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NPEAMCIIOBHE

B momorpagun paccmorpenr Bompock: NeTPOIOTHH MepechllleHHbIX KpemMHe—
SEeMOM arlanTOBEIX INEIOYHBIX MOPOMA: LIE/IOYHEIX I'DAHUTOB, KOMEHOHTOB M HaHTel-
neputos. [larHBN! pajl 1eMOYHBIX JIOPoA BCerna NnpuBJieKall MPUCTAIBHOE BHHMAaHHe
uccienopaTenneil, ¢ OAHOH CTOpPOHBL, B CBA3H C UX 9K30THYHOCTBIO, C [Apyroi —
MOTOMY, 4TO OHM AB/ISIOTCH KOHLEHTPAaTOpamMu HHOGHs, LMPKOHHs, PeAxo3eMenbHbIX
SIIEMEHTOB H OPYTHX MeTalioB.

B nerponorun imenoussIx ‘nepeceimelHbIx NOpoa B [OCefHee NeCAaTHIeTHe
BONPOCOB He yGaBHIOCH, OCOGEHHO B CBSSH C PaSBHTHEM TOUHBIX MEeTONO0B HCClle—
AoBaHus BEUECTBEHHOTO cocrasa. OCHOBHbIE M3 HHX — YpPOBEHb 3apoXaeHns le—
fIOYHO-TPAHUTHEIX pacINIaBOB M cOCTaB CyGCTpaTa - pelaioTcss pasHBIMH HCCHeno—
baTenamu HeoaMHakoeo. Hapamy c kxopopoit runoresoif LMpoko obeyxnaerca mMo-
Aeqb SapoXIeHHs WelOYHO-I'PAHMTHBIX PACIUIABOB B MAHTHH, IVIABHbBIM obpazoM B
CBASH C HX CNelupHYeCKol IeolorHYecKOoH MNosulmeil (npuypouenHOCTE He TONBKO
K KOHTHHEHTATILHBIM CTPYKTYPAM, HO M K OKEaHHYeCKHM pudTaM, a Takme K BHYTpH~—
TVIHTOBBIM OKEAHMYEeCKHM OCTPOBAM) M AAHHBIMH CTpOHLMEeBOH usoTonuu. Cneayio—
il GONBIICH BONPOC — 3TO TEMIEpATYPHBIE THIBI pacmiapos. [lo MuHepanbHOMY
H XHMHYeckomy cocTaBy (KBapll + KamMHATDOBBIH ToneBofi wmar + EeoYHEIe
BRICOKOMXe/e3HCTrIe aMpubo/l ¥ MUPOKCeH, GeaHOCTh IMIMHOBEMOM M MATHHeM) OHm
flonapaioT B HEUSKO-Cpe[HeTeMIepaTypHyo TpyINy paciulaecs. BumecTe ¢ Tem B
CTPYKTYpax 3emilH J0CT&TOYHO WHPOKO pASBUTEI adxhySHBHEIE KOMEHAMTEI, MaHTel—
TIepUTHl § KOMEHAHTOBEIE OGCHAMAHEI, YTO CBOMCTBEHHO BEICOKOTeMIepaTy pHbIM
accomMamasaM, [IpoTHBOpeYHBEl M OAaHHBIE MCCIEAOBAHN TeMleparyp IoMOreHH3a-—
I pacniaBHBIX BKoveHH#. He sapepmena eme auckyccus o Tunax CTPYKTYD,
KOHTPOMUPYIOUMX WEOYHOKACIEI MArMATH3M, 8 TaKXe O MEeCTe erc B SBOMIOLHH
CKnag4aTeX odnacTeli, miathopM, OKeaHHYECKHX U KOHTHHEHTANbHBIX pPUGTOB,

Bece 310 nobyamno Hac BHOBB obpaTHTBCSL k OpoGlieMe IIeIouHBIX nepecki—
LLEHHBIX IOPOA, HO YXKe C IpHB/IEYEHHEeM HOBLIX I'eONOTMYECKHX H AHAIHTHYCCKHX
AaHHBIX. B OoCHOBY MOHOTpaduH MONOKEHE! OPHTHHATLHBIE MaTepuaskl aBToOpoB
IO HeIOYHEIM IpaHuTaM M kKoMeHauTam Bocrounoro Kasaxcrana, CrpykTypHO
M NO BospacTy uwenounble nopoarl Bocrounore Kasaxcrawa yeaswmsaiorcs o npo—
ABJICHHAMHA LeOYHO~TPAHHTHOIO MarMaTuaMa repunHckoil l0xmo#t Monromum, xo-
TOpEIE OCBelleHbl Mo onyGnuxkoBaHHBIM MaTepHanam B.U, Kopanenko, B.B. Apmo-
moxa, A.B. Topernana, H.B. Bnannikuna, C.B. Bpannra u npyrax reonoros.

[To Topromy Anrtan mcnonbaopaHbi OnmyG/HKOBAHHEIE MATEepHAlbl, 4 TakKe Hpobbi
WeMoUHEIX IpaHuTOB, /10GesHo npenocTabinenusie M.A. Heuaepoif, 3a uro aBTOpE!
BBIpaXaiwT el IiyGoKylo NpHAIHATENBHOCTE.

B pabore oGo6IeHt! HOBble OAHHBIE [O I'EOIOTHE 1 BellleCTBEHHOMY cocTa-
BY WeNOYHO-I'PAHMTHEIX accolMallii IMapHedlunX npoBuHIMA 3emmn, B 3akmoyemmn
CYMMUPOBAHEI OCHOBHblE BBIBOABI [O [METPOIOTHH,

ABTOpCTBO I7ap ykasaHo B OrnapneHun. OCHOBHBIE [O/I0MEHHs paboTe!
obeymaenst ¢ B.M, Kopanenko, I'.B. ITongakoBbiM u 3.I1. MaoxoM u [OMoeHsl Ha
Tpeteem Kaszaxcranckom [IeTPOJIOTHYECKOM COBellaHui, AHaIHTHUYeCKHEe HCCIeN0—
Baxus BeinonHenel B MMIP3, UIT CO AH CCCP u B Anraiickom ortnene MILH
AH KaaCCP,

Aprope! 6naropapar O.[1. Eptywenko, T.B. Tpyuxkux u B.JI. Koanopy aa
MoMOUE B OGOPMIEHMH MCOHOTpadHl,



KA3SAXCTAHO-MOHI'OJTILCKAA TTPOBUHLIMS
WEOYHBIX T FPAHUTOB, TPAHUT-TIOP®HMPOB U KOMEHMTOB

CTpykTypHas nosumms u BHYTpPEHHEe CTPOEGHHE ITPOBHHLMM

Apean paspHTHS NOS/HEIepUHHCKHX TPAHHTOB H KOMEHOHTOB, NPOTATrHBAIOUMXCH
ua lenTpansuoro Kasaxcrana 4epea Tepputopmo KHP B [0xuyic Monromuo, pac—
fonaraercs B cpenHeii.yactu LleHTpaneHo-AsHaTckoro cknaguaToro mosgca, 06—
PASOBAHHOIO KATIENOHCKHM M I'ePUMHCKHM TEeKTOIeHe3oM; NOoAYHHEeHHOe pPacHpoCT—
paHeHHe B HeM HMeIOT Galika/lbCKHe CTPYKTYphl, claraiomme BBICTYNBI. JPEBHEro
KPHCTAITHYeCKOI0 ¢yHnamMenrta. ImasHeivu CTPYKTYPHBIMH 3/IeMEHTAMH pacCMaTpH—
BaeMOH YacTH [0fca gBlISoTCH TopHo-AnTaiickag u CeBepo-MoHroguckas kaje—
nouckue, [Lxynrapo-Banxamckas, 3aficanckas u 0 xao-Monronsckas repumsckue
cknanyaTeie o6nactu (pue. 1), B CpefiHe#l 4YacTH NpPOBHHIMM Ha TeppuTopun  KHP
pacrnonoxena oflWMPHAaS Mes030HCKO-KaiiHOSONCKAas [kynrapckas Bnanmsa, oTmo—
MEHHS KOTOPOH MepeKpHIBAIOT APEBHHE CTPYKTYPHI H 3HAYHTENLHO OCTIOKHSTIOT
YBASKY [OfICOB UIENIOYHOI® MarmMatusma KasaxcTaHcKoH u Monronsckoit wacreit
MPOBUHILMH,

Ulenounsie rpasuTel u aCCOLMUPYIONMe C HHMH KOMEHIHTBHI IPHYDPOYEHE! IVIAB—
HBIM O0pa3oM K 30HAM COUMEHEHHs KAMENOHCKHX M TepUMHCKUX CTPYKTYp; B H0x-
HO#t MoHromnu ouu IIMPOKO PASBHTEI TaKXe BHYTPH I'epPIMHCKON CKIAQYaTol 06—
nacTtd. Bripensiorca cnepyiomue nosica e HO-IPAHHTHOIO MarmaTuHama: [lpen-
uunruackuil; TneymbBer-Caypckaii; Toproanratickuii; mosc Inaproro Monronscko-
ro nuHeamenTa; nosc lo6uiickoro Taun-llang,

Ilpenunuruackmii mosic nmpuypouen x aoHe COW/IeHEeHUS KAaleAOHCKHX CTPYKTYD
Yuurus-Tap6arartag c repuinugaMu [Lxysrapo-Banxauickoli cxranuaTtoi obnacrtu,
[Nosic npocnexupaercs B CyBWUMpOTHOM Hanpapienun Gomee 4em Ha 170 ™M npu
mupaHe 20-25 kM, Ha BocToke on pesko ofpesaerca [maBueiv UuHrusckum
paanomom (oM. pue. 1). B nogce npeobnapawTr Tena CpefHe—KpyNHO3 e PHHCTHIX
STHPHHOBEIX T'PAHUTOB; MOAYMHEHHOE PACNPOCTPAHEHHE MMEIoT @THpPHH-apdBencoHn—
TOBEI® T'DAHHTEl, STHPHHOBblE I'PAHMT-NOPGUDHl M KOMEHIHTEL

- TneymbGer-Caypcknii nosc CTPOT'O0 KOHTPOIIHPYEeTCH 30HOH COMTeHeHMs YuH—
rus-TapGararaiickoit ¥ 3alicanckoli ckmanuaThix obnacreii. IlporamennoeTs mosca
okono 700 kM, MakcHManbHAas wupuHa 30-35 kM. B Hem npeobnagamwT Mansie
Te/la pUGEKHTOBBIX M SIHpPHH-DPHGEKHTOBBIX TPAHUTOB H POH [aeK I'PaHHT-NOPPHPOB
TOr'o e cocrapBa IpH MOAYMHEHHOH PONMH LIETOYHBIX T'PaHOCHEHHTOB,

loproanrafickuii_apean HamMenee Hachimen TellaMH LIeIOYHBIX I'DAHHTOB MO
CPABHEHHIO C OCTaNBHLIMH Nosacami, dPopma ero GMusKa K HM30OMETPHYHOI, B CBA3H
C 4eM ang Hero Gonee ymecTeH TepMmuH "apean”. Crporoit NpHY POYEHHOCTH IlE=,
JIOYHBIX MOPOA K KaKHM-Tu60 KOHKDETHbIM TeKTOHHYeCKHAM 30HAM HeT, BIpoYeM,
KAK HeT 3[eCb M KOHKPEeTHO JIMHHH, pasmensiomell KaneqoHCKHe ¥ repIHMHCKHE
CTPYKTYpbl, MaccuBel 3HAUUTENBHO yoamems: Apyr OT Apyra H pacHoiaraiTes Kak
B repmiHckoM Pynmom Anrae, Tak M B XanenoHokux crpykrypax I'opaoro Anrag.

[Mosc I'mabHOro MOHIONLCKOrO MHHeaMeHTa u I0x#o-Tobuitckuii nosic MPHY pO=—
HEHBl K ABYM CYOWMPOTHBIM CTPYKTYPaM, OTCTOSIIMM Apyr ot apyra Ha 120- .
150 &M (oM. pre. 1), Mx TPOTAKEHHOCTE TONBKO Ha Tepputopur MHP npepbmmaer
1300 M npm mupuse 60-70 kM. IMosic 'naszoro Monroneckoro nuEeamenta
NpHYpPOYeH K 3oHe COWIeHeHUs KalleflOHCKHX CTPYKTYp CepepHoli Monrommm c rep-
IMHCKUME CTPYKTYypamu 10xuoit, Ha ceeepo-samane on counengercsa ¢ 'oproanTaii-
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Puc. 1. lonoxenue UeHTPOB MO3AHErePUMHCKOTO UIEI0YHO~IPAHUTHOIO MaIrMAa—
TH3Ma B CTpykTypax Bocrounoro Kasaxcrama u 10xuoi Mouromun (mo I1.B, Epmo-
nosy, B.B. fpmomoxy, B.W. Kopanenko, A.H. Ileontresy). '

1 - uexon anunaneoazoiickux n1aThopM H BIANMHBI HEOTEKTOHMYECKONO STama
PA3BUTHSA, CIOXeHHble Me3030HCKUMH H KalHosolcKkuMn OTNIOXeHHaMK; 2, 3 -
repuukckne (2) u xanenoncxue (3) CTPYKTYPEl; 4 - nokem6puiickuii Kpucrammi—
HEeCKHH (YHAAMEHT B IepLHHCKHX CKIA0YaThbiX COOpyHeHHax; 5 - weno4Hble I'paHH-
TBI, "PAHHT-NOPQUPEI H KOMEHOWTH; 6 — pasioMel.

Ludper B KBagpaTHeIX pamMKax — mosca u apeansl WeOYHON'O MarmMaTH3Ma:
1 - Ipenunnruackuii, 2 - Tneymber-Caypcknit, 3 — lFopuoanraiickuii, 4 - nosc
rnapHoro MOHIOIBLCKOro THHeaMeHTa, 5 - Mofc NHHeHHBIX xpébtos Tobuiickoro
Taap-llang,

CKIM [OFCOM, HA BOCTOKE YXOAMT HA TeppHropmio KHP (em. puc. 1). I0xuo-
Iofmiickuit mosic pacnonoxen B OCeROH YacTH TepUMHCKOH ckmaquartoii obrnacTu
10xa0ii Monronuu, u B aTom riaBHOe OT/IHYHE er0o CTPYKTYPHOH NOSHLHMH OT
ocTaneHbIX moscoB. Ha cesepo-saname mnogc Fobuiickoro Taue-lllang YXOOHUT
BHaUAne B MmanouayueHHele paiionel KHP, a satem eme 3amagHee npepsipaeTcd
MOJIOALIMI OTIOKeHUusME [LKyHrapcko# BnamMubl, Ypsaka ero o nogcamu BocTtou-
Horo Kasaxcrama sarpynnena. lMoannenaneosoiickue menounsie TPaHUTOHNBLI pa3BH-
Th! B 060HX Nosicax, ofHako Gonee WHPOKO MpOsdBleHbl B [06H~TaHLWAHECKOM Mog—
ce, rae cocpenorodeHo cBhllle 70% o6nema IEeNIOYRO-IPaHUTHEIX  mopud H0maoit
Monrommu. Onu yuacrsyior b CTPOGHHH pANa NPOCTPAHCTBEHHO pA30BmeHHBIX
BYNKAHOTEKTOHUMECKHX AENPecCHi, pasMepbl KOTOPLIX cocTaensior oT 1 ao

7 teIC. KMZ /dpmomox, 1978/. B noscax npeobnanaior puGekuTOBbIE, pubexur—
aCTPOQH/UIHTOBEIE M PHGEKUT—5THPHHOBLIE IEIOYHEIE TpaHUTBl U KOMeHAHTH, OHu
NOYTH MNOBCEMECTHO NepPeKpRITHL rpy60061oMOYHEIME nopogamMu P2—Tl.

Ws npusepensoro kpatkoro 0630pa BUAHO, YTO LIE/IOYHEIE FPAHHUTEI U aCCOLMM~
pymomue  C HAMH KOMEHAMTBI PACCMATpPHBAEMON HacTH Lenrpansno-Asuatckoro
CKIAYATOTO MOACA KOHTPOIMPYIOTCH ualle BCEr0 30HAMH COu/IEHeHMs Kalle[l0HC~
KHX H TepUHHCKHX cTPyXTyp (cMm. puc. 1). Tlosc l'obuiickoro Taue-lllana 10 ko
Moxnronun npuypouen x ocepofi 3oue TepUMHCKON CKnanuaToit obnactu. 3mech
YMecCTHO OTMGTHTI:-, 4YTO eQMHM4YHbLIE Malple Telfa H Oaiku 3THPHHOBBIX I'DAHHTOB
MMEIOTCSI TaKkXe B ocepoit Yapckoit some 3aificaHckoli cknamuartoi obiiactu /Epmo-
0B u Ap., 1983/. Ua-3a orpaHutienHoro mux pACOpoCTpaHeHHa Mbl HX 3Oech He
paccMatpusaem. OnHAako STH HaHHBle CBHISTENLCTBYIOT, YTO B HHTEpecyiomel Hac
4acTH llenTpaneno-Aanarckoro cxnaguaroro [ofCa Ppa3BHUTH IIEMTOYHO-IPAHHTHEIE
4CCOLMalHH [BYX THIIOB, KOHTPOIIHPYeMEIE COOTBEeTCTBEHHO NOT'PaHUYHBIMH M BHYTpPeH-
HEMH CTPYKTYPaMH CK/Iaa4aTeix obnacred. [lepBhle M3BECTHLI B nUTepaType Kax
AKTHBH3ALMOHHEIE, Bropele crenyer, Bepoarho, paccMarpuBaTth B YHCe dH—
HAMBHBIX  accolMamuii OpOreHHOr0 MarmMaTHSMa I'eOCHHK/IHHATBHLIX CHCTEeM,



Ceonorus JepechilleHHbIX KpeMHe3eMOM AarladTOBbIX WENOYHEIX IOpoa

Tneymber-Caypckuit nosc

TneymGer-Caypckuit Nnogc WeENOYHEIX I'PAHMTOB H I'PaHHT-TNOPGHPOB [pHY pOteH
K 30HE COWICHEHHd KalledoHckux CTPYKTyp Hmurus-TapGarartaiickoit ¥ IepiuH-
CKHX CTPYKTYp 3aficaHCcKoll cKnanudaTeiXx obmacteit. lllemounsle rpaHuTEl ¥ rpaHuT-
nophUpsl BEIIENIEHE! 34eck B Kepererac-aCHUHCKHN kKommnekc. B moace paseuTehr
HCKIIOUHTENBLHO Majible Tella H paitki. HJacTo OHM TpyINHpYIOTCH B JIHHEHHbIe
POH, KOHTpPONHpYeMble pas3phlBaMH CEBepo-3alajfHoro, CeBepO-BOCTOYHOIO M MepH—
[HMOHATBHOT'O HaNpaBlleHHsd; peXe OTMe4aloTCs eQMHMYHBIE Tella WM POM H3OMeT—
pHuHO}# ¢opmel. OHH pacnoiIoXeHbl KAk LEeIMKOM B Kale[NOHCKHX WM IeplHH—-
CKHMX CTPYKTYpax, TaKk M NepeceKkaloT 30HYy COWIEHEHHd CKIafdaThlx obnacrteii,
MaxkcHmaribHOe TIPOHHKHOBEHHE WE/I0YHO~-T'PAHHUTHBIX TIOPOZ B TepUHHCKHE CTPYKTY-
pel coctapnsior 20 kM, PasmelleHne ux Ha ypOBHe CTAHOBIIEHHS KOHTPONHPYeTls
PaspHIBHONH TEKTOHHKON CeBepOo-BOCTOYHOI'O HAaIpaBlieHHs C OTKIOHEHMEeM [0
cyGIHpOTHOIC ¥ CyOMepHOHOHAIBHOT'O HalpabieHHil, ['paHuTHbIE Tena 4acTo
HMEIOT XunoobpasHyilo GOpMY H CONpPOBOXAAIOTCH MOIMHBIMH AAKKOBLIMH CBHUTAMH,
IPYMIMPYIOLHEMHECH B IPOTSKEHHbIe JIMHelHble opeonbl, C cepBepo-3anaza Ha IOro-
BOCTOK BHIAENAETCH psafl UEHTPOB LIE/IOYHO-T'PAHHTHOI'O MarmaTHama,

Inyron Tneymber. Ilo pnanueimM A.H. JleouTheBa c coapTopamu /1972/,
TneymbeTCKHR MacCHB ClIOXeH I'PAHHTOHAAMH HECKOIBKHX KOMINIEKCOB: Tieymber—
CKOI'O CHEHHUT-I'DAHOCHEHHT-IIel04YHO~T" PAHUTHOI'O (113 -Cl?), OHOPHT-TPaHO, IHOPH—

TOBOIO (C2). PaHHT-AIACKHTOBOrO (Pl), KepereTac~3CIHHCKOTO IIETOYHO~Ipa—
HHTHOT'O (P2) H alsgCKHTOBOI'O (P2—T).

Hutpysusbl u pafiku kKepereTac—CHHHCKOIO KOMIUleKca GOPMHDYIOT TPH
cy6umupoTHeIX pos: Kepereracckuil, AKKOpPHHCKHHE H ANTLIpKYHI'YHCKHil, TIPHY poueH—
HEIE K 30HAM pAa3pHIBHHIX Hapywenuit (puc. 2). OHm QOPMHpPOBATTHCL B TpH STAana:

Puc. 2. Cxema reonoruueckoro
cTpoedns TneymbGerckoro pog ume-

Fil+ 5 4 5| /IOUHBIX I'PAHMTOB M T'PaHHT-IOPGH-"

Al (51 L Epoms bt
- € a/fCKHTEL
%3 (P2—T); 2,3 - mejo4YHBle T'pDAHH-

Thbl M T'PAHHT-IOPGHPLI KepereTac—
3CINHMHCKOIO KOMIUIeKca: 2 -

CpenHe-KpyHO3EPHUCTLIE T'PaHUTHI,
3 - rpaHuT-nopgupe;; 4 — GHOTH—
TOBEIE T'DAHHTBHI (Pl ?); B - cue-

HHUTEBl, I'PAHOCHEHHTE] ¥ AlACKHTEI
TeymMOGeTCKOro KOMIUIeKca (ﬂ

s ] I By ?); 6 - nuopuTH (C Yol =

72 * 13
L-—re[* caemnTH (P =z ") 8, 9 - rep-

IHHC KU CprKTyprIﬁ arax: 8 -
FEeOCHHK/UMHANBHEI, 9 ~ KOHTHHeHTaNbHE Kommiekcel; 10, 11 — moapuerepumi—
ckuit (10) u cpepne-mnoanuexanenonckuit (11) cTpykTypHbie sTaxm; 12 — pazio-
Mbl; 13 — pBIXBle OTHIOXeHMs.



AailKH IpaHuT—MopPhHUpoB; MOPGUPOBHAHBIE MHUKDPOI'PAHHTHI M PaBHOMEpPHO3 e pHHCTEIE
QIACKUTEL; MeIKO-CPeAHe3ePHUCTEIE U CPe[He3epPHUCTHIE TDAHHTEL

Kepereracckuit po#t naex wenounpx ChepOTUTOBBIX PaHHT-MOPGUPOB pacHo—
JIOXeH B JOXKHOM OKOH4aHMM maccupop TneymGer u Koiirac, Ox MpocTHpaeTcs o
asumyTy 60 ma paccrosuue 10,5 xm. lupuna nogca pnaex 600-800 w, [ajiku
CONMKEHE!, PACCTOSHHE MEMIY HHUMH He Gomee 20-30 M. OHM NpopHIBaIOT T'paHUTHI
TrneymBeTckoro Maccupa M asCKMTEI MaccHBA Koiitrac. B cpennseii wactu nosc
npopean  Kepereracckum~II maccusom (oM. puc. 2). [muma HHTPY3HBA 3 KM,
wupuHa B nentpe 0,75 kM, OPHEHTHPOBAH OH B CEBepO-BOCTOYHOM HAallpABIICHUH,
Kpaesbie 30HbI MHTpYSHBA COMEHB! PHOEKUTOBBIME U STUPHH-PUOEKUTOBLIME MHK—
POT'PAHATAMM; UESHTPANEHAS YACTE — CPENHE3EPHHCTHIMH AHHHT—-PHEEKHTOBBIME
(¢ srupunom) ansckuramu. Mexqy BCceMHM NepeunCleHHBIMH pasHOBHIHOCT MM
TOpoa OTMeYaloTCH HHTPY3HUBHBIE KOHTAKTHI.

AKKODHHCKMA DOlf HaeKk HaxomuTcs B 3 KM wro-pocrouiee Kepereracckoro
nog~a. OH npoTsruBaercs Ha 22 KM npu umpude ot 0,8 o 1,5 kM. Pannue
AAHKH WEOYHBIX I'PAHHT-NOPGUPOE COMMmKeHs! 10 1-15 M. Ouu NPOPBIBAIOT I'pPAHH—
TEl IIEPMCKOIO KOMIUIEKCA M B HEeCKOIBKHX MEeCTax CeKyTCH AalsCKHTOBBIMH r'paHn-
TamH [epMb-TPHACOBOro kKoMmiekca (cm. puc. 2),

ANTPRIDKYHIYHCKUI pofl naek HaxoaurTcs I0I'o-BOCTOYHEe AKKOPHHCKOT'O M npo-—
TArMBAeTCA napannencHo emy, lUlupuna ero 3 xM, paccrosmue Mexay nafkamu
100-150 M. B cpenneit yacru Poit flaek NMpopBaH HHTPY3HBOM GUOTHTOBBIX AlgC—
KHTOB IIepMb-TpPHACOBOTO KOMIUIeKCa,

Maccus AKGHHK CO BCEX CTOPOH OKpYKeH PBIXTIBIMH  OTIOXeHHamMH. Pasmepsr
ero B cpennell yactu 1,5x3 kM. Popma BriXopa 6rmHaKa K oBany. B maccuse Bbi-
AensoTCs Be a3kl BHE[PEHH:: IVIaBHAS, C/IOXKEeHHAS KPYMHO- H rpy6o3epHACTHIMH
PUOEKHTOBEIMH H STMpUH-PHEEKUTOBBIMYE I'DAHATAMH, ¥ BTOpasd, NpeiCTaBlleHHAd
' MalOMOLHbIME INTHTOOOPASHBIME TelaMM CpeHe3epHHCTHIX NMOp¢MPOBHAHEIX pHEE—
KHTOBBIX I'DAHHTOB.

Maccus Kopranrac pacronoxen B KamenoHCKHX CTPYKTYpax YHHIH3CKOIO
MeraHTHKInHOpHS, OH WMeeT AalikooBpasHY0 GopMy BBIXODa M BBITSHYT B CeBepo—
SananHoM HanpablleHHM Oosee 4Yem Ha 9 KM NpH WIMpHHe BHAMMON 4acTH 1,5 kM
(puc. 3). Ha cebepo-pocToke menounsie TPaHUThl MEPeKPBITEl PBHIXILIME OTI0KEHH g—
MH pomuabl p. Amucy. Ha cepepo- u 1oro-sanage BMewamommvu nopogamMu CcliIy»ar
OHOTHT-TaCTHHI'CHTOBEIE CHEHHTHI H FPaHOCHEeHUTB! X¥apmuHCKoro (?) kommnekca
(Pl) M (VIMWOH/HBIE OTVIONKEHHS CPe[Hero Kembpug, MpOpBAHHBIE MAlIBIMH TellaMH

AMOPHTOB CHIYPHACKOTO BO3pacra. B cyGIpOTHOM HaNpaBleHuH CHEHUTH! X me-—
IOYHBI® I'DAHHUTEl [POPBAHBEI fafiKaMH TPaHHT— H I'PaHOCHEHHT-NOPGHPOB, AXOPHUTO-
BBEIX ¥ OuabasoBblX MoppupHTOB. Maccue cnoxen KPYNHO3EPHACTLIMH 3THPHH-pPUGeKH—
TOBLIMU T'DAHHTAMH, 10 JOIO-BOCTOHYHON NepHpepuH ero o6HaMaloTes CYWEeCTBEHHO
3THPHHOBLIE I'PAHHTEI,

. Kepereraccknit Maccup o6pasoBan MHOIOMHCTEHHBIMK [afKamu Ie/IOYHBIX
PPaHuT-MOPGHPOE U TpeMsi NIHTOOOPAGHEIMH HHTpYSHBAMH KPYNHOS @PHUCTEIX 1Ie—
nouHbIX rpannToB (puc. 4)._[lajiks HauGomee moiHo TpeACTaBlIeHsl K CEeBepo-
BOCTOKY M I0r0-3andgy OT MHTPY3HBOB KPYNHO3EPHHCTHIX IPAHHTOB M bparMen—
TApHO — B MPOMEXYTKAX MEeXNy HHMH. KomuuecTBo uxX cocrapmser 2-3 ma 100 M,
MOWHOCTE oT 1,5-2 no 8-10 mM, Bcee paiiky menounnix T'PaHHT~IIOPQUPOB Cpe—
3A10TCS KPYNHOSEPHUCTHIMH IIEMOYHBIMH rpanutamy. CeBepo-BOCTOYHOE H LEHT-
ParbHOE Tella KPYNHO3EPHHCTHIX WENOYHLIX IPAHHTOB pasielleHbl nepeMbBIYKOH H3
MEIIKO3ePHACTEIX GHOTHTOBLIX I'PAHHTOB CaypcKol cepuu. OHU CIIOMEHDI PHOEKHTO~
BBIMH, PHGEKHT-GHOTHTOBEIMH K PHGeKUT-acTPOQUINATOBEIME IpanuTami. l)ro—sanan—
HOEe Tello COWIEHEHO C UeHTpallbHbIM Kynucoobpasno., OHO ClIoMKeHO pPHGEKHTOBBIMH
H STHPHH-PHOEKUTOBEIMH T'PaHHTAMH, HMEIOUHMHE NPHMEpPHO OAMHAKOBOE INIOMAaaHOe
pacnpocTpanenue. B ioro-samapHolf sacTH Tena pasBHTHI CYLIECTBEHHO SIHPHHOBLIE .
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Puec. 3. Cxema reonoruueckoro
crpoennss Koprauracckoro mac-—
cuba,

1-3 -~ nocrrpanuTHbIE
haiiku; 1 - rpaHnT- M 2 - rpaHo-
CHeHUT-NOopduphl, 3 - AHOpPUTOBLIE
U Auabasoprle NOPPUPHTE; 4 —
IeNnoyHble FPaHATH Kepererac—
SCIHHCKOI'O KOMIuieKkca; 5,6 -
MAPMHMHCKHHA KOMIUIEKC (Pl): 5w

MEIKO3EepPHHCThIE IeHKOKpaToBLle
TpaHuTh, 6 - GuoTHT-ampubomo-
BEl€ T'PAHOCHEHUTEl; 7 - [QHOPUTO—
Bble nopdupuThl ( 52 ?); 8-
GnuuIoNAHbIE OTIIONKEHHS CpelHero
Kem6pus.

Puc. 4. leonoruyeckas kapra Kepererac—
CKOTI'O Maccupa.

1 - nuopurtoeele n nuabasoebie nophu—
PHUTHI (Mz?); 2, 3 — xepererac-schnUHCKHii
KOMIIEKC: 2 - paHHMe AailKi IIe/TOMHBIX
rpaHuT-nopdupoB, 3 — KPynHO— U rpybBo-
3epHUCTHIE WIEeNOYHble I'PAHUThI; 4=7 -
caypckas cepus (C. S): 4 - mocnerpa—
HUTOBBIE Oaiik#, 5 - MelNKO3epHHCThie I'pa—
HUTE, 6 - CpenHe3epHHCTbIe nopguposnn—~

HEle TOHaNMTEl, 7 = rabfpo u ra66po-auopuTEHI HepacuneHeHHble; 8, 9 - pynka-
HOT'@HHO=-OCAa[ OuHbIE (Cl) (8) un prxmie (9) oTnoxenus.

rpanuTel, Ofllas NpOTSXeHHOCTH MHTPY3HBOB OKOMo 10 KM, MOIHOCTL OT 1,5~
2 ™ Ha BeiknuHuBanMM 0o 300-400 M B pasayBax. CaMBIMH MOIOABIMH SBISIOT—
cd Naiku nuabGasoBbiX NOPGUPHTOB, NEpeceKaloune rpy6o3epHUCTHIE IIENOYHbIE
TpaHuTEl U BCce Gonee npepHHe obpasopanmsa. B kauecTpe BMelAOMHX nopon
BBICTYNAIOT OCAAOH4HBIE M TY(}OIeHHbIE OTIIOKEHHS paHHero xapBosa, rab6po u To—

HAlMTBEl CaypPCKOoil cepuu Cl s,
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Puc. 5. Cxema reonormueckoro crpoenns Bonekracckoii Ipymmel HETPY3HEOB,
1, 2 - neilKOKpaTOBBIE I'DAHHTHI KAPAKOILTACCKOIO KoMmiekca (P_): 1 -

PaBHOMEPHOSEPHHCTHIE, 2 — noppuposuabie; 3,4 - NaliKOBBIE KOMIUIEKC (Pl_'2?):

3 -~ OMOpHTOBEle NOpGUPHTHI, 4 — KalHeBble TPaHHT-NOPGHPEl; 5 — UleNoYHBIe I'pa—
HHUTBI KepereTac-3COMHCKOro kKommiekca (P 1); 6-8 - MapMHHCKHMH KOMIIeKc'

(F’l): 6 - rpaHuTel, 7 ~ I'PAHOCHEHHTHI M CHEHHTH, 8 - ra66po; 9 — necuano-

cragueBble OTIIOXEHHs (Cl, t ); 10 - paspriBHEE HapyuweHnd,

I'pynna Maccusoe BonekTac 06LequHseT HECKOIBKO HUMooBpasHBIX H H3OMEeT—
puuHelX Ten (puc, 5). [napubii HHTPYSUB NpeAcTaBiger coboif KpyTonaaamlyio
[UHTY, BBITSHYTYIO B CeBepo-3anaqHoM HanpabieHm: Gonee yem Ha 5 KM npu
MakcumanbHoit mommocTtd 0,5-0,7 kM, Ha woro-pocroke ot HHTPY3HBa OTXOAMT
anogusa B CeBepo-BOCTOYHOM HAaNpaBleHHH, KoTopas, BEpPOATHO, CIYyXHT Nepe—
MBINKOH MeMIy IMaBHLIM MHTPYSHBOM H CeBepO-BOCTOUYHLIM TENOM, PacoloXeH—
HbIM B HEMOCPEACTBEHHOM 9K30KOHTakTe KapakonbTaccKOro alscKHTOBOro mmyTo-
Ha. BocTouHee InaBHON I'DyNNEl HHTPY3HBOB Ha Tpacce Kapakonbracckoro naii-
KOBOTO [OSiCa PACIONOMEHO elle HeCKONBKO HeGOMBUNX Tell e/ OYHBIX I'PaHUTOB
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Puc. 6. I'eonornueckas xapra Bepxuescnuackux mrokos (mo B.A. Benosy u
/1.M. Cemubparopoit, ¢ nononuenusmu I1.B. Epmonosa).

1-5 - menouHble I'paHUTHl KEePEreTacC—-9CIMHCKOIO KOMmiekca: 1 — MEIKO—
3epHHCTBIE, 2 — mermMaToHaHble, 3 - CpeaHe-paBHOMEPHOSEpPHHUCThHIe, 4 — paHHUe
DafKM I'paHuT-TIOPOHPOB, 5 - merMaTuTh; 6 - MeTacoMaTHThl; 7 =— I'paHOCHEeHH—
Thl; 8 = MOPYHPOBHHBIE I'PAHHTHI KAPMHHCKON cepm; 9 - rpasnT-nopdupsr (a)
H [HOPHTOBEIe TOppupHTEl (6) caypckoit cepud; 10 - mecuaHo-ClaHIeBble OTIO='

weuus C 1v1; 11 - paanomel; 12 — prIXNIBIE OTIOXKEHHS,

(cMm. pue. 5). Bce Maccusbl crioxeHs! OnHOOBPAZHBIMHE 10 PhU POBHIHBIME pubexuTo—
BEIMM I'PAHHTaMH, XapaKTepHas OCOGEHHOCTBH KOTOpBIX — 3eleHOBaTas OKpacka
KalMHaTpOBOro Mnoleporo mmara. I'naBHOe Teno mWeNnoYHBIX IPaHHTOB W anogusa
NpOpBaHO NafKOH AMOPHTOBOIO NMOpPhHHPHTA, KOoTOpas panee K BOCTOKY Ilepecekaer
TPaHUTEl XapMuHCKOro xommiekca (P.) u cpesaercs ansckuramu KaHasIrataicko—
r'o KoMImekca (P2). 1

Kannsirartasicknit poit maex ¥ mMambix Ten ClomeH NpeyMyIIeCTBEeHHO Lenoy—
HEIMH I'PaHUT-TIOPGHPAME H MENKO3E€PHHCTEIMH 1OpPGHPOBHAHBIME I'paHUTaMH IIpH
Pe3KO NOAYHHEHHOH PONH KPYyMHO-TpyGosepHHCTHIX rpanutoB /Epmonos u ap.,
1977/. Tlpoctupanne post ceBepO-BOCTOYHOe, MMHA OKomo 30 KM, IIHpHHA 4-6 KM,
[InorHocTe naek mocrturaer 3-5 Ha 100 M. MomHOCTH uX oT NepBbIX METpPOB
no 20 M. B uenTpanbHOii yacTu poii NMpopBaH TpaHnTaMH H CHeHMTamu Kauapi-
raTafckoro mMaccupa. XapakTepHO GLICTpOe NancHHe 3epHHCTOCTH nopon or Kan-
ARIraTaiicKoro MaccHba Ha CeBepo-BOCTOK M oro-zanan. OrnenbHble pnafiku MeHs—
IoT CTPYKTYPY CO CPedHEe3epPHHCTOH Ha CTEKIOBATYI0 HA PACCTOSHHE MeHee 1 KM.

B cocrape pos npemmymecTBeHHO pasBHTHI PHOEKHTOBblE I'PAHHTEl M TPAHHT—IOp—
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Puc. 7. CxemMa reonoru4eckoro crpoeHuss MaHpakckKoro maccuea.

1-3 - wenoyHple I'PAHUTHEI U FPAHUT-NOPGUPEI: 1 — MeNKo— U 2 - CKpEITO3ep—
HHCThlE, 3 — MHUHAAleKaMeHHble CTeKioBaTeie; 4 — yriieHocHble oTnoxenus Co_3;
5 - anpeanToBazanncTel Co; 6 — paspbiBHbIe HApYWeHHs; 7 — PRIX/BIE OTIIOMEHHd,

¢MpEl, NOAYHMHEHHOE pasBHTHE MMEIOT acTpopMINHT-pHOGeKHTOBble I'paHuTel, Pop-
MHpPOBaHHe pOg MPOMCXOAMIO B HeTklpe (ashbl: MEIKO3EpPHHCTbIE  T'HEHCOBHOHBIE
pubGekuTOBLIE I'PAHHTE]; pPUOEKUTOBBIE U PHOEKHT~STHPHHOBBLIE I'PAHMT-IIOPGHpEI;
rpy6o3epHHCcTEIe pPHOEKUTOBEIE I'DAHHTEl; MEIKOSEpPHHCTHIE PHGEKHTOBbIE TI'DAHHTEL.
Bropasi paza - rnaBHas, Ha OO0 TpeThkelt npuxoaurca okomno 20% ob6vema pod,
neppasg M yeTBepTas (a3bl NpPeACTABIEHbl €IMHHUYHBIMH OalKaMH,

Witcopckag rpynma MacCHBOB NpeAcTabBlleHa XWIamH, JIMH3OBHAHbIMH M JIH-
HeWHBIMH TelaMH PUGEKHTOBBIX H aHHHT-pHOEKHTOBBIX r'paHuToB /Epmonoe n
ap., 1977/. Mounocts Ten or 1 po 80 M. PasMelleHne HX KOHTpPOMUPYeTCH
ABYMS CTPYKTYPHBIMHM 3MI€MEHTAMH: INIOCKOCTBLIO KOHTAKTA I'PAHHTOB XapPMHHCKOI'O
KOMIIeKCa C BMeIaloWyMK ITeCHYaHO-CNIAHUEeBLIMU OTIIOKEHUAMHM M CeTKOH pasHo-
OPHEHTHPOBAHHBIX TPElMH B MOPGHPOBHAHBEIX T'DAHUTaX MXAPMHHCKOTO KOMIVIeKca
(Pl)' B koHTakTe CO WIENOYHBEIMH T'PAHHTAMH TIO MOPGMPOBHAHEIM GHOTHTOBBIM
TpaHHTaAM KAPMHHCKOT'O KOMINIEKCa pa3BMBAeTCH MeTacoMaTHHeCcKHil pUBEeKHT.

Cepepo-AKXallldycKHit apean ciioxeH faiiKaMH HIEMOYHBIX I'paHHT—[10pPGHPOB
H OBYMd WTOKAMHM Pa3HO3EPHUCTHIX LIENOYHBEIX I'paHuTos //leoHTheB M Op., 1972;
Epmonoea u ap., 1977/. [Haiiku npoctupaiorca B CcyOMepHoHOHAIILHOM HAapaBlie—
auM. OHM NpOpHLIBAIOT I'PAHOCHEHMTHl MAPMMHCKOI'O KOMIUIEKCA H OpPOI'OBHKOBAaHHBIE

necyaHo-CciianueBbie OTIIOXEeHUH Cl Vl, CIIOXeHbl pHGEKI»‘lTOBb[MH l"pal'[HT—l'lOpd;)H—

paMH H NOPPHPOBMAHBIMHM T'paHHTaMU. BepXHescnHHCKHMe LITOKH MNPHYpPOYEHBl K
yany nepecedenus KapMHMHCKOIO paanoMa C galkKamMy IeIOYHEIX I'PAHHT-MOPGHPOB
(puc. 6). dopma BEIXOma Ha TOBEPXHOCTH OBANbHAH, IWIOWAAL 3 kM2 (Bonmuoit
wrok) u 1,5 km2 (Manbiit wrok). Bmewaomue MopoAsl — [ecYaHO-ClaHLeBble

OTIIOKEHHS KOKOHBCKOH cBHTEI C 1‘v 1kk U noppupoBHOHble OGMOTHTOBBIE I'pa-—

. VIHTpy3uBEI clioMeHbl IpeHMyLIeCTBEHHO

HHTBI XAPMHHCKOI'O KOMIIIeKca Pl

pubekuToBbiME IpaHuTaMy. [loguMHEHHOe paCHpPOCTPAHEHHe HUMEeIOT 3THPHH— H
acTpoduIIuT-puGEeKUTOBEIe I'paHUTH, B HCTOpMH (OPMHPOBaHMS LIENIOYHBIX IOPOA
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Cepepo-A kXKailigyckoro apeaina BHIAENTIOTCS TPH (ashl: TPAHHT-NOPUPE! B [OpPhu—
POBHAHEIE I'DAHHTEl; CPeNHEe-KpYMHO3epHACTHIE TPAHHTEI; MENKO3epHUCTBIE MeaHO—
KpaToeele rpaHuTel, Ha KoHTakTe menouHex rpanmros c MOPGHPOBHAHBIME T'paHi—
TaMil AKXallITyCKOro MACCHBA B MOCHENHHX B Y3KOU 30He MOUMHOCTBIC B HECKOb—
KO MeCATKOB CAHTHMETPOB pPA3BHBAIOTCS METacOMATHYECKUE anbbuT u pubekur,
@ no BMealomHuN eCHYaHO-C/IaHUEBbIM OT/I0KeHHaM 06pasyioTcs IeouHble MeTa—
comaTaTel /Muneen, 1968/,

Manpakcknil apean npencrabnen ABYMSl TellaMH We/IO4HBIX T paHHT—I0phHpoB,
Onu pacronoMeHbl B BepXHeNaneosolickux YTIIEHOCHBIX OTIICMEHMAX B 3anafHoi
yacTu xpebra Manpak.

dananHoe Teno ¢ TPeX CTOPOH OKPYMXEHO PHIXJIBIMH OTIIOMEHNaMUI Jaiicanckoii
BHAMHMHEL, ML HAa BOCTOKe OBGHAXAeTCH KOHTAKT IIeIOMHBIX TPaHUT-NOPGUPOB ¢
OTINOXEHHAMH Cz_a(pnc. 7). PasMeprl ofHaeHHON wACTH Tena 1,5%x3 #m,

3anansas ¥ UEHTpanbHAS €0 YACTH ClOMKEeHb STHPHH-PHGEKUTOBEIME MHKPOTPAHKET~
nopdupaMH, y4acTKAMH pAaCCTOeHHBIMM Ha KBapU~NAaneBolnaToBylo U MelaHOKpaTo—
BYI0  ¢asbl. B HampaBneHun K KOHTAKTY C OTIIOMEHHAME C2 5 OHHM CMeHsoT-

Cd BHAYalleé KPUNTO3EPHUCTELIMH, -a 3aTeM MHHAATCKAMEHHLIMK CTEKIOBATBIMHK
rpaHuT-noppupamu, OT0XeHHs C2 3. IPOCTHPAIOTCS] NAPATTIENBHO KOHTAKTY H

nonoro (10-15°) norpysawrcs non untpysus (cM. puc, 7). Ionowsa uurpysi—
Ba Taxxe IO/IOIO [OrpyMxaeTcd Ha 3amaf COIVIACHO C HalllaCTOBaHHEM BMEMIAIOLHMX
nopoa. MouHocTh ofHaMeHHON yacTH cuina IEMOYHbIX IPAHHT-NOPGUPOR OLEHU-
BaeTcd B HECKONbKO COTEH MeTpoB,

BocToynoe Teno pacnonomeno cpeau GasanbTopR Co5. Paamepn ero 0,3 x1,5 km.
OHO CnoXEHO CHHEeBATO—CEpbIMH MaCCHBHLIMH PHGEKHT~3 THPUHOBLIMH I'PAHUT—NIOphipa—
M#H.

loproanraiickuit apeasn

l'oproanraiickuit apeall I#JIOYHO-I'PAHHTHOI'O MarMaTHaMa NpUYpOueH K 30He
couneHeHHs cTpykTyp I'opHOro u Pyanoro Anras. Wckmiouenne cocrapnser rpymna
Tenl OHrynaii, S3HAYUTENEHO YOANeHHBIX OT 5Tof 30HBI K BOCTOKY. dopma apeana
fnuska x H3OMeTpHuHON, a obpaayome erc Telna oueHb YhaleHBl Apyr OT apyra.
Ornuuaerca Anraiickuit apean or TneymGer-Caypckoro u [Ipepuunruackoro Gomee
ri1yGoKHM ypoBHEM Cpe3a IepBoro, OTCYTCTBMEM B HeM AOT'PaHMTHOM NAHKOBOH
CBUTBEI ¥ KOMAUMATHYHBIX TPAHHTAM KOMEHOHTOB I nanrennepuros, Tun crpykryp,
KOHTPOMMPYIOIIX pasMeleHle UeHTPOB 11ell04YHO~PAHHTHOIO MarmaTtHusMma, He
BroiiHe onpeneiied. OrpenbHble Tena, Hanpuvep EnuHoBckoe, — KOHTponupyioTcs
PaSpLIBAMH CeBepPO-BOCTOYHOTO HalpaBleHus. MHTPYSHBE! WeIouHLIX T'PaHHTOB
pacronaraioTcg cpenu HIaruorpaHuTOMNOR [OAEBOHCKOIO BO3pacTa (Ponyxunckui ),

B OTIIOXEeHHuaX Pzz (EnunoBckuii, Aasyray), B rpasutonpax no3aHenaneo30icKoro

Boapacta (Moiiopcknt, AckaTuHckuit), Msotonnas T'@OXPOHOMOTHS IEIOYHEIX T'paHH—
ToB AlTaiickoro apeana paspaGorana cnabo, a BIAMMOOTHOUWEHUT WETOYHLIX
TPaHHTOB C Gonee MOMOABIMH OTIIOMEHMAMY HIH HHTPYSHBAMH OTCYTCTBYIOT. [l02—
TOMY NPHHATBIE BO3PACT UIENIOYHEIX IPAHUTOR (Pl) H KOppe/sals HX C OCTalbHbI-

MH apeanamu [OCTATOMHO ycloeHbl. Kak ykaswipanocs BbIlle, CTPYKTYpHO Antaii-
CKMH apean WeNOYHOIPAHHTHOIO MAarMaTHama HAXOOUTCH Ha MNPONOIIKEeHNH apeana
I'maBHOro MoHronsckoro JIMHeaMEeHTa, [ KOTOPOro MepMCKHi BOSPACT IMeTOuHBIX
TPaHUTOB [OKA3aH CTPOro. (£
Huxe paccmorpeno reonoruueckoe CTpOeHNe INIABHBIX MACCHBOBE apeaia,
Tonyxunckuii MHTpyaus pacnonomen CPefH KaTaknasHPOBAHHEIX I1AIHOIDAHH—
TOHAOB CHHIOWHHCKOI'O KOMIUIEKCa N00eBOHCKOro Bospacra /Heuaepa, 1973/,

1:2
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Puc. 8. Cxema reonoruueckoro crpoeHus Maiiopckoro maccusa B l'opHoMm Anrtae
/Heuaepa, 1973/.

1 - yeTBepTHYHBIE OTIOXKEHHHA; 2 — pHOEKUTOBEIe I'PAHHTHI H I'DAHOCHEHHTHI;
3 - paiiK¥ MeIKOSepHHCTBIX UIE/IOYHBEIX TI'PAHATOB H IPAHHT-TIOPGHPOB; 4 — KWILHEIS
Telna WeNnouYHLIX MeracoMarurop; 5-10 - nospHerepimHCKHE Tab6po-IpaHUTHEI
KOMINeKc; 5 — TpaHHTH aMpuOOIOBble KPYyNHOSEPHHCThIE, 6 — IpaHHT-TIOpPHUpPE]
GHOTHTOBBIE, 7 ~— AINIHTOBHIHEIC MEIKO3EPHACTHIE I'PAHUTEHI, MHOTAA MOPQUPOBHI~
Hble, 8 - rpaHHTH OHOTHTOBBIE, 9 — ratbpo, 10 - naiiky MeNKOSepHUCTHIX aNIHTOB H
alTUTOBMANEIX TpaHuTOB; 11-13 - oTnoXeHud BepxHero cwiypa: 11 - uspBecT-—
HakH, 12 - KpeMHHCTBIE ciiaHlbl, 13 - HecuaHHCThHle H3BecTHaKH; 14 — cepu-
IMTOBEIE M XIOPHTOBEIE CjlaHIBl; 15 — KCEHOMMTEI cnaHueB; 16 - TeKTOHHYECKHe
HapYLIeHHS, .

C ceBepo—-BOCTOKA WIATHOTPAHMTOHABl M LIEJIOYHLIE I'PAHUTH Or'DAHHYEHE! YCTEHCKO-
KapenuxuHckolf 30HO# cMmATHd, NOA BoageHcTBHeM KOTOPOH B NPOLUIOM eOHHOe
Telo WeNOYHHIX I'PAHMUTOB IUIOMWAALI0 OKOMO 2 KM pacTalleHO HA OT[elbHble
6noku, OHM CMOXKeHBl THeHCOBUAHBIMH ANbOUTH3HPOBAHHEIMH pPHOEKUTOBLIMH I'paHHTa—
MH.

Maitopckuil HHTPY3HMB NpHypoueH K JOro—3anajHOMy SK30KOHTAKTY Taluuxoro
Maccuea gCIIOBHO nepMckoro eoapacta (puc. 8). I'mapHoe Teno momanbio OKo-
no 5 XM“ BBITAHYTO B CeBepo-3anajfiHoM HanpapileHud. KOHTAKT ero c rpanuTa-
mu P (?) Ba cepepo-BocTOKe TekTOHHUecKHH, Ha 10ro-BocToke Ha HeGONBLIOM
y4acTKe COXpaHfeTcsd HMHTPY3HMBHBIE KOHTAKT WIENOYHBIX I'DAHUTOR ¢ GHOTHTOBBIMH
rpanutami P (?). 3peck ke GMOTHTOBEIE T'PAHHTLI NPOPBAHBI SAMHHYHBIMM A~
KaMH UEeIOYHBIX MEeNKO3epHHCTHX I'PAHHTOB M rpaHuT-noppupoB. C ioro- u ce-
Bepo-3anaja BMellalomuME IOpofaMH AJId IeMOYHBIX I'PAHHTOB CIIyMXAT H3BeCTHS—
KH, NecHaHUKM M claHimbl BepxHero cunypa. lllenounsie rpanutsl B Tanuukom
MHOI'OQA3HOM MACCHBe — camble Monoanle obpasoBanus. Bropoe Hebonmiloe Teno
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Puc. 9. I'eonoruueckas xapra
Emunosckoro maccupa B 'opHOM
Anrae /Heuaema, 1973/.

1 - YeTBepTHYHBIE OT/IOXe-
HUA; 2 — OTIONEeHHs] paHHero ae—
BOHA: NECYaHMKH, ClaHIbl, IpaBe-
UTHl, KOHIVIOMEpaThbl; 3 — OTIO-
MeHHs] paHHEro CHIIypa: H3BeCTHs-
KM, UGBECTKOBHUCTEIE ClaHIbI;
4 - cpefHe-KpyNnHO3epPHUCTLbIE
pubGeKuToBLIe T'paHuTh;; 5 -
cpe/He-KpyNHO3epHUCThIE LIe/IOUHEIE
rpaHuThl; 6 — MHKpONEerMaTHTOBbIe
rpaHuTel; 7 - Oaiky IpaHOCHeHH-
TOB M A/SICKUTOBBEIX I'DAHUTOB;
8 — aneMeHTHl 3aleraHud Clouc—
roctu (a) u paccnanuoexu (6);
9 - rpamuuel npocnexestsie (a)
u mpemnonaraemsie (6).

LIEIOYHBIX T'PAHUTOB PAacIofioXeHo
cpefH OTIIOXEeHHMH 52 B ce-—

EZ: =]/

234 5 8 Bepo~-3ananHoM 2K30KOHTAKTe

. 7 Tanuuxoro maccusa (cm. puc.8).
4 g O6a Tea CIOXeHbl MelKO-CpeaHe—
3epHHCTEIMH, Y4acTKaMH MHapo-
JIOBbIMH pHOEKMTOBBIMH I'pPaHHTaAMH,

EnunoBcKuit HHTpY3HB IpefacTabiseT co60li CHWIBHO BEITAHYyTOe B CeBepo-

BOCTOYHOM HATNPpABIEHMH X¥W1006GpasHoe TelI0 IUIomAanbio OKO/IO 2 kMm% (puc. 9).
BMewaoIME IOPolaMH GRJISIOTCH TEepPpPUIeHHBle M H3BeCTKOBO-TEepPpHIeHHbIe
o6pasopaHuga D:L H KapGoHaTHBIE NOPOABI 51' B 10ro-BOCTOYHON 3K30KOHTaK—

TOBOJi 30HEe OHM MHTEHCHMBHO CKapHHpOBaHbl. [7IaBHOH MHTPY3HBHOH (asoi criyxar
CpenHe-KpyNHO3epHUCThle PHOGEKHTOBble I'PAHMTH, CMEHSIOUMecs Ha OTAeNbHBIX
yuacTKax CpefHe—KpYNHOSEPHHCThIMHM WEIOYHBIME ansckutamu, Bo smemaomux
NOpofax BCTPeHaloTCsl pefkne AaiiKy I'PAHOCHeHHTOB H AJIsCKHTOB, a Takke
MHKpONerMATUTOBbIE I'PAHHTHI,

ACKATHHCKHH MACCHB PACHO/IOXEeH CPell OT/IOXeHH! cpefHero naneoaos H
I'PAHUTOMIOB YC/IOBHO BepXHemanmeosojfickoro sospacta (puc. 10). Ornoxenus
P22 COCTOSIT MG NEeCYaHWKOB, ClaHueB, 3(ppysHBOB M TYHOB KHCIOro cocTapa

(Dl)' M3PECTHAKOB, KPeMHHCTO-IJIMHHCTBIX ClIAHLEE H InecyaHHKOB ( 31 ).

IMosnuenaneosofickue (?) rpanuromas mpenctabiensl (B Nopanke BHeAPeHHs)
POroBo06MAaHKOBO~CIIIONSHEIMA I'PAHOAHOPHTAMH M rpaHOAMOPHT-NOpdHpamMy, GHOTH
TOBBIMH H POrOBOOGMaHKOBO-OHOTHTOBBIMH TPaHHTaMH C daimei r'paHAT-TIophH—
poB M AaifKamM# MHKPOKPHCTAlHYeCKHX GHOTHTOBBIX rpanuToB. llenounsie rpasn-
THl CAAralT WTOK, o GopMe NpHOGMMMKAOWMACA K OBANy M OC/IOXHEHHBI Ha OT-
[eNnbHLIX YYACTKAX TeKTOHMKOH. [MaBHON PASHOBHAHOCTBIO SB/SIOTCS PHOEKHTOBbLIE
n GHOTHT-pPHOEKHTOBLIE I'PAHMTE], CMeHdAWHMecs B OTASNbHBIX yHacTKax ansac—
kuramu, Pamig SHAOKOHTAKTA ClloXeHa NOp)HPOBHAHBIMHM I'PaHHTaMH, T'PAHHT-—
TOpGHPAMHE ¥ MHKPONErMATHTOBLIMH TpaHMTaMH. JKumbHEIE NOPOAE! NPEeACTAaBIIEHE]
MHKpPOMEerMATHTOBLIMHE ¥ AVIMTOBHAHLIME I'DAHHTaMH.
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Puc. 10. I'eonoruueckas Kapra AckaTuHckoro maccusa /Heuaepa, 1973/,
1-3 - uerpepruunpie (1), panmenesonckue (2) m pansecunypuiickue

(3) ornowenus; 4-8 - KOMIuleKc menouneix nopop: 4, 5 — puGexurosbie (4)

u anacxkuropble (5) rpanuTe, 6 - rpaHUT-TNOPPHPEl, 7 — MHKpPOIErMATHTOBEIE

W alfHTOBMAHBIE T'PAHUTE], 8 - fgaiilkl rpaHUT-NOPQHPOB, ANNUTOBHAHBIX H MHKPO—

[erMaTHTOBBIX TpaEuTOB; 9-12 - nosaHerepUMHCKME I'PAHHTOMALL 9 — rpaHo-

[AMOPUT-TIOPQHPE! U I'PAHOAMOPHTE! poroBoobMaHKoBO-cincAucTele, 10 — GuoTHTO-

BLie H pPOropoo6MaHKOBO-GHOTHTOBLIE IpaHuThl, 11 — GHOTHTOBblE IPaAHHT-IOpP-

¢uper, 12 - nailky MenKOKpHCTANIMYEeCKHX GHOTHTOBBIX I'paHHTOB; 13 = TEeKTO-

HUuecKHe HapymeHus (a — mpociexeHHble, 6 — npennonaraemvble); 14 — reonoru-

yeckue rpanuinl (a — pasHoBoapacTHbIX oGpasopaHuii, 6 — daunanenee ).,

Ipymna Ten Ourynail mpeacTaBieHa ManbIMH MHTPY3HBAMH MHKpPONErMaTHTO-
BBIX pHOEKMTOBBIX I'paHuTOB OfOmel mnomaneio okono 0,25 xvm“<. BmemamoumMi
OTJIOKEHMSIMH CIIyXAaT KPeMHUCTBIE NOpOAbl DZ' B Tlopuom Antae nanHele Tena

H.A. Heuaepa paccmarpubaeT Kak MajiorilyGHHHbIE.



[lpenuuHru3CcKuilt nogc

[lpeg4MHIrM3CKHI MOAC WENOYHBIX IPAHHTOB, I'PAHHT-NOPQUPOB H KOMEHAMTOB
TpHYPO4YEH K 30HEe COY/eHEeHHWd KajleflOHCKMX CTPYKTYP YHHIH3a C IeplHMHCKOMN
Mxyurapo-Banxauckoit cknaguaroit ob6nacteio. OH oGpa3oBaH CHCTeMOR MasbIX
ten (Apcanan,Barnak, Kokcana, Kykenrait) u kpynsoii Bakanacckoii synkasomry—
TOHHYECKOH CTPYKTypoil. MHTpysuBbl pasMeltaloTcs B BY/IKAHOM'EHHBIX OTIIOXEHHAX
OeBOHA ~ MO3[HeH NMepMH U B MO3[HENaleO30HCKNX IpaHHTOHMAax. B ornmume ot
Tneymber-Caypckoro nosca B [IpeYHHIH3CKOM HMHTPY3HBEHI LIE/IOYHBIX TI'DAHHTOBR
He CONpPOBOXAAITCH IHHEHHEIMH POAMM [aeK PaHHMX WeNOYHBIX rpa’uT-nopdupos. [Apy-
rags 0coGeHHOCTHL Mosca 3aK/oYaeTcs B TOM, 4TO 0XHAf ero HacTh OKasallack MeHee
SPOAMPOBAHHON M [O3TOMY 3[eCh COXpaHHIach ahpy3uBHasg (alHg LIeTOYHbIX
I'PaHETOB, NpeAcCTaBleHHAS YePHbBIMH KOMEHAHTAMH H HX TydamH., DTOT GakT noa-
ponger Gonee ONpefelleHHO CYAHTH O I'eOJOTHYECKOM BO3pacTe NIe/IOYHO-I'PAHHT-
Horo marmatusma B [Ipeguunruackom nosice. M HaxoHel, TpeTbell OCOGEHHOCTEHIO
IEeNIOYHBIX T'PAHUTOB AAHHOI'O MOfca SIBAAeTCH TIOCTOACTBYIIIee DPASBHTHE STHpH—
HOBBIX pas3HocTeil.

Bakanacckag ByNKaHOIUIyTOHHYECKAasg CTPYKTYpa PaclojioXkeHa Ha 3ananHoM
¢nanre IlpenunHruackoro mosca B cpeaHeM TedeHumu p, Bakamac B 150 kM aa-
nanxHee p. Aarys. Mayuenmem ee mopon sanumanuck B.[l. Crepkun, K.A. A6p-
paxmanop, [1.B. BekmaramGeros, [1.B. Epmonos, H.M. Tuxomupoea, A.I'. Bna-
numupob. Cxema reoflorudeckoro crpoenus bBakaHacckoil By/IKAHOINTYTOHHYECKOM
CTPYKTYpHI TpHBefeHa Ha puc. 11. Paamepn! ee mnpeprplaioT B NonepevyHHKe
30 kM., Popma Kpyrnas, clerka BHITSHYyTas B CeBepo-3allafHoOM HAaINpaBIIeHHH.
BmemaoummMu nopogaMu ciiy aT o(ySUBEI H BYIIKAHOIeHHO—OCAaAouYHEIe 06pasoBa—
HHUS KypalmMHCKON# CBHTHI P2' Kepereracckoil CBHTHI 02_3 u Gonmee npeBHHEe

OT/OXeHHuA. KCceHONUuTH! WenouHsX 6asanbTOB KypalMHCKOH CBHTHI P2 B GonbIOM

KO/IHYeCTBE BCTpevaloTcs B CyOBY/IKaHHYECKHX SIHPHHOBBIX I'PaHHT-NOpdHUpax B
10XKHOlf YacTH CTPYKTYpbl B ropax [aymer u Yneken-Kykenrait,

Bakanacckas ByNKaHOIUTyTOHHYECKas CTPYKTypa oOpasoBaHa MopojamMH Tpex
IPaHUTOMAHBIX KOMIUIeKcoB (OT ApeBHMX K MOMOABIM): KYKeHTAHCKOTO KOMEHOHT—
IENOYHO~T'PAHUTHOIO, KBLISBUITACCKOIO I'PAHOCHEeHHT-/IeHKOr PAHUTHOT'O H GakaHac—
CKOI'0 alsCKUTOBOIO,

[Topone! KykKeHTaRCKOro KOMIUIEKCa cllaraloT IViaBHBIM o6pa3om  BHewHed
KOIBLO, 8 BHYTPH CTPYKTYpPbl NPUCYTCTBYIOT B BHAe KpPYMNHLIX OCTAHLUOB B I'paHH-
TOMAAX KBIBBUITACCKOIO KOMIuleKca. CXema DasBHTHSI KOMIUleKca Takopa (or
OPeBHHX K MOJOALIM): KOMEHOUTHI M MX Ty(sl; CyOByNKaHuueCKHe pacClOeHHbIE
STMPHHOBLIE M appBEeACOHHT-3THPHHOBLIE I'PAHHT-NOPGHPBI; KPYNHO-IPYyGO3EpHHCTEIE
MHApOJ/IOBbIe STHPHHOBLIE T'DAHMTHI; MEIKO= H CPENHEe3epPHHCTHIE MACCHBHLIE W MUa-
POJIOBbIE STHPHHOBLIE I'DAHHUTHL

KomenauTel ¥ MX Tydel cnaraioT ocTaHel Cpefd LIEIOYHBIX T'PAHHTOB M
TPAHUT-NIOPPUPOB KYKEHTAHCKOro KOMIUleKca H CyOiie/IoyHBIX I'PAHMUTOB KBI3BUI-
TACCKOro KOMIUIeKca B 10XHOK 4wacTi cTpykTypsl (cM. puc., 11). To nanHeIM

B.[. Crepkusa, oHM Hajeraimor Ha GasanbThl KypaHIMHCKON# CBHTBHI P2. lllenousbie

TI'paHuT-nopdupsl cybpynKaHuueckoi dauun okaimimior BakaHacckyio CTPYKTYpy

C ra, BOCTOKA M CEBEpO-BOCTOKA M MPUCYTCTBYIOT B BHOE OCTAHUOB B LEHTpe

ee, OHH TIpOpHIBAIOT KOMEHAMTHI M 3[€Chb e CEeKYTCH MEIKO3epPHHCTHIMH MHApPO—
NOBBIMH 3TYPHHOBBIMU I'paHuT-nopdupamu. Oxpacka nopos KpacHO-KOpPH4YHEBAas.

Ha Bcex yuacTkax pasBuTHd T'paHHT-NOPGUPEI TOHKO paccnoensl. HabGmonaerca apa
THAA pacClOeHHii: B KOpHYHEeBO=KPAaCHOM IpaHuT-nophupe 060cobimoTCa ClIOM CBET/IO=
3eneHoro 6oraToro SrupHHOM M (UIOOPHTOM MHMKPOIpaHMTA: B KOPHYHEBO—KPACHOM I'pa-—
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Puc. 11. leonornueckas kapra BakaHacckolf BYIKaHOMIYTOHHYeCKOH CTPYKTY PEL.
Cocrapumu I1.B. Epmoinios, A.T'. Brnanuvupos, H.M. TuxoMupoBa ¢ HCHOnb3oBaHHeM
matepuanos B.[. Crepkunua,

1, 2 - OGaxaHacckuii KOMIUIEKC P2: 1 - wMenkosepHucThle H 2 -
Cpe]HEe3epHUCThIe OUOTUTOBEIC. AMACKHTH; 3=6 = KbISLUITACCKME KOMIIIEKC
F’1 5 ¢ 3 = pnajixm ksBapuesbix mnopjupor (a), cueHHT- U FPAHOCHEeHH T=—

noppupor (6) m anaGasoBbIX noppupuTos (B), 4 - MenKO3epHHCTEHIE WE/OYHbIE H
cyGlenounsle TPaHUTH, 5 — KPYMHO- H rpy6oaepHHcTEIe CyGulenouHble I'PAHHTEI,
6 - nopdupoBHAHBIE rpanocueHuTsl; 7-10 -~ kykeHTafjckuil menouHoil BynKaHo-
TUTy TOHMYEeCKHH KOMIUIEKC (Pl): 7,8 - cpenne~ (7) m menxosepuucteie (8)

ST'MPUHOBEIE IDAHUTEl, 9 = STHPHHOBBIE M STHPHH-apPHBENCOHHTOBLIE T pPaHUT-10phH—
pel, 10 - xomeHmuTsl M HX Tyde; 11 - GasanwThl Kypainmuckol ceurel (P);
12 - cy6pynxanugeckne NOPGUPHI ApXAPIMHCKON CBUTHI C3—- P; 13, 14 - xepere-

Tacckadg CBHTAa Cz: 13 - pynxanmieckue obpasoBamms, 14 - cyGBy/IKaEHYECKHE

noponer cpensero (a) u xucnoro (6) cocrasa; 15 - paspeBbie Hapylle HAs;
16 - prIxIBle OTIIOXKEHHH.

2 3ak. 1233 17



HuT-noppupe 060co6AOTCA NI THA H NMOMOCH HEBAAHTOBOIO rpaHocueHuT-nopdupa, B
KOTOpPOM BKpAIUIGHHMKH KajlMHATPOBOT'O MO/EBOT0 linaTa COCTaBIiOT 50% u Gonee
ot ofbema MOpoAbl.

I'py6oaepHUCTHIE TPAHHTEI BCTPeYeHbl B CEBEpHOH YacTH CTPYKTYPHI
joxmuee a3umopkn Cuiipextac, OHHM BHIMONHSIOT OTpHLATeNbHble GOPMEI penbeda M
npencrapnsmor coGoll, BepogTHO, KpoBmio Goree KPYNHOTO Tefla, 3alerawueroc Ha
ray6une. BriXxoap! 9THX I'DaHHTOB H3Pe3aHbl TOHKHMH  XKW/IKaMH — NMPOBOAHMKAMH
MeKO3ePHUCTEIX SIHPHHOBEIX I'PaHHTOB. Menko— M Cpe[HEe3epHHCThle rHpPHHOBLIE
I'PAHHTHl CTATAI0T CEBepHYIO YACTh BYNKAHOIIY TOHHMECKOH CTPYKTYpbl H BCTPEHEHb]
Ha 1okHOM ee ¢uaHre., OGBIMHO OHM HCHENpPeHEl MHApONaMH pasMepoM [0 0,5 em,
SaMoNHEeHHBIMA HEpHBIMHE MaprasloOBHCTHIMH COEAMHEHHSIMH, KBapueM HIH (Uio0pHTOM.
3epHECTOCTL NOPOA HacTO H OLICTPO MeHdeTCs, OKpacka ux obbiyHO cepad, HO
[IOCTATOYHO YACTO BCTPEHAIOTCH NOPOAE! C JIAMIOBEIM OTTeHKOM. 3Ta 0coGeHHOCTh
B COYETAHHH C MHAPOMOBBIMM CTPYKTYPaM#l CBHAETENbCTBYET O G/M3noBepXHOCT-
HOM YPOBHE CTAaHOB/IEHHd T'PAHHTOB,

I'paHHTOMAB! KBIBLUITACCKOT'O KOMMIekca charaiotr Gonee 50% momaau BY/IKaHO-
IUTyTOHHYECKO#i CTPYKTYpbl, OHH OTIHYAIOTCA OT I'PAHATOB KYKEHTAHCKOIO KOMIMIeK—
ca MeHee IIe/IOYHBEIM COCTABOM, TAKCHTOBBIM paclpefelleHNeM LBEeTHBIX MHHEpalos,
o6mIHen BXKMOueHHil HHBIX NMOPOA, B TOM uHMcie INIyGHHHBIX, 06OralleHHOCTBIO cheHoM,
anaTHTOM H (GmoOpHTOM. [10CTIeNORaTEBHOCTE PASBHTHS KBISBUITACCKOTO KOMIUTEKCa
rakas (OT ApeBHHX K MOMOABIM nopoaam ) : GuoTuT-aMpubonopsie NOPGHPOBHANbIE I'Pa-
HOCHEHMTHI ¥ I'paHOCHEHUT—MO0PGHpLI; fuoTHT-amM¢ubONnOBEIe KPYTIHO3EpPHUCTEIS nopgpu—
POBH[IHbIE I'PAHHTBI (rnapnas asa); MenKosepHUCTHIE TIOPYHPOBUAHLIE appBeACOHATO-
Bhle M BHOTHTOBLIE M'PAHUTHI; Naiiku nuabasop, CHEHHT— H rpaHuT-nophupos. AKTHBHEIH
KOHTAKT MeXAy KpyTHO3EPHUCTHIMH NOPGUPOBHAHBIMH IPAHATAMM IABHOK basel H
STHPHMHOBEIME IPAHHTAMH KyKeHTa#HCKOI'o KOMINeKca pabmonasncs 0ro-pocTo4Hee
ropsl AKOrBl3 3hech B STHPHHOBBIX I'DAHUTAX OTMeYaloTcs MHOTOYHCIIEHHBIE
SOHKH NMEerMATHTH3ALMM, a4 KPYNHO3EePHHCTELIE TPAHHTHI B BHAE anogus NPOHUKAWT B
MEeNKO3epHUCThIe STHPHHOBBIE I'DAHHTHI.

3aBepuiaercs pasBUTHE CTPYKTYPhl BHEpEHHEeM alfqCKHTOB GakaHaccKoro
kommiekca, OHM (OPMHPYIOT MACCHB B CeBepo-3allafiHoii 4acTH CTPYKTYPhL. I'pa-
HUTH CpPE[HE3epHHCTHIE, B SHIOKOHTAKTOBOH 30He MenkosepaucThie. llBeTHoki
MuHepan - 6uorur. PopMHpOBaHHe MaccHBa [IPOHCXOAWIO B ABe daapl: cnepea
CpenHe3epHUCTHIe, 3ATEM — A/IACKHTEHl, ME/IKO3epPHHCThHIEe A/ACKHTHI. CpenHeaepHHC—
Thie ANFCKHTH NPOPHIBAIOT MEIKO3ePHUCTHIE STMPHHOBBIE TI'PAHHTEH KyKeHTalCKoro
KOMIUIEKCa M KpylNHO3epHHCThle GHOTHT-amdubonopble I'paHUTHl KbI3bUITACCKOIO
KOMIUIeKca, a Takxe fAaliku nopdupop, nepecekalonlie IPAHATHl KBI3BUITACCKOTO

KOMIUIeKca,
Takum oBpasom, B BakaHaccKol BYNKAHOIVYTOHHYECKOH CTPYKTYpe NpHCYT-

CTBYIOT TaKHe XKe NO3[HerepUHHCKHEe KOMIVIEKCHl, Kak ¥ B Kapma-Cay pckoi
CTPYKTYpHO-hOpMALMOHHOH 30He 3ailcaHcKoil cKilanyaTok o6nactn /Epmonos u
ap., 1977/, Tpauem KykeHTaHCKHH KOMIIEKC KOPPEMHPYeTCs C Kepererac—3CHukH-
CKMM, KBIGBUITACCKHII — C KapOpraraiickuM, a OakaHacCkuii — C KapakoOnbCKHM.
Sr0 noxashiBaeT NPABWILHOCTEL BhifeneHns B JKapma-Caypckoit 30He BbllleHasBaH-
HBIX KoMmuiekcoB, OOQHAKO INMOCNenoBaTeNbHOCTh HX (GOPMHpOBaHHd, Kak 3TO XOPpOLo
punHO B BakaHacckoi CTPYKType, HECKONBKO HHas, YeM MPHHMMAIAch HAMH paHce
nns Kapma-Caypckoii 30HEI, B KOTOPOjJi I'PaHHTbI KAPAKOMBCKOTO H KaHabIraTafiCKo=-
IO KOMIUIEKCOB HE MMEIOT MeX1y coBGoli reonormieckHx cooTHomeHnuid. B aTol
CBSGM CIIelyeT, BEPOSITHO, CKOPPEKTHPOBATL CXeMy PasBUTH# MO3AHErepLlMHCKOro
marmaruama Kapma—-Caypckoii GOHBI, B YACTHOCTH, CHATATH KAPAKONBLCKHH KOMI-
IeKe MonoxKe KaHabiraTtaiickoro. IloloxeHHe KyKEeHTANCKOrO KOMIUIEKCa WellOYHBIX .
PPaHUTOB TOYHO COOTBETCTBYET KepereTac—3CHNUHCKOMY B Xapma-Caypckoit 30He.
Kykenrtajickmii Maccup pacronoxen B 5 km sanagHee Daxanacckoil By/IKaHO-
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NIy TOHMYECKOH CTpyKTypbl. OH BEITAHYT B UIHPOTHOM HampapfeHud Ha 6 KM, Mak-—
cuManeHag wupuia 1,5 kM. Bumemawonme nopoawl — BYIKAHHTEI M cyOByMKaHHueC—
Kue Tena Kepereracckoii ceutel C W apxapnuECKOW cBuThl P . Maccus
CIOMEH KpYIHO3epHHCTLIME apibencOHAT—3THPHHOBLIME TPAHATAME  CPEdH KOTO—
pBIX BCTpe4aloTcs HebolLlMe Tela MEeIKO3epHHCTHIX aphBeACOHHT-3THPHHOBEIX
T'PaHHTOR.

Kokcanuuckuii maccup pacrnonoXed B 25 KM cebepo-pocTouHee DBaxanaccko#
BYIKAHOILIyTOHHYECKOH CTPYKTYpPHI Ha npaeom Gopty p. Kokcana. Maccup serTanyT
B Cepepo-3anagHomM Hanpasnenud Ha 10 kM, mupusa ero 2,5-3 kM, OH crioxeH
0AHOOOPA3HBIMH STHPHHOBLIME KPYTHO3EPHUCTBIME TPAHHTaMH.

Apcarnagckuii MAcCHE pacroiioXeH B 6 KM cepepo-pocTounee Koxcanmuckoro
MACCHBA B [eBOHCKMX oThnoXeHusx. [lo pnanuwiv B H. 3mipasoBa u coapTOpoR
/1965/, oH BLITSHYT B ceBepo-3ainafHOM HampabBleHun Ha 12-15 kmM, c cepepa
orpanued Unnrus-Banxawckum paanomom. I0ro-pocrounas uwacTbk MaccHBa
COXpaHuIachk IONHOCTLIO, IIMpHHA ero aaeck okono 4 kM. Bmemarommmu nopopa-
MH gBIHIOTCH BYIKAHHTHI D Ymig B rpaHdTOMAb! [O3[HEeNaneo30icCKoro Bo3pacTa.

B mMaccuBe BRIAEISIOTCH PUOEKUTOBBIE H PUOEKMT—2I'MpPUHOBLIE (aLMH IeMOTHBIX
T'PAHUTOB.

10xuag MoHronua

B I0xnoit MOHIOMMH LIeIOYHBIE IPAHHTBE! M ACCOLMMPOBAHHLIE C HUMH [I0pPO-—
MBI, KaK YNOMMHANOCHL BhILle, OpHYpoueHb! K 30He [MmaBHOro MOHIONLCKOIO NHHea-
MeHTa M K nmuHelHBIM xpefram lobuiickoro Tauep-lllang /fApmomox u ap., 1979/,
[1s HMX XapaKTepH:il OTAElbHble MaccHBBI U 9((y3HBHO-HHTPY3HBHbIE aCCOLHALMH
C yuacTHeM KOMEHOMTOB, TPaXWIMIAPUTOB M IIENOYHBIX IpaHuToB. llenTpnl we-
MOMHO-T'PAHMTHOIO MArMAaTH3Ma pacnolaraioTcd Kak B KalleJOHCKMX COOpYIKeHHGX,
TAK W B I'epIMHCKHX CTpyKTypax. OCHOBHAS Macca LIEOYHBIX T'PAHHTOB COCPEdOTO—
yeHa B IOHO[ [MONOce, e OHM YYACTBYIOT B CTPOEHMH OGIIHPHBIX BYTKAHOMIY—
TOHHYECKHX CTPYKTYP.

Maccupn xp. CoMoH~-XaupxaH pacnoiaralTcd B CEBepo-3anafHoil 4acTH
nogca I'mapHoro MoHronkckoro jnuHeamenTta /fpmomok, 1979/. Oba maccuea
(cesepo-aanam{b[ﬁ Comon-Xaupxanckuit # oro-poctoudiblil Basn-[ly puHXHHCKHI,
no pamueiM /llecoHTheR u aOp., 1981/) sanerar B Gonee OpPeBHUX HHTPY3HBAX,
CIIOKEHHBIX CyOGLIeIOUHbBIME TpaHHTaMy H rat66po-muopuramu (puc, 12). Bmemaio—
MY MOPOAAMH CIIYXAT BYJIKAHHTHI CpefHero — moaaHero kapboHa M BY/KaHOT'eH—
HO—OCa[0YHBIE OT/IO¥eHNd paHHero kKapboma., Obfa maccuBa MMeEIOT INPHMEPHO OAMHa—
KOBBle paaMepbl — 15X 7 KM - H BHITAHYTBl B CeBepO-3anafHOoM HaOpabBlIeHHH.
BHyTpeHHee CTpoeHHe MACCHBOB MOMET ObITh NPOAEMOHCTPHPOBAHO HA NpHMepe
Basu-[ypuuxuackoro maccupa /Jlecuteer u ap., 1981/, OH cOCTOMT M3 CHCTe—
MBI CIIOEB MOMHOCTEI 2-30 M, NONOro NOrpyXAOUHXCH K LEeHTPY Maccupa.
CocTap clloeB: CHEHHTHI, KBapleBble CHEHMTHI, I'DAHOCHEHHTDI, IIeIOYHble I'DaHUTHI.
[Tocnennue mo o6bemMy NOAUMHEHB! cHeHuToHMOaM. K Cepepo~BOCTOKY OT IIEIOYHBIX
MAaCCHBOB Ha ypameHun 2-2,5 KM pacnonaraeTcs MOofC BYIKAHWTOB, ClOMXEeHHEI

GuMoaanpHO GasanbT—TpaXHiIHIapUTOBON cepuei CS-Pl, B KOTOpPOHl NpPHCYTCTBY-—

10T Tak¥e KoMeHauThl. [lo panueiM BB, flpmomioka /1979/, KOMeHAWTHl H NaH-
TennepuTsl apimorca 2hdy3UBHLIME SKBHBATEHTAMH IIE/IOHHBIX I'DAHHTOB H pac—
CMATPUBAIOTCS MM KakK BYJIKAHOIUIYTOHHYECKHI KOMIIEeKC.

Xan-BoranHcKuii MacCHB pacloioXeH B BOCTO4YHOM uacTH nosaca ['obuiickoro
Tane-lllagg. DTo KpynHeHWHH Maccup enOYHbIX rpaHuToB MoHronuu, I'eomorus
caMoro maccupa u ero ofpamiieHHs pacCMOTPeHa B MHOT'OYHMCIEHHBIX NyOiHKauHax
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[ B2 1727 (590+ B9)s B2 (2017 (ol Fars o
Puc. 12, Cxema reonoraueckoro cTpoennsa xp. Comon-Xaupxan /fpmomok,
1979/.

1 - pexiele oTnoXeHMs; 2 - necuapmku H anesponutel (P, ); 3 - Tpaxu-
nmnapuT-GasanbToras accommamns (C o= Pl); 4 - aHne3uTOBble MOPUPHTHI, HI'-

HUMGPHTBI, TY}LI H /aBBl NALUTOB (C2 3); S - necuaHWKH, TpaBeTHTLI, aHIesH—
TOBBlE TOPGUPHTEI (Cl)-r 6 - cpenmenaneosoiickue CKnag4aTeie Tommu; 7 ,8 -

menouseie (7) n cybmenounrie (8) TpaHuTh; 9 - ra66ponuoputs;; 10 - mom
CnaBrOoro Monronsckoro IHHeaMeHTa.,

/Kopanmenko u np., 1971; Tednorus MHP, . 11, 1973; Nypanrs u np., 1976;
Kopanenko, 1977; Apmomok, 1978; Topernan u ap., 1979; Bnaneikun u np.,
1981/. Cxema reonormueckoro CTPOeHHs MaccuBa TNpHBeNeHa Ha puc. 13,

On nmpmypouen x HeHTPaNkHO# YACTH ONHOMMeHHON nosaHenaneo3oHCKol BIanuHE,
HATIOKEHHOH Ha I'epUHHCKOe I'eOaHTHK/IHHANLHO® noaugrue, Paameper maccusa
50x (20-30) xm; nnumnas oce BEITSIHYTa B CEBEPO-BOCTOMHOM HAYIDAB/ICHHH,
Bmemalomumu moponamu ma tore FBIMOTCH AOBepXHeNaneoaoiickue mnopons! (senne-
HOKAMEHHO HSMEHEHHble OCHOBHLIE S¢dysHBHI, KPEeMHHCTBIE H KPeMHHCTO-TVIHHHCTEHIE,
OCano4HLIe H BYNKAHOT'€@HHO—-OCANO0YHbIe ofpasopanua), mpopsamubie cpeaHenanec—
3o#icKkuMH rab6ponpamu u KAMEHHOYTO/IBHEIMYM T'DAHHTAMH M IpaHOCHeHWTamu, B
TIocneHee BpeMs B IKHOM OGPAMITGHHM MACCHBA BhISBICHA GasansT=KoMeHaHTO—
Bag tonma /Bnanpikun u ap.; 1981/ paumenepmcroro Bospacta, lllenounrie
TPAHUTE! NPOPBIBAIOT HHXKHIOK 6a3aNbTOBYI0 YacTb aTOH TO/IIH, HO He HMEIOT
TeOlIOru4eCKuX COOTHOWeHH! ¢ KoMeHauTamu, B CeBepHOM obpamileHUE MaccuBa,
TIOMHMO TepevYuclieHHBIX BEILIe Cpeanenaneo3oicKux ofpasoBanulf, BrimensioTcH
PanHe-CpeflieKaMeHHOYTONEHAaS AaHAe3HTOBag TOJA H BeHYalue Ianeo3oicKui
paspes paHHeNepMcKas PHONHTOBag M nosaHenepMmckas (?) BasanbT-pHONHTOBAT
CEpHHl, KOTOpbIe KOPPe/HPYIOTCs C 6a3ainbT-KOMEHAHTOBOM TOMEH YOXKHOTO 06—
pamnenns. B 6asansr-puomuropoii CepHH PasBHTHI CYOBYNKaHHUECKHe Te/la pHOMH—
TOB, KOMEHOMTOB U I'DAHOCHEHHTOB, :

Xau-Boranucknit Maccus fopmupoBaca B Taxoi nocnenopaTenbHOCTH
/Topernan u np., 1979; Bnanvikun u np., 1981/: CPenHe3epHHCTEIE apdBen—
COHHTOBEIE H ap{BeNCOHHT-SI'HpPHHOBLIE TPaHHTEI; MWLl NETMATOMAHEIX MENOYHBIX
T'PAHUTOB; MeNKO-CpPeNHe3ePHUCTEIE STHPHHOBBIC TPaHUTEl, NaliKi SKepHT-IIOpGHpOB;
Ile/IOYHEIe I'PAHHT-NOPGUPE]; MHKPO3EPHHCTLIE CHEHHTEI, MOHILOHHTEI.
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Purc. 13. Cxema reonoruseckoro crpoerns Xan-Bornmrckoro maccusa /Bramsi-
KuH U ap., 1981; lopernan u ap., 1979/,

"l - MeloBEHle OCAOYHBIE OT/IOKEHHS; 2 — MelIOBBIe bazanwTh; 3 - GazanbT-
pUONUTORAsS CcepHs (Pz?); 4 — PHOMHTEI (P'l); 5 -~ aHpesHTH C, o (a) u ro-

pusonTEl Tydpduros B Hux (6); 6 - ocamouno-BynKanoremHas Tonma C 1 Py 7 -

paHHe-Cpe[HeKaMeHHOY TO/IbHEIe OTIIONKEeHHd J0r0-3allafiioro ofpamienus: Tydb!
CPe[Hero M KHC/IOIO COCTaBa, KHCHble M cpefhne shpysuenl (a), ameBpomuTsi,
KPeMHHCTEIE TY(GHTEI, NeCUaHUKH, KHCIble S¢gy3HBEI (6); 8,9 - AOKaMEHHOYT'Ollb—
Hble OTVIOMEHHs: 8 — KPeMHHCTHIE aleBpOMUTH, TeCYaHHKH (a), KpeMHHCTbIE
cnapuel (6), 9 - seneHOKAMEHHO MAMEHEHHbIE KHCIIBIe abdy3uBEl IpoGIeMaTHYHO-
ro pospacta; 10 - cyGBynkanudeckne PHOIMTHI, KOMEHAMTHl, T'paHOCHEHHTH (a),
kucnele urauMGpuTe (6); 11-13 - nopoasl  XaH-bBoraunckoro maccupa: 11 -
TO3AHME AAaiKH MUKDOCHEHUTOB, MIEIOYHEIX rpaHuT-noppupoB, 12 - pannue paiiku
SKEepUTOB, I'POPYIAHMTOR, NAHTEVIEPUTOB, POKKOIHTOB, IMEIO4YHEIX IErMAaTHTOB,

13 - MOHOLIMATOBBIE apdBe/COHNT-oTHPHHOBEIE I'paHuThl; 14 — KaMeHHOYTONlbHEIE
rpamutsl (a) u rpamocmemmtr (6); 15 - cpenmenaneosoiickue rabbpouas;; 16 -
OPOrOBHKOBaHHEIE NOpoABl; 17 - pasmnomel.

BuyTpeHHee cTpoeHHe Maccupa, paclluppOBAHHOE C TIOMOUIBIO KOCMHYECKUX
cHumkoB /Topernan u np., 1979; Bnanwikin u op,, 1981/, Gonee cnoxuoe,
HeM oTpaxeHo Ha puc. 13. Maccup clioXeH OBYyMS KONLLUEBHIMH B IUIaHe Tela—
MH; 3anagHbiM U BOCTO4HHBIM. Konbuepass cTpyKTypa NoA4YepKHBaeTCS KAK IpOBe—

[
CaM# KpPOBNIH, TaK H KONbLEBO# cHcTeMoll faek BHYTpH 3amagHoro Tena. 3anag—
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Puc. 14, Cxema TEONOTHYeCKOT0 CTPOEHHS BOCTOMHON uacTu xp. Tocr,
1983y/. ;

1 = peixaele OT/IOXeHHS; 2 — IepMO-TPHACOBbIE neCHaHO~KOHITIOMepaToBbIe obpasoBanus; 3-5 - nepMcKHe o6pasopanms:
3 - KOMEeHOMTHI ¥ TPaxupuoiuTe, 4 - GasanbTel U aH[Ne3uTOo6asanbTe, 5 - Tydonecuanuku u Tydoanesponurey; 6 - KapboHopkie
ofpasopanug; 7-9 - XeprnoBrle ofpasopanns: 7 - KOMEHAUTE!, 8 - TpaXxupHOMUTHI, O - 6asanbre;; 10 - naiku; 11 - GuoTH-
TOBBle I'PAHHTEL; 12 - wenounpe rpauThl; 13 - reonormueckue rpanuibd; 14 - smemenTo 3aneranug; 15 - paanomsl,

0xuas Monromus / Kontunenranouerii BYIIKaHH3M ., .,



HOE€ TejI0 CIIOXEeHO Cpe/lHe3epHHCTHIMH ap¢BeACOHUTOBLIMH H STHPHH-aPGBENCOHHTO—
BBEIMH I'DAHHTaMH, BOCTOYHOE — MEIKO-CPe[He3epHHCTHIMH- STMPHHOBBIME TI'DaHATA-~
Mu. Mopdonorass HHTpyauBa B paspese — JIONOMHT C KPYThIM . MarMOTIOABOLSUINM
KaHA/IOM B CeBepo-3anafHoili YyacTH M JIONOoroil CTYNEeHYATO BosfmIMaomelics Ha IOro-—
BOCTOK TIO[IOIIBOH B ILEHTPe M Ha IOro-BOCTOKE MAaccHBa,

Xap-Xapckuii MaccHB pacnonoxen B 130 kv loro-samaguee Xap-Boramucxo-
ro naytoHa. Ilo nannemM B.U. Kopanenko ¢ coasropamu /1973/, oH crnoxen
CPe[HEe3epPHUCTHIMH APPBE[COHUTOBLEIME ¥ apdBelCOHAT-3THPHHOBLIMH T'paHHTaAMH.
30HBI 2H30KOHTaKTa OGpPAa3OBAHBI MEKO3EepPHUCTHIME NOPHMPOBUAHLIME pPaSHOBU[~
HOCTAIMM 9THX Xe I'pPaHuTOB. B 3HOOKOHTAKTe pasBHTHI MHOT'OYHCIEHHBIE NaiKy
NOpPGUPOBHMAHEIX 2KEPUTOB M TI'POPYAMTOB, HEKOTOphle M3 HMX BHIXOOAT BO BMeIIaio—
ume nopoawl. [lnowans mMaccuBa okomo 25 xM2, $opMa BHIXONA Ha TNOBEpPXHOCTH
oBallbHasg, MOPGOIOTHE KynonooGpasHas, OCIIOXHEHHAS C I0ra TEKTOHHYecKNM Hapy—
LIeHueM.

Maccupsbl xpeftos Hoen u TocT BKMOHAOT 6asanbThl, KOMEHOHTH, NAHTEI—
TIEepPHTHI, TPAXWPHOIHKTEI, IIEIOYHLEIe TI'PAHHTHI H MHOTOYHCIEHHBIe OailkKl KOMeHOH—
ToB M GasanbToB. Onm uayuanucs B.B. flpmomoxom c coabTopamn /1979;
‘KonTuHeHTaNbHEI BynKaHusMm ..., 1983/, Cxema Ieoloruieckoro CTPOCHHA
BOCTO4HOH yacTh Xp. TocT noxkasana Ha puc. 14, [aunneli apean pasBUTHS Ile—
TIOYHBIX TIOPON NpHMEeYaTelleH TeM, YTO 3[eCb I'eO/IOTHYEeCKH 0GOCHOBAH BO3pacT
6asanbT-KOMEHAUTOROH TONIUM: OHA 3ajeraeT Ha KapOOHOBBIX BY/IKAHOT'CHHBIX TOM-
max ¥ NepeKkprlTa NO3AHENepPMCKHMM IecYaHO-KCHIVIOMEepaTOBEIMH 06pasoBaHHSMH.
B camoii 6asanbT-KOMEHIUTOBOH TOMIe B aleBponuTax coGpaHbl pacTHTEILHLIE
OCTaTKH, KOTOpblé OATHPYIOT HX KaK C3- Pl /flpMomnioK U ap., 1979/. Komennu-

THl M TPAXUPHOIHTH HOPMHPYIOT HECKOIBKO BYIKAHHYeCKHX LeHTpos. B omHoM

M3 HHX 9pO3Hell BCKPBITH WeO4HBle IPaHMTHl. [IpoTsaMeHHOe Teno WeoYHbIX Ipa—
HHTOB OfHaXaeTcs TakXe B BOCTOYHOM uwactu yuactka (cm. puc. 14). B nomcru—
NnajomuX KapGoHOBBEIX O6pa30BaHHAX PA3BHTH! poH runabuccanbHO-CyGBYIKaHHYeC—
KMX a€K, CXOMHBIE C NUHeHHBIME POSAMH WIEIOYHEIX JIOPOA PACCMOTPEHHOI'O BHIlE
Tneymber-Caypckoro nosica BocTousoro Kasaxcrahna.

BospacT nepecrhllleHHEIX KpeMHe3eMOM LISNIOYHBIX IIOPOA
Bocrounoro Kasaxcrana u lOxuo#t Mouronuu

l"eonomqecxne H aHalmNTH4YeCKHe [aHHble CBHOETEeNbCTBYIOT, 4YTO LEeO4YHO—
TPaHHTHEI MarmMaTHsM BO Bcex Nogcax Kasaxcrano-MoHronbckoii TpoBHHIMH
TNPOY9BW/ICS B CPABHHTENBLHO Y3KOM BO3PAcTHOM OHANA30HEe H OTHOCHTCS K OOHOM
anoxe rpaHuToo6pasopaHMsi. B pasHeIXx mnofAcax HHXKHIS BO3pACTHas IpaHula
9TOH SMOXH ONpeAendeTcd IO3AHMM KapOOHOM, BepXHAd - NO3[AHel NepMblo.

B IOxuo#t Mowromun B xp. Hoen, no nammeim B.B. flpmomoka c coapropa-
ME /1979/, menounrle appysuBel (KOMEHOMTH M TpPaXHpPHOMMTHI) 3ajeraior
Bhllle Ba3anbTOBEIX [OKPOBOB, COAEPXKALIMX NpPOCION Ty($OreHHO-0CaAOuHbIX TIOpOf,
c ¢nopoit CS’ H [lepeKphiThl 663 NPU3HAKOB HECOIVIACHS TeppHIeHHBIMH nopona-—

z;dg P2 /3aiiuep u ap., 1973/. B paiione comona Xan-Borago n Xp. Apranuuty

B TY(OreHHO-OCANOYHEIX NPOCIOSAX B WUEIOYHBIX BY/IKAHHTAX obHapyxeHa dquopa
Pl /Hypanta u gp.,, 1976/. B npyrux paiionax l0x. MOHIronMM KOMIVIEKCHI MO—

poa C Weno4YHBIMH BYJIKAHHTAMM 3aneraloTr HecoryacHo Ha tommax C_ u NpaKTH—

2
YeCKH JIOBCEMECTHO IepeKphIThl TeppPUreHHBIMHE O6pasoBaHHAMM P2. Accounupyonne
C LIENIOYHBIMH BYIKAHHTAMHU WIEIOYHBIE T'PAHMTHI HEIAe He NPOPLIBAIOT OTIIOXKEHMil
P2. B 1oxuofi wactn XaH-Bornuuckoro Maccupa WENOYHBIE T'PAHATE JIPODHIBAIOT
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mokmolo  (6asanbToByio) uacTh 6a3anbT-KOMEHAHTOBOMN CBHUTBI, H, NO-BHAMMOMY,
BO3pacT MX 6nu30K BO3pacTy KOMEHAMTOB 2TO# CBHUTH /Brnanbikui u ap.,
1981/ -
3nauenna aGcomoTHOro Bo3pacTa HeTeIpex npo6 ap(BeJCOHUTA M3 I'PAHHTOB
rnapHo# ¢aspl XaH-Boraunckoro maccupa, onpepenennbie Kanmnit-aproHoBEIM Me—
TOAOM, cocrapnsior 266; 278; 273; 274 mnu ner. Ouenb GIH3KO K HUM SHA-
dyeHne 286+9 MnH ner, NomyueHHOe NPH HCCHenOBAHHK T'PaHATOB T7IABHOH (aasl
Py OunHii-CTPOHIMEBEIM MeTOoOM /CannomupoBa u np.,, 1980/, Onpenenenus;, no-
JIy4eHHbleé IPH HCClieNOBaHHH Ka/lHi—-aprOHOBBIM METOAOM apdBeCOHHTOB, MNo/le—
BEIX WINATOB M [OPOA M3 NerMaTHTOB H 9KepuTOB, AAI0T Bo3pacT or 258 no
362 mnn ner /Bnapgeikus w gp.,, 1981/

B Ilpepunuruackom nosce llenTpanbroro KasaxcTama KoMeHHTE! cHiipex—
TayCKOH CBHTHI (Fz?). npeacTaBngolle BY/IKAHHYECKHH SKBHBAIIGHT WEMOYHBIX

T'PAHUTOB, 3azeraloT Ha Gasanbrax Kypaitmuackoit ceuthl (P). B cobokymsocTs
RanHas KOMeHIHT-6asanbToBas accouMalMss KOPPelHPYeTCs C AHAIOIHHHO# ACCO-—
mwrauneit l0x. Mouronuu, onHako tam oma AaTHpyeTCcd paHHENepMCKHM BEKOM,
Cy€pynkaHnyeckne >IHpHHOBbIE rpasuT-nop¢upe! B [Ipenynuruabe npopeiaior Ga-
S&/lbThl H KOMEHAMTHl H CONEepPHAT HX KCEHOMHTH, Bce pasHOBHAHOCTH WENOYHBIX
TPAHHTOB CPe3aloTCs CAMBIMH MOMOABIMH B PEHOHE CIUOASHBLIMU ANSCKMTOBBIMU
rpaHHTaMH,

B Tneymber-CaypckoM nosce nopnapfsmoiiee GOMbUMHCTEO HHTPY3HBOB IEeN0Y—
HEIX T'PAHUTOB H I'PAHUT-NOPGHPOB DPACHO/NONEHO CPefd OTIOKEHHHl PAHHEro M Cpen-
HEro naneo3os W IPaHUTOMAOB CPeAHero M NoaaHero naneosod. B xp. Caiixan
STHPHHOBEIE I'PAHHT-TIOPGUPL! IPOPEIBAIOT YIVICHOCHBIE OT/IOMEHHS CalKaHCKOM
CBHUTEI 02_3. C Gonee MOMOOBIME OTVIOKEHHSMH OHM He conpukacaiores. [Tomo—

HEeHHe WEeNOYHEBIX I'PAHUTOB B cXeMe MarmMaTuamMa peruoHa crtporo onpeneneHo:
OHH. [IPOPLIBAIOT T'DAHHUTEI HApMHHCKOI'O KOMIUIeKca Pl H nepecekKapTcs KalHueBbi—

MH TpPaHAT-[OPQHPaMH M /IeHKOKPATOBLIMH GHOTHTOBBIMH TIpAHHTAMH KapaKolbCKOTo
KOMIUIEKCa, a Takke I'PAHOCHEHHTaMH H GHOTHT-TaCTHHI'CHTOBBLIMHU NefiKoKpaToBBIMUI
FpaHuTaMH KaHObraTaickoro kommiekca /Epmonos u ap,, 1977/,

B Topuoanraiickom apeane nonoxenue menouHBIX T'PaHUTOB HaAHMEHee §CHO:
OHH MPOPBIBAIOT [01EBOHCKHE I'PAHUTOMALI M OT/IOXMEHMS HMXHEro naneosos. Enu—
HHYHbIe ONpelle/leHHs; BO3pacTa NOPoA M3 rpanuToB Maijtopckoro, lomyxmsckoro
MaccHeOB M Tel B paiione noc. Onrypait Haxoparca B HHTepBane 155-268 mnu
ner /Hesaepa, 1973/.

Mopsons wuror oTmerum, urto Bpemsa NPOSB/IEHUS WEeNOYHO~T PAHHTOBOIO
MACMATA3MA B pacCMaTPUBAEMOM PErHOHe OTHOCHTCH K HuXHell NepMH, a HeKoTo-
Prle HeyBA3KH BO3pacTa B pasHEIX Mogcax OGyClOB/eHbl CKOpee BCEero Hecoria—
COBAHHOCTEIO CTPaTHrpajHvYecKuXx cxem. B aBcomorHOM peToMcumeneHum aMoxa
LUEM04HO-PAHUTHOIO MarMaTH3Ma NPHXOAUTCS, BEPOSITHO, Ha MHTeppan 280-290 man
ner. Bo Bcex noscax, xpome loproanTaiickoro, reonoruyeckue naxHbIe CBHAe-
TEIBLCTBYIOT, YTO WEIOYHO-T'PAHUTHLIA MAarMaTH3M NpoSBWICH MNOCTe 'PAHHTHOIN
popmMaunK, HO nepel a/ISACKHTOBOH., YCTOHYMBOCTH BO3pacTa M COCTAaBa IeI04YHO-
TPAHHTHOTO MarMaTH3Ma Ha OrPOMHOM TepPPHTOPMH M HA/IMYHE AAEK I'DAHOMHOpPHT-
NMOPQUPOB MEeXAY WEMOYHBIMH M aISICKUTOBBIMH TpAHHTaMH CBHAETEeNbCTBYIOT O
CaMOCTOATE/ILHOCTH LIe/IOYHO-T'PAHHTHOIO MAarMaTH3Ma,

[lerporpa¢us m muHepanorus

KoMeHnnuTe! yyacTsyor B crpoeHun Bakanacckoii BYNKAHOIUTY TOHHY €CKO#
crpyktyps! [Ipenumnrusckoro nosca, Xan-Boraumckoi BYJIK&HOINTY TOHHY€CKOi
CTPYKTYPEI M BY/IKAHOIUIYTOHHYECKHX CTPYKTYp Xp. Toct lOmuo-I'o6uiickoro moaca
Monronuu.
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B BakaHacckoil CTPYKType KOMEHAUTHl IpefCTaBleHbl YepHbIMH CTEeKIOBaThl-
MM TIODOAAMH, 4alleé MACCHBHOH CTPYKTYpHI, peXe MHelHO wiM Gecrnopsaio4HO
paccrnoeHHbiMH. [JopdHpoBble BKpPAIEHHHKH ClIOMEHb! KAHHATPOBLIM MOMEBbLIM
wnaToM M kpapuem. [lpeofiasaer KanMHATPOBBIH MO€BOJ LOIAT; 4ACTO OH SBIISET—
cA TakXe eNHHCTBEHHEIM MHUHepaloM ¢eHOKpucToB. CopepxaHue €Io He MpeBbllia—
er 10 06. %. Ilo cocTaBy KanMHATPOBEIH MONIEBOH WIAT uaule BCEr'O — AHTHIEP—
THT ¥ copeprmr okono 40% Kamieporo  MoneBOro wWmaTa B WAXMATHOM Aallb—
6urte. [lamee Mo yacToTe BCTPEYAEMOCTH CIIEAYIOT AHTHUIEPTHUTHEl C COMAEpKaHHEM
Kanueporo moneporo wnara oT 10-20% po epunnunbix sxnakos. M Hakonel,
OueHL PEAKO NPUCYTCTBYIOT MNepTuTh, copepxaume 30-40% ansbura B Kanuuma-—
Te, KOTOpHI pacnpedeneH B anLbuTe B BHOe NATEH, pexe — WHYpkoB, B pane
cllyyaeB OTMeYaeTcd NpHypOYeHHOCTE €ro K TpemuHam cnajiHocTn anbbura. OcHop-
Hag Macca ClloXeHa KBapieM, anbOMTOM, KalueBblM IIOJIEBBIM LIMATOM, 3TMPHHOM,
pynueM MuHepanom. OHa MHOIAa pacciloeHa Ha CYIECTBEHHO KBApUEeBYO H CyLlecT-
BEHHO IIO/IeBOINATOBYIO (asbl, MHKpoOCTpyKTypa cheponuToRas, MHKPONOHKHINTO~
pag, MHKporpapnHyeckad. B KpHcTanmHueckoil OCHOBHON Macce BeTpedaloTcs 060-—
coblleHMst CTek/la, HaloMUHaKmKe no ¢opMe OpBI3TH, Kallld, B KOTOPBIX JIHWEL €1Ba
HaMedaeTcs ManbMeTTOoBad CTPYKTypa. Takue oGocobieHHs ONpeneleHHO YKa3bIBaloT
Ha MeTacTabWiIbHBII cocTap paciiiaBa, KOTOpHIL Ha YpOBHE CTAHOBIIEHHS MHKBHPO—
pan Ha [ABe HecMellupawumecsd ¢asakl.

lleeTHON MHHeparn NpencTabBleH CBeT/0-3elIeHBIM 3IMPHHOM M OypbIM akMHTOM.
Copepxanne ero 3-5%. On ofpasyeT kak camMOCTOATeNbHbIE BHIAENEHHS B OCHOB-
HO# Macce, TAK M CPOCTKH C KAMHHATPOBBIM IO/€BHIM wnaToM. MHorma arupux
¥MeeT NPH3HAKK MO3AHe-NoCTMarMaTHiecKoro MHHepana: [pHYypoYeH K MO/IHOKpHC—
TaTHIECKHM [0/I0CaM B PACCIIOEHHBIX KOMEHAHTaX WM MPeACTAaBNIeH Ty4HCTHIMH
BBI/IETICHUSIMH, :

B lOxuo-T'obuiickoM nogce KOMeHOAHTEH oGHapyXeHBl HegapHo B obpamileHHH
Xan-BorauHckoro maccuea IeNO4HBIX I'paHuToB ¥ B Xxp. Toer /lopernan u
ap., 1980; KoHTHHeHTaNBHEIl BYNKaHH3M ..., 1983/, Omn nmpeacrabieHbl jabBa—
MH H MrHEMOpPHTOBEIME NOTOKamu. Ilopons!l comepxaTr BKpamieHHMKH kBapua (1,8-
"7,1%) M KanMHATPOBOI'C NOMEBOIC WINATA 0 = 8,8%) B OCHOBHO# Macce
GCNL3UTORONO WM pafHallbHO-Ty4YHCTOrO I'PaHOGUPOBOT'O CTPOEHHd, CIIOXEHHOT'O
KBapleMm, MOJeBbIM LIIATOM, 3THPUHOM, PUOEKMTOM M pyAHBIM MuHepasaoMm. Ulemou-
Hble IBeTHBle MHHepanbl, TaK Xe Kak M B DakaHacckofi cTpykType, NpHYypOUEeHb!
nubo K yyacTKaM pacKpUCTallNIM30BAHHOIO cTeKna, nubo o6pas3ylor CpocTKH C
KanMHaTpoBbiM noneebiM wimatoM. CocTaB Tpex o6pasLoB IMenoyHOro amdubona
u OBYyX ofpasuop SrupuHa npubBefeH B Tabil. 1. BrpamieHHMKH WEI0YHOTO am-—
dubona, B ornuuMe oT aMdubona ocHOBHO# Macchl, oboramenn Ce, Al, Ti u

Mg u no cocrasy npubnuxawoorca x Ca-xarapopuram win Ca-aphpescoHuTaM

/Kopanenxo, 1977/. Am¢uGonel ocHOBHOH# MacChl — [OYTH YHCTHE apdBenCOHH—
Tbl. [IHpOKCEH OCHOBHOII MAacCh OTBeYaeT STHPHUHY C O4eHb HebOonbLoH NpHMechio
Ca-komnoHenTa., Crnegyer y4HMTHIBATE, OQHAKO, YTO B aHAIH3aX WIEIOYHBIX MHHepa-
noB, TIpHBENEHHBIX B Tabm, 1, oTaenbHBIe KOMIOHeHTH! (Hanpumep, SiO o 31,
cyMMa B Al H 31) BaBBIlLIeHb!,

Cy6BynKaHu4ecKkie Ieo4YHbleé I'PaHHT-NOPGMpPhl ClaralorT BHElUIHee KOlbIeBoe
Teno B BakaHacckoit BYNKaHOINIYTOHHYECKOH CTPYKType H OTAelbHEIE Tela B ce-
BepHoM oGpamiennn XaoH-Borpmackoro maccuea. K 2Toil e BO3pacTHO® rpymne,
BEpOATHO, OTHOCATCH paHHME [ailKu  IelO4HBIX T paHuT-Nopdupos B Tneym-—
Ger-Caypckom: nosce. s

B Bakanacckoii crpyktype (cm. puc. 11) mo Bcemy Komblly BHeWHHi OG/IMK
IENIOYHEIX I'PaHUT-NOpdHPOB ofHoOOpaseH. JTO KpaCHO—-KOPHUHEBLIE CKpPLITO3ep-—
HHCTble MOPOALI MOOCHATOH MMM NETHUCTO-IONOCHYATOH CTPYKTYPbl C PelKUMH
BXpamieHHHKAMH WEJIOMHOro nonesoro mnara (menee 10%) u apdBenconura




Ta6Gnuna 1. Xumuueckuii cOCTaB LBETHBIX MHHEPAaIoOB KomeHAMTOB 0O
Monromuu /Topernaa u ap., 1980/, mac. %

Oxcun Ay Ay Ay | 9y 3,
L
|
Sio, 51,10 49,64 51,02 56,44 53,80
TiO, 1,95 1,82 0,55 0,30 0,37
AL,O., 1,04 196 0,58 0,72 (07
FeO 30,63 29,99 32,42 29,73 28,52
MgO 2,58 3,16 0,03 0,09 0,06
CaO 4,42 3,74 0,22 2,12 1,98
Na,O 7.43 6,94 9,63 12,06 12,18
Ka,O 1,46 1,51 1,69 0,12 0,20
p = 100,60 97,89 96,14 101,56 97,88

Mpumeuanue, AHAMU3E! BHINOHEHb HA PEHTTEHOBCKOM MHKpOAHAIM3ATOpe
g UTEM AH CCCP, ananutuk E.E. AGpamosa.
A - appBeACOHHT, 2 — SI'HpHH.

(menee 1%). lllenouHoii moneBoil WmAT NpeACTABIeH INOMOT'@HHBIM AHOPTOK/IA30M
(2v=-77% Nm L (001) = 14°%; cocrae: oproknas 30-40%, ansbur 60-
70%), anruneprurom c 30-50% oproknasa B WAXMATHOM anubuTe, IOMOI'€HHBIM
lAXMATHBIM ANBEGHTOM M OYeHb Pefko oproknasoM (2 v = —500, Nm 1 (001)=
= 2-6°; cocrap: oproknaa 80%, anséut 20%). OcHoBHas Macca CJlIOXeHa TOH—
KO3EpHHCTBIM arperaToM Kpapua, Ie/I0YHOrO IIOEeBOro LaTa, SIHpHHA, apdBenco-
uuTa, Obmee KOMMYECTBO IBETHLIX MHHEpAOB COCTaBiIdeT 8-12%, rnaBHBI{ MH—
nepan — srupu, CocTas sruphHa npuseses B Tabm. 2 (o6p. 118/1). Opun o6~
paseln pacCUMTHIBAETCH HA YHCTHII STMPUH, BTOPO# CONEPXMT JIOBBILEHHYIO TpH-—
Mech THTaH-sSTHpHHOBOro MuHana. llenounon ampubon ap/igercsd Maruuii-apppenco—
autom (Tabm. 3, o6p. 118/1). MuKpocTpyKTypa NOPOAL MHKPONOHKWIMTOBAS,
cheponuTOBasd. )

PaccMoTpeHHble MOPYHPEI MOBCEMECTHO PacC/lOeHEL, OTMeualoTc OBa THIA
paccnoenuit, [leppblil coCTaBIMmOT /NHHEHHbI, H3OMETpPHYHBIE WIH OKPyIVIBIe o6o-
cobieHns OpTOPHpa B IIEMIOYHOM IpaHHT-NOpdupe. Takune obocoGrieHHss HMEIOT
pasMephl OT HECKONILKHX CAHTHMETPOB AO NepBhIX AeCATKOB canTEMerpos. OHu croxe-
HBI KPYTNHBIMH BbIAE/IEHHAMHE NOYTH YHCTOIO OpPTOKNasa (2v = -50-52° ; Nm L
1(001)=2-3°), saxmoyeHHbIME B TOHKOSEPHHCTYIO OCHOBHYI0 Maccy, COCTOs-
myo B3 KBapla, KaJHHATPOBOI'O IIONIeBOre unaTa, STHpPHHA H apjpBenconura. Ko-
IH4EeCTBO BKpAIVIGHHHKOB MO ABYM IIOACYeTaM COCTapider 49-52%. B menouyHwix
rpaHuT-TOpJMpax NpH 9TOM KONMYECTBO BKPAIVIEHHHKOB LIENOYHOIO TO/EBOro
wnata yMeHpllaeTcs, H B Npuileraiomeid XK OpTOQUPOBOMY CIIOI0 30HE OHHM TNO/-
HOCTBIO MCYe3ai0T, ApJBe/COHAT B OpTOQHMPOBLIX OGOCOGIEHHAX CTAHOBHTCS Gonee
KEIeSHCTEIM H MeHee KAJblIHEBbIM, a SI'MpHH, HanpoTHB, Golee MAarHe3HaTIBHEIM
(cMm. Tabm. 2; tabm. 3).

X MMHUYeCKUl AHANIH3, BHITIONHEHHbI# OTASNBHO A8 OpPTOGHPOBBIX obocobnenui
¥ BMemaomelt MATPHILI NOpon, noxassiBaeT (Tabm. 4), uro paccioeHue CBF3aHO
c oforauleHHeM ONpefeleHHEIX Y4ACTKOB Tella IVIHHO3EeMOM M KamueM M obenne—
HHEM KpeMHe3eMOM, T.e. MPOHCXOAMT ¢pakUHOHHpPOBAHWE OpTOKIasa. Ha ornenbHbixX
yuacTKax KONblLEBOTO CYOBYIKAHMYECKOrO Tejla UIelO4uHbIX rpanuT-nopgupos Baka-
Hacckoll CTPYKTYypkl 0o6beM OpTOdHMPOBBIX OTWUEIUIeHHH NOCTHraeT 20-25%, HO GO—
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Tabnuua 2. XuMuueckuii cocras arupUHA CYyOBY/NKaHHYECKHX IE/IOYHBIX TpaHuT-noppupoe Bakanacckoli ByIKaHOIUIYTOHHYECKOH
crpykrypel ([Ipepunuruackumii mosc Bocrounoro Kazaxcrama), mac. %

i 118/1 120/26 120/2a 120/3a 120/36
1 2 b & 2 3 1 2 1 2 3

5102 52,46 52,27 52,04 51,53 51,28 52,25 52,36 51,88 51,57 50,87 52,04
’I‘102 0,97 4,35 0,60 3,05 0,23 1,56 1,31 1,08 1,28 1,26 , 2,76
A1203 0,08 0,04 0,07 0,03 0,09 2,1% 0,08 0,05 0,29 0,29 0,01
E‘e203 32,68 29,39 29,97 30,70 34,51 29,30 29,97 31,08 26,64 26,64 31,69
FeO 1,05 1,46 1,16 0,39 1,35 1,42 -
MnO 0,38 @27 3.81 0,78 0,64 1,04 0,34 0,41 2,22 2;23 0,33
MgO 0,08 0,08 1,91 0,04 He ofH. 0,98 1,17 0,41 1,83 1,84 He o6H.
CaO 0,59 0,47 3,07 1,07 0,02 1,48 0,25 1,54 2,06 2,07 0,20
Na20 13,34 13,32 11,46 13,05 13,50 12,06 12,88 13,1% 11,32 11,37 13,63
K20 ) He ofnapymxero
b 100,58 100,19 100,38 100,258 100,27 100,24 99,87 100,01 99,02 98,47 100,66

lMpuMeuanue. Aranuarl BHIONHEHH! Ha MuKposonne JXA = 54, onepatop B.H. Kopomok. 37 FeO TepecuuTaHo Ha
FeO n Fe203 B COOTBeTCTBHM € ¢opmyno#t srupuxa. 118/1 - menounolt rpannr-nopbup; 120/26 — aduposbii wienou—
Holi Mukporpamur; 120/2a - menounoit oprogup; 120/3a - wenounoit rpaHuT-noppup; 120/36 - apuTOBBI MHKPOrpPAHHT.

1-3 - HoMep sepHa arupuHa B Openaparte,



Tabnuua 3, Xuvuueckuit cocrTap aphBeCOHNTa CYGBYIKAHMIECKHX IETO0YHEIX
rpaHaT-nopdupos Keiapmracckoit BylixaHOmIy ToHMYeckoil cTpyktyprl ([Ipenumu—
rusckuii nosic Bocrouxoro Kasaxcrama), mac. %

Oxcun 11871 120/26 120/2a 120/36 120/3a
.‘5102 50,73 ' 53,04 52,69 52,60 52,87
T102 0,52 0,45 0,50 0,56 0,59
A1203 0,66 0,41 0,14 0,13 0,24
F9203 14,17 13,83 15,13 13,32 15,62
FeO 6,28 4,15 4,54 4,88 4,69
MnO 3,62 3,29 3,43 2,29 3,24
MgO 9,17 11,20 9,85 11,35 8,95
CaO 4,10 3,09 2,35 1,94 3,28
Na20 7,55 7,69 15740, 7,98 7,80
K20 1,16 1,16 1,08 1,08 1,14
I—IzC_), F 2,0 2,0 2,0 2,0 2,0
¥ 99,96 100,01 99,41 98,82 100,42

IIpuMeuanne., AHa/UGH BHIOMHEHB! Ha MHuKposoHoe JXA-5A, onepa-
Top B.H. Kopomox. Ipusaska ofpasuos nasa B Tabm. 2,

7iee KpymHLIX #X oBocoGnenmit, yem 3-5x15-20 cm, BCTpe4eHO He Gbino, 3T0,
O[HAKO, He MCKITIOYAEeT BO3MOMHOCTH thpakimoHHpoBaHKg OpTOdHPOBOTO paciaBa
B Gomee KpyNHEIX pasmMepax.

Bropoit Tun paccnoennii npuBOOMT K OBOCOGIeHMI0 B KpacHO-KOpPHYHEeBhIX
WEeIOYHBIX T'PAHUT-NOPPHPAX TOHKHX CIIOEB 3e/IeHOBATO~CEPbIX MHKPOTPAHHTOB,
MoumocTs ToHKMX croer 1-3 CM, NPOTAXEHHOCTE — NEpBble NeCHTHKH CAHTHMeT—
PoB. 3e/leHOBATHII OTTEHOK HX OKpacky O0YCTIOB/IeH MOBEILIGHHBIM KOMTHYECTBOM
srupuHa. HMHorna B Takux crnoax ormeuaiores CKOINIeHHs ¢wiooprTa. B oTnuyune
OT PacCCoeHHs TepBOI'O THIIA, B OAHHOM Cliyyae CylWleCcTBeHHOH nudpepeHimanmn
BemecTsa He mpoucxoaut. OTMewaeTcs nHIIL 3aMeTHOe CHHKeHHe CoflepKaHus
MarHud ¥, BO3MOXHO, YBelIHYeHHe ¢Topa B MHKporpamuTax. Takum obpaaom,
HEONHOPOAHOCTE MOPGHPOB BTOPOTO THINA SBISETCH B OCHOBHOM CTRPYKTYPHOI H
obycnop/ieHa, BO3MOKHO, llepexpucTannysanueifl B NOCTMATMATHYECKYIO CTAMIO
BAO/L IPaHMl (NTIOHAATLHOCTH, ’

Pannue naiikn wenousnsix Tpanur-noppupor TrneymGer-Caypckoro mnosica
CJIOXEeHBI NOPOdaMH Cepo-rony6oil OKpackd H (OPMHPOBAIHCH, BEPOSTHO, Ha Go—
jlee I'NIyGOKHX YPOBHEX, uem KpacHOLBETHHIE I'paHHT-NOPpUpEl BakaHacckoit
CTPYKTYpPEl, BKpamieHHNKH cnomeHs KalIHHATPOBBIM NONEBEIM WINATOM M KBapLeMm.
Conepxanne ux B moponax NepeMeHHoe: OT eNMHHUHBIX 3epeH N0 18-25% o6nema
nopospl. I'oMOreHHBI! KanMBEATPOBBIE Nonepoll wmaT copepxuT or 50 no 60%
amu6ura (2 v = -87°, Nmal (001) = 14% 2v = -70° Nma | (001)=
= 107). Kpunroneprurs XapaKTepu3yIloTcd NPHMEepHO TeMH Ke COOTHOLIEHHSMHE
ans0HTa M KAIHeBOTO NONEeBOre umara. OcHoBHag macca umeer ciheponuTOByIO,
rpagu4eckyio, (elb3uTOBYIO MHUKPOCTPYKTYPY H CIlIOXEHa KBaplieM, anbGHTOM,
KATHEBEIM MONeBRIM UINATOM, PHGEKHTOM, STHPHHOM, BHOTHTOM, (NIIOOPHTOM, Ip—
KOHOM, {1t COOTHOWEHMIO LUBETHHIX MHHEpaJIOB BLIAENAIOTCS aphBeACOHHTOBEIE,

28



Ta6Gnuua 4. lpuveps paccnoenus CYOBY/IKaHHIECKHX NIeMOUHBIX TPaHUT=IT0 pdi-
poB B Bakanacckoit BynkaHOMm1yTOHMYeCKOl CTPYKTYpe, Mac, %

1/10 Paccnoenne Tuma I Paccnoenne tuna II
120/26 120/2a| 120/2e|120/3a| 120/36 120/3e

Oxcun

5102 74,49 75,08 70,54 71,12 75,30 175,30 75,62
’I‘iO2 0,32 0,39 0,37 0,27 0,40 0,39 0,31
Al O, 18,55 12:80 15,19 14,76 12,35 11,891 12,41
Fe _O_, 1,46 1,42 1,46 1,78 1,46 1,38 1.7

23
FeO 0,80 0,46 0,43 0,29 0,43 0,50 0,43
MnO 0,15 0,12 0,11 0,12 9,11 0,10 0,13

MgO 9,11 0,40 0,57 0,15 0,73 0,08 0,09
CalO 0,40 Q11 0.22 0,44 0,22 HeoBu. 0,37
Na,O 4,56 4,58 3,93 4,18 4,42 4,96 4,74

KZO 4,91 4,65 6,53 7,36 4,70 4,37 4,67

P 05 0,02 0,01 0,02 0,02 0,01 0,01 0,02
0,08 0,08 0,03 0,06

M.m.m. 0,27 0,15 0,29 0,14 0,21 0,29 0,14
H_O 0,07 0,11 0,09 0,24 0,07 0,07 0,03

b 100,05 100,28 99,75 100,87 100,41 99,36 100,73

Mpumeyanne. 1/10 - ucxonusn wernoyHoit rpanuT-noppup (cpeanee ua
10 ananusos); 120/26 - adUTOBLIH WeNnouHOM MUKpPOTPAHHUT; 120/2a, e - me-
no4HOK oprodup; 120/3a - KpacHO-KOpHYHeBbIH wie/10uHOM I'paHnIT-nopdup;
120/36,e - cBeTno-aenensii auTOBLIH MHKpOrpaHHT,

STHPHHOBLIC M NPOMEMYTOUHbIe PASHOBHAHOCTH. DIUpPHHOBLIE I PaHUT 10 P¥ pbl
conepxar 7-9% srupuna. Jlo COCTaBy 3TO SI'MPMH-ABTHT, cofepXamuii no 45%
SI'MPHMHOBOH Monexyqe! ( c Np=18-21°, 2v=-88°, Nm=1,760, Ng=1,773,
Np=1,‘? 40) . Ormedaercsa paspupaommiics no HeMy wenoyHol amdubon. B appren-
COHHUTOBBIX MPAHUTAX COAEpMaHHE HBETHBIX MHHepanos cocrapnseT 8-10%, rnapubi—
apdBencoHuT. YacTo oH mminensieTcs B BH[l€ MIOMOYEK, PACHONOMEeHHBIX Cy6-
lapaniensHo rpaHaM NOop¢MpPOBEIX KPHCTAIOB HIH HanpapneHuaM nydelt cheponn-
ToB. [lo xumumueckomy cocrasy (ra6n. 5) u omrmieckum cpoficTsan (Nm=1,694-
1,698, cNp = 0—50) MUHEpall mpeacTaeiseT co6oif XenesucTbii appeen—
COHHT C CymecTBeHHO# noneit dropa B THAPOKCHIILHOH I'pynme.

B srupun-pubexnrosbix IpauT-nopdupax pubekut npeoGnamaer uan AU pPH-
HOM, KOTOpBIi Yalle BCEro NPHCYTCTBYeT Kak PEeMHKTOBEI} MHHepan B 3epHax
puGekura. CpoficTa srupuHa: GnenHO-3e/eHbIH upet, Np=1,765, Nm=1,795,
Ng=1,810, conepxur npuMepHo 55% arupuHOBOI Monexkynel. B Kaugnirataiickom
apeane, KpoMe TOI'O, BCTPEYEHO HECKONLKO [ackK GHOTUT-PHOGEKUTOBBIX IpaHuT-
nopgupos. BuotuT B HEX pesko INeOXpoUpyeT OT g9pKO OpaHKeBOr'o o Np no
HenpospadHoro me Ng u Nm, Cyag mo BLICOKOMY IOKa3aTeio NpelloMIIeHUd,
oro ammur (t = 90-95%).

llenounble rpaHuTH rnapHOM $asbl B pasHEIX nosicax B AeTanax paanuuaiorcs.

B TlpepuunruackoM mosce B nopapmsmomem KONH4EeCTBE pacnpoCTpaHeHbl
STHPHHOBEIE CPE[He3ePHACTbIE, Cepble, pexe CO clnabhiM JIMTOBLIM OTTEHKOM TI'pa-
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Tabnuua 5. Xumuueckuit cocras aMpubona 1enouHLIX rpanuT-nopgpupor Tneymber—
Caypckoro mosica, mac, % 2

XuMHYecKHii cocTap ) XuMuueckuii cocrap
Komnonent 146 533 Komnonent 146 533
.SiOl2 49,42 49,01 Na20 T,25 5,82
’I‘102 1,14 2,32 K20 1,8% 1,68
A1203 2.0.3 2,94 Li2O 0,30 0,34
Fe203 14,33 14,69 H20 1,99 2,97
FeO 18,38 16,24 B 2.0 1,76
MnO 0,56 0,88 : 4
MgO 0,90 1,05 —S=y s AT
CaO 1,85 1,24 a 100,78 100,22

Mpumeyanne., 146 - NOPQHPOBHAHEIE I'pAHHTLI, Kauawirartaiicxuii apear,
233 - MHKpOrpaHuTHI, Axxaiingyckuil apean, AHATHSE! BENIONHEHD! XHMHYECKHM
MEeTOI0M,

HuTEl. B Baxanacckoii cTpykType nopomeo WHPOKO PaSBHTHI MOPGHPOBHAHEIE pad—
HOBHAHOCTH. ['paHuTEI cocrogr ua KATHHATPOBOT'O [IONIEBOr0 WINATA, KBApLA, STH—
PUHA, apdBencOHHTA, AHHHTA M NO3AHe-NOCTMAIMATHIECKOI'O WAXMATHONO AllbOH—
Ta. MukpocTpykTypa THIMANOMOPGHOSEPHACTAS, IpaduyecKas, Conepxanne useTHRIX
Munepanop cocrasiser 3-8%. [napHblit - srupun, a COMEepXaHue apgBeacOoHHTA

He npepbluaeT 1%. BHOTHT MpHCYTCTBYeT B BHAE enMHMMHLIX 3HakoB. KanuuaTpobrii
HO/IeBO# UMAT MMeeT XOpPOLIO BEIPAMKEHHYIO CTPYKTYpPy pacnapna; B Kykenraiickom
Macrupe BCTpPeveHbl Kpunromeprurel. CocTap KalIHHATPOBOI'O MIO/IEBOr0 LINaTa:
ans6ur  50-60%; Kanuepbldl TONeBol wmAT — 40-50%. lllaxmaTtubeit anb6ur
BBIUIONHAET NPOMEXYTKH MeXOy 3epHaMH KBapua u KallMHATPOBOTO MOMNEeBOro
umnara, pexe cllaraeT HAMOMOpPGHbIE TAGIHILI B 3epHax srupuHa. STHPHH 4acTo
aanoMopgeH, pexe ofpasyer MyuHCTLHIE arperatel. B Kokcanunckom maccupe imp-
POKO PaSBHT 30HAJIBHBIH STHPHH, CIIOXEHHBI B SApe Gypo-KOpMYHEBOH, a mo
KpasM - TpaBaHO-3e/leHOH pasHoBHAHOCTaMH, Mayuenue Takux 3epeH Ha MUKpO-—
SOHAe NOKa3blBaeT, uTo Gyprle yyacTKH IO CPABHEHMIO C 3elIeHBIMH CHCTEeMAaTH—
4ecKH oforameHbl THTAHOM, HATpHEM M MapraHueM H OGefdHeHb! Mele30M ¥ Kalb—
mrem (rabn, 6). Xumuuecknm ananmaonm MOHOMUHEPANBLHbIX GPaKIMil yCTaHOBIEHO,
9TO B SHPHHAX M3 IMENOYHEIX IPaHHTOR Bakanacckoii CTPYKTYPBl, @BIMOINXCS HaH—
MeHee INIyOGHHHBEIMU 06pas’soBaHHaMK cpenn nopon rnaeHoit dasel [IpeguuHruackoro
lodca, cofepxanue ¢ropa ouenb mamo: 0,07 u 0,04 wmac, % (o6p. 11974, 5),
B Gonee ray6ummpix maccupax STHPHH COOEpPXUT Ha NOpPAAOK Oomblie ¢ropa: B
Kokcanumuckom maccupe 0,13 u 0,37 mac. % (o6p. 113/1, 112/1), a B
Kyxenraiickom - 0,58 mac, % (oBp. 120/3). lllenounoi ampubon no cocrapy
orseyaeT appsenconnty (cm, Tabn. 6). B ormuume OT appBeAcoHHTA CyGBYyIKa-
HHYECKHX T'PaHUT-NOPGHPOB KYKEHTAMCKOro KOMINIEKCa, OH 3HAYMTENBLHO Gomee
HeneaucTsil, Gonee wWenoyHOH W NOYTH He . COOepXHUT KanblMg., AHHUT OYeHb
APKOH OpaHXeBO-KpacHO! OKpacKm u accolMHpyeT OOBMHO C aphBe/ICOHHTOM,

B TneymGer-Caypckom mosice CPeAM T'paHHTOB IVIABHON (A3Bl BLIgENsIOTCH
PHGEKHTOBEIE, PHOEKHT-GHOTHTOBDIE, puGEKHT—-3IHPUHOBEIE M STHPHH—-ACT POGIIIIHT—
pPHGEKHTOBEIE T'DAHHTEL,

Pubexurobrie rpaHuThH pacnpoctpaHeHsl HauGonee wupoko. OHM craraior
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TaGnuua 6. Xumuueckuii cocrap STHpHHaA U apdBeACOHMTa NIeTOYHBIX

lpepunnruackoro nosca Bocrounoro Kasaxcrana, mac, %

TPAHHTOB TVIABHOH (askl KyKeHTa#CKOro KoMIyleKca

it 119/71 11271 113/1 128571 12571 | 11272
3:3@.71 3e.en 3ﬁyp 3aen 339:1 36yp Sﬁyp 2 3en ks 6yp . 3en a8 A
SiOz 51,88 53,35 53,09 51,98 53,18 53,01 53,34 53,40 51,52 51,92 54,46 52,00
Ti02 190 0,93 190 0,50 0,71 2,19 3,35 0,56 2,50 1,14 0,40 0,81
Al 2O3 0,05 0,05 0;45 - 0,05 0,05 Heofun. 0,06 0,07 0,04 0,06 0,05 0,16
Fe-zo‘3 29.7 29,1 26,4 29,9 29,2 27,3 26,3 29,0 27,7 29,7 16,77 20,08
EFeO 2,895 3,00 2,68 2.9 2,95 2,65 2.85 2,8 2,9 2,9 5,03 6,02
MnO 0,84 0,82 1,38 1,00 0,83 1,61 0,45 0,28 1,05 0,86 3,83 4,47
NMgO 0,13 0,04 Heo6n, 0,08 0,02 HeoGu. 0,11 0,05 0,01 0,03 4,49 2,74
CaO 2,06 0,79 0,03 1,24 0,6 0,08 0,04 0,19 0,02 0,78 0,07 0,18
KEO He o6napy®eno 228 1,28
Na2O 12,17 12,59 13,73 12,65 L2977 13,54 13,72 13,67 13,92 12,88 9,51 9,50
I—I20+ He omnpeneneno 2,00 2,00
= 100,79 100,67 99,58 100,30 100,31 100,68 100,02 100,12 100,66 100,3798,86 99,22

[IlpumMeuanue. AHanusel BHINONHEHB! HA MHKpPO30OHAE
Heeso B COOTBETCTBHHM C TEOpeTHYeCKOH dopMynoit nmupokcena u a

JIOBHO B COOTBETCTBHHM C (OpPMYII0il am¢uGorna. .
119/1, 112/1, 113/1 - srupusoBble rpanuTs Bakazacckoi cTpyktypel (119/1) u Kokcammickoro maccupa, D .

JXA-

Mpubona. Komuuectrso H_O

Sﬁyp ~ YHACTKH STHPHHA COOTBETCTBEHHO 3ejleHol u Gypoit OKpackd, A -~ apdBeiCOHHT.

5A B HUIT CO AH CCCP = TlepeCyYHTaHbl Ha 3aKHCHOe
B appBelACOHHTE MPUHATO yC—
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Bepxnescnunckue wrTokM, MHOMecTBO Ten B Hitcopckom maccuee, maccus Bomek—
Tac W 3HAYMTENBHEIE INIOWANM B MACCHBAX Kepererac, AxGmuk, Tneymber. BuoTurt-
PHOEKHTOBBIMH  TI'DAHHTAMH CIIOMEHb! Tena B ceBepo-sananHoii uactu Hitcopcko—
IO MacCHBa, BEIXOA IIE/IOYHBIX rpamuToB B BrecHmacckom maccube  sHAOKOHTAK-
ropele 3oHel B Kepereracckom muTpysuse, OTHpHH-pUGEKUTOBbIE TpaHuThl 3HAYM-
T&/IBLHO pACTIPOCTPAHEHE! B I0I0-3aNafHol SHIOKOHTAKTOBOI 3oHe Keperetacckoro
MACCHBA H B CEeBEepO-BOCTOYHON 3HAOKOHTAKTOBON 30He AxTo6uHCKOTO Tena,
Ac'rpocpunnmjcouepmamne TpanuThl onucanel A.B. Crenanopeim B Bepxuescnunckom
Maccuee, B.H. 3ripsaHoBEIM B Maccuse Kepererac u puigpnenst mamu p ceBepo-
BOCTO4YHOR uacTu Kamnwpiraraiickoro apeana. Nepexonrr mMexay mepeuncmennsivuy
MHHEPA/IOTHYeCKUMH THNAMH TpaHHTOB nocreneHHble,

Coctap cBetnoit wacTu Bo Beex TPaHUTaX MPUMEPHO ONHHAKOB: MMKPOK/IHH—
TepTHT, KBapl, anvbur. Copepxanue KBapla u anbbura papeupyer, HauGomee
oforaimeHrs! ‘Keaplem GHOTHT-PHGEKHTOBBIE IpaHiThI Hitcopckoro maccusa (35-40,
miorna Ao 45-50%), menbwe ncero (23-26%) ero s PHGEKHTOBLIX TpaRUTAaX
Bonekracckoro maccusa, Ann6ur NpeACTaBleH OBYMs ¢asamu: MarmaTH4ecKo# ,
HMelOIEeH - cllelbl KOppo3HH pacnnaBoM, H mocTMAarMaTHYecKoii, KOTOpas Haxina—
ArBaeTcd Ha Bce MuHepanel. B saBucumocTH or HHTEHCHBHOCTH IIOCTMATMATHYEC—
KOPO MeracomaTosa colspkanue konebmercs or 10 go 50%,

Komnuecrpo rnapxoro upernoro MHHEpana - meno4ysoro ampubona - xomne6-
nerca or 3-4 (Mitcop, Buecumac) mo 6-8% (maccuss Bepxnescrmuckue, Kepe-
rerac, Bonekrac, Kaprourac, AxGumx). dopma BrIenenus npu3MaTHYeckad,
MuHepan uanomopded. ITneoxponsm peskuii or He/ITOBATO—3€MI@HOT'0 M KOPHYHEBOro
no Ng no cepo-cHHEro, cHHero u Henpospaysoro no Np u Nm. B ornuume
or llpepunnruackoro mosca spech PaA3BHT B OCHOBHOM pubekut (X + A < 2.9,
Tabn. 7) ¢ {IepeXOMoM, C OAHOH CTOPOHEI, K KPOCCHTY, ¢ npyro# — k Ca-pubexury,
[Nokazarens npenomnenua Nm = 1,690-1,698 XapaKTepUsyeT MHHepal Kak
KEIE3UCTYIO PASHOBHAHOCTE puGeKHTa., XHMHYCCKHHl cocTas (em. Tabn. 7) corna-
CYeTCs C ONTHYECKHUMM OaHHEIMH, JIMUb B MACCHBE Bonexrac o6uapyen pubeknt
C NOBLILEHHON NpMMechI0 Marausa. Marzuebpie PHCEKHTEl YCTAHOBIIGHE! TOILKO
B SK30KOHTAKTOBEIX MeTacoMarutax Bepxuescmmucxoro MecTopoxaenus, [lo co-
AEpMaHHIO MOTIbMKBACTHTOBOIO KOMIIOHEHTa BCe ampubonbl MOrYT paccMmarpuBaThes
KaK JIuTHiiconepxamme pHGeKuTE, B rpanutax Bepxnescmuuckux wrokos A.B, Cre-
nmanoBeiM M [.M. MuHeeBEIM OTMeueHB nuTHeBBIE pubekutel ¢ 18% u Gomee
FOIIBMKBHCTHTOBOI'O KOMIIOHEHTA

Orupun samewaerca pubexurom u HacTO NPHCYTCTBYET KAK PENIMKTOBBIH M-
Hepan B ero 3seprHax. Popma BbineneHug H3OMeTpHYHAag, NpH3MAaTHYecKas., B Mera—
COMATHYECKH H3MeHeHHBIX rpanuTax BepxHescnuuckux wrokos BCTPe4arTCs Kpyn-
Hble MpH3MaTHYeCKHe, 3BEe3/4aThe W pacllelyIeHHble (Tuna “merenxu”) KpHCTaI-
7Ibl, KOTOpble paspuBaloTcH IO pubexuty. OnruyecKue CBOHCTBa SruUpHHa B paa-
HBIX MHTpy3uBax Bapbupylor. OKpacka meHsercs or GnenHo-zeneHoll, ¢ ouewn
cnabbiM [VICOXPOH3MOM, [0 KEITOBATO— ¥ TPABAHO-3eMeHOH, C pes3Ko BHIpajkeH-
HBIM nneoxpousmom. B Kepereracckom maccuse TPUCYTCTBYET STHPHH-aBI'HT C
60% srupuHoBo#t Monekynm (2v = -70% cNp = 1-2° Ng = 1,795).
[Tepecuer xumuueckoro amamuza STHPHHA HA (OPMYIy M3 3TOI0 Me MAaccHBa yKa-
SblBAET Ha NPHHaNNIEeXHOCTL MHHepana K 9THpPHHY ¢ 10-12% apruToBOoro Kommo—
Henra (rabn. 8). Yucrwmi sruput omucan A.B. CrenanosbiM Ha Bepxneacmmuc-
KoM MecTopoxnenun (Ta6m, 8). On HME@EeT HalOXeHHBIH XapakTep M cBgsay o
NOos/HeMarMaTHYeCKHM MeTacoMAaTO30M. Yracanue npaMoe, ynIHHeHHE O71pHUA—
Tenkhoe, Ng = 1,820, Np = 1,770,

Brorur - pacnpocrpanensii MHHepan GHOTHT-pUBEeKUTOBRIX I'paguTOB, HMeeT
XapakTepHble [MarHOCTHYeCKHe [PHSHAKH: APKYI0 KPACHO-OPAHKEBYI0 OKpPACKY Mo
Np wu Bricokui noxasaTenb nperomieHus ( Ng= 1,698-1,702; Np = 1,618-
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Ta6nauua 7. Xumuyeckuii cOCTAB IIENOYHBIX AMPHGONOB IIABHOM taspl Kepere—
Tac-acmuHcKoro xommnekca (TaeymGer-Caypexuit nosc Bocrounoro Kasaxcrama),
Mmac, %

Kommo- | 1040 2 87/1| 98 87 | 844-14] 1010
HeHT

5102 50,62 48,52 46,81 47,67 47,30 47,58 47,58
’I‘iO2 1057 K 1,30 1,87 1,0 1,83 1,26 1,26
A1203 2,04 1,53 2,60 3,48 2,92 3,29 2,31
e 0. 14,85 13,27 13,33 13,82 8,73 13,16 16,02

2“3
FeO 16,73 19,82 21,81 19,45 22,80 19,80 20,88
MnO 0,70 0,52 0,83 0,46 « 0,34 070 | D52
MgO 2,18 0,37 0,62 0,41 0,24 2,80 1,25
CaO 1,44 2,02 3,0 1.72 1,50 2,66 2,96
Na,O 540 7,50 4,94 6,63 6,73 580 5,00
KO~ . 0,08: . 2,08 - 0,76 1 1,00 1,85 1,00 0,64
I—{20+ 2,08 2,16 He omp. 2,83 1,35 1,12
F Q66 2,48 1,08 2,48 3,44 « 1,34 076
-O=F, 0,28 1,05 0,45 1,04 1,44 . 0,56 0,32
o 99,21 100,71 96,80 97,15 99,70 99,28 100,19

lIpumeuanne. 1040 - nophupoBMOHELI pHGEKHUTOBLIH rpanut, Bonekracckuit

Maccus; 2 - KPYNHOSEPHMCTHI GHOTHT=-ACT POGHIIHT~pPHGEKHTOBEI rpasut, Kan-
AelraTafickull poit naek m manbix Ten; 87/l - KpyNHOSepHHCTHI BHOTHT-pHOEKH—
ToBblit rpaHuT, Buecnmacckmit MaccuB; 98 - KpymHOSEpHHCTHI puGeKHTOBRI
rpaurT, Kepereraccknit maccup; 87 - puGekuToBbi rpaHuT, AKTIOBHHCKHII mMac—
cug; 344-14 - GHOTHT-pPHOGEKHTOBLI TpaHHT, Hitcopcknit Mmaccus; 101Q - To
we, Duecnmmacckuii maccue., Anamuarl 98, 87 — xomnexmns B.H. 3ripgHoBRa,
ocTanbHBle aHanmu3pl - Konnekmis [1.B. Epmonosa.

1,620). 2ta ocobennocTs GHOTMTA COXpaHsfieTcsi BO Bcex macchBax. 1o onTu—
YeCKHM CBOACTBAM H XHMHYE€CKOMY COCTaBy CNofa fBISeTCS YMEPeHHO (ropHc-
TBIM JIATHEBHIM anHETOM (CM. Tabn. 8).

AcTpo¢unauT KaK MarMaTHYeCKH# MUHepasl BCTPeYaeTcs oueHb penko. MeTaco-
MaTH4YeCKHil acTpodM/VIUT PASBHT B SK30KOHTAKTOBBIX METACOMATHTAX H B JKHUIb—
HBIX MHKXDPOKIHMH-KBapueBEIX xuwiax. CocTap ero papeHpyeT OT YHCTOT'O acTpOdHi-
mata 0o Mn-—actpodunmura (cMm. Tabn, 8). MakcuMmanbhoe conepkanie Kymyier—
CKHUTOBOrO KOoMMoHeHTa - 40%. B Kepereracckom maccuee B.H. 3pipaHoBbIM
ACTPOQHIIIHT OTHCAH B COCTABE PHOEKHT-ACTPOGWLINTOBHIX IpaHnToB. Hamn B
STHX I'PAaHHTAX ACTPOGQMIHT He BCTPEYeH, NOSTOMY OTHOWEHHME €ro K IpoLeccy
MarMaTH4eckoll KpucTausauuu He acHo. B Kamaerarafickom nosce acTpoduinnr—
pHOEKHTOBble I'DAHMTH NMPEACTAB/IEH:H Kak rpyGO3epHMCTON daumedi, Tax M saxameH-—
HBEIMH I'paHuT-noppupami, [lpucyTcreue B 06eHX PA3HOBHAHOCTSAX AaCTpPOdH/NIMTA
CBHAETENLCTBYET O KPHCTaIM3auud ero ua pacnnapa, Oxpacka muHepana oGbIMHAS:
opauxebasd NoNp u numoHHO-XenTag mo Ng u Nm. Np = 1,694, Nm=1,720,
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Ta6nuua 8. XuMHIecKnii cocTap GHOTMTA, STHPHHA M ACTPOPWINIMTA LIE/IO4HBIX rpa

nosc BocTounoro Kasaxcrtana), mac.

HHTOB KepereTac-sCIHHCKOIO KOMIUleKca (Tneymber-Cay pckuii

KoAiRBaaT BuoTtut : Srupun Actpopunnar
344/1 344/10 344/14 5 2 90 4.2 13 14 6/n

Sioz 36,96 35,70 37,48 48,80 50,87 35,20 34,95 33,41 31,89 36,93
TiO, 3,75 3,26 4,00 1,53 2,30 7.57 9,94 15,60 10,26 9,34

Al 2O:3 8,47 8,68 8,71 4,74 0,70 5,68 4,05 6,35 3,56 6 1 g
E‘9203 8,31 11,82 11,07 25,40 32,06 1,72 12,74 14,34 17,39 8,55
FeO 28,44 25,98 22,68 3,60 1,30 30,0 8,08 20,36 18,72 24,47
MnO 0,35 0,32 0,29 0,30 He onp. 1,04 14,15 0,57 4,39 2.,11
MgO 1,47 1,37 2,72 0,22 0,34 0,53 3,69 <02 110 0,33
CaO 0,60 0,58 0,88 1,72 0,20 0,62 3,50 He o6H. 0,94 0,16
Nazo 0,40 0,35 0,40 9,34 11,75 2,72 1,43 1,88 2,06 2,56
K20 8,0 7,47 6,90 0,68 0,13 3,65 2,70 4,0 8,55 4,86
H,0* 1,58 2,59 3,47 2,52 He omp. 4,45 3,52
B 1,66 1,56 1,52 1,25 L 2,30 0,81 1,31 1,18 0,83
M.m.m. 1,90 3,91 2,23 4,03 0,87
ZrO2 He omnpenensnoch 2,23 He onpepenanock

. Nb205 He omnpenensnock 1,52
—0-F2 0,69 0,66 0,64 0,50 He onp. 0,97 ‘ 0,34 0,55 0,50 0,35
P} 99,90 99,58 99,90 100,03 99,65 98,66 99,61 99,63 98,71 96,87

Mpumeuanne, 344/1, 10, 14 - GROTHT-puOEKHTOBLIE TPAHHTH,
(B.H. 3pipsmson), 2 — anbOMTHIHpOBAHHBIE WEJOYHBIE IPAHHTEL, BepxaeacnuHc
rpanuTthl, Kepereracckuli maccus (B.H. 3mipmsos); 12, 13, 14 - acTpopunauT-puGexuToBLe I'PAHHTH,

6/H — SK3OKOHTAKTOBHIE MeracoMaTHTh, BepxnescnuHcKHi Maccus /Munees, 1968/.

maccue Miicop (1 - srupun—-puGexuroBrie rpaHutsl, Maccus Kepererac
xuit maccus (A.B. Crenanos); 90 - acTpoduiinr-puGekurosie
Bepxuescrmuckuit Maccun (B.H. 3wipsuon);



Ng = 1,750, 2v = 86—880. [lo npnBeneHHbIM ONTHYECKHM CBOHCTBAM MHHEe—
pan gaBngercs Mne- acTpoGUIIHTOM.

B T'ophoanrtaiickom apeane, no gpanseiM M.A. Heuaepoit /197 3/, rnaesnas
dasa croXeHa KpPyIHO- H CpefAHe3epHHCTHIMH pHOGekuTOBEIMH Tparuramu. Cocras
ux: KanuHaTpoBbld nonesoft wmar 60-80%, keapu 15-40%, menounoit amduton
(Ca-puGeknr ) 5-12%. IpeoGnanaor puGeKUTOBble I'PAHHUTEI C CONEpXKAHHEM KBap-—
na oxono 30%. B AckatunckomM u MalopckOM MaccuBax Hapsay © puGeKHToM
npucyrcreyior Guorur (usorna no 5%) M enuuuuHBIE BHINENEHMs! ACTpPOGUIIUTA
u srupuHa, [lon BospeficTBHeM NO3AHE-TIOCTMAIMATHYECKHX IPOLECCOB I'PAHUTEHI
riaBHO# $a3bl yyacTKaMM OKBapLOBaHbl, anbGHTH3MpPOBAHBI.

B menouHblXx rpaHuTax riaeHoit daswl Xan-BoramHckoro .maccupa /KopaiieHKo
u ap., 1971, 1977; Koeanenko, 1977; Bnanbikun u ap., 1981/ rnaeusii
UBeTHON MHHepan - aphBe[COHHT, pexe BCTpeudaercs arupuH. Cpernasa dacThb
npeAcTaBleHa KalMHATPOBBLIM [OJIEBRIM WINATOM H KBaplieM, PefKO BCTpeHaeTcs
noapHeMarMaTHyeckuit anbbur.

Kanunarpopriii monepoii mmart coaepxut or 43 no 61% anbburoBoii Mone-
Kynel, [lng Hero xapakTepHa MO/HAs pasroMOreHHsalus ¢ ofpa3oBaHHeM NepTH-
TOBBIX BPOCTKOB llaxMaTHoro ansbura, copepxamero 1-8% KalueBoro moineBoro
umara, SaKMOYeHHBIX B HYHMCTOM MHKpokmuHe ( A = 0,75-1,0; 2 v = =74-84 "),
[MoapnHemarmaTuueckuii ansbur cogepx#ut 3-10% aHOPTHTOBONH MOIEKYBI.

[llenounslie amdubonel npencrabieHbl aphBeICOHHTAMH, peXe KalblIMeBbIMH
xatapopuramu. Cocrae U GopmyiibHble KOoa(HIMEHThl MX NpuUBedeHbl B Tabm. 9.
XapakTepHo#i oCOGEHHOCTBIO IEOYHBIX aM(uGoNoB fBNgeTCs BLICOKOe 3Ha4YeHHe
fopMynBHEIX Xosddummentos B rpyme (A + X), npespuuatomee 3. Ilo sromy
cpoiictBy ampubonel XaH-Boranusackoro maccupa pesko oTaHyalTcs oT amgubonos
Ee/IOYHBIX I'PAHHTOB TneyMGeT—Caypcxor'o nosica, KOTOpbkle OTHOCHATCH B OCHOBHOM
k pubexuram (A + X) £2,5 u cbnumxalorca ¢ appeeaconuramu [IpenuuHraac-
Koro mogca. BmecTe c TeM menounsie amMpubonsl rpasuToB [IpefYHHIH3CKOro H
10xHO0-T0BHICKOT0 NMOSICOB Pe3KOo pasnuyaloTcsd 1o XKenmeasucroctd (oM. Tabn. 3, 6,
9). llenounsie ampuGons Xan-BorauHckoro Maccuba cilyaT TIMIaBHBIMH KOHLEHT—
paTopaMu JIMTH§, LMHK&, ojloBa M ¢Topa.

[Mospuue pailku W Wbl IEMOYHBIX I'PAHHTOB H T'PAHHT-NOPGHPOE BLISBIEHBI
B Kykenraiickom maccube [Ipequumuruackoro nogca, Kaunawiraraiickom apeane
Tneymber-Caypckoro noaca u B Xan-bBornusckom maccree 10:xuo-I'o6nilckoro
nosca.

B KykeHTaliCKOM MacCHBe BCTPe4YeHbI peflKHe M MAajiOMOUIHBLIE XUIbl TEMHO-
3elleHblX I'pOpyaMTOB M pokkanutop., OHM MMeEIOT, BEpPOSTHO, MEeTacOMaTHYECKYIo
npupoAy, TAaK Kak Ha BBIKIMHABAHHM MX OTMevaloTCs TOHuaiiliMe NPOBOAHHKH, 0Go—
raiieHHble STHPHHOM; COCTOSAT OHHM H3 KA/IMHATPOBOI'O [OMEBOrC lmaTa, Kpapla
U TeMHO-3eneHoro srupuHa., ConepxaHue srupuHa uamMenuumpo: ot 15-20 no
30-35%,

B Tneymber-CaypckoM Togce NO3[HMEe AalKM LIEOYHBLIX I'PAHUT-NOPGUPOB
BCTpeueHsl B ceBepo-BocTouHON uyacTH Kaupaeiraraiickoro apeana. Cocras ux:
MUKpOKnuH-neptur 55-60%, ansbur 10-12%, keapu 26-28%, pubexur 2%
(Nm =1,698), acrpogunmar 1% (Np= 1,694,Nm = 1,720, Ng=1,750,
2v = 86-88°), suaku SIUpHH-aBTHTA,

B Xan-Bornunckom maccuee B.U. Kopanenko n A.B. I'opernsnom omicanbl
nerMaTouAHble LIeJOYHbIe I'PAHHUTHI, NEerMaTHThl, 9KepHThl, 3KepHT-IOppHpE],
POKKaJIuThl, NaHTellepHTh], OHH oTnHYaloTCHd ApYyr OT Apyra COOTHOWEeHHeM CBeT-
NBIX ¥ TeMHBIX MHHEepajioB M CTPYKTypoill, B pokkanurax copepXaHue arupHHa
pocruraer 40-50%, ona  NaHTeNNEepHTOB XapaKTepHa cTeKloBaTasi OCHOBHas
macca. Cocrap ueeTHbIX MHHepanop npubeneH B tabn. 10. llenounele amdubons
HIMEIOT COCTaB apBefCOHHTa, STHPHH TOYTH HE COAEpPMHUT NpHMEecH aBrHTa.
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Tabnuna 9, Xumuyeckuit cocran aMpubGoIoB WenouHBIX TPAHUTOB TI/IABHOH WHTPY

o/

auBHOMH haswl Xan~-Boraunckoro maccupa H0xuoit Moxronuu, mac. %

Kommo- 898 900 | 1050 1054 | 1827 1800 | 1809
HeHT

1801 | 1804 |1811 1825 1824 1826 1820 (1821 | 1808

5102 46,50 44,92 48,73 50,08 48,81 49,48 49,03
T102 1,41 1,81 1,05 1,14 1,65 1,70 1,70
A6 1,28 0,80 1,08 0,93 1,92 1,45 1,27
Fe203 13,67 16,97 16,40 11,32 12,36 8,41 8,10

FeO 16,18 17,56 18,31 20,47 20,29 13,17 25,14
MnO 2,49 1,26 1,77 1,33 1,61 1,50 1,32
MgO 2,52 3,52 0,34 0,36 0,52 0,88 0,20
CaO 3,15 1,91 1,93 0,73 0,55 1,64 1,65
Na,O 8,68 8,18 7,08 8,93 8,91 8,23 7,80

KEO 173 1,60 1,84 1,99 1,60 1,98 1,95
Li,O 0,41 0,26 0,32 0,18 0,35 0,15 0,08
H,0 1,04 0,31 0,50 1,34 0,84 ey 1,06

B 2,30 1,62 1,10 1,18 1,62 1.05 0,70
-0=F, 0,97 0,64 0,46 0,50 0,68 0,44 0,29
= 100,37 100,08 99,99 99,48 100,35 100,42 99,71

llpumMeuanue. Ananuser 3amMcTBOBaHEl 3 pabor /Kopanenko u ap.,
1977; Bnanvikun u ap., 1981/,

Ta6nuua 10. XuMuuecknii coctap apyBe/ICOHATA ¥ STHPHHA MO3AHHX [aeK M
#un Xan-Boraunckoro maccusa /Kopamenko u ap., 1977/, mac. %

Komnogesr ApdeenconuT Orupun
1797 856/5 909 1791710 1

Sio, 49,12 50,42 47,19 49,67 51,92
Tio, 1,60 0,54 0,91 1,55 2,16
Al,O, 1,52 1,45 0,98 1,74 1,45
Fe, 04 13,41 16,55 13,54 10,91 27,37
FeO 10,65 16,88 18,98 21,55 9.15
Rﬂqno 1,72 1,56 2,31 1,89 0,53
CgO ©,13 0,55 1,76 0,64 0,70
NaOO 0,47 0,71 1,85 124 1,05
Kazo 8,18 T2 8,54 T.18 11,88
bk 177 2,89 1.75 1,24 0,15
HI?_ % 0,26 0,28 0,30 0,21 0,03

2 0,94 1,00 1,38 1,24 He omp.
B 1,25 2,40 1081 1,40 "
Rggg He onpeneneno 0,0004
-O=F, 0,52 1,01 :79 0,59
5 100,50 100,79 100,42 99,84 99,39

[Tpumeyanue, 1797 - Tpanur-nermatur; 856/5,909 - skeput; 1791/10-

MEMaHOKpaToBbl# sKepur; 1 — AMCTPOHTHTOBBIH SKepuT,
36

48,98 48,79 49,14 48,67 49,44 46,71 49,35 47,51 49,59
1,25 1,55 1,25 1,30 1,88 3,30 1,82 2,35 1,92
1,41 1,25 1,31 2,51 1,60 2,11 1,868 5 2,38 , 2,21
12,42 9,84 12,19 13,07 12,66 10,01 11,92 .8,19 9,41

22,09 24,60 21,19 19,22 17,78 23,89 19,94 23,53 24,60
1,52 1,47 2% 5 1,55 1,82 1,61 1,48 1,39 1,98
0,59 0,18 0,31 0,49 1,53 0,38 1,02 2,09 0,38
1,75 1,20 0,68 0,94 1,63 2,12 1,84 . 3,83 3,50
7,18 7,56 8,37 8,78 8,50 7,29 7,69 . 8,08 | 5,03

1.2 1,83 1,97 1,32 1,32 &0 1 - B 0,99 1,00
0,18 0,16 - 0,80 0,41 « 0,20 0,18 0,22 0,11 0,19
1,13 1,0 0,91 0,77 1,03 0,94 1,00 1,04 1,54

0,75 1,08 1,30 2,35 1,08 1,12 118 0,90 | 8,75
0,29 0,44 0,55 0,99 0,44 0,47 0,48 0,38 0,31
99,71 99,99 100,48 100,39 100,00 100,29 99,89 99,96 99,76

[Nerpoxumus

[ng nerpoxumuyeckoli XapaKTePHCTHKH WENOYHBIX TePECHINEHHBIX NOPoa
Kasaxcrano-Monronbckoil NpoBuHIME MBI pacronaraeM 152 CHIMKATHBIMHE AHAIH—
samu. Jlyume Bcero oxapakrepusobane! [lpenuunruackuit 1 TneymGer-Caypckuit
nogca. Ilo I'opuoanTaiickomy apeany u noscam IOx. MoHronum mMeloTCs enuHHY—
Hele apamusbl, BrIGOpKa OpMIHHANBHBIX XMMHYECKHX AHAMH3OB WEOYHBIX [OPOA
[MpepuvHrH3cKoOro nosica npusenesa B ta6m. 11, [lonmag BEIOOpKA aHalIu3bB
wenounbix nopoa TneymGer-Caypckoro mosca umeercs B moHorpaguu [1.B. Epmo-
nosa 1 coapTOpoB /1977/. AHanuabl menoYHO-IpaHUTHEIX mopon [opHoanTaiickoro
u l0xuo-MoHronbckoro apeanos, onyGnUKOBaHHLIE B paborax /Heuaepa, 1973;
Ocunos, 1962; Kopanenko u np., 1971; Ieomorua MHP, 1973; dypanrs u
ap., 1976; lopernan u ap., 1980/ npusenens B Taba. 12 u 13,

B uenom menounsle nepechiuneHHble KpeMHe3eMoM nopoanl Kasaxcramo—
MOHrOTBECKOH NPOBUHIME MOTYT GBEITh ONpeneleHbl Kak YIbTpaKucible, BecbMa
HUBKOIVIHHOSEMHCTBIE U BHICOKOXKENTE3UCTHIE 0BPASOBAHUS C ALTIAHTOBBIM YKIIOHOM,
MakcumyM HacTOTHl BCTpeuaeMOCTH BeMHYMHBI —SiO 5  HaXOmUTCS B MHTepBane

74-T76%. [onsa Takux nopoq B CBoOAgHOH BbIGOPKe cocTaenseT okono 60%
(puc. 15,a), a nona nopon ¢ copepxanuem SiOp ot 74 po 78% B peiGopke
cocrabnger ~ 75%. B TneymbBer-Caypckom mnosice wenouHbie nepechllleHHbIe
KpeMHe3eMOM MOpo/kl B CpefHeM MMeloT Gollee BbICOKYI0 KPEMHEKHCIOTHOCTE, HeM B
INpeauunruackom. o koadduumenty arnauthoctu ( d ) BLICOpKa AHANMU3O0B IUenoy—
HO-KHC/IBIX nopon Kasakcrano-Mouronsckoit nposurmmyn ( = 153) pacnpene—
mnack cnepyioumnm obpasom: d= 0,9-1,1 (67%), d < 0,9 (12%), d > 1,1
(21%). Haumenee HenOCHUUEHHBIMH MIEMONAMH OKA3AINCD KOMEHAUTHI, Haubonee
[IEPeChIleHHbIMH — [O3[HME (a3bl WENOYHO~I'PAHUTHLIX KOMIUIEKCOB M 0COGeHHO
nosnnue daser Xan-Boraunckoro maccusa. llenouno-rpanntabie nmopoas: [lpentun-
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Ta6nuua 11, XuMHYECKHH COCTAB WENOYHBIX MEpeCHIEHHBIX S:iO‘2 NOpPoA KYKeHTaHCKOro BYIKAHOMIYTOHMYECKONO KomIliekca [lpenuuMHrusckoro mosica
Bocrounoro Kasaxcrana, mac, % :

nj‘f np’fﬁﬂ SIi0, | TiO, | AL,04|Fe, 04| FeO | MnO | MgO | CaO | Na,O| K,O | Man. | PO, so, bN d
KoMenaurm
1 3306 73,62 0,87 11,83 2,56 0,51 0,18 0,10 0,28 3,00 6,80 0,82 0,04 Heots. 99,50 1,04
2 115/15 73,82 0,36 12,13 2,60 0,29 0,20 0,13 0,44 3,04 6,53 0,24 003 Heomp, 99.85 _ 0.98
3 115/5 74,00 0,33 12,71 2,51 0,43 0,18 0,10 0,29 560 3,28 012 002 * 99,61 1,0
4 115/4 74,08 0,36 12,38 2,36 0,43 0,18 0,08 0,29 3,87 566 004. 003 * 99,81 1,02
5 1867/1 74,20 0,32 12,52 241 0,58 0,15 0,19 0,25 3,89 5,25 0,112 0,02 0,02 9993 096
6 3304 74,30 040 11,66 2,49 0,71 0,20 0,30 0,21 2,40 6,02 0,34 0,14 Heofn. 99.09  0.90
7 .3305 74,54 0,39 10,90 2,18 1,13 0,26 0,30 0,42 2,40 6,80 0,56 008 * 99,80 1,04
8 115/7 7506 0,35 12,38 2,05 0,72 0,18 0,08 0,58 525 3,11 0,15 0,04 He omp. 99.98 096
9. 115/6 7588 0,36 11,87 2,51 0,57 0,18 0,10 0,29 4,52 4,04 0,17 0,03 * 100,56 0,99

Cyb6eynkxanuyecKkne MlenoyHbe FPAHUT-MOPYH PHI

10— 52 72,20 0,48 10,87 4,08 0,25 0,12 0,67 0,68 5,30 490 0,59 0,03 0,01 100,18 1,08
11 9452 72,45 0,41 13,08 2,32 110, ;12 0,67 0,93 4,00 4,75 .0,26 0,06 He ofu. 100,32 0,90
12 8485 73,12 0,38 11,00 2,24 0,58 0,21 2,00 0,58 4,70 4,60 0,12 0,03 * 99,01 147
13 53 73,42 0,47 11,21 3,03 0,33 0,08 - 0,37 0,71 4,50° 5,00 0,39 0,09 0,01 99,01 1,14

14 3303 T& 78 - 0;87 12,51 1,586 0,79 0,13 0,25 0,42 - 480 5,00 0,43 0,04 He o6u. 99,95 1,06
15~ 11e/13" H8.86 T 0,32 12,67 . 1,38° ;72 0,13 0,14 0,29 4,69 5,18 0,31 0,02 g 99,78 1,05
16 = ;1882 7387 0,32 11,92 2,88 0,89 .0,14 0,09 0,41 501 463 0,73 0,03 0,01 100,38 1,41
17 . BABFT 73,88 0,32 12,93 1,38 0,72 0,18 0,11 0,44 4,56 5,20 0,20 0,01 He o6a. 99,96 1,02
18" 117/2 74,06 0,32 11864 147 1,72 0,15 0,19 0,73 4,29 4,60 0,66 0,03 He omp. 99,98 1,03

19 88989 74,15 0,33 12;0° 2,61 022 0,07 0,35 0,37 4,70 5,20 0,22 0,02 100,24 1,13
20 - 11671 74,28 0,32 12,41 1,89 0,57 0,18 0,10 0,29 4,56 4,96 0,77 0,02 4 99,26 1,04
21 &6 74,37 0,33 11,18 2,30 2037 0,16 0,35 1,0 3,90 445 0,76 0,05 0,05 99,52 0,97

22 186472 - 74,35 0,38 12,15 2,44 .67 0,17 - 0,69 4,80 4,58 0,25 0,02 0,01 100,39 1,06
23 3302 74,40 0,35 12,61 ‘1,45 0,87 ©;12 0,15 0,49 4,60 4,50 0,55 0,14 He o6, 99,85 0,99
24 110/11 74,52 0,33 12,67 1,76 0,72. 0,14 0,11 0,44 4,60 4,82 0,20 0,02 He onp. 100,37 1,00
25  120/5 74,60 0,32 12,67 1,54 0,57 0,14 0,12 0,44 4,48 5,11 0,26 0,01 r 100,30 1,00
26 . 1866/1 74,67 0,33 12,06 2,45 0,42 0,186 0,15 0,33 5,28 4,07 0,32 0,03 0,03 100,28 1,09
27 1l1e/2 . 74,68 0,32 12,87 1,62 0,57 0,19 0,10 0,29 4,56 4,78 0,17 0,03 He omp. 100,03 1,00
28 .116/10 74,68 0,33 12,66 1,41 0,72 0,13 0,11 0,44 4,55 4,96 0,18 0,01 = 100,23 1,01
289 - 116/2 74,82 0,32 12,41 -1,21 1,00 0,15 0,11 0,29 4,55 4,74 0,41 0,02 He omp. 100,08 1,01
30 1897 74,868 0,28- 12,22 1,57° 0,84 0,11 0,11 0,61 5,07 4,67 0,32 0,02 0,02 100,47 1,10



6€8

31 116/12 74,94 0,32 12,93 1,31 ;72 0,11 0,10 0,37 4,69 4,92 0,23 0,01 He omnp. 100,08 1,01
32 “118/5 75,74 0,32 12,16 - 1,69 0,57 0,15 0,10 0,44 4,56 4,96 0,15 0,02 L4 100,30 1,05
33 1895 75,15 0,30 12,08 1,70 0,67 0,13 0,19 0,27 4,97 4,73 0,186 0,02 0,01 100,28 s U
34 9451 75,24 0,38 11,068 2,25 * 0,56 0,08 0,50 0,81 5,00 3,30 0,36 0,03 He onp. 99,63 1,06
35 1804/1 176,71 0,27 11,507 2,01, (68 0,10 0,07 0,37 4,97 3,65 0;17 0,02 0,02 100,39 1,05

Menko- n cpenHe3epHHCTHE STHPHHOBbIE TPaAHHTH

Kuiapintacckuit Maccus
36 267/2 71,61 0,50 12,33 2,60 1,14 0,23 0,40 0,55 5,29 5;11 0,39 0,04 0,01 99,99 1,15
37 2691 72,59 0,42 12,26 & 2,07 20 9,12 0,40 0,90 4,31 5,06 0,42 0,08 0,01 99,73 1,01
38 265/1 72,73 0,44 11,57 - 3,16 ¢ 0,63 0,25 0,35 0,49 5,18 5,03 0,35 0,04 0,01 100,02 1,20
39 268/1 A 2,70 -~ 9,80 11,24 -3,11 0,85 0,21 0,50 0,83 4,83 4,21 0,57 0,05 0,01 99,99 1,17
40 263/1 73,10 0,52 11,83 2,28 310 021 0,30 0,55 5,40 4,15 0,31 0,09 0,01 99,85 1,13
41 267/1 73,18 = 0,46 11,49 2,85 0,83 0,19 0,40 0,49 4,71 4,67 0,34 0,04 0,01 99,62 1,11
42 270/1 73,23 0,42 11,83 2,82 2,71 0,16 0,35 0,49 4,96 5,16 0,31 0,04 0,01 100,38 7t i By
43 119/3 74,00 0,39 11,05 83,18 72 0,19 0,11 0,44 4,31 507 0,17 0,02 He onp. 100,70 1,14
44 119/2 74,72 0,41 11,57 -Z,10G 1,14 0,17 0,15 0,29 4,20 4,72 0,31 0,01 4 99,86 1,03
45 1881/2 "74,93 0,30 11,79 " 1.86 0,64 0,14 0,20 1,03 4,48 4,82 0,458 0,05 0,02 100,26 1,07
46  121/2 75,564 0,27 11,122,45 0,20 0,14 0,07 0,73 4,35 4,57 0,36 0,01 He onp. 99,93 1,08
47 1891 76,12 -~ 0,26 11,78.1.:66 0,49 0,09 0,03 0,49 4,53 4,62 0;36 0,08 0,01 100,46 1,05
48 1866/2 76,47 0,28  11,42-2,42 —0,17 0,13 0,19 0,27 4,37 4,48 0,18 0,02 0,01 100,39 1,06
49 1891/2 76,55 0,21 11;47 1,856 0,46 0,06 0,03 0,22 4,21 4,50 0,21 0,02 0,01 99,80 1,02
850 12175 76,96 0,26 11,41 1,50 0,14 0,18 0,06 0,44 4,09 4,32 0,19 0,01 99,60 1,0

Kyxenraiickufi maccus
Bl .. 1387 T2,88 - 9,55 11,65 2,48 0,62 0,23 0,51 0,38 5,00 4,82 0,27 0,04 He omp. 99,78 1,11
52 9391 73,84 0,44 9,93 3,34 0,48 0,13 0,65 0,68 4,70 4,60 0,60 0,02 -4 99,61 1,30
53 9390 73,98 0,77 10,04 3,05 0,45 0,36 0,72 0,82 4,80 3,60 0,72 0,07 He omp. 99,58 1,16
54 1884/1 74,87 0,26 11,84 2,45 0,42 0,18 0,23 0,22 497- 4,63 0,29 0,03 0,01 ° 100,40 1,09
55 124/2 75,06 0,25 11,127 2,638 1,0 0,36 0,09 0,29 4,31 4,42 0,10 0,02 He omnp. 99,69 1,06
56 1879 75,40 0,26 11,25 2,20 " .87 0,18 - 0,27 4,91 4,36 0,38 0,02 0,01 99,77 1,14
57 1883 75,64 0,25 11,31 ..2:30 0,39 0,16 0,09 0,27 5,01 4,39 0,40 0,02 0,01 100,26 1,15
88 - 1881 76,67 0,27 11,185 2,37 ~ 0,42 0:21 0,09 0,55 4,70 4,74 0,38 0,02 0,08 100,26 s i I
59 123/3 75,74 0,28 10,63 2,52 1,67 0,23 0,08 0,29 4,05 4,57 0,38 0,02 He onp. 100,46 1,09
60 1882 75,91 0,26 11,182,856 * 22 0,20 0,10 0,42 4,36 4,38 0,39 0,02 0,02 100,41 1,07

61 1884/2 75,98 0,25 10,01 3,20 0,67 0,28 - 0,41 4,81 4,07 0,25 0,02 0,01 99,96 1,23
62. 9387/1 76,28 0,44 9,78 ° 2,59 0,68 0,23 0,51 0,51 4,30 4,45 0,54 0,03 He onp. 100,63 - 1,21

Npumeuanne, Anamuswe 2-4, 8, 9, 15, 17, 18, 20, 24, 25, 27-29, 31,32, 36-44, 46, 50, 55, 59 npunannexar [1.B. Epmonosy, 1, 5-7,
14, 16, 22, 23, 26, 30, 33, 35, 45, 47-49, 54, 56-58, 60, 61 - AT. Bnapgumuposy, ocranefivie - B.JI, Crepkuny.



Ta6nuua 12. XuMHYecKHii COCTaAB WENOYHBIX I'paHHTOB ['opHOanTaiickoro apeana,
mac. %

KommnonenTt 1 2 3 4 5
sio,, 75,80 75,02 75,54 74,94 75,41
TiO, 0,18 0,19 0,08 0,19 643
Al,0, 10,08 12,59 12,55 12,35 12,6
e O, 2,58 0,72 1,13 1,98 1,57
FeO 2,53 1,57 0,56 0,79 1,0
MnO 0,09 0,10 0,04 0,06 0,06
MgO He ofrapyxeno 0,32
CaO 0,37 0,52 0,96 0,38 0,52
Na, O 3,43 4,71 4,31 4,59 4,10
K,O 4,28 5,06 4,47 AT 4,06
Hzo‘ 0,16 He o6u. 0,12 He o6,
H20+ He oBH. 0,19 0,39 0,1 He onp.
MM.m.m. 0,62 0,35
P205 0,06 He o6Hapyxeno 0,04
o 100,15 100,60 100,15 99,97 100,14
d 1,02 1,05 0,94 1,03 0,89

[Ipumeuanue. 1 - maneie Tena Ourynait B Topuom Anrtae /Heuaepa,
1973/; 2 - Ackarunckuii maccus, Tam e /Heuaepa, 1973/; 3-5 - Manoro-
TOYWHHCKMI Maccus B Pynnmom Anrtae /Ocumnos, 1962/,

d - xosdpUIMEHT arnauTHOCTH.

ruackoro u TneymbBer-CaypcKoro NnoscoB C CONOCTABHMEIM HHC/IOM AHAK30B HMEIOT
pasnmiHoe pacnpenenenue d: noponw! [lpeAuMHIMacKOro mosica okasanuck Gonee
WeNoyHEIME 110 cpaBHeHmio ¢ mnopoaamu Tineym6er-Caypckoro: (oM. puc. 15,6).

OTO HAXOAWT OTPaXeHWe M B PASIHYHIX MHUHEpPAILHOT'®  COCTABAa: B JIEpPBEIX
IIaBHBIH LIBETHOH MHHEpan — STHPHH (Na O= 13%), BO BTOPBIX — pPUGEKHT M
aphBenCcoHHT (Na O0=5-8%). :

Conepxanne HaTpHs M Ka/lUs B ILIEIOYHBIX NEpPEeCHIIEHHbIX MOPOAaX MPOBHHLMH
TMPHMEPHO OOHHAKOBO. Komennuth u cy6synkxannseckue f*pann”r—-nopqmpm INpeauun-
TH3CKOI'0 MOsica WMEIOT BLICOKYIO OHCTEpPCHIO B coaepxanusx Hatpus (2,4-5,6%)
u kamua (3,11-6,8%) npu oTHOCHTENBHOH YCTOHYHBOCTH coaepxaHUil Opyrux
NeTPOTeHHbIX aneMeHTOB, [IpuumHa nopnobGHoro paabpoca, MO-BHAMMOMY, CBE3aHa
C mpoueccaMM IMKBALMH, NPHBOASIMMH K (pPaKIMOHHPOBAHUIO MOJIEBOrO lUNaTa
(cm. Tabn: 4) u ouppepeHImalMu BellecTBa B S(pdy3MBHEIX M CyGBYIKAHHYECKHX
Tmopofax Ha ypoBHe CTaHOBleHHs. DB Gonee ITyGHHHBIX IIE/IOYHBIX I'pPaHUTAX TaKoM
nuphepeHMally He OoTMedaercs, BosMoXHBI OBa BapuaHTa OOBSACHEHMS STOrO
SB/IEHMS: IMKBAINS, OTpa)alollas MeTacTabHILHOe COCTOSIHHE pACIVIaBA, CBOHCTBEH—-
Ha a¢dysuBHEIM B CyOBynKaHmyeckuM oGpasoBaHuaM, CTAHOBIEHHe KOTOpEIX MpO-
HCXOOHT B YCIOBUAX pe3koro rpaaueHTa T um P; nukeammg cpoiicTBenHa u 6omnee
rayGHHHBIM OGpa3opaHusM, HO TaMm OHa 3aTylueBHBAETCH TOCISAYIOLHME NO3[HEe—
HoCTMarMaTHYeCKUMH [poleccaMi.
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Tatauua 13, Xumuueckuil COCTAB IIENOYHLIX NMEpPecHIEHHBIX SiO

nopon K0xuoit Monronuu /Topernsn u ap., 1980; [ypauts u ap., 1976;
Kopanenxo u ap.,, 1971; I'eonorug MHP, 1973/, mac. % '

2

Ne ofp. S}qz ’I‘102 A1203 Fe203 FeO |ZFeO | MnO MgO [ CaO Nazo KEO P205 M., Al >

¥

KoMeHnauTsl
Xaun-Boraounckuit apean

4048a 72,48 0,51 11,78, 2,30 0,71 0,06 0,20 0,22 3,81 5,49 0,05 1,08 0,96 98,68
XB4020a 73,90 0,29 11,57 2,49 1,26 0,07 0,24 0,22 4,14 4,83 0,03 0,45 1,02 99,49
Xbl426/6 75,21 0,18 10,75 1,22 -1,69 0,04 0,05 0,52 4,15 4,36 0,10 0,48 1,08 98,75

Hogu-ComoHCKM# apean

H-4122 74,32 0,36 9,82 6,52 0,14 0,26 0,47 4,49 3,27 - 0,11 1,12 99,76
H-4123 73,28 0,36 9,26 6,30 0,17 0,12 0,34 4,42 4,30 Heomp. 0,14 1,27 98,69
H-4135/1 72,64 0,46 9,92 7,08 0,20 0,20 0,47 4,17 4,50 = 0,11 1,20 99,75

Wenounrie rpanurn Xau-Borauackoro maccupa
XE 898 74,11 0,04 9,51 2,90 2,01 0,12 0,04 0,41 5,45 4,94 0,02 0,46 1,49 100,01
Xb 910 76,18 0,04 9,34 3,12 0,93 0,13 0,04 0,26 4,66 4,96 0,03 0,56 1,41 100,25

KunbvHere IFPaAHHTB H TPOPYAH TEI, OTTYOAa Xe

9 71,22 0,60 10,30 2,10 4,15 0,06 0,24 1,01 4,80 4,86 0,07 Heofn. 1,26 99,41

10 74,09 0,30 11,35 %96 2,05 0,41 0,01 0,22 5,01 4,60 0,04 @82 X7 99,36

11 70,88 9,84 11,27 3,28 2,66 0,65 . 9,11 0,58 4,60 3,92 0,06 1,'42 1,03 99,65

Xbl1426/7 75,82 0,18 10,98 1,82 '0;61 0,02 6,02 0,25 4,43 4,52 0,14 0,23 1,10 99,02

Xb603/6a 74,67 0,02 8,66 3,02 2,44 0,12 - 0,33 5,04 5,24 0,13 0,74 1,60 100,41

Xb9o08 70,73 0,22 9,92 4,79 1,22 - 0,1 0,66 6,64 5,71 0,03 0,54 1,72 100,57
lpumeuanue. B enyuae, ecnu B ananuaax He NpUBe/eHb! F‘e203 4 FeO, npaerca I FeO,
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Puc. 15. Pacnpenenenne SiO 5 (a), xosppummenra arnantmocru (6), CaO,
’I‘iO2 () ¥ MnO (r) p wenounsix nepecenueHHbIX moponax Kasaxcranco-Mon-

r'ofIbCKOH MPOBHHIMH. %

a — cBogHasg auarpamma; 6: 1,2 — Tneymber-Caypckuit (n=72) (1) n
[pepumaruackuit ( n = 62) (2) mosca Bocrounoro Kasaxcrama; B: 1,2 - Tne-
ymber-Caypekuit (1) u [Npepumuruackuit (2) mosica, 3 - menounsie mopoast 10x.
Monronuu, <4 - Anraiickuii apean; r: 1,2 - Tneym6er-Caypckuit (1) u Ilpen—
uparuackuit (2) nosca.

3aMeTHBEIE pasNnuuHg B COCTape OCHApPYMUBAIOT WENOYHO-I'PAHMTHEBIE I10POMLI
ITpequnnruackoro u Tneymber-Caypckoro mosgcos. [lepBble BLHIAENAIOTCH [OBBILIEH—
HOJl INEeNOYHOCTEIO, THTAHHCTOCTHIO H MApraHuoBHCTOCTEIO (oM, puc. 15, 6-r),
YTO OTpa)aeT, BEpPOATHO, pe3Kyw cneuuduxy cybcrpara. K nmopomam Trneymber-
Caypckoro nosca Gnuie BCero CTOgT llefo4Hble paHuThl ['opHoanrtaiickoro ape-
ana. llenouno-rpanurasie noponst 10xuo#t MOHIONHKM SaHMMAIOT HA STHX [AHarpaM-—
Max HeONpeAelleHHYIO MO3HUHIO,

leoxumus
leoxumuyeckasg cnemdpuka WENOYHO-TPAHHTHBIX mopon Kasaxcrano-MOHIONb-

CKO# MpOBHHLMH COCTOHMT B 3aMeTHOM oboramenwn ux Zr, Hf, Nb H pe3KoM
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obennennn BEa m Sr (ra6a. 14), uro orTnudiaer »TH [oponsl OT H3BECTKOBO~
WE/IOYHBIX T'PAHHTOHAOB.

Ilo naHHEIM KOppendlMOHHOTO aHaIn3a B IUEMOYHBIX TPAHHTOHAAX BbUIENSIOT—
Cd [Be AcCOUMaNWH DefKHX H PACCESHHBIX 3/EMEHTOB, B KaXIOH M3 KOTOpPHIX
S7IEMEHTEl TeCHO b3auMoceasanel (rabm. 15). K omHoi#l s mux npHHapnexar
THIMYHO cHAepoduwibHbie aneMeHTH — Co m Fe, a takke Sc, KOTOpBIl Benaer
cefa ageck Kax cUAepOGMILHBIL slleMeHT. BEICOKON CTeNmeHbIO MONMOMKHTeNbHOM
KOppe/dllH C 3TUMU sleMeHTaMM I MexXay coboit obmanaor Ba, Sr, Eu,Bxo-
AgauMe B- 2Ty accoudaumio Na u K ofnapyxusaior HauGomeylo CHIY CBASH C
Eu. C aroifi xe rpynnofi sieMeHTOB [OBOJILHO TECHO cBgaaHbl La un Ce,

Bropyio accommaumo cocTaplsioT TONLKO NMUTOQUIBHEIE 3/leMeHTH: Nb, Ta,
Li, Rb, F, Th, Hif, Sm, Tb, ¥b,Lu, Y c BLICOKMMM B NOnapIsiomeM 6OMbL—
WHHCTBE CJIy4aeB MNO/IOXUTEe/ILHbIME 3HAUEHHAMH KO3(g¢HLUHEHTOR NapHoil KOppernsuuy,

[loBenenne cxanauMs ¥ TAMMMHOTO cuAepoduia KOGanbTa B UIETOYHBIX
TPaHUTORAAX npejcTaniger ocobwii murepec. O6a anemenTa XxapakTepHb A1
OCHOBHEIX NOpOMA, I'leé HX KIapK cOCTaplgeT cooTBeTrcTBeHHO 24 u 45 r/r. B
xucbIX noponax comepwamme Sc (3 r/t) u Co (5 r/r) B 8-9 pas mmme mo
CPaPHEHMIO C MOpojaMH OCHOBHOTO COCTAaBa U NMPUGIH3HTENbHO B 3 pasa Hume
HX Klapka njis 3eMHOH KOp®I.

B menounrix rpamntax Kasaxerano-MOHIONBCKON NpOBUHIMH conepXxaHue
Sc peako Bapeupyer: ot 0,2 r/t B Kamawraraiickom poe naex Trneymber—
Caypckoro mogca no 14 r/T B CyOBYNKAHMYECKUX LISTOYHEIX I'paHuT-nophupax
MaccuBa Kmuxune-Kykenrait (Bakanacckas BynIKa”HOIIYyTOHHYeCKas CTPYKTYypa
Ilpenunnruackoro nosica). B nenom Haubonee BHICOKH codepaHus SC B lle-
7Io4HBIX TpaHHTOHAax Baxanacckoit cTpykrypel. [lng HuX npepens! kormeSaHuit
copepxaHnuii aToro snementa coctapnaiT 6,1-14 r/t (cpemnee conepxanne —
9,2 r/r). 910 Gonee wem B 3 pasa mpesBblILAeT ero Kapk B rpanuroupgax. B
wenouHblX rpaHurax TneymGer-Caypekoro mosca u IopHoanTaiickoro apeana
Sc, Kak NpaBuilo, HAMHOTO MeHblle, 1M 3HAYeHHs ero KilapKa B KHCIBIX MOPOAax.

ViMeeT MeCTO MNONOXHTENbHAS KOPPeNsiMOHHAA CBSISh Sc ¥ Co (r=0,67);
Co,kak u SC, CHNEHO BapbHpyeT IO COAEePXAaHMO B UIeNoYHBIX I'paHuTax Kaszax—
CTaHO-MOHIO/bCKON TPOBMHIMHE, OT 3HAYEHMH HIXe KIAPKOBBIX AN KHCIbIX nopon
B 6 pas (0,24 r/t) mo BenuuME BhIe KnapkoseiX B 1,5 pasa (2,2 r/t).
Ilopapnsmomee GONBIMHCTBO WENOYHBIX I'DAHHTOB TneymGer-Caypckoro nosca u
l'opaoro Antas copnepxur Co B HeBOILIIOM KOIHYECTBE (0,24-0,60, cpenHee —
0,41 r/t). OTHOCHTeNbHO Gomee BLICOKME COlepXaHHA ero OTMEedalnTcs B LIenoy—
HbIX rpanuTax Bakanacckoit BYnKaHOMIYyTOHMYeCKOH CTPYKTYpel [TpenuHHTM3CKOro
noaca (0,5-2,2 r/r, cpenmee — 1,1 r/r). HauBonee BbicOoKu conepxanus Co,
TaK ¥e XKak U SC, B cyGBYyIKAHHYECKUX LIEIOUHBIX TpaHuT-TIOpdHpax MaccHupa
Kumuxnne-Kykenrail. CymecTByeT Takme NOMOXUTEMbLHAL KOppelalHoHHas CBA3b
Sc u Coc Fe,La u Ce. O6nscuserca 310 6nuaocTbio Sc  mo psAy KOHC-

TaHT K F‘e2+, ’I‘R3+, Ca2+ n ofycrnopnubBaeT paccegHHe S¢ B TEeMHOIBETHBIX
noponooGpasympomux muHepanax (mmpokcenax, amguGonax), B penkoseMenbHEIX U
copepyalluX pejkue 3emnu MuHepanax. B nopopax ¢ HauBonee BhicokMM comep-—
MaHHeM SC OTHOCHTENBHO NOBhIeHO copepxanue Co n Fe,llo-punumomy, Sc
smecte ¢ Co, Fe n Ca conepXuTca B IIENOYHEIX TpaHATax NpeHMYLIeCTBeHHO

B COCTaBe TEeMHOUBETHBIX MHHepanoB.

Bce aTu aneMenThl XapaKTepHbl Mg GasanbTOBOr0 MAarMATHSMA M 1O OT—
HOWEHMIO K NOpoAdaM LIe/IOYHO-TPAHHTHOI'O COCTABA HX MOMHO CYMTATH KCEHOTeH—
HBIMH,

Kax yxe ykasbiBa/ioch, TeCHO B3aHMOCBAGAHHBIMH  CO Sc, Fe, Co oka-
3piBalorcd Ba, Sr, Eu, CrpoHuuil, xax u HasBaHHBEIE BbIue anemenTe!, Gonee
XapaKTepeH [1g OCHOBHBIX NOpoa, rae ero kinapk coctaeiser 440 r/r, B TO
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Ta6nnua 14, Copepxanue HaTpHZ, Imun. dropa (mac. %), penxux n PACCEesHHLIX 9/IeMeHTOB

-

(r/T) m X WHAMKATOpHble OTHOWEHHS B WENOMHBIX rpaRMTomnax KasaxcTaHo—-MOHIOMBCKOH TPOBMHING

Rb

Ne npo6ri| Maccue TMoponet Na K Li Cs P La Ce
Foproanraftickuit apean
6/u68 Ackatunckufi - PuGekuropbie 3,10 3,80 41 160 3,5 0,09 26 69
19/868 T'paHATH! 3,06 3,37 43 150 4,0 0,05 34 78
29/u68 Enmmobckuii 3,02 3¥3 82 110 1,8 0,03 31 71
32/u68 2,93 3,86 18 120 1,8 0,001 18 B2
81/u68 Maitopekui 2,72 3,37 % 160 0,9 0,04 53 120
Tneymb6er-Caypcknit nosc !
1325 Ax6unxk Orupun-pubexu- 2,58 3,26 94 140 1,0 0,17 b7 in [ 1
1326 TOBhle rpauuTel 2,90 3,70 74 140 0,9 0,17 46 72
1327 2,58 3,26 54 130 1,2 018 54 86
1295 Kepererac To xe 3,28 3,68 82 110 0,9 0,18 52 96
1297 : 328113, 55 ‘71 160 1,5 0,16 48 98
1298 3,15  3;55 81 1397 0,8 1.018 35 71
1211 Bonekrac Pubexutopbie 2,80 8,51 30 96 0,6 0,04 61.. 110
1213 T'paHuTEHl 2,97 3,88 53 110 0,4 0,04 53 110
1215 2,83 3,61 38 96 0,4 0,12 580 130
1203 Kanpsirrait 3,03 3,50 85 170 5,8 0,14 T6 -'140
1204 3,36 3,95 67 15¢.8,2 10,23 56 120
1205 2,87 38,24 87 140 2,2 0,21 41 81
1256 Hitrcop 3,22, 3,95 74 180 . Al 028 45 93
1257 3,22 871 55 100 1,3 0,07 24 53
1258 3,00 3,60 84 190 1,8 0,10 31 72
1253 Bepxneacnun- Srupun-pubexn- 3,10 2,96 190 380 3,6 0,14 89 210
1254 CKHii Toewle rpanutel 3,37 3,34 250 380 2,6 0,23 74 190
1255 3,66 2,96 220 400 .2,8 0,24 56 1860
Bakanaccxaa pynkamonnyronuueckas cTpykrypa [Ipeauurruackoro
KykenrTalickuit xomImexc
1558 Kotimarac Komenpurs 1,77 'By47 17 140 2.0: 0,07 54 140
1559 4,07 2,05 8 50 . 0,4 0,03 30 110
1553 Kumxune— SrupuHoBkle
Kyxenrait rpaHuTnopguper 4,25 4,95 14 68 1.5 0,07 65 130
1557 Hayner To xe 2,96 3,92 31 160 1,3 0,12 56 90
1545 Cupexrac 3rapuHoBLIe 4,30 4,93 43 110 0,6 0,13 81 170
1542 T'PaHuTE] 3,43 3,85 71 140 1,3 0,15 68 140
1544 Cupexrac To xe 3,18 3,66 50 180 0,8 0,12 T8 1850
1550 3,13 3,73 38 180 1,0 0,05 58 “110
1546 4,05 3,69 46 100260; 3« v 6,09 84 170
1547 4,87 2,82 53 TR 9T 0,08 83 170
1563 Ynexen- Ky- 3,38 3,74 62 140 2,2 0,16 55 120
1564 KeHTan 2,93 3,67 36 140 1,5 0,09 46 79
Oxunag Mouronus
Xas-Bornmu-  Appeenconur—sru—
ckuit /Braasi-> puHOBEIE T'paHuTh
KHH ¥ ap,, rnasHoi daam
1981/ (cpennee no mac—
cuy) . 356 36 75 180 0,144 64 138

Sm Eu Equu" Ta Zr Hf Co
lFoproanTtaficknit apean
7,6 0,68 8,1 0,31 380 12 0,46
8,7 0,63 9,0 0,25 280 10 0,25
7,6 0,79 6,8 0,32 320 10 0,56
56 0,54 4,6 0,36 360 10 0,28
1 0,52 8.2 0,15 350 11 0,46
Tneym6er-Caypckuit
4 0,35 T3 1,2 0,32 4,0 450 21  -6,2 0,54
2,4 0,34 5,3 0,82 0,49 2,0 ‘240 11 4,5 0,54
4,9 0,39 0,57 5,8 0,91 0,30 2,1 220 12 3,5 0,37
13 0,33 2.8 89 1,8 0,08 2,9 650 25 0,4 0,46
19 0,51. 3,8 8.0 3.1 0,09 2,4 400 16 0,2 0,28
11 0,27 1,6 8,2 1,3 0,08 4,6 550 27 0,3 0,24
15 0,94 2,0 ' 7.2 0,85 0,22 2,2 330 12 2T 0,41
13 0,86 157 5,4 0,77 0,24 1,9 280 9 3,0 0,41
14 0,85 1.8 0,86 0,22 1,4 330 11 3,3 0,60
21 0,064 3,6 2.2 0,01 5,0 920 29 0,3 0,48
18 0,058 3,3 2,2 0,01 3,2 610 25 0,2 0,31
15 0,038 2,7 1,7 0,008 2,7 490 16 0,2 0,50
15 0,16 2,8 1,8 0,03 3,0 380 15 0,6 0,45
7,1. 0,053 0,99 1,4 0,08 2,4 490 19 0,8 0,36
14 0,12 1,9 1.9 0,03 3,2 580 20 1,3 0,46
55 0,60 9,5 1,9 0,08 5,7 760 31 0,9 0,34
49 0,45 10 4,0 0,03 8,9 620 31 0,8 0,34
39 0,37 7.4 1,9 0,03 2,2 300 17 0,6 0,46
nosica
13 0,48 1,8 1.9 9,18 2;1 1200 24 0,6
12 0,50 2,3 1,6 0;18 2,3 1100 26 0,8
12 3,2 1,2 0,62 1,08 0,8 340 8,4 2.2
13 0,57 2,0 i 1% 0,15 1,4 580 16 1,5
14 2,0 1.7 1,3 0,53 1,3 660 18 0,5
14 1,4 1,8 1,7 0,36 2,2 1100 29 1,4
14 1,4 1,9 1.8 0,35 2,2 1100 31 1,1
10 1,1 1,9 1,6 0,34 2;0 1000 27 1,4
16 1,6 2,0 1.2 0,36 1,9 700 18 0,8
15 1,5 1,8 1,9 0,37 1,6 830 22 0,8
15 0,73 2,0 19 0,17 8,2 1200 29 0,7
10 0,65 1,6 1,6 0,22 2.7 980 26 0,6
lOxnas Mouronus
19

a5




OxoHuanue Tabn 14

46

0 xHaa Mouronug

Xau-boroun- Apdreenconnr—
ckuit /Bnajei- sruprHOBBIe

KHH M Op.,
1981/

T'PAHHTEI I'MTIABHOM
daaet (cpennee
o MAaccusy)

Ne mpo6ri| Maccas Ioponst v Th |Ba | Sr | Zy/Hf | La/Yb| Na/ K |Nb/Ta
Foproantaficxuii apean
6/868 Ackatun- PuGexurtosnie 5,8 17 150 5 32 3,2 0,82 10
19/u68 cxuit T'PaHUTE 4,4 13 150 s 28 3,8 0,91 14
29/u68 Enunop- 4,0 12 210 B 32 4,6 0,81 12
32/u68 ckuit 1,0 12 270 5 36 2,8 0,76 17
81/u68 Maitopckuit 4,5 17 38 5 32 58 0,81 15
TneymGer-Caypekuit nosc
1325 Ax6uux Srupun-pube- 7,9 25 5 5 21 9,7 0,79 22
1326 KHTOBbIE I'pa~ 6,4 14 10 5 26 8,7 0,78 30
1327 HHATEHI 44,0 18 20 5 18 9,3 . 0,79 24
1295 Kepererac 4,1 14 30 8 26 5,8 0,89 24
1297 4,0 11 20 5 25 55 0,92 21
1298 <3,0 13 10 5 20 3,8 0,89 17
1211 Bonextac PubekutoBeie <4,0 13 30 5 27 8,5 0,83 32
1213 T'PaHHUTEL 4,9 12 20 5 31 8,8 0,76 26
1215 <4,0 13 30 5 30 9,4 0,78 36
1203 Kanneira— 6,5 19 5 5 32 4,2 0,87 20
1204 Tai 5,2 20 5 5 24 3,5 0,85 19
1205 <4,0 13 5 5 31 3,4 0,892 22
1256 Hiicop 5,8 11 20 5 25 3,5 0,81 20
1257 4,7 16 5 5 26 27 1,19 29
1258 3,0 9,4 5 5 29 2.6 0,83 22
1253 Bepxue- Arupas-pu- 11,0 31 40 5 24 59 1,05 19
1254 SCHHHCKHH  GekuroBrle 11,0 20 20 5 20 2,2 1,01 19
1255 'PaHKThL <4,0 14 10 5 18 3.1 1,20 27
Bakanacckas BYNKAHO-NIyTOHHYecCKAas CTPYKTypa
lNpenuuHErAackoro nosca
KyxenTaijickuit xommiexc
1558 KoiimaTtac Komerpurer 15 15 6 5 50 4,5 0,32 24
1559 24 i3 10 5 42 3,0 1,98 22
1553 Kuikune— SrupuHoBbie <3
Kyxenraji  rpamutnop-
HpEBI <3 4 1500 190 40 13,5 0,86 33
1557 Nayner <3 9,3 3 8 36 6,7 0,75 21
1545 Cupexrac 3SrupunoBble <3 2,9 60 5 37 10,2. 0,87 23
1542 T'PaHUTH <3 11 29 5 38 6,2 0,89 18
1544 Cupexrac To xe <3 17 20 5 35 58 0,87 18
1550 <3 12 25 5 37 4,8 0,84 20
© 1546 <3 8,6 40 5 39 10,5 1,10 23
1547 <3 13 18 5 38 6,9 1,55 27
1563 YneKeH- 4,1 LT 9 5 41 50 0,90 19
1564  Kykenra#t 5 9,8 8 5 38 4,7 0,89 15



Tabnuna 15. 3pauenns KOo>dhdHUHEHTOB NapHO# NHHEeHHOW KOpPeNAIME MEXy PeAKHMH S/IeMEeHTAMH H SIeMeHTAMH-NPAMECHMH B wenouHelx rpanxtax Taeym-
Ger-Caypckoro, [lpegunnruackoro nosicos u l'opHoanrtafickoro apeana (ofmas BriGopka -~ 46 am.)

Co Fe | Ba Sr | Na K| Ea Zr Hf TR |La=Ce|Sm-~Tb| Yb-Lu Y Nb Ta Li Rb F Th
Sc 0.67° 0,57 0.49 0,51 0,50 0,39 0,81 0,30 0,14 0,38 0,51 -0,16 -0,23 -0,19 -0,38 -0,37 =-0,37 -0,43 -0,12 -0,37
Co 0,61 0,66 0,82 0,39 0,38 0,70 0,54 -0,06 0,26 0,35 -0,11 _0,21 -0,19 -0,37 -0,34 -0,35 -0,27 0,13 -0,35
Fe 0,46 0,54 0,43 0,33 0,57 0,39 0,40 0,53 0,56 0,22 0,21 0,18 -0,16 -0,05 -0,09 -0,08 0,14 -0,23
Ba 0,89 0,46 0,47 0,77 0,21 -0,26 0,15 0,22 -0,05 -0,25 -0,21 -0,37 -0,36 -0,27 -0,24 0,00 -0,34
Sr 0,39 0,39 0,73 0,57 -0,16 0,25 0,32 -0,02 -0,19 -0,16 -0,27 -0,27 -0,25 -0,23 0,14 -0,29
Na 0,06 0,63 0,05 0,08 0,839 042 0,18 0,04 0,07 -0,20 -0,18 -0,01 -0,16 0,10 -0,32
K 0,51 0,04 -0,16 0,13 0,21 -0,17 -0,21 -0,18 -0,35 -0,30 -0,35 -0,22 0,06 -0,35
Eu 0,29 -0,06 0,45 Q55 0,00 -0,23 -0,19 -0,44 -0,43 ' -0,31 -0,34 -0,10 -0,42
Zr 0,15 0,25 0,29 0,06 0,06 0,04 -0,06 -0,02 -0,12 -0,12 0,05 .-0,08
Hf 0,50 0,44 0,47 0,63 0,56 0,57 0,68 45 0,24 0,19 0,30
TR 0,298 0,76 0,65 0,57 0,36 0,37 0,48 0,37 0,29 0,186
La—Ce 0,63 040 0,42 0,25 0,25 0,33 0,22 0,26 0,10
Sm~Thb 075 0,82 0,57 0,60 0,81 0,74 0,27 0,30
Yb-Lu 0,92 064 0,72 0,75 0,68 0,35 0,31
Y 0,59 0,63 0,80 0,71 0,33 0,22
Nb 0,94 0,75 0,51 0,45 0,52
Ta G;74 0,58 042 0,55
Li 0,85 0,46 0,40
Rb 0,45 0,49
F 0,28

MpumMeuaHue.

Kpurnueckoe sHaveHHe koadduimenTa xoppensin npu 5%—Hom yposHe aHaummocTs papso 0,28 (

Mafdg nonoxuTe/lbHas, NBe - 3Ha4YHMasg OoTpHlAaTellbHad KoppenauMd,

5%

= 0,28),0Onna uepra - aHauU-



Bpemsi Kak ang kucieix — 300 r/r, B wenouneix rpaHATAX Benuxa [OHCIEepCHs
copgepxanus Sr.B nopaensouieMm GonbWMHCTBE Cliy4aeR OHO paBHo 5 r/T, uTto

B 20-60 paa HuXe ero knapka B rpaHdrax. Mckmouenne npencraenmor cy6Byii-
KaHUYecKHe WeNo4Hble IpaHHT-NOpupel Maccusa Kmukune-Kykenrait, B kKoTopbix
Sr  pocruraer 190 r/t, 3ro B 2 pasa Bemle Knapka Sr B GeaHbX KallbLuemMm
rpaHuTax /’I"urekian, Wedepohl, 1961/ u amus B 2 pasa HuXe ero KInapka

B OCHOBHBIX moponax /Bunorpamos, 1962/,

Kak napectno, cywecrbByer TecHag KOoppendiMoHHag cea3db Sr ¢ Ca u B
meHblelt crenenyu - ¢ K. Bdawwas nong Sr B MarMaTH4ecKuX Topoaax MNpuxo-—
aurcs Ha nnaruoknasel (50-60%) u kanuesbie momepsie umate (30-40%). Ipu-
49eM OCHOBHEIe IUlaruoknasel, 6onee Gorarwie Ca u Gonee BEICOKOTEMIIepaTy pHELE,
conepxar Gonewe Sr, uem kucisle, Cpean KamuepbIX TOMEBHIX WTATOB HaHGomee
BBICOKH cofepxanua Sr, Toxe B HauGolee paHHHX, BBEICOKOTEMIIEPATYPHBIX pas—
HocTaxX. Ilpu aTOM comepxannme Sr B KanMeBLIX NOMEBBIX WIIATAX HAXOAHTCH B
NpsAMOil 3aBHCHMOCTH OT copepxanug Ba. 3TuM u 06bgcHIeTCH BHICOKAS CTENEHD
UX KOppelmdlMH B IUeNOYHBIX rpaHuTax. Kak m Sc, Co, Fe u Ca, CTpoHuMi B
HHX — KCEHOT'eHHBIil 3JIeMEeHT.

Bapuil, B ormuune or Sr, Koppenupyercs INIABHEIM ofpasom c K, mpuuem
koapduimenT xoppensmu K c Ba samerno Bbune, uem co Sr (rBa_K=,+O,4‘?;

rSr K=+ 0,39 ) . Conepxanne Ba B me/l04HEIX MPaHUTAX BAPbUPYET OYEHBL CHILHO.

[lpenenst Bapnammit (Mckmouasi Maccus Kuwxkune-Kykenrait) cocrabnsnor 5-270 /7.
[Nlaxe nauBonee Bricokme aHavenus Ba B 3 pasa Huxe ero KnapKka B KHCTBIX
noponax OCHOBHOT'O cocTaBa. B cybBynKaHMYecKHX LIEMOYHBIX TpaHuT-10phUpax
maccuBa Kuuxune-Kykenrait' Ba npucyTcTByeT B MakcHMAILHOM KOIHYECTBE
(1500 r/t), B 2 pasa NpeBBllIaONeM ero Klapk B FPaHATaX H COOTBETCTBYIOLEM
nHuL Knapky B cuenutax [Turekian, Wedepohl,1961/. Moxer 6bTh, Takoe
BBICOKOe conepxanue Ba 3nech cessaHo ¢ dpakuMOHHpoBaHUMEeM oproknasa. Kax
yKasmBanoch Ha c. 26, B cyOByNKaHHYECKOM Telle Me/IOYHbLIX I'paHuT-TOPGHPOB
Bakanacckoit cTPyKTypEl HMEIOT MECTO OTLIeIIeHHs opropupoporo coctapa. O6vem
NMOofOGHBEIX OTWEIVICHWHA HAa OTAe/NLHBIX yuacTkax pocturaer 20-25%.

B. nopapnsmomenm GonBIIMHCTBE pACCMATPHBAEMBIX IIEMOYHEIX TPAHATOB HHU3KH
SHAYEHHA eBponus, oHM B 2-10 pas MeHblle 1O CPABHEHMIO C €ro KIApKOM B
H3BECTKOBO-IIE/IOYHbIX I'paHMTOMAaX. VCKmoueHne COCTABIMOT WENOYHBIE I'DAHHTEI
Bakanacckoii BynxKaHOTY TOHHYECKOil CTPYKTYpel, B KOTOppiXx Eu cogepxutcsa
B KIIApKOBBIX ¥ OIH3KIADKOBBIX [Uld I'PAHHTOB KOMM4YecTBax. HaumGomee BbIcOKOe
ero copepxanue (3,2 r/r) orMeyaerca B WeNOYHBIX rpaHuT-nophupax Maccupa
Kuuxnne-Kykenrait. Oso 6nusko knapky Eu B cHemnrax /Turekian, Wede-

pohl, 1961/,

losenenne Eu B marmarmseckux mopogax onpepensercs TEeM, YTO B OTIHYHE

or GonewnHcTea P32 OoH MOMeT HAXOAMTLCH B pacmnase B OBYX BalleHTHBIX cOC—

2+ 2+

rosmusx ( Eu u Eu3+). Kpucrannoxummueckne B xumuueckue cpoiictea Eu
OT/IHHAIOTCH OT CBOMCTB ocranbueix P33, Oro ofycnoenupaer BO3MOKHOCTE H36H-
paTenbHOTO ¢pakimonnpopadua Eu, B yacTHocTH, Haubonee BbICOKHe KO3(hUIMeHTEI
pacnpefenesis ero OTMeHYaloTCsl A/ Ka/lHeBBIX MONeBLIX WTMATOB H IUIArHOKIA30B,
Tecnas reoxmMuyeckas cBask EU B IIeIOYHBIX rpasutax ¢ K, Na, Ba H
Sr nosponger paccMaTpHBATH (paKlMOHMPOBAHAE OPTOKIA3a KaK OfHY M3 BO3—
MOXHBIX NPHYHH BBICOKOIO cofepxaHHs Eu B WeNo4HBIX IpaHUT-NOpPMpAX Mac—
cuba Kumkume-Kyxenraii. Hapany ¢ sTuM cymecTByer elte MHOrO haKTOpoE,
00y CNOBMUBAIOIMX BEMYHHY OTHOCHTEILHOM KOHIeHTpalmu Eu; oHu OyayT
pacCMOTPeHBl HHXe,

LHupkoHuit ~ O0MH M3 XapaKTEpPHBIX DPE[KHX 3SMIEMEHTOB IIeIOYHBIX T'PaHUTOH-
nos. Copepxanns ero BapbHPYIOT B GONBIIHX Ipeenax, oT 6NU3KNapKOBEIX /18
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KHC/BIX [OPOA AO IpeBRILANUMX Kiapk B 6 pas. Ms uncrna memnouHsIX rpaHHTOM-
Ao KasaxcranHo-MOHIonbCKo# TMPOBHHUMM HauGonee BHICOKH KOHUGHTDPAIMH ILHMPKO—
HuA B rpamuTax Monronnu n Bakanacckoit BY/IKAHOITYTOHHYECKOH CTPYKTYpbI
[lpenunarusckoro mosca Kasaxcrana. MakcumaneHBle CONepMAHHS STOTO SIeMeH—
Ta oTMmeyaloTcs B maHTemtepurax (6733 r/r) m wenounwix rpamurax (3167r/T)
Xan-Borpunckoro maccmea Monronmu, B menounsix rpasurax Baxamacckoi
BYJIKAHOINTY TOHM4ECKOH CTPYKTYPB! KOMMYecTBO Zr BapbHpyer ot 340 pgo
1200 r/r, npuyeM MHHEMAaNLHOe copepxanue ero (340 r/T) mMeer MecTo B
CyCBY/KAHMYECKHX INEIOYHBIX IPAHHT-NOPdHUpax Maccuba Kmuxune-Kyxkenraii.
Takoro e nopsnka conepkamuss Zr OTMeYAlOTCH B WEIOYHBIX TPAHATAX F'opro-
anraiickoro apeana (280-380 r/t). [uanason conepxaHuii Zr B IENOYHBIX
rpaiurax TneymGer-Caypckoro mosica NoBOnbHO GONMBLIOH: OT SHAYEHWH, GIMSKHX
KIapKOBBIM B I'paHMTax, [0 BEe/IHYHH, [PEeBbILAIOIHX kiIapk Gonee yeM B 4 pasa
(220-920 r/t). KaBecTHO, 4TO B TEMHOUBETHHIX MHHEpANAX WIGOMHBIX TPAHHTOR
KOHLUEHTpauuyH ZIr [NOBBIUIEHBl, HO TeM He MeHee B HHMX 3aK/IOYeHO He Gonee
10% Bcero anemenra, umelomerocsa B mopone. Bombllag ero uacTb chgsaHa ©
mipkoHoM /Tyrapuuo, Kopanenxo, 1973; u ap./. [laHHble KOppe/sMOHHOTO
aHa/lu3a no WenouHbiM rpaHdtaM Kasaxcrana u lopHoro Anras ceuoeTenscTBYIOT
o Tom xe (cMm. Tabn. 15).

FadpHnil HApany ¢ LUMPKOHMEM — MHAMKATODHBIA SIIEMEHT LIeNOYHBIX I'DaHHUTOB.
[manason ero papuammit Gonwbwoi (8-75 r/t). [daxe MHHHNMAIBLHBIE cofepXaHus
Ef B HuUX IpeBbIIAIOT KIAPKOBLIE I8 H3BECTKOBO-IIEMOUHBIX rpasuToB ot 2,5
no 10 pas., Yto e KacaeTcsi MaKCHMAILHBIX KOHUeHTpauui Hf B LIENIOYHO-
rpaHuTHBIX Toponax Mouromnumn (nmarenneputer - 148 r/T, Weno4HEle I'PAHHTEI
Xan-Boraounckoro maccupa - 75 r/tT), TO OHM NpeBHILAIOT Knapk no Busorpa-
noBy coorsercTBeHHO B 148 u 75 pas, a knapk no Typekwsny u Benemomo ans
GelHBIX KabiHem rpaiuToR — B 37 u 19 pas.

B menoynwix rpamuromnax Kasaxcrana m F'opHoro Anrtag copepmanng Hf
Bapbupylor or 8,4 no 31 r/t, cocrabnaa B cpenem 19 r/t. Ilpu stom B me-
NIO4HBIX rpanuTax [1peNYHHrU3CKOro nosica MHTepBan I'DAHHYHBLIX CONEPKAHUH Hf
cOoBUHYT B obnactk Gormee BBHICOKHX 3HAYEHHHA M B cpeaHeM cocrabnser 23 /T,
B TneymGer-Caypckom nogce u F'opHoM AnTae B GOMBIIMHCTBE LIE/IOYHEIX 'pa—
HHTOB Hf < 20 r/t, cpensee conepxanue ero — 17 r/T.

Opnoi#t M3 OTNHMYHTENBHEIX I'eOXMMUYECKHX 4epT LIeO4HBIX rpanuros Ka-
3aXCTaHO-MOHIONBCKO MPOBHHIMH SIBSETCS MOHHXKEHHOE 10 OTHOWEHWO K Knap—
KOBOMY OTHOLIEHHEe erHf. Ono orpeuaer unTepmBany penuumH 18-41 u B
cpefHeM papHO 32, B TO BpeMs Kak HauGolee HM3KOE M1 U3BECTKOBO—LISTOYHBIX
TPaHHTOHMAOR 3HayeHne coctaenser 45 r/t (no pamsbiM Typekbasa u Benemoms
ans GelHEIX KanbliieM I'paHHToB). [U1g GOraThiX Kambluem T'PAHUTOHA0B OHO
ellle Beie: G1.

Cnenyer orMeTuTh, uto oTHOweHne Zrf Hf B IUENIOYHEIX T'paHUTax
Bakanacckoil Byn1kaHoOmIyTOHHYECKOH CTPYKTYphl GIM3KO Zr/Hf OTHOILUEHHIO,
XapaKTepHOMY Ond NPUMUTHBHOH MaHTuu., B wenounbix rpanurax I'opsoro Amnras
3HaYeHus Zr'/ Hf TOXE [O0BOABHO GMH3KM MaHTHHHEIM. 3amMeTHO, Golee HU3KH
OHM B lle/IOYHBIX T'pannTax TrneymGer-Caypckoro mosca. 9To MOXeT GbITh 06yc—
nobiieHo 'Gonee TecHOlt CBA3BI0 Zp C IeTY4YMMH, B YACTHOCTH C F, Gonbiueit
CIOCOGHOCTBIO €r0 K KOMIUIEKCOOGPA3OBAHHIO H GO/bliell YCTORYMBOCTLIO KOMII—
TeKCHBIX COeAMHEHHi Zr; 4YTO NPUBONHT K YBEMHYEHWIO OTHOCHUTELHON MONBHM—
HOCTH Zr IO CpaBHEHHIO c Hf /TyrapusoB u ap., 1956/.

PenkosemeneHbie sneMenTs. B Tabn., 14 npuBefeHbl TOIBKO OpHI'H~-
HalbHBIe AAHHBIe, Kacalollnecs cofepxanus P32 B mepechilieHHBIX KpeMHe3enMOoM
wenoyHbIX moponax Kasaxcrawa u Iopsoro Antas. Hapany c mumu B BBEIGOPKY
penKoseMellbHBIX COCTaBOBR WENO4YHBIX I'paHuTONnOB Kasaxcrano—-MoHIonbCKoi
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Puc. 16. Pacnpenenenns P33 B wenountix rpanntax Toproro Anras (a), Tneym-
6er-Caypckoro nosca (6) u KyKeHTalCKoro koMmmlekca [lpenuuHrusckoro nosica
Bocrousoro Kasaxcrawa (s) (npussska npo6 s ta6n. 14).

NPOBHHUHHK BOUNIM TakKXe cpefHHe cocTaebl P33 wenounpix rpaHdToB M oHromuu
/Bnapeikun u pgp., 1981/,

Bce kpusbie umeioT uerko BBIPaXKeHHbIH eBpOIUeBklii MHHUMYM , 3a HCKITO=
HeHHeM CyOBY/IKaHHYECKHX elIOYHBIX rpatuT-nopdupos maccupa Kumuknne-Ky-
KeHTail, B KOTODOM OTHOUIEHHE Eu/Eu TOMIECTBEHHO XOHAPHTOBOMY M
cocrapnser 1,03 (puc. 16, a-p). Benuunna OTHOCHTEINBLHOl KOHUEHTpauud Eu
MOX¥eT OerTk oGycrioBneHa psinoM $akTOpoOB. Bo-nepBeix, neduuur E. wMuOrme
MCCIenoBpaTe/ll pacCMaTPUBAIOT KaK CBH/ETElNbCTEO OBGpasoBaHus nopoa B peayilb—
TaTe ppakuMOHHPOBAHUS IUIarHOKnasa. TouHO Tak Xe OH MOXeT GbITb O6yCoBeH
¥ (pakIMOHMPOBAHHEM KAalMeBOI0 MOEBOr0 WAaTa. Bricokasi crenens xoppensunn
Eu B wenouywsx rpaunutax c K, Na,Ba u Sr =e NMPOTHBOPEYUT ITOMY.
Kak yxe ykasbipanocn, orcyrcreme AeUINTa eBPOHA B IIENOYHBIX I'DAHHT—
nopdupax maccuba Kuwkune-Kykenrai mMoxeT 6orrth CPA3aHO C ¢(paKUMOHUPOBAHHEM
OPTOKJlasa, KOTOpOe MMENO MEeCTO B CyOByNKAHHYECKOM Tefe LIeNOYHBIX TPAHAT—
nopgupos. Kpome Toro, orHocurennuas KOHUeHTpauus Eu MOXeT 3aBHCETb M
OT YCI/IOBMji 1UE/IOYHOCTH ~ KHMC/IOTHOCTH NP KPHCTALTM3AIHH nopon.

[ockoneky makcuManbHele aBGcomoTHbre i OTHOCHTE/IbHBIE CO[EepIKAHHS Le—
pueenix P33, Kak npasuno, otmeuaiorca B noponax WeNoYyHOI'o COCTama, TO
COCTaB pelKUX 3eMe/lb MOMHO HCIONbL3OBATL B KAYECTBE KOCBEHHOIO NpH3HaKa
YCIIOBHii KHCIIOTHOCTH = WENOYHOCTH (OPMUpOBAaHHs ropon. [lanHbe KOppesHOHHOIO
aHanusa CBANETENbCTBYIOT O BEICOKOH CTENEHH NOJIONUTENbHON CBASH Eu/E‘,u*

C OTHOCHTE/bHHIM copepxahueM La+Ce (r = +0,65). B 1o %e Bpems no-
BECTHO, 4TO oTHOWeHne Eu/Eu y OnM3KOe XOHAPUTOBOMY, NpHCYIe nopopgam,
FeHe3lC KOTOPLIX TaK WM HHAYE CBSA3aH C MAHTUHHBIM MCTOYHHKOM.

Hem Gomewe pepuunr Eu, Tem srmre OTHOCHTE/ILHOE COAepXaHHe TAMKeNbIX
JlanTaHounos. Koadduuuent xoppensmin Eu/ Eu™ e OTHOCHTE/ILHEIM COAepXa—
HueM Yb+Lu pasen 0,63. Haubonbumm NepHUUTOM FE; XapakTepHU3yITCH
ABYTIO/IEBOWNATOBbIE PASHOCTH WEJIOYHKIX IDAHMTOB, KPHCTAM3ALHS KOTOPBIX
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Ta6nuna 16. Wanukaropurie P33 u ux oruowenns B PasHBIX TeHEeTHYeCKHX
TUIIAX  IIEeJIOYHBEIX IPAHUTOHAOR

La+Ce|La+Ce Yb+LulYb+Lu
10% ———41.00%
/T 5 P33 r/T P33

*
Topona Eu/Eu | La/Yb

MonoumaTopsie 1,03 13,5 195 920 5,42 3
cyGBynKaHuyecKue

I'paHH T=10PGHPBI

MaccHBa Kuukp-

He-KyKkenTai

[Bynonesowmna— 0,03 3,3 260 76 24,6 7
TOBbLIE IIEIOYHBIE

rpaHuTel Bepxue-

SCNHUHCKOI'0 Mac-—

cHBa

Cymecrtpenso am- 0,08 0,5 237 53 114,0 26
GHTOBBIE PASHOCTH

LIEeOYHBIX I'PaHHTOBR

BepxHescnuuckoro

Maccuea /Muneen,

1968/

lpodcxoauna, NMo-BUAMMOMY, B HH3KOTEMINEPATYPHEIX CYyGCONLBYCHEIX YCIIOBHSX

M3 paclnaBoB NMOBLIUEHHON KHCIIOTHOCTH, & TaKXe IIEeNOYHBIe IPAHUTEl, B KOTOPBIX
B TOH WM MHOH CTeNeHH NpOSB/IEHE! MPOLECCH! MOCIeMarMaTHYeCKOTO METaCOMAa—
To3a. OHH OKa3kIBAIOTCS OTHOCUTEILHO OGOTALIEHHBIMH TSKEIbIME JIaHTaHOHOAMH
H Y ¥ COOTBETCTBEHHO ofenHeHw! jerkumu P32 u Eu. B xauecrBe npumepa
MOMHO MPUBECTH MOHOWNATOBHE CyOBy/IKaHMYecKHe IpaHHT-nopdups Bakanacckoi
CTPYKTYPEI, ABYNO/IeBOUMNAaTOBLIe IPaHHTEl Bepxhescnuuckoro Maccupa W ux cy-
IIeCTBEHHO anL6uToBkle pasHocTH (Tabn. 16). Kak BHAUM, Y IEIO4MHBIX I'DAHHTOB
Bepxnescnunckoro maccupa 6onee HH3KHE BeTMYHHBI Eu/ Eu*, LaJYb,
OTHOCHTeNbHOE conepxanne La+Ce u Gonee BhiCOKHEe a6COMOTHEIE M OTHOCH—
TellbHble CONepXaHHA TAMeNbIX JTaHTAHOHOOB.

Ecnu He npunuMaTbh BO BHUMAHHE eBpONHEBEIR MHHUMYM, BCE KpHBBIE
PENKO3EeMEeNbHOTO COCTABA B IIEIOYHBIX I'PAHHTAX HMEIOT CXOAHylo dopmy. Ouu
OTHOCHTEIILHO Cnabo M30rHyThl C Gonee TO/IOTHM, IIO CPABHEHHI0O C H3BeCTKOBO—
MenoYHbIMA IPAHHTAMH, NOJIOKHUTEILHEIM HAKIIOHOM JIeBLIX KPEUILEB H ellie Gomee
nonoruM, GMUSKUM K IOPH3OHTANILHOMY, OTPHUATENLHBIM HAKIOHOM npaeeix. Takas
$OpMa KPUBBIX CBUOETENILCTBYST O MOBLILIEHHOM CONEPXKAHHH B TpaHUTaX THAMKEeNbIX
P33 u nanranomnos npomexyTouHo# nonrpymms:.

Bmecte ¢ Tem HekoTopoe pasmootpasue $OpM HOPMATHBHEIX KDPHBEIX CBHAE~
TEeNbCTBYET O CymecTBOBaHHH Golee TOHKHX pasiuudfi pefKo3eMelbHOIO COCTapa
We/IOYHBIX IpaHuToHAOB. Kak GyneT nokasaHo HHXe, OHM BHISBISIOTCS 110 COOTHO—
uleHHSIM KaK oTAemeHbiX P33, Tak M nx Tpymm.

HapecTHo, uro npu GOMLIIOM CXONGTBE XWMUYECKUX H KpPHCTAaNIOXHMAYEeCKAX
CBOHCTB NIAHTAHOMAOB B PAAY HUX NPOUCKONUT IOCTENEHHOE H HeNpephlBHOe Hapac—
TaHue paanuumii. [lockombky He cymecTeyer CTPOIQ (PHKCHPOBAHHBIX XUMHYECKHX
U KpHCTAINIOXMMUYECKMX I'paHul B pany P33, To erinenesue ux noarpynn B mo—
CTATOYHOH Mepe YC/IOBHO H B KaMJOM KOHKDETHOM Clydae [OMHO NPOBOMHTECH
Ha OCHOBe [aHHBEIX KOppPeNslHOHHOIO aHamuza.
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Ta6nuua 17. 3uauenns KoahdHUMEHTOR NapHO} Koppenaumn mexay P39 B ume-
nounsix rpanuTax Kasaxcranma m lopnoro Antasa

bl Ce ‘Sm Eu Thb ¥b Lu
La +0,89"% +0,44 +0,58 +0,32 +0,25  +0,20
Ce +0,67 +0,52 +0,56 40,46  +0,40
Sm -0,03 +0,98  +0,77 +0,66
Eu -0,16 -0,24 -0,28
Tb +0,82 +0,71
Yb +0,95
= rog = 0,28, n = 46,

Pacuer K03gdUUHEHTOB KOpPeNndAUAH MeX1y COOepXaHHAMH P32 B wenouHex
rpanuToufax Kasaxcrano-MOHrONbCKOH NMPOBHHIME BbIBHI CyNECTBOBAHHWE NOMO-
MUTENMLHLIX CBA3efl MeX1y BCEeMH JaHTAHOHOAMH, 3a HCK/IoYeHHeM Eu, KOTOphIH
IO/IOMKHUTENLHO Koppemupyercs Toneko cLia u Ce (Tabn. 17).

BMecTe C TeM CYWECTBEHHHIe Paanu4ud B CHIE KOPPeSIHOHHOH CBASH
Mexay oTnensHeiMH P32 nmospongdioT rpynndpopaTk HX NO-pasHOMY. [To maxcu-—
MaTbHBIM BelMYHHAM HapHofi Koppemsuud (r = +0,89; +0,98; +O,95) MOM~=
HO BHIOENHTL COOTBETCTBEHHO TpH Ipynmel nantaHoupor: La=Ce, Sm-Thb,
Yb=Lu, Oun oTpeuaroT Haubolee PACHpPOCTPAHEHHOH XMMHYECKOH H KpUCTall=
noxumudeckol cucrematuke P33, npenycMmaTpuBamolieli BbIENEHHE CpPeAHM HHX
Tpex moarpymm: La-~Nd, Sm-Ho, Er-Lu. B T0 xe Bpemsa Halu4yue
Golee CHIBLHLIX KOppEeISLMOHHBIX CBA3eH MeXay BCEeMH NaHTaHoMaamH, HauuHasd
c Sm, ueM MeX1y KaxabiM U3 HHX C La u Ce, cCpBUAETELCTBYET O TOM,
YTO B WENOYHBIX I'PAHHTOMAAX MPOMEXYTOYHLIE JTaHTAHOMOLI (Sm-—’l‘b) nenu—
KOM NPUMBIKAIOT K THXKeIbIM (Yb—Lu), ofpaaysi COBMECTHO C HHMH Tpymmy
“wrrpuessix” P39 B nporusosec “uepmepoit” (La-Ce).

[Monoxenue UIypaTHBHEIX TOYeK Ha TPOHHON AHArpamMme (puc. 17) ‘orobpa-
waeT camele obume uepThl cocrapa P33. HTobw u3bexaTbh NOAABIAOMETO BIIHAHHA
Ce, OTHOCHTEILHAd KOHIEHTpauus KOTOporo cocraenser Gonee 50% or cymMmEl
cemu paccMaTpupaeMeix P33, npH NOCTpOeHMHM AMATPAMMELI B KaueCTBe NpeacTa-
BUTENs NaHTAHOBOH NOAIPYNNel ObUI B3AT Tombko La, a ckasHauepoii H NpOMexy-—
TOUHOW MOATPYNN — COOTEBETCTBeHHO Yb u  Sm, [locnennne ApnmoTcs “yeTHbI-
ME", Bonee pacnpocTpaHeHHbIMH 3NeMeHTaMH, YeM Lu u Yb, conepxaHue
KOTOpHIX Ompefiensercd ¢ Gonbuieil TOMHOCTBHIO. [lpunuMas BO BHHMAHHE BBICOKYIO
cremenn koppensumn La, Sm u Yb coorsercreenno ¢ Ce, Thbu Lu, aTa
aMarpamMMa C MOIHEIM OCHOBAHHEM TO3BONFeT CYAHTbL O BAPHAUMAX B COASpKAHMH
Tpex BeIOENEeHHHX Hamu moprpynn P33.

Bce ¢urypaTusHble TOYKM PPYNIHPYIOTCS B [ONe NHAIPAMMEl BHU3Y Clepa
oT nuHMH “1/2 cymMMmEl (La+Ce)", uro ceumeTeqbCTBYeT O CYUIECTBEHHOH
pONE 3THX 3/IEMEHTOB B PEAKO3eMelbHOM COCTAaBe IIeNOHHbIX TPAHHTOB. B to xe
BpeMs TIO CpPABHEHHIO CO l1e/I0YHO-3eMellbHbIME MOAapsioles BGONLUWHHCTBO Lel04Y—
HEIX TPaHHTOMAOB XapakTepusyeTcsi Golee HTTPHEBBIM COCTABOM PEAKHX 3eMelb.
[lnanasacH papHaudd peAKO3eMelbHOI'0 COCTaBA NEepechiUeHHbIX WEeIOYHBIX TMOpon
[IOBONMBLHO SHaYHTeNbLHbI. Haubosiee Y4eTKO OHM pa3iU4yaloTCs MO OTHOCHTEILHOMY
CONepXaHMIO NerkKuX H TsKelblX NaHTAHOMAOB H B MEHbuell Mepe — IO P33 npo-
MEeXyTO4HO# NOATpPYNNLL.
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Puc. 17. PenkoaeMeNbHEII COCTAB  MIEOYHBIX rpaunTonaos Kasaxcrano-Monro—
mbcKol mpoeuHuuu (cpenmee no maccupam). -

1-6 - Tneymber-Caypckuii mosic, maccuppi: 1 - Witcop, 2 -~ Kamperrarai—
Ckmii poit naex, 3 - Ax6umk, 4 — Kepererac, 5 - Bonexrac, 6 - Bepxueacnuuc-
Kull; 7-11 - Bakanacckas BynxaHOWIyTOHHYecKas cTpykTypa [lpenuwrrnackoro
nosca: 7 - koMeHauTEl, 8-11 Ienounsie rpaHUTLI W TPAHHT-TIOPYHPE] MACCHBOB
Yneken-Kykentait (8), Cupextec (9), Nayrer (10), Knviknne~Kykentein (11);
12-14 - menoursie rpanutsl opuoro Antes, maccuebi EnuHOBCKRE (g), Ac-
xarunckni  (18), Masopckmit (14); 15 - Xan-Bornusckuii maccrs 0 xmoii
Monronun /Bnepeikue u np., 1981/.

Pumvckumy ungpamu ofosnauenn noms PeaKoseMenEHbiX COCTABOB LLEeMOYHBIX,
rpaHuTOMAOB: [ — Haubonee unepuerpnle, I[I - npomexyrounsle, [II — HaubGomee
HTTPHEBLIe.

K uncny naumGonee uepmeprix (cm, puc. 16, mone I) OTHOCATCH WEIOYHEIe
rpanutel Maccusa AxOunx Traeymber-Caypckoro nosca. OTHOCHTENBHAS KOHLEHT—
palmyd JerkKuX MaHTAHOMAOB B HHX TMOBBLIUEHA, B OCHOBHOM 3a CYET MOHMKEHHOI'O
conepxanns Tskenbix P33 (Yb-Lu).

Cnenysouyio rpynmy (oM. puc. 16, none II) COCTAaB/IFIOT IIEeO4YHble I'pa—
HUTOMABI C OTHOCHTENBHO MeHee HepHeBLIM COCTABOM, IMIABHBIM O6pasoM 3a
CHeT NOBLIUEHHOIO COAEPKAHHS TSKebIX NaHTaHOHMOOB. K HMM OTHOCATCS I'paHu-
Touarl TneymbBer-Caypckoro nosca Bocrounoro Kasaxcrama (Maccussi Bonekrac,
Kepererac, Kanneiraraiickuit poit naex n maimix ten) , [lpenuunruackoro nosica Bo-
crounoro Kasaxcrana (menoynrie rpanntsl Bakanacckoi BYJ/IKAQHOITY TOHHYECKOH CTPYK-
Typel,Maccus Yibken-Kykentait), [opuoro Anrtas (Mattopckui, Ennnobckuit, Acka—
THHCKHH MaCCHBEI). ]

K rperweit rpynne (cwm. puc. 16, none III) TIpHHaANeXaT WeIoYHble I'pa— .
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HATOHOBI C MOBBHILIGHHBIM COASpHAHMEM TsKelnblx P39 U JaHTAHOMIOB IPOMENYTOou-
HOji MOATrpYMIbl NpH COOTBETCTBEHHO TOHHXKEHHOH KOHUEHTpauuu J1erkux P33, 3to
rpaEnTel Maccupop Hitcop u BepxHesCIHHCKOro Tneymber-Caypckoro nosca
Bocrounoro Kasaxcrana u menounele rpanutsl Xan-Boramacxoro maccuea Mosro-
M.

B nepseIX ABYX I'Pynnax NOBBIUIEHE! 3HAYEHHS Laf/Yb: 3,5-13,5. B menou-
HBIX rpaHMTax TpeThbell MOArpPYyINbl BelHYMHEI Laj Yhb MHHEMAanbHsl: 2,9-3,3.

HWMeeT MeCTO MONOXHUTelNbHAS KOppenglMoHHAs CBA3b TaHTAHOMAOB CKaHaHe-
BOil M NpOMeXyTouHO#i moarpymmn ¢ EF M Li (r' = 0,27;

= 0,81).

(Sm=Tb)~-F

= 0,35; ;75 r(Sm—Tb)—Li

¥(¥b-Lu)-F P(¥b-Lu)-Li =

AGcomoTHble cofepXaHns P32 BapbupylOT OT 3HA4eHHl, MOYTH B 2 pasa
HIDKE KapKOBBIX M1 KHCIBIX IMOPOA (95 r/t), no BenuuMH, BABOE MPEBbIIAIOUMX
knapk (381 r/1). OrsocurensHo Goilee BLICOKH COMN@PKAHHS P33 B GonbuuHCTBE
[Ie/OYHBIX T'PAHHTOUNOB DBaKaHACCKOJ BYIKAHOMIYTOHMYECKOH CTPYKTYpL. Konu-
4eCcTBO pefKHX 3eMenb B HHX 160 GNH3KO Kmapkopomy, nu60 NpepblllaeT ero
no 1,5 paa. Cpennee conepwanne B nux P33 cocrapnser 202 r/r. Takoro xe
nopsnKa copepkamus oTMeuaiorca B Xan-Borauackom maccuse Mosronm u B
oTnenbHEIX MaccuBax TneymBer-Caypckoro mosca Kasaxcrana. B oanom u3 HHX,
BepxHeacnuHCKOM, cofepxanue P32 makcumanbHoe, B 2 pas3a Bbllle KIapKOBBIX
(342 r/r). B GonmumHCTBe MacchBoB aroro nosca u l'opHoro Anras P332 copep-
¥aTCg B KONMMYeCTBe ONuaKIapKopoM NHEO HuXe Kiapka.

WTTpHu#i B MepechlUeHHHIX KpPeMHe3eMOM LIe/IOHHBIX Mopoaax HMMeeT BbICOKYIO
CTeneHb MONOKATENLHON Koppenaman ¢ Sm (r= 0,83), Tb (r =0,88),
Yb (v =0,92), Lu (r = 0,88) u B Mmenbueit mMepe cegsan ¢ Ce (r=
= 0,50). C nanrasom cessb orcyrcrByer. Cyas mo npueeneHHelm uwippam, B
paubonemeil Mepe Y CBgsaH C JlaHTaHOHOAMU CKaHOMeBOH MOATrpyMNIkl, O 4YeM
eme 6onee YETKO CBHAETENLCTBYIOT KOOhHLUMEHThl KOppenauud Y C (La+Ce),

Sm+Tb), (Yb+Lu), xoropsie cocrapnsioT cooTseTcTBenHo +0,42; +0,82;
+0,92. 9Tor dakT rOBOPHT O TOM, 4TO cooTHowenue P33 ¢ Y B menoyHo-
rpAHHTHEIX TOPOfAX ONpefe/iseTCs HE TOILKO KPUCTANIOXMMHYECKHMH OCOGeHHOCTS-
MH MHHEpANIOB, OOYCIIOBNMBAIOIIMMI MPAMYI0 KOPPeNsUMOHHYIO CBSSE C ¥-Pas
MPOMEXKYTOUHON MOATPYNMBI, BhICOKas CTeneHb MOJIOXKUTENBHON KOppensauiOHHOM
cpsgad aToro anemMeHta ¢ P32 ckanauepoli moarpynisl (Yb-i-Lu), OYEeBHOHO,
onpepenseTcs APYTAME (aKTOpamH, B YACTHOCTH KHMCJIOTHOCTBIO - LIENOYHOCTHIO
cpenkl MHHepanoofpasopanis. [loxasaTenbCTBOM STOMY MOXET CAYXHTBL OTpHLA—
TelLHAS KOppensuiOHHas CBgdb Y C OTHOWEHHeM La/Yb (r=—0,44) H TOHo—
MUTEeNbHas ero Koppenguug c B (r= 0,33) u Li (r‘ =0,80), uyro ykaseiBaer
Ha ofpacoBaHWEe IIEJIOYHEIX TPAHHTOB, OTHOCHTE/BHO ODOralleHHbIX Y u Taxe-
meivu P33, B yCnoBMSX OTHOCHTENBHO IOBEIIIEHHOH KHC/IOTHOCTH W3 pacliaBoe,
oforamennsix E  n Li.

Conepxanne Y sameTHo papeupyer: or 30 po 410 r/m. Hau6onee nusxoe,
6MI3KIapKOBOe €ro KOMMYecTBO oTMmedaeTcs B Maccupax Bonexrac, Axbumk u
Kumxune-Kyxkenrait, Bnusk# K HEM IO 2TOMY MOKA3ATE/NO IIENIOYHbIE T'DAHUTEL
T'opuoro Anrag. HauBGonee BRICOXHE €r'0 KOHUEHTPANWH OTMEHAaloTCs B Bepxnesc-
nuHCKOM Maccupe — 410 r/t, uto B 13 pas mpeeblmaeT Kiapk Y B H3BECTKO-
BO-ILEJIOYHbIX TpPaHHTOHOAX.

XapakTepHolt TeOoXHMHUYECKOlH HepToli GONMbIIMHCTBA IIENIOYHBIX IPAHATOB Ka~-
3aXCTaHO~-MOHIOIBCKON MPOBHHIAK SBIZETCH IIOBbINIEHHOE COOepxaHue HUOoGmd.
Ono B 1,5-6,5 pasa Briule Knapka n COCTaBlfieT B CpeaHeM 45 r/7. Haubonee
BEICOKUME KOHUIEHTpaund Nb OTMeHalTCs B IENCHHBIX I'PaHuTax Tneymber-Caypcko=
ro nosca (B cpennem 72 r/t). B BepxuescrmuuckoM maccupe Nb pocruraer
110-130 r/T, uro B 3-6,5 pasa Bbie ero Kiapka. B GnUsKiIapKOBOM KONHYECTBE
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¥ HUxe kjnapka Nb NpHCYTCTBYeT B WE/IOYHBIX IpaHUTAaX TF'oproro Anras (cpe.uuee
conepxange 13 r/t), NamnGanGapckom maccuse Mouromun u maccupe KHmkune—
Kykenrait [lpenunnrusckoro mosca. B menoumeix rpaHATax NOC/IEAHEro [0 CpaB=—
HeHuio ¢ rpamdramu Tneymber-Caypckoro mnosica Gonee HHsKHe copepxaHug Nb
(p cpemnem 34 r/7).

Tantam B ornuuue OT HHOGHS, B GOMBUIHHCTBE INEJIOYHBIX TPaHUTOB MpH—
CYTCTBYET B KOIMYECTBE HUXE KIAPKOBOrO ANl M3BECTKOBO-IIE/IOYHBIX IPAHHTOH—
noe. Cpennee  ero copepxanue B WIENOYHBIX I'paHUTAaX: Kasaxcrano-Mouronnckoi
npoeuHuEE - 2,4 r/T. MunuManbEEI conepkaHus Ta,p 3-7 pas MeHbue ero
Knapxa, B menOuHbIX rpanurax opworo Amras (0,6-1,3 r/r), maccmpa Kumknme-
Kyxenratt Ilpenuunruackoro nosca (0,6 r/t) u [lammGanSapckoro maccmea Mo
ronun (1,4 r/t). Makcuma/bHBIe BeNUYMHEI OTMeEHalOTCH B Bepxuescnuuckom
Mmaccupe TneymBer-Caypckoro nosca (5,7-6,9 r/t) u B Xau-Boramuckom Mac—
cuee Monromu (6,6 r/t).

HMimeer mecTo Bbicokas crenenb xoppensium Ta u Np (r=+0,94) u no-
TOXHTENEHAS KOpPeJISUMOHHAA CBASh HX OGOMX C GOJBIIMHCTBOM ITHTOGHIBHBIX
aneMeHToB: . P39 ckanguemolt B nmpomMexyTouHol nonrpymn, Y, Hf, Li, Rb, F', Th
(cMm. Tabn. 15). Ipn stom HauGombune conepxanus Nbu Ta, kak npaepuno, orme-
HaloTCH B WIE/IOYHLIX I'DAHMTAaX C OTHoweHHeM Na/Ks> 1 (Bepxnescnuuckuil
maccus). 3rto cornacyercs C H3BeCTHOH 3aKOHOMEpHON CBA3bIO BLICOKMX KOHIEHT—
pamtit Nb u Ta B menouseix rpanurTax ¢ ux anb0UTH3UPOBAHHBIMH PABHOCTSMY,
oboramernseiMe B, CymecTByeT MHEHHe o reoxuMuuyeckoit ceaan Nb u Ta co
HmenoyaM W rajyjionaMHd H COBMECTHOM HX NEpeHoce B (opMe [BOHHBIX tdTopUnos
Nb u Ta co menousamu /Beyc .m np., 1962; lepacumorckuit, Kapnywuna, 1967;
u nap./. llopo6Hoe NpeamooKeHWe BIONHE OTBEYAET MMEIOMHMCH B HAWEM pacno—
PSXEHUY NaHHBIM MO pacnpenenenwo Nb u Ta B menoYHO-TpaHHTHHIX mOpopax.

Onna w3 cremupuyeckux reOXMMHYECKHX yepT NEePEeCHINEeHHbI X KPeMHEe3e MOM
HISJIOUHBIX MOPOA — NOBLIIEHHOE 3HaueHue oTHOweHHs NbfTa. Owno BapbUpyeT
or 6,6 no 36 u B cpenseM cocrasnger 19. Cpennas BenuuuHa [AHHOT'O OTHOME—
HHS [iNd H3BECTKOBO-leNoyHkX rpanurounos CCCP - 14 /3mamenckuit, 1964/,
SHauMTE/bHEIC BADHALMH BEIHYHH Nb/’I‘a CBHOETEe/ILCTBYIOT O TOM, HTO IOBE—
AeHHEe STHX 3IEeMEHTOB pPas/IM4HO, HEeCMOTPH Ha WX I'€OXMMHYECKOe POACTBO.

Paamuuioe nopepenne Np u Ta B sHaunTeIBHON Mepe, NO—BUAKMOMY,
ofycrnoBnieHo yuacTHeM ¢imonaHOK damkl B mpouecce (OpMHPOBAHUS WWENOYHBIX
rpanuroB. C omHo#t croponsl, Nb B Gombmefi crenenu, dem Ta, of6napnaer, cmo-
COGHOCTBIO K KOMINIEKCOOBpASOBAHMIO M TECHOH CBASLIO C NeTY4YHMH, YTO O6YCNIOB—
JHMBAST NpeHMYIIEeCTBEHHYIO KOHUeHTpamdio Nb B cBasu c Bospacranuem drmoupHOM
¢azel. C npyroli CTOPOHBI, YBe/lHYEHHE €€ B NPONECCEe SBOMIONHH IEeIOYHO~T PAHUT—
HOTO pacnjiapa CONPOBOMA@TCH NOBBINEHHEM €0 KHCIOTHOCTH, 4TO, B CBOIO
OHepenb, MOBBIIAET AKTUBHOCTL G0O/lee KHCNOTHLIX KOMIIOHEHTOB IO CpPABHEHHIO C
MEHEee KHCIIOTHEIMH, B HacTHOCTH Nb mo cpaenenmo ¢ Ta.

Crnenyer monuepkHyTh, YTO BEIHYHWHA Nb/Ta orsoweHnus He KOppenupyer—
Ca HU C comepxanneM Nb u Ta, HM CcO cTenmeHbio anbGHTHaAUMM TOPOA. Taxk, npu
ONHOM H TOM ¥€ Nb/Ta OTHOWEHUWH, paBHOM 12, conepxanne Nb u Ta B
cnabo anbOHTH3MPOBAHHEIX WIEOYHBIX I'paHdTax ACKATMHCKOINO MaccHBa T'oproro
Anras cocraenser coorpercreenso 10 m 0,8 r/t, a B CYHWECTBEHHO anbGHTOBBIX
rpanutax Maccesa Jlupy (Hurepmsa) - 1750 u 150 r/t. B 1o xe BpeMs B Cy-—
MECTBEHHO a/lbOHTOBBIX MIEJIOYHBIX I'PAHATAX C GNHSKHM Nb/’I‘a OTHOLIEHUEM
ConepXaHHs STHX 3NeMEHTOB TOXEe MOrYT pasiuuaThbcd. B kKauecTse npuMepa -
MOMHO NPUBECTH Te e TpaHHTEl Maccupa J/IHpy M CYmeECTBEHHO ANLGHTOBBIE paa—
HOCTH WEeJIOYHEIX r'paHuToB BepxHeacnuuckoro maccusa TneymGer-Caypckoro
nosica Kasaxcrana. B nocnennux comepkamue Nb wu Ta, x0oTs ¥ Bbime K/IapKOBOT'O
BO MHOI'O pas, HO IO CPABHEHHIO CO WIE/IOYHbIMH T'paHWTamMH Maccupa JlHpy HExe
npubauaurensHo B S5 paa. [lpuBenenmbie pakThi CBHAETENLCTBYIOT O TOM, YTO Me-—
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TacOMATHYECKHe NpOUecCH, ¥ B TOM 4HHCIE NMpomeccsl anbfHTH3AUWM, CamHd Mo
cefe He ONpPEAeNsIOT NOSBIEHHs NOBLILIEHHHIX KOHueHTpauui Ta u Nb. Heof6xonu-
Mol MpennockKol o6pasoBaHUs BEICOKHX KOHIEHTpauui Ta u Nb, no-pUgUMOMY,
gBNseTcs MaHayalbHOe oboralleHHe MEeOYHO-T'PAHHTHOH Marmel 3THMH 2/1€MEHTa-—
MH, OGYCNOBII@HHOE HX NpPHBHOCOM Ha CTafHH (OpPMHEPOBaHHs pacrnjiapa d MOCTEAYyio-
med ero KpHcTalMaaluH.

Py6unuit. Conepxanve Rb B LEMOYHEIX I'PaHATaX KasaxcTano—M OHIONBECKOH
npopuruuu Bapeupyer or 50 po 400 r/T. B nopaBnsiomem GONBWMHCTBE Clyya-
eB OHO HHWXe Knapka Rb B H3BECTKOBO-IIE/IOYHBIX TPAHHTOHAAX, W B TOM
wicie B Oeamblx KanboueMm rpanutTax /Bunorpapoe, 1962; Turekian, We-
depohl, 1961/, u orseuaeT WHTEpBAy conepxanuit or 50 no 190 r/7. llpr
STOM B IIENOYHO-T'PAHMTHLIX Mopomax I[IpeumHrHAcKOro nosca conepxanne Rb
HUMXe, 4eM B IenouHnIXx rpanurax TneymGer-Caypckoro mosca H T'opHo-Anraiicko-
ro apeana. B cpensem oHo cocrtapaser 115 r/T npu MHHAMANBEHOM B cybpynka—
HHYECKHX IIeNOYHbIX T'paHuT-nopdrpax (69 r/1) u B onHO#t M3 NMpof KOMEHOHTOB
(50 r/t) Bakanacckoli BYNKAHOINTyTOHHYECKOH cCTpykTypsl. Cpennee copepxanue
Rb B menoumnix rpamutax I'opHoro Anras u Tneymber-Caypckoro mosica Ka-
saxcrana cocrtapinser 164 r/r. B maubonbwem komuectse Rb  npucyrcreyer
B IIeNOYHBIX r'paHuTax BepxHescnuHCKOro Maccuea (350-400 r/t). B ans6uru-
SHPOBAHHBIX PASHOCTSX 9TOIO Xe MaCCHBa COAepXaHHe ero eue Gonee BbICOKOE -
720 /1.

Hecmorps Ha 67M30CTB KPUCTAIUIOXHMHYECKHX CBOHCTB Rb H K, xoppensa-
s MX B LIEJIOYHBIX T'paHdTax OTCYTCTByeT. B TO Xe BpeMs OTMeHaeTcH BbiCOKasd
cTeneHb monoxuTensHoR koppensumE Rb ¢ Li, P39 npomexyroyHOH W CKaH-
paeeoft mogrpymm, Y, Ta, Nb, Th, F (puc. 18; cm. Tabn. 15). B
yacTHOCTH, Haubonee oforameHs! STHMH 3NeMeHTamu, B ToM wicie u  Rb, oxazer
BalOTCs pUGEKUTOBbIE I'paHUTH BepXHeaCHuHCKOro maccuBa H OCOOEHHO HX  anbOHTO
Bbl€ pAsHOCTH. B HEX Xe MMHMMAlBHEI conepxaHug Sc # CO = 31eMeHTOB,
OTHOCSIMXCS K YHCIY MHAMKATODHBIX O/ OCHOBHBIX mopop. OGpaTHble COOTHOWEe-
HAS MEXAY TPYNNo# IUTOPHIEHEIX 3IEMEHTOB M CHASPOGHUILHOTO Co BmecTe co
S HABmMONAOTCH B CyOBY/IKAHWYECKWX WENOYHLIX TpaHHT-Noppupax maccupa Kum-
kune-Kykenrait. Hmeer mecto oTpuuarenbHas KOppenalHOHHaS CBA3B Sc¢.¢c Rb
(r = -0,43) B mepechlIEHHBIX KPeMHE3eMOM WIEJIOYHBIX MOpofax, M He TONBKO
¢ Rb, HO u npyrumu nATOQUNLHEIME ®neMeHTamMu - Nb, Ta, Li, Th.
[lonofHOe MOBEASHWE YKABAHHBIX BEIE 3/IEMEHTOB YAOBIETBOPHATEILHO OObACHAeT-
cq mMmb C NMO3HIMH TpaHWTH3anuu GasuToBoro cyGcTpaTa, CONPOBOXAAOWEHCH
MPUBHOCOM /IMTOPHIBHBIX KOMIIOHEHTOB W BBIHOCOM 3/IEMEHTOB, XapaKTEpHBIX A
OCHOBHBIX IOpOH, B TOM HHCIE Co, Fe, Sc.

Nuruft, Tak *e Kaxk ¥ pyOuaull, pacnpenesned B MENOYHbIX FPAHHTOUNAX
Kasaxcrano-MOHroMECKOll NpOBWHIME Kpaline HepaBHomepHo. Copepxanue ero
papeupyeT ot 7 po 250 r/r. Tlpu sToMm B nopaeisiomenM GONBUHMHCTBE WENIOHHBIX
rpanutoe Tneymber-Caypckoro mosca u B Xas-Bornuackom maccuee Monronmuu oH
COepXUTCH B KOJHYECTBe, NpeBblllaiileM Kilapk B 1,5-2 pasa /Bnagbikui u
np., 1981/, Cpepnee conepxanue ero sneck 88 r/t. Bonee Bhicokue xomi-—
wecTpa sToro snemenra (190-250 r/rt) ormeuawrcs B Bepxneacmumrckom mac—
cuBe. B menoumeix rpanurax oporo Anrag, B [awnGanSapckom maccupe Mon-
romMu ¥ B GONBIIMHCTBE WEJOYHO-TPaHATHRIX Nopon BakaHacCcko# BYJ/IKAaHOMTYTOHH=
geckoil cTpykTypel Li mpucyrcTByeT nu60 B K/IapKOBBIX KOMM4YECTBAax, mbo B
KonuuecTBe BOBOe M Gonee Huxe knapkoporo. Cpennee conepxanuwe Li B 9THX
rpanurax 25 r/r. K uncny rpanuToB C Haubonee HHSKMM €ro COAEpKaHWEM OT-
HOCATCS,, B YACTHOCTH, CyGBYy/NKaHHYECKHe WeNIOYHble MPAHHT-—TOPGHpPLEl MacCHBa
Kmukune-Kykenrait 8 Bakanacckolt cTpyktype (14 r/7).

[lo xumuueckuMm cpolicteam Li 6Gamsok Na, K, Rb u Cs, a no xpuc-—
TaIIOXHMUHMECKHM, TVIABHBIM OGpasoM IO paaMepy HOHHOIO paguyca, OH G/mxe
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Ex (5] R

Puc. 18. Pacnpenenenne penxux M pacCesiHHEIX S/IEMEHTOB B INENOMHBIX rpaHd—

Tax Tneym6er-Caypckoro u INpenunnruackoro moscop Kasaxcrana u l'opuoan—

Talckoro apearna.

Maccusei: 1 - Hitcop, 2 - Kanmmratafickuii poh paek, 3 - Ax6uuk, 4 -

Kepererac, 5 - Bonekrac, 6 - Bepxueacnuucknit, 7 - Yneken-Kykenrtait, 8 -
Cupekrac, 9 - Jaymer, 10 = Kumknne-Kykenrtait, 11 - Enunosckufi, 12 -

Ackaruncku#t, 13 - Maitopckuit.
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24 '
pcero x Mg, Fe™ , Al, a U3 MEenoYHbIX MeTajuIoB — K Na. BoamoxHoCTH

H3OMOpQHBIX 3aMelleHnHt aTHX 2/IeMEHTOB 0B yCIOB/IMBAIOT BXOXIEHUE Li B
TEeMHOIBETHLIE MHHEpaskl, NPeHMYIEeCTBeHHO B CIIOARl ¥ B MeHblleli CTeNneHd — B
aMpuBOME! ¥ MHUPOKCeHbl. B menouHbiX rpaRATax riaBHEIM MHHEepaloM-KOHIIeHTpa—
TOpPOM H HOCHTENeM Li gpngerca uenouHo# ampubon, Ha OOMO KOTOpOro npH-—
‘xomurca or 50 no 100% ecero Li /Kopanenko u ap., 1977/.

Jlurufi B IMENOYHBIX T'DAHHTAX B HauGombllell Mepe KOppemupyeTrcd ¢ Rb(r=
= +0,85), Y (r = +0,80), c P33 npomexyrouHo# ( r = +0,81) u ckannue-
soit ( r = +0,75) noarpymn, Nb (r =+0,75), Ta(r= +0,74) u B Meno-
meit cremenx ¢ Hf (r = 40,45), F (r = +0,46) u Th (r= +0,40). HUmeer
MmecTo cnabas oTpHIATElNbHAs KOppenslnuOHHas CBA3b Li co Sc, Co v K (cm.
ra6m. 15).

Bricokas creness cBaad Li ¢ Rb B meNo4HbIX IPaHATaX CBHOETENBCTBY—
erT O TOM, 4TO HOBEleHMe ero, TaK Xe Kak u moselleHHe Rb, onpeaengeTcs
He TOMBKO KPUCTAIUIOXHMHYECKHM (akTOpOM.

& TOp, K&K M GONBLUMHCTBO IMTODHIBHBIX SNEMEHTOB, pacnpefener B Lie-
7I04HBIX T'pDAHHUTOHAAX Kasaxcrago-MoOHronsCKoit NMPOBHHIME KpaiiHe HepaBHOMEPHO,
cofepXaHusa ero Kone6moTcs OT 0,03 po 0,24 mac.%. Haubonbume BapHalii ero
sHaueHHH OTMeHaloTCd B LIEJIOYHBIX TPaHUTOHAAX Tneymber-Caypckoro mnosca
(0,04-0,24 wmac.%). lpx 9ToM B GOMLUMHCTBE ClYHaeB KOMHIECTBO [ Inpesbi-
[aeT KIAapKOBoe B H3BECTKOBO-IIENOWHBIX IDAHHTaX B 1,5-3 paza. CpepHee ero
conepxaH@e IMOYTH B 2 pasa pbllle KNapka H cOCTaBlseT 0,15 mac.%. Ycroliuuso
HASKH COfepXaHWs [, B OCHOBHOM HHXe KIApEOBBIX, B ImMEeNOYHEIX TpaHuTax
Topuoro Anras (0,01-0,09). Bcpensem F B mux 0,04mac.%. 310 B 2 paaa
HHXXE KIapKoBOI'o B r‘pamrronﬂax M COOTBeTCTByeT KIapkKy I B OCHOBHBIX
noponax. B menounbix rpanurax [lpeguuHrasckoro mosca copepxaHHe 3TOro ane-
MeHTa BapbHpyeT OT sHaueHud, Gomee 4uem B 2 pasa HHXe KIApKOBBIX B I'DaHHTOH—
nax, GIMGKHX ero Kiapky B OCHOBHBIX NOpOA&x, AO BEJMtHH, OouTH B 2 pasa
NpeBIIAIAX KIApK B KHC/LIX MOpoaax (0,03-0,15 mac.%). Cpensee conepxaHue
B Hux F 6IM3KO KMAapKOBOMY H COCTaB/deT 0,09 mac.%.

Ypan u Topuit. B GombuuHCTBE IenoYHO-TPAHMTHLIX MaccHBOB KasaxcraHo-
MoHronsckoft NpoOBHHUUE COAepXaHHe U HeCKONBKO MOBHILIEHO MO CpaBHEHHIO C
ero K/IapKoM B H3BECTKOBO-IIENO4HBIX IpaHATAaX, OT 1,5 no 2,5 pasa. Hckmouenue
COCTABNSIOT IENOuHLIE TPaHuTH Baxasaccko# BYNKAHOIUTYTOHAYECKON CTPYKTYPhI,
4acTb KOTOpBIX COAEPXKHT B 2 pasa MeHble U 1o CpapHEHHIO C KIIapKOM.

Conepxanne Th B nopasngmomeM GOIBUIMHCTBE IIeI0YHO~T'PAHUTHBIX MaCCH—
BOB, 3a MCK/MmoueHHeM BepxHesCnUHCKOrO, HHXe knapkoeoro. CooTBeTCTBEHHO
orromenne U[Th, KaK NpaBuio, HECKONLKO 3aBbIIIEHO N0 CPaBHEHHIO C OT=
HOWEHHWEM KI/IADKOBBIX BEJIMYMH 9THX 2/IEMEHTOB B H3BECTKOBO-IIE/IOYHbLIX TpaHA—
rounax. TNopsiuennoe otsomwenwe U[Th, Tak Xe Kak u Nb[Ta, oueBHaHo,
ofbscHgeTCS Gonee TECHOH CBasblo U € JeTyyuMH, ¥ B HACTHOCTH C F, ®
OBBIGHHEM AKTHBHOCTH U - Kak 6ojlee KHC/IOTHOrO KOMIOHEHT& B pacnnapax,
oborameHHHX E,

WUrak, xapakTepHo#i T'eOXHMHYECKOH HepToil M3YHEHHBIX HaMH EIOYHBIX
FpaHUTOHOB SBJISIETCS NPUCYTCTRBUE B HUX ABYX AHTATOHHCTHYECKHX accomuauui
pEeNKHX W PACCESHHBIX 3/IeMEHTOB. K opHOli M3 HEX NpHHAAIEXKAT S/IEMEHTHI, ClelH-
¢uuHple A" 6a3anbTOBOIO MarMaTu3Ma — Co, Fe, Sc, Sr, K apyro#t -—
nuTopUNbHbIE S7IEMEHTEHI, B fonbliefi Mepe NpUCYLHe TpaHATOHAaM (Li, Rb, Cs,
F, Th) u noponam menousoro psna - Hf, 2r, P33, Nb, Ta, U. Conep-
JaHWe BCeX S/IEMEHTOB BapbHpyeT B IIMPOKHX Npeaenax. [lpu sTOM OTMEYaeTcd
oTpuuaTenbHas KOppensauMoHHAs CBA3b S/EMEHTOB, NpHHAAIEKANMX PasHEIM acco-
umamdaM. BasambTOWAHbIE M ACCOLMHpYIOUME C HHMH 9/IeMeHTH B HauMEHbIUIeM
KONMHYECTBE, BO MHOTO pas3 HUXe K/apKOBOTO [/ifl H3BECTKOBO—IIeNOWHBIX rpaHdTOH=-
[0B, NMPUCYTCTBYIOT B IIEJIOYHBIX I'paHuTax Tneymber—Caypckoro nosica u 'opHoro
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Anrag., MuHEManbHOe MX copepxaHue orMeuaeTcs B BepxHescnMHCKOM Maccube.
B menouneix rparurax Bakanaccko#i By/IKaHOIIYTOHHYECKOH CTPYKTYpPBI HX conep-
KaHHe nopbiweno B 1,5 pasa no CpaBHEHHIO C K/IApKOBEIM B I'paHHTOHAax. B mac-
cuepe KuuknHe-KykeHTail GasailbTOMOHBIE 971€@ MEHTHI ONpHCYTCTEBYIOT B MaKCHMAIb—
HOM KOIM4YeCTBe. YDOBEHB CONEpKAHHS HEKOTOPHIX M3 HHX BIOJHE COMNOCTABHM C
HX KjapkamH B 6asanbTax.

OfpaTHas kapTHHa HafmonaeTcs B OTHOIIEHUH pacnpenernenus Haunbonee
TpaHATOPUILHEIX 3/IeMEHTOB, Takux kax Li, Rb, Cs. B menoureix rpamaTax
Bakanacckolf cTpykTypel ux copepxaHue nommkeno., [IpH 5TOM B MUHHMANLHOM
KojiuyecTBe, B 3~4 pa3a HHXe K/IAPKOBOI'O, OHH NPHCYTCTBYIOT B MaccHpe K-
kune-Kykentalt. Hanporus, B wenoynmx rpamurax Tneymber-Caypckoro nosica
conepxaHne pefKhx IIeJOYHBIX MeTaioB fonee BHICOKOe, NMPUOGIHXKAKIEeCs K Kiap—
KOBOMY Ons KHUCMLIX nopon. B BepxHeacnmuckoM MacCHBE OHM MaKCHMAIBHBI U
MpEeBbIIAIOT Kilapkopele BemuuuHel or 1,5 po 8 paa.

HecmoTpa na 6/M3ocTe KpUCTAMIOXMMUYECKHX choficTe Rp u# K B H3Y4YEeHHBIX
IIeJIOYHEIX I'paHATaX OTCYTCTBYET KOppeNdLMOHHAS CBE3b 9THX S/1eMeHToB. B o
e Bpemd MUMEeT MECTO BhICOKAsl CTENeHb MONOXUTENLHON KOppelsuMn Rp C Apy—
TUMH HTOQMIBHEIME M JIETYIHMH KOMIIOHEHTamu - Li, Nb, Pa, Y P39.DH, .
3To mBAsSeTCA IOKA3aTeNneM MX ABTOHOMHOCTH [0 OTHOLIEHHIO K MeTPOTe€HHBIM KOM=—
NIOHEHTaM B MpouecCe (OPMUPOBAHHS IIEIOYHO-T'PAHUTHEIX MATM.

lNopofHoe mMoBeneHHe penKHX H paACCEHHHBIX 3/IEMEHTOB YOOBNETBOPUTELHO
OBbACHAETCS C MOSMUHMA MOOENH INeJNCYHON IpPAHHTHIALHH Ga3UTOBOrO cybcrpara,
conpoBoxaamme#ics NPHBHOCOM JIMTOPH/ILHEIX KOMIIOHEHTOB JH BEIHOCOM UasambTohuims—
HbiX, TecHag CBAsb peoKuX MHTOGHILHLIX KOMIOHEHTOB C JETYYHMH, B YaCTHOCTH
C ¢TopoM, BEpOATHO, CBHAETE/ILCTBYET 06 WX COBMECTHOM nnepeHoce B ¢opme
(TOPHUAHEIX COeOHHEeHHIL.

lpucyrcTeyiomue B psne ciaydaeB B MOBLIEHHOM KOMMYECTBE GABAILTOMAHBIE
2NEMEHTEl KCEHOreHHbI MO OTHOWEHHIO K IIeJIOYHBIM TPAHHTOHAAM M, BEpOATHO,
NpeacTapisgioT COGOH PEeMKTOBYIO ACCOLMALMIO 2JIEMEHTOB, YHACIEOOBAHHBIX OT
GasuroBoro cyGerpara. B mauGombiie#t mMepe COXpaHWNH penMKTOBbIE NpPU3HAKH
HCXOoAHOro GasuTOBOro cyfcTparTa HIeNOYHEIEe IpaHAT-NoppHpel MaccuBa Kumkune-
KyxenTtait Bakanacckolt BynxaHOmIyTOHHYECKOH CTPYKTYpPBl. B HEUX MakcHMaIbHBI
copepxanug Sc, Co, Fe, Sr, OrHocuTensHas KOHIeHTpanus Eu B 9THX fpa-
HAT-NOPYHpax COOTBETCTBYET XOHAPUTOBOH, 4TO CBOMCTBEHHO MAHTHITHEIM rnopogam.
B To xe Bpems conepxanMe GOMLUMHCTBA IPAHHTODHILHBIX SIEMEHTOB, TAKHX
kak Rb, Li, Nb, Ta, Y, MEiaEMameHO, F = Hibke Kjlapka A8 H3BeCTKOBO-IIeoY—
HbIX I'DAHUTOHIOB. Bce 2TO nosponser BeICKA3aTh NMPEANONOKEHHE, YTO HCXOM—
Has mMarma CyOBYNKAHWYECKHMX IpaHHT-NOpPOUPOB MaccHBa Kumkure-Kyxenrat,
O4YEeBHAHO BBHAY OOEAHEeHHOCTH JeTYYHMH H BBICTPOrO 3ACTHIBAHHUS B YC/IOBHSX
THnabuCccanmbHOTO YpOBHS TMIYGHHHOCTH, OKAsanach B HaMMEHBIIEH CTENeHH HaMEe—
HeHHOM NponeccamMu MmeraMarmarudeckofi nefasupuxauun B moHumanuu [1.C. Kop-
KHHCKOTO. MoHOWNAaTOBLIl COCTAB IpaHHT-NOPGHPOB MPH BHICOKOM COflepXKAHUH
ans6uTa B KanMHATPOBOM IIO/IEBOM IUNATE CEBHAETELCTBYET O KpPHCTAIUTH3AaLUN
STHX I'PaHUT-NOPYUPOB NPH TEMIEpaType Bbille CONLEYCA.

Hro Kacaercs OCTANLHEIX H3YYEHHBIX HAMH LIEIOYHBIX TPaHUTOMOOB, TO Cyasd
[0 HaNMMYHIO B HUX ABYX MHHEpalbHBIX NapareHeaucop (BblCoKOTEMmepaTypHOro,

B COCTaB KOTOPOr'0 BXOOWT I'OMOIE€HHbIH KaNWHATPOBEIH MOJEBON WIAT C CYyWECTBeH-
HOH pONbI0 HaTpHeBO# (¢asbl, H HHSKOTEMNEpATYDPHOTO, BK/OYAIOLIEro MUK DOKJIHH

¥ ane6HT), HX KpUCTAH3aLMs NPOHCXOAH/IA B SHAYHTE/BLHOM TEMIIEPATYPHOM HH=—
TépBane B yCIOBHAX, NMEPeXOmHeIX W3 ofnacTH rumepconbpyca K cyBconbsycy npu
BO3pacTalomWe#l poilM NeTyYHxX KOMIOOHEHTOB B OCTATOYHOM pacmiase. B cuny

STOro OHHM, MO-BHAHMOMY, NpeTeprnenu Gonmee CYMECTBEHHbIE MeTaMarMaTHuecKhe
npeofpasopanug noj AefcTBHEM ”TpaHCMArMATHYEeCKHX” ¢mounop. DTH TpaHUTHl B
TOl MM MHOH CTeneHH oforameHsi F', penKHMH JTHTODHILHBIMU 9NeMeHTaMu, oben—
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sensi Ba u ocofemno 6asanbTOPUIBLHBIME H aACCOLMHPYIOIAME C HHMH 37eMEHTaMH.
B nauwGoneeli cremeHd oforaileHsl peaKHMH rpaHATOGHUIBHEIMU. S/IEMEHTaMH, B
ToMm uucne ® F, 1meouHBIe TI'PaHATH BepxHeaCNHHCKOT'O MacCHBa Tneymber—
Caypckoro nosca. B HuX xe MUHMMANLHEl COOepXKaHud 6as3anbTOUNBHBIX
snemeHTOB. [lBYNONepolnaToRsIi COCTaB STHX IPaiuTOR ceupgeTenscTeyeT o6 HX
KpHCTaNu3allH B cybconunycHoli o6nacTd W3 OTHOCHTEILHO HHU3KOTeMIIepaTypHbIX
pacnnapop, OGOTallleHHbIX neTyunmE. B cumy 2TOrO OHH, OYEBHAHO, npeTepnen
HaufoNblUIKe MAMEHeHHs Ion AeficTBHeM IpoueccoB MeTaMarMaTH4ecKol TpaHHuTH-—
saumM, YeM, NO-BHAHMOMY, W OGYCIIOBIIEHO nosiplieHMe B HHUX IMOBLILIEHHBIX KOH—
pesTpamiit PeKHX MUTOPHILHBIX SMEMEHTOB. I'pannTuaupyomue ¢monas, BEpOAT=
HO, WMeNM IOBEHW/LHBIA XapakTep, O HeM CBHAeTeNLCTBYET, B YaCTHOCTH, MaH—
rufinoe undW GNUEKOe K HeMY OTHOIeHHe Zr u Hf npu ux NOBBIIEHHOM coaep—
JKAHWHE B IIEOYHLIX T'paHUTax. i

O6 yuaCTHH MAHTHHHBEIX (MIOUAOB B OpMHPOBAHUA 1E/0YHO-TPaHUTHBIX
[opon CBHAETeNbCTBYeT TaKMe HX penKoseMeNBHbIl COCTaB MpH TOBBILIEHHON
KOHIEHTPALMH pPEeAKux 3eMmellb. lo cCpaBHEHMO CO INEIOYHO—3EMEbLHBIMI IpaiTa=
MH y IIeJIOYHBIX I'pPaHuTOB Goneeé WTTPHEBHI COCTAB PeNKHX 3eMeNb W OTHOCHUTEb—
Hag oGoramensocTh P33 npoMexyTOYHON MOATPYNMEl, HTO NpHUCylle MopopaM MaH-—
THIHOTO NPOHCXOXAEHHS, B YACTHOCTH reOoCHHKIMHANBHEIM GasansTaM # KOHTH=
HemTaMbHLIM ToneuTaM. OTHOCHTe/MbHAas OGOrameHHOCTH P33 npoMexyTOuHOH
moarpynmsl — Haubonee xapaxTepHas H ycrofiuuBag MeoXuMUHECKas HepTa Lenot—
HO-IpaHATHBIX TOpoN. HUTO ¥acaeTcs JErkux TsOKEBIX NTAHTAHOWAOB, TO AHana=
S0H BApHALHM MX COONEpXAaHWA B MEeNOMHBIX rpaHUTOHAAX AOBOIBHO aHAYNTENbHbIN.
Pacnpepnenenue # COfepXaHud MX H Y B cymecTeeHHOH Mepe OGYCIIOBIISHEI,
C OnHOM CTOpOHBI, PENKO3EeMENBHBIM COCTABOM TpaHUTHSHPYIOWHX (IIOUAOB, C
npyrofi CTOPOHbI, KHCIOTHOCTHIO — WIENOTHOCTEIO cpenpl MUHEPAanooGpasOBaHUS.
HauGonuuue a6COMOTHEIE W OTHOCHTENBHbIE CONEpXaHWA TEXKENBIX JTAaHTaHOHUAOB
UMEIOT MECTO B IIEJOYHBIX TpaHATax BepxHeaCHHHCKOTrO Maccupa, 4TO, OYeBHA-
HO, cBf3aHO C (GopMHpOBaAHHEM B CY6CONMBLBYCHBIX YC/IOBHSX H3 PaclilaBoB,
OBOraMEeH X NEeTYYHMH M XapaKTepHSyIOmHXCs nopbimenHoff kucnorHocThO. C
nocrnenHeli CBAGAHO BOB3pACTAHWE AKTHBHOCTH BCEX Gonee KHCIOTHbIX KOMIIOHEHTORB,
yTO BhlpaxaeTrcs B npenMyleCTBEeHHO! KOHIeHTPaLY rsokermeix P32 u Y B
CpABHEHHH C LEepHEeBLIMH P39;Nb uw U B CpaBHeHHH C Ta uw Th # COOTBeTCT-
BeHHO B MOBLIIGHHBIX BeMHUEAX oTHomwenu#t Nb/Ta # U/Th, a Takxe B pas—
BHTHH NpONecCOB anbOCATH3AIMH.

Takum 0o6pasoM, IeOXMMUUECKHH COCTAB MIEJIOHHBIX rpanurouaop Kasaxcrano-
MoOHrOMmBCKOro nosica O6YCNOB/IEH B OCHOBHOM TPEMS dbaxkTopaMu:

cocTapoM HMcxopHoOro cybcrpata, KOTOpHINl B 3HAYMTE/BHOH Mepe Obly1, MO=
BUAKMMOMY, Ga3HTOBBIM;

COCTABOM T'DAHHTHAHPYIOMHUX (GNOHAOB MaHTHHHOTO NMPOUCXOXACHUH, B TOH
N mHol Mepe OOOralleHHBIX penKHMH MATOPUIBHEIME 371€MEHTaMH;

YCIOBUSIMH KPHCTAa/TH3AIHN (TeMmepaTypHbIM MHTEPBAJIOM, KHCMOTHOCTEIO =
WEeNOYHOCTBIO Cpefs! Muﬂepanoospaaosanﬂg).

HauBombike KOHUEHTPAUAH PEAKHX THTODH/ILHBIX SNIEMEHTOB OTMeqalTCs
B naynoneaomna'rosmx menoYHbIX paHuTax, KpUCcTa/Msanuss KOTOPhIX npoxonHna
B HH3KOTeMIlepaTypHBIX CyBCONBBYCHBIX  YGIOBHAX U3 pachiaBcs, oforaieHHbI X
néryuumu. OHH npeTepreny HauboONblINe W3MEHeHHs B Mpounecce MeTaMarmMaTi-
yeckoli TpAHUTH3ALMH, C HeM, OYEBHAHO, CBA3AHO OTCYTCTBHE B HHX DEMKTOBBIX
XMMHYECKUX NpUAHAKOB GASHTOBOrO CybBCTpaTa. B Mmenbwefi creneHd oforaleHHbl-
MH pEelKUMH SEMEHTaMH OKASBIBAIOTCH WIeJIONHbIE TpaHuTH, KPUCTA/UIM30BaBLINE-
ca B yCIOBHMsX, MEPEXONHBIX W3 OGnacTH rumepconssyca K cyfcomeeycy, B KOTO=
phiX ans6UT MPUCYTCTBYeT NHWL B HUSKOTEeMIepaTypHOM CYOCOMbBYCHOM MHUHE—
panEOM NapareHeauce. K HEM NpHHAQTEXHT GONBIIMHCTBO H3YYEHHBIX HaMH Ile—
nownEix TpaBETOMAOB. HaummeHblMe KOHIEHTPALHU pefxux NMTOPUILHBIX S/IeMEHTOB
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HMEIOT MECTO B IHNepCOBbBYCHEIX MOHOUIMATOBBIX CYBBYIIKAHNYECKHX Tpa’uT-Mnop—
dupax ¢ nauGonee crnabo NpOSBIEHHBIMU lpoueccamun MeTamarmaTHYecKol nefa—
supnkamuy. VMIMeHHO B HHX MaKCHMALHEI cogepxaHus GasanbTODUNLHEIX 3MeMeH—
TOB, HEpPeAKO CONMOCTABMMBIE C HX KIlapKkaMH B 6asajbTax.

MMPOB/IEMBl MMETPOJIOTMM TEPECHILIEHHBIX KPEMHE3EMOM
ATTIAMTOBLIX HEJIOYHBIX [TOPO[

Huxe paccmorpensr HEKOTOpble BONPOCH THNHIALHMH, CTPYKTYDHOIO MOJIOKEe—
HHS H NI@TPOTIOTHH NEepPeCHIEHHEIX KPEeMHEKHCIIOTON ATrMAaHTOBBIX IIeJIOMHBIX nopon,
OCHOB&HHBIE HA aHaNM3e HallNX OAaHHBIX [0 UenTpamsuomy u Bocrounomy Kazsaxcra-
HY W MaTepHanax BaXHeHIHX MpOBHHIMM IMEeNOYHO-KHC/IONO MarMaTHaMa 3emiH.

AHanus pacnpoCTPAHEHHS WIEIOYHBIX nopoa B CTPYKTYpax 3eMiM NO3BOMSEeT
pasnuyaTe ABa THNA acCOUMaUMii C YH4aCTHEM IepechIEeHHBIX KpeMHeKuCIoTol
WeIOYHBIX [TOpOoA:

eIOMHEI® TPAHHTEI, KOMEHAWTEl M NAHTEeNNepHTH!, HaGmomaomuecs B TeCHoI
BPEeMEHHOH W NPOCTPAHCTBEHHON CBASH C HACHINICHHBIME W NePEeCHIEHHEIME TOPO—
namu (cuenuramn, TPAHOCHEHHTAMH, I'DAHHTAMH, KBaPIEBEIMH TpaxuTamMH, pPHOMHTAa-
MH); NefiKOKpaTOBLIM ToponaM B TaKHX aCCOUMALASX MHOTMA NpeieCTBYIOT GaanTer;

IIeJI04HbIe I'DAHHTEI B ACCOLMALMH C HE[OCHIIEHHBI MU Hepe/MMHOBLIME H He-
enuHCOnepxamuMu cuennTamy, doHOMITAMH, TpaxuTamu C GasutaMu WM Ge3 HHUX.

B nepeoft rpynne paanuwanorca BYNKaHUYECKHE, BYIKAHOIUTYTOHHYECKHE
¥ NIyTOHHYECKHe accouauru. [aHHbIX anms Takoro xe AOpOGHOTO uNeHEeHHs BTOPOH
FpynNIel HEAOCTATOYHO, MOSTOMY B Helf BbIAENEHb! TONLKO NNYTOHUYECKHE M BYJ/IKAHH—
4YeCKHe acCCOlHAalHH.

Kucmie armauroesie mopomst, ACCOLHHPYIOIHEe C HACHIIEHHBIMH W NEepechileH—
HBIMH CHEHHTaMH W rpaHHTOMAAMH, HaHGonee pacnpoctpanent!. [lona nepeckimen-
HBIX LIEIOYHBIX MOPOA B TAKHX AcCCOoLMAalMaX KoneGnercs B IIHPOKKX Ipeaenax: or
HECKOILKHX npoueHToB no 90-95%. B nayrommueckux accommammsx Pa3BHTEI
HCKMOYHTE/ILHO T'DAHUTOMMOLI, a ratGponnsl B NnapareHeTHYeCKO! CBASH C LIeIOYHBI—
MH T'paHUTAMH B JIUTEpATYpPE HE yNoMHMHAaOTCH. |'aBHbre TNPOBHHUHMK pacnpocTpaHe—
HHfl IUVIyTOHMYECKHX WEJIOYHBIX acconManuii — Komsckuit nonyoctpos, Apasufickuli
unT, Kasaxcran, Kopcuka., Menee IUMPOKO OHM paseHTEl B Bocrounoft Cutupn,
3anannoit Aagrpannu, Hcnanun, B Gomewuncree NPOBHHIMN TaKHWe accomHalmn
[O3AHEOPOTreHHBIE HIIM AKTHBHBANMOHHBIE, HO OHM He ¢HHaNBHEI®, a BOMIeTEeHHl B
lIe/IOYHO3eMEeILHBI TPaHUTOMAHBIE MarMaTiaMm., TaxKoBs! NO30HEeNpPOTEPO30iiCKUe
meqouHble rpaHuTel Konbckoro nomyocrpora / Baruera, 1976/ u Apasuiickoro
mura/Harris, Marriner, 1980; Radian et al.,, 1981/, nepmckue
mesiouHele rpaHuTsl BocTownoro Kasaxcrana /Epmonoe u ap., 1977/, cuenur—
IEIOYHOrpaHUTHAS aCCOLMALMS I0XHOTO OBpaAMIeHHS Cubupckot mnatpopmel /Bap-—
TaHoBa H Ap., 1976; Awuna, 1982/, xonbueroi komnnekc Ipuca Kopcukn
/ Bonin et al., 1978/. Ouu ¢uKCHUpyloT, TakMuM ofpasom, pe3koe ycHneHue
PEeXAMA IeNOYHOCTH IPAHHTOOGPASOBAHMS B XONE pasBHUTHg EeI0YHO~3eMEeILHOI O
Marmaruama. B GomemmacTEe nepeuncrenmeix [IPOBMHIMA MOCJIE CTAHOBIEHHS LIE—
JIOYHBIX TPAHUTOB BHOBE NPOHCXONHMIIO BHEADPEHWE GHOTHTOBLIX TPaHUTOB M AICKH—
TOB YMEPEHHOH INEeJIOYHOCTH, T.€. IIOC/e KPaTKOBpEeMEHHOrO Pe3KOro YCHIeHUs pe-
HAMA WENOYHOCTH IPaHHTOOGPASOBAHMS B CKIAAYATHIX NOSCaX M AKTHBH3HPOBAH-
HBIX KpATOHAX BHOBB NPOCMATPHBAETCH YCHIeHHE MTOMASHTOBOMN TEHAEHUUH
MmarMatuama. B Kasaxcrane rakue nmomasuTopre TPaHHUTEl, BHEADPHBIIHECH MOCHe
WE/IOYHBIX, HUMEIOT apeallbHbIi XapakTep pacnpocTpaHeHus (axqa-raycxuﬂ, Baka—
HACCKHH KOMIWIEKCHI) W pasBUTHI Ha OrpOMHBIX miIoMAansx. TloaTomy M1, B oTnuume
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or B.U. Kopanenko, KOTOp:# B OTHOUIEGHHHM TaKux e Kommiekcop l0x. Monronun
BBICKAGHIBAET MHEHMe o6 ux pHpTOTeHHO# npupoae, WeIOYHbIe T'PAHATH OTHOCHM
ageck He K pDHGTOTEHHBIM, a K MO3OHeoporemHkM. B pane cnyuaee, OnHaKo,
NOGIHEOpOreHHble ACCOLMALNY 3aKaHYMBAIOTCS WIEMIOWHEIME TpaHUTaMH, W TOrAA
OHM MOMXHE PACCMATPUBATHECH KaK HeaapepuenHbie. STO noagHenpoTepoaoickne
menounsie rpaduTel Boctounol Cubupe /JleHHHKOB, Hepawxkoecknit, 1978/ u
3ananHoit ABCTpanuu ILibby, 19% 8[ . Korpa ynaercsa pacmuppopaTbh CTPYKTYP—
HYI0O MO3HLHI0 pacCMATpPHBAEMBIX IIeJOYHBIX accouMamuil, oKasklBaeTcs, 4TO B
CKNAAYaATHIX TOSCaX OHH KOHTPOMHPYIOTCH SOHAMH CouneHeHMs MX C mIaThopMamH,
obNacTAMH SABEpUIEHHON CKNaAYaTOCTH WM CPeNUHHBIMH MAaCCHBaMHU. PaapuTsl
OHH TaKxe W BO BHYTpDEHHHMX 30HaX CKlaf4aTblX MOfACOB, Kax, Hanpumep, B 0.
Monrommu. Ha KpaToHax Tak#e acConHMalMi CBA3aHEI CO CBOAOBLIMM TIOMHATHAMHE

H CTpyKTypamu puproporo THna. TaxoBsl "Monombie rpanaTel” Hurepmn u Kame-
pyna /Tyrapunos, Kopanerxo, 1973; Bonin, Bowden, 1979/, nocrrpan—
[OBble IIe/IOYHbIe I'PAHHUTHI IOBEIIIEHHOH THTAHHCTOCTH HMemena [Ka.besh et al.,
1979/. Ha ocTpoBax BHYTPEHHMX MoOpe# CTpPYKTYpHas NOSHLMS pacCMATPHBAEMOTO
THIIA ACCOUMAUHH HEOOCTATOYHO fCHA.

BynKaHONMYTOHWYECKHE acCOLMalli¥ OT/MYATCA OT NpelplAylulell rpynmbl TeM,
4TO B HMX IEJOYHBIEe T'DAHWTHI, KaK IIpaBHIO, OTAeNeHsl OT Gonee paHHMX TpaHd-
TOMNOB MMBO GasANBLT-TAHTENEPUT-KOMEHANTOBLIMY, GO NaHTennepaT-KOMeHaH=
TOBEIMH cepusiMH, DTO repurHCKHe accouuamin llenTpansroro Kazsaxcrana 1 Mon-
romuu (maww panmele, a takxe /Bpannr # ap., 1970; Bnanwikud # ap., [ope=-
raan ¥ ap., 1980; Kopanenko u amp., 1971, 1973, 1977/), noanuekaneaoHCKas
accomanas Hewopayunnemna [Teng, Strong, 1976/, Mea030iCKHe accouxa-—
nun 3anapsoro 3abafikanbsg /Amuna, 1982/ u apxunenara Keprenen | Baker,
1974/. WckmoueHne COCTABISET BYIKAHOILTYTOHHHECKAs accouMauvs puTOBOH SOHBI
Ocno, roe umenoyHble CPaHHTH Hapaay C 6asanmerTamMi M pombBeH-noppHpaMH Tec-—
HO aCCOLMHPYIOT CO CIIOQHBIME TpaHuTaMu /Cyreons, 1981/. KoHTponmupyomumMn
CTPYKTYpaMH pacCMaTpPHBAEMBIX acCOUMAIMH BRICTYNAKT MOTPAHHYHEIE H OCEeBLIS
S0HBI CK/IANUYATHIX NOSCOB, AKTHBHAHPOBAHHBIE OGNACTH 3aBEpUISHHON CKIaauaToCTH,
puhTOBbIE CTPYKTYpPHI M BHYTPHIIUTOBbIE OKeaHHIECKWe OCTpOBA.

Bynxanuueckue (6GasamsT)-aHTEMEPAT-KOMEHINTOBbIE ACCOUHALMN C TPaxi-—
TAMH WM 6e3 HUX KOHTPOIHMPYIOTCH OKeaHHYeCKHMH OCTPOBAMH, KOHTHHEHTAIBHBIMU
papramu u (B eaMHHHHBIX cnyyagx) SpesbIMA OCTPOBHEIMM AYTaMH HOBO3eNaHACKOo-
ro THna. BeposiTHO, B OCHOB&HHWH BYIKAHWYECKHX NOCTPOEK NPUCYTCTEYIOT TaKke
¥ IeOuHBIE T'PAHUTHI, HO B AAHHOE BPEMsi OHH HE BCKpBITBI SpOsueit.

lllenounbie TpaHUTHEl B KOMEHAWTHI, HaGmopalomuecs B accolMamdd C arnan—
TOBBIMH ¥ MHACKMTOBBIME HehelMHOBEHIMH CHEHATAMHM M ¢oHonuTamu, penku. Hame
HenoCHIUeHEEe TIOpoas! hOPMHPYIOT CaMOCTOATelbHble KOMINIeKCHl, B KOTOPBIX
ImeouHble T'DAHATHI WIM KOMEH[IMTHl IPECYTCTBYIOT KaK axineccopHas NpHMech.
TeHeTHuyecKas WM TaparceHeTHHecKas CB3b LIENOYHBIX I'DAHHTOR C HedelMHOBEIMH
CHeHHTaMy He Bcerpga omnpenenenHa. OnHako OHa CylleCTByeT B NpHPOAe, H STO
NOKashBAeT pPasBHTHE Me3030HCKOIo MIeNIOUMHOrO KOMINIeKCa Bocrounoit Bonupun
| Fletcher, Litherland, 1981/. [apnrli KOMIUIEKC CHOXEeH MAThI0 I'0o-—
MOpPOMHEIMHA PHTMAMH, KeX(Iblffi M3 KOTOPHIX HAYMHAETCSH HENOCEMIEHHbIMH NOpo-
gaMu, a 3apepliaeTcd IeI04HBEIMH rpanutamMu, B lleioM KOMIVIeKC CIIOMeH HefoCh-
[eHHBIME TOpOaMHM, a IIeNouHEle IPAHHTHE! COCTAaBIAAINT JIHLIB 8% ero oGwema,
IposBieHns paccMaTpHBaeMOll accolialMu fB/ISIOTCH NO3AHEOPOreHHEIME B CKIal-
yaTeix mogcax (Casmpi, Tyea), akTHBMGAIMOHHEIMH Ha& LATAX M MOMOABIX IIaT-
dopmax (Bomueus, 10x. Ipennannns, Anpas) B pasBAUTH HA HEKOTOPEIX BHYTPHILH-
TOBEIX OKEaHMYEeCKHX OCTPOBAaXx: I'pan-Kanapus, 4acTHYHO Ha apXunejare Kepremnes,

Jla npuBefeHHOrO Kparxoro o63opa BHAHO, HTO TIEPECEHIUESHHEIE KpeMHEeKHCIOTO!
armaETOBEIE LEMOYHEIE TIOPOAbl B PASHBLIX COUETAHHSX C HACHIUEHHBIMH M HENOCE-
IEHHBIMM TIOPOAAMH BCTPEYAIOTCH BO BCEX CTPYKTypax 3emin, Kpome riny6oxoBoa -
HEBEIX XelnoGOB H OCTPOBHBHIX AYyT (tunma Kypunbckoit m AmeyTcKo#d, HO He AmoHCKOM
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1 HoBbosenamackoit), naxongmmxcs Ha PaHHed cTanMHM pa3BHTHS, T.e. 30H C “aH—
NesuTOBLIM” THIIOM MarmaTruaMa. 3To CHpaBeIiBO He TONBbKO Mg COBpeMeHHBIX
CTPYKTYP, HO M [A7d UX TIA/ICOTEKTOHHYECKHX SKBHBAIEHTOB, TakKMe OCTpOBHBIE
AYTH XapakTepu3yloTCs NPeMMYEeCTBEHHEIM WIH HCK/OYHTE/ILHEIM pasBHTHEM
110 HO—3eMeNBHOr0 ¥ TOMNEeUTOBOTO MarMaTisMa M, KaK IPABHIO, He COojepMar
wenouHsX GasamsTop. OTClofa NpsMAas WK -ONOCPENOBAHHAS CBS3hL KpPeMHeKHCIIO—
ro armauToBOr0 MarmMaTH3MAa C LIe/IOYHEBIM 6asansTOBEIM MarmMaTHIMOM B pane
ciny4yaep BBIDHCOBBIBAETCH BIIO/IHE OTYETIIHBO, Ho He Bcerpna sra CBA3b, Kak
fyner MOKasaHo HMMKe, I'eHeTHYecKas.

PaccmoTpenHbie accommammy ¢ yuacTHem NepecelileHHbBIX KPeMHe3eMoM aria—
WTOBBIX NMOPOA B /IMTEPAType NPEACTAB/IEHEl HEPABHOSHAYHO, MOSTOMY HUXE MEI
OCTaHOBHMCH IVIaBHEIM O6pa3oM Ha aHANH3e MENOYHOIPAHHTHEIX obpaaopanut,
aCCOMMUPYIOIUX C HACHIIEHHBIMH M TNepeChIeHHBIMH IIOpOAaMH.

Herounnkor MarMarTH4ecKHX paciuiaBos, HOPMHDYIOIMX TepechileHHbie
Sio > IIe/I04HEIe TIOPOARBI, MOXHO MPEANONOXHTE HECKOIBKO., Iloacuers pacnpoct-

PAHEHHOCTH T71ABHBIX THIIOB ILIE/IOYHBEIX TOpon Ha 3emie, BoImonHeHHbie B.I1. Jla—
3apeHKoBrIM /Jlasapenkos, 1979/, NOKa3bIBAIOT, YTO B CeMeliCTBe IeloYHbBIX
UHTPY3HMBHBIX IOPOA IUe/IOYHblE I'PAHMTHI COCTABImOT 44%, IeTouYHEle CHEHHTHI

U HeQelHHOBLIe CHeHHTEl - 50%, a leouHO-yIbTpaoCHOBHEIE TIOpOAb! M INENTOYHBIE
ra66pouar! - Tonbko 6%. HauGonee pacmpocTpanemHEME TIOPO/laMH, aCCONMHpPYIO—
WAMH C IMEOYHBIMH TPAHHTAMH, SB/SIOTCS GHOTHTOBBIE TPaHHTHI M cHEHHTH (65%).
[Tpusenennsie mudpe! onpeneneHHo yKaseIBAIOT, YTO OCHOBHAS Macca IEeNIOYHBIX
TPaHHTOB HE MOMEeT pACCMATPHBATHCH B KadecTBe AM(DEpeHILMATOB WETOYHO—IaG-
OpoHAHOM MAarMel, MOCKONBKY 6% UenouHbIX raGGpoHIOB He B COCTOSHMH OBECTIeuHTE
BCEr0 MHOT0OGpasus HACBHIUEHHBIX M HE[OCHIIEHHBLIX MOPOA. BO3MOKHOCTE aHATEK-
cuca ¢ ofpasoBanieM WENOYHO~IPAHHTHBIX, CHEHHTOBBIX M MHACKHTOBLIX paciuia-
BOB NIOATBEPHAAETCH NOCTATOYHO WHMPOKMM DASBHTHEM B KOpe WAeMOYMHBLIX THefcoB
u cnanues. [loMHMO mpuMepoB, NpHBeAeHHBIX B cTarTbe Il ®nopa /dnop, 1976/,
MONXHO OTMETHTh ACNOJIHHTE/IBHO PHOEKHNT—SI¥pHH-KBApLUEeBble ClNaHubl §IOHHH
/ Hashimoto, 1974/ y HedenuH-cHeHHTOBBIE THelickl [afbl /I—Iolm, 1974/. Yeno-
BHA MeTaMopdU3Ma TaKHX THeilcOB B NONaBISIOleM GONbIIMHCTEE ClIydaeB olle=
HHMBAIOTCA Kak ampubGonuToBas UMM NMepexoaHas K SeleHOC/IaHLeBOl dbaunua mMeramop-
fusmMa. B enuHWYHBIX criyuasx HMEIOTCH yKasaHug Ha Boee BBICOKYI0 CTYNEHB
MeTamMoppu3Ma C y4acTHeM MNHPOKCEHOBBIX napareHeaucon. [loaToMy ecnu Takme
THEefiChl CHUNTATH O[HMM H3 UCTOUHHKOB WEMOYHO-TPAHHTHEIX M  MACKUTOBBIX
PACcIiIaBoB, TO ClIeAYyeT OXWAAThb, YTO B CeMeficTBe LEMOuHBIX NepecHIneHHEIX
KpeMHe3eMOM Iopoa OnpefelleHHasi MX 00/ GOPMHUPYETCs B rHeicoampubonurosom
Cl10€@ KOpEl M fBNIAETCH HU3KO-CpefHeTeMIepaTypHoil, Bompoc o cymecrtsobanmu
TepPecHIlleHHbIX KPeMHEKHCIOTOH IIeNOYHBIX MaHTHHHBEIX MarM ocTaeTcs OTKPELITBIM,
MoHO NpeamnonoKUTh, YTO B HEKOTOPBIX CIyuASX KHCIEIe We/IOYHble  paciulaBhbl,
cocymecTeyloue ¢ BasanbTaM# H TPaXWTaMH, TMPEACTABIMIOT COGON KOHeYHble
H/TeHb! e[MHOr0 (GpaKIHMOHMPOBAHHOIO pANA, M B STOM Cilydae As HUX [AOMYCTHM
MaHTHHHEIE MMM CMellaHHbIH MAHTHAHO-KOPOBBI! HCTOYHHK. Taxkas Mogens ocoBeH—
HO IIMPOKO NMPH3HAHA B OTHOWEHHH IIEIOYHBIX Cepuil OKeaHWYECKHX OCTPOBOB,

Hamu BeinonHen craTucruuecknit ananna pacnpenerneHus NMOPOAHBIX I'PYHN B pane
BYIKAHMMECKHX ACCOIMALMH C yYacCTHeM IeNIOYHBIX MePeCHIUEeHHEIX [OpOA, peayilb—
Tarel HX OTpaxeHbl B Tabmr. 18 u ma puc. 19, 20, Oum npamo NpOoTHBOpPEYaT
MaHTHHHOH MOMeN: IWe/IO4YHO-KHC/IBIX pacliliaBos.

Bo-nepprix, cpegy Bynkanmyeckux CepHil, pasSBHTHIX HA OCTPOBAX CpPEeIHHHO-
OKeaHMYeCKHX XpeOTOB, OKPaHHHBIX H/IH BHYTPEHHHX MOpSX, a TAKXe B npepenax
KOHTHHEHTA/ILHBIX DUTOB, T.€. Tam, IJle PeanbHO MOMHO OXHAATL MAaHTHHAHbIE
Paciyiaesl, HacTO BCTPeHaloTCs acCOlMALMM CO 3HAYMTENLHBIM NpeobianaHuemM
KHCIIOH MOpOAHOH rpynnel Hap 6GasanbToMAHON TPAxXHTOBOH, 3TO YeTBepTHYHbIE
accomauuy octpopop Teiicelipa, Mop, [I' AuTpKpacTo, MHOLEHOBAS acCCOLMAIHS
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Ta6nuna 18.Cpegnuit XAMHYECKHH COCTAB NEpPECHIEHHBIX ATTAHTOBbIX PYNKEHHTOB BY/KAHHYECKHX H BY/KAHOIUIYTOHHYECKHX accoumanui 3emiu

3 g 3 i 3 y Tun
(@] P g ¢
Accounammg n 5102 ‘1‘102 Alzos Fez 3 FeO |LBFeO MnO Mgo CaO I\a20 ,Kzo d P Lesoradsino
1 2 3 4 5 6 7 8 9 10 il 12 13 14 15 16
OcTpoBa - CpeARHECOKeaHHIeCKEX Xpe6ToB
YeTBepTAYHAL, 22 65,82 0,60 12,81 4,47 2,28 6,30 0,25 0,56 1,13 8,85 . 5,08 1,34 86,40 K-B-llc
o. Tepcetipa, (Asop- 1,44 0,16 1,64 2,34 1,70 1,45 0,06 0,31 0,63 0,67 0,66 0,25 7,33
ckuft apxumenar) ‘ i ]
YerTpepTHUHAS, 12 70,00 0,28 13,66 1,89 2,64 4,34 0,10 0,04 0,71 5,73 4,85 1,07 98,47 B-llc-K
o. Byse (IOx. Ar- 0,43 0,03 0,23 0,78 0,71 012 0,01 0,01 0,18 0,18 0,07 0,08 - 1,15
nanTuka)
OctpoBa’ BHYTPEHHEX MOpefi, OCTPOBHBIE BEICTYIIEl KOHTHHEHTAMBHBIX CKIOHOB,
OCTpOBHEIE AYI'M HOBO3ENAHACKOTO THNA
YerBepTHUHAL, 58 68,87 0,54 10,95 4,74 2,75 1,01 0,28 0,53 0,74 5,85 4,68 1,37 88,01 K-B-lllc
o. TanTennepua 1,84 oy (1579 105 1,72 1.20"° .0,13 0,27 0,80 0,91 0,26 0,25 6,41
YeTpepTHYHAaS, 9 T3:71 0,20 9,70 2,26 3,21 5,25 0,13 0,08 0,31 5,95 4,36 1,50 97,49 K-B
o. Map (Homas 0,87 0,05 0,60 0,27 0,538 0,70 0,03 0,13 0,16 0,42 0,10 0,16 3,89
3enannusa).
Muones-yeTBepTH- 12 68,84 0,85 13,02 4,38 0,56 4,50 0,23 0,39 0,72 6,21 4,71 1,19 85,38 B-K-llc
pag, o, I'pan-Ka- 1,24 0,24 181 J3 0,58 1,72 0,10 0,18 0,24 0,63 0,66 0,14 7,60
papus (Kamapckuh ;
apxumenar)
Muouernosas, , 37 74,14 0,35 11573 2,98 1,04 3,72 0,07 0,24 0,25 4,66 4,53 1,09 87,04 K-B
o, Capnunus u Wy 5] 0,18 1,50 1,42 0,71 1,40 0,03 0,19 0,36 0,77 0,51 0,19 13,23
NpEMBIKAIONHE :
ocTpoBa )
YerpeprHuHad, 17 70,84 0,28 14,04 1,69 1,58 3;10 0,10 0,18 0,43 6,05 4,76 1,08 89,49 B-K-llc
o. [’ AxrpkpacTto 1,78 0,05 1,06 0,78 0,69 0,90 0,04 0,086 0,14 0,63 0,23 0,11 5,54
(Menanesus)
l'lnnouen—qe'raep-_ 87 70,18 0,46 11,68 3,19 3,18 6,05 0,26 0,17 0,69 5,80 4,28 1,26 94,77 K-B
tuunas (CnasHeni 2,94 0,18 2,25 1,66 1.5%7 1,60 0,07 0,19 0,60 0,65 0,45 0,26 5,59

Spmonckull pudt)



Sones-MuoneHEO—
pag (Memen)

Tpernunas (Spu—

oncko-ComManuit—

cKas 4acTb pHjra)

Heorenoras
(Apen)

[nuoner-yeTBEp-

tuunas (Kenna)

Heorem-uersep—

tmanas (Adap)

30uen-'le'r:aép-rmanr 12
3emmu Mspu Bapn

(Amrapkrana)

Souen-MuoueHoBag

(Hemapa)

Tperuunas (joro-
asananueiit Texac)

Muouer-soneHopas

ropul Hamnepop

(Bocr. Ascrpaiua)

Inroues-yerBepruynaa 3
Maynr-3nauas (Bpu-
rarckas Komym6us)

l0pcro-menopas
Bnanuuel Tyne
(Ces. Brernam)

. Pannenesonckas
MurycrRcko#t Bria—
nunbl (Boct. Tyea)

INepMme~rpuacosas Ba-9 74,70

9 72,98 0,17 11,8 3,41 0,56 3,62 0,37 0,32 1,19 4,36 4,59 1,04 88,92
2,64 ° 0,22 1,97 1,98 0,59 1,74 0,47 0,28 0,94 1,02 1,25 0,14 8,45

24 73,21 0,29 1i,35 3,27 1,61 4,57 0,06 0,28 0,58 4,82 4,87 1,15 88,81
+» 2,68 0,26 1,91 1,70 1,48 Z35 0,07 0,25 0,50 1,09 0,77 0,21 13,51

21 70,94 0,31 12,16 3,87 1,55 5,04 0,20 0,18 1,02 5,42 4,29 1,13 94,14
1,84 ;16 1,69 1,55 1,09 1,41 0,07 0,17 0,52 0,81 0,54 0,14 75,29

6 73,60 0,22 10,84 1,60 3,14 4,58 0,12 0,07 0,36 5,680 4,44 1,33 96,96
2,34 0,09 1,41 0,60 2,03 2,49 10,14 0,09 0,28 0,95 0,25 0,34 3,54

54 70,76 0,38 11,80 -2,43 2,76 4,95 0,12 0,34 1,24 5,66 4,44 1,24 87,84
3,48 0,29 1,86 - 1,79 1,83 2,44 0,09 0,31 0,90 1,00 0,82 0,35 8,68

Mononsle cknaguarthie nosica

69,51 0,386 12,32 3,38 2,70 5,75 0,16 0,056 0,62 5,79 5,05 1,23 97,50
4,48 0,22 1,40 1,88 2,50 2,66 - 0,11 0,06 0,38 1,58 0,66 0,26 3,68

156 73,57 0,31 12,24 1,94 1,31 3,06 0,11 ,12 0,68 4,75 4,95 1,08 94,02
2,40 0,15 1,47 i,i18 0,94 0,99 0,06 0,12 0,74 0,72 0,44 0,08 5,92

11 74,10 0,21 13,23 2,01 0,60 2,41 0,03 0,17 0,39 4,44 4,79 0,95 82,42

3,62 0,14 1,65 1,62 0,52 1,69 0,04 0,16 0,39 1,08 0,52 0,14 20,77

6 72,09 0,21 14,25 1,49 .0,87 1,91 0,04 0,19 0,20 5,79 5,12 1,06 77,57

2,22 .11 1,16 0,87 0,89 1,66 0,05 0,17 0,24 0,75 0,33 0,07 23,06

69,18 0,38 13,18 3,82 2,35 B,79 0,15 0,43 0,60 5,50 4,41 1,05 86,27

Opepnne cxnanuaTeie mosica

10 73,54 0,42 11,86 2,75 1,62 4,13 0,19 0,42 0,25 3,85 5,02 0,99 86,15

2,61 0,22 1,04 1,29 1,04 ,87 0,20 0,42 0,15 0,70 0,87 0,07. 11,52

7 71,47 0,46 11,99 3,84 1,21 4,65 0,10 0,37 0,47 38,51 5,86 1,01 - 87,58
2,31 0,20 1,16 0,95 0,74 1,07 0,09 0,17 0,28 1,03 1,45 0,07 5,63

0,36 12,09 242 0,60 2,78 0,19 0,15 0,34 3,79 5,30 0,09 91,35
0,65 0,03 0,54 0,19 0,24 0,18 0,03 0,09 0,12 1,17 1,48 0,04 4,05

KaHACCKOR CTPYKTYphI
(Bocr, Kasaxcran)

B -K-lllc

K-B

B-lllc=-K

B-K-llic

B-lllc-K

K-B
B-K-llle

B-llle-K

B-llc-K

B-llle-K



Ta6nuna 18. Cpennuit xuMuYeCKitil COCTAB MEPECHINEHHEIX ATMAHTORBIX BYIKAHHTOB BY/IKAHMYECKHX H BYIKAHOITYTOHHHECKHMX accommaunit 3emmn

Ddmonckutt pugr)

3 ; i 1 : y TFun
QO q
Acconuamsa n 5102 T102 Alzoa E‘ez 3 FeQ |BFeO MnO | MgQC | Ca0O I\azo K20 d P e aiiaE
1 2 3 4 6 7 8 9 10 11 12 13 14 15 16
OcTpoBa cpennﬂﬂdokéannqecxux xpeGToB
YeTBEpTHYHASH, 22 65,82 0,60 12,81 4,47 2,28 6,30 0,25 0,56 1,18 6,85 5,08 1,34 86,40 K-B-lic
o. Tepceiipa, (Aszop- 1,44 0,16 1,64 2,34 1,70 1,45 0,06 0,31 0,63 0,67 0,66 0,25 7,33
cEmif apxumenar) .
YerBepTHyHad, 1.2 70,00 0,28 13,66 1,89 2,64 4,34 0,10 0,04 071 5,73 4,85 1,07 98,47 B-llc-K
o. Byee (I0x, Ar— 0,43 0,03 0,23 0,78 - 0,71 0,12 0,01 0,01 0,16 0,19 0,07 0,09 1,15
nanTHKA )
OcTpoBa BHYyTpEHHHX MOpeH, OCTPOBHEI .BHICTYIHI KOHTHHEHTANBHBIX CKIIOHOB,
OCTPOBHEIC AYTH HOBOSENABACKOT'O THIA
YeTBepTHYHAH, 55 68,87 0,5‘4‘ 10,95 4,74 2,75 T, 01 0,28 0,53 0,74 5,85 4,68 1,37 88,01 K-B-llc
o. [lanTennepus 1,84 0,17 1,79 1,95 1,72 1,20 .0,13 0,27 0,30 0,91 0,26 0,25 6,41
Yerpeprunas, © 7371 0,20 9,70 2,26 321 525 013 008 031 595 4,36 1,50 97,49 K-B
0. Map (Hopas 0,87 0,05 0,60 0,27 0,53 0,70 0,03 0,13 0,16 0,42 0,10 0,16 3,89
3enannua)
Muouen-gerpeprua- 12 68,84 0,85 13,02 4,38 0,56 4,50 0,23 0,39 0,72 8,21 4,71 1,19 85,38 B-K-lllc
pag, o, pan-Ka- 1,24 0,24 1,81 2,13 Mals) 1,72 0,10 0,18 0,24 0,63 0,66 0,14 7,60 )
nmapus (Kanapcxmit
apxmmenar)
MuoneHosas, 37 74,14 0,35 11,73 2,98 1,04 3,72 0,07 0,24 0,25 4,66 4,53 1,09 87,04 K-B
o, Capounusa u 1,72 0,18 1,50 1,42 0,71 1,40 0,03 0,19 0,36 0,77 0,51 0,19 13,23
NpAEMEIRAIOIIHE .
' ocTpoBa
YerBeprimuas, 17 70,84 0,28 14,04 1,69 1,58 3,10 0,10 0,18 0,43 6,05 4,76 1,08 89,49 B-K-lllc
o. [’ AuTpxpacto 1,73 0,05 1,06 0,78 0,59 0,90 0,04 0,06 0,14 0,63 0,28 0,11 5,54
(Menaneans)
[lnuonen-verTnep— 87 70,18 0,46 11,68 3,19 3,18 6,05 0,26 0,17 0,69 5,80 4,28 1,26 94,77 K-B
Teunas (Cnabmubri 2,94 0,18 2,25 1,66 1,57 1,60 0,07 0,19 0,60 0,65 0,45 0,26 5,59



»>99% N=65 nN=31
50 70 5i0, 50 70 Si0,
5 -
=63 »99% >99 % N=m1
>99%
50 70 $i0, 50 70 si0,
B
N=105 N=192
>99%
L2 >99% >97%
50 70 Si0, 50 70 Si0,
>_9_5__‘¥o r i
N=T1 97% N=35
50 70 510, 1 15 19 Al,04

Puc. 19. 'ucTtorpaMMel COCTABOB HEKOTOPBIX BYNKAHHYECKHX accolMalyii c ydac-
THeM CYIeCTBEHHO arfaWTOBLIX KHCIBIX IJOPO.d.

A - OCTpOBa CPEAMHHOOKeAHHYeCKMX XpeGToB (a - yerBeprHuHag accolMalMsd
o, Tepceitpa, 6 - ueTBepTHuHAS accolHalmd O. Byse); B - octpoBa BHYTPEHHHX
Mope#t (a - ueTBepruuHas accolmalms O. MManrennepus, 6 — MHOLEH-4YETBEpPTHIHALA
accomammst 0. I'pan-Kasapma); B - pu(TH (a - THOLEH-ueTBEpPTHYHAS ACCOLMAIMS
Tnaenoro dmonckoro pupra, 6 — HeoreH-yeTBEpPTHUHAS ACCOUMAINH pationa Adap);
I a,6 — mMonoarle CKIan4aTeIe NOfACAE, 20leH—4YeTBepTHiHasg accolHalms 3emnu
Moapu Bepn, AxrTapkruia (a - oBmag BLIGOpKa, O — menouYHO—canUyeckad H KHC—
f1as TOpOAHble TPYIIE).

1oFro—3ananoi CapiuHWH, IUIHOUESH-ueTBepTHYHAs U TPeTHYHAH acConHalim S¢uorn—
cro-Comanmuiickoit dacTu BocTouHoadhpHKaHCKOTO pugra. llemnouyHo-rpaEuTHAd
HopofHas Tpylna B TAKHX accolMauuax OTAeleHa OT 6aszanbTOBR M TPAXHTOB 3Ha—
YEMBIMY MHHMMYMAaMH, CBHIETEILCTBYIOIMME O €e aBTOHOMHOCTH, He CBI3aHHOH
TIPOMCXOXAeHUeM C SBOJolMedl 6a3anbToB M TPAXMTOB.

Bo-BTOpHIX, B TeX ciydagx, Koraa Me/lo4uHbIe GasanbToNALl NpeobranaioT
Haj KHCNBIME arfauTOBBIME paciviapaMi, B pacrpefelleHHH aHanusob TaKux acco-—
mammii Takxke ¢UKCHPYIOTCH CTATHCTHYECKH agauuMble MHHEMYMEl, YKasblBalomue
Ha HeO[HOPOAHOCTE OObmeft BEIOOPKM M HEBOSMOMHOCTH BBIEECTH OOHY TpyInry NOpOa
H3 OpYyTrofl myTeM SBOIMOILNK enoyHo-6a3anbTOHAHOA Marmbl (cm. puc. 19).
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35 39 43 47 51 55 59 63 67 71 75 79*
$L0,, Mac. %
Puc. 20, Pacnpeneneine cocTapoB ByNKaHHueCKHX accolHamiii c ydacTHem cy-—
IeCTBEHHO ArTAHTOBBIX KHC/IBIX TIOPOA YO KPEeMHEKHCIOTHOCTHM M INIMHO3EMHCTOCTH
(no nammery Tabm, 18),
I-III = noponuste rpymen: I = 6asansronpHas, II - LIeMTOYHO~CAalHYecKas,
III - xucnas,
1-5 - uMCnoO aHanM30B Ha eAMHMLY mIowanm: 1 — no 5, 2 - or 6 mo 10,
3 =-or 11 ao 15, 4 - or 16 po 20, 5 - Gonpme 20,

B-TpeTbux, 0Kasanock, YTO CTATHCTHYeCKas OBOCOBIEHHOCTD LIeIOYHO~
TPAHUTHEIX pacIuyiaBoB OT 6a3anbTOB M TPaXUTOB CBOHCTBEHHA He TOMBLKO YACTHBIM
accolMalmsamM, HO W CBOAHOH BLIGOPKe BCEX H3BECTHBIX HaM 6a3ambT—TpaxHT-KOMEH—
AHTOBLIX H 6asanbT-KOMEeHAHTOBHIX accolmaimit 3emmu, Ha puc. 20 BbHeceHo u
obpaborano 693 aHanusa ByIKAHWHECKHX CepHil, COMEPXAIMUX ArTIaHTOBBIE PHOIM—
ToHA®l. Bunna yeTkas 060co6meHHOCTH M ABTOHOMHOCTH Me/I0YHO=I"PAHHTHBIX TIOpPO.
oT GasanbToB M TpaxuToB. OCOBEHHO MHTEpeceH paspblB ONHOPOAHOCTH HA I'paHHLe
TPAXMTOB M KOMEHAMTOB, TaK Kak MAaHTHHHAS IHIOTesa W[e10YHO~IPAHATHBIX paciuia-—
BOB TpeAnonaraeT TPAXHTBl B KAYECTBE NPOMEXYTOYHEIX NOPOA NMPH (hpaKiMOHMpO-
BaHHM KOMEHAHTOB u3 GasanbToB.

K uanomennomy semue noGasum, uro [1.K. Beiwm u P. Maxponanen [ Bai ly,
Macdonald, 1970/ NOAMETHIIH CYIeCTBEHHbIe Pa3U4Hs MeX1y KOHTHHEeH—
TANBHbIMI M OKeaHM4eCKMMH KOMEHAHTAMH, 4TO SKOOBI YKpeIVgeT THIOTe3y MaH—
THHHOIO I'eHe3HCa OKeaHHYeCKHX KOMEeHAHTOB. [Ipy 9TOM CpaBHHBANKCL YACTHLIE AHA—
JIM3bI KOMEHAHTOB 6e3 OLEeHKH MX pPenpe3eHTATHBHOCTH [0 OTHOWEHHIO K KUC/IOH MO~
PONHOM I'pymme B leIoM, a Takke 6e3 yyera THIOB accolmalmi (yrumonaneseie,
Gumopnaneusie, ¢ npeobnananueM 6a3anbTOB WM KOMEHOHTOB ¥ T.4.). CpaBHenue
CPeAHero cocraBa KHMC/IBIX NOPOAHBIX TPYINT O ATTNAUTOBHIM YKIOHOM, BBIIONHEHHOE
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HaMH, TIOKA3bBIBAET, 4YTO CHCTEMATHYECKOI'O paaiHuis MeXOy KOHTHHEeHTAIILHBIMH
! OKeaHWYECKMMH accolMalligMK He Habmiopnaercd HH TIO OAHOMY NeTPOXHMHYECKO—
My napamerpy (oM. Ta6n. 18). B uacTHOCTH, O CONEPXAHMIO KpeMHesema
CpeAn accoupalii, PASBHTHIX Ha OCTPOBAX CPeAHHHOOKeaHHYeCKHX Xxpe6GTOB, HMeIOT-
cs mpumeper (0. Tepceiipa), korna armauToBble KPeMHEKHCIOTHEIE TOpoanl Gomee
KpeMHe3eMUCThIe, YeM aHa/lOTWuYHble I'PYyIIbl MOpoA B THIIMYHO KOHTHHEHTAaIILHBIX
cknapguaThix mogcax. Hekoropas 060co6/IeHHOCTH COCTaBa IPOCTIEHUBAETCH TONBKO
7 KUCNBIX AIMAMTOBLIX 1OpoA APEBHMX CKIA¥aThIX JIOSCOB, OTMHYAIOLIHXCH BBICO-
KOl KpPEeMHEe3eMHCTOCTBIO H CPABHHTEIBHO BLICOKMM OTHOIIGHHEM KajHd K HATPHIO.
OnHAKO M 2Ta TEeHAEHIHMS M3-3a MAJOro 4YHcia NPEMEepoB He MOXeT ObTh NOoAT-
pepxaeHa cratucTayecku. Taxum obpaaom, BONpoc 06 ypoBHe 3apOXIEHHS KOMeHOH-
TOB M NAHTE/VIEPHTOB B GHMOJANEBHEIX GasanbT-TAHTeIepPUT-KOMEHAUTOBEIX M Ga-
3anbT-KOMEHINTOBEIX CepHaX KAK KOHTHHEHTA/IbHBIX, TaK N OKeaHW4eCKHX CTPYKTYP
He pelted, Bxmouenns MaHTHHHBEIX TIOPOA M MHHEpalOB B HHX He OIIMCAHBI, TaK Xe
KaK He ONHCAHBEI M KOPOBLIE PECTHTEHI.

He BHOCAT SICHOCTH B NAaHHEIH BONPOC M pe3ynbTaThl CTPOHLMEBOH H30TOIMH.

87 86 :
[lepEHyHble OTHOLICHHHA Sr/” Sr B TIepPeCcHIleHHBIX IIEeIOYHLIX Nopoaax
Caynoecko#t ApaBun / Radian et al., 1981/, Asctpanuu Y Libby, 1978/, Kame-
pyna [Jacquemin et al., 1982/, Kopcuka /[Eonin et al., 1978/, Mouro-
nun /CamnomupoBa u ap., 1980/, Hulopayunnenna [Teng, Strong, 1976/,
Hopeerun /Cympons, 1981/, Bpuranckoit KomymGum [|Bevier, 1981/, Sdmo—
mm /Boynen, 1976; Ferrara, Treuil, 1975/, octposos [lanrennepuu [ Kor-
ringa, Noble, 1972; Ferrara, Treuil, 1975; Boynen, 1976/,
Bosnecenns | Harris et al., 1982/, Keprenen [Vidal et al., 1977/ noxa-
sanbl Ha puc. 21, Hesapucumo OT THna accouMalWii ¥ MX BO3pacTa OTHOWEHHS

875:{86Sr paxongrca (sa penkum mckmouenueM) B unTeppane 0,703-0,709,
Bonee Bhicokue, dem 0,709, aHaueHHs OTHOWEHHS M30TONOB Sr  obHapyXuBa-
JOT KaK KpaTOHHblE LIeIO4YHBle I'DAHHTEI, ACCOLMMPYIOUHE C TWIOMASHTOBEIMH I'pa-
nuramu (Helopayrnnens, Kanana), Tax ¥ pu$pTOBBle NAHTENIEPATH], ACCOIMHpPYIONIHE
¢ Gasameramu ¥ Tpaxuramu ([lpioBo, D¢uomus), a Takxe ribibbl THeMCOrPAHHTOB
B NUpoKnacTuke o, BosHeceHus,

[lpoeenenntie B nociennue rooel C, XappucoM C COABTOpaMH / Harris,
Bell, Atkins, 1983/ [OTIOJIHUTENEHbIe MCCEA0BAHAS H3OTOIHOI'O cocTaba
CTpOHIMS B faBax ¥ 6/0KaX KPYNHOSEPHHCTHIX WENOYHBIX TPAHHTOB 0. BoasHece-
HHS YCTAHOBH/IM HECKOIbKO Goilee ApeBHmEt BOGpPACT TOCIEAHMX TIO OTHOLIEHHIO K
BMemalomuM napam. Ho, camoe IviaBHOe, NepBHYHOe OTHowenme S¢Spf86sy
B WEOYHBIX I'PAHHTAX U /IaBaX PASHATCS CYNECTBEHHO. OTH [AHHbBIE CKIOHSIOT
C. XappHca ¥ ero CO8BTOPOB K BBIBOAY, 4YTO LIeNIO4YHble I'PAHMTHI FBIGIOTCH Hy-
EpOAMBLIME BKIIOUEHHAMK B N1aBax M He CBf3aHel c MX spomoimeil. Cneayer tak-

87 geé
Xe MOAYEepKHYTh, 4TO IO BENUYMHE  OTHOUIeHHH Sr] . Sr OKeaHHYEeCKHEe H
KOHTHHEeHTANlbHEIe KOMEHAMTH #BHO He paammualorcd. Hambonee HuUSKHe OTHOUEHHH

86
875:‘[ Sr uMeloT [peBHHE I'PaHMTHI ABCTpannu, MonoAkle TpaHnTel Kamepyha

.1 Kopcuku, nantTemiepuTsl o. Ilanrennepus ( < 0,704). Tlocko/ibKy AAHHEIX O

CONpSAMEHHBIX 3HAYEHHAX Be/IMYHH 8751'/8651" u 143Nd.l 144Nd. o8 KHUCIBIX

armanTOBBIX TIOPOM TIOKA He HMMeeTcd, Bompoc 06 ypoBHe 3apoXaeHHd (GOpMHpYIo—

IMX HX MATM OcTaeTcd OTKpPHTHIM, [laHHble IO T'EOXHMHMH DPelKHX H PacCesHHBIX
aleMEeHTOB, TI0 ua3oTonam cTponims (oM. pue. 21, 22, a rakxe paspen “T'eoxu-
MES”) TosBoNgeT BhiCKasaTh TIPEANONIOXeHHe O XapakTepe HMcxoaHoro cybcrpara

[7g IUeo4YHO-TPAHETHBEIX pacliasob. [lo-BHaMMOMY, OH OBUI NpeacTaBleH B Cylle—
CTBEHHO# Mepe Toponam, GeHBIMH THTOGWIBHBIMEA SIIeMeHTaMu (Rb, Li, Cs,
Nb, Ta, Th, Y, Sm-Lu) u oforaileHibiMi TaKMMH SNIeMEHTAMH, Kax
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Puc. 21. Tucrorpamma pacnpe- 4 \//j )
[elleHNs TepBHYHBIX OTHOLUEHHH T T T 1
87 86 500 1000 5000 3632100
S r/ Sr B WenouHBIX
I'paHuTax, KOMeHOUTax U NaHTel- 60 —
nepurax /Boynen, 1976; Caun- Nb/Ta

nomupoea u ap., 1980; CyuBonb,
1981; Bevier, 1981; Bonin 407

et al.,, 1978; Ferrara, .
Treuil, 1975; Libby, 1978; 20
Radian et al., 1981; Tenq, n)
Strong, 1976; Vidal et al.,
T
?b 75 2'0

1977; Jacquemin et al,,
1982; Korringa, Noble, 1972/.

5r >20
Puc. 22. lNucrorpamma pacnpeneneuns 2Zr u Nb/’l‘a B LIeIO4YHBLIX TI'paHUTax,
KOMEHQHUTaX M NMAHTe/VIePUTaX B CPABHEHHH CO CIIOASHBIMEH S — IpaHETaMH M OHIOMHI,

1 - cmonsmuele rpanutsl /Bnapmikun u ap., 1981; Kopamenko u AP 19T
‘Kopanenxo, 1977/ (n=76 (2Zr) u 64 (Nb/Ta) ); 2 - menounsle TpaHHTE,
omeHAnTEl i manrenneputs (n=143 (Zr) u 106 (Nb/Ta)).

Se, Co, . Sr,7.6; noponami, GIH3KMMH 1O COCTABY K MeOCHHK/IMHANBHEIM  6asaib-
TaM, BelaBnenne menouHLIX I'paHUTOMAOB M3 Taparseiicop mnpeacTapisieTcs
HEBEPOATHLIM BBHAY OTHOCHTENBHO BEICOKOI'O NEPBHYHOIO COASPKAHHS B HUX py—
OMONA ¥ HUSKOH BeJHYUHBI Nb/ Ta.06 arom CBHOETEeNbCTBYET, B YacTHOCTH,
COCTAB PEAKHX SMEMEHTOB OQHOH M3 THUNHYHBIX NPOBMHIMI S -rpanuror (Hampu-
mep, Mouronuu, cMm. puc. 22). !

Konumentpammas Rb B menduneix TNlepechllleHHbIX Topoaax Konebiaerca B

OueHb UIHMPOKHX Npefenax. MaxcuManbHOe KONMMYECTBO €r'o 3HAYEHMH HONanaer
B uHTepsan 130-430 r/r. [locTynHble HaM NaHHBIE CBeNEHBI HA puc. 23. Ilo
conepxanmio Rb Broinengiorca ase Tpymuel rpanuronnos. OOHY H3 HHX, He3aBHCH-
MO OT HAIMYUA WIH OTCYTCTBHS NIPeAlleCTBYIOMHX GasHTOB M BO3pacTa, GeaHEl
aruM anenenToM (Meniee 200 ©/T) M 3AHEMAIOT HHXKHIOK YACTD aMarpammel. 3To
NpeuMyIIeCTBeHHO BYTKAHHYeCKHe M BY/IKAHOIUTY TOHHYECKHe KOMINIEKChI ¢ ydiactuem
KOMEHNTOB M NaHTe/iepuToB. K mum orHocarcs mamremnepursr o. [lamTemmepus

Korringa, Noble, 1972/, NaHTEIIEPUTH NPOBHHIMY PanTans B D¢uommn [Di s—
kinson, Gibson, 1972/, xomenuurer Bpuranckoii KomymGus [|Eevier, 1981/,
KOMEHAUTH! U BK/IOYEHHs I'paHuToB 0. Bosuecemus / Harris et al., 1982/ y KOMEH=-
uter 0, Mana-Hyu [ Bail ey, 1970/, nanrennepurs: 0. Mop | Ewart et al .,1968/,
KOMEH[UTEl, STHPHHOBEIE I'DAHATHl h I'paHHT-nopdupel Bakanacckoit CTPYKTYPHI
[Ipenunsruackoro mosca Bocr. Kasaxcrasa (mamu faHnbie), WeouHble TPaHUTEI
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u xoMeHauTh [laumbanbapckoro wmaccusa Bocrt. Monromuu /Bpannr u ap., 1970,
me/noyHble I'paHuTH XaH-bBorauHckoro maccuea- 0. Monronmn /Brnageikus u ap..
1981/. B a1y Xe r'pylmy NONafaloT ¥ HeKOTOphle IEOYHO-T'PAHHTHbBIE KOMIUIEKCE]
He HMelollMe OYeBHAHOH CBA3M C Ie/IOYHBIMM GasanbTamMH, KOMEHAHTAMH M TaH-
TelliepUTaMH, HalpuMep menounsle rpanutel Tneymber-Caypexoro u I'opHoanrtaii—
ckoro mosicop Bocrounoro Kasaxcrama (mamm panmeie), OcobenHo Huakue comep-
wamns Rb (50 r/T u menee) xapakTepHel nna maETennepuTon o. [lanTemnepus
1 komeHouToB Dakanacckoil crpykrypel Boer. Kasaxcrana,

Bropylo rpymiy cocTaBnsioT MHTPY3MBHBIE KOMIUIEKCHI IIEIOYHBEIX I'PAHHTOB,
He CBf3aHHBEIE TApareHeTHYecKH c 6asuTaM¥ WIH ynbTpabasuTaMy ¥ B GONBLIMHCTBE
ciiyyaep He MMeolMe shdy3MBHBIX NpeamecTBeHHUKOB. OHm oforamenmr RE
3aHEMAlOT CPEeAHIOI M BEpXHIOI 4YacTH AMarpaMmel. DTo AokeMOpHiicKMe We/ouHEIEe
rpanutel Caynoeckoii ApaBum /|Radian et al., 1981/ u Konsckoro TONyOCTpOBA
/Baruesa, 1976/, Bocrounoit Cubupn //lennuxos, Hepamkoeckuit, 1978/, me—
nounsie rparnTsi Wenamms /[Dupont, Bonin, 1981/, Pasmmumit B conepmanmm
Kb B saBucuMOCTH OT BOSpacTa WENOYHEIX ACCOIMALMH He yCTAHOBIEHO.

B oxeannmuecKMX KOMeHOHTax M NaHTE/VIEPUTAX 1O CPABHEHMIO C KOHTHHEHTAL
HBIMH He OTMeyaeTcd CHIXKeHHd KoHuentpamun Rb. Tak, B mepMcKuX KOMeHAHTax
Bocrounoro Kasaxcrasa Rb = 50-70 r/t (mamm nannple), a B Takmx Xe KO-
menauTax Bocrtouno#t Mosronmn - 146 r/t /Bpamar u op.,, 1970/. B xoHTH-
HEeHTaNBHBEIX Mononklx koMenaurax Bpurancko#t Konymbum Rb = 72-100 r/r
|Bevier, 1981/, B puproprix nasremnepurax dfuommu Rb = 100-120 r/t, a
B TNafTellepHTaxX KeHmiickoil wactm pupra Rb = 245 r/t /Benoycoe u nap.,
1974/ u 225 r/r [Noble, Haffty, 1969/. B OKeaHWYEeCKHMX KOMeHAUTAax
o. Boanecenna Rb = 147-153 r/T ]I—Iarris et al., 1982/,5 naHTelIepuTax
H KOMeHauTax 0. Map Rb= 140-200 r/t /Noble, Haffty, 1969/ H
129-160 r/r [Ewart et al., 1968/. B menounmx rpanurax Gauku Poxxon
copnepxanre Rb 190 r/r /Butler et al., 1962/, Ua aToro xparkoro obaopa
BHOHO, 4TO B KOHTHHEHTA/LHbIX KOMeHOuTaXx Rb B page cnyuaeB naxe MeHble,
4eM B PUDTOBBIX M OKEAHMMECKHMX KOMEHAMTaX M NaHTelIepHTax.

Takum 0o6paaoM, faHHBle CTPOHLEEBOH M3OTONMM W BapHalMH B CO[dEpXaHUH
pyOunus NOSBONMIOT pasnuyaTk [Ba THIA LIEOYHO-T'PAHUTHBIX ACCOLMALMMH: IIeou-—
Hble T'PAHMTOMAB! OHOT'O M3 HHX XAPAKTEPHU3YIOTCH HUSKUMH SHAYEHHAMH KaK mep—

8751"/86

BMYHOTO OTHOWIEHUd Sr, rax 1 Rb; accommaimu BTOpOro THmA IpH HU3-

87 86
KOM 3HAYEHHH Sr/” 7 Sr  ornmualoTCs MOBBILEHHBIM conepxannemM Rb, Yup-
ThIBag CYLIeCTBOBaHHEe B IPHPOAe IpAMOl KOppensuMOHHOH 3aBHCHMOCTH II€PBHYHO-

87 86
0 OTHOUIEHHS Sr/”"Sr ¢ Rb, noesnueHnsie ero KOHIEHTPAIMH B IIePEeChIlIeHHBIX

KpeMHe3eMOM IIe/OYHBIX TIOPOAAaX NpH HU3KuX sHauemnsx OS¢ Sr/86Sr, cooT—
BETCTBYIOLMX MAHTHHHEIM HAH ONH3KHM K HHM, Helmb3d OOBLACHHTE HHAYEe Kak
TIPMBHOCOM pyOMAMs INIyGUHHBIMHM (UIIOHAAMH BO Bpemd rpaHuToobpasopanud. Taxum
o6paaomM, (OpMUPOBAHME MAIM IMENOYHO-I'PAHMTHOTO COCTABA OGYC/IOBIEHO OBYMS
He3aBHCHMEBIMH OPYT OT apyra dakropamu. C ofnHO# CTOPOHE!, 3TO GasHTOBBIA
cy6eTpaT, OT KOTOPOTO IUeMOuHble I'PAHUTOHABI HACTENYIOT HH3KHE BEIHYMHBI
TNepBHYHBIX OTHOWIEHH! HM30TONOB CTPOHIMH, NPHCYlIMe MAaHTHHHBIM O6pasoBaHHAM,
M COOTBETCTBYIOWMI M Huakuit yposenb Rb. C gpyroi#t croponsl; 210 oforaiieHHse
pybuovem riryOHHHBEIE (VIIOMAB-MHMIMATOPE! I'PAHHTOOOpa3OBaHHM. )
Hameruplinecs reoXxHMHYecKHe pasiM4dg IUEIOYHBIX I'DAHHTOHMOOB MOMKHO
OLUEHHTH IO PSAY APYTMX PENKHX SIEMEHTOB. : ,
P33, Cpennue copepxanua wectn P32 B menounelx mepecsuuerHeix SiOgp
roponax  (rpamurax, xoMeHnMTaX ¥ NaHTe/VIepuTax) TpMBeneHH! B Tabm. 19 u
Ha puc. 24, Cponnas BhIGOpKa aHAIH30B XAPAKTEPH3YeT CAeAYyIOUHe TPOBMH LHHM:
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Puc. 23. Pacnpenenesne Rb 1 K(KZO) B IIETOYHBIX I'DAHATAX, KOMEHOHTAax
H TIAHTeNIepHTax.

a - ahdysuBHble H 5¢]y3MBHO-HHTPYS3UBHBEIE accolMalMu: 1 — IENOYHBIE BYII -
KaHHUTEI /Ferrara., Treuil, 1975/ 32 — KHCIBle WWeNIOYHBIe BYIIKAHUTEI M BKNO—
YEHMH IMENOYHBIX I'PAHHTOB B NHMpOKNacTukKe o. Bosmecemms [ Harris, Marriner,
1980/ ; 3 - mamTennepuTe B rpaHoEpHl O, Ilamremnepus | Ferrara, Treuil,
1975/; 4 - xomenauts o, Map [ Ewart et al., 1968/; 5 - KOMeHOHT
o. lNama-Hyn / Baker, Buckley, 19'?4/; 6 - nanremnepuThl npoBuHIMH PanTanb
/Di skinson, Gibson, 197 2/; 7 — KOMeHOWMTEl IMTOBOTO Bynkana bpuran-
cxoit Komym6un |Bevier, 1981f; 8 - xomenmaurh Cepepuoii Hureprn, o-pos
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Capnunns, [lantennepus, Mop [Butler, Smith, 1962[; 9 - KOMEH/[IUTEHI,
TaHTeVIePUTEl B WeJIouHble IpaHuThl Dakanacckoit crpykrypel Bocrounoro Kasaxcra—
Ha (Hamm nammble); 10 — KOMEHOHTH ¥ IUETOUHBIE rpaauThl [laumGanbapckoii
cTpykTyphl Bocrouno#t Monronun /Bpanar u np., 1970/; 11 — menounsie T'paHn—
Thl, 2KepUThl H nerMartutsl XaH-Bornmackoro maccuea 10k, Mouronuu /Brnanpikun
u ap., 1981; Koeanewko, 1977/; 12 - wenouHble rpanuThl GaHKH Poxkon
[Butler, Smith, 1962/; 13 - menouHBle I'PAHHTEI KYHANEHCKO BYIKaHO-
NIy TOHHYECKOH accolmaimu 3amanHoro 3abaiikanna /Bapranopa u ap., 1976;
llepemer, 1980/,

6 - mIyToHMueckue accommamuu: 14-22 —menoyusie rpaHuTe: 14 = ynkaHckoro
komiiekca Bocrounolt Cubupn /llenmukos, Hepamxoscknii, 1978/, 15~ CepepHoii
Hurepuu /Tyrapuros, Koeamemxo, 1973; Butler, Smith, 1962/, 16 -
Caynosckoit Apapmu [ Radian et al.,, 1981/, 17 -Komckoro Oy OCTpORA
/Baruesa, 1976/, 18~-CepepHoit Hurépun /Amnexcues, 1970/, 19 - Ucnauuu
/Dupont, Bonin, 1981/, 20 - xonsuessix kommnexcos Kopenkn [ Bonin et al.,
1978/, 21 ~maccupa Hnumaycax /Bockpecenkas, I'epacumoBckuit, 1977;: Te-
pacumoBcknit, 1969/, 22 ~CepepHoit Hurepuu, Hero-Xommuupa n 10xuoi I'per—
naunen [Butler, Smith, 1962/. ]

B - IeNo4Hble I'PaHHTHl HedcHoro tTuna (Haww panmeie): 23 - Trneymber-
Caypckuit nogc Bocrounoro Kasaxcrana: 24 —menoynsie rpauuThl ['opHoro Anras.

Puc. 24, Pacnpenenenne P32 » menou-

HBIX I'PAHHTAX, KOMEHAHTax H NaHTellepu- 53
tax (HopmamuaoBaHo mo xounpuramMm /Ba-
nawos, 1976/).

1-3 - cpennuit cocras P33; 1 -
WeNoYHLIX IpaHuTouaoB (n = 80), 2 -
INTyTOHHYECKHX IIeJIOYHEIX T'PAHHTOB, 3 — 10?
IEIOYHBbIX I'DAHHUTOB, KOMEHAWTOB H MaH—
TeIIIePUTOB 3¢gy3UBHEIX U 2ddy3UBHO-
MHTPY3HBHEIX accolWaumit; 4 - Weno4Hble
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6asanbTe /Ha.skin et al., 1968/; , _: = =feepnl | |

—1 e
5 —KOHTHHeHTaNbHble ToneuTs! /Banawos, 0 3 e
1976/; 6 - oKeaHHYeCKHe TOIIEHTHI B E
/Banawos, 1976/, La Cce Sm Eu Ga Tb Yb

BB Egs e
Bocrounriit Kasaxcran, opusiii Anrait, 5 Egg
Monronmo, HMupmo, Komsckmit momyoctpos,
Hurepmo n Kamepyn, ApaBuiickuit monyocTpos, Helopayrnnenn, pupr Ocno, Boe-
TouHO-Adpuranckuit pudr, 0xmyio I'pennanpmo, o. Map.

[na accommammit Bcex THIOB SICHO npocleXXupaeTcsd €BpONMeBbId MUHHMYM
pasHo#l mHTeHcuBHOCTH (CcM. pue. 24). Drtomy GaKTy MHOTHe NEeTpONOrH¥ NMpUAAloT
Gonblloe 3HaYeHHe, paCCMATPHBAS €ro KaK pesyibTar paKIMOHUPOBAHUA TUIATH—
OK/la3a B NMepBOHAYATILHEIX IIe/I04HO-Ba3anbToBBIX paciulaBax, A3 KOTOPHIX 06—
PA3YIOTCA KHCIIble armanToBble Marmbl. Kak mokasanu npoBefeHHBIe HAMH HCClle—
AOBAaHM, BENHYHHA OTHOCHTE/ILHOH KOHUEHTPALMM EBpONMS B LIENOYHEIX IpaHHTOH—
nax Kasaxcrama momer 6biTh O6ycloBleHa M ApyruMH (GaKTOpamMH, B 4YACTHOCTH
bpakuMoHMpOBaHHEM KalHeBOI'O NONEBOro WhnaTa M YCHIOBHAMH IUEIOYHOCTH — KH—
C/IOTHOCTH INIPH KpPHCTAIUIH3aldHd Marm.

Bce kpusbie mmelor cxopmyio ¢opmy. Omm cnabo NPOrHYTE! B LEHTPe, ¥
7ICBLIX KPBUILEB HAKIOH HUCXOAAUWMH M OYeHb TIONOTH# BOCXOASUL — ¥ TpaBBIX.
Taxkas dopma KpuBEIX CBHAETeNLCTBYeT O TOM, 4TO NpH oblieM TNpeo6rananuu
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; Ta6auna 19. Cpennne copepXaHus pPefKuX 3eMellb B TlepecHIIeHHEIX KPeMHe3eMOM IIeNIOYHBIX TMopoAax, /T

Accomanus n La Ce Sm Eu Thb Yb |3ZP33 La/Yb
lllenioyHble T'PAHUTHI, KOMEHIUTHl H 80 93,8 179,5 24,8 1,30 2,74 15,8 318 T
TIaHTENIe PATHI 110 191 28 1,8 3,79 17.6 330 5.6

oBoramenusie Rb (npeuMyiecTBEHHO 26 158,8 288,7 41,3 1;8 4,12 23,6 518,9 8,5
IUTy TOHMYECKHE ACCOIMALNH) 173 304 42 2,9 5,7 23,8 515,838 8,0
Genubie Rb (mpemmyliecTBeHHO BYNIKa-— 30 74,3 146 18,3 1,59 1,66 13,3 7.3
HO-TITy TOHH4YECKHE AaCCOLMALINK) 45 67 14,5 0,9 1.7 15,6 123 4,6
fenupie Rb menoyHbie I'PaHUTHI 24 50,4 107,6 15,8 0,42 2,65 10,6 187,5 5,60
HesCcHOI'0 THIa 19,2 43,7 13,4 0,3 2,6 6,4 T8 3,0
Conepxanve P32 B HeKOTOPEIX TOpoAax
/Banamos, 1976; Haskin et al,1968/
I'paHUTH! (5102 > '?0%) 50 100 8,3 1.1 1,12 4,8 165,3 104
PronuTs 56 91 8,5 1,39 1,09 4,6 162,568 12,2
Toneuts!
oKeaHHUYeCKUe 3,36 10,3 3,49 1,26 0,86 8,2 22,47 1,0
KOHTHHEHTAaNbHbIe g 20,8 4,1 1,3 0. 77 2,45 36,62 31
lllemounnie GazanbThl 59 108 Tk 2.0 1,18 2.0 176,23 29,5

lpumeyanue. B uncnurene - cpenHue COAEPXAHHS,

aHajlu30B.

B 3HaMeHaTelle — CpefHHe KBaJpaTH4YHbIE OTK/IOHeHHd, n - YHCIO



nepueprx P33 oTMevaloTCs OTHOCHTENILHO NOBBILEHHLIE COASPHAHMSA  TAMEbIX
nanranounos. Kpusele pacnpenenenus P32 B kasaxCTaHCKHX Ie/IOYHO-TPAHHTHBEIX
nopofax NpPMHIMIMANBHO He OT/IMYAIOTCH OT KPUBBIX pacrpefe/leHHs CpeaHeMHpo-
BHIX 3HaueHuit P33.

Cpennue conepxanns P32 B IeNo4HBIX MepecHIEHHBIX SiO, moponax
npuMepHo B 2 pasa BbIlle CPe[HHX BeAMYHMH, CBOMCTBEHHBIX KMCIBIM IOpOaM
(rpanuram u puomaTaM, cM. Tabn. 19). Bonblme sHaueHHs CPE[HMX KBaJpATHIHBIX
OTKNOHeHull OTpa}aoT peakue Konebanua conepxaHmHil P33 B pasHmX neTporpagu-
yeckux npopmHmmax: or 214-354 r/T B IeNOYHBIX IPAHHTaX Konsckoro moity-
ocrpoBa no 150-1700 r/t B rpanurax Ipennaspmm. HesapucumoO OT BeNMuHHEL
$1 P33 ormowennme La/Yb B nopnaeasomem GONbIMHCTBE WENOYHEIX IPAHHTOH—
OOB m3MeHgercs cnabo W Gmmxe BCEro COOTBETCTBYET TOIEHTOBOMY. B cpaenenun
¢ HBBECTKOBO-LIENOYHLIMH T'DAHHTOMAAMH 3TO OTHOUIEHHe HMXe B 2-4 pasa, a
B CpaBHeHHM C IIeJIoYHBIMH GasankrTamMu — B 5-6 paa. [lopofHele coOTHOWeE—
HH§l JIAHTAHOWOOB CBHAETENLCTBYIOT 06 0GOramleHHOCTH IMENOYHBIX MepeChblleHHBIX
SiO2  nopon TamensiMu P32 [0 CpaBHEHMIO CO CPEAHMMH SHAYEHHSMH, CBOl—
CTBEHHBIMH KHCITLIM NOpoAaM H IIeNoYHEIM GasanbTam.

O6oramentsie Rb accomvaunuy XxapakTepuaylOTCs TaKKe BBICOKHM COAepxa
uuem P33, mpumepHo B 3 pasa NpeBHIIAIOUMM CpPefiHee O/id I'PAHUTOR M pHOMA—
roB (cMm. Tabn. 19). Bennble Rb accouuaudy comepxar B 2 pasa MeHblIe
P33, Haunbonee umakume konumuectBa P33, npubnuauTeNbHO KiIapKOBble ANA I'paHA-
TOB M PHOIMTOB, OTMEHAIOTCH B ILIEJIOYHBIX I'PAHHTaX Tneymber-Caypckoro mnosca
Bocrouroro Kasaxcrasa u loproro Amras. Taxum ofpa3om, KapKoBble KOHIEHTpa-
i P33 B menouHeIX IpaHATAX CBOUCTBEHHBI TONBKO OYeHb GelHEM Rb  pas-
HocTaM. Bce OCTanbHEIE THIB LEMTOYHO-I PAHATHBIX accomamuit or 2 no 10 pas
Goraue P33 no cpaBHeHWIO CO CpPElHHM MX COAEpXAHHEM B KHCIBIX NOpoaax.
OrHoOueHHs HOPMAaNu30BaHHBIX K XOHAPHTAM 3HaueHHH La/Yb B BhHIOOpKE H3
80 aHa/IH30B, XapaKTepH3YOLWX IVIaBHefillHe LIeIOYHble NPOBHHLMM, pacrnpeneni—
auck cnepywomuM obpasom: 65% or O mo 5, 30% ot 5 no 10 u 15% ceuue 10.
CpenHee 3HaueHHe La./Yb xonebnerca or 5,6 no 8,5 (cm. Ta6m. 2.

[MonoMeH®e COCTABA LIEMOYHBIX I'DAHMTOB, KOMEHAMTOB, 6asanbToB M HEKOTO-
pBIX OPYTHX NOPOA Ha AMarpaMme La-Sm~Yb nokasaxo Ha puc. 25. OGoc—
HOBaHHME Te3Hca O TOM, YTO [laHHag AuarpamMma oOGBEKTHBHO OTpa¥aeT COOTHOlle-
Hue TYIABHBIX T'PyNI NAHTAHOMAOB B MarMaTHYeCKHX [OpOAax, IPUBEAEHO Ha C. 54,
Bruue 6pi10 HOKa3aHo, uTo cybcTpaT, M3 KOTOpPOre (OpPMHPYIOTCH WeNovHO-Tpa-—
HUTHEIE pACIVIABE], B CYLIECTBEHHOH Mepe NoikeH OHITL GCA3HTOBLIM. IemoncTpH~
pyeMas amarpaMma IIOKa3HIBAeT, 4TO OKeaHM4eCKHe TO/IeHTHl M ILIe/oWHbIe 6azanb-
THl He [OMXHEI COCTaBIAThL OCHOBY Takoro cybcrparta, Tak Kak NepBble XapakTepH-
3YIOTCH CYUIECTBEHHO HTTPUEBEIM COCTABOM, 4 BTOPEIE — CYUECTBeHHO lepHeBbIM.
[lo-BHAMMOMY, peanbHO MOXMeT -obcyXaaTbed TONBKO MOOenb cybcrpara, npei-
CTABIEHHOTO TopoAamH, GIM3KMMH 1O COCTaBy K IeQCHHKIHHAIIBHEIM fasansTam.
Kucnele ¥ ocanouHble IOPOABI TakXe He MOTYT paccMaTpHBaThCs B KavecTBe
HcxoaHoro cy6cTpaTa BBHAY CYUWIECTBEHHO [epHeBOro COCTaBa B HHMX PEeAKHX
semens (cM. puc. 25), Kpome Toro, Monenb I'PaHATHOIO WIH OCAAOHHOIO cyBeTpa—
Ta He OObgcHaeT HabmoAaeMblli H3OTONHBIA cocTap I B LIENOYHO-IPAHHTHBIX
NOpONAX, & TaKke BHICOKYIO KOHIEHTpauMio B HHX ZI U Nb.

dTop ¥ BOoA ABNIMOTCH BaXHEHUWHMH PerylaropamMu P-T-ycnoBuit mMarmMooG—
pasoBaHMs H CTAHOB/IEHHs IIENOMHBLIX pacmiaBoB. B pacCMOTpPeHHBIX THIIAX acco-
\mMauMi CofepXaHne (TOpa SHAuMTENHHO BapbupyeT (pHC. 26). B rpynne nauren-
epAT~KOMEeHIUT~11e/0YHO-TPAHHTHEIX aCCOIMAalMil, CAMOCTOATEBHBIX WM CONps-
MeHHBIX C GasanbTaMH M TPaxXHTaMH, PE3KO BBbIAENMOoTCHA BBICOKUM COAepXaHueM
dpropa (mo 10 xnapkoB) manTennepuTel M KOMeHAMTE KeHuidcKOH uyactn BocTouHo-
Adpukanckoro pupra. Komenautsl Spuonckoi u KpacHoMopckoit yacTell pupra Xa-
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Puc. 25. PenkozemennHrblil cocTas eMOuHEIX nepeceunenneix SiOp  mopon
B CpaBHEHMHM C IUEIOYHBIMH M O/MBMHOBHIMHM GasanbTaMH, TPAXHTAMH H “cpenHuM”
T'PaHUTOM, -

1,2 - Bocrounmit Kasaxcran: 1 - memounsie IPaHUTh], 2 — KOMEHOHTHI;
3 - Mesoaolickue uieouHbEIe rpaguTel Hurepun /Anexcmes, 1970; Bowden, Tur-
ner, 1974/; 4 - wenounsle rpaHuTH rpaSesa Ocno [Neumann, Brunfelt,
1977/; 5, 6 - n-op Huohaysnnena: 5 ~ menounsie T'paHuTh, 6 — KOMeHOMTHI
/Taylor‘ et al., 1981/; 7 - wenouHele rpanuTel Konbckoro TOITy OCT poBa
/Barnesa, 1976/; 8 - nanremnepursi 0. Map | Ewart et al., 1968[; 9 - me-
nouHele rpaHuTel Munuiickoro miaro Caypnobckolt ApaBmm / Harris, Marriner,
1980/; 10 - menounsie rpanursl Cepepo-BocTounoi Tyeet /Kopanenko u ap.,
1969/; 11 - KOMeHAHTH ¥ MAHTEIIEPHTHI Bocrouno-Adpukanckoro pugra /Ie-
pacuMoBckuit M ap., 1972/; 12 - Ufe/o4Hble TPaHHTHI I0xuoit I'pennannun /Te-
pacumosckuif, Banawos, 1968/; 13 - wmenounsie I'PAHUTBEl OMHATCKOI'O KOMIUIeK—
ca Bocrounoro Cagna /KopanmeHKO u op., 1966/; 14 - xynanefickuii KoMmIeKkc
3anagnoro 3abaiikanbsa /llepemer, 1980/; 15 - okeaHHYeCKHE TONESHTL! / Herrmann,
et al.,, 1974; Banawos, 1976/; 16 - Tomeurs CpenuHHO-ATIAHTHYECKOIO
xpebra ] Frey et al., 1968/ 3 17 - xoHTHHeHTanEHble ToneuTh /Banauos,
1976/; 18 - pujropble menounble GasanbTH /Benoycor u np., 1974/; 19 -
menounsie 6asansthl apaficknx ocrposor /llmnnusr, 1973/; 20 - onuBuncopep-
*aume GasaneTet 0. Bosmecenns [Frey et al., 1968[; 21 - cpeamuit
meloYyHol 6GasanbT /I—laskin et al., 1968/; 22 - xéuppurer /llunmuer, 1973/;
23 - rpaxur, o. Top [Frey etal., 1968[; 24 — cpenunit rpamr /Banauwos,
1976/; 25, 26 - cpennuit cocrae kucaex (25) /Bumorpapgos, 1962/ u oca—
nounpix (26) /Bumorpanos, 1962/ nopon.

PAKTEPH3YIOTCS YMEPeHHbIM colepxanueM ¢ropa. KOMeHAUTE! M WesouHble Ipau-
Tl Boct. u [0x. Monronmn, a takxe Bocr. Kasaxcrana TaKXe cooepMaT yMepeH-
Hoe konmiecTBo ¢ropa (1-2 wnapka). B rpymme MHTpYSHBHBIX IEIOYHBIX ACCO—
Imawaii oforamenHsie ¢TOPOM IIENOYHEIE IPAHATHI HAGMIONAIOTCS B CBASH G Kanue—
BBIMH IULIOMA3HTOBEIME I'paHuTamu: nuTHii-gropucteiMia B Hurepun (1,5-6 knapkos)
H panakuBHNONOOHBIMH IpaHMTOMAaMH Ha Annane (3-4 knapka). B tex xe cliydasix,
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Puc., 26. INucrorpamMMa pacnpefelneHHus CpefHHX. coaepia—
Huit ¢ropa B IIEMOYHBIX I'PaHHTaX, KOMEHOMTaX H TaHTele—
pUTaX HEKOTOPHIX NMeTporpaguyeckKHX IPOBHHLMA (no 425
ananusaM 23 accolmalmii).

Korjzla Taxkoil IapareHeTHYecKO# CBfASH HeT M ILUeNO4HBbIe
CpaHATEl MPOCTPAHCTBEHHO ACCOLMHPYIOT ¢ GeHbIMHM (ITOpoM
e/I0YHO~-3eMe/IbHEIME TpaHuTaMM, COaepXaHue ¢gropa B HHX
6nuako k knapky. Ulupokwe papualmy ¢TOPHUCTOCTH WIETOYHBIX
NOPOMl COrVIACYIOTCH € CYUECTBEHHBIMH KojlefaHusAMH COAep-
WaH#g (Topa B puGEKHTe H ACTpOtMIIHTE. [NMpeo6Gnapawr
amgubonu ¢ F' € 1%, czepyiomas no pacnpocTpaHeHHOCTH
rpymma amduGonos conepxut ero or 1 pno 2%. Penxo eBcTpeualoTcs amMubomnbl

c conepxanmem E 3% m Gonee /KopaneHxo, 1977/. Cnenyer, onHaxo, y4H-
THIBATH, YTO MpHBe[eHHble IMGpLl conepXaHud ¢ropa B WENOYHBIX MPAHMTOHAAX
AMub TPUGIMKEHHO OTPAXAIOT NepBOHAYANBLHYIO KOHUEHTPalMio ero B paciiabax.
Tem He MeHee MOMHO KOHCTATHpOBATh, 4TO GHOPMHpPOBAHHEe H CTAHOBJIEHMEe KHCIBIX
ArTIARTOBLIX pacIVIaBOB NMPOMCXOAMT B YC/IOBHAX yMepeHHo#l wiM ciabo NoBblIeH—
HOfi (TOPUCTOCTH (WIOHAHOI'O pexuma.

CrpefeHnss O CONEpPXAHWE BOAbI B NepechimeHHpx SiOg ueIouHbIX pacmia-
Bax Malno4KCleHHsl. B nepeckiuieHHbIX menouHbix naBax Keununiickoro pudra copepxa—
ume Bonwl KoneGnercs or O no 0,6%, cocrapnas (no pasusiM aBTOpaM) B CpeaHeM
0,12-0,24% /Beitnu, 1981/. DTC B HECKOBLKO pas HHXe KOIMYeCTBa ¢Topa H X/I0—
pa B 5THX napaxX. B lWenouHsix rpanMTax riaBHO# MHTPY3uBHON dasel Xan-Borauxcko-
ro maccupa lOxuoit Mowronuu B.B. Haymoprim /Haymoe u gp., 1980/ xonuentpa-—
Mg BOABl B pacmnabe oOlieHeHa B cpenHem 4,1+1,6%.

[.K. Beitnn /1981/ noamerun, uto B 6a3anbT-KOMEHOAMTOBBIX CEPHAX pHd-
TOBBIX 30H paclpefelneHHe BOAEl B JIOpPoAax TaKOBO, 4TO €ro Henbas OObACHHTH
spomonreil eauHoii Marmbl. KoahduIMeHTE! KOHUEHTpalMH BOABI B KOMEHOAHTax HO
OTHOWIEHMIO K GasanbTaM OKA3alHCh SHAYMTENBHO MeHblle eAuHHIEl, DasanbThl
conepxaTt Bopsl B 8-10 paa Gonelle, 4eM OAHOBO3PACTHEIE C HHMH IaHTe/lI€PATHI
M3 TOrO Xe BynkaHa, STO NPOTHBOPEHHT /OOLIM 3aKoHaM (paKUHOHMPOBAHMHA, H
no mHeHmo [1.K. Belinu po3MOXHO /Hub TIPH YCIOBHHM, YTO KHCIAasd H OCHOBHAasd
MarMbl “reHepupyloTcs TpH [UIaBIeHHM TIePBHYHBIX TIOPOA PasHOro cocrapa H He
cpg3aHbl ¢ apomolMelt pacmnasos” /Beinu, 1981/,

CpeneHnsl O TeMIepaTypPHbIX YCNOBUAX KPHCTA/IM3AaUMH TTepeChIeHHbIX elo4HEIX
pacniiapop manouuciennsl. P. Knoxuatu [|Clocchiatti, 1975/ wuayuun pacn—
naBHBle PK/IOYEHHMS B KBaplle U3 nantennepuros o, Ilanrennepus. OHM rOMOI'eHH-
aupopanuck npu T = 860 C, B.B. HaymoBeIM Taxne e HCCIeAOBAHHS BBINON-~
HeHBl [JIg LIeJOuYHBIX Mnopon XaH-DBorauHCKO# BYNKaHOINIYTOHHYECKOH CTPYKTYPEI
[0x, Mouronuu. BrxmioyeHns B KBaplle KOMGHOHTOB IOMoreHeampopanel npm T =

= 040-1070°C, a ana cybByIKaHHYECKHX KOMEHAMTOB M I'PAHUTOB ITIaBHOMH
HHT Py 3HBHOH d:aam nonyuyensl T = 830-930°C, XunbHble METOYHEIE T'PAHHTHL
nerMaTUThl COlepXaT HU3KOTeMmepaTypHble BkmioueHust. O.H. KocyxumeiM no Ha-
wunv ofpasauaM NpoBefeHbl AHAIOTHYHBIE MCCHEAOBaHWsl ANg LIEeNOYHBIX IPPaHuT-
noppupor Tneymber-Caypckoro mosca M KomeHANTOB Dakanacckoit cTpPyKTYpe!
[Mpenuunrunsckoro nogca, [lomyueHHble 3Ha4YeHHMsl TeMIepaTyp roMOTeHU3alMH pacr-
NapHBIX BKAIOYEHMHE B Kpaplle HaxoAgdTcs B HHTeppanax: 640-760 °C pns SIHPUH—
puBEKUTOBEIX T'paHAT-NOpHpoOR runabuccancHol damwun U 760-880°C nna komenan-
ToB a¢dysnBHOi dammu. [IpmBeneHHble OaHHBIe NPOTHBOPEYHBRI, & OIPaHHYEHHOE
YHCIO HX He [IO3BONfeT CAenaTh OKOH4YaTeNbHEIH BhIBoA. KocBeHHble. NMPH3HAKH,
TakKMe, Kak OTCYTCTBHE IUIArHOK/1a3a, BhICOKAS KeMe3HCTOCTh TEeMHOUBETHBIX MH—
Hepanop, NOBbllleHHAas (UIIOMAOHACKIEHHOCTL H BblAepXaHHbIH TeHKOKpaTOBLIH
TUIIEPCONBBYCHLI COCTAB MOpoa B COGCTBEHHO WIENOYHO-T'PAHHTHBIX KOMIUTEKCax
noaponseT Al NONAB/IOWeHl MACCHI WEOUHbIX IPAHUTOB U KOMEHAMTOB CHHTATH
peanbHbIME 1HdpPEl cyGMUKBHAYCHOrO cocTogHua 850-900 °C u nuxe.




3AKMIOYEHHE

[lepeckinennble KPEMHEKACIOTO! arnauToBbie MIEoHHbe TIOPOABl BCTPEYaloT—
cs BO BCEX CTPYKTYPHHIX 7eMeHTax 3emiH, KpoMe OCTPOBHEIX AYT, HaXOASUMX~
cg Ha paHHHX CTa[MFX PasBHTHH, ¥ NMPHMBIKAIOMHX K HHM OKeaHWdecKHX obnacref.
B cxjlaguaThiX Ioficax ¥ B CBOOOBBHIX AKTHBU3HPORAHHEIX ofbnacTax 2n0-—
XM PAaSBHTHS LIE/I0YHO-TPAHUTOHAHOTO MarMaTHsMa 4acTO TOoMellaloTCd BHYTPH
SMOX JUIOMA3HTOBOTO T'PAHHTOMAHOIO MArMATH3MA& M XapaKTepH3yloT MepHOAR!
KpATKOBPEMEHHOT'O H Peskoro YCHASHHS pexuma IMEeTOYHOCTH MarmootpasoBaHus.
‘B crpykrypax pudpTOBOIO THIA, ocoBeHHO B MOJOABIX pujTax, OTYET/IHBO NpoABle—
Ha TPOCTPAHCTBEHHAd M BpeMeHHasd CBA3b MeMOYHO~I'PAHHTHOT0 MarmaTHaMa co
MeNOYHEM Ga3albTOBBIM MarMaTuamoM. B riyGoKO BCKPBITHIX [peBHHX pudrax
runa rpabena Ocio, Tak Xe Kak ¥ B CKIafyaThiX TOACAX, BHOIHE OTUYEeTINBO
BEIDHCOBHIBaeTCsl TOAOGHAs CBA3b MIENIOMHO-TPAHHTHOTO M MenoYHo—~3eMelbHO~TI"pa—
HHTHOT'O MarmarusMma,

B rnoBanuioM MacumiTabe reHeTHYecKas CBH3b IePeCHIEHHOrO KpeMHEKHC/IOo=
roff WEMOYHOrO MAarMaTHaMa CO LIeNCYHBIM GasanbTOBERIM He NPOFRIEHA. B mo-
papnsnolleM GOJBUHHCTBE ClIydyaeB THIOTe3e obpasopanus TIEPeCHINEHHbIX arnauTo-
BLIX [IOpOA NyTeM 3SBOLIOLHK HEeIoYHO~-6a3abTOBEIX MarM TPOTHBOpeYaT Cllefdyouln
oBCTOSTENBCTRA: HAYTOMKHO Majioe KONMHYeCTBO H/M JIONHOE OTCYTCTBHE 6a3uTOR
BO MHOIMX BY/IKAHMYECKHX KOMIVIEKCax, B TOM HHUCMie Ha OKeaHH1ecKHX ocTpoBax,
panpuMep Tepceitpa, Map. Cpenn WenouHEIX MHTPYSHBHBIX IOPOA Ieno4YHbIe
6asnuTHl BMecTe C yabTpabasHTaMH COCTaB/ISIOT BCEro 6%, B TO BpeMd Kak lie-
noynbie rpanutsl = 44% /JlasapeHKOB, 1979/. Cnenyer ocofo yKasaThb, HTO B
nETepaType He ONHCaH HM OAMH IpHMep NPOCTPAHCTBEHHO! H BpeMeHHOH Cconpsa-
HEHHOCTH IIEJIOYHEIX I'PAHUTOB H rab6po; GuMonanbHelfl XapakTep pacnpeleneHHs
Si(p2 B 6a3anbT-KOMEHAHTOBLIX accolmalsx, CBEO3aHHBIH C OTCYTCTBHEM HIIH

MambiM KOMMYEeCTBOM IOpofl NMPOMEeXyTOYHOI'O COoCcTapa. Bce aT0 CBHOETENLCTBYET
06 ABTOHOMHOCTHM Marm UIeIOYHO-I'PaHUTHOTO COCTaBa.

Crnemdiryeckoll IeoXHUMHUYECKO#H yepTo#l M3YYEHHEIX HAMH IIENOUHbIX TI'paHH-
TOMAOB @BIFETCS HNPUCYTCTBHE B HHX [BYX AHTArOHHCTHIECKHX accolmauuii pef-
KUX.H pACCesHHEIX aneMentoB. K onHOH M3 HUX TPMHANICHKAT 271eMEeHThl, Xapak—
TepHBle Aflg 6asanbTOMAHOTO MarmMaTasMa — Co, Fe, Sc, Sr,x ppyro# -
nuTodUIBHEIE 2MEMeHTHl, B Gojble#l Mepe IpHUCYLHe T'PAHUTOHTAaM (Li, Rb, Cs,
Th, F) ® nopopam menousoro psga - Hf, Zr, P33, Nb, Ta, U. Orpuua-
TenpHAg KOppenduoHHAd CBHE3b SIeMEHTOB ITHX accolMauMii cornacyercd ¢ Mo-
[enLio eno4Holl MpaHuTH3anuM 6asUTOBOIO cy6eTpara, CONpOBOMAalomelcs MpHB—
HOCOM TI'PaHUTOPMIIBHBIX 21EMEHTOB K BBIHOCOM fasanbToduIbHEIX. [locnenxne,
rakuM 06GpasoM, NpeAcTapnmorT coGol PenuKTOBYIO accolMallio 3/1eMeHTOB, YHAacl
[OBAHHBIX OT GasmuropBoro cy6crpata. B pane cnyuaeB coAepXaHHd HEeKOTOPEIX U3
HHX CONOCTABMMEI C HX Kiapkamu B Gasanbrax. Huskue apatenus TNepBHUHOTO

87 86
OTHOWEHNH Srf Sr B nofaBnmoleM GOMbWUHCTEE NepeCHINSHHBIX Meo4YHbIX
TIOpofl, COOTBETCTRYIOUME MAHTHHHBIM HITH GnuaKkue K HAM, obemHeHHocTs Al H
Ca, IOBLIIGHHAS Xele3HCTOCTb CBHUAETENLCTBYIOT O TOM, HTO HCXOOHBIM cyBCT)
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TOM /g OOpasoBaHus MEMOYHO-TPAHATHEIX PACIUIABOB CHAYXAT MAaNorTHHOSeMHCThIE
¥enesuctele Sazutel. O6 yuacTum GasuToBOrO Ccy6CTpaTa B OBGpA3OBAHHH IIEIOMHO-
TPaHUTHBIX NMOPOA CBHAETENbCTBYeT Takxke Gollee UTTPHEBHI COCTAB B HHX pefi-
KMX 3emelb M OTHOCHTelbHas oforamenHocTe P33 mpomexyTounol MOArpyNIBl, HTO
NpuCylle TIOpoAaM MAaHTHHHOIO TIPOHCXOXAEHHS, B HACTHOCTH I'eOCHHKIIHHAILHBIM
fasanbTaM H KOHTHHEHTA/LHBIM TOJMIEHTAM.

Copepxanns pefKuX SIeMEHTOB B WIEIOYHBIX YIepPECHIIEHHBIX nopogax BapbH—
PYIOT B WHPOKHX npefenax, HecooTBeTcTBue noBBIMIEHHBIX KOHUeHTpammii Rb

87 86
HU3KHM BeIM4YHHAM IIePBHYHOI'O OTHOLUIEHHd Sr/ Sr B GonmlMHCTBE
WeTOYHO~IPAHUTHEIX MOPOA CiIyKUT [OKA3ATEIbCTBOM TOIO, YTO PACIVIABHI C [IOBBI-
WeHHBIM cofepxanueM Rb  GOpPMHpPYIOTCS NPH Y4ACTHH OGOrALleHHBIX HM iy 6uH—
HEIX ¢QionfoB. O JOBEHHNBHOM XapakTepe I'paHUTHIHPYIONMX MoHI0B CBUAETENb—
CTBYIOT ‘TakXe MaHTHiiHble winu ONH3KMe KX HHM OTHOWeHHMa Zr u Hf TIPH [OBbI-
IIEHHOM HMX COAEPXKAHMH B UISIOYHBLIX I'PAHMTAX, OTHOCHTENBHO HTTPHEBHIH COCTAB
P33 npr noBBleHHO! KOHUEHTpAlMM PeAKHX 3eMelb, BEHICOKYI0 CTeneHb TOIOMu—
TENbHOW KoppenslHu ¢ Rb HMeOT M Apyride pelkHe JIHTOQHILHBIE SIIEMEHTHI:
Li, Nb;y Ta,X,. P32, Th,

Benueie Rb menounble IpaHUTOMAE! NPENCTABIEHb! B OCHOBHOM SixySHBHBIMH
H o(Qy3HBHO-MHTPYSHBHBIMH ACCOIMALMAME B CKIagaThIX OBNACTAX, KOHTHHEH—
TalbHEIX PUGTOBEIX CTPYKTYpax M Ha OKeaHWYeCcKHX ocTpobax., Ob6oramennpie Rb
nopoas! GOPMHPYIOT NPEHMYIIECTBEHHO HHTPYSHMBHBIE KOMIVIGKCEI, TVIABHBIM o6pasom
Ha IMTaX B MPOTOreOCHHK/IMHANBHYIO CTAAMIO HX PASBHTHS, WIM B 3Tal aXTHBH3ALMH,
pexe B CKlanuaTeix ofNacTaX ¥ Ha OCTPOBAX BHYTPEHHHX MOpEH.

PexuM (TOPHCTOCTH WIENOYHBIX PACIVIABOB BAPLHPYET B LIMPOKMX Ipefernax.
BmecTe ¢ Tem papuamum cocraba OGpasylOUHMXCS MArM MO IMIABHBIM [APAMETpaM
Hepenukd, [losromy BnusuHe E  Ha cocTaR KOTEKTHK MM HalpapjieHHe myTeil
($paxLMONMPOBAHHS NPECTABNAETCH HecyecTBeHHEIM, OF STOM CBHAETENLCTBYeT
H OTCYTCTBHE €I'C KOPpeNsdlMOHHbIX CBsself CO MHOT'MMH IVIABHBIMM M BTOPOCTE-
TeHHBIMH KOMIIOHeHTamH. B To e Bpems cymlecTBylomas KoppensalMOHHAS CBA3b
F ¢ Nb, Ta, Li, Rb, ¥b, Lu, Y, BepoaTHO, I'OBOPHT 06 HX COBMECTHOM
nepeHoce B ¢opMe GTOPHAHEIX COEQHHEHHH.

ManTuiinag npupona NepechllleHHBIX MEIOYHBIX paciyaBoB CTPOr'o He AO0Ka—
3aHa, HeCMOTpH Ha TO, 4TO OHa XHBO OOcyXnaercd B nurepatype. He omicano
TIOKa HH OAHO MeCTOHaxOXOeHHe B KHCIILIX arnaMmToBbIX nopogax BK/IIOYEHHH MaHTHH-
HBEIX TIOPOA ¥ MHHepaloB. BmecTe c Tem [JaHHble H3OTONMHON IeOXHMHH, HOBene—
me Rb u P33 B menourwix rpaEuToHnax TIOKasEIBaIOT, 4YTO IepeckIilleHHble
WeMoYHEle O6pA30BAHHS OKEAHWYECKHX OCTPOBOB M PHQTOBHIX CTPYKTYpP, ANl KOTO—
PBIX MAHTHHHEIH MCTOYHHK pealbHO MOXeT OBCYXOaThCs, NPHHLMIHANBHO HE OTIHYa-
I0TCA OT aHAIOTHMYHEIX MOPOA CKIaAYaTBIX TIOACOB U AKTHBH3MPOBAHHBIX 9MINIAT—
dopmenHEIX obnacTeit. [locTATOYHO WHPOKOe PA3BHTHE.B KOpe LENOYHO—~KHCIBIX
THe#COB, NPHCYTCTBHE B psfe CIy4YaeB B PAHHUX (asaX WeIouHO-TPaHHTOBEIX
KOMILIEKCOB CHEeHHTH3MPOBAHHEIX 0asHTOB, KOTOpBIe MEI pacCMaTpHBAEM KAk pecTy-
tol (Hamww nanmble), M pesymeTaThl nMoACueTOB, BBmONHeHHHIX B.T. JlasapeHKOBEIM
/1979/, He oCTABNAIOT COMHEHHS B TOM, YTO TMlapHas Macca TepeckhILeHHBIX
Ie/IOUHBIX TIOpoA oBpasyercs B KOpe NpH LIE/IOYHON T'DAHWTHSALWH H nocnenyiounem
nnapnenun GaauToporo cyGcrpara non BoaelCTBHEM (NIOHIOB MAaHTHHHOTO TIpoHC—
XOXUIeHHs, B TOH WM UHOH Mepe OGOralleHHEIX PefKMMM 3/IeMEHTaMH. DTOT BHIBOA
CHpaBe/IHB, BEPOSITHO, M Alld OKeaHHYeCKHX OCTpOBOB, TakuX Kak Kepremen, Boaz-
HeceHus, Tepceiipa m Op., I'ie HMeEIOTCS BCe OCHOBAHUS npeanonaraTk CylecTBO—
BaHHE€ MHKPOKOHTHHEHTOB, NOABEPIUIHXCSH CHEHHUTHIAIMH 07 BINSHHEM IETOYHBIX
fasanbTOBLEIX Marm.
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