA N0 BesmumHe (Na+K)/Ca onm Gkl |
K WeJOuHEM rpannTam (mose M). Taxas omemudmra oTpaxaeT rJaBHyD LETpOXEMHISl-
KyD TeHISHIMD OpoHecca aJbCATR3aLME: NOBHMEHEE WEJOYHOGTHE NPZ NapalnelhHoM |
yMeHBmOHAR o0meR® KHOJOTHOCTH, T.6. OCDATHYRD IO OTHOMEHMD K I'OMOZPOMHOM Mard
taiecKol nufpepeHrEandn TeHIOHORA. ITA XApaKTePHAA Yepra OPONSCCa aNbORTA3E- |
ORR Ha AAarpamMe (Na+K)/Ca-Au ZOJIKHA NPUBOAETS K NPHHIMANRAAABHO HHEM TpEHIM "'
9BOMIIEA A7 AJABCATESAPOBAHHHX NOPOL HO GPABHOHAD O TPEHAAMM TANRYHNX MArMA- ‘
THYECKHX IDAHATOMAOB,

B nonrsepmIeHEe DACCMOTPEM Ha nmarpamme (puc. I4) DosoxeHme NOCJeA0oBaTel
HHX DANOB 2JbCHTHSANEM, NPeACTaBNAnNEX, no II.B.Kopamw, pasimuHNe napareHeTd”
YeCKE® THIH aJbCATASAPOBAHHHX I'DAHETORS MyOKOBATORHS, MYGKOBAT—JIOIRAOJHTOBHS:
AeNBAOAAT~OROTUTOBHS, AMCJIRI'OHAT-JASIBROJHTOBNE, NEHHBAABLATOBHE ¥ MyCKOBAT~
npoToxsTROMETOBNe [107) . Odoramemme pymEMX pasHOCTe#l STEX TDAHETOB Taxim M

HepalaMd, KAK MeNMNOJHT, LWHHBAJXBIRT, TOomas, QuoopaT R Ip., MOoxeT B SHaYE-
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c. I4. [lcTpoxmMpuecKWe TPOHIH afNp-
4grR3PPOBAHHHX T'DAHATOB (anorpannTos)

g - NBPBAYHHE T'DaHMTH; 6 - anbGUTHTH
(npele/IBHEE anorpaHnTh); I-3 -~ narare-
oTHISCKAE THIL: I - aMOnuroHENT-NeNAI0-
i omEft, 2 - JeIEIONNT-MyCKOBMTOBHI,
m, MyCROBUTOBH{ C JIEUANONATOM X NPOTO-

gormTOM; 4 - CpemHR#t anorpasur; 5 -
HopMaJIBHHﬂ I'PaHUT

7e1pHO# OTENSHEA M3MEHATH JioOHe NeTPOXEMUYSCKHe NAPAMeTDH - Ka' (Na+K)/Ca,
K/va = Zp. OmHAKO GOaBWASA Y&GOTH CPSAHNX COCTABOB, BHAGJOHHHX II,B.KoBanem B
33BEOEMOCTH OT HMHTOHCHBHOCTH AaJIbCRTH3alMl, o0pa3yeT Ha anarpamde odmee noJe,
OrpaHEY8HHOO HABYMA HADANISJBHHMHA TpeHAaMi. OHA HepeCeKapT NOYTA OepOOHUARKY-
IApHO Xy4R oOmeIr'c TPEeHNOBOI'0 NydKAa, OPOXOAA CKBO3bh cylmexogyHoe noJge ll mo Ha-
IpapIeHRD K HAEGOJNee ANLOMTHSMDOBAHHHM DAHEATAM M AJAbOMTHTaM, I'pyIIEDYOUAMCA
0mEs sTaJOHHOI'O TpEHZA AB.

Haxupf ns HEX OOLeNRHAST B pas3jBIHOR CTENSHE aJbONTM3MDPOBAHHHE I'DAHBTH
WyCROBETOBOI'O, MYOKOBHT—JISNRAOJETOBOI'0 B MyCKOBRT-NPOTOJATHOHHTOBOI'O THIOB,
4 BopxHRE - 9AOTH COCTABOB JEURAOIMT—-CROTATOBOIO, SMOIUIOHHT-JSIHIOJATOBOIO
! IRHBAJIBART OBOIO THOOB. MeXomHHe mif HEXx "marepmackme”, no H.B.Kosaaw, rpa-
HITH o6pasypr eumBuHR TpOHA B BepxHef YacTE M3BECTKOBO-WEZOIHOro noad H, eTxo-
Iag# 0T aTAJOHHOI'O H3BECTKOBO-ESJOYHOrO TpeHIA CA B3 006JacTA COCTABOB Hep-
BHHY GROTHTOBHX ¥ ABYCJAWAAHRHX I'DaHNTOB. TakEM 00pasoM, TPOHIAH B KOODNAHATAX
(NQ*K.)/CA-AO NO3BOJADT HAIVLIIHO OTDA3HTH NPAHUMNRANLHHO NeTDOJOIRIeCKES OCO-
°91!Hoc'm, XapaKTepE3ylmEe Nepexol OT HOpmalbHHX ("cTaHIapTHHX") A3BECTROBO-
To10uaEx rparuroB (TpeHn CA) K moxonHHM (”MATOPUHCKEM") 1A MACOEBOB aIbGE-
"3HDOBAHHHX I'DaHMTOB, 8 84TEM — R WHTEHOHBHO aJbCHTH3RPOBAHHHEM DA3HOGTAM
400rpanmraM): BHAYAJ e YBeJHYEHREe OTHOGCHTEJIBHOR MOJOYHOCTH, UPSAMYIME@OTBEHHO
% 0%8r oupmenma AHOPTUTOBOI'O MHHAJa& B COCTaBé UOJOBHX WNATOB R ORHOBPEMOH-
10 303pacraune KACJOTHOCTA B HEOOJBIIOM HHTeDBAJe Ac (1,6~-1,7), sarem - adco-
RO mMopMmeRMe MEROYHOCTR ¥ BHAYRTEJHHO® YMSHBIGHH® KHOJOTHOCTE B DO3yJb—
"™ BHnooa KBapla NpA AHTEHOEBHOR axbOETRSALEE K&IUEBOr'O NOJeBOro mmara.
12 npm sTom MaocoBoe (BeCOBOE) conepRaRme mMexoded BOSPAGTAeT NpPEMEDHO HA
17, » aToMHHX KONZYECTBAX OHO SHAUATEABHO TAK KAK POBKO BOSDAOTAT KO-
Toorng HaTpUd 3a GUYeT KaJud B Kajnbung. QNHOBDOMOHHO YBeJIMUMBAOTCA B oduag
WEo3emmaTocTE, oPTOMy MOBMUGHEE OOme# WEIOYHOCTE IO Bexmimde (Na+K)/Ca Heo



CONpPOBOLLA8TCA NOBHIOHWEM ArTARTHOOTH. ITO W OTIMYEET ANOCPAHATH OT TMHIAL{H&!
WeJIOYHHX I'PAHATOB, B KOTOPHX K > I.

[leTpoxaMuyecKas KIacCHPUKaL@MsA IDaHATOMIOB

Kax cselyeT @3 W3JOKEHHOI'O, Imarpamma (Na—K)/Ca—Ac MOXET CJYXATH Dalio-
HanbHO# OCHOBO# emMHOHR ne'rpoxmnqecxoﬁ KJacchnpukammu I'PaHUuTONLOB, pacnosnap,
UUXCA B 3aBACKMOCTH OT CTEIEHN WEJOYHOCTH B ONpelieJIeHHHX IOJAX AMarpaMMu, :'
9TOM B KaXIOM U3 HUX IO Mepe pOCTa KUCJOTHOCTH BO3pacTaeT H WEJOYHOCTH, qTL'
ARIAGTCH 3aKOHOMEpPHHM CJEICTBHOM MarMaTAyecKof nuddepeHIMalyn, NPOABJIEHHof.
POMOAPOMHHX cepusix. [I0aTOMy B ONHOM K TOM Xe NoJe, HO B Da3sHHX ero yqacmg,,_\
MOTYT HAXONMTHCA DA3JHMUYHHE 110 BEJMUYVHE UEJOYHOCTM IpylnH IPaHATORNOB (cm,
puc. I3). Tak, B n3BeCTKOBO-lUBJOYHOM MNoJe II cocpeloTOUEHH TPH IJiaBHHE IDyy
Nopof: I'PAHMTOMIH NOHMKEHHOR WEJOYHOCTM — B HUXHER NOJIOBUHE IOJIA, HOPMalpy,
TPaHATH — B cpefiieft 9acT¥ M GyOlieJoyHHe - B BepxHell mpaBoi. I'DeHUTOMIN, np,
HamJlexalme K cyowesouHoMy noJuw I, B 1eJoM OTJMYanTcA GOablieRt LeNIOTHOCTEL y
CPaBHEHED C M3BECTKOBO-MEJOYHHMM I'paHATaMM NoJd [I. QAHAKO NeTDPOXEMHMYECKH gy
HOOJHODONHH, TaK K&K HApALY C arHauTOBHMM DaSHOCTAMM BKRINYAKT B CYOUWETOwny,
QJIACKHTH, MIKPOKIMH-aIbCHTOBHe (IJWMA3HTOBHE) IpaHNTH B Ap. [losToMy ouempy
HEOOXOIMMOCTDH GoJiee HPOCHOIO WIeHeHHS IJIABHHX KJACCRPKaUMOHHHX TOJEH IRa- :
rpaMMH Ha OCHOBE IONOJIHATOJBHHX NOTPOXAMUUYECKAX XapaKTepUCTHK.

W3 cpaBHEHMA COCTaBOB 9TANOHHHX IDaHATOB (CM. Tadx. 4) cielyeT, 4TO L
3Tolf 16l He MoXeT OHTEH IpHMBJIeYeHa BeJAyBHA K/Na orHomeHMsa. Tak, K CyuWects
HO HATDMEBHM THIAM NIDRAHANJIEXAT D&3JIYHHE I'DaHATOMMH: KaK BHCOKOLEJOYHHE apr-
IaNTOBHE ¥ aJbCATH3MPOBaHHHE ANOI'PAHATH, TAK B HM3KOWEJOYHHE NJAarmorDaHnTy,
g Goapuweit 4yacTm I'paHATOB OCHYHO HEKOTOpOe IpeolJanaHne K20 Hal N320 (B
mMac.%). Ho mpm mepecyeTe Ha KOJMUECTBO ATOMOB HaTpmil IpeodaamaeT Hal Kaumex
38 HCKIWYEHMEM HEKOTOPHX CDABHATEJBLHO PeIKMX TUIOB I'PAHRTOB I Je fKor paHmte

HauGoJaee OPErOAHEM B KA4YeCTEE MOUOJHATEJBHOI'O KJIACCHPAKALMOHHOIO KDUTE[E
ABJACTCA BeJMYRHA KOodPfMLUeHTa arnamTHOCTR. C y4eTOM IpUBEIOeHHHX B Tady. &
IaHHHX IIDEMEM CJSIyKIMe NpefeJH N3MeHeHHA Ka:

HP3KOWEeJOYHHe I'paHMTH B IiarmorpeHaTs 0,60-0,65

P3BECTKOBO-UEJOYHHe (HOpManbhHe) rpansTH 0,65-0,80

N3BECTKOBO-UEJOYHHE JOHKOIpaHMTH 7’ aJAacKnTH (,80-0,90

cyCmesIouHHe rpaHnTH 1 JeixorpawaTH 0,90-I,00

IesoyHHe arnamToBHe (Peralkeline) I'paduTH >I,00..

IIpn aTOM IpagaudaM BCA COBOKYIHOCTDH 3TAJOHHHX COCTABOB BHE 3aBHCHEMOCTE ©
NepBOHAYAJIBHHX aBTOPCKAX HasBaHEE NOPOA B NpelesaxX BHIEJEHHHWX paHee Ha ¥
rpamve NoJed pa3oura Ha CeMb IDynn. X cooTHOmeHme nim COBOKYNIHOGTR (JHrypd
TABHHX TOYeK 3TaJIOHHHX COCTABOB NOKa3aHO Ha mmarpamme (pmc. I5), sapasmoueilct
ZIOMOJMHATENBHEM ("arnanToBEM") BapmaHTOM odmeit KN1accUPRKannOHHOR mmarpamMi.
M3 cpaBHenus oGemx nmarpamu (cM. puc. I3 m I5) odeBmmHO, YTO IpYNOMPOBKA
TPaHUTOB MO BJMUMHEe KO3QPAIAEHTa ArNARTHOCTH BIOOJHE COTJlacyeTca ¢ TpemHy’
we#t oome# Tumm3aumed mo BeimimHe mapamerpa (Na+K)/Ca-A,. lpm oTom pasmish
B CTelleHE armamTHOCTA HNO3BOJAKNT OGOCHOBATH NOJOKEHE® MONOJHMTEJBHHX I'paHil
Mexlly JABHHMA IpynnaMp CPaHUTOB B npeldesax mode# I m I. Tak, B mapecTkoB”
wesoyHOM MoJe I HOpMaNbHHe T'DAHETH (X, = 0,65-0,80) odocodieHy or Jxemcorpﬂ’
HATOB B &JACKATOB, OTIMYADOAXCH OJ.IHOBPBMBHHO NOBHIIEHHHMHA 3HAYeHWAMA (K
0,80-0,90) 7 Ay, 9TO B OHPSZEJAGT MOJNOKGHAE PASTPAHEYRTEIBHOH cydBePTEKaJ“’
HOR nmkmM Ha mmarpamve (cM. pmc. I5). Jlpyred - IBaroHaibHas padrpaHEdATes”
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I5. OneHxa MEJIOYHOCTR 3TAJNOHHHX Ng+ K
cTaBOB I'DAHATORMAOB Ha Anarpamme e
60> K)/Ca- no BGJ!]A‘IP!HG KO3 fPuImeHTOB a
%‘nanwnocm /00

- rpaHonnopnTu (Kg> ( 0,8); 2-7 -
gHIT B JefiROrpaHnTH: 2 - Hmsxomeﬂoq-
rD s (0, 60 0,65), 3 - HopmanbHue (0,65~
90) 4 - BHCOKOLJIHOBEMACTHE M3BOGCT— 5y
0630"'\“9]10‘&[1:[0 (0,65-0,80), 5 - cyGmesnoy-

Kue (0,80-0,90) , "6 - menounne (0 90— 1,0),
#89  MaRTOBHe yabTpametowHme (»I,0)
779 - PPAaHOCHEHATH: 8 — HOpMantbHHe (<I), 77

g', genourHe (>I)

20
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Bad JRHRA H& 3TOM 10JIe, OTIeJAlLAA HODMAJNBHHE I'DAHATH OT ILIAMOI'DAHUTOB R
1apHORATOB, MPOXONMT BHOJIb BCOr'O HOJA, NapaseJbHO IpaHAus noJteit I = II.

s pasjudHHX IDAHETORIOB B lpelieJax CyOueJo4HOro noxsa [l ecTeCTBEHHOR mO-
NOIHATENbHOY rpaHAIeR ABJASTOA napasiesbHAas HEXHe# rpamane noas Ul jmums, oT-
leimmian arnanToBue rpaHnTH (K> I) or cydmemowsux (K< I). LesecooGpasso
Tak®e npoBeCTHM pA3rDAHNYATEJNBHYD JRHED, OTHEJANLYW OCHOBHYD Maccy Jejkorpa-
HITOB OT HX BHCOKOINIMHO3GMHWOTHX &HAJIOI'0B, XapaKTepm3ylmEXCA NOHAKEHHO# BeJm-
WioR K, (cm. pmc. I5, Toukm 64 m 65). Tem He MeHee 3HAUTeNbHAA WaCTh Ipa-
HITORNOB, OOHWYHO OTHOCHMHX K BHCOKOI'JIBHO3EMHAGTHM [222[] » 0 BesBymHe K, Heor-

BYMA OT HOpMAJBHHX J@RKOIDAHATOB.
Taxam o6pasom, B mpemesax odWero M3BECTKOBO=IEJOYHOr0 moJs I Lesecoodpas—

H0 pasimgarh momoJHMTEJNEBHHE MOJA IDAHHTOMIOB: IIa - HOPMAIBHHX H3BECTKOBO-UE-
T0%Nx ("cranmaprTHult TRO"), II6 - H3BECTKOBO-UEJOYHHX NOBHIIGHHOR OCHOBHOCTR,
Ip - CyOM3BeCTKOBO-II@NOYHHX JelKorpaHATOB # ANACKUTOB. B mpensJsax mepBoH&-
Yansgoro cyomeioyroro nois Il Bumesenu msa moJA: lla - coGCTBEHHO CYOUEJOYHHX

TDaruToB B l6 ~ armaMTOBHX MENOYHHX.
Ha mmarpamme MoryT OHTH Takke HAMOUEHH HOJA I'DAHOLEOPETOB, I'DAHOCHEHUTOB

¥ menowpy KBApLEBHX CHEHETOB. U4 HEX JIBHEA pasfiesa yCJOBHO IpOBeleHa IO
*Haverp A,, pasHoMy I,35, 9YTO NpBEMEDHO COOTBETCTEYST NDONSJBHOMY A7 IpaHO-
Teoparogp co,nepaaunn 68% 810, [105] TakEM 06pa3oM, NpejlaraeTcs BHIEJATH 10
Naconfmkammonnux noselt, B TOM YECIe 7 AAA IPAHATOB B JOHKOIDAHHTOB

(bac, 16).
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P mc. 16, OGuasa riraccudmxam@oH-
Hasg IRarpamMva TJIAaBHHX NeTPOXAMR-
(Na+K) YOCKWX TWIOB ['DAHNTOMIOB

> O
- &

100
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lilenouHble
CHEHHUTh!
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40—
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['paHoCHeHHTBI (HOpMaiibHbIe U LIeNOoYHbIe)

5

pano-
[~ AMOPHTEI

> A,

[y
[Z+]

L

> Si0, (mac. %)

)17 npeABapUTEJNBLHOR THNM3AIMH I'DAHNTORNOB NO 5102 0e3 BHYUCJIEHHA AC Ha
mparpamme (cm. puc. I6) mpupeleHa Takke MKajia KPEMHOKHCJIOTHOCTR B IMAama3oke
oT 68-70 mo 78% 8102. Hockoneky napaMeTpH A, m S:LO2 NeTPOXUMRISCKE HE BIeH-
TAYHH, TO EX KODDOJALAOHHNE COOTHOWEHMA IJIA Da3HHX TUIOB I'DAaHMTOMAOB HEOLI-
HAKOBH, UTO IDUBOAMT K HEKOTODOMY CMEueHRD I'DaHEN noJedl opm nepexoge oT A
$i05. 0c000 CreLyeT OTMETETEH, UTO B KOODARMHATAX (Na+K)/Ca--S:‘.O2 armauTosHe
rpaHETH HE OOpasynT CEMOCTOATENBHOrO NOJI B COBMEWAWTCA C CYOWEeNOYHHMN pas-
HocTsmu B noJe la.

Oduas neTpoXuMUYecKad HOMEHKJIaTypa IJIAEHHX I'DYNN I'DAHWTOMIOB, BHTEKapal
73 W3JOKEHHHX NAHHHX, IPUBOAATCA B Tadl. 7. B OCHOBY npennaraemoit cmcrTeMaly
KN IOJIOKEHO BHJEJNEHRe ABYX [VIABHHX IPyII: TPAHATOB B Je#AKOrpaHATOB (aAcKl-
roB). [lockonbKy G BO3DACTAHEEM KDOMHEKHGJIOTHOCTE BO3DacTalT R A,, B pet¥
ypHa (Na+K)/Ca, TO B NpeHesax IJABHHX NOJe# OMArpaMMH JieKOI'DAHATH OTJIHIAR!
Cfi 0T COGCTBEHHO I'PaHUTOB 60JIe6 BHCOKOR KNWCJOTHOCTHO M WEJOYHOCTHO, 3TO N0
BOJAGT OCTaBUTh MJA TeX @ IpPyI'EX eXRHOe HOMEeHKRNATYpHOoe (rpynmoBoe) HazpaHmd:
Hampumep, U3BeCTKOBACTHO HR3KOUMEJOYHHE I'DAHATH R JeRkkorpsuHmTH (mose I) niP
cyOmenoyHHe I'DQHATH M JeitkorpaHmaTH (mose WMla). Jnag HamGoJee pacHpOCTpaHeHHH:
TDAHUTORAOB, NPMHALJEEAWAX K M3BECTKOBO=MEJOUHOMy NoJo [, mesecoodpasyo ): 4
T@ NONOJHRTENBHHE ONPEIEJeHRA, KOTODHE yYMTHBAWT B BEJMYAHE HE TOJBKO pa3t’
ana (Na+K)/Ca B armaeTHOCTR, HO R BanOBo# menOuHOCTE (Na,0+Ky0) m rumHozen
Toctn{nona ITa-IIr), Kak yxe Owio or™meueHo, cooTHoueHme Na,0 u K,0 B iesioM *‘98
ABIAGTCH TJaBHEM NETPOXUMPYOCKAM MMCKDEMUHAHTOM, HO 1Y NEPeXOne OT HM3KOL
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Tadcannmnua 7

KracorfmKanga NeTPOXEMAYECKAX THNOB I'DAHETOBAOB

(g TPAHETORIIOB Tngga:engggeﬁc'r— Ne + K Na + K (NayO+ 1,5Na ,0 An 7
' n“g;’ﬁ?/é'gﬁﬁa CPQHATOB Ca Al +K.20). X,0 (Ab + An)
( Mac.%
— I'paneta (A, = I,35-I,60; 510y = 69-74%)
pacTHf# I HuskoweisouyHe
fspe0THO HaTpmeBHe (54)* 2.3 0,60 5 II 30
CTKO- [LiargorpannTH
Croh fla (31) 2,5-5 0,60-0,65 6-6,5 3-5 30
0BO- Hopmansuue (I,5; 4-I10 0,65-0,7% 7-8 I-I,5 I9-2%
e 116 10,23) '
wiot lla 6meyounmwe (3, II-30 0,8-I,0 8-9 I-1,6 15
(ybmeo 3501355
[enouHoORt ar- llesounue armam- - I5-50 1,0 9-10 I,5-1,8
nan?oBHH ll6 ToOBHe rpaHMTH H
JefxorpanuTH (8,
14, 40, 4I§
Jefixorpammeru (4, = I,60-I,90; 510, 374%)
~ pspecTKOBECTHE I HmM3KROWEJIOTHHE 3-5 0,66 5,5 7-9 25
HaTPHEBHO
(ySnaBecTKO—~ leyxonnarmorpa- 3,59 0,62-0,69 6,57 2-4  I9-23
Nt . [la HATH
flaBscTROBO- BucororJyuHoze~ 7-20 0,65-0,75 6,5-9 0,8-4 I0-20
gexowHoH IIs %«Ec'rgg) 29, 42,
(y0uspecTKO~ '
pgo-genowHoft [l AJSCKATH B HOp- 10-25 0,8-0,9 8-9 0,8-I2 1I0-20
MaJbHHE Jefkorpa-
HATH
(yémemowoit Ma CydQuesounne m me- 20-70 0,85-1,0 8-9 I,2-I1,5 <I0
JIOYHHEe QJIACKATH B
JexorpanuT (20,
2I, 36, 47, 63)

¥ lopsrxoBHe HOMepa M COCT&BH NODOX HaHH IO Tadr. 4.

TOWHX R HOpMAJMLHHM I'DAHATAM KaJIA8BOCTH HOCJEAOBATEJBHO Bo3pacTaeT. [oaTomy
¥ B0GXomMMOGTE GoJiee NETaJNbHO# CRCTOMATHKA 3TOT NPA3HAK CJAOLYET YIATHBATE.
B sakmoyenme ormeTum, uTO NpeanaraeMad CHCTEMATEKA NOKHA DacCMaTDHBAThCA
fag C0CTaBHag wacTh OoJee ofmei# kiaccrnpmranmn rpaHATOMAOB, Oasmpybumeitca B
©¥oHLIO S cTemenm Ha X8paKTePHHX OCOGSHHOCTAX MMHOPAJBHOI'O COCTAB& B yIATH-
Yige TPAANIAOHHHE HAa3BaHUA NOpon. K HacToAmeMy BpeMOHH TaKo# NOIXOR Hap-

do

[’193 NOJHO peajm30BaH B A3BECTHOR KIaccHfMKaman MAarMaTHYOCKHMX I'ODHHX MODOX



I'nmaBa I

TeoxEMrueckad 3BOJKIAA I'PAHATORLOB B IpeAeJax UMTOB R miaaTdopm
TpaunToniH rpaHyJuTo-THeficoBHX odJyacTe# YKpamHCKOr'O LBETa

B npenmenax YxpamHckoro mmTa (¥il) mpoueccH I'paHMToO0GDa30BaHHEA IpOABILAy,,
HOONHOKPATHO B TEYEHMWe UPE3BHYARHO NPONOJANTEJBHOr'O NepuoRa I'eoJIormYeckor ,
TopEr (OT DaHHEr0 apxesd A0 HO3IHEro MPOTepo30d). B ycaOBRAX DPABNMIHHX Iegy,
HaMEYeCKNX OGCTAHOBOK 9TH HDOLECCH NpPOTeKalW HeONMHAKOBO, YTO OOCYCJOBRJO .
HOOOpA3Me MHMHEDAJEBHOI'O B XEMHYOCKOI'0 COCTaBa I'DaHUTORNOB, HX I@OXHMMUSCko},
MOTaLIOreHAYSCKON cnenmanM3anuu, xapaKTepa 3ajieraHnd B B3aAMOOTHOWSHEH ¢ g
HapuEMA MeTaMODPJRIeCKAMA TOJIUAMM [6’ﬂ .

B ocHOBy naccRfmKanpm r'paHAToORIOB YIi 3aKJaNHBAJUCH DA3JIAYHHE NDRAHIMI,
Joyroe Bpemda NOUYJApPHHM OHIO HX JeNieHAe Ha I'eOCHHKJMHAJBHHE B IIaTdHopMeHHy:
[214] » HGCROJNBKO NO3MHe® BHUEJAMMCH I'PyNNH I'DAHATOMNOB, COOTBETCTBYOUMS Il
HHM I'@OTEKTOHMYOCRAM 3TanaM pa3BuTEA Yll: mpOTOr€OCHHKIMHAJIBHOMY, HPOI'60CIE:.
JRHAJIBHOMY , CYyOIIATPOPMOHHOMy X ILIATHODPMEHHOMY [722-) . I'paHATonIH IBYX nepem
rpynn pasgessUMCh Ha NporpeccmBHHe, HODMHDOBABIEECS 33 CYET YJBTDaMeTaMopd-
qecKof nepepaCoTKHM ONHOBO3DACTHHX A HA3ofdaluaJbHHX ¢ HEMA MeTaMOpEdecKAx
TOJNH, B POIPeCCHBHHE, CTAHOBJGHME® KOTODHX CBA3HBAJOCH C IlepepadoTKoOR mopon
npepHero gynnamexra. llo cnocody QopMmpOBaHHMA B 3THX I'DyNnax BHISJAIACH MeTé
mopforeHHHe, MeTacoMaTH4eCKHe U MarmMaTHYecKme OGpa30BaHMA E74_] . Hockoubky &
nocJeIHEe TONH NpeICTABJISHAA O CyUEeCTBOBAHAM B NOKEMGDBM I'€OCHHKJMHAJBHOIO I
GJR3KEX K HeMy DeXuMOB CHIM NE€DEeCMOTDEHH, B COBPEMEHHHX KJIacCHPmKaumax o6
HO OTKa3HBAWTCA OT NPMBEJGHHON I'eOTEKTOHRUSCKO! CXEMH pasliesieHHs IDAHMTORIE
Vi, ocTaBagA JRWb NPRAHIAN "CTanAAHOCTRE" INPOABIEHHMA KODOOGPaBYOIUEMX NIpPOLECCos
B mokeMopp#. Tak, B ONHO# B3 NOCJENHMX KiacCHPuKaImil [94] BHICJIAWTCA TDA I |
CJIIOBATEJBHO CMEHABIME HAPyr' Ipyra CTaim) I'DAHMTOOCDa30BESHHA: SHIEPORT-II&- |
IHOIDaHUTOBAA, Y8PHOKHT-TDAaHUTOBAS B I'DAHOCMEHAT-DaNaKMBEIpaHATOBag. Takol
MOIXOXN IO3BOJAET W30eXATh HCKYyCCTBEHHOI'O NEPEHECOHRBA NpelCTaEJcHRE ¢ danep: ;
30/iCKEX TeOTCKTOHNYECKHX DERMMOB HA LOKeMODHIl, HO NpPaKTHYECKA MCHOpMpyeT P&
JBYUA B IEOJOTMYSCKOM DA3BHTHE OTHSJBHHX DeraoHoB Y. 3TO NpUBOIET K H606X°'§
IZMOCTH DaccMaTpmpaTh B DaMKax OXHOZ CTalmM DASHOBO3PACTHHE M IeHeTHYSCKE H3
CBA3aHHHE I'paHuTORAHHe fopmaidn. BEelieHMe B CXeMy NONOJHATEJIBHOT'O NpMHIUAS -
aBTOHOMHOCTH Da3BATHA OTHEJBHHX MeracjokoB Y [94] BO MHOTOM ycTpaHAeT ee ¥
JIOCTaTKH.

B npenesax Y B cOOTBETCTBEA ¢ MOINMPALMPOBAHHOH CXeMOi# BHIGJAKTCA YOTHP?
Tuna o6iacreil, CAORGHHHX DA3JMUHHMEA CTPYKTYPHO-BEWECTBOHHHME KoMILIexcamp 7
pon: I) rpanyimro-rHeificopad, 2) PpaHBT—3eJIeHOKaMeHHada, 3) ampuéoJ—rHeicopal
4) aKTHBM3MDOBAHHOI'O ADEBHEIO fyHmamMesTa. MH pacoMOTPMM I'DAHMTOMIH U3 odaac”

Teff nepeoro Tuna.
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[ ONHOTMIHHX oo.nac'r_eﬁ BHE 3aBNCHUMOCTH OT MX NPOCTPAHCTBEHHOW yIaJeHHOC-
o cOXpaHaeTCs CTDOrO oNnpelleieHHaAs NOCJNSLOBATENBHOCTH NPOABIEHNA NPOLECCOB
PpaHmToodpaBOBaHEH, COOJIAANTCA cmnxpOHHOCTL COOTBETCTBYWUMX CTAUME B Ipn-
poquHOCTb K Kaxnol “3 cTagui{l OIHOM WIN HECKOJLKMX IeHeTUYECKH CBAIAHHHX
yeXay co6oit rpaHUTOMIHHX Qopmaimit, TOrza Kak Jnaxe OJu3KWe 10 BO3PacTy I'pPaHW-—
qopiHe $opmMannrn Pa3HOTMIHHX odnacTeit MOTYyT CymECTBEHHO Da3iIWyaThCA.

['paHyIMTO-THE}CH AOCTATOYHO WAPOKO DACHpOCTpaHeHH B npenesax [HeCTPOBCKO—
pyrcKoro M [Ipna3oBCKOro veradsokoB, B Bume gparmeHToB 9TOT KOMILISKC NODPOX
coxpaHmiIcsa B BOCTOuHOHt 4acTu Cpepnne-llpuaHenpoBcKoro meraénaoka (CaaBropoickmi
¢i0k) B B 30HE 8rO COWIGHEHHA ¢ IIPRa30BCKEM (OpexoBo-IlaBnorpanckaf 30Ha DJIy-
GRHHBX Pa3JNOMOB), B Kro—3anamHolt yacTy Muryso-MHryjseimxoro meradioka ¥ B 30He
or0 COWIEHEHRA C PocrHCKO-TRRUUCKIM MEIaGJOKOM.

Imepmpecsa I'eOJIOTRYECKNE ¥ I'80XDPOHOMETDUYECKUS [69] IaHHHe II03BOJIAKT 38~
WIPIATH, YTO MHOT'HE HS IODPOI I'paHyJuTO-THeficoBOr0 KOMILJIEKCa ABIANTCA Hamoo-
108 IpeBHMMA olpasoBanmamy Y, copMmpoBaBIMMICH B BIEDBHE METaMOPPU30BaAHHH-
W2 ele B DaHHeM apxee,

B CTDYKTY PHO—~TEKTOHMYECKOM OTHOUWEHMM BCe OO0JaCTH Da3BATHA I'paHyJMTO-~THel-
cop Ha Yl AMEOT DAR CXOIHHX 4YepT. [I0 OTHOWEHM K CMeXHHM OCJIacTAM WHOI'O I'eo-
TeRTORAMYECKOT'0 TUIIA OHM OCHYHO BHCTyNAwT Kak OpaXRMaHTAKMHANBHHE HNONHATHASA
jyHAaMEHTa CO CJIOXKHHM CJIOKOBO-MO3AWUYHHM BHYTDEHHNM CTDOEHWEM, 3aKNKYaNUUMCHA
B 3aKOHOMEDHOM COYEeTaHMM KYINOJOBRIHHX CTPYKTYD R IeNnpecCRii CRHKJIMHANBHOIO
Ta0a. B KYNOJOBMIHHX CTPyKTypax OCHYHO INOMWHMPYWT I'PAaHMTONAH, B CHHKJIMHAJIb—
HHX - MeTamOpdHUeCKue NODPOIH. MeTamopfmieckne HODOIH, yJacTBybilNe B CTDOCHAD
KyIOJIOBUIAHHX HOOHATMA R CHMHKIMHAJBHHX Nelpeccrit, HepeIKO OTHOCAT K pa3JImYHHM
CTPYKTYDHO-BO3PACTHHM 3TaxaM, Kak, Hanpmmep, B pafione Cpenxero IloGyxbs, riue
weramopfmueCKAe NOPOAH, Pa3BUTHE B KYNOJNOBAAHHX CTDyKTypax, OTHECEHH K apxeil-
ckof IHECTPOBCKO-CyI'CcKO#t cepull, a E CRHKJRMHAJBHHX - K HIXHENpPOTeDO3o#CKO#
6yrcxo#t cepmn Ezseﬂ , XOTA ® Te W Hpyrme MeTamMopIM30BaHH B yCJOBNWAX I'DaHyJNA-
ToRoft darmn.

Bo Bcex rpanyamro~-rHeficoBHX o6nacTax Yl HadsomalwTcA ONHOTUZIHHE acCOoumainy
veramMopfruecKNX MOpPO4 R I'PAHUTOMUIOB. [lepBHe NpelcTaBIEHH MaQUTOBHME I'paHyJA-
TaMn (IByNMPOKCEH-IJAIMOKIAB0BHMA B IBYINPOKCOH~POT OBOOCMAHKOBHMA KDKCTaJLIR-
YeCKEMY CJIaHUaMR), IJIPHO3eMACTHMY IHeficavy (OperMymecTBEHHO I'paHaT—GHOTUTO-
BIMA) ¢ NONYMHEHHHM KOJPUYEeCTROM XeJEe3NCTHX KBaDOETOB M KapOOHATHHX NODOIL,
BrODHE - 3HmepOHTaMn, 9YAPHODHOEepPOWTaMi, YapHOKATaMWA, 2@ Takke 6oJee HU3ROTEeM-—
IpaTypHHME acCONPMAIVAMA I'DAHMNTORNOB (BHCOKOIVIMHOBEMNUCTHE I'DAHNTH, IPAHATO-
MH NOBHmEHHO# M3BECTKOBHCTOCTR), $OopPMEDPOBABIMECS HA DErPECCHMBHOR CTamMm pas-
BITEA rpanysmToO-THelficoBHX odnacTel.

OramupTenbHEEME OCOGEHHOCTAMA I'€0JIOTAYECKOr'O Da3BATHA I'DAHYJATO-IHeRCOBHX
OGnacre i VIl apnanTcA NOJMIPKABYHOCTE NpPOLECCOB MeTamopdmsma ¥ Ipammroofpaso-
B8EMA, mx perpeccmBHAA HANDABJEHHOCTH, CYWECTBOHHAs IMCKPOTHOCTH BO BPEMEHM
UPosRneHNA aTHX NpOLIECCOB, HAJOREGHME Da3/MYHHX LAKIOB MeTamopdmama » cTammi
TPaHRTO0Gpa3oBaHnA HA ONHM W Te Xe HOPONH.

Avamp3 mMemmuxcA TeOJOTHYECKHX NAHHHX M NOCJSIHRX De3yJbTaToB RM3O0TONHOIO
larupoBanng mo aKIEeCCOPHHM IIMPROHaM [69] TIO3BOJIAET LOCTATOYHO OGOCHOBAHHO
B1emmTs o Kpaitnel#t Mepe Tpm 3Tana BHCOKOTEMIepaTypHOro MeTamopdmaMa 7 compa—
®HINX ¢ HAMm cranm#t rpaERTOOGDA3OBAHEA.

Handonee pamumt m3 HmX — 9Tam IpaHyIUTOBOTO MeTaMODPHW3MA 7 COOTBETCTBYR—
Tag My oS HOZepGMmTOBA&SA CTAINA I'PDAHATOO0PA30BAHNA NPOABANUCH B

56



,\u?f_@ﬁ,&ii&e&e\rel; 06 aToM cBmmeTexscTByDT A30TONHO-TeOX
e pon eyt ey oK sonen

’ KXe N3 3HNeDOMTO-THe#coB rattso-
DOHCKOT'O KOMILIERC2 B paftoHe noc. 3amanre (lmecTpoBcko-Byroxmtt MeragJioK)
[141‘_\. AHam3 3TAX NAHHHX MO3BOJAET 3aKIDYATH, YTO 3HAEPOMTOO06DA30OBAHRE npo.
ABANOCH B 3TAX permoHax dojee 3,4 MIDN JeT TOMy Hasal. ITOT BO3PACT A 3H-
IepOUTOB HOBONABJOBCKOI'O B 3HASDPOHTO-THeRCOB raf{BOPOHCKOT'O KOMILIE KCOB caeny.
8T paccMaTpmBaTh KaK MEHMMANBHHE. OGOCHOBAHHOCTH NOCJOMHEIO BHBONA MOXHO
AINIOCTPUPOBATh Ha UpHMEpe aHajm3a pe3yNnTaroB U-Pb M30TONHOrO MCCJENOBAHMR
IMPKOHOB M3 SHAEDPCRTOB HOBONABJOBCKOI'O KOMILIEKCA METOIOM CTYyNEHYaTOr'o K;Ciop,
HOFO DAa3JIOXSHESA [69] . PacTBOpEBIMECH B pe3yJbTaTe KACJOTHOX o6padOTKR Hando.
Jee IpeBHMe (a3sH AByX M3 NPOAHAJRA3BPOBAHHHX Ppakmaft mMpKOHA MO OTHOWEHHD
20'7Pt>/206Pb cooTBeTcTByWT mafpaM Bo3pacta 3470 m 3440 mH JeT, T.8. 3Haumyg
66nbpM, 49eM NOJyYeHo N0 H30XpOHHOR 3aBRCAMOCTH y = (0,02330+0,00046)x +
+ (0,05740,009) [69], a mepacTRopmBmMecs ocTaTOUHHS $a3H - SHAYAMO MEHBWAY
(2955 # 30I0 wm JeT), NIpEYEM COOTBETCTBykmMe NOCJEINHEM SKCIEePEMOHTAaJbHHe
TOYKE Ha rpadaxe ¢ KOHKOpAmMe# He JexaT Ha pacCUATaHHOZ M30XDOHE. Hocxroxbry
NOTepH CBMHOA BJA ypaHA B Npouecce JadopaTOpHOro onHTa, T.e. COBPOMEHHHE mo.
T8PH, He MOIJIR BCRA3MTh 20'7Pb/206Pb. HaGAOAA0MASsCA CATyalumsA CBHANSTEJLCTBYerT
0 0oJee 4eM ONHOAKTHOM HapymeHER 3aKPHTOCTH U-Pb CHCTEM IIMDKOHOB B TeYeHRe
EX I'60JIOrE49ecKoif mcTopmm. B Taxmx cJaydasx madpa Bo3pacTa, BHYMACJEHHAA IO De-
3yJbTATaM aNNpOKCEMAIAD 3KCIEePEMOHTaJBHHX TOUeR JHHe#HOE 3aBHCAMOCTBD, Oyler
3aHEXEHA OTHOCHTEJLHO peasbHOro Bo3pacra fopmMupoBarmA U-Fb CHCTEM IHUDKOHOB
Bxﬂ. AHajOrMyHHEe BHBOJH MOXHO CIEJIaTh B NpZE aHajJm3e pe3yJbTaTOB M30TOMHOI(
‘ACCJIe IOBAHUA [69, I4I] IMDKOHOB M3 »HIAEPORTO-THe#COB ra#BODOHCKOI'O KOMILISRGE
(paftorn moc.3aBambe). Mrax, mMeDTCA OCHOBAHEA CUATATh, YTO NEPBHR 3Tal MeTa-
mopdZ3Ma B yCJOBAAX I'paHyJETOBOR fammy ¥ CBA3aHHOE C HEM 3HIepOETO00pa3oBa-
HRe nposBRicA Ha JI eme B paHHeMm apxee (Goxee 3,4 MIpm JeT ToMy Hasanm). He
BCKJIYSHO, UYTO B IPOCTPAHCTBEHHO PAa30CMeHHHX 06JaCcTAX 3TH IPONEeCCH OPOTeKall
TeM H6 MEeHee CRHXPOHHO.

CaenyeT OoTMETHTh, YTO LJA PACCMOTDEHHHX JApeBHeAX SHIEDPOATOMAOB M3 pas-
JAYHHX I'paHyJMTO-I'HefiCOBHX o6iacTe# BCerjia XapaKkTepPeH NBYINDOKCEOHOBHH mapa-
renesgc (Po+Mo+lln+KB4Po). B HmX, Kak npaBmio, OTCYTCTBYeT GHOTHT, a KajmeBul |
noJeBoft mDarT BCTpPedYaeTCA ACKIDIMTENBHO DEIKO B BHAE AHTRNEDPTHTOBHX BPOCTROB |
B MIACAORIA3E. ‘

Kar nokasusanT U-Pb R30TONHHE HCCNENOBAHWA B APeBHOHUMX sHEepOMTOMEAX,
NpACYTCTBYyeT PeHeDAIMA LAPKOHOB, NOABIOHAE KOTODOX CBASAHO CO BPOMBHEM HpOAE- {
JIGHRA NpoleccoB nmafropesa B IODPOAaX I'PaHyJATOBOr'O KOMILIeKca. leTporpagmuec-
KOe HM3y4YeHHEe NMOPON HOBONABJIOBCKOTO B I'affBOPOHCKOI'0 KOMILIEKCOB IORa3ajo, dTo
IRaPTOPEUSCKHAS OPONSCCH HAJORSHH HA DAHHEADXeHCKMe >HEODCMTH B MafmTOBHE I'Pa” |
HyJATH HeDaBHOMEDHO. JTOT NOBTODHHR meTaMmopduaM perpeccmpoft HanpaaneHHocTn,{
npotexasurli npn P-T napamerpax rpaxymrosoff fammM, NopoiH WCHHTANIAM B MO3JiHE-
apxefickoe Bpema, Bojee TOYHO CyHMT: O BPEMEEM NPOABJICGHBA 9TOrO Iponecca Aaw!
BO3MORHOCTE U~FPb M30XPOHHHE NATRPOBKHE, [ONYYSHHHE MO IUPROHAM M3 CymMECTBOHHO
LnadToPRPOBAHHHX NMOPOI HOBONABIOBCKOI'O KOMILISKCA, COOTBETCTBywune 2845 B
2815 mm zer |69 . C STAM 3TalOM MeTaMOpPR3Ma CBAsaHa HOBAA CTalBA I'DaEATO0s
pa30BaHUA - Y @ PDHOODHA DGR TOBAGSA (mo npeodnanapme#t pasHOBRA-
HOCTH NOPOR). IapHOKMTOMAH 3TOR CTalinA OTJMYARTCS OT NOPOX Npemuayme# cranid

ggxee MACCHBHHMH TEKCTyDaMH, UDSEMyLOCTBOHHO OJHOLMDOKGOHOBHMU (rEmepcrTsH),

POHOMETDHIOCKAE NAHHHS,
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ﬂynnpoxceHOBmm napareHesncamu. B HEX cyuwecTBenHyw posp MrpaeT OMOTHT, A
o,usBHe unaTH dame BCero NpelicTaesNieHH Me3omnepTHTamu. IIpocTpaHCTBEHHO YapKUTO-
g8 groff cTammm 9acTO COBMGWEHH C 3HIEPOMTaMM paHHeft cTammm M, IIO—BAIMMOMY,
pMAPOBAJIACE 38 CcYeT NaJNHI'eHHO-MeTacoMaTH4YeCKOR mepepadoTKM moCJeIHMX. B
gaBACEMOCTH OT CcTeleHn Npeodpas30BaHMA cyscTpaTa Ccpeldm I'PDAaHATOMIOB YapPHODHIED-
onTOBOﬁ CTAONM MOXHO BHIEJNATH IBE Da3JINYanUUecHs IO XapaKTepy 3aJieraHnsa Da3HO-
pIIHOCTH cOocKJam4aTHe YapHOKNTONMOH, odpa3ykipe IJjacToobpa3HHe TeJa, COrJac-
gye ¢ BMeUanmIMA KPHCTAaJIOCJaHIAMA, ¥ NO3NHEeCKJan4aTHe, O0Jee MAaCCUBHHE dap-
jOKATORAH, odpas3ynm@e 4YacTO HECOrJacHHe, HO OCHYHO MAJOMOUHHE TeJsa Cpeld CJO—
geroft TOJUA COCKJIAMIATHX YADHOKMTOMNOB ¥ KDRCTAJNOCJAHIEB. B KyNOJIOBAIHHX
cTpyKTYDaxX, XaPaRTEDHHX IJIA ob0nacTe# pa3sBATHUA NOPON I'PAHYyJNTOBOI'O KOMILIEKCA
yll, TPRHNTORIE YapHOSHNEePOUTOBORK cTaAnMm OCHUYHO TATOTEKNT K UX LEHTpAaJbHHM
qacTAM, TOIJA Kak rueficoBuIHHe I'PAaHATONIH PaHHell sHUEPOWToBOY cTammm - K UX
nepadepnn . OmHaKO 4YEeTKOr'O pas3rpaHNyeHWd IJouaneft pacnpocTpadeHMs NEPBHX B
focJeIENX TIDOBECTA HEBO3MORHO.

TANAYHEMA NPEINCTaBHTENAMM I'DAHUTOMIOB YAPHO3HIEPOWTOBOR CTAaInMN ABJIAOTCH
JAI6POATH ¥ YaPHO®HIEDPOUTH JMTMHCKOX KyNOJOBMIHOM CTPYKTYpH (BurHENmW#t 6ok
[HeCTPOBCKO-BYyrCKOro meradsoka), LA KOTODHX IOJydYeHa pelepHas U-Pb HN30XDOH-
gad DaTMPOBKA 1O &KIECCOPHOMY IMPKOHy 2815435 MIH JeT [69] . OueBmaHO, uTO
1poUecCH I'DaHATO00pa30BaHAA YAPHOSHIEPCUTOBOM CTaaMy NPOXOINJA NDPAKTHYECKH
CHHXPOHHO C Ipoleccamm Imadropesa BO BCex 06JACTAX DPACIPOCTPAHEHMS IIOPON r'pa-—
Hy/MTOBOI'O KOMILJIEKCA.

OmHaKO yKa3aHHHMP TPONECCAaMM elle He 3aBepliaeTcs NCTOPUA ['e0JOTHYECKOIo
DA3BATHA I'PaHyJInTO-THeiicoBHX oOnacTei# Y. Tak, paccuumTaHHaA IO pe3yJabTaTaM
U-Pb M30TOONHOI'O HCCJIENOBaHNA ILWDKOHOB M3 YAPDHOKNTOMINOB JNTMHCKOH CTPYKTYDH
mms perpeccnn [69] y = (0,02082+0,00I00)x + (0,235+0,0II) odpasyer He on-
HO, & IBa MepecedYeHms C KOHKopanei#. HmxHee nepecedyeHme, COOTBETCTBYyKiiee BO3-
pacry I995 MiH JeT, ykKasHBaeT, 4YTO B 3TO BpeMd CPODMUPOBABIMECH B NO3LHEM
apxee (oxoJsi0 2,8 MJIpPH JIET TOMy Ha3al) YAPHOKMATOMIH NCIHTAMR HaJOREHHHE MeTa-
MopfmamM, nmpmBelmmi#t K KpUCTAJIM3aIME B HAX HOBOH I'eHepamum I¥DKOHA M YaCTHYHO-
My HapymeHmo U-Pb CHCTeM paHee CPOPMMDOBABUMXCHA IMPKOHOB. ILIOCKOJNBKY NO3IHAA
leHepaIma IMPKOH& BO3pacTOM OKOJIO 2 MIPL JieT BCTpevYaeTCA B NOpodax I'PaHy/m-
To-rHeficoBHX oOGaacTeft Yl moBceMecTHO |:I4 6@\ , MOXHO I'OBODHATDH O DOrMOHA&JILHOM
XaparTepe nposBJIEHNA STOro npouecca. C 3aKIOYNTENBHHM pPaHHeNnpoTepo3oficKmM
ATanoM mMeTamoppmama NMOPOL I'DAHYJMTOBOI'O KOMIJI<KCa Yl OHJIO CBA3AHO CTEHOBJIO-

‘MW@ rpaHpTOMIOB YA PHOKHM T -TPDAHOINIRODPAT-TpPAaHUTOBOHR
tTagg n, fopMamMOHHO HamndoJee pasHOOOPa3HHX, HO 0Opa3OBAaBUUXCA 3a CYeT
AHaTeRTHReCKON M NAJMHTEeHHO-MeTacoMaThyec::of nepepaGoTKA T'DAHATOMIOB M MeTa-
¥opdmyecknx NOpOA paHHMWX 5Tanop ¥ crammit. I'paHrToOOpasoBaHNe YapPHOKAT-I'DaHO-
IRopET~rpapnTopoft cTammy B Npeleax IpaHyJBTo-THefcoBHX o6JacTelf MPOXOmmJIo
CBRXpOHHO ¢ yABTpaseTaMopdrIeCcKAM I'DAHUTOOCPA30BAHAEM B CMEXHHX MOABAXHHEX 30~
Hax No3nHeapxeflcKO—paHHENPOTEePO30ACKOTO EPEeMeHn 3ajoxeHnsa. llo-BpammoMy, npo-
lecoy PDaHATOOGpa30BaHNA B DTUX DA3JMYHHX TUNAX CTDPYKTYD OHIM OGyCAOBJEHH 06—
UMy aHepreTHYecKEMN MpEYRHAMY.

qapHOKIdT~I'paHomaopnT—I‘paHYJTOBaH cTans I'PaHNTO0GPA30BaHNA B IipelleJiax I'pa-
H}'Jm'ro~rneﬁconux obnacTell HpGJICTaBJIeHa nopomaM;m Tpex OTHOCATEJBHO C&MOCTOH—~
OBy rpaHnToROENX fopmanuii: 1) PeMOCMIMB0BAHHHX aBTOXTOHHHX 3HIEPOUTOB
anHORMTOB 2) perpeccuEHHX IMOPATOB, I'DAHONMOPWTOB M I'DAHMTOB, 3) BHCOKOIVIA-
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HOSEeMECTHX TpaHuToB., Bce Bxomgme B ux cocTan IIOPOIH ABIAIOTC g BHCOKOTEMIIe g
TYpHEMZ OCDa30B&HUAME, HO IO OTHOWEHMO K YaDHOKMTOMAAM DaHHmx cramail BHCTyy,
0T Kax perpeccipHNe (noimiRafTOpHuecKme). ®
Bpema cTaHORJOHUA I'DAHNTOULOB nepBo#t opmanmy omperneseHo pemnepHOH U-Py
#30XDOHHON 1aTMpOBKOH, MONyYEHHOR MO AKLMECCODHHM LUMPKOHaM W3 5HIEPOATOB
kappepa ¢. Pomockoso (Cpenmee Iodyxbe) — 2060+10 muH Jert [69] » @ TaKRe Day,
IaTHPOBOK MO MOHALMTAM ¢ GJM3KMMA K KOHKODIAHTHHM IM$paMP M30TONHOIO BO3p:,.
Ta, DaCCUMTAHHONO Ho PA3MMLHEM oTHomeHmaM (<0'Pp/206p, 207p, /235; )
206&/23811, 208Pb/232'1‘h), KOTODHe yKJIAZHBAWTCSA B uHTepBan I1980-2070 MH g,
[69] . Tpaumronnoy »3Toit dopmaLmy NpeACTaABICHH 3HIEPOUTaiil, YaPHOSHIeDOMTamy,
9aDHOKMATAMA OGHYHO MACCHBHOTO My cJadomosocdaToro odimka. Ilo ocodeHHOCTsy
MZHEDaJbHOT'O0 COCTaBa OHRM GAN3KY K rpaHATONIAM 4apHOSHIEepOMTOBOR cTammm n g
PEIKO C HEMM NPOCTPAHCTBEHHO COBMEmEHH. Cpemm mopon GopManyi DeMOOHIA30Baky,
ABTOXTOHHHX SHAEPOUTOB ! YAPHOKHTOB NpeoljaiapT MIeDPCTeH-OMOTRTOBHE X I'payg.
TUIePCTeH-GHOTHTOBHE DAa3HOBALHOCTA, 9aCTO OGOraileHHHE KaNNeBHM I0JIeBHM Maary,
(opToriasoM), KoTopuit HaGIOIAeTCA HE TONBKO B BUIE AHTUIEPTHTOBHX BPOCTHOS
IJIarnoKnase, HO ¥ B BRlie CaMOCTOATENLHHX 3epeH. [[o9TOMy COJNBUMHCTBO IDaHDT).
AIOB COOTBETCTEYeT yke TANMYHHM 4YapHOKATaM. ONHaKO B TeCHOR accoumauys ¢ no. ;
CJIeIHEMA 4aCTO BCTDEYATCA M Ge30PTOKTA30BHE Da3HOBMNHOCTH, B KOTODHX RHOMY |
(oTHOCHTEJRLHO Pelx0) HAGMONAWTCA lake IBYIMPOKCEHOBHE NapareHe3HUCH, BO3MOR, ;
PEJMKTOBHE .’ .

Toasuoft npmunHO#, npmBommBued K POPMAPOBAHAK YZPHOKATOMIOB HA BCEX CTall- |
X, KaKk DaHHWX, TaK ¥ TMO3IHAX, [O-BHIMMOMY, OHJIFA IDOIECCH NAaJMHIeHe3a ¢ Me’I‘a-g
COMATHYeCKAM IPNBHOGOM HEKOTODHX KOMIOHEHTOB (Ipexiue BCErO WEJOYHHX METALIo, &
a Ha paHHeft cTanmm, BOBMORHO, B KDSMHEKMCJOTH) DETMOHANIBHO 10 30HaM. [pzuey }
'eCJIl Ha DaHHEX CTalMAX I'PAHATO0OODA30BaHMA IPOABMJIACH CYWECTBEHHO HATpmeBafd 3
crennaan3anad MeTacoMaTHYeCKNX NpONEecCoB, TO OpA POPMNPOBAHMA UYAPHOKMTORLOR *
3aKJIOYATEJIBHO) CTaImn 5TE NpONECCH HMeJH yX6 CYMECTBEHHO KAJAeBYH Cempalnsd -
mao. O HocienHeM, B 9acTHOCTH, CBHIETeJHCTBYeT HEPeIKO Haduwaaemaq Qe pmnme- -
TR3aIAsg NOPOX, NPOABIEHHAA KAK B YapHORATOMIAX, TaK B BO BMEMAWELMX KpUCTAl-
JIOCJIAaHIAX [I4I] .

YapHORATOMAH YaPHOKAT-T'DAHONMODAT-TPAHUTOBONA CTaIMX, KAK B 98DHOKATONIH
paHHBX cTam#, $opMEpoBaNECh B BHCOKOTEMIEDaTyPHHX yCJOBRAX. OmHaxo HaMmedael
CA TEHASHIWA K JMEHBUSHMKD TeMlepaTyp I'DaHNTOOBPa30BaHAA OT DAHHAX CTalEl K
sapepumapiet (cM. Tada. 8). Bojee OTUETIMBO POT'PECCHBHAA HANPABJIGHHOGTH Ipo-
[eCCOB T'DAaHATOO0DAa30BAHUA HA 3aBEepmamef CTaliEm NpPOSBIeHA B rpasmToRuax, Ipy-
rax gopmanmit,

CraHoBJeHNe T'DAHATOMIOB PopMal@l DErDPECCHBHHEX ARODATOB, I'PAHOARODATOB I
PPaHATOB NPOXOIMJIO NPAKTHYOCKE CHHXDOHHO CO CTaHOBJIEHEEM YaDHOKATORIOB ONB-
canHo#t Buwe dopManmy, O YeM MOEXHO CYIATH IO AMENMAMCHA R30TOIHO-I'80XpOHOMETP
9eCKUM HaHHHM. Tak, K-Ar naTupoBKR Do amfmdosam W3 auOpUTOB, I'PAHOLROPATOB ¥
I'paHATOB paccMaTpEBaeMoR gopmanun [IIEE] » I6POCYNTAHHHE HA NPHHATHE B HACTOH”
mee BPeMA KOHOTAHTH pacnana [69] » JKJIQIHBaWTCA B mHTepBan I920-2060 muH JeT:
a Pb-Pb NATHDOBKM NO IUPKOHAM M3 STHX 2@ NOPOm - I930-2050 mmm ser [104]. I
pond gopManmEy DPACHDPOGTPAHEHH B 30He CowleHeHmA [HeCTPOBCKO-Byrckoro Poops~
CKO~TRKMYCKOI'0O MeradJjioKOB, NpPEACTABJGHH IROPUTaMH, IDAHOLRODATAMA, ILIArAO-
TpaHETaMn B anAMT-IEI'MATORIHHME I'DAHETAMA, BXONSMEME B COCTAB IafiCAHOKOI0
KOMILIeKCa [:79] . I'paHETONIN GOAODEAT MHOTOYECAGHHME BKJIDIOHAS H KCOHOIMTH Mé~
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yopiuaecrIx NOpPOX, AJA ROTOPHX NOYTA BCOrNla yCTAHARMMBAeTCA NSDBHYHOE I'pa-

18 #0BOB IIPORCXOXAEGHRE [:79] . TemHonmBOTHHE MAHEpAaJH B I'pPaHETOMIAX HOPELCTaB—
gpeEMymNeCTBEHHO GROTETOM 2 DOrOBOR odMaHKof#, OIHAKO LA IPAHOAMODETOB B
@BHX AHODATOB OCHYHH TaKRe DOMONYSCKHA® M MOHOKJWHHHE IEDOKCEHH. I'paRmTO~

g;d,opmauﬂﬂ pPerpecCHBHHX INOPATOB, I'DAHOMNOPATOB N I'DAHATOB XapaKTepU3ywbresd,
e ppaBRJIO, MacchHoﬁ TOKCTYPOX M B OCHaXGHHAX BHIVIANAT KaK TUNRYHO MarMaTh-
40KI0 gpoponH. OC MX MarMaTOr'@HHOM IIPOMCXORIEHMA CBMAGTEJLCTEYeT B GecIOpA=-
Y OpHeHTaIAsA MHOI'OYMCJIEHHHX KCEHOJNTOB MeTAMODPPMUSCKAX NODON, Cpelm KO-
OpHX 3HQUATEJBHYD DOJIb AI'PapT MafuToBHE I'DaHYJRTH (IByNIMPOKCEHOBHE KDHCTAJ-
ﬂocJIaHuH)' NpAYeM B IOCJeIHAX HepeIKO HaCJIDIETCA CEeKymue XAJH DO30BHX AIIAT-—
uerMaT."me IPpaHATOB, aHAJOI'MYHHX TeM, KOTODHE WLMPOKO PacHpOCTPAHEHH Cpejn
4apHORRT ORJIOB. 9TO IaeT OCHOBaHMe 3aRINYATH, YTO YAPHOKATHSAIMA M MHAIrMaTH3a-
g5 NOPOX T'RAHYTATOBOTO KOMILIEKCA MpellleCTBOBAJE CTAHOBJGHED IPAHUTORIOB pac-
cMannBaemoﬁ-‘ fopmarmu. B TO ®e BpemA R30TONHO-I'@0XDOHOMETDHYECKHME NaHHHE,
yasHBAkIEe Ha OJM30CTEL BO3paAcTa 4apHOKMTOMIOB (PopMampA PeMOCRJR30BAHHHX &B-
20XTOHHHX 9HIEepCHTOB M YapHOKMTOB, & TaKke TPAHUTOMAOB opMalum perpecCHBHHX
piopaT0B, TPAHOLNODATOB A I'DAHMTOB, NQ3BONANT MPEANOJAraTh, YTO OHH reHETR-
7ecKn CBA3AHH, ABIANTCA NPOMAyKTaMA. NaJMHIeHHO-MeTacoMaTHIecKoil nepepadoTkA
jmoro B TOTO Xe cydcTpara B OTpaxaiT [OoCTeNOBaTEbHOE PasBETHE NDOLECCOB Ol
poft 7 Tol e CTAIMM I'PAHNTOOCDPA30BAHUA. OTH NPOLECCH HMEJH PerDEeCCHBHYD Ha-
IpaBIeHHOCTH, HUIR Ha (JOHE NOBHIUEHMA NAPLMAJBHOI'C NABJIEHHA BOAH BO Guronze, .
BCJIO)IéTBEev 9ero, ¢ onHo# CTODOHH, NOBHIAJACH GTENEeHb ILIABIEHMA ACXOAHOrO Cyl-
cwpa'ra,_i'a ¢ Ipyrof — nmoHMXAJMCEH TeMISpaTypH KDRCTaly3aump I'eHepPHPOBEHHHX
nopmﬁ_mamvni. KOTOpasa He INOJyYmJa BO3SMOXHOCTR LJA CYWECTBEHHOI'O NepeMelleHnsd.

Ing TpaHRTOMIOB POopMALIAM BHCOKOIVIAHO3EMUACTHX IPaHATOB NONyYeHa DelepHas
R-Sr H30XDOHHAA LATHPOBKA IO BAJOBHM IpoCaM I'PAHUTOB OePARYEBCKOT'O KOMIJISK-
ca 2060450 MIH JeT, a Takke pAl eAMHMYHHX U-Th-Pb NaTHPOBOK IO MOHAIIUTaM H3
JTIX X8 TDAHATOB, XaPaKTeDH3YWUUXCA B Hpelesax IPHBELSHHO! NOTPEWHOCTH TeMn
i¢ [dpaMm PSOTOIIHOI'O BO3pacTa, PACCUMTAHHHMA 110 PA3JMYHHM M30TOINHHM OTHOWe-
Hnam [GSﬂ . llopoau aTo#t dopMammy UMPOKO pacnpocTpaHeHH B Bepxuem [loGyxre, B
sanajHoft gacTm LHecTpoBcKo-Byrckoro meradioxa (BeprnuyeBckmi m BuHHALKRAR Gao-
K1), Tre npenc'raBJIéuu _nopomaMy CepINYEBCKOI'O KOMIIEXca, a Takke B kro-sanai-
iof yagTH MEryso-MHryJaenxoro meracioka (BpaTckmit cmHkIEHODEA) B B 30HE ero
COUeHeHMsT ¢ JiHeCTPOBCKO-byrcKnm mMeracJoKOM, I'lle NpPeNCTaBJeHH NOponaMnl CHHK-
YEHCKOTO I BOSHECEHCKOI'O KOMIIeKCOoB. Cpemm rpammTonunoB 3To#f fopmammu npeod-
lanapT rpaHaT-GMOTHTOBHE PABHOBMAHOCTHM, WHOIAA C KODIAMEPATOM, CHJIAMAHATOM,
8Hlany3pToM. B HEKOTODHX NeTporpafwyecKmx THIax, HalpWMep-B BO3HECEHCKAX I'pa-
iTax m "sEHHRIMTAX" E?SE] , HadJonawTcsa NAPOKCeHH (OGHYHO TOJBKO OPTOIMDOKCEH,
PeXe - COBMECTHO poOMOMYecKmit m MOHOKmMHHHE nupoxceH). Kammesni nmosesoft wnaT
pacyTcTByeT BO BGEX DA3HOBMUHOCTAX T'PAHNTORMIOB, HO B NeDEMEHHHX KOJMYECTBAX,
IDencrapiey B OCHOBHOM ODPTOKIA30M, HAGJIOIAWMEMCSA KaK B BHAE CaMOCTOATEJbHHX
SWenennit, Téic ? QHTHINEepPTHTOBHX BPOCTKOB B IJarnoxkaase. Pexe Kamesuff mose-
80f umar npelcTaENeH pelleT4YaTHM MUKDPOKJIMHOM, KaK, HanpuMmep, B I'PAHATAX CH-
0tnackoro xommuexca. OnpeleJeHHH#l MHTepeC NPeNGTaBIgeT XapaKTep B3amMo0T-
Houepp IDAGHNTOXIOE C BMellaKLuMp I'Heitcamm, @ MMEHHO: KOHKODIAHTHOCTH BCEX
ﬂ"DeKTnBHHx TEKCTYPHHX M CTDYKTYDHHX 3JIEMEHTOB I'DAHATOMIOB ¥ T'HelicoB 1 IOJ-
Hag KOMIIMMEHTAPHOCTH MX MUHEDAJBLHOI'O COCTaBa. lak, cpelll CUOTEKTOBHX I'HelicoB
"86onaercs GMOTHTOBasg DPABHOBMIHOCTH I'DAHNTOBAOB, CDElIR I'paHaT-CHOTHTOBHX -

PDaH.aT-OMOTMTOBaH, cpely KODIWepHT-I'paHaT—OMOTATOBHX - KODPIMeHRMT-TpaHaT-6mo-
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Tadamma g

TemuopaTypH MEHEDaJBHHX DaBHOBECE# B I'paHmToMmax rpaxyIaTO-rHelcoBuX
obsacTe YKpamHecKoro lpmTa paRy

Cranna Komu- MeoTo ordo-~{Tepmo- PaccueTHHe
IpDaHATO- JEKC [lopora | pa OpoGH, |MeTp apameTpH T,
odpaso-~ MeIralJox
BaHmA
dumepém- I  3aBanres- JHnepom- CeBepHee Pn-Mn Pn = 0,293 g3
ngag ckmit o-rhofic 100, RaBafbe, (347 @ 5m !
I4I|  [HecTpoBCKO- Mo = 0,0385
Byrcrait a oy
- Pn = 0,438
X_Fe
wllzn(ria-Mn)X ln = 0,286 g
302 ,
Mo
XGg = 0,459
Yapuos- I TaftBopon- Jmmepomr c¢. Tadypoe, FPu-bnm Ba _ 0,253
negdn'ro- cxmt - [I4I]p Tam ®e [275] X po o
BaAg Pn
X Pe = 0,336
Oan x B8 =0,288 @
[134] a gg o= 0,0207
a OpT = 0,768
I Toxmak-  YapHOKAT D. TOKMak Pn- Pn _
crmit [78] %Hpgason- [3'71%l a gy = 0,363 &
CKH Jn
a éH = 00,0546
Pn _
X P = 0,359
Mo (Po-Mn), o1 _
w[goz] x M- 0,217
M _
). Ca = 0,453 B
YapaoxmpT- Il  BnHHMUKAZ BMHHMOZET I'. BEHHAnDa, Pn-EBn P _ 0
[275] X7e =048 g
I'DEHOINO~ [79 (IHeCcTpOBCKO- ba _ |
DRT-I'DaEn- ] B}'I‘CRPIE) X gg = 0,391 .
ToBaA Ba-Ip ¢y Ip _ g,742 78]
Fe ;
b _
X pe = 0,391
\ KD = 4,48
IY Taftome- TI'panomno-c. laHpKoB- OaH BE _ 246}
cknit par [79] xa (Poc%a— X pe = 0,525 f
cko-Tn~- ‘
KRUCKHH) a gh.=0,0805
O % ¢, fapgaan, Oad BE _ 0,451 77
’][.:'79.1]K Tam xe [134] X pe |
ba _ 61
a B2 = 0,04
a OpT = I.O



— Komn— MecTo oT6o-|Tepmo- PaccyeTHHE
Cf”"ﬁ?o- 328- JIBKC llopoma | pa npo6H, Megp napaMeTpH T,°
Fggso- - MeracJIoK
T _
—
- ¥ FBepmmues- Kopame- ¢. Hemeser, Ba-I Tp _
‘Iapgggg_ ckgﬁ' par-rpa- (lmecrpoB- = [2] P oI e = 0,807 792
P8R aE- HaT-0MO~ oRo-Byrcrait) En
pg;‘;ﬂ TATOBH X pg = 0,486
r T'DaHRT
[£95] K, 4,42
bu _
cﬁgg X% -0,486 845
a B8 = 0,02I7
4 Opr = 0,76
Y To xe I'panar- c¢. lomonanmu,To xe bn _
To %0 éroraTo~ Tam xe ' X pg = 0,4799 754
BHi# rpa- Bm
HAT [295] a gy = 0,0322
@ opr = 0,76
ba-T' -
[2 X 5 = 0,819 770
x B2 = 0,480

K, = 4,89

IprMe YaHBHe. 3nech n naiee B Tadn. 9-I2 I-Y gopmammm: I — NOCRIaL-
(aTHX SHAGPOETOB M DaHHECRJANYATHX B3HAepOmTo-rHeficoB, II — COCKIaAYaTHX A MO3-
JHeCRAANYATHX YHAGPOETOB, YADHOZHAEDPORMTOB M YapHOKUTOB, ll - PeMOORJEB3OBAHHMX
4BTOXTOHHHX annegdn'ron R YapHOEATOB, 1Y - perpecCEBHEHX AMOPETOB, I'DAHONAODH~-
208 # P’PQHATOB, J — BHCOKOIVIAHO3EMHCTHX I'DAHUTOB.

270BaA, CPEIE I'PaHAT—CHOTAT-~NRDOKCEHOBHX — IPaHAT-GHAOTAT-TIADOKCEHOBAaf H
1.0, 3T0 paCCMaTPMBAeTCH KAK CBMIETEJLCTBO I'eHeTWYECKO# CBA3W I'DaHATORIOB C
memapmpMy rHeficamy. He MeHee MHTeDeCeH XapakTep E3amMOOTHOmeHME IDaHMTORIOB
PaccmarpmeaeMolt dopmanmy 1 fopmammm peMOCHIN30BAHHHX aBTOXTOHHHX 3HIASPCBTOB
1 YapRORNTOB, [lepBHE, Rak NpPaBRJIO, HAGNOIADTCH B OEHTDPaJbHHX dYaCTAX CRHKJMA-
HAIBHHX CTDYKTyD, PeXe - N0 neprfepmr aHTRKJIPHAJBHHX NOIHATA#, a4 BTOpHE THA-
TOTeDT K MEHTpAJBHEM YacTAM TAKAX NONHATRA. [IpmueM MOXHO HadaWIATh NOCTEINSH-
fie IepexOAH OT YAPHOKHTOHMIOB K BHCOKOIVIRHO3EMECTHM I'DSHETaM, KOTODHe BHpaxa-
04 B NOCTEeNEeHHOM BHTECHEHHPM M8 MHHEDAJBHHX NapareHe3MCOB NMRPOKCEHOB B 3aMe-
i Bx rparatroM, T4K 4TO MeXAy GHOTRT-IDAHATOBHMA I'DAaHATASME B 4YaDHOKHTAMA
eraa ormewapTCcs I'paHaT-GEOTAT-NHPOKCOHOBHE DA3HOBALHOCTA PAaHATORNOB (B
Jrecrponcro~Byrckom Meradioke oHE NOMYUMIE MECTHO® HA3BAHEE “BRHHALATH").
TaRay 00pa3om, MeXLy I'PAHATOMIAMN YKa3aHHHX QopmMaumi HameuaeTcs: ONpeleJyeH-
"4 reneTmuecrag cBA3L. [lo-BrumMONMy, HA YapHOKAT-T'DaHOAMODHT~TDaHATOBOR cra-
Tay I'PaAnTOO0pa30BaHMsA BHCOKOI'JIAHO3E6MHACTHE I'DAHATH DA3BRBaJACH B 30HAX HaHW-
fongg FHTeHCEBHOr'O mmadropesa MOpOl I'PaHYJATOBOrO OCHOBAHMA, a4 YApHORHTO-
" - ra nepmpepmn TarMX BOH.
H1'ant, B Npefiejlax I'paHyJETO-THeH#cOBHX oOnacTe# MOXHO BHIEJATH TDRM IHCKDET~-
%o Bo BDEMOHE CTAAME I'PAHATOOCDA30BAHAA: PAHHOD — SHIEDOATOBYL (GoJes
4 MWDK et ToMy Hazam), NpeNCTABISHHYDL fopMamMe# NOCKIANYATHX IHAEPOHTOB B
aHHecmananHx 9H1epORTO-THEACOB; CPENHDD - JapPHO3HISDPOHTOBYIO (oroa0
8 MIpn mer Tomy Has3am), MPENCT3BIGHHYD gopManmeR COCKNIANYATHX M NO3IHE-
9aTHX PHHmepORTOB, JAPHOIHIEPOMTOB M YAPHOKATOB; NOSMHWKW - YAPHOKHT-TDa-
°“°Du'r-ppaamosym (2,06-1,95 mipn JeT), NPeJOTABIGHHYL TpeMa (fopmarmamn:
“°6nJm3OBaHHmc ABTOXTOHHHX 3HIEPCUTOB B YADHOKATOB) DPOI'DECCHBHHX LMOPHUTOB,

P 6
ll(umopPlTOB B T'PaAHATOB; BHCOXOI'VIAHO36MACTHX I'PaHATOB. 1
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