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0.A.Bozaruxos, A.M.Eopcyk, B.W.Koeanenko, U.[.Pabyuxoe
JBONKUWA NPOLECCOB BYTKAHWU3MA B UCTOPUW 3EMNK

B reonorwueckoit HCTOpHH 3eMITH BHIIENEHBI ClIeayiolHe TEKTOHO-Marma-
maeckie cragun (Borarukos w ap., 1980): a) “aynnas” (apesuee 3,5 mnpi.
n1eT) — ¢ NPHMHTHBHBIM Ba3HTOBLIM MarMaTHIMOM, B X0ie KOTOporo hopmu-
POBAJIHCh TIOPOMIBI HEKOTOPHIX 3ENCHOKAMEHHBIX TOACOB M CePbIX FHEACOB;
6) myxneapnaa (3,5-2,5 muppniier), B Tedenue koTopoil ofpazopanucs Anpa
KOHTHHEHTOB C XapaKTepHLIM 6a3uTOBBIM MarMaTHIMOM H TMarHorpaHHTaMH,
B) kparonnaa (2,5-1,5 mnppier) — ¢ 3apepuierieM (HOPMHpPOBaHHS-IPATO-
KOHTHHEHTOB M C MEPBHYHO-CHAIMIECKHM MATMATHIMOM; T') KOHTHHEHTalNbHaA
(1,5-0,25 mnpn.ner) — c o6pajoBaHKeM CKIIAIYaThiX NMOACOB H 30H TEKTOHH-
YeCKOH AKTHBMIALMH Ha marepukax npH AuddepeHuMpoBaHHOM XapakTtepe
MarMarHaMa, MHOroo6pasun ero Gopmaumii B LIHPOKOM Pa3BHTHH NOPOI H3-
BECTKOBO-ILIEJIOYHON CepHH; 1) KOHTHHeHTanbHo-oKeawmueckasa (0,25 mnppn.
ner) — ¢ puddepeHIHANBHBIM MArMaTHIMOM KOHTHHEHTOB H OKEaHOB. |

Benyuteit TeHyieHUMeH IBOMIOLMM MArMaTH3IMa B HCTOpPHH 3eMIIH ABINAETCA
CMeHa NPHMHTHBHOrO KoMaTHuT-Ga3uToBoro Marmaruama rnyboxo mudibepen-
UMPOBAHHLIM B BELUECTBEHHOM OTHOILEHHH MArMaTHIMOM C NOC/IENOBATENh-
HBIM PaCUIHPeHHEM CTIEKTPA COCTABOB MarMaTHuecKHX Nopo,.

HauGonee paxuwuiit dakrop, onpenefsionii IBOJIOIKI0 MATMATHIMA BO
BpeMeHH, — H3MEHEHHE TeIUIOBUTO PeXXHMa 3eMNH, COMPOBOX/IaeMOe Mporpec-
cApyloumM obe[iHeHHEM BepXHeA MaHTHH HeKOTEPEHTHBIMH, NETYYHMH H pa-
_AMOAKTHBHBIMH KOMIIOHEHTAMH, BOBJleYeHHeM B npouecchl MarmMooGpasona-
HHA KOHTHHEHTAIBHOH M OKEAHHUECKOHN KOpbI, BO3pacTaHHeM MOLIHOCTH H Te-
TEPOreHHOCTH KOHTHHEHTAIBHOM KOpbl, YCNOXHEHHEeM IeO[MHAMMYECKHX YC-
TOBHii MarmMooGpasloBaHuA.

 CHikenWe MHTEHCHBHOCTH ITI0GIBHOTO TEIVIOBOFO NOTOKA BHIPAXKEHO B
NOCTENEHHOM 3ATYXaHHH YMbTpaGaluTOBOro BYJIKAHH3IMA, & Talkke B CMEHE
WIOWAHOI0 XAPAKTEPA MArMaTH3alMH B apXee NIOKAThHBIM aHATeKCHCOM,
06yCcnoB/IEHHEIM MAHTHITHBIMH TENJIOHOCHTENIAMH, B Gonee NO3/IHHE MOXH.

HeoGpatnmas nuddepeHumnanus MaHTHH, BbIPAXANOILAACA B NORBICHHR
Y48CTKOB, 00 €/IHEHHbIX HECOBMECTHMBIMH J/IEMEHTAMH, XapAKTePHAIYIOLHXCH B
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YCIOBHAX MEHTHH HHIKHMH 3HaMcHUAMH K03(pHUHEHTOB pacnpeneneHus
("HcTOWeHAA MAHTHA''), CTAHOBMTCA 3aMETHON, HAYMHAA C HyK/eapHOR cTa-
aud. B pansuedjuemM (BOioTh /10 HacTOALLEIO BPeMeHH) B MOAKOPOBOM Marmo-
00pajoBaHHH Y4acTBYeT KaK NPHMHIMBHAK, TAK M "MCTOUlEHHAA" MAHTHA.

B reveHHe KOHTHHEHTANbHOW cTajiuH (BOIMOKHO, H paHblle) HauMHaeTCH
reHepauMA MarM CMeIUaHHOTO FeHeIHCa ¢ YYACTHCM MAHTHRHbIX HCTOYHHKOB H
KOHTHHEHTAILHOR 3EMHOM KOpPbI, 8 TAKKE ¢ BOB/IEICHHEM B MPOLECCHI [UIABIIE-
HHA BELIECTBA OKEAHWMECKOil 3eMHOH KOpbl, NPeNCcTaB/IEHHOrO TONEHTOBLIMH
Ga3anbramH, HIMEHEHHBIMH B NpOLEcce BIAMMONEHCTBHA ¢ HArpeTbiMH MOp-
CKHMH BoflamH. BciieficTBHE 3TOrO B 30HaX NEPex0/ld OKeaH — KOHTHHEHT UIH-
POKO, Pa3BHBAIOTCA AH/IE3IMThI W APYrHe NPOAYKThl HABECTKOBO-LLEIOYHOrO
MArMaTHaMa.

E.B.bubukoea

YPAH-CBUHULOBAR M30TONHAA CUCTEMA
B BYNKAHWYECKKWX NOPOAAX

llalOKOE H30TOMHO-TEOXHMHUYCCKOE H3IyueHHe COBpPEMEHHLIX BYJIKaHW4e-
CKHX MOPO[ MO3BOJNIMIO Pa3pellinTe MHOTHE BONPOCH], CBA3IAHHLIE C HCTOYHH-
KOM MarM, riybunoil ux sapoxkienus, mMaciuraBaMu npoueccoB KOHTaMHHa-
IHH, B TOM YHCNIE HAaKOIUIeH GoMblioi akTHIECKHA MATEPHAN O MOBEIEHHH
YPaH-CBHHUOBOI H30TOIHOH CHCTeMBI B Iipouecce (JOPMHUPOBAHHA BYJIKaHHYE-
ckux nopoa. ITokasano, uro coBpemennbie Ga3anbTel OKeaHHuecKkux obnacred
GOPMHPYIOTCH C MaHTHAHBIMH XapAKTEPUCTHKAMH H30TOIHOrO COCTABE CBHH-
1A, KOTOphle OTPaXaloT HIOTOMHYK HEOAHOPOIHOCTh BEPXHEH MAHTHM H rio-
Banchbie npoueccs ee Auddeperimannn. YcraHoBlIeHHE yPaH-CBHHIOBOTO H30-
TOMHOrO PABHOBECHA — NPOLECC [UIMTE/IbHBIH, YTO BBI3BAHO PAINMHYHOH MO-
OBWXHOCTBK) 3THX JIBYX 37IEMEHTOB IIpH 3NHreHeTHYeCcKoM mnpeobpa3loBaHHH
BY/IKAHHYECKHX MOPOLL.

370 OrpaHHYMBAET MPUMEHMUMOCTb yPaH-CBHHIOBOIO H3OTOMHOrO METOM1Aa
VI NAaTHPOBaHHA (haHepO30HCKHX BY/IKaHHYECKHX TIOPOJI N0 NOPOME B LETOM.

TlpuMeHenHe ypaH-CBHHIOBOIO H30TOIHOrO METO/IA [IATHPOBAHKA 10 MOpO-
fle B uesoM A cnaboMeTaMophHIOBAHHBIX PAHHENOKeMOPHHCKHX BYJIKaHH-
YeCKHX MOPOL JIaB&JIO NONOXHTeNbHbIl pesynbrar (Sinha, 1972; Vidal et al,,
1980). Onnako paBeHCTBO NOJYYEHHBIX BO3PACTHBIX J3THPOBOK JUIA BYJIKAHH-
geckux nopox (3,29 mnpa. ner mna cepun Oubeppaxt, Hbivas Adpuka;
2,65 mnpa. ner s nosca Cyomycanmu, GUHAAHINA) ¢ BO3PACTOM MPOpPBIBAI0-
IHX 3e/IeHOKaMEHHbIE 0ACA IPAHHTOB CBHAETE/ILCTBYET O TOM, UTO 33KpLITHE
YPaH-CBHHIOBOM H30TOMHOH CHCTEMBI B [OpO/ie NPOH3OUIO NPH HH3KOTEMIle-
PATYpHOM MeTaMopdH3Me, CHHXPOHHOM ¢ BHepeHHeM Gojlee NO3AHKX rPaHH-
TOB. .

JaTHpoRaHHe ypaH-CBHHIOBBIM H3OTOITHBIM METOIOM TI0 FOpOHe B UenoM
BRICOKOMETAMOPGHIOBAHHBIX HCXOMHO BYIKAHHYECKHX NMOpon (ABymupokce-
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HOBBIE KPHCTA/UTOCTIAHIIbB) HE NpPEICTABIACTCA BOIMOKHBIM, HEO B X0Jle MeTa-
MOpdH3Ma IPaHYITHTOBOM DALMH NPOHCXOMHT BBIHOC M3 NOPOJ, ypaHa, HTo NpH-
BOJMT K MOJYYEHHIO PEIKO 3aBLILICHHBIX H30XPOHHBIX NATHPOBOK.

Jina AaTHPOBAHHA BYIKAHMYECKHX NOPOJL YPaH-CBHHUOBBIM H30TOIMHBIM
METOJIOM YCHEIUHO IPHMEHATCA aKIECCOPHBIE IHPKOHEI, MHHEPANOI HIECKHE
0COBEHHOCTH KOTOPBIX — HIHOMOpdHbIe POPMBL, TOHKASA BHY TPEHHAN 30HAIb-
HOCTH — CBHAETENBCTEYIOT 00 HX MarMaTHiecikom npoucxoxienuu. Kak npasu-
110, AKIECCOPHBIE NHPKOHB! H3 IOKeMOPHHCKHX BYIKaHHYECKHX NOPOIL He HMe-
10T BHYTPEHHHX ANEDP H HE CONEPKAT PENIMKTOBOTO PAJHOreHHOr o cBuHita. [oa-
TOMY H3OTOINHBIE BO3PACTBI, ONpPEAENEHHbIE N0 3THM LUHPKOHAM, COOTBETCTBY-
0T BpeMeHH ByKanuamMa. [1o aKueccopibiM UHPKOHAM BYIIKAHHYECKHX I10POIL
onpefieNiel BO3pacT 3eneHokamennoro mnosca [lunbopa (Ascrpamus) B
3,45 mapa. ner (Pidgeon, 1978), ycraHoBneHa JIIHTENBHOCTE NPONECCOB BYII-
KAaHW3Ma B npefenax 3eneHokamensoro nosca Yuu-Jleik (Kanana) s 200 s,
mer (Nunes and Thurston, 1978). Hamu 1o aKkueccopHbiM UHMPKOHAM OLIEHEHO
W popMHpOBaHIA KOHKCKO-BEPXOBUEBCKOH CepHH YKPaHHCKOro uia p

. 3,25 mnpa. ner, syaxanutos Koiikapckoi crpyxtypsl Bantuiickoro umra —
B 1,93 mupa. Jier, ByIKaHUTOB MailakcKoil ceutsl Ypana — B 1350 mum. ner.
- B akueccopHbix UHPKOHAX K3 (aHEePO30ACKHX BYIKAHHYECK HX TIOPOJT KOH-
THHEHTaNbHLIX 06nacred HHorna puKCHpYIOTCA BHYTpeHHue fjipa. Ho paxe npu
OTCYTCTBHH BHIMMBIX BHYTPCHHUX ANep B HHX, KAK MPaBWIO, HPHUCYTCTBYET
PENHKTOBbIH PANHOreHHbIH CBHHEL, 3aBbIUAKIIMA H3OTONHbIE JaTHPOBKH H
YKasbIBAUMA Ha BCe BO3PACTYHILYH PONb NPOLECCOB KOHTAMHHAUHH H aHa-
TEKTHYECKOE NMPOMCXOK/IEHHE MHOTUX PaHepOIOHCKHX BYIKAHHYECKHX MOPOJL.

.M. Mopoxoe
PYEUAWA-CTPOHILWEBLIE CUCTEMbI B BYTKAHOIM EHHbLIX NOPO4AX

B cBaan ¢ GuICTPHIM OXN@XAEHHEM BYTKAHOTEHHBIX TOPOJI MOMEHT Mep-
BHUHOH duicaisy Rb/Sr oTHOLIeH I B pa3nHuHBIX y4acTKaX NOPOIbI, Onpesie-
JIAEMBIH HIOXPOHHEIM BO3PACTOM, [0/DKEH COBIANATH CO BPEMEHEM HX CTAHOB-
. nenusa. Ilpy reoXpoOHOMOTHYECKOM H3yUeHHH BYIKAHHTOB Hd IBOJNIOUHOHHBIX
[HArpaMMax BO MHOTHX CNyvadx HabllioflaeTcs XOpoLuee THHEHHOE pacronoxe:
HHE TOYEK, d BbIYHCIIEHHBIE BO3PACTHI MIOMKPEIUIAKTCA HIBECTHBIMH Ie0NOrHYe-
CKHMH M MANeOHTONOTHYECKHMH [aHHbIMA, O/IHaKO HAPAMY ¢ ITHM NPUXOJIHT-
© CA CTANKHBATBCH KAK C 3aBLILIEHHEM, TAK M C JAHIDKEHHEM BOIPACTOB.

3aBbuienne KaXyllerocs BO3pacTa OOBIMAO CBA3AHO ¢ CYIUECTBOBAHHEM
ﬁmrtmmﬁ MONOXHTENABHOH KOPPENAUNH MEXY NePRHYHBIMH OTHOLIEHHAMH

S1/86Sr y Rb/Sr B w3yvaembix obpasuax. Ipu 3rom paibpoc 1oueK OTHOCH-
TEIBHO ANNPOKCHMMPYIOIMHX NMPAMBIX HA JBOMOUMOHIBIX AHArpaMMax, Kak
NpaBHIo, NMpeBblilaer JKenepuMenTanbhble OMOKH, OCHOBHbIE MPHYHHBI BO3-
HUKHOBEHMA TAKHX 3aBHCHMOCTeH: 1) IapieHHe IeTepOreHHON MaHTHH;
2) mnapnenue rereporeHHoi Kopbl i 3) KOHTAMMHAIWA MAHTHIHO MarMul Be-
IECTBOM KOPoBbIX nopof. [lapamerpsl perpeccun (BO3pacT M nepBHIHOE OTHO-
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wenne 87Sr/86Sr) xapakrepuayior Toraa He CTaHOBJIEHHE NOPOMBI, @ HEKOTO-
phie NpOolecchl, MPOMCXOMAIIME B MAHTHH WIH HIDKHHX HacTAX Kopbé._’ Oru% gm—
I'yT HMeTh FeOXPOHONOrHYeCKHit cMbic, ecii oTHowenus Rb/Sr u ®/Sr/°0Sr
B MarMe BO BPEMS HITHAHHA MPEeACTABHTENbHBI V1A COOTBETCTBYIOLIHX MaH-
THITHBIX WIH KOPOBBIX HCTOYHMKOB. JTO YCIIOBHE PelKO BBINONHAETCA H3-32
(PAKIMOHHPOBAHKA INEMEHTOB B mpoliecce IBOIMoOLHH Marm. Tlocnentee Bbl-
3BIBAET TPY/HOCTH H TIPH HATHOCTHKE CMEIIaHHbIX CHCTEM, HApYILasA KOppea-
IMOHHbIE 3aBHCHMOCTH MeXJly OTHOILEHWEM 875r/868r, ¢ omoit cropoms!, 1
Sr, a TaKKe HEKOTOPHIMH TIABHBLIME M BTOPOCTENeHHBIMH JnemenTaMu (S1,2r,
Nb) —~ c apyroi.

3aHwKeHHe KAKYLIErocs BO3IPACTa CBAIAHO C YPEIBLINAHHON CIIIOHHOCTHIO
METKOKPHCTAIUTHYECKHX BYIKAHKTOB, MpecTaBnAoumx coboit meractabuns-
Hble CHCTEMbl, CTIOMEHHbIe BBICOKOTEMIMEPATYPHBIMH MHHEPAIAMH, K perpec-
CHBHBIM M3MEHEHMAM B MPHCYTCTBHH XHKOH hasel, Brmovatoweii H; O u CO,.
Mumnepanornyeckie, XHMHYECKHe ¥ H3OTOMHBIC H3MEHEHHs, NPOMCXOIALIHE C
BYJIKQHHTAMH OCHOBHOFO COCTaBa, XOpOLIO H3yueHbl HA NMpHMepe rHapoTep-
M@ILHO NMpeobpaIoBaHKbIX OKeanwyeckux HazambTos. Baaumoneiicrene 6azram-
TOB C OKeaHWYeCKOW BOMOil BhidbiBaeT mpeobpasoBaHHe HEKOTOPBIX MHHEpa-
NIOB, TAKHX, KAK ONHBHMH H IUIATHOKNIA3, nobGaBleHne XWILHOTO MarepHana
(cMexTHTOB, KapbOHATOB) M MWIPALMIO BEIECTRBA BIIONb IPAHHIL MHHEPAilh-
HbIX 3epeH. [lonpmwknocTs pyGHIHA I TEHIEHUHMA K H3OTOMHOMY 0GMeHy CTPOH-
IHA MeA(LY JHIKON M TBepoii da3amMi B ITHX yCTIOBHAX, 8 TAIOKE BXOXKIEHHE
CTPOHIMA OKECAHHYECKOH BOMbI B KPHCTALTHYECKYIO peleTky HoBoobpasopan-
HBIX MHHEpanos oByCJIOBIHBAIOT HapylleHHe PYGHIMIA-CTPOHLIMEBBIX CHCTEM B
BYIKAaHWTaX. AHATIOTHYHOE TOBEMIEHHE OXHMIAETCA M JUIA KOHTHHEHTAIbHBIX
BYNIKAHOreHHBIX TOPOJI, TpETepreBlIMX HHIKOTEMNEepaTypHbIH MeTacoMarol.
Ha 3B0/0IMOHHBIX THATPAMMAX [UIA KHCIBIX BYNTKAHHTOB MOXeT Habmomars-
et MIGKITOUHBIA pa3bpoc Touek ¢ 3aHIDKEHHEM BBIMHCITEHHOTO BO3PACTa OTHOCH-
TENbHO BPEMEHH NEPBHYHOH KPHCTAIUIN3AIMH. ITO 0cOGEHHO XapaKTepHO [WIA
mHpoKnacTHuecknx nopop. Huakoremneparyproe Hapywenne pyOuumii-cTpon-
M BIX CHCTEM B BY/IKAHHTAaX CONPOBOMIAETCA B pAle aeB M3IMEHEHHeM
copepxanyii ApyTHX iemento, Hanpumep Cs, B, Fe®® u 150, a raoke H,0,
YTO MOXHO HCMONb3OBATh NpH aHarHoctike. Ilo-BHOMMOMYy, ycTaHOBNeHHe
BO3PACTOB HAUTHAHMA BOIMOXKHO TONBKO 1o o6pasuam, nerporpaduyeckoe Hay-
YeHHe KOTOPHIX HE MOKA3BIBAET BTOPHYHBIX THAPOTEPMANbHBIX H3IMeHEHHIi.
Kpome 710T0, CHCTEMATHYECKAA KOPPENAIMA CONEPKAHHA ST H TAKHX HeMO-
BunbHbIx anementoB, kak Y,Zr, Nb n P, AHorma Moxer yKa3biBaTh Ha COXpaH-
HOCTb pyOHINH-CTPOHIMEBBIX CHCTEM B BYJIKAHOTEHHBIX NIOPOJIax.

Taxnm 06pa3om, K pe3yrnbTaTaM, NOMyYeHHBIM PyOHIMIA-CTPOHIHEBLIM Me-
TOJIOM 1O BYNKAHWTAM, CIEYET OTHOCHTBCA OCTOPOXKHO. BoaMoxcHOCTS Onpe-
menerus 10 ofpasuam MEPBHYHOrO BO3PACTa KPHCTA/UIM3ALMH ITHX TNOPON He
MoxXer Owite ycTaHoBieHA anpHopH. IloaroMy BO3pacTHBIE 3HAueHHs 00x3a-
TENBHO [0JDKHBI KOHTPONMPOBATLCA [IPYTHMH reOXpOHONOrHYCCKMMH MeTofa-
mii. [lonesnoft oKa3pIBEETCA W BO3pAcTHAA HHOPMAINSA, TIONyIeHHAR NPH H3Y-
YEeHHH KOMArMATHYHBIX IHNAaGHCCANIbHBIX MHTPY3IHH.
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W.M.Mopozoea, M.M.Apaxenany, A.[.Py6nee
KAINMA-APTOHOBBLIE CUCTEMbI BY NKAHUTOB

Xopoiuo cTpaTHHUIMPOBAHHEIE BYJIKAHHYECKHEe MOPOMbI MMewT ocoboe
JHAYUCHHE NPH H3IOTOMHO-T€OXPOHONOIHYECKHX HCCIeOBAHMAX [UNA KOppens-
IHH, CO3JAHHA M YTOUYHEHHS LIKAbI reo/lorHieckoro Bpemenn. Kanuii-aprouo-
BBl MeToll, 00/ajasn WHPOKHMH AHATTHTHIECKHMH BO3MOXKHOCTAMH, T103BO/A-
€T IATHPOBaTh MHHEPAIbI B [IHAMNA30He OT MOKeMOpHA 10 mieictonesa. O6nacr
ApPHMEHEHHA 3TOr0 METO[a IPaHWYHT C TAKOBOH PAaJlHOYTNepoIHOro, Ha HEro
OMHPAIOTCA NPH COCTABCHHH INKaNb! GaHepo30HCKOro BpeMeHH, OH ABIAETCH
SMHCTBEHHBIM METOJIOM, HAa OCHOBE KOTOPOI'0 CO3[aHa IIKAA KAHHO30HCKOro
BPEMEHH. |

IIpH [aTHPOBAHHH FEONOrHYECKHX oﬁpa:maauun HCCTIEIOBATeNH HeH30ex-
HO CT&IKHBAIOTCA ¢ OCHOBHEIMM TPYIHOCTAMH HHTEPNPETALMH KAlWH-dProHo-
BBIX JIAHHBIX [UIA MoObIX NOPOJ HE3ABHCHMO OT reHesuca. OCHOBHEIE 3aTpy/iHe-
HHfA BBI3BAHB! NONYYEHHEM HCKOPNAHTHBIX 3HAYCHHH KalNWH-aproHOBOro BO3-
pacTa KOTEHETHUHBIX MHHEPAIOB HWKe HIH Bbillle HCTHHHOTO 3HaYeHWA J1aTH-
pyemMoro coObitia. "3aHiKeHHble” 3HAYEHHA KalWH-aProHOBOrO BO3pacTa
OOBACHAIOTCA MPOLECCaMi MOCTKPHCTAIUTH3AIHONHOIO HapylueHus Kanuii-ap-
FOHOBBLIX CHCTEM 33 CYET MHMIPAUMH PATHOreHHOr0 AproHa. ~3aBbilieHHBIE’
3HAUEHHA BOIPACTA CBAIBIBAIOT C NPHCYTCTBHeM Wabhirouroro Y0Ar, Pa3NIHYHO-
IO N0 CBOEMY IeHe3uCy.

PaccmarpuBad NMoBeeHHe Ka/lMH-aprOHOBBIX CHCT®M BYJIKAHHYECKHX [10-
POIL Clleflyer yuHTbhIBAT 0OIUME BO3MOKHOCTH M OTPAHHYEHHA MaHHOIO MeToMa
NPUMEHMTENBHO K chelHdHKe COCTABa, YCIOBHH KPUCTA/UIK3ALMH H reHesnca
nopoj. beicrpoe oxnaxaenue 3¢py3nBHBIX MOPOJL CO3MALT MPOCThIE KallMii-ap-
TOHOBbIE CHCTEMBI C TOUKH 3peHHA HX TepMHuecKoii ueTopuu. Murtepean Bpeme-
HH Mexny 06pajoBaHHeM OT/Ie/IbHBIX MHHEPAJIOB H 3aKPBITHEM HX KaJlMA-apro-
HOBbIX cHcTem Man. Takum oBpa3zom, BpeMa HX 3aKpPBITHA NPAKTHUECKH OMIH-
HAKOBO, HECMOTPA Ha PasfiMYMA B KHHETHYECKUX NapamMerpax MUrpaumi. Bein-
YMHBI KHHETHYECKHX NdpaMeTpoB 00eceqnBaoT COXPAHHOCT 4PIrOHA B TedeHHe
reoNorHYecKOro BpeMeHH NpH KOMHATHOH TeMnepatype. Bee 1o co3maer npen-
NOCLUIKH [I15 COBMAJeHHA KaJlHA-aproHOBBIX 3HAYEHHH BO3Pacia OT/Ie/IBHBIX
noponooGpasyioumx MuHepanioB Mexny coboii. [locnenuee ABnAercs enuHCT-
BEHHBIM KPHTEPHEM PeaibHOCTH BPEMEHH 3aKPBITHA KaJHil-aproHOBLIX CHETEM
H no3soAeT obCyIaTh ITH JaHHbIC ¢ TOYKH 3PEHHA ONpEe/IeHHbIX [eoNor-
yeckHxX coOpiTHil. CkalaHHOe He OTHOCHMTCH K METAaBYJIKAHHTAM, [IHCKOP/IaHT-
Hble 3HAYEHHS BO3PAacTa KOTOPBIX ONMPEeAesTCA CONKHOR TePMHIECKOH HCTO-

pHeii noNnMMeTaMOopQHIECKHX TOLI.
) Kpome TepMHYeCKHX NOTEPh, 3HAYEHHA BO3PACT4 BYIKAHHTOB MeHbLIE HC-
THHHBIX MOI'YT ObITh pe3y/IbTaTOM THIEPTeHHbIX H3MEHEHHH H HH3IKOTeMIlepa-
TYPHBIX NPOLECCOB HOHHOTO 06MeHa, 0COBGEHHO XapaKTepPHOTO [IA NMO/IBOMHBIX
BYJIK2HHTOB.
Creundprica ycnopuii KPHCTAILTH3ALHH BYIKaHHYECKHX NIOPOQ OMIpE/enAeT
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1 BOIMOKHOCTH MPUCYTCTBHA B HHX M3GHITOYHOrO aproHa, pas/iviHoro 1o ceoe-
My TeHesncy: a) M3GHITOUHBIH “yHac/He[OBaHHBIA KCEHOIHTAMH H KCCHOKPH-
crarnamu apros; ©6) H3BbiTOuHBIH MarMaroreHHbiH aproH; B) 3aXBaueHHbIA
armocd)epHBLi APTOH CO CMELLEHHBIM H3OTOMHBIM COCTABOM; T) W3DBITOUHBIH
apro (peHOKpHCTAIUIOB.

TpynHOCTH BbiJIeNeHHs OT/IEbHBIX COCTARIAIOIINX MHHEPANOB NPHBENH K
UIMPOKOMY HCTIOMbIOBAHMI0 [UIS [ATHPOBAHMA BanoBbix 06pa3iios, a oGHapy-
sxenne SOAr, He CBA3AHHOTO 1O CBOEMY TeHE3UCY C BOIMYIIHbIM,CIOCOBCTBORA-
110 CO3MaHAI0 H &aasmm KaJIHA-aprOHOBBIX mm(t)pounmx METOL‘IOB B KOOpIIH-
narax 40Ar — 40K; 40A:I36Ar — 40 364, 4 Ar£36Ar o=l Ar,f36Ar. Pac-
CMOTpeHHE OCHOBHBIX Pe3yNbTATOB KAIHHA-aproHOBOI0 H3OXPOHHOrO METO/1a B
COYETAHHH C BO3MOXHOCTHIO MOJNYUeHHA JIOKHBIX NHHEAHBIX KOppenAlMi H
M30XPOH CMELIeHWs, "H30XPOH', TPYIHO reoXpOHONOTHYECKH 00 BACHHMBIX, 3a-
CTBNACT KPHTHYECKH OTHOCHTBCA K NMPHMEHEHHI0 HIOXPOHHBIX TIOCTPOECHHI H.
HCKaTh [JOTIONIHUTENIbHbIE KPUTEPHH peanbHOCTH uHdp B pasbope Ha MEHEpaTh-
Hele dpaxipii. Bonpoc 0 peanbHOCTH KaNMil-aprOHOBLIX HIOXPOH MO BYNKaHH-
TaM CTaHOBHMTCA OCOGEHHO NMPHHUMNHANBHLIM NPH TOJIY4eHHH BeTHYHHBI nep-
pimoro orsomenns Y0Ar/30Ar ke anavenws, cofictBenHoro armocdepHo-
My aprody. OBcykeHne 3TOro JIMCKYCCHOHHOTO BOIpOca TpeGyer mpuBiede-
HHSL 3HAHMI 110 FEOXHMHH H KOCMOXHMHH H30TONOB BCEX HHEPTHBIX ra3oB.

A.H.Komapos
AATUPOBAHME BYNKAHWYECKKMX NOPOA METOAOM TPEKOB

JiauHbii MeTON B ANEPHON re0XpOHONOTHH Halllesl NOCTOAHHOE, XOTA H OF-
panmuensoe npuMenenne. Ilo cparHenmo ¢ IpyTuMH ee MeToniaM# OH obnadaer
PANOM MpeHMYIIeCTB: HCIONB30BaHHe HeDGOMNBILOTO KONHYECTBA MMHepaa
BIUIOTH /10 OT/AENBHBIX 3€peH; NATHPOBAHME B MHTEpBANe OT AECATKOB [0 CO-
TeH THICAY JIeT — TPYINHOM MJIA JPYTHX METOHOB; YCTAHOBJICHHE 3aHIDKEHHA
BO3PAcTa B Pe3yNbTaTe TEPMHYECKOro COBBITHA H KOPPEKIHA TAKOTO 3aHIDKe-
uua. Kpome Toro, Meton He TpeGyer cnoxHoit annaparyps! (uckmtouan oBmyde-
HHe o6pasuoB B AnepHOM peaktope) . K HelocTaTkaM MeTo/la OTHOCHTCA TOTe-
PR HAaCcTH TPEKOB B XO[e Treonorvueckoil HCTOPHH, YTO BEI3BIBACT 3aHWKEHHE
Bo3pacta B Gonee npepnnx o6pasiax, a TaKke COKpallieHHe Kpyra MHHEpAJIOB
¢ TpebyeMoii KoHueHTpauHeit ypasa. Jlannbiii Meton nanBonee npuronen mna
NATHPOBaHHA MOJIOJIBIX BYNIKAHHYECKHX 0Opa30Banmii.

Jina NATHPOBAHWA BY/IKAHWTOB B OCHOBHOM HCMOMBIYIOICA BYJIKAHHYE-
CKOe CTEKJIO W aKIeCCOPHble MHHEpassl — aNaTHT, UMPKOH M cen. [lpu naru-
POBAHHH BYNIKaHWYECKOrO CTeKJIa, KaK NMPaBWIO, MPHXOMUTCA CTANKHBATHCA C
TOH HWIH HHOH CTeneHsI TEPMHUECKOTO OTXHIA CTIOHTAHHBIX Tpexos, Omrako
[ABHO MpPHMeERsAEMBIH METOM KOPPEKIHKH IO pa3Mepy TPeKOB H HOBLIH “mnato™
METO/1 NIOIBOJIAIT YUHTEIBATE HOTEPIO TPEKOB H ONpPE/IeNATE MCTHHHBIA BO3pacT
munepana. lupxok u cen obnanawT 3nawuTentHo Gonee BEICOKOM, YeM cTeK-
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710, COXPAHHOCTBIO TPEKOB, CRA3H C YeM NPH OTCYTCTBHH HANOXEHHBIX NMpO-
[eccoB B ITHX MHHCpanax Me30-KaiHO30HCKOro BO3pacra COXpPAHAKTICA BCe
'|'p¢]cﬂ H He Tp25)'CICﬁ BBEJIEHHA NONpanokK, Coxpauuocn TPpeKOB B AMATHTE He-
CKOMBKO XYKe, YeM B upKone u cene, Ho Bee ke B ofpasiiax BO3pacToM NpH-
mepio 10 100 M. ner oBbraHo e HaGmonaerca OTXKHIa TPEKOB.

CyImecTBy0T paanuiihle METOJIHYECKHE MpPHEMbI JIATHPOBAHHA aK1eccop-
HbIX. MHHEPAIOB, CBA3aHHBIC C PErHCTPAlHEN TPEKOB HHOYUHPOBAHHOIO Jene-
HHA 235y, KOTOpBIE ONpe/IeNsAoT coaepiKaHne ypana B Munepanc, neobxonu-
MOe Ui yCTaHOBIeHHs Bo3pacta. MHayumpoBaHHbie TPEKH PErHCTPHPYIOT JIH-
G0 BO BHelHeM feTekTope, NGO B CAMOM MHHepane ¢ ODKMIOM wid Ge3 oT-
JHTa CNIOHTaHHLIX TpeKoB. BuiGop cnocoba 3aBHCHT OT COJIEPXKAHHA M XapaKTe-
pa pacmperleNieHHa ypana B MUHepaie, yCTORYHBOCTH NOC/IE/IHEro K TPaBIICHHIO,
HAJTHUHA CXOIHBIX C TPEKAMH Hes/lepHbIX fedeKToB U ap.

OcHOBHBIE TMOTPEUIHOCTH METOA CBA3AHBI C OMNpe/IeNieHHEM KOJIHYecTBa
TPEKOB CMOHTAHHOTO M HWHAYUMPOBAHHOrQ MAENCHHA YpaHa H HHTEHCHBHOCTH
HeHTpoHHOro ob6nydyenus MuHepasa. B nywiem ciyvae norpeuiHoOCTs onpenene-
HHA Bo3pacta cocrasnaer 4 — 8%, oHako A oyenb Mosoabix obpasuos Ita

© penuunita MoxeT OBITh 3HAUHTEIILHO BBIIIE H3-33 CTATHCTHYECKH MAIOr0 KOJH-
YecTBa CMNOHTAHHBIX TPEKOB. B CBA3M ¢ HEOMpee/IeHHOCTbI0 KOHCTAHTBI CKO-
POCTH CTOHTAHHOIO MENIeHHA YpaHa PeKOMCH/IYeTCA HMCMONb30BAHWE BO3PACT-
HBIX 3TaNOHOB. B pane paGor npopeneso ogHoBpeMeHHOE AaTHpoBanue o6pas-
LI0B METO/IOM TPEKOB M KalHH-aproHdBeIM METOJOM, KOTOpoe M0Ka3ano, 4o
PeayNbTaThi N0 IBYM METOAAM PeKo padmivaiorca Gonee vem Ha 10%.

Cyna no ony6nHKORaHHBIM pPeayNbTaTaM, Hallle BCETO METO[AOM TPEKOB
AaTHPYIOT BYJIKARHOTEHHBIE NOPOMbl BO3IPACTOM OT NECATKOB ThICAY J10 [ECAT-
KOB MWUTHOHOB JieT: Ga3abThl, KHCNble KPHCTAIUTHYECKHE BYJIKAHHUTBI, MerUIbl,

- Ty(bl, IeM3bl, ByNIKaHHYeCKHe cTexsia. Meron ocoGeHHO LieHeH 1A nopox, co-
pepxauyx H3IOLITOMHBIA PaJHOTeHHbIH aproM, 3aTPYIHANUIMA KANHH-aproHo-
BOE [IaTHPOBaHHe. B BYNKaHOreHHO-0CaAOUHBIX NOPOJIAX METOIOM TPEKOB y/ia-
€TCA [AaTHPORAaTh CKY/IHYI0 BYNKAHHYECKYH KOMMOHeHTy. B nocnennem cyuae
TAKOE JIATHPOBAHKE BLIMONHAETCA NUGO0 Nno velnyikam crexsa, 160 no oTaens-
HbIM 3epHAM UMPKOHA. ECNH IMpKOH MMeeT paanuuHoe NPOMCXOXIEHHE, TO
TEPPHTeHHblH IMPKOH JIErKO OTNHYaerca no Gonee apeBHemMy BO3pacTy.

0.A.UWyxomokos, A.5.Bepxoscxuil
BNArOPOAHLIE FA3b! B BYTKAHWYECKMX NOPOOAX

Wmeerca TpH OCHOBHBIX pelepByapa GnaropoHLIX ra30B: MAHTHA, KOPA K
arMocdepa. OTHOCHTENbHAR PACIIPOCTPAHEHHOCTb M H30TOMHEIA cocTas Gnaro-
POMHBIX ra30B ITHX TPEX Pe3EpPBYapOB B 3HAUHTENBHOMH CTENEHH PaVIHYAKTCA.

. Atmocdeprnie GnaropoHeie Ta3b1 — 3T0 CMeCH NEPBHYHBIX M PATHOTEH-
HBIX H30TOMOB-NPOAYKTOB feralamii 3emian. Kopa — HCTOWHMK B OCHOBHOM
PAIHOr eHHBIX ra30B, XOTA B Hel CONEPKATCA A 3aXBAYCHHbIE aTMOChEpHLIE Ta-
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3p1. Mantua, nogobuo armocdepe, conepXHT Kai< NeppHiIHbIe, TAK H paiHOreH-
HBIE Ta3bl, HO B HHOM COOTHOIIEHHH.

Tl McenenoBaKKA AMEMEHTHEIX COOTHOLIEHHH 61aropo/IHEIX rasos B :yn-
KaHWIECKHX nogonax nanGonee WHPOPMATHBHA CHCTEMAa KOOpIHHAT BAKr/
130xe — 20Ne/36Ar. FxcneprmenTansisie TOUKH UIA NOPOJ CTICNHGHIECKOTO
tina ofipasytor Gosee WM Menee orpaxwuertsie obnacti. Hanpumep, o6nacts
NepBHUHBIX TUIAHETAPHBIX aj0B ABHO OTKJIOHAETCA OT ofnacreit NOABOMMBIX
623a15TOB OCAIOYHBIX TIOPOJL WIH TIOBEPXHOCTHBIX BOJL.

BcecTopoHHee HayueHHe pacnpoCTPAHEHHOCTH PAIHOTeHHBIX H3oTOMOB bnia-
rOPOAHBIX FA30B KOPhI B MHHEpAnax, NOpOAaX H B MPHPOTHBIX rajax BLIABKIO
3aKoHOMepHOCTH 06PAIOBAHKA W METPAIMH HX HIOTONOB LA 3eMIH B UeNOM.
OCHOBHBIC PAIHOTeHHBIC H30TONBI KOPBI B MOpAnKe yOhBaHNA HX pacnpocTpa-
Hennoct: “He, 404y, 21Ne. 3He. 13 Xe.l Xe, 13 Xe, 131xe,

B npouecce Murpamis npu aHdpyIHH H3I MUHCPATIOB, PACTBOPEHHBIX B Pa-
ciiaBe WM BOME, [PH 3aXBaTe PacTYyLMMH KPHCTA/NIAMH MuHepanos Grmaro-
pomHLTe rasel pasnensmorca. [Inanason waMenenuii cooTHOWeHHA GIarOpoJIHBIX
ra3os 3a cuer MX (PHIMKO-XHMHYECKOTO pa3fiefieHHs B NPHPOJe MOXET [0CTH-
raTh NATH NOPAIIKOB BEITHIHHBI,

Illipoicnit AHaNa30H BAPHALWI MEMEHTHBIX H MHOTHX H3OTOIHBIX COOTHO-
wennit GnAropoHKIX ra30B NO3BONAET HCINOMBIOBATL ITH COOTHOIICHHA UTA
MIYUEHMA MCTOPHH M TeHe3uca Bynmkawmyeckux nopon. Opmaxo cyuecrsyet
eme Hemano Heonpenenentbix TpynHocred. Tak, mobGan rnyGuHHas BYIKaHA-
Yeckad MOPOJia 'CONEPKHT KPOMeE IOBCHWIBHBIX ra3oB, KaK MpaBWIo, aTMOC-
tepHblii W KOpPOBBI KOMMOHeHTHI. Onpenenenie WIOTOIHOrO COCTaRa KBE-
HAIBHBIX ra30B Tpebyer OTAeNeHMA ARYX NOCHeNHHX KoMmoHeHToB. Petenne
ITOil 3a1a9M OCNOXHACTCA HeoGXOMMMOCTBIO yueTa Mpolecca TeMEHTHOIo
(paxuHOHUPORAHKA IOBEHITBHLIX a30B KAK B CAMOM MAHTHH, TAK H B Mpouec-
e NOCTYIIeHNA ITyGHHHOTO BelecTBa Ha NOBEPXHOCTS 3eMiH. 310 BOIMOXKHO
TONBKO C TNPHBIEYEHHEM ﬁmnwc 0 COOTHOMICHHM PAIHOreHHBIX HIOTONOB B
OBEHITBHBIX ra:uxegﬂel Ar, 4He/40Ar, 4He/! 35£ef) .

Ha ocHOBaHHH OLEHOK NpPOUECCA CMEIEHHA PAIHBIX KOMIIOHEHTOB M ane-
MEHTHOTO (PPAKIUMORKPOBAHMKS CleNaH B 0 COCTaBe HBEHWILHBIX ra30B B
noponax mantin: “He/20Ne % 10%, 4He/!32Xe > 107. M3 3rux nanmsix cne-
[lyeT, 4TO B M3OTONMHOM COCTABE HOBEHWIHHBIX HCOHA M KCEHOHZ €CTh M3IMEpH-
MAA [10/1A PAIHOTEHHBIX H30TOMOB ?SZ*Ne—-nponyma AIEPHOI @, N-peakiyy Ha
KHCIIOpOJie H KCEHOHE W [IeJIeHHSA 8U). 310 o3nauaer raioke, uTo crernens fe-
rasaluy BepXHeH MaHTHH OTHOCHTENBHO HEOHA H KCEHOHA Be/IHKA M CPABHHMA C
TAKOBOH 1A TEHA M OTHOLICHHA MEX(1y IOBEHHIbHBIMH HEOHOM, 8PrOHOM,
KPHITOHOM OYeHs Gnuaki K ATMOCHCPHBIM 3HAUCHWAM, A OTHOCHTENIBHOE CO-
AepXaHwe KceHoHa nosbnuexo. OfHako NocregHee CBA3AHO C EMEHTHBIM
GpaKUHOHHPOBAHKEM, TAK NTO MEPBHYHAA OTHOCHTE/IbHAA PACIPOCTPAHEHHOCTH
KCEHOHA COOTBETCTBYeT arMocdepHoil, BonpexH obienpHHATO TOUKe IpeHHs.
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B.1.Burozpados

U30TOMHLIE NPU3HAKKU BTOPUYHBIX NPEOEPA30BAHWIA
BYNKAHOMEHHbIX NOoPOA

B nocnejinee gecaTHETHE HHTEHCHBHO H3YHANHCh Ba3aibThi OKeaHHYECKO-
o JIHA M HX BEPOATHbIE AHANOIH B BepXax oHONMTOBBIX paspesos. [Tposenen-
HbIE MCCNICAOBANMA NOKA3WIH, YTO BAIWILTLI IHPOKO BIAMMOIEN CTBYIOT ¢ MOp-
CKHMH H [PeCHBIMH BOAAMH HA PAIHBIX ITANAX HX TEONOrHYECKON HCTOPHH, Ha-
YHHAsA, BEPOATHO, CO CTA/IMH MArMaTHYECKOr0 PACIUIABA W KOHYAA HHIKOTeMIle-
PAaTYpHBIMH TNPOLECCAMH TaIbMHPOJIH3a. ITH B3AHMOIEHCTBHA CONPOBOKIAIOT-
CA HAPYILIEHHAMH JIIEMEHTHBIX M H3OTOMHBIX COOTHOIUEHM B Basansrax 1 npu
BOAAT K HCKQXEHHAM PaiMONIOTHYECKHX IATHPOBOK.

OCHOBHBIM MEXAHHIMOM FOPAYEro B3aHMOLEACTBHA BOa — Ba3aibT ABIA-
ercA ryOMHHAA KOHBEKIMA NOBEPXHOCTHBIX ([OHHBIX) BOJI, BbI3BaHKaA Cy-
[IECTBOBAHHEM TEUIOBBIX MarMatHyeckux owaros. Mnen o riyBunnoi Temno-
BOHl KOHBEKIMH BOJL BepBbie YeTK0 chopmymposansl A M OBMMHHHKOBBIM,
@ BTOPOE POXIeHHe Nomyunnu B paborax AMepHKaHCKHX Heenenovarened. [pa-
MBIM [I0K23aTe/IbCTBOM HX PeasibHOCTH C/IYXKaT NAHHbIE 110 H30TONHOMY COCTA-
BY KHCIOPOIA K CTPOHLMA B Gas’aibTaX KAK M3 KepHOB GypOBbLIX CKBAKHH Ha
OKEaHHUECKOM JHe, TaK H B paspe3dax « OGHONHTOBLIX accouMaintit. B nocnen-
HHX Ge3ycnoBHO NOKA3kBAETCA, YTO r1yGHHA NPONMKHOBCHHA OKEaHHYECKHMX
BOJL IOCTHMraeT, N0 KpaitHell Mepe, HECKONIBKHX KWIOMETPOB, a8 BO3MOXHO, cOC:
TaBJIACT JIECATICH KHITOMeTpoB. banancosbie pacdersl, "CHOBaHHbIC HA COOTHO-
HIEHHAX H30TOMHOrO COCTABA CTPOHIMA MaTePHKOBOTO CIOKA, OKEaHHYSCKHX
BOJ H OKeaHWvecKHux 6a3anbToB, rOBOPAT O rIOGANBHOM XapaKTepe HIMEHEHHH
6GasanbToB NOJI BAMAHHEM LM PKYIHPYONIAX BoJL YacTo B cnyuasnx BeICOKOTEM-
MepatTypHbIX B3aHMOJEACTBMH Ba3aNbT — BONA He y/1aeTcA YCTaHOBHTL MHHEpa-
JIOTHYECKHE NPH3HAKH TAKOTO BIAHMOIEHCTBHA, H TONBKO H30TONHBIE KpHTe-
PHH NO3BONAKT PACTIO3HATS €T0.

B ycnoBHAX BYNIKaHHYECKHX OCTPOBOB WIH MaTEPHKOBOTO MOJIOKEHHA
BBICOKOHAIPETHIX NOPOJL CKOPOCTh H MACIUTAO! WHPKYNALMHK BOJL B HUX pe3ko
BO3PACTAIOT K NIPH HX B3aHMOMEACTBHH MOTYT BOHHKATh HOBBIC THIBI MOPO,
KOTOphIE MOXKHO NPHHATH 33 MArMaTHYeCKHe BBIUTABKH WK HddepenuHaTs
BasaTbTOBOTO BeluecTda. B OCTPOBHBIX HIH MATEPHKOBBIX UHPKYIALHOHHBIX
CHCTEMAX HAapaNly ¢ OKeaHWYeCKHMH YYACTBYIOT W IIpecHble BOJibi, 4TO 4acto
dUKCHpYeTCA B HHAKHX H30TONHBIX OTHOWEHHAX KHCIOPOAa nopos.

Ewme onHuM OYeBHMIHLIM [OKAIATENBCTBOM BbICOKOTEMIEPATYPHOIO B3u-
HMOJIeCTBHA BOMA — NOPO/1a ABJIANTCH NAHHBIE N0 HIOTONHOMY COCTABY Cepbl
_ B pacCeaHHbIX CyJbHIAX H KOAYeNAHHBIX pYAax Cpei BY/IKUHOrEHHBIX Mo-
poit. B nomaenmouiem GonsluAKCTBE CyyaeB H30TONHDI COCTAB CephI Cynbdu-
[OB CBHZIETETBCTBYET O ¢ NPOHCXOX/CHHH B Pe3ynbTaTe BhICOKOTeMIeparyp-
HOrO BOCCTAHOBJIEHHA OKeaHWYeCKOTro cylnibdara, a 310 0IHAYALT, YTO NMOPOIbI
NOfBEPTA/IHCE OKHCIEHHIO 34 CYeT CyTbdaToR UMPKYIHPYIOLMX PacTBOPOB.
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HaMeHenHst NOPOIt M HAPYILGHUA I/IEMEHTHBIX M HIOTONHBIX CHCTEM B HHX
MPO/IO/IKANTCA H HAa HHIKOTEMINEPATY PHBIX CTAAMAX HIMEHEHMIT.

Pa3npie JneMenTHbIE CHCTEMBI — NOKA3aTeNlH BO3PACTA — NO pa3sHOMY pea-
FHPYIOT Ha paccMatpHBaemble BO3fleAcTBHA. M3 Mcnonssyemeix ceromms mwis
HATHPOBAHHA JNIEMEHTHBIX NAP HanGOnNee YCTORUMBEI YPAH — CBHHEl B UHPKO-
HAX H caMapiit — HeouM. JloBOINBHO NIErKO HIMEHSIOTCA COOTHOLICHMA PyOH-
JIMA — CTPOHIMI M KaNHii — aproH.

[onyuaembie pasHLIMH MeTONaMH BOCNPOH3IBOIMMBIE IHAYCHHA PAIHONO-
THYECKHMX BO3PACTOB OTPAKAT BPEMA 3aKPLITOCTH COOTBETCTBYIOLIMX CHCTEM.
B nacrofuuee spems TPYAHO yCTAHOBMTB, KaK L&/1EKO OTCTOHT 3T0 BpeMs OT
MOMEHTA HINTHAHHA BYJIKAHHYECKHX MOPOL.

UM. T opoxos, M.A.Cemuxaros
PYBWAWA-CTPOHLMEBLIE CUCTEMBI B OCAOMHbLIX NnoPOAAX

Oca/tounble NOPO/IBI ¢ HX WIHPOKHM HaBOPOM ay THI€HHBIX MHHEDAIOB, K4-
3a10Ch Obl, O4eHb GNAaronpHATHLL U1 ONpECNelna BPEMEHH OCAIKOHAKOILIe-
HHA pYORIKA-CTpoHImesbiM MeToaoM. Oanako MHpOBO# oneIT yBekaaer B 06-
parioM. KapGouatei, 9BanopHTsl M BPEMHHCTBIE OCAIKH, IOCTHIAIOLHE H3OTOL-
HOTO paBHOBECHA ¢ MOPCKOH BOMOH B XO[€ OCA/IKOHAKOIUIEHHA, NPH J0BbIX
NOC/ENY 0K H3IMEHCHHAX (TePeKPHCTAITHIAIMA, IONIOMHTH3alUA KapBoHa-
TOB M [p.) ABASIOTCA OTKPBITHIMH CHCTEMaMH W18 pyBHIHA | cTpoHIusA. Py6u-
[HH-CTPOHUMEBbIE CHCTEMBI OfIOMOUHBIX TTOPOJl KOHCEPBATHBHLI B XOJIe [Ma-
TeHe3a, @ MHOT/la M aHXHMETAMOP(H3MA, HO OHM HECYT yHACNENOBAHHBIA pa-
JHOTEeRHBIR CTPOHUMI HCTOUHMKA cHOca. M3oTonHbil GanaHe pyGHIMA M CTPOH-
UMA TIHHHCTBIX MOPOJL onge elAeTCA CIIOKHBIMH, YacTO HenpeacKa3yeMbiMH
H3IMEHEHHAMH OTHOLUIEHHH Sr/sf’Sr 1 Rb/Sr Ha pasHbIX cTaIMAX OCANOUHOTO
WHKIIA.

BriBetpuBaHie HauGosiee CHIIBHO H3MeHsA €T Py OHIMIA-CTPOHIM B bie CHCTEMBbI
KPHCTANNTHUECKHX Nopod. Ysenuuenune orHowenus Rb/Sr u Hexotopoe yMeHs-
LUIEHHE CONEPKAHUA PAAMOreHHOTO CTPOHIMA B BBIBETPESIOM MaTepHalle cBA3a-
HBI C NPeHMYILECTBEHHOH noTeped OOBIMHOrO CTPOHIMA IUIATHOK/IA30M H pa-
JIHOT EHHOIO CTPOHUMA BHOTHTOM, a Takxke ¢ 0OMeHOM pagHoreHHoro u obsn-
HOTO CTPOHUMA MeX]ly BHOTMTOM M OKpYXKamilel Cpefo, T0rna KaK MycKo-
BHT H KB&pIl NMPaKTHYECKH coxgaumor CBOH pyOHIHI-CTPOHIIMEBBIE CHCTEMBIL.
Msotomioe otnoiuenue o/ Sr/808r p HOBOOOPA30BAHHLIX TIIMHHCTBIX MHHEpa-
NIAX — MOHTMOPH/UIOHHTE M KAOJHHHTE — 3aBHCHT OT BO3DACTa H COCTaBa Ma-
TEPHHCKHX TOPOA (MMHEPANOB) M KIMMara BeIBeTpHBaHHA. CTeneHs Hapylue-
HHA pyGUIMA-CTPOHUMEBBIX CHCTeM Bospactaer or Gonee rpyOwix dpaiumi
OpOJyKTOB BHIBETPHBAHMA K TOHKMM.

B xone nepeHoca W 3aXOPOHEHMA [JIMHUCTBIX NPONYKTOB BBLIBETPHBAHHA,
KoTOophie 06LIMHO mpeacTaBnAlT cobod cMmech IpeoGpa3oBaHHOIO OCHOBHOIO
H KHCIOrO MAaTepHand, H3OTONHAA TOMOTeHH3aLMA ST He JOCTHTAeTcH axe B
Haubonee tc Icoif ux dpakumu (Atnantixa, Yeproe u Kpaciloe mopsa) . Cme-
UIHBaHMC OGNOMOYHBIX IIMHHCTBIX MHHEPAIOB PAAIHIHOH Pa3MEPHOCTH, COCTa-

12



TaBd H HCTOMHHKA NPHBOAMT K JIATEP@IBHBIM BAPHALMAM KOHUEHTPAUHy pyBu-
JiHA K CTPOHLHA B OCA[IKax ojiHOro Gaccerna (mneficToueH ATIAHTHKH, NEpMB
CIIA u ap.) . Otcyrcreie ypaBHOBeNIMBAHIA H30TOMHOIO CTPOHLMA B Npolecce
M HENOCPE[ICTBEHHO TOCIe OTNOXKEHHA 0Cajlka MOXKET PHBOJMTE B [IBYXKOM-
NMOHEHTHBIX CHCTEMAX K NOABIIEHHI0 TICEBAOXPOH, MpecTaBAAwmMx coboi M-
E'f" CMELIHBAHHA C HAKIJIOHOM, KOTOPBIH 3aBHCHT OT Pa3iMuusl OTHOLUCHHH

Sr/%6Sr u Rb/Sr B OCHOBHOM K KHCIIOM KOMNOHEHTaX. JIMarHOCTHIECKHM
NPH3HAKOM TCEBIOXPOHBI CIYXKHT UETKA# KOPPe/iMOHHAA 3aBHCUMOCTE OT-
HOLLICHHi 8"Sr,p'865r u 1/Sr B usyuaembix 06pasuax.

MexaHn3M H30TOMHOA rOMOTEHH3AIMH CTPOHLUMA B TIIMHHCTBIX OCAIKaX -
910 npeobpa3opanHe W HOBOOBpPA30BaHKE rNMHHCTEIX MHHEPANOB B XOME NHa-
rexesa. JlerpHToBbie TIMHHCTbIE MHHEpANbl — KaoJMHAT W 2M-wuimt — copep-
ﬁT YHACNEIOBAHHbIA PA/IHOTeHHbIA CTPOHUMH, TOT[ld KaK OTHOWeHWe ©'Sr/

Sr B ayTurenHoM |Md-uwnnnTe M BeckMa CKJIOHHOM K HOHHOMY obMmeHy
MOHTMOPH/IJIOHHTE COOTBETCTBYCT OTHOLUEHHI0 B NOPOBBIX pactsopax. [lpeod-
Pa3oBaHHe KAOJHHHTA H MOHTMOPWUTOHHTA B 30HE [IHAT CHE3a C BOIHHKHOBEHH-
eM CTafH/IBHOH aCCOIUMAIHK MIUTHT — XJIOPHT CNOcOBCTBYET HIOTOMHOMY ypae-
HOBELIHMBAHHIO CTPOHIMA B TIHHHCTOH (paknuu. B KoHewHOM uTOre pyOHmmii-
c‘rpomenble CHCTeMBbI ITHHHCTBIX QpaKiKi B XOJe /lHareHe3a OnpeaensIcs
COOTHOMIEHHEM Pa3jIMYHLIX MOTH(HKAIHA WX IMaBHOro pyOHAMACONePKALIETO
mMuHepana — wiuta. B orcytersie Kaonuuuta M 2M-uwnia pyGujiui-crpon-
IMEBBIE HIOXPOHBI MO TOHKOIEPHHCTBIM (PPaKIMAM W ACCOUMHUPOBAHHBIM Kap-
GoHaTaM ¢ MepBHYHLIM OTHOILEHHEM 8 SrISGSr, PaBHBIM OTHOLUEHHIO B OKeéa-
HHYECKOH BOJIe COOTBEICTBYIOLIETO BO3PACTa, AATHPYIOT paHHui auarenes. Ilo-
BbILIEHHBIC 3HAYEHHA NEPBHYHOrO OTHOLUEHMA XAPAKTepH3YIOT MPOLECChI O3/
HEro auaredesa (kararenesa).

InaykoHuT — eMHCTBCHHBIA IIIHHHCTBIA MHHEPAN, JIENKO BbIIEIIACMBIH B
BHIle MOHOMHKHepaIbHOH dpakiuy, yacto (0cobeHHO B IOME3030MCKHX 01710-
JKeHUsIX) faer npeymenbiliennble Ha 10—20% mopnensHbie pyOHIHi-CTPOHIME-
BbIe BO3pAacTbl, KOTOPhIE MOTYT CYLIECTBEHHO Pa3/iH4aThcA B 00pasliax OiHOro
CTPATHIpadHYecKoOro ypoBHA. 3TO CBA3AHO I@BHBIM 00paioM ¢ JIerKOCTbIO
YHANCHHA PA/IHOreHHOro CTPOHIMA W3 pa3byXaloumux Cli0eB rjiay KOHKTA, 4 BO3-
MOXHO, H HEKOTOPLIM 3axBaToM pyGHINA U3 noposeix Bojfl. Pexe serpedanrcs
MPHMEPBI YHAC/IC[OBAHHOIO PAHOTEHHOrO CTPOHIMA B riaykoiure. Kucnor-

‘Haa oOpabotka yanser pyOuIHi w3 pa3byxawiuux cnoes H npubisokaer mo-
HenbHbIA BO3pacT K reosiorudeckoMy. PyGunuil-CTpOHLMEBLIE M3IOXPOHBI MO
PRayKOHHTAM COOTBETCTBYIOT IMOO0 BpeMeHH Iuarete3a (MpH NepBHIHOM OTHO-
wennn ©'Srf 8(’Sr, PABHOM OTHOLIEHHI0 B OKEaHHYECKOH BOJIE COOTBETCTBYI0-
uiero Bospacta), imbo Goee nosnEemMy coObITHIO (IPH OBbULIEHHOM TEPBUY-
HOM OTHOIUEHHH) . XOTH HeNocpelCcTBEHHOH KOPPEIAUHE MEKLY KOIHIECTBOM
pasbyxalouMx CJ0eB M CTEIeHbI0 3aHIKEHHA PyDHIHH-CTPOHIHEBOrO BO3pacTa
TJlayKoHUTa He 0BHapyxKeHo, (1A JATHPOBAHHA CleLyerT WCNOib30BaTh MHHE-
Pal ¢ HAHMEHBLUHM KOJIMYECTBOM TaKHX CIOEB: rNoGyJIAPHLIA, TeMHbIi, He-
DISHCIICHHDIH, H3 HH3KONOPHCTBIX nopox,
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AHXHMETaMOP(HIM — MOIHBIA PaKTOP NEPecTPOiiKH pyBuHit-CTpOHIME-
BbIX CHCTCM FNHHHCTBIX TOPOM. ITH CHCTEMBI OTKPBIBAIOTCA YXKe B YCIOBHAX
NPEHHTIYMNEUIHHTOBOA auun. PazBuTHE CNAHUEBATOCTH M BO3HHKHOBEHHME
4CCOUMAUMH CEPHUMT — XJIOPHT MOTYT CIIy/KHTh MHJIHKATOPAMM HapyILEHHA
py6upmit-ctponumenbix cucrem. A HX NONKOMA NEPECTPOHKH B TIIMHHCTBIX MH-
Hepanax pocrarouio Temnepatypbt 250°C u pasnenus menee 1 xGap. Harep-
NpeTauMs JaHHeIX Tpebyer 3HAHWA MHHEPAIOrHYECKOro COCTABA IIIMHHMCTOMN
(paximy, a TaKke HHIEKCA KPHCTALTHYHOCTH W oTHOWEHHA lggo/Igg| B Wwum-
1e. MHOrna nonesnsiMu OKa3blBAIOTCA BHILENAYMBAHHE TOHKOIEPHHCTON dpaK-
[HH CONIAHOA KHCOTONH M pyBUNMA-CTPORUMEBLIA aHAIN3 ero IIPOYKTOB.

I'pu naTHpOBaHUK OCAAOMHBIX NOPOJL 1O BWIOBLIM NPOGAM OCHOBHAA TPO-
Ginema COCTOMT B Pa3nMuHOf CNOCOBHOCTH MHMHEPANOB P23HOr0 XapakTepa
pasMepa K HI0TONHOMY ypPaBHOBEIUMBAHHIO CTPOHLMA C OKPYXKalollUeH cpeJioi.
Bospact omoxkenns Moxer GbiTh ONpeieNeH JIMUIL NPH YCIOBHH, 4TO B Havuans-
HOe BpeMA Marepuan 6bu1 XOpOLIO CMelllaH H HMen ONHOPOAHBIA H30TOIHBIA
COCTAB CTPOHLMA, HO paanuuHbie oTHolleHus Rb/Sr. CymecreoBanue juia co-
BPEMEHHBIX OKEeaHHYECKHX OCA/IKOB JIMHHA CMEILMBAHHA C OTIMYHBIM OT HyJIH
HAKJIOHOM CEpbe3HO OrpaHHYMBAET 3Ty BO3MOXHOCTb, XOTH B NIMTEpPaType M3-
BECTHBL IIPHMEpPBI TOJIYYCHHA CTPaTHIpadUuecKH HeNpOTHBOPEMHBBIX BO3pac-
108. B TO %€ BpemA M30TOMNHOE YPABHOBELIHBAHKE CTPOHLHA B NEIIUTOBLIX 110-
POAax, OuYEBMAHO, [OcTHraeTca npu cnabom MeramopdHIMe, KOIHa HETPHTO-
BblE MHHEPWIbl CTAHOBATCA OTKPHITHIMH CHCTEMAMH 110 OTHOMLIEHHI0O K pyBu-
JIHIO M CTPOHLMIO,

Taxknm 06pa3om, Ha OCHOBAHHH CYILIECTBYIOLIHX HbIHE IMITAPHYECKHX [IaH~
HbIX O NOBeAeHHH pyOHAMHA-CTPOHLHEBBIX CHCTEM HeJIb3A O[IHO3HAYHO MpelcKa-
3aTh cyMMapHbiii 3ddexT Bo3neicTBMA pasHoobpasHbiX dakTopoB Ha Ganakc
H30TONOB PYOMAMA M CTPOHUMA B OCAIOYHBIX noponax. [lepenexTHBa KoppexT-
HOrO HCNO/b30BAHHA PYOHAMH-CTPOHLMEBOrO METOMNA UIA JaTHPOBAHMA ONpe-
NEeNeHHLIX CTalHH IBOMOIMH TITHHHCTBIX NOPOM BKIK0YaeT yriybieHHoe nayve-
HHE COCTABA, CTPYKTYPHbIX OcoBeHHOCTeH W reHesnca pyGHIMHCOLEpPKALIMX
MHHEPAJIOB [IaTHpYyembIX 00BeKTOB.

A.M.Monoeun, B.H.Bunozpadoe

0B UCNONbL30BAHWW KANWA-APFTOHOBOI O METOAA:
AONA AATUPOBAHWA OCAOYHLIX NOPOA

Ilo HenapHero BpeMeHH OHOM K3 INMABHBIX NPOG/IEM Ie0XPOHOIOr#H b0
cocraBnenue obuieli reoXpoHONOrMMecKo WIKaNbl M YBA3KA e CO LKaio#
GHocTparArpadHuecKoil. ITa 3a/aua MOF/Ia PelaThest TONBKO MPH NATHPOBAHUH
¢oBCTREHHO OCANOYHBIX (INAaBHBIM 06PAa3OM INAYKOHMTOB) MM MarMmarHde-
CKHX NOPOJl, HMEIOUHX PerepHEle 3HaueHus. YCHHAME GOIBIIOro ynena we-
wiegoBarTenedi 3a/a4a penieHa, U CyIecTBYOMaA reOXPOHONOTHIECKAR Kala B
OCHOBHOM, BHIHMO, NPABHIBHO OTPAXKAET PeasIbHYI0 oﬁc‘ranoatgy ;
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B nociefiHee BpeMs Mepef reoSIorHieckKoi Hay ol BOIHHKIN HOBbBIE NPO-
GriemMbl, CBA3AHHBIE C OMNpe/e/IeHHEM JUIHTENIbHOCTH BCe Gonee pnpobHbIx crpf-
THrpadpHIECKHX eUMHMIL H 17106@BHOM KOPPENALMH Ieo/oriecikHx cOBBITHiIL
A 210 npembABIAeT HOBbIe, Goliee xKecTkHe TpeBOBAHHA K NPABWILHOCTH pa-
AHONOFMYECKHX [IATHPOBOK, ONpeNeNAeMOi NPex/ie BCero ypoBHEM Pa3BHTHA
IKCMEPUMEHTATBHO-HIMEPHTENBHON TEXHHKH. TOUHOCTE IKCICPUMEHTAIBHBIX
wamepernit Ar/K otHowenuii Bo MHOrHX naGoparopuax nocturaer 3% M BO
peex ciyyasx Moxer GbiTh OOBEKTHBHO OLEHEHA B K2XKIOM KOHKPETHOM H3-
MEpEHHH.

Topa3/io clloXkHee OLCHHTH TOUHOCTh JATHPOBOK M CTCHEHD HX HCKKCHHA,
CBAZAHHYI0 C aHAnNH3upyeMbiMH npoGamu, 37ech BO3MOXHO [1Ba [JIABHBIX HC-
TOuHHKa OLIMBOK: OUEHKA CTpaTHIpadhHYeCKOro NONOKEHHA MAaTHPYEMOH Npo-
651 H OlEHKA CTENEHH 3aKPhITOCTH MHHEPANbHON CHCTEMBL,

OBBMHO NPHMEHSIOTCA 1B METO/lA ONpe/ie/IeHns HAIeKHOCTH HIOTONHBIX
JATHPOBOK OCAMIOHBIX NOPOML; ’

1. CpasHenue mwidpp Bo3pacTa, NOMYYeHHbIX MO OCANIOMHBIM (ITAYKOHHT),
adyausiibiM (Gasanetel, Tydb) H HHTPY3UBHBLIM nopofam. OH OrpaHHuHBa-
eTCA IUIOXO0i CTpaTHrpadMUuecKoi CONOCTABMMOCTHIO OCAJIOUHBIX H MarMaruye-
CKHX TONII H He BCErjla OYeBHIHBIMH BTOPHUHBIMH H3IMEHEHHAMH MHHEpAIOB
BCEX TPex THIOB NMOpol. :

2. Cpasxenne uHdp BO3pacTOB, MOMYYEHHBIX 10 OHOMY 06pasuy r1ayKo-
HHTA Pa3HLIMM M30TONHBIMH METONAMH (KWIHl-aprOHOBLIM, pyBHMii-CTPOH-
wHeBbIM M Ap.). CxojHble XMMHueCKHe CBOHCTBA Kalua M pyOuiMsa penawt
POIMOKHBIM HCKDKEHHE KaK NepBoil, T2K W BTOPOH CHCTEMBI B OIMHAKOBOM
reoxumiueckoil obcranopke. BaxHbie panHble MONyYeHsl NPH HCMOMbIOBAHHK
39Ar/40Ar Metonma, HO TPYMOEMKOCTL H BhICOKHE TpeBOBaHHA K annaparype
OTPaHHUMBAIOT II0KA ero IUMPOKOe lpuMeHeHHe. )

Ofa Metona MOTYT BHOCHTL Ry TRHWILY B HHTEpPMpeTalio WAp pagAoNori-
4ecKOro BO3pacTa, HIMEPEHHOTO MO [NayKOHHTY. . -

MonennpoBanie BIMAHMA TeONOHYECKHX MPOLECCOB HA 3aMKHYTOCTh Ka-
JIHA-AProHOBOH CHCTEMBI J1aeT WHTEpecHble Pe3yNbTaThl, HO MPAMLIE AHANOTH C
MPHPONIHBIMH YCIOBHAMH OTPaHHueHbl KPaTKOBPEMEHHOCTBIO IKCIIEPHMEHTOB.

Jleranboe pacdnesedHe OCATOYHBIX TONI PAIKONOrHUECKHMH METOIaMH
Tpebyer NOHCKA BHYTPEHHUX MHHEpaJOTHYECKHX H reOXHMHYECKHX KPHTEPHER
AYTHTeHHOCTH M HEM3IMEHEHHOCTH (MMM pAaBHOMIMEHEHHOCTH) TIIIayKOHHTA.
Takux obuienpH3RAHHBIX KPHTEPHEB Ha CEroHA HeT. Bo-nepBbix, 370 CBA3AHO
€ TPYAHOCTBI0 CTPATHIPaHuecKOo KOPPENALMK JaTHPYEMbIX [fayKOHHTOBbIX
ropusonTos. Hanpumep, onpeneneHus no rnaykOHHTaM ManeoreHOBOro Bo3-
PacTa NMPOBOMATCA MO 3aNajiHO-CBPONEHCKHM CTPaTOTHNAM, COMOCTaBHMOCTD
KOTOpPBIX ¢ APYTHMH PaitoHaMH MHpPa Mnoxa, a Buiienerne GHocTpaTurpadmue-
CKHX 30H B HHX BO3IMOXHO TONbKO ycnosHo, Crparurpadimueckoe nonoxenue
HEKOTOPBIX FOPH3OHTOB € IMIAYKOHHTOM B JIPYTHX paoOHaX MHpa WHOT/a BO0oG-
lie ycraHaBnMBaercA M3 ofumx npe/ICTaBNeHMIt O CKOPOCTH OCa/lKOHaKOoIIe-
HHA, Bo-BTOpBIX, HATHPYeMbIE rNayKOHHTOHOCHBIE TOPHIOHTBI, KAK MPaBHIO,
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He TOIBEPTAITCH COBMECTHBIM CTPATHTPaHICCKHM, MHHEPATIOTHIECKHM, Teo-
XHMMYCCKHM H PAJIHOTOTHYECKUM HecnefoBannuam. TIpoBojiiMble H3yueHHA He
CTABAT I1e/IbI0 AHAJIN3 MATEPHANA ¢ TOYKH 3PEHHA NPHTOHOCTH €ro [Uif H30T0N-
HOTO JaTHpOBaHMsA. Pe3ynbrarsl BO3PACTHHIX OMpe/ie/e Nl YaCTO MPHBOATCA
He TONMBKO 663 MMHCPANOrHIeCK Ol XapaKTepHCTHIH Npobbl riaykonuta, 06o-
CHOBaHHA ee CTpaTurpadpuIecKoro NomoKeHUaA H OIHCAHHA METO[UKH H3Mepe-
#HA, HO 1 6e3 yKa3aHHs NOTPeUIHOCTH H3MEPEHHA M KOHUEHTPALHW Kalud B
obpasue. IlyGnuKkauma Takux laHHbIX, HA HAIL B3TTIAL, HE[OMyCTHMA.

Hakomnel, BO3MOXHO, METOAHIECKH HEBEPHO NPAMOE COMOCTABJICHHE BO3-
pacTa, IONY4eHHOTO TIO [IayKOKHTY W MarMatwyeckum noponam. He nexmoue-
HO, YTO H30TOIHbIE CHCTEMBI I7IAYKOHHTOB NPHHIMITHAIBHO OT/IHYAITCA OT CHC-
TEM MWHEPANOB MArMaTHYeCKHX MOPOf 1O MPOMNOIDKHTENbHOCTH 3aKPBITHA.
310 BHI30BeT HeoGXOMMMOCTh pa3paboTKH OTAELHOH TEOXPOHONOTHYECKOi
WIKANbI, OCHOBAHHOM HA JATHPORKE OCAJIOMHBIX TOJII TONBKO MO /12y KOHHTY.
Tonoxenue eme Gonsire ycyrybGnaerca nmpu DaTHPOBAHHH NO IPYTHM TJIHHHC-
THIM MHHEPATIAM., :

Taxum ofpasom, meronuueckan Galza Ans MCNIONB3OBAHMA PaJHONOTHYE-
CKHX METOMOB NpH ApoGHOM pacu/ieHeHHH OCANOUHBIX TONuI oTcytcTBYyer. Ee
CO3[aHKe [I0JDKHO CTaTh lenbio Bymyumx uccnefoBanuii B 061acTH JaTHPOBA-
HHAA OCA/IOMHBIX MOpOM, NpHueM 3Ty npoGremMy ciiefyer paccMaTpHBAaTh Kak
KOMIIEKCHYI0, Fe0Noro-reoXMMHYecKy1o, PH YCIIOBHH [OCTATOYHO BHICOKOrQ
YPOBHSA KCIIEPHMEHTAIILHO-H3MEPHTEIILHOH TeXHAUKH. -

A.N.NMucuysin, B.M.Kynyoe

OKEAHCKWIA CEAUMEHTOIEHE3
W METOALI AATUPOBAHWUA JOHHbLIX OCAAKOB

Wayuenne mpoueccoB OKEAHCKOH CelMMEHTAlMH OXBaThiBaeT BpPEeMeEeHHOH
ymreppan Gonee 150 mnn.ier, Jannbie riy6ok0BOIHOIO Gy peHua, LOCTHKEHHA
rec{PHIHKH, PA3BHTHE METOMOB JaTHPOBAHHA NPHBE/IH K TOMY, YTO CTPATHIPa-
(bHA MOHHBIX OTNOKEHHH NMOJABEPINACH 3HAYMTEIbHLIM H3MeHeHHAM. B peayns-
TaTe OHAa CTaHOBHTCA rnobGanbHof, Bee Gombitie 060CHOBLIBACTCH ONpEIENIeHHSA-
MH BpEMEHH, T.e. OHA ABJIAETCA ke XpoHocrparurpadueii. [ina moangnero Me-
30308 M KaiHo30s rnobanmsHas cTpatrpadys, B TOM HHCIE H KOHTHHEHTOB,
Bce Gonpine 6asupyeTc Ha JAaHHBIX H3yueHHA KepHOB riybokoBomHoro Gype-
HHA, KopeHHBIM HIMeHeHHAM TIO[BEpINiach W IIKaNa YeTBEPTHIHOTO BPeMEHH.
Hamenenna B 970l 0GNACTH MOXHO CONOCTABHTL ¢ PEBOMIOLME B IEONOrHH B
CBA3H C TEKTOHMKOH IINT ¥ AaHALIMH reodusuici. CoBpeMeHHAA YeTBEPTHIHAS
HIKAIA OCHOBAHA YXe He Ha COOBITHAX B JIeMHHKOBLIX 06/acTAX, & HA HIYYEHHH
riryGOKOBOHBIX OTNOXKeH:, W

Pa3BHTHe reonorun M reoXHMEH OkeaHa Bee B Gonsnied creneHH coepxusa-
€ICA TOUHBIMM BO3PACTHHIMA ONpEME/IeHHAMH, HHIKOH HAEKHOCTBIO H paspe-
uaommedl cnocobrocTeio MHOrHX Metonos. Ha myTs passurus crparurpadmm
BBICOKOrO paspeilieHna HAXONATCA DONblHE TPYAHOCTH, CBA3AHHBIE C HEPABHO-
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MEPHOCTbI0 HAKOILTEHHA JOHHBIX OCAIKOB, ¢ UIMPOKO PAcNpOCTPaHEeHHbIMH AB-
JIeHHAMH TONBOJHOTO PAa3MbIBa, HEOTIOKEHHA H MEPEOTIIONKEHHA OCAIKOB, C
nepepaboTKOil BEPXHETO CIIOA OTIOXKEHHA OpraHHIMaMHu Gentoca (Bnorypba-
mua) . OmHcaHbl CITyuaH nepenoca ugesm{x dopamundep Ha 1-2 Tpic.xm. lpu-
MeHeHHe METOMA IATHPOBAHHA N0 14C pior/ia 3aTpyHAETCA MPUBHOCOM B COC-
tape 0610MOUHOM YACTH C CyUIH npeBHero KapGOHaTHOrO MaTepHalla HiH Opra-
HUKH.

Cranoputca Bee Goliee OUSBHIHBIM, YTO HH O[LMH H3 METO[0B [1a1 HPOBAHHA
He ldeT HAIEXHBIX Pe3yNbTaTOR, 4T0 HeOGXOIHM 1eNbli KOMIUIEKC METOA0B, H
510 B 3HAYMTENBHOH Mepe yCHOXHAeT ONpeNe/cHHsA, 3acTaBisel NpPOBOJHTEL
npe/iBapHTelIbHbIE HCCTeloBaHuA Ha BopTy CyaHa.

B Hucruryre oxeanonoruu AH CCCP B pesynbrare MHOIOJIETHHX HCCIIEN0-
paunit copmecto ¢ Panunensiv unctrytoM AH CCCP v npyrumu yupexnenns-
MH paspaboTas PanMOHANIBHBIA METONL H3yUeHHA BO3pacTa Ha DopTy cylHa H B
Geperosbix naGoparopusax. OH BKIIOY3ET KOMIVIEKC METOZI0B Onpefenennsa ab-
COMIOTHOTO BO3pacTa B coueTaHHH ¢ OHOCTpaTHrpaMYecKMMH HCCIS0BAHNAA-
MH, MarusTocTpaTurpaduei, TedpaxpoHONOTHEl, IHTONOIHEl, a B PAAE Ciyva-
eB M ceiicmocTpaturpacdmei. ’

CynoBoit KOMIUIeKe BKJIl0YaeT onpeielieHHA BO3pacra Iio l4c, CKOpoeTei
CeIMMEHTALIMA TaMMa-CTIEKTPANTBHBIM METO0M, KOHTPOJIb HyJIEBOrO FOpH30H-
T4 [0 DCKOJIOUHBIM J7leMenTaM, Guoctparurpadimo (OHaTOMOBBIE H PaHONA-
puH, hopamuuHbeps! WIAHKTOHHbIE # GCHTHICCKHE, PAITHONIAPHH, KOKKOMHTO-
dopuibl, B PANE CIYYAEB — CIOPbI M MbUIBLA) , MATHUTOCTpaTHrpadio, NpH Ha-
NHUMH TEIUI0B — TedpaxpoHOIIOrHIo, THTONIOTHYECKHE METOMbI KOPPENALMH H
HCTIONB30BAHHE MANBIX 3NeMEHTOB — HHOMKATOPOB OMNpeEleNeHHbIX CNOEB.
B mectax ¢ 0YeHb BRICOKHMH CKOPOCTAMH CEJHMEHTAIHH YCIELHO NPHMEHAET-
cs cammonsiit meron (210Pb).

B Geperosbix 11a6opaTopHAX JIOMONHHUTENIBHO ONpENENATCA H3OTOMHbIR
COCTaB YITIepofia H KHCNOpo/ia B KapboHATAX C LeNbio BhIAB/IEHHA HCTOUHHKOB
TIOCTYTUIeHHA TeppurenHoro matepuana. JlindpaxToMeTpHieCKUMH MeTONAMH
YCTaHAB/IHBAETCA KAUeCTBEHHLIH cocTaB KapBoHATOB, YTO HAPAMY C H3YYCHHEM
GHOreHHBIX OCTATKOB MMKPONANEOHTONOramMH faetr Gonbiue OCHOBaHWA CuH-
TaTh KapBoHaTHBIA MaTepHan MHCHTHBIM, NO3BONAET BHIABIATh YYaCTKH nepe-
OTNOXEeHHA WIH pa3MbiBa, NOCTYIUIeHHA ApeBHMX kapOoHatoB. Bo Bce Gonp-
HIMX Macirrabax UCrons3yerca KHCIIOPOIHAs LIKalia ¢ JATHPOBKAMH JUIA MO
HEKaHHO30#CKOro BpeMeHH, OUeHb BAKHAA U1A NabCPATOPHbIX CONOCTAB/IEHHH,
TocToAHHO NPUMEHAIOTCA HOHMI-TOPHEBBIH H HOHMI-NPOTAKTHHHEBBIH METONbI
B COYETAHHH C BHE[IPAEMBIM TPEKOBLIM, 2 B PAME C/Ty¥aeB H KaTHH-aprOHOBBIM.
PaspaGorans: metonst o6paborkn uubopmainu va IBM, noasonsmouMe ycKo-
PHUTh M NOBBICHTH HAIIEKHOCTh JATHPOBOK.
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H.M.Uepbax, J1.T. Jarunosuy, B.M.Ckobenes, O.M.Crpyeea

I NABHBIE 3TANbI BY TKAHUWYECKOM AEATENLHOCTH
HA TEPPUTOPWA YKPAWHbI

Bynkano-iiyronuveckue 0Bpa3oBanusa YKpaHHEL 110 I'e0JIOTHIECKHM YCIIO-
BHAM 3&JIerdaHHA MOXHO pasfle/liTh Ha CTPaTHGHUMPOBAHHbIE M NAHKOBO-CHII-
noBele. Mexay HMMI yCTaHABIHBACTCA ONpeEleNICHHAs [eHeTHIeCKasn H BPeMeH-
Haf CBA3b: NaHKOBO-CHIUIOBbIE TeJld, KaK Npaswio, 6osiee No3AHME N0 OTHOLIE-
HHIO K CTPaTtH(pOpMHBIM.

B apxee BbIABIEHO 1B KPYNHBIX 3TaNd IAJe0BY/IKAHHIMA:

}. Bonee pauuil 31ai NpeCTaBIeH BbICOKOMETaMOpP(HIOBAHHBIMH MOPO-
OaMH OCHOBHOIO, CPE[Hero, pexe yJAbTPAOCHOBHOTO COCTABOB (ayibCKad H
pHectpoBeko-Oyrckan cepus). Ilo cRoeMy XHMH3My OHH MOTYT paccMatpH-
- BaThCA KaK MeTaMOP(H3IOBAHHbBIC AHAIOrH BYIIKAHUTOB TONEHTOBOH CEPHH;
TIOJYHHEHHYI0 POJIb HIPAOT METABYJIKAHHTHI KOMaTHHTOBOM cepuH. Byrcauu-
ThI 3TOTO 3Tana [pesHee 3 Mipp.Jier.

2. Bropoii 3ran apxeiickoro naneonynxauusma CBA3H ¢ GOPMHPOBAHHEM
3e/IeHOKAMEHHBIX TIOACOR, CIoKeHHBIX Bonee pasHooGpa3nsiv HaBOPOM ByTIKa-
HHTOB OT YJIbTP4OCHOBHBIX J10 KHCJIbIX, TNpHYeM B ITOT MEPHO, CYUIECTBEHHO
BO3pAcTaeT POl KOMATHATOB, ONpelle/IeHHOe 3HAYEHHE NONTYYAI0T TAKIKe HIBe-
CTKOBO-1LENOYHEIE AHAE3NTBI, JALMTDLI, KBaplUesbie NOppHpsl. Bpems npossite-
HHA ByJKaHH3ma 3toro arana 3100 — 2900 mum.ier.

B npotepo3oe MOKHO BbIAGAHTH TPH KPYNHBIX 3TANA NAJCOBYIIKAHHIMA:
I €OCHHKIIMHAIIbHBIH, cyﬁnnarqaopmeum,m (HH noamieoporemmn) H IIaT-
(opmeHHbIH:

1. HauGornee panuwi, reoCHHKIHHANLHLINA 3Tall 3HAMEHOBAICA (hOPMHPOBA-
HHEM BYJKAHOTEHHLIX 00pa3oBaHMi TaBHbIM 00pa3oM OCHOBHOIO COCTaBa,
- MeTamMop(H3OBaHHBIX B [anbHeilleM B ycnosusx ampuGonHTOBOM, 2MHIO0T-
aMuBoNMTOBOM M 3eneHocnaHueBol dauni. TouHoe BpemMsa ByNKaHH3MA He -
YCTAHOBJIEHO, HO OHO OrpaHnyeHo uHrepsaiom 2700 — 2100 mum.ter.

2. MeraBynkanutel cyBmnardopmerHoro (Wi N03NHEOPOreHHOro) 3Tana
OTHOCHTENTBHO UIHPOKO PACNpOCTpPaHeHb! Ha KpaiHeM ceBepo-3amajie YkpawH-
ckoro wwura (knecosckan cepus). ITo COCTaBY OHM BAPBUPYIOT OT OCHOBHBIX
0 KHCTIBIX, XapaKTepH3YHTCA HOPMAIBHOH M NOBBILIEHHOH INENOYHOCTHI C
HATPHEBbIM M KAIHEBbHIM YKJIOHOM. Bpemsa NposABNeHMA ByIKaHM3Ma 3TOrO
srana 2100 — 1900 mnH.ner.

3. Tpersemy, wiaTGOpMeHHOMY 3Tally HPOTEPO3OHCKOrO NajleoBYIKAHHI-
Ma MpHCYLle IIHPOKOe PA3BHTHE IUE/IOUHEIX Da3anbTOB M JIMNAPHTOE, IATHPYe-
MbiX B 1,5 Mapa.er.

B noapuem pudee u cbauepoaoe TAKKE OTYETIHEO NPOABWIHCE TPH KpyNI-
HbIX IJTana BYNKaHWIeCKOH [EATENbHOCTH: BYJIKAHHMTBI TPammnoBoi ¢opma-
¥ — HA rpaHHie NO3[Hero pudes W paHHero naneo3os; GasanbThl  quabassi
FepUMHCKON JNOXH; Pa3sHo0GpasHble MO COCTABY BYJIKAHWTHAY NO3[HEr epLHH-
CKOH B gmmﬂicncoﬁ 30X,
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BoisaBiieHbl 0COBEHHOCTH IBONIOUMN BY TKAHWIECKOM [IEATENBHOCTH OT pam-
HHX K TIO3[MHHM 910XaM, pHUYeM OT apxes K (aHepo3010 NPOIOIDKHTEILHOCTS
3MOX BYJIK4HH3Ma CYLIECTBEHHO COKpaiuaetcs, a An(@epeHuMALkA ByIKaHO-
reHHbIX 0Opa30BaHHIA BO3PACTAET, £
K.O.Kpary, C.5./Mo6ay-Xyverxo, N.M.opoxos,

0.A./Tegyerxoe, N.H. KpbfﬂOB

NPOBNEMb] AATUPOBAHWA WU KOPPENALWNA 3NOX BY IKAHU3MA
W OCAAKOHAKOMNNEHWA BOCTOMHOR YACTH BANTUACKOr O WIATA

Teonornueckas KOpPeNANMA [APCBHEHIINAX J1I0X BYJIKAHH3MA M OCAJIKOHA-
KOIUIEHUsA CBfi3aHa IMaBHBIM 06pa3oM ¢ TEKTOHWYECKHM cTpoeHuem Bantuii-
CKOTO IMTa: TeONIOTHUECKOH HCTOpHeH M TeKTOHHYeCKHMH [PaHMLAMM Tpex
reoBnokos — Kapensckoro, benomopckoro u Koneckoro,

CnoHOCTH YCTaHDBHeHIKB H30TONMHOIO BO3pacTa 310X BYJIKAHH3IMA H
OCa/IKOHAKOIUIeH!A 06yCloBNeHb! NoNMMeTaMophHIecKoil HCTOpHeEH IpeBHeH-
umx 06pasoBaHMil H BRITEKAKMEH OTCIO[A HEONPeneNeHHOCTH HHTEepnpeTauui
M30TONMHBIX AaHHBIX. [IpuMenenne pyBHIHI-CTPOHIMEBOTO METOHA B IaTHPOBa-
HHH METaoCal0uHBIX NIOPOM KONBCKOM, ﬁenomopcxdﬁ, NafoXCKOi, neyeHrcKoi
H CEro3epcKkoi Cepii I0KAa3ano, YT0 PerHoHanbHblit MeTaMop(hH3IM OT IpaHy K-
TOBOMH 10 3eMeHocNaHueBoH dauuii mpuBen K nepecrpoiike pyGuani-crpoHLme-
BBIX CHCTEM. BOSHHKHOBEHHE HOBBIX MHHEPABHBIX MAPAreHe3IHCOB CONPOBOXK-
Janoch NMOMHbBIM HJIH MOYTH NOJHBIM YPABHOBEIUHBAHHEM H3O0TOMHOIO COCTaBa
CTPOHLMA B pernoHanbHOM macuitabe. OueHKy Bo3pacta ceIHMEHTAlHH MeTa-
OCAJIKOB MOXHO IPOH3BECTH TONBKO KOCBEHHBIM METOMIOM, H KPHTHYECKH OHA
3aBHCHT OT CNPAaBEUTHBOCTH Mpennonoxenna 06 W3OXHMHYECKOM XapakKTepe
MeTaMopdH3Ma B perHoHanbHOM Maciutabe.

Ipumenenne ypaH-CBHHIIOBOIO MeTO[A TAKXKe HYXKIAETCA B YCTAHOBJIEHHH,
OrpaHWYeHHi NepecTPOiKH YPaH-CBUHIIOBOH CHCTEMbI IMPKOHOB TP MeTaMop-
¢uame. Menonbaoparre 2T0ro Merona [ gatHposanus cnabomeramopduso-
BAHHBIX BYJIKaHHTOB Tpebyer coBeplIeHCTBOBAHHA METOMOB M3BIEYeHHs Merl-
KHX LHPKOHOB M3 TOHKOKDHCTaNIWdecKux nopof. Bce 310 BbI3bIBaET HeoGXo-
AHMOCTb UCTIOTb30OBAHHA KOCBEHHBIX 06beKTOB (MHTPY3HBHBIX OPOM) ANA yc-
TAHOBJIEHHA BEPXHEH U HIDKHEH TPaHHIL By TIKAHOI €HHO-TEPPHUT eHHBIX KOMIUTEK-

' COB.

Mmerommecss HeMHOTOUNCIICHHbIe MPAMBIE H PAJL KOCBEHHBIX OTpeAerneHii
BO3pacTa BYNKaHHTOB Wi ¢dyHnamenta Qenno-Kapensckoro kpaToHa 1nosso-
TIAI0T CHENATH BHIBOJ O CMEIIEHHH BO BPeMeHH IHIOTEHHBLIX NPONECCOB B Ha-
TpPaBJIEHHH ¢ I0r0-BOCTOKA Ha ceBepo-3aman ot 3,0 go 2,65 mnpm.ier.

Iinsa Benomopckoro u Konbckoro reo6nokos, rie nopomst MeTaMopdn3o-
BaHbl Gojlee CHIBHO, MMEIOTCA JIMIIL KOCBEHHbIE [aHHbIe O BepXHeH rpaHHie

- ByIKaHH3Ma H OCA/IKOHAKOIUIEHHA, ONpelenseMoii ypaH-CBHHIIOBbIM, CBHHEI-
CBHHUOBBIM M PYOHAMHA-CTPOHIMEBLIM METONAMH M pasnoit 2,8-2,7 mnpmLner.
OPPe/IALAI0 3MOX apXeickoro BY/KaHH3IMA B pajHbiX reobnokax mexmy
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COBOH MOXKHO NPOM3BECTH JIHLLD NMPH HCMIONBIOBAHHH CTPYKTY PHO-MeTaMop -
YECKHX LKA, & TAKKe FEOXHMHYECK X TaHHBIX JUI4 MerabasanbTos, npHCyTCT-
BYIOLUMX BO BCEX paspesax. ;

Bynkaunam,Gosnee monos1oi uem 2,7 MipfLiler, ltMpoKo passut B Kapess-
ckoM H KonbckoM reofiiokax M KOpPpenHpyercs Ha reosioro-TeKTOHHYECKOH
ociose. B Kapenscikom reoBnoke MMEOTCH MpAMBIE ONpEe/eHHA [0 IHPKO-
HaM BO3PACTA CYMHHCKHX KBapueBbIX NMOPQHPOB M ATY/IMiACKHX AHaGa3oB
(2140 mnu.ner), orpaxanwmMe BpeMs MX KpHcTannusaumu. Hcnomesoanue
PYOMIMA-CTPOHUHMEBOI'O METOfA MO3BOJIHIO YCTAHOBUTH MHHHMATBHBIH BO3-
pacT JUIA NPOTEPO30HCKMX BYIJIKaHOreHHO-ocanouHbix mopon: 1800 mumm.jier
BIA (YMHACKHMX KBapueBbix nopdupor ¥ 1650 muH.Jier — s cerosepekux
(ATYIMICKMX) M MEYEHTCKUX TMOPOL, YTO MOXET COOTBETCTBOBATH BPEMEHH Me-
Tamop(Hu3IMa H MeTacoMaTo3a.

M.A.T: abpuc, J1.H.Osyunrukos, A.H.Crenavos
W30TONHOE AATUPOBAHWE 3NOX BYNKAHU3MA HA YPANE

. Bynkaorennsie 0Gpa3onaHus HIBECTHBI Ha Ypare BO BCEX KPYIHBIX CTpa-
THrpaHUeCKHX NOApa3/ie)leHHAX BEPXHEro NpPOTEPO30#H, BO BCEX CHCTEMAX Md-
Ne0305 H B HIDKHeM me3o3oe. Ouu paszrnooBpasuel 110 GOPMaLHOHHONA NpUHAL-
NEKHOCTH, M, HAVMHAA C KyJlalla ¥ 33aKaHIHBafA KOHIOM Maneo3os, obpasyior
TPH NOCTIE0BATEIBHBIX BreOCHHK ITMHAIBHO-OPOTeHHBIX (HOPMAUHOHHBIX Habo-
pa, cooTBercTeyomux GafikanbckoMy, KaleJOHCKOMY M FEPUHHCKOMY TEKTO-
HO-MarMaTHYeCKHM LHKIIaM.

HaoTomHoe [aTHpoBaiWe BYJIKAHHTOB NpPEICTaBIIAT 3HAYHTENbHbIE TPYLL-
HOCTH B CBA3H ¢ HeDIAroNpHATHBIMH YCIOBHAMM COXPaHHOCTH PalHOTEHHOIO
aproHa, KOTOPbIH YaCTHYHO TEPAETCH NPH NEPeKPHCTAUIHIALMH CTEKIId W IIpH
3ENEHOKAMEHHOM H KpacHOKaMeHHOM npeobpasopanuu addysusos. Hanbonee
HafexHbie 00beKThl — KaiHOTHIHBIE Y dy3uBHBIE H CyBBYNKAHHIECKHE TOPO-
Apl, 0BPA30BABUIHECA B MHOIEOCHHKJIHHAIBHBIX M TIO3/IHE- H TIOCTIE0POT éHHBLX
yenoeuax. Cpenu 3TMx nopon HaTHPOBEHBI B OCHOBHOM MO3IHENPOTEPO30ii-
CKHe, KeMOPHACKHE H TPHACOBBIE.

K nosguenporepo3oickdM ByJIKaHHTaM NpHHaUuIexar: panHepHbelickuii |
wenovHoR Ga’ansTony aickod cBuThl — 1588 mnu.ner; meraOGa3sHTel MyHBHH-
ckofl cBUTBI — 1370 mnu.ser; cpenuepudeiickne nopdupsr (nunapurbazans-
ToBas (OpMalMA) MalaKkcko# ceuTel — 1335 MuH.eT; nosgHepHdeiickue Ga-
3aJILTOHJIBI — 735 MUIH.JIET; BEHJICKaA IHIAPHTOBaH QOPMAIHA — BEPXH MaHb-
HHCKOM cBuibl — 590—560 mnH.ner; nosmuebaiikansckue (Benkembpuiickue
W KeMOpuiicKie) BYJIKAHHTBI: MalIMHCKHA Komiveke — 600-500 mun.ter;
kBapiessie nopdupst Hiasenerposckoro paiiona — 565 MIH.JIET; KHCTbIe 3¢-
(y3ussl cablieropcKoi, XOIbILOPCKOH, MyJl0/IMYCIOPCKOH H TANTANAHCKOMA
CBHT — okono 550 mmuJter; ksapkywckuii (530-517 mnn.gier) u nopuem-
neickuit (£:5-500 MiH.JIeT) KOMIUIEKCHI; KBapleBbie MOP{HPBI LIErPOBHT-
cKoit ceutbl (> 500 mutH.neT) .
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K aKTHBH3aIMOHHOH NoCnebaiKalibekol Gopmaumn (uaba3oBbix MWK pH-
TOBBIX NOP(HPHTOB OTHOCATCH WIEHbl BHCAYMHCKOR CBHTBI — 490-440 mun.
JIeT, @ TaKKe, BOMOXHO, JIHNAPHTOBbIE NOPHHPB! NAHKYIBIHCKOrO KOMILIEK-
ca — 465 MmH.JIer.

Cpeny (haHepO30HCKHX BYJIKAHHTOB aTHPOBAHbI NPECTABHTENN Kale/10H-
CKOr0 H TEepUHHCKOTO TeKTOHO-MarMaTHiecKux nuknos. K nepssiM otHoCATCA
GasansTonsl — 450—500 mum.ner, u cunypuiickue nopdupsr — 445—425 mn.
ner, Tarwibckoro nporuba, Ko BTOPEIM — NpeCTaBHTENH aHIe3uTOBOM (op-
MAIIHH CPEHEro [AeBOHA (ynyrayckas cBura — 375-360 mum.ner), Gazanst-
~ TpaxHIMnapuToBOi dopmaii (GepesoBcKas cBHTA TypHe) — 325 MilH.JleT, H
nunaput-6asanb1oBOl  GopMaliK - nepMH  (KYWIMYPYHCKMIl KOMIUteKC) —
240 munner. K cybmiatdopMeHHbIM Me3030HCKHM 06pa3oBaHUAM NpHHaUie:
AT IUNAPHTHI TYPHHCKON CepHH HIKHero Tpraca — 230205 mnn.er.

Cpenn cyOBYNKAHMYECKHX H MHIBHBIX OOpasoBaHHA B MHOTEOCHHKIIH-
HAIBHOH 30He Y paa LMpPOKOo pasBHTHI IOBeH/ICKHe rabbpoun/iel Tpannosoi Gpop-
MaiyH (9Tanel BHenpenus okono 1600, 1350, 1100 u 680 miunJer) ¥ BeHp-
cKkue wenouHbie paikn (600 munger). Kiuibie KuiibHbIe HOPOBI COMPOBOX-
gaiT DaiKaIbCKHe, KANEIOHCKHE W TepUHHCKHE IPAHHTOM/IbI (BO3paciHble
rpynnel okono 550—500, 380370 u 260240 mnuiter) . Boapacy nmunaputo-
BbiX Hexkos Ceseproro Ypaia paser 365 Miu.er.

Hsoronnoe paTHpOBaHMe KalHOTHIHBLIX BYJIKAHWTOB NO3BOJNSET pacwie-
HATH NETPOrpadHueckH CXO/IHbIE BYJIKAHOr éHHBIE TOJIIIUH, 910 HeODXOIHMO [UTA
BbIABJIEHHA HX HHIMBHIY&IbHOH METANIOreHHYecKoil cneunanusanny. Onnako
H KaWHOTHIIHBIE BYJIKAHWTBI NMOJABEPXKEHbl H3MEHEHHAM, BbI3bIBAIOIIHM HCKa-
JKeHHs BO3pacTHbIX 3HaucHui. Habiopaerca npsmas 3aBHCHMOCTD 3aHHKEHHA
BO3pacTa OT YBEJIHYEHUA COMIEPXAHMA BOJLI B MOPOJIE H CTENEHH pacKpHCTan-
nu3auMy crexkna. Mcnone3oBaHue BYJIKAHHTOB JUIA YCTaHOBIEHHA BO3pacTta
BO3MOXKHO TONBKO HPH O[JHOBPEMEHHOM METalIbHOM MHHEpAIOro-re0xHMHie-
CKOM H HeTporpad HYECKOM H3yYeHHH TOPOLL.

I".11. Gazdacapan

W30TOMNHARA NEOXPOHONOIMA
30dY3INBHO-IKCTPY3UBHBLIX ®OPMALLMA
ME30-KAWHO30f APMAHCKO# CCP
M CBA3AHHBIX C HUMW NMONE3HbIX UCKOMAEMbBIX

Ionseaer WIOr MHOIOJIETHHM I€0JIOrO-NETPOJION HIECKHM H AllepHO-Teo-
XPOHONOTHIECKHM HCCIIEA0BAHHAM YpPEIBhNaiHO HHTEHCHBHO, CIOKHO H MHO-
TOITAMHO NPOABIEHHOro Ha TepputopiH Apmsarckoil CCP (4 conpenentubix ¢
Helo paiiooB Manoro Kaska3sa) 3dy3uBHO-3KCTPy3HBHOTO MarMatHima, CBa-
3dHHLIX B HHM pynubix Qopmauui (Menb, MONMHO/EH, LWHHK, CBHHEL, 30/10TO,
HKEJE30 M 1P.) W HEMETAUTHIECKHX HCKOMAEMbIX.

¢ Teonoro-neTponorniecKHMH H HIOTONHBIMH METOMAMH HCC/IEAOBAHO CBBI-
ure 850 npencrasutenbHbIX 00pa3loB, 0TOOPAHHBIX H3 COTEH PA3HOBO3PACTHBIX
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(B TOM uncne U Hembix) Iddy3uBHO-IKCTpy3uBHBIX 0Bpasosanmii 1 130 oko-
nopymsix MeracomarnTop. Ipobeneno cpiire 1800 cepwit Kanuii-aproHoBsIX
JIATHPOBOK METOIOM H30TOMHOro pa3banicHHA ¢ HCIIONb30BAHHEM B KAuecTBe
MHJIMKATOPA2 MOHOH30TONA 38Ar. Pan HETBEPTHIHLIX BYJIKAHIMECKHX KyNO/NOB
JIATHPOBAH METO/IOM TPEKOB OCKOJIKOB fleNieHMit ypaHa. Otmensubie oGpasiisi
HCCNe0oBaHbl pYGHIHA-CTPOHLHEBLIM METOJIOM.

PeaynbrarThl PAHOMETPHUECKHX OTPE/IENCHHH NOATBEPHIATCA PAIOM
GHOCTpaturpaduieckd [ATHPOBAHHBIX BYIKAHOTEHHO-OCAIOYHBIX 0fpa3oBa-
HHi, MPOCNAMBAIOUMX MOLUHbUL CTpAaTHrpaduueckKuil paspe3 Me30-KalHO30s
ApMeiHH, | YCHELIHO HCTIONB3YIoTCA B paspaborike dyHIAMEHTaNbHBIX H NMpPH-
Knaubix npobnem reonoru Manoro Kapkasa, B coafanun kpynsomaciura6-
HBIX Fe0JIOrHYECKHX, B TOM YHC/Ie IPOrHO3HO-METATIOreHHIECKHX KapT, a TaK-
e B obcroaTensHoii paspaborice HOPMALMOHHOTO AHATH3A MarMaTHiecKux 06-
pasosaniii repputopin Apmsancioii CCP,

BhiAB/IeHa [IACKPETHOCTD 3¢(y3HBHO-IKCTPY3HBHOTO MarmMarHsMa u cas-
3aHHBIX ¢ HHM PYJIHBIX KOHUEHTpauwwi. B paspe3e Me30o-KaiiHO30HCKHX Marma-
THYeckux 00pa3oBaHmMil BBIAENANTCA ciemyoue hopmaimn (KOKAA H3 HHX
OCHOBAHA Ha aHanm3e W 0GoGieRky peaynsTaton Hecnenosanuit or 70 xo 140
XapakTepHbIX 06pasnoB BynKaHuTOB, nopsepruiuxcs or 120 mo 255  cepwit
PAIHOMETPHYECKHX AATHPOBOK): 1) cpenmelopckue; 2) BepXHeoPCKO-paHHe-
HeOKOMOBble; 3) BepxHemelsloBble; 4) CpeHEIOLEHOBhIE; 5) BepXHEdOlleH-
PaHHEeOJIHrolleHOBhIe; 6) BepXHEONHTOLEH-DAHHEMHOLIEHOBEIE; 7— TO3[He-
MHOIEH-PAHHEIUTHOLeHOBBIe; 8) cpenHeriHoueHOoBbIe; 9) BepXHEIUIHOLEH-TeT-
BepTHYHBIE.

YeraHoBNeHa NPHYPOYCHHOCTh BO BpPEMEHH PYIHBIX 3aJiedkeil pA3IMYHBIX
MeTauios ¢ 3 dy3NBHO-IKCTPY3HBHBIME HOpPMALIHAMH.

MeronoM TpexOB OCKONKOB [ieleHHA ypaHa BrepBhie ONpefeneH YeTsep-
THUHBIA BO3PACT PAllR KPyNHbiX Bymkadop Apmsuckolt CCP, pasusiit 2450 —
300 teic.aer.

H30T0NHO-Te0OXPOHONOrHUECKHMH METOMH OTIpe/ieieHbl BO3PacTHbIe 3Td-
nbt Ui popMaiHii MHO-TUTHOLEHA, YTO HMeer GONbIIOE 3HaYeHHE UL TOHMMA-
HUSA TIOCTIEHOBATENBHOCTH (POPMHPOBAHHA TPETHUHBIX BY/IKAHOTEHHBIX TOINIY
Manoro Kaskasa. \

PyGunuit-CTPOHIMEBBIM MeTOIOM BIepBbie [IATHPOBAHB! METABYIKAHHTHI
KpHCTA/UIHYecKOro QyHnaMenTa APMeHHH, aBluNe J0NANEe030iCKHe H Hpef-
BepxHekapGoHOBbIe BO3PACTHBIE 3HAYEHHA HX MeTaMOPdHIMa.
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H.M./MMasepos, ®.1.Bonsgpcon, 6.M.Censyos,
H.B. Yeprbiweea, M. b.Wearoe

rEOXPOHONOIMA KOHTUHEHTANBHOIO BY TIKAHU3MA ®AHEPO30A
(HA NPUMEPE PAWOHOB BOCTOYHOI 0 3ABEANKATNBA,
* CPEQHEA A3WKW U rAP)

[COHTHHEHTANIBHEIA BY/IKAHH3M B OTJENBHBIE NEPHOIb HaHepO30s NMpHBEN
K 00pa30BaHHI0 JHAYMTENBHBIX MAcc 3(dy3MBHBIX NOPOM, OGBLMNHO NOKAIHIO-
BAHHBIX B NpeJleNiax HATOKEHHbIX JIEIPECCHOHHBIX CTPYKTYP. 3HaueHHe H3oTON-
HO-TEOXPOHOJIOIHIECKOr0 H3YUeHHs BYJIKAHUTOB, Oa3HPYIOLIErOCA B OCHOBHOM
HA8 HCHONb3OBAHHH KAIHA-aPTOHOBOIO METOMId, MOMHO PACCMATPHBATL B He-
CKONBKMX acnextax. Yacto oHO ABNAETCA eHHCTBEHHBIM cnocobom AaTHpOBa-
HHA HEMBIX KOHTHHEHTaNbHRIX ToNuL B 10 e Bpems NpH HaiwiuMM B paspese
OCAIOUHBIX MOPOJL ¢ pYKOBOAsALICH (aynoi u Gopoil BOIMOKHA KOppesisus
H3OTONHBIX M NANICOHTONIOTHYECKHX HatTupoBoK. [letansHoe patHposakue -
(hy3uBOB MO paspe3aM [eNpecCHi MO3BONALT CYAHTh O JUIHTEILHOCTH [eHCTBHA
_ DAIeOBYNIKAHWICCKHUX OYATOB PA3/IMYHOTO COCTABA M CKOPOCTH HAKOIUICHHS
TON, & aHAIH3 [JATHPOBOK B PErHOH&IBHOM IUlaHe — O BpeMeHHOH conps-
WEHHOCTH MATMATHYECKHX CODBLITHH B PalIHUHBIX CTPYKTYPHBIX GOKAX 3eM-
WOl KOS,

[lepeuncnenybie BOMPOCHI PacCMaTPHBAOTCA HA NPHMEpEe TPeX PaioHOB:
Bocrousors 3abaikanss, Cpeaeit A3un  wkHoO# vacty 'JIP.

JHeranpuble paboThl M0 onpegenenuio BO3PAcTa N-IMO-KapbOHOBEIX BYJI-
KaHwieckHux nopopn B wxkHoi yacty ['IIP, nposejieniible aBTOpaMH COBMECTHO €
HEMEUKHMH reo/ioraMu H NOATBEPKACHHLIE BNOCICACTBHH aHHBIMH 6ypemm,
MOK43a/i, YTO OCHOBHAs MACCa KHCIIbIX, CyGCeKBEHTHBIX BYJIKAHHTOB B 3TOM
peruoHe OTHOCHTCH He K 'KpacHomy nexuio’” (Py), a x Bepxuemy xapOoHy,
YTO BHOCHT CyLUECTBEHHBIE HIMEHEHHA B OBIENPHHATYIO, CTABUIYI0 yie Kilac-
cHuecKko#t crparnrpadudeckyio cxemy Lenrtpanshoit EBpons.

Jlpyrxe acneKTbl HCMONbL30OBAHHA HIOTOMHO-TEOXPOHOMOrHYECKHX HaHHbIX
WITIOCTPHPYIOTCA Pe3y/bTaTAMM H3yueHHA BY/IKaHHTOB HaJIOWEHHBIX Jenpec-
cuii Boctounoro 3abaiikansa. B atoM paiioke B epHo/i Me3030#CKOH TeKTOHO-
MArMaTHIeCKOH AKTHBHIAUMH NPOAB/ICH AKTHBHbIA BYJIKaHH3IM, CBA3AHMHBI C
ouaraMH pasmHiHON rnyGuHHOCTH. B pesynibTate HX AEATENLHOCTH CHOPMHPO-
BAJIHCh KOHTPACTHBIE MO COCTaBy GajaNbT-THNAPHTOBbIE BYIIKaHHYECK HE CEPHM.

B H0x#om Tpuaprysse Bo3nukHoBenue riryBurHOro ouara (Ha rpaxmie
Kopa — Maa'rm:) H nepBble W3BepKeHHA GasalbToB, CBA3AHHBIE C HHM, OTHO-
cATCA K cpenned lope (165—175 mnn.mer). Ha rpanuue cpeiusa — BepxHaAs
wopa (155160 mnu.neT) NpOH3OUUTH KPYNHBIE HIBEPXKEHHA HTHHMOpHTOR 13-
UMTOBOrO COCTaBa, MPHCYTCTBYIOUMX (YACTO B mepecnauBamiy ¢ Gasanbramy)
BO BCeX BY/TKaHWMECKHX [IENPEecCHAX ITOro paiiona. B Bepxueii wope cpopmupo-
BaJCA PAN MIONHPOBAHHEIX OYAroB B BEPXHEH YACTH KOPBI H NPOH3OLIIH H3-
JIAAHHA RJIH BHE[IPEHHA KHCNBIX MarM (135 150 mmi.zier) . Onsospemenso, a
B HEKOTOPBIX C/IydanAX H NoIKe HIBEPKEHHH KHCIIBIX NOPOJI NPOJIO/KAIHCE H3-
NUAHKUA Ga3anbTOB, CBAZAHHBIX C HIDKHUM, Iy OHHHBIM OYaroM.
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B paymmumnix G70Kax Xapaktep KHC/IOrO Marmarusma pasubiif. Tak, B
Ypymonryepckom Gnoke posmmiomn Tymykyesckas (135-145 MITHJIET)
Kyirynckan (140—155 MiH.Jier) W JIpyrHe ByJIKAHWYECKHE TOCTPOWKH, 8 B
cocenuem ¢ HaM KmmicuiickoM Gioke nponsowwio sieapenne Kup-Kupiicko-
TO MAccHBa rMNAaGHCCANBHBIX MAPHOHOBHIX TparuToB (okono 140 mnw.ner).

TlosnyvenHbIe NaHuble NO3IBONAIOT JAKTIOUHTH, YTO [UTHTENBHOCT BYTKAHH-
QecKHX NpONECCOB, CBA3AMHBIX ¢ PA3/IHUHBIMA OaraM, paamiuna. Manuauua
§23a11bTOR, CBA3AHMBIX ¢ ITyGHHHBIMK OYaraMH, 3aXBaThiBAIOT HHTEPBaJ B 35—
40 mimter. UrmumGputei nauMtoB (MpoMexyToulbie ovaru) copMHpOBa-
NHCh 33 KOPOTKHIi OTPe30K BpeMeHH, BHIHMO, He NPEBBIIABLIMA 5 MITH.JIET.
IIMTeNBHOCTh KHEJIOr0 BYNKAHH3MA, CBA3AHHOTO C 0YATAMH B BepXHeil 4acTH
KOpHI, cocTasisier npumepto 1015 mnn.ner.

B Hexotopbx opyrux paitonax Bocrounoro 3aBaiikaiba mpouecch Marma-
THUECKON AKTHBM3AIMM 3aBepIIANMCh No3aHee, ueM B Hhkuom [pmaprymse,
Hanpumep, BO3IPACT KHCIIBIX MOPOJL IMTIAPHTOBOTO H JIMIIAPHTONAUMTOBOrO CoC-
taBos B Cepepwom [lpmaprymse (Cesepo-Aprysckas [enpeccus) OKo/o
120 mnu.ner, T.e. OHH OTHOCATCA YXKe He K BepxHefi iope, 8 K HIDKHEMY MerTy.
AHanorMuHEl WM 10 Bo3pacty W rpanuroMubl Ilaran-Ony#ckoro maccHsa
(120—125 mnu.yier) .

[Mosyuenusie [anHHbie NOMMEPKHBAWT crelMpHKY PAIBMTHA OTJENBHBIX
Giokor Bocrouxoro 3abaiikanss B NEpHOM TEKTOHO-MAarMaTHIeCKOH aKTHBH3A-
IMH, NOMOIAT BBIACHHTH JUTHTENLHOCTh MANIEOBYIIKAHHYECKHX MPOLECCOB H

YTOUHHTH CTPATHTpadiMeckoe NMONOXKEHHe OTHENBHBIX BYTKAHHIECKHX TOMII H
CBHT.

H.IM.Cemerenro

FEOXPOHONOT WA I O-3ANAAHOIO KPAR
BOCTOYHO-EBPONENCKON NNAT®OPMbI

B npepenax Kapnaro-Bankanckoro pernona HaGnoaercsA IlecTh CTPYK-
TypHBIX 3aneXeil, KOTOpbie OKaimnAlT ApeBHHe Bocrouno-Emponeiickyio u
Musmiickyio nnardopmel, crabwinanpopasnmecs K 1200 mms.ner.

B dyunamenre Kapnaro-BaikaHCkoro permoHa 3aneraior 4epHOMOPCKIi
APYC paHHer ATHIMHACKOMR CKIaquaTtocTH Bo3pactoM ot 650—-700 no 1100 mum.
NeT W PAXOBCKHIl APYC MO3HEraIHIMACKON CKNam¥aToCTH BO3pactoM 550—
700 miH. ner. ;

Tammmilckan cxnaguaTocTs PaXxoBCKOrO WHKNA Bo3pacToM 700—560 mnn.
nieT IHPOKO pa3BiTa B 1KHO#H 9acTi Espomnsi, B Kapnarax, Yemckom maccuse,
B Apmopuxaickom u HentpamsHom ®paniy3ckoM MacCHBAX.

B npenenax oxuo# vacTi CKaHIMHABCKOrO NMOMyOCTpOBa, B 1oxHo# Hop-
Berud ¥ llsewnn pasBuT cnanuaTbiii APYC QANACIAHNICKON CKIAMIATOCTH BG3-
pactom 8001000 myH.ieT, HAOKHBIIMACA HA TIONCTHIAKINE TOTCKHE CTPYK-
Typs! Boapactom 12001400 mnn.ner. Ouu yXOAAT Ha 3aNaf MO Ka/eOHCK Hil
cKanuathiit nosic Paxosckoro nukna sospacrom 700—560 min.net.
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Taxum 0Gpa3oM, BbUIE/IAETCA IPHUICHEHHAA K 3analy of Kpaa Bocroy-
no-Epponeiickoii wiaropmbi y3xaa cybwardopma, cTabHIHINPOBABIUIAACA B
nocrnanacnannckoe spems (7001100 minier), BhitanyTan B cyGumupoTHOM
Halpan/ieHHH BIOIb Baitiickoro twnra, ik

Yro e Kacaercs BaXHeiero pyfexa B HCTOPHH TAJIMUMACKOR CKiajiHa-
TOCTH — YEPHOMOPCKOTO UMKIZ, AHAJIOFHYHOTO NAIACTAHICKOMY WHKIY BO3-
pactom 7001100 mim.er, TO OHH PAIBHTHI HA Beei Teppuropuu ot Kapnar no
APMOPHKAHCKOTO MAccHBa, Ha MoBepexbe ATIZHTHICCKOIO OKCaHa.

ToaaneokemBpriickuit Apyc V Meraunkna, NpwuIcHANILErocs ¢ 3anajia
% Boctouno-Epponeiickoit riargopme, GopMupyeTcs Ha OKeaHINECKOR Kope.

J1.7. Qanunoeuy

BPEMEHHARA 3BOSIIOUNA BY NKAHU3MA KAPNAT
(ANLMNUACKUA ITAN)

Jmonouma BynkanHiMa Kapnar oxpaThIBAET 1BA NEPHOA: OKCaAHHYECKHA
(TpHac — Men) H OCTPOBO/lYKHbIit (BEpXH Mela — Heoren).

[1o MeTpoNorHYeCKHM HCCIIEIOBAHHAM YCTAHOBJIEHO HANIMYHE HA TePPHTO-
pun Yxpamnckux Kapnar xak nopon odHonHTOBOH acCOUHAUHK — ToKasaTe-
7ieil CIPEAMHIa, TAK M H3BECTKOBO-ILENOYHBIX CEPHil OCTPOBHBIX ayr. [lepenie
YCTAHOBJICHBI B TPEX CTPYKTYPHBIX 20HaX: [IbeHHHCKOH M HA NPOO/KEHHK ee
B ¢ynnamente 3akapnarckoro nporu6a, MapMapouickoii 30He yTECOB H B 30HE
nansura nmua Paxoscko-Bypkyrckoit rpynnst 3o4 na Cwieacko-Yephorop-
ckue. B Buie hparMenTon TOSI OHH BXOAAT B COCTAB Me/IaHkKa, MapKHpYylole-
ro 30Hb! cyGAyKUMH H OIHCTONHTOB. MIBECTHBI TPHACOBBIE, IOPCKHE H HIDKHe-
MENOBbLIE KOMIUIEKCHI. ~

unepBasutel (nepuonurbi) ycraHoBICHB! TONbKO B MapMapouickoit 3oHe
ytecos. llo coctaBy OHH COOTBETCTBYT AIBMHHOTHIHLIM Pa3HOCTAM. C HUMMK
accounupywt parMentsl rnayxkodanoBbix crnadnes (p.Manaa Yronska,
p-Ksachoit). B nenom oduonurosyio accoumaisio (JiepUONHT-TONEHTORBIN
THII) MOMHO paccMaTpHBaTh K7K PE/THKTHI OKeaHwdeckoi kope! Tetnca n na-
neoBacceiiHOB, pa3neNABLIMX MIKPOILIHTEL. ‘

[posBsnenns KHUCIOro, aHAE3INTOBOrO M 8H/1e3HTO-6a32TbTOBOTO BY/TKAHHI-
Ma B 33KapnaTcKoM nporube XapakTepu3yloT 3IpeNyio CTa[nio OCTPOBHBIX IyT
(neoren) . On nporexan B 060coBICHHBIX 30HAX C MHIPALMEH NPOLECCOR ¢ 3a-
naja Ha 10ro-socToK. B coctaBe KHCIBIX ByNKaHMuCCKHX KOMIUTeKcoB (mou-
HOCTb cBbille 2 KM) npeoBnanaior nauuroBsle HrHuMOpHTOBLIE 06PaI0OBAHNHA
(ceprnt notounbix Tydos, ydonasn), soanylmo-ocaxeHHble TY]bI, HAUHTHL,
JIHNAPKTLI, AHIE3NTOBBIE KOMIUIEKCh! COCTORT M3 By/IKaHH4eCkHX (NABbI K TY-
de1) u cyBpynkanuueckux nopon (HOpHT-nopdMpuTHI, rpaHoIHOPHT-NOPHH-
psl). B paspese Buiroprar-TyTHHCKOM rpaftsl paiBuThl CTPATOBYIKAHUYECKHE
KOMIUIeKchi anneahTo-6a3ansToBoro coctana (cepuu Ga3anst ~ NKnapHr).

Feoxumma # H30TOMHBIR COCTAB CTPOHIMA CBHIIETENBCTBYIOT O FITyBHHHOM
(MonKOpOBOM) MCTOUHMKE MATrM BO BCCX JOHAX BYNKaHHIMA.
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Onpenenesua BpeMenH NPOLECCOB BY/IKAHH3MA H OCA/IKOHAKOIUTEHHA NPO-
BE[leHbl TONbKO KalMil-aproHoBeiM mertonom. [lepseiii nepuosi cocrasnser
158—84 mnn.ner, Bropoit — 35-7 mnn.ner (Wepbak u ap., 1981).

[locnennne xapaktepusylor Bpems ByJIKaHHYECKHX IpolieccoB B 3akap-
natckoM nporube (nmepmuiii dtan — 35—-22 MIH.JIET, KHCIBIA BYJNKaHHIM —
18—12 muH.ner, aHae3uroBblil Bynkanusm — 15—8 mim.ner, Bynkanusm Ber-
ropmat-T'yTunckoi rpansl — 12—7 MuH.;ieT), BO3PACT OpY/IEHEHHA U BTOPHY-
HbIX H3MeHenmil. Baxnoe 3nayenne npuoGpen reaXpOHOIIOrHYECKHE HCCIIENO-
* BAHMA NIPH NAJICOMArHHTHOM KapTHPOBAHHM BYJIKAHOTEHHBIX MOpoa 3aKapnat-
¢KOro nporuoa (Muxainosa u gp., 1974), NOCTPOEHHH XPOHONAIEOMAarHHTHOH
WIKaJIbl JUIA. 3HAUHT e/IHBIX MHTEPBAJIOB FE0JIOrHYECKON HCTOPHH 3emii.

. Hansuefiume uccneposanua tpebyioT onpeaesieHns BO3pacTa nopoy opuo-
JIMTOBOH 2CCOLMALIHK C NPHMEHEHHEM YPAH-TOPHII-CBHHLOBOTO M camapuii-Heo-
AHMOBOIO METOMOB H CPAaBHEHMA ITHX [lAHHBIX BO Beeli cHcteme Kapnmarnt —
Kpnim — Kankas, a Takoke NpoBeecHHA reOXHMHYECKHX HCCIIEOBAHMI H Hayve-
HHA H30TONOB CTPOHIMA.

JI.K. JTesckud, I.B.OsyurnHuxkosa
XPOHONOIMMA MIMNAKTHBIX BYNKAHUTOB

Isomouna 3emin B 1oKeMBpHH 1 B haHepo3oe BO MHOTOM OIIpeleNAeTCH
XapaKTepoM IPOLUECCOB, HMEBLIMX MECTO B NIepBbie HECKOJIbKO COTEeH MHILIHO-
-HOB Jer nocie obpazopanna Jemiin. OgHAKO PALHOMETPHYECKOE H3YUeHHe 3TO-
ro JTaila passuTHA 3eMIIH NPAKTHISCKH HEBOIMOXKHO H3-3a NOCHelyolued Tex-
TOHHYECKOH H 3pPO3HOHHON eaTensHOCTH. TakuM 0Opazom, XpOHOJNIOTHA cO-
BeiTHil B HHTepBaie 3,8 — 4,6 MAp/LIIET [10JDKHA ONMPATLCA B OCHOBHOM Ha pe-
JYJIBTAaThl CPABHHTEIILHON [UIAHETONO HH.

CoBpemetHbie [latlibie O IHHAMHKE IBOI0INH miaHeT CoJIHeYHOH cHCTeMbI
YKa3bIBAioT, BO-NEPBBIX, HA CyLIECTBOBAHHE HHTEHCHBHOrO NOTOKA IUIAHETO3H-
mane#, GombGapuuposasuiux nosepxHocts ianer Conuedwoit cueremsl (BKIO-
yas 3emil), H, BO-BTOpbIX, Ha npeobnafanne IKI0reHHOro GaKTopa B aHepre-
THKE NPOLECCOB B NOBEPXHOCTHBIX CJIOAX IUTAHET B TEUEHHE HECKOJIBKHX COTEH
MUWUIHOHOB JIeT Ha PaHHMX 3TanaxX CyUleCTBOBAaHMA IUiaHeTHbIX Ten. [na aroro
JTana XapakrTepeH BLIHOC PACIUIABIEHHBIX MOPOM ¢ HeBOJbILMX TIYOHH H KpH- -
CTA/UIM3ALMA MX HA TOBEPXHOCTH, T.e, 00pa3oBaiie HMMAKTHBIX 3(dy3HBHBIX
nopoz. Xojl, H3MeHEeHHA TUIOTHOCTH [I0TOKA IUaHeTo3WMaei Bo BpeMEHH onpe-
[eNASTCA AMHAMHYECKHMH NPOIECCAMH Ha PAHHMX 31anax pa3suTHa ConueyHod
CHCTEMbI M ONPENeTAeT XPOHOMOTHI0 CODBITHI Ha NOBEPXHOCTH IUIaHeT, BKITO-
qaf 3emu.

Ilo cux Top, KpoMe 3eMHBIX, TONBKO nymme NOpOMAB! NOABEPra/INCh aHa-
NH3Y PAsNHIHBIMH PaTHOMETPHYECKHMH MeTO[IaMH (CBHHCU-YPAHOBLIM, pyGu-
JHi-CTPOHIMEBBIM, CAMAPHHA-HEOAHMOBBIM, KATHI-aproHOBeIM). XOTA uHCIO
HAaHHBIX HeE THKO (ero HeoOGXOMMO yBer WHTb) , HO Y3Ke Ceiftac Ha HX OCHOBa-
HHHK MOXHO CAeNATh PAA NPeBaPHTE/IbHbIX BHIBONOB.
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[MepBuuHas "ymnaKTHas” Kopa Ha IUlaHeTax copMHpoBaach B TedcHue
~100°10° ner, a B pe3yibTaTe nocnemytoieil GomGapIHPOBKH TUTAHET nepepa-
GarhiBANKCH TIOPOMbI KOPBI, 4TO OTMEUACTCA HAIMYHEM BO3PACTHBIX [AHHbIX B
murepsane 4,0 — 4,5 mupn.ner. bombapouposka NpaKTHYECKH 3aKOHIHIIACH
peimanenneM GacceiinoobpasyioniiX NNaneToInMasiek B NepHON 3,9-4,0 mnpn.
ner (xapaxreproe npeofinanakne paIHOMETPHIECKHX MAHHbIX [LIA Jlyust) ¢ no-
cnefmytoieil IKCTPY3nei MOPCKHX Ga3aibTOB. ;

Buavenns Boapacta ~3,8:10° jier ;A 3eMHBIX TIOPOJL ABNAIOTCA ~ecTecT-
penoil’”’ XPOHONOTHYECKOH TpaHnuci 10KeMOPHA, XOTA HE MCKIIOUCHA BO3-
MOXHOCTB ToNyueHis Goee ApeBHUX 3HAUCHHH BO3PACTA 3EMHBIX NOPOIL

U.WN.A6pamosuvy, C.5./To6ay-Xyverko, B.U.Apreesa

KOPPEﬂﬁTVIBHI:lE CBA3W COCTABA APXEACKWX METABA3ANLTOB
C NAPAMETPAMMW MMYBWHHOI0 CTPOEHWA PEFMOHOB
" W BO3PACTOM

Jing M3ayueHWs NMPHUHH HIMEHYHBOCTH XHMHMECKOTO COCTaBa apXeiicKux
MeTaBaiabTOB NPOBOIWIACH OLEHKA JIMHEHAHBIX KOPPEIALUHOHHEIX CBA3EH KOH-
HEHTPaNMH B HHX MAJIBIX H NETPOTEHHBIX JJIEMEHTOB ¢ pa3Hoo6pasHbIMM Xapak-
TEPHCTHKAMH FeONIOrHYECKOro CTPOEHHA COOTBETCTBYIOLIMX PErHOHOB (Mo
HOCTL BYJIKAHOTEHHBIX TONUI B Uefiom W 6ajansToMIHOH cOCTaBiAlolie#, cTe-
nexs MeraMopdH3IMa NOPOJ], 3KCTEHCHBHOCTh PA3BHUTHA 3€/IeHOKAMEHHBIX NOA-
COB, PACCTOAHHE J1I0 30H MOJIOIbIX 1epepaboTOK, HIOTOMHBIE IATHPOBKH H 11P.) ,
a TaKXKe ¢ MapaMerpamu (GpHUIHIECKOro COCTOAHHUA BEpXHEi MaHTHM (AHOMab-
HBI# reonoTeHIHA, CKOPOCTh NPOAO/NBHBIX CEHCMHYECKHX BOJIH, FeOMAarHHTHO®

‘none Zst., nyGuna 3anerawms nopomest nurocdepsi). Henonsaosansr marte-
puanst o meraGasanstam Kapemum, Komsckoro monyoctpora, Yipammni, Ce-
BepHOit Amepuikch, Hxnoit Appukn, Muonn 1 Asctpamin,

Crarucriieckan 06paboTica nepeuucIeHHBIX IMITMPHICCKHX JIAHHBIX BHIAB-
JIfeT MHOXECTBO 3HAYHMBIX KOPPENAUHMOHHBIX CBA3EH, B YACTHOCTH, MEXIY
IUIOIANAMHE Pa3BHTHA apXeA H rpaHHUT-3eIeHOKaMEHHBIX T0ACOB, CTENEHbI0 HX
nporeposoiickoll nepepaboTkH, ¢ ONHON CTOPOHBI, H COMIEPKAHHEM B NOpoOAAX
HATPHSA, CTPOHIMA H B MeHbliIell Mepe HEKOTOPBIX APYTHX NEMCHTOB — & [IpY-
roit. CymecTBeHHb! TaKKe CBA3H 3THX XAPAKTEPHCTHK C OLEHKAMM IUIOTHOCTH

_MaHTHH B nmpepenax ee sepxtero (700 km) crnos. d .

YcraHosnieHa oTyeTHBas OTPHUATENBHAA KOPPE/ALMA MEXAY IUIOMWAbIO
PasBuTHA apxeiickux o6pa3oBaHMil H CTeNeHbl pa3orpeBa BepXHEH MaHTHH.
Yxasaunoe coorHouienne MOXHO 06bACHHTL MMGO TepMuNeckoil Nerpanaumei
cTabiiHanpyoLHXCs CTPYKTYP, NHGO MX TepMHYCCKO# aKTHBH3ALME, CBA3AH-
HO# ¢ TekTOHHUecKOl nepepaboTkoit.

3aKoHOMeEpHBIE CBA3M, MOMYCKAIONME TEHETHYECKYI HHTEpHpETalIo,

$HKCHpYIOTCA TaKKe IiA HIOTONHBIX NATHPOBOK M XEPAKTEPHCTHK METAMOp-
tuama nopo.
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3.K.lepnune, B.M.lopoxoackuii

O NPUPOAE W3BLITOYHOMO APFTOHA B AIPEBHUX 3¢0Y3UBAX
v APYTMX OBLEKTAX

Hepasho Baccepbypr ¢ corpyannkamu (1981) noxasanu Bo3sMoxHOCTb
Tounbix Boapacthbix uaMepennit 20Ar—39Ar 4 Rb—Sr meropamu Ha mimepa-
NiaX ByJIKaHWIeCKHX nopoa sospactom 350 teicJier. [lpu wuTepnperauny fan-
HbIX @BTOPbI HCNOJI3OBAJIM KOHLENLHIO, YTO €CJIH NpH NPENCTABIICHHH PE3ynb-
TATOB CTyNeHyaroro omxura B koopamuatax J0Ar/40Ar—39Ar/40Ar nonyua-
eTCA ['PAMAR JIMHUA, TO Ta308ble (PPAKIHH COCTOAT U3 CMECH 3aXBaUCHHOT0 ap-
FOH& ¢ M30TONHBIM COCTABOM, OMpPe/e/IAeMbIM OP/IHHATOH OTPe3Ka, OICEYeHHO-
ro J10H HPAMOM JIMHWe#H, W aprona, obpa3zoBaslicrocA M3 Kanus. B paccmor-
PCHHOM MNpHMEPE HIOTOMHLIR COCTAB 3aXBAYEHHOrO aproda armocdephnii. Ec-
JIH NPH NOCTPOCHUM NIPAMAA HE NOJYMAETCA, TO JaXBAYEHHBIA aProH COMlePAKMT
Bonee onHoOi KOMNOHCHTLI.

Hamu npumenen takoii noaxon k onyGankosanibim 40Ar—39Ar jauisim
N0 CTYNEHYATOMY OTAHIY MHHEpaIoB Neiikonnabala sTynuicKoro KoMIviexca
Hentpanetoit Kapenun u 6notutos na rpaiuronnos Konsckoro nonyocrposa.

1. Jlefixonna6as 76. Ilpu nanecenn Ha rpad MK JLAHHBIX NPAMAad NHHUA 06-
pasyerca JiMilb JUiA GHOTHTA ¢ OTHOLUEHHEM 36Ar/40Ar, O/IH3KHM K 4TMOC-
(depHOMY, a A MNATrHOKNA34, IMWIO0TA, XJIOPHTA NOAOBHAA KOppensluMA oT-
cyrcrnyer. Boapacthbie 3HaUCHHA, NONYYCHHBIE 110 TUIATHOKNA3Y, JMHAOTY, XJI0-
PHTY MPEBBIIIAINT PEAbHOE JHAYEHHE, NIONITBEKAEHHOE aHANH3OM GHOTHTA.

2. Buotntsl 4568 1 305B ¢ usbpitom 40Ar (so3pacrom no 40Ar/40K co-
otBeTcTBeHHO 4 M 5 mnpa.sier), I 3THX BHOTHTOB TaKXe ylaeTcs NPOBECTH
NPAMYI0 JIMHMIO, OTCeKAIoNIyl0 Ha OpAMHare aTMocdepHoe oTHollenne 36 Ar/
48Ar.

Taxwum ofipazom, y niarHoknasa, nHI0Ta, XIOPHTa 3aXBa4eHHbIH aproH,
KpoMe aTMochepHOi KOMIIOHEHTEI, HMEeT ellle OIHY KOMIOHEHTY, COCTOALLLYI0
n3 40Ar. B peluennn Bonpoca o npoHcxokeHuu 31oro nabsirouroro 40Ar mo-
HET MOMOUb TO OBCTOATENBCTBO, YTO H IUIarHOKIa3, ¥ JTHIOT, H XJIOPHT colep-
KAt Kansimil. B kansumiicoflepautnx Munepanax 3a uabsrrounsiii 4VAr, npen-
MOJIONHTE/NLHO, OTBETCTBEHEH CBEPXTSDKENbIA JeMenT, 0BnafaouMi CBOACT-
BAMH UIENIOYHO3EMENBHbIX 31EMeHTOB ¢ z = 120, AHanorayHbie 3aKOHOMEepPHOC-
TH MOXKHO HaBniofiaTs npu H3ydennn conepxannsa 40Ar u Bospacra Munepaon
nopoa flo paspeay csepxrilyGoxoit ckBaxunnl Ha KonbckoM mnonmyocrpose.
B wmrepmane rny6un 4500-5700 m kansuuiiconepkamme MHHEpalsl MOPON
coepar H36bITOUHBIA 40Ar. Boapactabie 3Havenust no ambubony, Kansuury,
TypManuuy, kapBonary konebmorca or 3,8 no 13 mapn.ner, ¥ nuis mHppa no
GHOTHTY MOATBEpXKMACT peanbHoe 3Havyenne 2,0 Mupa.Jiet.

Haburrommsit 40Ar B npesmnx apdyansax, BeposTHo, 05A3aH CBOHM Npo-
HCXOKNIeHHe" * ACHMMETPHYHOMY HITH TPOF"OMY [eleHHI0 CBE[XTAKENnoro sne-
MeHTa. ' : E
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J1.H.Osvurnnukos, I U. Kondpawkosa, P.U.JlyTkoe

PYBUAWUA-CTPOHLUEBAA MEOXUMKA
WU TEOXPOHONOIMA BYNIKAHWHECKWX NOPOJ

Ilpou3Beiena reosoro-craTueTiicckan obpaborka 536 ompenenenui a6-
COMNIOTHOTO BO3pacTa BYJIKAHHMCCKHMX NOPOM, BBIMONHEHHBIX PYBHAMI-CTPOH-
 [HeBbIM METOJIOM C WCTIONLIOBAHHEM BEHYHH NEPBHYHOTO OTHOUIEHHA H30TO-
NOB CTPOHUMA (IIOC) ¢ nenbw nONyYeHHs AOTMONHUTENbHONH MHGOPMALMU ©
MPOHCXOXKJIEHHH M B3aUMOCBA3AHHOCTH PasfWiHbIX THIOB Bynkauuros. Hc-
MONB30BAHHbIE [aHHble OXBATHIBAIOT BCE THIMb] BYIKAHHTOB — YIbTP4OCHOBHO-
1LIe/I04HbIE, OCHOBHbIE, CPEIHHC, KHCIIbIC M IUENOYHBIE, HIIIUBIIHECSH Ha BCEX
KOHTHHEHTaX, OCTPOBHBIX AYrax H B okeanax. [lpeobnanaiot B BrIGOpKE
MOJIOMIBIE HEM3IMEHEHHBIE BYNKauuTel (423 onpeyieneHus), HAMBLIKECA B N4-
neoreHopoe Bpema W noajxee. Octanphbie 113 onpemencHuil xapaKTepuayior
Gonee gpeBHME NMOPOMB! BIUIOTH 10 3,6 MIH.JIET, CPeiH KOTOPBIX B OCHOBHOM
HMEIOT MECTO BYJIKaHHUTBI 3¢/ICHOCAH IEBDIX NOACOB,

Crarucrmieckan 00paborka 3TOr0 Marepuana no3BOJIIA BBIABHTh 3MOXH
MaKCHMANIBHOH BYJIKAHMYeCKOH aKTHBHOCTH 3eMIlH, COBNAJajollie ¢ H3IBECT-
HBIMH TEKTOHO-MarMaTHUECKHMH [IMKJIAMH.

Mo semmunte [1OC — ‘EB'SI o — OCHOBHAH MACCA BYJIKAHHTOB BCEX COC-

TABOB PACHOJIAI4ETCH B umnaaoue sHavenuit 0,701-0,707; epuuuunkie oipe-
MeNEHMA BYJIKEHHTOB KHcioro cocrasa pocrwratr 0,710—0,720. Ins ocHos-
HBIX, CPE/IHUX M KHCNBIX pasHocTedt B KoopluuHarax sospact — [10C nonyuenn
KPHBbI€ I'€HETHUECKHX DHMIOB, XapaKICPH3YIOLIHE PA3BUTHE BO BPEMEHH BYI-
KAHWYECKOH [eATe/IbHOCTH HaulcH aHetsl, Kpusbie 6a3a1bTOB M aHOe3IHTOB
NPAKTHYECKH COBNAJAloT W NpelcTaBnAnwT coboif MaHTHIHBIH TeHeTHYeCKHi
PAM, MEPeCEeKaUMACA ¢ BpeMEHHOHA 0Chio Ha ypoBHe HaHayamskoro I10C, pas-
soro 0,699 B rouke 4,8 mupm.ier, uTo, NO-BMIMMOMY, H 0DO3HAYAET BPEMH
TIEPBAYHOIO 34POXKIEHHA BynKaHWroB. Kucible BYyNKaHMTBL PAacHAfalTCH Ha
[BA rEHETHYCCKHX PAMd, KPHBBIE KOTOPEIX cOMIDKAlOTCA C yBEIMYCHHEM BO3-
PacTa H nepecekanT BpeMeHHYI0 Och Ha M3HauamsHom yposue [1OC B Touke,
GnusKoii ik 4,0 mapa.ter. 310 Bpems COBNANAET ¢ BpeMeHeM 3apOKIIEHHA MaH-
THIHBIX I PaHHTOHIOB.

Ina pasnmuuneiXx ppeBHeiuux nopoy 3emuH cpensue 3uadeHua 110C
Gnuzkn:

Boapacr, M. Toc Yucio
JIet npo6
Bynkauursi 2530-3646 0,7011+0,0014 i1
I'panutonnp 2640--3420 0,7013+0,0011 23
THeiichl u kpHCcTanu- : }
HYECKHE CNaHIBI | 2800--3858 0,7015£0,0012 13

¢ Taxas 6nmsocts semmuns [TOC pasHbix THNOB MOPOJL, Pa3HOMH CTENeHH H3-
MEHYHBOCTH W CTO/Ib [PEBHEr0 soapncra CBHIIETENECTBYET O HX EAHHOM MaH-
vmﬁuou nepnouc-roqﬂmce
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Mononpe pymkanntel (0—50 MIH.JIeT) XapakTepH3ywTCA pA[OM reoXH-
mieckHx ocobennocted. Bee GazanpThl W AHIE3WThI — KOHTHHEHTANIBHLIE, OCT-
pOBONYXHbIE H OKeaHnIecKHe — 0GHapyKHBAIOT YETKOE [eleHHe MO COMepxKa-
HHAM KaIHA W pyOHIMA Ha JiBe NOArpyniml. 31O, BePOATHEE BCErO, MOXET
BBITh CBA3IHO C HAIMYHEM KAaK MOJl OKeaHaMH, TaK H NOJl KOHTHHEHTAMH H OCT-
POBHBIMH IyTAMH N0 KpaiiHeii Mepe IBYX yPOBHEil 3apOXKIEHHA MarM.

Oxeanmveckne 5a3a/bThI HMeIOT CaMblil HHIKHUiE YPOBEHb CONEPKAHMHA Ka-
nns, pyGWINA W CTPOHUMA M camyto HH3Kylo Bemwunny T10C, pasuyio 0,7031%
+0,00035, Bo3pacraiomyio B Gasanstax octposmbiX fiyr o 0,7037+0,0007 u
KoHTHHenTOB — o 0,7044+0,0014. AHOMANBHO BBICOKHe 3HaueHHA (cpennee
0,7079) mMeer Tpynna nepeckilleHHbIX iieouaMi nopos (Tedpursl, nefmuTs-
Tht, a6CAPOKHTHI, WOLOHHTBI) H HEKOTOpbe TPaxuTh M oHoNMTH (cpennee
0,7106), paseutic B 3ananno-Adpukanckom pudre n Pomano-Komnauckoit
nposuHimH Mranay. 310 CBHETENbCTBYET O HAIMMH B 3eMHOM KOpe 0COBBIX
yCIIOBHit WIH YPOBHel (HOPMHPOBAHHA CHIbHO 0GOTalIeHHBIX LieioaMH BTO-
PHUHBIX MarM, aHaNOroB KOTOPHIX He HaGmiojiaercs B OKeaHaX H OCTPOBHBIX
AyTax.

B 3axniovueHne CIelyeT CKA3aTh, 4TO Bee pa3noobpa3ue By/IKaHWIECKHX N0
POIL CBA3aHO €[IMHON 3aBHCHMOCTBIO, TAK KaK Ha rpadHke B KOOPIHHATAX CO-
nepxanne pyGUIHA — COflepKaHKe KaTHA BCe JHAYEHMs yKJIa/IbIBAIOTCA Ha Op-
ny npamywn. Takum o6pazom, Bce BYTKAHHTHI MPENCTABNAITCA IPOHIBONHbI-
MH eIIHHOji CHCTEMBI, YIPABIAEMOil eIMHBIMHA 3aKOHaMH N epeHIMaIH Be-
WeCTBA MAHTHH, BC/ICACTBHE KOTOPO#H B OCTATOMHBIX PaciyiaBax INMPOHCXOMHIO
noCNel0BaTelBHOE 3aKOHOMEPHOE HAKOIUICHHE KaJIi W CBA3AHHOIO C HHM pYy-
Gumun. .

H.I".Ceipomarnuxoa, H.B.Ocranoea, O.I". Kowesod, B.C.Ki oaam.cnuﬁ

OB UCMNOJb30BAHWUU KAPBOHATHbBIX norPOA
ANIA ONIPEAETIEHUA WX BOSPACTA
YPAH-TOPMA-CBUHLLOBLIM METOA0OM

KapGouarueie nopons! B kauecTBe o6beKTa A pagHOMETpHIECKOro fia-
THPOBAHWA OCANOYHKIX TOMNI JABHO HCHONB3YITCA B aGCOMOTHOM re0XpoHONO-
THHA. 310 0OBACHACTCA MX ITHPOKHM PAacTpOCTPaHEHHEM B NMPHPOJE Ha Pa3HbiX
cTpaTirpadHecKHX YPOBHAX, & TAKXKE TEM, YTO OHH YACTO ABNAKTCA BMeLalo-
IHMH CBHHUIOBO-IHHKOBOTO OpYACHEHHA CTPaTH)OPMHOrO THNA, C KOTOPHIM
CBA3aHbl OCHOBHBIC 3aMachl 3THX MeTalnoB B mupe. H3pecTHn! mpuMeps! yc-
TMENUHOr0 HCNOTb30BAHHA CBHHEL-CBHHIIOBOTO H YPaH-CBHHIIOBOTO H30XPOHHBIX
METONOB [JIA JaTHpOBaHMA npeBHHX kapGomatasix nopon (3.K.Iepmumr,
A.JlMcxanpeposa), Oppako pamHOMeTpHUECKHe CHCTeMbl KapGOHaTHBIX mo-
PO H3YUEHHI ellie HEIOCTATOYHO XOpoLI0. EcTh OcHOBAHMA NOMAraTh, T0 YpaH-

- CEMHUOBbIE CHCTeMbl KapBorarHbix nopox [aneKo He BCEryia ABNATCH 3AKPbi-
THIMH, 0COGenHo B 30HE THNEprenesa, rae ypaH obnanaer BICOKHMH MHIPALH-
OHHBIMH CBOHCTBaMH, (POpPMHpPOBAHHE H3BECTHAKOB B YCNOBHAX OTKPBITOH
CHCTCMBI Ha JTHC MOpeﬁ NO3BOJIAET NMPEANONaraTe pa3HYHbie HCTOYHHKH CBHH-
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1A 1 pasubie popmbl ero dpukcauni B kapborarax. Ypau Moxer GbiTh HeO/LHO-

pacnpesiesicH Mexily coberserino KapBoHaTHOM W HeKapBOHATHOM YacT#-
i nopofpl. CkasanHoe Bblle YKa3bIBaeT Ha HEOOXOAMMOCTh HCCIIE/LOBAHMIA 110
BBIPABOTKE PAJIHOMETPHUECKHX H PHIHKO-XHMUUECKHX KPHTEPHEB NPHIOHOC-
1H KapOOHATHBIX NOPON AJIA [ATHPOBAHHA CBHHEI-CBHHLOBEIM H ypaH-TOpHii-
CBHHLOBBIM METO[aMH.

Hamu onpepeneHs! coiep:KaHuA ypaHa, TOPHA W CBMHLA M M30TOMHBII COC-
14B CBHHLA B BOCbMM 00pa3lax M3BecTHAKOB (amena-BH3e B maTH npobax
pepxHero puden xpebra Bonsioii Kaparay (H0xamiit Kasaxcran). Copepxanne
ypaHa, TOPHA H CBHHLA B M3y4eHHbIX 0GPa3LAX HIBECTHAKOB HWKE WM B Npe-
penax knapka. HepacTBopHMBlii OCTATOK B OCHOBHOM He npesbitlian 2-3%. H3o-
TOMHBIA cocTas cBHHUA B BojblunHCTBe 06Pa3LUOB OKA3ANICA AHOMANBHBIM: OT-
nomenna 206/204 u 207/204 (c nonpaBkoH Ha pajMorenHsie 106aBKH CBUMH-
na) — coorBercTBeHHO A0 26,91 10 17,8. Ilns omnoit 3 npob u3BecTHAKA ¢ NoO-
BBILIEHHOH (He MAKCHMAIBHON) PAHOreHHOCTBH0 CBHHLA BBHINONHeH (a3oBbiil
aHa/IK3 ¢ BbIfleNieHHeM cynbdaTHoi, kapGoHaTHo#H, cynbduaHoi Gpopm cBHHLA ¢
NOCNEYIOMHM H3OTONHBIM aHa/iH30M. OGHapykeHa HEOIHOPOIHOCTE H3OTOII-
HOr0 COCTaBa CBHHIA B BbIJIENCHHLIX (a3ax: MaKCHMaNbHasd pagHOreHHOCTS OT-
mMevena B cynbhaTHOR da3e, MHHUManbHaa — B kapGoHaTHOM. [lpu 31OM CBH-
_ Hell kapBoHaTHO# da3bl OTBeva CBOACTBAM 0BbIKHOBEHHOTO CBHHIE C MO/ENb-
~ HbiM BO3pactom (350 miHJteT), COOTBETCTBYIOUMM CIPATHTPAdHYECKOMY N0~
noxeHulo HaBectHAka. A npyroi rpynnei u3pectHaxoB (llentpansniii Ka-
saxcraH, [lpuGanxanuise) ¢ HecKOnbKo GoJlee BHICOKHM COEpKAHHEM ypana, Ho
B BONMBIIHHCTBE C1yuaes ¢ GONLUMM HepacTBOPHMBIM OCTATKOM, ONpEAeIcHO
n3oTomuoe oromenue 234U/238U = y, gpnaiouteecn HALEKHBIM HHAHKATOPOM
runepreHHon murpanuy ypasda. B 10 ua 13 obpasuos otmeuen u3bsiTok HioTO-

4u (1,19 — 1,94 7). Ilpu 310M ju1s 06PA3UOB ¢ NOBBILIEHHBIM KOJIHYECT-
BOM HepacTBOpHMOrQ octatka (no 25%) B pactBopuMoii gasey>1, a B Hepact-
BOPMMOM octatke Y<l , npw 3HaueHHH y BanoBoro ypaua Gpnsiue Wi Meib-
we 1, B 3aBUCHMOCTH OT pacnupe/ie/leHHs ypaHa Mexay KapOoHaTHOIl H TeppH-
rerHoi dasamu asecrusika. [onyuenusie peaynbTarhl He Jal0T HAKEKHBIX KPH-
Tepues [uiA nonbopa obpasnoes kapGoHaTHLIX NOPOI A namponauun 0 Haxc
COBEPILEHHO OYEBHI(HO, 4TO 06PA3LILI ¢ HEPABHOBECHLIM 3HA4YEHHEM 4U;’ e
HENPHIOJIHbI JU1A M30TOMHOIO IaTHPOBAHMA.
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U.B. Yeprsiwea, f.3.Xypaenes, A.A.Azanoea, H.W.Cepdiok,
A.M.Bopcyx, A.A.llserkoe

NPEUM3NOHHOE W3MEPEHUE U30TONHOIO OTHOWEHMA
143Nd/144Nd B BY NKAHWYECKUX NOPOAAX
ANEYTCKO OCTPOBHOM AYI¥ (KOMAHAOPCKUE OCTPOBA)
B CBA3W C NPOBNEMOM UX NPOUCXOMAEHWA

N30 TOMHO-TeOXHMHUECKHE HCCTIENIOBAHNA TIOPOL] COBPEMEHHBIX OCTPOBHBIX
pyr HGOpMHPYIOT 06 HCTOUHMKAX MArM M MeXaHH3Me NpeBpalieHHA OKealH-
YeCKOH KOpbl B KOHTHHeHTANbHY0. JUna AneyTckoil oCTpOBHOM JIyTH (Aom),
ABNAMeics KiaccHueckHM 0oBpaslloM MOCTpoOeK ITOro THila, paspaborana
reoXpoHONOTHYECKas cXxema Marmarnieckux dopmaumii (De Long et al.,1978;
Citron et al., 1980; Bopcyk, Llserkos, 1980). Jlna amepHKaHCKOR HacTH
AO]I nayuen uaoTommblii coctas crpoHipia i ceuiua (Key et al., 1978), a ne-
napHo — neomuma u crporima (Mc Culloch, Perfit, 1981).

B Hacrosuieit paBorte MccneqOBaH HIOTOIMHbIA COCTAB HEOMMA H CTPOHIMA
B [JIABHBIX THIAX MOpoJ, 3anaaHoi yacth AOJL gl(oma}mopcxﬂe 0CTpOBa).

Wamepenue sapuanmii ornowenwa 143Nd/144Nd B ropusix noponax ouens
3arpynHeno. OHO CONPsKEHO, B YACTHOCTH, C peali3aliieil npeenbHbIX napa-
METPOB COBPEMEHHbIX MaCC-CEKTPOMETPOB Bhicokoro knacca. Mcnomsaosa-
HHe A a1oi uenn npubopa MH-1320 norpeGopano u3ayueHHA HCTOYHHKOB 10-
rpeumocteif Ha yposHe < (,01%, MOIEpPHH3AUMK PErHCTPHpPYIOILeH CHCTEMBI
npuGopa, BEIGOpa ONTHMANIBHBIX YC/IOBHI HOHH3AIMH HEOIMMA H TIPOlLecca H3-
mepenua (Kypasnes n mp., 1981). W3aMepann MHTEHCHBHOCTH BCEX CEMM HIO-
tonos neomuma. Hopmupopanne nposomwi no orsowennam 130Nd/144Nd=
=0,238581 wm 150Nd/142Nd=0,2096 (De Paolo, Wasserburg, 1976a). B on-
Hom ananuse uamepsanu 10—20 cepmit no jgecsth criexTpos B Kaxnoi. Cnyuai-
HaA NOIPEILHOCTD AHANIH3A, PACCYHTBIBAEMAA CrocoboM, NpHHATHIM paHee B pa-
BoTax amepHKaHCKHX aBTOpOB, coctasnsia 0,005-0,01%, a cucTemaTHdeckas
NOTPEIHOCTh K3MEpPEHHs 143Nd/144Nd, ouenuBaBIIAACA ¢ NOMOLIKIO AHANHIA
MexyHapoatoro craniapra BCR—1 (6as3anst), He npessuuana 0,005%.

Iist BeIENEHHA HEOTMMA M3 NIOPOLL MCTIONB30BaAHA CXeMa, MPEJIONKEHHAA B
pabote (Richard et al., 1976). Pasnencune peaxo3eMenbHbIX 3EMEHTOB Npo-
BOMWIOCh B CONHOKHCIION cpefe Ha HOMHTE, MPHTOTORJIEHHOM H3 1 (2-31Hn-
rexcit) hocopuoit kiuenots 1 TpudTopxnopnonuaITHiena. lpuMecs camapus
BO GpakuHH HeonnMa (BaXHEHIITHIA NOKA3aTeNDb KauecTBa pasfielleHHs) He npe-
sbiwana 1+10°°, Crpommit peitensnca s NepBOM LHKIIE xgomamrpacbmecxu—
ro pasaenesns (npu ornenenun ETR). Ornoutenne 87Sr/86Sr wamepanocs na
npnbope MH-1320 ¢ norpeumoctsio 0,006—0,01% (20¢p) .

IlonyueHHsie pesynsrarsl pacCMaTPHBAKTICA Ha TPadMKe B KOOpPIMHATAX
143Nd/144Nd — 878r/86Sr oTHOCHTENBHO NMHMH MAHTHIHOR KOPPE/IAGIH
(De Paolo, Wasserburg, 19766) . Hauim nautble CyligcTBEHHO PaCIMPAIOT CBe-
AetinnA 06 H30TONHOM cocTaBe HeonkMa u crporimsa B AOIL. Ouu nonyuerst nns
nopof uaubonee 1peRHEX MarMariieckux (opmammii: GasanbT-pHONHTOBON
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(30-35 s ier) W Gasaner-rpaxunoneputoBoi (2125 min.aer), B 10 Bpe-
MA KAK JHHBIE YTOMARYTOH paboTh (Mc Culloch, Perfit, 1981) orHocates k
popeiimeil (anmeanTonoi) copmau. Ha ypoeue 0,015% koucratupyercs 1o-
crommerso orHowenna 143Nd/144Nd » noponax AOIL: s noctouHoi wacTy
ono coctapnder 0,5 1217-0,51230, nns Komannopexux octposos — 0,51220-
0,51234. Jlna nopon Komanpopcksx ocTpoBoB yeranopied Gonninoi pabpoc
JHaueHuH 878r/86Sr — o1 amavennii 0,703, xapaKkrepHbIX [UIA AHNEIUTOB BOC-
younoii wacth AOIL, mo 0,705, TonoxenHe ToueK Ha KOPPENSUHOHHON [ma-
rpAMME JIACT OCHOBAHME, BO-NEPRBIX, MPE/UIONAraTh FEOXHMIYECK Y10 O/IHOPOIL-
wocth uerounnka marm AOJL Ha orpomuom ee npormixenun (3200 km) u B Te-
yeHHe Beeil HCTOPHH €8 PAIBNTHA, BO-BTOPBIX, CHIEJIYeT JAKIOUHTb, YTO NPHIHHA
phicoknx anavenmii 87Sr/868r — noBanka cTpoHIMA M3 OKeaHWIECKOI BOIbI,
BoBNeKaeMoii B 30Hy cyBayxuun. PaccMatpHBanTca 182 BOIMOXHBIX NyTH
KOHTAMMHAUMH: 8) BOBJIeUeHHe BOJOCOIEepXKalmX nopon (nenarmyeckue ocan-
kH, amuBonATH 1 AP.) B pouecce Marmoobpasopanus; 6) rHIPOTEpMATEHO-
METACOMATHUECKHE H3MeHenuss (THna NpOnMnuTH3auMu) yxe chopmupopap-
IHXCA BYJTKAHWIECKHX NOPOL.

E.H.Baprwuyxuii, I A.Enuceesa, ®. M. Kornosckan

PYEMAWA-CTPOHUWEBAA U CAMAPUA-HEOAWMOBAA CUCTEMb!
B 30®Y3MBHbIX NOPOJAX KOHKCKO-BEPXOBLLEBCKON CEPHW
YKPAUHCKOr O WWTA

HWcenenopansl pyGHaMi-CTPOHUMERBAA M CAMAPHH-HEOLHMOBAA CHCTEMBL B
KHCnBIX 3dyINRAX KOHKCKO-BepX0oBIEBCKOH cepun. [Uia pasiencHuA Heoan-
MA M camapua paspaborana MeTONMKaA ¢ HCNONB30OBAHHEM PAcHpeaeTHT IbHOR
xgouarorgadmu na Gymare. Kosddummentor paspenenmn 144Nd/144Sm n
142Nd/142Ce cocrasnamor He Mesee 10°,

Jna nayyenusx npob nonydena pyGUAMA-CTPOHIMEBAR HIOXPOHA, OTBEYa-
owas Bo3pacty 2310 miwner u nepsunomy ornourexnio 87Sr/86Sr, pasno-
my 0,7090. 31hM ke 3HAYEHAAM COOTBETCTBYET W GOJIBUIHHCTBO MOMAENBHBIX
BO3PACTOR, PACCUNTAHHBIX JUIA MOJIENH MAHTHIHOIO pe3epByapa XOHIPHTOBOro
cocrara. [Tonyuennoe 3uaueHne BO3IPacTa MHTEPIPETHPYETCA KAK BPEMA MPOAR-
TIEHHA PErHOHANIBHOTO MeTaMOpPthHIMA 3eNIeHOCNAHLIEROH (alHm.

Otnomenna 143Nd/144Nd u 147Sm/144Nd ina waysennnix 2pdysunos
paBubi coormercriento 0,51090+0,00008 u 0,1372, yto cooTBeIcTByer Mo-
LIEJIBHOMY BO3PAcTy, COBNafialolieMy B Npenenax NnorpeiliiocT! onpeieneHni ¢
MOJIEJbHBIM BO3PACTOM pyBuninii-cTpOHIMEBOI CHCTEMBI,
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6.M.Kennep, A.A.Kpacrobaee
FEOXPOHONOIMWA BEHAA CCCP

JlanHpie 10 reoXpoHOJIOTHH BeH)d HeMHOoronuciieninl. Boblas ux vacts
OCHOBANA Ha KAIHA-APTOHOBLIX [IATHPOBKAX, KOTOpLIE HaloT Bonbiiok pasbpoc
jHaYeHnA Bodpacta. Mmewrca einybble pyOwimi-cTpOHUNEBbIE TATHPOBKH.
3acHyMHBAIOT BHHUMAHNA Clle/lyloillHe 3HaYCHHA BO3PACcTa, NOJiyyeHtbie padHbl-
MH aBTOpamu 3a nociedtne roast (cm.leoxpononorna CCCP, 1.1, 1973):

1. Kanui-aproHossle Jathl 1O /1Ay KOHHTAM JIOBEHICKHX OTNOXKEHHH —
YKCKOI CBHTRI Ypaid, AawuiHe MaKCcHMalibHbie 3HaUCHHA Bo3pacta — 658 mMilH.
JET, YeThuypourHCKOR cBHTbl Ceseproro Ypana (cpeiHee 3HayeHHe 665 MIlH.
ner) W BeACHANUHCKOH cBuTbl [lavenmcxoro nporuba (cpenHee 3HaueHme
680 mnH.ner).

2. PyGuoMA-CTPOHIMEBAH H3OXPOHA 1O FIMHHCTBIM MHHEpanaM, nosyyek-
Had [punrnes (Pringle, 1973) u3 MextrwuinToseix apruwuintos B Hopeeruu —
655123 muH.ier.

3. EnuyunuHble KaAHH-AProHOBbIE NdThl N0 MIAYKOHHIAM W3 HaATWUIHTO-
BOH WibABOXCKOR cMibl [lositojioBa kpaxa — 614 miH.ier (cpennee 3HaueHHE
H3 Tpex ar — M u3 Dakeesckoi ceurbl Kxioro Ypaia — 605 u 609 mim.ner.

4. KannA-aproHoBble [aThl NO INaYKOHHTAM H TydaM BaIJaHCKOH CepHH
Pycckoit miwrel — nopanka 575-590 mus.ier-H OIHOBO3PACTHOH €A aulKH-
cKOR cepud Ypana — 570-590 mau.ner.

5. PyOGuuit-cTpOHIAEBaA W30XPOHHAA NATHPOBKA MO [TMHHCTBIM MMHEpa-
naM Bannailickoi-cepun 3umuero Gepera Besioro Mopa, NO3pONIKHBILAA YCTAHO-
BHTb BO3PACT 3THX OT/JI0MeHUH, paBHbii 627 £ 15 mnn.ner.

6. Kanui-aproospie patet JI.B.Oupcosa no rnayKOHHTaM TOMMOTCKOTO
apyca kemOpua CuBupu H cuHuM rnunaM Jlenmirpafckon ofnacty, gasiuune
eMy OCHOBaHHe NAaTHPOBaTh pyGex nokemBpua — kemOpua B npefenax 595—
600 mmH.ner.

Ha ocHOBauwy aHain3a yKa3aHHbIX [AT NPEUIATEETCA CNeAyI0lIas reoxpo-
Honoruwueckan cxema senna CCCP:

Boapacr pyGexedt, | InuTenbHOCTS

Noppasnenenne MITH.TIeT NOJpa3enenns,

) MITH. IeT

Huxcuuft kemGpuil 590-595

XHHH BeHIL

(c Metazoa) 620-625 25-30

HuxaHA Beun '

(C THUTHTAMH) 650-660 25-30

Kynamick MRt ropHIoOHT Eaar

prbes S 680 Oxorno 30

L)
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A.A.Kpacrobaea, E.B.Bubuxoea, A.U.Crenanos, T.M.Kuproaoea,
10.11.Porkun, B.A Maxapos, O.11./Tenuxuna

BO3PACT 30¢Y3UBOB MAWAKCKOR CBUTI
W NPOBNEMA PAAWONOMUYECKORA TPAHULGI -
HWKHUA — CPEAHUA PUDEN

OGpa30BatHA HIDKHET YACTH PMATHHHA, OGhE/IHHCHIbIE B CROIHBIX pa3-
pesax 1OA OGLIMM HAIBAHHEM MAMIAKCKOH CBHTLL, PAIBMTBI B NPHCBONOBOR
wactd Baukupekoro MerantHicimnopis. Tlomsiii paspes o1of cuuThl Biepebie
omncan A.M.Hpanossim Ha xpeGre Mauak. B npenenax xpefra llarak anano-
riunbie 06pazosakna onucansl K.A JlbBonbiM 10/ Ha3BaHHEM 1W0ATAKCKOH CHH-

- 781, 4 B cepepHoit vacTH Bauncnpexoro merantuknuopua — M H.Tapanem non
HAIRAHHEM Ky BALICKOH cBHTHI. MAlllaKCKAR CBHTA K €c aHANIOTH NpeacTaBieHbl
KOHF/IOMEPATAMH, MECUAHHKAMM, CNAHLAMM, JEJICHOKAMEHHBIMH Iy InpamMu
OCHOBHOI'D H KHCIIOrO COCTaBa.

Ilo peienrio MCK 1978 r. opMaruuuii NpHIAT CTPAaTOTHNOM CPEHCPH-
deiickux oGpazopanui. 310 faeT OCHOBAHKE PACCMATPHBATH MALIAKCKYIO CRH-
Ty Kak BOKHCHILINI reo/ioro-cTpaTHrpaMiecKuil perep, cooTBETCIBY I0LIMI Ha-
yany cpeiepndeACKOro UKKNA B HCTOPHH padekTa nokemBpua. Boapactimie
FPAHHIL! IOPMATHHUA ONPECNAKTCH B OCHOBHOM [aHHLIMK HiKe- M Bbiilerle-
AaMX Tosw paspe3a. Bepxuuit mospactHoit pyBex ofpazopannii nmpeatuect-
ByIOILeH 10pMATHHAI0 GYpPIAHCKOI CepH 110 aHHBIM YPaH-TOPHI-CBHRLIOBOTO,
pyBHIMIt-CTPOHIEBOrO W KaJIHi-aprOHOBOrO MeToNoB [nA rpanntounos Bep-
JIAYLICKOrO MACCHBA PpalAKHBM YBEpPeHHO HaTHpyerca auaveHsem 1350+
£ 10 muH.Jter. Boapact rnaykOHHTE K3 IWIBMEPAAKCK O CBHIBL, Nexaluel B oc-
HOBZHHH KapaTayckoil cepitd, paciioNnoXeHHOH 10 pajpesy BhlLIC WOPMATHH-
cKO#,6nu30K K 975 MiHNer.TayKoHHT M3 NOPOA BePXHHUX FOPHIONTOB H0PMA-
THHCKOR cepui (aB3nHckoil cBuTHl) MMeer duadenne 1220 mnnper. O6Ge rnay-
KOHHTOBBIE IATHPOBKH NPUHHMAIOTCH KAK BO3IMOXHbIE H TpeGyioT NPOBEPKH H
NOATBEPHKIEHHUSA HEIABHCHMBIMM METO/LAMH.

Hcnombayemoe wHorna 3uasenne 1410 Minisier, nonyueHHOE CBRHEL-CRHH-
HOBBIM MeTOAOM A $HocdaTon IHranbrHHCKOH CBHIBI, NPONOIKANWEH pad-
Pe3 IPMATHHHA BBEPX NOC/E MAlIAKCKOMH, He ciienyer BoobUIE PaCCMATPHBATH
H3-32 HEONPEACNeHHOCTH TeHETHIECKOH NPHPO/LI MATEPHANA H BHAIHTHYECKHX
DAHHBIX, |

leoxpononoruyeckas XapaKTEPHCTHKA MAlUAKCKOR CBHTHI (M ce aHano-
TOR) HeonpepesnenHa: Ka/IMH-aPTOHOBLIM METOLOM TONYyYerbt itauenus o1 320
no 730 mum.ner (onuo 3uaderue — 1290 mum.zier), a a-CBHHUOBEIM METOLOM
BO3pacT UHpKoHOB ouchHaaerca B 1440 — 14804 150 mun.net.

IU1a NaTHpoBKH MalLaKCKON CBUTLI H YTOUHEHHA Pa/lHOIOr HIECKOR rpaHy-
Ul HiDkHero ~ cpeanero pudes (OypisHHA — JOPMATHHUA) K3IyYeHbl KHCIbIE
3dihyarnnl Mawakckoil CBHTH M ee aHwIOroB (laTakckol KyBalicKO#) .
Mourn Bee ofpasupt 1 dyIHBOB HeCyT CHENb! NOIWKX H3Mexennit, [lo pacnpe-
ACNEHHK) KaNbUMA, CTPOHUMA, PYDHIMA, KiTHA K MHTEHCHBHOCTH BTOPHYHBIX
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npeodpaioBaHKK MOPOMLI MOrYT OBITh pas’jlefneHbl HA [Be rpyunsl co ciado
HPOABIEHHOH CEPHUMTHIALMER, COHEPAANIHE OTHOCHTEIBHO HH3KHE KOJINYEeCT-
Ba pyouana (10-130 r/t) # wanua (0,2-4%) , # CyHIECTBENHO CEPHUIHMTHIUPO-
BaHHbIE M OKBAPLUBAHHLIE, B KOTOPBLIX COflepKaHuA pyOMInA ¥ Kalid NOCTH-
rainT cooTBeTcIBeHHo 250 /1 i 5%.

o npenBapHTENbHLIM JAHHBIM PYOHAHA-CTPOHUMEBEIM METOIOM BO3pAcT
nopon nepsoii rpynnei cocrasnser 1250-1330 mumer, a siopoi — 700—
800 mui.sier. Mexcty ITHMH BelHYHHAMH HAXO[ATCA [daHHbIE OCTA/IbHBIX NPOO.

Iupkor 3¢dy3uBoB XapaKTepH3yerca OTYCT/IMBbIMH IPHIHAKAMH ONTH-
YECKOM H reOXHMHYECKOH TETepOreHHOCTH, 0DYCIOBICHHBIMH COCYLIECTBOBA-
HHEM PECKONBKHX TeHepaii, COOTBEICTBYIOIHKX PAsTHIHbIM ITATIAM KPHCTaI-
nmsaiii. X Bo3pact ypaH-CBMHUOBBIM Merofom onpeaenen B 1300—
1350 muH.jier.

Ha ocHOB4HMH NpHBE/eHHBIX AaHHbIX BO3pacT 3§idyIMBOB MalIAKCKOR
ceHTbl oueHBaerca B 1330-1350 mnuader, Pannonoruyeckan rpadiiia HIDKHe-
[0 — CpefiHero puQes DIH3Kd K MAKCHMAIBHOMY 3HAYEHHI0, T.e. COOTBETCIBY-
eT ypoBHI0, npHuaToMy MCK.

M.A. lappuc

FEOXPOHOHOI’HH PUDEUCKOIO, BEHACKOIO
W NANEO30ACKOrO BYNIKAHU3MA
HA TEPPUTOPHW BOCTOYHO-EBPONEKCKONW NNAT®OPMbI

B reoxpononoruyeckux naboparopuax H'OM AH YCCP, MT'EM AH CCCP,
BCETEM, TEOXH AH CCCP u MI' B®AH CCCP nosyueno oxono 130 natupo-
BOK pdy3nsnbix W uMpoknacruucckux nopog PR;, 0, S, D, C 1 P-T. boine-
IHHCTBO onpejienciui (63) orHocHTCa K Baswibram, ocralsHble — K CyBiue-
nounsiM Gasansram (13), aupesuram (7), tpaxuram (7), puonuram (5), 1y -
¢uram (8), rydoaprwuiam (5) u Genroruram (7). Ilns numBypruros, nop-
(bHpHIOB, KOMITOHHIOB, WOHKHHHTOB, KeparoMpoB, opTodHpoB, TydoB u
TyDONECHAHHKOB HMEIOTCH efiHHHUHBIE ONpefleieHHA.

B HanBonee obiuupHOR rpynine ocHOBEbIX 3(dy3HBOB aBTOPAMH COOTBET-
CTBYIOUX paBoT BbIAENEHB! [ICBOHCKHE, N03IHENPOTEPO30ACKHE W CPEIH HUX
BenfciKke Gasaneronnnl. ITopoawt, obvennnennsie not uhnexcom PRy, hokasa-
nH oveHs Gosblioi pasbpoc naruposok — or 1260(1224)* po 210(205) mum.
JIET, 4TO BEPOATHEE BCEro 0OBACHACTCA OTCyTCTBHEM OOBEKTHBHBIX 0D0OCHOBA-
Hilll ANA yCTAHOBIIEHHA HX Ie0jlOrHYCCKOr0 BO3pacra. 310 OTHOCHTCH K IUECTH
NaTHPOBKAM B HHTepBaie 495-210(483-205) mns.jer. lllects matuposok —
or 610 o 530(594--517) MAH.JIET, I0-BHIHMOMY, OTHOCATCS K BEHICKHM ba-
3AILTEM: TPH H3 HHX XADAKTEPH3YIOT HAJIIOKEHHBIE H3MEHEHUA C OMOJIOKEHH-

M 0o 530 mnngier, a TpH HauGosee apesuue narHpoBkH — 1260(1224),
1050(1021), 1220(1185) MH.JIeT — u60 He omocnrcn K BODLI’HCKOH H 110~
NECCKOM CepitnM, NHGO OHM CHNLHO "y ApeBHEHbI™.

* l:;:_l_a.b H HHXE JATHPOBKH PACCYHTRHL! ¢ HCNO/L3OBaHKHeM KoHeTaHT 1964 1., a B cKoG-
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Cneayionas, camas Muoroukciennas (41) rpynna JarHPOBOK BEHICKHX
TOB, XOTA W He faer Boymioro pasbpoca, HO B FPAHKIAX Ky[Jalld — BeH-
na — 680-570(662—-556) mimH.JieT — Haxomuics Tonbko 13 natuposok; 22
[HOKa3bIBAI0T KeMOPUACKHIA BOIPACTHON IHaNa30H — 566—503 (552-590) man,
J1et ¥ 6 — OPJIOBHKCKO-CHITYpHICKHIt — 0T 495 (483) no 409 (399) mun.er.
liupoKo npefictasiienbl ieBoHCkHe GasansTel u Tpaxubasanerel (20 parw-
Pogox). HeBsth NAaTHPOBOK HAXOMATCA B IPaHMUAX eBOHa — oT 396 o 352
(386—343) mun.ier, TpK — "ynpeBHeHbl” 10 CHIlYPHACKO-OPIOBHKCKOTO BO3-
ACTHOrO IMANa30H4, WECTh — NOKAa3aNH KapOOHOBBIE BO3PACTHEIE 31AYCHHS
or 342 po 300(333-293) mnu.ner 1 ofHa — wpckoe. K neBony e o1Heceus
nopdupHTel, JMMOYPrHIbY, TPAXHIB H PHOJMTBI (BCero 15 arupoBok); cems
patupoBok — ot 382 110 358 (373-349) mam.jier — Nekar B IPAHKLAX [IEBOHA,
ocranbibie — o1 347 no 240(338—234) mun.ner — nubo “omonoxennt’, nubo
TpebyioT NEPECMOTPA CTPATHIPAPHIECKOH TO3HIHH.

Jina adppysusos C u P-C mardopmer nonyueno 12 1arupoBok WioHE Hith-
T0B, AHNE3UTOB, TPAXHTOE, Keparodupos K oprodupos. BospacThod nHanason
parAposok — ot 315 (307) po 180 mun.Jier. K “oMonokerHbIM™ OTHOCHT ellb-
HO reoliorMYecKHX I'PAHHIL OTHOCATCH MATH JaTHPOBOK — o1 225 (220) 0 180
MIH.JIeT. AHOEanTbl i TpaxuThl P—T N0Ka3anu n030HETPHICOBYI0 W MEJIOBYIO
NaTHPOBKH.

Cpemit Tydoresnpix nopop GoJIBUIMHCTBO OTHOCHICA K BeHiy (Hessits),
cinypy (Bocems) u faeBory (nsite). B BO3pacTHOM /lMana3oHe BeHd HAXO/LAT-
CA TO/IBKO 4eThlpe AATHPOBKH, YCThIpe OKa3aIHCh "OMONOKEHHBIMK' " — HHTEp-
Ban ot 563(549) 1o 450(439) man.ner — wonna 'y cBuennasn” — 757 (737)
miier. Iaruposku tyddutos, rydonecuannikos H GEHTOHHTOB, OTHCCEHHBIX
K CHIIYpY, noKasaiu Bonbinoi pasGpoc — or kemOpuiickux — 546(532) - no
KapOoHoBBIX — 285 (278) muH.ner — BospacTHbIX 3HaveHuii. Tonsko ojna aa-
THPOBKA [EHTOHHTA M [IBE JIATHPOBKH [IeBOHCKHX Ty(oB H 1ydduros coorser-
CTBOBA/H TE€ONOrHYECKOMY BO3PACTY; OCTAlBHBIE Xe NeBOHCKHE HOPOIEI NPH
xopoulei cxomumoctn — 300, 288 u 286 (298, 281, 279) mnH.ner — oka3a-
nKMck B nuanasoHe kapboua. [aruposxa tyddura — 1180(1146) mun.ger ~
XapaKTepU3yel KPECTEelKY 0 CBHTY cpeaHero pudes.

IIpuBenentbie nanHble NOKA3BIBAKT, YTO KAIHA-APTOHOBOC [I4THPOBAHHE
Aaxe cnabo HaMeHeHHbIX 1aT(HOPMEHHBIX BYIKAHHTOB CONPOBOAIIACTCA BOIIb-
UIHMH HHTepHperausoHHbIMK TpyaHocTAMH. Tlocie nposepky crpaturpaduic-
CKOrO NONOKEHHA [OPOM, HaBILMX HCKaKEHHbIE JATHPOBKH, HPEACTOHT Npo-
BECTH CHCTEMATHYECKHE MCCIEAOBAHHA 10 YCTAHOBJICHHK) KPHTEPHEB COXpPak-
HOCTH KallWH-aProHOBOI0 PABHOBECHA Ha CTEUHANIBHO H3BpaHHBIX 0BheKiax ¢
- O[HO3HAYHO YCTaHOBJIEHHBIM I'e€0NIOr HUECK HM BO3pacTOM. HBUGKOHHMO TdKxKe
MO OIHMM H TeM JKe 0GbeKTaM CPaBHHTL Pe3yNbTaThl KAIHI-AProHoBOro, pybu-
AHI-CTPOHLMEBOIO M yPas-TOPHI-CBHHLOBOI'0 METOIOB.

B ugnom noJyyeHHbIE pe3yibsTarsl l'IOJ.I‘l'Ber(IlHiDT BBIBO/L 00 HHTEHCHBHOM
NPOARIIEHHH Ha IaTOpMe BYJIKAHH3IMA B Ky[ali-BeHICKOe (BEPOATHO, C IIPO-
HOTKeHHeM B KemOpHickoe) H 1EBOHCKOE BPEMA. ITH NPOABACHIA COOTBET-
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CTBYHT PAIBHIMI0 M 3ABCPIIEHHI0 B OGPAMIAIWMX 1ATHOPMY TEOCHHIIIH-
HaJIbHbIX 30HaX GaHKAILCKOI0 H HAYATY repUHHCKOrO TeKTOHO-MarMaTiy eckux
wiknos. Kanenouckuit By ikaHuam nposniex cnabo.

CpapHeHHe NPUBENEHHBIX [AHHBIX C NAHHBIMH 110 3PrHUTHTAM H THIPOCI-
HaM M3 OTJOXCeHWIH mnatdopmel (CM.JIPYToil Hall JJ0KNaj) NoKasblBaer, 4T
[IATHPOBKM BYJIKAHOI €HHbIX NOPOJL fawT Gosblie ciyyaes NUCKOPIAHTHOCTH C
[E0/IOTHYECKHM BOIPACTOM, M NATHPOBKH IHIPOCTIION.

WU.M.lopoxos, H.Knay3ap, 3.N.Kyrasun, 3.C.Bapwasckan,
3.A.Muppyc, H.M.Yymaxoe

PYEUIMA-CTPOHUMEBLIE CUCTEMbI B MONPAHUYHBLIX OTNOXEHWUAX
BEHAA W KEMEPWA HA CEBEPO-3ANALE
BOCTOYHO-EBPONENACKOA NNAT®OPMbI

Torpanmsie oTHOXeHHs fokemBpun W KemBpua Ha cesepo-aanane Boc-
rouno-Enponeiickoil mnardopMe npejictannenst Bannaickoi u Ganruitckoit ce-
puamn. Jlna ocaouHeix nopon xapaktepHa cnaGas crenedb JNHTHOHKAUAH H
BTOPHUHDBIX HIMCHEHHH, CBHIAHHARA, MO-BHIIKMOMY, C HX HeTITyOOKHM 3a/1eraHK-
eM B TeYeHHe BCeH Te0NOTHYECKOH HCTOPHH.

O6pa3usl OJHOPOAHBIX YIIOTHEHHBIX JIMH B3ATHI B paioxe r.Kynaa Jc-
rouckoli CCP n nep. Koctys Jlenunrpancioi oBnactu (cxs.Kocroso-13)
npefcTaBANM (CBepxy BHW3) JIOHTOBACKHMA W POBEHCKMH ropH3oHTe! Ganwil-
CKOM CEPHH M KOTIMHCKHHA H HPEANONOXKHUTENBHO PELKHHCKHIA FOPH3OHTHL BAI-
Hafckoil cepud. AHAITHIMPOBANIHCH TOHKOICPHHCTHIE TIMHHCThIC QPAKUHM C
pasmepom uactu Meree 0,1 MkM. PeHTreHO-CTPYKTYPHbIM METO/IOM YCTAHORB-
neH MHHEpaIorHieckHii coctap Qpakimit B ONpeieieHh! KPHCTANIIOX HMHYEC-
KHC XapaKTePHCTHKH WIUTHTA: MHJIEKC KPHCTAINIMYHOCTH W orHomenwne Igga/
Ipp1- WaoTomio-reoxummueckoe H3yueHue BKITIOYANIO ONpeNelieHKE COMepxa-
HHA pyOUIMA W CTPOHUMA W H3OTONHOTO COCTABA CTPOHUMA B TOHKO3ICPHHUCTOM
(dPpaKiHH, 8 TAKXKE B OPOYKTAX €€ BbILICIAYHBAHKA GOJIAROM KHCIOTOR.

Wnpexe kpucrannmusoctd winkra (umpx#a 10A-Horo nuxa Ha ero nosny-
BLICOTE) CEHlleTenscTRyeT 06 OTCYTCTBHH MeTamopdmueck ux npeoBpazopanuii
TJIMHHCTBIX MHHEPANoB 1O BCeMy HayueHHOMy pa3pesy. Otnowenne Ippo/
Igo1s XapaKTepH3ymLiee OTHOCHTENbHOE NpeofnajaHHe AMOMHHHEROTO WM
(heppOMArHe3HAIBHOIO KOMIIOHEHTOB B KPHCTAIUIMYECKOH cTpyKType wuinta,
MOKA3BIBAET, YTO TJIHHLI BEPXHEH YACTH pa3zpeda (JIOHTOBACKHH, POBEHCKHIT H
KOTITHHCKHH TOPHIOHTRI) CONEPXAT WUIHT MYCKOBHTOBOIO THI, 8 PeJKMH-
ckue — BHoTHTOBOTO.

NuHBCTH# KOMNOKBEHT JIOKTOBACKOIO TOPHIOHTA COCTABJIEH CMEIIaHO-
CIOAHBIMH  (UTHT-MOHTMOPWUIOHHT) MHHEPAIAMH ¢ TIOCTORHKBIM TPUCYT-
CTBHEM XJIOPHTA H MHOI/IA CNCHOB KaonuuuTa. Jlnanazon ortHowenwii Rb/Sr
B QECATH NPOAHANHIWPORAHHBIX O6PaINaX CIHUIKOM Man JUIA YBepPeHHOrO Bbi-
WHCNIEHHA BO3pacTa rpathHueckuM MeTonoM. Mose/ibHbIE BO3PACTHI, PACCHHTAH-
HHIE NIPH NPETONOKEHHH M30TONMHOTO 06MeHa CTPOHLMA TTIHHKCTAED! MHHEpSE-
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JIOB € MOpPCKOH BOMOH Ha CTAlHH omo%(%unnag AnareHesa, cocrasisior S504—

5§53 mamJier (NCpBHYHOE OTHOLUCHHE Sr/®OSr npuuato pasubim 0,709).

B rJiHHHCTRIX (ppaK UHAX HIKEIEKAMX TOPHIOHTOB HapALY CO CMELLIAHOCIOH-

HBIMil (mm-mommopnnnoum) MHHEPAIAMH H HHOTIA XJIOPHTOM NOCTOAHHO

NPHCYTCTBYET LaMOSHT. MopenbHbie BO3pacTsl {ByX NpOaHaJIM3HPOBAHHBIX 00-
10B POBEHCKOTO FOPH30HTA cOCTaB/AKT 533 1 568 MiH.JieT.

ToukH cemi 06pa3loB KOTIHHCKOrO rOpH30HTA 00pasyoT Ha 3800 LHOH-
HO# AMArpaMMe NPAMYIO JIHHHIO, HO BBIMMCIICHHOC 3HaueHHE TOUKH Nepeceve
HHA C OPIMHATOH HenpaBaonogo0HO HH3KO [UIA No3aHeoKkeMOpHicKHX ocad:-
k0B, ECIH yuecTh, 4T0 [JIMHKCTBIE (PAaKIMK KOTIHHCKOrO FOPU3OHTa MPencian-
AT COBOH MPAKTHYECKH [IBYXKOMIOHEHTHBIE CMECH CMEINAHOCHOMHOIO_MH-
szann H WIAMO3HTa H MEXIy CONEepPAaHHAMHE PYOHAHA W OTHOLLCHUAMHE 875/

Sr B HHX HaO!/0AETCA XOPOLIAA KOPPE/ALHA, CTAHOBUTCH OUYeBHIHBIM, 41U
JIHHEAHOE PACTIONOKEHHE TOUEK OTPAKAET HE BOIPACTHYI0 3ABHCHMOCTH, A AB-
NAETCA CEACTBHEM CMEILHBAHHA B PajHbIX NPOMOPUHAX [ABYX MaTepHalion ¢
BAH3KHMM COlepAaHHAMH ODBINHOIO CTPOHIMA, HO ¢ PE3KO PasjlMYHBIMH CO-
pepxanuamy pyouaui. Ha OCHOBAHUY CHCTEMATHKH CMELUMBAHHA H NPEANoO-
JKeHHUs, 9T0 NepBHYHOE OTHOWeKUe ©' Srf OSr B CMELIAHOCTIOMHOM KOMIIOHEH-
te rauuukcToi dpaxisy cocranano 0,709, moxer BuITh yCTAHOBIIEH MAKCH-
MaJIbHBIH BO3PACT OTNOXKEHHA 0CaAKOB. B cOYETaHHH ¢ MOMENBHEIMH BO3pacTa-
MH [POAHANHIHPOBAHHBIX 0OpaA3UOB BepOATHOE BPEMA OTJIOKEHHH KOTJIHH-
CKHX 0cafikoB ouenuBaercs Kak 6006350 mnn.nert.

Touku wrecti 06pasuos pelKHHCKOrO FOPH3OHTA "eXAT Ha IPAMOH JIHHKKH
¢ BO3pacToM 0K010 490 MIH.JIET, KOTOpbI#, BEPOATHO, COOTBETCTBYET [€0JI0-
THYECKOMY WIIH FEOXMMHMECKOMY MHpOIlecCy, BbI3BABLIEMY MOTEPK PalHOIEH-
HOrO CTPOHIMMA (EPPOMATHEIHANBHBIM HUIHTOM, TOr[d Kak Oorarbie anomi-
HHEM WUTHTBl BbILIENEKAIHX TOPHIOHTOB COXPAHWIH CBOM PyOMAMH-CIpOH-
LMEBbIE CHCTEMBL

[nAa NpomyKTOB BbILUENAYHBAHHA TOHKO3ZEPHHCTRIX (PaKLHE 10 BCEMY
paspesy H4KIOHbI BHYTPEHHHX H30XPOH OTBEYAlOT 3HaYeHHAM, KOTOPbIE Ha He-
CKOJIBKO [eCATKOB MHUIHOHOB JIET MONOXe M0 CPaBHEHHI) C MOMENLHEIMH
BO3pacTamH 00pa3uoB, He NOMIBEPIHYTHIX KHCIOTHOH ofpabotke. Mojensubie
BO3PacTbl OCTATKOB OT BBILENAYHBAHHA HAXOMIATCH B MPOMEXKYTKE MEXILY ITH-
MH BeJIHYHHAMH.

Takum 06pazoM, if rIHHMCTBIX (PaKIMA NOHOBACKOIO, POBEHCKOIO H
KOTJIMHCKOIO TOPA30HTOB Py OHUHIA-CTPOHIHERBIM METOIOM I10J1y4eHBI TE0XpO-
HONOIHYECKHE MaHHble, COITIACYHLHECS cO cTparHrpadmuueckol nociaenosa-
TeJLHOCTBI0 NOpON B paspese. OIHAKO B CBA3M C TEM, UTO 3TH BO3PACTHbIE 3HA-
YeHWA BBIYHC/IeHbI Ge3 npHMeHeHHs H30XPOHHOrO MOAXOAA, HX HCNOIIb30BaHNE
V1A ONPeielieHHA BO3PACTa I PAHHLB! OKeMOpPH -~ KeMOPHH IPEXIICBPEMEHHO.
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J1.U.Azeega, B.H. baiikos, I'.B.Knumenko

WHTEPNPETALMA AAHHLIX KAITMA-APTOHOBOT O AATWPOBAHWUA
NANEO30WCKUX CTPATUOULIUPOBAHHbIX
BY TKAHWTOB KAPAMA3APA (TAHb-WAHb)

Pacunenenne 3ddyaupubix obpasopanmii TapkuKHcIaa B CBA3IN C HX Me-
TA/UIOr eHWYeCKOll CrelHANK3atMel Moxer ObITh YCTIEIHO PellicHO IPH yCTaHO-
BITEHMH MX BO3pacTa. COXHOCTS NAaTHPOBAHKA 3AKIIIOYAETCA B TOM, YTO BbiMIE-
NHTH MOHOMHHEPANIL M3 HUX, KAK NpaBwio, HeosMoxHno. TloatoMy Her onpe-
[1ej1eHHbIX PEKOMEHAAUHi 10 HCTIOIB30BAHHI PAJIHOITOTHIECKHX METOA0B A
yCTanoBjieHMs HX Ro3pacta. Hamu npepnpuusta nomeiTka otpabotars HexoTo-
phie NPHEMBI KalHi-aprOHOBOTO NATHPOBAHMA HA CTPATH(RHUMPOBAHHBIX TOM-
max. Jna atux veneii Gonkine Beero nomxonAt Bynkanutel Kapamasapa. Bo-
NepBBIX, TEPPHTEHHO-ByNKaHorennan kapGod-tpuacosas (?) dopmamia Ky-
pamuckoit nomzonst Cepeproro Taus-lllana He uenbitana kakwx-nubo 3amet-
Hpix Gonee MO3IMHAX akTHBH3AMiL. Bo-BTOpBIX, TPH M3 CEMH BhIIIENIEHHBIX B
Hell CBHT OXapPAKTEPH3IOBAHBI OPTAHMMECKHMMH OocTaTKamH. B-rpernmx, Hanwine
KpYIHOMOP(HPOBBIX pasHocTel 3dy3uBHEIX NOPOM NO3BONISET BHIIENATE MO-
HoMmuHepambl. HakoHel, BRICOKAA MIEMOYHOCTh TOPOL, OJIHOR U3 CBHT € YCTAHO-
BJIEHHBIM MO OpraHHYecK¥M OCTaTkKaM BO3pacTOM Mpennomnaraer xanm‘i-apro-
HOBOE NIATHPOBAHWE MO TOPOJIEe B TENOM, TaK K3aK CHCTeMa No/LxkHa GbiTh He-,
YyBCTBHTENBHON  HEIHAUYMTETBHBIM KoNeBaHHAM NOUEPHEr0 H MaTepHHCKOIO
M30TONOB.

HerannHo, ¢ pa3paBoTkoii ¥ HaTHPORAHHEM 11O MOHOMMHEPAIAM HCCITeno-
BalHCh BYJIKAHWTHI KamMaHcaiickoii ceutel (C, ), ABNAOUMECA XapaKTepHBIM
reonorwiecknM penepom. [lpoBm orbupamuck H3 TeppUTOpHANBHO pasobiueH-
HbiX BBIXO[OB cBuThL. Ilopomnn! npencrarnens! kpymonopduposbiMu Grornr-
aMpub0oNOBLIMH PAsSHOCTAMM: 1O XMMHYECKOMY COCTABY OHH DNH3IKH K aHIe-
3UTO-LAUUTAM, TI0 MHHEPAIBHOMY — K [ALMTaM, 3 10 CIPYKType — K HrHHMG-
PHTaM.

Kanuii-apronosoe naTupoBanHe NPOBOIKAOCH MO TOPOOE B IENOM, TOJe-
BBIM LIINETAM, XJIIOPHTH3HPOBaHHOMY GHOTHTY W KBapiLy.

[lna nopozet B uenoM undpsl Boapacta kKonetmorca B npenenax 272—-321
MIIHJIET; IIPH 3TOM YCTAaHOBJIEHO, YTO CYUIECTRYET MPAMEA KOppelslMoHHAA

CBA3L MEXIY Wu Kanmii-aproHosbiMu patamy. Ha Haw Barnag, ato

OGBACHAETCA TPHCYTCTBHEM B NOPOLE wienouHbix amgubonos, KoTopsie j1yy-
LIe YACPKUBAIT APIOH NMPH NMOCTENYHUIMX H3AMEHEHHAX noponsl. KoHuentpa-
win Al; O3, Ca0 u Na, O cyuiecTBeHHbBIX KOPPENAUHOHHBIX CBA3CH ¢ KaIHit-ap-
FOHOBBIMM [laTaMA He Meiot. [locnennee BcenAer HAMEXy Ha NOIyYeHHe CTa-
GHibHBIX BO3PACTHBIX JAHHBIX MO NOJNeBLIM LmaTam. MMeetcs onpenenennas
3apucuMocTe Mexay Ar, CO; n H, 0. Kanuit-apronossie qatel, nonyyeHnsie 1o
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, COIEPIAIMM MHHHMAIBHOE KOJIHMECTBO CO,, H;0 u umerowme cra-
GusHBIE KOHIEHTPAIHh Na, 0, K;0 m Al; Oy, yknanuigawtca B MHTepBan
295309 MITH.JIET NPH CPE/IHEM JHAUCHHK 301110 mnu.ner.

MccnieloBdHie MOHOMMHEPANOR OKA3AJI0, YTO MONeBhie WNATH C BUIEP-
AKARHBIM XHMHUCCKHM COCTABOM [AI0T TAKKE HAJICKHYK JIATHPOBKY — 293+
+9 manger. Tlo xnoputnaupopaniomy GHOTHTY NOJIYueH KDXYMMACA BOI-

1 — 367 mn.ier. B kBapuax aprod He oGHapyxen.

Taxum 06pa3oM, IO BYJIKAHHTAM H BBUIEJIEHHBIM W3 HHX MHHEpanaM Mo-
ryT BGbiTh NOJYUEHBI KaIKii-aprOHOBBIE [1aThl, COOTBETCIBY IOLIHE LiX TEONIOrHYe-
CKOMY BO3PACTy, eCJiH colUito/ieHb! YKa3aHHbIe BRILIC YCIOBHA,

BoapacTHOE NOJIOKEHHE HCCIIE/IOBAHHBIX HAMM CHEPO/THTOBBIX TPAXIIHITA-
PUTOB KH3BUIHYDHHCKOH CBHTEI ONPC/ICNICHO BC/IECTBHE COIITACHOTO 3allerd-
HHA e HA OCAIOYHBIX OT/IOKEHMAK, IATHPYEMBIX NEPMBI0 110 HAXOKaM (hayHbl
n (nopst. Moposia obnanaer dumonaankHOil TEKCTYpOH # denbanToBoil THGO
BHTPOGHPOBOI CRA3YIIUCH Macchl ¢ BKIIIOYEHHAMH chepomiros. Buyienurs
MOHOMMHEPAsbl M3 NOpPoilkl HeBo3MoXKHO. Kanuii-aproHosoe naTHpoBaHKe npo-
BefeHo 1o nopone B uenom. Ilpyu 3ToM MnosyueHs! 10CTaTOuHO cTablwibkbie Na-
tupoBkH: 283110 mnuter B paiione sbixofa ropst Capuiraiman. s nopon
XApaKTEPHBI MAKCHMAIBHO BHICOKHE KOHUEHTPALUMHM MATEPUHCKOIO /IeMEHTa
(8%), a H,0 u CO, ne npessimaior 0,05%. I TPAXMIMNAPKHTOB, PAIBHTHIX
B paiione ropsl Tamkecken, obiie 0Tepy Npyu NpoKanuBauuy joctrratwr 1%.
Habmonaerca 1 NpAMas 3HaYMMan KOPPEJIAMHOHHAA CBAIL MEX1y KOHICHTpa-
1MAMH aproHa u kommiectsom CO; B nopone. He newtioueno, yto B takoii no-
pOne aproH He Bech pamMoreHusid, a pozpact 330 muH.JIeT — KaxynuMicA.

Taxum obpazom, kanuit-apronosoe 1aTHpopanue BynkaiuTon Kapamasap-
CKOro paioHa nokasasno, 9T0 K MHTEpHpeTalHy JaHHbIX PAIHONOr HIECKOTro [a-

- THPOB2HHA CNEIyeT NOAXOIHTh OCTOPOXKHO.

B.M.Cro6Genee, I"[.Enuceesa, H.10./Tesxoeckan

U30TOMHOE NATUPOBAHMUE 3NOX BY TKAHU3MA
B AOKEMBPWUW CEBEPO-3ANAJHOIO PAROHA
YKPAUHCKOrO WUTA

B crpykrypHo-TekTOHMNECKOM otHOWeruH Cepepo-3ananusiit paiion Yk-
PAHHCKOro wwura npuypoued K Bonbmckomy nporomnardopmennomy Gnoky.
B noxembpun 3toro paiioHa BBUIENAIOTCA TPH CepHI CYNPAKPYCTANBHBIX 0GpE:
30BaHMH: TeTepeBCKAs, MyraueBCKan H OBPYYCKAA, KAX/AA M3 KOTOPBIX MO
Pasniensercs Ha pA CBHT. . '

] MeraBynkanuTsl pasBHTH! B Npe/iesiax Beex Tpex cepiil, OMHAKO HanGoms-
LIyI0 ponie OHK WrpawT cpenu o6pajloBaHmil KIIECOBCKOH (BepXHAA CBHTA TeTe
PEBCKOM cepun) u 36panbkoBCKOl (HWKHAA CBMTA OBPYUCKOW CEPHE) CBHT.

NPOC O reoNOrHYecKOM BO3PACTE H CTPRTHIPad)MuecKkoM  MOJIONeHHH

_ METaBYNKaHWTOR yKa3aHHBIX CBHT [I0 CHX NOP ONHO3HAYHO He peleH, HeMano

AUCKYCCHit BeleTcA W 1O NOBOJY TeHE3NCA HEKOTOPBIX H3 ITHX o6pazoBauui. .
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Y710 Kacaercs KJICCOBCKOM CBHTBI, TO B €¢ COCTABE 3HAYHTENIBHYIO POJib HI-
paioT MeT.MOP(UIOBAHHBIE BYIKAHOI eHHbIE 0OPA30BAHNA KAK OCHOBHOIO, TAK
H KHCJIOTO COCTABOB, HANOMMHAIOINE, Ha NepBblil Barna, dbopmaums, xapak-
TepHbIE JUIA HAYANbHBIX CTA/IHA PA3BUTHA I'eOCHHKJIMHAIBHBIX oBnacTed (cmu-
nur-Kepatoduponyio Gopmaumio # 1.01) . OiHAKO AeransHOe U3YYeHHE NETPo-
rpago-MHHEPAILHOr0 COCTABA CHATAKIIMX ee NOpofl, ocoBeHHOCTel XHMMIe-
CKOT'0 COCTaBd BXOJAIUMX B Hee BYJIK4HHTOB, BO3PACTHBIE H I'€HETHYCCKHE CO-
OTHOIIEHHA C NPOPLIBAOLIHMH €€ IPAHHTAMMH H NOPO/laMH rabbpo-THOpHT-LHa-
Ga3osoii hopmanuy, ee CIpyKTypHas NPHYPOUCHHOCTh K CEBCPO-3allajlHON OK-
pande Bonsino-Ilononsckoro nporonnatgopmedHoro Br0Ka, CPaBHHTENBHO
IIPOCIOf TUIaH ee CKJIA[NATBIX CTPYKTYP — BCE 3TO NO3BOJIAET PACCMATPHBATE
OTJIOKEHHA KIIECOBCKOH CBHThl KaK 3MMICOCHHK/IMHABHLIE OOpPA30BAHMA.
PopmipoBanne OTIOKEHHA NaHHOK CBMTHI MOXHO, N0-BHAHMOMY, OTHECTH K
NO3[IHEOPOT EHHOMY WIH K cyBImargopMeHHOMY 3Tally PasnlTHA YKpauHCKO-
ro wurd. Cpesi MeTaMOpdH30BAHHBIX BY/IKAHHTOB KIIECOBCKO# CBHTBI MOXHO
BBI/IEJIHTL AHANOIM OCHOBHBIX, CPEMAHMX M KHC/BIX BYJIKaHHTOB CyOuIeNOuHOH
CepHit HATPMH-KaNHEeBOTO yKJIOHAa: Ga3zaHurei, GaszaHnTo-6a3aneTel, AHJIE3HTO-
BasaneTei, npeobpazopantbie B pesyswrate MeramopduiMa 8 aMmpuboiInTLL H
amdpubon0BbIe KPHCTANNOCNANUBT; AHIE3HTB! W AHEIHTO-NAUNTEI, IIPEBPATHB-
LIMecAs B MOCHEAYILUEM B JIENTHTOBbIE THeichl (KIIecOBCKHe 1OphHPHTDI) ;
TPaXHWIHNAPHTBI, TPAXHIIHIIAPHTO-JALHTEL, JTHIAPHTEL H JIMIAPHTO-IALMThE, Ipe-
ofpajopanible B AanbHeiiliiemM B JienTHTel (KkiiecoButhl). Boapacr MeraByiika-
HHTOB KJIECOBCKOH CBHTBI ONpPEENICH yPaH-CBUHUOBbBIM H3OXPOHHBIM METO-
nom (momens Apenca — Besepwina, METOI HOPMAaNH30BaHHBIX PAaiHOCTEH) NO
aKIECCOPHEIM LHpKOHAaM. Bo3pacT OCHOBHBIX M CPEIHHX MeTaBYI/IKAHMTOB
203010 mnmner: ¥ = (0,05430640,000064) X + (0,023751+0,003334);
BO3pAcT MeTaBYJIKaHHTOB KHeoro cocrasa 204510 manter: Y= (0,055584 ¢
+0,000042) X +(0,01252310,000191). Bo3pacT IpaHHUTOMIOB OCHHIKOIO
koMmiviekca okono 1950130 mnualer. Kak BuauMm, [aHHbIE DO HIOTOMHOMY
BO3PAcTy COIJIACYWTCA ¢ NPHBEAEHHBIMH BbiLLIC IETPONOTHIECKHMH BbIBOLAMH,

MeraBynkannTsl 36paHEKOBCKOH CBHTBI KAK I10 Fe0IOrHYECKHM, TaK H 10
NeTPOXHMHYECKHM KPHTEPHAM MOIyT 6biTh YBEPEHHO OTHeceHbl K Iutatdop-
MeHHbIM obpasoBanmam. Mx wzoronmeii Bospact 1510+10 mnm.ner: Y =
= (0,07181+0,00068) X +(0,01772+0,00261).

Takum obpasom, B noxkemBpin Ceepo-3anagHoro paiiona YKpanHckoro
LHTA MOXHO BBIZENIMTH NO KpaiHed Mepe N1Be 3NOXH BYJIKaHH3Ma COOTBETCT-
BeHHO cybBmmargopMeHHOTO (H.HH uoa.uneoporemmro) W mnatgopMeHHOro
312nos.



B.HU.Opca, B.M.Cxobenea, I {. Enuceeea, A.B.[Tyrauwyk

HOBbIE JAHHbLIE O BEPXHEM BO3PACTHOM NPEAENE
WENE3UCTBLIX KBAPLUTOB MHIYNELKOrO BATNA

CornacHo CXGMe PaiHOHMPOBAHHA BOCTOMHOR YACTH YKPAaHHCKOro LIMTa,
MpeUIOKEHHOM [.H.Kansespiv, nop Huryjienxkum BajioM HNOHMMEETCH pe3ako
yIUTHHEHHAA OPHCHTHPOBAHHAA B cyGMepHIHOHATIBHOM HANPABICHHH [OJI0XKH-
TenbHaA CTPYKTYPa, PACNONOXKeHHAA B 10XKHOi YacTH 3anano-Muryneuxoi no-
nocst Mexcny Kpnpopoxcicoit 1 MHryenkoi cHHKIHHATbHBIMA 30HaMu, [ias-
Hiyl0 PO B CTPOCHHH JTOA CTPYKTYPhI HIPAIOT YACTHYHO MHUKPOKIHHHIHPO-
BaHHBIC TArHOTPAHNTE! H FEHETHUCCKH TECHO C HHMH CBA3aNHble HeOyHTOBbIE
MUTMATHTHL. B cOCTaBE rpaHHTO-MUTMATHTOBOIO KOMIUIEKCE HEpelKo BCTpeya-
JOTCA KPYIIHbIE KCEHONMMTHI H OCTAHLBI PA3NIHYHBIX MeTaMOP(HUECKHX 1OPOL,
cpey KOTOpbIX HaUGOIBILINA HHTEPEC MPENCTABNIFIOT IWIACTOBBIE TE/A XKereauc-
THIX KBapuiTOB. BEIABIIEH PATL yWACTKOB pPa3BHTHA 3THX ofpajosarmil, Hanbo-
jiee KpyNHBIMH M3 KOTOphIX ABnsioTcA YeppoHowaxtapekuit, Ykanosckiui,
Hosomuxaiinosckyit B p. Bonpoc o crparnrpadimeckom nonoxeHwH v Bo3-
pacte CynpakpyCTa/bHOH TOMIUM, CONEPKALIEH TOPHIOHTBI HKENEIHCTLIX KBAP-
IMTOB, HE pellieH, 4To 0GbACHAETCA HELOCTATOUHOW reOXPOHONOIHIECKOH H3y-
YeHHOCTHIO ITOT0 paioHa. -

OueBHIHO, BEPXHIOW BO3PACTHYI0 TPAHHIY BMEWAIOLIEH JKeJle3HCcTble
KRapLUTHI CYNPAKPYCTANLHOH TONLIH MOXKHO HAJI@KHO YCTaHOBHTh 110 BPEeMEHH
ee rpannTH3anu. C 210il uenkio aBTOpaMn OnpefeneH HAOTOMHALH BO3PACT CO-
OTBETCTBYIOMHX TPAHHTOMIIOB 110 UMPKOHAM, CHHI€HETHUHOCTD KOTOPBIX C Mpo-
1eccaMy rpanuToo6pa3oBaHua He BHI3bIBAET COMHEHHI,

YpaBHeHue perpeccHH, paccuHTanHoe o Mojeini Aperica — Beaepuwina pia
naTi 06pa3nos UIMPKOHOB, MMEET BHI

Y= (0,03667+0,00360) X + (0,02270£0,04900),

YTO COOTBETCTBYET BO3PacTy (OPMHDPOBAHMA YPaH-CBHHIOBBLIX CHCTEM LMPKO-
HOB 2740+40 miu.net.

Takum oBpaszom, spema GopMHUpOBaHMA CYNpPaKPYCTanbHON TONIH, BMe-
LaouIe Xee3NCThie KBAPLKTLI, MOXHO YBEpeHHO OTHECTH K apXet,

i ' . E.H. Baprruykxud
BPEMEHHAR NOCNEAOBATENBHOCTL

NPOLECCOB OCAOKOHAKONNEHWA B AOKEMBPUN
3ANAAHOM YACTU YKPAWHCKOI O IWKUTA

Hccnenosans Ypai-CBHHIOBAA W pyGHOMI-CTPOHUMEBAA CHCTEMBI B 10

kemBpuitckoit OCaJOYHO-BY/TKAHOTCHHON TOJIILE 3ANAIHON YACTH YKPAHHCKOTO
1uHTAa. . %

Ludper wsoromioro BO3pacTa, MO/IyYeHHbIE HIOXPOHHEIM PYOHIHA-CTPOH-
HHEBBIM METO/IOM 10 BanosbM npobam naparkeiicos (2300 u 2100 mmuner), -
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XapaKTepu3ylT BpeMsA NPOAB/ICHHA PerHOHAIBHONO MeTaMopdHIMa COOTBET-
CIBYIO cepuit nopojl. OTHOCHIENBHO HM3KHE NEPBHYHBIE OTHOLIEHHS
875:1’8 Sr, a Taioke 0cOGEHHOCTH HIOTONHOIO COCTABA CBHHLEA CBHIIETE/LCTBY-
0T 0 riIyOHHHOM NPOHCXOKIEHHH HCXOJHOTO MaTepHala OCAI0MHBIX TOMLL

Bospact nopangka 3 mipier, OTBENAIOIIMA BPEMeHH CTAHOBJIEHHA Ypak-
CBMHLOBBIX CHCTEM H3YMaBIUMXCHA CEPHil, HE HHTEPNPETHPYETCH OHO3HAYHO
H MOXET XapaKTepH3OBATh KAK BPEMA NEpPBHIHON KPHCTULIH3ALIN HCXOAHOIO
MarepHad, TaK H BPEM#A 3aBeplUeHMA npolecca GOpMHPOBaHHA [peBHEH oca-
NOYHOM TOJLLH.

i H.10./lesxoeckan, I A. Tepey, E.A. TarapurHosa
UWHMPKOH U3 BY NTKAHWUTOB YKPAWHbLI

Hanaraiorcs pe3ynbTaThi MHHEPAIOrHISCKOIO HCCIENOBAHHA UMPKOHAE M3
METAaBYNIKaHUTOB YKpaunckoro wuta M Kapnar. Mayuen uupion 3 merapauy-
TOB KOHKCKO-BepXOBUECBCKOH CepHH 3eneHokamenHbix noscos Cpeanero [lpu-
[HENPOBbA, NOPGHPHIOB W NENTHTOB KIIECOBCKOA CepPHH, KBAPUEBLIX NOpQu-
pOB 30paHBKOBCKON CBHTbI OBPYYCKOH CepHM, NOPGHPHIOB H KBAPIEBAIX MOp-
(hHpOB CYWAHCKOR CBHTBI-CEBEPO-3anafa YKpPaHHCKOIO WIKTA, 2 TAKKE NOpdH-
poupos Gepnebaucikoit ceursl Bocrounnix Kapnar # kucneix Merasddy3nsos
renbHeuxoi cepui 3amaaunix Kapnar.

H3oTonHbii BO3pacT, NojydeHHbIH yPaH-CBHHLOBBIM METONOM M0 UHPKOHY
M3 31uX 06pasosanuii, cocrasinser 3,0 mupn, — 300 mnn.ner. MerasyiikaHuTLi
KKHCJIOTO H CpellHero COCTaBOB METAMOP(H30OBAHLI B YCIOBHAX JeJIEHOCIaHIE-
BOH WIH HH3KOTeMIepaTypHO#H anmunoT-aMQpubonuToBoi haimii.

[IpuBOOKTCA KONHYECTBEHHAR XApaKTePHCTHKA pachpeleNieHua HPKOHE H
UHPKOHHA B MeTaBylKaHWTax, cneukduka oborawesus npob npu BeyIEIeHHH
LUHpKOHA, MopoIorHIeckne 0CoDeHHOCTH H BHYTPEHHAA aHATOMHA KPHCTAl-
noB. I1o [aHHBIM H30TOMHOrO AHAIH3a NPOCIIEKEHO COJEPXKAHHE YpaHa B LMp-
KOHAaX, a 10 [aHHLIM MHKPO30HA0BOrO aHallM33a — XApAKTEp ero pacnpe/ene-
HHMA B HEKOTOPhIX PAIHOBHIHOCTAX WHpKoHa. Pasbupawicsa aiydan “ynpesHe-
HHA” BO3pacTa 3a cveT NPHMECH TePPHIEHHOrO MaTepHala K BKIIIOYSHHH KCe-
HOFEHHOTO [IPEBHETO IMPKOHA.

B.M.Cxo6enes, H.10./1eexoackan, H.A. Becnansko, ®.U.Kornosckan,
A.B.Nyrawyk, N.M.Bykosuy

K BOMNPOCY O BO3PACTE
BYNKAHOIEHHO-OCAAOYHbLIX OBPA30BAHWUA
BENOKOPOBWYCKOM MPAEEH-CUHKNUHANN
(cenepo-sananuan vacts ¥Ykpaunckoro wura)

Benokoposuuckas rpabeH-CHHKJIMHANL BbINMOJIHEHa MeTamMOpgH30BaHHbI-
MH BYJIK&8HOI ¢CHHO-OCA0YHEIMH 00pazosauaAME 6e/10KOpOBHICKOR U 03epAH-
CKOH CHUT, OTHOCHMBIX, COINI4CHO NOC/elHeR cTpaTUrpadMueckol cxeme
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= 1980 r., K HIKHeMy npoTepo30i0. OCHOBAHHEM JUis 31010 NOCHY AW
DSM- 4TO yKa3aHHbie 0Opa30BAHKA PACCEKANTCA KHNAMH IPAHHT-TIOPGH-.
B I O)KHTEJIBHO KOPOCTEHCKOro KoMiulexca. Bospacr dopMHpoBaHus
anHero HaAeKHO OIpeNeNen PajIHiHbIMH PATHOIOTHIECKHMH METONAMH
KAK HIKHENPOTEPOIOHCKHA.

OpHAKO B lIOCHeHee BpeMs B NeYaTH NOABHICA PAJL COOBLICHHH 0 HaXOf-
Kax B OTJIOXKEHHAX B eJIoK OpOBHYCKO# CTPYKTYPbi MHKPOGIIOPBI i MHKpOday-
Hb! MANE030HCKOT0 BO3pacTa (HeBOH — KapOoH). ITO NPOTHBOPEYMT CYMIECT-
BOBaBlUHM OO0 CHX 1op npencranneuuﬂm, YTO H Bbi3BaJl0 OCTPYK [HCKY CCHIO
1O JaHHOMY BOTIPOCY.

K HacrosieMy BPEMEHH 110 Pa3iHYHbIM 0DPa30BAHHAM YKa3aHHOH CTPYK-
Typs! NOJydeH pAn H30TOIMHBIX JATHPOBOK, BBIMOJIHEHHBIX KaJIHH-apIOHOBbLIM,
pyﬁmnﬁ-crpommenum H YpaH-CBHHUOBBIM METOJAMH. Bce oHM cBMOETENLCT-
BYWOT O oKeMBpHIACKOM B03pacTe POPMHPOBAHKA BYKaHOT €HHO-OCALOHBIX

i BenokopoBHYCKO#H rpabeH-CHHKIIHHAIIH.

Hiokuss BO3pacTHaA rpaHHLa id otnoxkennd benokoposuuckoi rpaben-
CHHKJIHHAH MOXeT ObITh ONpe/ieNieHa N0 JaTHPOBKAM, MOJYYEHHBIM 10 Kiac-
TOreHHBIM LMPKOHAM M3 KBAPUHTOBMIHbIX NMecuanukon (cxv.5023, c.Ycoso)
yPai-CBMHIOBBIM MeTofioM — 2150 miH.zer.

CBHHEL-CBHHIIOBEIH BO3PAacT IMPKOHOB M3 TPaHMT-NOpQHpE, CexyIUero
oTNOKeHHs o3epaHckoil ceuthl (ckB.2502, rn.300 m), — 1800450 mini.jer.

CBHHE-CBHHLOBBIA BO3PacT UHPKOHOB M3 MeTavadasa, 3aieraioiero s
BH/le NOKpOBa B Bepxax 03epAHCKOH cBuThl (ckB.2500, rn.140 M), — 1700%
+50 mMnH.7IeT.

H.M.Topoxossim 1 ap. (1973; 1978) pyGuiui-CTPOHIHMEBEIM H3OXPOH-
HBIM METOZIOM NPOJATHPOBAHbI KBapl-CePHUMTOBbIE CrAHILI GenoKopoBmy-
cKolt cBuTel — 158535 mumH.nier. Ykasannad 1Mdpa Bo3pacta HHTEpPHPeTHPY-
€TCA KaK BpeMs NpOABJICHHA IPOLECCOB METAreHe3a OTIOKEHHH CBHTEL

Kanuii-aproHossie QATHPOBKH, MOJNydeHHble No BajopbiM npobam meta-
nuabazos GenoxopoBHUCKOH cBMTHI (ckB.2495), HaxonArcs B HHTEpBAse
1200 — 1500 mmi.ner. Ecnu cyurars, uT0 NOKpOBEI Maba10B PopMHPOBANHCH
B [aJI€030€, TO BCE AHATH3HPOBaHHEIE NPOGbI A0MKHbI GbUIH Bbl 3aXBATHTD 3Ha-
UHTEIIBHBIC KONMYECTBA PA[IMOreHHOro aproHa. B atom cnyuae ciiejiosaio bt
OXHIaTh ONpE/IENeHHOH KOPPEeNAIMOHHOH 3aBHCHMOCTH: YBEIHYeHHA uudp
BO3pacTa ¢ yMeHbilleHHeM coJlepXaHua kanua (3a cuer (oHa u3bBLITOUHOIO ap-
rona) . OgHako aroro e HaGmonaerca. Hanporus, 0TMedaerca BRICOKas NOIO-
HHTEbHAA KOPPENAINA MEXIY YKa3aHHbIMHA BENHIHHAMM, YTO CBH/IETENbCTBY-
T CKOpee He O 3axBare, a O YACTWIHOMH NOTepPe PA[HOTeHHOTO aproHa Mopoja-
M. Takas e BBICOKAA NONOKHTENbHAS KOPPETALAA MEKIY LHDPaMu Kanui-
8ProHOBOrO BO3PACTa M CONEPNAHHAMH Kajlusd B Mpobax ¢ . Meuaerca ¥ uid Ba-

* NOBBIX NPO6 KBApPU-CEPHIMTOBLIX CNAHUEB O3CPAHCKOHR CBHTDI, H JUIA CHIi0JL
(cepuira) 13 1ix e cnannes. Bee mojyuennbIe A HAX IH(PbI KANKH-apro-
HOBOr0 BO3pacta HaxopATCA B Hutepsaie 1230 — 1530 mumi.zer.

® Kammit-aproxossie [ATHPOBKM, MOJydeHHbIE [UTA TPAHHT-NOPGHPOB, CEKY-
.l ’

¥
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UMX oTaoXKeHHs ozepauckoii cautel (ckp.5030), Takxke CyuUIECTBEHHO "omo-
noxcenst’ (1100 — 1120 man.sier), npudem nudpsl KanHi-aproHoBOro Bo3pacta,
NONyueHHBIE 1A TPAHHTOR, BCEITIa MEHbILIe, YeM JIjIfl BMEINAl0iHX WX CIaHLeR
u anespomros (1370 — 1390 mn.mer), uTO cOryiacyerca ¢ MOC/eNoBaTelh-
HOCTBH (hOPMHPOBAHUA NMOPOTI.

Tomumo mMuxpodurodoccunni ¥ JIpYrHX OpPraHHMecKHX OCTATKOB Mpeq-
NONOXUTENBHO MaNeo30ficKOro BO3pacTa B OTJIOKEHUAX, N0 KpaiiHei Mepe Ge-
TOKOPOBWICKOH CBHTH HEO[HOKPATHO OMHMCHIBANIACH MAKPO(hAyHA M MHKPO-
dnopa pudeiickoro u maxe Gonee npesHero pospacta (Tumodees, 1969,
1973; ®yprec, 1982).

Takum 06pazoM, HMeIOLIHMECs [aHHble HE JIAI0T Cepbe3HBIX OCHOBAHHMA /LA
nepecMOTpa CTPaTHrPaGHIECcKOro NMONOKeHHs oriokeHuii benoxoposnickoi
rpabeH-CHHKIHAIK 1 OTHECEHHS HX K Naeo30m (1eBoH — kapGou).

[0.H./Te6edea

0 KONEBAHUAX COAEPKAHMIA K,0 W 40p,
BO ®PAKLNOHUPOBAHHbIX INAYKOHUTAX JOKEMEPUA

ITo ioro-Boctoky Cubupckoit nnardopmer (Yuypo-Maiickmii paiion) nase-
ctHO OKono 30 OpHrHHANBHBIX W NyGnupyluux onpepnenexuii abeonworHoro
BO3PACTA MOHOMMHEDANIBHBIX (PPAKIMi rayKOHHTOB H3 pHEiCKHX M BCHI-
CKHX OT/IOXeHHil. BONBUIMHCTBO MOHOMMHepabHBIX (pakumi noxemGpuii-
CKHX T/IJayKOHHTOB COCTOMT H3 PA3NHYHBIX MO CBOMM CBOMCTBaM 3epeH. Takum
o6pazom, HeoOGXonMMO pa3fie/ibHOe JaTHPOBAHHE FTHX PA3HOBHIHOCTEH M BbI-
ABTEHHE PACTIpelielieHa B HMX KOMIOHEHTOB, HO KOTOPBIM PAacCYMTLIBACTCA
abcomoTHeIH BO3pacT.

Oxono 150 npo6 rnaykoHWTa pa3fie/ieHbl 271eKTPOMArHHTHBIM criocoBGom
Ha 375 dpakumii — OT ABYX MO ceMM A Kaxnod npobu. Kaxnas dpaxima
anaym3rpopanacs Ha K,0 u na 40pr (TouHOCTb OnpefencHns [iA obenx KOoM-
norent +2%), 3atem paccunThiBasics Bo3pact. Cpasuenwe dpaxumii o conep-
xanuam K, 0 1 *YAr, a Takke no nomyueHHbIM 3HAYEHHUAM BO3PACTA TPOBOIH-
10Ch OTHOCHTENbHO TepBoil (paxiyun npobnr (¢ MakcHMaIBHOH AneKTpOMAr-
HHTHO#H BOCIIPHUMYHBOCTHI0) .

Teoperwuecku paccumtaHsl 13 BOIMOXHEIX CXeM HM3IMEHEHHA 3HAUCHMH
xomnonentos K, 0 — 40Ar — § (abcomoTabiit Boapact) . I1o wecTy 13 HuX n3-
MEREHHA COMIEPKAHNH KamuA H PAIMOT eHHOTO aproHa BO QpakuMAX O/IHO#M npo-
GBI pa3HOHANPABIEHHbI, NO IIECTH — OHOHANPABNEHHD! (HO HE PABHOBENUKH) ,
1o ofiHO# — BO Beex dpakimaAx Npobbl NOCTOAHHEL

(QaxTHIeCKHA MaTepHan nokasan, yrto TomeKo B 10% npo6 rnaykorutos
copepxanua K,0 n 40Ar 8o (paxuuax oHoH TpobEl MOCTOANHB!, OHAKO BbI-
YHC/ISHHDBI BO3PACT YACTO MONOXKe oxumaemoro. Bo dpaximax rnaykonuta
onHoi 1poBul npenentHbie xoneGauna conepxanna K,0 cocransmior 42%,

Ar — 36%. OnHOHANPABNEHHOCTh M3MEHEHNH COMIEPIKAHHHE 3THX KOMIIOHEH-
108 (ukcupyerca B 30, a pasnoHanpasnenHocts — B 60% npo6; “aanperuen-

46



HO#™ UIfl [71dy KOHHTOB paHoHa AIBJIAETCA CXEMa BOIPACTAHHA COACPKAHHN Ka-
JIHA H PAIHOTCHHOTO aproHa 6e3 H3IMEHEHUA UX COOTHOLUCHMUA.

Pacnpeie/ienue TONEK Ha JMarpamme AK,0-A 404y A6, rie pasHiua B

COMEPKARMAX KaIMA M 2PrOHA M PASHHUA B BOIPACTE [ULA PAIHBIX pakumi

BLIPAXKEHA B NPOLEHTAX OTHOCHTENILHO NEPBOMH, CBUIETENBCTRYET O Ka-
AKyUIEHCA PABHOBEPOATHOCTH GuyKTyauni conepxanni Kaiua 0 pamHoreHHOro
aproda B APEBHEHUINX [MAYKOHUTAX; MPEHMYUIECTBEHHBIC NOTEPH IIlay KOHK-
10M PAAMOreHIOr0 AProHa NPOABIAKTCA crabo.

BenuunHa ¥ HaNpaBNeHHOCT (IIYKTYAUMA COHEPIKAHMA KATHS W PajIHOTCH-
HOro aproa BO (paxiMAX OPEBHEHIUNX I1ayKOHHTOB woro-Boctoka Cubup-
cicoit mnaropMbl KOHTPOJIMPYIOTCA CTETICHbK) BO3I[IEHCTBHA Ha MHHepal BTO-
PHYHBIX usMmeHeHnH. Paiiimuua Mexay HaTHMpOBKAMH, NONyYaeMbIMH 10 [hay-
KOHHTAM,H NPHHATBIMH 3HAYeHHAMH BO3PAcTOB reosoruyeckux pybexei obua-

IPH3HAKH 30HAIIBHOCTH W FeOCTPYKTYPHOro KoHrpona. Ipu unrep-
NpeTaly pe3y/ibTaToB NATHPOBAHUA 310 OOA3BIBACT K [CTIbHOMY H3YUEHHI0
HE TONBKO reoortiecKoll CHTYalMK, HO H MUHEPWIOT UM [I1aYKOHHUTA.

H.B.Hukonaesa

MHWHEPANLI FPY NNkl FTNMAYKOHUTA
B AGCOJIOTHOM FEOXPOHONOI MK

Munepans rpynmsl rnaykonuta (MIT) asnsorca K-cironamin nonurumna
1M, o6pa3yTcsa B NOBEPXHOCTHOM CIOE 0CA[KA H MOTYT HCIIONB3OBATLCA IIA
ONpENENieHHs H3OTONHOr0 BO3PACTA BMEILAIOMMX HX OCAI0HBIX OTIOMKEHHIi.
OpHaKo Ha NPAKTUKE MOJIy4YeHWe [0CTOBEPHBIX WH(P KpaHHe 3aTPYLHEHO, 10-
CKONIBKY MMEET MECTO “'OMOJIOXKeHHe H yupesHeHHe'' BO3pAcTa 1o Cpaske-
HHI C STAIOHHON Likaiof. TakHe MCKAKeHHWA HAXONAT pamiuuHbic oObcHe-
HHA. 3m‘ﬂ HallHX HCCHEL(OB&HHF! — BBIABHTE oﬁu.me 3AKOHOMEPHOCTH IPOAB-
JIEHHA HCKaXEeHHil BO3pacTa H yTOUHHTh KpHTepHH 0TO0pa peliepHbIx npod.

B macrosmee BpemMs yCTaHOBJIEHA Pas/iHUHAs YACTOTA NPOABIECHMA HCKa-
Keuubix narupoBok (100 — 10%) Ha pasubIX BO3PACTHBIX YPOBHHX Paciipoct-
panenun munepanos (PyBuuureis, 1967; Huxonaesa, 1977), 4to Xopourio co-
NOCTAB/IACTCA C MHTEHCHBHOCTBIO MPOABJIEHHA NPOUECCOB BEIBETPHBAIMA H Ne-
PEPBIBOB B ocafikoHaKolLienud. HaMmu BbisiBNIeHb! perHOHAIBHEIE 3aKOHOMeEp-
HOCTH TPOARIEHHA HCKDKEHHbIX [1aT,TAKKe CBAJAHHEIE C ICPCPBIBAMH B OCU/1-
KOHAKOMICHHH H BBIBeTpHBaHWeM. OnpeneneHbl KIHMATHIECKaA H (halnaibHan
3OHAIBHOCTH nposAsnenns usmenednii MI'T B ceAsu ¢ 9THMH NpOLECCaMH Ha
npuMepe omioxenuil qoxemOpna u daHeposod. BeiABieHbl TakKe MUHEPaNo-
THYECKHE KPHTePHH JIHarHOCTHKH HeM3MeHeHHBIX W H3MeH:HHbix MIT, cpenn
KOTOpBIX 0Buleli 0coBeHHOCTbI0 ABJIAETCA OIHOPOIHOCTD COCTABA H CTPYKTYPBI
MHHEPAIOB B arperate — 3epHe (OT 3epHa K 3epHy M OT Npodsl K npobe) ans
HEHIMEHEeHHBIX M HEOOHOPONHOCTh — [UIA H3MeHesHbIX. KpoMe Toro, wis Hems-
métiennsix MI'T ycranapnusaorcs onpefiesnientbie COOTHOLIERHA cocTaBa H du-
SHYECKHX CBOMCTB, YaCTHYHO HJIH MOJHOCTBIO HAPYIIAIOUIHECA [UIA HIMEeH EHHbIX
PasHOBHAHOCT €.
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Taxum 06pajom, npefcTapiseTca HeoGXOMMBIM TPHHATHE SAMHON CHCTe-
MBI ACHOPTHIAUMK peniepHbIX 1po6 rinayKoHWTa, B KOTOPOii /1o/bkHa BbITh 01-
paXeHA HE TONBKO TeONOrHIecKan no3uuus npo6sl, HO H ee NeTUIbHAR MHHEpa-
TIOTHYECKAA XapaKTepHCTHKA.

A.lPybnea
0 BO3MOXHOCTH YYETA U3BLITOYHOIO APIFOHA B BYTKAHUTAX

Jlo HenapHEro BPEMEHH He CyHIeCTBOBAIO HHBIX ¢nocoBoB y4yera H3bmiTou-
Horo aproda (Ary), KpoMe MIOXPOHHBIX MeTofi08. OHAKO B Ka/lHi-aproHo-
BOIi TEOXPOHOJIOTHA HCMOJNB30BAHHE MOCTIEAHHX BhIIBIBAET PAIL NMPHHIMITHAIL-
HBIX BO3POKEHWH, 2 NMeloLHeca JaHHbIE, NOJYYEHHBIE C IOMOLIBI0 H3OXPOH-
HBIX NOCTpOeHuit, B GonbiunHCTBE cnyyaes comHuTenbHbl. B 1976 1. 10.JL.ITyw-
KapeBbIM MPENoXeH MeTO[l, H30TePMOXPOH, OCHOBAHHBI Ha NpPEMNONOXEHHH
o mocrosHcrBe oTHOMIeHHA Ary/K B pasnmunbiX MuHepanax KOHKPETHOro
ofvexta. ManonepoATHOCTS pealM3aliMH ero OYeBH/IHA, XOTA 3TO H 1LAT Brepet
OTHOCHTENIEHO OGBIYHBIX H30XPOH.

BeposTho, nansHeilumii nporpecc B fiene yuera H3GHITOUHOrC aproHa aoin-
e GbITh CBA3AH C M3y4YeHHeM H MCMONb30BAHHEM 3aKOHOMEpPHOCTENl ero pac-
nMpefieieHHA Mexcly pajHiHbIMH MHHepanami, [lepBbie JaHHbIe O TAKHX 3aK0-
HOMEPHOCTAX YXKe NOABWINCH B NMTeparype. Tak, paj aBTOpOB yKa3blBaloT Ha
10, uTO B CyBBy/NKAHMMECKHX TIOPOJiax IUIArMOKIIa3bl COMEPXAT B NATh Pas
Gossie n3bpITOYHOrO aproxa, yem nmipoxcensl. Henons3osanne naHHOro OTHO-
LWIeHHA MO3BOIMIO ABTOPY Hacroswei paboTel peKOHCTPYHPOBATH MCTHHHBIH
BO3PACT OCHOBHBIX BYNKAaHHTOB COKTYHCKOH cBATH B Boctounom 3aGaiikanse.
Opnako NMOCTOAHCTBO BeJIMMHHBI MOfoGHBIX ko3ddumMeHTOB BO Beex 06bek-
TaX MOXeT W He coBNMIoaThCH, TaK Kak, MO-BHIMMOMY, OHM HOJDKHEI 3aBHCETh,
¢ O[HOH CTOPOHBI, OT KPHCTAJUIOXHMHYECKHX OCOGeHHOCTEH MHHEpANIOB, & ¢
npyroit — ot PT ycnosuit MunepanooGpaiosanus. B ceasu ¢ atiMm B paGote
Npe/UIaraeTcs HOBBI METOM yueTa Ary, B OCHOBE KOTOPOTO JIEXHT Mpenono-
XeHHe, UTO OTHOUIEHHe CONepXanuil Ary B Kakoi-1u6o nape muxepanos (N)
H3 nopon H3ydaemoro ofbexkTa — BenHuHHa NMOcTOAHHAA. Torma mns 3THX nap
MHHEpPaNoB B ABYX Npo6ax MOKHO 3anMcaTh CIEIYIOIHe yPaBHEHHS |

nns negnon npoBkt s nropoﬁ npobu
byt o R TR | VLTI, TR T @3)
WAL, e 0Ar ot NAr, v (D) OAg L A0Ae o+ NAY, )

RITH, IONE/MB Ha COOTBETCTBYHLLME COREPXAHHA KAIHA K CIMTAR, 410
(40Ar 1401()1 =1 = const,

(IOAr!40K)I—r+Ar'I4UK1, ) MAg¥0R) = v A0k ()
(40Ar/40K) , =7+ NAr (40K ; (6)  (40Ar/40K)), =7+ NAC /40K, (8)
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B ypapHeHHAX (5-8) uernipe HemasecTHbIX: T, N, Ary /_}.r'". KOTOpEIE
TP COBMECTHOM PEILeNHH CHCTEMbI ITHX YPABHEHHIA.
* PaccMaTpHBAA AHATNTHICCKHE /IAHHbIE C MOMOLIbIO rpauyeckoro mMerona
aHANM3A JHCKOPIAHTHOCTH, NETKO NMOK33aTh, YTO TAHTEHCH! YIJIOB HAKIOHA
APOXONAIIMX Yepe3 TOUKH, OTBEYaONIHe [AHHBIM 11 oﬁamg1 64 TOUKY Ha
KORKOP/MH, COOTBETCTBYIOIIYI0 HCTHHHOMY 3HA4CHHIO Ar;‘&ml .!K, = 1, Npo-
@pmmmm OTHOILEHHIO COICPXKAHHA KaJlHA 7 tgz_ni =N(K l'“(f'.) H HE 32BH-
cqt of conepanuit i3GhTounoro aprona. pn Ky /K3 = const see rouku GynyT
HAXOMTBCH HA onHOl npAMOil (H30XpOoHE) , Nepecexaloieii KOHKOPAWIO B TOU-
e 7. ITOT BAPHAHT MATEMATHIECKH JKBUBaNeHTeH uaorepmoxpore 10.J1.11ym-
Kapesa, ABAIONICHCA YaCTHLIM ClyuaeM paccMaTpHBaeMOii MOIe/IH.

Taxum 06pazoM, UIA MOMETH 3aKPHITO CHCTEMbI ¢ ATy, YaCTO Peaiu3yio-
meficA U1 BYJIKaHOTEHHBIX IOPOJI, BOIMOXHO Onpefie/ieHne HCTHHHOTO BO3-
pacta npH YC/IOBHH, 4TO OTHOMIEHHE COLEPKAHHI ATy MEX/ly MHHEPUIAMH —
BeJTHYMHA NOCTOAHHAA.

MaremaTiiecKHii aHAIH3 WTOrOBOIO YPABHEHHA NOKA3BIBAET, 4TO €ro pe-
[ieHNe YyBCTBMTENBHO K NOrPENHOCTAM H3MepseMbIX BeniumH, Tak, ang asyx
npo6, B KOTOPBIX COMEPHaHUsA KaNHA W aproHa HaMepeHb! ¢ 0GbrHOl norpei-
gocreio (1% mna xamma u 2% nna aprola), owrnbka B 3HAYEHHH T JOCTHTacT
~20%. Ee MOXHO yMEHBIUNTb, HCIIONb30BaB Bojibliice YHCIIO 1IAP MHHEpAJIOB,

Meron WUTIOCTPHpPYeTCA PALOM NPHMEPOB, NOKa3b! BAITCA HEKOTOpLIE ero
BO3MOXHOCTH ¥ OTpaHHyeHHS. ¢

X A.U.CrenaHoa, /1.H.OavurHuKkoa

- OB UCNONbL30BAHUN MNMAYKOHUTA
ANA JATUPOBAHUA OCAJIOYHBIX MOPOA

InaykoHHT — MOKA2 eqMHCTBEHHBIH MHUHepas, TPHMeHAEMBIH [UIA [IATHPO-
BaHuA ocafoyHbix Tomm. 3a nocnenuue 10—15 ner MHTEHCHBHOCTH rEOXPOHO-
JIOTMMECKHMX HCCIIEIOBAHMH C €ro MCMo/ib30BaHHEM PEeIKO CHMIWIACK H3-38
Gomsiioro pasno6os momywacMbIX O HeMy BO3PACTHBIX JHAUCHHMIl W OTCYTCT-
BHA KPHTEPHEB MCTHHHOCTH nocneuux. Ho 3a 3101 nepuon, rnasHbiM o6pasom
paboramu W.E Huxonaeroii, nonyuens! HoBbie HHTepecHsbie fnanubie 06 ocoben-
HOCTAX 06pa3oBaHuii INayKOHHTA W NPHIHAKAX Ay THIeHHOCTH.

Fnaykonut — 370 THN NeeKTHBIX AMOKTAIAPHIECKHX CITION OMHOCTONHOMR
nonumophHoi Mommduicamni 1M win IMd co cnosxHbIM cOCTABOM OKTA/IPOB.
o npeobnananiio onHOro M3 rnaBHeiMX OKTANIPHIECKHX KATHOHOB BbIe-
NAOTCA PAIHOBHAHOCTH: C npeofnamannem xenesa — coGCTBEHHO INIAYKOHAT,
MArHHA — CEeNafOHHT, AMIOMHHIA — CKOJINT. MeXciioeBbie KaTHOHEI ITPeAcTas-
JIEHBI rnaBHBIM 06pa3oM KaJiHeM, KOTOPOMY IIOCTOAHHO COMYTCTBYET BOJA,
B mimmunom rmayxomute co cTpykTypoit 1M 0/KHO GbiTh 38HATO 2/3 Mek-
_CIOEBBIX MO3uwMit X", NpH MeHbllieM KONIMYECTBE €ro CTPYKTYPa CTAHOBKTCA
Heynopanoventoi (1Md) u xsMuueckuit cOcTaB NPUBIHKAETCA K MOHTMOPHI-
TIOHUTY,
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['NayKOHHUT OTHOCHTENIBHO JIErKO H3IMEHACTCA HA PaNTHUHBIX CTAIMAX Mel-
poreHe3dca: CeOMMEHTAlMK, Ouaredesa, JlMrede3a, MeTareHesa. 3naymrensHan
NedeKTHOCTL CTPYKTYPbl, MHOTOKPATHOCTh CTPYKTYPHBIX H XHMHUECKHX Mpe-
00pa30BAHHH TNAYKOHHTA BJIMAIOT HA COXPAHHOCTE APIOHA B K PHCTALIHYECKOR
pewetke. [losenenne kanua B npouecce NpeoBpasoBalHA TIAYKOHHTE OUeHb
criokHoe. B HeKOTOpLIX Cclydanx 0TMeuaerca NPAMan CBA3b MeX [y W3MeHeHH-
€M COMEpKAHHA KaUA H BOIPACTOM NOPOfibi, 06YC/I0B/IeHHAA BOIMOKHOCTBIO -
npHobpeTeHHa KaIHA B npoilecce JIMIeHe3d, METarcHesa H JAPYTHX MO3IHHUX
npeoBpasopannii. Ho, ¢ apyrofi ctopoHbl, paspyifenne KpHCTAIHYECKOH pe-
WETKKH B Mpoliecce FHAPATALMH IMAyKOHHTa M (GOpMHpOBaHKHe CMElaHo1oH-
HuIX (a3 B PAVIHYHbIE CTAMHAH NETPOTEHC3HCa NPUBOIMT K NOTEpHAM KAIHA B
HuxX. [lonoOHemi pasHOHaNpaBieHHBl HECHHXPOHHDLIR XapaKTep MMTpaiuH
aproHa ¥ Ka/lua 3afpy[aHAeT HHTEPNPeTaltio BO3PACTHLIX LHPP.

AHUNH3 U CHHTE3 QHIHIECKHX, XHMHYECKHX, CTPYKTYPHBIX H [€0XPOHOII0-
IHYECKHX [LaHHBIX 110 [JIayKOHHTY M3 OCALOYHBIX TOMIUL PA3HOIO BO3pacta 1o-
Ka3aJu chejlyloiee.

I'naykonur, cOpMHPOBAHHLIA B EPHOL, CELHMEHTAlMH, XapPAKTEPU3YeTCH
HecoBepllcHHOMR cTpyKTypoii IMd, 3HayuTenbHbIM KOJIHYECTBOM Pa3byXaioinx
CI0EB, HH3KMMH COMepPKAHHAMM KAIHA W JIDYTHMH 0CODEHHOCTAMHY, onpele-
nAeMbIMH (hauKaneHbIMK YCloBHAMH. QOpMHIPOBaHKE €0 MPOAOINKAETCA M Ha
MOCTCENIMMEHTALMOHHOM 3Tane 10 NpHoOpeTeHHs CIMOIAHOH YNOPAIOYEHHOH
cTpyKTypht IM, BhICOKMX cofepXaHuil Kaltua ¥ oBmero yepHoro obnika rno-
Gyn. IMosroMy NpH NaTHPOBAHHK HEOBXOMHMO YYHTBIBATE NPOLOINKHUTENLHBIA
TIEPHOJL IBOJIOLMH ITIAYKOHHTOBBIX 106y, BIJIKYAKIIKE CELYI0HE CTAIHH:

2) hopMHpPOBaHHE CMelIaHOCTOAHBIX cTpYKTYp (IMd), user rnoGys pas-
JIHUHBIH, CONEPIKAHNE KAJIUA HEBBICOKOE (Ce[IMMEHTAIIUS, [IHATeHED ) ;

6) (opmupoBatKe CIONHCTOR cTpyKTyphl 1M, user rnobyn uepHblii, co-
[epKaHHe Kalui MaKcHManbHoe (IMHrenes, KaTarenes) ;

B) pasniokKeHue NoJ AeiicTBHeM HH3KOTEeMIIepaTypHEIX TPOLECCOB (BBIBET-
pHBaHUE), [QABTIEHHE CMELLAHOCIOHHBIX CTPYKTYP, NOHIDKEHHOE H HH3KOE CO-
MeprKaHHE KWIKA, BT PasiHUHbIH 10 CBET/IBIX OTTEHKOB.

Hurepsalisl BpeMeHH MEXK/LY OTAEIBHLIMHA CTAIHAMH MOTYT HMETh PasHYH0
NpPOAO/KHTENBHOCTS, H B 3aBUCHMOCTH OT CT4QHH Pa3BMTHA TOr0 WIIH HHOIO
0Bpa3sua rnayKOHHTd MOXHO TIONMYYHTh Pa3Hble 3HaYeHHs Bo3apacta. Hurepnpe-
TAUMA TAKHX 3HAYeHHi [10/DKHA OCHOBBIBATHCA HA COMYTCTBYIOLMX CTPYKTYpP-
HO-MHHEPANOrHuecKMX uccienopaHuax. HHpIMH crioBamH, Ha mpHMepe ¢ riiay-
KOHHUTOM elLe pa3 NOTBepiKIaeTcsa HacTOATeNbHAA HeoBXonuMOcTs 06A3aTeNb-
HOrO CONMPOBOMKAEHHA I'EOXPOHONOTHYECKHX H3MEPEHHH XHMHKO-MUHEPaOrH-
YECKHM W3ydeHHeM HCTONb3YeMOro matepuajia; Ge3 a70ro HH Of(Ha BO3pACTHaA
undpa He AoyKHA GRITH NPHHATA. :
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J1.H.0Osyunrukos, A.U.CrenaHos

O NPUIrOAHOCTH BYNKAHWUTOB
ANA KANWA-APITOHOBOWA FrEOXPOHOMETPUWN

HecMOTpA Ha TOYYaEMble HHOT/1A HHTEPECHBIE W IOCTATOYHO I0CTOBEPHBIE
KanMii-AproHOBbIE NATHPOBKH AGCONIOTHOIO BO3PACTA, BYIKAHHYCCKHE NOPOIbI
B MPHHLMAINE MO IPATO/IHBT IR atoit uenn. Pesko HepasHOBECHbIE TEPMON-
ummecxue YCJIOBHA, B KOTOPHIX OKA3bIBAETCA HIJIHBAIOILAACH J'aBa, H €€ Obi-

e 3aTBEPAECBAHHE COANANT NpeanochbUIKH 1A NOCNeyouero JUIHTENbHOIo
peuabexHoro 1peobpaoBanna 3aTREpIEBINed NOPOMLI ¢ PACKPHCTAIITHIAUMER
CcTeKia, 3eNEHO- M KPACHOKAMEHHBIM JIEPEPOKIEHHEM, TaKkKe Hen3GexHo npH-
BOJALIMM K HAPYLICHHAM KalMH-aprOHOBOr0 PaBHOBECHA.

TlaneoTHIHbIE BYJIKAHHTBI HENPHIoaHb! B mobom ciiy4ae. HBKOTOPOE 3Ha-
yeHHe MOTYT MMeTh KaitHoTHmHele ddhdyanpibie H cybrynKanyeckie nopoyisl,
ocobenno obpasoBaBuiMecAd B MocneoporeHHsIX ycnosusax. OpHako n cpenu
KaWHOTHIHBIX BYJIKAHWTOB 110 CTENEHH NPUIOHOCTH I KalHii-aproHOBOH
TEeoXpOHOMETPHH BBIAENAKTCA TPH PAZHOBMAHOCTH: 1) conmepkatume ontiiec-
KH HeHIMEHEHHOE CTEK/I0; 2) B HEKOTOPOH Mepe PACKpPHCTAJLUIM30OBAHHBIE W
3) ¢ ABHBIMH CITEJ1aMH HATTOXKEHHBIX NPOTECCOB. i

HauBonpiiiee BIMAHME HA NOTEPI0 AproHa KAaNHOTHIHBIMM BYJIKAHATAMK
0KAa3bIBAET IHPOKO PacmpoCTpaHeHHBH f1polece MacCOBOH IMIPAaTALMK CTeK-
18, PH KOTOPOM NMPOMCXOIHT HAJIOKEHHE KOMIUIEKCa BTOPHUHBIX HIMeEHEHHI,
npmmimee K I'IPCHMYI!J.CCTBCHHDFI norepe pagHOreHHOro aproHa mo OTHOLIe-
HHIO K KUTHIO ¥ K 33HIDKEHHI0 BO3PAacTHbIX 3HaueHui. Takum obpalom, conep-
xarne H, 0" B noponax crexnosaroit eTpyxtyph; Morno Gkl B Kakoit-1o cte-
TIeHH XapaKTepH30BaTh JOCTOBEPHOCTh MONyUEHHbIX UHGP BO3pacTa ITHX 1o-
pPoJ, HO NapaielbHbli Npolecc JeBHTPHMHKALUHK BYIKAHWYECKOTO CTEKJIa
TAKXE BIIHAET HA COXPAHHOCTB aproHa. Yuer atoro Bianaxua Gonee ciroxen, no-
CKOJIbKY COXPAaHHOCTh APTOHA 32BHCHT OT XapaKTepa AeBHTPH(DHKALMH, NMPHBO-

- pAwmei K 06pa3oBaHAi0 Pa3HOTHNNBIX KPHCTAUIMTOB H MMKPOJTHTOB PANIHY-
HBIX CTPYKTYPHO-TEKCTYPHBIX H KOJIHYECTBEHHBIX COOTHOLLICHHIL.

Hmeronmiics B pacnopsOkeHHH aBTopoB (akTHYECK Hil MATEPHAN HATTAMIHO
MOATBEPXIAET CKA3AHHOE,

. Mirak, x 3HaYeHHAM KalMi{-2proOHOBOTO BO3pacta ke KaiHOTHIHBIX BYI-
KaHMTOB, He COMPOBOXIAIOUIHMCA XHMHKO-MHHEDAIOMHYECKHMH [aHHBIMH,
CIIE[lyeT OTHOCHTBCA OCTOPOIKHO.



X.W.Amupxaros, P.Y.laburoea, 11.K.AnoxuHa,
P.U.Yanaboe, HU.B.Huxonaesa

M3YYEHUE KANWA-APTOHOBOI O PABHOBECWA B TMAYKOHUTAX
NoO AAHHLIM AMP-CNEKTPOCKONWK

['lay KOHMT — HHIHKATOp BO3pacTa OCAfOuHBLIX MOpon. Mayuenue ero co
XPaHHOCTH Heobxoaumo ana reoxpononorid. CreneHs nekakenHs abCoIoTHO
FO BO3PACTA 3aBHCHT OT rilyOHHBI BTOPHYHOTO Mpeobpa3oBaHusa NEPBHIHOTO
COCTaBa M CTPYKTYpPbl MHHEPANa NPOLECCAMH IPEBHETO BbIBETPUBAHMA.

Llenb nannoi paGoter — MecnenoBarh MeccBayIpoBCKHE CNEKTPBI ITAYKO-
HHTOB B 33BHCHMOCTH OT CTENeHH HIMEHEHMA MX XHMMYECKOro cocrasa (amo-
MHHH3ALHA, OMArHHBAHHE) JUIA JHATHOCTHKHM M3MEHEeHHBIX M HeH3MeHEeHHBIX
PasHOBWIIHOCTEH W BbIGOpa penepsix npob U1 H3OTOMHOrO MATHPOBAHHA.

MeccBayaposckme cnektphi Ha usotone ' Fe cHumanuch Ha CHEKTPOMET-
pe ATPC4M ¢ muorokananbhbiv _ananuzaropom P-4050; wcrouHHKoM mecc-
6ay3poBCKHX Y-KBaHTOB CITYXH 37co (Cr).

Hayuenne ATP-cnexktpos amoMuHn3oBaHHbIX 06PAasloB NOKA3AN0 YBEIIH-
ueHHe KBajpynojsHoro pacwerienua (A) ana uowow Fe’* — A(Fe’*):
2 1,0 mm/c n ymensuienne ana wonos Fe?* — A (Fe?*) € 2,0 mm/c 1o cpasHe-
HHIO C NAPAMETPAMH HeW3MEHEHHBIX [NIayKOHHTOB, YTO OTPAXKAET MeTaMOp(H-
3aLLMI0. T1ay KOHHTOB, AnoMHHH3aLMA [/1ayKOHKTS, T.¢. 3AMeHa Si** ma Aljy
u Fe?* na A}, BhisbiBaer notepio aprona u ’oMonoskenue’ BOIPacTa.

B meccBayapoBckux cnekTpax OMArHMesbix o6pa3nos Habiofaercs yBe
mmenue orrowenus Fe?*[Fe®*, Beiuumubl KBaapynonsHOro paciiemieHHs i

el [Fel) He omnMualorcst OT MAapaMerpoB HeM3IMEHEHHBIX, T.e. OMATHHHAaHHE
HE NMPHBOIHT K HAPYUIEHMI0 KANHi-aPrOHOBOrO PABHOBECHA B I/IayKOHHTAX.

Takum oBpa3zom, uyBCTBHTENBHOCTE MeccBay3IpOBCKHX NapaMeTpoB Io3-
BonAeT (HKCHPOBATH MIMEHEHHS B MHHEPAJIE H HHTEPIPETHPOBATh AAHHbIE Ka-
JIHH-8PTOHOBOr0 BO3PACTa C BETHMHHAMH 3THX NAPAMETpOB.

B.A . Unsun

MOAENW BTOPUYHbLIX U30XPOH
B OTKPbITbIX PYBUAWA-CTPOHLMEBLIX CUCTEMAX

HecmoTpa Ha TO 4TO METO[B! PerpeccHOHHOIO aHATH3A NO3BONAKT BbIA-
BHTb Majible OTK/IOHEHMsA OT H30XPOHHOR MOJIENIH, MOXHO NPELICTABHTE POLLEC-
Cbl MHIPALMH H30TOIIOB, IPHBOAALLIAE K HOBOMY PACTIO/NIOKEHHIO TOUEK Ha IBO-
MOUACHHOH JHArpaMMe, OTIIHYHOMY OT NIEPBOHAYAILHOIO, HO TAKXKe ABNANLLLE-
MycA nuueitibiM. B nonobHo# cHTyauuM BOHHKHYT BTOpPHYHbIE H30XPOHBI,
HMelLIHe KaXyluHeca napamerpsl. JlaTel, Momyyerkble M0 HUM, MOTYT He CO-
OTBETCTBOBATH PEASTbHBIM I'e0JIOrHYECKHM COBBITHAM, XOTA C TOUKH 3PEHHA Ma-
TEMATHYeCKOH CTATHCTHKM BTOPHYHBIE H3OXPOHBI He By/lyT OTIIHYaTECA OT H30-
XPOH IO 0] YAaM C HEHapyUIEHHBIMHA py6  IHil-:CTPOHIHEBIMY, CHCTEMaMH.
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~ [lepBbIM LIaroM Ha NyTH BbIIJICHHSA NPEANONArAEMOrO KIacca reoX WMH-
yec MPOLECCOB, HIMEHATOILIHX pyOumuii-cTpoHIMEBY 0 cHCTeMy Gea Hapyiue-

. IHHEHHOCTH PACTONOKEeHHA TOYeK 00pPa3noB HA 3BOJIIUHOHHONH IHAIPAM-
Me, MOXKET CTATh MOJIelIb, CBAIBIBAIOIIAA NEPBORAYAILHBIE H BTOIuHbIE KOOP-
Wmex. .

JhioGoii reoXHMHMECKHIH Mpoilecc, NPHBOAANIHI K BBIHOCY HWIH NPHBHOCY
H30TONOB PYOWIHA CTPOHUMA B obpa3uax, HIMeHAET KOOPIHHATHI TOUEK 06-
pasuos Ha IBOMIOUMOHHOH [HAarpaMMe WM, DPYTHMH C/IOBAMH, [PHBOINT K

NIEKaPTOBbIX NPAMOYTOJILHBIX KOOPIHHAT B IByMEPHOM Npo-
8.

[Ipeobpa3oBaHHA KOOP/IHHAT, OTHOCHTENIBHO KOTOPbIX YPaBHEHHE NPAMOR
nuiAR (H30XPOHDBI) WHBADHAHTHO, BHIENANT KJACC FEOXMMHYECKUX NpOLEc-
COB, NPUBOMAINKX K BTOPHYHBIM H30XpOHaM, M3BeCTHO, YTO ypaBHEHHE Mps-
MOH MHBADHAHTHO TIPH JHMHEHHBIX MpPeobpa3joBaHMAX, KOTOPbIE OIMCHIBAIOTCA
CHCTEMO# Y paBHEeHHI

Y=DX+ FY + G,
rae X u ¥ — xoopauuater 1o npeofipazosanus; X u ¥ — 10 %e nocne npeod-
1; A, B, C, D, F, G — napametpsl, XapaKkTepuayioutse npeofpasosa-
Hue (reoxMMHYECKHi npouecc) .
~ B ciyuae coBpeMeHHOT0 npeoBpa’oBanus, NapaMeTpsl NepBHUHOM H30XpO-
Hbl ¥ = bX + Y cBA3aHBI ¢ MapaMeTpaMH BTOPHYHOR M3oxpousl ¥ = bX+ Y,

{f=AX+ BY + C:

COOTHOLIEHHAMH s = —
b= QA_.Q Yo= MQ_—G,
FBB T el

Paccmotpeno yersipe MONENH BO3HHKHOBEHHA BTOPHYHRIX H30XPOH B pe-
SyNbTATE MHIPaliH PaZHOTEHHOTO cTpoHuma (momens 1), pyBumns (Mo-
nens 2), 0ObMHOTO M PaHOTeHHOro CTPOHIMA (Mopens 3), pyGuiHa | pajHo-
TEHHOro CTPOHIMA (MOMens 4), a TaKkKe MOJelb BO3HHKHOBEHHSA MCEBIOH30-
XpOH B pe3ynbTare HepaBHOMEPHOH W3MEHEHHOCTH NepBHYHOOIHOPOIHON MO
pemminiam Rb/Sr 1 8781/868r nopomm (monens 5).

Bpaccom (1975) nonysuenst aHoManbHbie pyGHIHA-CTPOHIHEBBIE H30XPOH-
Hbl€ IATHPOBKH 10 NPOGWIAM BbIBETPHBAHHA B Me3030HcKHX apkosax Hosoi
Senammum. ;

OHH HHTepPNpPeTHPYHTCA aBTOPOM C TIOMOLLBI0 MOIEH, KOTOPYK MOKHO
JIETKO BEIBECTH KaK YacTHBIH clyuai paspaboraHHOH HaMH 0Duiei MOfIeiH BO3-
HHKHOBeHHs ncepon3oxpon (mopens 5). Taxum oGpasom, peayisrarst bpac-
€4 — JKCIEPHMEHTANIBHOE [IOKA3aTe/IbCTBO CYIIeCTBOBAHMA B NPHPOIE Bbijle-
JIAEMOr0 HaMH KJIacca FeOXHMHYECKHX MPOLECcoB, MPHBOAALMX K 06pasosa-
HHI0 BTOPHYHBIX H3OXPOH H TICEBIOM30XPOH.

o
pe
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H0.A. Banawos

0 BPEMEHW ®OPMWPOBAHWA 30HbI MAHTUHHbLIX WCTOYHUKOB
EA3ANbLT-AHAE3UT-AALMUT-NTANAPUTOBbIX ACCOUMALUA
®AHEPO30A W IOKEMEPHWA

Cpepnu coBpementibix 3¢ y3HBHEIX NOPOML OCTPOBHBIX YT H MaTEPHKOBBIX
oxpann Hanbonee pacnpoCTPaHEHbl CEPHH, HMEIOLIHE COOTHOIICHHE PaIHOTeH-
HBIX M30TONOB, OTBevaiouiece 0Bpa3oBaHMio HX H3 cneundIecKol 30Hbl BepX-
Heil ManTHu, 0BeHeHHON pyGunuem u kanuem. Takne c HH xapaxrepmymca
Bonee HHIKHMH BETHYHHAMH HaUaTBHBIX oruomenun (J‘Rr! CpPaBHH-
TE/IBHO CO CPEIHEMAHTHIHBIM YPOBHEM OTHOLLCHHA Srl 65r/1UR/, 31im 3¢-
(hy3UBHBIM CEPUAM B Npefenax Tex e TeKTonWdeckHx obnacreil COOTBETCTRY-
10T 110 ypoBHIo [°T HaTpHeBbIe IPaHHTOMIE! — TOHAIWTEI | IU1ATHOTPAHHTHL.

Kaitnosoitckum 3¢dy3MBHEIM H HHTPY3HBHBIM MOPOJIaM ¢ OTMEYEHHBIMHA

 MAHTHITHBIMH XapaKTEPHCTHKAMH H30TONOB Gru3ku no Benmunnam 15T nokem-
Gpuiickie GalambT-aHIe3NT-IANMT-THIAPHTOBbIE ACCOUMAIMH U TOHATTHIOBLIE H
TPOHIILEMHTOBBIE MHTPY3HH. O%IHaKO crenens oTkioHenus penwumy 19T or
CpeIHEMAaHTHHHBIX 3HAYCHHH Sri Sr, MaKCHAMAIIBHAA 1A KaiHO30HCKMX
NopOJl, TOCTENEHHO YMEHBIIACTCH B CTOPOHY HanGonee IpeBHHX MPOTEPO30il-
CKHX auanoron JIuHUA TIepeceveHnA CPETHHUX 3HAYCHMHIT HAYATIbHBIX OTHOLLEHHH
87gr/865r :ag: yzuaubtx ¥ HHTDPY3HBHBIX NOPOJ, C NHHKCH CPeTHeMAaHTHIHBIX
OTHOLIEHHI Srf 08y cootBercreyer ~3,8 MnpJier Hasaj, yKaipias TeM
caMBIM Ha BPeMA 3aPOJKIEHHA 30HBI BEpXHEH MaHTHH, 0GenHenHo# muTodGHIIb-
HBIMH J71eMeHTaMH GONbLIHX HOHHBIX PA[IMYCOB, C KOTOPOit H CBA3aHbI HCTOY-

HHAKH Ga3ansT-aHIe3uT-JAUMT-JIMNAPHTOBRIX ACCONUMALMH noxemﬁpm K (ane
po3os.

10.11, Wepzuna, A.T-PyGnes, C.B.Anexcandpoes,
r.B.Anekcandpos, B.B./Taenosa

BO3PACT WU FrEHE3WUC BA3ATNBT-NUIMAPUTOBOR ACCOUMALWN
BOCTOYHOr O 3ABANKANBA N0 U3OTOMNHLIM AAHHBIM

Ha tepputopun Bocrounoro 3abaiikanes paHHEMENOBOH 3Tall TEKTOHO-
MarmMaTHIeCKON AKTHBM3ALUMK 3HAMEHYEeTCA CTAHOBJIcHHeM GazanbT-munapuro-
BOH 2CCOLMaUMN, XapaKTep W OpMBl NPOABNIEHHA KOTOPOH PATHIHBI H OIIpe-
[HENANTCA TPEXK/E BCEro NPebICTOPHEH Pa3BHTHA PErHoHa.

OcoBGennocthio accoumauuu B mpenenax Mourono-Oxorckoil cknamuaroi
ofinacTH ABNAETCA MHOTOKPATHOE KOHTPACTHOE NIPOABIIEHHE KMCIIBIX M OCHOB-
HBIX BYIKAHHTOB, BXOMALIMX B pa3pe3d MexXropueix srnaguy (Yposo-Mororop-
cKas H fp.) nuG0 3aBeplUAlIAX Pa3BHTHE panee c(OPMHPOBAHHEBIX BYIKAHO-
TEKTOHWIECKHX CTPYKTYP, pacnonoxeHtbix Ha Goprax snammn (Tynykyesckas
wansnepa) . Jlna repputopuu ceBepHOTO *KecToro obpamnenns Monrono-Oxor-
CKOH cxnaguatod ofinacTH XapakTepHO OAHOKPATHOE HanpaBieHHOe (&HTH-
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P

m p;ul) NpoABJIEHHE NMPOH3BOIHBIX 533dﬂbT‘HHHﬂPHTOHOH dCCOnMHalMH -
3 TONBKO B Paspese HanoKeHHbIX BrajiH (OnoBekas u ap.).

BhisicHeHHe TOUHOTO BpeMeHH 0OpasoBaHus, [UMTENBHOCTH (OpMHpURA-
s, OCOBEHHOCTE TeHE3HCa Nopoy Ba3anbT-NHIAPHTOBOH ACCOMMAIIMH Tipeq-
mef HCCDMHSHHLIH npaxrmecxmi HHTEpPEC, TAK KdK UMEHHO C He# fapare-
HeTHIECKH CBA3AH KOMIVIEKC HH3KOTEMIIEPATy PHBIX THIPOTEPMAILHEIX MECTO:

skmennil. Kpome TOTO, TaKOe H3yueHHe NOMOrAeT BhIABJICHM0 creuudime-
CKHX 4epT KOHTHHEHTAIIBHOTO BYJIKAHH3MA M, BO3MOKHO, CyGKOHTHHEHTaE:
HO MaHTHH.

Ha nepBoM 3Talle ONPENENeH BO3PACT BYIKAHHTOB JKECTKOI'0 0OpamiieHua
Monrono-OxoTcKoi cknagyaroil cuctemsl (B OCHOBHOM 1m0 nopomam Oios-
CiOH BIIA/IMHBI) , YHACTBYIOUIMX B CTPOEHHH Tpex cBMT: 1) HanBonee pauuei —
OJIOBCKO#, TNpejicTaBlieHHol nunaputamy; 2) ykypeiickoi, nuddepesunpo-
BAHHOH OT JUOaPHTO-NAUMTOB 0 OasanpTor; 3) Hambonee MO3MHEN COKTYH-
CKOI, IPEHMYIIIECTBEHHO OCHOBHOrO cocrasa. Bospact 0noBckoil cBHTES OIpe-
Henen pyOHIHii-CTPOHIMEBLIM MerofoM B 12845 mmu.ner. Bynkauuter yky-
pelicKoH CBHTBI obpazoBanice 10 JaHHBIM KalHU-aprorosoro meroma 1201
+3 MuH.JIeT Haszan. Bo3pacT COKTYHCKOH CBHTBL OllEHHBAETCA MO JaHHBIM Ka-
ymii-aprorosoro merofa s 110—115 mum.ner.

Ilna kucno# cocraiioliel 6a3anpr-munapuroBoi accoumanny Tynyikyes-
CKOH KaNb[epbl YCTAHOBIIEH KaJIMH-apDrOHOBBIM MeTOAOM Bospact 135-
140 mms.ster. [na aHaiioros yxkypeicikoit ¥ COKTYHCKOH cBHT B npefenax Mou-
rono-0xoTckoit ckiayaroii o6rnacTy OnpeeleH TOT JKe BO3PACT, UT0 H B e
obpamieHnH.

BOHpOCbI rEHEe3nCa BYJIKAHOI€HHBIX MOPO ﬁaBEﬂbT-HHﬂﬂpH‘IOEQﬁ dCCOLHd-
mpemmmcb C MOMOLUBIO H3YUCHHA MEPBHYHOrO H30TONMHOrO COCTaBa CTPOH-
wis (IR). [lonpo6uo uccnenosanuce Bynikcannrel OnoBekoi Biajinte. IR B -
‘naputax onosckoi ceutbl (0,7094) yxaspiBaer Ha HX KOPOBYIO IIPHPOJLY, B 10
BpEMA KakK Dasansropas COCTAB/IAOINAEA aCCOUHALUMH HMeEeT I'II)’ﬁHHHDe BEPO-
ATHEE BCEro, MaHtHiiHoe rpoucxoxkmenne (R = 0,705+0,706). Anams IR B
NOPONAX YKYpeHCKOH CBUTBHI yKasbiBaeT HAa CMeIlAHHBIA xapaxtep maM (IR
uamengerca or 0,705 mo 0,710 B 3aBucumocTH or copepxanua Si0,, Rb/Sr,
1/S1r) 3Ti pasubie CBUIETENBCTBYIOT O NPOMCXOMK/ICHHH OCHOBHLIX M KICIBIX
nopoa OJOBCKO# BNAOMHBI W3 TPEX OYATOB, HMEIOILHX PA3IHIHYi0 NPUPOMY.
IpH 370M MOHO NpenoNaraTh CPABHMTEIBHO KOPOTKHIl IEPHOIL CY LIECTEOBA-
HHA YKYPEHCKOro o4ara, MIOCKOJIBKY B HeM He yCrella NpOM30HIH [O/IHAA 10-
MOFEHH3aUHA H30TONHOTO COCTaBa CTPOHLUA,

AHanoruusbie HCCNeAOBaHUA TIPOBOLATCA H [0 [PYTHM THIIAM TPOABIICHUA
Da3asibT-IMNAPHT CBOI ACCOLHAIIHH.

ITomuMO yaxe pelteHHbIx YHCTO NPAKTHYECKHX BONPOCOB, HAUIM HCCHEO0-
BAHWA NO3BOJIAIOT FOBOPHTL O HECKONBKO Bonee BBICOKOM IR cyBronTHieH-
TANBHOH MaHTHH — nopagka 0,705, 4To mojTBEpXKIaeTca u3MepeHnamu [R B
'HEOTeH-UeTBepTHIHEIX Ga3anbTax BHTMMCKOTO MUIOCKOTOphH H B YiLTPAOCHOB-
HBIX Hofyiax u3 wux (IR = 0,705), HMeioimx MaHTHIHOE NIPOHCXOAJIEHHE.
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W.A. flaesidos, U.11. Mynaroaa, A.Ml.Munos, B.A.Cypyunoe

OnbIT NPUMEHEHWA PYBEWAWA-CTPOHUWEBOIO
W30XPOHHOI O METOLA
K OCALOYHbIM W BYNTKAHOT EHHbIM NOPOAAM
OMONOHO-TARTOHOCCKOT0 PARNOHA (CEBEPO-BOCTOK CCCP)

B me30-Kaiio30MicKuX cknamarsix coopyxenuax Cesepo-Bocroka CCCP
GonblIME TPYAHOCTH BbI3bIBACT BBUIETIEHHE OTNOXEHHI NMO3/HEro NoKemE-
pHA — CPEJIHErO Maineo30d, He obnanawowmux creundrieck iMH 0COBEHHOCTAMHA
coctaBa ¥ GeIHBIX OPraHHYecKHMH OCTATKAMH.

JloctarouHo BhICOKAA pajpeinawinas crnocobHocTs pyOHIHIE-CTPOHIMEBOTO
M30XPOHHOTO METO/Ia N0 MOPOMie B 1eIOM, MO3BONIHBIIAA PaHee BhIABHTS YeThl-
pe BO3pactHbIX pyDexa B Pa3BHTHH KPHCTAITHYECKOTO (yH1aMeHTa ME3030HI
(Kynanomra w np., 1979), gana ocHoBaHWe [UIA TOMBITKH NPHMEHHTb €TI0 K
NPEeBHEHIINM OCAOYHBIM OT/IOKEHHAM PErHOHA, HENOCPEJCTBEHHO MepeKphbl-
BawwHM QyHIAMENT.

M3 HipkHuX ropu3oHToB yexna OMONOHCKOTO CPe/IHHHOIO MaccHBa Ipoa-
HAIM3INPOBaHB! [iBe NPoBE! KBAPUMTOBM/IHEIX NECYAHHKOB, TTIHHHCTHIH aneBpo-
nut, u3sectHAk W rpasermt. Ha rpadmice uethipe TONKH pacnpeneInCh BIOb
TIHHMH perpeccuy, oTBedarowedt poapacty 874+42 mmy.nier, a TOYKa rPABENIHTE
cMectiiace B cropony. [Teperunoe oTHOlIeHHE 875r/868r cocrasmio 0,7028+
+0,0015. Tlonyuennas naTa WHTEPNPETHPYETCA HAaMH KAK BPEMA JMHreHesa,
ofycnosupiiero B Tonue gocrarouno Gonsioi moumoctd (120 M) romoresns-
3a1HI0 H3OTOMHOrO COCTABA CTPOHIMA,

Ha cnenyiieM 31ane WCCelOBAHUA NPENPUHATO NATHPOBAHHE CIOPHOI
no sospacty (MeoBOH WIN IEBOHCKOH) TPaXWIHNAPATOBOM TOJIIM, BHISBIIEH-
HOit HeplaBHO BONM3M ceBepo-3anaHoi rpanAusl Takronocckoro BeicTyna gys-
namenTa, 3a5a4a OCIOXHAJACH TeM, YTO BYNKAHHTbI COBMECTHO C 3a/leraloiy-
MH Ha HMX HEMBIMH KapGOHATHO-TEppPHIreHHBIMH OT/IOXKEeHRAMH, NOJIBepiKeHb!
[IHnaMOMeTaMophuIMy.

PasnensHo npoananu3INpOBaNbl MOPOMIbI METABY/IKAHOT €HHOH TONIIA H Me-
taocanku. Te u npyrue o6HapyxwiH Boapact okono 300 mnu.jeT, paanmuyance
HeanauutenmsHo. [lepBHunoe oTHOLIeHMe coctaBnAer coorBercrBenno 0,7049+
10,0006 n 0,7044£0,0007. 3T nanHble MO3BONANT HCKITKYHTE TPELTIONONKeE-
HHE O ‘METIOBOM BO3pacTe BYJIKAHMTOB. BmecTe ¢ TeM nonyueHHble 3HAYEHHA
BO3pACcTa 3aMeTHO Gonee HHIKHE, YeM OXHIAeMble N0 FeoIOrHYecKHUM Ipefno-
cuimkaM. ENMHCTBO pajiHONOruuecKoro BO3pacTa H MEPBHUHOrO M30TOMHOrO
COCTaBa CTPOHIMS BO BCeH BYJIKAHOTEHHO-OCRHOYHOI TOLIe, MOIHOCTE KOTO-
poit onennnaerca B 1400 M, naer ochosanne ceasats pary 300 mum.ner ¢ mu-
HAMOMETaMOPDHIMOM, COMPOBOXABIUMMCA TOMOTEHH3AUHeH H3OTOMHOrO
COCTaBa CTPOHIMS,

‘B nenom nomyuenHsie pe3yNbTaThl NO3BONAT TONOKHTENBHO OLEHHTD
NEePCNeKTHBLL HCMONb30BAHHA PYGMIMi-CTPOHIMEBOr0 H3OXPOHHOrO MeTOMA
INA JAaTHPOBAHKA OCA/I0YHBIX M BYNKAHOr eHHbIX 0Gpa3loBaHHii.
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N.J1. Kawixapos, BN Kowxun, KA. Ywko

: ENEHWE BO3PACTA BY IKAHWMECKMX TY®OB HEOMEHA
OCTPOBA KYHALWMWP BONbWOA KYPUNLCKOR MPAALI
TPEKOBbLIM METOAOM

A
~ Qpma 3 ocHoBusix npo6nem reonorun Bonswoi Kypuwisckoit rpans —

QHOBJIEHHE TEOJIOIHIECKOro BO3IPACTA MOUMBIX TONUI BYJIKAHOTEHHO-0CA-
popmaisii Heorena, 410 He0BXOHMO [UIA PELlieHs BONPOCOB HX CTPA-
eCKOI0 PACWICHEHHA H KOPPENALMK, YCTAHOBIIEHHS JTAIIOB PAIBHTHA

M NPOrHOIUPORAHWA TMOUCKA NOME3HbIX Hekonaembix. OpHaxo

b BONPOChHI, KaCalUIHECH YCTAHOBJICHHA BO3pacTa BYNKaHOUCHHbIX H
BYJIKAHOTEHHO-0CA04HbIX TOPOL ellie HE pellieHbl. ITO BHIZBAHO NPEXIE BCEro
TPYIHOCTAMH crparurpadirieckoro pacuneHenua GosblicH YacThi0 HEMbIX, JIH-
HIEHHBIX NATEOHTOIOIHYECKHX OCTATKOB M YPe3BAMAiHO PainooBpaIHkIX B K-
TONOTHYECKOM H (POPMAUHOHHOM OTHOLISHMAX BYJIKAHOI EHHO-OCAIOUHBIX 06-
Ppa3oBaHKil, YaCTO CWILHO MIMEHEHHBIX BTOPHMHBIMH npoueccamu. B cpadn ¢
STHM [0 OTHOINEHHIO K BYNKAHOTeHHO-0CAouHbIM ofipazosanuam ocobenno
BOKHO OMHOBPEMEHHO C IIPHMEHEHHEM MAMECOHTONONHYECKHX K JIMTONOr0-CTpa-
THrPApHIECKIX METOIOB HCNOIb30BaTh Quawveckue (kaniil-aproHoBsiii H pe-
KOBBIit) METO/Ib1 ONpene/eHHA PATHONOTHILCKOrD BO3PACTa.

B panno# paGore coofiaoTca neppble pe3ybIaTsl (aTHPOBAHHA 110 Tpe-
KOBOMY MeTofy uerbipex o6pasioB BynKaHWieCKHX Ty(hoB H3 cTpaThpBuMpO-
BRHHBIX PA3PEIOR BYNKUHOTEHHO-OCANOUHBIX NOPON HEOreHa NOBUOBCKOH W
anexHHCKoN cBHT octpoBa Kynawmp bonswoit Kypunsckoi rpmﬁn.

Kax cnetyer ima peayns1aroB TpexoBOro NATHPOBAHUA BYJIKAHWYCCKHX TY-
¢don (cm.rabnmy), B 06p.9 npumecusie 3epua orcyrcTRyioT, a B 06p.3, 32,
36a OHM COCTABNIAKT HeCKONbKO nmpouenToB. 06p. 32 u 36a (paapes 3/77) xa-

 PAKTEPHIYIT paspe3 BepXieil 4acTH NOBUOBCKOH CBHTH! Ha n-ome Jlosuosa.
Tonyvennnie peaynsrarsr (7,8£1,8 n 11,1£2,0 Mumiier) onpenenswt sepxue-
MHOUEHOBBI (H,BO3IMOXHO, CaMble BEPXM CPEIHEero MHOIleHa) BO3PACT Bepx-
Hell, BYJIKAHOT eHIT0-0CA/I0HOM TONIUM IOBUOBCKOH CBUTHI, YTO NOATBEPKIALT
naunnte. Komrnnexke daynst Bepxseil 4acTi NOBLOBCKOMA cBY-

81, 1o JLC.Kunkonoit u np. (1972), cOCTORT NpeHMYIUECTBERHO W3 BepXHe-
MHOUCHOBBIX MOJULIOCKOB, Y8CTh KOTOPEIX BCTPEYACTCA W B CPETHEM MHOTIEHE.

ST T itoweor | & " Cxoppexrn "3
BRREEN S | oBpaz. | wsynen |upmaces- |  Beopacs, e mer
! ua HLIX 3€- | HbhiX 30~
B pes_ | pen
R . 176 3 85 3 3,621,0
516 -9 81 0 48117
ER? . 32 132 1 78+ 18
B 3/77 - 36a 164 4 11,1220
& ¢ _
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06p.3 u3 paspeaa 1/76 u 9 u3 paspeaa 5/76 y merca Meis eap opumu necie-
AOBATENAN M OTHOCATCA X CaMbIM BEPXaM JIOBLOBCKOH CBHTBL, & AAPYTHMH — K
anexniekoi ceute. Tlonyyennbie TpeKOBBIM METOIOM Pe3yJbTathl O BO3pACTe
YKajaHHeIX paspesor (3,6+1,0 u 4,8+1,7 man.iter) ceupierenscrsyior o Gomnee
MOJIO/IOM BO3pacTe OTNOXKEHHH pa3dpe3a y muica Mensenb — HIOKHHIA TWITHOLEH
H, BO3ZMOMKHNO, CaMble BEPXH BEPXHEro MHOLEHa, T.€. OHH MOrYT BbiTh OTleCe b
K @JIEXHHCKOM CBWTE.

Cnenosarensno, nepsple NpenBapHTEIbHLIE JAHHLIE ONPENENEHHA TPEKO-
BhIM METOA0M BO3pacta 06pasnos ByaKaHHMecKHX Ty(OB H3 Pa3pesos BYIIKa-
HOr¢HHO-0CAI0YHbIX TIOPO/] IOBUOBCKOH H aJIeXHHCK Ol cBHT ocTpoBa KyHaump
MOKa331H BO3MOXKHOCTE NPHMEHEHHA ero UL YKa3aHHBIX OTnoxenu#. Peayns-
TAaTEl TPEKOBOIO NATHPOBAHMA COMIACYIOTCA € FEONONHYECKHMH H NaJIeOHTONo-
THYECKMMH [IAHHBIMMH.

J1L1T1. Kawxapoe, B.J1. Kowrxuk

KOHTPONb 3A COXPAHHOCTbLH YPAHA
NnPU QATUPOBAHWM NO TPEKAM AENEHWA

Murpaiis ypana M3 [aTHpyemblx 0GpasuoB ByJIKAHHYECKHX Ty(oB C Hc-
[10JIb30BAHHEM 3E€PEH aKIECCOPHBIX MHKPOKPHCTAN/IOB, B YaCTHOCTH amaTHTa,
BO3MOXHA KaK B NepHojl 3wieraHua o6pajua B NopoJie, TaK H B NMPOLEcce XH-
MHYECKOH 0DpaloTki MHHepaNIoB.

Jis KOHTPO/A COXPAHHOCTH ypaHa NPy XuMm4eckoli obpaBorke muHepa-
OB OpeIoKed crnocob, 3aKInYaolMics B CPaBHEHHH KOHUECHTPAUHN YpaHa,
H3MEPEHHOH METOLOM OCKOJIKOBOH paHorpauy, B MPHIOBEPXHOCTHOM CJI0E
[0 H HOChe XMMHUeCKOH 06paboTki obpasna. Mnrpamm oleHuBaerca 1o gop-

Mylie Ny @,
M=I-
N, d’b

rae @y n @ — NOTOKH TEMUIOBLIX HEHTPOHOB NEPBOr0 H BTOPOro obiryyeHiH
oﬁpaaua B peaktope; Ny M Nj — WHCIO TPEKOB Ha BHELIHHX [AETEKTOPAX OT HC-
cnenyemoro obpasua nome nepsoro H sroporo obnyuenuii. llpu M = O mur-
pauns orcyrcrsyer, npy M >0 NpoUCXOIMT. BbILENAYHBAHHE ypaua H npu
M < 0 - npuBHoc ypaHa B obpasel.

Hayueda coXpaHHOCTh YPaHa B aNaTHTaX M UHPKOHAX M3 pslla 06pasios
BYJIKAHHYECKHX Ty(OB NPH BO3[IEHCTBUH HA HHX TSDKENbIX MUK OCTeH, KHCIOT
# Mopckoi sopel, OTMeueHa NONTHAA COXPAHHOCTh YPaHA B LMPKOHAX NPH BO3-
peiicrun 40% HF B tevenne 4 4 u 6pomodopma — B Tevenue 1 u. OBpaborka
MHKpPOKpHCTwLIOB anatToB B 4%-Hoit HNO; B Teuenne 16 Mun (Bpema tpas-
JleHHa TPeKOB B ITHX MHHEPanax cocTaBnser 1-2 MHH) W B KHIALIECH MOPCKOi
BO/le HA NPOTAMEHHH HECKOJIBKHX [HEil He NPUBEIH K 3aMETHOMY H3MEHEHHIO
KOHUEHTPALHH YPAHA B HHX.

© JlnA nposepKH COXPAHHOCTH YPaHa B 1 cYEHHE BCEro BPEMEHH HAKOIUIEHHSA
CNOHTaly (LIX TPeKOB B 00pasue MPOBOJWIHCH: ONpENeNeHHe BO3PACTa H KOH-
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ypaHs iR KDKIOr0 KPHCTANE npobb1; OnMeHKa MKKpopacnpesene:
W COBPEMEHHOro ypaHa ro TpexaM HHILy WPOBAHHOTO NIENEHHA WIOTONA
U; nocrpoenHe rpaduKa 3aBHCHMOCTH BE/THUHHBI OTHOLIEHHA IIOTHOCTEH
CHOHTAHHBIX H HHIYUHPOBAHHDIX TPEKOB OT Kpan K LEHTPY WCCIe/1y eMbIX KPH-
CcTa/uion. 3aKnioueHHe O HATHIHM MHIPAUHH YPAHA MOXKHO CEATh, ECIH Ha-
‘GmopAlTCA KOPPENALMH BOIPACTA M KOHUCHTPALWMH YpaHa JUA OTAENhHbIX
Kpmrmnon npoBbl; rPAAHEHT B MHKPOPACTIPE/ICACHUH HHILY IHPORANHKIX Tpe:
KOB; CKAYKH rpadHKa OTHOILEHHA IIOTHOCTEH CMOHTAHHBIX H HHOYUMPOBAH-
HBIX TPEKOB B NPHIPAHHUHDIX obnacTAx KpHCTANIos,
Jina OTOENbHBIX KPHCTA/NIOB aNaTHTa Konbckoro nosyoctpora oTMeyesnl
addeKThl KAK BBIHOCA, TAK W NPHBHOCA YPAHA, 4TO MOKET CYLUECTBCHHO HCka:
3UTH BEJIMMHHY ONPeeNAeMOro TpeKoBoro Bo3pacra.

B.11. Kowwkun, 1.71. Kowrapoe

METOAWKA OEHAPYMEHWA NPUMECHbBIX KPHCT"ARHOB
nPU ONPEAENEHWW BO3PACTA BYNKAHUYECKUWX TY®OB
no TPEKAM AENEHWA YPAHA

IatupoBanye BynkanwiecknX Ty(hoB 1O TPeKam OT OCKONKOB MeNeHHN
ypana — xopomo paspaGotanubiit mMeron. [loaromy ornensumie npobui Tydor
PEKOMEHIIYIOTCA B KAUECTBE MEX/1yHapO[IHbIX BOIPACTHBIX 3TANTOHOR.

*  Opnako B NOCTIE[HHE IOMIbI B BYIKAHHYECKHX Ty (hax B peay/bTare [e1alib
HBIX METOMOJIOTHYECKHX Mcciieiopanni obHapy#elbl TaK HasbiBaeMblie NpHMec-
HbIe MHKPOKDPHCTAILIbI, CYLUECTREHHO 3aBBILLAIOLIHE ONpe/leNaeMblii BOIPACT.
310 BHIABHAYIIO PAM CNOXHBIX 33124, CBA3AHHBIX C HEOBXOMMMOCTBIO criel-
ANBHOr0 H3ayueHwu#A, o0GHapyXeHMA M yduera MpUMecHOro marepuana (ecad o
ApHCyTcTBYyeT B npoGe) B marupyemsix obpasiax.

B paunofi pabore npepiaraerca cnoco® peilenus 3THX 3a4ad HE OCHOBE
COMOCTABNCHHUA 3KCIIEPHMEHTAThHBIX JIAHHBIX C TEOPETHIECKHMH, BEIYMCIICHHEI-
MH C nomolisio 3axona [lyaccona ¢ yueroM HepaBHOMEPHOTO COLEPXKAHNA ypa-
HAa B PA3NIMUHBIX KpHCTamax hpobui. Pacxoxmenue jkcnepUMeRTa/IBHBIX [1aN-
HBIX C TEOPETHUECKMMH PACCUHThIBAETCA MO opmyne ]

a .

: { f e 2 n
N - } a.
2 K aQ-j=p @/ | : vl
‘2= a.-r 1 ’E B ——
; / ; 5;'
i=7 a =1

THE @ B b, —4WCNO CNOHTAHHKIX H MHAYIMPOBAHHLIX TPEKOB Ha i-OM KpH-
- Cramne npober; N — uncno KpHcTanios B npobe; Nﬂ = YHCNO KPHCTANIOB B

Tpobe, kotoprie mMeloT @ cnonTaHHbix TpekoB; K BhiOHpaerca Gonsie
MaKCHMaNbHOro JHaueHHA a, B npo6e. >
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Ecnk x* > x m (4 — YPOBEHE SHAMMMOCTH, /M - YHCIO CTeneHeH cBobu-
Opl), TO B upoﬁe NPHCYTCTRYIOT HPHMMECHBIE KPHCTAIUIBI, HCK@XA0IME BO3-
pact. lns kaxkporo Kpucranna npoBbl BHIMHCIASTCH BEPOATHOCTL €10 NOABIIE-
HHA B HCeneyeMon npobe: 7 =

r ‘.‘,' ¢

f(g)= —
3areéM KPHCTAIIbi C MHHMMAIbHBIMH juaqéﬂltﬂMH P(a J CYMTANTCH IPHMECHBI-
MH H orﬁpachmamca Ao Tex Iop, NoKa He ﬁyuer BEUMOJHATHCA YCIOBHE
¥ < x B atom ciyvae Bce NpUMecHble KpHCTaiuibl OKa3pisaircs o16po-
LLIEHHL M’u, @ CTATHCTHYECKOE pacrpefesiende oCTaBlliuXCcA XOPOUIo COTnacyer-
cs ¢ 3aKoHoM [lyaccona.

TockonsKy yKa3aHHbie BRIMHCTICHHA [U1A 00pa3uos npob, conepxaiimx no-
panka 100 # BpiILe KPHCTAIUIOB, OMEHb TPOMO3/IKH, UIA HX IIPOBEICHUSA CO3/IA-
Hbl BBIMMCIIMTE/IbHBIE NPOrPAMMBI [UIA MAIIMHHOR 00pabGoTKH Ha H3bIKAX
AJITOJI n ®OPTPAH. '

IlpusonatTca peaynbTathl ONpeneneHuAs BO3pacta PANA BYIKaHHIECKHX Ty-
$os, B KOTOPHIX C MOMOILIBIO Pa3pABOTAHHON METO/IHKH YUHTBIBAIACE NPHMEC-
HBIE KPHCTAILIbL.

1.1 .Azeesa, /.11 Kawkapos

AATUPOBAHWE OECUAMAHOB
K3bUI-HYPUHCKOW CBUTHI KAPAMAJAPA (TAHb-WAHb)
KANWA-APTOHOBbLIM W TPEKOBBIM METO4AMM

OBcuiHanbl BXOAAT cocTaBHoM nacteio B Kapur-Hyputckyio ceury Kapama-
sapa (Kypammickaa nopzona Tans-lilans) BepxucilepMOTPHACOBOIO BO3PACTA,
CIIOXKEHHYI0 [/1aBHbIM 06pa3oM KaiueBhiMH NHNapuramMi. CraHOBIIEHHEM 31Ok
CBHTHI 3aBEPLUAIOTCA HPOLECCHhI BYJIKAHHAMA B YKA3dHHOM paioHe.

Ipencrannessl o6cHOMAHBI KaK TEMHO-KOPHYHEBBIMH H YepHBIMH Hepac:
KPHCTaN/IHIOBAHHBIMM CTEKJIAMH, TaK # Bonce PacKpHCTANTHIOBAHHOH pas-
HOCTBIO ¢ BKPAIVIEHHHKAMH NOJIEBIX LIATOB, _

Onpepenekne BO3pacia KanUA-dprOHOBBIM METOIOM MPOM3BOLAWIOCE N0
oﬁcmuanm C punmoﬁ CTENEHBID PACKPHCTAJUIH30BAHHOCTH. ITo ceexunm He-
H3IMEHeHHBIM CTEKJIAM, & TAKIKE M0 MOJIEBBIM LIMATAM NOJyYeHbl Jathl 243 -
266 miH.JET, & NO CTEKNY, B 3HAYATENLHOM CTENEeHH MAeBHTIPHPHUUMPOBAHHO-
my, — 306 mruner, [locnennsa uﬂd}pa XapaKTepHa UIA CT1eKO0Jl C BRICOKHM CO-
nepxannem H, 0" u Bonee HHU3KOMH, 9eM B Hepacxpmnannmonalﬂtbm CTEKNax,
xnﬂuempauueu KarnHAa.

+ Jns ofHOro H3 HEM3MEHEHHBIX oﬁpaauon Hcenegyemblx 0GCHIHAHOB Onpe-
OENAJICH BO3PACT HAKOIIICHHA TpEKOB OT OCKOJIKOB CTIOHTAHHOI'O JIeNIEHHNA Ypa-
na. Monyvenran Bemuuuxa (248125 MAHJIET) XOPOLIO COTNACYETCH C JIAHHbI-
MH KaJIHi-aproHOBOr0 METO/A 1A 3THX uﬁpa3}108.
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AEH € KaJIMA-APTOHOBBIE M TPCKOBBIE JATHPOBKH 110 HEH3IMEHCH-
i OOCMIMAHAM CBHIETENbCTBYIOT O TOM, YTO TMOCHeHHe 06pa3oBaiuce B
[epMCKOe BpeMA H, CIeJOBATCIBHO, B MEPMH 34K OHYHIIHCH [MPOLECCHI
ma B Kapamasape.

=11, Cemenenxo, 3.A. Apowyx, U.I.Coxypenro, 10.9.Benuxaros,
& A.B.lopHocraee, H.K. WupunBexos

” éﬂﬂSb ME3030ACKOro niAT®OPMEHHOMO BY IKAHU3MA

- C 30HAMW AKTUBU3ALLUM
! : B AOKEMEPWW CEBEPHOTO KPMBOPOXb A

~ [lenrpanbhas 4acTh YKPaHHCKOrO WIMTA XapaKTEPH3yeTcA NPOTAKEHHLIMY
SOHAMH JONTOXKHBYIMX IYOHHHBIX PAs/OMOB. 3TH 30HEI MPENCTABIAIOT CO-
Boii 3aedcHHbIE METaCOMATO30M Y4ACTKH NOKeMOPHACKHX KPHCTAILIMYCCKIX
NOPOM, BCKPBITbIE Ha pasiuukyio ryGuny npolieccamu sposuu. K Hum nipuypo-
yeHbl MHOrOJTanHble, HHOrIa AndidepeHuMpPOBaHHbBIE, OCHOBHbIE H YIIbTpPAOC-
HOBHbIE MarmariiecKkHe 06pazoBausA JokeMOPHS, HCIBITABILIHE METACOMATH-
yecikue mpeoBpasoBanA Ha D0sIee MOHHK ITAlaX.

‘Ha Gonbitom (aKTHYECKOM MATepHalle [0K23aHO, yTo HanBonee nepclex-
THBHBIMH YYACTKAMM H4 HOHCKH MEIHO-MONUBOEHUBOIO H 3I0JIOTOPYIAHOIO
NPOABNEHMA ABIAIOTCH MEPECEUCHHA PA3IPhiBHBIX HADYILIEHHH HA TPAHMLAX Pa3-
HOBO3pacTHBIX BJIOKOB, [IOCTYIHBIX JUIA HHTPY3MBHO-3(dy3HBHOTO MaTepHalld
BIDIOTH /10 0BpasoBanms TpyOOK B3pLIBA.

. Bysnikatorennsie niatOpMeHHbIe CTPY KTy eI NOA0OHOTO THNA, PajBHTbIE
B npefiesiax Kpueopoxcko-Kpemenuyrckoro kpaesoro nporuba, no coppemes-
HBIM JIaHHBIM TAroTel! K Kasankosckoi, 3anapno-Marynenxoi u Kpusopoxk-
cko-KpemeruyI ckofi 30HaM 4KTHBHIALHH.

Samnno-Plu:yneuKas 1 Kpusopoxcko-Kpemenuyrckan 30HBI akiHBH3E-
m ABJAKTCA [0NTOXKHBYIUHMH 30HAMM PRIOMOB TNyGHHHOrO 3I0KeHMH,
HCTBITABIIMMH HEO[HOKPATHbIe YacTHYHLIe oGHOBNenuA. Hanuute B npeniesiax
ITHX 30H 3KCIUIO3MBHbIX Gpexumi, Nap TpaxHaHAe3MTOBOTO COCTaBd, MOPOJ
YABTPAOCHOBHOIO COCTABA W TAXMIHTOB, OTHOCALIMXCA K CyBimiardiopMenimim

BPAIOBAHNAM, 3ACTYKHBACT NOCTAHOBKH KOMIUICKCHEIX TEMATHUECK HX HCCITE-
- B npepenax onuchiBaeMblX 30H aKTHBHIAUMH BBIJIENCHBI BYJIKAHHIECKHE
m&m B3pbiBa Pouonosckan  [epBomanickan U pan MPEIOIIAIACMBIX H yC-
fﬂalmmaemlx no reoH3IHYeCK UM AaliHbIM.
OBCKdA CTPYKTYPa, PACTIONOKEHHAA B 10KHOR Yacin 3ananuo-Hury-
. MEUKOH 30HBI aKTHBHIALLIH, BCKPBITa HECKONBKHMH CKBi kHHaMu. Ona nipen-
ﬂ_hlmer €000l peako CyXawliyiocs KHH3Yy BOPOHKY, BBIUIOJIHEHHYH) CHIbHO
SMEHEHHBIMH GPeK UMAMI BY TKAHHIECKHX K BMELIIOULIHX ME1aMOpHICCKHX

i nﬂPBOMaHCKaa BYJIKAHHYECKAA NOCTPOHKA YCTaHOBIlEHa B [ipejenax of-
HOHMEHHOrO pyaHOTO y3/1a, PACTIONOAKEHHOIO Ha nepeceueH it Kpupopoxcko-

6l



Kpemennyrcxoit # JemnanoBckoil 30H pajjioMOB, yXe CYUICCTBOBABIIMX B
HWKHenpoteposoiickoe BpeMA. C 5akIIOMATENIBHBIM T310M meTaMophHama
OPON KPHBOPOXCKOHl H HATYEKOl cepHil cBA3aHO 00pasoBaiKe TyPMAaIit-:
COIepKAUMX TPeiiIcHHIMPOBAHHBIX TErMATHTOR Bo3pactom 1720 miHJer no
MYCKOBHTY.

AKXTHRHBIE TIONBIDKKH LIMPOTHOIO HANPABIICHHS NPHBENH K ONPOKM/IBIBA-
HIO R4 33747, KeNe3ucTo-KPeMHNCTBIX 06pasoBaiuit KPHBOPOXKCKON CCPHH 1
dopvumposamiio Tax Hassipaemoit [eppomalickoli dnexcyphi, 4T0 MpenoNno-
KUTETHHO MOKHO CBA3ATh CO BPEMEHEM BHE/IPeHHA IMPOTHHIX NAJIe030MACKHX
naex muaba3oBoro cocrapa BoapacToM 516 mis.ner (pymuuk um.Opynse).

C nanBornee MOIAHMM 21aN0M IWIATHOPMEHHON AKTHBH3ALMH B LEHTPANb-
HOf wacTH YKPauHCKOTO WHTA CBA3AHO GOPMHPOBAHHE IKCIUIOIMBHBIX Gpek-
auil 1 BHE[PEHME TIy3bIPIATHIX JIaB TPAXHAHMIEIHTOBOrO coctana. Bospacr Heme-
TaMOPM30BAHKBIX 1Ty3BIPYATBIX JIAB, ONpe/IeNeHHbli KaHii-1proHOBbIM METO:
nowm, pased 250+ 10 mim.ner. f

MMocTBY IKAHKHYECKHH ITaN PA3BHTHA XAPAKTEPH3OBAJICA TEKTOHHIECKHMH
nonsikKamn ¢ obpalopanneM Gpexumii, B COCTABE KOTOPBIX OTMeuaoTcA 06-
JIOMKH Ty3bIpYaTHIX JIAB.

3amepuniuics 3T0T ITAN HOCTBY/NKAHWICCKHMH IHIPOTEPMANBHBIMK NpPO-
meccamu (OKBapueraiue 0 KapboHAaTH3AIMA ) .

P.H.A6dynnaes, C.A.fiwaghapos, 3.6.lyceinoea

BO3PACT JOANLNWACKOr0 ®YHAAMEHTA
NPUKACNUACKO-KYBEWHCKON HEGTEHOCHOW OBNACTH
no AAHHbLIM KANWA-APTOHOBOIO METOAA (A3EPEARMAH)

Tpuxacnuitcko-KyGuuekuii nporu6 mpeactaBiser Oy M3 [ENPECCHOH-
HBIX CTPYKTYpP AsepGaiijikaHa M PacmoNioxeH Ha CeBePHOM CKIIOHE H0ro-BOCTOY-
#oro norpyxenns Bonpinoro Kaskasa.

C nennio yTOuHeHWA MOLIHOCTH H COCTABA ME3030MCKHX OTNOXKEHHHA H yC-
TAHOBIIEHHA HX HedTEHOCHOCTH B 10)KHOM yacTH norpeGentod crpykTypsi fina-
ma-Xynat-ArasiGupuana (MectHocTh AramiGupuana), NpOTATHBAIOLIEHCA BAONE
3anannoro noGepexsa Kacmuiickoro mops, obbenmiennem "’ Asnedts” 3amoxe-
H2 pa3IBe/iYHAR CKBRKHHA ¢ NMPpoeKTHOlH rny6Gunoi 5500 M.

CkpOKHHA, HIDKE IUTHOUEHOBLIX (IOHTHYECKHH APYC) OT/IOMEHMI B HETED-
pane rnyGunsr 3357-4700 M, npouna necyaHo-aNeBPHT-aPrHINATOBBIE OTIIO-
JKEHHAl, BO3IPACT KOTOPbIX OTHECEH K CPe/Heii Ipe NO AHANIOTHH CO CpefHel
wpoit 0ro-Bocrounoro Kasxasa. Ha rnyGuse 47004995 M ckpaxuma prep-
BHIE VI 3TOrO PeruoHa MOACEKNa BYNKAHOTEHHYIO TOMIY, CIOKEHHYI0 JaBO-
BBIMH W ByJkaH00G/n0OMOYHBIMA NOPOAMHK AHAEIHTOBOrO coctasa, Hivke rimy-
Gmnt 5000 M cxBaxiHa Bpe3anack B MeTaMOPGHWIECKHE CIAHUL CITIOJHCTO-
KBaplEBO-NONeBONINATOBOrD COCTABA,

AGcomoTHniit BOIPACT yKaIaHHBIX BBILIC NOPOJL onpefenen B naboparopui
abcomothoit reoxpononorsm Uacturyra reonorns AH AsCCP (pyxosopurens
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i er) . Onpeneneune abCONMTHOrO BO3PacTa BY/IKAHATOB AHEINTOBOIO
s (168-183 MIIHJIET) YKa3bIBael Ha MpPHHAIEKHOCTH ITHX nopon K

BO3pacTa MeTaMOpHUECKHX ClaHues Konebniics B npeesiax
19’5-’-5_2'41 MITH.JIET, YTO NO3BOJIAET OTHECTH MX BO3PAcT K nepmo-tpuacy. Haiu-
qHe BYJKaHOrEeHHBIX H mMeTamopduueckinx 0OpasoBaHuil B OCHOBAHIK I0PCKO#
OCAMOUHOI TONUIH 1A Mpuxacnuicko-KyGuuckoil nenpecciy M ycranosnenie
X BO3PACTA MMEIOT HE TOJIBKO TEOPETHYECKY0, HO W BAXKHYIO NPAKTHIECKYIO
WeHHOCTH [ULA NIPOrHO3IUPOBAHHA TOUCKOB HediTH M raza.

Ha ocHOBaHHH abconmoTHOH JATHPOBKH BO3pPacta MeramMopduueckux no-
POM, BCKPBITBIX CKBaXMHOH Arivibupuana, M OTHeCEHHMA MX K NepMO-TpHACy
[IOCTOBEPHO YCTAHOBHTH [0TO-3ANA/HYI0 TPAHHMLY PacHpOCTPaHeHHR
IMHCKOH W1aT(hopMbl ¢ GaHKaNbCKUM H TepUMHCKHM QyH/IaMeHTOM Ha

W B npeaenax AsepGainxana.

- Yeranonsenne Hamiuna B pyHnamvedte Kacnuiicko-KyGuHckoi nanoxen-
HOM MYJIB/Ibl NEPMO-TPHACOBBIX OTJOKEHHH NOIBONIMT M3YYHTh BIAHMOUTHO-
LIEHHE M EPUHHCKOR mw1aTOpPMBI C 10ro-BOCTOYHBIM 10T PYKEHHEM MEraHTH-
xnuHopha Bonbuoro Kasicasa,

W.A.Mazomedos, M.P.Omaposa, A.C.batsipmypiaee

AATUPOBAHWE MATMATUYECKWX OBPA30BAHUA
s FOPHOIo JATECTAHA

Xuos-Bopunnckuii pynubiii paiion (BepxHee Tedenue Oacceiina p.Axibl-
4ail) ¢ TOUKH 3PeHMA MPOABJIEHWA MArMaTH3Ma BECbMa HHTEpeceH. 10 emuy-
CTBEHHOE MECTO Ha cesepHOM ckiioHe Bocrousoro u lro-Bocrounoro Kasika-
33, [ie COBMECTHO C OCHOBHBIMH M3BEpPHKeHHbIMH IIOPO/IaMH BCTPEYAOTCH KHC-
nete. Bee masepicernbie nopoist XHoB-BOpuMHCKOro pynHoro paioua npep-
CTABMEHbI HCKITIOUHTENBHO XUIBHOH cepHeil. OnM 06pa3yioT AaHKH MOILHOCTBIO
OT HeCKOJNBKHX caTuMerpoB fo 15—20 u Gonee merpos. [lpocieie naiku Bbl-
TIOJHEeHb! NOPONaMH IHOPHTOBOro H AHaba3oBoro coctaBoB. B cRoAHLIX [1a#-
KaX B UEHTP&IbHOR YacTH Pa3BHTBI IUIATHO-TPAHKT-NOPOHPH], & B KPaeBblx vac-
TAX — [AHOpHTOBBIe W 1uaBa3oBble mopofbl. BMeuioume nopoasl OTHOCATCH
NPEeHMYILIECTBEHHO K TIHHHCTBIM CIIAHIAM.

- B Hacroswei pabore onpeaenanocs pacupeaeneHie KOHUSHTPAlMH KaJiuA
M. 2proHa 1o ceveHHAM HCCIEOBAHHBIX [la€K W OLCHHBAJICA KaJIHH-aproHOBBIH
Bodpact. Kanuit onpenenanca (oroMerphei IIaMeHHl, a aprod — Macc-Crex-
TpoMerpiyecks Ha MC-1201 Mero1oM OHHOIIYYeBOIH PerHCTPALIMH.

- Tlo mpensapytensibv nanibM, BOIPACT H3BEPHKCHHBIX 0Bpa30BaHiil OTHE-

S8 K Bepiicuy M.
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P.A.Camedoea, 0.1]. bazupberoaa, X. U Wadues

BO3PACTHOE PACHNEHEHWE
BAHAAMCKOM 30HbI BONMLIWOT0 KABKA3A
No AAHHBIM KANTMA-APTOHOBOI O METOAA

Marmarwieckne o0pa3oBaHKA, IWHPOKO PACTIPOCTPAHEHHbIE B CTPOEHHR
Rasmyiamckoil 30Hb!I toxuHoro cknosa Bonkmoro Kamicasa » npeaenax Mexmy-
peuss Banpamuaii m Axcy, HM 0 re0/IOFHYECKHM, HY 110 PAHONOTHYECKHM [18H-
HBEIM OJIHO3HATHO He pacwieHerbl, ONHAME HCCIE0BATE/IAMH OHH OTHOCHITHCE
K cpepinei ope (Gaiiocy), mpyrHMu — K anbG-ceHoMaHy.

B nocnenHue rojikl aBTOPAMH NPOBe/IeHb! KOMIINEKCHbIe recioro-neTpeno-
rHYECKHE M PANHOrEOXPOHONOrHYECKHE MCCIEIOBAHAA By/TKaHor eHibix ofpa-
30Banmii BapgamMckoii 30HbI, B pe3y/ibTaTe 4ero yIaaoch BEIIEIHTH JABE TPYIIIb]
TIOpoJ, pasnHualonmxcA Mexay cobol kak no cocraBy, TAK H 1O BO3PACTY.
[TepBas M3 HHX pACTONOXeHa B Mexaypeuse Axcy B AXOXUaH W mpe/icTaBneHa
Gasansramy, 2HAe3InTO-BasanbTamu, pexe amfeauro-nauuramy, cnabopudde-
peHImpoBanKoii anne3nTo-Ga3ansroBoi hOpMAUNH, r/ie MOUTHOCTH HX TOCTHIE-
er no 600 M. Bo3pact 3THX BYNKAHHTOR, YCTAHOBJICHHBIR KaITHH-aprOHOBLIM
metomoM, cocraniger 98+2, 10042 mnm.zer, 4T0 cOOTRETCTBYET anbb-ceHoMa-
#y. Bropas rpynna nopon Moumocteio okono 8001000 m passuta B Mexny-
peusne Axoxuait ¥ Banpamuail v npencraenena rpaxubaszansraMy, TpaxHaHae3n-
TaMH M dccexkcHiaMu cyBurenmounoil Tpaxmufasanstoroii popmammn. Boapact
3THX TIOPOJl, HATHPOBAHHBIA NPENbIMYLIIAMH HCCNENOBATENAMH Kak anbb-ceHo-
MaHCK Hif, TI0 HOBHIM JAHHBIM KaJIHH-APrOHOBOTO MeToNa BapeHpyer ot 68,0+
+4 no 8044 muH.JNeT, YTO COOTBETCTBYET IO3[HEMY CEHOHY.

Takwum oBpasom, yrouHenne aBconwTHOroO Bo3pacta BynKanuTor Banmam-
CKO¥W 30HBI MO3BOJTHIIO HaM f10-HOBOMY PACcCMOTPETH NOCAEIOBATeIBHOCTH 1IPO-
ARNEHWA BY/NKaHW3IMA B panHOM pernone Bomsmoro Kapkasa u onpepenurs
HANPABTEHHE TOHCKOB MECTOPOK/ICHHIA [10ME3HBIX HCKOIEeMBIX.

B.H.Bonkoa, M.M.Apaxensriy, 10..Mynsipes

KAJIMA-APTOHOBbBIE CUCTEMbI
HEKOTOPbIX BY TKAHUYECKWUX NOPOA
3AKABKA3bA W CEBEPO-BOCTOKA CCCP

Ycnorua, B KOTOPRIX TPOHCXOMHT cTaHOBNeHue 2hdy3MBHEIX M JKCTPY-
3HBHEIX OPONL, cniocoberByoT A ek THBHOM Aera3alii HCXOAKBIX MArM B Obl-
CTPOMY OCTBIBEHHIO By/KaHHTOB. B peaysisrare Kanuii-apronoBsie CHCTEMBI HO-
CHEMIHMX [O/DKHEI XAPAKTEPHI0BATECA NPAKTHYECKH MIHOBEHHBIM MEPEXOIOM
B 33KPHITOS COCTOSHAE K MHHHMABHBIM COMEPXKRHHEM IIOCTOPOHHErO AProHa,
KOTOPBIR MOXET HCKAINTh HCTHHHYI0 semmamHy Ar/K otnowenns, Umenso He
3TOM OCHOBHHO TPE/CTABNEHHE O TOM, 4TO 3y 3HBbI ABNATCA HAWTYYLLIAMA
K/IHA-aproHOBLIMM Te0XPOHOMETPaMH. ['e0XPOHONOrHYeCKAA NMPAKTHKA B OC-
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| oATBEPKNAET TAKOE MHEHHE. OHaKo NpH Kalni-aproHoBOM NaTHpPO-
caHHTOB BO3HMKAIOT HexoTopbie npoGnembl. B yacTHocTw, ma mno-
ALK MHTPATENUTyPHYECKHE BKPAlUIeHHHKH, 8 Takxe ans ocobo
OTBEpAEBIINX, TIPEHMYLIECTBEHHO CTEKJIOBATHIX, NOPOJ aKTyanbHa
sa MOCTOPOHHEro aproua. Mano McenefloBaH Takke BOMPOC O COXpan-
eHHOr0 aproHa B 2qipy3nBax B 3aBHCHMOCTH 0T ArperaTHoro coc-

cicux BEmenenHii B Hem. PeuicHie YIOMAHYTHIX BONPOCOB Mpemonaraer ma-
)omieHne TAHHBIX N0 PA3NENLHOMY MAaTHPOBAHHIO NOPHUPOBBIX BKPAIUICHHH-
%08 % CONEPXANIErocs B TeX jke 06pa3nax ByAKAHHIOB MHKPOKpHCTaNHYe-
CKOTO WK CTEK/IOBATOTO MaTepHana.

~ Ilpu AcCIENOBAHKH HEMETAMOP(PHIOBAHHEIX BYTKAHHTOB IO3HEMEIIOBOTO
W"“ 06n., AzepbaifDkan), 301EHOBOTO, TUIHOLEHOBOID M IUTHOLEH-
gersepmmEOro (ApMenns) BO3pAcTa HAMM YCTAHOBJICHO, UTO PACXOXKICHWA
m 3HaYeHHAMH KaJIMH-2PTOHOBOrO BO3PACTa, NONYYCHHBIMH 10 BYJIKaHH-
WecKOMy CTEKY, MMKPOKDHCTATUTINECKOMY arperaty ¥ MO BKPAIUIEHHHKAM
GHOTHTA, CAHWINHA H IUIATHOKIIA3a, KAK NMPAaBHIO, HE IPEBbILIANT aHANHTHIE-
CKOji MOrpeiHocTH. 370 MO3BOJIANO CHAENATh BHIBO/L 06 OTCYTCTBHH Cy1ECTBEH-
HBIX PAVIHUHH MEXAY Kaluii-aprOHOBEIMH CHCTEMAMH HCCTIEOBAHHEIX HHTpE-
[MEHTOR HeMeTaMOop(hH30BaHHIX 3thhyIHBOB.

- OtMeueHHBIC B PE[IKHX CIYYAAX: CYIIECTBEHHbIE PACXOXICHHA MEXIY Ka-
Nuii-ApTOHOBBIMH [aTHPOBKAMH NA MHKpPOKpHCTaIUIHYecKoro Gasuca u [UiA
nophHPOBEIX BKPAIJIEHHHKOB, BOIMOXKHO, OGYCIOBNEHBI NPUCYTCTBHEM NoO-
croponHero aproxd. Cremens BisiHMA MOCTENHEro0 MOXerT BBITh OnpeneneHa
Ha H30XPOHHBIX MHATPAMMAX 110 BENHYHHE NepBHYHOTO OTHOLICHHA 40Arl36Ar.

E.B.Myyxos, B.M.Haidenos, T.B.Cemeroas,
B.A.Xanunoe, I.E.WunHicapes

OCOBEHHOCTY QATUPOBAHMA
DAMEHCKOr 0 OCAAKOHAKOMNNEHWUA
: - MCTPATU®OPMHOI O CBUHUOBO-IMHKOBOI 0 OPY AEHEHUA
s " B KASBAXCTAHE

. DakTHiECKHil FLONIOTO-TEOXHMHUECK Wit MATEPHANT CBHIETENLCTEYET O TOM,
910 [UiA CTPaTHOPMHOTO CRHHIOBO-IMHKOBOTO OPYACHEHHA NPOMYKTHRHEI
YINEePONKCTO-KPEMHHCTO-TeppHUr eHHo-KapBoHathbie dopmatmy dhamet-HIDKHE-
KaMERHOYTO/IbHOTO Bo3pacTa. M30TonHsIH COCTAB CBMHLA MECTOPOXIeHkKil pas-
JNAYHBIX CTPYKTYPHO-(OPMAUKOHHBIX 30H Ka3axcraHa 3HaYKTENBHO BapbHpYeT,
HO B K&XIOM KOHKDETHOM Clyuae XOpOID KOPPeIMpYeTCsa ¢ H3I0TONHBIMY Xa-
PAKTEPHCTHKAMH CBHHUA NETPOTEHHbIX KOMMOHEHTOR. 370 [OBOPHT O JHAYH-
TENBHOM pa3sHooGpasni PY[HOrO BELIECTBA, KOHUCHTPHPYIOLIEroCcA B pynore-
Hepupyoweii dopmauns. M3 3toro cnemyer, 4T0 pasnooGpasne NPHpPOMILI CBYH-
UOBOH KOMMOHEHTH!, NMOCTYNaKIIe/l B BOMHBIK Bacceit TPH HOPMHPOBAHHH
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NPONYKTHBHOM (GOpMaiuK, 3aTpy/IHACT BbIABIEHHE BPEMEHH IPOLYKTHBHOTO
PynoobpazoBanHna 1A MecTOPOXLeHUA Be3 ABHOIO NpOSBIIEHMA Ha HEM THI-
pOTEpMANbHOH [EATE/ILHOCTH, 8 CBA3ZAHHOTO MCKIIOMHTENBHO ¢ 3MHTEHeTHYe-
CKHM nepepacipefie/ieHHeM ferKonoABKHEIX HOPM MeTaos B KapBoHaTHO-
TeppUreHHbIX noponax (kaparayckuii Tii). Bonee ojHossauno panubiil npo-
uece JATHPYCTCA JUIA CrpaTHOPMHBIX MECTOPOAIEHUA aTacyHCKOro THIIA,
Wi KOTOpbIX (akiopoM MOBHITHIALKH METAIUIOB W3 NPOIYKTHBHLIX Gopma-
LMii ABJIAJIMCE HHTPY3HU MEIOYHOr0 cocTasa. Pollb NoC/ielHMX cOCTOANA B CO3-
IaHHH TePMOrPalHEHTHLIX NOJCH, 0BeCneuHBAIOIIMX KOHBEKTHBHOCTD THIPO-
TepManbHbIX cuctem. Mecnenosanua H30TONHOrO COCTaBA APIOHR FA30BO-KHI-
KHX BKIKMEHHH MWHEpANOB MOKa3biBAlOT, YT0 OCHOBHOM HOCHIENL B TAKMX
CHCIEMAX — BOMbl BAI030BOI0 NPOHCXOMXIEHHL.

Ilpn onpenenenuni BO3pacra NPOJYKTHBHOIO 3Tana pynooﬁpaaonaum{ He-
NOMB3OBAJIHCH DAHHLIE 110 M3Y4eHHI0 M30TOIHOTO COCTABA CBHMHIA (haMeHCKHX
OTNOMEHHH (MIBECTHAKH, YITEPOQMCTOE BEWIECTBO), NETPOreRHBIX KUWIbHbIX
M PYAHBIX MHHEpaIoB (KaibiUT, KBapl, Gaput, MAPHT, XanbKOMUpUT, chaie-
PMT, TJIEHHUT) , BELIECTBA [A30BOKHIKHX BKITIOUEHHI H MHHEPAI0OB HHTDPY3HB-
HBIX NOpPOJi (KanHeBbii NoieBoi wmar) . [loMnMo 310r0, NPOBOAWIOCH HATHPO-
BAHHE HHTPY3WH KaiHi-aproHoBbrIM Metofom. KoMivieke npoBeneHHbIX Heelle-
HOBaHWH [0KA34ll, YTO TPOJYKTHBHBIH 3r1an pynoobpa3oBaHKA OTOPBAH OT
GopMHUpOBaKHA PYNOreHepHpYIOLIHX Hopoj (haMeHckoro Bospacta Ha 60 —
80 MuTH.JIET, @ MHTDPY3MBHBIA NPOUECC 3aYACTYI0 OKA3BIBAGICA CTEPWIBHBIM B
YACTH [EHEPAlMH CBHHI@A M SBJIACTCA TONBKO (akTOpoM, crnocoBCTBYIONIMM
MOGHITH3aLMH PY/IHBIX KOMIIOHEHTOB H3 OCA/IOYHBIX Nopo)l dhamena.

B.4.4ycmaros, I.B.®edopos, ®.H.A6dycanomos, E.H.lopwoe

KANTWA-APTOHOBOE AATUPOBAHUE
BYNKAHOIEHHbIX KOMIMJIEKCOB
CPEQHER YACTU 3EPABWAHO-TMCCAPCKOMR 30HbI

Copnajenua reoioruyeckoro H aGConwTHOTO BO3IPACTOB CTPATHhHIMPO-
BAHHBIX BY/NKaHOI'CHHBIX KOMIUIEKCOB, HECOMHEHHO, TPENCTABNAIT MHTEpec
KaK pefepHble TOYKH, 0cOBGEHHO, eCIH ITO OTHOCHTCH K OYEHD npemmm ByIKa-
HHTaM,

Ha ocnopannm HayueHus 3¢dysusHbIX 06pa3zoBaHkil cpefiteit vact 3epas-
1aHo-I'Hecapekoit 30Hb! ONpPeeneHHI0 Kanun—aproﬂuaoro BO3PACTa NOJBEPNKe-
HBI [IATH KOMIUIEKCOB.

Caperuaxckni KoOMIUIEKe MeTafa3anbToB 3a1eraer B 30HaX TeKTOHUIeCK 0
ro menawka. ITo cocraBy oTsevaer nopofaM okeaHwieckoro thma. [eonorave-
ckHit Boapact JTHX merabasansTon — prdeiickuit. Kannit-aprouossiii Bospact
pasen 790£32 mmm.ner. Bpemsa meramopdinama rnayxodan-seneHocnaguesoi
aumu coctasnder 47419 mnu.ner.

Happarc “uit KOMIUTEKC MeTaaH1e3nTo-623a)ILTOB — METaIIHTOR 3aneract
nop O--S ornoxenuamu. ITo XUMH3MY 9TH NOPOIL] 8HATIOTHYHBL IOPOAAM THIE
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opiodt myrn. Topoast mMeramopdu3oBanbl 10 daumn 3eIeHBIX ClAHIEB.
cr MeramMopdnama 329% 13 mnu.ner. Kanuesniit MeracoMaro3s, HalloXeH-
§ §a 9TH NOPOJIBL, IATHPYeTCH 297+ 12 Mnu.zer.

YXTHHCKHIl KOMIUIEKC [1aUMTOB — NTHNAapHTOB 06pasoBaH THIHIHBIMY J1a-
paMH foBepxHOCTHOI datin annieInTo-GazabToRoro, JIBUMTOBOIO W JIHNAPHTO-
noro cocTaBos. IT0pOIb! KOMITIEKCa NEPeKpPhIThI I0PCKOH YINEHOCHOH TOUIeH.
[Kansit-aproHOBBIl BO3PACT BYJIKAHHTOB paneH 278-276+9 mumw.ner.

- Aprckiii KOMIUIEKC (OHONMTOB — TPAXMTOB UPEICTABIIEH J1A RAMH Tpaxi-
10B U (HOHONHTOR, Tytamu n Tydobpexunamu Tpaxutos. ['eonormiccxni o3-

gt P,—T;. [Topojisl KOMIIEKCa IOMIBEPIKEHbI CHIBHOMY METacoMaTo3y, BO3-
pact KOTOporo, onpepenseMblii Kajnii-aproHOBBIM MeTo[1oM, panen 206—177
+8 miH.Ner.

THCCAPO-KAPATEIHHCKHA KOMILIEKC cybsynkannwyecknx Gazanstop obpa-
ayer 1pyOuarhie 1e1a M MHOTOUHMCIenNble Nafiki. Boapact nocriepmix 240
21628 mniiier,a Tpy6uathix Ten — 2181658 mnuer.iyGiiibie KceHONM-
1h1 TPYBOK BIPLIBA NEPHIIOTUTOBOTO COCTABA AATHPYIOTCA 665+27 maH.JeT.

Manuanie BYNKAHOTEHHBIX MOPOJ NPHYPOUEHO K ONpENENCHHbIM pa3no-
MaM, KOTOPbIé KOHTPOIAPYIOT Takike Pa3Mellenue CTPOro OmpefieNeHHbIX TH-
108 Opy/ieHenns B pernoxe, [loaTomy flanibie BOIPACTA MO BYTIKAHHTAM HMEIOT
HecOMHEHHBIH MHTEPEC TIPH YCTAHOBIEHUH BpeMeHH (hOpMUPOBAHHA MECTOPOX-

nexnit.

M.A.Mycraghaee, O.[]. GazupGeicoaa, U.A.Anuea

- HOBBIE JAHHLIE O BO3PACTE KUCHIbIX BY TKAHUTOB
MANOIrO KABKA3A

Kucnsle By iKaHuTsi Ha Tepputopuy azeplaipkatckoii vactr Manoro Kas-
Ka38 pacnpocTpaneinl Hepannomepro, Mx oBvem n danmansnan ocobeHHOCTs
3ABHCAT OT TEKTOHMIECKHX YCIOBHA NPOSBIEHNA BYIIKaHH3Ma,

B nocneuue rofib! B npenax MpoBAArcKOro aHTMKIMHOpPHA cpeny Gail-
OcckOlt 1 Garckoll ByNKAHOTEHHOW TOMIIM HIMM BBIABJICHBI H MCCIHENOBAHEL
panee HemsBecTHble cyOByicaHuueckie 06paIoBaHus, 110 MHHEPATILHOMY H X¥-
MIFECKOMY COCTABY NpencTaBiieHHble POroBOOOMAaHKOBBIM [AUMTOM M JIHME-
pHTOM. WMayuenne netporpadimeckix u nmeTporeoxummmeckux ocoGenHocreit
STHX NOPOJ, BLIABKIIO PA3NKIHA KaK MEKAY HHMH, 14K W MEXIY PYAOHOCHBIME

HMH KHCIBIMH BykanuTamMu Manoro Kaska3a. [loatomy onpe-
Aenenne abcomoTHOrO BO3pACTA BHOBh BBIABICHHBIX KHMCIIBIX BY/TIKAHHTOB
mmer NPaKTHYECK M HHTepec, Tax Kak Ha Manom KaBkase ¢ auanorm-
HBIMH BYNKAHHTAME NPOCTPAHCTBEHHO 4CCOLMHPYIOTCH 30I0TCPYIHbBIE, KOMIe-
ARHHBIE ¥ Npyrue pynubie hopMawi. g '
 AAHHBIE, MONyYeHHbIe NPH KATHI-2ProHOBOM JATHPOBAHHH KHCIIBIX NOPOT,
L TPEX BBIXONOE MpoBarckoro AHTHKIIMHOPHR, MpHBEICHB B TabnHie.

1. Tepswit BBIXO[\ KHCITBIX BYNIKaHHTOB HAXO/IMTCH loxiee rops! Kapakas
M TPENCTaBsen poroBoobmanKkoBbiM AAUATOM MacT006paInoi hopMbl MOLI-
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Mo Mecto | K, AOK 404\! 40, 40,  [Boa- Cpennee

copasia| Mopans | wawvmn| % | fideu ), 010770 |psen susveune

WP, MRy [P ) P S| D _!Q’ ner MJTH. JTeY

Fopa 1,35 1,65 6,63 11,83 7,18 124,7

1581 Poroobmanko-Kaps- 1,35 1,65 7,01 12,52 7,60 132,0128,6+2,%
Bble JAUMTHL  Kas 1,35 1,65 6,84 12,22 7,42 1288

1,045 1,27 5,18 9,24 7,25 126,0

1580 Toxe Tamxe 1,045 127  535. 955 7149 130,0124,0:5
1045 127 47 845 662 1160
1582. " wow 128 156 839 14 731 1270055,

1,28 1,56 6,03 10,76 6,89 1200
1776  Poroobmanxo-Topa 1,81 2,21 9,14 16,28 7,37 128,0 128,043
Bhie qauwts!  Mpos-
; nar :
1778  To xe Tamxe 1,71 2,08 9,37 15,99 7,76 133,0 133,043

Fopa 0645 0,787 185 3,30 4,19 739
1628 Jiwmpwrst . polln0/645 0,787 182 32 442 727 13348

Mpusesanme. Koncrantsi pacnaga 40k
A, =055%10" " ner’; A 8 =4,7240"° yer

HocThio okono 200250 M; NpOCTPaHCTBEHHO OHM CONpAXKCEHbI ¢ HkHeDaioC-
ckumu BasaswriMu. Bospact ux 123,535 — 128,5£2,5 mun.ser (06p. 1580 —
1582), 410 COOTBETCTBYET HH3AM PAHHErO MEIa.

2. Bropoii BBIXOA KHC/BIX BY/IKAHHTOB HAXOJIMTCH HA CEBEPO-BOCTOYHOM
cKk/IoHe BepuwmKel ropst Mposnar. 3necs naiikooBpasnbie poroBoobMaHKOBLI:
JAUNTBE MOIHOCTBI0 0KoJIo 250300 M TecHO COMNpAXEHLI ¢ MOLHOR TOMMLEH
Barciux BGasanbToBbIX M aHIe3nTo-6a3wibTOBLIX NopdupwTos. Kanuii-aprono-
Bbiil Bospact (128,043 -~ 133,043 mun. J1eT) M pesysbTaThl NETPONOTHYECKHX
HCCIIE/I0BAKMI POroBOOGMaHKOBBIX AaTOB ropsi Mposar (06p.1776 1 1778)
YKAILIBAIT HA CHHXPOHHOCTb MX C KHCIIBIMH BYTKaHMTaMK ropsl Kapakas,

3. Tpermit BBIXOJ KHCIBIX BYJIKEHHTOB PACNONIONKEH HA CEBEPHOM CKJIOHE
BEpLIMHBI Topel ['aMbil, npejcTapied cyGByTKaHHYECKHUMH THIIAPHTAMH IITO-
xoobpaanoii dopmst saneranms (250 x 350 m). Bospact (73,310,6 man.sier)
nunapuroB ropel [ampin (06p.1628), npoprisawumx HwkreBalocckne By
KEHHTBI, COOTBETCTBYET MO3IHEMY Meny.

TakuM oBPa3oM, NOMYYEHHbIE PE3y/IBTATHI TEONOTHYECKHX, IETPONOrHc-
CKHX M DaIHONOrMYeCKHX HCCASHOBAHHA CBHIICTEIBCTBYIOT O [UTMTENbHOR H
CIIOXKHOM 3BOIIOIMM KHCJIOTO ByTIKaHHIMA Ha TeppHTOpHH Manoro Kapkasa.



(.‘.Sompuypm H.0.Tapzayes, M.P.Omaposa, B.A. benosa,
C.3.lMadwues, ®.W.3axueesa, Y.M. Yynanaea

WA-APIrOHOBbIA BO3PACT BA3ANBTOB MOHIONKK
(PAROH O3EPA XYBCYTYNb)

ppUTOpHH MOKIOIHH IIMPOKO NPOABNEH KARHOIOHCK Ml By IKaHHIM,
LMl ee UeHTPaIbHY0 YacTs — ot [puxy6eyrynea no 3aantaiickoi

AIbTOBBIE TOTOKH 3ANEraioT Ha OCAI0YHBIX NOPOIAX HEOTeHa, YACT HY-

M NEPECIIAHBAIOTCA W NPHHAJIEKAIT K PasHOBOIPACTHbIM 0Bpa30BaHK-

C J01eHE H 3AKAHMMBAA FOJIOLEHOM.

forka CTpaTurpadHd KoHTHHeHTWIBHBIX OoOpajobanni CenepHon

npHobperaer GO/BIIOE MPAKTHYECKOE IHAYCHHE B CBAIN C OTKPBITH:

NBCKOrO MECTOpOKAeHHA HOochOpPHTOB M PANA APYIHX NMOMEIHBIX

aembix Kak Ha teppuropus MHP, Tax u CCCP.

o npewiokeno XyGeyrynsckod Monrono-CoBerckoi reonormieckon .

i (Mpxyrck) Hamum sccnenosanmce oBpasust 6azansTos M3 OKpect- -

Xy6eyryne. Kaitiosoiickue synikalorenHble nopobl papesa 31o-

KOHTPOJIMPYRITCH PAINOMEMM ME3030ACKOT0 H KaHHOIOHCKOrO Bpe-

HAVICKAT B OCHOBHOM K WE/OYHOIN ONHBHHO-Ga3anTOBOI cepuit, HO

CA CTPOEHHEM M COCTABOM.

0 26 obpasuos. llo nerporpaduieckrm npu3Hakam ece nmlmye—
fibl OTHOCATCA K [EBAHMTAM, XOTH y HEKOTOPBIX H3 HHX COMepAdHMe
NOHIDKEHHOE.

O ONPEACILANICH  MUCC-CIIEKTPOMETPHYECKHM METOAOM  HIOTOMHOTO

! l nmm — METOIOM ¢oruucrptm TNa...eHH. Ilpn BLIMHCI eHHH

Ba = 4,962+10°10 rog°l; A = 0,58110°10 ror!; 40k =

167 ar. ﬂ: Monyuenusie pannbie mu Hekotopbix Gasanstos CyBey-

bl B TaGHILe,

B e S LT T ——

1,2181 0,00071 . 0,0009 lS,lt;
1,3010 0,00097 0,00114 19,312
1,2052 0,00107 0,00135 23,013
1,3010 0,0010 0,00120 19,914
1,1432 0,00112 0,00150 A1

TATHI HIMEPEHHiA NOKa3bIBAT, YTO Ba3anbThl OTHOCATCA K MHOllE-
omnuexcy. Ha reonormeckoit kapre MHP (1971 r.) rak nassieae-
ofopasaenbibie” Gasanetel Bocrownoro IlpuxyBeyrynes BbiiesieHsi
TWIHOLeH-deTBepTHiHbIe 0Bpasosanua. IlonyderHbie Aaibie NO3BONAIOT

10TPETh WX BO3PACTHYIO MATHPOBKY M BbUIENHTH 0GPAIOBAHHA MHOIIEHO-
o6pa3om, seickasannoe E.JLdesarkuuniv 1 C.B.Cmenosbim mpej-
KEHHE O BOIMOXKHOM IPHCYTCTBHM Ba’afibTOB MHONEHOBOIO BO3PACTZ
| Bysnikanuton [puxyGeyry/ipa MONATBEPAKAACTCA AaHHBIMH HALHX PIHO-
HX HIMEPEHHH. _
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3.C.NobBos, K.U.Meprynoea, B.B.Kazanyea

ONPEAENEHMUE ABCONKTHOMO BO3PACTA
KOPbl BLIBETPUBAHWA
[IEBOHCKMX BY NIKAHOI EHHbIX OEPA30BAHWA
No HEPABHOBECHOMY YPAHY

Bymcanuueckuii annapar, BHINONHERHbIA IKCTPYIHBHBIMH PHOIITOBLIMH
nop¢MpaMH [IeBOHCKOTO BO3PACTA, COMEPKHT YPaH-MOHGIEHOBYI0 MHHEPAIIH-
331K,

Tlo naHHBIM CBHHel-CBHHUOBOI m3oxpoHst (Meron Xommca—Iayrepman-
ca) u nocrpoennii no crocoby Crudda—Crepna nonyuersl Gnn3kue IHAUCHHA
abcomorroro so3pacra (365435 u 350420 mnn.er). [ostomy ects Bee oc-
HOBAHMA CYNTaTh BpeMeHem MuieparooGpasopanna pepxiwuii nesod (360 mnm.
ner).

o reonormieckoii McTopun pernoHa HanGosee BepoOATHLIE IMOXH NPOAB-
NeHHA rUNEpreHe3a — TPHAC-I0PCKAA M YETBEPTHIHAN,

JlepoHcKHe PHOIHTOBBIE NOPGHPHL - Cambie MONOIbIE NOPOAKI B palioHe
(nckanlovasi yeTBepTIMIbIE ), M reosorieckoe 06OCHOBAHHE BO3PACTA HX KOPbI
BLIBCTPHBAHHA NPAKTHYECKH HEBOIMOXKHO.

3aneraloniaf B KOp© BbIBETPHBAHMA ypaH-MonnGueHoBat MHHEPAHIAIMA
3aTPOHYTA THNEPreHHbIMK NpOLeccamu 10 rimyGumbt 50-70 m.

I'pannust 30HB! BbULENAYHBAHWA, ONpele/ieHHbIe IO OTHOIUEHHIO YpaHa,
BBIMHCIIEHHOr0 HA OCHOBAHMH KOHULCHTPAUMHM PaJHOreHHOIO CBMHUA, K ypaHy,
CONEPXAINEMYCA B PHONMTOBBIX NOphHpax, COBNAIAIT ¢ FPAHHIAMH KOPBI BbI-
BCTPHBAHMNA, YCTAHOBJICHHBIMH 10 MHHCPATOTHYECKHM NPHIHAKAM.

Mojtens HIMeHeHHA WIOTOMHOrO COCTARA YPAHA NMOCTPOEHA C YUETOM CTa-
JARIHOCTH NpoueccoB runepreHesa. Maoronmsiit cocras ypana B Moment ofipa-
J0BAHKA BTOPHUHBIX MHHEPANOB ONPEfencH N0 BhILIeIATAM. i

JlanHvie, MOYdEHHbI® B Pe3yNbTATE HHTERNPETALMN OTHOUIEHMIl By x
2381 nossonaior BeeuTs TpH nmepropna ofpajoBaHuA THINEPreHHbIX MUHEPa-
0B (& 3HAYHT, W TPK neprona GopPMHPOBAHMA KOPHI BBIRETPHBAHNAS) ¢ HEHGO-
nee BEPOATHBIMHA 3HaueHMAMA abcomorworo mospacta: 1,2 — 2,5 muminer,
200--700 Teic.neT H COBPEMEHHBIM.

A.H Komapos, T.B.Konsuoea, E.MN.Myposa, E.MN.MNypos

ONPEAENEHWE ABCOMITHOTO BO3PACTA UMNAKTHTOB
W3 KPATEPA 3NbFbiIrbITrbiH METOAOM TPEKOB

B 1977 r. PoBepr JlATH BBINBINYN FHNOTE3Y, COMNACHO KOTOPOH KAIUIH
JRCTLIBINETO CHIHKATHOIO PACIDIARA — TEKTHTHI, Haxogumble B H0ro-Bocrou-
HO# A3y u AscTpanu, BHGPOLTERBI H3 METEOPHTHOrO Kparepa INbrbIrbITrhi
Ha Yyrorke. Tak xax aBcomomiblii Bo3pacT ABCTPAIO-A3MATCKHX TEKTHIOB XO-
powo manecreit (0,74 mnu.ner no Kanui-aproHOBOMY MeTONy), TO omnpenene-
HHe BpemeHH ofpasopanna xpatepa InbrbirbITreiH NO3BONMWIO Gbl nogTBEp-
KT WK ONIPCBCPTHYTh YKa3aHHYIO BbIILE THNOTE3Y.
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C 2108 1e)IBK BO3PACT HMNAKTHTOB KPATEPA ONpellesieH METOAOM TPeKoB.
BMmecTe ¢ MMIAKTHTAMH NPOAHANIHINPOBAHLI H TEKTHTBI, KOTOPLIE [OCTYXHIIH
THBIMH JTAJIOHAMH NPH pacyere 3HaYeHWi Bospacta MmiakTHiob. Jlau-
bt cnocob no3sonwn H3BEKaTL HCTONBIOBAHHA HENOCTATOMHO XOPOILO HIBe-
CTHOR KOHCTAHTBI CKOPOCTH CMOHTAHHOTO [CICHHA YPaHA W ONpefeneHA 103kl
HeoBXOIHMOT0 V1A aHaIH3a HelTPOHHOro obiyvennsa. Tem camuim Buuta nossi-
[IeHa HaJIOKHOCTL Onpejlenedns Bospacta. Henone3osanmio TEKTHTOB B Kavect-
BE BO3PACTHBIX ITAIOHOB ¢nocoberBoBuio 10 0BCTOATENLCTRO, YTO OTHKHI Tpe-
KOB B HUX HeDOMBIIOR M NPHMEPHO pPaBEH ODKHIY TPEKOB B HMIAKTHTAX
(D‘ / D; = 0,86). 310 1an0 BOIMOKHOCTD HE BBOUWTH TIOMPABOK HA OTHKHT.
]hmbm cnocofoM BO3pacT HMNAKTHTOB onpeeneH B 3,5 MIH.JeT,
Taxum ofpaizom, kpatep JbrbirbITreIH BOIHHK 3HAYHTEIILHO PablLe 110;
ABJICHWA ABCTPANO-23MATCKHX TEKTHIOB M HE MOT GBITh X MCTOYHHKOM.

A.C.Kanycra, N.K.Wynewkxo

UMPKOHOMETPWUA BY NKAHOIEHHbBIX NOPOA
rMMOnbCKOW CEPUN
KCEHOHOBbLIM HEATPOHHO-AKTUBALMOHHLIM METOAOM

OTHOCHTENIBHO BO3PACTa BYJIKAHOIEHHbIX NOPOL FHMOMBCKON CEPHH B k-
TEpaType MMEKTCH PasHOpedHBble NaHHbie. Tak, KaIHT-aProHOBbIC NATHPOBKH
HRIT CreKTp BO3pacTon B untepsane 1,6—3,6 mapaner (Jobav-Hywenio u ap.,
1972), pyGuamit-CTpOHUNEBOE HIOXPOHHOE AATHPOBAHHC YKA3biBacT Ha ABa
_3rana MeramMOpP(HIMA ITHX [OPOJL, Nponcxoausuix 2 3 u 1,9 Mipaner nasan
“(Topoxos u aip., 1974) . JIng marHoMHKPOKIHHOBLIX H MHKPOKNMHOBBIX [Pa-
HHIOB, MPOPBIBAIOMIMX W MHIMATHIKPYIOLLHX TOPOJEI THMOJIBCKOR CEpHK,

~ YPaH-pyOW1HEBEIM HIOXPOHHBIM METOLOM MO UHPKOHY MONYMEHO 3HAYCHHE
‘Bo3pacra 2,7 mapper (Tyrapuxos u ap., 1980).

B foknane paccMATPHBAIOTCA Pe3y/bTaThl JTHPOBAHMA MOPOJ FHMOIIb:
CKOH CepHH 110 LNPKOHY KCEHOHOBBIM HEHTPOHHO-aKTHBAILHOHHBIM METONOM.

Hcenenonaua npoﬁu LUMPKOHA, BbIJENcHHAA W3 NOPOJIBI TAK HAIBIBaeMOM
"mnpyjmou ToMuK™ HH30B THMOMBCKOR cepiy, no 10.M.J1asapesy. Mpoanasii-
* SHPOBaHHbIE UHPKOHLI XAPAKTEPHIYIOTCS YETKOH OrpaHkoil, OCTPhIMI BLpILK-

© Hamp ¥ pebpamu, xoddduientom yminuenna Gonee asyx, Gnecrauici no-
* BEPXHOCTBIO rpaHeil NMPHIM W MHPAMH/L CO CKYNBNTYPaMH POCTa, YTO CBOACT-
BEHHO Y1 UMPKOHOB, KPHCTAIIH3OBABILAXCA H3 pacniasy. OfHako Ramune
BHYTpeHHHX HeO[HOPOAHOCTel B TEMHOOKpailleHHbIX 3epuax: Gonee cRemio-
mﬂ'ﬂ{ble M 3aMYTHCHHbIC YYaCTKM HIIH UEHTPATLHbIC YACTH, A TaKXe
mnHOpommt.ru no creneHH npo3pauHocTd BGoliee CBCTNBIX KPHCTAIONR,
merenbcrayer 0 CIOKHON HCTOPHH INPKOHOB NOWIE X KPHCTAUTHIALHH.
nOﬂY‘ICHHbl!t BO3pBC’l’ll0H CHEKTp N UCCHICAOBAHHOIO UHPKOHA COBMECT-
HO ¢ reoxpoHonormicckoil nudopmanmeii, MOAYUCHHOR IPYIHMH MCTOLEMH,
MBET OCHOBaHHE NPEANONAraTs, YTO BYNKAHOTCHHbIC MOPOALI FMMOIILCKOI ce-
~ PMH KpHCTANAK30BLAMCh He panee 3,2 MIIPALJIET HA3AM W NOABEPranuch Hano-
Wenusim Bo3aciictsiam 2,7-2,8 u 1,8 mapaner nasan.
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1.1.dunaroea, H.U.Crynnuxoea, C.H.3s1x08, K0.A. 3aliyes

AATWPOBAHWE BOPUOER U PUOER
ATACY-MOWHTUHCKOIO BOAOPA3AENA
(LEHTPANbHbIA KAZAXCTAH)
'YPAH-TOPWA-CBWHLOBLIM METOAOM

YpaH-Topwii-CBHHUOBBIM METOIOM C HCNONE30BAHMEM HIOXPOH, JIHCKOp-
i ¥ KOHKOPIMH NONyYeHs! nephie Wigphl Bo3pacTa NPOTEPO3OHCKMX TOMILL
Atacy-MOMHTHICKOro BOJOPA3[eNa B BOCTOWHOM vacTh IlenTpansuoro Kasax-
craHa — pammenportepozoickuit  (1850+30 mnn.ter) mia nopdmpouIoR yp-
KeHJleycKoit CBHTHI caMOii HIDKHel aracyfckoil cepuM M paHHepudeiickuii
(1540440 mnsster) A MOPOHPOR ANTHIHCHIMrAHCKOH cBHTHIL [LmurenbHas

- MHCKYCCHA O HIDKHCM BO3PACTHOM IIpejiene MeTaMopQATecKux TN 3T0ro
paitona pemena B nons3y ux Gomsuiofi npesnocrh. Jlatuposan Takke  yayH-
KANBCKHA KOMIUIEKC THelicupoBaHHblx rpauntongos (1050435 mun.ter),
HMeIOLLHIT ¢ ITHMM TONLAMH AKTHBHBIH KOHTAKT.

~ Boapactoe onpenenchue aracyiickoii cépun (1850 mnm.ier) nonomiser
HIBECTHBIE PANMOXPOHONOTHYECKHE CBeeHHA o mpoaneHnA B Lenrpansuom
Kasaxcrane nopudpen (maiirioBbunickan cepua ¥Ynytay, 1800 mumn.ner no aktus-
HO C Hell KOHTAKTHPYIOUMM TPAHHTO-THeHcaM) . JHATHTEIBHOCTD 3TOr0 BO3pA-
cTiHoro pyGesa, Ba¥HOro 1JiA WIMPOKOI KOPPENAIMH, NofuepKuBaeTca ero ob-
HAPYXEHHEM He TONbKO B ynanenusix pajionax Ilenrpansnoro Kazaxcrana, Ho
H Ha cMexxHoi TeppuTopin Hxuoro Kasaxcraua.

Ycranonnenne panHepH(peACKOro BO3pacTa anTbIHCHIHTAHCKOM CBHTHI BHO- |
CHT CYIICCTBEHHYI0 TIONPABKY B MOHMMaHKe HIDKHeH rpaHnLbl H o6bema pudes
B lentpanprom Kazaxcrane, oBocHoBsiBaer Bropoit Baxuslil pyGeéx mna mex-
PerHOHAIBHON KOPpesIAIMH.

BhiABleHAE y3YHXANBCKOI0 KOMIUIEKCA THEHCHPOBAHHBIX TPAHMTOB KakK
nosjHepudefickoro nossonser Gomee ONpeeneHHO HCTOPHKO-TEOIOIHYECKH
ouennts B Hentpansuom Kazaxcrawe pyGex B 1000 mun.ner, panee oGHapyxu-

' BaBIUMACA rNaBHLIM 06pa30M MO HANMOXEHHBIM TEKTOHO-MArMaTHIECKHM Mepe-
paGoriam Gonee npeBHMX reoNormieckux obpazopanmii.

B HenrpamsHom KalzaxcraHe HameueHBl HEKOTOphIe 3aKOHOMEPHOCTH B
FEOXPOHONOTHH MPOTEPO30A B CBA3IM € Cr0 TEKTOHHIECKOH noduukei. Cpanne-
HHCM JIZHHBIX TIO paiionam Ynyray # Atacy-MoMHTHECKOTO BOQIOpas/iena BbIAB-
NicHa MEHBINAA PATHONIONHYECKAS HApPYLIEHHOCTh NPOTEPO3ONCKHX TOPO Ha
Atacy-MomnTHHCKOM BOJlOpa3fene, UMeBlieM ocnabieHHbIH TeKTOHMIeCKHil
peXHM, MO OTHOLICHHI K YnyTay, HauWHAaA ¢ paHHero mporeposos. Bmecre ¢
aTHM H2 Atacy-MonuTHHCcikoM Bomopasnene Gonee aKTHBHBI NOKANBHbIE Tiepe-
paboTKH, CBA3AHHbIE C IIYTOHNYeCKAMM 0BPA30BAHMAMY, NPHBONALMMH K
JIOXKHOH H30XpOHE.
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0.A./Teaverkos, A.®.Marxeea, U.H.Kpbinoe,
H.K.lWynewro, C.C.Axosneea

U30TONHLIA YPAH-CBUHLLOBbIA BO3PACT
CYMUACKUX KBAPLLEBbIX NOP®UPOB (LEHTPANIbHAR KAPENWA)

3

B npenenax lifyesepckoro cunknunopus B lentpansnoit Kapenun passur

. cyMHiiCKHil KOMIUIeKC KBApUEeBbIX NOpGHPOB, KOTOPbIK HMEeT YeTKoe reono-
| [MMECKOE MONIOXKEHHE, JATIEras HA OCHOBHBIX BY/IKAHWTAX JIOMHA i NePeKpbina-

~ fick CAPHOJIMACKMMH OT/IOKeHHAMH. Baxnoe 3HaueHue JaTHPOBALHA KOMIUIEK-
ﬁu KBapuessix nopdupos cBA3aHO Kak ¢ npobnemoit cOBCTBEHHO CYMHACKHX
oﬁpnaoaauuii TaK H ¢ npo6neMoii BOIPACTHOTO paculicHeHHA paHHenoKemG-

- puiickux komnnexcos Kapenuu B uenom. BopactHble nanibie iis cynpaxpy-

~ cransHbX nopof Jtomka (3,0 — 2,9 mnpn.nier) cTaBAT BONPOC 0 BO3MOXHO Go-
~ Jiee IPEBHEM BO3DAcTe, UM JITO CYHMTAIIOCh paHee, u cymuiickx o6pa3osarmit.
% Panee ony6nuxopannan natuposka (Kparu n np., 1976) nonyuena no sa-
~ noBbIM HeoGpaGoTaHubiM KHCnMoTamu npofam uMpkoHos — 2410145 miH.ner
(B mepecuere Ha HOBBIE KOHCTAHTHI pacnayia). JUia yTouHeHHA BPpEMEHH CTaHOB-
* JIeHMA KBApUEBbIX MOPGHPOB MpOBENEHbI KOMIUICKCHBIE HHIHKO-XHMHYECKHE
| HCCTTEIOBaHHA UMpKOHOB. MeTonom nuddeperimanbHOro KHCNOTHOIO paciso-
| PeHHA YCTAaHOBTIEHBI IeTepOreHHOe pacnpefieNicHHe WI0TONOB CBHHIA M YpaHa
W'yApeBHeHNE HIOTOMHBIX yPaH-CEHHLOBbIX BO3PACTOB B OCTATKAX LMPKOHOBO-
IO BEUIECTBA B 3ABHCHMOCTH OT CTeneHH KKCNoTHO#H 06paboTku. AHanu3 ypas-
~ CBHHIOBBIX OTHOUIEHHH YKa3biBaeT HA [BYKPATHOE HAPYIIEHHE 3AMKHYTOCTH
H3OTOIMHBIX CHCTEM UMPKOHOB: B nepuof cekodeHckoil aKTHBA3AIMH, 38KITI0-
UHTENIbHBIM JTanam KOTOPOH COOTBETCTBYET PalMALMOHHBIA BO3PACT M3yueH-
mpxoHoB (1,6 mnpa.ier), ¥ B runeprenHbix ycnosuax. Mureptiperauna
H-CBHHIIOBBIX OTHOILUEHWH B paMKax JBYXINH3O[HOH MOJIENH NO3BOJIAET
JIeNATh BHIBOL, UTO CyMuiickHe KBaplesbie Mopdupsl $HOPMHPOBAIHCH

A.H.Monomaperko, B.A.Kney, C.A.3anevensHiox

HOBBLIE [IAHHBIE NO AATUPOBAHUI METABY IKAHWTOB
POCHUHCKO-TUKWYCKON CEPUIA
YPAH-CBMHLO0BbIM METOAOM NG LWPKOHAM

HOH yacTH YipanHOKOro wura. B cTpyKTypHO-TeKYOHHYECKOM OTHOIICHKH
npuypouens! k Bbinensemodi .M. Kansepesm Benouepkoscko-Opecekoi
HHICTHHANIBHOK BETBH, PACNOJIOXKCHHOR MEeXIy NBYMA NpOTOMIaThOpMEH-
Bnokamu: Kuposorpanckusm Ha Bocroke u [loponsckym Ha 3anane.
Bmouepxoncxo-OJ:lcccxm BETBb PA3JIEfIACTICA HA PAJI CHHICITHHANBHEIX K’
[HHATTBHBIX 30H, OCA[IOMHO-BYNIKAHOTEHHbIE (OPMALMH KOTOPBIX METa-
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MOp(HIOBAHEI B PA3HON CTeNeHH — OT BHICOKOTEMIEPATYPHOR IPaHyTHTOBOI
no am¢ubonurosoi damn Metamopuama.

HayuaiHch MeTaByIKaHHTBI TAK Ha3bIBAEMBIX 3BEHHIOPOACKOrO H JILICHH-
ckoro Kommiexcos (lllepbakos H.B.), mMeramopdmsosastivie B amdubonuTo-
BoH awuu. [IpencTannessr OHM KPHCTA/UIOCTAH MM PA3JIMUHOLO COCTABA, fipe-
uMyuiecTaeHHO amduGononbimy, BuoTHT-aMpuGOIOBIME # amduBOn-OHOTH-
T0BbIMH. OTMeueHHbIe PA3HOBHOHOCTH TOPOJ BCTPEUAOTCA B BHIE KPYNHBIX
OCTAHUOB H KCEHOJIHTOB CPe/H IUIATHOT PAHHTOB H TPAHOIHOPHTOB.

PekOHCTPYKUMA MEPBHYHOTO COCTABA METaBYJKAHHTOB [0 METOIMKAM
A.ATlpenosckoro, A.H.Heenosa u paBoram Opyrux aBTopOB [aeT OCHOBAHHE
CUHTATH HX MEeTaMOP(H30BaHHBIMH AHAIOraMH 0OPa30BaNKH  OCTPOBO-/1YKHO-
IO THNZ, H3IMEHMWWHMXCA 110 COCTABY OT aH[e3HTO-0a3alLTOB H aH/IE3HTOB [0
JTHIAPHTO-ALUHTOB.

Mayuenue mopdonornueckux 0co0eHHOCTER UHPKOHOB H3 METABYIIKaHH-
TOB NOKA3AJI0 NPUCYTCTBHE B ITHX 1IOPOfaX HECKOTBICHX MUpOIIOTHYECK X
THIIOB LHMPKOHOB! f0JIYNPO3PayYHbIX KCEHOMOP(HBIX 3¢peH KOPHUHEBOTO UBETd
¢ yuiuHenuem 1:1; npospaunbix GecuseTHBIX HIHOMOP(QHBIX 3€PeH C YJIHHE-
HHEM 1:2 W LIeCTOBATHIX 3epeH LMPKOHA PO30BOrO LBeTa ¢ yIHHeHHeM 1:5.
Ilsa nepBbIX THMA BCTPENAKTCHA KAK B METABYNKAHHTAX, TAK H B TUIATHOTPaHH-
TaX — FPaHONHOPHTAX, NOCIEAHAI THII XAPAKTEPEeH TONBKO JUIA METABY/IKAHH-
TOB CPEHEr0 H OCHOBHOIO COCTABOB.

Kannan npoba uupkoHa paspenanacs Ha GppaKiyy 110 pasMepy 3epeH, noc-
JIe Yero B HHX aHa/iM3HPOBAIICA HMIOTOMHBIA COCTAB CBHHLA, COMEPKAHUE ypuHa
H cBuHUA. [10 MojyYeHHBIM [AHHBIM CTPOHITHCE BHYTPEHHME yPaH-CBHHLUOBbLIC
H30XpOHEI (Mopens Apexca--Beaepwina).

H3oronHenii BO3pacT WMPKOHOB M3 amgubonuta (Meraanpe3nto-Hasansr)
paBeH mpuGimautensHo 2170 mim.ner; Bospact 6notHT-amdrBONOBOro KpHc-
rannocnanua - (Meraangesur) — 2070440 mum.ner; V = (0,05438+0,0028) X +
+ (0,01554£0,01706) ; Bo3pact amdHOOI-BHOTHTOBOrO KPHCTALIOCNAHNA
(meranunapuro-naunt) — 2165+125 mmmger; ¥ = (0,05312+0,00252)X +
+(0,00192£0,04511). '

Pasmmuspie dpakusi HUHPKOHOB M3 TIIATHOTPAHHTOB H rpauonnopwron,
BMeLIAWHX KeeHonutsl Metadddy3usos, XapakrepHsylorcs Gonee BICOKH-
mMH nudpamu Bospacra: 2140 — 2450 muts.ner, npiyeM noneitka obpaGorare
OaHHble B KOOpMHHATaX Mofjen Aperca — Belepwina He nmpuBena K ycrexy,
uTO CBHIETENBCTBYET O Boslee CIIOKHOM, Hem ABYCTaHAHAA, HCTOPHH PAa3BHT HA
YPaH-CBHHUOBbIX CHCTEM LMPKOHA,

* Tloayuenssie faHHEIe O3BONAKT CAENATH BBIBOM O TOM, 4TO: &) HCCIenye-
MBI PErHOH NEpeXxHIl, Kak MHHUMYM, [BE 3TIOXH IPAHHTOHIHOI'O MarMaTHIMa
H 4BTOHOMHOM AKTHBHM3aiuuu: Gonee IPEBHIOW, BEPOATHO BepXHEAapXeilcKyro,
B fonee MOMNO/Iyio, HIWKHENPOTEPo30ickylo; 6) obpaiopanne IMPKOHOB WM
KX NO/HAA NEePEKPHCTALIHIAUNA B MCTABYIIKARMTAX NPHYPOUCHBI IIaBHLIM o6-
PasbM K IN0Xe BEPXHENPOTEPOIOACKOH ABTOHOMHOM AK THBH3ALMH.

Taxum o6pasoM, BOIMOXKHOCTL JATHPOBAHMA NPOLECCOB By/IKAHHIMA B
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Pocuncko-TukmickoM paidoHe NO [aHHBIM LHPKOHOMETPHH C NMPHMEHEHHEM
pacmpocTpaseHHbiX Merojnk npobnemarnuna. Jlia peuienna roro sonpoca
. HeoBXOINMO BHEIpeHHe B MPAKTHKY MHKPOMETO[A ¢ MIYueHHeM H30TONHOrO
BO3PACTA UHPKOHOB 110 PATHIHBIM MOPGONOTHIECKHM THITAM, 3 TAKOKe BHEl:
petiie HOBBIX MeTOJIOB, 0COBEHHO CaMAPHI-HEOLHMOBOI0.

3.W.Uearosa, H.l. CoipomAaTHuKO8

BO3PACT BYJIKAHOI EHHO-OCALOMHbLIX, MHTPY3UBHLIX NOPOA
W CBA3AHHOIO C HAMW MEAHO-NOP®UPOBOIO OPY AEHEHWA
HA MECTOPOXAEHWW AKTOT AR

C uesnbio yTOUHEHWA BO3PACTHBIX B3AMMOOTHOLICHW OpYNEHEHHA W BMe-
LIAKLHX ero JOPOJI Ha MecTOpOXIeHHH AKToraii npore/iensl paGoTsl no onpe-
[eNeHNI0 BO3PacTa HEHIMCHEHHBIX M OPY/IEHEbIX By IKAHOTeHHO-0CAH0UHbIX H
_ MHTPY3WBHBIX IIOPOJI € NOMOLibI0 Pa3paGoTaHHOro aBTOpaMH KanuBpOBaHHOIO
BapnanTa TepMoniomMuHecuentHoro (TJI) meroma(1973 r.), u RO3pacta pyIHbIX
CBHHIIOB H30TONHO-CBHHIIOBEIM MeTomoM. Pesynsrati onpenenennit TJI mero-
JOM npuBe/eHbl B Tabnuue.

TJ1 Bo3pacT HeH3MEHEHHBIX H OpY/eHENIBIX NOPO AKTOras

"""" camra | o T Umcno | Bospact, | Cpemwee ns-
. KoMIeKe 1 Nopoma  * mpob M et [ -Sz'ﬁne nospac-
| T8, Mum.sTeT
Kanmakomensckas  Tydbl auuToBeix nop- 1 378:40 370428
HpoB
0 Xe 1 361140
Konpapckas Tydorpasemurs! 1. 312435
ApKO30Bble NECYAHUKH 1 318435 315420 -
MenkoaepHHcTRIe fTecua-
HHKH 1 315435
Konpapexu#t wer- - Jinopurat 1 35040 146114
Py3HBHbIH I'paronropHT-TOphHpPLI 8 346+14
Opynenetine Pasuste nopony: B pynHom 64 - 319-251 275¢15
10Ne, THIPOTEPMAITHHO '
M3MEHCHHELR

Tonyuensbie JAHHBIE He B TONHON MEPE COOTBETCTBYIOT FEGNOTHYECKUM

_ MIpeCTABIEHUAM O BpeMeHH GOPMHPOBAHHA PYNOHOCHOH BYNKaHO-IUTYTOHH-
- MecKOoi acCOLMAIMHU HecTely eMOro paiioHa. I'eonorimeck e npefcTas/icHHA pas-
Hopeuussl. Hamu mns tydos mammroBsix nOphHpPOB, OTHOCHMAIX K KanMaki-

- Memsckoi ceure (C,), nomygena mudpa 370428 mumn.iier, uro o oGiecow3-
Hoit urcane danepozon (I'.J1.Adanacees, C.W.3s1x0B) coorBercreyer I, mna
- OMOpHTOB H rpanopMoput-nopdupor Konpapckoii wmarpysum (xompapcxmii
- Komrlexc) momyuer Bospact 350140 u 3461 14 mum.Ttet, COOTBETCTRYIOMM
- (1,-Cy). HwiHexapGoHOBbI BO3PACT rPAHONMOPHTOR paHee ONpeneneH Ka-
NK-AProHoBEIM MeTolioM no Grotuty AW.Msanosrim(1977 r.) Jbia o6pasopa:

_ HHil, oTHOCMMBIX K Komnmapckoi ceute (C3—P,), TJ1 Bospacr (315420 mmm.
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ner) coorsercrayer C; — C;. TuapoTepmansio H3MeHEHHbLE B NPOLEcce PYNo-
obpazosanna nopoasl umeior TIT Bospact 275+ 15 mns.ner (P,).

Mo panmbiv TI1 Bospacta nonyuaercs, 4o no spemen oBpasoBaHusm opy-
HeHeHHe JHAYHTENBHO OTOPBAHO OT PYACHOCHOI HHTPY3uH. O[iHAKO NPH MHOTO-
KPATHOM TIPOABJNEHHH npolecca pynooGpasopanna TII meron paThpyer BpeMa
NOCTIEHEro TePMAIBHOT0 MeTaMOpdH3Ma, TIOCKOJIbKY CBETOCYMMa (OCHOBHOM
napamerp TJI) momHocTbio TepAerca NpH OPOrpesBe MOPOL JIO TeMIeparypsl
250-300°C, u nonyyeHHoe IHAYEHHE BOIPACTA MOXKET OTHOCHTECHA K NOCNEMIHE-
My 3Tally py[oo0pasoBaHHA. IT0 NPEANONONKeHHE NOATBEPH/IAETCA JAHHBIMK
H30TONHOIO aHaJIH3a CBHHLA TaleHHTOB M MonuGnennta. [lo nsotonHomy coc-
TaBY CBMHIUA NOMYYCHO /B3 3HayeHHa Bo3pacta: 340115 mmkner — Iy — C,
(aBe npober), 6ansxoe k Boapacty utpy3uu o TJI, u 300-275 mum.er —
Cs — P, (mse mpobbi), paBHoe Bo3pacty opyaeHeHns, nonyuensomy TJI me-
1onoM. [lepsoe 3Hayenne, BEpOATHO, XapaKTepH3yeT HAYANBHBIA 31an pynoo6-
Pa3’oBaHHA, BTOPOE — 3aKJIHYHTeJIbHBIH.

B.H.Byzaenko, @.U.Kornoackan, A 4. Bpurvenko

NEPUOALI BYNTKAHWYECKOW AKTUBU3ALLIUA
B AHEMPOBCKO-A0OHELKOA BNAAWHE

Huenponcxo -IoHelkas BIla/iAHA (ILI1B) — ApeBHUil TEKTOHO- Marmaru\le-
CKHil 2JIEMEHT, CTPYKTYPHO M TEHETHYECKH POJCTBEHHbIA BHYTPHKOHTHHEH-
TAJIbHBIM PHTOBBIM 30HAM C HHTEHCHBHBIM NIPOABIICHHEM BYJIKaHH3IMa, B IPO-
uecce KoToporo $opMHpoBaNIHCE cokHOomNpd epeHupoBantblie ciabomenoy-
HBIE W LIENOUHEIE NIOPO/Ib! OT ILENOYHO-YIIbTPAOCHOBHOTO [10. KMCIIOIO COCTABa,

Bonpoc 0 Hauane ByJIKaHMYECKOH [1eATS/IBHOCTH, B PaBHOH Mepe KaK H 0
BPEMEHH 3aJI0KEHHA CTPYKTYpbl, 4 TAaK)Ke NEpHOaX BYJIKAHHYECKOH aKTHBH-
3auMH, cnopbii. [lopanmsioiee GONBIUHHCTBO HCCTIENOBATENEH OrpaHHMHBAET
BpeMA NPOAB/NEHHA BYIKAHH3IMA PAMKAMM CpE/HETO—BEPXHEro NeBOHa B yc-
NOBHAX pHTOreHe3a.

[MosryuenHple HaMH [lAHHBIE N0 ONpeNeNeH 0 H3IOTONHBIX NAT KAIHA-apro-
HOBhIM MetofioMm B 30 o6pasuax nopop pa3nuuHoro cocrasa (GHOTHT-aHabLK-
MOBBIA THPOKCEHHT, HeETHHOBBIA NUPOKCEHHT, ABIHTMT, MENIAHOKPATOBkIe
NCeBNONeH LM THThI, MAJIHHBHT, KA MITTOHH Thi, MOHYHKHT, TPAXHaHIE3UTHI, OPTO-
(HPpbI, PHONHT, TPAXHTHI, KOMEHIIHT, MOHLIOHHT H CHEHHTBI) 110Ka3a/lH BO3PacT
176 — 570 mnu.nér.

lllupoko pasBHTBIE NPOLECC MPOMMIMTH3ALMH, Bepe3HTH3AIMH, BTOPHYHO-
ro OKBaplieBaHWd M KapOOHAT-KANMHIIATOBOTO MeETacoMAro3a CYIIECTBEHHO
cnocoberBoBalii “OMONIOKEH 0™ BO3pacTa Marmarwdeckux obpasosanuii Go-
Aee paHHEH reHepaliy.

Bmecre ¢ TeM paj onpefeneH i H30TOMHOTO BO3pactd, TepHOMMYECKaR K-
THBH3AIMA TCKTOHHYECKOTO PeXMMA BIA/HHBI [Ia10T OCHOBAHKE TIPEMNONAraTs
B030GHOBTIEHHE BYNKAHHYECKONH OEATENEHOCTH HE TONBKO B PHOTOT EHHYI0 CTé-
[0 e PasBATHA, HO W B Gonee 1103/HHe >Tanbl [wiardopMenHoro passuraa [U1B.
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CornacHo npencTaBieHUAM aBTOPOB, MEPHOMbI AKTHBH3AIUKK BYIKaHHIMA
B JUIB cnefyer OTHOCHTB He TONBKO K Y3KOMY OTPE3Ky BPEMEHH CPEfIHEro —
BEPXHEro [EBOHA, HO W CBA3BIBaTH C Mo3lHepudeh-KeMOpuiickuM, KapboHo-
BBIM, BO3MOXHO, NIEPMO-TPHACOBBIM H I0PCKHM MEPHOMIAMH, 9TO COOTBETCTRYET
KOMarMaTHMHOCTH C BYJKaHOTEHHbIMH Komimekcamu Ilonbacca ¥ 30HbI €ro
couneHerna ¢ IIpa30BCcKOil YacThio YKPaMHCKOTO WHTA.

J1.B.Cymun, K0. A.Moranero, H.W.Mp yyrxud, M.J1. Comu

NPOGSIEMbI AATUPOBAHWA BY NKAHWMECKUX Noroj
NO AKLECCOPHOMY LWWPKOHY

TpyRHOCTH, BOSHHKAIIIHE PH JATHPOBAHHH (aHEPO30HCKHX BYNIKaHHTOb
[0 aKLECCOPHOMY LHPKOHY, MOXHO Pas[e/HTh Ha TeXHHYECKHE, CBAZAHHBIE C
HeoOXOAHMOCTbI0 HAIH3A MANbIX KOJIHYECTB PAHOr €HHOTO CBHHUA, H reono-
ro-MHHEPAIOTHYECKHE, 3AKIII0YaI0IHecH B HeoOXOMUMOCTH ONpe/iE/eHUA OlIHO-
BO3PACTHOCTH AHATH3HPYEMbIX LUHPKOHOB M HX mpoucxoxienus. Haubonee
CIIOXKHEIM AR/IACICH MCCIEHOBAHHE COXPAHHOCTH H3OTOMHOH CHCTEMBI B ULMD-
KOHE K -OMpefieliesue yCIOBHil €10 KPUCTAIUIH3ALUH, KOTOPbIE CBA3aNEI C Npo-
HCXOX[IEHHEM BY/KaHHYECKOH NOPOJIBL.

Pajionoryueckoe W3ydeHWE LMPKOHA MOXeT ObITh NPOBElEHO TepMo-
H30XPOHHBIM METOMOM, NO3BONAKIIHM ONDENETHTs CTENeHb OHOPOLHOCTH
H30TOMHOTO COCTABA PAaJIMOTEHHOro CBHHLA. B kavecTP= rnaBHoro ofbexTa WIS
anpofauuy Meroja BrIGpPaHbl aKLECCOPHbIE UHPKOHBI H3 CYOCeKBEHTHBIX BYJl-
KAaHHTOB BepxHerc naineosos IlTepenosoro xpebra Cepeproro Kaskaza c Tou-
HBIM T'e0/IOrHYECKHM BO3DPACTOM, YCTaHOBJIEHHBIM [0 OPTaHHIECKHM OCTATKaM

Boapact (MnmH.net)
Homep |7 o A (et ot i i S
npobes i orGopa reonormie- | PALHOAOT HYE- N
cK c
6570 TMnarwoxnasossft p.Xymec P, ~500?7 B Hexkoropsix
© mnopdup KPHCTAIIAX
257-282 270420  OcHoBHOE 3HaYe-
$25 Hue
6572 Ksapu-mnarsoxia- % P, 240140
30BBI# NopHup : 257-282
6582 Toxe .Bonewmas Py - 380+70
- Maba 283352
6694  IaunroBsif .Manas Jlaba C 310:60 OcHOBHOE 3Ha-
q»rpl_rrm - goc.!(xpoa- 302-322 §50 HeHHE
cxut i~
1260 Keapuwrs 3 Me  Pynuux pCs 750+50  Penukrosbiit
mgpqammkoi Imebpyc >545 570+£30 Boapacr (?)
TO NI a 340:30 _ OcHomHoE 3HaYe-
HHe
s50
5118  Jluopapur p-Baxcan ‘ N 750  TouHocts Hu3-
. <25 ~120  xaa: mano pa-
[HOTeHHOTO
CBHHLA
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BO BMELIAIOIUMX BY/IKAHHTHI MONAccOBBIX Tomuax, HayueHHbie n0poOas! MOYTH
HE JUICJIOUMPOBAHSI, He MeTaMOpPGU3IOBaHbl H, TIOMHMO HA3BAHHBIX BYIUKAHH-
0B, He COMEPKAT APYTHX MarMaTHyeckux oGpasopanuii. Kpome Toro, H3yueHs!
WpKOHB! 13 HeorenoBbix nas Inasroro Kaska3sckoro xpebra.

Tosryuennble flaHHble NpHBeIeHbl B Tabnuue.

BOo/IBUIMHCTRO Pe3yNbTaTOB M3IMEPeHHH Y/IOBIETBOPHTENIBHO COOTBETCTBY-
€T Fe0/IOrHIeCKOMY BO3pacTy. B OT/ieNbHbIX ciyyasx MpOABIEHO BO3AEHCTBHE
Ha UMPKOH, He HW3MeHHMBWCE MOPOAY B neinoM (Hampumep, BO3PacT MOJIOXe
50 mun. et ) . 3HaueHHA, nojiyyeHHbIe No npobe 5118, 3HAYUTE/ILHO NPEBBILLAIOT
Bo3pact noponsl. Hanwune mManoro konuuecTsa pajMOreHHOro CBHHLA C 3aBbI-
wenpiM otHowermem 207/Pb/206Ph ormeveno Takxe B mmpxonax 6570 u
1260. MOXHO NpefnoNoXuTs, 410 UMpKoH B mpobax 6570 u 118 apnaercs 3a-
XBaueHHbIM, XOTA hopMa MHHEpaIa He Beerjia cBupeTenscTByer 06 atom. Ilos-
TOMy HeoBXOIMMO NpoBe/ieHNe CNeNHATIBHOT0 aHAIH3a MPKOHA C ONpeJieNeHH-
€M DeJIMKTOBBIX H HOBoOGpasoBannbix dopm. [l nopslwenns TOTHOCTH HO-
NyuaeMbIX AAHHLIX TPeOYeTcs Na/ibHeifiliee TEXHHICCKOE COBEPUIEHCTBOBAHME
Mero/1a.

Taxum opazom, nepsas anpobauusa TepMOH3OXPOHHOIO METO/A HA T€0N0-
THYECKH TOUHO NATHPOBAHHBIX NOPONAX MOKA3WIA ero GOsblly0 NepCneKTHR-
HOCTB H BMECTE C TEM BHIABHJIA AN ellie He PelIeHHbIX 3a/ay.

N.1.6oposukos

WCNOJIb3OBAHWE KATIWA-APTOHOBbIX
PAOAMOMETPUYECKWUX AAHHbIX
ANA ONPEAENEHWA BPEMEHW ®OPMWPOBAHWA
"HEMbIX" BYTKAHOTEHHO-OCAJOYHbLIX OBPA30BAHURA

Tlo TeopermecknM NPEANOCKUIKAM KaJHA-PrOHOBLI METOJ He YCTyTaer
BCEM OCTAIbHBIM PajHONOrHIECKHM METO[aM [aTHpPOBAHWA. I'eonorHyecku
KO} PEKTHAH HHTEPTpPeTAalMA KaAA-aprOHOBRIX AATHPOBOK NOIBOJACT HCIOME
30BaTh €ro [JIf aHANH3a BAJIOBBIX NpPoG C 1eMblo BhIACHEHUA BpeMeHH GopMu-
pOBaHHA BYJIKAHOFEHHO-OCAMOUHBIX OBpalOBaHMIi, YUaCTBYHUIHMX B CTPOEHHK
TAK Ha3piBaeMbix “Hembid’ o, OTpHuaTensHOe OTHOLIEHHE K METOMY, Bepo-
ATHO, OCHOBAHO Ha HEJOCTATOMHOM 3HAHHM BO3MOXHOCTEH CAMOTO METoja H
chepbl ero MCIONB3OBAHMA, & TAK)KE HA HE BCEr/A NPaBHIILHOMN, BCECTOPOHHE
UpOIYMAHHOH re0NOrudeckol WHIepUpeTalMy [OJyyaeMbIX pajHOMeTpHe-
CKuUX HanHbiX. [Ipeosionenne 3T0ro M 0coBeHHO CKENTHIMAMA CAMHX PaIHONIO-
TOB B OTHOILCHHH MCTOJNIb30BAHWA KATHA-BPIrOHOBLIX OTIpefieieHnii no Bano-
BriM npobam mopon Tpebyer peumrensHoil Goph6sl ¢ TAKHMH NPECTABNIEHH-
MK, HOO DHH HAHOCAT OYeHb CEPbEIHbIH YPOH pa3palboTKe METOMKHA PAOMONO-
_THUECKHX METON0B BOOGILE H NPHMEHCHHI0 HX IAHHBIX B Ie0NIOTHH.

~ BechMa nmoyuMTeNnbHA HCTOPHA POlICHHA MPOG/IEMBL, CBA3AHHOMN C HayueHH-
€M 3eJiCHOCIAHIERBIX H YITIHCTO-KPEMHKCTRIX OTIIOKEeH#H, ¢ KOTOPHIMH conps-
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WeH KOMIUIEKC TOJIE3HbIX HCKOTMAEMbIX, NpejicTaBlieHHbiX dochopuramu, 3o-
JIOTOHOCHBIMM, BAHA[IHEHOCHBIMH, CBHHUOBO-UHMHKKOBBIMH M JPYTHMH PyIaMH.
Moponsr 3TH wIMPOKO pacnpocTpadensl Ha Teppuropur Coserckoro Cowsa
npuBJieKaioT ocoboe BHHMManKe Hccnenobateneit. MHorne cumralor, 4ro 3TH OT-
noxenua gokemOGpuiickue. OuHAKO KanKi-aproHOBbIE JIaHHbIE BANOBBIX NPOB
TAKHX TOPOM MO3BOJIHIK B pafe mect, HanpuMep B Kaparay (Hswbiii Kasax-
cran) W Ynyray (Llenrpansubiiit Kasaxcran), yCTAHOBHTE HanMuue CTpaTurpa-
(puyeckol HHBEpCHH B npouecce GOPMHPOBAHKA M3YYaEMbIX TOMIL H NOKA3ATh
HEOOXOAMMOCTE Le/Iey CTPeMIICHHBIX W 1le/eHaNPABIIeHHBIX MOHCKOB HCKOMae-
MbIX OCTATKOB. B pesynsrare TaKHX MCCIIOBAHWA B TaK HasbiBaeMbiX ''He-
MBIX"”" TONmAaxX oBHapy#eHsl # cOBpaHbl HCKOMAEMBIE OCTATKH BECHOIBOHOUHBIX
AHBOTHBIX. M pacTenid. Onipejieneine HX N0Ka3ano0 NONHYI0 CXO/HMOCTD BbIBO;
[IOB O [ANE030HCKOM BO3PAcTe OTIOXKeH it PAIHOIOr HYECKHM H MAJTE0HT 0JIOT H-
qecKuM Metofami. [lpu 3ToM crelyer nomepKHyTh, YT0 TIEPBHIHBIMMI HCXO/-
HBIMH JIaHHBIMH ObINH KalNHA-aproHOBBIE ONpPENENEHHA N0 BaIOBBIM Hpobam
0BNOMOYHBIX NOPOT, TIO3BOMHBIIHE YCTAHOBHTS HCTHHHBIA BO3PACT TIOCIE/IHHX.

IleppoHaYanbHO IR yTOYHEHHA BO3pacta “'HeMbix™ TOJ GbLIA Hpe/inpH-
HATA TONBITKA HCNONIB30BATE PaNAHOMETPHYECKHE KAJIMH-aPTOHOBBIE [lakiHbIe, B
pe3yliTaTe KOTOPOH YCT2HOBJIEH BO3IPACT HCXOAHOr0 0BJIOMOYHOr O MatepHana
M3yuaBIINXCA [ECYAHHKOB W aNeBPOIMTOB, cocrapniumi 425 — 870 aun.ner.
Conocrapresne 3THX HaHHBIX C TIONOXKEHHEM H3yuasllaXca npod B paspese no-
Ka3aJlo pasMelleHHe HX B ONpefeleHHOM MOPAAKE B PAJY YHCEN, YBe/THIHBA-
UMXCA CHH3Y BBEpX, YTO I03BONANO [ENaTh BHIBOJL O CTPATHIPadMueCcKOH HH-
BEPCHH NpH (POPMUPOBAHMH CUHTABLUKXCA MPOTEPO3IOI KHMH KOK/DKOTCKOH H
KapoHCKOi cepuii, 4 B IeACTBHTENbHOCTH OKa3aBLIMMKCA Doee MONOABIMHA —
OPAOBHKCKO-KaMEHHOYTOBHEIMH. CXOHEBIE NaHHBIE MONYYeHbl B APYTHX Mec-
TaX H 10 JPYrHM TONI@EM BYHKaHOTEHHO-0Ca0uHbIX 00pA30BaHHA, OTHOCH-
MBIX K NIPOTEPO3QI0.

Takum 06pa3zom, BhIABIIEHa BO3MOXKHOCTH OBOCHOBAHHOIO NPHBIEICHHA
KaJIHH-APrOHOBEIX PajiHOMETPHYECKHX [JAHHBIX [UIA LEeyCTPEMIICHHBIX i COC-
PEOTOYEHHDBIX TIOMCKOB WCKONAEMBIX OPraHWYECKHX OCTATKOB, & T4KXKC, 4T0
ABJIAETCA ITIABHLIM, JUIA -PElleHHA CTPATHrPaMUECKHX H APYIHX reolioliye-
CKMX 3a[lay, CONPAXEHHBIX C IOHCKaMHM MECTOPOXICHWA MHOIHX NOJNE3HbIX
HCKONAeMBbIX.

H.1.Uepbax, E.B.5ubuxosa, B./1.6odro, T.B.1} pavesa, B.®. Kuxrenko,
A.8. flykawyx, B.A.Maxapos, P.M.llerposa, B.5.Connoay6

APEBHEMWNE YNbTPABA3UTBI YKPAUHCKOTO WKTA

Opexoso-Tlasiorpajckiii CK/IAMATbIH NOAC BYIKaHOT CHHO-OCAIONHLIX 06-
pa3oBaHui npecTasAAer cobOil KPYNHY0 TEKTOHIMECKYI0 30HY MEXy [pn-
auenpoBckum u Tlpuasosekum Girokamu Yipawickoro uta.[losc orparsen
3aj1afiHbIM Opexoso-IlaBinorpajickuM M BOCTOYHBIM Asoso-TlaBnorpajickum
cyBMepHAHOHANbHbIMA FiTyOHHHBIMM pasnoMamH, NpOTATHBAIOIMMHCA OT Ce-

79 -



BEPHOil IPAHMIIBI TIHTA /IO er0 0XKHBIX CKJIOHOB. ITH 10T OXHBYTIHE PAa3SIOMBI
PACCeKAIOT 3EMHYI0 KOPY M [IOCTHraiT BepXHei MaHTHH. B crpoenmnn cknajua-
TOro MoACa YUACTBYIOT MeTa- H yJibTpabGa3nTel, FHEHCHI, XeleIucTo-KpeMHHCThIE
il CKapHOHJIHBIE TIOPOMbI H TPAHHTHL.

HanBonee nonxo w3yuen HosonasnoBckuii Kommiexe Opexoso-Ilasiio-
rpajckoil  30HBI, OOpasywumit cyGMepHIHOHAILHBIA Y9YacCTOK pa3MepoM
15x7 km. Ero cnaraior nonocst ¥ parmenTsi MerabasnToB HHOT/1A JHATHTEITb-
Hoit Moumoctd (mo 3-S5 km) cpenu rpanuTougoB. C Gautamu acCOLMHpPYIOT
GHOTHT-aMHBONOBBIE [HEHTHI, KeNe3IUCTO-KPEMHHCTBIE M CKapHOMOmoOHbIe
noponst, Geapynubie KBapuMThl. MeTabasnThl ceKyTCA MHOTOYHCITIEHHBIMH XH-
JIAMH [1ATHO- ¥ MHKPOKJIHHOBBIX rpauuToB. B accoumanum ¢ merabasurams,
ofipa3ys ¥acTo pe3Kne, & HHOTMIA M NOCTENEHHbIe KOHTAKTHI, HAXOMATCA yIBTPA-
GaauTnl, NpeCTABIICHHbIE KPYIHO3EPHHCTHIMH MACCHBHBIMH NMHPOKCEHHTAMH,
CEpPNEHTHHUTAMY, AKTHHONHTHTAMH, TPeMONMTHTAMH, (IIOrOMMTHTAMH MO
wocteio 0,5 — 35 kM. OTHOCHTENbHO reHe3uca ynbTpabaIuToB aHHON CIPYKTY-
Pbl CYIECTBYET MHEHHE, UTO OHH HMEIT MaHTHHHOE NPOHCXOXKICHNE,

[Ipn H3yueHHH HCKYCCTBEHHBIX IIJIHXOB MMPOKCEHNTOB H MX IPAHHTH3HPO-
BAHHBIX PAjHOCTEl, COCTORIIMX M3 [HOTCHIA, THNEPCTEHd, OJIMroK/a3a H NpH-

Meceil doronura W ambubona, oGHapyxenbl cBoeobpasHble KpyMHble 3€pHA .

mHpkoHoB. Paammaiotcs aBa MopgoNOrHYeCKHX THIIA UMPKOHOB: TeMHO-Gy-
phie, TIOYTH 4epHble, MPHIMATHIECKOTO rabuTyca co CriaXeHHbIMH BepIIMHAMH
u pebpamu, ® KpacHOBaTO-KOpHyHeBble, Gonee wanoMopdHbie, NOMympo3pay-
upie 3epra. [ina oGoux THNOB HHPKOHOB XaPAKTEPHO OYEHb CIIONKHOE BHYTPEH-
Hee CTPOEHHE ¥ BRICOKAaA TpeuiHHoBatocts. IIpefiBapHTeNsHO BO3PACT UHPKO-
HOB M3MEpPEH TePMOIMHUCCHOHHBIM Me-ronou no o1, %enumm sepnam. [lonyuen-
HbIe 3HAYCHNA 110 HIOTONMHOMY oTHOMIeHHIo 20/ Pb/206ph BapsHpoBaiH ot 3350
1o 2600 min.ner.

Hamn nsmepen BO3pACT pA3nmHUHBIX MOPQONOrHIECKHX THIIOB, 8 TAKKE
PaIMEPHBIX H TUIOTHOCTHBIX (hpaKimiii IMPKOHOB W3OTOIHEIM YPaH-CEBHHIOBBIM
merofiom. Temuo-Gyprie IHPKOHB! MMeioT 3HauHTELHO GONee BRICOKHE coMlep-
XaHWA ypaHa, npesbiuatonme 0,1%, u Gonee BHICOKHE 3HAYEHHA H3IOTOMHBIX

Bo3pactoB. Ha maoxponHo# nHarpaMme TOIKH IMPKOHOB ONPENeNAT JHCKOP-

mmo (npasna, ¢ Gonsiuoit MHCNEpCHei), nepecedeHHA KOTOPOH ¢ KOHKopneit
orBevaior Bospactam 3800:200 u 2500£200 mum.ner. [lonyuernsie madphi
BO3pPAacTa, HECMOTPA Ha CBOIl IpeiBapUTesIbHEI XapaKTep, CBHICTENILCTBYIT O
IHAYHTENTLHOMN [IPEBHOCTH NOPOI, CIHTABIUMXCA PAHEe NPOTEPOIOHCKHME.,

Taxum o6pasom, b npegenax Opexoso-Tlannorpanckoro nosca B TEKTOHH-
4eCKH OFPAHHYEHHOM HOBOMABIIOBCKOM YYACTKe BrepBble A YKPaHHCKOro
LUMTA YCTAHOBJIEH KOMIUIEKC ynbrpabasuroB, MO BO3PacTy CONOCTABHMEIH C
ApeBHEHIIHMA NOPONiaMH 3eMii.

BricokHe comepanust ypaHa B IMPKOHAX M3 y/nbTpaGaswToB, mpeficTas-
nAlouAx cobot, no-BHAMMOMY, CyBCTPAT MAHTHH,B BIHECEHHBIH K3 Ty By Mar-
MOJi OCHOBHOTO COCT&BA, FOBODAT O reTEPOreHHOCTH MAHTHH yXe Ha PAHHMX
CTAZIHAY IBOMIOLHH 3eMITH, O MPOTEKAHHH B HEH npoueccon. BE[ly1IHX K aHO-
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MATBHOMY 060TALIEHHIO OT[ENbHbIX YYaCTKOB MaHTHH JIMTO(DMABHBIMH J71eMeH-
tamu. l'etreporenHoe rnyGuHHOe CTpOeHHE 3TOH YacTH YipamuckoOro uwrta
AOITREPXKIAETCA TeohHINUECKUMHU laHHbIMK. YacTh H30TONHBIX aHAJIM30B Bbi-
nonena B I'eonoruveckoii cnyxfe OMHAAHIM NOJ PYKOBOICTBOM [I-pa
E 0.KoyBo, KOTOPOMY aBTOpBI NPHHOCAT BIATOLAPHOCTS.

0.A./Teavenxos, B.C.batixosa, H.K.wynewxo. A.® Makeen,
A.®./To6uros, C.C.Axoeneaa

BO3PACTHBIE FPAHWUSI
OCTEPCKO-BOXEMCKOIO TEPPUI EHHOIO KOMNMEKCA
UEHTPANLHOW KAPENWUKN

B lentpansnoit Kapernmu B paitone 03.0ctep-Boxkema paisuT apxeickuii
TEPPUreHHbIA KOMIUIEKC, NpeNCcTABJIEHHbIH NONMMHKTOBBIMH. BATTHHO-TaJiey-
HBIMH KOHITIOMEpaTamy,NecuaHuKame H Bykauutamu. Konrnomepars: copep-
KaT TANbKH TPaHWTOB, MeTaByNKaHWTOB M MmeraraG6po. Iloponwt ocrepckoi
TOJILH HHTPYAMPOBAHBI HECKOJNbKHMH THIIAMH NIOPOJ OCHOBHOIO H KHCIIOTO
COCTABOB, B TOM YHClie rpayuI-nopgupaMu H ABYC/UOAAHBIMH IUTAr HOMHK PO-
KHHOBBIMH rpaHutTaMi. Bee pasHoBHIHOCTH nopon 310# TONUIA Me'ramopq:ﬂ—
30BAHBI B YCIOBHAX IMMOOT-aMpUGONMIOBONH (auny yMepeHHBIX JABIEHHIT
(T = 580+600°C; P > 5 xGap). s

BrinonHenHble paHee KaiMi-aproHOBBIM H pyGHIMI-CTPOHLMEBBIM MeTo-
[aMu ollpenencHHusa BO3pacta nopon, IlpOphlBaIOU.HIX KOHI‘JIOMEPBTBI H pacno-
TOMEHHBIX MO TEKTOHHYECKHM 30HAM, OT paHHuMBaouniM OII0KH MeTaocamoy-
HBIX TIOPOJI, BAPBHPYIOT B JManasone 2,2 — 2,9 muppmier, Uis yTouHeHns Bo3-
PACTHBIX TPaHMI, GOPMHPOBAHKA TEPPHICHHOIO KOMILIEKCA H3MEPEH H30TON-
Hbiil BO3PACT YPaH-CBHHIOBBIM METOIOM O UMPKOHAM, BhIIENCHHBIM H3 rajlb-
KH KOHTJIOMEPATOB H M3 CeKyLIHX MX rpaHuT-nopgupos. Hamepennsie naoron-
Hbl€ Y PaH-CBHHLUOBAIE OTHOILCHHA B HPKOHAX H3 IPaHUT-NOPGHPOB HHTEpHpe-
THPOBA/IHCh B PAMKAEX [BYX3MH3ONHOA MONENH. 3aMKHYTOCTh yPaH-CBHHIO-
BBIX CHCTEM KPHCTAIUIMYECKHX (a3 3THX LUMPKOHOB JOCTOBEPHO TOKa3biBaeT
BepXHuit Bo3pactHoit pyGexk QOPMHPOBAHHA TEPPHIEHHOIO KOMIUIEKCR —
2870 mym.ner. YpaH-CBMHIOBbIE CHCTEMbI LHPKOHOB W3 FANBKH KOHITIOMEpa-
TOB H M3 IPAHHMT-TIOPHHPOB PAINTHYAIOTCH 110 TEOXMMHUECKOR IBOITIOLHH.

B paMKkax OmHO3MM3IOIHONH MOJENH yP&H-CBHHUOBbIE H3OTOMHLIC OTHOLIE-
HHA KPHCTAIMMECKHX (a3 IWMPKOHOB 3 FANBKH KOHITIOMEPATOB B Npefenax

AHATHTHYECKOR HeonpenieNeHHOCTH OTBEYAT BO3PACTY, connanaxomemy c yxt-
3aHHOH BBILI® M2 HpOBIKOH,
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P.E Baparos, /1.M.Azeeea, M.A.[yces, 8. Kyumoaa

KANWA-APIOHOBOE AATUPOBAHUE
KAMMNTOHWUTOB UEHTPANLHOIO NAMWPA

MonaccoBble OTJIOKeHHA ONUTOUEH-MHOIEHOBOTO BO3PACTa IOMHHEI P.3a-
najebid Ilinapr pacceversl cyBOMepHOHOHANLHBIMH [AfKaMH KAMITOHHTOB.
Bospact nocnefHux, a cieloBaTeNbHO, W BPEMA TEKTOHO-MArMATHYECKOH aK-
THBHOCTH OPOI€HHOI0 3T4MNA [IAHHOH TEpPPHTOPHH [10 HACTOALLETO BPEMEeHH OC-
TaBWTHCE NPOBIeMaTHUHBIMH.

MomrocTs paiicoBbix Ten 1-2 M, npormkenHocTs — Ko 500 M. Crpyktypa
KaMITOHHTOB JIaMnpodHpoBas, OCHOBHOA Macchi — rnaskosad. Bkpamienny-
KH NpeAcTaBieHsl ONIMBHHOM H NHPOKCEHOM, OCHOBH4A MAcca C/IOXKeHa THTa-
HHCTOH pOroBoit 06MaHKoi, BHOTHTOM, IUIATHOKIIA30M CPEIHEro H OCHOBHOTO
COCTaBd, HE3HAYMTE/NBHBIMH KOJMYECTEAMH KaJIHEBOrO NOJIEBOro IUNaTa, B
KpPaHHUX LIENOYHBIX PASHOCTAX MPUCYTCTBYET aHANLUMM. XapaKTepHo obuixe
MIONIBYATOrO ANATHTA M MarheTuta (~5%), pacnpeneneHHbiX paBHOMEPHO B [10-
pore. Ecin KonuuecTBO KankeBoro noiesoro wmiara gocruraer 10%, nopomst
MIEPEXOIAT B KAMITOBOT €3 HTBI.

Mo xumuueckomy cocrasy (cpenmHee W3 BochMH fpoB)*: Si0, — 41,52
(39,54-42,82); TiO, — 1,67(1,62-1,91); Al,O; — 13,4(12,57-14,44);
Fe,0; — 4,01(3,56-4,68); FeO — 5,84(4,60—6,74); MnO — 0,15(0,10-
0,19); MgO — 8,65(7,07-9,28); CaOD - 9,97(8,02-11,23); K,0 — 2,40
(2,02-3,61); Na,0 — 1,84(0,84-2,46); P,0; — 1,59(0,76~1,89); CO, —
4,88(3,90-6,16); m.n. - 8,79(7,50-10,72), mopous! OTHOCAICA K rpyIne
HH3KOTITHHO3¢MHACTBIX WenoYHpIX rabBpoHnoB KallHeBOrO pana. '

liA KAMNTOHHIOB XapakrTepHa BHICOKAA MAarHHTHAA BOCHPHHMYMBOCTH
nopaaxka 4—-6000 106 crc, BBIIEPKAHHOCTh XHMHYECKOIO H MHHEPalIbHOIo
COCTABOB.

Mpo6ib 118 KaIMil-aproHOBOrO IATHPOBAHMA OTBHPAIKCH N0 NPOCTHPAHMIO
[laeK M BEPTHKANIEHOMY paspesy (no 400 m). laTupoBadne 11pOH3BOAKIOCH 11O
NOpPOE B LENOM, TdK KAK NOpojfa MEIKO3ePHHCTAS W, CIIE/IOBATelbHO, Bbljle-
NHTH MOHOMHHepalibiblie GpaKuul M3 Hee HeBo3IMOXKHO. Kpome Toro, kanmui-
apProHOBOE JaTHPOBaHHe N0 KamnronuTam panee Ha Llentpanshom [Mamupe He
OPOH3BOAMIOCE, MOJTOMY HeobBxoanmo Obu10 yCTAaHOBHID HX NPHTOAHOCTH
JUIA Te0XpOHOMOrHYecK X uenei. BeigcHuock, 4To WA [1aTHPOBAHUSA NPHIO[-
HbI TOJIBKO cBexue noposi. 1o uamenenusimM pasHocTAM MOryT BpiTh nosyye-
Hbl KAK 3aBbIILEHHbIE, rAK M 3aHWKEHHblE IHAUEHHA. YCTAHOBJIEHHbIE Xe Mo
CBEXKHM Ppas'OCTAM Ka/MH-aprOHOBBIE JIATBI HMET XOpOLUYH CXOIHMOCTL
(2 npenenax ommBKH JKCIEpUMeHTAa) H ykJlaibiBairca B muTepsan 20—
25 mym.ner npu cpemHem 3HayeHud 22+ 3 man.ter. COOTHOLIGHHE KaJluA M ap-
rOHa [PH ITOM COXpPaHAercd [JIA fOpPOJl C Pa3/IHUHLIM COMEPIKAHHEM MATepHH-
CKOTI0 3/IeMeHTa.

*
B cxofiKax mpHBe/leHb! PEeibl SHaUCHHA. "
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Jaunbie AaTHPOBAHWA KAMITTOHHTOB, MOMYYCHHbIE KANIHA-aPrOHOBBIM Me
TOIOM, COrNACYIOTCA C HX FeONOrHYeCKHM BO3PACTOM H CBHIIETENLCTBYHT O He-
IHAMMTETBHOM Pa3phiBe BO BpeMeHH Mexdiy (popMHPOBAHHEM MONACCOBBIX 06-
PA30BaRHii U NPOAB/ICHHEM 3aBEPINAKILErO AKTA TEKTOHO-MAIMATHIECKOH aK-
THMBHOCTH B HEOTeHe.

0.4 bazupberosa, A.[.Hcmaun-3ade

BO3PACTHOE PACYNEHEHME NO3AHENEOCUHKMTUHANBLHOIO
BYNMKAHO-NNYTOHWYECKONO KOMMMNEKCA TANMbIWA
(MAnBIA KABKA3)

MManeoreHoBsle BynkaHorennsle o6pazonanna TanbiuckoR 30HBI cOCTaB-
NANT 11e/I0YH0-0a38N6TOBYI0  BYJIKAHOTEHHYH) H IENOYHO-YIBTPAOCHOBHYI0
(unTpy3ueHyo) GdOpMALMK, COOTBETCTBYIOIIME INO3AHEr EOCHHKITHHANEHOH
(301.[8]-1) H OpOreHHO# (MO3[HMIT 301eH — ONUroOLeH) CTANIHAM PA3IBMTHA Nan-
HO#l 30HBI.

JoueHOBaA BYNKAHOTeHHAA (HOPMALMA 2aneraer Ha IPPOMMPOBAHHOM NO-
BEPXHOCTH (ayHHCTHYECKH OXapaKTepHIOBaHHOI ocanowHo-TydorenHoi dop-
MAaUMH 1aHHH-NaseoleHa W NepeKprIBACTCA TaKXe EIJEyHHCTW-IECKH oxapax‘repu-
30BAHHON OCAIOYHOM dopManyed ONMHroueH-MHOLIEHA.

Bynkannueckas MeATeNsHOCTh B TeYCHWE NATIEOreHa NMPOABHIIACH C HEOMH-
HAKOBOl CTeNeHbl0 MHTEHCHBHOCTH H Haubonbiuedl AKTHBHOCTH AOCTHITIA B
J01eHe, iorfia 06nacTs B KOHILE NaneolucHOBOr0 BPEMEHH BCIE/ICTBHE TEKTOHH-
YeCKHX MMPOLECCOB MCNBITANA BOCXOMAILME [BIKEHMUS, TPUBENIIHE K OXKHBIIE-
HHID paHee 3I0MeHHBIX CHCTEM Pa3NoMOB IiyBoKOro 3amoMenH.

B Bynkanorenxoi ¢opmauuy seilensioTca: 1) Tpaxuannesuro-Gazansto-
paf (pauHecpenHe3oueHoBag) u 2) rpaxubazansropas (NO3IHEIOLEHOBAA)
cybcopmanuy, B Npefenax KOTOPHIX OTMedaeTca Muddepenumanseii paj ot
TPAXHAHJIE3NTOB M TPaxuOalanbToB [0 NeAunToBbiX Ga3aHHTOB ¢ NPOABIEHHEM
B cyGBynxanmueckofi daunn sccekcuros u raGopo-reurenyros. [ina oGenx cy6-
dopmauni xapakrepro npeofinamanne B HauanbHBIX (pa3ax HATPHEBOH, 8 B KO-
HEYHBIX — KAJIMEBOH CNELMANHIANMH TOPOJL, BEIPAKAIOILEHCA B MHHEPANOTHYe-
CKOM OTHOILUEHHH B Pa3BHTHH B coctape paHumx aupdepeHunaros aHOpTOKNA-
3a, STHPHH-ABIUTA W 3THPHHE, 4 B KOHEYHBIX — JIeHUNWTa, CAHWIHHA W OPTOKJIA%a.
B menouHo-yneTPaOCHOBHOH HHTPY3HBHOH (OPMALMHK, COCTORIIEH M3 CIIJIA-
HBIX MEPHIOTHTOB, WENOYHbIX rab6po, raGGpo-cueHHTOR ¥ CHeHHTOB, npeolna-
N80T B KOHeuHbIX (ha3ax oproknas u Guotut, [lerporeox HMI4ecKHMH HCCTIER0-
BAHHAMH YCTAHOBJIEHA KOMArMaTHuHocTe 0Genx (opMaumil, MPHHALIEKHOCTE
HX K MienoyHo-6a3ansTOBOMY pAcIulaBy, MCMBITABUIEMY NPOUECCHI ACCHMENA-
1HA B auddepeHiManun B cTaiui HOPMHPOBAHHA BYJIKaHOrEHHOI (OpMAalHK
H MeHee MNONBEPTHYTOMY 3ITHM npoucccaM npH 0GpA30BAHHA MHTPYIUBHOM
dopmar. :

B pesynsrare mpoBelcHHBIX pPAMOTEOXPOHONOIHEECKHX HMCCTIENOBAHMA
YCTaHOBNEHO COOTBETCTBHE NOPON HivkHed cyBdopMaumwn HMIaM panHero
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cpemtemy oueny (4555 mnugier). IT0 NOATBEPKAACTCA IeONOrMNECKHME
daxTamMu — OTCYTCTBHEM HHM30B paHHecpe/lHed0UeHoBo# cybdopmauun, B Te-
UeHHe KOTOPOH, OYeBHIIHO, NIPOMCXOMIHII PA3MbIB BRICTYTNALLIErO NANEOLEHOBO-
ro cybBerpara, 4TO YCTAHARJIMBAETCA 110 HECOITIACHOMY 3AJIeraHMI0 Ha MOCHEN-
HHX BYJIKGHHTOB PaHHEro 30lleHa.

Bospact By/ikaHWTOB BepxHeil cyGgOpMaNiu N0 pagHoreoXpoHMIOrHYe-
CKHM JIaHHBIM, COCTABNAWIWMA 42—44 M/H.JIET, COOTBETCTBYET NO3/HEMY
J0LEHY.

Bospact uuTpy3uBHOi (opMauuy, PACNONArawileics B Npeiesax pasiny-
HbIX CTpPaTHIpadMyeckHX ypoBHEH H NPE/NONOKUTENIbHO OTHECEHHOM 110 Te0Jio-
FHYECKHM [IAHHBIM K TO3NHEIOUEHOMUIOLEHY, Pe3yIbTATAMH KallHA-aprOHOBO-
ro AaiJpoBaHHA YCI4HAB/IMBAETCA KakK NO3/HHH 301EH — PAaHHHH OJIHIOLEH
(36 mnH.ner) .

M.A.lappuc

OB30P PE3YNLTATOB KAJIMA-APFOHOBOI O JATUPOBAHMA
FNWHUCTLIX NOPOA NO3AHENO AOKEMBEPWA U MANEO30A
BOCTOYHO-EBPOMEACKOW NNAT®OPMbI

Hasecrno Gonee 70 narHpOBOK, MOJNYYEHHBIX B TEOXPOHOJIOTHYECKHX J1a-
Goparopuax HI'OM AH YCCP, UI'T CO AH CCCP u UI' B®AH CCCP no rnu-
HHCTBIM TOPO/IEM M IHIPOCIIOAMCTHIM (PPAKUMAM U3 HHX M M3 IECUHHKOB,
QIEBPOINTOB, Mepreneil, HIBECTHAKOB, [OJIOMHTOB M KyKepcHToB. Bo3pact-
HOIf [IHATIA30H MCCNELOBAHHBIX NMOPOA — OT pudes 10 KaphoHa BKITIOYHTeNBHO.
Oxosno 30 JaTHPOBOK YCTAHOB/IEHO NO APTHUINTAM BEPXHETO [POTepO304, He-
BOHA M cwiypa, 10 — no necyaHHcTIM rIMHaM KeMOpus. Ilo ocTanbHeiv nkTO-
NOTAYECKHM THITAM TNOPOL KOJNHYeCTBO NATHPOBOK KoneGiercs OF ceMH [0
E[MHUYHBIX, AHAITH3 NONYYCHHBIX JAHHBIX B CONOCTaBNEHHH C Te0NOrHYECKHM
BO3PACTOM COOTBETCTBYIOILMX OTIOKEHHH, ONPENENEHHOM KalHH-aproHOBBIM
HIH BHOCTPaTHrpahHYeCKHM METOJAMH, PHBOIAT K CJTE/LYOLMM 3aKIHYeHHAM,

1. Upenn 23 natnpoBok prdeicko-BeHICKHX OTIOXEHHH JIHIIb TPH ABJIA-
H0TCH “OMONONKEeHHBIMH 10 KeMBPHACKHX BO3PACTHERIX 3HaYeHHii — 567 (553) *,
555(541) u 540(525) mun.er. OctanpHble XapaKTePH3YI0T BCE TPH NOIpase-
nernst pudped ¥ BeH, NPHYEM [ATHPOBKA THIPOCIIONbI H3 APrHUIMTa BepXHece-
padumoBekoi cerThl 3anannoil Bamxupun — 1270(1233) MiH.ner - KOHTpO-
THPYeTCA JATHPOBKAMH ITIAYKOHHTOB H3 HENOCPEACTBEHHO NOACTHIAIILMY OT-
TIOXEHHH TO# %Xe cepun Toro e Byposoro paapeaa— 1290(1252) 1326(1287)
H 1336(1296) mun.zveT.

JarHpoBKM Ky/Hall-BeHICKHX APrHUIHTOB H THAPOCIIOJ H3 HHX B OCHOB-
HOM Haxopsarca B npepenax 700(682) — 580(565) maH.IeT, T.e. YKNa/ibIBALOT-
cA B aosgacmue rPaHuiBl ITHX OTIoXKeHHA. McknioueHne cOCTaBNAIT TONBKO
o 19%8“ H HIDKE IATHPOBKH P4CCUNTAHBL € HCTONLIOBAHHEM KOHCTART 1964 r., B cxo6-
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nBe “omonoxennsie’” patnpoBkn — 567(553) u 555(541) man.er — u ape
"yapeprentbie” 766(745) u 730(711) munier. Tocneauue OTHOCATCA K J10-
MO30BCKHM CMIOAM BeHJa, cofiepxkainm Gonbnioe KONHIECTBO MOJIeBOIINATO-
BOTO KJIACTHUECKOr0 MarepHana — NMPOOyKTOB Pa3MbiBa MOPOJ KPHCTAIIHYe-
CKOro (hyHIaMenTa, Ha KOTOPOM 3AJIEraiT MOMOIOBCKHE CNOH, W HealeKoro
MepeHoca 3THX ﬂpOJJ.YKTOB

2. Tlo KeMBpHIICKMM NECUAHHCTHIM [ITHHAM I'lpnﬁanmku NOMAYYEHO 1IECTh
[aTHPOROK, COCTABNANMX Bo3pacTHOMH MuTepBan 512(499) — 576(561) mum.
net, T.e. HAXOAAWMXCA B rpanuuax kembpus. [pe marmposxu — 587(572),
592(577) mnu.ner — Ha 3-4% NpeBBICHIM BO3PACT HHKHEN [PAHHIBI 3TOTO MO
pasjieyieHnd, YTo, BEPOATHO, CBA3AHO C MPHCYTCTBHEM B poGax MeHee nepepa-
GoraHHoro o6NOMOYHOro MaTepuana. 3ta e npHunHa oGnAcHAeT “ynpenHe-
" HHe” JAaTHPOBOK FHIPOCIION M3 CIOMCTBIX Necuanukos — 760(740) mnu.ater —
u anesponutoB — 880(857) mnu.ner — ua kemGpua paitona Popno.

3. Wz miecTn matMpoBOK THOPOCTION W3 APrHUTHTOB, HIRECTHAKOB H KYy-
KepcMTOB OpIOBHMKA, omHa — S40(525) MiIH.JIET — 3HAUNTENBHO MPEBBICHIIA
HIKHHHE pyGes OpHoBHKa, YeThIpe YIOKHINCh B €0 BOIPACTHbIE PAMKH H Ofl-
Ha —419(409) mnn.ner — oka3anacs Ha 4,8% "oMonoxeHHO#H ",

4. Cpenn 1IeCTH HATHPOBOK CHITYPHHCKMX OTNOMXEHHH TpH (aprwinur w
THIPOCIIOND! H3 [I0JIOMUTOB) [alu Hopmanmbxe BO3pacTHble 3HaveHna — 420,
430 wu 432(410, 419, 421) mnu.yer, 2 TpH — ynpenuemrme" — 454 (443),
460(449) u 570 (556) MITH.JTET.

5. W3 pecATH NATHPOBOK APrUIUIHTOB [I€BOH4 B ero TPAHHILLI BOLLUTH TOME-
KO TPH, NATh NPEBBICKIH ero pybexu na 28—70 mMnH.ner H TPH OKa3a/IHCh 3Ha-
UHTENBHO “'OMONOXeHHBIMH ', 0COBEHHO NATHPOBKA THAPOCTIONLI H3 MeEpTesii.

6. lina xapGoHa onpenenenns BO3PacTa NPOBEMEHBI MO THIPOCIIONAM H3
TIECUAHHKOB M N0 TTHHMCTOMY ciaHuy. M3 ueThipex TONBKO OfHA JATHPOBKR
HCK@XeHa B CTOPOHY “omMonoxenun’” — 178 (174) mnn.ner.

Taxum ofpa3zom, nopasnsioniee GONBIIHACTBO HATHPOBOK I'MHPOCIHONHAC-
TOrO MarepHaia [IaeT MpaBHILHOE NPENCTABIICHHE O BO3PACTE CHCTEM NaNe030R
WM CHCTEM BEPXHEro JOKeMOpPHA, YTO OYeHb BAXNHO' UL CTPATHHUKAUHH NIO-
CIle[Hero OrpOMHOTO MPAKTHICCKH 'HeMoro™ MOApa3eneHua crparurpaduve-
ckoit wkansl. M3 storo cienyer, uTo Ha nyTAX QUIMTENBHOH MUIPALMH Tepes
OTNOXKEHMEM B OTKPBITOM MopckoM Gacceiine rcppmemtﬁ MATEPHAII NeUTo-
BO# (PaKIMK NOMHOCTBIO TEPHET paHee HAKOIUIEHH" 1i aPIOH, Yero He MpoMcxo-
puT B yoiouax GmusoctH ofnacTH aKKyMy/IAUMM K HCTOYHAKAM cHoca (Ha-
npuMep, JOMO30BCKWe ciion). Kamuit ~3PrOHOBOE na‘mponaﬂue THAPOCTION
MOJXHO CYHTATH [ePCIEKTHBHBLIM.
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W.M.Ilecran, I 4. Enuceesa, A.B.flykawyk
W30TOMHbLIA BO3PACT LUMPKOHOB M3 METABY NKAHWTOB NOBY XbA

Ilo mHenni0 BGOMBIUKHHCTBA HCCHENOBATENICH, IBY IHPOKCEHOBBIE KpPHCTal:
nocnaluel [oByxba (10ro-3anajiHas YacTs ¥ KPAHHCKONO IUMTA) ABIAKTCH Me-
1aMOP(HIOBAHHBIMH BYJIKAHMTAMM H COOTBETCTBYHT TOJIEHTOBBIM Dasanbram,
KOTOpbIe 110 0c00EHHOCTAM pacnpee/ieHud NETPOreHHbIX ¥ MAJbIX JJIEMEHTOB
BMH3IKH K TONEHTOBBIM Ga3anbiaM OCTPOBHBIX [IyT.

MusiepansHeli COCTAB [BYHPOKCEHOBBIX KPHCTA/UIOCIAHIEB [10BOJIBHO
nocroauubiit: [CuntllutPor+llntKs. Accoumupyior OHH C YapHOKHTOHIAMH,
NpPEeHMYLIECTBEHHO 3HACPOHTaMH, 4TO NPHCYLle FPaHYJHTOBLIM o6nacTam
NpPeBHUX MTOB, 3aierad CPelH HHX B BH/IE KCEHONHTOB, lacK Wik obpa3sysd ¢
HHMH NOCTOHIELE 0OpasoBatua.

Mayuenue LMPKOHOB MOKA3AI0, Y10 HEIABHCHMO OT (POPMBI JaNeTaHHA H
MOIUHOCTH (KCEHONMTBI, IUIACTBI, AARKH) MUIA NBYNHPOKCEHOBBIX KPHCTAILIO-
CNIAHIEB XAPAKTEpeH choeoOpasHbid UHPKOH: Npo3payHbid GIeHO-po30BOre
LBETA C CHIBHBIM CTEKJIAHHBIM ONECKOM, H3OMETPHYHO OKPYIJICHHBIR WIH Jie:
HeHIoBOH GOPMBL, KOTOPBIN, N0 [aHHbIM ¥IOTOMHBIX HCCNENOBAHMI, MOKA3bI-
Baer oaHooOpa3xbli BO3pacT ~2 MIPILJIET, B TO BpPeMA KaK N0 LUHPKOHAM H3
IH/1epbHIOB NOMyueHB! pasiHuible uWHdpe Bo3pacta: ot 2 o 3 mapa.ner, Ha-
NpHMEP, BO3PACT LMPKOHOB M3 PAHHECKINIAMATBIX WHTPY3IHBHBEIX JHACPOMTOB
TaitBopon-3asaneenckoro Gnoka (cesephiee nrt 3asaise) Bonee 3 mapi.ner
(Bubukosa u ap., 1982). B 10 %e BpeMs BO3pACT LMPKOHOB H3 [BYITHPOKCe-
HOBBIX KPHCTAJUIOCIAHIER, aCCOUMHPYIOMMX ¢ IHuepOHTAMH,~2 MApL.JeT,
ARwIOrHYHBIH UHPKOH Bo3pacToM ~2 mnpauier HabniogaeIca B ABYIHPOKCe-
HOBBIX KPHCTAUIOCHAHUAX npyrux paionos [loByxbs.

Taxum 06pa3om, UHPKOH B MeTaByNKaHHTaX (ABYIHPOKCEHOBLIX KpHC-
ratocnannax) IloGyxba HOBoOOpa3oBaHubii. TlepBOHAYANBHO BYIIKAHHTEI
MpaKTHIECKH He COfepXanH UHpKoHa. Ero nofasieHHe CBA3EHO C NpOLECcCaMH
HHIKHENPOTEPO3OHCKONH AKTHBH3ALMH, UIHPOKO TNPOABIEHHBIMH B 3aNANHOH
yacTH YKpauHckoro nmra (sospactom 20004 100 sutk.ner) . B aunep6urax, co-
HepKAanX APeBHKIl LIMPKOH, H HE MpeTepreBiinx peMoBuIH3aluK 2 MIplL.sieT
HA34J1, BO3pacT UHPKOHA COXPAHACTCA. :

B.M.Cxobenes, K0.A.Onsxoeux, H.M.Ky3Heyoea,
C..ﬂ.Benuxacnaeuucaqud, B.A.Pydrux

0 BO3PACTE METAEA3ASbLTOB ®EAOPOBCKOMN CBHUTBI

Ob6pazosanna $eLOPOBCKON CBHTBI M3[ABHA PacCMaTpHBATCA DOJBLIMH-
CTBOM HCCIIE[OBATENeH KAK OIHH H3 CTPATOTHIOB paHHero poxemOpusa Anpa-
Ho-CranoBoro uwra. OpHako Gonee wem JBanuaThierHee *PaiHOIOrHUECKQe
HaydeHAe 3THX 0Bpa3oBaHHi He [ANI0 HAJIEKHBIX FeOXPOHOIOT HIECKHX AATHPO-
BOK, NpHYeN ¢ Bo3pacraHuem oBbema rec DOHONOrHYECKON k.. DOpMaly BO-
npec o po3pacte (hEIOPOBCKOR CHHTHI CTAHOBHTCA Bee BONee AHCKYCCHOHHBIM.
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OcHoBHO#H NMTOTHN (eNOPOBCKOR CBHTBI IPEICTABICH [ABYNHPOK CEHOBDI-
MH KPHCTUIOC/AHUAMH, KOTOpEIE 10 PAAly HETPOJIOTO-Te0x HMHIECKHX HIpha-
HAKOB MOTYT PaccMaTpHBaThCA KakK BhICOKOMETaMOpQH3IOLaHHbIe aHaiork Ba-
3QISTOMIOB MENOMHO cepHH. [UA HAX XapaKTepHsl NOBBILEKHLIC CONEPKAHHA
menotleﬁ, [JIHHO3eMa, PEAKHX 3eMENb H MOHKKEHHAA XKEJIe3HCTOCTh, 4TO OT/IH-
4der MX OT NoaobHKX xpucrannoc.nauuen PA3BHTHIX B NpeMIesiaX APYrHX CBHT
H CEpHH.

llatipoBakue [BYIMPOKCEHOBBIX KPHCTAIUIOCHAHLUES *TPOBOMWIOCH CBH-
HEL-CBHHIIOBLIM M30XPOHHBIM METOMIOM 1O BaJIOBRIM NPoBaM NOpPOL H pasiu-
HbIM (PAKIUMAM, & TAKKE Y PaH-CBHHUOBBIM METOLOM M0 aKLECCOPHBIM LMPKO-
Ham. [l onpoGowanua BeIGpano [Ba ywactka: 1). paiion noc.Kanky, asnfio-
UIHIACA CTPAaTOTHIHYECKOR MECTHOCTBIO [UIA OTIONKeHHH (elOpOBCKOM CBHTEI;
2) paiion cpennero tevenus p.Tummron (mexaypeuse pex Owompak u Xarbl-
mu) . Kpome roro, paccuntana 06oBiieHHan CBAHEU-CBHALOBAA HIOXPOHA, [ULK
KOTOPOH HCNOJIb30BaHbI KaK HOBBIE, TAK M paHee omyGNHKOBdHHbIE [lakible,
HaJIeAKHO BEIIOJIHEHHbIE B AHAIHTHYECKOM OTHOIIEHHH H HMEOLIHE YeTKYI0 [eo-
NOTHYECKY 10 TIPHBAIKY.

BonpekH OXWIAHHAM OKa3alock, YTO MATHPOBAHME [BYHNHPOKCEHOBLIX
KpHCTannocnauues (eflopoOBCKOH CBHTBI CBHHEL-CBMHLOBBIM HIOXPOHHBIM Me-
TOAOM K&K NO Ba0OBBIM (pobam, TaK K N0 pasnuunbiM GPaKLHAM He noiTBep-
KAAET HX aPXEACKOro Bo3pacra — BCe [AaTHPOBKM YKIIGIbIBRIOTCH B HHTEpBal
2330 - 1780 mun.ner. B To ke Bpems [UiA UHPKOHOB NO/YYEHbI COTJIACYIOULH-
€CA N0 PAlNHYHbIM OTHOLICHHAM WHpel Bodpacta 1990 mun.ner. lonyckan,
410 06pa30BaHHE IHPKOHOB IPHYPOUEHO KO BPEMEHH * (eTuMOpPH3Ma K IPaHi-
TH32UMM HCXOAHBIX HOpoi (xors Hamy orGupanuce npobel Oed xakux-nubo
APU3HAKOB [HA(TOPE3d MK rPAHKTHIALMK), MBI OMPOBOBANH HCKIIKYHTE H3
paccMoTperna ppakumu, cogepxaime UHpKol. OfHAKO d 3T0 He HIMEHHIO 1o-
NOXEHHA IIO CBHHEI-CBHHIIOBOH HZIOXPOHC mmyueﬂa untl:pa BO3pacTa

1670:'25'8 MIHJer (Bocems npoB), Y-{O 1022£0,0203) X+ (13,6775+0 ,4498)

He ebixonnm 3a HIDKHIOW MPAHHLY YKA3aHHOTO BO3PACTHOTO MHTEPBAIA M NPH
HCKIIOueHHH Beex npob, rie moxHO oxuuun cymecrneuuy:o xonmmmuumo
paguoreHssiM ceuHuoM (T.e., rae 206pp/204py>18,700 # 207pp/204pp>
>15,628). Monbrrka oﬁpaﬁoran HAaHHLIE B KOOPAMHATAX METOa HOPMANK3O-
BAaHHBIX pﬂSHDCTBfl TAKKEe HE NMPHBOJIMT K YyCIEXy. Yem xe oOLACHHTE H3BECT-
Hble W3 nureparypsi “npentue” (Gonee 3 mupmier) CBHHEI-CBHHIOBLIC H30-
B4mme fm;upoaxu" AHaIIH3 PacTiONOAEHHA TOYEK Ha nHarpa M'ME Ph/
Pb/204Pb nokasen, uro s WHTepBane JHAYeHHH = Pb/204Ph or

18 po 21 Hameuvaercs IepecedeHHe ABYX CIOXKHBIX JTHHHI DArpecCHH, Kaxkilaf
H3 KOTOpbIX He 06najaeT CTPOroi nuHerHoCThio. CBHHEN-CEHHUOBAA H30XPOHA,
| pacCUMTAHHAA MO TOUKAM, JNIEXKAIHM B ITOM HHTepBane (1 T0UeK) cooTBEICT-
Byer Bospacry 34501400 mnu.ser: ¥ = (0,2980+0,0688) X + (10,068x1,312),
B 10 ke Bpems BO3PACT, PACCUMTAHHBIA 110 TOMKAM, HE BXOAAIMM B ITOT HH-
e -Ban (15 touex), — 1810£250 mumner: ¥ = (0,1105£0,0151)X+(13,5576%
+0,3334). Taxum 0o6pasoM, yBeNHIeHHE HIH yMeHbIICHHE YI71d HAKIOHE JIH-
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wiit perpeccui OGBACHAETCA CMEIICHHEM CBUHIOB Das/iMuubix a3 (kaxman
W3 KOTOPHIX ABIAETCA CHOXKHON): Gonee NpeBHe, BOIMOKHO apXeHCKOH,H
Gonee momonoit (2000 — 1800 mum.ner), npwteM npu HeGonbuIoM yuCHe IKC-
NEPUMEHTANBHBIX TOYEK MOXeT HaGIionaThCA OTHOCHTENBHO BHICOKAA JIHHeHl-
HOCTh B HX PAcIONOXeHHH.

CrnienoBatenbHO, HaJIeKHOCTh MOMTYYEHHBIX 10 CHX NOP CBHHEL-CBHHIOBBIX
HIOXPOHHBIX natHposok Gonee wem comuuTensha. Iina peutenus pompoca o
MefiCTRHTENBHOM BO3IpacTe KPHCTANIMYECKHX ClaHIEB (efopOBCKOH CBHTEI
HeoGXOIMMO PUBIIEYEHHE HOBBIX PATHONOTMYECKHX METONOB, 0coBeHHo cama-
PHHA-HEOHMOBOT 0.

B.E.Monoe, O.B.UsoHs, 3.B.Coborosuy

BO3PACT HEKOTOPBIX JOKEMEPUACKMX METABY IKAHOT EHHbIX
¥ METAOCAZIOYHbIX OEPA30OBAHWUIA KAPENTUK

Opna w3 HanGonee aKTyaTbHMIX TPoGNIEM H3OTONHOTO NATHPOBAHHA MeTa-
MOpPQU3IOBAHHBIX H MeTaMOphHIeckKux KOMITIEKCOB 0K eMOBpHa — ycTaHoBIe-
HHE BO3IPAcTa ByNKAHOTEHHLIX H OcallouHbIX 06pa3jopaHui, MO3BONAIOILEE YTOY-
HUT» BpeMA 3ATT0OMEHHA CKJIAOYATRIX MOACOB M ONPElEIIHTh pyﬁexcu CY1LECTBO-
paHiA pHTOreHHsrx nporubos (GeasiHsepcHonHbIX reocuikmuaneii). Coor-
HOILEHHE BYNKaHOTeHHO-ocamoyHoro cyberpata pynooGpasyiomux Npoueccosn
H 970X PETHOHANBHBIX W YJIbTpaMeraMopdmieckux mpeobpaiosanuid, yrnyG-
JNEHHBIH aHANH3 W COMOCTABIIEHHE W30TOMHOTO COCTABA CBHHUA PA3JIMUHBIX MO
reHe3ncy KOMIUIEKCOB MO3BOJAET BbICKA3aTh PAL Npe/nonoxeHHit o6 HCTOYHH-
K€ BelecTBa KaXXaoro U3 Hux. )

Npumenntensio k Kapenun ynaerca ycTaHOBMTS, 9TO 3an0KeHHe CKIlaTda-
THIX 3€/IEHOKaMeHHBIX NoAcoB Ha yposHe 2800-2600 mnH.JIeT MPOHCXONHIO
KaK HEnoCpeficTBeHHO Iocie NMPONecCOB MHBEPCHOHHOH IPAHMTH3ALMH, TAaK H
MOYTH CHHXPOHHO C HMMH B conpemensHbix 3oHax. Pudrorenusie mporubmni
(GeaninBepcHOHKbIe TeOCHHKIIHHANK) , He MCILITABIUKE NPOIECCOB 3aBepIlaln-
el TPAHHTHU3ANMH M PETHOHANBHOTO MetaMopdnaMa, a XapaKTepH3yloulneca
TTHILTE HA KOHEIHBIX 3Tanax mMaduT-ynbrpaMadHTOBEIM MarMaTH3IMOM, 110 [UTH-
TeMBHOCTH PA3BHTHA COBMANAIOT CO CKIIAMuaThiMK roscamu. [lna nauGonee nosn-
HO H3YYEHHBIX CBEKOKApENbCKHX mnporubos Hameuatorca pybexau 2600 —
1500 M ner.

[eonoruwuecke W M30TOIMHO-TEOXHMHUIECKHE OAHHbLIE NO3BOJIAIOT BRIABHTH
TCHOCHUKIO K YBEJMYCHWIO “CHAITHYHOCTH® NAHHOIO YYaCTKA 3eMHOH KOpHI B
npolecce CEIHMEHTALMOHHBIX H IBOJIOLMOHHO-MATMATHYECKHX IPOLECCOB.
B pany manThA -= Ga’ansTOBBIA K QMOPHUTOBBIA CIIOH -~ TPAHHTHBIH CTOH -+~
OCAIOYHEIH YeXOJl caMbie IPEBHNE, NO-BHIMMOMY, pldToreHHbie 06pasopaHna
(BynKauuThl ¥ ocankH Ge3bIHBEPCHOHHBIX IEOCHHKIIMHANEH) W Tpanmsi Mat-
(HOPMEHHOrO YexJia, MPOMEXYTOUHOE N0JI0KEHHE 3AHHMAIT CTPATH(PHUKPOBAH-
Hble KOMIUIEKChI apXelCKHX 3e/1eHOKaMeHHBIX TIpOrnboB, BepXHAA 1aCTh KO-
JIOEKH OTHOCHTCA K CBEKOKAPEIbCKHM META0CATIONHBIM MPOTOr €OCHHKIIMHAMb-

HbIM 06pa3’oBaniAM, CAMBIE BEPXH — K TDAHMTOMIHBIM ODOT eHHBIM KOMIUIEK-
CaM CBEKOKAPEeNIbCKOM IMNOXH. '
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11.T. bepradckan, ®.W.Kornaeckan, H.H.UWaranos, B.1.Beauixo

W30TOMHbIA BO3PACT JJAWKOBbIX ®OPMALWA
YKPAWUHCKOIO WATA

TposBienus By/IKaHW3MA Ha YKDAMHCKOM LIWIE CBA3aHbI ¢ TepHONMdeE-
CKHM HapylileHHeM KpPaTOHHOIO pexuMa miaTopMbl ¥ IPHyPOUEHbI K Olpee-
NEHHBIM 3TaNaM ee AKTHBH3AIMHH.

Haubonee npeeuas naiikoBas fuabasoBas ¢opmauua Oacceina p.baszas-
nyk Bo3pactom 2700—-2560 mnu.jeT 3aBepliaer apXeACKHii 3Tan passHTHA YK-
PaMHCKOrO LIMTA H CBA3aHA C MarMalH3MOM HayaIbHOH (a3bl KOHCONH[IALHH
npesHeinen Muenposckoi miargopmel. Cpeau auabas3os 3T0i QopMaiHu YeT1-
KO BBIIENAWTCA B IPYNNEL; MeTaMOp(pH30BaHHbIE ¥ CBEXHE Haba3bl. i

Yacrs HemeTamopdrIOBaHHBIX JafkoBbIX mopop GacceiHa p.Basasnyk ¢
H30TONHBIM Bo3pacToM 2440—-2280 MuH.JIeT NpPEANONOKHTENEHO MOKHO CBA-
3aTh C OXKHBJIEHHEM Pa3jiOMOB B PaHHEM NPOTEPO30E. ‘

CraBunu3aunsa YKpawHCKOrO LIATA, 33 HCKIIIOYEHHEM KpaiHed cepepo-3a-
NaJIHOH YaCTH, 3aBEPLUMIIOCH K KOHIYY MPOTEPO30A.,

K xoHly npoTepo3of OTHOCHTCH (OPMHPOBAHHE B HXKHOM 0OpaMIIEHHH
Kopcynb-HoBomMHpropoackoro mwiyroHa JadkoBsix nopoy axabasonoi ¢opma-
i BospactoM 1800—1600 mitH.ner. ITH falikH CHMHXPOHHBI MOPOJAM KOpPOC-
TEHCKOFO KOMIUICKCa M, OYEBHM[IHO, MPHYPOUCHBb! K P43JIOMaM, BOHHKIIMM B
TepUOL| BHE[PEHHA MHTpy3uBHbIX nopop Kopcyus-HoBomupropoackoro wy-
ToHa. [IpeficraBieHs! JaHKOBBIE MOPOMAbI NPEMMYIUECTBEHHO ONHBHHOBBIMH
uaba3zamu, pexke [uaba30BbIMH HOpQUPHTAMH, NHa0asaMH K TaMIPOHpaMH.

Maiixossie nopojsl pHeiickoro Bodpacra (GOPMHPOBAJIHCH B KOHLE OB-
PY4CKO-BONBIHCKOM J10XU. C ITHM 3TalloM CBA3aHO NoABIEHHe Haubonee MHO-
TOYHMCIIEHHOH TPYTNbl JafiKOBBIX MOPOJl, M3OTOMHBIH BO3PACT KOTOPLIX YKNa-
nerBaercA B muTepBait 1550—1200 mus.ner. Ouu pa3surel Ha Gonbiuoi Tepph-
TOPHY M XAPAKTEPH3YWTCA, B OTIHYHe OT Gonee ApeBHUX AakKkoBbIX 0Opasosa-
HHH, NecTpbiM TeTporpadiueckiM coctasoM. llaHKoBeie TIOPOMB! 3TOrO BO3-
pacta HamOonee UIMPOK® pa3puThl 8 [lpHasosckoi K ceBepO-3anajHON HdCTAX
YKpaHHCKOro WMTA U B MeHBIUMX Maciutabax — B cpenHei ero yact. Coctas
HX Konebnerca o1 OJIMBHHOBBIX IMaba30B 0 KBaplEBbiX NOPHUPOB.

Pudreiick e pa3noMsl H ByJIKaHHYECKHE MPOAB/IEHHA, OTBEYAIOLIHE BpEME-
HH paHHe- ¥ NO3[AHEranHUMACKOH CKIIAIYaTOCTH, Pa3BUTEI MPEHMYLIECTBEHHO B
crpyktypax oBpamnenns wuta. Jaiikossie ske nopomst Bospactom 1100350
MUIH.JIET NOKa 0BHapy>KeHbl B HEMHOTOUMCICHHBIX MyHKTaX YKPauHCKoro ui-
ta. HauBonbliee KOMMYECTBO H3OTOMHBIX AT, YKIIA/I6(BAIOLIMXCH B PAMKH ITO-
ro BO3pacra, NOJNy4eHO 1A AaikoBbIx nopoj IIpuasobckoit uactH mwmra  Ku-
poBorpajickoro 6noka.

BonbuMHCTBO H30TOMHBIX 2T [aiKOBbIX NOPOJ, PH(EHCKOro BO3PacTa Co-
OTBETCTBYET BpeMeHH yepHOMOpckoit ¢a3zst (1100-700 MITH.JIET) TalidlHi-
CKO#l CKANuaTOCTH, eMHHIHbIE WH(pPBI HIOTONHOro Bo3pacta Auabasos [lpu-
a30BpA (468, 510 MITHJIET) MOXHO OTHECTH K Paxoscioii dase TOH Ke cKnajl-
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HATOCTH M TP ENONOKHTENBHO CHHXPOHM3HPOBATH € NMOPOJIAMH BOJTBIHCK O
BO# (hopmanH. A

m"[(!..'mnepxuenmecaoﬁclcm BpeMeHeM CONpsXEHO NMOABNEHHe NARKOBBIX [10-
pon uwra Bospactom 390—180 mum.JIer, reHeTHUECKH CBAIAHHBIX ¢ TepUMH-
CKUMH By/icanwieckiMH dopmatsimu, passureivu B ienposcko-Tloteuxoit
BlAnHHE H 30He cowleHenna wuta ¢ lonGaccom. Jlaiikossie nopons! aroro Ira-
na anGoriee uMpoxo pacnpoctpanenst B TIpHA30BCKOIR YACTH LIMTA W Menblie
B npenenax Kuposorpanckcro Grnoxa. Ipencrasmnenst atn NOpoasl MPOH3BOM-
HBIMH KaK HOPMAILHOrO, TAK M CyGINENOVHOro W WIENOYHOrO pANa — paim-
HOTO COCTABA NAMIPO(DHPAMHA, AHIEINTAMH H 1Ip.

HawGonsmee konwaectso onpenenesnii YKnafsiBaercs B wHTepBan 285-—
230 mnm.ner, KoTopsiit COOTBETCTBYET NEePMCKOMY BpeMenH. B aror orpesox
TOMAACT MIOTONHEIA BOIPACT WeNOYHBIX NaiikoBbIX nopon Bocrounoro Iipn-
830BbA H WacTH namnpodupor p.Komxu. Bospacr xe uactw namnpodupos,
MOHnIORHT-opdupos p.KoHkH ¥ HekoTOphIX anmesuToB M3 Moxporo-Kupeen-
CKOro yuwactka cocramnser 230-160 mum.ner, T.e. yknansipaercs B TpaHHIG!
ME3030ACKHX HEPHOMOB TPHAC — fopa.

Bonee mononste maicossie noponst » npefenax YKpanHCKOro mjuTa noka
He YCIRHOBJICHBI.

A.®.MMoburoe

0 BO3PACTE PAHHEKAPENbCKWUX METABY IKAHUTOB
N0 AAHHBEIM CBUHL0BO-U30XPOHHOI O METOA

Ot u3 wauGonee ocrpo JIHCKYTHPYEMbIX BONPOCOB — BO3PACTHOE COOT-
HOLICHHE APXEHCKHX 3€NIEHOKAMEHHBIX NOPOL M IPAHHTOB, YAcTO paccmarpn-
BAEMRIX B K2YECTBE IPAHHTHO-3CNEHOKAMEHHBIX KOMIIEKCOB. B mociemies
BPEMi NONYSeHb! yGeaHTeNbHbIC OKA3ATEBCTEA APXeiicKoro BO3pAacTa rpaAHH-
TOHIOB, cnaraionmx Gonee 70% reppuropin ®erno-Kapernbckoro KPATOHa, B
TO BPEMA KAk [U14 CYNPakpyCTATBHBIX NOPOL ITOTG PErHOHA HMEIOTCH TONLKO
OT/ICNbHbIE IATHPOBKH HIOXPOHHBEMHA METONAMH, BRINOJHEHHBIMA 10 nopopam
ICNEHOKAMEHHOrO NoAca Kyxmomos (Vidal et al., 1980). Jaunoe oBeros-
TE/BCTBO BRI3BAHO KAK HHIKHM COLEPKAHMEM YPAHA M CTPOHIIA B HTHX nopo-
A8X, TAK H HapylleHHeM YpPaH-CBHHLOBOH H pyGunmi-crponumeBoit u3cTon-
HEIX CHCTEM NaXke NPH HH3KOTeMNeparypHom Meramopdusme. Il onpepnere-
HHA PAHHCKAPENTBCICHX METABY/IKAHKTOB CBHHIIOBO-H30XPOHHBIM METONOM OTO-
Gpan pan npo6 B mpenenax mByx meransHo H3yueHHbIX paionoB llentpamshoit
Kapenum, } :

OnpoBosarmics BynkamuTst HipkHero KOMIUTeKca, BLUIE/CHHEIE B CAMG-
CTOATEIbHYI0 aHIe3n10BYy10 cepio (Teonorns u nerponoruf..., 1981). Caunen
BBUICNIATICA MHPOXHMHYECKHM METONOM H3 HaBecok 18—20 I, NONroToBKa
PG it OYHCTKS CBHHNA UIA H3OTONHOTO AHAMHIA NPOHIBONWIKCH N0 METOITH-
Ke, onHcanuof B cratve (Iepmunr, Jlo6nukos, 1981). Haorommsi COCTAB CBHH-
1a K3MEPAICA Ha Macc-criekTpoMerpe MU-1 201. TlapameTpsl HIOXPOHITBIX 3483~
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CHMOCTEH BBIMMCIIAJIMCh TOJIMHOMHAIIBHBIM METOJIOM HaHM eHbLLHX KBa/IpaTOB
€ YUeTOM KOppellsfillui norpetnHocrtei no obeum ocam va IBM.

IKCnepHMEHTaNBHBIE TOYKH HIOTOIHOTO COCTABA CBMHIA BAIOBBIX npo6
Ha CBHHEL-CBHHIOBOH JHArPaMME alilipOKCHMUpYloTca npamoit (1). Bonsume
TOFPEUIHOCTH NMAPAMETPOB JTOH JIMHEAHON 3aBHCHMOCTH M BRICOKOE 3HaleHHe
CKBO cBHuetelibcTBYIOT O TOM, UTO JIAHHAA 33BHCHMOCTS ABIAETCH IPOXPOH-
Hol (Topoxos, 1977).

T VR e S R TN Y i (R e [
o) R il O e i o OO (R e i
HOMEpP a l 6
1 BwivBhie npo6sl 0,309¢0,075 9,74£1,22 8,84 ;_ _:3_53—
. G 510735
2 Huskoremiepa- 0,183240,0287 12,5610,47 . 14,95 2690300
TYPHEIE PpaKimu '
cBHHUA npob
3 Buicokoremnepa- 0,2245:0,0019 11,46:0,05 3,05 3020¢10
TypHbie PpaKiHk :
CBHMHLUA

Dpusiedanne. Morpewmocts npusesenst B 95% HOM QOBEPHTENHOM HHTEpBaNE

C neneio yTOUHEHHA BO3PACTA HCCIENY EMbIX TIOPOJ H3YYeHb! O1/IElibHO M30-
TONbI cBHHUA GONee MUIPaHOHHO-CNOCOBHBIX (HH3IKOTEMIiEpaTypHblx) dpaK-
UHH M BBICOKOTEMIIEPATYPHbIX, MO MeTO/HKe, NpHBedeHHo# B crarwe (Iep-
nuur, JloGuicos, 1981). Ha ceunen-CBHHUOBOR IHarpaMMe HH3KOTEMIEPETYD-
Hble (PPAKUHH CBHHLE AIMIPOKCHMHPYIOTCH 3POXPOHHO™ 3aBMCHMOCcTbI0 (2), B
TO BPEMA KAK BHICOKOTEMIIEPATYPHEIe (hpakusu (3) — HIOXPOHHOH, 1IPH yCno-
BHH, 4TO JIHHEAHOE OTKIIOHEHHE IO/NHHAETCA X© pacnpedenesnio i 1abininoe
snauenme CKBO g = 0,05 u n—2 crenenn csoboust pasuo 11,1 (Ipaduueckue
METOIbI..., 1974).

3.8 Coboroauy, 10.A.Onsxoeux, E.H.Kameresa

BPEMA OBPA30BAHWA U NIEOXWUMWYECKWE OCOBEHHOCTH NOPOA
HEWNWUPCKOI O KOMMNJIEKCA 3EMINA 3HAEPBU
(BOCTOYHAA AHTAPKTUAA)

llpesHeiiini B KpucTaniHueckom ynaamente BoCTOUHO-AHIEPKIHICCKO-
ro Kparosa Heinupckui kommnekc (3emna Junepbu) cioXeH B OCHOBHOM
' HCXOHO MarMariMecKHMH MOPoflamMH aHIeIHT0-Da3anIbTOBOI0 COCTaBa, MeTa-
MOPGHIECKHMH HPOHIBOAHBIMH KOTOpPBIX ABAAIOTCH NHPOKCEH-IUIAIHOKIIA30-
Bble KPHCTA/UIMYECKHE CITAHIBI B oHnepbutsl. MurencHBHO npoasnewubie B Boc-
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TOUHO AHTAPKTH/E TPONECCH YbTpaMeTaMopduama NpHBenn K wnpoKoMy
pasEHTHIO NATMreHHO-MEeTACOMATHYECKH X, MEeTACOMaTHUEeCKHX H pEOM()pd)H‘Ie-
CKHX I'PaHHTOH/IOB.

JKCNepHMEHTANIBHBIE H JIMTEPATYPHBbIE [IAHHbIE MO CONCPXKAHHIO YpaHa,
CBHHIA ¥ HIOTONOR CBHHIA B LUMPKOHAX, BBIJIEIEHHBIX W3 YAPHOKHTOB, YKA3bl-
Bal0T HA BpeMA NpPOABJIEHHA MPOLECCOB yIbTpameramMopdHaMa, papHoe
2500 mum.ner.

B 10 Xe Bpema OTMedrHO Hanuuue a3kl IHPKOHOB ¢ Bospactom 3000—
3100 mns net ¢ auskeM Th/U orHomenneMm.

Bo BpeMa NpOTEKAHHA NPOLECCOB yNbTPAMETAMOP(HIMA B YCIIOBHAX 3Ha-
unreneHbix Py ,0 TpoH3OULIA MOBHNH3ANMA IPEBHET0 PAJIMOTEHHOTO CBMHLA U
ero "'KoHcepBMpOBaHue’’ B NONIEBLIX IUMATAX YAPHOKHTOB.

M3oTonkblii COCTAaB CBHHIA B TOJBEPTHYBIIMXCA BhINENAYHBAHKIO NOne-
BBIX 1INATAX AHOMAIEH — BCE TOUKH pacnonoxexu BhILLE maoﬁ IBOJIIO LHH
CBHHIIA, HIOTOMHBIE OTHOMWeHHS 200 Pb/204pp (@) u 207py)204py () maxo-
aATcs cooTmercTBeHHO B npepenax 1620 n 16—18,5. Jror daxrt ykasvipaer
Ha JUIHTE/IBHYH NPEIBICTOPHI0 PA3BHTHA y&an-cnmuosou cucremsl B 06cTaHoB-
ke ¢ GONBIUMMH 3HAYCHHAMM OTHOLIEHUA 0dpy, ().

Wccnenosanibie ypaH-CBHHUOBBIM METOIOM Banosbie o6pasms! nopoa He
OTBEYAI0T CBMHUOBO-H3OXPOHHOH MOJienH H He 06pa3yloT ypaH-CBHHIOBBIX H30-
XpOH, 3T0 06bACHALTCA KaK HEOJHOKPATHBIMH NOTEPAMH ypaHa, TaK H NPHCYT-
CTBHEM 3HAMMTENHHBIX KOJIHYECTR MPHBHECEHHOTO B NOPOJIbI 1ErKO NOABIKHO-
ro CBHHIIA, H3OTONHBI cocTas KoToporo Gnm3sok k TCC.

Monyyenuyio vamu panee widpy Bospacta B 4,0 MipaJieT B CBETE HOBBIX
[AHHBIX crieyeT npyu3Hate ommuGouHoi. "HaoxpoHa” dakTuueckn npencTanni-
er coboit nuHKI0 cMellesis ByX OGBIKHOBEHHBIX CBHHIOB W PAIHOreHHOro
CBHMHIIA, HAKOMMBILETOCA C 2,5 MIIPIJIET [I0 HACTOALIETO BPEMEHH.

Jlavimie HEHTPOHHO-AXTHBALUMHOHHOTO AHAIM3A HAHMeHee H3MeHeHHbIX 06-
pA3LOB MOPON, HEHNHPCKOT0 KOMIDIEKCA CBMIETENLCTBYIOT 06 MHTEHCHBHBIX
npoueccax (paKUAOHHPORaHMsA, MPOTEKABIMHX B MATEPHHCKOM HCTOYHHKE
NpOTONOPOT, YTO MpHBEJNo K oBoramenuio HX nerkumH, 06eqHeHHI0 TANKEITbIMK
penKo3eMeNTbHBIMH IEMEHTAMH H K BOSHHKHOBEHMIO OTPHUATENTbHOR eBpOIHe-
BOH aHOMANH,

CoBOKYMHOCTS HIOTOMHO-IEOXMMHYECKMX [AHHBIX MO3BOJIAET MPOBECTH
napannens MeXy MOpoliaMi HEHITHPCKOro KOMIUTEKCa H HEKOTOPLIMH CHAMH-
4eCKHMH NOPOIIaMH parHeapXeiickoro Bo3pacra. Tax, nya nopon cepin Mmara-
K8, Bo3spact koropsix 3,7 mupm.ner, ycnnoanexm BEJIMIHHE! U B Tpedenax
14-25,

l'eaym.rml onpeneneHAs CONepKaHus " PaCTpe/ieNIenns MATBIX MeMer-
TOB YKa3bIBAIOT HA ONMPEENIeHHOe CXOACTBO MEXMY KPHCTA/UIOCHAHIEMH H JH-
fepbUTaMK HEfMHPCKOro KOMIDIEKCRZ M NMOPONAMH 'JIPeBHErO TIHEfCOBOro
kommiekca” Hxuoit Adpuxa.

Bce 310 cowierenscTByer B MOnb3y MpeCTaBieHMii O paHHeapXeACKom
BO3pacTe MPOLECCOB BYNKAHAIMA, MPHBEAIINX K q:opml'ponamnu DpeBHeed
KOpbI Boc-rouo-Amapx'rmeclcoii aTopmBl.
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0.3.A4ydaypu, M.T. TozoHudze

KANWA-APTOHOBLIA BO3PACT TEIWLEHWTOB MPY3UK
W WX CBA3b C BY NTKAHWU3MOM

Ha repputopun I'pyaun Temenurst o6pasyior runabuccanbibie HHTPY3UBbL,
MITACTOBBIE KHIBI W MAHKH, IPHYPOYEHHBIE K PA3JTHYHBIM 110 CROEH re0TeKTOHH-
ueckoil npupose obnacraM. BmemaoumiMy NoponaMHu TelEHHTOB SIBISIOICH
pa3ssble 110 Bo3pacty (0T BepXHMeil KOpbI JI0 BEPXHEIO MHOLCHE BK 0YHTIIBHO)
ByNKaHOTeHHkIe WiH Bonkileil yacTbio ocaiounsie 06pasonaiil,

To jauHBIM Kanuii-aproHoBol reoXPOHOMETPHH, TetlenHuThl Ipy3uu nenat-
CAL HA TPH BOIPACTHBIE TPYNNbL: no3meMenonsie (8774 mu.ner), JoueHorsie
(53—40 man.ter) ¥ panHennuonenossie (7 MIH.JIET).

HauBonee MHTEHCHMBHO NPOABIEHA MO3I/IHEMENOBAd TelleHHTOBAA (opMa-
win. Oma npuypouena rmasHsiM ofpazoM k KpHCTaulieckomy cyGerpary
Tpy3sckoil tnuibr (CpeMHHbI MACCHB) , KOHCONMIALNA KOTOPOit 3asepuie-
HA B TEPUHHCKOM TeKTOHO-marmarmueckom wikne. Temenwronas dopmaimn
4acTHUHO mNposBneda W B Paunncko-Jleyxymcekoil KPYNMHOH CHHKITHHANLHOH
CTpYKType, npeacTaBnawieii coboii ceBepHyl0 KpaeByio NMOrPyXeHHyIo 4aCTh
I'pysunckoii rnwibst.

Jouexopas TeuleHUTOBAR (hOpMAIMA NPOABWIACE B CKIAN4ATOR CHCTEMe
1xHoro cknona Bomsmoro Kaskasa (Bopeyxk, 1979) u Amkapo-Tpuanerckoi
CKJIA[MATOMH 30HE.

Paunemnuonenosas teennronan dopmaims npuypouena k Paunncko-Jley-
XYMCKOH CHHKIMHANH M K AXanuMxckoil penpecchu Amkapu-Tpnnnﬂcxuﬁ
CKNAMATOR 30HbL,

(Dopmupopaiie no3HeMenoBoil TelleHHToBOi hopmanyn yBAa3ILIBaLTCH C
TYPOHCKHM W1eNIOMHO-5a3aN5TOBBIM BYIKAHHIMOM, HHTEHCHBHO NPOABHBILIEM-
ca Ha Ipyawnckoit rkiGe (ceura MTaBapu).

Toapnesouexonsie rewenursl Amxapo-Tpuaiercxoil cknaguarToil 30HB!
PACCMATPHBAKTCA KAK KOMArMatHuHbie 06pa3oBaHMA ¢ NOBBILIEHHON wIETIOY-
HocThio Gasamsramu ananormyHoro sospacta (My6Gnamae, 1965).

Pannerumouenonsie tetlenursl Paunicko-JleuxyMckoil CHHKIHHANH ABIA-
10TCA HHTPY3MBHLIMM AHATIOTAMHA PA3BHTHIX 3MECh NOC/ECAPMATCKO-TUTHOCHO-
BhIX aHWIBIMMOBEIX Gazameron. TelleHuTn! 3TOro BO3pacta B AXanmMXCKof
IEeNpeccHH KOPPENHPYOTCH ¢ AHATBIHMOBBIMH JOZICHDHTAMH BCPXHEIOLEH-HIDK-
HEIUIHOLEHOBOH rofepa3cKon CBUTRI.

ANATM3 TRONOTHYECKOrD, METPONIOTHYECKOr0 ¥ FeOXPOHONOTHIECKOTD Ma-
TEPHANIA MOKA3bIBAET; YTO B NO3OHEM Mely, NO3IHEM J0UEHE M PAHHEM IUIHO-
uexe Ha reppuropun I'pyann dopmupoBantcs wenouHo-Ga3ansToBsie BYTKAHO-
mwiyTorHeckue popmannn. Hekmouenne coctannser woxubii cknon Bonsoro
Karkasa, rae agdysnsusie 06pajoraHua J0LEHOBOTO BOIPACTA OTCYTCTBYIOT,
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