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BBEINEHHWE

Viayyenne nomeramopprvecKoii MCTOPHHM MeTaMopdU30BAaHHBIX OCAnOY-
HBIX ¥ BYIKAHOI'eHHO-OCANOYHEIX NOKeMOpHHCKHX KOMIIEKCOB IOPHBIX MO—
pon sB/geTCH AKTyanbHO# 3apadeli reonorun AokeMbpHs, B B 0CoGeHHOC—
TH TOr'o HampaBileHusi, KoTopoe paspabareiBaerca akan, A . B.Cupgopenko
H ero wxkono#f M Ha3BAHO KM 3 K3 OTr e HHoO# TreoanorH-
e# pnokem6opusa (Cunopenko, 1975 a, 6). Paccmarpusae-
Mag 3apavya TpydHa g HCCileOBaHMd, OOHAKO HeobxogMmo MofiHOE ee
peweHHe, C TeM 9To6bl K pasili4dHO MeTaMophHSOBAHHEIM AOKEMOpPHACKKM
CynpaKkpyCTafbHeIM ToJlllaM MOIVIA GBITE NpHMeHeHbl BCe MeTOaMYecKHe
NpHEMBI MHTePNpeTauu# yc/loBHH HX GOPMHDOBAHHS M ONEHKH IepCHeKTHB
PYACHOCHOCTH, HCHONIb3yeMble OOLIYHO [J1I OCANOYHBIX H BYJKaHOTeHHO=—
OcagoyHBIX accoumuaunii pasepososa.

BekpeiTHe OOmMX 3AKOHOMEpHOCTEH A0KeMOPHACKOro OCalo4HOr'o H
BY/IKaHOIeHHO-OCAN0YHOr0 MOpoAO~ ¥ PYAOOGpPA3OBAHHS BAXHO He TOb-
KO oig NO3HaHMg NOKeMOpHS W CBE3AHHBIX C HHM MECTOpPOXOSHHHA mnones-—
HBIX MCKOMaeMbix. Kak NmokasniBaeT TeopeTHYECKH) aHanua npobnem sx-—
3orexHofl reonorunn nokemGpus (Cupopernko, 1977), uenernanpasjieHHoe
H3y4YeHUe M0KeMGpUICKOro sKagreHeas WMeeT NPHHUKNMANLHOE 3fAveHNe
Ofsi MOHHMAHHS COBOKYMHOCTH KOPEeHHBIX MpONeccoB pasBHTHS 3eMilH Ha
OPOTSHKEHH BCeR ee HCTOpHM = OT apXxes N0 panepo30s — H NaeT OCHO-
By A8 PACKPBITHS [HANeKTHYeCKO} B3AHMOCBA3H 2K30I€HHBIX H 9HOONeH-—
HEIX OPOUECCOB ¥ COOTBETCTBEHHO OCHOBHBIX MCTOMHMKOB OCANOYHO-MeTa-
MOp}HYECKOr0 H SHOOr'eHHOr'O Nopomo- M pynoobpasopaHus B ueiom ( Te—
usxos, Cunopenxo, 1977). _

lNocnennee nonoxenHe HMeeT BaXKHOe pyKoBoagmee 3HayeHHe, OHo Ga-—
aupyeTcs Ha Donbwofi nnMTENbHOCTH NoKeMOpHiCKOro aTana pasBHTHA
3emnu, fo-BHOAMMOMY OXBaThBaluwero Gonee 85% BpeMeHH ee HCTOpHH,

a Takxe Ha obocHoBaHHOM A.B.CHOOpeHKO BhIBOAE O MPHHIMNIHATLHOM
CXOACTBE NPOLECCOB K YCNOBHA nokeMOpHACKOTO W cbauepoaoﬁcxbro K-
3oreHHoroe noponoobpa3opaHug, HeodHokpaTHo nogye pkUBaIOCH, YTO 3TOT
NPUHIMI He [POTHBONOCTABASETCH BuIBOAAM OO SBOMIOLUMOHHBIX H3MEHEHH—
fX YCNIOBHI /IATOreHe3a BO BpeMEHH. '

HeorwemMneMoit 4acTblo CynpakpyCTalbHbBIX KOMINIEKCOB AOKeMO pHs
ABNFIOTCH BYNKaHAYeCKHe I'OpPHble NOopoakl W B ONpedefieHHOH# Mepe cBs-
BaHHBIE C HHMH BYJlKaHOTeHHO-OCAanounble ofpasopanus. OnHoBpeMeHHOE
H3yyYeHHe DCANOYHBIX M BY/NIKaHHYECKHMX Mopon NOKeMOpPHHCKHX KoMIeK—
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COB npencrabigeTcs HeoGXoOUMBIM MO KpaftHedl mepe 1o asym npu'muuam-
H3-3a CYWeCTBeHHOro BIHAHHS CHHXPOHHOI'O M NpealecCTBYOWEro BynKa-
HH3Ma Ha CeNMMEeHTOreHe3, YTO yXe NOCTATOYHO yGemMTe/nbHO NOKA3&aHo
mns noxem6pus ([souennnse, 1975; Pobowen, Yepxos, 1974; Cgeros,
1972; lpenoBcku#t u np., 1974), a Takke B CBESH C TeM, YTO pacud-.
pOBKAa NaneoTeKTOHAYeCKHMX YC/oBHii GOPMHpPOBAHMS MO COCTABY OMIHOBpE-
MEHHO BO3HHKABUIMX OCAOKOB M BYIKaHUTOB sBigeTca Gonee mocroBep-
HOK. B nocnegEeM ciyuae' HMeeTCs B BHAY He3aBHCHMOCThL OLEHOK nep—
BHYHBIX YC/IOBHiI GOpMMpPOBAHAs MO NeHeTHYeCKH PA3HOPOOHLIM MPOOYKTAam
(Mpenoeckuit, 1974). MMo-BuaMMoMYy, K OBYM YKA3AHHBIM HYMHO BBIIO
661 no6aBATE M elle OAHY MPUYHHY: TONBKO B BYIKAHWTAX TAK WIM HHA-
Ye OTpa¥XeH COCTAB ApeBHeflWMX U NO3KEe BOIMONKHO SBOIOUKOHMPOBAB—
WHX IAYOHHHBEIX 30H 3emim, 3Ta HHPopMauHa MoXeT ObITh NoNes3Ho ang
BHaNH2A8 XapaKTepa NaneoKopel M ManeOMAaHTHH, T.e,.B KOHEYHOM CuHeTe
[Ng T'eOTeKTOHHYEeCKHX PeKOHCTpyKUHH AOoKeMOpHilCKnXx O6CTAHOBOK CefH—
MEHTOreHe3a M BY/IKaHH3MA.

[lepBEIM M BeCbMa OTBETCTBEHHBIM WIANOM K MOSHAHHIO 3&TPOHYTHIX
Bbllle Npo6jeM sB/ASeTCH [PABHILHOE ONpefelleHHe NepBHYHON IPHpOaL!
MeTaMOphHaOBaHHBIX OCANOYHBIX, BY/KAHHYECKHX H CMElAaHHBIX IOPHLIX
nopon. Pasmopogselft # mog4ac WHTeHCHBHBIA perHOHabHBIH MeTaMophH3M
CYNPAKPYCTANLHEIX KOMINIEKCOB NOKeMDpH§, CONPOBOXAABIMHACS HEpeaxo
SHAYMTENbHEIMH Hdde PeHUHATIEHEIMA [BMKEeHASMH, NPHBE/l K OLyTHMOMY
H3MeHeHHI0 06/MKa, BHYTPeHHEro CTpoeHHs H MHHEepanbHOrO COCTABAa Iop-
HEIX mopoa. B aTux = ycnoBHsx Hapsgy C COBOKYNHOCTBIO I'eo/IOrHYeCKHX,
nerporpadpMueCcKuX M MHHEpAOrHYeCKHX MDU3HAKOB BaxHOe 3IHAYSHWE Ang
pacrnosHapafHs nepBHYHOR NpMpoAbl METAOCAOKOB H MEeTaMarMaTHTOB, MO
MHEHMI0O MHOTMX aBTOpOB, npuobpeTaeT XHMHYeCKMil coCTap Mopold — HaH—
6onee ycrofiuuswit H, BepodTHO, HauboJsiee NONHBIA HCTOYHHK HHPOPMALHH
06 MX MeHeTHYECKOH MPHHANIEKHOCTH M MEePBAYHBIX YCIOBHAX (HOPMHPO-—
BaHHS, :

"~ CoXpaHHOCTEL HCXOAHOI'O XHMHYECKOT'O COCTAaBa T'OpHEIX Mopoa MNpH
PeTHOHANLHOM METaMOphH3MEe KaK ycloBHe HMCHONb3OBAHHS ero a1d pac—
wHppPOBKH NepBHUYHON NPAPOALI METAMOPPHTOB — iIpeaMeT MHOrONeTHHX
- AMCKYCCHi TeOnorosB, NPOXOAMBIMX OOCLIYHO NOA 3HAKOM pelleHAs BONpO-
ca 06 ,H30XHMHYHOCTH” WM ,AINIOXHMHYHOCTH” perdoHallbHOI'O MeTAaMOop-
puama, Peaynbrarom rayGoKuX H apryMeHTHpOBaHHBIX O6CyKaeHUE npoG-—
7leMbl SBWJIACE BO3MOXHOCTH CHOPMY/IHPOBATE NPHHLMN HE ,H30XHMHYHO-
CTH” perHOHANBLHOIO MeTaMOppHaMAa, A COXPAHHOCTH NPH MeTaMopduame
ryaBHbBIX YepPT XAMHYeCKOro cocTaba NepBHYHO SK30IeHHbBIX OBpaloBaHmMil,
BeIpaxapouuiica B ycTOWYMBOCTH ‘YPOBHS COAEpXaHHA W COOTHOWEHHH pe-
AYWAX MeTPOTeHHBIX KOMIIOHEHTOB COCTAaBa IOPHBIX [OPOA H TO# YACTH
ManbIX M peKHX S/eMEHTOB, KOTOpas B CHAY H30OMOppH3IMa TECHO CBd-
3aHa ¢ nerporeHHbiMH., CopepxaHHe BOMbI, JISTYHYHX H MAa/bIX 3/IeMEHTOB,
He CBE3AHHBIX M30MOpPHHO C MoponoobpasylouliMH, B NpoUecce MeTamMop—
dMaMa HepeIKO MeHSeTCH BeChMa CYmecTBeHHo, Wanoxennsift BuIBOA HMe-
eT XxapakTep NpuG/IHXEeHHs M He MO¥eT Noka 6bITb of/ledyeH B  YHHBep-
CanbHYI0 KOMHYECTBEHHYI0 GOPMY, 4TO, NO-BHAMMOMY, BOBMOMHO TONLKO
Npy NpUBIEYEHHH AAHHBIX CNEUHANbLHBLIX SKCMIEPHMEHTOB, KOTOphe eme
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TONBKO HauuHaloT ocymecrenarecs  ( [loxeMSpuft ¥ npobnemsi hopMupo—
panus ‘semHol kopel, 1978). OpHako BHIBOA O COXpayHOCTH MNPHHUKMH—
anbHLIX YepPT coCTaBa TFOPHLIX nopon Npu MeTaMophuaMe mnpHMepHo B
TOM BHOe, B KAKOM OH HM37I0XeH Bbllle, NMPA3HAeTCH 3HAYATENbLHOH ua-
CTBI0O OTEYEeCTBeHHbIX W 3apybGexHbIX HCClenoBarenieil, B TOM uHCNe:

A. B.Cunopenko (Cupopeuko, Jlynera, 1961), B.K.Tl'onoeerxom (1977),
B. A.lopaunkam (1970), C,B.Jlo6at-XKyuenko u ap, (1972), K.B.Ke-
nexunckacoMm (1977), B, B.TletpoBrim u B, A, Makperusoft (1975),

B. fl. Xunerosok u ap. (1972), I'. Ynnuepom (Chinner, 1967),5.Bar-
nepom (Butler, 1965), B.JNlukom ( Leake, 1958), X. ne Jla Po-
mem (1972), IM. oy (Shaw, 1956),

PaccMmarpupaemas npobiemMa He OOMKHA TPAKTORATHCSH YHPOMEHHO,
OCKOfbKY, Kak HegnapHo nokasaHo K, B. Kemexunckacom (1977), name-
4aeTCH TeHNeHUHd , OMOTeHH3auuMu” cocTaBa meTamophUYecKux TOIl
npa pocTe Temneparyp MmeTamoppuama, ocoGeHHO pesko NpOsSBIIOWASCH
Ha rpaEdnax pa3HOPOOHHIX I'OPHAOHTOB. Kpome Toro, Ha BCex sTanax

' HCC/IeHOBaHHSi PerHOHANLHOIO MeTamMoppHaMa. NpH3HABANOCk, 4TO Ha ¢o-
He KaK I'eoXHMHYeCKH, TaKk H MeXaHWYeCKH COXpaHMBUMXCS G/IOKOB noy-
TH BO BCeX C/Iy4asx MOr'YT GHITH BBIA/ICHE! I'DAHMYHBIE KM TeKTOHHIeC-
KH HApYyUeHHble 30HB! pasHoro mMacwraba, B TOM 4HCle H BecbMa Kpymn-
Hble, C YEeTKO NpOSIBIICHHBIMH MpOLecCAaMH NMPHBHOCA H BLIHOCA BelleCTBA
(CynoBukos, 1964), Ha nono6HEIX saBlleHHsaX, No—-BUOAMOMY, BasHpyloTCs
BBIBOABI CTOPOHHAKPB H3MeHeHHS HCXOMHOI'O COCTaBa MOpOA MpH MeTa-—
moppusme ( Mapakywes, 1972; Mapakywes u ap., 1971; dponoBa, 1962;
Ramberg, 1952; Engel, Engel, 1958),

Ecrb ¥ eme oaHo O6CTOSTe/LCTBO, KOTOpoe, NO-BHANMOMY, M NpHBe—
710 B OCHOBHOM K [peacTaBlleHHio' 0 3HAYATeNLHOM H3MeHeHHH cocTaBa
nopoa MpH perdOHAIBLHOM MeTamMoppuame. 34eck HMelOTCH B BHAY pe3yib
TaTh HCCNenoBAHHS MeTamOpbyYeckn SOHANLHEIX obsacreit. fpHbie pas—
NUYHs COCTABA METe0CAOYHBIX NMOpoA H3 PasHBIX 30H MeTaMophHusma
TPaKTOBANHCEL HCCNeNOBAaTe/IAMH 30HANBHEIX ofnacrefl Kak peaylbLTar Me-—
ramoppuama (Benuxocnasunckuit, 1972; Anewnun, Kapros, 1970; Cyno-
BHKoB, 1954), K nopo6aomy nonxony 6ausok u I1.Jlanamo-Apr (1950),
paboTel KOTOPOT'O HeNABHO CHeNHanbLAD KpATHYeCKH paccmoTpenh. B, K.
FonoBenkom (1977).

Ha ocuopanun COBOKYNHOCTH HOBBIX QAHHEIX MO XUMH3MY MeTaMop—
$HYECKAX KOMN/IEKCOB BIBOOB CTOPOHHHKOB ,AlNIOXMMHEYECKOro” Xapak-
Tepa pPervoHanbHOro MetraMoppuamMa AoNMHLI GHITE NepPeCMOTpeHbl, TakK
KaK AMH He GpUIH OPHHATLI BO BHAMAHHWE MNepBHYHBIE HEoAHOPOMAHOCTH
cocTaBpa MeTA0CANO4YHBIX TO/I, OGYC/IOB/IEHHEIE 30HAIBHOCTBIO CeaiMEeH—
TOreHe3a H pasfiiyHeM XHMH3MAa NUTOreHeTHHYeCKHX rpymn mopon. [laH-
HEH NpuMep - y6enMTeLHAS BINIIOCTpPAIMS HEONHOKPATHO BEICKA3bIBAB~—
metica; A.B,Cupnopenko (1974, 1875a,:6, 1977) MeICnH 0 TOM, HTO NO-
3SHaHKEe NpUpoabl MeTAMOPpPHYeCKAX KOMIIEKCOB NOKeMOpHs CaepXHBa—
NoCk B 3HAYHTENLHON Mepe MeTOHONOMHYEeCKMMH NpHYMHAMM, HEAOoOleH-
Kolf ponn B HX OBpASOBAHHH 3K30TeHHEIX (AKTOPOE H IpPOLECCoB,

O6cyxnpaenmbilt BONMPOC B HACTOSUEe BPeMs PEWIASTCH MHOTHMM 8BTO—
paMi B nonb3y Npeobnajgaiollero BAMAHHS Ha XHMHSM MeTamopprToB



nepeu4Holl, ceaMMEeHTOreHHOH HEOAHOPOAHOCTH COCTABA METa0CAafouNbLIx
Toim, OngHoft M3 nepBeix pabor nogo6Horo nnaxa Geia Hawa nyGaHMKa—
nas ([Ipepoeckuss u np., 1967), B xorTopoit coBmecTHo ¢ B.Il.IleTpobrim
# O. A.BengeBniM 6bl/10. APryMeHTHPOBAHO pellalionee BIIHgHHE TeKTOHH—
yeckoji 3oHanbHOCTH CepepHoro [IpHnagoxbs M cBa3aHHOH c Hell 3oHanL-
HOCTH MPoTepo3ofiCKOro CeaMMeHTOreHe3a Ha BapHalUMH XHMUYECKOIO Coc-
TaBa MeTAOCAOKOB H3 pA3HBIX 30H MeTamopbu3Ma.

YCTO#YIHBOCTE XMMHYECKOI'O COCTABA OAHOTHIHLIX METAOCAOKOB pad—
MUUHEIX 30H MEeTaMOppuaMa B HACTOAEEe BpeMs NOKa3aHA& OOCT &TOYHO
ybeaurenpho (Jlo6au-Xyuenko ¥ ap., 1972; Xunerosa u. ap., 1972;To-
noBeroK, 1977; Kenexunckac, 1977). OpHako, KaKk 9To cneflyeT M3 o6-
croarentuoft ¥ BeckMa HHTepecHol -cBonks K,B.Kenexunckaca (1977),
paboTa B NAHHOM HAMPABIEHHH AOMKHA BLITe NpogomMeHs B nnase cBopa

| QAHHBIX N0 XHMH3MY Gojjee Y3KHMX JIMTOTeHETHYECKHX I'pynn MeTAaoCalKoE,
HanpuMep, He MeTanenuTob Boobime, a MepBHYHO FHAPOCTIONMCTBIX, Kao-
NHHUTOBBIX, MOHTMOPWLIOHHTOBBEIX H [pYI'HX MeTaleldToB, RpeTepneBnnx
perHoHalLHEI MeTaMopdH3aM pas3fii4HbIX Temneparyp W napjeHnif. Bmec-
Te C SKCASPUMEHTANbHLIMA [JAHHBIMH IO MOEJ/IMPOBAHHIO NPOUNEeCCOB Me-
TamophuaMa nNonoGHBIe CBeOeHH MO3BOMAT NPUGIHAHTHCH ¥ K KONMYECT-
BeHHOJ OLeHKe H3MeHeHW# cocTaBa IMOpHBIX nopon nod aoeneﬂc'rsuem
peruoHanpHOro MeTaMophHsMa. '

IIpepnaraemag pabora Gasupyercsa Ha ABYX PaCCMOTpeHHBIX BhImEe
NpHHNANAX: NPUHLUMNE KaYeCTBeHHOr'O CXOACTBA AOKeMOpPHACKHX M ¢aHe-—
PO3OHCKHX MpPOLEeCCOB BhIBETPHBAHAS, -OCANKOHAKOINIGHHS H BYIKAHH3MAa
(# cnenynomem orciofa u yXe YacTHYHO OGOCHOBAHHOM CXONCTBE OCHOB—
HBEIX. THIIOB M MPOAYKTOB -3THX MPOLECCOB) M [PUHIANEG COXPAHHOCTH IVaB-
Heflmmx ocobeHHoCTefi XMMHYECKOro cotTapa I'OPHBIX NOpOA MPH perHio—
HalbHOM MeTamoppuame, [1pH3HAHHE OAHHBIX MPUHUHOOB OTKPHIBAET MyTh
K pacrno3HaBaHMI0 NepBHYHON NMpUpoabl Miy6OKO MeTaMOpPhHIOBAHHEIX OCa—
[NOYHLIX ¥ BYNKAHH4YeCKHMX NOPOod, YTPATHBWHX CBOA HCXOnHBIA oONHK H
MAHepanbHblfi COCTaB, H K ,CKBO3HOMY” CPABHEHHI XHMHWYECKOrO COCTa-—
Ba OOHOTHNHLIX MOPOA, OTHOCHIIMXCS K pasHelM nokemGpuiickam # dase-
POSOHCKHM 3TaNaM pPAsBHTHA IVIAHETHI V1A BbISB/IeHHs OOMHX 38KOHO-
‘MepHOCTeH 3BOJIIONHA OCANOYHOIO H BY/IKAHHYECKOr'o nopopocoGpasopaHns.

B paBore paccmaTpHBaloTCs HeKOTOpPble MeTOOHYeCKHe BO3MOMHOCTH
H Pe3yNbTaTH PEeKOHCTPYKUMH MepBHYHOR npupoasl MeTamoppuToB Ha oc-
HOBe HMay4eHMS MX XHMHsMa, [IpM aTOM NpeanonaraeTCs HeusMeHHOE HMC—
no/b3oBagie BCe#t COBOKYMHOCTH reoylorHueckoll HHGopMallip Mo Haydee—
MeIM OGBeKTaM KaK obazaTefbHOE yC/oBMe AOCTOBEPHOCTH MONy4YaeMbIX
pesynbTaroB, ABTOp CHHTaeT, YTro MCNONb3OBAHAE XMMU3MA [V CHCTE-—
MABTHKH M pacno3HaBaHHsd NepBHYHOM MpHpoOLl MeTamoppH3OBAHHBIX MNep-
BYYHO OCANOYHHIX H ByIKaHHYecKHX obpasopanuil gBngercs HauGonee
yHABepCalbHEIM H OGIAM NpHEeMOM, He HCKIOYAONMAM, OfHAKO, W HOBHIX
MeTOAHYeCKHX NMOoAXOAOB. [lo—-BHAMMOMY, B NeTPOreOXHMMHYECKHX Ocobei-
HOCT®X TOPHEIX NOPOA COAEPXUTCH MHPOPMALMSA He TO/NLKO 06 WX MepBHY-
Ho#t mpupone, HO H 0 BamHeRUMX ycloBusx MX dopmupopetus. B wacTHO-
CTH, CYWECTBYET BO3MOMHOCTL BLIsIB/IeHHs IO XHMH3My accounauuit rop-
HEIX NOPOA OCHORHBIX HEePT INAajleOTeKTOHHYECKOI'O peXHMa BpéMeHH HX
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MeTporeoxuMuyeckoe Hayieune meTamopdu-
20BBHHLIN OCANOMHLIX M BYIKAHOTEeHHO-0CaA-
AOYHBIX KOMIUTEKCOB NoKeMGpua

MManeoreorpapuieckne ,paunanc=— llepanunan npupoga meta-

gele B KIHMATHYECKHE yCIIOBHS . BYNKAHHYECKHX W MeTaoca-

GBIHIMEHTOT‘?HESE AOYHBIX nopon

Oprasudeckoe BeuwecTso MeTa- MNaneoTex Tounveckuit pexum

ocano4HelX Tonll, XH3Hb B 00— ceauMeHTOreHeaa H BylKa-—

KemGpnn HHAMA

b e ananms (mome Mertannorennsecknit avanna
Lol W e A8 H NPOTHO3UPOBAHHE MECTOPOM—

fa_uoplbuqecxu Sty deHdil noneaHbix ACKonaembix

Koppensuns meTamopdpuyeckux f

Tonu MNepuonuaauns aokemGpus

Puc. 1, HexoToprie cneudanpHule HanpaBlleHHsi HCCllefOBaHuil, BXxoasmue
B KpPYyr 9K30TedHOH Ieoflorud AOKeMOpHS H HCNOMB3YIOUHe B CBOEM pas-—
BITHH NeTPOreoXMMHYECKHe NAaHHbIE. '

dopmuposanns ([MpenoBckuit, 1974). B sToM BamHOCTH pacCMarpHBae—

MBIX HHMXe BOMNpOCOB Oid qaopivlanuoﬂuoro aHanu3a NOKeMO pHECKHX MeTa-
MOPPUHECKNX KOMINEKCOB NPUMEHWTENBLHO K OOMEeTAMOPhHYeCKOMY 9Ta-—
Iy HX pasBHTHd,

[annas paGora saTparupaeT AMUEL 4acTh OOMbLIOH NpOBIeMBl HCIONb—
30BAHNS XKKMH3ME METAMOPDAUTOBR Md BCKPLITUS MOMHON KapTHHBI MX Mpo-—
HCXOXeHHs M ycnopuit o6pazopanua (puc, 1), ABTop, cosHaBas ‘CKpoM~
HOCThL CBOEro BKJana, OrpaHHYMBaeTCsd INIABHBIM 06pa3soM pACCMOTpeHH—
©M ARYX BONPOCOR - PACMNO3HABAHHS HA [ETPOreOXMMHYEeCKOH OCHOBE
nepsuyHof MPHPOALI MeTAMOP(HUIOBAHHBIX OCANCYHEIX H BY/IKAHHYECKHX
NOpoa W BHISB/IEHHH B XHMHYECKOM COCTaBe OT[ellbHBIX TPyl nopoa #
BX accouMamuli NpUaHAKOB NaneoTeKToHW4eckol o6CTaHOBKM BpeMeHH HX
thopmupopanns., PaccMmarpupaeTCs TakXe 3HadeHHe NeTpOreOXHMHYECKHX
HHTepnpeTaumit ona nepMoau3allid AOKeMOpHd, GOPMALHOHHOI'O M MeTal- '
NOreHNYeCKoro aHanuaa. :

B pafore me paccMmarpHBaeTCs, HO B HEOBXOMMMBIX Ciy4asx .or'oBa-—
PHBaeTcs sHaueHMe AnA O6GCYXAaeMbIX BOMPOCOB OpraHHYeckoll cocrae-—
nsomell MeTAOCANOYHLIX TMOPHBIX NMopoAd nokembpud. ITa cneunanbHasg
npo6emMa HyXaaeTcs B OTAe/IbHOM PACCMOTPeHHH. Paa NpUHUHNHATBHBIX
MOMEHTOB ocBelled B obobmapomeit moHorpagun Cp.A,Cuaopenko u A.B,
Cunopenxo (1975), xoTopas NOABOMKT WTOrW MepBOro aTama HCCieNOBA—
Huii GHoreHHOr0 OpraHMYeCKOro BemEeCTBa B OCAaNOMHO-MEeTaMoppHuec—
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KMX moponax nokemGpHsi, HaMedaeT 3anadd AanbHedllero H3yYeHHs M
conepXuT 0630p /IMTepATYPHBLIX AAHHBIX,

[Mpn mccnepnoBaHMH cocTapa NepBUHHOM HpHpOOE! MeTaMOPhHUYECKHX
nopoA AoKeMOpHs NOCTOAHHO OWYMAeTCH HeAOCTAaTOK NRAHHBIX MO XHMH3—
My HeMeTaMOpPHIOBAHHBIX BYIKAHHYECKHX H B OCOGEHHOCTH OCANOYHBLIX
rOpHEIX NOPOA (aHeposos, JTOT HEAOCTATOK CTAHOBHTCS HEMNpPeOAOTHMBIM,
Korfla BO3HMK&eT HeOGXOAMMOCTbL NeTPOre0XHMHYECKOro CONMOCTABIIEHHS
onpenesieHHbIX $GOPMANHOHHBIX ACCOUMALMK mopoa OOKeMmGpks M paHepodod.
TMo-BuauMoMy, HA3pena HacymHas Heo6GXOoAHMOCTE ClelHalbHOr'0 CPAaBHH-
TeMLHOTO M3Y4YeHHS XHMH3Ma OCa[ouHbIX M BY/IKaHOIeHHO-OCANOYHHIX (op-
Mannit noxkemMbpus H daHeposod. s

[IpencrapnseTCs NOCTATOYHO SCHBIM, YTO O6CyMAaeMble BONPOCH! HME—
IOT He TONbKO TeOpeTHYeCKoe, HO M NpaKTHYeCKoe 3HaYeHHe, MOCKONLKY,
Kak yXe oTMedanoch, No3HaHue noMeTaMopduueckoil nmpupoasi MeTamop—
bHYEeCKHX KOMINIEKCOB NOKeMOpHs [efliaeT BOSMOXHBLIM S(ppeKTHBHOEe npH-
MeHeHHe K HHM MeTOACB MeTalllIoNeHHYeCKOI'0 aHal/li3a M NporHosa,



NETPOTEOXUMUWUYECKA S PEKOHCTPYKLIMS
NEPBUYHOW TMPHUPO/IBI

U CUCTEMATHUKA METAMOP®HU30BAHHbIX
OCAIOYHBIX U MATMATHYECKHMX OBPA30BAHHUN

"1, Ipusuansl ¥ nociepoBaTeMLHOCTL NOCTPOSHHs Obumiel
CHCTEeMATHKH OCAHOYHBIX H MarMaTHYeCKHX NOPHEIX NMOpPOA

Ecnu gpa paccMOTpeHHBIX BO BBe[eHHH HMCXOOHBIX MNPHHUMIIA BepHEI,
TO OCHOBO#f MeTOAMYeCKOro noaxoaa K paciiubpoBKe MepBHYHONR NpHpo-
ABl PEerHOHATBEHO-MeTaMOPPH3OBAHHBIX I'OPHEIX NOpoa MoxeT GuITh Gosee
KM MeHee fAeTanbHO paspafoTaHHAs NeTPOreoXBMHYECKAs CHCTEeMATHKA
BaXHe#WHX THIOB NOpon, NMOCTpoeHHas Ha Haubonee NMOKasaTeNlbLHBIX M
HHPOPMATHBHEIX MeTPOreOXHMHYeCKHX napamMeTpax, OTH napaMmeTpsl, Kak
NOKAa3sIBAET ONBIT HMCC/IeNOBaAHME, NO/KHBI OTPAXKATL MPHHIMMHANLHBIE
YepThl XMMH3MAa npoueccop GopMMPOBAHHS ONpefefieHHEIX TpyMil U THIIOB
nopoa M, clefoBaTeflbHO, IMaBHbIE TeHASHLHMHM COCTABA ACCOLMALMH STHX
nopon.

Kak ywe oTmeuanoce, CHCTeMATHAKA NOPOM MO XMUMH3MY , MO-BHAHMO-
My, sfB/lgeTcsg Haubonee yHMBepcanbHoM M Bceobbemmwumei. [TogBupmme-
Cd B NoClefHHe ropbl pafoTel MO NeTpPOXHMHYECKO# KIacCHPHKALMA Mar-
marhdeckux nopoa (Bencycos, 1974; Mapakywes, 1973; llirefiu6epr,
1984) werko ofosnawwnu BHOBL BoApocwmmll mETepec x sTofi npofneme.
[ng mccnepnoBaHus reTeporeHHLIX Merauopqmqecxux KOMINEKCOB HOKeM—
6pus M CpaBHEHHS HX C (aHepO3OHCKEMH M COBpeMeHHbIMH - HOBelmuMu
accouManusMi TOPHBIX MOpPONA NMeTporeoXHMHYeCKas CHCTeMmaTHKa TeM 6o-
ilee pHeob6xomgmma., Pan BaxHBIX coobpaxeHnll Mo paccMarpHBaeMoMy Boll—
pocy Brickasan A, &, Benoycoesim (1974) B ero pabore, 060CHOBLIBAI—
me#i  mesecoolpasHOCTE MeTPOXHMHYECKOrO -noAxona K KnaCCHDHKalMu
apbysusob., OTChiIAS uMTaTells K 9Toj HeGonblIOH, HO BeCeEMAa Colepxka-
TelNLHOR nyGIHKaumMK, OTMEeTHM 3feCh HAKOTOpbie CyulecTBeHHbIe, [0 MHe-
HHIO HA3BAHHOrO ABTOPA, HePTH PAUMOHANLHON MeTPoreoXHMHYECKod CHC—
TeMATHKM TOPHEIX NOPOL: ‘

1 - ee ynuBepcanbHOCTH OTHOCHTENBHO PA3HBIX MO CTeNeHH PAaCKpHC-—
TaNN3aluul ¥ MHHEePAanbHEIM NMpeobpasoBaHusaM Hopon;

2 - BO3MOXKHYIO BEICOKYI TOYHOCThL €€ pacHeTHRIX NapaMeTpoB, yc-
NoBHOCTE ( OBYCNOB/IE HHOCTL) M TOYHOCTL BHYTPEHHMX I'paHHL;

3 - ee ypobecTeo Ong nwobo# reneps_mnaguun H OeTaNnn3auMu, B TOM
YUCJ/le MaTeMAaTH4YeCKOH;

4 - BO3MOXHOCTBH WHPOKOTO HCNOJIL30BAHHA Pas3iHMYHBIX OTHOLIEHU Tk
KOMIIOHEHTOB M MepeCYeTHBIX XapaKTepHCTHK.

ABTOp He HepeOHSHUBACT SHAYCHHS USNAIACMEIX A&ee CXeM CHCTe-
MATHKM POPHEIX MOPON MO XHMH3MY M PACCMATPHBAET HX TONLKO KAK



paboune BapHaHTbl, NpeaHA3HAYCHHBIE /1 PACHO3HABAHMS e pBUYHOI
[PHPOMBI METAMOPHHTOB,

B To ke Bpems ONBIT COCTaBlleHHsi 9TUX CXeM OCTaBHN Yy aBTopa
Teepaoe yGexaeHHe B TOM, 4TO aanbHeliwag paspaBoTKa neTporeoxHMH—
YeCKHX CHCTEeMATHK pas/Ii¥HbIX KaCCOB M THIOB I'OPHBIX NOPOA - HACyIi-
HO HeobxoaumMmasi Og I'eoJIorH4ecKod TeOpHH H NPaKTHKH sajada. YcCIexH
MHOTOMNEeTHEero M HMHTEHCHBHOI'O MMHKpPOCKONHYECKOI'o (ne'rporpadrmecxoro.
MHHEpANOrHYeCKOr0) H3y4YeHHS I'OPHLIX MOPOA MNOMHMO NOSHTHBHBIX pe—
SyNLTATOB MPHBE/H K MOABNEHHIO ONpe[e/leHHOTO pa3peiBa Mexay cob-
CTBEHHO MeTporpapi4yeCKMM M MeTPOreOXMMHIECKHM -HalpaBleHHAMH HC-
ClleOBAHMS T'OPHEIX MOPoA. JTO BHIPA3WIOCE B pa3paboTKeé BechbMa fe-
TANUSHPOBAHHBIX CXeM KilaCCHpHKALMH HA CTPYKTYpHO-NeTporpapuyeckoft
W MHHepanbHO# OCHOBe, KOTOphIE Tenepb HepeAKo OKA3bBaloTCHd B Ipo-—
THBOPEeYHMH C HOBbIMH METPOreOXMMHHYECKMMHM OaHHBIMH. T ax MM HHadYe -
OTMe4eHHbI# paspbiB OOBEKTHBHO CYWECTBYET M HOMXKeH 61:11'5 npeopodieH,
¢ TeM 4Tobbl KilaccH)HKALHMM HA MHHEpPanbHOW M XHMH4eCKOH OCHOBE [Ha-
/IeKTAYECKHA OOMOJIHAAM OpYT ApyTra.

Mo=papgEMOMY, HeoGXoOMMO CAe/aTh MNOSCHeHHR NO NMOBOLY MNOC/eno—
BATEeNLHOCTH onepaukiji B obmelt npoueaype pacno3HAaBaHus NepBHYHOR
NpHpoak! pPerHOHANLHO MeTaMoppHaoBaHHBIX IOpHBIX nopong. C Hawe# Tou=—
KN 3peHus Hanboflee palMoHanbHa TakKas [0C/eN0BaTe/IbHOCTE,

1. BruigBieHMe MakKCHMyMa TIeolflorHYeCKHX NPH3HAKOB H3YydaeMoH
nopofbl, B TOM YHC/le TeKCTYPHbIX, CTPYKTYPHBIX, MHHepalbHBIX H ,8C—
comnaTHeHEIX” (mo napareneaucy nopon).

2. lpoBepka COXpasHHOCTH OGIEro COCTABA M0 XAPAKTEPHBIM COOTHO—
WeHuaAM MHHEepanos MeTaMoppuyeCKHX ACCOLMAlMit,

3. OnpepneneHne XHMHYECKOT'O COCT&BA.

4. lNepecyer xMMHYeCKOro cocTapa Ha M3bpaHHble OCHOBHEIE napa—
MEeTphbl, HaHeCeHHWEe pe3ylbTaTOB Ha OMAr'PAMMBl M BHIGOP BO3MOMKHOIO
HeMeTaMOpH30BAHHOTO aHAanora Mo COBOKYNHOCTH AA8HHBIX.

5. [lporepka mpaBHNBHOCTH BeIGOpa NyTeM CpaBHeHHR XHMHYECKOIO
coCTaBa ucc.nenyeuoﬁ nopoael € COCTaBOM THINHYHBIX HEMGTBMOPQ)HSO—
BAHHBIX AHAJIONOB WM 9TAJIOHHBIX BEIGOPOK THNHYHBLIX, HEMETamophuao—
BAHHBIX O0pas’oBanHil MO COASPMAHHIO M COOTHOIIEHHIO IVIABHBIX NEeTpPOreH-—
HbIX M MAMBIX KOMIIOHEHTOB, 110 M30TONHBIM H APYIHM XapakTepHCTHKaM.

6. [lpoBepka npaBUILHOCTH BeiGopa C HCHONL3OBAHMEM ,AaCCOLMATHB—
HBIX"” NPH3HAKOB XMMH3MA. 3[eCb HMeeTCsd B BHAY BapHaHT WU3y4YeHHs
He eaMHM4HBIX ofpasuoB M npo6, a cepuii, NPeACTABUTE/ILHLIX A9 KOH-
KpeTHBIX NapareHeslcoB MOPOf, YTO yBe/lMYHBAeT AOCTOBEPHOCTb Oflpe—
AeneHus NepBHYHOM NpUpoasl BeCbMa 3HAYMTENBHO, TaK KAk MoryT GhITh
BLISB/IEHL] H CBepeHbl KOpPpPelaTHBHEIE CBA3H KOMIIOHEHTOB M OCHOBHBIE
XapaKTepHbie TeHOSHUMH, BbIpaKeHHbie B COCTaBe acColMaiii.

[locne npouenypel pacno3HapaHng npoGa MAKM cepua npo6 Moryr ge-—
TANbHO HCCIENOBATLCH NeTPONeOXMMHUYECKH yXe KaK npeacTaBuTenH Toit
WId HHOM Y3KO#H rpynnsl NOpoa € Ue/blo NONyYeHMs Haubonee NONHOM
HHpOpMALMH M NepecyeTa Ha BO3MOXHBIA HCXOMOHBINH MHHEpanbHbIl CoC—
TAaB,



Ocofo noguepkHem, 4To B ofmeM ciayuae nepecueT XHMHYECKOIO
cocTaBa MeTaMOppUTOB HA BO3MOMXHBIN MCXOAHEIA KONHYEeCTBEHHBIH  MH—
Hepaﬂbﬂblﬂ cocraBp, no=-BHOAHMOMY, He MOXEeT CHHTATbLCH nepaoﬁ HITH
OCHOBHOM onepauMeii no pacno3HABAHMIO HX NepBHYHOH NpHpOALI, a OOi-
MeH aaBepuaTh npoueaypy pacnosHapaHMs H GasHpOBATBCS HA ee pe-—
aynbTarax. JTOT BEIBOA OCHOBAH HA CJIOKHOCTH NPHYHH HOPMUPOBAHHS
H HepeaKo#l IMeTeporeHHOCTH COCTABA OCAAOYHBIX U CMEWAHHBIX Tydo-—
reHHO=OCANOYHBIX T'OPHBIX' MOpoAd, B OT/IM4YHE OT OO/BLUMHCTBA MArMaTH=—
yecKux. [J0STOMY pacueT BOBMOKHOTO HCXOOHOT'O MHHEPANLHOT'O COCTa—
Ba ByneT KOpPpPeKTHEIM TONBKO MOC/le MOTHBHpPOBAHHBIX BHIBOAOB O MEep—
BHYHON npEpone McclieayeMofi MOPOABI M, C/le0OBATeNBHO, O MPHHIMIH—
ancHBIX YepTax ee BO3MOMHOIO HCXOOHOI'O MMHEpAIbHOI'O COCTaBA.

TakuMm o6paaoM, paclOSHABaHHe NepBAYHON NpHpoOAEl MeTamophuue-
CKoO#t nopopw!, NO=-BHAMMOMY, ACIDKHO pacCMATPHBATHLCH KaK BaHeHwui
KaveCTBeHHLI!t 9Tan HCC/iejOBaHHs, KOTOPHIH NOABOMMT HAC K NOCTOBEp—
HOMY [pe[cCTaB/IeHHI0 O BO3MOXHOM MHHEpaNn-HOM COCTAaBe MCXOOHONR -
poasl, noagsepruefics MeTamMophuamy.

Crnenyomnit — KONH4YeCTBEeHHbI 2Tan PeKOHCTPYKUHMH NpeacTapBlseT
coboll MONMBITKY MAKCHMANBLHOrO NpHOMMXEHHS K OelfiCTBHTENIbLHOMY Nep—
BAYHOMY MHHepajlbHOMY COCTaBy MeTamoppH30BaHHOi IOpHO# Mopoasl.

B cBsasn c aTAM OH pOofXeH 6a3HpoBaTLCH He HA yCpeAHEHHBIX MM 0606-
WEeHHLIX, 8 HAa KOHKPeTHEIX NpHMepax COCTABOB BO3MOXHBIX MHHepaiioB

i YYHTHIBATE TOHKHe OCOGEHHOCTH COCTAaBa H3ydaeMOfl Mopoasl M MO BO3—
MOMXHOCTH OCOGEHHOETH COCTABAa MOPOAHOH accoulHallMH, B KOTOPYlO OHAa
pxonuT. [lo-BHaAMMOMY, TakKHe pacyeThl Als MarMaTH4YeCKHX nopon B e
oM NpeacTaB/fioT MeHbUIWe TPYOHOCTH B CBA3H C M3BeCTHOH Omnpege-
NIEHHOCTBIO NMPOLECCOB MArMATHYECKON KPHCTANIM3anMH, OMpdhepeRIHannH
W' n7aBneHHs. Lok .

[IpEeMel BO3MOXHBIX MEepPecYeTOB HA MepPBHYHON KOIMYECTBEHHBIH MH-
HepaneHeIf COCTAB MeTaoCAaJOYHEIX MOPON OXapaKTepH30oBaHE! B paboTax
0. M.Poaena (1970, 1975), ucxonsmero, BOpoueM, H3 HECKOINLKO HHEIX
npe anochiiioK. [

[TocKoNbKY MPHHUMIL CXOACTBA MPOLECCOB moponooGpasoBaHus OOKeM—
Gpug U paHepo30s, a TaK¥Ke COXPAHHOCTH OCHOBHBIX YepPT XHMHYECKOIo
coCTapBa IOpoa NMpH PerHoHANLHOM MeTaMophHaMe NPHHATH HAMH B Ka-
YecTBe MeTOHO/NOrMYeckoll OCHOBEI, NOCTONBKY Gasol ond CHCTeMAaTHKH
MeTaMOphHTOB MO HX MepBHHHOR MpHpOne NOMKHA CTarb NPHHUANHANLHAS
ofmas CxeMa CHCTeMATHKH HeMeTaMOop}H3OBaHHLIX rOpHbix mopon. Mepap-
XHE M MOCNenoBAaTe/IbHOCTE NOCTPOeHMs oblell CHCTeMATHKH MOKAazaHbl
B Tabn, 1. B cxeme cHCTeMaTHKR yuTeHa HeoGXOOMMOCTbL B3AKMOCBH3aH-
HOrO noaxoja K KinaccHpukanum sHuoreHHbix (npexpe Bcero mMarmarh-
yeckux) # SK3OreHHEIX I'OPHEIX NMOpoA. DTO MONOMEHHEe OTCTAMBANIOCH
aBTropoM n panee (I1penoeckuit, 1970, 1974). OHO moONyuHAO OTpaweHHe
i B paGorax apyrux HMcciepoparenelt, Hanpumep O, M, Posena (1975,
1978), npusHaBwero BO3MOXHOCTEL PACCMOTPEHHs Ha e[HHON OCHOBe
cocrapa oCafo4HbIX, MeTaMOppHYeCKMX H Marmarudeckdx nopon, Hasean-
Helfl aBTOp BCjlen 3a HAMM BhlfeiseT ,OCHOBHEIE”, ,cpemHMe” M KHC-
fnble” ocano4Hble NOpPOALI, HO HCMNONL3yeT NS HX pa3[e/ieHHd He MOKAa3a-—
Tenb ocHoBHOCTH ( peMHuYHOCTH), a npsMmoe conepXaHHe KPeMHEKHCIIOTHI.
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B cxeme ofimelt CHCTeMaTHKH COYeTAIOTCSH M IOCNEAOBATEIBLHO Yepe-—
AYIOTCA NPEHNKNL PASAC/IEHMR NO XEMMAMY K RO OPYrdM ApH3HAKAM —
no cpege. dopMHpPOBaHHS, HCTOYHHKY SHepIHH, Mexaﬂuamy TpaHchopra,
CTPOEHNMIO H T.f. :

[napubie COBOKYIHOCTH FOpHBIX MOPOA HOMKHB BBIASNATECH IO Cpe-—
ne pOPMHpPOBaHMS BellecTSa H ONpenensioleMy HCTOMHMKY SHeprHM OC-—
HOBHOr'o arana obpasopaHus. 30eChk HMeeTCd B BHAY AelleHHe BCEX rop-—
HBIX MOPOA HA PK3OreHHEIE H SHAOreHHble, K oTHM COBOKYMHOCTSM MO-
WeT ObITh OPUMEHEHO B KauecTBe O0BEAMHMIOWEro MOHATHE O Kpyre no-
poan. Tak, HampuMep, MOXHO INOBOPHTE 06 0BpA3OBAHMAX SHOOT'EHHOI'O
Kpyra, o0begdHalomero MarMaTiTul, MeTaMophHThi, MEeTACOMATHTEI K
rugporepManuTel. B paccmarpupaeMoM HaMH -Cllydae B KauecTbBe SHOO-
reHALIX 0GpasoBaHEN BHICTYNAIOT JIHUBL MarMaTHThl, Tak KaK ang MeTa-—
mMophuToB OGCYXnaeTCd HX NepBHYHAA NPHPOAA, & METACOMATHTHL HCKIlo-
4ajoTCHg B CB#3H C TeM, YTO OHM "TpebyoT crneuralbHOrO MeTOOMdYeCKO-—
ro goaxona, ofCy¥paeHMe KOTOPOrO BHIXOMMT 34 paMER Hacrosuwel paBGoTel,

CoBokynHocTe NOpPOA SK3OMEHHOIO Kpyra BKAKo4aeT obpasceanus Ko=
pEl BHIBETpHBAHES (omoBManbible) ¥ cofcTBeHHO ocapouHbe nopomsi(s
TOM HHCNIe M C cymecz'ﬂeﬂuoﬁ NpEMeChI0 'ryct)oremmro MarepHala = Tyd—
puTOoB).,

Cnepylompit ypoBeHE pas3felieHHs Nopop, [NPOXOOSIIHH yXe BHYTPH DH-—
OOTEHHOI'O H 9K30r'eHHOIO Kpyros, — THN, THOBI nopod 1o TayGOKOMY
yEemIeHHIO 8BTOPE [OMKHEl BHIASNATHCH MO BeAYIMM MMPUAHAKAM XHME-—
YeCKOrO COCTaBA H TOMNBKO faflee OefMThCH [0 MPH3HAKAM, YKAaskIpaio-
HMM HA OCOGEHHOCTH TPBHCHOPTHPOBKE K HakomiesMs. T agkoli NOAXon
COOTBETCTBYeT M NPHPOAHOH MocienoBaTenbHoCTH COBHITHE., Kpome To-

. TO, OH COOTBETCTRBYeT M NpHHIMIY Haubonmpuwel yHHBEPCANLHOCTH MMEeH=—
HO xAMHAYecKoro cocrtasa. C aTcit TOYKHM 3peHHs B Npeaenax sK3oreH—
HOrO B SHAOTEHHOIO KpyroB MOryT OHITb BeigeneHel TaKWe THOLL, Kak
anMocCKHIUKaTHeie, KapboHaTHele, doCdaTHee, Xe/l@3QOKHCHLE, CylbdHI~
HBle, cyabpaTHele H Ap., 8 Takxe cMeuwaHase, Ocoboe MecTo cpeny K-
a0reHHux oGpaloBannit 3aHUMAalOT OHOreHHLIE YINePOAKCTHE,

TloaTHnel BEIAENQIOTCH B Npeneflax KaXaoro THNA, 3TO COBOKYINHOCTH
nopof, obbepuHaeMbe’ OOHMME OCOCEHHOCTSIMM CTPOSHHS, KOoTophie ofyc—
JIOBAIeHBl CXOACTBOM MEeXaHM3MOB MOGM/IH3amHH, TPAHCIOPTa H HaKomile-—
HHE Marepuana. Tax, HanpEMep, CpenM KaKOoro THIA OCANOYHHIX NOPOA
MOPYT GHITL BBIASNEHEI: KIACTOreHHble, Henurobsie (T,e. 0cofo ToHKO=
3epHHCThIe, GIM3KHe K KOJ/IOMAAM), XeMOTeHHEle, a Cpel¥ MAarMaTHTOB —
H3NUBWHECH U MHTPY3HBHBlE 00pasoBaHud.

‘HWmMeercs onpegeneHHas HeobXOOMMOCTH BRIOS/IEHHS PpAAoB MoOpond IO
npeobnafaeMy BAMAHKIC TOIO WIM HHOT'O UCTOYHMKA MATeprana, B
H30paHHOj MOC/leoBaTe/ILHOCTH pasnefieHHs NOopond paObl, NOo-BHAAMOMY,
He MMEIOT CTPOrOro nofoXesds. TaK, MOXHO FOBOPHTHL O pane OCANOu-~
HBIX nopoa, $OPMHPOBAHHE KOTOPEIX CBA38HO C PA3MBIBOM M [epPeoTiio-
HSHMEM NpPOAYKTOB BLIBETPHBAHHHA. DTOT pPaA MOMET PACCMATPHBATLCHA
B Ka4eCTBe HHUCTOI'O TepPPHIeHHOrQ, XOTd MpH TAKOH MOCTAHOBKE BOMNPO-
ca B Hero MOTYT BXOOMTEH HEe TOJBKO'COGCTBEHHO TeppHIéHHEIe MNOPOMBl.
[Mo-ermiMoMy, CylwecCTByOmAas TePMHHONOTNS fomKHa ObiTh yCoBepuieH—
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Ta6nunoa 1

HPHHHHIIH.‘:UIBHBH cxeMa H NMocile 1OBATENBHOCTE MNOCTpOoeHMd

obuieit CHCTEMATHKY HeMeTaMo phH30BaHHEl

FOpHBIX NOPOA

3neMeHThHl CHCTeMaTHKH

I prvepst

6.

InapHbie COBOKYMHOCTH — nO Cpe-
pe dopMUpOBaHHS M Olipeaenaioue—
MY HCTOYHHKY SHEprid OCHOBHOI'O
arana obpas’oBanHf ‘

Tunst - N0 BeAymHM NPU3HAKAM
XHMH4YeCKOro cocrtaBa

MopTunbi ~ N0 MEXaHA3MY TPaH—
CropTa M HAKOMJeHHH MaTepHana,
onpefengiomeMy obmue ocobeHHO-
CTH CTpPOeHHH

*
Pagel” - N0 OCHOBHOMY HCTOYHH—~
Ky MaTrepHana

Knaccul — no raiaBHbIM OCoGEHHO-
CTAM COOEepXAaHHA H COOTHOWEHWS
BEeAYIMX XMMHYECKHX KOMIIOHEH—
TOB

[Nonknaccel — Mo CYMWEeCTBEHHBIM
KOHKPEeTHBIM OCOGEHHOCTSM CTpo—
eHHus

Fpynner ¥ noarpymnel — [0 Cylle-—
CTBEHHBIM OCODEeHHOCTAM Coaep—
KAHHA ¥ COOTHOWEHHMH MNeTPOreH—
HEIX H DyOOPeHHBIX SIeMEHTOB

Buabl ¥ pA3HOBUOHOCTH = [0 KOH=—
KpPeTHBIM OCOOEHHOCTAM MHHE palb=

HOI'O cocTasa, CTPOSHHA H ClieuH— ¥

!bH‘{ECKHM YepTaM XHMH3MAa

Oxaorennsie ( smoBxanshbe,
ocanouHbie), SHAOTeHHEe
( Marmaruueckne)

AnmomocnnuKarusie, kapGoHar=
Hble, pochaTHEe, Ke/e300KAC—
Hble, CynbOUAHBIE, CyIbhaTHLIE
KnacroreiHsie ,[MIMHACTEIC, Xe—
MOr'eHHbIe, BY/KAHH4YeCKHe, HH-
TPYy3HUBHLIE

Teppure o~ # By/AKaHOeHHO—
ocanogHeie, KOpPOBEIE, MAHTH{i- |
HBIE = [y1s MABIMATHTOB

Apxossl, rpayBakku, Gasanib-~
Thbl, OHOPHTHI

KonryiomMeparsl, necuaHuki,
Tydsl, NOpPHHPUTE

I'nuanCcTHIE ApKO3OBLIE necHa-
HEKH, Tpaxuannesutsl, Iloarpyn-
nul - OJI0C yKA3AaHWY N0 geTa-
asiM xumuama ( cooTHOWe HEe
wenoyell, XeneanCTOCTE)

MenKo3epHHCTEIE APKO3OBBIE
necyailiki C peAKHMH I'pabHii-
HBIMH 3epHaMH KBapua H [pH-
MEeCbIO NUPHTa B LeMeHTe; po-
roBooBMaHKOBBIE AHAE3UTH! C
PeNXHMH COOepXAUMMHE XJOPUT
MHHOANHHAMA H AKLIeCCOPHLIM
MAarfeTHToOM

*
[To~BHANMOMY, POkl B MCHO/NBL3YeMOM CMEICIE He HMET CTporo-—
ro [O7I0¥eHHS B AAHHOH MOCTieNOBATe/lIbHOCTH,
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crpoBaa, CymecTpyloT ACCOUMALNH OCANOYHLIX nOpoa, B o pmuponating
KOTOPLIX BECbMA CYWECTBEHHYIO pPoill UI'Pan BYAKAHUYECKH| — Tyhoren—
uplif Marepuan, Takolt pan mor 6ul OHITE Haspan, Hanpume p, -;-ydbreu-
HO=0CanoYHLIM, BOSMQKHO NPUMEHEHHe W APYIMX TEePMMHOB, B TOM uHC—
Jie YKasblBaloWwHx M Ha CMeWAHRHLIH XapakTep papos. [lpuMennrenvho k
MarMaTUTaM MOMXKHO TOBOPHTB O MOPOAAX KOPOBOTO H MAHTHHHOrO pagos,
Ocofo CTOMT BOMPOC O BOSMOKHOCTH BBIASJICHM: B KPYyre SK30reHHBIX
ofpa3obanuii GHOreHHOroO pana. '

Chnepywomuii 1 BeCbMa BaXHbIH YPOBEHbL pasjefleHHs = KJjiaccel, KOoTo-
pele, MO=BHAMMOMY, AOKHBI BLIAGVIATECS IO I'VIABHEIM OCOBEHHOCTAM Co—
AepPXKEHHS W COOTHOWEHHS BeAYWHX XMMMUSCKHX KOMIOHEHTOB BHYTpH
NnoAaTHIIOB nopoa. TBK, g alnioMOCHITHKATHBIX OﬁpﬂaOBaHHﬂ OHH BblOeng—
IOTCH Npexae BCero Mo ypPOBHIO OCHOBHOCTH B CTAapoM, IeoNorHuecKom
NOHMM&HHN 2TOro TepmuHa, [1/15 PACCMOTPRHHEIX KapGoHATHBIX nopon
KJIACCH MOTYT BHIASNSTLCH MO COOTHOWIGHMIO MarHesWM M Mapecri, Ha
npuMepe obcyxaeHus crnocofa BbIENEHAA KIaccop BHOHO, YTO pCH CHC-
TeMaTHKa CTPOMTCH Ha NPUHLMNE NOCNENOBATEILHOTO BeTBIICHHg C npH-
MeHeHHeM Bce Bosiee 710KaNbHBIX, CNEUHDHICCKHX KQHKpPeTHBIX XapakTe—
PUCTHK MPH KaxOoM fociledylouem paspnesnennn, Tako#t nomxopn NpOTHBO—
peuMT BOBMOXHOCTH ,YHHBEpCa/bHOH" XHMHYeckof CHCTEeMATHUKH BCex
nopoa oAHOBpPeMeHHO. F:aapaGOTKa Takux ,Bceobmmux” CHUCTeMATHK W OH-
arpamMMm Ha OCHOBe OrPAHHMEHHOI'O HHC/lA NapamMeTpoB MNpeacTapigercs
aBTOpPy HeNJIoACTBOPHOlN B paccMaTrTpHBAEMOM acnekKTe H, NMO—BHAMMOMY,
MOXeT HaHTH NpUMeHEeHHe TOJIbKO fIPH PelieHHN crelHallbHBIX 3apa4y c
Y3KO HBHpaBJ‘leHHh!MH nelsaMH. 5 !

lNoaknaccel MOr'YT BBIAENATBCA MO KOHKPETHBIM H CYLIECTBEHHBIM 0CO—
GerHocTAM CTpoeHHst nopod. Tak, B KNacce rpaypakkosbiX nopop Kiac—
TOreHHOro MOATHNA ATIOMOCHIMKATHONO THIA OCANOYHLIX MOPON MOTYT
GBITH BhIOENEHbI NCE(UTBI, T.. ! KOHIVIOMEepPATLl, 6peKuum, rpaBeHThl, =
a TaKKe NCAMMHTH WIH MeCHaHHKH M aneBponutei, B kinacce Gaspron
( 6a3anbTOB) BYNKAHHYECKOTO MOATHNA ANIOMOCHIIMKATHBIX MarmMarHToB
MOPYT OBIThL BhIE/IeHbl MOAKACCH TY(OB, MopdupuTos m T.m,

O6cyxpenne cnocoba BuiAelleHHs IOOK/IACCOB HABOAMT Ha MBIC/TE ©
TOM, 4YTO CTPYKTypa OOWed CHCTeMATHKH MOXET GLITb M HeCKONLKO HHOM.
locne pbipenenns THIOB AallbHelwee pasnefleHue, C OOHOM CTOpOHBI, MO
XMMHYECKOMY COCTaBY, & C APYro#f = Mo ycnopusM GopMHUpoBanus M cTpo-
SHHMIO . MOXeT OCYWeCTBAATHCS MapailfiebHo, HO OGSBaTENbEO CononYHHeH—
HO, YTO HE MEHSeT NPHHUAMHANBHOrO XapaKTepa CHCTe@MATHKH, YUATEHBA—
jomero oba sTHX HanNpPaB/lIeHH: KIaCCHPUKALMH ropHsIX MNopoa BO B3AHMO-
CBHA3H,

['pyrmbl A noarpymnmel npeanoqiaraeTcyd BoIOeNATE [0 Cylle CTBeHHBIM
(HO Y¥xe He no HepBOCTel'[eHHbIM) 00066HHOCTHM cooep¥xaHug u COOTHO=
WeHHs NMOpoaeOoGpasylolnX W XAPAaKTePUCTHHYECKHX PYNOTeHHBIX u peaKux
S/IeMEHTOB, T.e. CHOSA MO NpU3HAKAM XHMH3Ma nopof. Ma npusepennwix
3neck W Belwle coofpaeHHii CleAyeT BHIBOA O TOM, YTO PABIMYHLIE KOM—
MOHEHTE! COCTABa H MX COOTHOLEHHS HMEIOT pasnyio KNacCuduK aunoHHyIo
SHAYMMOCTE., DTO NONOWeHMe QaxTHIeCKH, Ges mpopoarnawenng, yHe nap-
HO MNPH3HAHO B NeTPOXMMHYECKON H NeTpPoloriyeckoil TIATepaType, a He-
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noBHo npamo obcywaanocs A.®.Benoycoesim (1974). Bepoario, HacTy—
nuno Bpemsi Gofiee TOUHO OUEHMTH CPABHHTENLHOE KiacCHpHUKAUMOHHOe
sHAYCHHE KOMIOHEHTOB M pPACCUMTAHHBEIX NapamMeTpoB XoTd Obl ang ainio—
MOCH/IHKATHLIX OCAMOYH-IX W MarMaTHYeCKHX TOpHEIX nopod., 3apaua sTa
gBISeTCH OYeHb COXKHONK M TpebyeT ycuamii MHOIHX HCClledoBarelneft,
NOSTOMY AaBTOp MWL dopMmyaupyeT ee., B panbhedwem uanoxenun Gynoyr
. mpABeneHBl NpUMepbl BO3MOMHOIO pelleHHsi OTAENbHEIX BONPOCOB  3TOM
aanaqu,

MMprMepamMu BelgefieHnsi TPYON NOPOd MOLYT CIYXHThb aHOe3HTHI d
TPaxMaHfesHTsl B KJlacce CPeaHHX BY/IKauMHeCKHX NOopod, MeCHYaHHKH pas—
HOJi CTeleHH OTHOCHTe/bHOH IMIHHO3E@MHCTOCTH B KilacCax TpayBakK u
apKO30B,

MNoprpynnamu 6yayr, K nNpamMepy, pasindalouHecs M0 COOTHOLEHHIO
wmeqoueil U Kele3UCTOCTH BapHauMy BHYTPHM HA3BaHHLIX BhIe TPy,

Hakonen, Buapl H pasHOBHAOHOCTH BLIAE/IAIOTCS MO KOHKPETHBIM OCO—
GEeHHOCTAM MUHEpANBLHOI'O COCTAaBd, MO TOHKMM uYepTaM XUMH3Ma, NpH—
MecsM M BTOPOCTENeHHBIM 4YepTaM CTpOeHHd.

lpeanaraemelit noaxon K CHCTeMATHKe TOPHBIX NMopoa, TakKum oBpa=—
30M, YYMTBIBAET MX X M M H 3 M B KaueCTBe BaHelued u Bceob-
meit oco6eHHOCTH. 3TOT noAxoja He BIONHE COOTBeTCTByeT obumenpuHs-
TbIM HOpMaMm, HO, Kak npeACTaB/IgeTCH aBTOPY, OTpPa)aeT HeKOTopklie
HOBble TeHOSHUMH M 3agauyn MCCenoBaHyug OONbIIHX H PAadHOPOAHBIX CO—
BOKYMHOCTe| TOpHBIX NOpPOd, K KOTOPBIM OTHOCHATCH W HMHTepPecylolue Hac
B NepBYK ouepedk MeTaMopPpu3oBaHHBIE CYNPAKPYCTANBHLIE KOMIVIEKCH]
nokemGpus.

PaccmarpuBaemele HHXe MaTepHallsl H METOOMYECKHe MpHeMbI Kaca-
I0TCH Aaneko He Bcero ofbeMa CHCTeMAaTHKH I'OPHBIX NOpOOd M OCBellaloT
OAHHBIE MO TeM KilaccaM M Ipynnam, s KOTOPBIX yXe MMeeTCH BO3MOK~—
HOCTL OOGCy®OaTh NeTporeoXHMHYECKYI CHCTEMATHKY M MEeTOObl PeKOHCT—
PYKIMH NepBHYHOR IPAPOME!.

2, PekoHCTpyKuna nepBHYHON MNPHPOOE! ANOMOCH/IHKATHEIX
MeTAaocaao4qHblX Mopon

MNMocTpoenne ob6Bmeid
numarpamMmMme FAK

B cBAsK € TeM YTO OAHMM M3 BAXHBIX ACNEKTOB pACcMO3HaBAHUS
nepeuuHofl nprpoas MeTaocanouHbix ofpasomadnit ( napanopon) aBnseT—
CH MX OTIM4YMe OT MepBHYHO Marmarnueckix (opronopon), B ofmeii cxe-
Me OAHHOTO pasfeila MaTepHal M MeToaMveCKHe NpHeMsl N0 MeTaocai-
KaM pacCMATpPHBAIOTCHd B COIIOCTaBlleHMHM C MeTaMarmMarHTamMH, l'lo:-rromy
B pa3pefie comepxarcsa HeobGXomMMble MONyTHbIE AAHHBIE T10 MACMATHTAM,
XOTH CneuManbHO OHH o6CYXOATCA B caedyowmem paanene. ManoxenHuie
B OaHHOM pasfefle MaTepHallkl yxe OcBewanuck B Gojee paHHell paGore
apTopa, oTpaxaslell peay/bTATH Npefbayllero Srana HCCIe/10BAHMI
(Mpenoeckuit, 1970). B he#i Ha ocHoBe GoOMbLIONO KOJHYECTBA [AHHBIX
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0 XHMHYECKOMY COCTABY NOPOA M MMHEpA/IOB GBUIM PACCMOTPEHBL CYie—
CTBeHHbIe NpPUSHAKYH pPASIAYMA MarmMaTHYeCKHX H OCAfoYHLIX o6pasoBaiiii,
KPUTepHH BLINE/IeHHs Cpedd HHMX KJjaccoB M rpynn, [lonydenHnsle pesyne-
TaThl B oboGieHHOM BHAe GbUIM KCHONL3CHAHBI ANs NOCTPOSHHSA CBOAHOI
anarpamMMel FPAK, pekoMeHgoBaHHOH B KadecTee paBoueil OCHOBHI s
pelieHAs BONPOCOB © MepBHYHOH npHpoae MeramopputoB. B npegeinyue
pasnene yme ofCcyxaaack HauGoNee paLHOHANLHAS MOCHENOBATEILHOCTL
onepanuii pacHO3HABaHHE NepPBUUHOR NPHPOALI PeTHOHANBLHO METaMOo phu~
30BAaHHBIX MOpoi. 3aeck HeobXOAMMO CAellaTh HeKOoTOphle MOgCHeHWs §o
NOBOAY OCHOBHOM AMarpaMMbl H IIOJIOXEHHEIX B ee OCHOBY llapamMeTpos,
NOCKOABKY ynoMuHabmascs paSora 1970 r. ua—sa Manoro Tupaxa B Ha-—
crogumee BpeMg Mano goctynsa, [Ipowenmne roael Mokasalid, 4YTO Nnpeg-
narasmpiica B Hell MeTon® sIBNFeTCH AOCTATOYHO >pPeKTHUBHBIM, eCild ero
MOHHMATEL He KaK HCIONBL30BAHHE OTAeNbHOH AMarpaMmbl, a4 Kak KoMIl-
NeKCHBIH NOOXO[ onpede/leHHOro colepXaHuga., MoHorpapug asropa 1970r,
COMpOoBOXKAANACEH 3IHAUNATENbHBIM KOJIMNEeCTBOM THIHMYHBIX NPHMEpPOB. COC—
Tapa MeramMopbHTOB H HeMeramoppH3oBaHHEIX o6pasopanuil ONpeneneHHON
KfacCAGHKANAOHHON NPHHANNEKHOCTH, KOTOpBIE 3[eCh HE BOCMPOH3BOOSTCH.

Ha puc,2 npuponopTCs C HE3HAYHUTE/BLHBIMH HEOOXOAMMBIMH YTOUHEHH-
AMH OCHOBHOW obwgit papuanT amarpammel  FAK, Cieayer 3aMeTHTE,
YTO OHA He NOCTpoeHa HA OCHOBaHHH [MATHOCTHYECKOW AmarpaMMmul A,
Cumonena (Simonen,  1958), kak 2To cuuTapT HeKoTOphle HCCe-
noparenu (Posen, 1978), IIpu ee paapaboTke GBI JIALEL Y4TEH MPHHLIH—
nuanbaelit noaxoa A.CHMOHeHa, KOTOpeI#, BeposTHO, BOepBble MNpPH BEIGO-
pe pacHeTHbIX NapaMeTpoB ODHEeHTHPOBAaNCs Ha CHefMdUKy OTAMYHH COoC—
Tapa OCaf04HBIX NMOpod OT MarmaTrHdeckux, [lo Hero cocrap OCAaOO4HBIX
obpasoBaHKi OOBIYHO PACCMATPHBAJICH C UCHONL3OBAHMEM [OHArDAMM,
NpeaHASHAYEHHEIX . B OCHOBHOM ANy KIACCHDHKAaNHH MarMaTHYeCKMX [opof,
npuMepoM uero seasiorcs meton [l.Hurrma ( PpySenman, Harrnu, 1933)
H ero NpAMeHeHHe MHOT'HMH aBTOpPAMH K H3y4eHHI MeTaMopdHYECKUX
nopoa.

B kauyectee OCHOBHBIX NapaMeTpoB [/f MOCTPOSHHS AHAr pasMMMbl H3—
6panL] OCHOBHOCTL HiH, TOuHee, demudHoCcTs nopon ( F ), ux uacrhas
raHodeMucTocTh (A) M cooTHomWeHHe menodedl (K). Bce pacHeThl mpo-
H3BOOATCH B (GOPMYIBLHBIX (Monexynspnh:x) konpuectsax ( ApupoH,1968).
BuiGop napametpos Onll HanpapsieH Ha oTpaxeHWe HanbGosjee obmux HepT
pasnuuMs CocTaBa OCANOYHEIX M MarMATHHECKHX NOPOI C NONONHHTENlb—
HBIM y4eTOM BO3MOXHOCTH BHYTPEHHEro pasfefleHHsl TeX M Apyruax. B
npeIaraeMoM BapHaHTe s YBelHYeHMs paspemaomeii CIOCOGHOCTH mi-
arpammel napameTpsl A B K Beipamensl B BHOe Pa3HOCTH, XOTs BO3MOM—
HO HMX HCMO/IL30BAHHE H B BHAE OTHOWCHEM, '

[TocKonpKy akueHT 6w/l cOelaH Ha OT/IHYHE CeHMMEeHTALMOHHBIX 06—
pasoBAHMM OT MAarmMaToreHHLIX H Ha Gosiee OPOGHYIO K/1aCCHOHMKALMIO Mep—
BHIX, FIOCTO/ILKY OCHOBHbIE NapaMeTpsl COCTaBa Npexae BCero OOMKHBI
GBI/ OTpaxarh cneluuduKy CeOMMEeHTANMOHHLIX W T'HNepreHHLIX gBJIeHM.
‘B cooTBeTCTBHH C yHAAMEHTANLHEIMH BBIBOAAMH [HTOMOIHY W yUYSHUS
o euiperpuBannu (Tunsabypr, 1957; Kennep, 1963; IMerpos, 1967; [Monui-
nop, 1934; Mycrobanop, 18940; Ponos u ap., 1966; Pyxun, 1961; Crpa—
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xos, 1062; lipeuos, 1958;  Pettijohn, 1957) BuasasoTca TPH TeH—
peHUAN Mpeobpa3’oBaHis BeWeCTBa NpH BLIBETPHBAHHH M OCamKoHaKon/e-
uun. [lepBag ¥a HEX - OTAeNeHHe KpemHeaeMma OT peMHYeCKHX KOMIo-
pentoB, OHa nposiBlfeTcd KaK NpH BbiIBeTPHBAHHH NMOPOA B PasilM4HBIX
yCTIOBHSX, Korna (HOPMMPYIOTCS Keie3ucThie WK KPeMHECTBIE OCTaTOY-
Hble TMPOOYKTHI, TAK M NpH ocanodHol mnddepeHuUMannH, NPEMEpPOM KOTO-
poii MOT'YT CNy#HTb KBapleBo-~necuaHbie H 60KCHTOBO-KENe3NCTEIE (HOop=
Mauan ocamkop miaThopMm.

B pesynnraTe peanussiny nepboft TeHpeHmMn B ee ofmewm BUOC anio~
MOCHIHKATHEIe OCano4Hsle O6pasoBaHds, KAK HAM npeacTapnsercd, 06—

. pasyoT psa, WieHbl KOTOPOr'o pasiipHaloTcHd npexpae Bcero Nno CoOTHOLE-—

HUIO KpeMmHeseMa H peMHYeCKAX KOMIOHeHTOB — OKHCH, 38KHCH Xené3a

i martesun, C oToli TOYKA 3peHHs MOTYT OHITh BbLIASNEHbI Pa3NKRYAIOMMEe -
cq Mo ocHOBHOCTH (HaM deMHYHOCTH) YILTpAKHC/ble, KAC/EE, CpedHue,
OCHOBHEIE H YIBLTpPAOCHOBHEIE nopoael. Hpn 8TOM HaMeuaeTCHd TeHOeHLHA
¥y BEepHHCTHIX ocankoB obpasoBmipaTe Bce Oosiee KHCBle MPOAYKTHI MpH
noppinesns obmeli 3penocTH - BWIOTH A0 MOHOMMHEpANbHBIX KBApIEBbLIX
NCaMMHUTOB. B 9TOM OTHOWEHHH OCafOYHble MOPOALl OTVIMMAIOTCH OT Mar-—
MaTHTOB, KOTOphE B MeHbWef CTeNnesH NpOSBISIOTCS B YABLTPaKHCAOH

30He H B Gonbuwedt — o6pas3ylor OCHOBHEI® M YNLTPAOCHOBHEIE IIPOAYKTEHI.
Oueska OCHOBHOCTH ((eMMUHOCTH) He MeHee BAXHA K OIS AMIOMOCH—

IMKATHEIX MACMATHTOB, NOCKO/BXY ofecrneunMBaeT pge/iedHe MX Ha Knac-
cer (cm. Beime),

Taxum o6pasoM, PeMHYHOCTE PACCHHTHIBAETCS HAMMH, KAk OTHOLIEHHE
CYMMBbI OKHCH, GBKACH Kellead ¥ METHeau# X Kpemsaeaemy (B hopMynb-—
HBIX KOMHYeCTBax) H aBjgeTcs OBUMM, cbyuna.meuranbumu napaMeTpoM
cocTapa OCaO4HBIX Nopoa M Marmartutob, OHa 4eTKO OTpaXaerT pasiH-—
4Yug NOpPoOA MO MX OCHOBHOCTH M sBlseTcs Oollee OBIMM M KOPPEKTHBIM
nAapaMeTpoM, YeM fipsMoe COMepXKaHie KpemHeseMa WA napamMeTp . b
A, H. 3aBapuuxoro (1950, 1955), uro eme Gyner obcyxneHo Ranee,[lpu-
HATAa aBToOpoM dopMyina pacyeTra —

Fe,0, +FeQ+MgQ
510,

- Mo-BHOAMMOMY, He fB/IS@TCH e[MHCTBEHHO BO3MOXHOJ M MoXeT ofCyk—
naThcs., Peuwb apgeck MAeT o NpHHIMNBANLHOM pemeHni sonpoca. WiHorna

L

‘BBISLIBAET BO3paXeHHs pA3OeNbHBIA pacyeT CoaepXaHHd OKHCH H 3AKHCH

#eqneaa, OnHakO BeCh ONBIT NETPOXMMHM MAarMarHyecKHX H OCafoH4HBIX
Nopoa CBHOETENbCTBYET O CYWECTBEHHO PAas3jIMuHbIX pOJIM M SHAYEHHAX
OKHMCH M 3aKHCH Mefle3a B 9K30TeHHOM H 3SHOOI€HHOM NOPOAO- B MHHE=-
panoobpasopanni. Takke He MOXeT GbITH NPHHATO B pacyeT MHeHHe O
TPYAHOCTSX pasfellbHOro ompeneneHns OKHCH M 3aKHCH xejlesa B page
cnyuaeB, [lo-BHguMoOMy, NMepea AHAJIMTHKOMN, Gasupylomefics Ha npHMe—
HEHHM COBCTBEHHO XHMHYECKHX M (M3HYeCKHX METONOB, AOMKHA GHITH
nocTabBlleHa Kak BeCbMA AKTyalbHAH 384848 OpAMOTO H [OCTATOYHO TOY=
HOT'O OnpefefieHisi CoAepMaHHs OKHCH W 3AKHCH Xefle3a B fopojax, py-
aax H MHHepallax,

»w
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BeqnuuiHa napamerpa F  MaMmeHseTcs B WMpPOKMX Mpemenax — OT
fecaTHTLICAYHEIX Aonelt no uenwlx uucen. B ynomunaBwelica paboTe ap-—
ropa 1970 r. npupeneHb! TaGiKMlbl, XAPAKTEpPH3YIOMMEe BapHALMHM 3TOTO
ApYT'HMX OCHOBHBIX NapaMeTpOB COCTABA ANA Pa3lMYHBEIX [Opoa M pac—
APOCT PAHEHHBIX MOPONO06PA3YIOUMX MHHEPATIOB,

- Bropasg BaxHas TeHOeHIHMs SK30reHe3a — HAKONVIEHHE B OCAaAOHHBIX
OPOAAX TIKHO3eMa, K8K CBOGOAMOre, TaK M BXOASIErD B COCTAR CJ10—
HCTHIX CHINKATOB., [IpUMEpPOM MOKET CIIyKHATE HaKoMJIeHHe IIHHO3eMA

B THOPOCIIOQHCTLIX, KAOAHHATOBEIX H JIATE@PHTHBIX KOpax Bb/BETpHBaHMA,
a Tak¥e B IVIHHO3eMHCTHIX H GOKCHTOBBIX NPOAYKTAaX ceauMMeHTalud, Or-—
aMeHHeM STOH TeHOSHUMH HBIAETCH 4YacTHas INIHHO3eMHCTOCTh M/ Na-
pameTp A, XapakTepHayOUHii B H3BECTHON CTEeNeHW YPOBREHbL BLIBETPHBA—
M MCXOOHBIX IOpon M MacwTab OCanouHoit Audde peHUMALNH BellecTBa.
‘B omanuve oT npsMOro conepMaHus TMMHO3EMA OH OGHAPYKHBAET BECh—
‘Ma SHauMTe/bHble Bapuaudd W mid MarmMaTaToB., OH .paCCUMTLIBAETCS B
OpMY/IbHBEIX KO/HYeCTBAX KaAK PasHOCThL no dopmylie

- : |
A=ALD, - (K 0+ NaQ+Cal),

&
-

Puc.2. OAnarpamva FAW  ans pekoHCTpyKudM OepBHYHOrO COCTaBA
MeTaMOpP)UIOBAHHLIX ANIOMOCWIMKATHEIX MACMATHYECKHX U OCABOYHBIX
nopos.

Toux# cOCTaBOB: | — H3BepKEeHHbIE MOpombl; 2 — OCAAOYHBIE NOPOLI;
3 - muHepanbi; 4 — Cpadkibl OONS 3ePHUCTHIX OCAfOYHBIX nopoa (B npa-
Boji YACTH [MArpaMmbl) # O6bBEIHHEHHOI'O NOJIS OGNOMOYHBIX NOPOA i
rana (B 7nepolt wactu); 5 - rpasuua NOnsg XeMOTEHHBIX CH/IMUHMTOB; 6 -
rpasunbl mojlelt MarMaTHYecKHX nopon ( CHH3Y BBEepX — YNBTpPAOCHOBHBIX,
OCHOBHBIX, CPeNHHX H KHMCTLIX, KHCTBIX); 7 — PPaHMLEl NOJS We/IoYHBIX
marmartuTos. [loflg ocano4HBIX M BYIKaHOM€HHO—OCAMouHbIX mopoa: I =
.3epHHCThIe OCagouHnie W CmeluaHdbie Nopoasl; II = nemutel; 1l = xemo—
. Peusbie cunuuuTel; ['B - rpayeakku; CI'B - cySrpaypakku; APK - ap-
Koael (Toukn cpemmmx coctaBob nopoa, Pettijohn, 1957); KA =
KaonuHuT; W/l - rugpocaonsi; BK - Bepmukynnr; I'C - rubbeur; Il -
anacnop (ToukM cpepgnux cocrasos MHHepayiop, [up, Xaym, 3ycman,
1965-1066), Touks cpesHHX CocTaBoB MaBepmeHHBIX nopoa (3aBapuukwii,
11955): 1 - oynur; 2 - BepnMT; 3 - NMKPAT; 4 - OMannarat; 5 - ok-
norut; 6 - KumBepnur; 7 - neiudtuT; 8 - ratépo; 9 - cmaaur; 10 -
accexcur; 1l - Geckeapueswit piopuT; 12 - kBapuessiit amoput; 13 -
rpadogpoput; 14 — panut; 15 - onuroknasopblii rpasut [1, Sckona
(Wahl, 1936); 16 - mapecTkoBo-menouHOM rpanuT; 17 — KOMEHIMT;
18 - rpougpemnr; 19 = amaur; 20 - puonur;2] = nerMATOHAHLIX Ipa—
uur CesepHoro lMpunanoxsbs ([Ipenosckuit u ap., 1967); 22 - BuTepbuT;
23 - cpenHHit H3RECTKOBO-UIEJOYHON CHeHHT; 24 — Tpaxur; 25 - ayse—
putr; 26 - ypraT; 27 - mapuynonaurt; 28 = aHOPTOSHT.
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ree CaQ’ - MOMIEKy/ISIpHOe KOJIA4YeCTBO H3BECTH, YMEHBbIUIeHHOe B
Cciiy4ae MpUCYTCTBHSA KapGOHATHOH NpHMeCH Ha BelIMYMHY, PaBHYK Moje_
kynspaomy kommyectsy C0,. [lapamerp A poacTeen napamerpy t n
cicreMe nepecuera [, Hurrnu, Ho ornuuaercs or napamerpa { Gonee
IHPOKKM OMAanasoHoM HameHeHus. OumymaeTcs Heo6XOAMMOCTBL YTOYHe-
HHs OTHOCHIIMXCH K pacCMATPHBAEMOMY BOMPOCY TE€PMHHOB, TAKHX Kak
,TIIHHO3eMHCTEIe THe#Ch"”, HanpuMep, NOCKO/BKY: NOPOAbl € BHEICOKHM
conepkaHHeM IAHHO3eMa MoryT offiajaTh HH3KMMM 3HaAYEHHAMM Mapa-
metpos t u A, u maoGopor, [lapamerp A B TOM Xe BHOe H, BeposT-
HO, OJHOBPeMeHHO C Hamu BBesl B pabory E, A, Kyanum (1973).

Baaronapa nonpaeke Ha kapGonarhocTb (ymenewenue CaQ na se-
mpuny  CO,  npomasopurcsa no ypoeus CO,=CaO ; mpu CO,>Ca0
nocnenHnit KOMINOHEHT MCKMIOHAeTCs M3 pacyeTa) napameTp A NO3BOig-
eT [OCTOBEpPHO CONOCTABJ/ATH CH/MKATHYIO 4YacTh NOpoa, COAEpXKAallHx
pas3inyHyl0 npuMecb KapboHaTHOro BemecTBa, BennuuHa napamerpa A
meHserca oTr n-100 no -n-100.

TpeTbs cymecTBeHHas TeHOASHUHMS - HAKOMJIEHHEe KA&JIH OTHOCHTENLHO
HaTpa Ha onpe[ejleHHBIX CTAQMAX BLIBETPHBAHMS H B PAS/IMYHBIX OCa—
ne4HBIX noponax. OHAa MMeeT C/IOXHOS BhIpAXeHHe, NMOCKOABKY NMPH Bbl—
BeTPHBAHHM KATMHATPOBOE OTHOLIEHAE NMEepPBOHAYATLHO OGEIYHO BOBPACTA—
eT, AOCTHIasi MaKCHMyMa Ha T'HApOCTIOOHCTON CTaaMH, a-3aTeM, NpH Mpe-
OelbHOM pasajloKeHHH Mopof, CHHXaeTcs, K HCKIIOYeHHSM H3 OTMeuYeHHO
38KOHOMEPHOCTH OTHOCSTCS HEKOTOpBIe MNpoduili BHIBETPHBAHHSA OCHOB—
HEIX-Y/ILTPAOCHOBHBIX [OPOA C T'MAPOCHIOAMCTHIMA 30HAMM, peako oben-
HeHHbIMH Kanuem (Adanacwes, Aramazos, 1967; Xoxausos u ap,, 1967).
B cBaaM C WHPOKAM pacnpoCTpaHeHHeM B 30H&X BbIBETPHBAHHS T'HAPO—
cMoaMCTeIX o6pasoBaHuil NpH HMX NepeMuiBe M CeAMMEHTAUHOHHO# anpde-
peHUMALMM BO3HMKAIOT OCA[KM, B TO} MNM MHON Mepe oborameHHbie Ka-—
nM OTHOCHTe/BHO HaTpa, Kpome Toro, cymecrsyer MmexaHnam o6orame-
HHA Kanuem PUAPOCIIoN B YCIOBHSX MOPCKOI'O OCAankoobpasoBaHHS.

lNapametp K oTpaxaeT ykasaHHYIO TeHOSHIHIO HAKOMNJIEHHS KAanM OT-
HOCHTe/IbHO HaTpa B OCAOOYHBIX MPOAYKTAaX. [1/1 H3BepXeHHBIX MNOpon
OH XapaKkTepuayeT NPHHANIEKHOCTh K KallHeBOMY, HATPOBOMY MM H3Be—
CTKOBO-ILE/IOYHOMY peaaM. DTOT napaMeTp BBLIYHCIISETCH KaK PA3HOCTL
bopMyNBHEIX Konp4ecTB: K = K20 “NCL20 - M TaKkke H3MeHsieT CBoe
3HAYeHHe B WHMPOKHX mpegenax, or -n-100 mo . -100, i

lpeanaraemas ouarpamMma sBjgercs, No cymecTsy, cnsoentoil (puc,
2), nocTpoeHHO# MO TpeM OCHM, COOTBETCTBYIOWMM H3GpaHHBIM TIaBHLIM
napamMetpam F , A u K, [Ips sToM BepTukancbHas ock F aBnsercs
obmeit ana o6eMx 3OH,

Cocrap nopoael Ha anarpamme A3obpaxaeTcs ABYMs GHIYypATHBHBIMH
TOYKAMH, PACHO/IOKEHHBIMH B Npepesax npapoll W /eBoft 30H, KOTOpbIe
nanee mMmeHylorcs soHamu AF u KF |, CxopupiMe B namno#t cucreme
KOOPOMHAT CYHTAIOTCH TAaKHe COCTABLI N'eo/IOrMYecKH OMHOTHIIHBIX NOPOM,
¢urypaTHBHbIE TOYKH KOTOPHIX Ha OBGOHX MONAX AHArpDaMMBl COBIAOAIOT
unM Becbma Gnuakn. [Ipu Bcex comocTaBleHHsX mnone AF  aBnsercsa
OCHOBHBIM, & KF - BcnomMorarenbHbiM M KOHTPONBHBIM,
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C noMoukI0o AHArpaMMBI H MapaMeTpoB COCTaBA BO3MOXHO Npopege-—
HuMe HeCKONBKHX Omepauuif, B TOM HMC/e CieayIoLHX:

1) pacno3HaBaHWe nepBHYHON MPHPOOEI METAMODP)H3OBAHHBIX BYJKa—
HOPE€HHBIX H OCAf0YHBIX MHOpoa; ‘
2) conocrap/ieHHe COCTaBa OCANKOB C COCTaBoM MHopoa obaacTeit mi-
TaHHs H CHHXPOHHBIX BYVIKaHHTOB;

3) XapaKTepHCTHKA COCTABA ACCOLHMALWH BY/IKAHOI'GHHEIX M OCANOY—
HBIX MOPO.;
4) uccriegoBaHpe SBOJIOLMHM OCANOYHOTO W BYJ/KAHOMeHHO-OCAA0YHOIO

‘IIPDBEECCB BO BpeMeHH M NpoOCTpaHCTEe.

[Ipu pacrnosHaBaHWM NepBHYHON IpPHPOABI Meramopdmaoaauumx By/Ka-—
HOT@HHBIX M OCANOYHBIX MOPOA CllefyeT MMeTb B BHUAY, YTO OHArPAMMA,
KaKk M npeanaraemsifi MeTod B LeJIOM, PaCCUHTaHbl HA NPHMEHEHHE B CO-

- BOKYMHOCTH C KOMIJIEKCOM I'e0/IONHYeCKHX CBeleHH{i H pacCMAaTpHBalOTCH

ABTOPOM [Mpexae BCero KaKk OCHOBAa [ HarvisgHOI'o CONoOCTaBNeHHd aHa-—

| MMTHYECKHX AQAHHBIX MO pasHooBpasHbiM nopoaam. J¢{HeKTHBHOCTL NpHMe—

HeHUd MeTo[da BO3pacTeT NpPH nepexode OT ©AMHMYHBIX AHAJIA30B K Ipyl-—
nam, [locnenoBaTensHOCTL MPOLEAYPE PACMO3HABAHHS NEPBHYHOM MNPHPO-
OBl yxe Oblla pacCMOTpeHa BLILe,

[lng npoBeneHHs MepedYHC/IeHHBIX BHIE OMNepalHii oKa3alock HeobXo-
OMMBIM BhIlefleHHe B MpefeflaX OCHOBHBIX 30H OHArpamMMbl Nofeji, COOT-
BETCTBYIOUIMX COCTABAM HeMeTaMmo phH30BAaHHEIX MACMATHYECKHX H OCA-—
OOYHBIX nopod, .9To 6GENIO CAeNAaHO C HCNO/IL30BAHHEM MHOT'OYHCIIeHHBIX
OnmyGAMKOBAHHBEIX AHAIH30B THIMYHBIX H B [OOCTATOMHONI Mepe H3y4YeHHBIX
nopoa ¥ MHHEpaloB.

[lona cocTapoB pas/iNYHbIX M3BEPMEHHBIX MOPOA BhIAE/EHBl MO ONyG-—
MIAKOBAHHBIM B pA3NMYHOE BpeM§ YACTHBEIM H CpegHHM XHMHYECKHM aHa-
nuzam (3asapuuknit, 1955; Mopkoekuna, 1964; [lan, Bopkobckas, 1968;
MNounbuuusina, Wanna, 1967) u pnaunbiM asropa. O6mee KOMHYECTBO HC—
MONB30B AHHLIX YACTHBIX AHANW30B, B TOM 4YHCe BXOAAIMX B CpeaHHe,
cocraeiigeT okosio 5000, B kadecTBe BCnOMoOrarenbHbBIX GbiIH HCHONL3O—
BaHbl yCpe[lHeHHbie cocTaBbl MHHepanos no 650 ananuzam H3 cnpaBod-
unka Jllopomoo6paayiomue munepanst” ( [Oup, Xayw, 3ycman, 1965-1966).
B napamerpax F , A u K cocTaBsl THIMYHBIX MACMATHYECKHX MOpOM H
nopogoo6pasylolix MHHepajloB NMomMelleHsl B Tabnuunax B pabGore aBTOpa
1970 r.

JacnyxubaoT ofCyXaeHHs HEKOTOpHIE OCOGEHHOCTH PAaClONOMeHHS
none#t H3BepxeHHbIX nopoa. [leppasg M3 HMUX COCTOMT B BeCsMa KOMIAK-—
THOM XapakTepe Mois HOPMAanbHbIX MO IIEeMOYHOCTH OCHOBHBIX [OPOAd.
Ona cBHOeTENLCTBYET O BBHICOKO/ INOMOIMEHHOCTH STOIO THNA T'yOHHHBIX
obpazopaHuil. MoXHO OTMETHTE TakKXe, YTO B LesioM Ga3HTH pasnuya-
lorca Gonee no napamerpam A M K, uem no napamerpy F  npu nan-
HoM Macwrabe nsobpawennd, Bropas oCcOGeHHOCTL 3aK/OYaeTCs B TOM,
4YTO MONig BCeX HaBepXeHHBIX MOopo[d, 3a HCK/IOUeHHeM KHCABIX B [MpaBoil
4YaCTH AMarpaMMbl, YeTKO OTTpPaHHYEHB! OT Mojiefi pas/IHYHBEIX CHIIHKAaT—
HBIX OcafoyHeIX ob6paszopaHuii, TpeTkda 0COGEHHOCTHL BHIpAMeHa B TOM,
YTO B NPABOJ YACTH OHMATDAMMEI NO/si KHCNLIX OCAOKOB H MArMaTHYe—
CKHMX NOpOA 4YACTHYHO MepeKpLIBAIOTCH. JTO SBALETCHd Mpexae BCero
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OTpaxeHHeM OBOHCT3EHHOH CBA3HM KHC/bIX H3BEPHMEeHHBLIX N OCAaaouHbIX
nopon. HanBGonee nonHoe nepekpuiTHe OTMeuaeTCd B 30He TOYKH 14 ( .
wit). B ory soHy nomagaloT MHOrMe TOUKH AHATH30B AOKeMGPHICKX
nopon, ONHCLIBAEMBIX PasfIMYHBIMH ABTOPAMHM K&K AWOPHTHEI M TPaHOOHO-
PHTHI, B TO BpeMs KaK KacCHYeCKHe AHOPHTBI-IPaHOAMOpHTHI Mo P, A,
Iaau (Toukn 11-13) nowartca Ha JMHHI ra66po-MIATHOTPAHAT, DTO Of_
CTOATENbLCTBO, MO-BHAMMOMY, CBA38HO C TeM, YTO MHOT'He [aoKeM6 puii-
CKHe Mopofbl, OTHOCHMBIE K AMOPHTAM-T DAHOOAMOPHTAaM, BEpOATHO, Yac—
THYHO BOSHMKAIOT Gnaroanaps nepenylapfleHMio MeTaMophUYeCKUX [opoj
COOTBeTCTBYmero cocTtapa. Cpemd 3THX MOpPOA HUMEWTCH Me-
Taocapgku. [lpupepeHHele coobpakeHHs NepeKNHKAlTCH C AaHHBIMHU
K. Mesepra u B. Bywa (K, Mennert, ‘W, Busch, 1966r.),

I#. Pooxepca ( J,Rojers, 1965 r.) u I', Bunknepa (1969). Mow-
HO OTMETHTb, YTO B HCHO/Ib3YEMBIX KOOPOHHATAX MOPOAbl I'PYIHNbl OHOpPH-
TOB—8HOE3HTOB OT/IMYAOTCH OT OAaudToB Gonee no napamertpy A, 4eMm o
F . CymecTBeHHBIM gBNSieTCH TAKKE NepeKpbiTHe nojelfl OCAlKOB H I'pa-
HHTOB B pajioHe Touek 20-21,

CrnenyeT OroBopUTH CYHmECTBOBAHHE HEKOTOPBIX CHeUMpHYECKHUX pasHo-
BHHOCTEH W3BEPXEeHHBIX MOPOM, TOHKH COCTABOB KOTOpHIX B aone AF
pAcnonaraiTcsd 3a npegeflaMH Moflg MAarMaTHTOB OOBIMHOIO THHA. 3TO
OTHOCHTCS K CYIECTBEHHO, [NIAMHOK/1a30BLHIM NOpoaaM - nabpanopuram,
aHOPTO3HWTaM, anbOHTOpHpaM, & TakXe K ocobblM MarHeauanbHbIM rab-
6po-HOPATAM H HOPHTAM, HBAHIOMMMCSH, BeposiTHee BCero, mujdepeHuua-
TAMH YAbTpPaocHOBHOH# Marmel, ToukKM cocTaBoB 3THx nopon B 3oHe AF
paaMemalTca npabee ofmedl I'paHMIbI PACNPOCTPAHEHMS H3BEepPKEeHHBIX
ofpasopanuii, yame BCero B 30He TYhOHTOB pasnHyHOR OCHOBHOCTH, [Ipu-—
MEPOM MOXEeT CIIyXHTb COCTAB AHOPTO3HTA, OTMEYEHHOrO HA PHC.2 TOu-
Kol c HoMepom 28,

OnelT HaHecenus Ha aMarpammy FAK COCTABOB PerHOHa/bHO Me—
TaMOpPH3OBAHHEIX MarMaTHYeCKMX Mopond, 4To GbIIO NPeANpHHATO HaMH
[Jlfi HeCKOJIbKHX ThICHY AHANM30B XOPOWO H3YHYeHHBIX NOKeMOpPHACKHX 06—
pasopaHMii, NOKA3LIBAET, HTO MNOJIOKEHHE Map GUrYpPATHBHBIX TOYEK B 30—
Hax AF u WF xopowo coBnagaer ¢ gaHHBIMM [Jig He MeTAaMo phH30BAaH-
HLIX AHANIOTOB 3THX mopoa. PeskMe pacxoxmpeHns oOHApYXHBAIOTCH [HIUL
Torga, Korga NoOpoasl NpeTeprnefii Ha/loXeHHbIEe H3MEeHeHHd ATIOXAMHYe-—
cKkoro xapakTepa. [IpH H3MeHeHHMHX, CBA3&HHBIX CO IIEJIOYHBIM METACO-
Maro3aoM, ¢urypaTuBHbie Toukd B none AF  cMemalTcs oT HOpMEl B
CTOpPOHY CHHXeHMS 3HaueHHs A, a B none KF - B cropony cuu-
Me:dus WM yBenHdeHus napamerpa K B COOTBETCTBHM C KalHeBbiM HilH
HaATPOBBEIM THNOM Mnpouecca, B chly4ae cepHUMTH3aIMY M KapOOHATH3ALMH
N71arMOK/1a30B, IIPOSBIEHHEIX HHTEHCMBHO, napameTp A BO3pacTaeT, HHO-
raa BecbMa 3aMEeTHO, YTO NpOABIASeTCHd, Hanpumep, NpPH HEKOTOPBIX HH3—
KOTeMIepaTypHbIX H3MeHeHHAX OCHOBHBIX H CpeaHHXx nopoa. CheayeT eie
HMETb B BHAY yMeHblleHHe napameTpa A [pH SOHAOTHSALHM [OMeBBIX
wnaros. Brnpouem, Kak y¥e oTMeuanoch, AUarpaMMa He MpefHA3HA4YeHAa
Ilg nopon, NpeTepneBlMX OWYTHMEIA METACOMATHYMECKHH MPHBHOC M Bbl—
HOC KOMIMOHEHTOB, ‘



[Tona cocTaBoB pasiU4YHBIX HEMETAMOPOUIOBAHHEIX MM BeChbMAa Cili-
650 MeTaMoppM30OBAHHBIX OCANOYHBIX MMOPOA BLIAEJIEHBI MO XHMHYECKHM
aHaNA3aM, ONYGIIMKOBAHHLIM B psine ceomHmix paGor (Ponos u ap.,1965;
Pyxuu, 1961; Crpaxos, 1962; lleeuos, 1958; F, Pettijohn,

1949 r., 1963; Hill e,a,, 1967 r.). OBmee wACNO HCHONBE3OBAH—
HBEIX (V1§ 2TOil onepauuy AHANW30B, BKIOYAs BXOAMUINE B CpelHMe, Nnpe-—
eoimwaer 4000, KonnuecTBO CONOCTAB/SBIIMXCS C HHEMH aHANM30B METa-—
MOpP)H3OBAHHBEIX NMOPON M3 PasHBIX HCTOYHHKOB, B TOM HHCME MpuHagiie-
Kamux aeBTopy, cocraenser okono 1500. Kak BcnomorarenbHele Xapak-—
TepHCTHKH H3y4YeHsl yCpedHeHHLIe COCTABbl HEKOTOpeIx MuHepasob ([lup,
Xayu, 3ycman, 1965-1966), npupeneHHele B napamerpax F,ArK

B Tabnuuax pabotel aesTopa 1970 r,

OrMeuaBleecs paHee NepeKphiTHe O6UEro MO/ OCAAKOB C KHCILIMA
HABepXKeHHBIMH noponamu B palioHe Touex 14-20 ( pausr—pHonut), no-—
BHOMMOMY, Npexae Bcero OGYCNOBNEHO [ABYCTOPOHHEH IeHeTHYeCKO# CBi—
3bI0 B CACTeMe TPaHUTOHOEI-OCANKH, T.e, POMLIC MPOLECCOB CeaHMEH—
TalHK B [VIUTE/ILHOM pPa3BHTHH CHAa/IH4ecKoil oboJIouKH 3emiH, 4TO B
TEOPeTHIECKOM acrnekTe yxe paccmarpusanock A, B.Curpopesko (1975a,
6, 1977).

l'paHuna nofig IVIMH M 3€PHHCTHIX OCAOOYHBIX MOPOA HA NPHBOAMMOM
BapHaHTe AMarpamMmbl yTOYHEHA B COOTBETCTBHMH C peanbHbIMH COCTABA-
MH NPHPOOHBIX INIHHHCTBIX Nopod, OObIYHO CoAepXalMX NPUMECh KilaCcTo-—
reHHOro Marepuana, 3To OGCTOATENILCTBO OrOBAPHBATIOCH HAMH M paHee
(T penobckuit, 1970), #o He 6BNIO OTPAKEHO HA NEPBOM BApPMAHTE OMA—
rpammel. [Togpo6Hee o monoXeHMHM Mojedi 3ePHMCTHIX M TVIMHHCTBIX MOPO.A
Ha auarpamMe FAK . Gymer ckasaHo HHMe.

[lpepnaraemMeit nmooxon, kKak OTMeYanock, Npoues anpobaudio B npaxk-—
THKe HCCefoBaHMi W oKasancs appextusabiM, 10,]1. Pymenko (1977,
1978) ma ocHoBe MaIaraeMoro noaxoga paspaboTaHa CACTEMAa PeKOHCT-
pPYKUMHN [MEepBHYHON OpHpOAB! AMIOMOCHI/IMKATHEIX MEeTAMOPPHTOB ILHPOKOTO
cnekrpa, Gasupylouiasacs Ha nNepecyeTe KOJIHYECTBEeHHOT'O MHHepPAanbHOIo
cocTapa MNOpPOJA HA BepOATHBIE NapaMeTpsl XMMHYECKOT0 COCTAaBA W Kax
6yaro papimas NonoXHTelbHble peaynbTaTel, Ha Gase TodHOlN OueHKH
OCHOBHOCTH MoOpoa Hawa MeToaHka Gemia anpofupopana B, . demsama—
woMm (1976 r.).

CymecTBenHo kKapGoHATHbIe NOPOAL! ONUCHIBAIOTCH OTAENLHO B pasm.d.
[locnenywomue npuMepsl CHCTeMATHKM H pACHO3HABAaHHY [OpPOA paccmar-
pHBaIOTCH Kak ¢parmMedTs Gyayweil ofuieli CHCTeMATHKH M CHCTEMBI pac-—
NO3HAaBaHu g,

KnatrToreHnsawsme "OoCagodYHBe DOPOAHE
H UX MeTaMopbHdaoBaHHEe aHaadaorHn

Knacrorenspie anoMoCHiRKaTHLIE OCAnOYHBIE MOpOObI WIH ANIOMOCH-
NUKATHBIE K/IACTGIIMTH KaK MOATHN BKAOYAIOT WHPOKHE CrnekKTp ofpasosBa—
Huit — oT nceduron ( Korrnomeparop M Gpekunit) po anesponnTos. [dna
paclio3HaBaHks MepBUYHON NpPUpoObl MX MeTaMophHU3OBAHHBIX AHAJIONOB
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N0 COBOKYMHOCTH TeQlIONHYEeCKHX H MeTPOreoXMMHHEeCKUX NPU3HAKOB Noji-
#Ha GBITH YTOYHeHa MX CHCTeMaTHKa mo xumuamy. OnHako Takas cuc—
TeMaTHKa Mg KNAacTOoreHHBIX Mopod, XOTA M nogBuics paa pabor ( Po-
aen, 1975, 1978; Uisanop, 1974), HaxomMTCs NHLEL Ha HAYAJLHOH CTa-
OMA PASBHTHS, HECMOTPS HA BHICOKYK BKTYaNbHOCTL STOH 3aladH.
[1puMepoM, MOATBEPKOAIOUWAM BLICKA3AHHBIR TE3HC, MOKET CAYXUTD
moHorpapus ,Ipaysakku” (1972). Ira BecnMa nonesHas pabora, conmep—
rgaman GonblON M HHTepeCHbIH ¢eKTHYecKud H TeopeTHYECKHHl mMaTepHan
W pa/l BAXHEX BLIBOGOB, TEM HE MeHee WIIIOCTPUPYET BHIABMBIIEECS
B MUTONOrHM BOMCTHHY OpaMATHYECKOe NPOTHBOpEeYHe MEeXAy peayibTa—
TaMH OJIHTENBLHOTO NpeAllleCTBOBABIIENO NeTporpagHyecKoro HayueHWs
OCagodYHBEIX NMOPon M HMX CpPABHHTENBLHO MO3[HEr0 H BCe elle HeJoCTATOoY-
HO pA3BEepPHYBHIEIOCH NeTpOreOXHMHYECKOI'0 HCcilenoBaHud. B paccmar-—
pHBAEMO# MOHOTpadKK FaBHBIM KN1ACCHDHKAIMOHHLIM NPU3HAKOM Ipay-—
BAKK CHYATAeTCs NpUCYTCTBHE ONpefeneHROro KonmyecTsa (Gomee 25%
no ofkemy) oBNIOMKOB Mopon, He3aBHCHMO OT XHMHYECKOro cocTapa
nocrnenHHx M nopoasl B uesioM. OTcloga cilenyeT, HanpuMep, YTO HASH—
THYHbIE N0 MHHepanbHOMY M XHMHYeCKOMY COCTaBy OG/IOMOYHBIE ocan—
K#, 06pA30BABLIMECS Np¥ PA3PYWEHHM IDAHMTOB, BYAyT B 3aBHCHMOCTH
OT KONHYeCTBA OB/IOMKOB [OpOA MMEHOBATHCHE TO ApKOo3am#u, TO Irpay-—
BAKKAMH, T.e, OTHOCHTbCH K BecbMa OTA&NEHHLIM I'DyMlaM OCafxos,
A KOTOPHIX B OTeYecTBEHHOM M MHPOBO# NHTepaType MABHO OMYGMHKO-
BAHBEI ¥ NPHHATH CYIECTBeHHO pA3/IAYAIONHECH [aHHBIE MO CPeAHHM H
THUOMYHBIM MHMHSPANLHBIM M XMMHueckium cocrasam (lllsenos, 1958; Py-
xui, 1961; Pettijohn, 1957, 1963). He BhiauiBeeT ComHEeHHil, 9TO
HanE4He OGJ/IOMKOB [OpOI YKa3blBaeT HA HEAOCTATOYHYI 3peflocTh OC Af-
KOB, HO MOXHO J/IA CYMTATHL STO OCHOBHBIM KJIACCHPHMKALHOHHEIM KpHTE=—
preM, WrHOPMPYS XMMHYECKH# CoCTaB ( XOoTd BO3MOXHBI Ki18CCHPHKALAH
crnendanbHOro HasHAueHHS, YYATHIBalOmWe ¥ 9TOT npusHag)? [ymaerca,
yTo HeT. B mpoTHBHOM Cliy4ae, Kak 3TO npoH3ouyio ¢ kKuuro# ,Ipay-
BAKKM”, B paspss sTHX [OPO nomafgloT ocaioyHsie obpa3opaHHs CaMo-
ro pAsHoobpasHOro XMMHYECKOrQ COCTABA, M CaM TepMHH ,rpayBakka”
TepdeT ONpeeNeHHOCTh B NeTPOreOXMMAYECKOM IylaHe, B To ke Bpems
COBOKYMHOCTEL COBPEMEHHEIX [AHHBIX 0[O XKAMH3MY KIACTOI'CHHEIX 0CAag0Y—
HpIX [OpPOJ OTYET/IMBO YKA3LIBAET HA BO3MOXHOCTE MX CHCTEMATUKM N[O
XHMHUECKOMY COCTABy M IpeX[e BCEro Mo oCHoBHOCTH (deMuuHOCTH).
B paccMarpHBacMOM [1aHE YMeCTHO NOgYepKHYTh, 4TO KiacCHpHKa-
UMy MeCUYaHHKOB W APYr¥X SepHUCTHIX Nopon, npupeseHHas B ,llerpo-—
rpaguu ocapouneix nopon” M, C,lleeuosa (1858), no cymecTBy, comep-
MAT paj KJAACTOMeHHBIX NOpod, PACHOJIOXEHHEIX B MNOPANKe BO3pacTaHud
pemuyHoCTH (OT .MOHOMHHEpANBLHEIX KBAPUEBBIX Yepes OMHrOMHKTOBLIE
¥ ApKO3OBHIE K INONEMHUKTOBLIM I'PAyBAKKOBBIM), XOTH STO H BhIpameHO
HA €SBIKE MHHEpPaNbHOIC COCTEBa NOPON ¥ He CONPOBOXAASTCH MPAMEI-
MM yKasaHHgMH Ha H3MeHeHHe HMX xHMuama, Hanomuum, wro sta pabo-
Ta M. C.lliBenoBa BOCNPOH3BOAAT ero e maHHele 1934 r., KoTopsle B
cBoe Bpemsl GBIIH BOCHPHHSATH M BHeApeHel B paboTy aMepHKaHCKHMH
nuTonoramu, B ToM uucie H @, [k, [1eTTHOKOHOM,:

24



4
T

-n-10% -n-10' -n ?+n +n-107 -;H'l.-fﬂz
L L t T

L L
b
b=
®
+ w/ m  Su/1
"’Q { ﬁsupugﬁugf f, /
‘-r:, ' fonebownam-k Jue
4 : umbﬂuemo—n _cuq&uq Nase
v llpmu enun
it e L
™ 1 1 I
P L‘yﬁapa ybaru Nt
y o pnyﬁnmw ' g
- - = )
's Mmamﬁdnm i
R
R
F

Puc, 8. Coo’rﬂomeﬂﬂe nonei KNacTOreHHbIX OCanouHbix oGpasoBaHmil B

aone AF.

[lo BepTuKanu — Knaccel nNo GpeMHYHOCTH OT KBApLEBBIX NMOpPod A0 Mejla—
HoBakK. [lo ropusoHTanM - pasnA4Md [0 YaACTHOH IVIHHOSeMHCTOCTH, IMpPH
OnMKeHHO OLEHMBaeMOll KaK nokasaTelk INIMHMCTOCTH nopoa: I = BeICO-
KornuuucTeie, 1l = rampuctoie, Il — mManornuuucTmie, 1Y - nepexopnubie
K Tybpuram U Tyddurel. Toukamu noxasaHbl CpefHHe 3HAYeHHS AIA CO-
OTBeTCTByOUMX KaaccoB nopoa B umenom (Pettijohn, 1957, 1963),

1

AHanua MHOrAX ApYrHX CYWeCTBYMUMX K/acCHpUKALM{ K/1aCTOreHHBIX
nopoa (Crtpaxos, 1957; Kpamenunnuxos, 1968; Jlorsunenko, 1967; Py-
xuH, 1961) noxaseiBaeT, 4TO NopaBNgmee MX OOMBLLMHCTBO (haKTHYECKH
OTpaXaeT M3MeHeHHe OCHOBHOCTH B PNy 3ePHECTHIX [OPOA, CPemd KO-
TOpbIX HauGoMee KHCILIMU HBFIOTCH MOHOMMKTOBEIE KBaplleBble OCankn
(napametp F  cumkaerca mo memmummsr 0,0001), a HawGonee ocHOB—
HEIMH —'HekoTopele menaHosakkd (F po 0,6). C yuerom cymecTByowux
NpeACTaB/ICHA B NPAKTHKH reofiordyeckux pabor mo ceoeit demudHOCTA
K/aCTOTeHHbIE allOMOCHNMKATHBIC NMOPOMAEI MOT'YT OHITE pasfefieHbl Ha
HeCKONBKO Kaaccos u rpynn (Ta6m2, puc.3). Beigenenwe xiacca Mena-
HOBaKK npoHaBenexo pnepesie Hama ([1pepoBckuit, 1970) u BnocnencT-
BHM [OATBEPXIEHO, MO CymecTBy, APyCHMu Mccnepopareiamu (Poaen,
1978; Lockwood, 1971), TpasHua Knacca Me/aHOBAKK M TMIMH
NOBLILEHHOK OCHOBHOCTH SBASETCH HeONpeneneHHoOl ¥ AOmMKHA GHTH yTOU-
HEHA [0 Mepe HAKOMIEHHS GAKTHYECKHX [AHHBIX.

OTHOCATENIEHO MHHEpPAILHOIO COCTABA pPA3/IMYAIONMXCH M0 OCHOBHOC-
TH K/IACCOB ANIOMOCHIHMKATHBIX K/IACTOJIMTOB HeoBXOmMMMO OTMETHTE Cle-
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Ta6annua 2

Paapgenenue kf1aCCOB KACTOI'eHHBIX AMIOMOCHIIMKATHBIX OCAA0YHBIX
nopoa no peMUHHOCTH

[1pepensr apayeHuit

Knaccer no
R napamerpa F

Kpapuessie 0,001 -0,007

[Nonepownar-KBapuepsie, CAIOOARCTO— 0,007-0.015
KBapleBble, I'NIHHUCTO-KBapleBhie

A prosobbie 0.015-0.045

Cy6rpayBakKoBble 0.045-0,080

I'payBakkoBble 0.080-0,250

MenanoBakkoBLIe 0,250==0,800

nywomee, CopepaHnde KBapua B COGCTBEHHO KBapUEBEIX, MOMEBOLITAT—
KBApLeBBIX M CNIONMCTO-KBApLUeBLIX Nopoaax cocraengeT oT 65 go 100%
no o6remMy. B apkosax copepkaHHe KBaplla MeHgeTcs B npepenax 35-
65%, a momeBbix wmatob - or 25 no 60% n Gomee. B cybrpaysakkax

¥ rpayBakkax B ofuleM ciydae NOBBILAGTCS PONb OBIOMKOB MOpoA Cpea-
Hero u ocHopHoro cocrapa (10-50%) u rammucToro nementa (10-50%).
Conepxanne kBapua cHmxaercs go 5-50, a noneesix mnartoB - go 5-40%.,
Heo6xonuMo nomyckaThk cymecTBOBahMe HE TOMBKO rpayBakK, HO H ap=—
KO30B, COCTOSIIMX M3 OOMOMKOB nopoa. B TakoM criyuae apkoabl M apy-
e KIaCTOJMTEl PasMepHOCTH [CAMMMTOB M AleBPOMUTOB MOXKHO MMEHO-
BATH JIATHTOBBIMHM HIH JTHTOHAHEIMH.

Takum ofpasom, no ocHoBHOCTH (PeMUUHOCTH) Cpend ANIOMOCHITH—
KATHEIX K/aCTONHTOB MOIYT GLITL BhIe/IeH MOpoAp! yAbTpakucisle (kBap-
LeBble, MOMeBOMNAT-KBapleBkle, CIIONCTO-KBapuesse), kucisie ( apkoas
u cybrpaypBakku), cpenHie (rpayBakku) H OCHOBHEIE ( MeilaHOBAKKH).
YNLTpaocHOBHBIE OCagKd OAaHHOIO Kfacca KpaiiHe peakd M, No—BHAMMO-
My, B page cnydaeB GyayT yme OTHOCHTLCSH K MOATHNY MNEMTONHTOB.

Brinenenue rpynn paccMaTpHBAEMOI0 Kilacca MoXeT ObITh NpOH3Be-—
[eHO No BellM4MHe YACTHOH rimHosemucrocTH ( nmapamerp A), onpepens-
omeft ,CTeneHb 3arpyakd’ IMHHOZeMa uapecTbio M menovamu (puc.3).
Benuuuna 4HacTHO# I'VIMHO3EMHCTOCTH BhIJENdeT Cpeld MOopod KaXOaoro
Kkaacca rpynmsl, obpasyoume pan oT Typburos (HamMmeHbwAas BenMIHHA
A) no oOBBIUHBIX KAACTONMTOB M [aflee [0 BLICOKOTNIHHHCTHIX, [ paHuna
rauA ¢ o6bIuHEIM ypoBHeM ocHokocTH (oT 0.040 go 0.300) B coorBeT—
CTBHH C I'eofiorMYecKOd MpPaKTHKOH NPOBOAMTCH HA YPOBHE 3HAYEHHH
A=70, [lpumepoMm BBIgeNIeHHMA TPyNn MoOryTr ObIThH CHIMKAaTHBIE ajleBpo-—
[ICaMMHTH] MpayBakKOBOI'O YPOBHS OCHOBHOCTH. B mpepenax aToii nono-
rpynnel BeigenszoTcs cpeahue Ty(pbuts! (Bennunna A ot -10 u npubnu—
WeHHO o =B), Tyddurobmie rpaysakku (or -5 po 0), obbiuHEle rpay-
pakku (or 0 pgo 10), ramauctere (or 10 mo 40) B BLICOKOrJIMHHCTEIE
rpaysaxku (ot 40 no 70), nocnepgHue C MOBBILEHHBIM KOJHYECTBOM
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P/IMHACTOrO LIEMEHTa W NOCTeNeHHO Nepexofdulie B MeCYAHHCTHIE TIJIMHbI
i COOCTBEHHO IVIHHBI.

[ansHefee pasfefieHHe IPAayBaKKOBbIX Ipynn Ha NOACpyMNibl W BHAObI
no XMMH3MY MOXeT GHITE NPOH3BEAeHO MO COASPXKAHHIO IVIMHO3eMa, CyM—
Me M COOTHOWEHHIO Iefovel, Xe/le3aHCTOCTH, CTelNeHH OKUC/IeHHS Xefeaa,
coaepxaHNIo M3BeCTH, KapbOHATHOIo BellecTBa W Haubonee MHGOPMATHB—
HBIX MAMbIX 3AeMeHToB (XpoMa, HMKens, BaHaaMd, THTaHa, LMPKOHML),

Beiwe yxe oropapupBaniack NpuGAM3HTE/IBHOCTE OUEHKH TIVIHHHCTOCTH
Mo Be/MYMHEe 4AaCTHOH INMIMHO3eMHCTOCTH. Y 3Toro ofCTodTenkCTBa [Be
npuyunbl, [leppag - HEOOMHEKOBOCTh BENUYMHEI napameTpa A y pasHBIX
KJ1aCCOB M I'pynn IVIMH, 4TO noapobGHee paccMaTpHBAaeTCd B AalnbHejeM
M3N0XEeHHH, & TaKXe BO3MOXHOCTb BIMAHHS MEeTaMOPhOreHHOH noTepH
HeBGONbIIMX KOMMYECTB yIVIeKHC/IOTH KapboHATOB, Baugiolei# Ha (opMy
y4YeTa M3BECTH OTHOCHTENBHO INIMHO3eMa.

[Mocnenuuit M3 3ATPOHYTHIX BOMPOCOB ABNSETCH BEChbMA CIIOMHBIM H
MOXET YBEePeHHO M [AOCTATOYHO TOYHO PEIATHCH JIHUWE [0 CepPHaM XHMH-
YECKHX AHANM30B MOpoa, NpeACTaB/dONMX NPUPOOHBIE ACCOLUMALMH C BApb-—
HPYIOUMM MepBHYHBIM KONMuecTBoM KapGoHaTHoro semectsa. B nonob-
HBIX Chyuasx MoxeT GbITh BRIBIEH M THO nociemsero (mo cooTHomeHHIO
MBBECTH, MATHESHMM M 3aKHCH Kefle3a) N BHECEHH COOTBETCTBYIOUHE [O—
NpaBKH B AHANMTHYECKMe AAHHBIE HA OCHOBAHHH aHANIH3a COCTABOB Nopon
C NOMOLIBIO CHelManbHBIX aHarpamm THna A- Ca0 - (Mpenosckuit, 1970).

[lpuBejeHHLIE OaHHBIE B PABHON Mepe OTHOCHATCH K KIACTOIMTAM BCEX
paHroB no pasmepHocTd. [IpuMeneHHe HX K GpeKudsM, KOHIJIoMepaTam
U I'paBe/IATAM OC/IOXHAEeTCH JIHUEL OCOGEIMH TpeGOBAHMSAMHM K OOCTOBEp=—
HOCTH onpofoBaHMsa M NOOCYeTa COOepXaHHs OBJOMKOB NOpoa M COCTaB—
nsoux MuHepanoB, PaccMoTpenne MOC/ENHMX BONPOCOB He SBISETCS
3apayeit HacTogwed paboTwl.

[anee paccmaTpHBalOTCH HeKOTOpEle OCOGEHHOCTH ONpene/leHHMs Kilac—
CHOHKALMOHHON NPHHAMNIEKHOCTH M ONpenencHHs NepBHYHON MPUPOALl OT—
OellbHBIX K{18CCOB KiACTO/IHTOB.

Kpapuesse XnacTOoOaAHTEH. ITO CylWleCTBeHHO
KpeMHEe3eMHUCThIe OG/IOMOYHBIE MOPOK, MPOAYKT BBICOKOH OCAno4HOH ang-—
(epeHUMALEN C BLICOKHM COAepXaHWem kBapua, Benuuuna napamerpa F
ang 4YUCTBIX pashocTeit MeHgercs B npepgenax or 0.007 mo 0.0004, B
Oo4eHb peakux ciy4asx oHa cHuxaerca go 0.0002 B oco6o uHMCTHIX KBap-
uurax unu nopwimaerca oo 0,010-0.020 B xpacrHoueerax. [lapamerp A
obbiyHO KonebGnercsg B npepenax ot -4 go 70, yMeHbmlasck B CheuHgH—
YeCKHX MOpOOeX, HANpHMep B SMHAOTCOHe pXAIIHX KBapluTax, oo -850 u
Boapactas 00 150 B peakuX YHCTHIX pasHOCTAX, COOEpXAMX B KAyecT-—
Be NpUMEeCH B KPeMHe3eMMUCTOM LEeMEHTE CEepHIHMT, KAoMH WM HPOOayK-—
Thl MX MeTamMoppuyecKoil nepekpucrannusaunu. [lapamerp K namensercs
TAKXe B WHPOKAX npepenax, o6eHo or -30 mo 20, npeBnimas mnocse f-
Hee 3HA4YEeHHMe B MPHCYTCTBHM IHAPOCHIOOMCTOrO LeMEHTA.

Ocoboli pasHOBHMOHOCTLIO KBAPUEBBLIX KNACTOMMTOB HBNAIOTCH INOPOOLI,
cyuecTBeHHO oforameHHble I'NIMHECTO-KapOoHaTHON npuMmecklo. Bnaropa-—
ps NOBLIEHHMIO COACPXAHUS Kejle3a M MarHng, BXOAALIMX B COCTAB INIMH
u kapboHATOB uemesra, napametp F  y Takmx nmopoa Bospacraer [o
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0.020-0,70 u Gonee, YTO B NPHHATHIX KOOPAMHATAX NPHBOAMT K CMelle—
HHIO TOYEK HX COCTaBa B MOfle apKo30oB M paxe cybGrpayBakk. Pasnuunr,
MX C HacTogaumMMH cybrpayBakKamM¥ H ApKOo3aMH B MeTaMophH30BaHHOM
COCTOSHHM MOXHO C MOMOMKLI0 AONOMHMTenbHEIXx anarpamm A-CaQ g
A-Nx,0  (Mpenorckuit, 1970).

Fpanuua Mexay KBapleBbIMH H MOJIeBOLINAT-KBAPUEeBEIMH KJ/ACTO/ATA~
MH NOpOXOAMT HA YpOBHe copgepxaHusg HatTpa okono 0,8-0.9 pec.%.

B nmenoM pacnonoxeHHe Ha aMarpamme FAK Touek cocTaBoB KBap-
LeBLIX K/IACTONMTOB M HMX METaMOPPH3OBAHHBLIX AHANOIOB NO3BOJIFGET yBe—
PeHHO MPOBOOMTHL HMHTEepHpeTauuio nocnefHux., CymecTBeHHO KBaplieBble
KNacTO/NNTEl B MeTamoppH30BAHHOM COCTOSHHM MOI'YT OKAa3aThCH CXOO-
HBIMH € XeMOreHHBIMH MeTachnuudTamu (puc.2, Ill). MeTonm pasauua-
HUS METanCaMMHTOB M METACH/IMUMTOB [OJMHBI, MO—-BHAMUMOMY, CTPOHThL-"
cd C obg3aTeNbHBIM Yy4YeTOM I'€OJ/IOrHYeCKO# CHTyalMHW M COCTABOB ACCO-
nMHpylomKX. nopod. KpuTepuu pasnuueHHs KBAPLEBHIX METANICAMMHTOB H
MeTACHIHIMTOB NpuBenehsl B paGorax E.A.Kynama (1973), E.A.lllanek
u J1, B, Tpasuna (1977).

ApKo3oBBbe H NONONeBOmWNAT-KBapile -
BB e KaacToaHTBs, B HemMeTamMoppuaoaHHOM COCTOSHAN
apkoasl M GAHM3KHe K HHM MO/IeBOLNMAT-KBapleBbie MOPOAR! OT/HYAITCH
OT npefplOyWIEro Kiacca CYMeCTBEeHHO KBAPLUEBLIX MOPOd B OCHOBHOM MO
COOTHOLIEHHIO MONeBOWNATOBON M KBapunebo#l cocraengomEx. B xnaccu-
YeCKHMX apKoa3ax KO/IM4eCTBO MO/IeBOr0 WNATA B NpoLeHTax oT obbema
HEeCKO/ILKO MpeBhIIAeT KOMMYEeCTBO KBapua,

B of6wmemM apkoabl M poacTBeHHble MM oOpas’oBaHHMs SBNAIOTCH Hanbo-
fiee OGOrauleHHBEIMH MOJIEBBIM LIATOM CPeld 3epHHCTHEIX ocaakoe., C cy-
MEeCTBEHHO KBAPUEBLIMH K/IaCTONMTAMHM MX CBSSB[BACT PA NOCTENeHHBIX
nepexonoB. BropocreneHHbBIMHU B OBBIYHBIX CAYYagx MPUMECAMH AB/IFIOT—
Csi KapBOHATHO-TMIHHACTEIH UeMEeHT H OGJIOMKH MOpoMd, KOTOpEIE CBOHCT=
BEeHHBl apkoaam Gojiee, YeM KpapuuTam. Heo6xomumo OTMeTHTb, HTO
cpeny apKo30B, K&K M APYTHX &/leBpoNCaMMHTOB, N0 COCTaBy MOIEBO—
wnatToeo#ft 4acTH MOryT GBITh BHIAEJIEHBEI MOPOABI ABYX /MHHA - KanHiuna—
TOBBEIE ‘M NNArHOK/NAa3oBele, [lng nnarnoapko3oB, HaNpHMEp, CoaepXaHHe
Na,0 moxer pocrurate 3.50%, K,Q0 - camxarecs mo 0.40%, a
pennunHa napametrpa K ymempumarbcs no —40., Benuuuna napamerpa F
ang coGCTBEHHO ApKO30B oBkuHo cocrasaser 0.010-0,035. INapamerp A
MeHseTcs B npenenax oT -4 pmo 70, a K - or 40 po -40, yawe ocra-
BAsiCk B 30HEe MNOIOMHTENBLHBIX 3HAYeHH,

Crnemipuyeckoli pasHOBHAHOCTBLIO APKO30B H G/IM3KHX K HHM OCA0KOHB
ABJIFIOTCH Nopoaei, oforameHHpe INIAHECTO-KApOoHATHOI NpHMecho, [1pu=
MEpPOM MOT'YT CIYXHUTh npupoaumele @, [x. [leTTrmkonoM (‘.Pettijohn,
1963) cocTaBel BHICOKOKADPGOHATHEIX NCAMMHATOB, GIM3KHX K [71alHOAPKO—
3aM H, MO-BMOMMOMY, He BIOJIHE TOYHO HASBAHHBIX YKASAHHBIM ABTOPOM
Bcnen 3a Jl, Kaiie u [1. Hurrim xapGoHaTHEIMM cyGrpayBakkami, 4TO yxe
obcyxnanoce namu ([1penosckuit, 1970). B pane cny4aes ypeiuueHHe
IIMHACTON NpPUMEcCH B lLIEMEHTEe APKO30B BeJeT K AHOMANBbHOMY' POCTY
napametrpa .
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Puc,4, [lnarpamma riiMHo3eM—-CyMma mefnoueir (B popMynbHBIX Konuue—
cTBax) ons OTAHYeHHs OOBLIYHEIX CyOrpayBakk H apKo3oB OT CpeldHHX H
KHC/IBIX MArMaTHTOB.

1 - cocraset Marmatutos no A.H.3aeapuukomy (1955), B. d. Mopkos-
kunoit (1964) u 10, M. llefinmanny (1968); 2 - apkoanl; 3 - cyGrpa-

YBaKk#; 4 ‘= CpefHMe COCTaBbl apKO30B M cybrpayebakk no &, [x.[ler—
Tankony  (Pettijohn, 1957, 1963); 5 - nanpabnenne W3MeHeHHS
COCTABA HOPMAMBHBIX CYyOrpayBaKK H ApKO30B MpPH YMEHbIEHHH Cogep-—
MaHH" KBApua,

[To COBOKYNHOCTH I'€0fIOTHYeCKHX MNPH3HAKOB M PACHONIOXEHHIO TOYeK
COCTABOB HA OCHOBHOJ OMarpamMme MeTamophn30BaHHEIE ApKOo3bl W poa-
CTBeHHble MOpoMkl B GOMBUMHCTBE Cly4aeB MOr'yT GbITh YAOB/IETBOpH—
TeNbHO ONO3HAaHbl, M CKMoYeHHe COCTAaB/MIOT HEeKOTOpLHIE NepBHYHO Ges-
TMHKCTEI® M VIArHOApPKO3bl, KOTOpPble BeCbMa CXOOHBI C KHC/BIMH BYy7l—
KaHuTaMM, Tyhamu, a Takwe NepBHUHO .yMEpeHHO KapboHATHEIE APKO3EI,
yTpaTHBLIME ABYDKHChH yrilepoga B npoliecce MeTamophuama,

Paspenenne KHCNBIX K/IACTOIEHHBIX ANIOMOCHIMKATHEIX OCAN0YHBIX MNO=—
pon (cybrpayBakk W apko30B) M MarmaTHTOB G/H3KOro cocTaBa, nepe-
KpeiBaompxcs Ha marpamme P AK, cymecTBeHHO ois pasiiMueHMs HX
MeTaMoppn3oBaHHbIX aHaioroB. C arolf uUenbio MOryT GHITE MCHO/BL30OBA—
Hbl COOTHOWEHHA I'MHHO3eMa W cyMmbl menoued (puc.4), [deno B ToMm,
YTO NpH NOBEPXHOCTHOM pA3PYUIEHHH KHCMNbIX MarMaTH4ecKMx nopoa,
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Aa¥e MNpy MHUHHEMANBHOM NPOSIBIEHHH MPOLECCOB XMMHYECKOr'o pPamflomc—
uua ( KoTopoe NpakTHYECKH HMEeT MeCTO BCerpa), NpoAYKT PaapylleHHs
KHC/IBIX MarMaTHTOB HeHsGexHo oboramaeTcs Hanbolee CTOMKHM KOMMO—
HEeHTOM - KkBapueM. Bnaronapa 2roMy W BO3HHMKA&ET pasfiMyYWe B pasmMe-—
HIEeHUH ToWieit apKO30B-CYOrpayBaKK ¥ CpelHMX-KHMC/IBIX MarMaTHTOB B
KoopaMHaTax IIHHO3eM-CyMMa lenoueii, suaHoe Ha puc.4. Ha Hem xo-
polLO BHAHO H pAa3iM4yHe TeHOEeHLHi COCTABOB CpABHMBAEMEBIX THIOB MO-
poa: /s COBOKYNMHOCTH apKo3oB-—CyOrpayBakk XapakTepHa B obmem nps-
Mas Koppelduus COAepXaHHuil I'VIMHO3eMAa H CYMME Wefodeit, a mig Mar-—
MATHTORB KHC/IOT'O H CpefHero cocraea - ofpaTHas., B Hanpasnemun crpen-
KM Ha pHCYHKe apKo3nl M CybrpayBakki, cnenuguyecku oforamesHbie fo-
NeBLIMH WIATAMH, MOTYT pacHpOCTpaHaTbCHd H Jaiblie B 30HY MarmaTH-—
TOB, COXpalad Ty XKe TeHaeHumo. BrnpoyeM, Taxue nopoakl peAKH M BXOAST
B COCTaB accouMauuit, cofgep:kamux ¥ obbl4HLIE PA3HOBHOHOCTH, T.e, 06—
HapyXHBAKIKX B LEJ/IOM TEeHOSHLHMIO NpaMoil KOppe/dauud IMHO3eMa M
CyMMEI llejioueit,

K pewenuio paccMoTpeHHO# 3agauM MOT'YT GBITH MpHBIEYEHBI OaHHBIE
[0 COOEPHAHMIO Manblx IeMeHToB. [l /1eHKOKpATOBBIX MOpPOA TaKHMH
jieMEeHTaMi MoryT 6wiTh Gapuii B cTponuuit. BrinonHenHoe non pykoBon-—
creom asropa H.E. Koanoeum (1979) nccnepopanme saxoHomepHocTelt
pacnpefe/ieHis HA3BAHHEIX IEMEHTOB B Cpe[HHX M KHCI/LIX OCAOOYHBIX
noponax, MarMaTHTax M MeTaMopdHTAaX MOKA3alo, YTO OHM 3pheKTHBHO
pasnu4yaloTcg He TONbLKO [0 I'VIHHO3eMy H CyMMe lenoue#, HO ¥ comep-—
WKaHuo Gapud,

3aknoyag pacCMOTpPeHHe apKo30B, Heo6XOmMMO OTMETHTB, HTO CHC—
TeMaTHKa NeCYAHHKOB, B TOM HHC/Ie H apKo30B, MO XMMH3MY H NMeTpo-
rpapuyeckum ocoberHocTamM, npeanoxennag ®.[x.Jlerruaxonom, IMor=
tepom # P,Cupepom (1976), BhGHIBaeT NpHHUMIMANBHEIE BO3DPAKEHHS
kak 6aszoBad, TAK KaKk OHA [OCTpOeHa He HA NepBOCTENeHHBIX OCOGEeHHO—
CTSX XMMMHYECKOTO cocTapa, Ee fpa mapamMeTpa — OTHOWEHME HATpA H
Ka/lli H OTHOLISHHe KpeMHe3deMa K IVIMHO3eMYy — C pa3BHBAeMBIX HAaMH
MO3NULKI He ABILIOTCH I'NIABHBIMH 71 OCANOYHBIX AMIOMOCHIIMKATHBEIX Kilac—
TOJIATOB M MOSTOMY MOMXKHB NCHOMBL30BATLCH JHUL [ BCIOMOIaTelb-—
HBIX QMarpaMm d KjaccHpukauufi, 3TOT NpaMep emle pas MOKA3EIBAET,
YTO HAWl [OAXOMN, OCHOBAHHBIH HA NOCIe[OBATEILHOM IpPUMEHEeHHH MpHH—
u4na ryiaBeHCTBAa XMMH3Ma, B psiie c/lyyaeB BCTyNaeT B NPOTHBOpeYHe
C NpeMMyIECTBEHHO NeTporpapuyeckuMu HopMami., OaHako npumMeHeHHe
STOro NpHHLHANA HeH3beXHO npH paGorTe ¢ rlybokoMeTamo phU30BaHHBEIMU
OCAanoYHbBIMA 05pasoBAHHAMM, B SHAHYHTE/ILHOH Mepe yTPATHBWHMH Nep-—
BHYHbIE OCOGEHHOCTH crTpoeHnd. [losToMy, B 4ACTHOCTH, M NPU3HAK ,JH-
TouaHocTH”, K KoTopoMmy obpamaercs . [Ix. [leTTHDKOH ¥ ero Komiery
nogobuo apropam KHUru ,[paybakku”, He MoxeT ObITH HMCNONB30BaH
ang uene obmeit cucremarnki. Kpome Toro, mo-suamMomy, BooGime
HEMb3A HACTAMBATH HA NPAMON 3aBUCHMOCTH MOJIOMEHHE OCANOYHBIX MO—
poa B CHCTeMaTHKe HX N0 XMMH3MYy OT YpPOBHS HX spejiocTH. OueHKH
YPOBHfl 3pefloCTH OCANOYHBIX 0GpA3OBaHH{l — 9TO OTAENBLHAA H CHeld-—
anbHag, XOTH M BecbMa BaxHag 3aada,
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Cy6rpayBakKKkH MM TIpayBakKkKH B H3BeCTHOI
Mepe PpoACTBEeHHEI Mexay coboH M B HemeTamMopha30BAHHOM COCTOSHHM
OT/AMYAIOTCS OT APKO30B B cpeaHem Gonbiuell ponbio 06/IOMKOB CpeaHHx
u ocuoBHeix nopon (10-50% or ofmero ofsema nporue 1-5% B o6biy-
HbIX apkosax) u ramuucroro uemenra (10-50 nporus 5-15% B apkosax),
a TaKxe MeHBIINM, Kak NpaBu/io, cofepxaHHeMm o6/IoMOYHOr'O Kpapia
(550, B cpemsem okono 28%, npotus 25-60% B apkosax). Konuuyectso
06/10MKOB NOJIeBOro wWnarTa B cyOrpayBakkax M payBakkax B cpefHem
nameHgercs B npenenax 5-40%.

Mexpay cofoil cybrpayBakki M IpayBaKKH Pas/IHYAIOTCH IVIaBHBIM 06—
pasoM TeM, 4TO, C OOHOH CTOPOHEI, B CYGrpayBakkax B cpeaHeM Gonbme
06/10MOYHOrO KBapua M MeHblle INIHHMCTOIO LeMeHTa, a C Apyro# — B
rpaypakkax oblioMKH nopoa HmeloT Go/lee OCHOBHON COCTAB M TIMHHMCTEHIH
LIeMeHT, KaK npaesuino Gojlee MarHesnanbHO-Meles3ncTeid, Pasnuuve B
copepxadki OBGJIOMKOB MOpOA M NOJEBOr0 wWhnara B cybrpaypakkKax M Ipa—
YBAKK&X, MO—BHAMMOMY, SBISETCH HE3HAYATENLHEIM s UX paselleHHus
[NPH3HAKOM,

Cy6rpayBakki C pasBHBAEeMOji ABTOPOM TOMKH 3pPEHKs OT/IHYAIOTCH OT
APyIHX 3epPHMCTBIX OCAAKOB Npexae BCero mo napamerpy F , koTopsli
ang HEX HameHgetrca B npepenax ot 0.045 po 0,080. Jluwue ocobeie pas-—
HOBH[HOCTH CYOrpayBakK, aHOMalbHO oforameHiwie KapboHATHO=-TYIMHUC-
ThIM HeMEeHTOM, obsiapalor Gonee Bricokumu (mo 0,159-0.200) sHavenus—
mu napamerpa F M B CBS3H C 2THM MOryT 6HITH MPUIETH 32 Ipaypak—
ku. [lapamerp A ang cyGrpayBakk MeHseTca OOBIYHO B npepenax or -4
po 70, a K = or 0 go -50.

I'payBakki OT/NHYAIOTCH OT HOPMANBHLIX CyGrpayBakK Mo BelnuiHe
napamerpa F , koropas mns Hux Haxomutcs B npepenax or 0.080 no
0.250. Benuuunel napametpoB A m K mna rpayBakk B ofmeM CXOOHBI C
cybrpayeakkamu, ECTb mpoTHBOpeude MexOy IpaHMLaMH, Pasneflsiomumu
cybrpayBakku M rpayBakky [0 MHHEpajoro-netrporpapuieckuM NpH3Ha-
KaM u xumuamy. [lo-BEOMMOMY, NpH NOCNeNOBaTeNLHOM [pOBedeHHH NMpHH-—
uuna Bceo6IIHOCTH 3HAYEHHS XHMH3Ma KIACTO/HTH CyOrpayBakKoOBOI'O
Kqacca, y KoTopelX jemuuHocTs npessicinia 0,080 ua-—3a Xeneso-MmartHe-
3MANLHOTO TIMHACTOrO LEeMeHTa, ClleQyeT yXe OTHOCHTh K I'payBakKam,

MeTaMopuyecKkne aHanory cyGrpayBakk M rpaybakk B GoONbLINHCTBe
CliydaeB paclo3HaloTCs AOCTATOYHO OoT4eT/HBo. HauGonbume aarTpynHe-

' HuS [P STOM BHISLIBAIOT MOPOALl C HU3KHMKM 3HAYEHHSMH napamerpa A
(or 0 mo 10), KoTophle MOrYT yKaskBATL HA HeONpe[elleHHOCTE OTIH-
Yhg NOPON TONBKO MO COCTABY OT KHMCABIX BY/IKaHuToB M ux Tyhos (ana
cyGrpayBakk) WM Ha BOSMOMHOCTb CYIMECTBEHHOR NpUMEcH TyhoBOro
marepuana kucnoro ( ona cy6rpayeakk), cpemsero u ockoesoro (ans
rpaybakk) cocraba. CymecTBYIOT BCe Nepexonbl Mexay CybrpayBakKa-—
MH, FpayBaKkKaMi W CMelaHHBEIMH TYGOIr'eHHBIMH OCAafKaMu.

lNpuBenenHEle Bhille CBeAeHHs [JiS K/1ACTOIeHHEIX OCAAOYHBIX MOPOAd
NOKA3LBAIOT, YTO OAHAM M3 OBCTOATENLCTE, BHISHIBAIOLIIMX TPYOHOCTH
NpH KnaccHpHKALUHHM H HHTePNpeTAallMH COCTaBaHX MeTaMOppHYeCKHX aHa-
710TOB, ABNSETCH HeOJHOPOAHOE pacnpejefleHMe IMHHCTON H KapGoHaT-

HO#i MpPUMeCH B NeMeHTe, DTa NpHMeChb, BhI3LIBAKIIAS AHOMANBHLIH POCT
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napamerpa F , a BClencTBHe NoTepH NBYOKHCH yriepona NpH MeTa-
MopdHaMe W H3MeHeHHe BeflIMYHHEI napamerpa A, MoxeT GmITE pacnos-
HaHAa, KaK OTMeYa/oCb paHee, NpPH HCNONB3OBAHHH BCOOMOIaTelbHbIX
nuarpamm tina A-CaQ, A-NaQ (IMpenosckust, 1970), a Taxxe

Ha OCHOBe y4eTa Crelnpu4ecKnx OCOBEHHOCTEH COCTABA KOHKPETHEIX ac—
couHaunnii MeTaoCano4YHbIX MOPOMd.

MenaunoB akKkK i, Hamerunace, uro yxe obcyxnanocb Bei-
ule, onpepae/leHHas HeoGXOOMMOCTL BhIfE/IEHMS OYEHb OCHOBHBLIX I'PayBakk,
KoTopsie offanaloT BeCbMAa BHICOKMMH 3HaueHHaMHM napamerpa (Gomee
0.250). INporcxoXaeHHe STHX MOPOA MOXeT OHITH CBA3AHO ¢ Npouecca-
MH BBIBETpPUBAHHS NOPOA M NHPOK/IACTHKH OCHOBHOI'O H YALTPAOCHOBHOIO
cocraBa, B HeMeTaMOppM3OBAHHBIX PA3HOCTSAX Me/laHOBAKK OG/IOMKH OC-
HOBHBIX, Y/ABTPAOCHOBHBIX MOPOO M TEeMHOIBETHHIX MHHEpAaNOoB OOMMHbI
KONIHYeCTBeHHO npeobflagarTk HAn Mo/eBolnaToBbiMH. [lo-BHOAMMOMY, Kak
CcpenH MeflaHOBAKK, TAK M CpefH r'payBakKk MOryT GbITbh pa3HOBHMOHOCTH,
B KOTOpLIX BMeCTO OG/IOMKOBE OCHOBHBIX H Y/IBTPAOCHOBHBIX NOPOA MOI'YT
[PUCYTCTBOBATE OGNOMKH XKelle30-MarHea3Ha/lbHEIX MHHepanos, T.e, I'pa-
yBAKKH M MelaHOBAKKH, BblgengeMble MO 0coGeHHOCTaM xnwsma. MOT'YT
6bITh B OGmeM Cnaydae M He JIATHTOBBIMH.

[Tpu pacmuppopke neppuyYHOM NpPHpPOALI MeTaMOphH3OBAHHBIX AMIOMO—
‘CH/IMKATHBIX K/IACTO/INTOR BHA OGO3HAYAIOWMX WX TEPMHHOB MOXET Me-
HaTBCH, T 4K, NpH BOSMOXHOCTH DACMNOSHABAHMS NepPBHYHOI'C I'paHylOMeT-
pHYECKOI'o XapakTepa MOponbl MyTeM H3y4YeHHs Pe/IMKTOBBLIX 4epT CTpoe-
HHSl M/IM MCCMIeJOBAHHMS MepPBHYHBIX AKINEeCCOPHBIX MHHEepajlioB Tsxeno#
dpaKuMM mopona MOMKET HMEeHOBATBCH, HaNpHMep, ApKO3OBBIM METAarcam-
MHTOM HIH IpPayBakKoOBbIM MeTaajeBponuToM. [Ipe yTpare npuaHakos
NepeHYHON FpaHyNOMeTpHYeCKoi NpHHANIeKHOCTH BCHAE[CTBHe MeTaMop-—
¢uaMa mopoga MOMET HA3BIBATBCA MPOCTO METaapko30M HIH MeTracyb-
rpayeakkoji, PexoHCTpyHpoBaHHEIE HA3BAHMS ABASIOTCH KAk 6Bl ,BTOPBIM
umeHeMm” meramoppuToB. [lepBrIM gB/IgeTCH HX TPagHUMOHHOE HAHME-
HOBaHME Kak MeTamMoppuueckux obpasopannit, O6a HaspaHHS — MeTaMOp—
¢puyecKkoe H PeKOHCTPyHpOBAHHOE — SBNMIOTCH NPABOMOYHEIMH H MOLYT
MCMONBL30BATECA COBMeCTHO ( mapannesbHo) HAM paspebHO B 3aBHCHMO-
CTH OT HA3HAYEHHA KOHKPETHOI'O TEKCTa,

PaecnoaHarpaHunue nNepBHYHOR
npApPOAB MeTaNneAHTOB

MeTonuKka PeKOHCTPYKUMHM NEePBHYHON NPHPOMABI ANMIOMOCH/IMKATHEIX Me—
TaneiuToB, HECMOTPS H& CYMECTBEHHBIE [JOCTHTHYTHIE Pea3y/ibTaThl, HYX=
faeTcd B AajbHefileM pasBHTHA B CBA3H C CONbIUMM 3HAYEHHEM HCCIe-
noBaHuit MeTaMopdhH30BAHHLIX NEpBHYHO TJIMHHCTBIX NOpod A8 NO3HAHHS
noxke MO pHACKHX MPOUECCOB BhLIBETPHBAHASH, OCANKOHAKOIJIEHHS, Koppefls-—
UMM noxeMOpHa M [J1g COBepleHCTBOBAHHS HAYYHOI'O NpPOrHO3HPOBAaHHHA
MEeCTOPOMASHH - NO/Ie3HEIX MCKONAaeMblX, CBA3AHHBIX C MeTaMoppHYeCKu—
MH KoMniekcamu nokemGpus (Cupopenko, 1975a, 6; Cupopenko, Poaen,
1977; Poaen u np., 1978).
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B nanHoMm paspefie aBTOp He 3afaeTCH UE/bI0 CHCTEMATHYECKOro 06—
30pa METO[OB M3yu4eHHs XHMHYEeCKOI'0 COCTABA MEeTAMOpPPH30BAHHEIX [iH—
HUCTEIX NOpOQ, 49TO, KCTaTH, HepaeHo npeanpuauManock B. K.l onopenkom
(1977). Hawa sapaya - onHcaHHe HOBOI'O BAPHAHTA METOMAMKH PACMO3HA—
BAHMS MEPBUYHON NMPHPOALI METAaNe/liTOB Ha OCHOBE HAHHBIX MO COCTaBy
crneudansHo nonobpaHHelXx 14 9TafOHHBIX BLIGOPOK rpynn HeMeTamo phu-—
30BAHHEIX TVIHHHCTBIX MHHEpAanoB, Nopoa H GIM3KHX K HHM HerMHHUCTHIX
CIIOMCTBHIX CHIMKATOB, KOTOPBIE MOI'YT BCTPeTHTBCH B COCTaBe MNpPHPOA-
HBIX TOMHHCTHIX MpoaykKToB. [1peanoceimku ManaraeMoro MeTOAHYeCcKOr'o
noaxona 6w paccmoTpeHsl panee (ITpepobcknii, 19766).

[Ona onpepeneHng nepBHYHON MpHpoab! ONO3HAHHBIX TAKHM 0BpasoMm
MEeTalelliTOB He MOXeT GHITh NPAMO HCHONL3OBAHA COBpeMEeHHAs, MHUHEe-—
panoruyeckas, KilacCupukaung HeMeTamMophH3OBaHHEIX TIVIMHHCTBIX [10pOn
H MHHEpAaloB, MOCKO/bKY OHAa NpeaycMarpHBaer qﬁnaarenbﬂmii yyeT He
TONBKO XMMHYECKHX, HO M OlNpe[e/lseMbIX PeHTTeHOBCKHM METOOOM KpHC—
TannoXHMHYeCKHx ocobennocTtelt Bemecrpa ( ¢pank-Kameneuxnit, 1961,
1964), a nocnenuue 6e3BO3BPATHO YTPAYMBAIOTCH NpPH HAOMEHHH Mpo-
LecCCoB perHoHanbHOr'o MeTamoppuama. [losToMy mng pasgeneHHs MeTa-—
neIuTOB Mexay coboii Ha COBpeMEHHOM 3Tane HMCC/IeJOBAHHS 38 OCHOBY
nonxeH OHITE B3AT XMMHMYECKHMH cocTap aTHX npoaykrob., O6oanadeHnne
Bbifle/ISeMbIX IPYNn TaKXe OO/KHO OTpaMaTh MX XHMHaM, Takue rpymnme
JIHWEL C onpefefNeHHON nonefl yC/IOBHOCTH MOI'YT COMNOCTABAATHCH C MH—
HepaJIorHYeCKMMH IpynnamMu MMH M GAMSKMX K HEUM ofpasobanuit, Mano-
MeHHble coobpaxeHMs B H3BECTHO# Mepe coBnapalT ¢ BeBogamu O.M,
Poaena (1975), uabpaBmero, omHaxo, HHO# NMyTh HHTEPNpPETAlMH COCTA—
BA MeTarne/lMToB.

Hcxona u3 paccMOTpeHHBIX NpeanoCENIOK, ABTOP MpeanpHHsy MOMbIT—
Ky BHIOENHTh I'pPy0nsl Ne/IMTOB HA OCHOBE 3AHMCTBOBAHHEIX H3 Gonbuioro
KO/INYeCTBA /INTEepaTypHbIX HCTOYHHKOB npumepHo 900 noaHbiX XHMHYeC-—
KHX aHa/lH30B HeMeTaMOppH3OBAHHLIX TVIMH M G/IM3KHX K HAM ofpasobBa-
HHl, B TOM 4YHCI/le BHICOKOIVIMHO3EMHCTHIX, GOKCHTOBBIX nopon. B wuucie
HCIIONBL3OBAHHLIX paboT Bwila W CBOAKA M0 XMMH3MY IVIMHHCTHIX MHMHE—
panos Y. Yueepa u JI. lNomnapma '('Ch.Weaver, L.Pollard,
1973 r.). lNocne Heobxooumoli OTOpaKoBKH HMCHONb30BaHO 718 mOMHBIX
XMMHYECKHMX GHANH30B HeMeTAaMOpPQHIOBAHHBIX MPHPOAHBIX MPOLYKTOB,
BKIouaa ycpepgHeHHele, VX pacnpepenenue nmo rpynnam nokasauo B Tabn,
3 u 4. Buifop naHHBIX STanoHHHIX 14 rpynn ofycjioBlieH TeM, 4YTO B HC-
XOQHOM COCTaBe AalIOMOCW/IHKATHBLIX METANEe/IATOB AOKeMOpHs B KadecTBe
CylleCTBEHHbIX COCTABHBIX HACTell MOIVIH Y4YACTBOBATHL He TO/LKO COBCT-
BEHHO IVIMHUCTBIE, HO M 6/IM3KHe K HMM MpupoaHsie o6pasoBaHus, HampH-
mep xdsopurel (Tappenc, Makkensu, 1974), Llens HCHONB3OBAHWS STANOH—
HBIX TPyNN:- He TO/LKO B KAYECTBEHHOM OlNpenefleHHH NepBHYHON NpH—
pofbl MeTane/liTOB, HO B KQHeHYHOM cdeTe B ofecnevyeHMHd noagxoma kK
KONMA4YeCTBEHHON OLIEHKE MX MepPBHYHOI'O MHHepalbHOI'O COCTAaBA,

[ocraroudo peranbHad K/accupukaluMs MeTaneluToB MO HX NepBHY-—
HOMY XMMHYECKOMY H MMHEpalbHOMY COCTABYy BeCbMAa HeobXoaHMma He
TONBKO A/ifi JINTONOTHYECKHX H NajieoreorpapuyecKuX peKoHCT pyKuui,

HO M [ONg M3y4YeHHs MPOLeCcCOB MeTaMopphUaMa, YTO BEITEKAaeT, HalpH-—
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Mep, M3 uccnepopannit K.B.Kenesimckaca (1977), BuiBogs Haspamio-
ro ABTOpa N0 MEeTAane/MTaM, K&K HaM Mpe[CTAaB/lgeTCs, ACHO YKAa3blBaloT
HA TO, YfO ANA NPABHABHOIO NOHMMAHHMS SBOMIOLHH COCTABA& METAaNenuTon
npu meraMoppusMe HeoGXOAMMO H3ydeHHMe 3TOro BOMpoca Ha NMpHMEpe
OTHeNLHBIX I'PyNi METAane/uTOB [0 HX NepBU4IHON NPHHAMISKHOCTH, a He
HA OCHOBE [AHHBIX 0 METAMOPPHIOBAHHHLIM MeTanefATaM Boobe.

HeobxoniMbl KpaTkHe MOSCHEHHs MO COCTaBY STaNoOHHHX rpynn. Kak
y¥e OTMeuanocb, 3TH 3TAJOHHBIE TPYyNNbl /Il C ONpeaefeHHO# ‘nonei
JC/IOBHOCTH COMNOCTABAMOTCH C MHHEPATOrHYeCKHMH [ PyInaMu ( mune -
panbHBIMM BHAMA) TIMH K GAM3KMX K HAM o6pasopannii, OCHOBHBIM
3peck SBNAETCH CXOPCTBO XHMH3MA, )

Fpynna 1 (oBosnavaemas Takke mHaexkcoM ALl ) cooTBercTeyeT na-
TepUT-GOKCUTOBBIM I'IMHAM M SOKCUTaM. YCpenHeHHble XAapaKTepHCTHKK
cocTaBa, KaK H AN OCTANLHLIX TPyNm, NpHBeaeHsl B Tabn.3 u 4, I'pyn-
na 11 ( S{Al ) oBwenuHZeT KAOMMHATOBBIE W APYrHe KAHGUTOBEIE TiIH—
bl Ppynna 1l ( KAL) COOTBETCTBYeT KanHesBpIM AHOKTAa3ApHYECKHM
annuram, rpynna 1Y ( KAL' ) - 6auskim k HaMm, HO ,38rpsicHeHHbIM”
CMellagHOCTIORHEIM MATEDHANIOM H BECEMA PACAPOCTPAHeHHBIM FAUHUCTHIM
noponam. Fpynna ¥ (No Al ) oTeeuaer 6pammannty, rpynma Y1 ( Al
AlK) - MOHTMOPHANOHATOBeIM DVIMHAM, MCKIIOHAS BEICOKOKeNeauCThe
pasHopuoHOCTH, rpynna Y1l tFe MgK) - BHOTHTY M TuapoGHOTHTY,
rpynna Y1l (Fe"'MgK ) - rnaykoHHTY M celafoHMTY. Ha npuBoauMMbIX
nnarpammax (puc,5 u 6) ang nepedHCNeHHBIX pyNn MOKA3aHb! TPAHHMIb!
noned M TOYKH yCpe[HeHHBIX COCTAaBOB.

Ong pacuuppoBKH cocTaBa MEpBHYHO X/IOPATOBOH M BooOme Gecme-
NOYHOH XKejleao=-MarHesHnanbHoll COCTaBNMAONeN MeTAane/lMTOR npeaycMar—
pUBaeTCH MCHNONBL30BAHHME ellle WeCTH aTalloHHeIX rpynm. ['pynna 1X
( Fe MgAl ) orseuaer OGLIKHOBEHHBIM X/IOPHTAM, GNIM3KMM K KNMHO—
xnopy - nemuuny, rpynna X ( MgAl ) - ramsosemucro-marseanans—
HEIM OGpasopaHusM, GIH3KHM K BepMHMKY/IATY, MANBIFOPCKMTY H CAlOHH—
Ty, rpynna X1 ( FEAL ) - xeneso~rauHoseMHCThIM 06pA3OBAHUAM TH
na wamosura, rpymna XII ( Mg‘Fe ) = npomexyTounas (Brimesiennas
ycnoauo). rpynna Xlll - BeICOKOXee3nCThIM CeMTOX/IOPUTAM THNA I'pPH-—
HanMTa M, HAKOHel, rpynna X1y (Mg‘) - ofpa3opanpsaM CcoGCTBEHHO
MarsesHanbHoro ykKinoHa, K KOTOPEIM OTHECeHbl CeNHO/NAT, CepneHTHH W
TansK. [pynnupeeka Gecle/ouHBIX Kefle30-Marie3¥anbHblX NPOaYKTOR
HMeeT Mpe[BapHTe/LHbI} X8pAKTEeD M HYX[ASETCH B QaNbHEHIeM YTOYHe-
auf. [lo-BHouMOMY, HeoBXOOMMO pacllMpeHHe Tpynnsl X WK ee pasfge—
fleHde Ha [Be I'pynnbl C BbiAe/eHAeM Haubojee I'MIMHO3EMHCTHIX PA3HOC-
rei  MgAL - pana, NmepexomHix K aMmeauTy.

[lanHple [0 ATANOHHBEIM TI'PyNNaMm HCHONB3OBAHBI WIS COCTABIEHHS
BCNOMOrATeNbHLIX auarpamM, obsapaoluux ueoﬁxommoﬁ HArAgHOCTRIO
M npeaMasHa4yeHHBIX O couoc'raaneﬂnq H3y4aeMbIX NpUMEpPOB C ITAaNOH-
HeIMH, [IpUMeHeHHe muarpaMM gBageTcd JHMUWE 4acTeio obumelt poueay-—
pBl pacno3HaBaHKd, O KOTOpoit 6yaeT CKAa38HO HHXKe.

[narpamma, npeicTabfieHHag Ha pHC,5, aBNAETCH SHAYHTELHO yTOY-
HeHHbIM BapuanToM nuarpammer F AK  ona MeranenuTos, onyGnukoBan—
uo#t panee (Ilpenoeckutt, 1970). Ona NokaswBaeT NOJIOKEHHe B H3GpaH—
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Tab6nuua 3

Menuaﬂﬂble asnayenia cogepsaniit (Bec,%) u cooTHoweHni
{ hopMynbHEIe KONHUYeCTBA) KOMIOHEHTOB B 14 STaNOHHBIX
rpymnnax INMIMHACTBIX MHHEpPANoB, [MOpPOa X HeKOTOPBIX CIOHCTHIX

CHNMKATOB™
KomnoneHTsl H ATanoHHEe TPYINE H YHCIO HCHONB30OBAHHBIX
HeKOTOpble napa-— 1pob

metpi cocrasa |46y li(ace) fri(se) 1vies) [yviss) | 1(103)|v11(32)

Si0, 2.78 | 45.35 [ 50,00 57.96 [46.58 | 58.68536.965

Ti0, | 1.9 | 0.010] 0.445| 0.62 | 0.12 | 0.23 | 1.880
A0, 62.80 | 37.9i0|25.910 | 19,045 (39,020 | 18.375 |17.315
Fe,0, 872 | 0.540| 3.535| 3.875| 059 | 3.575| 2.410
FeQ 0.05 | 0.010| 0.610| 0,050{ 0.050 | 0,215 (12.865
MgqQ 0.08 | 0.140( 2.425| 1.875( C.160 |- 2.880 |12.915
Cal 0.17 0.190f 0.345] 0.950} 0.600-| 1,575/ 0,160
Ne0 | 001 | 0.00] 0.340| 0.670 6.40 | 0,760 0.450
K,0 0.01 | 0.100| 6.60 | 2.735| 1.10 | 0.420| 8.955

F=(Fe,0,*Fed+ |1.001 | 0.010| 0,108 | 0.094| 0.017 | 0.102 | 0.835
+Mg03:°8i0, -

A=A1203—(Ca0'+ 610.09| 357.69)167.87 | 123.32 [257,932126.498| 65,850
+No 0+ K,0)
K= K,0-Na,0 |-0.055| ~0.055|64.12 | 17,568 |-93.106 -5.002| 87,827
3102: A1203 0.08 | 1.993 | 3.32 | 5.132 [2.017 5.30 | 3.664
(Fe,0,+Fe0): |10.66 | 1.301 [ 0.68 [ 0.859 (1.331 | 0.335( 0.626
*MgQ _
MgO0:AL,0, ]0.004 | 0.008 10.242 | 0.239 0.010 | 0.412| 1.810 -
AL(1) 94.65 | 96.86 (58.623 | 57.053[74.393 | 56.048 | 21.319
Fe"‘('&) 3.45 | 0.0897 | 4.616 | 8.,166( 0.808 | 6.701 | 1.717 .
Fe” (3) |[o0.12 (0088 | 1.882( 0.275(0.137 | 1.081 | 22.427
Mg (&) 0.319 |0.873 | 13.68 | 14,509] 0,750 | 24.803 | 40.564
Nax (5) 0.017 [0.276 | 1.288| 8.445|20.096| 4.368| 0.941

K (6) 0.26 |0.416 |16.51 | 8.666| 2.271 | 1.462]11.813




T a6 anuuna 3 (nponomkenue)

KomMnoHeHTsl H
HeKoToOpbIe Mapa -
merps cocrapa |YII(B4)] 1X(85) X(59)| X1(34)| X11(5)| Xin(11)[X1¥(45)

STAaNoHHBIE I'PYNNLI H YHCNO HCHONBL30BAaHHBIX NPO6

Si0, 49,765 | 27.560 [p2.18 |23.81 | 39.68 | 30.08 |52.97
T10, 0.010 |0.010 |0.05 |0.085 | 0.07 | 0.05 0.01
AL, | 7.840 [19.870 11.20 [19.36 |3.60 |0.10 0.52
Fe,0, 17.975 | 3.850 | 2.24 |7.275 |19.82 |28.74 | 0.50
Fel 2.785 |12.890 [ 0.10 |31,04 | 1.50 | 32.83 | 0.11
Mg0 8.525 [16.280 | 14.15 |4.485 |15.49 |0.01  [29.95
Ca0 0.600 | 0.170 | 0.59 |0.085 | 0.71 |0.01 0.04
Na,0 0.285 | 0.010 | 0.01 |0.01 0.01 [0.01 | 0.01
K,0 6.340 | 0.010 | 0.01 {0.01 0.01 (0.01 0.01

F=(Fe,04+Fe0+| 0.202 | 1.542 | 0.357|1.493 [0.658 |1.152 |0.759
+Mg0) = $i0,

A= AL0,- (Cu0'+ -10.801 [193.43 | 84.081|181.095|-3.512|0,535 |2.300
YN0+ K,0)
K = K,0+Na,0 [60.203 |-0.055 |-0.055(-0.055 |-0.055 [-0.055 [-0.055
Si0,r ALQ, [10.587 |2.416 |7.202 | 1.944 |20.739(421.482 [151.603
(Fe,0,*Fe0): | 1.639 |0.830 [0.070 | 4.61 0.502 2323. 195{ 0.009
:Mg0
MgQ:AL,Q, | 1.088 1.967 (3.162 [0.635 (7.213 (0.253 (147.617
AL(1) 19.237 [22.736 [22.406 |24.524 |8.443 |0.214 0.671
Fe'"(2) |27.787 | 2.508 | 3.158 | 5.508 [21.181 [24.391 | 0.336
Fe"(3) 9.391 [19.587 | 0.247 |54.724 | 4.041 [61.066 | 0.205

Mg (4) [21.576 [44.566 [72.215|13.973 |60.899| 0,043 |97.885

Na (5) 1.237 | 0.021 | 0.047| 0.022 | 0.031 | 0.023 | 0.026
K(6) |17.220 | 0.014 | 0.031 | 0.014 | 0.021| 0.015 | 0.0017

*® 3nece u B Tabm4 nociegHHe WecThb CTpPovYek, OTMEeHYSHHBIE CHMBO-
7laMi XMMHYECKHX 2JIeMeHTOB, NOKA3LIBAIOT [0JI0 HHPOPMATHBHEIX KOM=—
NOHEeHTOB B MX obueit ycnoeHoi cymme 100%, cocraeneHHo#t u3 q;op:\.':ynb-
HBIX KOJIH4eCTB COOTBETCTBYIOMMX OKMCOB. Llnppel B ckofkax ykKasbiBa-

© 10T OYepe[HOCTb KOMMOHEHTOB B I'MCTOrpaMmax pHc.7.
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R S
Ta6anrna 4

Conepwanne (pec.%) u coorHowenne ((GopMynbHbe KOMHHECTBA) KOMIOHEHTOB B 14 STANOHHLIX IPYNNAax FAMHUCTEIX MHHEDPANOB,
opoa M HEKOTOPLIX CRIOMCThIX cunmkaToB (1 - cpegdee apupmeTHveckoe, 2 ~ CpefHee KBANPATHYHOE OTKJIOHEHME)

Le

KOMIOHEHTE M HEKOTOpHe NapameTpsl STanouHel2 IPYNMLl H YHCAO HCNONL30BAHHBIX Npob
cocraBa 1(486) 11(105) 111(86) | 1v(68) v(35) . | vr(108) Y114 32)
1 2 1 -l 2|3 2 1 2 bk a 1 2
540, 5.28 | 6.84 |46.80| 8.04[50.29 | 3.97 [57.69|5.57 |47.07|3.34 |57.44| 5.66 [37.46 | 2.37
Ti0, 1.04 | 1.82 | 0.45( 0.73| 0.51 [ 0.44| 0.74|0,54 | 0.19(0.24 | 0.31| 0.34 | 2.18 | 1.55
ALQ, 58.89 |20.03 [35.69 4.92(26.727 5.21 [19.12[3.54 |38.80(1.16 [18,21| 4.07 '(17.01 [ 3.41
Fe,0, 12.52 |15.34 | 0.84| 1.22] 8.70| 2.83| 4.29(2.26 | 0.83/|0.67 | 3.66| 1.94 | 2.88 | 2,72
Fe0 1.48 | 8.97 | 0.07| 0.20| 0.95] 1.15| 0.82(1.20 | 0.15|0.17 | 0.81| 0.38 [11.60 | 7.52
Mg0 0.30 | 0.51 | 0.21| 0.29] 2.32| 1.23| 2.00(1.16 | 0.26/|0.26 | 8.19| 1.52 [14.90 | 7.22
Cal 0.39 | 0.81 | 0.41) 0.68)| 0.54) 0.56| 1.56[2.11 | 0.68/|0.48 | 1.53| 1.05 | 0.38 | 0.49
Na,0 0.08 | 0.17 | 0.20] 0.26] 0.50| 0.46| 0.84|0.74 | 6.08{1.15 | 1.14] 1.00 | 0.63 | 0.74
K0 0.08 | 0.19 | 0.25| 0.42| 8.04| 9,19| 2.76(1.08 | 1.21/0.74 | 0.78| 0.71 | 8.78 | 1.31
F= (Fe,0y* Fe0 + Mg0): 510, 4.684/10.117|0.015 [0.020 [0,118 [0.057 [0.095 |0.066]0.018 [0.010{0.113|0.042 |0.879 [0.122
A= AL0,- (Cal'* N, + K,0) 568 | 190 | sa7| 55| 150|105 [ 117 | 84 | 257| 23 | 125| 57 | 57 | &7
K=K 0-Na,0 05| 2 05 {5.15( 77 ( @8 ( 18 17| -85/ 21 | -11]} 15 83 | 21
510, AL,0, 0.24 | 0.14| 2.33| 0.86| 3.36| 0.98 5.32 [1.21 | 2.06/0.18 | 5.68| 1.67 | 3.91| 0.98
(Fe,04+ Fe0): MgQ 42,51 | 99,13 | 4.11| 0.77| 1.85| 6,79 1,05|8.48 | 3.09 4.37 | 0.49| 0.43| 0.82| 1.07
MgO0: AL,0, 0,02 | 0.04| 0.02| 0.02| 0.24| 0.14 0.28|0.16 | 0.02| 0,02 | 0.47| 0.25| 2.44| 1.60
AL 82.21 |20.12 | 95.23| 4.81|58.99| 8.82|59.85|10.65| 75.40| 8.07 | 57.48| 10.48| 20.66 | 4.91
Fe'" (2) 13.32 (17.30 | 1.46| 2.08| 5.88| 4.14| 8.50| 4.24| 1.03| 0.82 | 7.53| 4.27| 2.31| 2.45
Fe"(3) 2.05 | 7.26 | 0.25| 0.77| 2.93| 3.56) 3.20| 4.51| 0.41| 0.49| 1.43| 1.86| 20.54[13.71
Mg (&) 1.20 | 1.97 | 1.45| 1.85|13.11] 6.60| 15.00 7.02| 1.29| 1.28|25.05| 10.37| 43.81|17.35
Na (39) 0.20 |0.38 | 0.86] 1.00| 1.85| 1.72| 4.26| 3.82| 19.3¢ 3.19| 5.90| 4.98| 1.24| 1.40
K(6) 0.12 |0.27 | 0.78] 1.88{17.74| 7.43| 8.19| 3.09| 2.52| 1.56| 2.61| 2.63| 11.44| 1.61




HE

Ta6auua 4 (npooonxeuue)

KomnoHeHTsl ¥ HeKOTOpble NapamMeTp!

ITAJIOHHEIE T'PYNNBI H 4HC/IO HCNONL3OBAHHBIX Npo6

COCRASA Yii(64) 1X(35) X(58) X1(34) X11(5) Xiiin) X1v(45)
1 2 1 2 1 Prlvy, s 1 o It} 2 1 2
510, 49.87 8.85 [28.18| 5.26(47.50 | .41 | 23.04| 4.03(38.87|8,49 [29.40 | 7.82 | 51.78| 7.45
Ti0, 0.20( 0.85 | 0.17] 0.29| 0.18] 0.30 | 0.37| 0.88| 0.13{0.15 | 0.10 | 0.12 0,02/ 0.03
ALQ, 8.08 5.08 {20.85| 6.57{11.72| 4.83 | 10.84| 5.08| 3.65{2.82 | 0.45 | 0.86 0.72| 0.63
Fe,0, 17.22| 5.58 | 6.76| 7.44 2.66 2.50 | 10.91|12.00(19.96]9.46 (27.16 [i12.16 0.75| 0.88
FeD 2.75( 1.40 |13.79| 7.35( 0.88 | 1.53 | 27.23(12.73( 5.10|6.43 |29.20 [15.60 0.49| 0.64
Mg0 3.87| 1.77 [17.22( 7.38(16.81 | 9.29 | 4.38| 2.97|13.48/7.35 | 0.82 [1.56 | 30.78| 8.32
Cal 0.87| 1.06 | 0.38| 0.38| 0.89| 0.97 | 0.28| 0.35| 1.02|0.87 | 0.33 | 0.74 0.25| 0.36
Ne,0 0.63| 0.01 | 0.05( 0.07| 0.15[ 0.25 | 0.12| 0.22| 0.01|0.00 | 0.01 | 0.00 0.38 1.42
K,0 6.20( 1.82 | 0,06 0.12( 0.22| 0.78| 0.11| 0.27| 0.01{0.00 | 0.01 [0.00 | 0.03| 0.08
F=(Fe,0,+ Fe0 + Mg0 ): 810, 0.294 {0.079 |1.466 (0,400 |0.656 (0.506 | 1.436 [0.371 [0.9250.645 [ 1.353 |0 645 | 0.9410.369
A= AL~ (Cal'+NaU +K,0) | 23 | 62 | 196 |55 | o2 |58 | 18| 60| 17| 32 | -1.8 | 5.6 | s8] 25
K= K,0-Na,D 5 | 27 0213 | 01| 8 | 07| 4.1 [0.05{0.00 | -0.05 | 0,00 | 57| 23
S10, 1 AL,0, 15.01 | 17.38| 2.47| 0.86 | 8.87 |6.76 | 2.22| 0,88|37.82|47.15|376.71 |905.55 |262.38 [266.90
(Fe,0,+ Fe0): MqQ 3.04( 6.73| 0.86| 1.17 [ 0,08 |0.08 |21.53 (87.11| 1.10| 1.37(1493.50( 1409.33 0.02 |0.02
Mg0: A1,0, 1.92 [ 3.18| 2.18| 1.08 | 4,73 |5.81 | 0.61 | 0.44 [19.55 |24.02| 14.01 | 20.65 |240.33 |267.47
AL (1) 21.06 | 12.14/24.08 | 7.27 |23.61|11.98/26.27 | 7.53 | 7.12| 5.17| 1.43| 3.82 | 0.92| 0.75
Fe™ (2) 26.88 | 9.19} 5.95| 8.24 | 3.43 | 3.34 |10.83 [14.00 [28.14| 23.27| 33.57 | 23.36 | 0.68 | 0.52
Fe' (3) 9.28| 4.31122.34111.71 | 1,75 | 2,78 |48.86 20,33 | 0.45|10.32| 61.34 | 26.61 | 0.88 | 1.17
Mg (4) | 23.06( 9.33[17.46 [15.20 [70.28|12.39 14.40| 9.53|55.23| 22.11| 8.52 | 5.33 | e6.46 4.96
Na (5) 2.58| 8.69) 0.10| 0.14| 0.52| 1.03| 0.26| 0.47| 0.03( 0.02| 0.0%| 0.01 | 1.82 | 4.01
K (8) 16.20| 5.04| 0,07 0.18 | 0.40| 0.99| 0.188 0.53 | 0.02 | 0.01 | 0.02 | 0,01 [ 0.05 [0.12




HBIX KOOPAMHATAX, PACCYHTAHHBIX B (GOPMyNLHBIX KOMMYECTBAX Mofell u
yCpe/HeHHBIX 3Ha4YeHH# cocTapa Bcex 14 sTanoHHbIX T'pynm, )

Ha puc.6 momemena mmarpamma 5i0, : Al,0, = Mg0: A0, -
(Fe,0,+ FeQ): Mg0  (Bce mapamerpsi Takke B OPMYNBHBIX KO-
nHYeCTBax), npeaHa3HadeHHas ryaBHeIM of6pasoM ona paGorel € Gecue-
NOYHBIMH ‘MarseananbHO-¥efesncTbiMi obpasopaHuamu. Ha Heit nokasa-
Hbl MX [Oflf, yCpegHeHHEle cocTaBel ( pUMCKHe uM(ppel) M ycnoBHble eau-
HHYHBIE CTAHOAPTHBIE COCTABbI OCHOBHBIX MHHE PANbHBIX BHIOB.

Haubonee nenecoobpasHoii npepcTapngeTcsd Clefyollag 04YepeHOCThb
NpHEeMOB PACMOSHABAHKS MEPBHYHON NpHpoas! meranenuros. [locne nepe-
CYeTOB M HAHeCeHHd TodYeK H [ofiefi COCTABOB HAa OMAarpamMMbl H3y4aeT-—
Cs MX pa3MelleHHE OTHOCHTE/IbHO 3TAJIOHHBIX TpyNnn BHadane Ha HauGo—
nee obuei nuarpamme (puc.5), a saremM - Ha guarpamme, NPeAcTaB-
neHHo#t Ha puc.B. [Nocne aToro cocrtasel HayuseMbiX OGBEKTOB CpaBHH—
BAIOTCA C COCTapaMM aTAMNOHHEIX rpynn (Ta6m.3 u 4), K KOTOpPEIM OHH
6/1M3KH, MCXOOs M3 MNONOXKeHHA Ha gaarpammax, [Ipm sTom ouennBaercs
BOSMOXHOCTE NPHCYTCTBAS KaK HHACTHIX 3KBHBA/IEHTOB 3TAa/IOHHBIX THIIOB,
TaK B MX cMeceit, Ecnn cxoacTBo obHapyXuMBaeTCH, TO BO3MOXHO aailb—
Hellllee yTouHeHHe BEIBOMIOB NyTeM CPaBHEHHs C CTAENbLHLIMM KOHKpeT-
HbIMH NPHPOAHLIMH OOpa3OBAHHAMHM H3 pas3HbIX padoHOB H THIOB paspes3os.

Kak yxe ormeuanoce ([lpenosckuii, 1970), Hanbonee AOCTOBEpHEIE
pe3ynbTaThl MOTYT ObITL NOJMyYeHLl NMPH aHa/lH3e . He OOMHOYHBIX MpHME-
poB, a CepHfi XMMHYECKHX AHANN30B, COOTBETCTBYIOIMX NPHPOAHLIM ac—
cColMalisM MeTAaoCafo4YHbIX Nopod, MOCKONBKY B NOCHeJHeM ciiydae Ha
pelleHHe BOMpoCa BIIMAIOT MHOMEeCTBEHHbIE, ACCOLHATHBHLIE [pPH3HAKH
. cocrapa, OcobeHHO BaxHO 3TO OGCTOSTENbLCTBO B Cilyiae MNPHCYTCTBHS
CTIOKHBIX H BAPLHPYIOUMX N0 COCTABY MPUPOAHLIX CMeceit.

B npoueaypy KayeCTBEHHOr'o PaCNO3HABAHHMS NEepPBHYHOA NpupoaLl Me-
TANe/IMTOB. MOXeT ObITb BK/IOYEH elle OOHH MeTOOMYeCKHil MpuemM, OCHO-
BaHHBIH HA HCIONL3OBAHHHM XApaKTepPHBIX COOTHOWeHHH Haubonee HHpop-
MATHBHBIX KoMnoHentos coctasa ([lpemoeckuit, 19766). Ha puc,7 noka-
3aHel TaKkWe COOTHOLIeHAs DJIHHO3eMA, OKHCH M 38KHCH Xejleda, MarHe-
SHH, HATpa H Kanu, [id KOTOPHIX PACCYHTAHA O0NS HX HOPMYNBHEIX KO-
' auyecTs, ycnoexo npuBefeHbix k- 100%, no aHanusam oTAenbHBIX npof,
BXOAAWMX B OXapaKTepH3OBaHHbIe Bbille 3TalloHHble rpynnsl. CooTeeTcT-—
BHE onpegeflgeMOrc MeTale/MTa OOHON H3 YeTHIPHAQUATH STAIOHHBIX
TPynn WK KaKoMy-nu60 HX COYeTAHHIO MOXeT GHIThb yCTAHOB/IGHO myTem
MPOCTOro’ CPABHEHHMS M/IM MATEMATHYECKOTO ONpefeNeHHs CXOACTBA M0
COOTHOWEHHIO HH(OPMATHBHEIX KOMMOHEHTOB,

B nnase ofumeit cHCTEMATHKH MOATHN ANIOMOCH/IHKATHBLIX NE/IMTOB H
HX MeTaMOpPPH3OBAHHLIX SHAJIONOB MOXET GHITH NPHGIMMEHHO paspfeneH
A0 OCHOBHOCTH Ha knaccel ‘HanGonee xucnwie (rpymnet 1 u V) 6yayr
HMeTh 3HayeHHe pemudHOCTH okpyryenHo or 0.001 mo 0.050. Cpepumii
no GpeMHYHOCTH Kiacc OObedMHHT THAPOCHIONMCTHIE H G/IM3KHe K HMM 06—
pasosanns ( rpynnm 111, 1Y, Y1 u sactuuno YIll) co sHaveHnamu pemuu—
Hoctu or 0,050 mo ~ 0.300. HauGonee ocuoBHble riMHbl GyOyT HMETH
B COCTABe 3HAYMTE/LHYIO OO0 NPHMECH XJ/IOPHTOBBIX H APYI'HX Keleso-
MardeanansHeIx npoaykros (rpynnet YII, 1X-X1Y) u sHadenns pemMuy-

39



ov

! ; p3
:+n-'10’ +ncf0  4n 0 -n -ne0 l-n-fa' -n:10% -n10  -n 0'4+n 4nW0 +mel0?

T 1 = T T 1 v ! TA
no *
T Kbapuebue
-y’ nonebownam-
n-10 £l
+ + b4 2
e oo L2
n10  |Cybepaybannu 11 /
W Bl T 7l
m_’ u|]|m€]mmmmm‘tﬂnum-..u..'.f.p Ll + '
: 12++14 ((_’H : ,,!4-1
o 13+ i
A .
il

N P-4
A /0 e B8 2 ilive e Snpm 15

Prc, 5. narpamma FAK pna pacnosnapan#s MeTANE/MTOB N0 CONOCTABIEHMIO C STA/IOHHBIMM TPYMNAMH TAHH H
6nuaknx K HHM obpAsopaunit,

Tpennusr noneft u cpeaHMe COCTABBI STANOHHBIX T'PYNN COOTBETCTBEHHO TEKCTY: | — /laTepPHTHBIE T'HHBI - GORCHTHI;
2 - K8ONMHMT; 8 = NMOKTASAPHYECKHME KanmeBsl WINHT; 4 — CMelAaHHbIE T'HOPOCIIONHCTHIE INIMHBI KA&/IHeBOro YKNO=-
Ha; 5 - GpamMmanuT; 6 - MOHTMOPHINOHATOBBIE IAMHBI; 7 — FHAPOGMOTHT; 8 - rnaykoHAT—cepanoHuT; 9-11 - of-—

mee none mis Tpex rpynn (COOTBETCTBEHHO NMOPAAKY NEepPEeuHCNEHHS: KNMHOX/IOP-TMEHHHH, BEPMHKYNHT—HANBINOPCKHT—
canouur, wamosut); 12-14 - co6CTBEHHO MeNesHCThIe H MArHe3HalbHbIe obpasoBanns (coorBercTBeHHO nepewuc-

nenmio: npomexyrounags FeMg-rpynna, rpuranuT-KpoHWTeaTHT, CepneHTHH-TaALK-Cenuonut); 15 - rpaHHus nofs
PAME B rpynn o6NOMOMHBIX MOPOA.
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Puc.6. Ouarpamma Si0,: AL,0, — Mg0:AL,04- (Fe,0,* Fe0): Mg0
ans pasneneHns GeclieNodHbIX IMIMHO3eMHCTO=KeIe3HCTO~MArHe3nanbHbLIX obpasopanufl.
PuMckie uBppbl — MONOKEeHHe CPeAHHX COCTaBOB STANOHHBIX rpynn B npegenax ofmux noneft, [TonoxeHwe eaMHHYHBIX
cranpapTHeiX cocrasoB: KX - kmmHoxnop; BK - BEPMHUKYIINT; NI - nansiropckat; CH - canonwr; WI3 - wamo3uT;
KT - xpouwrenrur; [Jl - rpusanur; CT - cepnentnn; CJl - cemmonur; TK - Tanbk. Pumckue uMpps! B ckobGrax —
nonoxeHHe CpefHHX COCTABOB ITANOHHBIX Cpynn C I no Yl u cpenuufi cocrap npomexyrodHolt rpymner XII.
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Puc.7. CooTHoweHHe uucbopmamaub:x KOMIOHEHTOB B STA/IOHHBIX Ipynnax IfMH B 61uakux K HUM obpazopaHuii.

[lo BepTHka/IbHOH OCH - BKNAA MHGOPMATHBHEIX KOMNOHeHTOB (okmucioB) B ycnosHyio cymmy 100% HX $opMYMBHBIX
KOMH4YecCTB, CnnomHas sanuBKa - Hapbolee pacnpocT paHe HHble 3HAYeHHUs, WTPHXH - €eOWHWYHble SHAYeHHH. [lokaza-
Hbl TaKxe YYacTKH CpeaHux 3Ha4eHuit, onpenefieHHBIX PasHbBIMH MeTonaMH. BBepxy rucrorpamMm - obosHayeHHd sTa-

NOHHBIX I'pynn, BHU3Y apabCKHMH wappamMu — HHDOPMATHBHBIE KOMIOHEHTHI (l - IVIHHO3eM, 2 — OKHCh *»efe3a, 3 =
38KHCb ¥ese3a, 4 - Marseaus, 5 - Harp, 6 - xamu).



noetn ot 0,100 no menwix eanann. Ocobo ponxes paccMaTpHBaTLCS
KnacC COBCTBEHHO BBICOKOTJIHHO3EMHCTHIX 00pasoBaHuli, KaK nepeXomHbil
OT BNIOMOCH/IMKATHEIX K IiaHHOSeMHbIM nopopam (rpynna 1), koropeid B
NPHPOAHLIX YCNOBUEX B CHUAY CBOET'C MPOUCKOWKAEHUE UMeeT OOLIUHO NnO-
BBILICHHYI0 (eMHYHOCTEL H3-3a MPHMECH OKHCIIOB XeJfle3aa W MHOr'aa CHIn-—
KaToB Xejle3a M anioMHHHS,

MeTamoppraosanyple aHalord I'MIHH ynoGHee BCero W B CHIy Tpanu-
umift UMeHoBaTHL MeTanennTamu, W Horpga HCnonbayiorcd TePMHHEI ,MeTa-—
raMebl” B ,MeTaapruniiuTe”. OHH NMpeacTaBiAIOTCA ABTOPY MeHee COOT-—
BETCTBYIOUIHMH LEJISM pAlHOHANBHOH HOMEHKJ/IATYPEl, TaKk Kak TepMHH
yJMeTanenuT” B Gonee ofmWwem MaHe OTPaXaeT MEPBHYHYIO IpaHy/IOMeT-—
. PHYECKYI0 NpHHALJIeXHOCTb MeTaMmoppuaoBaHHO# moponsi, B KoHkpeTHBIX
cay4dagx MOryT GbITb HCMONBL30BAHBI MOHATHH, TOYHEee yKAa3mBalomHde Ha
NepBHYHYIO NMPHpPOOY MeTaMoppHTa, Takne, HanpuMmep, Kak ,NepBHYHO F'Ha-
pocmonucTeill MeTanefnT”, ,NepBH4YHO KAOMMHMTOBLIE Meranennt” . Heae-
3BAHAS MEeTANe/INTOB N0 MX MepPBHYHON NPHpONE ABASIOTCH NPABOMEPHbI-
MH, MO=BHOMMOMY, MOI'YT YNoTpeGnarkCa HapaBHe C MHHEPaJloro-neTpo-—
rpapHYeCKHMH HAUMEHOBAHHAMM MeTamoppHTOB,

lpy pacnosHaBaHHM NepBHYHON MPUPOOLI METANE/MTOB OKas3blBAeTCSH
No7Ie3HBIM H3y4YeHHe 3aKOHOMepHOCTeft pacnpenel/leHHs MAanblX aleMeH—
TOB, B YACTHOCTH 6GapHf H CTPOHIHH, 4YTOo 6bIO MOKa3aHO, HampHMeEp, B
pabore H.E,Koanosa u np. (1977), mMeTomnuyeckoit ocHoBo# KoTopoi
ABH/IACH CHCTeMAaTHKa MeTale/liToB, paspaboraHHas asropom (ilpenoe-
ckuft, 1976a), [pr oroM GiI0 YCTAHOB/IEHO, UTO pPa3/IMYMs CoOpepKAaHMMN
GapHa M CTPOHIMSA B psAy NepBHYHO KAOMHHHTOBBIX-T'HAPOCTIONHCTEIX—
MOHTMOPHIVIOHUTOBBIX METAaNefIiTOB #AB/ISIOTCH CYWECTBeHHBIM [ONOJHH=—
Te/IbHBIM KPHTepHeM HX pacno3HaBaHHs.

Paspaborannsie mMeToaudeckHe NpHeMbl OBbIJIK MONOXeHH B OCHOBY
cocTaBlleHusi KoMmiexca nporpamm ons 3BM, uens KoTopelx - pacnosa-
HapaHHe MPHPOabl METANE/IHTOB W KONMYECTBeHHEIA pacyeT HMX NepBHY=—
HOrO MHHEpANbHOro cocTaBa, DTa HacTh HCCie/OBaHMA NPOBOMNACE CO—
.BMECTHO C MareMmaTHKOM-nporpamvmuctoMm E. B, MapreiHoesiM, [lepBoiit
sTan paGoTel OTpeweR B copMecTHofi nyGauxeuws ([1penosckuii, Maproi-
HoB, 1979). [lanvheftias pabGcTa nokadana, 9TO BHICKA3AHHHIE HA OCHO—
Be HHCTO I'eojIOrHYecKMX OAHHBIX B Ha4dane HacTosmed riaBel coobpame-
HHg O HeoGXOAMMOCTH ABYX3TANHOINO pelleHHs BONpoca O NepBHYHOM KO-
7IAYeCTBEHHOM MHHEpANTLHOM COCTaBe MeTamMOppHTOB NOATBEPKAAITCH H
B npollecce paspaGoTKM nporpamm mis 3BM, T.e., no-pupgEMoMy, HMe-
10T MPUHUANKANbHOe 3HAYeHHe, HanoMHHM, 4TO CyTL ABYXSTaNHOro Hpo—
BEOSHHA MOMHON NpoURAYpPHl PACMOSHABAHHA MEepPBHYHONR MPHpPOALI MeTa-
MOpQHTOB 3aK/o4YaeTCs B TOM, YTO Ha NepBOM, ,KadecTBeHHOM”, aTa-
ne, MMelomeM MOHCKOBBIA XxapAKTep, NpPoMsBoaMTCH oTGOp HaubGonee pe-
POSITHBIX NEPBMYHLIX KOMIOHEHTOB MOpoabl o ee ofmemMy XHMH3MY B CO-
NMOCTAB/IGHHH C THNHYHLIMH NPHMEpaMH WA NpeACTaBHTEeNBHEIMH BHIGOp-
kKam# ( 9TanoHHbIME IpynnaMu) COCTABOB MHMHepanos W nopom, Ha BTo-
poM 9rane, HMelomeM yxe Govlee gBHBIN MaTeMarH4YecKHii XapakTep,
NPOH3BOMKTCH pacyeT BO3MOXHOINO COAepKAHMS NEePBHYHAEIX KOMNOHEH=—
TOB MOpoOabl, B KA4YECTBE KOTOPhIX HCNONLI3YIOTCH Te Xe, HO OrpaAHHYeH-
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fble B KONHYECTBE 3TA/NOHHbIe I'PYNNbl HAH HX NpUGIHMEHHbIE K AaHHO—

My Cyyalo BapHaHThl ( yTOYHEHHEIe NO MPHHAYIEKHOCTH K MHHEPANLHBIM
BAOAM H PA3HOBHAHOCTSM HW/IH CKOpPPeKTHpPOBAHHBIE C YYeTOM KOHKpeT-—

HBIX OCOGEHHOCTEl HCC/leyeMbiX MOPOAHBIX ACCONMAaNHil),

HuxenpupoguMelili TexcT uayaraeT ofocHOBaHHe H CYWECTBO paspa—
60TaHHO#i HAa OCHOBE COBMECTHHIX HccnepobaHHuit E.B. MapThIHOBBIM npo-
uenypsl.

[IpH pelleHud BOMPOCA O NEPBHYHOM MHHEPANIBLHOM COCTABE METAaMOp-—
(H30BAHHOI TI'OPHOH NOPO[LI CTABHTCH 3ana4da — ONpeaeldTb C NpHeM-—
neMoil CTeneHL0 OOCTOBEPHOCTH NPOLEHTHOe COAepKAHHe NepBHYHO COC—
TABNSBIIMX €€ MHHEpaNbHBIX KOMIMNOHEHTOB, OTPa)eHMEM KOTOPLIX AB/d-
I0TCA 2TajloHHEle rpynnel, U3 sHauuTensHoro uucia mocilefHux Heobxo—
aMMo BeIGpaTE BO3MOMKHBIE AHANOIH MEepPBHYHBIX MHHEpAa/bHBIX KOMIIOHEH—
ToB. B KauecTBe XxapaKTepHCTHKHM Kax[ol 9TanoHHO} rpynnsl Bheibepem
BEKTOp MeOHaH CoOepXaHHii XMMHYECKHX S/IeMEeHTOB COOTBeTCTBylouei
STanoHHo#f rpynnel.

Hccnenyemyio ropHylo nopoay MOMHO ONHCATE BEKTOPOM TL —-Mep-—
‘Horo npocrpaicTsa: X€ R™, rme T - KONMHECTBO XMMHMYECKHX
snemenToB nopoael. Ko/MyecTBO BEGpaHHEIX STANOHHBIX I'pynn o603Ha-
unm GykBoft M .

MHuoxecTBo {_Z J} 4 — MHOXECTBO XapaKTepHCTHK 3TANOH—
HBIX TPy, npuyem i Zj'E) R“’, J.—.1, .
MHoxecTBo {d‘j} 4 = MHOXECTBO HCKOMBIX Napamerpos,

0719 KOTOPOr'o BLINOMAHEeHbl Clleaylomme YC/IOBHS:

m

(2) o(,j'>0, J=1, e M.

Kaxnoe of: HMeeT CMEIC NPOUEHTHOrO. CoAepXanHs J =# sra—
nonHo#t rpynnel, neaexsoro za 100.

MHOXeCcTBO napameTpos {ot } npegjlaraeTcd HCKeTk U3
yClNoBHS 3=1
)
(A) min X - E ucj g1 roe

C= {(0(1,...,o£ )} z oc =1; #4330, j=1,:.., m.

K coxanennio, pewenne 3apaun Muaumusamdn (A) He Bcerna emmH—
crBeHdo, Hanmpumep, ecnd OgHH M3 BeKTOpoB Z.: j sBndercs aunyxnoﬁ'
nuHe#tnoft KoMBHHAIME! APYrHX BEKTOPOB M3 MHOMECTBE {ZJ}

=1
To pewenne aapaun (A) mHeopmHoamauwo. J
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3TO O3HAYaeT, YTO NPH NPHMEHEHHH NPSMOr'o NepecyeTa XHMHYECKO-
ro cocraBa MOPHEIX MOPOd HA& MHHepa&lbHbIe T'pynnel Heob6xomumo 1HGo
MCKATL BCe BO3MOXHBIE pelmeHus W3 ycnosus (A), nubo Gparb nepeoe
nonapueecsd 6ea rapaHTHH OOCTOBEPHOCTH peayibTaroB. B nmepsom cny-
yae BCTaeT 3adadya BuIbopa M3 HafileHHOro MHOXeCTBa peueHuid, KoTo-
poe MoXeT GEITE O4eHL BEe/IMKO, HEKOTOPOrO HCTHHHOIO pelleHHs.

B npyrom cnydae HEcC/leoBATeNb PHCKYeT COenaTk HebBepHbl BblGop
H, Clle1OBATellbHO, NOYYHTh HCKAXEHHYI0 KapTHHY [eiCTBHTENbLHOCTH.

E nMHCTBeHHBI# BhIXOA H3 NAHHOH CHTYyAUHHM Cleayiowmdii: BKIIOYHTE B
pelleHHe 3ada4M elle OAMH 3Tal, KOTOPhIi NO3BOJIHT CAENAaTh pelleHHe
sajaud ONpee/leHAs] MHHepAJILHOI'O COCTABA OfHO3HAauYHeIM. Ha aTOM
arane NpoBOANTCH OTOPAKOBKA I'PyIlN, OTPAXAIONIHX COCTAB MHHepanoB,
3aBefloMO He BXOAMIIMX B HCCliegyemylio mopoay. T akHM myTeM MOXHO
no6HTBECH NOCTOBEPHOI'O pelleHHd 3adadH onpeaeneHds COOepXaHHi nep-—
BHYHBEIX MHHepanoB B ucciemyemoll nopome. OT6pakoBka rpynn npobBoauT
ca nubo pgHarpaMMHEIM MeTogom, 7H6o C Hcnonb3oBaHweMm 3BM mo an-
FOpHTMY, ONHCAHHOMY B Hamed paGore ([lpenoBckmii, Mapreior, 1979).

HanomeHHoe MO3BO/IKMAO COCTABHTE KOMIVIEKC NporpaMM i pelleHHs
3ana4yd PeKOHCTPYKIMH [epBHYHOI'O COCTaBa MeTane/HToB, [l/g pelleHHS
sanaun MuuMusamin (A) 6By MCnONb3OBAH MeTOX WTpadHEIX GyHKUHHA
(Monax, 1974).

PaspaGoTaHHble METOOMKH NPAMEHSVIMCHL ABTOPOM K H3YYEHHIO MeTa-
nenuToB nokemMOpHs BocTOuHO# uyacTH b anrtuiickoro muta, B kauecrtee
npEMepa MOT'YT GBITE NpHBefeHbl pe3yiLTaThl M3Y4YeHHMs NepBAYHOH NpH-—
podsl MeTanenuToB KefiBCKOro claHueBoro Kommiexca Koibckoro noyy-—
ocTpoBa. MHTepnpeTanna NeTPOreoXHMHYECKHX OAHHBIX C HCMNONIL30BAHH—
eM COBOKYIHBIX pes3ynbLTaToB reofori4yecKux, JIHTONONHYECKHX H IeoXH-—
MHYeCKHX paboT Grina npobeaeHa aBTopoM coBmecTHO ¢ A,[Il. Benonunen-
KAM # 10, W. UNBbAAEIM HA OCHOBE MATEpHA/IOB HAGBAHHBIX HCCIeNOBATE—
neii (Benonuneuxwuit 1 gp.,, 1979).

Ilipokoe pacnpocCTpaHeHHe MNepBHYHO I'VIMHMCTBIX ¥ B TOM HUCNe Nep-
BHYHO KAO/MHHHMTOBEIX OTVIOXEHHii B coCTaBe KeliBCKOI'O ClaHIeBOr'oc KOM-—
nneKca NPHU3HAGTCSH BCEMH ero HCCieJOBaTe/laMH (Xap_u'rouos. 1966;
Benukos, 1963; Mupckag, 1975). B mexoropeix nyGnukammsx (ITpemos—
ckuit, 1970; Tonopenox, 1977) npepnpuEEMAanich NomsITKH Gosee apo6-—
HOr'0 pasfejleHHs KeWBCKHX MeTAale/MTOB MO HMX NepBHYHON NPHHANIEXHO—
CTH. :

HoBbie Marepuansl No I'eOIOTHH H IeOXHMHH Ke#BCKOI'O CnaHUeBOI'o
komnnexca (Benskos u ap,, 1978) nosBonsioT BepHYTHCH K paccMoTpe-
HHIO NepBHYHOM npupoasl MeTanejliToB Ke#p., B xadecTBe crparurpagpu-—
YeCKOM OCHOBBI 3[eCh HMCHO/b3yeTca cxema W. B.Bemskopa (1963), xo-
Topag pACWIEHHET ClAHUEBHII KOMMNEKC Ha cemb nasex ( A — XK cHuay
BBepXx), MOCMENOBATEeNbLHO NepeXpeiBapmMx apyr apyra ( puc.8, a).

B nauke A ycraHaBi@BAIOTCH OBA PASNHYHBIX THNA MeTane/lMTOB, pac-
nonaralmpEecs Ha OBYX YPOBHEX paspesa ( puc.8, 6). MeTanenATsl nep-
BOI'O THMNA, MpPeACTAaBleHHEIe TeMHBIMH I'DaHAaT-MYCKOBHTOBBLIMH CllaHla-—
MH, MPAypOYeHB! K HH3aM Nadkd., llBeT cnaHueB oGyciioB/leH MPHCYTCTBH-
eM pacCHLI/IEHHOT'O YIIEpOAMCTOrO BelleCTBA, B OTaenbHBIX —Chay4asx
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Puc, 8, Ob6mag konoeka ( a), KonoHKa pacnpepefieHHs THIOB MeTanefld-—
toB (6) cnauneBoro Kommnekca Ke#iB W Bapuaufy nepBHYHOrO CopepXa—
HHS MuHepanoB B mcxommelx mopopax (B). Konowkn ,a” m ,6” cocrabne-
HEI' C HCIonb3oBaHHeM Martepuanos W, B,Benbkosa (1963).

Konoska ,a”: 1 = rpaHaT-MyCKOBHTOBble G/IAHIBI; 2 = I'PaHAT—CTABPO- °
/IMTOBBIE CNaHUbl; 3 - MeJKO3epHHCTHIe CNIOAAHO-KHAHHTOBBLIE CIIAHNEL;

4 - KpynHO- M Me/IKOKOHKpelHOHHO-NapaMophHuecKie KHAHHTOBLIE Cilal-
ubl; 5 = CHOMOBHAHO-BONIOKHHCTHIE KHAHMTOBBIE ClaHubl; 6 — mnopdupo-
6/laCTHYeCKHe CTABPONHT-KHAHHTOBLIE MJIAUHOCAAFILI; 7 — mapanieibHo—
BONIOKHHCTEIE, WECTOBATHIE, MENKOKOHKPeIMOHHBIE C JPOCNOAMHM CHOMNO=
BHOHO—BONOKHHCTHIX KHAHHTOBbIE cnayis;; 8 - NpUaMaTHYecKH3e PEACTLIE
CTaBPONHT~KHAHHTOBLIC ‘T/arHOCTAHIE; O — MYCKOBHTOBbIE KBApPUHATHI;

10 - xpynnonoppupobinacTHYeCKHe KHAHMT—CTABPOJIMTOBLIE WIAMMOCHAH—
usl; 11 = MyCKOBHT-KBapIEeBEIe C/IAHIBI CO CTABPOJIATOM H KHAHHTOM;
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B ClaHUax MposBleHa I'pafauMoHHas CAOHCTOCTb C MPHCYTCTBHEM rpa-
pHIHEIX 3epeH KBaplua B OCHOBAHMH cfioeB, [MIABHLIMH MHUHepanaMH ciaH-—
uep. sensiorca kpapu (45-680),-myckosur ( go 35), rpanar (5-10%). B
HEaHAUNTENBLHOM KOnuuecTBe npucyrcTeylor Gmorut (mmorma mo 10%),
CTABPONHT, HIBMEHHMT, YraepoaACToe BQUIECTBO, NMHPPOTHH, PYyTHN, ana-
TuT. [IpHMepsl XHMHUECKOI0 CoCTaBa I'PaHaT-MYCKOBHTOBBIX CilaHIeB
npupeneHsl B Tabnb ( ananuam 1, 2), MeTanenudTs NepBOro THIA ACCO-
LEAPYIOT C MeTam/larHoapKo3aMi H MepBHYHO I'NIMHHCTBIMH MeTaapKosa-
mu (rpanar-cioasHo-KpapueBpie Cladibl C NMArHOKAa30M).

Waydenne cocraBa mMeTane/MTOB HepBOTO THNA, NpoBefeHHoe mo B
MONENM XHMHYECKEM AHANA3AM MOPOA C MCHONL3OBAHHEM MHArPAMM
( puc.5-7), xapakrepucTHK 14 STANOHHEIX IPYIN HeMeTAaMopPhH30BAHHLIX
ryind B GNH3KHX K HAM OOpas’oBaHKil M NpHOGIMXSHHBIX pacyeToB. NepBHY—
HOrO MHHEPANOrHYeCKOro COCTABA MO3BOJSET Mpe/NofIOKATL, YTO Ipa=
HAT-MYCKOBHTOBbLIE C/1AHILI HH30B NadvKd A NepPHYHO SBASNHCH TARHAMMA
c cymecrseHHol (Bonee 25%) npumechio 06/10MOYHOrO- KBApHA C NOAYH—
HeHHBEIM KONHYeCcTBOM obnomkos nosesoro mnara (no 5%). B camom rau-
HHCTOM BellecTsBe npeobnanan (Gonee 60%) ruppoCmoaMcTHIl MaTepHan
C NMPHMECHI0 CMellaHHOCIORHLIX O6pa30BaHHl, O6yCNOBHBIIHX HeCKONLKO
NOHMXXEHHOE COAepXAHHe IMIMHO3eMa H Kanu. BropocTeileHHBIM ~ KOMMO-
HEeHTOM IVIHHHCTOI'O BeWecTBa, NO=-BHAHMOMY, Oblil Xeje3HCThIH X/IODHT
(mo 10-15%). INpuBomuMele Ko/MYeCTBEHHLIE OLEHKH ABJIAIOTCS MpHOIH-
weHHbIMA, OHHM OTpaxeHsl Ra o6obmeHnHo#t kononke (puc.8,.B).

MeTanenuTel BTOporo THNa, NpencCTaBieHHLIE I'PAHAT-CTABpPOIHTOREI—
MH CIIaHLAMH, CIAralT NPAKTHYECKM BCIO BepPXHIOK YacTe paspe3a nau-'
ki A. Cnaennel obnapaiT o6bI9HO YepHBIM, pexe CBeTNO-CephiM, posoBa-
TO-CepsiM LBETOM B 3aBACHMOCTH OT COONEPXAHHS YT7IepOMMCTOro Belle-
CTBA H IpaiaTa W HepedKO OGHAPYXHBAIOT HEYETKO BLIPAXEHHY napail-—
NeNBAYI0 COMCTOCTh. Cocroar Ha keapua (25-60), crapponmra (10-25,
no 50), rpanara (8-20, oo 40), mvckosura (2-3, mo 5%). B kauecrse

12 - MycCKOBHT-KBapueBsle cnamuel; 13 - OBycliomsmsie cnamubl; 14 -
ABYCMIONgHBIE ‘CNAHILI CO CTABPOIATOM M KHAHATOM; 15 = ABYCAOASAbIE
CTaBpofIiT= M IpaHaTcofepxkamme, CHIOASHO~IPAHATOBLIE H OBYCAIOAA—
Hble nopgupobiacTHYeCKHe CTAaBpPOJIATOBLIE Cnanubl; 16 = QONOMHTHI;

17 = pepecnaupajoMecs OOIOMHTOBHIE H CYWECTBEHHO AHONCHOOBBIE
nopoasl, Kap6OHATH3MPOBAHHBIE MeTANecCYaHHKH H MeTanecHaHpkn; 18 -
nByCilonsHBIe CAHULI C FPAHATOM M CTABPOAMTOM; 19 - rpasarT-nBy-
cnogrbie rHeficel, kpapuuTo-rHeficel; 20 - gpBycmonsHbie rewlam'rosbre,
4acThl0 C I'PaHATOM M CTaBpPOJIATOM, CilaHIbl.

Kononka ,6% 1 - meranenwTs nepeoro Thna (HwxHefi yacTu paspe-
sa nauku A); 2 - metTanenuth proporo THEa (BepxHe# uacTE paspesa
naukw A); 8 - meranenuts TpeThero Tuna (HMKHeN W cpenHe® yacTei
paspeaa nauku B); 4 - meranenurs werseproro THnalcpemsest m pepx-
Heli wacre#t paspesa nauku B); 5 - meranemurs naroro Tuna (nauxn
I'); 6 = meranenursl wecroro thna (mauxm [1).
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BTOPOCTENEHHbIX M AKIEeCCOPHBIX MHHEpAJIOB NPHCYTCTBYIOT GHOTHT, HiL-
MeHHT, pPYyTHi, yr/lepooMcToe BelecTBO, ANaTHT, UHPKOH, MArHeTHT,
cheH, nuput. [1puMepbl XHMAYECKOTO COCTABA CllaHUER NPHBE[eHbl B
rabn, 5 (ananuawm 3, 4).

HUccnepnopaline XHMHMYECKOT'O TOCTABA METANENHTOB BTOPOrO THMA MO
14 NONHBIM XHMHYECKHM 8HANHM3AM MOKA3EIBAET, YTO IPAHAT—CTABPOIIH—
TOBbIe CTAHLLI BEPXOB Maykyd A B NMEPBUYHOM COCTOSHHH HpeaCTaBilaiu
coBofi rnuHEI ¢ HesHauHTenbHON npumeckio (no 15-20%) o6nomousoro
KBapua. B rnumEcTof wacts nopon npeoSnanan ( no 60%) MouTMopHAO-
HHT C HECKO/ILKO MOBBILIEHHON Ke/le3HCTOCThIO, BTopocTemeHHBIMH KOM~
NOHEHTAaMH, BepoaTHo, 6buM keqdeaucrtuit xmoput (po 20-25%) u kaonu—
HHT.

lMauka B Bo Bcem cBoem oOb6bemMe CnoXeHa MeTanelHTAMH, KOTOpEIe
npefCTaB/eHsl pasHOoBpa3HbIMH BLEICOKOTIHHO3eMHCTHIMH KPHCTa/NTHYe C—
kumi cnanunamu. [lo cocraBy cpead meTarnenutop naukd B Beigensiorcs
npa THNA (Tperuit W uerBeprhit B ObmeM pany), SaHEMAOLIAE ONpeae—
NeHHOe cTpaTHrpajuueckoe nonoxexnue, [Ipu cpaBHeHHH nonefi cocTaBoB
MeTanesidTop nadek A u B BhIABNgeTCH HX CYymEeCTBEeHHOE pasflHuue.

MeTanenuTsl TpeThbero THNA CAaraloT HHXHIOW H MPAKTHYECKH BCIO
Cpe[HIOI 4aCTH paspeaa naukd B ¥ npencraenedsl pasHOBMOHOCTAMH yI'—
NepoaMCTHIX CYNECTBEeHHO ‘xnaunrcuamx claHueB, BelOefSeMBIX MO Mopha-
NIOrMH AarperaToB KMAHHTA: MEJIKO3ePHUCTHLIMH CIIOAgHO-KMAHHTOBLIMH B
OCHOBAHMH pa3pes3a, KpPYyNHO- H MEJIKOKOHKpelHOHHO-NapaMophuie CKAMH,
CHOMOBHAHO—BONOKHHCTEIMH, [APANIENEHO—~BONIOKHHCTEIMU M 1Ie CTOBATEIMH
u gp. Cnanumel Hepeako o6/afaT  NapaniefbHOR C/IOMCTOCThIO. [NaBHLI-
MH MHHEpA/IaMH KHAHHTOBBIX ClaHueb aBigioTcs xuauut (30-70), kBapu
(25~70), myckosut (pmo 25%), BTOPOCTeNeHHBIMH — CTABPOMAT, GHOTHT,
yriiepooMcToe BelmecTBO, miaruoknassl, Cpead akuecCOpPHBIX MHHEpalioB
OTMEHAITCH HIbMEHHT, PYTH/, UHPKOH, ANATHT, PyAHLIE. '

Heccnenopanie XMMHYECKOI'O COCTABA METAIe/IHTOB TPeThero THIA
(Tabn.5), npopenennoe no 84 NOMHBIM XHMHMYECKHM AHANH3AM, MOKA3bI-—
BAEeT; YTO STH KHAHHTOBLIE C/AHIBI NepBHYHO Gbiiu HanbGonee oGorameH-
HBIMH KAO/IMHHTOBBIMH PA3HOBHIOHOCTAMH Cpedd BCeX MeTAO0CANOYHBIX IO-
pon Ke#iBCcKoro kommiekca., B HeMeTamoppH3oBAHHOM COCTOSHHH 3TH OT-
7IOKEeHHs NpeacTaBisyii CoG0i NOBONBLHO WHPOKHA CHekTp TIYIMHUCTBIX IO—
pon # B cpeghem cocroginu Ha 70-80%, a B oTae/lbHEIX NPOC/IOgX M I'o—
pusonTax Ha 90% M3 Kao/NMHMTA C NOCTOSHHON NpPEMECHIO OBIOMOYHOTO,
BeposTHO, TOHKo3epHHcToro kpBapua (15-20) u mensmomefica no Konmue-
crBy KanueBo#l ruapotnions (0-25%). BaxHoll xapakrtepHucTukolt Mera-
nen¥ToB Naukd B saBiaseTcs WHMpPOKoe pacnpocTpaxeHue CYNLPUAOE W op-
raHi4¥ecKoro BellecTBa, COMAEPKAaHWe M SAKOHOMEPHOCTH pachpeneleHus
KoTOporo Guili HanGonee MOJHO OCBELICHB! W MPOAHANH3HPOBAHBI B NMPHH—
UMNHANBHO BaxHo# paGore Ce.A.Cupopenko u A, B, Cupopenko (1975).
HaapaHHBEIMH ABTOpPAMH HA OCHOBE COBPeMEeHHbIX MEeTOAOB HMCCilenNoBaHHs
Gulla NoKasaHa nepBuyHO GHOreHHAs M CelMMEeHTONeHHAf NpUpona opra—
HHYECKOI'O BelleCTBA B CNaHUAX KeliBCKOro KoMIlleKca.

MeTane/IiTel Y4eTBEpPTOro THNA OTAeNbLHBIMH MAalOMOMHLIMK M1ACTaMH
pacnonaralTCa Cpead MeTane/liTOB TPeThbero THIa B cpeaHeff gacTH
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Tab6bmuua 5

XHMHYECKHH CcoCTAB MeTaneiMTOB KeHBCKOrO CllaHUeBOr'o KOMIWIEKCA
( konnexkuun A.Il.Benonunenkoro, U.B. Benekopa, 0. U, Uneuua)

o 2 3 4 5 6 7 8 9 10 11 12
344 668 | 414 | 9/30r | 323 419 | 712 282 | 802 435 | 445 | 130/1
8i0, 74.30 | 71.48 [61.28 [57.18 |65.79 | 63.72 |58.74 | 54.57 | 57.59 |57.69 | 77.97 | 60.04
Ti0, 0.51 | 0.55| 0.0 | 1.08 0.80 | 1.42 | 220 | 2.8 | 2.45| 1.75 | 029 | 1.20
AL0, 12.18° | 13.45 [20.77 |26.40 | 80.68 | 80.75 | 31.90 |31.12 | 25.56 [25.40 | 12.48 | 17.33
Fe,0q 2.80 | 1.80 | 4.89 | s.80 1.53 | 1.34 | 0.95 | 056 | 1.17 | 3.33 1.16 | 3.23
Fe0 520 | 858 | 8.73 | 2.12 068 | 1.09 | 2.38 | 8.8 | 2.81 | 2.30 1.57 | 3.03
Mn0 008 | 0.08 | 0.31 |Cnems | 0.01 | 0.00 | 0.02 | 0.08 | 0.08| 0.025 | o0.015| 0.086
K Mg0 0.00 | 0,00 | 0,00 | 0.73 000 | 021 | 0.08 | 0.70 | 0.58 | 1.43 0.72 | 1.75
L0 0.23 | 0.25 | 0.23 | 0.60 0.20 | 0.0 | 0.22 | 0.95 | 1.20 | 0.80 0.17 | 1.58
Na,0 0.28 | 0.25 | 0,02 | 0.72 002 | 018 | 0.71 | 2.51 | 2.84 | 2.10 0.62 | 2.65
K,0 2.26 | 1.68 | 0.02 | 0.28 004 | 0338 | 1.02 | 1.68 | 2.75 | 2.02 2.85 | 2.07
H0~ 0.26 | 0.28 | 0.10 | 0.00 008 | 012 | 012 | 008 | 0.25 | 0.42 42 | 0.8

H,0" 2.19 | 1.17 | 1.41 = 076 | 079 | 1.26 | 2.02 | 0.57 | 2.79 1.90

fl.a.n - - - | 8.6 o - - " 1857 - = 1.10
P05 0.01 | 0.01 | 0,08 | 0.31 004 | 007 | 0,00 | 010 | 0.12 | 0.22 0.04 | 0.07
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T a6nuua 5 (nponomkenue)

K 1 2 3 4 B 6 7 8 9 10 11 12
OMITOHEHTHI
344 668 414 9/30r | 328 419 712 282 802 ‘| 435 445 130/1
COo, 0.00 0.00 0.00 - 0.00 0.00 0.00 0.00 0.00( 0.02| 0.02 -
soﬁm‘ 0.03 0.00 0.00 - 0.01 0.01 0.00 0.01 0,02 0.00| 0.00 L
F 0.08 0.07 |Cnenst - 0.00 0.03 0.02 0.04 0.04 | Cnepnw| 0.02 -
Cymma 100.36 | 99,72 | 99.52 99,72 (100,73 |100.12 ~| 99.80 99.61 | 99.45(100.20 [100.05 |100.29

Mpumvmeuuanue, 344 — rpasar-myckopuropstit cnanen, r,Tanumaniok (meranenur 1 tuna); 668 - rpa-
HAT=MYCKOBHTOBLIA CllaHel co CTAaBponuTOM M Buorurom, r.KonokonbHag (‘meranenur 1 Tuna); 414 - rpasar-cras-
ponuTopeit cnanen, r.llecnopag ( meranenur [I tTuna); 9/30r - craBponur-rpaHaropblt cnawen, r, Boprenwypra, ua
marepnanos H.B.Bensxosa (1983) (merarenur Il Thna); 328 - CHONOBMAHO-BOJNOKHHCTLIH KMAAMTOBLIH ClaHen,
r.Wyypypra (Meranenuts 11l Tuna); 419 - MenxoKOHKpelLMOHHO-NApaMophHUeCKHN KHaHWTOBBIL chaden, r.llecuopas
(meranenur 11l Tuna); 712 — npusMATHYECKM3EpPHHUCTEIR CTABPONHMT-KHAHMTOBBIA nyaruocnanel, r. Hycca ( MeTanennt
1Y rtuna); 282 - npuaMATHYECKH3EPHHCTHIE CTABPONMT-KHAHMTOBHIL nnarmocnaneu, r.lllyypypra (metanenut 1Y Ti-
na); 802 - kpynHOmOpGHPOGMACTHYCCKN) KHAHHT-CTABPONUTOBEIA cnapeu, r.Tapypra ( Meranenur Y tuna); 435 -
KpynHonophpupoGacTHYeCKHil KHAHUT~CTABPONUTOBLIE marvocnawel, r.llecuopag ( Meranepur Y Tuna); 445 - gpy-
cnonsHol cnaHem Co CTABpONATOM X KuamuToMm, I [lecuosas (meranenut Y1 tuna); 180/1 - peycmonsHo#t cnamen
C FpaHaTOM M CTABPOJIIMTOM, K cepepy oT noc, Kasepka, na marepnanop W, B, Benvkopa (1963) (meranenut V1 rtuna).



paspesa naukd B # MONHOCTHLIO cnarawr ee BepxHwl 4acTb., OHM npen-
cTapneHsl NOphUpPo6IaCTHYECKHMHE CTABPOINT-KHAHUTOBLIME 71 ArHOCaH~
HAMH M NPU3MATHYECKH3EPHUCTSIMM CHIOAMCTBIMH njarvocnadnamu, [inap—
HBIMH MHHepanamyu nopopa aBnssorcs kKuamut (10-30), keapu (35-50),
nnaruoknas (5-30), myckosur (10-85), crasponur (5-20%). B Hesua-
YHTE/ILHOM KONMHYecTBe NpHCyTcTByloT 6motut (mo 5%), yraepomucroe
BEUIeCTBO, HIILMEHUT, PYTW/, anaTHT, UMPKOH.

MayueHHe cocraBa MeTanejdTOB 4eTBEPTOro THNA Ha ocHoee 47 non-
HBIX XHMHYECKHX AHAMH30B [10KA3LIBAET, YTO OHH B NpHHUMOE GIH3KH K
MeTaneluTaM TPeTBLero THIMA, HO OT/IHYAIOTCH OT HHMX MOBBILEHHOK OC~
HOBHOCTBIO H LIEJIOMHOCTEIO. B HeMeTamophu3oBaHHOM COCTOSHHH OTHO—
cawpecs K YETBEPTOMY THIly CaHUL NpeacTaBnsimn coGoji HenpepbIBHLIH
psd OT CpaBHHTE/IbHO OBOrameHHBIX KAONHHHTOM 00 CYWEeCTBEHHO THAPO—
cnogMcTeiX MNMH, B npubnmxenHoM cpenHeM CocTaBe pacCMaTpHBAEMBIX
MOpPON OCHOBHEIMM KOMMOHEHTAMH, No-BHOMMOMY, 6bin kKaonuaur (50-70),
Kanuesas ruapocnona thna unauta (15-30), ob6nomouHble KBapun M mofe-
po#t mnar (15-30%). B kadecTse BTOPOCTENEHHOA NPHMECH, BEpOSTHO,
B HeGO/LILMX KONHYeCTBAX MPHCYTCTBOBAN Xelle3uCThIl X/I0puT ( okono
5%). PaccesHioe yriiepomMcToe BEUWIECTBO B METAMNe/IATAX HYeTBEPTOro
THIa TaKkxe NPHCYTCTBYET, HO B KONHYECTBAX MEHbIMX, YeM B MeTale-—
JATax cpenHeft W HWkHel uacTeli nauku B (Bemskos, 1963; CupopeHko,
Cupopenxo, 1975). .

[Nauka B, cornacHo nepekpelBaiomas MpeabiAyulyio, ClOMEHa OJHOPOd-
HEIMH MYCKOBHTOBBLIMH KBApuMTamMu ( MepBHYHO CymeCTBEHHO KBapuebBble
NCAMMHTEl C THAPOCIIOAMCTLIM LEMEHTOM) Mo BCeMy paspe3y nauku, Me-
TalMeuThl Ha 3TOM YPOBHE paspesaa CllaHLUeBOr'o kommiexca KeifB oTcyr-
creyloT. Pacnonaraomagcs seiue naska [ NpakTHuecKd NOMHOCTRIO Cillo-
HeHa MeraneluTaMH. B 9Toji nauke npenBapHTEeNbHO BHIASNEH O[MH, Ng-
TBIf, THN METAane/MTOB, NpeacTableHHblfi KpynHonophupoGnacTHIeCKHME
KHaHHT-CTABPOJIKTOBLIMI CITIOAMCTBEIMHA V18I HOCTI AHIAMM.

T'naBHBIME MHHepanamu cnauues sapnsiorcs keapu (20-50), MyckoBut
(1020, ho 40%), nmaruoknaa (10-30), crasponur (10-35), kuanmt(10-
.20%). TlocrosuEo npucyrcreylor Guotut (mHorpa no 5-10%), wibMewnr,
pyTHN, LUPKOH, AMATHT, ymepon.uc'roe BemecTBo, BTopH4HBIE MHHEpPAaNb! =
xnoput ( po 5%), smupor.

Ws paccMmoTpenHs XHMH3Ma MeTane/ldToB Ha ocHope 37 XHMHYECKHX
aHalH308 BBITEKAeT, YTO M0 CBOOMY COCTaBy OHM Haubonee GNH3KH K.

' MeTanenuraMm werBeproro Thna ( nauka B), oriMuagchk OT HAX HECKONH—
Ko Golnbilelfi OCHOBHOCTBIO H WENOYHOCTEIO. B y:CpenHeHHOM ne ppU4YHOM
COCTaBe MeTaNne/iTOB NATOro THNA OCHOBHBIM KOMMOHEHTOM, MO—BHIH—
MOMy, SBASNICA THApocmonkcThili Matepuan (30-80%). BropocreneHHbi-
mit Gpiin kaonuunt (10-30), obnomounsie kpapn (15-20) u nnarkoknas
(10-20%). BoaMoxHo, B KayecTBe He3HaYUTe/IbHON| MPUMECH MPHCYTCT-
BoBajl We/le3HCThil x0pAT (okono 5%). Konuuectso paccesHHoro opra-
HHYeCKOr0 BelleCTBA B MEeTanendTax PaCCMOTPEHHOrO THI&, MO-BHAMMO-—

. My, Bmio eme MeHbUHM, ueM B nauke B.

Cocras nopon nauku [, coxpaHuBumxcs Ha Boapumx Kefibax B Had-
Gonee MOrpyXeHHBIX y4acTKax IVIAaBHOji CHHK/IHH&/IM, HEeyCTOH4YHB M Hame-
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HseTca no npocrupanuio (Benukos, 1963). 'maBHbIME MEHepanamu no-
ponw sensiorca kBapu (55-70), myckosur (6-20), crasponur ( ~10),
6uoruT (2-6%). B HesHAaYMTeNbHOM KONMMYECTBE OTMEHAlOTCH HIIbMEHMT,
pyTHIl, UMPKOH, ANATHT, YI'IePOOMCTOE BelleCTBO. _

Wa-ca Hebonbuioro ofbemMa MMEIOMMXCS AHATMTHYECKHX AaHHbIX (7
MOJHBIX XAMHUECKHX AHANM3OB) BCe MeTAaNendTsl Naykd [| ofbeauHeHE
ycnoeHo B oaMH, mecro#f, THn. Cocras MX wHpoko BapbupyeT. [1pu nane-
HefflIMX MCClleOBAHMAX CpeaH MeTanenuToB naudku [1, Beposirao, MOryT
6EITE BeIENIeHBE! N0 KpailiHe#t mepe nsa Tuna, Ha naHHO# cTamud H3yyeH-
HOCTH MOXHO [&Th C/efylouylo NpHGIHMXEeHHYI0 OUSHKY CpPeiHero neppHu-
HOr'0 COCTaBa MeTanenuTop wecroro Tuna., [lo-BuguMomy, npeobianaio-
MM KOMIIOHEHTOM HMCXOMHEIX nopon Gelna ruppociiogucras rauHa (60-
70), a propocreneHHbIMH - KaonuuHT (5-20) M xeneaucTwiii xsa0puT(5-
10%). O6noMouHas HACTb NOpOJ, BEPOSTHO, claranack kpapuem (okomo
20-30) u noneeniM umarom (5-10%). Mo paHHEIM meTporpaguyecKoro
H3y4eHHMs, COBNAOARIIMM C pesynbTATAMH NpeabIAyLMX HCClenoBaHHi,
MeTane/uTel nadku [1, no-BHOMMOMY, OTIHYAITCH HAMMEHBUHMM COaep-—
MaHHeM OpraHHYeCKOoro BelleCTBA CpedH APYTHX MeTAane/IiTOB KOMIWIeKca,

B ceasu ¢ TeM uTo nopomsl nadek E u )X Becema CymecTBeHHO OT-
NUYAalTCH OT pacCMOTpPeHHBIX Bbllle OOpA30OBAaHM{ OCTANBHON HACTH Keji—
BCKOI'O CIaHLUEeBOr'0 KOMIJEeKCa, & TaKXe B CBS3H C TeM, YTO HOBBIMH
naunbimu J1, A, Tackensbepr u B,T.Tackenw6epra, B.T.3aropoagHoro u
APYTHX HCCllenoBaTejielt nmoaTrBepxpaaeTca npeanonoxenune J1. fl, Xaputo-
HoBa (1966) 06 MXx nNpuHAQ/IeMHOCTH K MMAHOPA-BAP3YICKOMY KOMIIeK—
cy, OHM B HacTofmedl cTaTbe geTalnkHee He pACCMAaTpPHBAKOTCH.

[lpopeneHHOE HCCNeNOBAHHE H*COBOKYNHOCTBL ‘pe3y/NbLTATOB Npeabiny—
wux paboT NO3BONAIOT cAeNnAaTh HeKOTOpble OfIEe BLIBOALI OTHOCHTE/IBEHO
9BOJIIOLMHM COCTABA MEeTANelIdTOB B paspeae KeH#BCKOro ClaHUeBoro Kom—
nneKca # MepBHHHBIX YC/1OBHEA (OPMHPOBAHHS HCXOMHBIX TVIHHHCTBIX IO=
poa. C TOYKH 3peHHs MEepBHYHOrO COCTABA MEeTANeNHTOB B npeaenax cob-
CTBEHHOI'0 Ke#BCKOr'o KOMINIeKCa MOI'YT GHITE BblAe/leHbl TPH OCHOBHBIX
ypoBHs, [lepeblf cooTBeTCTByeT nauke A, BBepx M0 pa3peay KOTOpoOifi
HabmofaeTCa pe3KHit nepexon OT CYMECTBEHHO I'MAPOCIIOOMCTONO K XJo-—
PAT=MOHTMOPH/VIOHHTOBOMY COCTAaBY HMCXOAHBLIX I'NIMHHCTHIX MPOAYKTOB.
OpHOBpeMEHHO C 3THM pe3K0 CHHXAaeTCHd poNb O6G/IOMOYHOR MOJIeBOWINAT—
KBapueBoii 4acTH B NepBHuHOM coctape rauH. B, K.lonoesernkom (1977)
HA OCHOBAHMH NpPOBefeHHO'0 HM onpoGoBaHHs M H3y4YeHHs paspes30B cle-—
LHpHYECKHiT COCTAB BEepXOB Nadykd A HHTeplHpeTHPYeTCH KaKk pe3y/bTar
NlaTePUTHOTO XapakTepa poAOHAYANBHBIX MPOLECCOB BHIBETPHBAHHMHA, A
camy mopoabl - Kak ocapouHsie deppuanursl. Hccnenopamns A.T1.Beno-
nuneuxoro u l0.H.,Wnbuna He noareepaunu panHelx B, K. onoeexka,
npuBeneHHbIx B Tabn, 18 ykasanHom Beile paboTel, a MHTepnpeTalus pe-—
3YNBLTATOB NOCTATOMHO NETANBLHOTO M3yYeHHs Nauku A, Kak NOKasaHo
Bbllle, MPHBOAAT K MPeACTAB/IEHHIO O BAXHON PONH XJIOPHT-MOHTMOPHI-
NOHMTOBBIX INIHH B COCTaBe ee BepxHel 4YacTH. ;

-Bropoit ypoeeHb cllaHleBOro KoMIVleKca, BhIASNgIOUMiACH [0 MNepBUY—
HOMY COCTaBy MeTanejHTOB, COOTBeTCTByeT nayke B M xapakTepnayercs
B HejioM npeobianaHHeM KAOJHHATOBONH COCTAaBNAOMEH B HCXOOHBIX INlH—
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HHCTBIX NOPOJAX MPH TEHOEHIMH POCTA BBEpX MO paspe3y 3Ha4YeHHs I'HO-
POCTIOUCTOrO KOMIOHEHT A,

T perut oGoGmweHHbI# ypoBeHb PACNPOCTPAHEHHS MEeTAaNne/uToB obbenu—
paer nauku [' u [1, KoTopele oTiM4aloTCa Beayue#d ponklo NepBHYHO I'Ma-
| pocnogucTOro BemeCTBA C Pe3KO MOAYHHEHHBIM 3HAYEHHEM KEOJMHHTA.
Beepx no paspeay B HCXOOHBIX I'VIMHAX YBe/lWYHBAETCs CoaepXaHHe 06—
7IOMOYHOIO ' KBAPIA H HECKONLKO yMEeHbIUAeTCd CodepXKaHHe OGOMOYHOIO
[O7IEBOWNATOBOrO MaTepHana. ‘

IlprBepeHHBle BEHIBOOBI HE MPOTHBOpPEYAT CYWECTBOBAHHIO BbIAE/IEHHBIX
U.B.Bemkoseim (1963) Tpex MakpopuTMOB B paapeae COGCTBEHHO Kefi-
BCKOI'O CiaHIeBOro Kommiekca, [lepBelif M3 HHMX, COOTBETCTBYIOWHil Yep—
BYpPTCKO#l cBATe, ofbemuHseT nauku A u B, KoTopble MOXHO paccMaTpH-
BaThb B KadeCTBe HHUXHell, TpaHCrpeCCHBHOH 4YaCTH pa3pe3a KOMIJIEKCa.
Bropo#i MakpopHTM, cooTBeTcTByloumit naukam B u [ ( Belxuyprckas cBu-
ta), W TpeTHii MAKPOPHTM, npeacTasneHHsit nauxo#t [1 (necnosoryunpos-
cKag CBHTa), IO COBOKYNHOCTHM [PH3HAKOB OGpPAS3YIOT perpeccHBHYIO 4acThb
paspe3a KoMmnnekca. Takum obpasoM, B paccMarpuBaeMoM ofbeme cllaH-
UeBbll KOMIVIEKC $B/IFETCH MOMHbIM TPAaHCT PeCCHBHO=-PEer PECCHBHEIM Me—
rapuTMOM.

B ofoCHOBAaHHH TpPAHCT PeCCHBHO-perpeCCHBHON MOOeid KeHRBCKOro
CllaHLeBoro KOMIVIEKCA BaXHOe 3HAYEeHHE MMEIOT 2BOJIOUMA M 0coGeHHO-
CTH coCTaBa MeTanefluToB. T ak, Haubonee oborameHHsle GHOMeHHEIM Op-—
raHMuecKHM BellecTBOM MeranenuTs nauyku B (Cupopenko, CupopeHko,
1975), nepBMuHO OT/AraBmIHeCs B YC/IOBHAX BOCCTAHOBHTENLHLIX Gacceii—
HOBBIX ¢alii, NOMHOCTLIO MPHYpPOYEHEl K TPaHCMPeCCHBHOMY MAaKpOpHTMY
W Hauboflee THMHYHO PA3BHTHI B HUMHei#l M cpeaHell yacTax ero paspe-
sa. B GasanbHOM ypoBHe 3TOr'0 MaKpOPHTMAa pacno/laralTcsd OepBHYHO
o6orameHHsle UGJIOMOYHBEIM MATE PHATIOM MeTAallefluThl, ACCOUHHPYIoUHe C
MeTancaMMHTAMHM W KBApLEeBbIMH I'pDaBellHT aMH.

B npepenax perpeccHBHBIX MAKPOPHTMOB BBepx MO paspedy yMeHb-—
waeTcs poilb, NepBHYHO INIHHHCTOI'O. MaTepHalna, pe3Ko CHHXaeTcs IpH-
MeCb OpraHH4ecKoOr'o BemecTBa, BO3pacTaeT pollb NepBHYHO 06I0MOY-
HOlt wacTH mopon.

XapagTepHo, 4TO pachpepefieHMe THTAHA M HEKOTOPBIX APYTHX MAallbIX
3JIeMEeHTOB B LEJIOM coljlacyeTCsi C pacrnpeaefleHHeM INVIHHUCTOr'O Belle-—
cTBa,

[Mprypo4eHHOCTE NOAABASKIIeH YACTH MNEepPBHYHO KAOJIHHHTOBOI'O MAa-—
Tepuana K TPAHCIPeCCHBHOMY MAKPOPHTMY YAOB/IETBOPHTENILHO O6BACHA-—
€TCH CHHXPOHHBIM pPA3MBIBOM H MEPeOoTiIOKeHHeM MPOQyKTOB MpealecT-—
BOBABIIEro I1yGOKOrO BbiBETPHBAHHMS, YTO COOTBETCTBYET W BaI/siam
npyrux uccnenosareneii (Benskos, 1963; Tonopenok, 1977). Peakoe
YMEHbIIEHHe pOJM KABOJIMHHTA, CMEHHBLIENOCH B [ePBMYHOM INIHHHCTOM
Marepnane HAPOC/IOOMCTHIM BElleCTBOM B perpecCHBHON 4ACTH padpe—
3a,00b9CHAETCHA BOBJ/IeYEHHEM B MPOLECCHl Pa3MbIBA MEHee BbIBeTPerbiX
nopoa B o6/1ACTH MHTaHHA. DTOMY COOTBETCTBYET M NMPHCYTCTBHME 06/0-
MOYHOM [O/IeBOLINATOBOji MPHMECH B NEepPBHYHOM COCTABE IVIMH HM30B
[NepBOro perpecCHBHOIO MaKpOpUTMA,

E
b
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Bonbuwe Bcero BonpocoB BBLISBIBAIOT NpHpoaa H ycnoBus ¢opMupona—
HHA MeTanellnTOB BepXCB MNavdKH A. Ecnn npopeneHHasi HaMH PeKOHCT=—
PYKLAs NpPOTOCOCTAaBa MeTane/IMTOB BepHAa, TO MPOHCXOXOSHHe nopon
BepXOB NAa4YKH A He MOXeT CBU3bIBATHECH C PA3MBIBOM H M pPeOTIOKeHH—
eM Hapbo/fieé 3pefiblX 30H KOphl BLIBETPHBAHMA B obBlacTH NHUTaHHd, - Xjo0-
PUT—MOHTMOPHIITIOHHTOBBIt NMepPBUYHBIA COCTAB METANENIHTOB MPHBOOMT K
NpeanofoXeHnio 0 TOM, YTO 3Tally HHTEHCHBHOI'O pa3MbIBA M e peOTilo-
WMEeHHHA KAoJIHHHTOBBLIX KOp BiIBeTpHBaHH s MpealecTBOBAJIO HelloCpeaCcT-—
BEHHO C HHM e CBH3aHHOe HaxolvieHHe B KelBCKoMm GacceiiHe BecbMa
CneunpHYeCKUX KEJIeSHCTHIX IVIMH, BOSHHKWMX B pe3yibTaTe pAas/IoXeHHs
BY/IKAHHYEeCKHX TYPOB MK nemyioB., He HMCKiIOYEHO ayTHreHHOe ofpasoBa-
HUE JKENe3HCTHIX X/IOPHTOB M IMIMHACTBIX MHHEPA/IOB BCNeACTBHE OCOBBIX
ycnoBHi B 6acceiiHe CeMMEHTALMHA, BOSHMKLIMX OO BANGHHEM MOCTBYII—
KaHH4YeCKHX sB/eHHH,

HekoTopsne ocobeHHOCTH
cocTaBpa ¥ ©@©BONKKIUHH
anNnIOMOCHNHKATHBRX MeTaocaOo4HEBH X
nepon paHHero anokxkewmMb6png
BoCTO4YHON wacTum BanTHACKOro MHUTaAa

lpoBeneHHble ABTOPOM HMCCMIeROBAHMS H CNENHMaNbHBIf AHANH3 NATepa-
TYPHBIX [AHHLIX NMO3BOMAIOT B KAdecTse NpUMepa peayiLTAaroB HCIONL30—
BaHMs NeTpPOoreoXMMHYECKHX MEeTONOB B KOMIIEKCe C I'e0/IorHYecKHMHA
paccMoTpeTh HeKoTopsle ofblHe 4HepThl COCTAaBA H 3AKOHOMEPHOCTH 3BO-—
MOUHA XHMH3MA MEePBHYHO TePPHI'eHHEIX paHHEeNOKeMOGPHHCKHX anioMOCH-
NMMKaTHLIX MeTaoCafoyYHbiX Nopon BocTouHO# uacT BanTuiickoro muTa,
[Ipn aroM MeTanenuTel, NpeAcCTablsiomue ocobblli HHTEpeC, paccMarpHuBa—
lorca noapo6Hee, YeM MeTamMopbhH3oBaHHBIE K1ACTONMHTH., MHTepec k HUM
CBfizaH CO 3HAYEHMEM [epBHYHO TVIHHMCTHLIX NOpOA HapgAy C PeflHKTaMH
‘KOp BLIBETPHBAHHH A7l BBHISIB/IGHAS H [O3HAHHA CTDATHrpapudecKHX Ne-
pepeIBOB M 3N0X BeiBeTphBaHusa B ackembpun ( Sederholm, . ,1931;
lonkanos, 1935; Kparu, 1963; Herpyna, Bousos, 1975; Cupopenko,
1974; Cupopenko, JlyHeea, 1961; Cupopenko, Yaiika, 1970; XapuToHoB,
1966;: Sckona, 1967). {

B npeeHefimwem, noapXe#CKoM C TO4YKM 3peHMs aBropa, dyHOaMeHTe
nokemBpua peruoHa (Benbkoe u ap., 1971; Topsawnoe, 1970; I1penos-
ckuii, 1970, 1971) ray6oko meTaMoppu3OBaHHbIe H I'PAHHTH3HpPOBAHHEIE
TeppUIeHHBIe MOPOALl YT ANLIBAIOTCH JIHIL MPEANONOKHTENLHO, B DCHOB-
HOM 1O Pe/IMKTOBBIM HepraM MX XAMH3Ma., Bea pononeuTensHOro rybo-—
KOI'o M3y4YeHMs CYAMTe 00 MX npupone H MepPBHYHLIX ycCnobHax (opMHpo-—
BaHNE 3aTpyaHATensHo, [MONBITKH PEeKOHCTPYKUHH YCIOBHH CeaMMEeHTOre—
He3a 3TOro BpeMeHH, HaapanHoro W.B.BenbkobeiM u M, Y. [y6poBcKuM
npororeem (Benskos, 1975), nomubl 6BITH NPOAO/IMEHB! C MNPUMEHEHH—
©M HOBBIX METOAHYEeCKHMX MpHeMOB.

B HuXHe- M BepXHeapxelCKHX CynpakpycTanbHbIX kommnexcax (B
cMeicnie pewennii Y¢uMekoro oBamanns — Kennep u ap., 1977), nowa-
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muxcs Ha apeBHefiwnit GyHaaMeHT, MeTamMophH30BAaHHbIE TeppUreHHbIe
ocafodHble MOpoAbl YCTAHABIMBAIOTCH AOCTOBEPHO M NMpeACTaBleHbl WH—
POKHM CHEeKTpOM pasHoBHAHOCTej, COMOCTaBHMBIX [0 xHM:-iaMy c gaHe-—
poaoiickumu (Benwbkos u ap., 1977). K paccmarpupaeMoMy YPOBHIO OT-
HOCHATCH MeTaocankdH amMpubOoNUTO-I'HeiiCOBbIX ACCOUHAaUMil KONLCKOH M
feqloMOpPCKOll cepsil, kefeaopyaHbix Toau [lpuimasgpoBckoro paiioHa,
nebsMUHCKOI'0 M KOJIMO3e PCKO=BOPOHHUHCKOI'O KOMINWIEKCOB W I'PAHy/IHTO—
BBIX Aaccoudalui canhuoryﬂnpoacxoro ¥ KaHOaNaKUWCKO—KOJIBUIKOIO KOM-—
MNeKCOoB.

Beicokas cTeneHb MeTaMoppusMa H HeAOCTATOYHAS MHTONOTrHYecKas
H3Y4YeHHOCTb MeTaoCano4yHbpIX NOopoaA AAHHOIO YPOBHA He MO3BONAKT OXa-—
PAKTEpPHIOBATE MX C TOYKM 3peHMs nepeH4Ho# rpanynomeTpuu. OaHako
ofmpe 4epTel HX XHMH3Ma H PelIMKTOBble OCOGEeHHOCTH CTPOeHMS YKasbl—
BAIOT Ha TO, 4YTO Cpead HHX NepBMYHO NMPUCYTCTBOBA&/IH Kak 3epHHCTHIE,
aneBpO-NCaAMMHTOBEIE, TAK H INIMHHCTHIe ofpasobanng. [lpucyTcreue KOH-
r7ioMepaToB YCTAHOBIIEHO B PA3JIHYHBIX 4acTax obmero paspesaa B psage
paiioHOB.

KoHryiome paTel pacCMaTpHBAEMOrO YPOBHSI OGBIYHO HMEIOT OJIANOMUK—
TOBBIH MM« MONMMAKTOBLIA cocTap ofnoMouHolt uacti. Cpean rainek M
0OIOMKOB — OpeBHeliuHe MNIarHOrpaHHTHl, MPAHONMOPHTO=- H [AHOPHUTO-
raejicel, ampubonuter (Barnesa, Benwkos, 1958; Benokos, 3aroponssii,
1977; Bornanosa, Ed¢umor, 1977; T'apupynun, 1971; Makuenckuit, 1973;
Cupopenko, Jlyueea, 1961; Cunopenko m ap., 1972). HauGonee npesine
B3 KOHIVIOMEpPATOB OT/IMYaloTcs npeobiajaHdeM [jlar MOrpaHUTHEIX ob6noM-—
KoB. B BepxHMX uHacTax paspe3oB OaHHOI'O YpPOBHA cocTaB 06/10MOYHOM
YacTH KOHIVIOMEpPATOB YC/IOKHSeTCH: Halle BCTpevalTCsd KBapliebbie 06—
NOMKH, (ParMEHTE PASNMYHBIX THefCOB, CNAaHIEeB, METaByIKAHATOB OC—
HOBHOI'O, CPe[HEro M KHC/IOrO cocTaBa., THNbl UeMEHTOB HM3y4eHBl Hedo-—
CTATO4YHO., D paoe cilydaeb OTMeHYaeTcd NpPACYTCTBHe B LeMeHTe Tyd)O—
reHHoro marepuana cpegHero coctaba. KoHriomeparel gpeBHelIHX KOM—
NfIeKCOB HepenxKo NpoCTpPAHCTBEHHO ACCOLMHPOBAaHLbI C ByNKaHH4YeCKHMH
nopogaMH M XapaKTepHaYIOTCs 1IPpepbIBHCTEIM PACHPOCT paHeHneM, HeBonb-
woii ¥ BeCbMa H3MEHYHBOH MOIIHOCTBLIO.

IlepBHYHO 3epHHCTHIE TeppHreHHBIEe MeTAaoCAalKH paccma'rpuaaemom
YPOBHS, NpeacTaBlleHHble T'HeficaMM, ClaHlaMH M KHC/BIMHM I'DaHYIHTaMH
(Anronok, 1976; Benonuneuxkns u op., 1973; Benbkoe, 1963; Benses,
"1971; Borpasosa, E¢umos, 1976; Bunorpanoe, 1977; Makunesckuii, 1973;
Mupckasg, 1975, 1977; Ilpenoeckuii, 1970, 1876a; Peaxosa, 1977), uac-
TO MPOCTPAHCTBEHHO ACCOLMHPOBAHBI C METABYNKAHHTAMH OT OCHOBHOI'O
no kucyioro cocrapa, Cyas no XMMH3MY, 3TH MeTaoCafo4Hbie MOpoab!
ne peHYHO SBNS/IACH B OCHOBHOM I'payBakKamH, B MeHblleji Mepe cybrpa—
YBAKKAMU M elle pexe apKo3aMH C BapeHPYOMHKM COOepXaHueM Kapbo-
HATHO=TTIMHACTOH npuMeck. OcofeHHOCTSMH 3THX MOPON ABNAIOTCH H&CTO
BhIpaXKeHHoe npeob/lanaHne HaTpa Hal KajnM, yMepeHHas WIH HH3Kag CTe-
NeHb OKHCIIeHHSl XKejle3a, HEeCKONBLKO MOBLIWEHHOE COAepkaHHe H3BECTH
H NOHHMeHHoe - KpemHesema, Cpead apko3oB O6GbIYHEI [WIATHOPA3HOBHO-

HOCTH. Hepenku nepexonsl ot np@um& nopoa K TyhbhuTaMm, HTO Ha-—
-
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we Bcero NpogBigeTCH ONg rpayBakk, [lna nocnenHMx, KpoMe TOro, Xi-
PaKTepHO NMPHCYTCTBHE BLICOKOINVIMHACTBIX pasHocTel.

Pacnpenenenne neppH4yHO TEppPUreHHLIX 3€PHUCTHIX MOPOA MO OCHOB—
HOCTH B paspese pacCMaTPHBAEMOIO YPOBHS SABNAETCH CIOXHLIM, OOHA—
KO MOMHO CKa3aTh, 4TO HaHboONee KHCAble PA3HOBHOROCTH TAIOTEKT K
BEepPXHMM dYacTaM paspesa. 2To 06ycnoBneHo, C OOHOK CTOPOHBI, T'OMO-
OpoMHO# sBoMolMed COcTaBa BYNKaHHYECKHX NPONYKTOBR, & C Apyro#fi —
Hapacrawoome#f K KOHUY NAHHOIO OTpe3Ka BpeMeHH crabuiusauuell Tekro-
HHYECKOT'O peXHMAa M NOBLILEHHeM CTeNeHH OCANO4HOM! au((epesnHam,

[TepBHYHO TMIHHHMCTHIE MeTaoCankd obCy»[aeMor'o ypoBHS, NPenCTaB-—
7IeHHble PasHOob PasHBEIMH INIHHO3IEMHCTHIMH KPHCTANNHIECKAMH ClaHUAaAMHK
B IMHejcamy, OBHAPYXHMBAIOT SHAYNTENBLHO MEHBIYI0 CBA3b B NPOCTpAH-
CTBEe C MEeTAaBY/KAHHTAMH IO CPABHEHHIO C MepPBHYHO 3G@PHHCTHIMH MeTa—
ocagkamu, OHH BHO THIOTEOT K 4HaCTAM paspe3a H 3TanaM Pa3BHTHS,
CBA3AHHBEIM CO CTabHunH3auMell TEKTOHHYECKOIO pexHMa, W JIOKAaNnu3yloT-—
Cfl B OCHOBHOM HA ABYX MNOLYPOBHSX.

[lepBerit moAypoBeHbL MOABNEHHS METANE/NHTOB = HH3BI H CPe[HSAS YACTH
XeTonaMOHHCKOH# Tomuu apxe#ckoro Ge/IoMOPCKOIO KOMIJIEKCa H ee aHa-
.oroe Ha Konkckom nonyoctpoee u B Kapennu, WaTepecylomme Hac no-
poabl MPUCYTCTBYIOT B BHAE NpephIBECTHIX H /IMH3OBHOHBIX MPOCTIOEB,
06BIYHO HeBOo/bLod MOUMHOCTH, NpeACTAaB/ieHbl I'HeficaMM M KpPHCTAanio-
CllaHnaMi C KHAHHTOM, CHIIIAMAHHTOM, KODPAMEPHTOM, I'PAHATOM, CTaB~
POMIUTOM, MYCKOBHTOM, GHOTHTOM, smumoToM, momamrom (llypkus u ap.,
1962). Ecnu, Kak OTMeYeHO Belile, B MX 4HC/e pacCMAaTpHBaThL MeTane—
NUTE Xe/le30PyOHLIX CepHil, TO Cpead MCXOOHBIX FIIHH OKaxyTcs obpaso-
BaHHd WHPOKO BAPLHPYIONEro COCTaBa OT S{AlL- mo ALALK =~
nenurop (kanmeBoro u cnaGo BbIpaMeHHOro HATPOBOTO YK/OHA) M OO
F'e"MgV\- ¥ CMeUlIaHHBIX MEeJ/IATOR, HEepPe[KO C CYLECTBEHHOH PONLIO XJ1O-
purosoro marepuana ( FeMgAl- u Fe Al -rpynn) u npumecsio
Kap6oHATHOTO H KpeMHE3eMHCTOI'o MmaTepnana. PeMHYHOCTH MeTaneliH—
TOB pacCMaTpEBaeMOr'o NoAypoBHS B cpedHemM cocraenser okxono 0,100,
koneGnsce or 0,010 po 0.800 (prc.8). PasHOBHOHOCTH yMepeHHO BEIpa-
WeHnoro Kanmesoro yknoma (rpynmer KAL' u  Fe "MgK ), xax npa-
BH{I0, BCTPeHAloTCs Cpefld MeTane/uToB HeBbICOKO# ocHopHOCTH, [1pume—
phl XapakKTepHHEIX COCTABOB C YKa3aHHWeM INepBMYHO# NpHpoasl MpHBEe—
Hb1 B Tab6n.6. [Ona THnHYHBIX OBpPA30BAHHE B Ue/IOM [OCTATOYHO HeTKO
BHIpaXieHa oGpATHAS 3ABHCHMOCTE MeXNy (eMHYHOCTHIO-YACTHOH INVIHHO=-
3EMHCTOCTBIO W OCHOBHOCTBIO-OTHOCHTENLHON KanuesocThlo (napamerp
K). PaccMoTpeHHbie® NOpoAbl — NPOAYKTH ONEPeXAlOmero W OTYACTH CHH—
XPOHHOI'O BBIBETPHBAHWS PASNIMYHBIX NOPOHd, B TOM YHC{le OCHOBHBIX H
KHCNIBIX TY¢oreHoB.

Xapakrep acconuMamdit MOpoR yKasslBaeT Ha BO3MOKHYIO CymeCTBeH-
HYI0O POk B NOSBAGHHH HMCXOOHBIX I'NIHHHCTBIX NPOAYKTOB TAKMe H Npo—
HECCOB NMOCTBY/KAHHYECKOr0 THAPOTEPMANLHONO pPa3jloMeHHd MATEPHH-—
CKuX nopon objacteji cHoca.

Bropoit nogypoBeHb pasBUTHg MeTANEIATOR = JIOYXCKag Tojla H ee
aHanoru, T.e. BepXy paspesa KONbLCKO-OE/10MOPCKOr'o KOMIWIEKCA apxed.
[lns aToro MOAypoBHS XapakTepHO paccegHHoe pacfipefe/leHHe pacCMAT-
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Puc.9 . [lons cocraBoB MeTanelnuToB nokemGpua Ha gHarpamme GemMAYHOCTL-COOTHOWEHHKE [e/loYed~4acTHas Tix-
HoseMHCTOCTE (0o pammbiM 450 THMHWHLIX npoB).

[parnusl none it METANeNHTOR Ce AYIOKX ypopre#t (cM. Tekct): 1 - XeTonamMGHHCKOro, 2 - JIOYXCKOT'o, 3 = THKWe-
sepcKo-KefiBcKkoro, 4 — Gepraynbckoro, 5 — capuonuickoro, 6 ~ HuXHe- W cpegHedTy/HicKoro, 7 - 3aoHeKCKo-
cyficapckoro, 8 - nagoxckoro, 9 - pudefickoro. 3oHel cOCTaBoB KnacronuTo: KB ~ xpapueswix, [IKB -~ nonepom-
naT-KBapueBLIX H cluoaucTo-KBapuepwix, APK - apkososbix, CI'B ~ cybrpayeakkoesix, B - rpayeakkoswex, MB -
MenaHoBaKKoBhiXx, CybBepTHKANbHEIE 30HEI: I - cofcTReHHo rauH, [l ~ BriCOKOrnMHMCTHIX, |l - HOpManbHmEIX, 1Y -
MAaNOTJIMHKHCTEIX W Ge3r/IHHECTHIX 3epHHCTHIX MOPOA.



Ta6nuua 6 )
THNKMUHBIE NPUMEPLl COCTABA METANS/TMTOB apxes
( nocnepane ngpe npobel — 7IOYXCKMii MOAYpPOBEHB)

KoMnoHeHThI )

W napamerpsi | Mp.2230 | p.3-24| TMp.8-1 |Mp.528-1| 1p.321-64

cocTasa
510, 69,88 69,96 41,98 53.48 36.02
Ti0, 0.52 0.46 0.24 143 2.10
AL0, 26.85 16.78 15.22 20,97 26.52
Fe,0, 0.51 1.20 1.45 1.74 4,71
FeQ 0.80 1.64 32.93 9.79 12,74
Mn0 0.0 009 | = 0.60 0.16 0.17
Mg0 0.27 1.21 2.92 4.07 7.76
Cal 0.82 0.62 3.48 0.84 0.93
Na,0 0.18 1.88 0.21 147 0.51
K,0 0.24 4,74 0.10 3.63 4.16
H,0" 0.48 |[HL0™-0.i7 |H0™- 0.08 2.58 [H,0™0.14
.Sosm He onpenensnace 0'.90

Moo - He ompl 2,22 1.33 Heomp, 3.8l

Cymma 100.10 100.45 100,54 | 99.47 99.77
F 0,018 0.052 0.772| 0278  0.684
A 253 75 83 129 192
‘K 1 21 2 14 36

Mpumeusanmune. Ip 2230 - rauHoseMucTHl KBapuuT, [le-
4erybcKoe MeCTOpOXAEeHHE Xefle3HCTEIX KBapu¥ToB, KO/NbCKMiE NOMyoCT-
poe ( nepeuuno S{1ALl -nenur THNa KaoiMHa C NPEMECHI0 KpeMHE3e—
Mma), komn [1.M,lopanaoBa; np,3-24 — MyCKOBHT-NONEBOWNAT—KBaple—
Bhuili CnaHel, T'MMONBCKOe MECTOpPOMAEHHE XeJle3HCTHIX KBapusToB, Ka-
penus (mepsuuno ALK -nenut, BepoaTHO, WIIMTOBOrO THIAa), Konil
B. M. Yeprosa; np.8=1 - rpasatit, THMONbCKOE MeCTOpOMOeHHE MKefle-
aucThIX KBapuutop, Kapenns ( Fe Al —MeTanenuT, nepBHYHO CymecTBEH:
HO Xelle3MCTO-X/IOPHTOBEI € NpHAMechlo KpeMHeaema), koan, B. M, Yep-
HoBA; np.523=1 - rpaear-CHNIUMAHHT-GHOTHTOREIH THelfic, BepXOBbd
pJiorTs, Konbckuit nomyoctpos ( Fe"MgK ~MEeTane/lAT NepBHYHO MAr
He3HaNnbHo-Xe/le3aCToro ruapocHiomictToro tHna), koan,C,MW.Makuencko-
ro; np.321-64 - KuaHAT-rpeHaT-OHOTHTOBHII THefic, ceBepo-3ananHoe
Benomopbe, Kapenns (nepsuuno  Fe MgK —nenur win cmewannmi,
BO3MOXHO, C NPHMECHIO S1 Al -nmenuTa uAM FHAPOOKHCIIOB AMMOMH—
Hus) , konn l0.B.Bornanosa.
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pUBAEMEIX TOpo[, YTO, MO-BHAMMOMY, OOYC/IOBIIEHO COYETaHMeM Mpolec—
COB CelMMEHTAUMNK ¥ CHHXPOHHOrO BEIBeTPHMBaHHg., MeTaneinTshl npeAcCTan—
nleHbl THejficamMu ¥ claHlamm c rpaiaroM, GHoOTHTOM, CTaBpOJINTOM, B
1e/OM OT/IMHAIOTCS MOBbIeHHON bemuynocThIo (cpenusaa penuunua F
okono 0,240 npn pasbpoce or 0.035 mo 0.800). IMo nepsuusolt npupo-
pe sto Fe"MgHK, cmemannsie no Fe M@ AL  nmeauts, 6anskme x
*eiea0-MarHe3uANbHbIM THAPOC/IOANCTEIM H CMEeIUaHHRM MOHTMO PAIIO~
HAT=X/I0pUT-THAPOCTIONKCTHIM obpasosadnaM. [lj1a HeKoTopeix Pa3HOBH -
HOCTel# ©CThb OCHOBAHMA NpeanoflaraTe NePBHYHYIO NPHUMECch THAPOOKHC—
foB - amoMAHAA. T HIHYHAEIM acColUMALMSM MEeTalleUTOB, NpelACTaBHTEH
KOTOPLIX MOKasanel B Tabn.6, ceoficTBeHHA Hepenko NPoaB/MOMAsCH Nps-—
Masi CBa3k YaCTHO#H TINIHHO3@MHCTOCTH H OTHOCHTE/ILbHOH KalHeBOCTH C
ocHoBHocTeIO ( puc.9). Ha paccmarpupaeMoM monypoBie, NO-BHARMOMY,
BMNEpBble B paspesde NOKeMOpua B WHPOKOM MacuTabe paspUThl 4eTKO
BbIpaxeHHble FE"MgK -nenuthl. COBOKYMHOCTE OAHHEIX yxA3BLIBAET Ha
uyepeaoBaiie B MCTOPHH JIOYXCKOj TOMIM 3STANOB BYIKAHHYECKONR AKTHB— -
HOCTH H CTabH/IM3ALHH TEeKTOHHWHMECKOrO pexuma,

Ananua ofmeit 3BOMIOUMKM COCTABA METANEIIATOB KONbCKO=5enoMopc—
KOli 4acTH paspeaa OOKeMOBpHs yKasblBaeT HA TO, YTO eCc/iH B HHKHHX
4YaCcTax paspesa MeTalnelnTbl p CBOeM cocTaBe upenmymec'raeaﬁo OT=
paKaloT BIMSHME NpPelleCTBOBABIAX NPOUECCOB BBIBETPHBAHMS, TO Ha
YpoOBHe ﬂOYXCKOﬁ CBHTbl H ee AHANIONOB YCH/IHBaeTCH BIIMgHHe CHHXPOH—~
HOT'O ByNKaHnama Ha of6pasoBaiie INIMHHCTOI'O MaTepHana, KOTOpoe K
BepxaMm paapeaa ociabeBaerT M YCTYNAET MECTO HapacTaolleMy BhIBET—
PHB aHHIO.

Ocoboe MecTo B obmem paspese B MCTOPUM NOKeMGpUA peruoHa 3a-
HHMAKT MeTaTeppPHIeHHbIe NOPOabl THKIe3epPCKO-keHBCKOro ypoBHH, Ha—
ubonee THNHYHO Nped-TapleHHble B paspe3e KeHBCKOH cilaHUeBoj TOmuu
M OTHOCHlHecs K NepPeXoOHOo# apXefiCKO-HHIKHeNPOTEepO3OKCKOl HaCTH 0F-
mero paspesaa fAoKeMbpua peruoHa, B cxeme, npuuaTo#l YPHMCKEM co-
semanuem 1977 r. (Kennep u ap., 1977), aTor ypopenr aasepmaer paa-
pes apxed. & :

B kauecrbBe HauGoflee npeNCTABUTENBHBIX [Vl pACCMAaTPHBAEMOTO STa—
fla pasBHTHd perHoHa HCHONL3YIOTCH NAHHBIE MO BBICOKOIVIMHO3E MHCTOIMN
wacTu paspesa KeilBckoit cepun (Bembxos, 1963; Benwkos u ap., 1976)
H ee aHAloroB - THKIIE3epCKoit, YepBYPTCKO#, uynuHckoi (Borpanoe,
1974) u ppyrux cepuii W CBHT, a Takxe noGeaHo NepepaHHEIe :4BTOpY
[0. 5. BornanoBeiM aHanuael QUAMATOB Nananckol Tommk B Kapenuu,[Tpu
aToM B cornacuu c psgom astopos (Kparu, 1963; Herpyua u np., 1973;
XapuroHoB, 1966) pomyckaercs, 4TO WIS Havana paccMarpHBAEMOI0 STA-—
na [okasaTe/lbHbl MeTaocanQ4uHble NOpoAbl THKMESEPCKO-KeiBCKOro ypor-
Hfl, a8 s 3aBeplleHHsi — TyHyACKo-0epray/ibCKoro, mpeaCTaBHTe/ISMU
KOTOpOT'O ABIMAIOTCH NajaHckhe ¢unnuTbl. OTMeTHM, yro Ha Konbckom
NONyOoCTPOBE K HHM CTpaTHrpapuuecky GNUSKR obpasoBanis - cefinope-—
YEHCKOH CBHTHI Hmannpa-Bapayrckoii 30HEl H ee aHANIOroB, Kak, Ha-—
npuMep, apeapeH4YCKo#i cBuThl MOHYEropCKOro paifioHa, yTO npeanojiara-
nock u panee (Xapurouor, 1966). IpuHsATas Ham#M HATepnpeTaums CTpa—
THIpapu4ecKuX COOTHoWeHHHi paccmarpuBaeMeix o6pasoBaHuit MoxeTr
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Tab6bnuna 7

THOMYHBIE NpHMEpPsl COCTABA METAMES/HTOB THKIE3e PCKO—-KeHRBCKOTO
{ nepebie yerpipe npoGel) M GepraynbCKOTo ypoBHeji pasapesa apxes-
HIKHErO HPOTEpO30s

Kommonentsr u
napameTpel [1p.83-52 Mp.29 Mp.10 | Mp.8-8 |T1p.1495
cocTraBa
510, 62.62 57.22 34.48 52.21 | 48.76
Tioz 1.21 1.28 1.63 1.68 1.81
AL203 20,30 33.86 32.10 30.68 20.20
Fe2Q3 0.87 0.16 3.17 6.21 6.55
FeQ 0.20 0.48 13.00 He onp. 4.45
MnO - 0.09 0.16 | Crems | 007
MgO0 0.08 0.25 Cuensi 0.32 | 4.0
CaQ 0.30 0.22 4.88 0.65 1.80
NCLZO 1 .75 0.58 0.16 0.56 0.43
K,0 0.68 2.10 0.37 0.25 7.00
PZGS He onpepensanace 0.10 0.19
5 o6l £ * 1.92 0.01
.a.n. 0.40 3.43 0.40 3872 | 440
Cymma 99.82 99.77 100,12 100.90 99‘.46
E 0.008 0.015 0.350 0.050 0.253
A 248 296 221 278 84
K -20 12 1 -6 63

IMMpumMe ua H i e, [1p.83-52 — KuanuToBbll cnaseu, Ke#ssl,
Konbcknit nomyoctpor ( meppuuso  S1 Al —nenuT THna xaoluHa ¢ Kpem-—
HeseMuCTO#f npuMechw), koamW.B.BenekoBa; np.29 - yriepoaHcTe
KHAHATOBBIl Clladel, ©0X#oe obpamieHne 30HB WmMmaHngpa-Bapsyra, Konb-
ckmnit monyocrpon ( mepehuno S1AL —uenur c Guorewnofi yrmepomucToi
npumeck), koman.M.A, CoruukoBoji; np,10 — craBpondropas nopona C
rpanaroMm, Keitesl, Konbcknit nomyocrpoe (mepsuumo Fe Al  —nenur,
BO3MOXHO, C NMPHMEChLIO T'HOPOOKHCIIOB AMIOMHHHA H KAOJMHHTA), KO,
B.K.Tonoeenka; np.8-3 - nyudcTslf KBapl - KHAHATOBLIA cnaHen, XH-
aosaapa, Kapenus ( nepsuuno  SiAL -nenur c npumecelo KpemHeae—
Ma M OKHCloB xeneaa), xonnH,A, Bonorosckoi; np.1495 - ¢unnur, [Ta-
nasel; Kapenusa ( nepsudno Fe"MgK —NeNAT Mele30=MArHe3HalbHOIo
ruapociioagcToro Tenma), koanl0.B.Bornasosa,
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 GpITb ODOCHOBAHA MATEPHA/IAMH H BBIBOOAMH, COOEPHAWMMHCH B psage
- pador (Benwkos, 1968; Bornaxos, 1971, 1974; Tonopenok, 1971; Kparu,
~ 1963; Xaputounos, 19686),

B cocraBe neppMYHO T'NIHHHCTBIX METAOCAAKOB KeiBCKOW Cephn u ee
_aﬂBﬂOT‘OB OTpaMeno WMMpoKoe ¥ MATeHCHUBHOE pal3BUTHe OHGPQ)KEIOW "
CONPOBOXAARIMK CeIMMEeHTAUHK NpollecCoB phiBeTpHBaHAd. [lo-BHOMMO-
MY, OHM 3HAMEHYIOT BBIJAIOMH{CH MO AMMTE/LHOCTH H XapakTepy BheIBeT-— '
pABAHHA 3Tan cTabHAn3audd TEeKTOHAYeCKOro peXHMa H OT/IHYalTCd 3Ha-
YATeNbHBIM PacnpoCTpPAHEHHEM KHAHWTOBLIX nopon — nepemuHo OLAL -
NenuToB, BEePOSTHO KAOAMHHTOBOIO THIIA, BeCbMAa HH3KOH (eMHYHOCTHIO
M HepelKo C MpHMeCwHio CBOBOOHOTO KpeMHe3eMa, OKHCNIOB Mefie3a M yr-
neponucToro semecrsa (T.aSn .7)..Hapaay ¢ HMMH TpUcyTCTBYWT H 60—
nee OCHOBHEIE rpaHaT— d CTABPOTMTCOASPKALME — MepBHYHO Fe” Mg K-,
Fe MgAl-, Fe AL - meranemutsr, a Takke ALlK' -meranenntei
KanieBoro ykinosa, Pasfpoc sHadeHHH GeMUMHOCTH [V H3yHeHHBIX pas—
HopuaHocTeli — or 0.004 no 0.400 npu cpepHem okoqio 0,040, B uenom
accolpanids xapakTepusayeTcd o6paTHEIMM 3aBHCHMOCTSAMH Mexny (emMuu-—
HOCTBIO-YACTHON I'NMHO3EMHCTOCTLIY N (PEeMHYHOCTBIO-OTHOCHTENbHO# xKa—
nueBocTeo (puc.8) , Xxora HaumeHee ocHOBHEIe mepeHuHo 9iAl -paaHo-
CTH BBIIS/SIOTCH HUSKHM COOCDXKAHMeM We/ioyei ¥ OBBIYHO HM3KHM Kailu—
HATPOBEIM OTHOLIEHHEM,

[nsa napanckux ¢unnuros ( Ta6n.7), NpHHEMAaeMEIX 38 THH MeTANe/H-
TOB YeTBEepTOro H NMATOro ypoBHei# H MpeacTaBleHHbIX B OCHOBHOM 06—
pasopannami  FeMgWK -rpynmsi, HamewaeTcii npsmasi 3aBHCHMOCTH
OCHOBHOCTH OT HACTHOH I'/IMHO3EMHUCTOCTH ¥ xanuemoct® ( prc.9). Mpe-
pens! ®ameneHus pemuunoct — ot 0.075 no 0.400. 3T moponsi, MO—BH-
OHMOMY, OTPaKalOT CHUHXPOHHOE C HAKOIIEHHeM TOJIll BLIBETPHBAHME,
Hanupix M0 xMMH3MY mopon NOCNEAHHX YPOBHell foka elle SBHO HenoC-
TaToyYHo,

B HUXHenpoTepo3oiCKHX, COGCTBEHHO xapenbcxux B mOHAMaHHH M,A,
T'unaporo#t (1948) u T1.3ckona (1967), cpensenporepozofickux oo pe-
mennit Ypumcroro copewanus 1977 r. oCaNoYHBIX M BYAKAHOTeHHO-OCA-
OOMHBIX TO/UAX MEepBUMHO TeppHIeHHele MeTaocankd 6Gonee pasHoobpas-—
HBl [10 COCTaBy, 4eM B HHXHejiexallel 4YacTH paspesa noxkeMbpus. 3To
MOXeT BBIThH CBH3aHO K&K C YCIOXHHBIIHMCH COCTABOM fnopon obsacTei
fIUTafgig, Tak M Go/bIUMM pasHooOGpasHeM BIHSAIOLMX HA CeaHMeHTOreHe3
NpOAYKTOB ByIKAHH3MA,

Wcnonbaobanibie nasnbie 1O COCTABY CPefHeNPOTePOAOHCKHX TeppH-—
TeHHLIX MEeTaoCANKOB cojepxarTcyg B paborax no [[eweHrckoMmy CHHKIH-
Hoputo (3aropomusi#t u np., 1964; I'op6yHoB, 1968; Ilpenobckuit U ap.,
1974), MonyeropckoMy paiiony (Koanos u np., 1974; Menexuk, 1976;
Cupnopetko, Jlysesa, 1'961)., sone Umannpa-Bapayra (Bekacosa, [1yu-
kuH, 1972; 3aropommwmi#t u ap., 1972; Menexuk, 1977 a, 6; Mupckas,
1970; Tipenosckmit m np., 1975; Cunopenxo, Jiyuesa, 1961).

y KonrnomepatThi COBCTBeHHO KAPeNLCKOTO YPOBH® BecbMa pasHoobpaa-
HEl MO cocTaBy obnoMouHoft yacTH u nemenra (Herpyuna, Herpyua, 1977).
Ona Hux Gonee, yeM ans HHXKejeXallHX KOHIVIOMepaToB, CBOHCTBeHHA
3aKOHOMEepHasi CBA3b C Npe[ecTBYOWAMA NPOAB/IeHHIMH KOp BBIBETpDH—
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BAHAS H [NOBepXHOCTell BLIPABHHBAHHSA, HA YTO CleudanbHO obpawan Biw-
manre A, B,Cupopenko (1975a). Cpens cpensenpore po3oiiCKHX KOHINIO—
MEepATOB H I'DABE/IHTOB B TO Xe BpeMsd XapakTepHCTHY2CKH DPA3BHTHI Kak
obpazoBasyus YHCTOH TeppPHIeHHON JIMHHH, B KOTOPBIX OS/1OMOYHAH YACTH
M IleMEeHT ClnaramTcd BeICOKOAubdepeHUHPOBAHHEIM, HANDPAMEP, MOHOKBAD-
LeBLIM, MAaTepHa/ioM, Tak W Boflee CnoXHble NOPOabl, B KOTOPbIX TeppH-—
redHeilt ofioMounbifi MaTepHan LeMeHTHpPyeTCd TYQOreHHBEIM BelleCTBOM
OCHOBHOI'O M [a¥e [HKpHTOBOro cocrapa. KoHrnoMmepaTel paccMarpHBae-
Mol wacTH paspeaa nokeMGpHsa YyHacTBYIOT B CTPOeHHH Kak TpaHCrpec—
CHBHEIX, TAK H perpeCCHBHBIX aCCOlHAUHH TeppHreHHBIX MeTAaoCAaOKoB,
HMEWT pa3HoofpasHyl QalHAlLHYI0 MPAYPOYSHHOCTHL H Hawe BCero Mnpo--
AB/IFIOTCH KaKk pesyisraT IMbIGOBHIX ABMXeHHMA B 06GjacTdX MHTAHHY Ka-
peflbCKOro JMToreHesa.

[lepBu4HO 3EpHUCTBIE TeppUreHHble MeTavcankd KapelbCKoro arama
Pa3BHTHs, NpeACTaB/eHHble MeTANCAMMHUTAMHM H CNAaHUAMH B MeHbel
CTeneHH, 4eM apxefiCkKue, ACCOUHMPOBEHEI C MPOAYKTAMM BY/IKaHH3MA.

B oTpenpHBIX ciydagx STO MPeACTABUTE/IM YHUCTHIX TePPUreHHLIX AW
KapboHATHO~TeppPHIeHHBIX accouraumit. Mx nepBh4Has rpary/iomerprye—
CKaf NpHHAMIeXHOCTHL pacno3HaeTCs ropasgo ybepeHHel, yem mng 6o-
nee ppeRHHX obpasopasuit, Cyas MO UTONOrKHMECKMM OCOGEHHOCTAM K
XHMH3My, 3epHHCTHIE MOPOAbl PACCMATPHBAEMOI0 YPOBHS BeCbMAa pPasHO—
o6pasHel MO0 MCXOOHOMY COCTaBy H NepBH4YHO ObIM NpencTapBlieHbl cy6-
rpayBaxkamMH, apKo3amH, IpayBakKkamH, Mo/iesollnaT-KBapueBbIMAE H KBAp-—
HeBbIMH PA3HOBUAHOCTSAMH. Cneunpuyeckoii yepPToii STOro THNA MeTaoCan-
KOB @B/IIeTCH Hepeakoe NPHCYTCTBHE BLICOKOMM()e peHUMpPOBANHLIX pPasHO—
BHAHOCTEHi, APKOSOB KANHEBOro YKNOHA, NOPOA C NOBHULEHHON CTeNeHLIO
OKHMCIIeHHA Xejle3a, B TOM 4HMC/le KpacHOLUBeTOB C MOBbILWEHHbIM CoAep-—
MAHHeM OKHCH xele3a, MilH, HANPOTHB, MeTanCaMMHTOB M MeTaaleBpo- .
NYTOR 3acTofibix Gaccefdsopuix ¢anuit, oCOraAmeHHLIX YrNepPOOKCTHIM Be—
wecTBoM H cyispuaamu. Conepxampe TyhOreHHBIH MaTepHan pasHOBHO-
HOCTH YeT4e, YeM Ha Npedslaylidx ypoBHsX, oboco€nsioTcs OT nopona
YUCTO TeppHUreHHbIX accommanuif. [lna HMX XapPaKTepHO YacToe NPHCYT-
CTBHE OCHOBHOI'O M [axe THKPATOBOIro TyhoreHHOro marepHana, obbliu-
HO BblpameHHbIA HaTpoBslll yknod. Copmepkanne KapboHaTHOH H INIHHHC—
TOl NpMMEeCH B 3ePHHCTHIX MOPOA&X paCCMAaTpPHBAEMOTO YPOBHA KonebG-
NeTCs B IUHPOKHX Npegefax.

‘Pacnpenenense neppHYHO TepPpPHreHHBIX 3ePHHCTHIX METAOCAOKOB B
paspesax PacCMATPHMBESMOI'0 yPOBHS BeCbMa HEePABHOMEPHO H NOAYHHE-
HO KPYyNHO# PUTMHYHOCTH, COOTBETCTBYIOLe# YepegoBaHuIo CBHT H MOa-
CBHT. Yk

B paccmarpuBaeMoli COGCTBRHHO KAPENbCKON HacTR paapeaa [oKeM-
6pusa HaMedaeTCH NAThL YPOBHe# /IOKanuaaludd METAMNe/lHTOB, C3A3AHHBIX
C NpeqeCTBYIOIHEM H CHHXPOHHBIM C CeOdMEeHTAalHel BhIBETpDHBAHHEM,

C npeamecTByOWAM BhIBETPHBAHHEM CBH38HLEI METANeNAThI, PACIONOXeH=
Hble B HHMHHX HacTHX CApPHONHACKOH, paHHe- H CpeaHedTylnMACKoH, a3ao-
HeXCKO~CYyHCAapCKO# H Aaf0XCKOH ToMl M cepHii H WX aHanoros, a c
CHHXPOHMHBIM = pachnpepgeleHHbie B CpeOHHX H BepXHEX YacTaX cpeaHe-—
srynuiickoli (Cokonos, 1970), saonemxcko--cyllcapcko#i H N18A0KCKOH
TOMU H cepHii,
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CneunduyeckimM misi MeTanelMToB capuonuiickoit cepun ( Kparn,
1963; Herpyua, 19716) u ee ananoroB — nonuMcapckol, axmanaxTHHC—
Kot u apyrux cpuT Ha Konbckom nonyocrpope (3aroponmsiii u ap.,
1972) = no HAWMM AAHHBIM SBJISETCH COYETAHHe NPH3HAKOB BIIMAHAS HH—
TEHCHBHOIO' Mpe/lieCTBYIOWer0 BhBETPHBAHAA M CHHXPOHHOI'O OCHOBHOTQ
BYNKaHH3Ma, 3TO COIVIaCyeTcs C NETANbHBIMH JIMTONOrHYeCKMMH Habio-
neHHaMu Apyrux uccnepoparenei (Herpyua, 1974), Onus u3 npumepos
coCTaBa CApHONHICKHX MeTaneNHWTOR NpHBefed B Tabn.8. [lng THOHUHOR
acCoOUMAUMH, BKNOYawowWwel psg oT Fe"Mg K- #® cMmemaHHrEIX
Fe"Mg' K= u KAl- " no Fe Mg‘A'{, ~MeTarneldToB, HAMEYaeTCsH
pa3bpoc anauennit pemuunoctn or 0.080 no 0,400 u oGparHas 3aBACH—
MOCTb Mexay (eMHYHOCTBIO-4aCTHON IIMHO3e MACTOCTHLI0 M OCHOBHOCTbLIO-
OTHOCHTe/LHO# KanHeBocThio ( pHc.9).

MeranenuTel paHHe- H CpeHEedTY/IHHCKUX YpOBHeH B THAMYHOM Bbipa-
wenun (Ta6n.8) npeacraBneHsl pAOOM OT MepBHYHO HH3KoocHOBHBIx KAl-
pasHocTeil nepBUYHO WANKUTOBOI'O THHA, Haubonee oboraieHHBIX KanieM
cpen¥ pPOACTBEHHBIX METAMNe/IHTOB AOKeMOpHd PerHoHA, A0 CYWEeCTBeHHO
Fe Mg Al ~nefuToB. DeMHYHOCTE HX KonebneTcs B TNpefienax oT
0,015 pmo 0.420 npu eeipaxenHo#t obpaTHON 3ABMCHMOCTH e€e OT 4YacTHOMH
IIIHHO3eMHCTOCTH H OTHOCHTeNnbHOR kKanueBocTH. B pmocnemsem oTHOme-
HMH pacCMATpUBAEMble MOpoAbl CXOOHBEI C MeTAaNe/HTAMH TO/Il OHEeXCKO-
CcyilcapcKoro ypoBHs, KOTOpble BMeCTe C TeM OT/HYATCH MNOBHIUSHHON
gemuunocTsio (ot 0,075 po nowrw 0,800) M npHCYTCTBHEM BBICOKOMAr—
He3HANBHLIX NEepPBHYHO XJ/IOPHTOBLIX pasHOBMAHOCTeH. [lo-BHoMMOMY, " B
OHEMCKO-CYHCAPCKUX TOJIllaX 3aKNIOyeHB Haubollee OCHOBHLIE MeTaneill-—
Tel ofcyxaaemoro paspeaa noxemGpus ([lpeposckuii ¥ np., 1974).

Mertanenute nanoxckont ([1penopckuit U ap.,, 1987) u Gecoseukoit
( Kalipsik, 1973) cepuit xapakTepuayloTCs CpaBHHTeNbHO HeGOJ/IbIUMAM pas—
6pocom o demuusoctd - or 0,085 po 0,550 4 orvcyrcTeieM scHoil za-—
BHCHMOCTH MexAY (eMHYHOCTBIO, HacTHO# IIMHO3EMHCTOCTBLIO H OTHOCH-
TeNbHO# KalnkeBoCThIOo (puc.8), INpuMepel THOHYHBEIX COCTABOR npeobiia—
AAUMX 30eCh NEePBUYHO THAPOCHIOQKMCTHIX NEeNMTOB NoKasansl B Ta6LY,

HecMmoTpa Ha OTMeueHHbIe PA3MHYHA METaleluToR COGCTBEHHO Ka-—
penbCcKoji YacTh paspesa gokeMGpug perroHa, MX obbeauHgeT LIXpOKOe
pPacnpoCT paHenne FE"MQ’ K-, KAL~ » cMmewannmx pasHocTeill nepBHu-
HO T'UApoCilogMcTOro THIa C Bapbﬂpylﬂmeﬁ (PeMHYHOCTLIO H 9BTKO Bbi—
paXeHHmM KanneBblM yknonom (Herpyua, 1968).

[nga Toro urobbl paccMOTpeHHas KapTHHa Onina nonHol, OTMETHM, 4TO
B Haubojee H3yYeHHOH YacTi paspesa BepxHero mpoTepososa (Kaitpsix,
1971; INwob6uos, 1973; Herpyues, 1971a, 6) mHameuaioTCsa TpH YpOBHS HA-
KOMTeHKS NEepBHYSCc I'AKHACTHIX NPOAYKTCE NpeAlIeCTBYOWEro BuIBeTPH—
BAHHH B OCHOBAHMM HMOTHHS, KWILAMHCKON H BOJIOKOBOR CepHil pHped, a
TAKKEe [BA YPOPHH, CBf3aHHLIX C CHHXPOHHBIM BLIBETPHBE&HHEM, 3 HOT-
AMACKOR ¥ KMABMIHCKOHN uacTax paspes3a, VinTepecyomme Hac nopoasl
Bepxlero NpoTeposos, Kak NpaBHilo, EBNFKOTCH CMeWAaHHBIMHA Fe MgK'
KAL~ meranenitamMu KanneBoro yknoHa (ra6m9). [loka cymecteByloT
orpasudetinpie no ofbeMy nannble No HX XMMM3MY, MOXKHO I'OBOPHTHL 06
ob1em cxoacree phCCMﬂTpHBHEMbIX. MeTanelMToB C NafoXCKHMH H Be-
COBe LIKEMH,

63



Ta6anrua 8

T anuanEI npuMepsl cocTapa MeTanelnuToB CAapHONHICKOTO

( neppas npo6a), coberpenHo ATyamickoro (BTopasu TpeTbs
npo6si) M OHexcKo-cy#icapckoro (wyerBepras W naras npoGet)
YPOBHelH paspesa Kapenns

K oMnoHeHT B!

u napamertpel |I1p.524-4 |Tlp.lll-22 |I1p,540-1 Mp.62 NpJiM-13
cocTaea
S10, 60.81 61.60 | 64.90 54,46 44,88
TiQ, 1.15 0.60 0.68 0.95 2.20
AL,0, 18.51 19.80 16.06 16.16 8.71
Fe,Q, 1.94 2.92 3.23 2.24 6.70
FeQ 5.28 0.56 2.79 6.32 10.30
Mn0 0.03 0.09 0.01 0.04 0.21
MgQ " 2.00 1,99 2,27 8.52 14.15
Ca0 0.87 0.27 0.44 1.47 3.18
Na,0 2.50 0.20 1.01 0.34 0.22
K,0 3.47 7.84 4,48 3.40 0.28
P205 He onp. . 0.18 He onp. 0.02 He onp.
Sosm He onpenennna'Cb 1,70 0.15
CUz 0.07 He omp.  0.02 0.57 0.66
H 20+ 3.42 X 3.65 He onpepensnace
H,0" 0.04 0.30 0.30 0.31 0.53
M.n.n. He omp, | 3.52 He omp| 5.17 - 8.79
 Cymma 99.89 99.88 99.84 | 99.47 99.60
F 0.134 0.070 0.106 | 0.350 0,710
A 92 96 87 108 38
K -3 80 32 21 ol

[l ppumMme uanue, [1pS24-4 -~ MeTaaneBpone/IMTOBLIR ChaHelm,
Llenrpancuas uacte W mannpa-Bapayrckoit sonsl ( cMemasHbIf FP.‘.'MgK =
a - KAL —meranenut
meceio), komm. [, 10.[Tymkusa; nplll-22 - kBapu—CcepuuHTOBBHIH chaHen,
[pronexbe, Kapenua ( MeTane/nT NepBHYHO WAMMTOBOIO THIA H Pe3Ko—

o KanHeBOro yknowua), xonn.Jl. i, Xapuronosa i A,C, Bounosa; .np.540-1 -
KBapl-cepuuATOBLI# Cnaneu, p.llonucapka, Konscku#t nonyocrpoe ( KA -
MeTanelluT [epBKYHo THAPOCTIOAHCTOTO THIA C NPHMECKI0 CBOBOOHOrO
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Ha HecKONbKMX YpPOBHSX KapellbCKO# 4HacTH paspeaa OoKemOpus pe-—
THOHA BCTpeyalTcsd OborameHHbie yriepoaMCTHIM BEIIeCTBOM MeTalefld-
Tel, Haunbonee asnaunMMble U3 HUX MO Macwrabam pacno/iaraloTCA HAa 380-
HeXCKo-CylicapCKoM H 1aflOXCKOM YPOBHSX, B TOM 4YHC/le B Bepxax fne-
YEeHT'CKOI'0O KOMINEKCa, ¥ CONePKAT SHAUWATeNLHOe KONU4YecTBo Cynbgua-
HOH NMpHMecH B BMAe MMPPOTHHA A NHpHTa. 1o o6pas3cBaHus TPeTBErO
aTana HaKOINIeHMd YTTIepPOAMCTHIX OTNOMeHHH B McTopuu 3emnn no B.A.
Tengsxopy ® Ce.A.Cunopenxo (1977).

TakuM ofpazaoM, Ha Kape/lbCKOM 3aTale CeaHMeHTOreHe3a MPOHCXO-—
OAT OanbHefiwee o6ocobiieHHWe HACTO TepPPHI'eHHOIQ OCAAKOHAKOIIeHHd
OT BYNKaHOIeHHO-TEppUIresHoro. Bnusnue BPLiBETPHBAHKE HAE COCTAB Me-
TAOCANKOB B pa3pe3ax HCNBITEIBAET IepHOoAMMecKHe H3MEeHeHHd, CBH3AH-
Hble C 3Bo/IOUMelH NaneoTeKTOHHYECKOr'0 pexMMa CeaMMEHTALHH.

KpaiiitiMR npoaykTami TEPpPAreHHOrO CeOMMEHTOreHe3A Ha KApeib-
CKOM 3Tane gBIdIOTCH CyUleCTBeHHO KBAPUEBEIe MeTalCaMMUTBl H I'HA-
pocniogicTeie MeTanenuTel. K nocnegHuM HacTo nNpuypoYeHbl CKOIVIEHHS
yr7lepoAnCTOro BEeUlecCTBa B CynbhUOoR,.

OTMmeveHHbe 3AKOHOMEPHOCTH KakK 6pl yKAa3plBalOT Ha TeHASHLHIO, No-
3QHee peanH30BaBllyloCs B COCTABe TeppHIeHHBIX MeTAOCAaKOoB BepxHe-—
ro nporepososa (Jlbnos, INpenopckni, 1975), cpenn KOTOPLIX WHPOKO
paciipoCTpaHeHbl NPoOyKThl BhIBeTPHBAHHWS, NepeMbiBa H ocaqoudHo#t aug-—
(¢epeHuHALME MaTepHAana KapenbCKHX ToMl - oforameHHble KBapueM Me-—
TAnNCAMMHTEI, OT KBApUEBbIX PASHOBUAHOCTEH rpayBakK OO0 YHUCTO KBap-—
LeBbIX NeCYAHHKOB, M I'MAPOCIIOAHCTHEIE MEeTane/luThl KA/IHeBOr'®o YKIOHA.

PaccMmoTrpeHnHsie Bbille 0COG6@HHOCTH COCTABA TepPHIeHHBIX MeTaoCa-—
OOYHBIX nopoa B B OocoBeHHOCTH MeTaneidToB AOKeMOpHs BOCTOYHON da-
cri BanThiickoro umMra ykassiBaloT HA MHOI'OKPATHOE MPOABIEHHE MNpO—
LeCCOB BbLIBETPUBAHHS H B TOM HHC/Ie H& BO3MOMXHOCTE CYUIeCTBOBAHHSA
B MpOLIOM OKONO AecATH AOKeMOpUACKAX ypoBHel pasBHTHA KOpP BEIBET-
peBaHud. B paspese nokemGpusi Ha STHX YPOBHEX HepeOKo oGHapyxHBa-
I0TCH OpPepbIBUCTHIE IOPH3OHTHI PA3BHTHH KOHIVIOMEpPATOB, 4YTO MNOATBEp-—
HOAeT OaHHbIe OpPYIHX aBTOPOB O CBHA3H KOHINIOMEpATOB C YPOBHSIMH Bbl—
serpupanna (Cupopenko, 1974; Cumopenko, JlyHesa, 1961),

Ilo ceoefi cnewndpnke Cpenn BCex ypOBHel pACHpOCTpPAHEHHS MeTalne—
JIATOB ocobo BblfeNAeTCH paHHHil NepeXomHbl apxeHCKO-HHXHeNpoTe—
PO3OHCKHH, MapKHpYIOUWil, TeKTOHWYeCKH BEICOKOCTAOHNBHEIfi 9Tanm ao-—
KeMBPHIICKOr'o padBHTHs PerHoHA.

Kpemueaema), kKo, I',10.Tlymknra; np.62 - XBapneBo=cmonsioi cna-
Hell C cynbpHOoamu, rpaq;mrgmu kap6onarom, CesepHoe [lprnanoxse,
Kapenna (cmemanusiii - KAL- & Fe"MgK — MeTane/liT NepBHYHO IHA-
POCNIOAKCTOrO THIA C NPHMECHI0 KapboOHATHOTO H CyNbOHAHO-YT7IepOOXC—
Toro marepuana), Konn, A, A,llpenosckoro; npJIM-13 - xnopurcestit
CrAHeN C MIaruoKNnasoMm M kap6onarom, [leuenra, Konkckuift nonyocTpob
( ryporenunit Fe MgAL -meranenut), konn, A.A. Tipegoeckoro,
A, M, Axmenosa.
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Ta6nuna 9

THOHYHBIE NpHMEpBl COCTABA METANeNuTOB /1an0KCKo#
( nepepie npe npobn) n Gecopeuxoft (TpeThs m YeTBepras npoGer)
CepHil Kapenus M KWIbAMHCKO# CEepHM BepxHero pupes

1

KomnoseHTb g :
M napameT pbl Mp.783 | Tp.776 |[I1p.3-248-1| [Ip.B-2 |[1p.262-32
cocTaBba
510, 62.54 53.58 55.25 55.25 55.00
Ti0, 1,09 1.08 0.62 0,24 0.92
AlZO 3 "18.05 21.88 19.23 23,70 2.0'80
Fe,0, 0.88 1.32 2.26 4.63 2.72
FeQ 5.89 6.72 7.33 0.85 5.18
MnQ 0.03 0.10 0.10 0.05 0.03
MgO 2.41 3.71 3.36 ~ 2.61 3.47
Ca0 0.72 1.66 1.24 0.57 0.22
NG‘.ZD 0.54 2.10 1.44 0.25 B 5
KZO 4.60 4,20 4.30 6.94 4,68
PQ'C)5 0.07 0.15 0.13 He onp. 0.08
8 061 0.05 0.02 He onpepensnace
CO‘L - 0.13 He onpepensinace "
HZO— = He onpenensack ¥ 1.28
H,0 i 0.40 0.07 0.27 He onpepensnace
Moo, 3.14 3.25 4.43 4.50 1.28
Cymma 100,17 99,76 990,64 99,59 99.79
F 0.140 0.220 0.216 0.114 .0.192
A L08 108 75 145 132
K 41 11 46 69 82

IMpume uaHtue, [Ip.783 - myckoBur-GuoTaToBsIi Chanel, Ce-
seproe [pnnanowse, Kapenna (nepenwio cmemannbit Fe'MgK- 1 KAU-
nmenwr rHapocniopdcroro THna), koan. B.[l.[llerposa, A, A.Illpeposckoro;
op. 776 - rpaHAT-CTABPONAT-aHnanyanTobblit cnanen, CepepHoe [1puna-
noxee, Kapenus: (To xe, uro-u np.783), xonn, B.[l.[lerposa, A, A.Tipe-
nopckoro; np.3-248 - raMHUCTEIN aneBpojuT, GecoBeukas cepus [lpH-
onexesi, Kapenus (cmemaniuitt Fe” MgK= u
nepBHuHo ruapocaoaucroro Tina), konna. A.ll.Ka#ipska; ip. B=2 - ap-
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Ha OCHOBAHMK pACCMOTPEHHBIX NAHHBLIX Mpe[BAaPHTENBHO MOKHO Ha-
METHTL HECKONLKO 3Tanop nokeMOpUHCKO# MCTOPMM peruoHa, pasiuda-—
JOUIMXCH MO XapakTepy NpPofBNeHHd H COCTapy MeTanejiToB H, Clemo-
BaTeNbHO, [0 YCNOBHAM BhIBeTPHBAHHS: NpenapXxeWCKdil, WIH KaTapxeii—
CKHii, COOTBETCTBYIOLK{i BpeMeHH ob6pasoBaHHa NMopod, C/araloumMX ApeB-
Heitumit GpyHmaMeHT apxesi (C OTCYTCTBHMEM CTEOIO [OKA3AHHBIX MeTane-
nATOB), apxelicKuil ( CO CIOMHLIM CHEKTPOM COCTABOB METAMNe/IHTOB), ne—
pexomHelit apXe#CKO~HKHeNPoTe PO3oHCKHi ( C THIOMOPPHEIM pPA3BATHEM
SLAL - MeTanenuToB nepBHYHOrO KAO/KHHTOBOTO THMNA) H, HaXoHell, Ka-
penbckuit u pugeficko-senackuit (c npeoGnasasnem Fe 'MgK - KAL-
MeTane/HTOB KanHeBOr'o YKIOHA M MEepBHYHO T'HAPOCIIOMMCTOrO THMA).

Obpamaer Ha cebg BHHMAaHHe MepHOAHYECKAag CMEHAa XapakTepa 3a-—
BHCHMOCTe}f MeX/y OCHOBHOCTBLIO-YACTHOW IIMHO3EMHCTOCTBLIO H OCHOB=—
HOCTBIO-OTHOCHTe/NLHoM KanuesocTeio (puc,). Tak, Tennenuus obpar—
HOll 3ABACHMOCTH YKASAHHBIX BEMHYMH MPOABAEHa [AA XeTONaMBHHCKOrO,
THKIlleae PCKO-Ke HBCKOI'0, CEepHONHACKOro H 380HeXCKO-CylicapcKoro
ypoBHeill, a mpsMoit - afs NoyxcKoro u Gepraynbckoro, MeranenuTsl fa-
poxckoro, Gecopeuxoro M pHdeHcKoro ypoBHeli He oGHApyXMBAaOT B pac—
CMATPHBAEMOM AacrneKTe YeTKHX 3aKOHOMepHocTei, YKal3aHHble 38KOHO-
MEepHOCTH 3acilyKHBaiT AalbHeRlero HCClenoBaHds KakK INOKAa3aTelld Ha-
MeHeHHd YCIOoBMit of6pasoBaHus T'IIHH,

SBONIOLHS M pacrnpefelleHne TeppUIreHHbIX MEeTAaoCafo4HbBIX HOpOa B
paspese nokeMOGpHs yKA3biBalT B caMoM ofuieM MlaHe HA HAPACTALIYIo
CTabHIK3ALUHI0 TEKTOHHYECKOIo peXHMa BD BpeMeHH, 4TO COrViacyercs
C BLIBOAAMH, MONYYEHHBIMH NO APYIHM NPU3HAKaAM M APYTHMH HCCNEeno-~
patensmu ( Herpyua, Bouxos, 1975), Bausuue NPOoYKTOB CHHXPOHHOI'O
BYIKaHH3Ma Ha COCTAB METAaOCANOYHLIX MOpOoA BBEpX M0 paspasy AoKeM-—
Opus pervoHEa HaNpaBneHHO CHUMXaeTcd.

3. PeKOHCTpYKLHs fepBAYHON NPUPOOBEl MeTaMOpPHHIOBAHHBIX
KapbOHATHBIX M CHNHMKATHO-KAPGOHATHBIX OCALOYHBIX [1OPO.

MfocTpoenunue ob6mwmefH OHATpPAMMBHI
H HeKoTopbe MeToOHYEeCKHEe HNpHEMEH

MeTtamopdusopaHHbie KapGoHATHEIE H CH/IHKATHO-KapOOHATHBIE MOpPO-—
Abl WHPOKO pacHpocTpaHeHE! B COCTape AoxeMbpuiicknx komnnekcos (Cu-
OopeHKO H Ap., 1969). OHH MMeEOT sHAYeHHe He TOIBLKO KAK YIeHE NO-
POMHBIX ACCOLMALKH K KaK pynoBMelaiollHe o6pasoBaHMs, HO H KAK Bax-—
Hblfi SfeMeHT pcanom;o—me’ramopd;opeuuoﬁ 'CKCTeMH, YYACTBYIOUWMAR B Mnpo—

runaur, Gecopeukas cepus [puonexns, Kapenus (  KAL -meranenst
nepBM4HO WUMTOBOrO THNa), komn, A, [l.Kaiipaka; np.262-32 - cepoiif
CMIOMMCTHIN CllaHel, KMNbAMHCKAs cepus n-pa Cpenunii, Konbckuit mony—
ocrpos (nepsuuno cmemwannnit Fe MgK- u KAV -nenut), xoan.
B. B.J1o6uoBa,



leccax ,rasoporo amixauua” semuofi kopsl (Cupopenko u ap., 1973,
1976). B ceBasM C yKasaHHBIM pPACNO3HABAHHE  MEPBHYHON NPHPOABI Kap—
GOHATHBIX, CHIHMKATHO-KApOOHATHEIX MeTaMOpPUTOB, TAK Xe KAK H MeTa-
MOpPPHTOB, NMOTepsaBIIMX B Npoleccax MeTamoppHama NepBHYHYI0 YITIeKHC—
70Ty KapGoHAaTOB, ABNAeTCH CYUECTBEHHON 4ACTLIO M3y4eHHs OOKeMOpHii-
CKHX MeTaoCano4YHbIX TOIIL

[ng cucTeMATHKH KapGOHATHBIX M CMEIUAHHBIX OCAAO0YHBIX NOpoA H
pacno3HaBaHHg HX MeTaMOpPpH3OBAHHLIX AHANIOTOB HHPOPMATHBHBI He
rONLKO KapboHATHOE BemecTBO H ero KOMMOHEHTbHl, HO M CHIHMKATHHIH
Marepras. 9To B paBHOfi CTeNeHH OTHOCHTCS H K CPaBHHTS/BLHO HHCTHIM
KapGoHATHEIM NOponaM, Ha 4YTO yxe obpamanocb BHEMAHHE B I'eOilOrH-
Yeckoit N¥TepaType, B 4acTHOCcTH M aBropoM (I1pepnoBckmit, 1970).

Ha sro#t ocHoBe B paBore 18970 r. aBropom GBUIM BbIAENEHB HaMGO-
7lee BaxHBIE LI CHCTEMATHKH KapGOHATHBIX M CMEIUAHHBIX NOpoa napa—
MeTphl MX COCTaBa: COAepXAHHE MArHE3HMH H H3BECTH, HX COOTHOWEHHe,
YyacTHas INIMHO3EMHCTOCTL, COOTHOIWeHME lienodell M CTeneHb 3arpas-
HeHHOCTH NOpPO CHIMKATHBIM MaTephanom. Ha ocHoBe nepBbix W3 Ha-
3BaHHLIX NTapaMeTpPoB MOCTpoeHa ocHoBHag auarpamma (puc.10). Cre-
NeHb 3arpa3HeHHs CH/IMKATHLIM MATepHANOM MoXeT GblThb OUeHeHa ¢
NOMOUEBID AHATPAMMEBI H3BECThb-MATHe3Hs.

OTHoweHHe MarHe3MH K. H3BECTH MOXET GBIThb BLIPAXEHO BesHYHHON
napaMerpa M, BBHIYAC/IZEMOI0 K&K OTHOLIeHHe (GOPMYNbHBLIX KOIHYECTB
oKHCnor, [1ns GOMBLIOro KOoMYEeCTBA H3YHYEeHHKX AHAIH30B OHO MeHaeT—
ca B nmpepnenax or 0.005 po 3.00.

B coorBercTBHE C H3BECTHBIMH KiacCHPUKAaNMAMH oObidHBIE KapGo-
HATHEIE MOPOALI MO Be/IHYHHe napaMeTpa M MOTYT GHITH pasneleHH Ha
cneayoilie CéMb OCHOBHEIX Ipynn: | — H3BeCTHSKH C MHHHMANLHBIM
copepxanueM marsesuu (M = 0,005 + 0.008-0.009); 2 - u3BeCTHSKH
obuiuaste (M = 0.008-0.009 £0.050); 8 - cnabo MarhesuancHeie H3Be—
crusxkun (M = 0.050 + 0.100); 4 - ponomuropbie mapectHsxu (M = 0.100=
+0.400); 5 - mapecrxkomule nonomurel (M = 0.400:0,700); 8 - pmomo-
mutel (M =0,700+2,000); 7 - NofOMHTH C NpUMechbio Marsesuta (M>
>2.000).

YacTHas TJIHHO3EMHCTOCTL BEIDAXAeTCH napaMerpoM A, KOTOpBIN
B NAHHOM Cily4ae pACCYHTHIBAETCS B (GOPMYNBHBIX KOMHYeCTBax: A =
= AL,0, - (KoQ0 +Na,0). na mayuennsix clysaeB BeNwduHa [AHHOTO
napaMeTpa MeHseTcs B npepenax or -8.00 pgo 80.00,

CooTHoweHsHe wmwenovei#i oueHHBaeTcs napamerpoMm K, KOTopel#, Tax
We KaKk M [/g CHAMKATHBIX OCANKOB, PACCYMTHIBAETCH, KaK pasHOCTb
MeXOy MOJIeKynsapHbIMi KOJIM4eCTBAMH Kanu M Harpusa. Ero sennunna
kKonebnerca B npepenax ot =30,00 no 20.00.

[lo KonMYecTBY CH/IMKATHOM MM, TO4YHee, HeKApOGOHATHOM NpPHMECH
paccMaTpHBaeMeie MOpoakl MOT'YT GLITH YCNIOBHO pasje/ieHkl HA HYeTmIpe
cnenyiompse rpynnei: 1 — upcTeie kapGonaTHele moponms! (Gonee 40); 2 -
nopoasl ¢ HekapGonatHo#t npumeckio (80-40); 3 - cmewanHEle nopoas!
(20-80); 4 - nopomwl, conepxampe xapGoHaTHyilo npumeck (10-20 Bec.
% €0, ). MNpu conepxanun menee 10 sec.% CO, nopons me paccmar—
PHMBAIOTCH B COCTABE OAHHOI'O THNa,
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Puc.10, Ouarpamma MA K gng cucreMaTHKH M HHTeplpeTallHd cocTapa KapOGOHATHBIX OCAOOYHBEIX H MeTaocaloqHbIX
nopoa. ;

[papannu NoO COOTHOWEHMIO MAarHe3Wn K HaBecTH: | — M3BECTHSKHM C MHUHHEMANbHBIM CoAepaHHeM MarHesuu; I1 -
H3BeCTHaKHM oObruHble; Il = cllabomarHeauanbHele HEBeCTHaKH; 1Y = OONOMHTOBLIE M3BeCTHaKH; Y = H3BECTKOBhIE
ponoMuTeli; Y1 = ponomutel; YII — gonoMuTel € npuMeckio martHeaura, A, 1 - oco6o uHMCTHIE OT MErHe3HH H CH—
NMKATHON MpPHMECH H3BECTHSKH CTaBMNBHBEIX 30H ceanmenTamun; B, K - obbrunpie mseecrHsku; I, K - rameEucTee K
YKCTHIE HABECTHSKH; B, Jl = TpaBepTHHEI, H3BECTKOBEIE TY(hl, H3BECTHAKH OTANILHLIX BY/KAHOMeHHO-OCANOYHEIX
paunit; 0, 3 = pasnuuHele THNB ciaboMarHe3HaNbHBIX M3BECTHAKOB OT COMASpKAUIMX TEpPpPHIeHHYIO TIVIMHHCTYIO MpH—
Mech (C BBICOKMMH aHaueHHgMM nmapameTpoB A ® K) mo mopopm ynameHHEIX BynKaHOTeHHO-OCANOWHBIX daunit (c HE3—
kumu 3uavenusmu A u K); [, E, X B coueranun ¢ M - paanuuHble OONOMHTOBLIE M3BECTHSKH, H3BECTKOBHIE [0-
NOMHTHI M [ONIOMATEI, HAlle BCErc MOMYHHEHHLIE TeppPHreHHO-0CAnoYBeIM damnam; [, E, X B couerannu c I1 - Te
e nopoapl, HO NOOYHHEHHBbIE ByﬂKBHO!’EHHO—OCBﬂO‘lﬂHM dJBJ.IHﬂM, B TOM 4YHCNe KpeMHHCTEIe ﬂOnOMH‘l’_‘hI PaASNHYHBIX
3M0X,



B pa6ore 1970 r. apTopoM 6bLIIH PACCMOTPEHO M HCC/I@AOBAHO Gonb-
woe KONWYeCTBO NOMHBIX XHMHYECKHX AHANM30B KapboHATHBIX H KapGoHar-
CofepXaukX OCANOYHBIX MOpon M MX MEeTAMOPPUIOBAHHBEIX aHANOrOB MO
pasHbIM NHTEPATYPHBIM HCTOYHHKAM H coscTBeHnuM nanueiM. [lo  npen-
CTABHTeNLHBEIM aHA/IM3aM HAa axarpamme MA’ K ( puc.10), noctpoesHOH
C yY4eToM napamMeTpoB, PACCMOTpPEHHbIX B Mpefsiayllem pasgefie, BhIfe-
7NeHB! MO OCHOBHEIX PASHOBHAHOCTEH KapGoHATHBIX nopopn. Huxe npu=
BOOMTCH HX KpaTKas XapakTepucTHKa. [lMuarpamma B NpHHLHNE CTPOMTCH
ananoruudo amarpamme FAK, obcyxnaBweiics B npemeinyme# raaee
HacToswme# paGoTsl.

HanGonee uMcThle OT Mariesun (M CHNMKATHON NpPHMECH) H3BeCTHH—
KH NpeacTasBneHbl NMOpoAaMM nofej, o6o3HAYEHHBIX Ha mMarpamme Gyk-—
paMH A ¥ W. OTo penkne no YHCTOTe oCankHM nnargopMeHHbIX obnacreil.
OG6biyHble H3BECTHAKH HIH H3BECTKOBHIE KapGoHaTHBIE OCAOKH pasHOM
CTeneHW 3arpas3HeHHs HeKapGoHATHON NpHMeChiO MOrYT GbITh pas3ieieHbl
6onee moapo6Ho. Cpenu HHX npeXae BCEro BeIe/ifeTCHd IMlaBHas pas—
HOBHMAHOCTL, MPeACTABNCHHAS OCANKAMHM THNHYHO N/IATHOPMEHHBIX obnac-
Teil. Ha nuarpamme aro mopomwt noneft B 1 K. Kpome Toro, Beigefsiior-
Cd TJIKHUCTBIE M YHCTHIE M3BECTHSKH CTAGHIBHLIX 30H ceaumenTaunu (mo-
ng K u ') ¥ M3BeCTHsSKH, SBASIOIMECH OCAAKAMH OTA&/ICHHEIX BY/IKaHO-
FeHHBIX Gauuit MK NpoAyKTamu AeATeNbHOCTH I'MAPOTEPMANLHBIX HCTO4Y-—
uukop (nmons B u J1). Kak nokasan oneiT, reHeTHYECKH. PASNHYHBIE I'DYIi—
nbl M3BECTKOBLIX KapboHATHBIX Mopon No BLGPAHHBIM NapamMeTpaM pas—
AeasioTcs AOCTATOYHO YAOB/ETBOPHTENLHO,

Cnabo marsesuanbHble HABECTHAKH, B PA3/IA4HOM CTeNeHHM 3arpasHeH—

Hble HeKapOOHATHOH NpHMeChIO, NpeAcTaBleHsl nopomamu noneit O u 3.
lFenernyeckue ocoGeHHOCTH STOro THNA NMOpod, Kak NOKaskBaeT CONOC-
TapleHHe MMEIOIMXCH OAHHBIX, TAKXe HAXOAAT CBOe OTpaMeHHe B pasme—
IEeHHH TO4YeK cocTaBoB. [lOIOMHTOBbIE H3BECTHAKH, H3BECTKOBHCThLIE 00—
MIOMHTHI M [O/IOMHTHl B COOTBETCTBHH C (AKTHYECKHMHM [AHHBIMH MOTYT
paccMarpuBaTbLCsi COBMeCTHO, Paspenenue no 4acTHON INIMHO3EMHCTOC-
e (npapas wacTh AMArpaMMEl) He HeceT mId HHX SHAYHTEALHOR MeHeTH—
yeckoit mHpopmaund. OHO MoxeT 6miTh Mcnonbaosaxo (mona [1, E u X)
Kak oOBEeKTHBHOE pa3nHuMe NpH CPAaBHEHHH NOpPOMd, OTHOCSUMXCH K pasd-
HbIM 4YaCTSIM paspe3a WIH CTPyKTypHbiM 3oHaM. OaHako C y4YeToM Io-
neit M 1 H B nepolt yacTH muarpaMMel Cpeld pacCMarpHBaeMBIX Nopon
MOr'YyT GBITE BbiOe/leHbl PASHOBHAHOCTH, THAMOTEKIIME K TeppHreHHO-0Ca-
nounsiM (monme M) u BynkaHorenHo-ocanouneiM ( mone H) oBpazopanusm.
l'panuna noneit M u H sBnsercs Beckma ycnoesoi#t. B paGore JI.A. Kn-
puuenko (1970) npuBOASTCS aHANM3E YHHKANLHBIX AOJOMHTOB BY/KAaHO-
reHHO-OCANOYHBIX (awiii kapGona Konbckoro noayoctpoba. Paccumran-
Hele [/ HAX NapameTpsl COCTapa AOCTHralT BenuuMHel M po 0.932,
A = no =32 u K no -42. [as Gonee sppeKTHBHOrO pasfesieHHs Clieny-—
€T COBMECTHO HCNONb30BATL NapaMeTphl, PACCYMTAHHBIE 1O MEeTporeH-
HbM anemenTaMm | manpamep, napamerp K), ¢ napameTpamu, oTpaxa—
IOIHMH CONEPXAHHE W/ COOTHOWEHWe PYOOI'@HHBIX S7I@MEHTOB, ClelH-
pMYeCKUX aNa BYNKAHOr'eHOB ompeaefieHsHoro cocrapa. [Ina Tonm c yda-
CTHEM OCHOBHBLIX BY/IKAHHTOB, K npUmepy, lenecoobpasHo HCIONIL3OBA-—
HHE OAHHBIX IO COAEPXAHHIO XpoMa M HHKeld.
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Ocobyio H cnoxHylo 3apady npeactapiseT coboll BhigBleHHe H H3y-—
yeHHWe B pa3pesaax nokemOpusi nopoa, NepBHYHO COAEPXKABIIKMX KapboHAT-
HOe BelleCTBO, HO MOTePSBIIMX YTVIEKHCNOTY B MpOLEcCax MeTamophua-
ma. [1ps nonHO# moTepe yraekHCnoThl W HebonbuioM obbeMe NepBHYHOR
KapboHATHON NMPHMECH faHHag 3apnaya ocobeHHo croxHAa. [1pH BHICOKOlH
nepBHYHON NpHMeCH KapboHATROI'O MaTepHana, KOrja pasgeflbHoe COnep-
MaHHe M3BECTH H MArHe3HH B HEKOTOPHIX pPA3HOBHAHOCTHX MOpoa npe-
pocxomut 10% Bec., sapgaua ynpomaercs. 3TO NPOHCXOOMT B CBH3H C
TeM, 4TO, BO-NEepBLIX, MOAB/IAETCH BO3MOXHOCTE Cile[HTb 3a COOTHOLle—
HHeM 3THX KOMMNOHeHTOB B llopoaax, He conepx'(amux YI71eKHCNoThl, a
BO=BTOpBEIX, C TeM, YTO B MOPOJHBIX ACCOLHALMLX, CoaepXauux nonob-
Hele ofpasoBanis, KaK MNPaBu/io, NPHCYTCTBYIOT AOCTATOYHO oborameH-
Hble KapGOHATHBIM BeWEeCTBOM M’ CYWECTBEHHO KapGoHATHBIE Pa3HOCTH
MeTaMOoppUTOB, OPHEHTHPYSICb Ha KOTOPHIE MOXHO CYOHTB O XapakTepe
MepBHYHOro KapGoHaTHOr'o MAaTepHa/ia # HCMONL30BATE STO B COOTBET-—
cTeyloumMx pacyeTax. [IpHMepoM HccnenoBaHis CIOKHBIX MO COCTaBY
NepBHYHO OCAnOYHBIX, CHIHKATHO-KapGoHaTHEIX MeTamoppuToB ampubonu-
TopO# daumu, NOTepaBWMX B npollecce npeoGpasobanus oT 25 mo 50%
yTVIeKHCNIOTH, sBfeTcs HeBonbuag paGora B.W.Bonoroea u B, B:Tae-
punenxo (1978), BrinonHesHag No MeToOHMKe ABTOPA C MCIOMBE30BAHHEM -
NeTPOreHHBIX M PYOOreHHBIX 3JIeMeHTOB,

[Ipu Hanuuuu B cocTape KOHKPeTHBIX MOPOAHBIX accouuauuii, obora-
WEHHLIX MepPBMYHBEIM KapGOHATHBIM BeLeCTBOM PA3HOBHOHOCTEl, MOXHO
pacueTsl napaMeTpoB COCTaBa BCeX MOpoa ANg OMarpaMM pacno3HaBaHus
H CHCTEeMATHKH MPOBECTH C HOCTATOYHO BLICOKO{ OOCTOBEpPHOCTBIO.

Eme opHuM MeToOMYeCKHMM NPHEMOM IeT pOreoXHMHYECKOr'o HCCleno-—
BaHWA NepBAYHON NpUpoasl KapGOHATHBEIX NMOPOM AB/IGETCS pacHeT MOJ/IHO-
ro cocrasa cuaukarho#t (u BooGme HekapGoOHATHO#) NPUMECH NyTeM HC-—
K/lI04eHHs KapboHaTHOW HYACTH = pealbHO MPHCYTCTBYOUEH HIH PeKOHCT-
pyupoBanHo#f. Hecmorpsa Ha cBo#t npubnnxeHHbI# Xapakrep, nonydaemsie
TAKHM MyTeM [aHHBe HEepeaKo HMelOT CYLIeCTBEeHHOoe IeHeTHYecKoe 3Ha-
YeHHe. )

3acnykHpaeT BHHMAHHS BO3MOKHOCTH HMCNONB3OBAHHH MANBIX 3fle—
MEHTOB 19 pacliAhpOBKH MepBHYHON NpHpoOnsl CYmMECTBEHHO MlarHoK/ia—
30BEIX METaMOPGHTOB, NEPBHYHO COCTOSBIMX M3 kapGOHATOB MarHmii-pa—
BECTKOBOI'O psna K I'IMH NOHHXeHHo# demuuHocTH. Maywenue nureparyp-
HBIX AAHHBIX MOKA3LIBAET, YTO B 3TOM mnaHe spheKTHBHBIMH MOr'YT GbiTh
comepxaHns Gapis H CTPOHLMS B COYETAHHH C COOepXaHHeM HH(OPMATHB—
HBIX NETPOreHHBIX KOMIOHEHTOB.

K nepBH4HO CMellaHHBIM KapGOHATHO-CHIMKaTHBIM NOpPOOAM OTHOCHAT-—
ca H napaamMpuGONHUTHI, CYLIECTBOBAHHE KOTOPHIX B OOKeMOpPHACKHX KOM-—
nieKcax He BhI3bIBaeT coMHeHHMs (Cupopedko u ap., 1968, 1972; [okem-—
6puit ¥ npobnemst GOpMHpOBAHHS..., 1978). YkasanHeie paboThl copmep-—
AT HCYepNbBAIIIYI0 XApAKTepPHCTHKY npobieMsl H 0630p /MTepaTypHl,

H Mbl K HAM OTChIlaeM 4dTatefis, B HacTosimee BpeMs Opro— H napaam—
(HOGONKTE OOCTATOYHC YBEepPEHHO DAS/HYAITCH [0 KOMIWIEKCY Ieo/lorHuec-—
KHX H NeTPOreoXHMHYECKHX MpPH3HAaKOB.
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Yepr i cocTaba H S5SBOADHLRAN
Kap6oHaTHHRHX nNoponan AoKeMOpH S
BoCTO4YHOR uactTh BanrTmrfhckoro
ImuTa

B kauecTBe npHMepa XapakKTepHCTHKH COCTABA MeTaMopdH30BAaHHBIX
KapboHaTHbix OBGpasopaHmit 1OKeMOpDHS MOXHO PACCMOTPETH Pe3y/bTAaThl
npenBapuTenbHoro ob6obuleHHs OAHHLIX MO BOCTO4YHON 4acTH b anTHitcko-
ro wura. BapuaaT ofoGueHus 6bin fnonoxed Ha BcecowaHoM ceMHHape
KapbonaTHoe ocankoHakomneHHe M npoGnemMa sBamopuTOB B OOKeMGpuu”
B -HiIoHe 1978 r. M roroeusics coBMecTHo c B, A, Menexukom, B. B.Jlio6-
woBsiM # T.A. benkoBoii Ha OCHOBe COGCTBEHHBIX H JIHTepPATYPHHIX OAH=-
HBIX.

MeTtamMoppuaoeanHble OCagoyHble KapGoHATHBIE H CHIHKaTHO-Kapbo-
HaTHble NOpOaAbl: pACNpOCTpaHeHsl N0 BCeMy CyNpaKpyCTanbHOMY padpeay
nokey6pus BocTO4HOM 4acTH b anTmilckoro mmTa H, No-BAAMMOMY, OT=-
CYTCTBYIOT B cocTape npepHe#fuero, noapxefickoro gyHnamenTa, obpa-
SOBAHHOIO TI'PAHHTOMAHLIMH WIH I'PAEHTH3MPOBAHHBIMH NOPOMAMH,

CoBcrBenno apxefickuir ( konscko-6enoMopckuit) ypoBeHb paspesaa
nokeMmbpHsi perHoHa XapakTepH3yeTCs OrpaHHYeHHBEIM PACMPOCT paHeHHeM
KapbOHATHBIX H CMellaHHBIX CH/IHKATHO-KapbOHATHBIX METAa0CANOYHBIX NOo-
pon (puc.11 u 12). [ng HAX O6EIYHA ACCOUHANHS C MEPBHYHO BYJIKAHH=
YeCKHMH OGpaszoBaHHsMH OT MeTabasanbTOB [0 MeTapHONHTOB. B TO Xxe
BpeMs HA pasHbIX YPOBHfX apXxeiiCKoff yacTH paspe3aa KapGOHATHBIE: NO-—
poabl BCTPeYaAloTCs W COBMECTHO C MEepPBHYHO TEePPHIeHHBIMH OT/IOXEHMsi—
MH = TVIMHO3EMHCTHIMH CNaHUAMH ( FHAPOCHIOAHCTHMHA MeTAaNnenuTAMH)

u rHeficamu ( MeTaapkosamMu M MeTarpaypakkamu). B uenom npesueii-
wHe KapGoHaTHBIE MOPOAbI OT/IMYAIOTCH MOBBILEHHBIM KOJIHYECTBOM CH-—
JIMKATHOMN, YacTO MEepBHYHO TyporeHHOH NpHMeECH, MO CoCcTaBy TaroTET

K 30He [0/IoMHTOB Ge3 npMMecH MarHesuTa, XOTH Hepenko NpeacTasiie-—
Hbl M H3BECTKOBEIMH MpAMOpPaMH, OOHADYXMBAIOT HH3KHe SHAYCHUS KallM—
HATPOBOI'O OTHOIIEHHS H NOHHX€HHOE KOJIMMeCTBO ue/ouell OTHOCHTEeNLHO
rnuHozema. HauGonee 4YHCTHIMH Cpelld HHX OT CH/AMKATHOH NpPHMECH O6BIU-
HO #BASIOTCHA AONOMHTHL. Hepenko of6HapyXupamoupecs B ApeBHeffluux Kap-
GoHATHBIX MOpOJAax MOBBIWEHHbIE (OHOBHIE COAEpPXAHHS PYAOTeHHLIX Sfe-
MEHTOB - HHKejls, Xpoma, Me[aH, BaHagWs, a HHorpa Takxe H ¢docdopa,
No-BHAMMOMY, OTpa}XaloT BIAHAHHe HA HX GOpMHpOBAaHHe MPOLUECCOB OC—
HOBHOI'O BY/IKAHH3Ma. DTOT BHIBOA COIJIaCyeTCd C 38KOHOMEPHOCTSMH,
BEISIB/IEHHBIMH paHee mif KApOOHATHBIX MOPON pA3JIMYHOIC BO3pacTa M
cocrapa ( Karyenkos, 1959; Pomos, Epmumkuna, 1959; 3afiues, 1975).
HeobxonuMo oTMeTHTE, 4TO cpead nOpepHelux xapbOHATHBIX NMopof, Ha—
XOASUWHKXCH B ACCOLUMALMK C TeppHIeHHHIMH oObpaseoBaHMaMH, ODHApPYKH—
paorcs W takue (Bonorosckas, 1960; lllypkus u np., 1962), xoTopsie
Mo MAAHHBIM HALIKX PEeKOHCTPYKUKH B NEepBHYHOM COCTOSHMM GbiM npen—
CTaB/leHbl H3BeCTHAKAMH C NMPHMECHIO KBaplla H KAO/AHHHTA.

KapBonaTHele nopoasl Clefyiolero, NepeXoaHoro OT apXes,K HHKHe—
My nporeposolo ypoeHa (B nonumanum Y¢umckoro copemanns 1877 r.)
OMHMCHIBAKTCH C HCNoiMb3oBaHWeMm pgauHbix A, B, Cupopenxo n O.H.Jlyne-
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poft (1961), KOTOpHIME HM3YHANMCh METAOCANOYHBIE TOJINIH Mongenony-
OCTpOBa, OTHOCHMEIE Tenepb K CTpellbHHHCKO# cepun. B paccmarpmpae-
MOM perHoHe M3BeCTHHl TONLKO KapboHATHBEIE NOPOALI, OTHOCHIIMECH K
pepxHei, cyMHiickoll yacTH paspeaa ofcyxnaeMoro ypobHs, OHH Npose—
feHbl He3ABHCHMO OT BY/KaHM3Ma, B ACCOUHALMH C OOCTATOYHO 3pellbi—
MH H Audpe peHIHPOBAHHBIMH OCAAOYHLIMH OGpPA3OBAHHSMHM — IePBHHYHO
FHAPOCIIIOAKCTEIMA MeTale/luTaMu, KBapleBbiMH MeTalCaMMHTaMH H OT-
IH4AITCSH OT COGCTBEHHO apXefCKMX KapGOHATHBIX MOPOA MEeHbleH mar-
HeananbHoCTLIO (NO cpemseMy ¢ocTaBy oTO NOMNOMHMTOBbLIE H3BECTHSKM),
6o/iee BLICOKMM KallM—HATPOBLIM OTHOIEHHEM H GONbIIAM CoOoepXaHHeM
uenoyelt OTHOCHTeNbHO TagHosema (puc. 11 u 12).

CofcTBeHHO KapenbCKift ypoeeHb (cpenHenpoTepo3ofickuit no Ydum-
CKOro COBell8HHs) XapaKTepH3yeTCs SHAUMTENbHBIM PACHPOCTpaHeHHeM
KApOOHATHBIX MOPOA, KOTOpble KOHUEHTPHPYIOTCH IViIaBHBIM 06pasoMm B
cpenHefi 4aCTH ero paspe3a Ha OBYX noaypobHax. Hwxuuii n3 HuMX, oT-
peuaiomuii cpenHeMy H BepxHeMy (6ea myHrmT-kapboHaTHO-CiaHIeBO
tonmu) arynuio ( Cokonos, 1963; CokonoB u ap., 1970), BKnouaeT Kap-—
GoHATHBIE OTVIONKEHHMS yMOHHCKOW-KYSTCAPBHHCKON H Bhllle/leXalliX Hib—
MoaepcKoli-konac#okckoii cBuT [lesenro-Bapayrckoro nosca ( puc.l3,
14). [Ona sTHX nopon BbISBAeHBl KK ACCOUMALMM C BY/IKAHHYECKAMH 06—
pasoBaHHiMH GasaiLTOBOrO, TpaxHbGa3albTOBOIO, aHOE3HT-5a3aNbLTOBOI0
THMNa, TaK W CAydYaH He3aBHCHMOIO OT BY/IKAHH3MAa NpOABJIeHHs B TECHOMR
cBa3n ¢ madde peHIHPOBAHHLIMAE METAOCAAOYHBEIMH NMOPOAAMM — MNepBHYHO
THAPOCIIIONHCTEIMA MeTAaNellHTaMH, KBApueBbIMH, ApKO30BbIMH H Cybrpa-
YBAKKOBLIMH MeTaajleBpolcaMMHTaMHi, 4To ocobeHHO THIMYHO and Kape-
mau (Coxonos, 1963).

KapGonarTHele nopoasi pacCMaTpHBaeMOIO MOAYPOBHS B ofmem wyHiule
OT cH/AHKAaTHO# npuMecH, yem GoJsiee apeBHHe, NpeacTaB/ieHbl PAAOM OT
[ONIOMATOB [0 NONOMHTOBBIX M3BECTHSKOB C TeHOEHNHeli yMeHbLICHHdA
MarsesHansHOCTH Bpepx no paspesy (puc.11-14), Bmecre c TeM AMeH—
HO Ha 3TOM YPOBHE BCTPeHaloTCHd MeCTPOLBEeTHbIE H KPACHOLUBETHHIE [0-
JIOMHTBI C HECKO/IbKO MOBEIMEHHONH MAarHe3HallbHOCThLIO, 4YTO CieayeT M3
HAWKMX [AHHBIX H MarTepuajop no aryauio Kapenuu (Coxkonos, 1963).

E. M. Axcenoeuim # nap, (1976) nokasaHo npUCyTCTBHE Cpeny STY/HH—
CKHX KapGOHATHBIX MOPOA MArHE3HTCOOepPXalHKX pasHoBMAHOCTe#H. Acco-
uManug AOJIOMHTOB MOBBILIEHHON MArHe3HaNBHOCTH C KPACHOUBETHBIMH
OTTIOMEHHSMH 4YHCT. TeppUreHHOr'o psana, BHEe 30H BIMHSHMS BYIKAHH3MA,
yTo ocoGeHHO YeTKO BeIpaxeHo mis Kapenbckoro maccuea, mpHypodyeH-
HOCTBH MOSBAEHHS AONOMHTOB KAPENLCKOT'O ATYAHE K 9ranam crabuwibio-
ro. paspuTHa Gacceftnos cenumentamuu (Coxonos, 1963) n psa npyrux
NUTONOrMYeCKHX NPU3HAKOB [103BOJIAIOT CBA3LIBATH PA3BUTHE STHX [A0I0—
MHTOBEIX NMOpOA C OCOGBLIMM YCNOBHAMHM - C NepHoaMYecKoll apuansauue i
KIMMaTa M, BO3MOXHO, CO cf1ab0o MposAB/eHHEIMH YepTaMH 3BANOPHTHOC—
TH OTAeNbHBIX ATYNHACKMX MenKoBoaHbix GacceiiHoB., CrasaHHOe HopkKper—
ngeTcd Tak¥e OOGBIYHO HEeBLICOKHM CONepXaHHEM B PACCMATPHBAEMBIX
KapOoHATHBIX MOPOAAX OPraHHYeCcKoro BemecTBa H ChellipHYecKHM Iep—
BHYHO PHAPOCHIOAHCTHIM COCTABOM ACCOUMHPYWOLIHX MeTanenuros. [na
nocieniux OBBIMHBI MeOXHMHYEeCKHe MPH3HAKH BLICOXOR crenenu audbe-—
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Puc. 11, [lona cocrapos kapGoOHATHBIX fopoa AoKeMOGpHs BocTo4HOH 4YacTu BanTuiickoro mura HA auarpaMmme MA" K
(Mpenobckuit, 1970).

PuMckHe uudpsl — S0HE! OTHOCHTeNBHOH MearHeauanbHocTH nopon (cm. puc,10). KapBorarHele nopone! pasiuuHbIX
ypoBHe@t paapesa: 1 = nofle apxeiickux obpasoBaHHi, BK/IIOYAg OTHOCSMMECH K IPaHY/IHMTOBHIM KOMIUIEKCAM; 2 —
cpenHee 3HaveHWe oS apxeHcknx obpasopanuit; 8 — kapGoHaTHble MOPOOB NepeXOAHOTO K HHMHeMY MpOTEpo3oio
ypoprsi ( cTpensuMHCKas cepus); 4 - cpeaHee aHAYEHHe 1S NEPEXONHOTO YPOBHA; 5 - KapenbCKne o6pasoBaHus
[Tewenrcko~-Bapayrckoro nosdca; 6 — nWHHA sBONIOUMH COCTABA KapBGOHATHBEIX nopoa Kapenusa; 7 = fA0poasl NHTKAP4HT=-
CKO=-ATYyNHACKO! 1 nanomcKoi cepuit kapenus CepepHoro [lpnnagoxbs; 8 = JIMHHA BONOLMH COCTaBa KAPGOHATHBIX
nopon CepepHoro [lpunanoxbs; 8 — pepxHepudeiickne ornoxenus; 10 ~ CpenHee 3Hauyende ayis BepxHero pHpes,
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Puc.12. Tlona cocrapop xapboHaTHLIX NOPOA PA3NKYHBIX ypoBHel pas—
peaa ﬂOKBMﬁpHH Ha panarpamme H3BeCTb-MarHe3nd.

3oHEl NOpoa C pAas/id¥HBIM copepXaHHeM KapboHaTHOro BeliecTBa, %:

I - menee 50, II - Gonee 50 u po 70-80, Il - Gonee 70-80. 1 - ap=—
Xefickue obGpazopaHug; 2 - KapenbCkHe .nopopasl [lewenrcko-Bapayrckoro
nosica; 3 - kapenbckue noponel CesepHoro [lpunanoxbsa; 4 — BepxHe-
pudefickue obpaaopanud.

peHuMAUHM M ymepenHol - BhiBerTpusanus {Tlpepnobckns, 1970, 1976a;
Menexuk, 1977a, 6). JloMHMO PACCMOTPEHHBLIX AOCIOMHTOB HECKONBKO
NOBLHIUEHHOH MarHesMalbHOCTH Ha obcymnaeMoM YypoBHe pacnpocT=—
paHeHs! OBBIYHBIE MO XHMH3MY AOMOMHTEI M H3BECTKOBACTHIE AOJIOMHTEI
OPraHOTeHHOI'0 THII@ = CTPOMATO/IHTOBbIE M OHKOJIHTOBBIC, CBHOETE/ILCT-.
BylOIlHe O HOPMANbHBIX ycnobusx cemumentauns (Byrus, 1960; Coxo-
nos, 1963; /lw6uos, 1971).

Bropoit mis kapenns - 380HeKCKO-CYHCAPCKHH M OTYACTH /agOXCKHH
fonypoBeHs paspeaa, BKIOYAOIHA B KO/ILCKOR HAaCTH perdoHa NHALIysp-
BHHCKYIO CBHTY, 8 TaKXe IOXHO-NEeYeHI'CKyl0O M TOMHHI'CKYIO CepHH, & B
Kapemuu wyHrdT-Kap6oHAT-ClaHIEeBYI0 Tony BepxHero arynug B.A.Co-
xonosa (1983), cy#tcapckue W oTHacTH namomckue oTnoxenus (puc.ll-
14), no pany ocoGeHHOCTelt KapGOHATHLIX MOPOA W HX NAPANEHEe3aHCY OT~
NHYAeTCs OT npeabifymero.

OcHopHbie YepTHl STOMO NOAYPOBHS W aTANa KapOoHATOHAKONNEHHA
3aKN104al0TCH B NPeeMCTBEHHOM NPOSBNEHHH TeHOSHIMH yBe/UveHHS H3-—
BECTKOBHCTOCTH KapbOHATHHIX NOpPON BBEpX NO paspe3dy, BIVIOThL A0 BO3-
HHKHOBEHHS HHCTLIX HA3BecTHsKoB ( yTo ocobesno weTko Habmopaercs
BHE 30H HeNOCPe[CTBeHHOrO BJIHAHHS BYNKaHH3Ma), B oblleM yCHICHHH
BAMSHHUS PYNKAHAIMA HA CEAHMEHTOreHe3 M YACTOM CHHXPOHHOM MpPOSIB-
NIeHHH BY/IKAHA3MA H OCAAKOHAKOIWIeHHs, B WHPOKOM PA3BHTHH B Napa-
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Puc.13. Tlons cocrasoB kepGoHaTHbIx Nopoa Kapenus [levenrcko-Bapayrckoro nosca,

-
1-8 - nopopnk! nepsoro kKapGorarHoro noaypoBhs (1 - ofmm#t KoHTYp Ans yMOHHCKOM M KysTCApBHHCKO# CBHT, 2 —
KApGOHATHEIE NMOPOALI KYSTCHAPBHHCKON CBHTHI, 3 — TO Xe yMGMHCKOH, 4 — NepBHYHO KapGOHATHO-IIHHHCTHIE ropoas!
ymGuuckol cBATHI, 5 — o6GmMA KOHTYp ANS KONACHOKCKOH M HIbMO3EpCKON CBHT, 6 - KapboHAaTHBIE NOPOAB!I KONACHOK—
CKO# CBHTHI, 7 = TO Xe WIBMO3epcKoif, 8 — TO xe pOyKCHHCKOR Tonmmn); 9~12 - nopomsl BTOPOro kapboHaTHOro noag-
ypoBHs (9 - OBwMi KOHTYp ans KOKHOMeHYeHrcko# cepud, 10 - kapGomaTHEle Mopoas! TOR e cepuu, 11 = oBmuii KOH-
TYP ANA TOMHHrCKol cephui, 12 - xapGoHaTHble nopoaw! Tok xe cepuu). OcTanwHble ofosHaueHHa cM. Ha pHC,10.
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Puc, 14, lons cocraBoB cpenHenpoTepo3oicKux KapGoHaTHeIX nmopon [le-
yeHrcKko-Bapayrckoro mosica Ha AHarpaMMe H3BeCTb-MATHe3HS.

lMosicHeuns I=lll cm. uwa puc.l2, 1,2 - kap6oHaTHbIE mOpoas! [epBOro
NOAYpOBHS paCTIpOCTpaHeHus KapboHAaTHhIX nopoa Kapenums (1 - ymGun-
CKag-KySTCApBHHCKAS, 2 — HIbLMO3epcKas-konachokckas CBATH); 3 -
KapGoHaTHEle NMOpoasl BTOPOro noaypoBHs (0XHONeYeHrckKas H TOMHHI=
cKas cepuu).

reHesKcax [Opoj, CBH3AHHLIX C BY/IKaHH3MOM, merarypbuTOB, MeTacH-
NHUMTOB, B Pe3Ko Boadpocluelf po/M B paspeaax yTVIEpOAHCTHIX, BBICOKO—
yTJle POAKCTBIX, CYNBOHAHO-YTIEPOUMCTHLIX OTJIONKeHHH ¥ NMepBHYHO TIHHH—
cTeix fopon. BmMecTe ¢ TeM ponk CTPOMATONHMTOBBLIX H OHKOJIATOBBIX MO—
poa Ha NaHHOM YypopHe CHH#aercd. Heo6xogMmo nogyepkHyTh, 4TO pa3—
BHTHIE HAa AAHHOM YpOBHEe MONOMHTHI, B TOM UHC/IE H C NOBHILEHHOH Mar—
He3HalLHOCThIU, KAK MNPaBWIO, NPAMO CBE38HEI C GBJICHHSMM [OABOOHO-
ro pynkasuama GasuroBoro ¥ mukpurosBoro Tana (puc.l8 u 14). Kap6o-
HATHBIE NOpOAbl BYNKAHOT@HHO-OCANOYHHIX ACCOIMauHit o6bidHO oborame-—
Hbl DYOOI'eHHBIMH 3Jle MeHTAaMH.

HanoxesnHele gaHHble NOSBOMISIOT pACCMATPHBATHL nepexod oT cobcT-
BEHHO SATYNHMACKOrO K 380HEKCKO-CYHCApPCKOMY HOAYPOBHIO paspe3a Ka-
pends Kak Hapbonee 4eTKO BhIPAXEHHBI B paspese [OKeMOpHA peruoHa
py6ex nByx pasaW4HBIX K/IMMATHYECKHMX 3TanoB -~ Gojee paHHero ¢ mnpH-—
aHaKaMM apHOM3Aunu O6GCTAHOBKM M SKBANOPHTHOCTH GaccefiHoB W noaf-
Hero, xapakTepH3ylowerocs pe3KHM yCH/IeHHeM TyMHOHOCTH KiluMara,

- 3Tor pybex, NO-BAAMMOMY, HMeeT Bolblioe 3HAYECHHE M1 NMEpPHONH3ALHH
AO0KeMO PHACKOR I'eofIorHYeCKOfl HCTOPHH H KOpPpeJSUHH OTIOMeHHA Ha
Gonbuux miomansax. CpaBHATELHO GHICTpas CMeHAa KARMATHYECKHX 06-
CTAHOBOK, KaK BHAHO no ofmel s Kape/ds TeHOeHUHMH pOCTa H3BecT—
KOBHCTQCTH KapGoHATHBIX MOpOn, BEpOATHO, NOArOTAaBIHBANACE NOCTENeH—
HO, H2 NPOTSMEeHMM Kapeius. [laHHbIl KNIHMAaTHYeCKHH pybGex 3aciyxHBa-—
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eT ARTANBHOrO HCC/leAOBAHHS KaK STa/loHHBIA ang noxkeMGpusa M B CBsA-
34 C Hamevdapwlefcsa KoppeiguHe@ CMeHbl KIHMAara C W3MeHEeHHeM MH—
TEHCHBHOCTH BynkanHaMma. [lomiepkHeM, 4TO ONMCAaHHBIH pybex G/i3ok
no BpeMeHH K ycraHobneHHomy B.A,TenskoBeiM u Cp.A. CHnopeHko
(1977) TpeThemy rnaBHeilileMy STanmy pA3BATHS YT7IepOLCO/E PKALIKX
¢popMmaiit noxkembpus B aTany nogsieHnsi sykapuor (Cokosnos, 1976).

[Ona moHOTH! KapTHHBI OTMETHM, YTO BepXHeNnpoTepo30fCKuik aTan
kapboHaToHaKomleHHs peruona (puc,ll, 12), B OCHOBHOM npeacTaBleH—
uplit mopogamu KunbaMHCKO# cepun pepxsero  pudes (Herpyna, 1971a;
Nwbuos, 1973, 1975), mBasercs HawBonbuwuM no macmrabam B NOKeM—
Gpur. [19 Hero CBOMCTBEHHO NpaKTHYECKH MOJIHOE OTCYTCTBHe BIHAHHS
By/KAHH3MAa W TepPPHreHHbI XapaKTep ACCOUMHPYIOMMX C KapbOoHATHbLIMH
noponamu ocankoB, CpeaoM nocliegHHX WHMPOKO PA3BATHI KBApPLEBble H
nofieBoUNAT-KBapleBple NeCYaHWKH C IVIAYKOHHTOM, apKoabl, CyGrpay-
BAKKH W &/IeBPONe/IUTh C THAPOCMOMMCTHIM MareprainoM (J1i06nos, [Mpe-
noeckuit, 1975). Camu kapGonaTHele noponsl, no aaHHeiM B, B.Jlo6uo—
Ba, 3HAYATE/NLHO BAPbLHPYIOT MO COCTABY OT [O/IOMHTOB [0 YHCTBIX H3—
BeCTHAKOB. Cpenu NOMOMHTOB Hepeaku OpraHoreHHble — CTPOMATOIATO=
BBIE M OHKOJIMTOBLIE PasdHoBHAHOCTH. OHM oBpasylor sHauwATeNbHEIE Mac—
Cbl, HO OGBLIMHO OTCYTGTBYIOT HA ypPOBHHX HAKOINIEHHSi KPACHOUBETHBIX,

B TOM 4MC/le M KapGOHATHBIX NOpo[, BO3MOXHO OTBEHYAIOUIHX MOMEHTAaM
apHOH3alMH K/IMMATa M 3HAYMTEeNILHOrD yBeNMuYeHHsi cofieHocTH Gacceii-
HOBEIX Boo. B menom nns kapBoHaTHbIX Mopon pades XapakTepHbl [0-

CTATOYHO BEICOKAs ODIlas M3BECTKOBHCTOCTL M CPABHATe/LHAA YHCTOTA
OT CHAMKATHO# npumecH. C HAMH He aCCOUMMPYIOT NOPOMbl C BBEICOKHM
coOepXaHHeM OpraHHYeCKOro BeuecTBa,

Kak ormewanoce Beille, KapboHaTHbIe MOPOAbI PA3/IMYHBIX YPOBHE
pa3pesa nokemGpus perdoHa OT/IMHAIOTCH M0 COAGPXAHHMIO M pacnpene—
JICHHIO PYNOreHHBIX SJIEMEHTOB, OGYCI/IOB/IEHHOMY PeXHMOM HX (OPMHPO—
Banug. B HexoTopeix Cllydasx 3To, NO-BHAHMOMY, MOXET NOAYYHTL H
onpepfeneHHoe npakTH4ecKoe aHavenne, EciuM paccMmarpHBaTh TONBKO
CHHIeHeTH4YHble npouneccam GpopMHpoBaHMs KapbOHETHBIX OTNOXEeHHA no-
BbIlIGHHbIE KOHUEHTpALMH MOTIe3HkIX KOMMOHEHTOB, TO MOXHO OTMETHTEh,
manpamep ( puc,15), uro npepHeliume kapGOHATHEIE METAOCAOKH OT/AHYA—
I0TCH TeHOeHIHMeli K NMOBblWEHHOMY Haxomneruio gochopa. Eme Gonee mH-
TepecHsl B 3TOM OTHOIIEHHH -KapGoHATHLIE NOPOAbl YMOGHMHCKO-KY3TCSp—
BHHCKOr'O ypoBHs [ledeHrcko-Bapayrckoro nosica M NUTKApAHTCKO-ATY—
nufickoit cepur Ceneosoro [Ipunanoxws (ITpenosckuii u ap., 1967). Ha-
NPOTHB, KapGOHATHBIE OTJIOKEeHHA HAbBMO3epPCKOro ypobHs [leYeHrcko-
Bapayrckoro nosica ([Ipenosckuit 1 op., 1974) ¥ KuibaHHCKO-BONOKOBO—
I'o ypoBHS BepxHero pupes oBHAPYKHBAIOT HETKYI0 TEHOSHLMIO HAKOMIe-—
HAS Maprasuna.

Puc.16 1 17 OoTHeTAHBO [EeMOHCTPHPYIOT NOBBIEHHe GOHOBBIX CO-—
gepxadnii pyNoreHHbIX IeMeHTOB B KapOOHATHBIX METAOCANOYHBIX IOpPO-=
nax, BXOOAIMX B aACCOUMALMHM BY/KAHOMeHHO-OCANOYHOI'O psifa.
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Puc.15. [lona kapboHaTHBIX nopon
pnokemMGpHa B KOOpAMHATAaxX coaep-—
xanhs dochopa W Maprasua.

1 - apxeit; 2 - yMOHHCKMH-KysT—
CApPBHHCKMHA M 3 = WIBMO3epCKHi—
KO/MACHOKCKHY YpOBHM Kapenusa
[Neuenrcko - Bapayrckoro nosca;
4 - xapeiuii Cepepuoro [Ipuna-—
noxes (muTKapanTcxo-aTymHic—
Kas cepusi); 5 — BepXHHi pnjeil.

Puc.16. lMona cocrasor KapboHaT-
HBIX nopoa foKeMOpHs B KoopaH—
HATax COonepXaHug HHUKe/d M Ko—
SankTa.

1 - apxeit; 2 - YMOHHCKO=Ky3T—
CAPBHHCKHH M HIbMO3€ pCKO-KO/1aC—
WOKCKMii ypoBHM Kapenua [lewenr—
cko-Bapayrckoro nogca n Kapenng
Cesepuoro [lpunagoxes; 3 ~ 3a-
DHEXCKO-CYHCapCKHil ypoBeHL Ka—
penug IleveHrckoll sousl; 4 - to
we, Wmanppa-Bapayrcko#t somsr,

- Puc.17. lona cocraBoB kap6oHaT-—
HbIX nopoa aokeMGpHs B KOOpPOH—
HATAX COAe[KAHHS MeOd H BaHa-
aug. 1 - apxelt; 2 - HHXHHAE Kap-
GoHaTHBIfl MoaypoeeHs Kapenusg [le-
yeHrcko-Beapayrckoro nosca; 3 -
380HEeKCKO=CYACapCcKHl noaypoBeHb
[lewenrcko-Bapayrckoro nogca;

4 — BepxHU#i pupei.
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4. PeKOHCTpyKlLHs NepBHYAON NPHPOAbI H CHCTEMAaTHKa
MArmMaTHTOB

MocTpoenne obmedh
KNnNaccHpPpHXaOUHOHHOK aOMarpamMaBH
H HeKOTOJpBH e oOocoODe@eHHOCTH
pacnosaHaBaHHE MEeTaBynKa#HHKRTOB

Beiwie, B pasg.2, PaccMaTpHBANHCh HEKOTOpbie OCOBGEeHHOCTH XHMH3-
Ma MAIMATHTOB, BaxHbie Mg HX OT/IMYH" OT 3K30IeHHBIX 0OpasoBaHHil.
3aece obcyxAal0TCH HeobXOoOMMEBIE ANS AHAMHOCTHKH NepBHYHON NpHpoas!
MeTaMOphH3IOBAHHEIX MArMATUTOR OCHOBHBIE NONOKeHHS WX NEeTporeoxXu—
MHYeCKo#l CHCTeMAaTHKH.

PaspaSorka ynoBHOi Ona JIONb30BAHHA H AOCTATOYHO MO/IHOR NMeTpo-
reoXMMHYECKOl CHCTEeMATHKH MarMaTH4YeCKHX H B TOM 4HC/le BYNKaHH-
YeCKHX IOpPHBIX NOpPOA MO-NpeHEeMYy OCTaeTcsl akTyanbHoii 3anaueil. Ha
aTO YKAILIBAST NOYBNEHHE BCE HOBEIX paboT, NOCBSAMEHHBIX ABHHOMY
ponpocy (Benoycos, 1974, 3enenyrud, Hukonaes, 1971; Mapakyues,
1973; Wlreinbepr, 1964). INpeacraBngercs, YTO AMEHHO NETPOreOXHMH—
Yyeckasa cHCTeMarHka Kak HauGojiee TOUYHAA H yHHBepcanbHAf, a He MH—
Hepafioro-nerporpagyyecKas NO3BOMUT BBHISBHTL IN1YGOKHe CHCTeMHble
CBH3J MATMATUTOB Mexay cobofi B C SK30TeHHHIMH OOpa3oBaHHAMM, yC-—
TAHOBHTHL 38KOHOMEPHOCTH SBOJIIONMH BYNKAaHM3MA H MarmMaruama B Le-
oM B HcTopHH 3emind. T akas NOSHUAS HaXOAMTCH B HEKOTOPOM [POTH-—
BOopedYuH C pekoMeHaaunaMH [TOOKOMHCCHH MO CHCTeMATHKE H3BePWEeHHLIX
nopoa MexayHapooHoro ‘cowosa reonornueckux Hayk (Knacchpuxauus n
HOMEeHKNaTypa..., 1979; Streckeisen, 1967), koropsie OCHOBaHLI
Ha npeacTab/leHHsX O MPeHMYLeCTBe MuHepalloro-neTporpapuiecKux mMe-
TOHNOB CHCTEMATHKM H3BepMEeHHEIX [0poA fepeld MNeTPOXHMHYEeCKHMH,
[Mpeanpunarwit A, d.Beioycoesim (1974) perTanvHblil aHanka TpebobaHwik
npenbaBigeMbIX K NeTPOXMMHYECKHM MpHEeMAM CHCTeMATHKH 3¢gdy3HBHBIX
¥ MarmMaTHYeCKAX nopoa B uefioM, uabapnseT aBTopa oT HeobxoaMMoc—
TH OoCTaHaBNHBATLCH HAa 3TOM Bonpoce. HaapaHHbI MCcnepoBaTellb ap-—
TYMeHTHPOBAHHO OTCTAaHBaeT HeobGXOAMMOCTb H BO3MOXHOCTBH NeTPOXH—
MHUYeCKoft KnaccHduKauMd MarmarTHToB.

[NpeanaraemMeift BAPHAHT NeTpOreoXHMHYECKON CHCTEMATHKH Marma-—
THTOB M B TOM 4HCNe BYIKaHdToB, AoKnaneieabmuiicss Ha 1l Bcecows-
HOM Ma/leoBY/K aHo/OIHYeckoM cummoauyme 1975 r,- (I1penoscknit, 1977),
OCHOBAH Ha H3y4YeHHH Becbma Gonbuworo obweMa AHAIHTHYECKHX M NeT—
ponoruyeckux aaHueix. OH npepcraeisieT cobofi NONLITKY paspaGoTKH
OCHOBHOjI CXeMEl pacWleHeHHs BY/IKAHMTOB [0 COCTABY H NpedyCMAaTpPH—
BaeT BO3MOXHOCTE MX pajbHelero nocnenoBaTeNbHOro pasaefleHHd O
psily NeTporeoxXHMMHYeCKHX, NeTporpapuueCKUx H MHHE Da/loTHYeCKHX MpH-—
sHaKoB. [laHHAf CHCTEeMATHKA MMEHYeTCHd NeTpPOreOXHMMAYECKOH B CBA3H
C TeM, 4TO B ee OCHOBY NONOKEHH HEeKOTOphie AONylieH#s O XapaKTepe
nopefeHHd NOopoaocol pasylolluX KOMMNOHEHTOB, a Takke MoToMY, 4YTO B ee
NoNHOM BapHaHTe, KaK OTMe4YeHOo, npeajiaraeTcd MCNONL3OBaHHe paaa
pylsoreHibix ‘'H peaKuX 3/ieMeATOB B KadyecTBe MHAMKATOPOB ornpeelfleH—
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HbIX TeHaeHUH nerporeHesuca. Bce HanaraemMoe HHXKe OTHOCHTCH TO/lh—
KO K anioMOCH/IMKATHOMY THIY MarMarudeckux obpasobaHuii.

B kadecrBe IyiaBHbIX NoKasaTeqiell cOCTaBa KK MACMETHTOB B Lie—
NOM, TAK W BY/KAHATOB B YACTHOCTH HAMM HCHO/BL3YIOTCH yXe paACCMAaT-
puBaBlMiics napameTp b , XapakKTepuaywuHit peMUIHOCTH (unn  oc-
HOBHOCTE) nopon, ux obmas memousocts ( ALK ) u obmas rauHoO-
asemucTocTe (A oﬁhx)' [lapaMeTpbl pacCUMTLIBAIOTCH B GOPMYNBHBIX KOIH—
yecTBax:

AlK g, = Kol + NE 03 Agg,= ALD,

[Mpencrabnsercsa, yro napamerp F  ayuwe OTpaMAEeT MenadoKpa—
TOBOCTBL COCTABA MACMATHYECKHX NOPoM, YeM mapaMeéTp b A.H.3a-
papuukoro (1950) anu ero MomddMKaliiH, NOCKONBLKY OH He 3ABACHT OT
ConepXaHHus ABYCMBIC/IEHNHOIO B PACCMATPHBAEMOM OTHOLIEHHH KOMIIOHeH
Ta - H3BECTH, A TaKie HEe38BHCHM OT peaibHOIo WIH pacCHYHTaHHOro
NoMHHEpanLHOrO pacnpefefleHHs KOMOOHEeHToB. OueHKA HEeKOTOPbLIMHM HC—
ClleioBaTelgMKU OCHOBHOCTH NOPOA NPSMO NO COAEPKAHHIO KpeMHeseMa
(3enenyrun, Hukonaes, 1971; Mapakywes, 1973, u ap.), no-sumuMomy,
He FBNSeTCs! e[HHCTBEHHBIM M JIY4YLUAM BAPHAHTOM, TAK KK OHA YYHTHI-
BaeT cogepxaHue (peMHUYECKHX KOMIMNOHEHTOB /IHUWE KOCBEHHO. ITO NPUBO—
AMT B HEKOTOPBIX .Cy4YasX K HMCKaXeHHI0 COOTHOIIeHHMH pasfiHyalomuxcg

‘[0 WEeIOYHOCTH MOpon HA AKArpPAMMAX [0 CPABHEHHIO C MX MPHPOAHBIMHA
CBS3AMH, 4TO OCOGEHHO Pe3KO NPoABNseTCs VI OCHOBHBIX—YI/bLTpPAOCHOB=
HplXx obpasaopanmit. [locnenHee crneusanbHO KPHTHYECKH pacCMAarpHBAaloch
A. ®.Benoycosuim (1974). Wabpasubie riapHele napaMerps! CHCTeMATHKHA
OTPAMAIT HAMETHBILYIOCH y MHOFHX HCClenoBareseffl TeHNeHLMIO CHATATB
OCHOBHOCTH ( pEMHYHOCTB), MENOYHOCTL H INIMHOSEMHCTOCTL OCHOBHBIMH
KOOpAMHATAMHA [N K/IACCHPHKALHOHHOT'O paafiefleHHs AMOMOCHIHKATHbIX
MarmMarTHToB. g

B kasecrTBe Haubo/ee BAKHBIX [ONOMHMTENLHBIX NAPAMETPOB COCTa-
Ba, HCrno/b3oBaHHe KOTOPHIX 3[eChb OeTa/lbHEe He paCCMATpHBAaeTCd, Mo-—
ryT OuiTh HASBaHEI ConepXaHHe W3BECTH, THTaHA, HHKend, xpoma, $oc—
¢opa, penkmx NHTODHNOB, COOTHOWEHHe ComepXaHMil Wenodel, MAaCHE3HH
H OKHCIIOB Xe/le3a, OKUCH M 3aKHCH Kefle3a, 6GapHa M CTpoHLMg, pydumu:
H CTpOHUMs. ITH NapaMeTpel MOTYT CIYHUTH KAK [§ yTOYHEHHS TIpaHml
KNacCoB marmaTHTOB, TaK H AAf BelAe/IeHHS IpYNn M NOArpynn BHYTPH
KNACCOB ¥ FIONK/IACCOB M BHISB/IEHHS CYLIECTBEHHbIX TEHASHUHA Npouec—
coB o6pasopaHusi MAarmMAaTHTOB.

B koopanHaTax demipuHOCTL—-0BmWAS e/ 10YHOCTL NPHHUMOHAILHAS OC—
HOBA CHCTeMATHKH MArMaTHTOB Mokasada Ha puc.l8., C ydeTom Tpann—
LHHOHHBIX npenc*rasnennﬂ H C HEeKOTOPbIMH OONOJIHEHHAMH BhI[AenseTcs
CeMb KlacCoB MarMaTHTOB MO peMHYHOCTH, ANd KOTOpLIX B AAHHOM Clly-
Hae HCMONb30BAHbI HAHMEHOBaHHMs, oblWe 1A BYIKAHHYECKHX H HMHTpY-
auBHLIX OGpazopanuil. [IpH 5TOM ANs K/IACCA KHCMBIX MATMATHTOB YHO—
TpebnseTcs HaMMeHOBaHHe ,CHaNATH”, Ang cpensEx - ,mMesutn” ($.10.
Jlepuncon-/leccuur, 3.A.Crpype, 1963 r.), mng OCHOBHHIX - ,6a3HTEI”
¥ ,nukpaT-6asuThl” ( MenanokparoBble G6a3sHThl HeKOTOPHIX ABTOPOB).
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CofcreeHHble faHHple ABTOpa W ero KOJIer H MCC/eonaHHe JIHTeparyp—
HLIX MATepHANoB NpPHBOAAT K HeOGXOOMMOCTH BBIE/IEHMS HOBOI'O CaMO-—
CTOSTENBHOro K/1acCa MACMATHTOB, 3AHHMAIOUEro MpoMeXyTOo4Hoe [0
PeMHUYHOCTH NOMNOXeHHe MexaAy MelaHOKPATOBbIMH Ga3UTaMi M THOep—
Gasuramu (TMpemosckuit u np., 1971, 1974, 1976; Xaurypos, [lpenos-
ckuit, 1974; TNpenosckuit, 1977). MarMaraThl aTOro K/1acca B LeilOM,
cobonas nNpeeMCTBEHHOCTb, MOXHO HMEHOBATH ,MHKpHTamMi”. Cneuu-—
puuecCKHit XapakTep NMHKPUTOBLIX NOPOA Pa3fHYHBIX TEepPPHTOPHN Kak ob-
pasoBaHiil, NPOMEXYTOUYHBEIX Mexay GasuramMu W runepbasuraMu, oTMe-—
yajica u padee (3aBapuukwuit, 1955), ogHako nMWL B nocienHee- BpeMs
B r'eoflOCHYEeCKOll NuTepaType HAYMHAIOT NHOMB/STHLCH BHICKasbIBAHHA B
[OMB3Y CYWECTBOBAHMA CAMOCTOATEe/NBLHOR MUKPUTOBOK Mmarmel ( Mapaky-
wes, 1973; Opunauukos u up,, 1972).

[1pHsHaHKWIO NHKPHTOBOH# MAarMbl KaK CAMOCTOHTE/ILHOTO ABNEeHHS Me—
wanTr, Mo-BHAAMOMY, ABa obcToaTenbCcTBa. Bo-nepBeiX, W3a-3a ocobo
ray6uHHON NomayuH, aKTHBHBEIX COMPOBOXAAIOMMAX MpPOLECCOB AeTa3aldH H
CK/IOHHOCTH [aBaTh BY/IKAHOKNACTHYECKHS NPOAYKTH! MPH NOABOAHBIX Ha—
BepHeHHdAX BYINKaHHYECKHe [POM3BOAHBIE MHKPHTOBO# MAarMbl YACTO [pe -
CTAaBNeHEl Oe3HHTEerPUPOBAHHBIMK W H3MEHEHHbIMH PA3HOCTAMH, 4TO 3a-
TPyOHAET HX MNONeBY0 AWArHOCTHKY. PacnosHaBanme Takux nopoa, Kak
NoKas3a/l ONbIT HawWX HccnegoBaHuit Ha [leyeHre, Tpebyer obssareibHO-
ro HCOOML30BAHHA TeOXHMHYECKHX MeTonos. Bo-BTOphiX, BaxHbIM 00—
CTOSATE Ib,CTBOM €BJ/IIETCH TO, YTO HMHTPY3HBHBIE MPOM3BOMHLIE MUKPHTO-
pBoil Marme! o6bIYHO NMpeTepnesaloT apheKTHBHYIO auddbepeHuMauuio u
npe ACTaBAeHbl GA3HT-CUNepba3HTOBLIMA KOMIUIEKCAMHE, MONYyYalolMMHl Ha—
HMeHOBaHWe MO crneKTpy mupdepeHunaros, a He flo CpegHeMy COCTaBy
B LEI0M,

[pUMeHedRe K BhIAENsSeMOMY Kaaccy marm (M marmaTuToB) Hassa-
HHil ,NHKpUTOBLIE” W ,MHKPHTH!” MOXET BCTPETHTL BO3paXeHHd B CBH3M
C WHPOKO PpaclpoOCTPAHEHHBIM MHEHHEM O TOM, YTO MHKPHTHl ABNSIOTCH
axhy3UBHBIMH MM THIASHCCANLHBIMA XMHIBHBIMH AHANOTaMH YILTPAOCHOB-
HbIX nopon. OnHAKO NUTepaTypHble OaHHBIE CBHOETENLCTBYIOT, YTO CO-
jJepikaHHe TAKOro BeCbMAa HHOOPMATHEHOIO KOMIIOHEHTA ANf OCHOBHBIX—
YNbTPAOCHOBHBIX MOPOQ, KAK ‘Mar{esHd, M8 THOMHHBIX NHKPUTOB KoneG-—
nerca B npepenax 14-23, a ang THOHYHBIX afHCCANBHBIX YNbTPAOCHOD=
HBIX nopon - oT 23 mo 49% (3amapuuxuit, 1955; Kysseuos, 1956; Jly-
uynukuit, 1949; Capanuuna, lllnakapes, 1973; Conoeses, 1970), Takoe
nofoXeHne O3HAYAET, YTO NUKPHTH ABAMOTCS 3hhYSHBHBIMU AHANOrAMK
He COGCTBeHHO runepGasHTOB, 8 HeKHX MNPOMEXYTOYHLIX GasHT-runsp-
6asuToBLIX 11OpOA, He KMMelomux obmero egHHOTO HadsaHus. [loaTomy
HYMHO MPH3HATB, YTO PEANbHO CYUECTBYIOUMM B AMTEPATYpe HA3BAHN-~
eM g paCCMATPHBAGMOI'O KiaCcca MopoA U MarM @Biagercs HaifMedc-
BanMe ,MUKPHTHI”, KOTOpoe N NpeanaraeTcsd MCNONbLIOBATL, [lpyramu
BO3MOXHBEIMM HAMMEHOBAHHAMH 3TOI'O Xe KJfacca iiopoA MoryT 6uITh
JManTuTe” (oT MauTi) wan ,ynbreputm” (oT naT, - Haxonsmuics
Mo Ty CTOPOHY).

HecomuennbiM aphgy3HBIbIM aHanoroM coGCTBEHHO THNepbasuToB Nf
XOQUTCH CHATATH TOALKO Bhneppeie onucanasle B, K. KoTynbckum neiime
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YHTBLI, CPell KOTOPbIX, KAK H3BeCTHO, CYIWECTBYIOT PA3HOCTH C pasjiuy-—
HbIM YPOBHEM IIEJIOYHOCTH, B TOM HHC/le H COOTBETCTBYIOLIHM HOPM Allb—
HBIM THnepbasuTam.

Sddya3upHblil MOOKNACC MUKPHTOBBIX MAMMAaTHTOB He MO/KEH OTOXIae-—
CTBNATLCH C KOMATHHTAMM BHAbIKOeHOB, BHIABHHYBIIMX HX B KadecTBe
caMocTogTeNbHOro HOBOIO Kiacca MarMarHdeckux obpasopanuit (Vil-
joen, Viljoen, 1969). Bo-nepseiXx, K1aCC KOMATHHTOB He COOTBET—
cTByeT o6beMy KilacCa MACMATHTOB C pa3BHBAEMO# 3AeChb TOHKH 3pe—
HHf, NOCKONLKY oBbe[MHseT ouYeHb LWHPOKMil CIEeKTp Mopoa N0 OCHOBHO—
CTH — OT NMepHAOTHTOBBIX KoMaTHHTOB (cooTBercrayoumx runepbasutam)
no GasaneToBbix KomaruuToB (6aauTor). Bo-BTOpLIX, IaBHBIH CMBICH
BbIgE/IeHHda KOMATHHTOB B TOM, YTO OHM AOKAa3LIBAIOT BO3MOXHOCTH H3—
JIMAHKS HA TOBEpPXHOCTH Y/bTPAOCHOBHBIX PACH/IABOB, & 3TO Ha HYeTBEpPTb
BeKa paHee [OKA3aHO Ha NpuMepe meliMeunToB. M, HakoHel, o KomaTk—
ATax Nyyile MOBOPHTE KAK O CHelHWpHUYeCKMX CepHdax nopon, o6beHH -
mpEx o6pasoBAHMA, OTHOCHANIMECH K ONAOMY WM [BYM K/laccam Marma-
THTOB (yXe MaBeCTHBIX), HO HMEIOUMX CSOH NeTPOreoXHMUYECKHe O0CO-
G6entHocTd. K apyanBHBIM Xe aHanoram runep6A3WTOB MO NMPaBU/IAM IPH—
OpHTeTa, NO-BHAHMOMY, /ydlle NPHMEHSTh HAa3BAHHe MelMeuMThl, He Te-
pas OOCTHXEeHA# OTeYeCTBEHHOW HaykH.

AHanMa /HTepaTypHBIX OAHHBIX MOKASLIBAET, WTO BY/IKAHHYECKHE H
nudpe pe HIMPOBAHHBIE HHTPY3MBHBIE KOMIUIEKCHI, COOTBETCTBYIOUIME MHK—
PHTOBOMY KacCy, WHPOKO pacnpocTpaHeHsl B gokeMOpuu H daHe posoe.
K HHM, B 4acTHOCTH, OTHOCATCH HeKOTOpble opHONUTOBLIE (6asaur—ru-
nepGasUToBEIe) KOMIMIEKCHl MeOCHHKNMHANEH, MHOT'ME HpHMepPhl MHKPHTO—
BbIX W O/IMBHHOBBIX 6a3anbToB, a Takke rabbpo-nepUOOTHTOBBIE H MO—
nobHble MM auddhe peHUMPOB aHHbLI2 ACCOLHALHK.

Cpenn pokeMOpHiCKHX MarmMarH4ecKHX KomijiekcoB socTtoka b anruii-
CKOT'O WIMTA, MO—BHAUMOMY CBO3aHHBIX B CBOEM MNPOHCXOXASHHM C MHK-—
DHTOBBEIMM MAarmMamH, gBigiorca Xomimnekcsl [Neyenrn, Berpenoro nosca
1 OHexckoft Mynsopl. M3 dageposoiickux ofpasopaiuii K HEM Haubonee
GNU3KKM NMQPOAbI BYNKAHO-ITyTOHHYeCKnX accounauuit Hopunbckoro paii=
oHa Emnucefickoit pynsoit npoBunumu ( Bunedackuit, 1987; Kasapnuu, 1972;
WBauos u ap., 1971; Ypsaanes, 1973).

OpnuMm 3 Haunbonlee XOpoOWO H3YUYEeHHBIX NPHIepoB AOKeMOpPHACKHX
MarMaTHYeCKHX KOMIIEKCOH, CBA3AHHBIX C MHKPUTOBON marmoii, Sbis—
ercq neueHrckuit, Wccnepopanua apropos Ha [ledeHre NO3BOJIHAK Bbisi—
BHTE M OOGOCHOBATE CYIIEeCTBOBAHME CpeAHEeNpOTepo30iiCKON By/KaHO-NNy—
TOHHYECKO# ACCOUMALMH,B COCTAB KOTOPOH BXOAAT MHKPHTOBLIE METa—
BY/IKAHHTH W AuppepeHIHpoBaHHbIe HHKeJieHocHble uHTpya3us ([CopByHos,

.1968), ofpasopaHHLIe MOPOAAMH DPAAA OJIHBHHHT=BEPIHT-K/IHHOMHPOKCE =
HET-ra66posccekcur ([Ipepopckuit ® ap., 1971, 1974; JKaurypoe, Ilpe-
noecknit, 1974). TMopoms! =moft accomnaunn (Ta6n, 10), HasBaHHON HamK
NHKPHTOBOM, BO BPeMeHH H NMPOCTPAHCTBE COCEACTBYIOT C Apyroi, rab-
6po-nuabazoBoit (GasuToBoil) BYNKAHO-NNYTOHWYECKOil accouHaumeif, HO
He OOHapyXHBalOT C MNOocilenHeil B3aUMONepeXxoaoB W eHeTHYeCKOoil CBs-
an. Takoe nooxenne, OJHO3HAYHO TeO/IOTHYECKH H IeOXMMHYECKH [0-
KYMEeHTHpPOBAHHOE, MO3BOJIHIIO NPEeANoNOKHTL B KavyeCcTBe NpPHUHHBI sBlle—
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HHsi CHHXpPOHHOe (GopMHUpOBAHHE ABYX pas3fiH4alomMXCH MO I1yGHHHOCTH
rpymnn o4aroep marmoobpasopaHug — GasHTOBO# W MHMKPHUTOBON.

Ha ocHOBaHHH BHIGB/IEHHEIX METPOreOXMMHYECKHX OcobeHHOCTeH HH=—
KeNeHOCHOH NHUKPHTOBOH ByNIKAHO-INIYTOHHYeCKo# accouMannd [leueHrn
aBTOpPOM M ero KoJjerams Gpil0 COpMYy/IMpOBAHO NpeACTaBlleHHe O ne-—
YeHrcKoM GopMauMoHHOM THne MarmariToe. C HCNONb3oBaHHEM 3aKo-
HOMEpHBIX NPU3HAKOB 3TOro THNA ObIIO NMOKA3AHO HalHyWe G/IM3KHX MO
' BpeMeHH H OOHOTHNHBIX C NeYeHI'CKHMH OaiKoBhIX nopoa B MoHuerop-
ckom paiione Konnckoro nonyocrposa (XKanrypos u ap., 1978).

[lpepnaraemMas cxema CHCTEMATHKH MArMATHTOB B ONpe[efleHHOH cTe—
neus o'rpaxae'l" He3aBHCHMbIE YCIOBHS H daKkTopsl MarmMoobpasoBaHHsd.
CoBOKYNHOCTb T'eO/ION'HYECKHX AAHHBIX SBHO yKasplBaeT Ha TO, YTO OT-—
JHYAS NOpON MO (eMHYHOCTH OBYCOBiIeHEI He TOMBKO H, MOMET GhITh,
HE CTONLKO SBIeHMAMM COBCTBEHHO Marmarideckoll auddepeHUHALNH, HO
B 3HAYHTE/ILHOII Mepe pas3HO# CTeNeHbI0 OCHOBHOCTH MO/BepraiolHxcs
1aB/le HEI® CyGCTpaToB, T.e, S0HANBHOCTHLI COCTABA KOPOBRIX H MOAKO—
poBEIX oboiiouek 3emid. [IHCKycCHs O KONHYECTBEe pas/iM4alolxcs [0
COCTaBy HCXOAHBIX CyGCTpatToB, 3a cueT KOTOpPIX GOPMHpPYIOTCS MAIrMEI,
- 3TO, TaKiM 06pasoM, He 4TO HHOe KAK COBpeMEHHBIH BapHaHT mHC-
KyCCHH O KOMIMYECTBE pOAOHAY&NbHbIX MarM. B sToMm nnaHe aBTop paa-—
nenset TouKy apenHs [l.C.BensHkuHa, KOTOpbi#t OOHMM M3 MepBEIX B
OTe4eCTBeHHON J/IMTepaType BhICKA3A/ICH B O/L3Y MHOroobGpa3ds HCXOO-—
HBIX Marm H NPOTHB YHHBepcanbHoro ,Tpadbapera AupdepeHUHAIHH MAr—
Mbl...” (Bensukui, 1944), KoHuenuus MHOXeCTBEHHOCTH MCXOOHBIX MECM
B NpOTHBOBEC HAesiM OO0 ONHOM MM OBYX POAOHAYANBHBEIX MarMax HMeeT
CTOpPOHHHKOB M B HacToguee Bpems ( BeBaenko, 1979; Benoycos, 1970,
1976; Kysuenos, 1964; llefinmann, 1961, 1968) m npencraBiseTcs Ham-
Gonee MIOAOTBOPHO! U BEISCHEHHd 3aKOHOMEPHBIX CBasell MarMaTH3Ma
H TEKTOHHYECKOI'O PAsBHTHS 3€MIIH,

Pasnuins nopon Mo ypoBHiO ofumefi ME/IOYHOCTH, €CH OCTABHTL B
CTOpOHE WEJIOYHOCTE, MPHCYWYI0 HOPMA/LHEIM M HH3KOUIENOYHBIM NOpO—
oaM M Marmam, B corfacku ¢ npencrasienuamu (0. M, lleumanna (1961,
1968) MoryT GuITh OGBLSCHEHs! NMpexae BCEro aB/eHASMM INIyGHHHON Wme—
NOYHON 9BOMIOLMH, PASBHBAKWMMHCS B odarax reHepaldi mMarMbl i B 06-
meM ciy4ae NpefeCTBYIOIMMH NponeccaM MarMaTH4YeCKo# MHjdepeHlHa-—
wan, Tlo npepcraenenusm asropa ([penobckumii, Kapxaeun, 1973; A.A.
[Mpenosckuit, 1975 r., 1977) npoueccy wefo4YHOl SBOMIOMHH, KOTOpPHIX
TpeGyeT SHAUMTE/ILHOI'O BpeMEeHH, MOI'yT MOoABepraThCd Marmsl pasipi-
HOH M3HayanbHOM (eMHYHOCTH. DTOT Hpollecc, Mo-BHAMMOMY, HWMeeT 06—
MeHHbI# ,CKBO3bMarmarudeckuii” xapakrep, On obycioBiuBaeTcsa sBne—
HHSIMH [Oerasali¥ MAHTHM B KODHEBBIX HACTAX pPHPTOreHHBIX MIH GAH3KHX
K HHM MO THOY CTPYKTYP H peand3yeTcs KaKk MpHBHOC B OYarH Marmo-
ofpacopaEns N3 NPAIETSIOMMX W NOACTHIAOMMX yacTell riyGMHHBIX o6o-—
JIoYeK mefiouell M CONPOBOXOBIOUMX HMX THTaHa, ¢pocopa W pPeakKHX JIHTO—
¢unoB B BHOe CoeAHHEHHHA C JIeTY4YHMH, Npexae BCero, No-BHAMMOMY,

c 002. [lpuBHOC NO NpHHATOH MOOeNH KOHTPONHPYeTCsa pacnagoM 2THX
coenudenuil ¥ NOCNeNyIMM BBHIHOCOM JIETYHMX, YacTH GeMHYeCKHX KOM-—
NOHEHTOB H B MeHblUe#l Mepe mefodeli BBepx, uepe3 oc/aGlleHHble 30HEI
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Puc.18. CxeMa cHCTeMATHKH CHIMKATHBIX MACMATHTOB B KOOpAMHATAX
e MHYHOCTE — ofmas We/04YHOCTE.

HaknoHHBIe NOJA C HAHMEHOBAHMGMH — K1aCChHl MArMATHTOB N0 (peMHY— |
HoCTH. M3ornyrele cybBepTHKanbLHbIe NMHHH OENGT KNACCHI Ha IPyInb
PA3HOI'O YPOBHS WEJIOYHOCTH, 3OHBI WEIoYHOCTH: I — HHM3KoWeNo4YHble
obpasopanug; |l - HopMmanbHo# menounoctrH; lll - moBelweHHON Wenou—
noctu ( cybuenounsie, TpaxaMarmMaruTel); 1Y = BBICOKO# WEIOYHOCTH

( wenouHBle MAarMaTHTHI) .

pupTOreHoB. ITOT I'HLOTETHYECKHH MeXaHH3M, COIVIAaCYMOIHHCH C OaH-
“HBIMM psina Wccnepnoparenedl (Bunorpanoe, 1959, 1964; losbmakosa u
ap., 1971; Kopxunckuit, 1962; OpunHHukop K ap., 1970), moxeT GHITL
OTBECTBEHHEIM 3a CHHXeHHe (eMHYHOCTH POAOHAYAJILHBIX MAarmM OOHOBpe-
MEHHO C pOCTOM HX oOuell me/IoYHOCTH, YTO BhIpAKAeTCHd Ha KilacCHpH—
KaudonHofi nuarpamme ( puc.18) noavemom noneft kxNAccoB BNPABO H B
KaKo#—TO cTeneHH obpluHO OBHapyXHBaeTCs H HA AMAr paMMax, NMOCTpo-—
eHHBIX Mo MeTtoay A.H.3aBapuukoro.

85



L8

Tab6bnupua

10

Cpennre cocTaBsl MOpoa NHKPHTOBOM U BY/IKAHO—INIYyTOHHYECKOH ACCOLMALHE
[leyenru B comocTaBneHuH C HEKOTOPLIMH PONCTBEHHBIMH 06 pa3oBaHKaMHI

Kommo- | Tleuenrexat cuHKnMHOpH# | [THKPHTO- Exncefickad mponmERS inbrgaocnon_
HeH ' i ) ag ¢paza ma- .
Rl P Pl P 8 o st L0 o Rl Pt
I e e e N Sl
MaccuBa
S0, 44.08 43.04 47.37 42,71 41,68 45.58 44.29 | 41.30
Ti0, 1.53 1.88 0.55 1.25 0,59 0.63 0.99 0.81
AL,0, 7.08 5.36 10,18 7.86 9.32 5.12 8.88 9.43
Fe,0q4 3.43 3.58 2.24 6.19 3.38 5.03 5.97 5.30
Fe0 9.46 14.24 9.54 8.81 10,08 8.05 7.77 8.86
MnQ 0.16 0.22 0.19 0.15 0.22 0.10 0.23 0.29
Mg0 19.48 20.67 15.87 19.40 20.99 23.26 21.18 | 19.94
Cal 8.2] 6.69 8.62 6.30 6.94 8,07 9.02 | 8.01
Na,0 0.75 0.98 1.33 0.69 0.71 0.69 1.16 |  1.20
K20 0.17 0.46 0.23 0.21 0.63 0.38 0.53 0.39
Cu0 0.015 0.03 - 0.112 s - -
NiQ 0.115 0.135 0.15 0.09 - - -
Co0 0.007 0.014 - 0.012 - - -
craas 0.18 0.27 - 0.04 0.18 - -
V.05 0.024 0.025 - - - - -
P,04 - . 0.10 0.12 0.16 - 0.20
H,0" 4,18 2.43 - 6.39 3.57 2.00 - 4.27
CO, 1.07 - - 0.41 = - -
) 0.20 Crenpl 0.04 0.46 0.76 - -
Mohm. - - 4,05 - - - - 6l
Cymma 100.00 100.00 100,12 100.03 99,10 100.00 100,00 | 100,00
Werounnk | A.A.TIpe-| A.A.XKaury- B.C.Kynu=~| I'.H.Crapu-| [L.A.doawusx, H.M.Yeptpi- |C.MM.Co-| 'A.H.
AoBCKHE M | poB, AJA. koB (Cpe-| mwna,l0.M. | B.H.Baryes wes, B.J1, - NoBbLEB 3apa-
np.(1974) | [l1penoBckmi ToB, 1972) [ Tomanoe- | (18971) Bouapos (1970) pHIKHG
(1974) ckas (1972) (1955)
(1967)
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Puc.19. lMonoxenue ,poacTBexHsnix” Tpynn synkanutos A.Purmana
(1964) ma xnaccHpHKAIMOHHON AMArpAMME MArMATHTOB (eMHYHOCTE—06-—
mas MelloYHOCTb,

1 - arnanTHyeckas, 2 - CpeaHsemHoMopckas rpynnsl A, Purmada. Tou-
KH C LHEppPaMH — THIHYHBIE COCTaBkl MarMmartuToB: 1 - ayHur; 2 — nep-
nosnt; 3 - xkambepnuT; 4 - CmongHON NEepuaoTMT; 5 — nukput; 6 -
ClOAgHON NHPOKCEHHT; 7 = nAMGyprut; 8 — mHannarut;9 — MHCCYpPHT;
10 - pepennnur; 11 — ra66po; 12 -~ cnuaut; 13 — Tpaxubaszaner; 14—
nysBpat; 15 - yprar; 16 - abpruroBwlit anpesurt; 17 - komenmut; 18 -
RAauAT.

T akum ofpaszom, MNONOKEHHE TOYKM COCTaBa CliydalHO B3dATOH Mar-—
MaTH4YeCKOH Nopodrl HA KNACCHOMKAUHOHHOH AMarpaMme MOKeT 3aBHCETh
OT (eMHYHOCTH M YPOBHH IIEJIOYHOCTH MCXOAHOH MarmMpl, A TaKxe OT
CTeleHH NPOgBIICHHA ee IISJOYHON SBOJIOLHH, Marmarudeckod anddepeH—
JIHAUKMY M pgna Apyrux apieHMit. C ToukM 3peHHd aBTopa BMaHue CoG-
CTBEHHO MArMaTH4YeCKo# auddbepeHunauMH OOMKHO CHeuHdarnbHO apryMeH-
THPOBATLCH, 8 HE NOCTY/HPOBATLCS, OCOGEHHO B NPUMEHEHHM K BYy/iKa—
HMUTAM, HA 4YTO B cBoe Bpemd obpawan suuManwe B.C.Konree-[1BopHH~
xos (Konree-~[lsoprukoB @ aop., 1967).

_Onunawgopelif, B TOM 4YHC/e H NMOBBINEHHEIH ypoBeHb obmed menou—
HOCTH CH7IBbHO OT/IHYAIOWMXCH MO GpeMHYHOCTH H MPOCTpPAHCTBEHHO ACCO-
HMHPOB AHHBIX MOpoa He 0683aTelbHO CAYXHT NPU3HAKOM HX FeHeTHYec-—
KOr'0 poAcTBa, T.e. KOMArMarW4yHoCTH. [lo~BMOMMOMY, STOT NpH3HaK He-
onpaBOAaHHO HCnonb3obaH A.Purmanom (1964) nns ofocHoBaHHS ,pod—
cTBeHHOCTH” BynkauToB. [lo Hamemy MHeHMIO, of6CyXnaemblit NpHaHAK
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Prc.20. [loflg HEeKOTOPHIX OCHOBHBLIX THNOB MACMATHTOB B KOOpPAHHATAX: 06lIAs IMIMHOSEMMCT ICTh—he MHYHOCTE—
ofllag wWeloYHOCTb,

C - cuanutbl; M - MeanTel; M-B - MeanT-Gaau'rm; [1 - mukputel; [ = runepGasuTer; 1 — 30Ha MOpoa HOPMAIb—
HO#f mefiouHOCTH; 2 — obbeAHHeHHAs 30HA CYGIIENOMHLIX M IIEIOYHBIX MNOPOA; 3 = CPAHHIA 3CH CYOUE/IOHYHEIX H me-
MouHBIX mopon; 4 — of/AacTk BHICOKOTVIMHO3EMHCTBIX NOpOA C MOHHKEHHOH M OTHACTH HOPMAaNBHOH IENOYHOCTHIO

( ,mnarnoknasuropeidl THN”); 5 - rpasMmbl KAACCOB MarMaTuToB; 6 — npEMepnl cocTasoB sbbyaMBHBIX mopod; 7 —
MpHMepbl COCTABOE MHTPY3MBHEIX MOpon, TOUKM COCTABOB MACMATHTOB ( IpHMEpsl 663 CCHIIOK 3aMMCTBOBAHHEI y 3a-
saprukoro, 1955): 1 - pynur; 2 = nepuonur; 3 - koprnaumut (3umum, 1973 r.); 4 - Mefimeunr; 5 - cnoagHoR
mupokcenut { E.B,®panneccon, 1863 r.}; 6 - HedeldaH—ONHBAHOBLIH MOPHHPHT c 6rorurom (loibwakosa, Eropos,
1968); 7 - MUKPHT (ﬂpenoscxuﬁ U op., 1974); 8 - nukpuT (To xe); 9 - cnopgHoil MUPOKCEHHT (deaHueccoH,
1968); 10 - nmkpur; 11 = nuannarur; 12 — ONKBHHOPBIK GasanbT (I.Llei»’lﬂmaﬂﬂ, 1968); 13 - numByprur; 14 -
miaccyput; 15 - Menunurobwil GasankT; 16 ~ medenumur (llleinmans, 1968); 17 - onusmnoBRI Hedenunnr (HMogep,
- Tanng, 1965); 18 - mgetiunrar c MenunuroMm (Purman, 1964); 18 - onusuHoBmit Tonmeur (Womep, Tummu, 1965);

20 - mnarofaszaneT; 21 -~ ra66po Boobme; 22 — CIHIHAT; 23 - TpaxubazanbT; 24 - 3CCeKCHT; 25 = NeAlHTHT;

26 ~ sedenuuur; 27 - Gasanur; 28 - uionur; 29 - yprur; 30 - ponepur (Kyrommum, 1972); 31 - xpapueswiit Ga-
sanbT; 32 - momoHuT; 33 - Ganakut; 34 — nefiuarodup; 35 — natut; 36 — mouuoHuT; 37 — CNIOOAHON CHEHHT;

38 -~ tdononur; 39 = nynackur; 40 - mapuynonur; 41 - ra66po-aHoprosut (Borpanoma, 1974); 42 - aHOpTOSHT
(Nyru, 1874); 43 - anpesur; 44 - kpapleBrdl guopnr; 45 - KBapuesniit jatut; 46 ~ rpasonuoput; 47 - Geckpap-
nepsr#t guopur; 48 — xomengur (llefinmann, 1968); 49 - nearennepur (To xe); 50 ~ rpaxur; 51 - wenounoh
TpaxuT; 52 - pnauar; 53 - puosnur; 54 - kBapueeblit keparopup; 55 - wenounon rpanur (Barmepa, Benbkos, 1988)
56 ~ anoprosur (Jlyrm, 1974); 57 - Tuaryaur.



JLPoacTBa” He o3HadaeT NPAMYI0 IeHeTHUYeCKyK CBg3b MAPOA MEeXay COo-
Goit, a gpngeTcd CNeACTBHEM CXOOHOH CTeneHM WeJoYHON 2BOJIOLHMH pas-—
HOTyOHHHBIX OHaroB MarmMooGpas3’oBaHHMs NOA BIMAHHEM OOHOTHIHOI'O TeK-—
tTonuyeckoro pexuma (puc.19). Muaue roeops, pUTMaHOBCKOe ,poaCTBO”
nopoA ecTb ,poAcCTBO” NapareHeTHYeCKoe, yKasblBaomee Ha OfHOTHIHOCTB
05SIero TeKTOHHWYECKOTO peXHuma,

demMuyHOoCTE M Obllas 1E/OYHOCThL, HECMOTPS Ha CBOIO BLICOKYI HH—
popMaTHBHOCTb, BCe Xe HeQOCTATOYHBl [jif TOr'0, 4TOBHI C HX MOMOIILIO
rpapMyecKH NOKA3aThL BCe OCHOBHEIE ,YK/OHBI” MArMATHTOB, Cpead KOTO—
pBIX BaMXHOE MECTO 3aHHMAaeT IVIHHO3 eMHUCTHI#. C y4eTOM mnocneaHero
cocTapjleHa gMarpaMma obmas INIHHO3e MHCTOCTb=heMHYHOCTL-06as e —
NIOYHOCTRL, MoKa3aHHad Ha puc,20, kOTOpag NO3BONgGET pas3M4yaTh ACCO-
UMAalMK¥ NOpPoA HHU3KOWEJIOYHbIe (B .TOM 4YHC/le ¥ BHICOKOIVIMHO3€ MHCTHIE —
AT HOKNasauTOBble ” ), HOPMANBHSIE MO WefIOYHOCTH, CYGLIENoYHEIe M
BhICOKOMe/IouHble ( C MOBBLIINEHHOH MM NOHHXeHHOH ofmel INIHHO3EMHC~
TOCTBIO) .

Ha pmarpamMme nokasaHbl THOHYHBIE MPHMEpPEl COCTABOB NoOpoa MO
paaHBEIM HCTOYHHKAM C COXPaHEHHeM NepBOHAaYanbHLIX HaHMeHobaruil. He-
06X0AHMO OrOBOPHTHLCH, YTO 3Ta nogbopka, BOpodeM KaK H. pce CyleCT-—
BYIOIIHE, He gB/IZeTCsl BIONHE yHOBAeTBopHTenbHO. [lo-BHAMMOMY, HYX-
Ha chnellkagbHAas lejleHANpABlIeHHAS HCCHeNoBaTeNkcKasg paGorTa 1o Bhi-
ABJIEHHIO Mpe/CTABATE/ILHEIX I'PyNN W NPHUMEpoB MOpofd, KOTOpas MOXeT
.GBITH NMPeANPHHATA HA OCHOBE OGCYXOSHHBIX H ONOGPEHHBIX Ieo/loramH
¥ MeTpofioraMi MPHHLUMIOB NeTpPOreoXHMHMYeCKol CHCTeMaTHKH MarmaTh-—
ToB. [locflenHee oroBapHMBaeTcCs B CBS3M C H3BECTHOH YCIOBHOCTBIO I'pa-
HHI H KPHTepHeB BbiOe/leHHs COBOKYNHOCTejd MPHPOAHBIX O6BEKTOB.

OTHOCHTenbHO AMarpamMmel, uaobpaxenHoR Ha puc,20, cneayet ao-
OaBHTb, YTO IOfle HU3KOILUE/OYHBIX [Opoa C BeICOKOH obme# ryMHoseMHC-
TOCTBIO fHlIb MCKYCCTBEHHO OI'PAHHYEHO O6JIaCTBIO ,INIANHOK/Aa3HTOB”.
AHanordyHas TeHOEHLMd NPOSBAgETCS H id nopon ¢ Gojlee BHICOKHM
YPOBHEM (eMHYHOCTH, MPHMEDOM Hero SBISIOTCH TPOKTOMATEL

PacnojioxeHHe TfIaBHBIX NeTPONeOXMMHUYECKHX Ipynn BY/IKeHATOB Ha
OCHOBHON nuarpamme nokasaHo Ha puc.2l. [Ipennaraemele HaMMeHOBAaRUS
rpynn npHBefeHbl B MOAMKHCH K PHCYHKY. B cBa3u c 9THM HeoGX0aHMBL
NosiCHeHMs1, [lns rpynn BYJAKAHATOB, OTHOCAIMXCH K DPASHBIM KJIACCAM
MarmaFruToB, HO .HAXOAAWMXCH B HH3KOILEJIOYHON 30He, MPHMeHdeTCH
NpHCTaBKa ,NPOTO", CHMBOJIM3MPYIOWAS HHSKHH YPOBeHb HaKOMJIEHHS lle—
novelft ¥ GNIH30CTH pacCMATPHBASMEBIX NMOpPOA B STOM OTHOLIEHHH K OpeB—
HeliuM ropHbiM moponam mylaHeT CoflHeyHOH CHMCTEeMBl, NpeCTaBHATells-
MM KOTOpBIX ABFIOTCH NyHHble oOpasoBaHud. [N rpynn BYyNKaHATOB 30—
Hbl HOPMAaNBHOHN IIENOYHOCTH KCHO/IL30BaHbl HaubGojiee ynoTpebHTe/ILHbIe
obmme HaumeHoBanHd., [IpM 2ToM cuMTaercd, K&K OTMeYeHO BEHIE, YTO
NHKPHTOBEIE BYIKAHATHI ABJISIOTCH AH&NOraMW He runepbasHToBhIX, a
NUKPHTOBLIX (MO YPOBHIO (eMHYHOCTH) MHTPY3HMBHLIX o6pazobamuft. [Hnep-
5a3uTAM e COOTBETCTBYET NO[KJECC BY/IKAHHTOB, KOTOpEIE [0 NpaBH-
naM NpHOpHTeTa clenoBano 6el HMEHOBATEH MeUMeuydTaMH, 4Yro obCcyXna—
7IoCh BhliLe.
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Puc.21. Pacnonoxesne raaBHBIX NeTPOreOXHMHYECKHMX TPYNN BYJKAaHH—
TOB Ha OMarpaMMe ¢(eMHYHOCTHL-OOmAas Ie/IOYHOCTh.

BykBenusie obosnauyeHus cMm. Ha pHc.20. Apabckumu nuppamu oboaHa-
YeHbl ClIeOylomHe rpynnbi: | — By/lIKaHH4YeCKHe aHAJIONH KHCHBIX IWlaruo—
KNasuToB; 2 — OAUHTHl — DPHOJIATHI — KBapleBble KepaTopHupel; 3 — Apo—
TOAHOE3HTHl M BY/KAaHHYECKHE 8HANON'H CpenHHX [J1arHOKNasHToB ( Beico-
KOTVIMHO3EMHCTBIE MPOTOAHAESHTHI); 4 — AHNE3HTHI — KBapleBble aHne—
3HTBI; 5 - TpaxuaHmesuTH (KOMEHOMTHl — MaHTelepuTh); 6 — wmwenou—
Hele' aHge3uTH (Henoudble TpaxMTH H Op.); 7 = NpoTOaHOe3HT-6asaiib-
Thl H BHEICOKOIVIHHO32MHCTHIE MNPOTOAHOEe3UT-0asanbTei; 8 - aHOesnT-—
H6a3anbThl OTYACTH BLICOKOIVIHHO3EMHCTHIe; 9 — TpaxHaHoe3nT-Gasanb-
o ( maruTel, womonuTe!, 6aHakuTh H Op.); 10 - menoyHble aHOE3HT-
GasansTouasl (dosonnTer u ap.); 11 - NpoTo6asambTHl H BEICOKOTVIHHO—
3eMHCThIe nporobasanbThl; 12 - 6asanbThl, OTYACTH BBEICOKOTTIHHO3EMHC—
Teie; 13 - TpaxubasaneTs; 14 — mesounsie GasanbTounsl ( oruactH do-
HOMHTHI) ; 15 — NMpOTONMHKPUT-6a3aNbThl, OTHACTH BHICOKOT/IHHO3EMHCTEHIE;
16 - nukpar-6asansTel; 17 — TpaxMnHKpuT-G6asansTel; 18 - menoyHbie
IHKpHT-6 asanbTouabl; 19 — NPOTOMHKPHTEI, OTYacTH C NOBBILEHHOH 06—
me# ramHO3emMucToCcThbo; 20 — MHKPUTHI; 21 — TPaXMNHKPHTEI; 22 = mie—
JIOUHBbIE NHKPHTOHOBI; 23 — MeiMeunTHl; 24 — KHMOepiHTHI-TpaxumMmeiiMe—

anThHl; 25 = menounsie sddysuBHLIe rANep6asuThl ( menouHble Me#Me HTORABI) .
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I’ pynmsl nopon 30HBbI NOBBILEHHON WEe/IOYHOCTH OGO3HAYEeHBl NPHCTAaB—
Koil ,-rpaxu- , 8 BBICOKO# meJ/IOYHOCTH, OTMeuaeMoli o6bIYHO yCTOR4H-
BbIM npucy’rcrauem M 3aMETHbIM KONHYeCTBOM (QOMOHBIX MHHEepaiop -
CIOBOM ,lllefloYHEIe” C H3MEeHeHHeM KnloYeBoro repmuHa Ha obobuen-
Hot - ,6as’anbToHABl”, ,muKpuToHOLl”. [locnenHee ofycnopneHo sHAYM-
TenbHbBIM OT/IHYHEM XHMH4YECKOr'o W MHHepajlbHOr'o COCTaBa mopon -
[pOAYKTOB WE/OYHOH 9BOMIOUMK CPABHHTEIBHO C MPOAYKTAMM HMCXOIHBEIX
HOPMAanbHEIX MAarm.

[lpeanaraemMsif BApHAHT CHCT@MATHKH [O3BOJIAET MpPH HANHYMH OOCTa-—
ro4HO# Mo o6beMy HMHpOpMAIHMH MO ACCOUMALHH BY/IKaHATOB pasiiHyaThk
NpOAyKThl WENoYHON 9BONOUMK 6as3anbToBod, MHKPHT-6Aa3a/ILTOBOH, MHK-
PHTOBOM M MelMEuYHTOBOH Marm, 4To OCOGEeHHO BAXHO MpH BHICOKOH cTe-
neHd MeTamMoppuama BY/IKaHHTOB.

O6pamaeT Ha ceba BHHMAHME XapakTep KpuUBOH, OrpaHHYHBaloue i
cnpaBa 30HY PacIpPOCTpPaAHEHWs WEOYHEIX BYIKaHuTOB. Tlo-BHAMMOMY,
aTa /IHHAY OTPAXKAST paA3/HYHYI0 no Macuwraby npeobpas’soBaHHd BelleCT—
Ba BO3MOXHOCTH NpOSBNEHHN IIE/IOYHON SBOMIOUMH A8 PA3HBIX M0 de-—
muyHocTH MarM. Ecnu BepHa npeanoceiika o6 yBe/IHUEHHHM CTENeHH de—
MHYHOCTH HCXO[HBIX cyGcTparoB MarmoofpasoBaHHs Ha rayGuHy, TO 3Ta
KpHBAs B KakKofi-TO Mepe OTpaxaeT COCTOsHHe IAyOHHHEIX 30H 3emiH
# Haubo/lee KOHTpACTHOE MpOAB/IeHHe MEe/IOYHONR SBOJIIOUHH HA ypOBHHAX
reHepallid OCHOBHBIX MarM.

Kak ¥ B cilyuae cCHCTeMATHMKHM MeTaOCAa[OYHBIX M OCAOOYHBIX NOpon,
paccMOTpeHHasi CHCTEMaTHKA MAIMATHTOB HAXOOMWTCH B HEeKOTOPOM Npo—
THBOPEYMH C OOLIENPHHATHIMH KiaCCHpHKAUHMSMH Ha neTporpado-MHHepa—
7IOrHYecKol OCHOBe. DTO HB/FETCH €CTEeCTBEHHBEIM M I'OBOPMT O HeoGXo-—
OMMOCTH nanbHeiwei paboTel NO YBA3KEe CHCTEM pasfe/ieHHsa nopod, oC-
HOBAHHBIX Ha pA3HBIX NpH3Hakax. WanocTpaureil BOSHMKAKOWMX HECOOT -
BeTCTBHA MOXeT GbITe NMPHMEp CO We/IOYHBIMH I'DAHHTaMH, Haubollee TH-
MHYHbIE MPEeACTABHTE/M KOTOPLIX HA NpenjiokeHHOR KiacCHPHKaUHOHHOM
aMarpaMMe OKasniBaloTCH B pyOGpHKe, COOTBETCTBYIOWEH He I'DaHHTaM,

a TpaxapHopuraM (TpaxumMesuTam Boobuie), HECMOTPS HA HAIWYME B

HHX cBoGonHoro kpemzesema: EciM BCNOMHHTB, YTO psa ABTOPOB HO—
Be#IIAX HCCeqOBAHHA NPHUXOAMT K BHLIBOOAM O MPOHCXOXACHHH MEJIOYHBIX
TPaHHTOB 3a CYeT MCXOAHOr'o BeumecTpa Go/lee OCHOBHOI'O, 4eM y I'paHn—
TOB, TO OTMeYeHHOEe HEeCOOTBeTCTBHE MOMHO CHMTATHL He CiydalHbiM, a
YKa3biBAOWKEM Ha Gonblylo ,49yBCTBATE/LHOCTB” NETpPOreoXHMHUYecKol
CHCTEMATHKH O CpaBHEHHIO C MHHEpaloro-lieTporpapHueckofi OTHOCHTENlb—
HO B3AHMOCBSA3H accolWaldii MarMaTHTOB.

O6paTuM BHHMaHHe Ha OAHO CBOJCTBO Npe/IOMeHHO# auarpammel, Ec-
MM HAWHM AONYWEHHH O HIENOYHOH SBOJIIONHM MArM BepHbl A eCIlH aHajlH-
SHPYIOTCH He AaMddepeHOHATH, a CpeAHHe COCTAaBbl H/M He Axdwhe peHIHMpo-
BaHHbBIe NOpPOaAbl, TO MOMXHO YTBEpPKAAThL, YTO MOPOABI NPHMEpPHO paBHOM
(heMHYHOCTH, HO CYWECTBEHHO pAZNHYAIOHeCs 1O MEeNOYHOCTH, He MOo-—
IyT GbiTe CBa3aHbl reHeTHYeckd. Tak, Hanpumep, MHOI'HMe MOpoabl, HMe-—
Hyemble menodHslMH GasanbToHaaMH H HMelmue (eMHYHOCTL PaBHYIO
HiH Gonbwylo, Yem y 6a3MTOB, He MOryT SuiTh Gasanbrounamy (ecnu
3TO He OMppepeHUHATHI) H B PACCMATPHBAEMOM ACHEKTEe AOMKHBI CHH—
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TarbCHd IENOYHLIMH MPOH3BOAHBIMH NHKPHT-583A/ILTOBOX WM NHKPH-—
TOBOH Marm.

PaccMmorpennas cHCTeMaTHKa MOXeT OGuITh 3ppeKTHBHO NpHMeHeHa
K pacno3HABAHMIO NEPBAYHON NPHPOAL MeTAaMAMATHTOB, TaK Kak OHa
MO3BOJISET M0 OAHO# YC/OBHON CXeme AHANH3HPOBATHL, HANpPHMEp, MeTa-
BY/KAHHTHI, OTHOCHUIKECH K CTO/b CJOXKHOK M MHOroo6pasHo#ft COBOKYI-
HOCTH, KakKoii aBNdiOTCH, CKaMXeM, NpUpoaHble HanuBu@ecs Gasurel. [Toc-
ne BHIOE/ICHHS MOAK/IACCA OCHOBHBIX BY/IKAHHTOB OH MOXeT ObITh pasne—
neH Ha rpymnsl no obme#l mesoYHOCTH W I'VIHHO3EMHCTOCTH, & 3aTeM -
Ha NOArpYNMbl — MO COOTHOIIEHHIO mejiouel, xeflesucTocTH U T.4. Pas-
NEYA0MHKecs [0 NeTPOreHHBIM KOMIOHEHTAaM Ipynmnsl W noarpynnsl 6yoyt
HEOAMHAKOBBEI M IO COAEPKAHHIO MaflbiX H peNKHX 31eMeHTOB, YTO coXpa-
HAEeTCH A0 BLICOKHX CTeNeHei perHoHalbHOro MeTamoppuama. ITo 6blio
nposepeso H.E.KoanopeiM Ha npuMmepe pacnpeneneHns Gapus W CTpPOHLHSA
B BY/IKAQHHTAX M MeTaBy/lKaHHTax., AHaNM3 3HAYHTE/LHOrOs Mo o6beMy Ma-
TepHana, KaKk JIATepaTypHOr'o, TaK ¥ BHOBb NOJIYYEHHOrO MO AOKeMbpHio
Konkckoro persoHa, nokasaj Xopollee COOTBeTCTRHE 3aKOHOMepHOCTeH,
nofy4eHHLIX 0 GAPHIO H CTPOHUHMIO W MPH ONpeJelleHHH NepPBHYHON MpH—
poasl MeTaBY/KAHHTOB [0 PACCMOTPEHHON BBIlE CXeMe CHCTeMATHKH.
Marepnan roroBuTCs K myG/HKaNHH.

Moxer 6BITH NpHBeaeH OpPYro#t npuMep. MeTaByNKaHWTHEI C MOBBILEH—
HBIM MPOTHE HOPMBI COMepXaHWeM menode#t Moryr GuITb M nepBHYHO CyG-
LEJIOYHBEIMHE WM eJIOYHLIMH, HO MOr'YyT 6bITh MeTacOMATHYECKH NOMLle -
noyeHHbIMH, Bo MHOIHX ciydadx yaeeTcs paanudaTe oba STH BapHaHTa,
NoNB3ysCh TeM, YTO NMPH MACMATHYECKOH We/IOMHOH SBOMIONUKM HAnpab—
7IeHHO ¥ OOHOBPEMEHHO BO3PACTAIOT CTeNMeHb OKUCIIeHHMs Xenes3a, conep-
WaHue THTaHa, dpocopa, penxux murodmios, [1ps wenowHOM MeTacoMe-.
TO3e KOppensduds YKA3aHHBIX NPH3HAKOB C MOBHIIEHHEM NIEJIOYHOCTH OT—
CYTCTBYeT, MeHee NpaBU/IbHA WIH BEIpa)xeHa 4acTHYHO,

PacnosHapanue nepBHYHON NMPHPOABI METaMAarMATHTOB MOXET MpOBO-—
AMTLCH MO chefyomefdi cxeme. BHauane OHEH OTAENAOTCH OT SK3OIeHHBIX
obpasopBanuit no o6muM napamerpaM FAK H no xapakTepHbIM NapHBIM
oMarpamMmaMm, a 3aTeM pPasfefisioTcs MO PACCMOTPeHHOH Bbille KNacCHpH-
KaluHoHHON cxeme MarvarTutTop, [locne sroro Moxer GHITE npoBeneHa
npopepKka NO YacTHBIM AHArpaMMaM, B TOM YHC/le N0 COOTHOLIEHHIO NeT-
POreHHbIX, ManbiX H pefKHx sJleMeHToB. 3aeck He obcyxpaloTcsa chelH-—
anbHble MPHEMb!, HCNO/IL3YIOMKEEe COOTHOIECHHS H30TONOB XapaKTepHBIX
3/IEMEHTOB.

YHYepTHw coOoOCTAaBA H 929BOAWIOHH
noKeMOpHACKHX MeTaBYNKAHHTORB
Konsckoro nonyocrposa

JHaunTe/bHbBIe Mo o6beMy MaTepHanbl N0 COCTaBy H 3BOMIOUMH MeTa-
BYNKaHHTOB NOKeMmGpud, cobGpaHHble coTpyaHukamu [eonorudeckoro k-
cruryra Konbckoro ¢unuana AH CCCP, B ToM 4ucie nasHble aBTOpa
M ero Ko/mjier, a TakKxe nu'repa'i*ypﬂ;ue. [anT BO3MOXHOCTE HaMETHTL
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obuMe 4YepThl NeTpPOreoXHMHUYECKOH 2BOJIIOUMHM MeTaByNKasuTOoBR. [1pu
aTOM YUHTBHIBAIOTCH Peay/ibTATbl ONpeae/IeHHsl WIH YTOYHEHHS NepPBHYHOI
ApPHPOOBI METaBY/NKAHHTOB MO .MeTOAMKAM, NpeNIOKeHHBIM aBTopom. [lo-
aroMy OGOGIEHHBIE WIIIOCTPAalMH NMOCTPOSHBI HA OCHOBE pacCMOTpeHHOR
phlllle KIACCHPHKALMOHHON AMArpaMMbl A/l MarMaTHTOB.

lMoneiTkKH OGOGIMEHHS OAHHBIX MO Pa3BHTHIO AOKeMOpHiiCKOro ByJKa —
HH3Ma BOCTO4YHON wacTH DanTuiicKoro mura npenpHHAMANNCHL H paHee
B KonjeKkTHBHO# paGore ,[lpoGnemsl reonorun noxkembpus Kapeno-Konb-
ckoro peruona” (1976), B koTopo#t copepxuTCs M NonHas GEGAHOrpadus
HCTOYHHKOB. 3/1€Chb [AlOTCsi CCHIIKH HA HeoOXOMMMBIH MHHHMYM HCHONb-
sopaHHbBIX paboT. Crparurpapuyeckas NpHBg3Ka A&eTCH MO TOH Xe cxe-
Me, 4TO Bbille NPHBOAWIACE [jIf MeTaocCafo4HBIX paboT.

MeraBynkaduTel ApeBHefikX, neppuuHo-Kopoeeix no H.[.Barnesoit
# U.B.Benckory (1968), yMepeHHO KHCNEIX BY/KaHO-MIIyTOHHYECKHX AC—
couHaunif BMecTe C MeTaBy/KaHATAMH KONbCKOIo H 6efloMOpPCKOro Kom-—
IeKCOB, TYHOPOBOH Cepud H CYNpaKpyCTANLHBIX TOJI I'PAHYIHTOBBIX
(Barnesa, Berpun, 1978; Gorpasosa, Edumos, 1976; Benses, 1971)

u wmenesopyauix ([opamnos, 1978) accounmaumuft, a Takxe rHeiCOBO-aM—
HUGOMUTOBLIX TOM WOBHBIX 30H, TakHx.kak Konmoasepo-Bopones (Beno-
nuneuxuit u ap., 1972; Benonunemxuii, Uneur, 1978), T.e. CoBOKymHOCTH
NepBHYHO BYNKAHHYECKHX NOpPOA, OTHOCHIIMXCS B IHMPOKOM CMBIC/E 3TO-
ro NOHATHA K apXxefiCKOMY YPOBHIO pa3peaa AokeMGpusa, obHapyxHBaeT
npeobyiagapouee pacnpocTpadeHHe 1I0poA HOPMANBHOIO psaaa, NpeacTab-—
AGHHBIX pa3HoO6pasHbIMH THeficamn u ampuGonuramn ( puc.22), demuu—
HOCTH METABY/IKAHATOB MeHAeTCH B WHPOKHX Npefeflax — OT yPOBHH
NAXPHT-6A38/LTOB [0 PHOMMTOB C npeobiafalolmliM PpacHpoCTPaHeHHeM
nopoa oT Meraba’anbTOB 10 MeTaaHAe3MWTOB, XapaKTepHO OTCYTCTBHe
CKONbKO-HUOYOh 3HAYMTENBLHBEIX MACC MeTAaBY/KaHHTOB C OCHOBHOCTLIO
Bbllle, YeM y NHKpPHT-0a3anbTOB, He IoBops y#e 06 oOpa3oBaHHAX TH—
na metameipimeuntob ( ,nepunoTaroBeix xomaTuuToB” ). Eme onHe BaxHas
0COBeHHOCTL pacCMATPHBAEMON ACCOLHAIMH NOpO[ B LEJIOM = MNPHCYTCT-—
BHEe B BOCTOYHEIX palloHax MNOAYOCTpOBa pa3HOBMAHOCTEH C HeCKONBLKO
NOBLILIEHHBIM YPOBHEM obme# WeNoYHOCTH — CpeaHd NepBHYHO GA3HT-aH—-
[Ne3HTOBLIX M AHOe3MTOBEIX pasHoBHaHocTed (a0 TpaxuaHnesHToOB M Tpa-
XHAH[e3AT-AaldTOoB) ., [IpH 3TOM BaXHO NOAYEPKHYTH MOJIHOE OTCYTCTBHE
AOCTOBEpPHLIX CliyyaeB MpoaB/leHHs NPH3HAKOB NOBLILIEHHHA IUE/IOYHOCTH

Yy nepBHuYHO 6a3anbTOBBIX H MHKPHT-5A3ANBTOBBIX METABY/IKAHHTOB.

[insi HEKOTOPBIX OCHOBHBLIX METABY/KAHHTOB HMXHHX 4acTel KONbCKO—
GenoMopcKkoro KoMmileKca Ha ceBepo-3anaje MONyoCTPOBA BhIAB/IeHbI MpH-—
3HAKH OTYeT/MBOrO IViMHO3eMHcToro yknoHa (Benses, 1978). [locrosep-
HOCTB 3TOro HabnoaeHHd NOATBepXOeeTCHd MNOBHILEHHO# obme#l rapHO3e—
MHCTOCTBLI0O KOMAIrMATHYHEIX MeTaBY/IK8HHTAM HHTPy3HBHbIX nopoa. Cpen-
HHE M KHC/ble MeTaBY/IKaHHTHEI BepXHHX dacTell paapesaa, B 0cobGeHHOCTH
NpHCymHe BOCTOYHON H IOro-BOCTOYHON 4YACTAM NOAYOCTpOBA, Hepeako
OT/HYAI0TCH MOBBIEHHBIM COMNEpXAaHHEM 38KHCH Xefleaa, NPpH CHHKeHHOM -
rauposema (Antomiok, 1976): Cpennue M KHCNble MeTaBYNKAHHTHI, B TOM
HHC/le M BXOpsllMe B JIENTHTOBYIO ACCOLMAIMIO XKejesopyaHsix Tomu ( nph-
YPOUEHHEIE K HH3AM M CpelHMM YacTaM HX paspeza), HepeaKo OTIHYAalTCsH
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CyuleCTBEHHBIM npeobnafaHuemM HaTpa B CyMMe wejoyelt npu ux obumem
IHOPMAIBHOM COOepKAaHHH,

Hanuuue NAUMT-AHOE3UTOBHLIX METABY/NKAHHTOB C HECKONLKO MOBBILEH—
HOH 1Ee7IOYHOCTLI0 B COCTAaBE BepXHHX 4HacTeil NebsaKMHCKOH cepHH apxes
npegcrasiigeT HHTepeC B CBA3H € BO3MOMXHOCTLIO CYUWIECTBOBAHMS apXeii—
CKHX mEeNoYHBIX I'DAHMTOMAOB C Boapacrom Gonee 2600 mm ner (Barue—
pa, 1976; Baruepa, Berpuu, 1978; Benukos u ap., 1975). Ha nyrtu mnc-
CllefoBaHKHG NAHHOW NpobG/ieMbl BO3MOMHO BbIfIBNEHWE ApeBHeRWMX cyOue-
NOYHBIX BYNKAHO-MYTOHHYECKHX ACCOUMALMA CpegHero H yMepeHHO KHC—
jorp cocrapa. HecMorps Ha HeKOTOpble HesiCHbie BOIPOCH!, CBA3aHHBIE
C BepOATHOCTBID B OTAENbHBIX Cly4adX BTOPHYHOI'O METACOMATHYECKOI'o
noppileHHa oblel UeNoYHOCTH MeTaBylkaHuToB, obcyxnaemas ocobeH-
HOCTB COCTABA OpeBHeRIIMX MeTaNAlMT-AHAS3HTOB BMECTEe C aaHHBIMH
O CYyIIeCTBOBAHHH APXeHCKHX Ie/IOYHBIX IpAHMTOB MOXEeT HMeTh HMCKIlo-
YHTENBHO BaXHOEe 3HAYeHHe KakK NokasaTellb NepBOHAYANLHOIO NpogaBiie—
'HHSI NpOllecCOB IiIyOMHHOT'O OLIE/IOYeHHs HMMEHHO CHAalliYyeCKHX, 8 He OC—
HOBHBIX MarM, YTO B CBOIO oOuYepelb AOVIKHO CYWEeCTBeHHO BIMATE Ha
noHuMaHie HanGosee paHHMX STANOB 3BONIOUHH KOpPbl H MAHTHH 3eMiH,

O6mas 3BOMOUAA COCTABA NpeBHeHIUIHX METAaBY/IKaHHTOB HMeeT ro-
MoapoMHYI0 TeHpeHuuio ( puc,22), BOZMOKHO BOCNPOM3BOAMBIIYIOCH ABAN—
Oel, HO B feTangx NPosAB/sSeTCH AOCTATOYHO CloxHO, T akoe npeacraefe-
HHe o6 IPOMIOIMH BY/AKAHM3MA APXeHCKOro BpeMeHH YOOBIeTBOpPATENbHO
corjacyercs C KOHHIenuel nocnenoBaTeNbHOrO NposiBjieHHs cHa4dana [no-
MHBEPCHOHHBIX, & 38TeM HHBEePCHOHHLIX H, BO3MOXHO, OpPOT'eHHBIX 3Ta-
NOB TEeKTOHHYECKOI'0 pDA3BHTHS.

[aHHBle MO coOCTaBam MOpoa Chefyllero, NepexonHoro oT apxes XK
HIKHEMY NpPOTEpO30i10, YPOBHS NpOAB/IeHHs BY/IKaHHW3Ma, NpeacTabBleHHO-
ro CTpefbHUHCKON cepueill, B oGO6GmMEHHOM BHAE OTpPaXeHsl s CpaBHe-
HHS COBMECTHO C MONGMH COCTABOB ApXeHCKHX MeTaBY/KaHHTOB Ha TOM
#e cxeme (puc.22). JTOT 9Tan XapakTepuayeTcs BO3poCIiell OCHOBHOC—
TbI0O MaHYeCKHX BYIKAHHTOB, HePeAKO NpeaCTAaB/IeHHLIX 30@Ch METAllHK-
pHTaAMH HOpMANbHOR H MOHHMXeHHOR meno4YHOCTH, M BO3poclleji cpenHef
OCHOBHOCTBIO CHalH4eCKHX nopon, Haubonee KHCNbie M3 KOTOPBIX Mpei-
CTaB/leHBl META[AlHTAMHM H MeTAalalMT-aHge3uTaMi. T akum obpasom, B
nenoM obuas OCHOBHOCTH PACCMATPHBAEMBIX MEeTAaBY/KAaHUTOB BbILe,
geM y cobcTBeHHO apxeficknx. [lns Gonee TOHHOrO CymaeHHs moTpeby-
I0TCq CHenHanbHele OLEeHKH C yYeTOM PAaCpoCTpAHEHHOCTH OTAe/bHBIX
TUNOB METAaBy/lKaHHTOB,

CxofeTBO € ApXeHCKMMH ¥ METABY/KaHHTOB MepeXodHOro aTana Bbl-
paxeHo B pe3koM npeoblafaHHd Mopon HOpMaNLHO# LienouHocTH. Heko-
TOpoe HeaHaYHTe/LHOe YyBelluyeHHe oOWel e/ OYHOCTH NPOSBIEHO TOlb—
KO m1s Haubollee MO3AHMX CefilopeueHCKMX aHASGHTOBHIX ¥ GasanbrT—aH -
Oe3UTOBBbIX MEeTAaBY/IKaHATOB paccMaTpHpBaemoro arana, |10 coBOKymHOCTH
reonoruvecknx (Bekacosa, [Mywkan, 1977), neTponorHyeckux M IeoXxw-
MHYeCKHX MPH3HAKOB MOXHO Npeanoflararb BO3MOMHOCTb IeHeTHHeCKoi
WM nmapareHeTHYecKoit cBa3u noafHecefifjopeYeHCKHX MeTaaHNe3HTOB,
MHOroa o6Gnafalomux NpuaHAkaMH NopeileHHs obmefi wenoudoctu ([Tpe-
noeckn#f u fp., 1975), ¢ HauGonee pacHpOCTPAHEHHBIMH NPOTEPO3CHCKH—
M mepouseiMi rpanuTounamyu (Baruesa, Berpun, 1978; [Npenosckuit, 1978)
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Pune, 22. Tlona cocTaBoB MeTABYNKEHHTOB apxeHCKo—
ro H NepexcAHoro apxejcKo-HHXHeNpoTepo30oHCKOro
ypopHelt paapeaa pnokemOGpus Konkckoro nonyocrpo-
Ba Ha KnaccHbHKaUHOHHON| AOMarpamMme,

| = 20HA HOpMANBLHEIX MO IIEJIOYHOCTH H 2 = cyblle—
TIOYHBIX M IIE/IOMHBEIX MarmMaTHTOB B JleBoft 4acTu
aHarpaMmel; 3 - noie apxeickuXx MeTaByNKaHHTOB

( xonecko-GenoMopekuil, TYHAPOBRI, I'pAHYNUTOBEI
KOMI/IEKCBl M ACCOUMALMHM WOBHBIX 30H THna Konmo-
aepo-BopoHbs); 4 - none MeTABYNKAaHHTOB Nepexon-
HOro ypoBHs( cTpenm-HMHCKAas cepust 30HB! MMaHnpa-
Bapayra). Ocrancaeie ofosHaueHMst cM. Ha puc,20.
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Puc, 23. ITong cocTapoB MeTaBy/lKAHATOB NepBOTro,
CapHOMHACKO-ATYIHACKOrO ypoBHa COBCTBEHHO Ka-
peneckKoro Kommiekca Konbckoro monyoctposa: 1 =
nonucapckas (Wmannpa-Bapayra) u 2 - axmanax-—
tunckasa (Ileuwenra) ceurel; 3 - ym6uHckas (HMman-
npa-Bapayra) u 4 - kysrcspeuickag ([levenra)
cBuThl, OcranpHele ob6osHadenns cM. Ha puc,20.
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Oco6eHHOCTBI0 COoCTaBAa 3HAYMTENLHON YACTH MeTaBYIKAaHHTOB Mepe—
XOOHOT'O YpoBHg, Mo AaHHeiM JK.A, ®Genoroba (1979), sBiAgeTCs HeCKONb—
KO MOBLIWEHHO® copepXaHHWe KpemHueaewma, O6mas HanpaBneHHOCTE 3BO—
/IOLHH COCTaBa pacCMAaTpHBAEMbIX MeTaBY/IKaHHTOB I'OMoapoMHas, 3a—
ClyXHBAeT BHHMaHHA HeBbiCOKasg obuas menloYHOCTh MEeTanHKpHT-6asanb—
TOB H MeTamHKpHTOB OGCyxjaaeMoro ypoBHs paspeaa nokembpus.

Cnenyomas camoCTogrenbHag acCcoUHauns NepBAHO BY/IKAHWYECKHX
nopoa JTHOCHTCSH yXe K COOCTBEHHO KapelbCKOMYy KoMmiekcy ( uuxHHi
nporepoaoi nocne Ygumckoro cosemasns 1977 r, u cpennnit — go Hero).

B cobcTBenHo kapenbCKoM KOMIJIEKCE MOTYT GLiThb BHIOS/ISHH ABa
YPOBHA pa3sUTHsl MeTapynkaHuToB. K neppoMy H3 HHMX, CApHOMHACKO—
AT y/NHiCKOMY, Ha ceBepo-aanage nojyocrposa (Ileuenra) oTHocarcs
BXMANAXTHHCKAY, 3adleralmas BbIE KY3TCHPBHHCKAS CBHThI, & Ha BOC—
roke (aona Wmannpa-Bapayra) - nommcapckas u 6ofiee NOSAHAS — yM-—
6uHcKasg, OCOGEHHOCTH COCTABA MeTABY/IKAHHTOB YKA3AHHBIX CBUT OTpa-—
MeHBl HA puc,23. Ha HeMm BHOHO OT/IHYMe SBOMIOUHOHHLIX TEeHASHUMH Byi-
KaHW3Ma [71d pasHeix 4acreff perwoxHa. Ha cesepo-aanane nonyocrposa,
B npenenax [leueHrcKoro CHHKNHHOPHS, MeTaByIKaHHThl Gonee padHed
axXMAanaxTHHCKOH CBHTHI NpeAcTaBlefdbl pPaaOM OT MmeTabasanbToB [0
MeTaaH/Ie3HTOB € HOPMAaNBLHOH 1We/oYHOCTH0. COCTAB MeTapylKaHHTOB
Bonee noaaHej No BO3pacTy KyaTCAPBHHCKOH CBHTH XapaKTepHayeTcCs
B 9TOM pajioHe paclMpeHHeM CHeKTpa Nopon Mo heMHYHOCTH C OmHO-
BpeMeHHbIM pocToM OBle# wWejioyHOCTH, B 2Toii cBUTe mmpokoe pac-—
NpOCTPAHeHHe HMEIOT nopoas! pana Tpaxubasanst (oo Tpaxunukpur-6a-
sanbTa)-TpaxuannesdtT (BmAOTE g0 TpaxMpauMTOB), Y OTHENLHLIX Pas—
noBuaHOCTe!t Mopon obuIas WEJOHHOCTH MOBHILEHA BeChMa SHAYMTENBHO
(IpenoBckuit 1 np,, 1974), O6was TeHneHUAS SBOMIOUMA COCTaBa BYil-
KaHHTOB [epBOro ypoBHA Ha CeBepo-3anage MojyocTpoBa, TakuM obpa-—
30M, npubiuxaeTcd K AHTHAPOMHOM C OOHOBpPeMeHHBIM pPOCTOM IE/oY
HOCTH, g

B BocToOuHO M 0OrO-BOCTOYHO} 4ACTHX NOAYOCTPOBA 3BOJIOLMH COC—
Tapa [epBoro ypopHH KapellbCKHMX METAaByIKAHHTOB MOXeT OBITh MmoKa-—
3aHAa Ha npuMepe Mepexoaa OT MO/MCapcKoii K ymOHHCKo# cBute ( pHc.
23). Monucapckue MeTABY/IKAHWTH [PeACTABIEHE! DPS/NOM METAalHKpPHTHI
( mo nporonukpaTOB) -MeTaGa3ANLTH C HOPMATLHOM MM OaXe HeCKOb—
KO CHWKEeHHO# obmefl mWenoYHoCcThio. ¥ MOMHCKHE MeTABYAKAHWUTH B Le-
7IOM XApaKTepH3YITCH OGLIHM CHHXEHHeM OCHOBHOCTH H yBeJHYeHHeM
meno4HocTH. Ouu npeacrapiedsl o6pas’oBaHMaMK psaaa MeTalHKpPHTbl-
METaaHOe3UTEl C WHPOKUM pPA3BUTHEM DASHOBHOHOCTEH C NOBLIWLEHHOR
oblleil We/oYHOCTELIO, TAaKHX KaK TpaxubasaibThl, TPaXxHaH[e3HT-5a3allb—
Thbl, TPAXHAHOE3UTEH, TPaxHaHOe3HT-AaluTHl. T akuM o6pa3oM, ang BOC-—
TOYHOH YacTH MOJIyOCTPOBA MOXHO IOBOPHTH O I'OMOAPOMHOH M OnHO-—
BpPEeMEHHO WeJIo4YHOH TeHJeHIHH B SBOMIOLMH COCTABA METABY/IKAHHTOB
NepBoro yposHa paspeaa Kapenus., CrefoBaTenbHo, paccMaTpHBaeMsblit
STall PA3BHTHS BYNKaHH3Ma8 HECMOTPS Ha YeTKYIO IE/IOYHYK HalpabB—
7IeHHOCTEL 9BOJIIOLKH, NpHAAKIEel eMy BaxHOe KOppe/nsTHBHOe 3Ha4eHHne,
XapaKkTepuayeTcs Pas3HBIMH TeHOSHUHAMH H3MeHeHHMs obmel OCHOBHOCTH
BY/IKaHHTOB Ha CeBepo-3alnajfe W BOCTOKe NOyoCTpoBa.
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Bropoit, saonexcko—Cyficapckuit, ypoBeHb pa3BHTHA METABYIKAHHTOB
co6CTBEeHHO KapenbCKOI'O KOMINIeKCa, TaK e KakK H HHXKHHAM, XapaKTte-—
pH3yeTCd pasiH4YHgMH COCTABA M IBOJIIOLHH MeTABY/IKAHHTOB pasHbIX
yacTe#t peruoHa., CocTap MeTaBy/IKAHHTOB PACCMATPHBAEMOrc YPOBHs
oTpaxeH B oGoGlEeHHOM BHOe Ha pHC,24.

Ha cepepo-aanape nonyocTpopa, B npepenax [leyeHrCKoro CHHK/H-
HOpHf, BepXHHil YpOBeHb Ppas3BHTHH KAPenbCKHX BYIKAHHTOB Ha4YH—
HaeTcs NoponaMH KoNacHOKCKOH W MUALIYspBHHCKO# cBuT. B cocrase
nepBoit M3 HUX pe3Ko npeobnananT MeTabas’anbThl HOpMA/IBHOrO® paAna,
HO MpPHCYTCTBYIOT W MeTanMKpHThI M Gojlee KHcible nopoasi. Bropas ua
HasBaHHBIX CBHT XapakrepuayeTcs Oollee WHPOKMM CHEKTPOM MeTAaBYyil—
KaHuToB. 3nech Ha ¢oHe npeobnapganns merabasanbToB HOPMATBLHOMH Ie—
NIOYHOCTH NpodBlIeHbl MeTabasallbThl MOHMMEHHO We/IoYHOCTH, MeTaaH-
AeanT-Ha3anbTel, MeTaNMKPATE M chneluduyeCKue BbLICOKOKE/e3HCThbie
MOTﬂﬂai.llflTb[, no Coaep¥aHulw KpemMHesema npuﬁnumamumecn K PHOJIH—
TamMs KpoMe Toro, xapakrepHofl uepToii BepXHenWnbI'ygpBHHCKOH NMoa-
CEMTL 9BNYeTCHA NPUCYTCTBHe BhepBblie ycraHopneudwmx B.I.3aropopmsim
(3aroponuutii 1 ap., 1964) BeicOKOXenesucThix MeTaba3anbTOB, B KOTO-
poix T.K.Cxkydeun (1978) obHapyxmn npusHaKM WeAOYHOrO yKioHA, Tlo
HApPACTAHKIO WHPOTH CHeKTpa MOpoA 9BOJMIOLKA COCTaBa MeTaBY/IKaHHTOB
BEepXHEro ypOBHA KapelHd OTHOCHTeNbHO [peakaymero moryia 6el 6bITh
HasBaHa ,pacxopdmeiica”, T.e. OOHOBPEMEHHO HecCyllej 4epThl H AHTH-
APOMHOI'0, B IOMOOPOMHOI'O PA3BHUTHS. '

CmeHAWillie BO BPEMEHH paCCMOTpeHHble OGpasoBaHHA MeTaBylKaHH—
Thl HauGollee no3aHedl B COCTaBe KOMIWIEKCA KKHOMEYeHI'CKOH| CepHH co-
XPaHKIOT TeHOSHUHMID pacxoagliedCs SBOJIONHH H IPH 3TOM OT/IHYAIOTCH
HEKOTOpPbIM yBejHYeHHeM GeMHMYHOCTH H OJHOBPEeMEHHO Ie/IOYHOCTH Me-—
TaNMKPHTOB W yBelHuYeHHeM ‘peMHYHOCTH Haubosee KHCILIX HY/IEHOB ac—
counandd, B 9TOM BHAOHBI YepPTHl AHTHAPOMHOTO PA3BATHS Ha (GOHE ero
obuero pacxopsierocs XapakTepa.

[lanHpie no cocraBy MeTaBy/IKAHATOB BepXHEro YPOBHS KapellMs s80C—
TOYHOH 4YaCTH NOMYyOCTPOBa C HCMONML3ORaHHEM maTepuanob X.A. Pepo-
ToBa (1979) u A.E.Bopucosa (1978) nospeonaioT OTMETHTB clieayiomee
( puc.24). HauanbHele cTamu paccMaTpHBaeMOro aTana BYy/KaHHu3Ma,
OTpaX¥ieHHbBIE B COCTape IIOpoA HIILMO3EPCKOH CBHTHI, HO-BHAUMOMY, XA-
pPaKTepu3oBanich npeobilafalomEM pacnpocTpadeHHeM aHOe3HT-basaib—
TOB M aHfe3uToB. [lepexon K BY/KaHH3MY BpeMeHH (OPMHPOBAHHS COK—
HOH H elle HeAOCTATOYHO H3Y4YeHHON TOMMHI'CKOH CepHH OT/IHYancd pac-—
M peHHeM ChekTpa nopoa no GeMHYHOCTH CO 3HAYHTelbHbIM npeobiiaga-
HHEM HOPMAlBHLEIX MeTabasansLToB W MOABNeHHEM MEeTANHKPHTOB, TNIMHO-
3eMHCTHIX MeTabasanbTOB W MEeTApPHOMTOB B O6LIEM HOPMAaNLHOI'0, HO
HHOI'la MOBbLIWEHHOT'O YpoBHe weno4dHocTh (puc.24). Takum oBpasom,
BMeCTe C HAMEeYallMMCsH 0o6IMM CXOACTBOM B MNPOABIEHHH TeHMeHUHH
K ,pacxonsmefics” SBOMIOLUMM MOMXHO INOBOPHTH 06 ONpenelleHHOM pas-—
NUYME METAaBYIKAHETOB BEPXHErO YPOBHS Kapenus A/igd ceBepo-3anapa
H BOoCTOKAa nonyocrpoba. OHO 3aKknioyaeTcs I'V1aBHBIM 06pA3OM B MEeHb-
weijl ofmell OCHOBHOCTH METAaBYIKAHWTOB BOCTOKA M ropasno Gonee cia-
60 npogsiieHHoll AHTHAPOMHON TeHpeHLHH,
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Puc. 24, Tonsg cocTapor MeTaBylKaHHTOB BTOPOro,

380HEMCKO-CYHCAPCKOTO YPOBHSi COGCTBEHHO Ka-
penscKoro kKommniekca Konbckoro nonyocrposa.

1 - obofmeHHoe none MeTAaBylKAHHTOB KOMACHOK—
CKO# W NHUAbI'YySPBHHCKOH CBAT [leyeHru ( TpeThsa
H YeTBepras By/IKaHHYeCKHe TOUM); 2 ~ MeTa-
BY/IKAHUTEI WM SKCTPY3HBHBIE HOpoanl Haubonee
NnO3AHMX 3TAaNOB PA3BHTHS NEeYeHICKOr'0 KOMIMIeK—
ca (omHoneuenrckas cepus); 3 - MeTaBynxa—
HHUTB! H/IBMO3epCKoil CBUTH W 4, 5 - HaubGonee
noanHed TOMHHrCKoi cepuu WmaHnpa-Bapayrckoit
QOHEI; B = HANpABeHHe SBOMIOLHH METAINKpH—
TOB NeYeHI'CKoro Kommiekca, OcrancHeie oGoaHa-—
yepusg CM. Ha puc.20,
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[lo COBOKYNHOCTH AAaHHBIX NO MAarmaTHTaM Boobue HaMedaeTCs yC—
TOHYHBOE pasfiiive B PA3BHTHH CeBepo-3anaaHoi ( newenrcko#t) W Boc~
Touno# ( mMangpa-papayrckok) uacte#t Konbckoro nosca kapesiua. 3To
paanuyie NpodBiIgeTCH He TOMbKO B pPACCMOTpeHHBIX 0COGEHHOCTHX Me-~
TaBY/IKAHATOR, HO H B PAaCHOpOCTpPaHeHHHM KpPYNHeIXx Macc Gasut-rumepba-
3UTOBLIX HHTPY3Hll MpegKapeNbCKOTO H/IH paHHEeKAPeNbCKOTO BO3pacTa
B HMaHApa-Bap3yrcKoif 4acTH fosca, a NosaHeKapenbCcKoro — B pajioHe
[legyenrckoro cHHKnuHopH#a. [10-BHAMMOMY, B COBOKYMHOCTH MAKCHMYM
NPOgB/IeHAd BYNKAHO-MIYTOHHYeCKOro 6a3uT-runepbasuToBoro Marma-
TH3MAa NEepBOr0 M3 HA3BAHHBIX STANOB THAMOTEeT K BOCTOYHOH YACTH MOo-
fCa W BTOpOro — K 3anagHofi, 3TOT ¢akT MMeeT [OCTATOYHO BAXHOE
MeTaj/IoreHHYeCKoe 3HAYeHHe B CBE3H C XeCTKOH NpocTpaHCTBEHHOM
CBA3LI0 CYNLQU[HOTO MeaHO-HUKENEeBOIrO OPYAeHEHHd C T'HnepbasHTOBbI-
MM HHTPY3HBHEIMM 0oGpasoBaHHaMM.

B saknioueHse KpaTkoro o63opa sBOIOLMH XHMH3M8 METAaBY/IKAHHTOB
nokem6pua Konbckoro noflyoctpoBa HeoOXOOMMO NOAYEPKHYTL, YTO Ha
ee ¢oHe ocobeHHO ABCTBEHHO BHIAENAETCH 3TAl Mepexofa K 4acToMy
NpogB/Ie HAIO THIHYHO PHPTOreHHOTO reoTeKTOHHHYecKoro pexuma (3aro-
ponsei, 1975; A.A.llpenopckuit, 1973 r., 1976 6). Hawano storo ara-
na sapuKCHpoBaHo B TpaxubasanbToOBOM BY/IKAHA3ME KySTCSpPBHHCKON-
YMOHMHCKON CBHT CpeaHero Kapeilds, NO-BHOMMOMY COOTBETCTBYyIOUIHX
arynuiickim tonmam Kapenuu. [locnepoparensHoe ypenuueHue ponu pugro-
TeHHBIX: “TeOTeKTOHHYECKMX  peXHMOB OT OokeMOGpua K ¢aHepodold B
MTOr'e NPHBeNo K OGPA30BAHMIO KPYNHeHIMX NaNeo30HCKMX -Me/o4HbIX
maccuBoB Koneckoro nonyocrpoba. Baxno# ocofeHHOCTBIO MponeccoB
TiIyGMHHOTO Ole/IOYeHHA MAarm [ Hawero peruoHa, Mo-BAAHMOMY, Cle-
AYeT CYMTAaTh ero MnocneaobBare/lbHOE NPOdB/leHHe B OoKeMOpuu cHavana
ANs paciylaBoB KHCAOTO M CpedHero cocTaBa, 3ATeM 18 OCHOBHBLIX, IMHK-
PHTOBLIX M YIbTPAOCHOBHBIX, DTO OGCTOATENLCTBO MPSMO OTRAMAET Che-
nupHKy ApeBHeHIHX STaNoB PasBHTHs 3eMIIM.
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MANNEOTEKTOHUYECKOE 3HAYEHHE -
NETPOTEOXUMUYECKHUX OCOBEHHOCTEN
METAMOP®HU30BAHHLIX OCAOOYHLIX

U MATMATHYECKWX OBPA30BAHUH

[o HacTosmero BpeMeHH He HCNOML3yeTCd B OO/DKHOHK Mepe HHpOp-
MalHg, CKPHITas B NepBHYHEIX OCOGEHHOCTHX XHMHMYECKOrO COCTABA Me—
T8MOPPHIOBAHHBIX OCAA0YHBIX H MarMaTH4YeCKHMX nopoa anoKkemGpus, 0CO-
6eHHO Ta ee 4acThb, KOTOopad OTpaxaeT AOMeTaMoppHUeCKHe NalieOTeK—
TOHHYECKHE YCNOBMs HX dopmupopanns. Paspaborka MeTonoB NpoyYTeHHs
9TOl MHPOPMAILMK MOXeT HMeThb BGOMbINYI0 HAYYHYIO M NPAKTHYECKYIO HeH—.
HOCTb, TaK K&K 9TO CYWEeCTBEHHO YBEeJA4HnAo Gbi NOCTOBEPHOCTH dopMa—
LHOHHON HHTepnpeTAlMM ApPeBHefIMX KOMIWIEKCOB NOpoa, Hepeako CoXpa-—
HHBUIKXCs /HUL ¢parMeHTapHo. MHauye roBops, HeOCTATOK I'eoflorHYec—
KHX CBeneHHii 0 ApeBHMX CynpakpyCTanbHbIX KOMIJIEKCax MoXeT ObITb
ana X GopMAaLHOHHOTO -aHAaNKH3a XOTd Gbl YACTHYHO BO3MEIIEH N8HHBIMH
Mo NepBHYHBEIM MAaNeoTeKTOHHYECKHM YCNIOBHAM (OPMHpOBAHMS, €CIH 3TH
gaHHBIe BGYAYT NONy4YeHwbl NyTeM MaleOTEeKTOHHYECKO# HHTepnpeTallH
NeTPOreoXMMHYECKHX XapaKTepUCTHK METAOCANKOB H MeTABY/IKAHHTOB
(1 MeTamarmaruros Booble), C/araomux AHANTMSHPYeMble KOMIVIEKCHI.
Y®e oTMeudanochb; UTO pelleHHIC OAHHON 3a/a4H MellaeT OTCYTCTBHE
CHCTeMATHYECKHX MAaTepHANIOB M0 XHMH3MY HeMeTaMOPHH3OBAHHEIX ha—
HepO30#CKAX Tonm W dopMauuit. 3TOT HeOOCTATOK He BOCHOJIHSIETCH pa-—
GotTamu A.5.PoHoBa u ero xommer (1965, 1966), xora # BeCbMA HHTe-
PSCHBIMH H BaXHLIMA, HO OTHOCHUMMKCH ML K OG0CmeHHOMY ceveHHIo
nnaThopMa-TeoCHHKTHHAlb.

Haubonee nnoporeopsoe HamnpaBneHue (GopmauMoHHOro aHanusa,basu-
pylomeecs ®a wasectHeix npuruunax H.C.lllarckoro u H.[1.Xepackosa,
Mo cymecTBY, NpU3HaeT B KauecTBe onpeAensionlero ¢akropa reoTekTo-
HHYECKYI0 NpHpoay $opMAalHOHHBIX NapareHe3HcoB. [leTalbHblll aHAIH3
COBpPEeMeHHOI'0 COCTOSIHHA YYEeHHA O ¢opMmalusx, BeinonHeHHbl# K.JI.Bo-
nouxkosuvwem (1971), BM.dparyroeeim (1971) u [O.B.Pysakeucrom
(1878) co ccmnxamu wa WU.B.Kpyrs, 10.A.Kocuiruna, 3,U, Kyrsipera,
A.B.Ileitpe, }0.M.Tymaposckoro, H.A.llrpetica, A.Jl. dumuna, yKkasbi-
BaeT Ha TO, 4TO BCe MHOroobGpasHe BoONpPOCOB (POPMALMOHHOTO aHanu3a
NPpAMEeHHTEeIbHO K KOHKPeTHBIM XapaKTepHCTHKaM dopmMalkii CBOAHMTCH '

K [ByM OCHOBHBIM MOoMeHTam: 1) XapakTepHcTHKe napareHesmca Belie—
CTBa u 2) xapaxTepuctuxe ctpoerus (crpykrypst) gopmaunn. T akum
o6pasom, MHPOPMAalMs, 3AKNIOYEHHAS B METPOreOXHMHYECKHX OCOBEHHOC—
THX NapareHe3sucoB MOpof, MNo-BHOAMMOMY, COCTaBlfeT NO KpahHeil Mepe
MOnoBHHY UX GOPMANHOHHON K NANEOTEeKTOHHYECKOH XAapAKTEpPHCTHKH Mo
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Cope pxaHHio, Cnenoaa'renbﬂo, r'nyﬁoxoe NOo3HaAHHE XHMH3MA KakK oTaellb-
HBIX Pas3sHOBAAHOCTEH Mopod, TAK W MX ACCOLHALMHA HMeeT HCKIIIOYHTellb-
HO BaXHoe 3HAYeHHe 15 NO3HAHMSA NEepPBHYHBIX MAIEOTEKTOHHYECKHX yC—
NOBHH  MX GOPMHUPOBAHHA H TeM CAMBIM MNfl BCKPLITHS HX (opMalnHoH—
HOH .CYWHOCTH. ABTOpY paHee yXe NpHXoounock obpamarTs BHHMAaHHe Ha
TO, 4TO 0COBYI0 UEeHHOCTbL nonobHAs NaneoTeKTOHHYecKasi HHhOpPMAalHs
MMeeT TOoraa, Korga OHa nojiydeHa He3aBHCHMBIMH MyTdMH, IO reHe-—
THYeCKH pasnuyalpimMcd nopogaM - MetaocanxaM H MeTaBylKaHHTaM

( Mpenopckuii, 1970, 1974).

[NonsITKH BBIXOAA HA NaleoTeKTOHWYECKYI0 HHTEplpeTAalHIO MeTpore-—
OXHMHUYECKHX OCoGeHHOCTe# mapareHeTH4eCKHX aCCOLMAUM{ N'OPHLIX MO—
poa, TakuMm obpasomM, HeOBXOOMMBI M NNOAOTBOPHLI, HECMOTPS Ha TO
yro gaxe cama no cebe reoTeKTOHHWHeCKas TePMHHONIOIHsS, OTHOCSLIAS—
CH K paccMaTpHBaeMoMy Kpyry BOMNPOCOB, SB/ISIeTCs HEepenkKo NMpPOTHBO-
peunsoii ¥ HeoaHo3HawHoiM. OnTuManeHbiM, Ha Haw B3risn, NpencTaelis-—
eTcd NyTh C HMCIO/b30BaHHEM NOHATHI O TEKTOHHYECKHX pexumax, B
KOTOPBIX HHTErpHpoBaHbl NpefCTaBleHWs O TEeKTOHHYECKMX H naneoTex—
TOHMYECKHMX YCNOBHSX NETporeHe3Hca.

" B naubonlee oTHeTNMBOM BHOE NpeACTAB/IEHAS O TEKTOHHYECKHX pe—
muMax chopmynuposans B.B.Benoycosmm (1975, 1978). lpu sTom 06—
mMe reoTeKTOHHYECKHEe peXMMBI MATepHKOB HMEHYIOTCH WM ,3HOOreHHbI—
MH pexuMamH”, 4To KaMeTrcs He BrojHe KoppekTHeIM. OcTaBnss B CTO-
poHe 9Ty aeranb, OTMeTHM, 4YTo B yKasaHHOji M apyrux pa6orax B.B.
BenoycoBa paccMaTpHBaIOTCH KpynHble KaTerOpHH — KJ/1acChl I'eOTEKTO-
HHYECKHX PeXHMOB, KOTOpble B CBOI OYepe/ls MOAYHHEHB! ,3HAOTeHHBIM
uMKnaM”, TAKMM, HanpuMep, Kak TepUMHCKHH, KanepoHCKHi n ap. B o6-
CyXOaeMoM [/laHe HHTEePecyloT TeKTOHHYeCKHe peXHMbl, KOTOpbIe MOX-—
HO Gbu10 6B, K MPHMEpy, HMEHOBATH YACTHBHIMH HIH OaXe 3MeMeHTapHbI—
MH H KOTOpble COOTBETCTBYIOT BpeMeHH (OPMHPOBAHHS OTAENbHBIX TOJL
unu dopMaumit. BoisBneHne W u3ydeHHe TAKHX SJIeMEHTAPHBIX PEeXHMOB
no3ponu/io 6b1 KOHKPETHO, Ilar 3a WaroM, MpoC/IeXHBATE SBOMIOLHIO TeK-
TOHHYEeCKHX yCnoBuii hopMHpOBaHHsi NapareHe3WcoB ropHeIXx nopon. Opna-
KO B I'eo/IOTH4YeCKON /NHTepaType elle HeT pa3paboTaHHbIX METOAMK H
npeacTaBleHn#t 06 SeMeHTapHBIX TEeKTOHHYeCKHX peXHMax, XOTsd o6bIY-
HOE .NpHMeHeHHe CJIoBA ,aHanna” X (OPMALHMOHHBIM, HAMNPHMEp, HCCHeno—
BaHHAM, Kas3anockb 6bl, O0/MKHO ObITh O6ecned4eHo H HalHYHeM AHAIHTH-—
YeCKOI'o 3Tana MCCilefoBaHM#, B KOTOPHIX Ha Aelle HepPeaKo I'OCHOACTBY-
eT cHHTe3a Gea pgocTaTodHOrO NpeplecTBylouero asanusa, B ocobeHHO=
CTH 3TO OTHOCHTCH K paGoraM no ¢opMauMOHHON NMPHHANNEMHOCTH 00—
Ke MBPHIICKHX KOMMJIEKCOB,

TeM He MeHee MOXHO NOMBITATHLCH CHOPMYIHPOBATEL OIpEdeNsoume
OCOGEHHOCTH 3/IeMEHTAapHBIX TeKTOHHYECKHX PexHMOB, NPOHCTeKalouHe
M3 yXe MNpPH3HAHHBIX OCOGEHHOCTel KNnacCoB IeOTeKTOHHYECKHX PeXHMOB.
Bocnonbayemcs nns sroro pabGoramu B.B.JBenoycoea (1975, 1978). B
HHX B KayeCTBe TAKHX onpefensiolMx oCoGeHHOCTel Ha3BaHbl Clieayio—
mue: 1) xapakTep ¥ cTeneHb NPOHHIAEMOCTH 3eMHOH KOPEI VIS MarMel o
rnyGHHHBIX (MIOHAOB, 2) XapakTep M MHTEHCHBHOCTE Marmaruama, 3)mpo-
SB/leHe PerHOHANBHOTO MeTamophuaMa M IpaHMTH3AUMH, 4) cTeneHb
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KOHTPACTHOCTH TI'iblIGOBO—BOJ/IHOBBIX KOneGaTe/bHBIX ABHXeHHH KOpsl,

5) CooTHOIleHHE MeXAy NMOAHATHAMH H.ONyCKaHHaMH Kopsl, B) xapaxtep
micnokauuit. C y4eToM NpHHUMOHANLHBIX MONOXKEHHH aBTOpa, KacalouMx—
csl OLEHKH TekToHuueckoro pexuma (IlpenoBckuir, 1970), Moxuo Bce
nepedncieHHble 0COGEHHOCTH, MO CYWEeCTBY, CBECTH K nsym: 1) npeob-
napawomel; TeHNGHIHH K BOCXOMAUMM HIH HHCXOAMAIMM [ABHMEHHSAM M

2) xapakTepy M CTeNEHHW TEeKTOHMYECKOH CTaGunu3alMW WNH aKTHBM3a-
MK paccMaTpuBaeMuiX objiacTeit, Bripaxammeica B ONHOPOOHOCTH H HH-—
TEHCHBHOCTH TEKTOHWHYeCKoro pacunexenus ( paspymeHnns) uX ¢pyHmamenTa,

CoueTanne OBYX Ha3BaHHbLIX OOGOGIIEHHbIX (GAKTOPOB .B pa3HBLIX COOT-—
HOLIGHHAX MOXKET ONpeleflIATb C HM3BeCTHBIM NpubGnHXKeHWeM BCe MHOroo6-
pasHe YACTHbIX TeKTOHHYECKHX pexumMob. [leTporeoxuMHueckue AaHHbIe,
XOTd M B pasHO}f mMepe, MOr'yT GHITH HCNO/NL3OBAHEI A7l XAPAKTEPHCTHKH
ofenx Ha3aBaHHBIX IJlaBHBIX ocoGeHHOCTe# TekTOHHueckux (maneorekro—
HHYeCKHX) pexumoB. Kpome TOro, OHH MOT'YT B TOH H/IM MHOi CTeneHH
NOC/AYXHTb /19 ONeHKH psna M OpYyrdx ocobeHHOCTel, KOTOphie B COBO—
KYMHOCTH, BEpPOATHO, COCTABNSIOT MOJIHOE OIMCAaHHEe 3MIeMEeHTAPHOr'o TeK-
TOHMYECKOro pexuma. Bce aTh pono/HuTenbHble XapaKTepHCTHKH, Nepe-—
uMc/AgeMble [aliee, OTHOCHATCH K KOHKPeTHOMY NpOMB/IeHHIO TeKTOHHYec—
KHX OBHXeHHH, T.e. KO BTOpO#, I'laBHON, XapakTepHCTHKe peXHma. ITo
HMX CKOPOCTB, IMNIyOMHHOCTB, MNHMTENBLHOCTL, PABHOMEPHOCTH BO BpEeMEHH
H NpOCTPAHCTBE, NPUYPOHEHHOCTH K NHHeHHBIM MM H3OMEeTpHYeCKHM 30-
HaM. AHamua TAKMX XapakTepHCTHK, Moao6HO naneoreorpauueckoMy aHain—
3y, TpebyeT reo/lorHYeCKHX M MEeTPOreOXHMHYECKMX CBeOeHHH, NpUBA3aH-
HBIX K NMPOCTpPaHCTBEHHBIM, MMIOMAAHBIM KOOpAMHATaM, T.e, K Kaprorpa-
pnyeckoMy MarTepHany, XoTs 6bl yCIOBHO.

He ocranaBnuBasck noapoGHee Ha XapakTepPHCTHKe H HOMeHKIAType
HACTHLIX TEKTOHHYECKHMX PeXHMOB, YTO #B/geTcd 3agaqed Gyaymero,
3aMeTHM, YTO AajbHejillee U3JI0KeHHe MPOXOOMT HA OCHOBe BbICKA3aHHLIX
llpe ACTaBleHH}. :

OpHMM B3 CymeCTBeHHBIX BONPOCOB B NMO3HAHHM TEKTOHHYECKHX peXH-—
MOB MPOINIOro MPH3HAHO BLISBIEHHEe 3MOX cTAGHUNH3alMH, BbiBeTPHBAHHS
H GopMHpOBaHHSA MOBEPXHOCTEH BhipABHHBAHHS. [IPHMEHHTENBHO K OOKeM-—
6puio ara npobnema Guila B- CBOe BpeMsi NPH3HAHA AKTYalbHOR OTeYeCT-
BeHHEIMM H 3apybexHbiMM Mccnenobatensmu ([Monkaxoe, 1935; Seder-
holm, 1831) u ocremanacwy B pame ny6nukaunii (unspopa, 1948;
Kparu, 1963; Cupopenko, Jlynesa, 1961; Xapuronos, 1966; Dckona,
1967). Ha HoBOM sTane M3y4eHHs SK3OT'eHHOH I'eo/IOrHH NOKeMGpHs Gbi-
ila nokasaHa BeICOKas 2ppeKTHBHOCTL aHANM3A ApeBHeHWHX KOp BbIBET—
PUBaHH A, NOBEPXHOCTEN BLIPABHHBAHMS W M3Y4YeHHs [ PeOT/IOMEHHBIX Npo—
OYKTOB BBIBETPHBAHHSA KaK HHAMKATOPOB YPOBHE} M THNOB BLIBETPHBAHHS
B poxembpuu (Cupopenko, Yailika, 1970; Cunopenko, 19756).

T panuunoHHO ypOBHH M STanbl BHICOKOA TEKTOHHYECKON CTabHIM3alMH
PACMOBHAIOTCA 110 HANHYHIO B paspe3sax BLICOKOTMTTHHO3eMHCTHIX, MepBHY—
HO TI'NMUHACTHIX NPOAYKTOB M MOHOKBADIEBHIX NCAMMHTOB H MeTancaMmH-
ToB. Takum obpasom, Hamu 6o Hameweno ([lpenosckuit, 19766) cyme--
CcTBoBaHHe 16 BO3MOXHBIX YpoBHell CTAGM/IM3ALHH M BbIBETPUBAHHS B NO—
kemMGpun BocTOowHO# 4acTH B anTuiickoro mmra. .
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B To xe Bpemsi, NO-BHAMMOMY, CYUIECTBYET BO3MOMXHOCTb KOJ/HYECT—
BeHHOi OLEHKH CTeneHd CTaGH/IM3AUMH VIEMEeHTAPHbIX TEeKTOHHYEeCKHX
pexMMOB He MO KpailHAM NPOAYKTAM CeaMMeHToreHesa, a no /1obbiM
C/IOKHBIM CHEKTpaM OCAafo4YHbliXx M MeTaoCanoudHelx obpasoBauuii, B pabo-
Te aBropa 1970 r. copmepxanuck npeoXeHHd MO 3TOMY MOBoAY, K Ko—
TOpLIM Mbl BO3BpAIIAEMCS M HA STHX CTPAHHIAX B CBA3H C BAKHOCTLIO
Bonpoca, a TaKkke B CBfI3H C TeM, 4YTO 3a HCTeKllee BpemMs ApYrAMH
uccne noparenami (lebenes, 1977; Menexuk, 19776) 6ok nonyyeHs!
peayneTaTel, IOATBepXAalouie [PABOME PHOCTE MOAOGHLIX MOCTpPOSHMH,

CobcTBeHHO cTeneHb CTACHIM3AalMH TEeKTOHHYeCKOI'o pexHma Haubo-
Nlee [OCTOBEPHO MOMET GHITh oleHeHa (B nnaHe XMMHMaMa) Mo ocoBeH-
HOCT®M cOCTaBa NepBHYHO Oocaao4dHbix oOpasoBaHuit. Crabuiusanua Tek-
TOHHYECKOI'O peXHMa NpH NpoduX GraronpusaTHLIX YC/OBUSX [pexie BCce-
ro NpoABiAeTCs B yBe/IWYEeHHMH HHTEHCHBHOCTH BbIBETpPHBAHHMS Mopod B
obfiacTH MMTAHAS W B POCTe CTeleHH OCAano4Hoil audbepeHuHAUHH Ccean-
MEHT-OFQHHOI‘O MaTrepdaina.

Kak npeanaranoce panee ([Ilpenosckuit, 1970), MHTEHCHBHOCTbL Bbi—
BeTpHBaHHA ﬂpﬁﬁﬂH}KEHHO MOXeT 6bITl:| OlleHeHa I[NpH NOoMOIlUM NapaMeTpa
. W, koTopniil paccuuTEIBaeTCs B GOPMYNBHBIX KO/IHYECTBax B Cleaylo-
meM nopgaake:

W= Acp + ch,
roe A u K npencrapnsior coboii cpeniue ssayehMs napamMeTpoB A (ua-
cTHas rauHoaemucrocts) M K (cooTHowenue wmenoueil, cM. BELE), pac—
CYMTEHHBIE H3 Cpe[HMX 3HAYEeHHH 19 NepBHYHO TTIMHHCTBIX H [eCUaHbIX
MOpoA OAaHHOW TOMMM, MMIACTA MIW Fopu3oHTa, [lo oneiTy H3yveHHs Be-—
nuunga W MeHsercs oT nepeeix (+)emmmun no +100,

Ha Benuuuny napamerpa W , cHHXag M HCKaxas ero, CymeCTBeHHO
B/IHgIOT MNpoUecChbl CeJHMEeHTALHOHHOI'O CMelleHHf, CBA3aHHbie C BIHAHH=—
eM BYNKaHOT'eHHOI'O MarepHana, [lokazarens HHTEHCHBHOQ’TH BbIBe TPHBAa-—
FAS, KAK [OKA3LIBAT MpOBefeHHble HCCNeOOBAHHSA. B KOHKPeTHBIX ceye-
HHAX MeTaoCafo4HbIX TOJUl MOMXEeT OUYTHMO CHHXAThCs MOC/e BbICOKHX
SHAYeHHl WM xe BoapacTaTh BBepx mo paspesay. B nepeoM cnydae ya-—
me BCero CHTyallig olpenelfisieTCs [POLEeCCAMH OlepeXalliero, npeaie-—
CTBYWOIIEr'0o BhbiBeTpHBaHud, Bo BTOpoM - oHa cBs3aHa C HapacTaloupM
BbIBETPHBAHHEM, ONpefeflseéMbBIM POCTOM TEKTOHWYeCKO# CTabunusaunu
BO BpeMeHH. 3TO He TO/IbKO TEeOpeTHYEeCKH OXHOaemple, HO H OOBIYHO
pacnpocTpaHeHHble C/Iy4aH, XQTd CymecTByloT u Gonee ChnoxHble BapH—
AHTHI, : T

Crenenb ocanouHol mMj(e peHUHALMK, KAK HAMH Ipeylaraaock H pa-—
Hee, MOXeT GbITh OXapaKTepH30BAHA BellMYAHON napameTpa d, paccuu—
THIBAEMOI'O B ClleAyIOWEeM BHAe: .

A

d, 181 A )
= +1000, )
Fnc -
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raoe A — cpenHee 3HAuYeHHe Napamerpa A s NenuToB ( MeTanenuTos)
@gccileqyeMoii Tounk, a Fnc - cpefiHee anig ee NCaAaMMHTOB ( MeTancam-—
MHMTOB) nnu BooGwe MeTamophU3OBAHHEIX K/IACTOrMeHHBIX nopoa. CymHOCTh
[aHHOT'O NapaMeTpa 3aK/loYaeTCd B TOM, 4TO yeM Gonlee 3pefibl H YHCTEI
or npumMecedl I'MHEI M 4eM O6nM¥e K MOHOKBApUEBHIM [eCYAHMKH NaHHOH
To/H, TeM Gojiee NOAHO MPOSIBMNACE NpH ee GOPMHPOBAHHH OCAafodHAd
puppepeHuHamusa, B oTOeNBHEIX CilydasX MOTYT CpPaBHHBATLCH He TONBLKO
cpefHHE, HO M MakCHMalbHble 3HAaYeHHs napamMerpa d. Mpepmensr ero
KoneGaHui B M3yueHHBIX cnyuasx - or 0.6 mo n - 100.

[lpeanaraemele napameTpbl OUEHKH obue# cTabH/IM3alHH TeKTOHHYeC—
KOro pexumMa Ge3yClIOBHO HYKOAITCH B yAydleHHH H yTO4YHeHWH, B Ha-
crodllee BpeMs Takad paboTa NpoBoaMTCs Ha GonblloM HOBOM (akTHde-
CKOM MAaTepHane C HCHOAb30BAHHEM METOMNOB MaTeMaTHYecKoro obob—
HEHHS. : . )

FPaccmoTpuM HekoTopele npumepsl. [lng Gonee ACHO# HX NPHBS3KH
npUBOAKTCH ODOBmeHHAS CXeMa TeKTOHHYeCKoro paoHMpOBaHHg paHHe—
ro pokembpus BocToka BanTHiCKoro muTa, BHINOJHEHHAS C HCHOIL30OBA—
auem nasHbix J1.f1.Xapuronopa, [1.9ckosa, A.Cumonena (puc.25). Cxe-
Ma SBASeTCH YNpPOLIeHHOH, HO OHA MNOCNENOBATENBbHO OTPAXAET H3MOXeH-
Hblfi BEIIIE MPHHOAN BhIe/leHAS TEeKTOHHYECKHX pexumMoB (a sHauuT, H
COOTBETCTBYIONMX Of/1acTeli W 30H) MO He3aBHCHMBLIM [OKA3ATENdaM -
npeobiiagarwme TEHOSHUAH K BO3OLIMAHHIO HIH MOTPYyXeHHIO H CTeNeHH
TeKTOHHYECKON akTuBMaamuu (npexne BCEro aKTHBHSALMH H paspylleHHd
npessefmero dynnamenta). HecmoTps Ha ynpoueHHe, CXeMa AOCTATOYHO
OTYETNIHBO OTpAa}aeT 3aKOHOMEpDHOe CHMMETPHYHOE PpAaCHoiloXeHHe CpaB—
HATenbHO 6Go/lee AKTHBH3HPOBAHHBIX 30H OTHOCHTENBHQ ApeBHeiwero yc—
TOHUMBOr0 KOHTHHEHTANbLHOro GAOKa peruoHa — Kapenbckoro MaccuBa
JI.6. Xapuronosa (1960, 1966). Cxema o6benMHAeT BeCbMa NIMTENLHO
pasBiBaBlIdeCs KOMIWIEKCHI NOpPOA H MOSTOMY B AalbHellleM OOMIXHA
ObITL NpefcTaBlieHa B BHOe CEpHH CXeM, OTHOCSUIHXCH K pasHbIM 3Tanam
paHHe noKe MO pURCKO# HCTODUH.

Haubonee BEICOKHE YTOYHEHHBIE 3HA4YeHHs MokasaTellell BLIBeTPHBAaHHSA
M ocafouHo# auddepeHUMAUMH MONMYHeHBI [l MeTAaoCafoYHLIX ofpasoBa-—
HHft 30H cTaCHIA3HPOBAHHBIX NporuGoe, Tak, napamerp W ang ciaHunesoro
KoMnnekca Kefie u arynua Kapenus cocTapiigeT COOTBeTCTBeHHO 99 H
70, d -26u8, d,..-70 r 1000. '

Xagfmepnc-ruku napametpos W # d nns psna Tomm pasnudHBIX
MO TeKTOHWYEeCKOMY IMONOXEeHHIO 30H npHBeaeHsl B Tabmll u 12, Ycped-
HeHHble ODIIMe XAapAKTEepPHCTHKH MNoKasaHbl B Tabnl3. Wa rabmun BuasHo,
YTO NOMHMO MOJIOKEHHS B OOmel CXeme TEeKTOHHHYeCKOro pafoHMpoBaHug
Ha penuunHy napamerpop W u . BiMseT NpHHAQEKHOCT: K TeKTOHMYE -
CKH pasiH4yallMMCs 3TanaMm pPasBHTHH, 4YTO ellle pas ybexAaeT B BAMHO—
CTH H3y4YeHHSA S7IeMEHTApPHBIX Ma/le0OTeKTOHHYECKHX PeXHMOB H HX 3BO-—
THOLH K. : : :

CreneHb npem.uecraylomerd\ H CHHXPOHHOI'O BbIBeTPHUBAHHE HCXOOHBIX
nopon ans ocamouHelx (M MeTaocanouswix Toam), Ha KOTOPYio, K&K H3—
BeCcTHo, YpesBbidyaiiHoe BAHgHHE OKA3BIBAST KIHMATHYECKHI pexwum, M
cTeneHb ocanoyHoll nuddepeHuUMaUHH, — NO-BHAIMOMY, TONBKO HCXO[OHBIE
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o B EAs ¢ 2235 B8s [y

Puc.25. CxeMa TeKTOHHYECKOrO pafOHHPOBAHMA paHHero nokembOpus
poctoka Banruitickoro mmra (Ha ocHope nammeix XapuronoBa, 1960,
1966; Ackona, 1967, ¢ H3MEeHEHHSMH, YTOUHEHHAMH).

O6nacTH H 30HBI NogHaTHA: | — crabunuanpoBanible ( Kapensckmit mac~
CHE C nepexkpuiBalomiMi 0B6pasoBaHMsmA); 2 — CpeaHel CTeNeHH aKTH=
suzamuu ( Mypmanckuft 6ok, llenrpansio-Konsckut anruxnuuopuit, Tep—
cko-Horogepckuli aHTHKNKWHOPHA); 3 — MHTEHCHBHO AKTHBH3MPOBAHHLIE -
u npeo6pasopannuie (llenrpancio-duEngnackuii rpaHATHLIA NAYTOH).
O6nacry W 30HEI nporubannsa: 4 - crabunuamposanubie (Kefsckuit mac-
cuB, Onexckuit nporu6); 5 - yMepeHHo aKTHBH3MpoBaHHbie (THNHMHLIMA
kapenufi) ; 8 - axTMBMaMpOBaHHBI® B CpenHelt M BbicoKo#t creneHu (TH-
nuyHble CBeKopeHHHAb! H Genomopuabi); 7 = MAKCHMANLHO AKTHBH3HPO—
BaHHbIe (THN rpaHynHTOBOro KOMMIeKca). .
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Tab6auuna 11

[IpuGiMKEeHHEIe KO/IMYEeCTBEeHHbIE XAPAKTEpPHCTHKH HHTEeHCHBHOCTH
BLIBETPHBAHHS WCXOOHBIX MOPOA M CTemeHH gH{pepeHUHAUHH
METa0CaAKOB AKTHBH3HPOBAHHLIX B CpedHeldl MW BBICOKOH cTeneHH

aon nporubasns apXes-a0Kapenaus (Ganomopcxo—xonbcxnﬂ, TYHAPOBLIH
A KeHBCKHHi KOMM/IEKCHI M MX AHaJIOrM)

Cepnn H KOMINEKCHI ﬂonm“?eﬂbﬂ.ﬁe el
cocTaBa
w‘l d‘CP d'mt!.'-!!
XeTonaMGuHCKasa Tonma GenoMopra 33 2 10
Jloyxckas (1 ordacTn xeTonamGuH- 50 1 4
ckas) Tomua Konbckoro paliona
Jloyxckaa Tomua GejoMopHI 54 0,60 10
Tukwesepckas cepus - 80 3 12
IeGosepckas cepus 35 ! 1 5
Faeficel u cnanuel 30Hel Tamnepe, - 45 2.8 5
DUHNAHOHS
" The#icht u cnanus!l lOro-3anannoit -50 0.9 6
DUHNAHOARK )

BEe/IHYMHE], 10 KOTOPHIM MOXET GBITb OlleHEeHA TeKTOHH4YecKas CTabHiiu—
galMg - ee MOMHOTAa M NMPOAOIDKHTENbHOCTh. B rpyGom BapuaHTe TeKTO-
HHdeckaa crabunusauus GyneT npsmo NpoNoOpUHOHANbLHA MONYCYMMe 3THX
BeNU4YHH, a aKTHBH3auMs — ofpaTHO nponopuHoHanbHa. HanGonbweas se-—
nuauna nonycymms! penuuns W u . BuisBnena mns cpensedi xapakre-
PHCTHKH cnaHuesoro xommnexca Kegis (85), a waumenewasg (7) - ana
HHXKHENONHCAPCKo# NoACBHTH 30Hb MMannpa-Bapayra, B cocrape kKoro-
poft CYMeCTBEHHYIO poflb HI'PAOT HECOPTHPOBARHLIE KOHINoMeparsl. B
YyCPeHeHHbIX OLEHKAaX paccMarpHBaeMas NojlycymMMa Ais cTabrananpo-
BAHHBIX NPOrHGOB paBHA ~ 40, /18 yMEPeHHO AKTHBH3HPOBAHHBIX MPOTH— "
6o ~30, a nna nporuGop, AKTHBH3HPOBAHHLIX B CpedHe#t W CHALHOR CTe--
neun, ~ 20, TAKOB NOMYYAIOMMACS MOPAAOK MPHGNHKESHHEIX OLEHOK, BeCh-
Ma rpybbiX M eme He YYHTHIBAIOWMX OJHOPOAHOCTH TEKTOHHYECKHX Ipo-—
leccoB Ha MNolAafH, HO BCE/IAIONMHX HEeKOTOopble HadeXObl Ha MoMydeHHe
B GyaymeM pana XapakTepHCTHK, Gojilee CTPOrHX KO/IH4eCTBEHHO, ONH—
CHIBAIONIKX S/IEMEHTAPHLIE TEeKTOHHYECKHE pexHMEL.

B HsnoweRHOM BHAE NOKA3aTeNH NANCOTEKTOHHYECKHX DPeXHMOB Mo-
ryT GbiTb HCNONBL3OBAHBI [7i NOCTPOEHHSA NPOCTHIX CPABHHTE/bLHLIX I'pa-—
(PHKOB TEKTOHHYECKOH AKTHBHOCTH-CTAGHALHOCTH MO pPA3NHYHBIM 30HAM
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Tadbanuua 12

[1pHB/IHKEHHBIE KOMMYECTBEHHBIE XAPAKTEPHCTHKH HHTEHCHBHOCTH
BLIBETPHBAHHS HMCXOMMBIX MOPOA ¥ creneny nubdepeRnnaunu
MEeTaoCaaKOB yMEPEeHHO AKTHBH3HPOBAHHBIX 30H MporuGauus Kapenus

CepuH, TOMIH H KOMINVIEKCHI

[lonoNHATE MLHEIE fa—
pamMeTpsl CocTaBa

W i | S
CepHis oyTokymny, dusnsunug 35 0.70 -
Tonucapckas CBHTA 30HBI HWmannpa-Bapayra 13 1 1.5,
[uTKapaHT CKO~ATY/NHiCKas cepus CerepHOro 63 6 12
[TpunanoXbs
'Bropas ocapousas Tonuma [leveHru 87 1:7 4
YMmbunckas ceara sounl Mmanapa-Bapayra 46 2 2.5
TpeTbs ocapouHaa Toawa [leueHru 62 0.5 2:2
HUnbmozepckas cputa soHbnl Mmasnapa-Bapayra 59 0.5 0.9
Yereeprasa OCB.EIO‘IHEH. Tonma [leYeHru 46 0.8 1.8
[ManapeyeHokas cbBuTa 3oHb HWMmanapa-Bapayra 57 2 3
Ilapoxckas cepus 55 0.8 3

Mpuwmeuyande. [laanpie no 30HE Umannpa-Bapayra noiy-
yensl B.A. MenexukoM (1977a) npH y4acTH# aBTDPa.

Tab6nununa 13

Conocrasnenne npubInKeHHEIX KOMHYECTBEHHEIX OLEHOK BEHIBETPHBAHUS
H ocanoqHolt pudpdepennManuu Ans MeTaoCalOYHBIX ToMm o6nacTelt
npeobnajanua pasn¥4ubIX NAJEDTEKTOHHYECKHX DEXHMOB

Tunel 308 no TEKTOHHYECKOMY PpeXHuMy

HononuurenpHble napa—
MeTpbl cocTasa

W, dcp dmcr.:).:
CTabunuaupoBaHnble NPOruGsl 80 17 >530
Ymeperno AXTHBA3HPOBAHHEIE nporua6s 58 2.4 >4
B cpenHeit ¥ CHNLHOK CTeNeHHW AKTHBH3H—~ 40 1.8 9
poBaHHbIE MpOrHOLI
YMepeHHO AKTHBH3HDOBAHHBIE MNOAHATHS 48 1.8 35
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p KOOPAMHATAX BPEMEHHON NOCNEeNOBATENBHOCTH H B NPOCTPAHCTRE,
QM NpPH NOCTATOYHO OeTanbfibix pabOoTAX MOTYT NOCAYKHTH OCHOBOH
ans NOCTPOSHKA ¥ BHANM3A NAOWANHBIX CXeM, WTO BANKHO MNPH CpaBHe-—
. pAR pasobleHHLIX H HepeAKo ¢parMeHTApHBIX [10KeMOPHHCKHX OCaf0dYHO-
. MeTaMoppHuecKMx ~Tomm. Tak, HanpMMmep, NonoGHbIE METONHYECKHEe MpH—
| eMel HeCOMHeHHO GyayT NO/IE3HBIMH NPH MONBITKAX BLISBIEHWs (GparMeH—
| TOB TOMN, OTHOCSIUMXCSH K KeHBCKOMY KOMIUIEKCY 3a IpefelaMH  30HEHI -
. KefiB, 1 nNpu HCCAenoOBAHHAX MO PEKOHCTPYKUHH 4YepT NepBHYHOIO pacnpe-—
| pgeneHHs B Npefefax perdoHa STHX To/lll, HEKOrna 3aHHMAaBUIMX, CyAs
L N0 BCeM OAaHHBIM — I'eOJIOTHYECKHM H JIHTONOrO-re0XHMHYeCKHM, SHAYH—
. TenbHblEe NIOMWAIM. :

i
33

Y4eT neTporeoXMMHYeCKHX OCODEHHOCTeHl MEeTAaoCANOYHLIX TONW Mia
| OHEHKH 3HAYHMOCTH OTOeNbALIX NEPepeiBOB W STANOB TeKTOHHYECKOi cTa-
, OHAMBANKNA NpeacTapngeTCcd BeCbMa BawibiM. Tak, Hanp¥Mep, HaMH pa-
see ([lpenoBckuit u op,, 1971) ¢ y4eToM NeTPOreoXHMHHECKMX NAHHBIX
6ula mokazaHa GonMbmAas SHAUKMOCTBL MepephiBoB B 06pA30BAHHH BTOpPOH
H YeTBepToll MeTaoCaOouHBIX To/w [ledeHrd CpaBHATENBLHO C TpeThbeH

( puc.26). C rakoii TpakTopkolf HekoTOpble AaBTOPbI GBIIM HECOIVIACHEI
(H.B.Bekacopa 1 ap.; 1974 r.), nockonkky oHa BCTynana B IPOTHBO—
pedre ¢ Mx oOmHMMHM CXeMaMH DACY/IEHEHMS M NePHONH3AUMH Kapellds
Konsckoro nonyocrposa. TNocnenywomse paborw kak Ha Tleuwenre (flpe-
OOBCKHY M ap., 1974), Tak u B 3ome WmMmannppa-Bapayra ( Menexux,
19776; Menexnx, [lpenobckuii, 1978) na crparurpeduueckux axanorax
NeYeHrcKHX TO/W NMOATBEpPAWIH NPABHILHOCTL HAWMX [pPeaNo/iOXeHHH,
Puc,.268 marnanso noxkaseiBaeT, YTO HEOAMHAKOBAS 3HAYHMOCTE 3TAaloB
TEKTOHH4YeCKO#t CTAOH/IH3aLNH NO3BOJISET, BO-NepBBIX, PACCMATPHBATH
BTopylo u Tperwlo .(ocamounpie W Bynkanmyeckue) Tonmu [leyeHr® B Ka-
YeCTBe OpraHuYeckH e[HHON NocnenoBaTelbHOCTH, CXOAHOH MO IOJoXe-—
HMI0O H 3HaueHHIO ¢ grynuem Kapenuu. Bo-BTophix, aTan cymecTBeHHOH
TeKTOHHYeCKO# cTabHiH3alHH, OTAeNsomHl deTBeprylo Toawy [leyeHru
OT TpeTbeif, NO-BAAMMOMY, yKa3mBaeT (Hapamy ¢ KOMIIEKCOM OpyrHX
HE3aBUCHMBIX MNPUSHAKOB) HA ee NPUHAMIEKHOCTE K Cieaylomemy Kpyh-
HOMY YPOBHIO H 3Tany, CONOCTABUMEIM C 3acHeKCKo-cyhicapckum B Ka-
penan,

W3 nepedncnesHux Bhille 0COGEHHOCTE#| MaNeQTeKTOHHYIECKODO: peXH—
Ma gauGollee MOAroTOBNeHHON M1 OBCYXAeHHS B pacCMATPHBA@MOM AaC—
HeKTe gns MarMaTWTOB NpeAcTapiseTcs CTabuinusauds. [To pamneim 10.M.
Wejnmanna (1961, 1968), o6obumuBLero 3HAYATENLHELII NHTEPATYPHBINA
MaTepHasl H BBIBOAB! NpeAWECTBYIOUMX HccnenoBaTesied, We/IOYHLEIE Mar-—
MATHTE CBOHCTBEHHH! TEKTOHHYECKH CMOKOHiHEIM ofjacTsm, B ocobGeHHOC-
‘TH TAKMM, B KOTOpHIX CTaGHIKH3alMA CMeHWI1a BO BPeMeHH AOCTATOHHO
AKTHBHOE TEKTOHHM4YecKoe paapuTHe, B coorBeTcrTeBHM c panHbiME B.W.
lonbwakoso# (Tonbwakopa, v ap,, 1971) ¥ npoBeneHHEIM HAMA BHAAKIOM
bonbworo 06reMa reolloro-reOXHMAYECKHX CBENeHHH N0 pPasiBYHBEIM -pe-—
HHMAaM MOMHO NOCTOBEpPHO CYHTATH, 9TO nopofaie obnacTi B nepuon
CTabunusaunn OOHAPYKUBAOT TeHOSHUHIO K MeMIeHHOMY YCTOHYHBOMY
BO3ALIMAHUIO, T.8. B NOTEHUMANE @BNAIOTCH pHpTOreHHbiMH. C yweTom
CnelaHHBIX 3aMevaHHii MOXHO cHOpMynHPOBATH BHIBOA O TOM, 4TO CTe-
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Bpema

= EAle Z°

Puc.26. Cxema TeKTOHHYECKOIO DPa3BATHS CeBepHO# 30HHI [ledeHrn Bo
Bpemenn ([MpenoBckuit u ap., 1971).

1 - kpuBas aGCOMOTHOro NOrpyXeHHs; 2 — HHTEHCHBHOCTHL TEKTOHHYE—
CKHX OBHMeHH{i B yClOBHOM Macurabe; 3 - nepHOOsl TeKTOHHYECKOMH
crabnnuaaunnn; 4 - nepHoasl BEICOKOH TEKTOHHYECKOH CTabuiH3aluy;
CONpOBOXOABIIHECH HHTEHCHBHBIM BblBeTpPHBAHHEM, BO3MOXHO, 0C0GO
WMTenbHbe; D — Ocanounbie W By/AKaHWYECKHE TO/IIH (A = nmepepri
BHYTPH BTOpPOi#l BY/IKaHH4ecKod TonmH, B - ,ApKo30BEI# NMHK”, BO3MOX—
HO OTBeYaluHl OXKHB/ICHHIO I'NILIGOBEIX ABHXeHHN, B — ropuseHT rpy6o-
O6G/IOMOYHBIX MOpOA B HH3ax YeTBepTol ocano4HoH Tomu, [ — snH3oOH—
YeCKie — perpeCCHBHBIE — MPOCIIOH KOHIVIOMepaTOB B Bepxax 4YeTBepToi
ocapgouHoii TonwM, [I - MaKkCHMyYMBI H MHHHMYMEI, COOTBEeTCTBYIOLIHE
pesKoif CMeHe COCTaBa OTOeNbHEIX FOPH3OHTOB METAaBYIKAHHTOB).

NeHb WEe/I04YHOA SBOMIOUHE MAaHTHHHBIX H KOPOBBIX MarM M COOTBEeTCT-
BEHHO IWEe/IOYHOCTb NPOAYKTOB HMX KOHCO/HOALUMH MPSMO OTpaxaeT K-
TeNLHOCTE NepHOna TeKTOHHYeCKO# CTabH/IH3alHH M NOCTeNneHHOr'0 BO3—
ObIMAaHHKSA, NpeAlleCTBOBABIIEr0 WX BHePEHHI0 H Ha3lMaHHIO. [IpH 3TOoM
CTeleHb YBe/IMYSHHH WIEe/IOYHOCTH AONXHA OLeHHBATbCH 06g3aTeNbHO CO-
NOCTaBMMbIM 06paseM g me/IOUHBLIX MPOM3BOMAHBIX PA3/HMYHLIX N0 Ha-
YanbHOH OCHOBHOCTH MCXOOHBIX Marm.

[To HamMM NaHHBIM, PACCMOTPEHHEIM Bhille H COIVIACYIOIMMCSs C Bhl—
Bopame 10.M, lllefinmanna (1961), npomecc menouHo# SBOMIOLAH MOXKET
NPOSBHTBLCS WISl PA3HBIX HCXOAHBIX MACM — OT YILTPAOCHOBHBIX- 10 KHC—
neix, [lpu sToM HauGonee ofmefi OCOGEHHOCTLIO WENOYHONR SBOMIOIEM NB—
nseTcs CHHXeHHe ocHoBHocTH (¢peMMuHOCTH) ee npoayKTOB, NPAMO CBsi—
38HHOE C pPOCTOM COJAepXaHHs lleflodeff, 4TO, NO-BHAHMOMY, OIlpe[aens—
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Puc,27. [Inarpamma $eMHYHOCTB=OOIIAS MEJIOYHOCTE, MOKAa3bIBalomAas
COOTHOWEHHe DASJIHYHLIX MO OCHOBHOCTH MAaMATHTOB M HX UIEJOYHbIX
NPOH3BOJHBIX.

PajrajibHble NPAMBIE - H3OAMHAM QL ( OTHOCHTENLHOM We/IOYHOCTH) .
OceBrle HanpabneHHs WE/IOYHON SBOJIOLMK PA3NMYHLIX PASHOBHAHOCTElH
HCXomHBIX Marm: I — ynerpaocHoBHo#, [l - nukpuropoii, lll = ocHoBHOI,
1Y - cpepue#t, Y - kucno#i, Ha muarpamme npumepst nopoa (ma A.H.
3apapunkoro, ' P.llamu ) : 1 - gyuur; 2 - amMpuGo/IOBHI# NePHOOTHT;

3 - cmopgHo# nepuaoTHr; 4 - mukpur ([leuenra, panneie XK.A.Peporo-
Ba ¥ aBTopa - [lpepomckmit U ap., 1974); 5 - ropuGnenput; 6 - nHM-
6yprar; 7 - ra66po; 8 - cnunut; 9 = TpaxubazanbT; 10 - NySBpPHT;
11 - yprur; 12 - aBruroBulii aHgesut; 18 - Tpaxur; 14 - paunt; 15-
KomeHauT; 16 - puonur; 17 - kBapuepwlii Kepatopup; 18 - cpenHuil
coctaB GasansToB nyuHbiXx mopedt (no A.Tl.Bunorpanopy, 1971). Ycaos-
Hele obo3HaueHHsi: 1 — pag NOpoA HOPMANBLHON INEeOYHOCTH; 2 — Oce-
Bble HanpaB/leHHs WeNO4HOo# SBOMIOUAM MarM; 3-5 - cooTPeTCTBeHHO
THXOOK@AHCKAas, ATJIAHTHYecKas H CpelH3eMHOMOpCKAas CpyNhkl BY/KaHH-
roB (mo A.Purmany, 1964).

eTCs OTKPHITHIM XapakTepoM CHCTeM, B yCNOBHAX KOTOPHIX IeHepHpyloT-
cqa menouHsle marmel ([1penobckuit, Kapxabut, 1973) u BeiHOCOM hemu-
YeCKHX KOMIOHEHTOB NpH pocTe copepxanpus menodeil. Creneds menoy-
HO#l SBOJMIIOHMH MAarMaTH4YecKMX obpasopaHuil MOXeT OGHITH YCNOBHO ole—
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HeHa Mo H3MEHeHHK) BelHYHHBI KOaddhHUMeHTA OTHOCHTeMbHO# menoyHoc—
ta (TQ@ ), KoTOphilt npeparaeTcs paCCUHTHIBATE B (OPMYTBHBIX KOIH=—
YecTBax:

ra =(Alkqg, /F)- 100.

B kavecTBe mpuMepa MOTr'yT OBITE pacCMOTPEHBI lapaMeTpbl COCTapBa B
pany wenoyuofi seomonun Gasmurop ( puc,27). Tak, cpennss BelH4YMHA
pemuunoctn (F ) ona Hopmanbupix Gasurop npubnuxaerca k 0.370, a
ofag WefoYHocTh (CcyMmMa menovefi, ToXe B POPMY/IBHBIX KONHYECT—
pax)- x 50. -[lng THNHYHBIX TpaxWGa3anLTOB M SCCEKCHTOBBIX Iab6po
demuunOCTL KoneGnercd B npegenax ot 0,300 po 0,240, a obmaa me-
104YHOCTE - CooTBeTcTBeHHo oT 85 po 120. [And ogHOro M3 THRHYHBIX
MAallAHLATOB, OTHOCHUIKXCH, MO HAMEMY MHEeHMIO, K NpenAcTaBHTeldM lie—
7I04YHOM 9BOMIOLKAKM GA3KTOB, PACCMATPHBAEGMLIE BEJIHYHHBI COCTABIAIOT
0.200 u 140, a ons OMHOrO M3 KpalHWX wWieHOB OTOf SBOMONMM - XHBH-—
auta — 0.06 u 220. PaccMmoTpeHHEI# psin XapakTepH3yeTcd Mociienoba—
TellbHbIM H3MeHeHHeM koad;dmuuéﬂ'ra TQ , KOTOpoe NPHGAMKEHHO ONEHH—
paeTca psnoM Benmund: 0.14-0,40-0.70-4,00. B cooTBeTCTBHH C pA3/IH—
YHeM BeNuuHH 1A a8 TpaxuBasanbToOB U XMGHHWUTOB MOKHO Hpemiona-—
rarb, YTO MJIATENBHOCTE Npe[lleCTBYOIE# UM CTabH/IH3alMM pasin4yaeT-—
Csi MPHMEPHO Ha MOPHAOK. ECNH CpaBHHBATE COOTBETCTBYIOUME BEHYM=
HEl T g MeTarpaxubasanbTos Bropol Tomum [lewenru (mmelorcs B
BUAY AAHHEIE, MOMyYeHHEe CoBMecTHO C JK.A. deporoBbim) M Hedenuxo-
BBEIX CHEHATOB XuOHH, TO B NPeNONOKHTe/IbHON PopMe MOXHO CHUHTATEH,
4TO CTeNeHbL HWAHM JIATENLHOCTL CTabW/IH3alliM TeKTOHHYECKOro peMuMa,
ofecneunbeit popMupoBanne XHOHHCKOIo MAaccHBa, Gbila NpAMEPHO B
pBaguark pas Gojbued, YeM NIMTEILHOCTb CTACHWIHSAUMH NBHXEHHIL,
npeamecTBOBaBIAA MOABNeHHIO -Tpaxubasanbtop [leuenru.

3To npennofioXeHWe B obmWHMX YepTaX COIVIACYeTCsl C I'eOXPOHONOTH—
YeCKMMH OaHHbIMA. T akuM o6pa3oM, ypoBeHb WE/OYHO# SBOJIOLHH [0-—
PO/l MOMeT OTpamaTh CTeneHb ( VIMTeNLHOCTL) TEKTOHHYECKOH CTabHiIH-
3aLHH M OUEHHMBATBLCH NyTeM. CpPABHEHHs BelNHWuYMH KosppHuHeHTA TQ ms
mWe/oYHEIX M MCXOOHLIX MarmarHdeckdx oGpasopamuii, Haubonee nesneco-
obpa3Ho TakHe pacuyeThl NPOM3BOMMTL HA YCPeOHEHHbIX COCTaBax reHeTH-
YeCKH ONHOPOOHBIX ACCOUHALMH WIH KOMIWIEKCOB NOPOMd.

AKTHUBH3ALHS TEeKTOHHYECKHMX ABHXEHHH, compoBoXaaiomascd pocTOM
HX CKOpPOCTH, AMIVIATYOBl H KOHTPACTHOCTH, KAK MOKA3bIBAET NPOBEAeH—
HBIfi HAMH aHann3 COBCTBeHHEIX H /IHTepaTypPHBIX OAHHBIX, MO-BHOKMOMY,
MO¥eT OLEHABATHLCH MPSMO MO POCTY OCHOBHOCTH B PANy POACTBEHHBIX
MBrMAaTHTOB. 3TO NpeANoloXeHHe COXPaHSeT CBOKI CHily NpH pPasHbIX
MoOeNBHbIX BapHaHTax TVIyOMHHOro MArmMoofpasoBaHus, T.e. NPH AOMy-
WEHWY KAK 30HANBHOIO CTPOEHHd KOPbI M MAHTHH, TAK H MPOHCXOXOSHHH
Hauboflee OCHOBHLIX nopon B KayecTpe I'DABHTAUMOHRHLIX (pPAKLUHOHATOB
M TYrOmeBK¥X OCTATKOB, PACCMOTPeHHE 3AKOHOMEPHOCTEH 9BQTIOLHH
Kapensckoro kommniekca [Tesenrn (IMpemoscku#t u ap., 1971, 1974) no-
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KaspipaeT, 4To B nepuoasl H'aHﬁOJll:ll.lEﬂ AKTUBH3AUNAH ApHXeHnl ocHOB-
HOCTE B pany 6asur-ranepbaszWToB BoapacTaeT., [l18 MeTapylKaHAYec-
KMx nopon 0asanbToOBOTO psifa OCHOBHOCTH MEHSETCH B CpefHem B npe-—
penax ot 0,250 po 0.420, a pia meTanukpaToR Boapactaer po 0,900,
TIpsmele ¥ KOCBEHHBIE IeolOrydYecKse naHHbie YKA3LIBAIOT. HA TO, YTO
Hauboilee ocHoBHble Gas3aflbThl, KAK H NMHKPATH!, NOABNHOTCH B 0BCTa-
HOBKe HApACcTaluedi aXTHBHaANMK aBHxedui. [TpuMepro napannenbHo
pocTy Be/IMuMHE! OOle# IenoYHocTH B Gasur-runepbasurax [leweHrn
‘PACTET ¥ CONEPKAHWE MACHE3NH, KOTOPOS TeMm camMblM C HEeKOTOPHIMH
Or'OBOPKaAMH Tak¥e MO¥eT ObITb Mepui/ioM AKTHBHOCTH TEKTOHWYeCKOro
pexuMa. ITO corfacyercs B Goflee WHPOKOM MMAHE C TeM, WTO BO MHO—
rux ¢aHepo3oicKkux M Gojiee OpPeBHHX TIeOCHHKIMHANBHBIX KOMIIEKCAax
paHHHe H BecbMa AKTHBHbBIE 3TaNbl PASBHTHH COMNPOBOXIAITCH MOSBIeHH—
eM OPHOMHTOBLIX accouualuii, 06/1anaoWHEX NOBLIWEHHOH OCHOBHOCTBIO
(O6ysu, 1967). C ocnebaeHneM aKTHBHOCTH TEKTOHHHECKHX ABHMXEHMH
OCHOBHOCTE Ga3uTOBbLIX BY/IKAHHTOB OGLIYHO yMeHpuwaeTcs., DTa ocobeH-
HOCTh HX XMMH3Ma OTHeT/IHBO NpogBileHa Ha [leweHre, rge OCHOBHOCTH
MerTabasa/bToOB yMeHbIAeTCH B BePXHMX HACTAX Kamao# BYNKAHOTeHHON .
TonmM. ['eoflorAyecKkne naHHble CBHOETENLCTBYIOT O CHHXEHAH B 9TH MO—
MeHTBH! obumelt aKTHBHOCTH TEKTOHMYECKHX NBMXeHHH B Nnpenenax CHHKIH-
HOpHSA.

Crenedb TeKTOHHYECKOI'O pas3pylieHHs ¢yHOoaMeHTa, OXBaThiBalolero
3HA4YATE/NbHBIE ero 00BbeMbl, COTVIACHO CYMECTBYIOIIAM OAHHBIM, MOXeT
6bITL OLEHEeHa 110 KOJIHYeCTBY Cpeld MarMaTHTOB oGpa3oBaHHii KOpOBO-—
Ir'o MPOHCXOXMOEHHd, MMEIOUHX CpeaHHii K B OCOGEHHOCTH KHCIbIi cCOCTaep,
YTO B yC/IOBMaX OOKeMOpHa B ONpelefieHHo)i CTeNeHH KoppelMpyeTcd C
HHTeHCHBHOCTEIO y/IbTpaMeTaMoppuama., Pacuer KoiHM4YeCTBeHHBIX NOKa—
3arefieft faHHOI'O AB/ICHHS HaMH He NIpouaBoauicsd. [lo-BHOAMMOMY, OH
AD/DKEH yYMTHIBATHL Kak 006beM, Tak H 0COOeHHOCTH COCTaBa KHCIIBIX
MarMarHTOB.

Hayuenne ocobeHHOCTel NETPOreOXHMHYECKO# SBOMIONHM METAaByilKa—
HATOB, K8K MOKA3LIBAET HAll ONBIT HCC/eNOBAHHA, MOXET [aTh MATepH—
anel s cyxpoeHns o6 obulel cTeneHM aAKTHBH3AUMH MAarmoobpasobaHHs
B KOPOBBIX H MMOAKOPOBHIX 30HaX, YTO NPEMO .CBE3aHO C Macuwrabom 06—
mwejfi TeKTOHWYeCKo# axkTHBHsauwin., Ha npumepe ITeuyenrn ([1penoBckuii M
-op., 1971, 1974, 1976a) mam#i paccMaTpHBAIHCEL CAyYaW DASBHTHS BO
BpeMeHH Bce Boflee IIyDHHHLIX OYaroB I'eHepauMH MHKPATOBEIX Marm ik
CHHXPOHHOI'C (QYHKNMOHMPOBaHAS PASHOINIYOHHHBIX O4aroB GA3HTOBBIX H ITHK-
pHTOBEIX Marm. Beime, B pasgene no sBOMIOLHH MeTAaBYNK8HHTOB, MpPHBO—
AWIOCHL NpeanonoxeHde ABTOpa O BO3MOMHOCTH pPACXOARMEHCs SBOMOLMHA
cocTaBa By/AKaHHTOB (B OT/IHYHe OT I'oMO- H AHTHAPOMHOH TeHaeHuui).
[lpu sTOoM Ha ONpefencHHEIX ITANAX PASBATHS KPYNHLIX CTPYKTYPHLIX 30H
pacumpsieTcs CNeKTP MarMaTHTOB, T.e, CHHXPOHHO MOSIBAISIOTCH KaK BCe
fonee ocHOBHBIE, TEK ¥ BCe Coflee KHCNbie BYNKAHATHL. [10 MHEHMIO aB-—
TOpa, 3TO I'OBOPHT O pPACUIHPEHHH MO BEPTHKA/H 30HB Marmoobpasopa-.
HUE C (OSB/IeHHEM PAa3HOTVyGMHHBIX o4aros. [Ipu4duHa SBMNEHHH, NO—BHIH—
MOMY, KpoeTcs B YBe/HYEeHHM MOMHOCTH C/Of KOPBEl H NOJKOPOBBIX 30H,
OXBAYEHHOI'o TEeKTOHHYECKO# aKTHBH3aukel. Heofxomumo orobopHThCH,
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YTO.3NeCb, KAK H Bo Bce#t paboTe, aBTOp NONL3YyeTCA TepPMHHAMM ,aK—
THBH3AUMS” M ,BKTHBHOCTHL” B HX NePBHYHOM, NPAMOM CMBIC/Ie, MoJaris,
uTo. HauboNee AKTHBMU3HPOBAHHLIMH TEKTOHMYECKH SBISIOTCH THIHYHO I'eo—
CHHK/IHHAJIbHBIE 30HB!I ¥ OBG/aCTH.

T akum obpasaoM, CTeNneHb MMPOABIeHHS pacxoasueiics SBOMIOUHA COC—
TaBa MeTaBy/IKaHHTOB, WMPOTA CHEeKTPa y4acTByomHMX obpasoBaHwui,
CpedHHR YpOBEHb HX (@MHYHOCTH M IPaHH4YHBle ee 3HAYEeHHS MOTryT Cily-—
KHUTh NeTPOreOoXHMHYeCKHM: IOKa3aTe/leM CTeNeHH TEeKTOHKYeCKOW BKTHB-
HOCTH, PyOHHBI M MOLIHOCTH B30HBI, OXBAYEHHOH TEKTOHMYECKOH AKTHBH—
sanMeit. Mel He NpHBOAMM 30€Ch KOHKPETHEIX MApaMeTpOB ONEHKHW TaKok
TeKTOHHYECKO! AKTHBH3AWMH, HO OHHM, BHAMMO, MOTYT GLITH PACCUHTAHbI
Nno 3HauYeHHEM NapaMeTpoB (peMHYHOCTH-OOIIe# WeNnouHoCTH, HanpuMep,
no KJiAcCHOHKAUHOHHBLIM MMATPAMMAM MAIMATHTOB [VIf OMNpe 1871 HHBIX
3TanoB PA3BHTHS OTOEJIBHBIX 30H,

Haubonee MHTepeCHBIM H OOCTOBEpPHBIM, YTO HeOGXOAMMO OTMETHTL
B 3aK/l0YeHHe NAHHON 4YacTH pafoThi, ABNAETCSi CONOCTaBIEHWE XApaK—
TEPHCTHK NAa/leOTeKTOHHYECKHX pPEeXHMOB, MMOIy4eHHLIX He3aBHCHMO IO
MeTacedMEeHTHTaM W MeTaMarMaTuTam, Taxkas MBEpOpMALds, KaK [po—
wepmasg BHYTPEHHIOK NMPOBepKy [0 CyUWeCTBeHHLBIM MOKA3ATe/IsiIM 2K30reH-
HBIX M SHOONeHHBIX MPOUECCOoB, MOMeT OwITb MCNonb3OBaHa mis obobue-
HAl, GOPMALHOHHOrO H METAINIOreHHYeCKOro AHAMH3A,

\
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FEOMCTOPUYECKA A ,

U METANJIOTEHUYECKAA MHTEPMPETALMS
METPOMEOXMMHYECKHX OCOBEHHOCTEM
METAMOP®UYECKMX KOMIUIEKCOB [NOKEMBPHS

BrigBnenne obuiMx 3a8KOHOMEPHOCTEH SBOJIIOLUMH 3K30T€HHBIX H 3HOO0-
TeHHBIX NpoueccoB ﬂOKEMBpHﬂ B KOHEYHOM CHeTeé BaxHO B OByX acnek—
Tax — [jig NO3HAHMA PAHHMX STAlNOB CTAHOBIICEHAd W Pa3BHTHH 3eMHOM
KOpBl M 175 NMPaBHNBHON OLEHKH MEeTAN/IOreHWYeCKHX MepCIeKTHB MeTa-
MOppHYECKHX H MArMaTHYecKHX KommiexkcoB nokembpug. [1pumenuTensHo
K 9K30reHHOMY H MeTamopporeHHOMY Kpyry €BJeHH# STQ MONOMeHHe
obocHoBano B paGorax A.B.Cunopesko (1975, a, 6, 1977), a npume-
HHTENLHD K MArMATH3MY — B TPydax psaa chneldafkHBIX COBemaHMi
([poGnemer nokemGpuitckoro marmaruama, 1974), C aTHX NMO3MuMHE MO—
KeT pPACCMATPHBATLCH H COBOKYIHOCTH MeTPOreOXHMMHYEeCKHX OaHHBIX MO
MeTaMoppHYeCKHM H MarmMaTHYeCKHM KOMIVIEKCaM nokemGphd. Huxe H3-
J1aralrcs HeKOTophkle Peay/bTaThl aHdNH3a 3THX MAaTepHalIoB, YACTHYHO
OTPAKEHHBIX B NpeasiAyuiy HacTax paGoTsl, NpUMeHHTellbHO K npobiieme
_ NEepHOJH3ALMH T'eollOrHYECKHX COGBITHH NoKeMOpHE M OUEHKe WX MeTalyio—
TeHWYeCKHX nepcnekTus., Manoxenne BepeTca ONS TePPHTOPHM BOCTOHUHOU
yacTH Banruiickoro mura.

Mo npusHanmo MEOMMX Mccnenosareneft ( Mexnysaponmumit crpaTurpa—
¢uueckuit cnpapounuk, 1978; Crparurpapuueckuii konekc CCCP, 1977)
NEepHONN3aLMA I'eOIOTHYeCKOl UCTOpHH 3eMNu W oCOOeHHO ee nokemGpuii-
CKO# HacTH AOMmKHA CTPOMTHCH HAa OCHOBE KOMIWIEKCHOI'O noaxona, ¢ yue-
TOM C/IO¥HBIX CHCTEMHBIX CBg3eil IeoflorH4ecKHX MponecCOB B OODBEKTOB.
B aToMm kommiexce HemanoBaxHoe 3HaueHHe HMeeT M NETPOreOXHMMHUE—
CKMll noaxop, yrayoagomufi HaWK SHAHHA CHeUMPHYECKMX 4YepT TeX WaH
HHLIX fBAeHWH. AHANMS 3HAYMTENLHOIO Mo oGheMy MaTepHalla npHBOAHT
aBTOpa K BHIBOAY O TOM, HTO fAanbHejllee YTOYHEHHe MEepPHOOMIAUMM A0—
KeMOpHg [OO/MHO YYATHIBATE KOHKpeTHble- OCOGEHHOCTH TeX MM HHBIX
STANOB pas3BHUTHs Ge3a MpPeBeHTHBHOrO NMpPUMEHeHHS IOTOBBIX ,CUeHAPHBIX"
CXeM NOCieI0BATENBHOCTH COGBITHA B PaSNUUHLIX MEOTEKTOHHYECKHX YC—
TIOBHASX.

Kpome Toro, no-puauMomy, MMeIOT Cepbe3Hble OCHOBAHMS MONbLITKH
MHOI'MX ' ABTOPOB OTOHTH OT MpeXHero HCNONL3OBAHHS WM Boofule OTKA=—
3aTbCg OT TEPMHHOB M MOHATHH ,apxe#” m ,nporepoaoit”. MoxHo C
Gonbuwoit posleft yBepeHHOCTH NpeanoNararb, YTO APHYHH y Takol CHTYy-
auuu npe, Bo-nepBeiXx, 3TO MHOIOBAPHAHTHOCTH KOHKpETHOMO NpHMeHe-
HHSI HA3BAHHLIX TEPMHHOB K pA3NHYHBIM peruoHaM, CYWECTBEHHO npe-—
NATCTBylOmas Koppenaudd AoKeMOpHickux obpazopanuil. Bo-BTOphIX,
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NABHO HAMETHBUIASCH B Ieo/IoTHH aoKeMOpH#a NoTpeGHOCTL B BblAeHHH
nonpasgeneluit Hanbonee BLICOKHX pAHIOB, AHAJIOIOB KOTOPhHIM B 0bbeMe
paHepo3oa HET M He MOXeT OBITH W3-3a ero CPaBHHUTENBHO OrpaHHqeH-—
HOHM A/IMTENBHOCTH.

3a nocnenHue rogbl B Hauwell CTpaHe NpeAnpUHATO NO KpajiHel Mepe
OBe MOMBITKH paspelleHHs YKa3aHHBIX.TpyaHocTei, [leppag u3a HuUX -
aTo nybnukaumg obwejt crparurpapHdeckoit wxansl pokembpua Jl, W, Ca-
nona (1973), BTopas — cxema pacuneHenus pokemGpus CCCP, npuns—
Tas Ypumckum cosemanuem 1977 r. (Keanep u ap., 1977). O6e arn
NonuITKH GeayciloBHO ABMAIOTCH BaXHEIMH BeXAMH B [lepHOAM3ALAN AO-
KeMOpHsi, HO He CHHMAIOT MOJIHOCTHLI0 HMeUMXCcs TpyaHocTel, Tak, cxe-
Mma, npunarasa YPHMCKMM COBelmAHHMeM, CIpaBe;jlMBO CHHXAad BepPXHIO
rpaHdly apxes, MO~BHAHMOMY, HeoNpaBAAHHO OTMEeHHNA CpedHMii npoTe-
po3oit ¥ BEE/la OrpoMHLIK N0 o6beMy HHMHHHI NpOTe po3ol, B NpPHHIMIE
nosropsioun#t apebuti Croxksemna ( Stockwell, 1964, 1968). B pe-
aynbTare NOAY4YWIOCH TakK, YTO B HOBOM of6beMe HHXHHIA npoTrepo3ol no
HA3BAHHIO, 3HAYEHHIO H cTpaTUrpadudeckiM (yHKUHSM He 3aMEHHI Tpa=—
OMIMOHHEIe KPYTNHBIe NOApAa3felieHHs M BMEcTe C TeM He cTall CTOlb
HeoOGXOOUMEIM TOApPA3AeIeHHeM HAWBLICIWIEro paHra, AHAJIOMMYHOE pele—
HHe npoGnemsl MMeercs H B pabore M,A, Cemuxaroma (1974), a npo-
Toaot /LU, Canona ' (1973) menomepno pemuk. Takum oGpasom,NoneiT—
K¢ panpHeffilero yTOYHeHHMS CXeMbl TIEPHOAH3ALMH AOKeMOpHS NOJTKHBI
GLITE NPOAOIDKEHEI,

B 43-x ropax I'.llilTunne BBen B I'eoNorHI0 NOHATHS O ABYX KpYIHE ii-
LWHX Tanax pasBuUTHd 3eMili — Mpororee ‘M Heoree. JTo Obina mepHoaH-—
3auMs € YHCTO TeKToHHuecKux noaunuit. U, B.Benwkos (1975) eepuynca
K Tepmutosiorun I.lltunne, BBens OONONHHTENBHO MOHATHE O ,Me3oree”,
I'panuuel ,nporo=", ,meso-" u ,Heores” W.B.Benbkopa ycTaHOB/IEHEI
npexne BCEero Ha OCHOBAHMM COBCTBEHHO IeOTeKTOHHYECKHX MMPH3HAKOB.
3ra paboTa - elle ogHAa MONBITKA YTOYHEHMS MepPHONM3ALMM MCTOPHH 00—
kemGpua H 3eMnH B LENOM.

Puc. 28 nokasbiBaerT HacTh GAKTHYECKOH KAHBEI H PE3ylLTATOB 0606-
IMeHHs IeoNOrMYeCKHX H MNEeTPOreQoXMMHYECKMX NAHHBIX, HA OCHOBE KOTO-
pBIX HMXEe KOHCNEeKTHBHO HaJlaraeTcs Hall BADHAHT NepHOAM3AlHH [10KeM-—
Gpusi. TOT BAPHAHT npegjaraeTcs B kadecTBe paGoueil IHNOTe3bl H
GeaycnoBHO HyXOaeTcs B nanbHejiie#f npopepke H paapaGoTke.

lNpexne Bcero ofpamaer Ha cebs BHAMAaHWe HallM4He [peBHe#ero
dynnamenra nokemOGpHs, 0 KOTOPOM Cpefd OTeYeCTBEHHBIX HCCIeaoBa—
Tenelt npumeHnTensHo K Kapeno-Konbckomy peruvony HauwBGonlee ompepne-
nenHo BhicKaabiBancs J1. fl. Xaputonos (1966), B uapecTHON Mepe Boa—
poaMBluKit HA HOBOM KadecTBeHHOM ypobHe Barasasl f, Cenepxonbma,
[ns KolbCKoro moflyocTpoBa- TCT BONPOC CHNeLHanbHO o6CyXAaincs aB—
TopoM (Tlpedosckuft, 1969, 1971 — nybiMKauWH NOKAANOB, CAE/AHHBIX B
1967, 1969 rr.), a Takxe U.[l. Barnesolt u U,B, BenskoseiM (1968),
.M, TopsmuosemM ( 1971,1976), B.I', 3aroponusim (3aroponssi#t u ap.,1970).

Cocras apepHefiliero gyHaaMeHTa NpeMMYLECTBEHHO I'PAHHTOHOHLIH,
NpHYEM B HEM YYACTBYIOT NOpoabl KAK MarMaTH4¥ecKkoro, TAK H y/AbTpa-—
MmeTamoppuyeckoro pana. Cnoeo ,apepHefimmit”, no-puoMMoMy, clieayeTt
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NOHMMATE KA8K ,OpeBHefIINX M3 M3BeCTHBIX”, TAK KaK HCTOPHYECKH emy
HeCOMHEHHO npenmuecTpOBanH HHble oﬁpaaoeauﬂﬂ H, BepoaTHee BCero,
Gonee ocHOBHoOr'o cocraba, TakuM obGpaaom, moa ApeBHekmHAM dyHaaMeH—
TOM AoKeMBpHSA perHoHa 3fgech NOHHMAETCH KOMIVIEKC MpeHMyIleCTBeHHO
I'PAHHTOHAHBIX MOPOM, CNYXAUWHH OCHOBAHHEM [Wisi HECOMHEHHO Cylnpakpy-—
CTaAnMbHBIX TOJI apxesd, O6HADPYXHBAIOMMA NMPH3HAKH IVLIGOBOIO pacu/leHe-—
HHAA B apxeﬁcxoe BpemMsd, npAa4eM 3TO pacCwieHeHHe BJIHfJI0O Ha MOUWHOCTH
M poMeTaMoppHYeCKHil XapakTep HosaHee MeTamophM30BAaHHBIX BYKAHO-
refHo—-ocano4yHelx Tonu apxesd. [loponsl apesueliwero dyHpamesTa wapep-—
Ka oBHapyXHBAalOT HEsCHEIe ClleAbl CTPATHOHKALMM H TAaKHe pelHKTOoBbie
0COGeHHOCTH cocTtaba, KOTOpbie NO3PONSIOT npeanonaraTek B HHX y4JacTHe
U [epPBHYHO 3K30TeHHbIX obpasoBanuil. [loaToMy npepHelwuit dpyHnpamMeHT
noxemMSpUa MOMET pacCMaTpPHBATBCH KaK CHAllHYeCKH#l NpoayKT MHOIO—
KpaTHoro npeofpasopaHis COBOKYMHOCTH SHOOTEHHBIX M SK30IeHHBIX 06—
pasopaHuil BHewHe#k Teepnoi obonoukn nnaxeTel. C 9TOl TOYKH 3peHHs
ero Heab3s CYHTaTk ,MpoTokopol”, KoTopas, Mo-BAAMMOMY, HMena 6o-
nee OCHOBHOM cocrtaB, Boapact rnapHoro srana ¢GopmHpoBaHns npeBHe -
wero gyHanaMeHTa OOCTOBepHO He uaBecteH, OH MoXeT, BepogTHO, NpH-
Gnmxareca K 4 M/Ipa /1eT HNH NPeBOCXO[AHTbL 3TY Be/IHYHHY.

3TOT ApeBHERWAR U3 HBBECTHBIX KOMIUIEKCOB Per#oHa, X KOTOpOMY
eme B 1967 r. C.U.Makuesckuit (1973) Bnepsrie npuMeHHn co6CTBeH-
HOe HauMmeHoBaHke ,0APeHICBOMOPCKMEY, YTO MOMeT OHTL COXpaHEeHO
3a HEM, M0 CBOeMY COCTaBy, THNY CTPYKTYp OTJ/IH4aeTCs OT [epeKpbiBa—
IOUMX ero apxejiickux obpasoBaHiii H MOXET pacCMaTpHBaThbCH B Ka4yecT—
Be poapxeiickore. [lo-BuauMoMmy, ero crasosienne (MoxeT 6GuiTh, H He
IOBCEMECTHOe, €CllH HMeTh B BHOYy BeChb noxkemGpuii 3emiu) sapbepiuaeT
fnepBplil KpynHejwuid 3Tan reoflorH4ecKoro pAas3BHTHH [1aHeThHl, KOTOPBIHi
Mo¥eT GuITe HaspaH nporoxpoHoMm (puc.28). Mm He HcHonb3yeM B OaH-
HOM Clly4ae OCHOBY ,reit”, mocKonbKy npobiemMa NepHOOM3alUMy paccMar-—
pHBaeTCHd 30eChb He TOMbLKO B CTPYKTYPHO-TeKTOHHYeCKOM I/laHe,sa Kak
KOMWIEKCHOe OTpaMeHHWe DeayllbTATOB MHOrHX mnpoueccos, Cnoso ,xpon”
uabpaHo B CBA3H C ero Haubonee obmMM BpeMeHHbIM 3By4aHHeM. 3ame—
THM, YTO NPHMEHeHWe ero B xaudecrBe oDOSHAYSHWS NOADPA3NENIEHHS HA3=—
wero pasra B XpoHOCTpaTHrpapui Mo peKoMeHnalwu MexayHapoaHok
NOAKOMMCCHE NO CTpaTurpaprueckoit knaccupukamin MCTH (Mexgyna—
poaublfi crparHrpapHueckuii cnpaBounmuk, 1978) Bpan M nenecoo6pasHo
HMEHHO H3=-34 TOr'0, YTO OHO OTPAXAET BpeMs B LEIOM.

MOXHO npegnoflarats, 4TO B cocTap obpasopaHuii, OTHOCSIIMXCH K
noapxelo, Co BpeMeHeM GyayT BK/OYEHH! He TONBKO TPAHATOMAHLIE, HO
H Gollee OCHOBHBIE NMOpOAbl, GoOPMHPOBaBUIMeCH OOHOBpeMEeHHO WM Ha Go-
/lee paHHMX CTagHaX NPOTOXpOHA.

CaenyiomuM kpynHeHmmm asranoM pas3BKTHg nokemOpus no npegiara—
eMoil cxeMe fAB/SeTCs najeoXpoH. CBHOETeNbLCTBA ero peaibHOCTH Gonee
NOMHBI, YeM Ang nporoxposa, Ero AnMTeNbHOCTL OpHMEHTMPOBOYHO OLEHA—
BaeTcs npumepHo B 1.4-1.5 mapn ner (or >3500 no >2100-2200 mnu
NeT TeoJIONHYECKOT0 BpeMeHH)., B 4HCne reoforAueckmux obpasoBasuj,
BO3HHKIIAX HA 9TOM aTane, H COGCTBEHHO apXefiCKHe, M HHXHENPOTEpPO-
aoiickHe, KaKk OHM MoHumasnnce Hamid ([Tpenobckuit, 1976 a, 6) no pewe-
HHlE Ypumckoro copemanus 1977 r.

118



Cpems cobcTpeHHO apxefcKux ofpasopaHHii NnaneoxpoHa, HO—BHANMO-—
My, MOr'YT OBITHL BhIfleneHbl HHWkHeapxefickue (konbcknit winm 6enomopc—
Knil KoMmjiekc) M Be pxHeapxefickue (TYHAOPOBBI KOMMIEKC — CM. PHC,
28). Takoe pacu/leHeHHe, HeCKONILKO yC/lOBHOE, Npemjlaraercs Ha OCHO=-
Be [aHHBIX M0 KONLCKOMY pervoHy, rge, no-BHAMMOMY, BHYTPH cobCT—
BEeHHO apXed CyIlleCTBYeT YPOBeHb MposBIIeHHs OpeBHeHWLNX KOHIVIOMepa-—
TOB, BepogTHEee BCero fleXauMx B OCHOBAHHH BepXHeapxelcKux Tomu,
Hameuaemoe paspgefleHHe COGCTBeHHO apXxed Ha [OBa KPYMHBIX KOMIWIEK—
c€a, BO3MOXHO, BHIVISOAMT NpeXaeBpeMeHHBIM, HO 3TC OAeflaeTCs ABTOPOM
YMBILIEHHO, B [OpPs[Ke NOCTAHOBKM Bolpoca, TeM (ojlee 4TO yKe HMe-
IOTCH CTOPOHHHKH M TaKOil MNOSHIMH.

Bepxuiowo wacte Toam, no BpeMer#l BO3HHKHOBEHHS OTHOCHUIMXCH K
NpOTOXPOHY, K&K yXe OTMeua/ioCh, NpeACTaB/sioT GbIBLIAEe HHXHENpoTe-
po3oiickue obpa3oBaHH§, pacCMaTpHBaeMble HaMH B COCTABe KelBCKoro
KoMmjlekca, B sero mo mpemjiaraemMofi cxeme BXooaT KaK Haubonee paH—
HHe THefco-CilaHUeBble TOMIA C THIOreHHBIM HPHCYTCTBHEM BLICOKOIIH—
HO3EMHMCTEIX MeTaocankoB (coBCTBeHHO THKIe3epCKO-keHBCKHi ypoBeHb
¥ ero crpaTHrpadUueckue aHafiord), a Kak HauGoniee no3nHHe — CyMMii—
ckHe Tonud ( TyHryacko-HapBoMuxas cepud Kapenum H CTpellbHAHCKAd
cepns Konbcxoro nonyoctposa).

O6paTuM BHMMaHME HA CIIOKHOCTHL BOMPOCA O TOM, lefiecoobpasHo
M OpEMeHeHHe K KeHBCKOMY KOMMJIeKcy (B HaWeM NOHMMA&HMA) NoHA—
THs ,apxeii’. B cxeme, npuHsTol YdHMCKMM cosemanuem 1977 r., non-
ck#e ofpasoBanusi Kapeiun oTpamenn! B pybpuke ,apxeit”. K HEM oTHO-
cATCH H 06pasoBaHMd THKILE3epPCKO-KeiBCKOro ypOBHS, OOHAKO ABTOPY
NpeAcCTaBplgeTCd, YTO XOTH TOMmM KefiBCkoro Kommilekca (B HaweMm 06b-—
eMe) M OTHOCATCH K RAajleOXpoHY, Kak ¥ cOGCTBeHHO apXeHCKHe, HO B
3BOJIOLHOHAOM OTHOIIEHHH OT/NHYAITCH OT NocneaHux, Haw kepiBCKui
koManekc 6nuaock k pokapenuio M. A,Tunaposott (1948) u pameonmporo=
sow JLU, Canona (1973). Ilo cymecTBy H3/I0OXeHHOTO NAalleOXPOH MOX—
HO GEo Gw paspennTe Ha panmni ( apxefi) u nosgmmk (xefeuit).

B nnane sksoreHeaa najgeoXpoH B LEJIOM XApaKTepH3yeTCs THIOIeH—
HbIM NPUCYTCTBHEeM [epPBHYHO KAOJMHHTOBBIX MeTAIle/IATOB CpeaH pacnpo-
CTPaHeHHbIX MepPBHYHO I'EAPOCTIIOAHCTHIX C MOBLILEHHON Xefle3e—MarHe—
anansHOCTRIO, [Ipn »TOM Hambonsllne Macchl HauGoNlee AuphepeHUHPOBaH-
HBIX MEeTAaNe/IMTOBLIX MOPoA COCpenoToYeHbl B keHBCKOM Kommiekce, K
HEeMY Xe [pPHypoueHbl W YI'VIepPOmMCTHIE CrlaHLbl BTOPOI'O INIABHOI'O sTana
HAKOMMleHks GHOreHHOro opraimyeckoro pemecrtsa (Teuskos, CHnopeHko,
1977), nanbonmee MOmMHOIO B MajleoXpoHe, B OTAHYHE OT MepPBOr'o, yrie-—
POOMCTRIE METAOCANOUHBIE HOpoAbl KOTOPOro BCTpedHalnTCH B apXxeHCKO#
YACTH paspesa najeoxpoHa. [locTpoeHHble Ha OCHOBE KOMIWIEKCA AaHHBIX
NpAGNAKeHABIe KPHPLIE SBOMOLMA NANEOTEKTOHKHYECKOTO PeXHMa Naneoxpo—
HA yKaspipaloT Ha ero Gosee BEICOKYIO AKTHBHOCTL B apXee CO CHHXEHH—
eM BO BpeMeHH M BeCbMa BEICOKYIO CTabW/IBHOCTE B KeMBCKoe Bpemsd C
AOCTeNeHHEIM POCTOM K KOHUY naneoxpora ( puc.8). Takum o6pasom,
KelBHi, KaK YacTb Na/leoXpoHa, BecbMa sHaunTe/bHAd MO NpOTAXEeHHO -
CTH BQ BpeMeHH, XApPaKTepH3yeTcCd CBoefi 3HAYHTE/IbHO BEIPAXeHHOH. sK-—
B0reHHON cneuMpHKOH H HYKOaeTCs B CAMOM THATE/ILHOM AanbHeuem
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nayuennn. OcobeHHO BAXHO OTMETHTH NPHCYTCTBHE CpeaH ero nopon
NepPBHYHO CYWECTBEHHO KAOIMHUTOBBIX CMAHUEB CBHTHI KefiB C NOBbIEH—
HBIM CO[epXaHMeM YIVIepodHCTOr0 BelleCTBa, YKasblBAOWKX HA BeCbMa
GnaronpugaTHY0 o6CTaHOBKY CeaMMeHTOreHeaa M GuoreHeaa,

DHIOreHHBIMA OCOBEHHOCTAIMM naneoxpoHa B uenom ( puc.8) sBasmoT-
Cg OOCTATOYHO HeTKas CKIIOHHOCTh BY/NKAHHYECKHMX MPOLECCOB K I'OMO—
[POMHOMY PA3BHTHIO, CYNIECTBeHHAas pO/b KHCNbIX MEeTAaBy/IKAHMTOB, MO—
ABJIeHHe MEeTAanMKPHTOB B OWYTHMBIX KOMHYeCTBAX TOMbKO K KOHIY ma—
/IeOXPOHA M 3HAYATENbHAd Poib cpead 6A3MTOB MeTAaBYNKAHHTOB HOPMAIb-
HOT'O No WeJlIoyHoCcTH Gasanbroporo psana. CrneuuanbHO NMogvepKkHeM OT-
CYTCTBHe WIJ1 BCErO MaleoXpoHA MPHIHAKOB We/OYHOH SBONONHH GasH-
TOBBIX MarM H €BHYIO CK/IOHHOCTBH K 3TOMY npoleccy cHanuToB. [lo co-
BOKYMHOCTH SHOOTE€HHBIX MPH3HAKOB MOXHO MpeaAno/laraTk, 4TO B TeuYe-—
HHE NajleoXxpoHa 3eMHAs KOpa M MAHTHH persoHa AKTHBHO ¢(OpMHpOBa-—
NUCH ¥ elle He OOCTHIVIH COBPEeMEHHOro MM GMM3Koro K HeMy cocTog- .
uug. C 3THM, NO-BHAMMOMY, NPAMO CBS3AHO HANMMYHME OHArOB WIEOYHOMN
SBOJIIOIHA CHAJIKTOB M OTCYTCTBHME TakoBhIXx ana GasanbToB H Gojee oc—
HOBHBIX MOpPOA.

Kefieckuif aTan najneoxpoHa HMeeT ocoboe 3HAYEeHMe H ans SHAOre-—
He3a, K ero oKoH4aHMIO WM Cpasy Nocile Hero, No-BHAMMOMY, GOPMH—
PYIOTCH 3HAYHTENbHbIE MACCH WeNo4HbIX rpanuToB (Barnesa, Berpun,
1978; Ipenosckuit, 1978), a Takxke paccnoeHHble HH3KOMENOYHble Ga—
3UT-rHNepb asuTOBbIE MACCHBBI MOHYETrOpPCKOTo GOpPMALMOHHOIO THNA
( >Kaurypoe u ap., 1978; Ilpenoecknit u np., 1976; X.A.denoros Hap.,
1875 r.; Bekacosa, [Nywkus, 1977; Koanoe, 1973). Boobwe cpasb pac-
CMIOeHHBIX MACCHBOB, B TOM ukciie ratbpo-aHoproesuToBnix (0mua, 1973r1.)
C NaleOXpPOHOM 3aCllyXMBaeT BHUMAHHA B [JlaHE COOTHOWEHHS MArMATH3-—
Ma H TeKTOHWYEeCKOIr'O pasBHTHM.

O6paruM BHMMAHME HA TO, YTO NEPBbIl M3 OOCTOBEPHO YCTAaHAaB/IHBA—
eMBbIX KPYMHBIX PaIHOXPOHONOrHYeCKHX ,pybexeit” nokemOpHs perxoHa -
2750 + 100 mau ser (10.0.Iyuxapes u ap., 1978 r.) = npuxoaurcs
NpMMEepHO Ha CepeluHy NalleoXpoHa., DTO NepeKNHKaeTcs B M3BECTHOMN
Mepe c euibonoM B. B.Benoycopa (1978) o toM, uTo peruoHanbHBl# mMe—
TAMOPpM3M M TPaHMUTH3ALUHA MNPHYpPOYEHB! NPHUMEPHO K CepeldHe ,9HO0-
reHHbiX UHKIOB” ¢aHepo3od M 4TO MoaobHAS CHTYAlLMs MOXeT HMeTh Me—
cTto U B pnokeMbpuu. ConocrapieHne pafHOXpPOHONOrHYECKHX MAaKCHMYMOB
ua pabors 0. 1. [Tymkapesa u ap. (1978 r.) c peayabTaTamH naneoTek-
TOHHYECKO} MHTEepPIpeTAlMH NeTPOreoXHMHYECKHX NAHHLIX OGHApPYXHBAET,
4YTO STH MKCHMYMBbI PACHOJAralTCs Nocile 3TAanoB MNposBlleHAd BbICOKOM
TeKTOHHYEeCKOH AKTHBHOCTH, CONPOBOXAABUEHCH BbIpaMeHHBIMH HHCXOAd-
IHMH _ABHXEHHAMH,; H MNPHMEpPHO CHHXPOHHBI CO CMEHMIOUIMMH HX 3Tana-—
Mmu (c EX HAUANOM) OTHOCHTENBHOH CTAGHIMAALMK HA (OHE BOCKOASNIMX
npuxeHnnit. Muaye roeops, panHoXpOHONOrHYECKHE MAKCHMYMBI — CleAcT-—
BHE oNpenefieHHol LeNH reoflordyeckux cCoOLITHHA, a He KaKOoro-To OOHO-
aKTHOro nponecca. B arom ogHa M3 NpUHUMIMANBHBIX NPUYHH ,pPacTaHy-
TOCTH” M HENPHIOOHOCTH PanHOXPOHONIOTHYECKMX MAKCHMYMOB B KayecT-
Be CTPOrHx pyGexeifi W rpasnu. ['NapHbIl HX I'eofIONHYECKHE CMBICH, Be-
pOSITHO, B OTpPaXeHHH AOCTATOYHO KOHTPACTHHIX STAMNOB HHBEPCHH TEKTO-
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HHYECKHMX PeXHMOB, OTMEeYeHHBIX MMOBBILEHHON MPOHHIAEMOCTEIO KOPhI H
NMpoMB/IE HIEM PA3HOOO PA3HBIX SHAOMEHHBIX MPOLeCCOR.

Ocraneuyo YacTe nokemMOGpHg B npemlaraemoit cxeme obbenHHaeT
MEe30XpOH, 3aHHMAIOLIHH MPOMEeXYTOYHOe MNO/IoMeHHe MeX[Oy NAIeOXPOHOM,
TONBKO 4TO PACCMOTPEeHHBIM, M HEOXPOHOM, HCTOPHS KOTOpOro, npeacTaB—
feHnas ¢aHepo3oem, NO-BHAMMOMY, MPOLNIA TONBKO HAMOMOBHHY, Meso-
XpoH o6benuHseT coBCTBeHHO Kapequit (B HAYanbLHOM CMbiCiie STOr0 Tep—
muHa), 6uiBumE go peweHsd Y¢umckoro copemanns 1977 r. cronb npe-
BBIYHBIM CPeOHHM, A& Telepb CTE&BIIMHA HHXHHM [OpOTepo30eM, M BepXHHH
npotepoaofi. [Nocneanui B KombCkoM perunoHe npeactaeneH CpedHHM M
BEpXHHM pupeeM H BeHOOM. [JHTeNbHOCTH ME30XpoHa B NPUHATOH CXxe-—
Me oleHHBaeTcs npumepio B 1.4-1,5 mapn mer (or 2100-2200 mo 570
MIIH fleT T'eoJIOrHYeCKoro BpeMeHH).

Cpenu KapenbCKHX 06paszoBaHiii, KOTOpbe MO HAWeH# CxemMe B OT/IH-—
upe ot B.3.Herpyus (1979 r.) ¥ pana apyrux uccnencBareneft HauM-—
HAIOTCH C CAPHOMIHS, BhIASNsSeTCH NATh ypoBHell B panre cepwuit (pmnc.28),
nocienHu#ft — ¢ HaBecTHO# monieft ycnoBHocTH. CoBCTBeHHO KapelbCKHl
KoMInexkc obiaggeT psaOM HEIOBTOPHMBIX 4YepT, cpemM KoTopblx adna Ka-
penuu ocobeHHO Bhige/seTcs Hanuuue GiM3kol K nnaTdpopMeHHON acco-
UMALAA MEeTAOCANOYHEIX MOPOA ATYIMACKOro ypoBHs, mis KombCkoro mo-
NyoCTpoBA — BYNKAHOTeHHO-OCANOYHbBIE TOMMH C CYOIIe/O4YHBIMH MeTaByil-
KAHATAMH OCHOBHOI'O-Cpe[Herc cocTaBa M MeTanHKpPHTAMH, CBA3AHHBIMH
C BrepBble NPOSBHCHHBIME B NOKeMGDHM THNHYHO PHHTOT@HHBLIMH DPeOTeK-—
TOHHYeCKHMH ycrioBhamu (3aropomusiit, 1975; [1penoBckuit, Kapxabuh,
1973; Ilpenomckuit, 1976 6; [lpenosckuit 1 ap., 1976), a nns peruona
B LENOM - HAHYAe MOLHEIX YIVIEPOAWCTHIX TOJII 3A0HEKCKO-Cy#CapCKo—
ro H NafoXCKOro ypopHefi, 6/H3KHX K KajleBHIO H OTHOCHALMXCH K TpeThb—
eMy Kpy[MHOMY aTaly HakoljleHHs GHOMeHHOr'0 YrNepOoAHCTOrO BellecTBa
( Tensikor, Cupopenko, 1977).

Pngeiicknit ¥ BeHACKHHA KOMIIEKCHl OTNHYAIOTCH OT KAapelbCKOr'o OT-
CYTCTBHEM BYIKAHMYECKHX O6pA3OBaHM# H, MO-BHOMMOMY, OTAENeHbI OT
Kape/us 3HAUMTENLHLIM NMepepsiBOM M sTanoM BeiBeTprBanua (CHoopeH-
ko, Yafika, 1970; Nwob6uos, Npenosckuii, 1975). BmecTe ¢ TeM oHE B
onpefe/ieHHbIX OTHOWEHHAX MPOAOIKAKT TeHACHIHH SK30I'eHHOI'0 H 9H-—
AOTEHHOI'0 PA3BHTHS KOpBI, HAMETHBIUIHECH B KApellbCKOE BpeMs.

B menom pns Me3oXpoHa B ACMeKTe 3K30leHe3a HA paccMaTrpHBae—
MEIX TepPHTOPHSX CBOACTBEHHO IMPOKOE PACMPOCTPAHEHHE MepPBHYHO
FHAPOCHIOANCTLIX METAaleluTOB CO CNeldpHYecKHM MPHCYTCTBHAEM Ha Ka-
pensckux ypoBHsXx (ocoBeHHO 3a0HEKCKO-CYHCAPCKOM) METANENHTOB MNo—
BbINIEHHOY OCHOBHOCTH, CBS3AHHLIX C BIHAHHEM CHHXPOHHOIO H ONepeXa-—
jomero Bynkauuama. OT HHXKHEX YpPOBHei Kape/lHd K /af0XCKOMY B Le-
NOM CHHXaeTCH mujdepeHIpoBaHHOCTE MEeTAale/IdTOB, HX COCTAaBbl CTaA-—
HOBYATCH 60O7Iee MOHOTOHHBIMM, YTO BOCMPOHM3BOAHTCH H HA BepXHeNmpoTe-
‘poao#ickux ypopHsax. O6pamaer Ha cebs BHUMAHHE ABaAbl NOBTOpPEHHOE
B Me30XpoHe HAPACTAHHe pPOJIA INIMHO3eMHMCThIX (MeTanenuToBeix) o6pa-
sopanuit BRepx no paspesy (puc.28), 4To OTAMYAETCH OT CXeMbl Maleo—
xpoHa., Pacnpepenenue yrnepoaHCThIX OT/IOKeHHi B obmeM CXOOHO C
pacnpegefeHMeM INIHHO3€MHCTBIX. [IpH 2TOM yriepogMcTble OTIOXEeHHS
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Kapenusg GOpMHpPYIOTCH B OTVIM4Me OT Ke#Bus HA GOHE AKTHUBHOI'O pasBu-—
THS ByIKAHWYECKHX MPOLECCOB. YTNePOAMCTHE OT/IOKEHHS BEPXHEro mpo—
Tepoaod, pasBuTble B HebonbuioM Macurabe, NO-BHAMMOMY, OTHOCATCH
K 4eTBepPTOMY—IIeCTOMY YPOBHSM HAKOIVIEHHS YIVIEPOAHCTBIX OCAamOYHBIX
oGpasopannii no cxeme B.A.TensxoBa n Ce. A, Cugopenko (1877).

Nng MesoxpoHa ofcymOaeMoro perioHa XapaKTepHO WHPOKOe MNpoSB-—
neHue KapboHATOHAKOIVIeHHs, npddeM KapGoHATHBIe OT/IOXEeHAs TAroTe—
0T K CPefHMM YACTAM KAPe/lbCKOro H pHjeHCKOro KOMINEKCOB. AcCColH—
alig KAapGOHATHBIX M IIMHO3eMHCTHIX MOpoA, BKAOYAaKmAas ¥ UX yriepo-
AMCTHIE PA3HOBHAHOCTH M MeTAapTaHHTH, CBOHCTBeHHas B OCODEHHOCTH
3A0HEKCKO=CYHCAPCKOMY YPOBHIO Kape/lis, HMeeT BaxHOe 3HaYeHHe Mg
XapakTepa perHOHANBHOrO MeTaMophiaMa KapelbCKdX TOAu KW CONpPOBOM—
gapwero MeTAacoMAaroaa, [OCKONLKY TaKkoe COYeTaHHe Nopon NPHBOOHT
K BO3HHKHOBEHHIO OCOGEHHO AKTMBHBIX MeTamophoreHHsIX (uoMOoB BChen-
cTBHe (MIIOMAHO-TA30BOTO ,AbIXanus” meramopduayemex tonum (Cupopen-
ko ® gp., 1973, 1976).

Beiwe, B paspene no kKapboHATHBIM nopoaam, OTMedYanock, YTO Ne—
pexon OT ATYNHACKOH K 380HeKCKO-CyHCapCKO# yacTH paspe3a Kapeins,
BepofATHO, 3HAMeHyeT cof0oii neppslif NOCTATOYHO OOCTOBEPHO PAaCHO3HAa—
BaeMblii B padHeM pokeMOpHH KNHMATHYeCKHMH nepe/ioM - cMeHy obcra-
HOBOK C NPH3HAKAMH ApHAHOCTH KIMMATa Ha TymHaHble, [leTalbHoe M-
TOMOTO-T'e0XHMHUECKOE H3yUeHHe NepeXOfHbIX 30H PA3PeaoB STOr0 ypoB—
HA MOXET OKA3aTbCH MeTONHYECKM MOJIe3HLIM [Wif OTHLICK&aHHS B paspe-
se nokeMOpHA H OpPYrHX MopoGHBIX NEepexoaoB. ¥Yke cefiyac MOryT 6wITh
NpeABAPHTELHO HAMEYEeHBl ellle TPH-YeThipeé CXOOHBIX YPOBHA CMeHBI KJlH—
MaTHYeCKHX OGCTAHOBOK, B TOM 4HCIE M B NaleoxpoHe. ‘

B n/aHe sHAOTeHHBIX MPOLECCOB Me30XPOH XapaKTepu3yeTcd pPeskKHM
yracaHMeM BY/IKAHHUYEeCKON aKTHBHOCTH NpH Nepexone OT Kapejus K pH-
derwo, Bynxanuam COGCTBeHHO Kapeilasi OT/IHHAETCH OT- ByIKaHH3MAa mpe-
OBIAYWAX ITGNOB pasBHTHS NpeobiapganMeM B leqom GasuToB Han cpefi-
HHMH M KHCMBIMH NMPOOyKT&MH, SHAYMTE/bHHIM pacnpoCTpaHeHHeM MeTa-
NHKPHTOB, YETKO BbIpAXEeHHOM CK/IOHHOCTLIO K AHTHAPOMHOR MM pacxo-
agmefics SBOMIOUUA M, HAKOHeI, BfepBble NOABMBIIMMHUCH B HCTOPHH OO-—
xemOpis CySmenoYHbIMA NPOM3BOOHLIMM Dasanbropof H MHKPHTOBOH Marm,
[Ipn sroMm TpaxuGazanbToBble METAaBY/IKAHHTHl WHPOKO MPOSBAAIOTCH paHb=—
we, YeM CyOwe/io¥Hble METAMHKpPHThL. Kpome HasBaHHBIX NPOAYKTOB IIe-
NOYHO} 9BOJIIOLHA MAIMATHTOB B pa3pe3ax Kapefjus NPHCYTCTBYIOT cyG-
menounsie obpa3oBaHHs CpedHero # Kucnoro cocrasa | (MeraTpaxman—
Ae3UT-AALATE, KBapLUeBse MeTaalb6uTodhups).

Bce HaspaHHpie CcyOme/ouHble MarmMaTHThl [PgMO CBH3&HBI C NMEpHO-
OMYeCKHM NOpOSBleHHEeM B KapenbCkoe BpeMs NaneoTeKTOHRYECKHX puh-
TOr'eHHEIX pexHMoB. C y4eTOM AaHHBIX MO HMHTPY3HBAM M MAarMarhTaM
peruoHa MOMXHO CKasaTb, 4TO B Kape/ibCKOe BpeMs BlepBhlie NPOSBAgeT—
ca cybmenouHoi Gasur-runepbasurobeift mMarmaruaM. OH Kak 6bl npuxo-—
OHT Ha CMeHy cyblue/lo4yHOMY MArMaTH3My Cpe[Hero-KHCIIOro cCocTasa,
TArOTEeWeMYy K [alleoXpoHy, NOCTeNeHHO BHITECHSs ero, JTO CBHAeTelb—
CTByeT O TOM, 4YTO OYard WeJIOYHOH MAarMATHYeOKOH SBOJIIOUHH H3 IN1y-
GokHMX uacTell cHansa B KapeibCKoe BpeMsd lEpeMellalTcd B MAaHTHIO
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n yraybnmorca B Hee. [lanuuiit dakt HenaGexHO comocrapiseTcd C pPHb-
TOreHHBIMH peXHMAaMH KapeiMs 4 CBHAETENLCTBYET O TOM, HWTO Kapeib—
CKAd KOpa M MaHTHs GbUIM yXe [AOCTATOHHO 3peflbIMH M B KAKOA-TO Me—
pe B CBOEM pa3BHTHH NPHONH3HIHCE K dhaHeposOiCkuM. ITo OueHb Baw-—
Hasg 0COGeHHOCTbL Me3oxpora, OTMeTHM, YTo phbel M BeHO NPUHMMAIOT
Kape/bCKylo acrapery NpOgB/IeHHS PUPTOrEeHHBIX PEXMHMOB, Pe3y/lILTATOM
gero cTano hopMHpoBaHHe COGCTBEHHO WIEAOHMHBIX MHTPY3HBHHIX MPOM3-
BOMHEIX B BepxHeM MpoTepodoe W B HaubonbuweM macwTabe euwe Mosn-
Hee - B daHeposoe.

Kak u nna naneoxpoHa, ansg Me30XpoHa XxapakTepeH MAKCHMYM H30-
TONHBIX NaTHPOBOK SHOCIe@HHO# AKTHBHOCTH, TAroreiomeld XK ero cpeaHei
gacra (1750+150 man ner, 10.[0.Tyuwkapes u ap., 1978 r.). CnaBuas
4aCThb MpHHANIEXKAIMX eMy NATHPOBOK OTHOCHTCSH K [OCHenagomCKoMy
BpeMeHH, Korga NpoMCXOOHT, KaK H ANd o6CyXOaBilerocs Bbllle MaKCH=—
MyMa B MajleoxpoHe, HHBepcHd OOIero TeKTOHHYEeCKOTO pexHMa H ne-
peXoa K NoCT/1afoXCKOMY, MO CymecTBY, OPOreHHOMY 3aKMIOYHTeNbHOMY
aTany Kapeiusd. y

3akanuMBag KpaTKyI0 XapaKTepUCTHKY KpyNHe#dllMx STanos nokemt-
puiickoft MCTOpuM perHoHa, o6paTHM BHHMaHHe Ha TO, 4YTO pA3BHTHe
MPAKTHYECKHM Kaxaoro KOMINIeKca, HAUMHAA C NajleoxXpoHa, 3apepllaeTcs
B 06CTAHOBKEe TAKOro NAa/le0TEKTOHHYECKOIO peXHMa, KOTOpHIfi 3aMeda-
Te/leH CoYeTaHWeM TEeHOeHNHH K BOCXOASAIIMM OBHXEHHMSAM H HApacTaHH-
eM TeKTOHHYecKo#i crabunusaunn (pac.28). Ecnu y4ecTb, uro K 9THM

| cTanMaM HepenKo NPHYPOYEeHb! NPOSBNCHAS 5pdY3HBHOTO WA HHTPY3HB—
HOI'O CHa/lHYyecKoro MarmMaTH3Ma, TO CTAHOBHTCH fICHO, YTO Nepen Hamy
He YTO HHOe KaK THNHMYHBLIE ,OpOreHHble OKOHYaHMs” olpefefleHHBIX 3Ta-
OOB reofioruyeckoro paaputHga. Ha puc.28 aTH cTagu OporeHHoro xa-
paKTepa Ha cymMMHpylolleM rpapHke NaneoTeKTOHHYECKOr'o pemHMa Ho-
KasaHbl WTpHxoBKo#t. [lonoGHbIe XapaKTepUCTHKH, KpomMe TOro, CBOACT-
BEHHBI M CpPefHWM 4acTam xapenus ¥ pupes (Tounee, BepxHero pubes),
HO as OOOMX mocnégHux C/Ayd9aeB, KOT[A PeXHM SBISeTCH He QporeH-
HBIM, & THNHYHO DPHPTOreHHBIM, YCTAHAB/IMBAETCSH MEHEEe HMHTeHCHBHO Bbi-
paxeHHas TeHAeHUHS Bo3AbIMaHHs, MOXHO OyMaTh, YTO 3AeChb BHOHO
NPHHUHKMHANILHOE COOTHOWEHHE H pa3iliyHe PHPTOTEeHHLIX H OpPOTeHHBIX
peXuMOB, 3akmioyawlieecg B TOM, YTO OHM SBIFIOTCA Kpa#HHMH Hje-
HAMH - HeKoro, MoXeT GbITe H HempepsiBHOro, psga. B aTom acnekrte
pUTOreHHBIe pPEXHMBI MOXHO pPACCMATPHBATL B HEKOTOPOM Npubinxe-—
HHH KaK ,3ameqjiedHble” niH cyGcTabHIusHpoBaHHble OpPOreHHBIE,

O6cyxnende HeKOTOpPHIX BOMPOCOB MeTajjloreHH4YecKOl nepcleKTHB—
HOCTH MeTaMopdpHYeCKHX KOMINVIEKCOB DaHHero. nokemOpHd, BHITeKaomee
H3 aHanksa BX NeTPoreoX¥MHYeCKod W NaneOoTeKTOHHUSCKOH 3BOJIOUHH,
MPOBOAHTCH naee NOCNeOOBATEILHO /i MepBHYHO CeAHMMEHTOIEHHBIX H
3aTeM A MarMaTOleHHBIX TI'OPHBIX MOPOA M 3AaTpParHBaeT B OCHOBHOM
aoMeTaMoppHYeCKHe CTagHd HX (opMHPOBAaHMS.

Cpenn cnenupuuecKux ceOHMeHTOT'eHHbIXx O6pA3oBaHHN npepHeMmHX
CynpakpycTanbHbIX KOMIWIEKCOB perHoHa ocof0e MecTO 3AHHMAIT MeTa—
ocafo4uHbie NOpoabl KeNe3UCTO-KpPeMHECTEIX dopManuit, & cpead HMX -
CamH WelleaHCThle KBapuMTHl (TOuHee, Me/le3HCThIE METACH/IMUHTEHI),
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oxapaktepuaoBannbie B paGorax A.A.[lonkaxosa (1935 a, 6), [. B.llng-
puna (1934 r.), M.C.Touunuua (1963), I1. M. Topsiunosa (1976). [lo-
CleqHHMH OBYMs -aBTOpPAMHM NOKa3aHA CBA3b XKel/Ie3HCTHIX KBAPUHTOB C
BYNKAaHOT'eHHO-OCANOYHEIMA Mpolleccamu. [laneoTekTountueckas o6CTaHOB—
K& 30H HAKOIVIeHHMS Xe/e3HCTO-KPeMHHCTBIX MOpod, NO-BHAHMOMY, MO—
KeT GbITb OXapaKTepH3OBAHA KaK CyGCTabGHNH3HpOBAHHAS H CBa3AaHHAN
C 30HAMH, OGHApPYXKHBAIOMMMHA HEKOTOPYl TeHOSHIMIO K BOCXOASMHM [ABH—
weunsam (Topsunos, 1976; Xaun, 1964; ITpenosckuit, 1970), STuMm 3oHam
NpUCyl NPUSHAKK WHTEHCHBHOM TNYGHHHON Oerasauuy, BHIPAXKEHHLIE B
MOBBILEHHON CTeNneHH SKCIIO3MBHOCTH BYIKAHMYECKMX NMPOAYKTOB H B
ciiegax noaBOAHO-T'HAPOTEPMANBHBIX TOCTBY/IKAHHYECKHX SBJCHHH,
lllppoKo ¥ MOIUHO NpPOgB/EHHLIH B HHXHEM OOKeMOpPHH M COKpallaio—
umiica nosaHee nponecc GOpPMHPOBAHHS Kelle3HCThIX CH/MLMTOB, No 06—
meMy MpH3HaHHIo, @B/IgeTCd XapakTepHejtwe#d uyepro#t apeBHeliwero cenn-
meHnTorenesa ([Ipo6nemel o6pazosannd..., 1969 r.); [lokemGphiickHe Xe-
neaopynubie hopMaiu,.., 1975 r.). Ero naubonee paHHHe NposB/eHHs
OTHOCATCH K apxelo (B HalleM peruoHe - K KOIbCKOMY KOMIWIEKCY C
BO3PACTOM CefMMeHTAmMKM Gonee 3 Mipa net), MABKCEMYM DasBATHS B
MHUpe = KO BTOpOii NofioBHHe nafieoxpoHa, K MesoXxpoHy HamedaeTcs Me-—
pexon oT MpSMBIX MPOCTPAHCTBEHHBIX CBa3el Mele3HCTHIX MeTACHIHLA~
TOB C BY/IKAHHTAMH K HEe3ABHCHMOMY HX PA3BHUTHIO BUIOTE N0 GOpPMHpPO—
BAHMS XKelle3HCTHIX OCANOYHEIX OfpasoBaHHil TeppHredHoro psaa. Bro-
poii NoNoBHHE NaleoXpoHa B OCOBEHHOCTH CBONCTBEHHO pa3MeLleHHe Xe-
Ne3HCTHLIX CH/IMUMTOB BHe Npsamoili cBasH ¢ Bynkauuramu ([Jomapes,
1969 r.; Beinu, Mxedtmc, 1975; Tpenpann, 1975 ‘a, 6). OgHako ponb
 PNYGMHHBIX M NMOCTBYAKAHHYECKHX SKCransuMii B BOSHHKHOBEHHH OCHOB—
HOH MACCHI Ke/le3MCThIX CH/IMIATOB MPHOHAETCH 3HAYATE/LHBIM YHCIOM
uccne nosereneht (Fopaunos, 1976; Trendall, Blockly, 1973,
Goodwin, Shklanka, 1967), B ToM uHCle OTCTaHBAIOMHME
BaXKHYI0 poib GHoreHesa B HakKonneHdn aTHX nopon (Jla-Bept, 1975 r.,
Kaayn, 1975).

OTMeueHHble OCOGEHHOCTH WelleaUCTo-KpeMHWCTHIX OOpasoBaHuil paH-
Hero AokeMSpHs BeAyT K NPeAnoloXeHHio O TOM, YTO HX gBHag BO3PacT-—
HAs MPHYpPOYeHHOCTE, MO=-BHAMMOMY, OSYCIOB/EHA ABYMSA CileAYOWLAME
OCHOBHBIMA NMpUYMHAMMK: 1) GOMBIIOH AKTHBHOCTBLIO SBNEHMH Nerasaluu
npepHeft MaHTHfHON oBonoukm 3emnu (Buuorpapnos, 1959), 2) TenneHuM-
eyt ,cOpachipanng” HIOEITOYHOro Xejle3a MaHTHUHBIMH SKCTallgUMsaMH B
kopy u ruapocgepy. [Ipeacrapsnense 06 H3GHITOYHOH OGIEH XKelleaHCTO-
CTH OpeBHeAWEro MAHTHAHOIO BeleCTBA OnpeAendeTcs He TONLKO KOC—
BeHHBIMH .COOGpaXEHHAMH, HO W NAHHBIMH TIO AYHHBIM ,IPHMHATHBHBIM”
GasanbTaid, KOTOpEle B ONpee/leHHOR Mepe MOI'YT CHyXHThL 3TAlIOHOM
HeKOorfa CyUEeCTBOBABWHX, HO K H&ACTOsIIEMY BpPeMeHH YyTpPadeHHBIX ApeB—
HeHWHX BY/IKaAHHTOB HAlleH NNaHeThl H COOTBETCTBEHHO ApePHeRero
MaHTHiHOrO BemecTBa. T aKuM 06pasomM, BLICKA3LIBAETCH [pe ANoJioKeHHe
O TOM, 9ro O6M/IMe B pAHHeM nOoKeMOGPHH BY/IKAHOIeHHO—-OCANOYHEIX H
OCanoYHEIX MOpPOM C BHICOKKMYM KOBUGHTPALMAMH Xe/le3a CBS38HO C OCO-
6bIM 3TanoM B pPasBHTHH 3emiH, Korga NpoMCXOOH/I MACCOBbIM BBLIHOC
H3GBITOYHOr'O Xejleaa NPH nerasaldM rayOGHHHBIX 30H. BaxHo, 4ro sToT
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BLIHOC He ObN1, NO-BMAMMOMY, NPSMBIM ClleCTBHEeM paHHenokembpHicko-
ro BY/IKaHH3Ma, XOTH Hepeako npoap/isg/iCd B 30HAX AKTHBHOI'O BynKa-
HA3MA,

[anueift npounecc B MeTaN/IOreHHYeCKOM OTHOWLEHHH HHTepeCeH TeM,
yro NPH BbIHOCE Xejleda M3 IMYyOMHHBIX 30H MOrJyla HMeTb MeCTO [AOCTA-—
TOYHO MacwrabHag MHrpauMs W pana APYTHX PYAOreHHBIX 37IeMeHTOB,
NpaKTHYeCKH 3HAYMMEIE KOHIUEHTPALHH KOTOPbIX MOTr'YT GLITE BCTpPeuYeH.!
B 30Hax Hapyn;eﬂuﬁ, KOHTPOHHPOB&BHJHX neppHYHbIe Xel/le30HaAKONIeHH .
‘Hauy npeanonoXeHHd NepeKNHKAOTCS B H3BeCTHON Mepe ¢ BBIBOAAMH H
MOIeNsIo Wenesopymubix Gaccefinos A.M.[lyneuna (1975) c Tem ornm-
YyHeM, YTO YKA3aHHbLI aBTOP CBASLIBAET CBOHM MOCTPOeHHHS C KOHuemiue#
TeKTOHHKH miHT. [locnensee, Ha Haw B3raga, He sBnsgeTcs oba3aTenb-
HeiM. O6Hapyxennas I1.M.['OpauHOBEIM ayTHreHHAs CBHHLOBO-UHHKOBag
MUHEpa/uaalka B NOponax Kedesucro-Kpemuncrofi popmauwy I!puamvan—
npoBckoro paiiona (I1. M.[lopaunoe 4 gp., 1967 r.), a Takke npucyrcr-
BHe B paspesax CynbpHAHBIX dalHalbHBIX THNOB MOpo[, NO—BHOMMOMY,
ABASIOTCA NPAMBIME YKA38HHAMH Ha HeOOXOAHMOCTE MAOMNOHHATENbHBIX yCH—
MKl ON8 BbiSBIEHAA PA3HOOOpPA3HOro MONHMETA/NIHYECKOrOo W KoJjideaHHO-
ro opyneHeHus B paffoHax pacnpocTpaHeHHs Xejle3HCTO-KpeMHHCTHIX 06—
‘ pasOBaHK{i HAYaNbLHLIX 3TANOB paHHero AoKeMOpus pernmona MoxHO npen-
fnonaraTh, 4YTO KONYeOaHHbIe H NOJMMETAaNIHYeCKHe pynonposBlieHuss 6y—
AYT PacnojIaraTbCsi Ha (N1aHrax kKejle3HbIX MeCTOPOKAeHMH W Ha mpoaoll-
MEHHH KOHTPONHMPYIOLMX MX 30H pas3pblBHBIX HapylleHH# He TOMbKO Ha
MIOIAAH Ke/le30pyAHEIX nonell, HO H OAJIeKO 3a MX IpenesaMH, Harecr-
Hasg YHCTOTA COGCTBEHHO Xe/le3HbIX PYA OT NMpHMecell TeopeTHYeCKH He
HPOTHBOPQ‘IHT BO3MOXHOCTH napaneueanca C HEAMH pyn C COBepleHHO
. MHHBEIMH 37IeMEHTHBIMH ACCOLHaUMSIMH, s

BrickasanHbie Bbllle COOOpAXMEHHs CTABAT NOJA HEXOTOpPOE COMHEHHe
TpakToBky I1. M.lopsmuosa (1976) npeMMymecTBeHHOH CBS3H Kene3o-
PYAHBIX MECTOPOXAEHHH pPACCMATDHBAEMOrO THNA C AH(pe peHIMpPoBaHHBI—
mu (nenturosbiME), a He C Henudibe peHUMPOBAHABIMA AMQHEOIHTOBLIME
popMauKaMH MeTaBynK aHuTOB. HaspaHHbll aBTOp CuMTaeTr, YTO CTeNeHb
PYyOOHOCHOCTH 2THX dopmauut onpepenseTcs ,... Npemuwecrayilouwel pyn-—
HOMY mpoueccy ray6uasofi muddepenunauuit,..” (Copsmzos, 1976, c.128),
H [PHBOMT pacdYeTsl, NOKA3bIBaOMmHe CXOACTBO OBLHX pecypcoB Xefeaa
B obfoux Tunax popmaumun. MOXHO npeanoaarark, 4TO MPOCT PAHCTBEHAAS
CBA3b Ke/le3HBIX Pyl K NIENTHTOB HBNSETCH He CreHeTH4eckoH, a napare-
HeTHYeCKol, ofycnoBneHHON cnenupHYSCKHM TEeKTOHHYECKHM PeXHMOM,

M 4TO BOSHHKHOBEHHWe NeNTHTOB ( KHCNbIX MeTaBY/IKAHMTOB) BOBCe He
o6a3aTelbHO CBg3aHo C aupdepeHUHauHell MMMIOTETHYECKON HCXonHOM, emvu—
HOt Ang Hux.H GasannTop (awbxﬁonwroa) Marmbl.

‘Beime B paspese noxeMbpHsl persoHa NepBHYHO KPeMHHCTHIE MeTa-
ocankn ( MeTacHIMUMTLI) AOCTATOHHO WHPOKO pacrpocTpaHeHbl TOMBKO B
BY/IKAHOI'eHHO-OCAMOYHEIX accouuaunax kapenus [ledyenrcko#t u Mmanp-
pa-Bapayrckoi#t aon ([penosckuit u ap., 1974; Menexux, 1977 a, 6).
Ha atux ypoBHax ouM npeacTaBneHbl MHBIMH Da3sHOBHOHOCTSAMH, OTIIHY—
HbIMH OT THOM4YHBIX Xe/Ie3HCTHIX KBEPUATOB — CPABHHTE/ILHO YHCTBIMH
H{IH yriie pOAMCTBIMH MeTACH/IMUMTAMH C paccegHHOR KonueaHHOR MuHe-—
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panusaurei. Pexe BCTpevaloTCs MENesHCThIe MeMATHTCONEPXALE sill-
MOBHOHbIE PA3HOBHOHOCTH, He oOpasayloliMe KPyMHbIX CKomieHwi. OTme—
THM NONYTHO, YTO HA BEPXHENMPOTEpO3OHCKMX yPOBHAX paspe3a HOKeMO-
PHS pPerdoHa XeJfe3HCThie MET‘BCHHHHHTN He H3BEeCTHBHI.

B ofuem paspe3e pgoKeMOpHda peruoHa BBepX OT NajleoXpoHa MOBbI-
WweHHble KOHLUeHTPAlHH OKHCHOI'O 7Kejlesa B MeTaocagkax Kak 6w ,oT-
XooaT” OT MeTACH/IHLHTOB M HA KApe/lbCKMX H BepXHeMpoTe pPo30fCKHX
YPOBHEX aCCOUMHMPYIOT 4Yallle ¢ NePBUYHO MecCHaHO-IVIKHHCTHIMH, HHOr'aa
c KapGoraTabiMu obpasoBaHusaMu. [IpH 3TOM XeMOTreHHbIH MeXaHH3M Xe—
fleaoHaKOMIeHUs Bee Gojlee CMEHHETCH TepPpPHIeHHBIM, H B LEJIOM pac—
TeT CTeneHb OKHCIEHHOCTH Xeneaa, [locnennnit paxT He Moxer GuITh
MCMOJNIL30BAH NPAMO MVIS CyXOEHHR O COCTaBe AoKemOpHMHCKO# aTMoche-
pel, NOCKONLKY OH onpepgefiseTcs Npexjie Bcero cnocofoM HaKOMIeHHS
Xeneaa H B OCOGEHHOCTH BCe MEHBUHM BO BPEMEHH B/IASHHEM IPONEC—
COB BY/IKAHH3MA W TIYGHHHON Mofay Keje30CONePKAUMX (VIIOHLOB,

[Tpopepensioe obcyXaeHHe MOKA3RIBAET, YTO IHelicoBo-ampuGonnTo-
Brle ToNIK COGCTBEHHO apXejicCKoro ypoBHS paspesa AoKeMOpHa perHo-
HA HYXKOAIOTCH B NanbHellleM H3y4YeHHH C TOUYKHM 3PeHHf BO3MOXKHOH HXx
METAN/IONeHHYeCKofl CrelHaNlH3alMu Ha MONHAMeMEeHTHOe CynbdupHoe opy-—
OeHeHHe B paiioHax, MPHMBIKAKIHAX K Kele30pPyOHeIM MeCTOpPOXASHUAM,

OTMeTHM, 4YTO pacnpocTpaHeHHe Xele3HCThIX MeTAaCHIHLUHMTOB, eClH
Gl KPHBYIO MX PACHpene/lcHHS BEIHECTH HA pHC. 28, oOGHAPYKMIO 6Bl KOp-
pelguH C UPOYBAeHMAMM BYNKAHM3MA H B TO e Bpemsa obpaTHYO TeH-
neHuMio B MacwTaGax pacnpeneneHus Mo CpaBHEHHIO € KApGOHATHBIMH
noponamM, XoTd OHH COBNAfAalOT C MOCNEOHMMH MO YPOBHGM pa3BUTHA.
3TH 3aKOHOMEpPHOCTH, OCOGEHHO HaMeyallEecd ofpaTHOe COOTHOWEHHE
MacwraboB HAKON/MEHHS Xe/Ie3UCTHIX CWIHLUMTOB M KapboHATHBIX nopon,
TpeGyloT H3y4YeHHs M ob6bacHeHMd. [lo-pHaHMOMYy, 3meck HeobXogum ydeT
¥ BnMsHKAg Ovorenesa Ha COCTAB arMoCpepbl H I'HAPOCHEPHI. .

[JpyraM BamHBIM THNOM METAOCANOYHLIX Nopoa AokeMmOpHg, pacrnpe-
nefieHHe H XapaKTep KOTOpOro 3aKOHOMEepHO OOYCNORMEHbI 3BOIUHOHHBIM
pA3BMTHEM MPOLECCOB [PeBHEr'0 Ce[MMEHTOreHe3a, SBASIOTCH BLICOKOrN-
HO3eMHCTBIe O6pasosanus, Mx sHaueHHe AN NMepHOAM3AUHH TI'eONOTHHEC—
KHX COBEITHH noKeMOpHs H BO3MOXHAH CBA3L C 3MOXAaMy apeBHeHwero
BLIBETpHBAHUA Yxe Opl/IE apryMeHTHPOBAHHO NOKAasdaHbl PHOOM HCCHeno—
pateneft (Cupopenxo, Yapka, 1970; [lokeMGpHiiCKHe KOpbl BhIBETpHBA-~
uig, 1975) m paccMoTpeHs! B NpepiAyWNMX wWacTsx nauxoil paborsl. B
YACTHOCTH, pas/iiyMsg-MeTalenuToB NajleoXpoHa W Me30XpoHa He TONLKO
yKasklBalOT Ha SBOMIOLHMIO MeOXMMHYECKHX YCHOBHil BbIBeTpHBAHME, HO M
MOTYT HMETH MeTalJIoreHuYecKue clleactBud B nokemOpuu. OHE Bolpa-
MeHBl B pasBMTHM Goflee reoXHMHHECKH 3peflbiX MNEepPBMYHO INIHHHCTBIX MO—
pon Ha pshOe YpOBHeH nalleOXpoHA H B TOM, YTO ero MeHee 3peilble,
NePBHYHO CHAPOCHIONKCTHIE METAaNenuTH BO MHOMHX Cly4Yagx OKa3blBaloT-
cs Gorade no GOHOBEIM COAEpXAaHWSM PYHNOTEHHBIX M PelKHX NeMeHTOB,
YeM aHANOrHYHble, T.e. CPABHMTE/ILHO HeBhICOKO3peqsie ofpasopanna Me-
aoxpona (Taepunenko u ap., 1978 r.). INocnenHss 38KOHOMEPHOCTHL, TG,
BHOMMOMY, OBycloBlleHA TeM, YTO B [a/e0XpPoHe B CBA3H C pPASBHTHEM
B BepXHHMX 30HAX BhIBETPHBAHAS BLICOKOSPeNbIX MepPBHYHO KAo/MHHTOBBIX
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3 NpPOAYKTOB psill PYNOTeHHBIX NIEMEHTOB BHIHOCH/CH B Gonee rayGokmne
yaCTH KOp BblBeTpHBaHH#, oboramasi B 6/1aronpHATHLIX YCIIOBHAX HUAKO—
apednble rufpocmoaucTeie raupel. Ecnk 9ro Tak, TO NepBHYHO THAPOCIO—
QACTBIE MeTale/IMTOBLIC TOJIM NA/IEOXPOHA, HAKAMNHBaBWHecd B Baaro—
OPHATHBIX, HANpUMEpP BOCCTAHOBUTE/LHLIX, GALMANBHBIX. YCIOBHSX C yya-
CTHEM OPraHMuYecKoro BemecTBa H CynbpuAoB, MOT'YT PACCMATpPHUBATLCSH
B KA4YeCTBe MOTEHUMAMLHBIX MCTOYHWKOR PYNHOTO BeeCTBAa Nfis BOSHMK-—
HOBEeHHs MeTaMophOreHHbIX PYOHBIX KOHUEHTpauuii,

C aroif TOUKM 3peHHda Go/bluo# AHTepeCc B HaweM peruoHe npencrabB—
JISIOT 30HBI PACMAPOCTPAHEHH§ BBICOKOIVIMHO3EMHCTHIX C/AaHIUeB KelBCKOI'O
THIA H ACCONMHPOBAHHBEIX C HHMH MEepBHYHO MeHee 3pefibiX MeTale/lIHTOB.
B nacrosmee Bpems nogoGHeIe accounanun Ha KonbCkoM MoNIyoCT poBe
AOCTOBEpPHO K3peCTHH! TOnbxo B 3oHe Ke#is, Opanako ywe HMmelomuecs
peHHBIE N0 XMMA3MY nopopn KoXHOTo ofBpamnesus Wmanpgpa-Bapayrcxoi
aoHbl (B TOM HHGe . yrNepomMCTBIX METaNeqdToB) € HeCOMHeHHOCTHIO
CBHAETE/ILCTBYIOT O Go/lee WHPOKOM MepBOHAYANLHOM pACHPOCT paHeHHH
MOpon Ke#BCKOr'O THMA H BO3PACTA H 3ACTABNSIOT CTABMTEH BONPOC O
CHNeUHaNBHBIX YCHIHSX NO MX BBHIAB/IEHHIO H H3yYeHHIO Ha Bce#t miomanu

- peruoia, 3TO BAXKHO €lie ¥ B CPA3W C TEM, YTO NOAOBHEE IOMHOMY 06—
pamiennio UMannpa-Bapayrckoit 30HB YYACTKK OOBIMHO OTIAMYAIOTCA MH—
TEHCHBHOJ OWC/IOLUMPOBAHHOCTRIO H [POSBIEHHEM HANOKEeHHBIX MeTaMop—
joreHHo=-ruApoTepManbHeIX npoueccos. [1paKTudecKkas 3HAMHMOCTL Ca—
MHX KHaHHTOBBIX crnaHueB 3oHu KeiliB aBnsercsa ofmensBecTHOl M He
HYy¥NaeTCs B OAHHOM Cily4ae B [IONC/IHHTE/IbHBEIX XapaKTepHCTHKAaX.

Cpenn mMeTaocankoB, NepBHYHO OBOrameHHBIX GHOIeHHBIM YIViepOmuC—
TEIM BewWeCTBOM, B MEeTANICIeHUYSCKOM OTHOWEHAH BBIAE/AIOTCH OTHOCSH-
WHECH K TpeM YpOBHSIM, B ODWIEM COOTBETCTBYIOWMM bBbifensembiM B.A.
Tensakosuim u Cs.A.Cupgopenko (1977) mnns nokemGpus B uenom. [lepssrit
H3 HHX OTHOCHTCH K BepxaM KOJ/IbCKOI'o KoMIiluieKca, BTOpoit = K KeiBc-
KOMY M TpeTH} - K 380HENCKO-CYHCAPCKOMY YPOBHSM. YrilepoaucThie
- I0OpOALlI MepBoOr'e YpoBH#A, NMpeaCTaB/leHHbBIE MeTaMOpPH3OBaHHBIMH TeppH-—
resiuiMy ( PPayBaKKH, NenuTh), CMEWAHELIME U XemoreHHsiMH ( Tydda—
TBI, CHAHIMTHI) 06Pa30BAHMGME, CBS3AHEI KAK C WHWCTO TepPpHIreHHBIMH,
TaK H C BY/IKaHOMeHHO-OCANOYHHIMH accoudamuamMd. [ns BTOPOro ypoBHsa
B KayecTBe Yr7lepOMMCTHIX MOPOA XAPAKTEpHBl METANENHTH W MEeTaajleB—
PONeNATE YACTO TeppHreHHoro paja. TperTuit — oTaXdaeTCs BecbMa M-~
POKHM pacnpocTpaHeHMeM ByJ/IKaHOI'@HHO-OCAAOYHBIX ACCOoLMalHik. Yrae-
POOMCTLIME 30eCh SBASIOTCH MeTAMOPQU3OBAHHLIE T/IMHEI, ANEBPONEIHTEL,
CUnMIMTHI, KapbosaTAbie nopoan, TYpbETH, CHHXPOHHOCTE By/KaHH3MAa H
lipoleccoB HAKOMJIEHAR YI{IePOAMCTHIX OCANKOR K KOHIY TPeTheroc srana
HapactaeT. K TpeTbeMy aTamy HakOIVIeHHs YIVIEPOAHCTRIX OCANOHYHBIX HO=
pon B paccMarpHBaeMOM perHoHe OTHOCATCH OTIOXEHHA HeTBepToi oca-
Ro4HOl TomuK [leveHdrH, IOKHONEYEHICKOll cepHH, HIbMO3EpPCKOR M pPOYK-—
CHHCKOff Tojil H TOMHHIcKoif cepuu [leuenrcko-Bapayrckoro nosca.

¥rieponficThiM NOPON&M BCeX Tpex sranop obbidHo CBORCTBEHHA CYilb—
dupHaa (Konwenaunan) MUHCPANKIAUMS ¥ WHPOKHHE CHEKTD pyRoTeHHBIX
leMEeHTOB, O6GHAPYXMBAIOIMX MOBHILeHHLIe (oHOBLe conepmanus. OT
BTOpOro K TpeTBeMy aTamaM Cpend HMX yBendYHBaeTCH poib 3IEMEHTOB,
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KOHUEHTpalHia KOTOpbIX pacTeT oA BAHAHHEM NpeuecTBYOWero U CHH—
XPOHHOIO OCHOBHOI'O W NHKPHTOBOIO BY/KaHH3Ma, — XpoMa, HHKenls, KO-
6anbTa, MedHd, BaHaOoMsa, — a Takxe obllee codepxaHHe CynbpHOHOM cephl.

[JerancHOoe H3y4yeHHe MOPOA MepBOor0 YPOBHHA, MO CYWECTBY, TOABKO
naunHaeTcs: O BOGMOMKHOM METa/I7IONeHHYeCKOM 3Ha4YeHHH BTOPOTC YpoB-—
He TFOBOPH/OCH Beiwe. [1Oo-BHOAHMOMY, OHO MOKa HeNOOLEHHBaeTCs, YTO
y®e oTmeuanoch B NMTeparype (Benekos u ap., 1977).

CynbuaHo-yrne POAHCTEIE OTIIOXEeHHS TpeTbero ypoBHS NpeacTabBilsg—
10T, NO-BHAKMOMY, HaHGONLIWHA HHTepec, X BO3MOMHOE BaxHOE MeTail-
noreHHYecKoe 3HayeHHe obcyxnanock eme A, E. ®epcmanom (1941). Cpe-
0¥ OTHOCHIMXCH K HHM 06pasoBaHMil WHMPOKO PACHpOCTpPaHeHBl ACCOLHA—
IIHE BYNKAaHOTeHHO-KpeMHuHCTO( KapfoHATHO) ~yTr1epOARCTOrO | NepexofHo—
ro OT TeppHIeHHO-YI/IepOAHCTOrC K BYIKAaHOI'€HHO-yIVIepoaucToMy ¢op-
maudounsix THnos ( Coaunos, Cunopetko, 1977). Mx pancrefimwemy Hay-
YeHHIO GPefSTCTBYIOT NnoXad OGHaXeHHOCTE M 3a607/I04eHHOCTBE MHOIMX
yuactkos Tlegesro-Bapsyrckoro, mosca. Eciiu ydecTb WHTEHCHBHOE NO-
BepPXHOCTHOE [OYeTBEPTHYHOE BhIBeTpHBAHHEe, MPOSIB/CHHOE B LEHTPANLHOI
M BOCTO4YHOH YacTdX Iosica, CTAHOBHTCH SICHOji HeoOXOAMMOCTb MOCTAaHOB-
KM ONMepaTHBHBIX MOHCKOBBLIX OypoBbIX paboT npH MNOMOIH MPOH3BOAMTENL—
HbIX H MOABAXKHBIX YCTAaHOBOK. :

KapGouaTHbie mMeTaocafo4YHble Nopodbl, KaKk OTMe4a/ioCk BhIe, pac—
OpocTpaHeHbl B paspede OOKeMOpHs perHoHa I1aBHbIM O6pasoM B Me30-
XpoHe W B MeHplledl CTeneHH B naneoXpoHe, BXOOd B COCTaB KakK cob-
CTBEHAO OCAOOYHBLIX, TAK H BYIKaHOreHHO-OCAOO4HEIX accoudanuit., Ka-
peibCKOe BpeMsl OT/IHYaeTCHd HepeNKHM CylleCTBEHHLIM BiHgHHeM Ha Kap-
GoHAaTOHaKON/IeHHe By/KaHH3Ma, B 0cOGeHHOCTH GAa3UTOBOIO H NHKPHTO-—
BOT'O, YTO HAXOOMT BhIp&XeHHEe B PasBHTHH OOIOMHMTOB H H3BEeCTKOBHC—
THIX AOJIOMHTOB C [PHMECHIO MHPOK/ACTHYECKOI'0 MarepHana H MOBLIUEH-
HEIM (OHOBEIM COfOepXaHHeM Xpoma, HHKejd, KobGanbTa, BaHagusd, Me[H.
BepxHepape iCKH# KOMINIEKC XapaKTepHU3yeTcd MOIHbIM OTCYTCTBHEM OpH-—
3HakoB nmogobHoro BiMsHHs. B cBasm C 3THM KapenhcKHe KapGoHATHEIE
noponkl. HHTEePeCHEl [yld MOMCKOB OCAAOYHBIX KOHUEHTpauuil pynoreHHBIX
3JleMEeHTOB, CBS2AHHBIX C BY/IKaHHYeCKHMH NpollecCaMH, Npex[ge BCEero
CBHHIIa, lIWHKa, Mend, KobGanbTa, Banaaud, mapraina, gocgopa. Ilepcnek-—
THBLI NepBHYHOH pyOOHOCHOCTH BepxHepHupelcKHX KapGOHATHBIX TOMm Ha
OCHOBE HMMEWIHXCs NAaHHEIX He BMOJIHe FCHBI, H, NO-BHAMMOMY, He3Ha-
4YHTe/lbHB, XOTHd B HAX H OTMeHalOoTCd /0KalbHble MOBbILEHHbIe KOHIeH—
Tpaudi dochopa H Maprasua.

B cBasu c obcy#naBlIMMHCH BhIlle BO3MOMHBIMH MMePCHEKTHBAMH Xe-—
Ne3HCTO-KPeMHHCTHIX popMaudii HeCOMHeHHBIH HHTepec NpeACTaBifeT HC—
crepgoBaide MeTalloreHHYeCKHX OCOGeHHOCTe# MaNoU3yyYeHHHX KapboHaTt-—
HpIX NOpoj NaneoxpoHa. )

Oco6eHHOCTH SBOMIOLHH EYIKAaHH3MAa H MACMAaTH3Ma B LEJ/IOM yKa-
3LIBAIOT HA TO, YTO ACNOJIHHTE/NbHsle MeTaj/loNeHHYeCKHe [epCHeKTHBEI
MeTaMmoppHIeCKHX KOMIVIEKCOB NaleoXpoHA pelHOHa MOTYT GHITH CBg3a-
Hpl C HauGofee MO3NHHMH H/IM 3aBepllalolHMH — OPOreHHBIMH ACCOI Ha-—
OMEMH KHCNIBIX MEeTABY/IKAHMTOB, MOCKONBKY nocneaHde (OpMHpOBANHCE B

YCTIOBHAX "HHBEPCHH TEKTOHHYECKOI'Oo PeXHMa, CBH3aHHOH C HHM NOBBILIECH-
HOM NPOHHIIAEMOCTH KOpBI AMs IMNIyOmHHBIX dunionnoB, B cBasu c aTuMm,
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‘HanpuMep, BHAMMO, cileayeT 6Goflee TIIATeNbHO M3YYHTh IE@OXHMHYECK Yo
CHeuHaNn3alMio ByNKAHOIeHHO~0CaNoYHbIX accolHanHii BepXxHeit 4acTu
KeliBHsl B HalleM NMOHMMAHHHM, T.€., CTPE/LHHHCKOH cepu#, pasBUTBIX B
ceBepHOi YacTu WmaHapa-Bap3yrckoit 30HbI, H 1e0SMHHCKHX MeTapByil-
KAHHUTOB BepXHero apxed, [lng aHanorob THX TONU HA CMEXHBIX Tep-
OPHAX M3BECTHbI MPOABICHHA PyAHOH MMHEpanu3alHH.

Kapenscxuit BY/IKEHH3M perHoHa, Kak oTMedanoch, OOHapyXWBaeT

| CIOKHYIO KAPTHHY TeoXHMMYSCKOR 3BOMIOIMK M 3aMeuarel/leH MposaBlieHH—
. eM — Brepeble B AoKeMOpHH ~ MPOLECCOB WEe/IOYHOH 3SBOJIIONHH HA YpPOB—
. He O4aroB reHepanuu GasSHTOBBLIX- H NHKPUTOBBIX Marm.

i B MerannorenuyecKoM OTHOWIEHHH B KapelbCKOM KOMIVIEKCe Mpexie
. BCEro MpeiCTABIgIOT MHTepeC TpPAXHAHAS3HT-6Aa3a/lbTOBAs ACCOUMALMS

. Me[eHOCHBIX BY/IKAHHTOB YMOGHHCKOH cBATH MMannpa-Bapsyrckoft 3oHbl
¥ (Eopncoa, 1976; Bexkacoea, [Nywkun, 1975) & BynkaHo-miyToOHWYeCKAZ

NHKPUTOBAS ACCOLMALMS NMedYeHrckoro dopMmanmonnoro tna ([Ipenosckuit

% op., 1976). CamocToaTem-HOoe 3HAYEHHE B META/NIOMEHHYECKOM OTHO-
UWEeHHH HMEeIOT BY/KAHOMeHHO—-OCAOO4YHbIE ACCOLHALHH 380HeXCKo~Cylicap—
CKOI'O YpPOBH§, B KOTOPLIX IWHPOKO NpeACTaBleHbl CYb(HAHO=YTJlepOaHC—
THIE META0CANo4HEe MOpoabl. ECTh OCHOBaHHS CUMTATE HX GJlArONPHAT—
HO#t cpenoft ans popMHEpOBAHMS .CYNb(HOHEIX MeOHO-HHKeIeBbiX -pyn B
6aSHT-rHNep6a3HTOBEIX HHTPY3HBHEIX Tenax,

Bepxrenporepoaoiickie nposB/ieHHs BylkauH3Ma Ha KonkCkoM noay-
OCTPOBE [OCTOBEPHO He M3BeCTHhl. B To xe Bpems cyblielDuHbIe Byil-
KaHATH M fafikoBble Tejla 3TOrNO BO3PACTa paclpoCTpAHEHBI Ha comnpe-
[eLHEIX TeppHTOpHAX. [lpeaflpHHAaThie ABTOpPOM I'eoflIorHYecKHe COMoCTaB—
. fleHHH, M3NOMWEeHWe KOTOPbIX BLIXOOMT 38 PaAMKM OAHHOK paboTel, NOKA3bi-

BalOT, YTO CHCTeMa NM3BIOHKTHBHBIX Hapywenu# Konbckoro pudproresa,
KOHTPO/IMpylowAaa pasMelleHrEe (paHepO30HCKMX IIEJIOYHBIX MHTPYysHH, B
obGLMX Heprax yxe Obljla 3aloXeHA B BepXHenpoTepoaolickoe BpeMs H
OKA3bIBANla BIHGHHE HA XapakTep pasMelleHHd cpelHe-BepxHepudehckux
OTNIOKEeHHH. DTO ocofeHHO YeTKO BhipaxeHo misf 3oHb Kanpanakuckoro
rpabena, rpe pugpeiiCkHe OT/IOKEHHs, KPOMe TOIrO, HECYT Ciledsl BO3aeit—
CTBHS pA3HOBO3PACTHBIX I'HAPOTepMallbHEIX NpolleccoB, CBA3AHHBIX C pad-
BUTHeM pudroresa, B stom cMmeicne nHeobxoaumo nanbhefillee H3ydeHHe
'y puii:eﬂcuux OTIIOKEeHHIT ceBepo-3anafHoi dacTH Konbckoro mosiyoctpo-
‘Ba, B ocobeHHoCcTH KapGoHATHEIX M kapbonarcopepxawmuX, Gnaronprsar-
HBIX A9 GopMMpOBAHHS I'MAPOTepPMa/IbHEIX MO Npupcae PYOHBIX H Hepyn-—
HBIX MOIe3HBIX MCKONAEMBIX. ;

WanoxenHsle crefeHHs M BEIBOOBI [03BOJSIOT CHOPMY/IMPOBATH HEKO-—
TOphle OflMe 3aKMIOYeHHs MEeTajloreHHYecKkoro miana, [lo-BuouMomy,
Hanbonee BaXHLIMH H 3AC/TYXHBAIOMWME [DUCTANBHOrO BHUMAHHA B Me-
TalfNoreHHYeCcKoM OTHOWEHHM YPOBHAMH obmero paspesa nokembpus pe—
THOHA SBASIOTCH: CO e PXKalliii. Kele2UCThle KBAPLUMTH apXelcKui, THKILe -
3epCKo-KelBCKUii ¢ ero IIHHO3eMHCTHEIMH H yIile POAHCTBIMH OT/IOMEeHHS—
MW ¥ KapenbCKoli 3A0HEMCKO—-CYHCApCKHi, OT/HYAIOmMMACH COoYeTaHHeM
BYlIKaHOIMeHHO=-OCAQ0YHEIX obGpasoBaHuil, CyNbGHAAHO-YTIEPOAMCTLIX, IilH=
HO3eMHCTEIX M KapOOHATHEIX MeTaoCalKoB.

[lepprlit M3 HasBaHHLIX ypOBHel XapaxkTepu3yeTCd B OCHOBHOM OCaX-

JQeHHeM B 3K30NeHHBIX YC/IOBHEX pyAHOI'0 BemecTBa, BBIHOCHMOI'O Ha
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NOBepXHOCTb. IMyGHHHbIMA (uilonnami. Bropo#t sameuarenen nepsocre-—
NeHHbIM 3HAYeHHEM SK30r'eHHbIX GAKTOpPOB, M [peX/[e BCEero BHIBETpPH-
BaHHd, NN MODWIM3ALUMM W NepeHoca pyOHOrO BelecTBa, o6pasywouwero -
neppHYHBEIe KOHUEHTpAalMH TaKXe B S9K30IMeHHBIX yc/ioBusax. Tperuit ypo-
BEHb, BO3MOXHO, HaubONee BaxHbIl, OTNHYaeTCH codeTaHdHeM pana bBna-
rONpHATHLIX B METannoreHM94ecKkoM OTHOIWEHHH (aKTOpoB, K&K SK30reH-
HbIX, TAK ¥ SHOOTeHHBIX. K MepBelM OTHOCATCH BLICOKAg CTeneHb oca-
nouHo# nuddepeHIMANHA PH - AOCTATOYHOA HHTEHCHBHOCTH BLIBETPHBAHKS
H MOIlHEIE MNpoLleCCHl HAKOIIeHHs GHOreHHOI'o OpraHHYecKoro BellecTBa,
KO BTOpBIM = BJIHgHHEe ByJlKaHuama, ocobeHHo 6a3allbTOBOI'O M IMHKPHTO-
poro. [lns 2TOro ypoBHs XapaKTepHEl TaKXe OCOGEHHOCTH, GAAarompHsT-
cTeyromne ShheKTUBHOMY PA3BHTHIO HAaJIOKEHHBIX MeTaMOPQOTEHHLIX M
IOBeHMIIbHBEIX THAPOTe pPMAalbHLIX pyncofpasaynomMx npoueccos. B uncne
aTHX ocoBeHHOCTEH - BBICOKHil, peanuayiommiica npH mMeramopdrame duio-
HOHBI# MOTEHUHMAN CAMMX OCAHOYHBIX TOJILl, COAepMAUMX NepBHYHO IVIH-
HHCTEIE M KapbOH&THEIE MOPOABl C YrePOAHCTHIM BEWecTBOM H Cynbbu-
namu (Cupopenko u ap., 1978; Tensxos, Cumopenko, 1977), a Takke
BIMgHMe HA pypoobpasyolue gBeHHd MOAa4M INIYOMHHBIX I0Be HUIBHBIX
pacTBoOpoB, OOYCNOBNEHHOE NPOLECCAMHM DasBATHH DPHYTOTEHHHIX CTpyK-
Typ., MeXaHHaMBI I'IyOHHHOH WENOYHOM SBOMIOUMH 30H MArMooGpasoBa-
HHsl, NO-BHOAMMOMY, TAKOBEI, YTO MOI'YT OBeCne4YHBaThL BBIHOC H3 HHX

A MUTpauyio B Bellejiexampe o6/1aCTH KOph peMHYECKHX KOMIIOHEHTOB —
MarHHs, Xenesa, a TAKXe pAna pynoreHHnx snemenrtop (lTpenoBckwuit,
1977; Tpenoscknit, labpunenko, 1976).

BelHOoC ¢eMH4eCKHMX, pPyHOreHHBIX M PeOKHX SVIEeMEHTOB W3 30H riy-
OMHHON WEe70MHON SBOMIOIAH MAarm, No-BHAMMOMY, MOWET OCYWEeCTBAATH-
cg 1 B objlacTgx NpoABNEHHS pervoHanbHOro MeTamoppuama. K sTomy
Kpyry €B/I€HHi, BO3MOXHO, OTHOCHATCH npouecchl GasupuKALMH MeTamMop-
(MYeCKHX TOMNI, BEIABNEHHBIE B K/1aCCHYeCKOM BHpge Ha Annase (H.T.
Cynosuxos, 1956 r.), ¢opMHpoBaliie pyOOHOCHBIX MarHe3HANBHBIX MeTa-
comaruros ( Muxainos, 1975 r.). [omiHsl GHITH NPOAHATH3HPOBAHE! C
ManaraeMoii TOYKH 3peHHS PYNOHOCHBEIE I'HeHCBI-MEeTACOMATHTHI [OBbLI-
MeHHON MATHESHAaNbHOCTH, MaBecTHhie B $uaasumun ( Kahma, 1973;
Rouhunkoski, 1968r,).

[puxoAHTCS NPH3HATH, 4YTO noanﬂexapeﬂbcxuﬁ aTan pPasBHTHA peruo-
Ha [0 COBOKYMHOCTH OGCYXNABUMXCH NMPHYHH H MO peanbHEIM OAHHBIM O
PYOOHOCHOCTH TEpPpPUTOPHH ABNgeTCd Haubollee 3HAYMMOA MeTannoreHn—
yeckolf snoxoit B nokembpuitickol ucropun Konkckoro monmyocTtpoBa.
PynooBpasyompe npoleccel 3TOro BpeMeHH, eCTeCTBeHHO, MOIH 3a-
TPArEBATL #e TONLKO NO3AHE-CpPe AHenpoTepolofickue, HO ¥ pce Conee
paHHHe [0 BO3PACTY METaMOphH3OBaHHBIe CyNpaKpyCTajlbHble H HHTPY-
3HBHBIE KOMIMIIEKCEI,

Kpome nepeyucreHHBIX paHee Tpex IVIABHBIX NepCneKTHBHBIX ,ypOBHej
paapesa nokemMbpHus perdoHa Ha OCHOBAHHM NpOBeAeHHOTO ob6CyXaeHHS
NONONHUTENBEHO NOMKHBI GbITH HA3BaHbl CNab0 H3y4YeHHbIE [0KAa. Ha Hawejl
TeppHTOPHH YPOBHH, OTHOCHIIHECS K NO3[HEMY Na/leoXpoHy, — CpeaHeKa-
penbckut ( ymMEGuHCKO-KyaTCApBUMHCKHMA Win cofcTeenno arynudicxwi) u
BepxHepudpehicknii (KWILAMHCKas ¥ BONOKoBas cepuu),
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3AKJ/IKOHEHHUE

PaccmoTpenssie B pabore obummke nonokeHHd, METOOMYECKHe Npue-
MBI H MX NpHMeHeHHe CIIY)AaT, KaKk HaM npeacTaplseTCs, WILOCTpaunei
BO3MOXHOCTH M HeOGXOOMMOCTH MpHB/IeYeHHs NETPOTEOXHMWYECKMX nan—
HBIX NpH H3YYeHMHM MeTaMophH3O0BAaHHBIX CYNPaKpyCTallbHbIX KOMINIEKCOB
goKe MO pus.

Ha Hacrosmem sTane uccnenoBaHuit B yuclle APYTMX, CBA3AHHBIX C
rAaBHBIMH NpoGiiemaMu HaydeHus gokem6pus (Cupopenko, 1975a, 1977;
A.B.Cupopesko u gp., 1978 r.), Moryr GeiTh HaMedeHsl TpM HAlpasie-
HHSl UCMO/b30BAHMS MEeTPOreOXHMMHYECKHX XapakTepPHCTHMK [PeBHHX OCA-—
AOYHO=~MET a8MOpPHHYECKHX KOMIIIEKCOB,

Ileppoe HanmpaB/NeHHE - pacno3HapaHHe NePBHYHOM,
poMeramophuueckoli NMpUpoasl MeTAOCAnoYHBIX W MeTamMarmMaTH4eCKHX
{Bynxann_qecxux H HHTpy3HMBHEIX) oBpasopannii, 3To HampaBleHHe BaXHO
U camMo no cebe, Tak KaK OHO obecneynBaeT BOCHPHATHe I'IYGOKO M pas—
HOOBpasHO MeTamOpHH3OBAHHBLIX TOPHBIX NMOpO;a AOKeMOPHS B HMX NepBMd—
HOM OO7HKEe H MPOMCXOMIOEHMH, OTKpPBIBAS TeM CAMBIM NYTb K NPHMeHe—
HHIO K HMM MeTONOB HCCNEeNOBAHHA W MHTepnpeTalny, COBIYHBIX ¥ XOpo-
o paspaboTaHHbLIX OJIs HeMeTAaMOphH30BAHHLIX HX (AHEepPO3OHCKHX aHA-
7loros.. :

Pacha'rpnBaeMoe neppoe Hanpap/ieHHe HeBOJ/lbHO CTAaBHT 3ajavy Aalb-
Helillelt paspaGoTku yrayGneHus obueli neTporeoXHMHYeCKOH CHCTeMaTH=—
KH OCANOYHBIX H MarmMaTH4yeCKHX I'OpHBIX MopoAd, He3aBUCHMO OT HX BO3-
pacra W cTeneHM MeTaMoppuuecKux npeobpasobanuit. ¥IMeHHO nerporeo-
XHMHYECKas CHCTEMAaTHKa TOPHLIX NOpoa NokHA ObiTh HauGonee BCeoGb-
eMiliole it M yHuBepcanbHOM, OTpasalomefi Haubonee CyUEeCTBEHHBIE Hep-—
TEl COCTaBa rOpHBIX MOpoA, CoaepXallel YeTKHe YC/OBHble BHYTpPeHHHE
rpaHnnel. Takas CHCTeMaTHKA OOMKHA CYXUTE OOIKM 3TANIOHOM M Mep-
KOH, nospoagiomeii, B 4YaCTHOCTH, NPeANPKHHMATEL YyCHWIMS MO NOHCKaM

B npupone Tex rpynn nopog, KOTOopbie HeAoCTATOYHO H3BECTHblI H H3Y4Ye-—
HBl HA KOHKpPeTHOM perHoHanbLHOM MaTepHane.

B nepcnexrupe nerporeocXMmuuecKkas CHCTEMATHKA TODPHEIX NOpOQ ACH—
MHa raybokKo yBS3bIBATBECH C KACCHOMKAUMAMH T'OpHBIX [MOpoa MO HX MH-—
HepajilbHOMy COCTABY M CTPOEHMIO, CrocobCTBYs MX YIYHIWIEHHIO B mjaHe
Npubnnxenns Kk Haubonee YeTKOMY OTpakeHHI0 eCTeCTBeHHLIX CBasei H
fIHHK} pasBHUTHA NPHPOAHLIX ACCOUMALMH INOPHBEIX nopoa.

Pacnoanabanue nepBudHOH NpUpoaEl METAOCANOYHLIX M MeTAMArMa—
ThHueckux obpasoBaHuii MO3BOJIgET Ue/leHaNnpapieHHO M3YYaTh KOppens-
IMOHHEIE 3ABMCHMOCTH MEXAY NeTporeHHbiMM, PYAOTEHHLIMH W DeKUMH
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IleMeHTaM4, CBA3aHHbIe C I'VlaBHbIMH XapaKTepHbBIMH YeprTaMH CearMeh-
ToreHeaa ¥ MAarmMaTuamMa., 3TO MOXKeT ObITb OOCTHMHYTO TeM, HYTO TOH-—
KHE CBg3H MeXay KoMioHeHTamu GyaoyT HCcllefoBATHCA He MO ,HECOp—
THpoBAHHEIM” BHIGOPKAM, COOTBETCTBYIOWMM KPYNHbBIM NPHPOOHBIM 00BeK-
Tam TeX WA HMHBIX PEerMoHOB, 4 HA OCHOBE CMNelHalbHO OpraHU30BaHHBIX
rpynn npo6 ¥ o6pasluoB TFOPHLIX MOPOA C YYETOM HMX NepBHYHON NPHPONBI
U KIaCCUPUKAUNOHHOM NpuHaaleXHOCTH., HeM perancHee onpepengercs
NPHHAMMIE KHOCTL METAMOPPUTOB K TeM MM HMHBIM CHCTeMAaTHYeCKHM
rpynnaM o AX NepPBAYHON NPHHAONEXHOCTH, TeM lejleHanpaBleHHee H
sppeKTHBHES CTAHOBUTCS NpPUMEHEHHE K HHM NEeTPOreoXHMHYEeCKHX MeTO-—
OOB M IiIybxe MPOHHKHOBEHHE B CYMHOCTHL AOKeMOpPHHCKHX NpoleccoR
SK30IeHHOI'0, MACMAaTOreHHOTO W MEeTAaMOPHOreHHOTO NOpoanedpa3oBaHHs.

Co6CTBEHHO MeTPOreoXMMHYECKOe UayueHue mMeTamMoppuros — Ges ne—
pecyeTa HX XHMHYECKOI'O COCTABa HA BO3MOXHLIY neppHuvHbLIN MuHepaib-
HBli ~ ABNSeTCHd He BBIHYMOeHHbIM, 8 CAMOCTOATEeNbHbIM M BaXHBIM 3Ta-
noM Hu3ydeHHs mMeTamoppuToB. [lpeacrabnenue HX XHMUYECKOro cocTaBa
B Buae Bo3MOKHOrO (HOPMATHBHOI'O) MIHEPAIBHOI'O COCTABA NOIDKHO 38~
K/IIOYATE [ETPOreoXHMMHYECKoe H3ydeHHe MeTaMOpPuTOoB, OBITh OOHMUM U3
KOHe4HBIX pe3ynbTaTOB HCCeNOB4HHS M pacCMATpHBATHbCH MOYTH BCerana
Nl KAK BepogTHOe NPUG/MXeHHe B CHIly MHOXECTBeHHOCTH (QaKTOpPoBR
W fyTed noMeTamMopguyeckoro obpasoBaHMs NOPHBIX MOPOR M BHICOKOH
KOHBEPreHTHOCTH COOTHOWEHHMIT XMMHYECKOro H MHHepallbHOI'O COCTABOB.
B ocoBespocTi »TO KacaeTcs ocafouHelx obpasopanuif. Bo Bcakom cny—
Yae [epecyYeT XHMHYECKOro COCTaBa MeTaMOpPHTOB Ha MHHEepPAJILHBIA -
B HacToflee BpemMd 3apava Oonee cnelmansHasa H y38Kas, 4eM olpefe-
NeHHe MX MPHHAMICNKHOCTH K TeM WIH HHBIM Noapasfe/leHHsM [eTporeo-—
XHMHYeCKOH CHCTeMaTHKH,

[Ipuduuner resepalbHOrG CXONCTEA APOLUECCOB A0KeMOpHiickoro u ¢a-—
HepPO30HCKOro nopoaootpasoBadii W COXPAHHOCTH BeoylMX 4YepT XHMH3-—
Ma [pd peruoHanbHoM MeTaMopduaMe TOpHHIX nopoa ofecneuuBaloT a0-
CTOBEPHOCTEL HHTEpnpeTamdd NepBHYHOR npupons MeTaMoOppUTOB Ha NneT—
poreoxHMHYeCKol ocHoBe, B To e BpemMf NpHXoouTcd OTMETHTEL HBHYIO
‘He[IOCTATOYHOCTE 06beMa CBedeHHil O XHMH3Me HeMEeTaMOpPUIOBAHHBIX
TOpHBIX NMOpPOA (paHepo3cs, HeoOXOMMMBIX IS (OPMHPOBAHHSA STANOHHBIX
Tpynn TOPHEIX [OpOA, CAyKAaAUMX ANA pA3paGOTKH H YTOUYHEHHS KpUTepH-—
©B pacno3HaBaHHs NepBHYHOA npupoabl MeTaMmoppuToB, CopepueHHO He-
AocTaTtoyed obbeM aHa/lHTHYECKHX CBefeHHH MO TakKHM OCAdOYHBLIM MQo=
pofaM $aneposos, KaKk I'NIHHHCTHIe H KapGOHATHbIE. '

[To nepeoMy Hanpap/leHH}O Tenepb y¥Xe MHOPHMH HCCllenoBaTe/laMH
OOMyHeHBl AapHBIE, CBUABTENLCTBYIOUME O BecbMa GONbIOM pasHoobpa-—
3uA AOKeMOpPUUCKMX OCANOYMHBIX M BYNKAHMYeCKHX o6Gpas’oBaHHit M O NPHH-
MM ANBEHOM HX CXOACTBE C© haHepO30HCKUMH. DBOTMIOUMOHHEIE H3MEeHeHHS
BO BpeMeHH BbipameHbl NpeXfe BCEr0 B PacnpoCTPaHeHHOCTH M COOTHO-
lWeHHH TeX W/IH MHbIX THIOB ¥ TPyHn nopoa. $parMeHTApHOCTE MATepHA-
0B He Bcerna no3poiigeT MOPOH3IBOAWTE NONCYETL] 00Bbe MHBIX COOTHOWEe=-
Huii THnos nopond. B To ke BpeMda Takde noncdeThl Kak OyTh K Nonyye-—
HUIO BaXHOW HHPOPMALHMH O A0KeMOpHH, NO=-BUAMMOMY, HEeODXOAHMO Mpo-—
H3BeCTH B nanbHejimem, nanpumMep mis Kapeno-Konscxoro pernoha.
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PTopoe HanpaBlleHHEe - NeTporeoxdMHYeckoe
payden¥e accounauMii MeTamoppuTOB Ha OCHOBe NpeacCTaBneHHit o6 HX
MepBUuHOl ppupofe ¥ MCNONb3OBAaHWE Noly4daeMmol MHPOpMALHH and no-
@HAHAY YCNOBUE MX BOSHMKHOBEHWS KaK NepPBHYHO OCANOYHBIX, BY/KAaHO—
PeHHO—-O0CAaNOYHBIX H BYIKAHO-IIYTOHKYECKHX accoumannit, 3gech OAHOH
a3 HAuGOee WHTEPECHBIX M MEpPCHeKTUBHEIX 3anAY NpencTaBiaeTCs Bbl-
gBieHHe ocobeHHOCTel NAaneoTeKTOHHYECKOro .pexuMa ByiKanuama, Ce—
 AHMEHTOI'eHe3a ¥ HHTPY3HMBHOro marmarusma. CBegesus, fOyYeHHbIE
HEe3ABMCHMO 10 TPeM Ha3BaHHBIM JIMHASM MOpPoaoobpas’oBaHud, Kag Mno—
| KA38HO, B YacTHOCTH, B faHHOH paboTe, obnamaldT BHICOKOH OOCTOBEp-—
HOCTBI. B npuHuMne oHH MOryT 6BITE HCNONB3OBAHBI ISl YTOYHEHHH
GOPMALHOHHON} MPUHANNEKHOCTH ACCOLMANH TMOPHBIX nopon. B sToMm oo~
HA H3 NpHYMH ocoboil MeHHOCTH NeTpPOreOXHMHYeCKHX CBedeHHi No Me—
TaMoppHY9ecKHM KOMINIeKCaM AoKemOpHs, 14 KOTOPBIX eoflorHdeckas
HHGOPMAlNS HepeOko #AB/IgeTCH ¢parMeHTapHOR M HeJocTaTo4HOH,

O6paboTka NeTporeoXHMHYECKHX AAHHLIX C LEbi0 PEKOHCTPYKUHH Ha-
NIEOTEKTOHNYECKHMX PeXHMOB CeaHMEeHTOr'eHe3a M mMarMaTH3ma paHHero .
poxemOpls nokasnipaeT, BO-NEPBLIX, YTO OETPOreOXHMHYECKHX AaHHBIX
f0 $aHe PO3OHCKNM ACCONMAUNSM TOPHBIX NOpPOA #BHO HeaocTarouHo, Oco-
BeHHO OmyTUME HeXBaTka ODODmMEHHBIX OAHHBIX 10 XHMH3MY HYeTKo 06—
PHCOBAHHBIX M OPU3HAHHLIX QOPMALHOHHBIX THNOB, Npexae Bcero ocanod-
HBIX, TaKux, HaOpuMmep, Kak ¢nymebnie, Monaccosble, aCnhAHbIE H aApyrue
jopmatnu, Bo-BTOphIX, B TeopeTHYeCKOH I'eonOrHYeCcKol /HTepaType ouly—
waeTcs HegoCcTaTOK OOOOLIEHHEIX XApAKTepPUCTHMK OCHOBHBIX THIOB 3~
MEHTAaPHbIX TEeKTOHHYECKHX peXHMOB, T.€. CheUHa/lbHBIX ONUWCAaHK# NAaneo-—
TEKTOHHYSCKHX pexHMOB DOPMHPOBAHHS TeX HW/IH HHBIX THOB OCAJOYHLIX
H MarMaruyeckux gopmaumi, ]

TperTwbre HanpabaeHHe = ,CKBO3HOe” HeTPOreoXu—
MHYeCKoe #3yyeHHe obwei ncroﬁun A 2BOJIIO LMK CefgHMeHToreHesa M
Marmarusma nokembpHs u ¢aHepososd. B ganHoli paGore sTo Hanpasie-—
HHe HCC/efOBAHHH 3aTpOHYTO JMlIb B [HiaHe [epHONH3alUHH reollornye-—
CKHX COORITHI paHHero noxemGpusg. Kak 6bIIO NOKA3aHO BeIUe, HAMEYAa—
eTCH fiBHag BO3MOMKHOCTBL HCIIO/IL3OBAHHME MVIA STOH LellH NeTpPoreoxH-—
MHYECKHX AaHHLIX, OCODEHHO HHTepHNpPeTHPOBAHHbIX B ACNeKTe 3BOJIOLHH
NaneoTeKTOHWYECKHX YCNOBHE CeaHMeHTOr'eHe3a M Marmarusma. HauGo-
flee uHTepeCHbl naHHbie 00 M3IMEHEeHHWH BO BpeMeHH MeTporeOXHMHYeCKOR
Crneuuduku oCAanKoR ¥ MATMATHTOBD M SBOJIIOLHMH yCNoBuUM HX 06pasopaHug
B CBA3M ¢ HAMEYAKMKMACH BAKOHOMEPHOCTSMH DPASBHMTHS KOPHl H MAHTHH
3emnu. Kak nokasamo B paGoTe, HApany C STanaM#, OTBEYAIOWAME Mpef-
CTaB/leHHI0 0 MerauMkKinax, MoryT OblTh BbhigefleHsl eme Oofnee KpynHhle
floapasapenieHda reo/lOrHYeCKoill NepHoOAH3allld, BepPOgTHO HMeIoUHe MiH—
TelbHoCcTE OKos1o 1400-1600 max ner.

Hakonen, Bcs COBOKYNHOCTH NETPOreoXMMHYECKO# HHPOpMAUME W BE-
BoOoB, noyyyeHHBIX Ipd ee ofpaGoTke, MOMHMO CBOEr0 TeopeTHYeCKOro
CMBICTIa MOXET MMeTb W NPaKTHYeCKHH - KaK BOAMOXHBIji [1OKasAaTellb
MeTanioreHH4eCcKoil NepCHeKTHBHOCTH TeX H/IH HHBIX OCAaAo4YHO-M2TAMOp-
Pprueckux accouManii ¥ CBE3AHHBIX C HHMH WHTPY3HBHBIX KOM/IEKCOB
W TeX WM MHBIX CTDPYKTYPHBIX 3/Ii@MEHTOB TeppHTOpuH. B pabore 3To
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nokasaHo npumesuTensHo K Kapeno-Konkckomy peruony. Henbaga aabbi—
BATb, 4YTO [pPABH/IbHAA NANCOTEKTOHHYECKARd HWHTepnpeTaunsa KOMIWIeKcon
TOpHbIX nopod cama no ceGe MoXeT GBITE HCNONb3OBaHa Mg Lejiedl Me—
TANNOIeHMYSCKOTO AHANIA3A W MpOTHO3a,

Bo Bpemsa Hanucahusi aToM paGoTH ABTOPOM MOCTOSHHO BANSa Bhbi—
ckaaannaa akam. A, B. CHOOPeHKO MBICTE O HEOBGXOOMMOCTH M MIOAOTBOP—
HOCTH NpHMeHEeHHs K MOKeMODPHH#CKAM KOMIWIEKCaM T'OPHEIX MOpoa MOAXO—
A0oB H-MeTOn0B, paspaboTaHHblx Ha obwekTax daneposos. Ecin B Kakoii-
TO Mepe ynaloCk NOKA3aTh [pPABOMEPHOCTh MPHIIOMeHHs 3TO#f ‘MeToao-
AOrH49eckofi yCTAHOBKH K MeTPOreoXAMHYECKOMY HCCIIeNOBaHKd MEeTAMOp-
pHUeCKHX KOMIJleKcoB nokemObpud, apTop 6yne'r CHYHTATE HaMeuYeHHYIO
g cebGsi aapady BhIIOAHEHHOR.
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