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KAPEJIbCKI KPATOH B CTPYKTYPE HEOAPXEMCKOT'O
CYINEPKOHTUHEHTA KEHOPJIEH/I: HOBBIE TIATIEOMATHUTHBIE
N N30TOIMHO-TEOXPOHOJIOTUYECKUE JTAHHBIE

110 TPAHYJIUTAM OHEXCKOI'O KOMILTEKCA?®

HoBble maneoMarHuTHbIE U U30TOMHO-T€OXPOHOJOTUYECKHUE JaHHbIE, TIOJYYeHHbIe s
Heoapxelickoro OHEXCKOro rpaHyJIUTOro KOMILIEKCa, MO3BOJIWIN PEKOHCTPYUPOBAThH MOJIO-
xxeHne Kapesbckoro KpaToHa B cOCTaBe HeoapxelcKoro cyrepkKoHTuHeHTa KeHopieHn. Bbi-
MOJIHEHBI Te€0JIOTUYECKME KOppessiiuu 1151 KpaToHoB Kapenbckuii, KaanBaansckuii, [Tunbapa,
Chpronupuop, CreiiB. CornocraBiieHre HE3aBUCUMbIX T€0JIOTMUECKUX U MaTeOMarHUTHBIX JaHHBIX
TO3BOJIWIIO MPENTIOKUTh HOBYIO KOH(PUTYpallusi HeoapXeicKoro cyrnepkoHTuHeHTa KeHopieHs.
TMonoxenue apeBHero sapa Kapenbeckoro kpatoHa (Bommosepckoro TeppeitHa), pacmoioXeH-
HOTO Ha ceBepo-3amnaaHoi nepudeprun CTPYKTYphl CYIIEPKOHTUHEHTA, PEKOHCTPYUPOBAHO Ha
OCHOBaHUM TOJYYEHHBIX paHee MajJ€OMATHUTHBIM JaHHBIX O HEOApXEWCKUX CAHYKUTOMAAX
ITaHo3epckoro MaccvBa M HOBBIX JaHHBIX O TpaHyauTax OHEXCKOTro KOMIUIeKca.

Karouegoie crosa: Kapenbckuit KpaToH, Heoapxeil, cynnepkoHTUHeHT KeHopieHn, majeo-
marHeTusMm, U—Pb matupoBaHue, OHEXCKUI TPaHYJIUTOBBIN KOMILIEKC.

New paleomagnetic and isotopic-geochronological data obtained for Neoarchean Onega
granulite complex, were used to reconstruct the position of the Karelian craton in the Neoarchean
supercontinent Kenorland. Geological correlations were made for the Karelian, Kaapvaal,
Pilbara, Superior, and Slave cratons. Comparison of independent geological and paleomagnetic
data allowed us to propose a new configuration of the Neoarchean supercontinent Kenorland.
The position of the ancient core of the Karelian craton (the Vodlozero terrane), located in the
North-Western margin of the supercontinent structure, reconstructed based on the previously
paleomagnetic data for the Neoarchean Panozero sanukitoid massif and new one for granulite

of Onega complex.

Key words: Karelian craton, NeoArchean, supercontinent Kenorland, paleomagnetism,

U—Pb dating, Onega granulite complex.

Bgenenue. ITpoBeeHHbIE PEKOHCTPYKLIMM HEOoap-
XelicKoro cymnepKoHTMHeHTa KeHopiieHI OCHOBaHBI
Ha aHaJIN3e TeoJIOTUUECKUX W ITaJICOMArHUTHIX AaH-
HBIX 1711 KpatoHoB Kapenbckmii, KaanBaaibcKuii,
IIun6apa, Ceronupuop, CueiiB [JIyonuna, Cmaby-
HoB, 2009, 2011; Slabunov, Lubnina, 2016]. Ouu Bo
MHOTI'OM 0a31pOBaIMCh Ha MAJIEOMAarHUTHBIX JAHHBIX.
B wactHOCTH, TIONIOKeHUE OpeBHETO sapa Bomro-
3epCKOT0 TeppeiiHa OlIEHMBAJIOCh MO pe3yjbTaTaM
n3ydeHns [laHO3epcKOro CaHyKMTOMIHOTO MacCHBa,
pPacIojioXXeHHOTO0 Ha ceBepo-3amnagHoil mepudepun
cTpykrypsl [JIyonuna, CiadyHos, 2009]. BMecte ¢ Tem
B COCTaBe 3TOTO TeppeliHa M3BECTHHI HeoapxehcKue
rpaHyIUTHl (OHEXCKUU Man Kapuukuil mo [Koctus,
1989] rpanynuT-3HAEPOUT-YaPHOKUTOBI KOMILIEKC),
MaJieOMarHUTHBIC JAHHBIE O KOTOPKIX KpaiiHe BaXKHbI
IIJISI TECTUPOBAHUS TeONMHAMUYECKOM PEKOHCTPYKIIAN
HeOoapXxeicKoro cynepKoHTHHeHTa KeHopieH .

I'eosorus rpanyanToB OHEXKCKOro KOMILIEKCA.
I'paHyIUTOBBIE KOMIUIEKCHl AOCTATOYHO IIMPOKO
pacmpocTpaHeHBI B apxee BOCTOUYHOU yacTn DeHHO-

CKaHAMHABCKOTroO 1uTa (puc. 1, A), 1 OHU MOTYT ObIThH
00BbeKTaMM 151 TTaJIEOMAarHUTHBIX UCCIIeIOBAaHUA.

B npenenax Heoapxeiickoro Kapenbckoro kpaTo-
Ha U3BECTHBI CJIEIYIOIIKNE TPAHYJIUTOBbIE (IPaHYJIUT-
9HAEPOUT-YapHOKUTOBBIE) KOMIUIEKCHI (puc. 1, A):
BoknaBomokckuii, Tynocckuii, OHexckuii, Bap-
naucbspBUHCKUU U IlynacwsapBuHckuit [Koposb,
2009; CmabyHoB u np., 2006, 2015 1 CCBUIKM B 3TUX
pabotax]. bosbliiasi yacTh rpaHyIUTOBBIX KOMITJIEKCOB
MpoBUHLMU chopMUpoBajach B Heoapxee. Bce oHu
00HapyXMBAIOT OIpeAeeHHbIE YepThl CXOACTBA U B
OCHOBHOM CJIOKEHBI 3HAEPOUTAMU JTUOPUTOBOTO—
TOHAJUTOBOTO COCTaBa, KOTOPbIE COAEPXKAT BKIIHOYE-
HUS Tlapa- U OpTONOPOI, MPeICTaBIEHHbIX OCHOBHbI-
MM, CPEIHUMU 1 PeXe KUCIBbIMU U YIbTPAOCHOBHBIMU
rpaHyauTaMu. Hanbosiee MOI0IbIMU KOMITOHEHTAMU
KOMILJIEKCa MOTYT ObITb YAPHOKMTHI.

OHeXCKUI HeoapXxeUCKUil TpaHyJIUT-3HIAEepOUT-
YapHOKUTOBBIM KOMILIEKC pacroyIOXeH Ha TpaHUlIe
LIEHTpaJbHOTO U neprdepudeckoro 1omeHoB Boio-
3epckoro teppeiiHa Kapeabckoro kparona (puc. 1, b).
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Puc. 1. CxeMa TEeKTOHMYECKOTO PallOHUPOBAHUS
DenHockaHAMHABCKOTO 1uTa, Mo [CirabyHOB
u 1p., 2006] ¢ momonHeHwsiMu (A): 1 — TUIaT-
GOpMeHHBIN Yexos; 2 — KaJleAOHCKUI OpOTeH;
3—5 — KOHTUHeHTaTbHast Kopa DeHHOCKaHIU-
HaBCKOro Iura (Mo BpeMeHU (HOpMUPOBaHUS):

03. Bodnosepo

3 — mnayeo/me3ompotepo3sorickas (1,75—1,5 mupn

JIeT) IOBEHWJIbHAs, 4 — TAaJeoNnpoTepo3oiicKast
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(2,5—1,75 mupn 7net) 10BeHWJIbHAsI; 5 — apxei- -
ckas (3,5—2,5 Mpa JieT), B TOM YHCJie YACTUIHO e 1
nepepaboTanHasi B aJieonpoTepo3oe; 6 — Heoap-

XelCKMe TpaHyIMTOBbIe KOMIUTIEKCH Kapembckoro 7

kparoHa: OH — OnHexckuii, Bk — BokHaBosok-
ckuii, Ty — Tynocckuit, Ba — BapnancesapBuH-
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ckuit, [1n — IlynacbsapBuHckuit. Lludpel B Kpyxkax — riaaBHble CTPYKTYpbl DeHHOCKaHAMHABCKOro muTa: 1 — Kapeiabckuil KpaToH;
2 — benomopckuii nmonBuxkHbIN Tosic; 3 — Kombekuit Teppeitn Jlaranacko-Konbekoro oporennueckoro mnosica; 4 — MypMaHcKuit
KpaToH; 5 — KpatoH HoppGoTreH; 6 — CBeKoheHHCKUI OpOreHNMYecKMii mosic; 7 — CBEKOHOPBEKCKUIT OPOTeHUYECKUN TTOSIC.
CxeMa reoJIormueckoro cTpoeHusi paitona OHEXCKOro o3epa U MoJioXeHre 00BeKTOB MajleOMarHUTHBIX uccienosanuit (B), cocraBneHa
Ha ocHoBanuu [Koctun, 1989; Kynukos u ap., 2017; CrabyHos u ap., 2011] (B): /—5 — npoTepo3oiickue o6pa3oBaHus: 2 — OCaJI0YHbBIC,
BYJIKAHOTEHHbIE KOMITJIEKChI, CUJUTBI OCHOBHBIX MOpo.; 3 — JIIOAMKOBUIICKUE U SITYIMICKUE JaiiKi rab0pOUIOB, 10JIEPUTOB, IEPUIOTUTOB;
4 — BypakoBCKUii TTEPUIOTUT-TA00POHOPHUTOBBIN pacCIOeHHBIN TUTyTOH (2,45—2,37 Mipn neT); 5 — naitku rabopounos (2,5—2,4 mipn
net); 6—11 — apxeiickrie 06pa3oBaHUsl: 6 — KPYITHO3ePHUCThIE TPAHUTHI OHEXKCKOTO KOMITIEKCa; 7 — IPAaHUTHI TY003ePCKOTO KOMILIEKCa;
8§ — nopduUpoBUIHBIE TPAHUTHI KyOOBCKOTO KOMIUIeKca (2,7 MIpPH JIeT); 9 — OHEXCKUI IpaHyJIUT-9HAepOUT-YaPHOKUTOBBINM KOMIUIEKC
(2,74 mapa net) (TUIOLIAAbL PACIIPOCTPAHEHUS NMOKa3aHa Ha OCHOBAaHUM aHAIM3a aHOMAJIMI MarHUTHOTO ToJst); 10 — Me30apXxencKuit
MarkanaxTuHcKkuit 3eeHoKaMeHHblit nosic; 1/ — TTI ¢ pasHOOOpa3HbIMM TpaHUTOMIAMU (KAJIbUHCKO-BOMIO3EPCKUN KOMIUIEKC)
(3,2—2,7 muipn nier).

Lludpamu Ha cxeMe 0003HAYEHBI TOUKU TMajeOMarHuTHOro onpo6osanus: 1 — M. YepHuiit; 2 — o. b. Tonbupl; 3 — becoB Hoc

Ero xopeHHbIe BBIXOAbI HAXOISITCS B Y3KOM OeperoBoit
M0JIOCE U Ha OCTPOBAX BOCTOUHOTO Oepera OHEeXCKO-
ro o3epa loxHee ycTbs p. Boaja, 1Mo HHUM CIOXHO
CYIUTb 00 MCTUHHBIX pa3Mmepax MaccuBa. OmHako,
CyJs 0 0COOEHHOCTSIM CTPYKTYPbhl MATHUTHOTO TTOJIS,
TpaHyJUTOBBI KOMILJIEKC cjaraeT Tejo pasMepoM
(B miane) 100 KM Mo MPOCTUPAHUIO U 25 KM B 1IK-
puny (puc. 1, B). IIpsimble KOHTaKTbl KOMILIEKCa C
OKpYXXaloIIMMU TIOpOJaMU He OOHaXKaroTcsl, HO IO
reo(u3n4YecKuM JTaHHBIM YBEPEHHO (DUKCUPYETCS
ceKylllee Mo OTHOIIEHUIO K TpaHyJIuTaM IOJOoXeHue
HeOoIpoTepo3oickux (~2,505 MJIpA JIeT) U Majleonpo-
tepo3orickux (~1,97 mipn ner) gaex [Kynukos, u 1p.,
2017w ccpuiku B 3TOM padore].

PaccmaTpuBaeMblii TpaHYJUTOBBI KOMILJIEKC
COCTOUT U3 JABYX KOMIOHEHTOB — TI'PaHUTOUIOB
(PHAEpPOUTOB—YAPHOKUTOB) U KCEHOJIUTOMOTOOHBIX

(pparMeHTOB OCHOBHBIX, CPETHIX W KUCIIBIX TPaHyJIH-
TOB, peXe BRICOKOMAarHe3naIbHBIX TTOPO (TOpHOIEH-
autoB). ['paHyIUTHI 0Opa3yrOT KCEHOJUTOBUIHBIC TEla
cpeny 3HAepPOUTOB—YapHOKUTOB.

OHAEPOUTHI COCTOST M3 INIAarMOKJjasa, KBaplia,
OPTOIMPOKCEHA, B YapHOZHIEpOMTaX M YapHOKMUTAX
MPUCYTCTBYIOT KaJIMEBBIM 1OJIEBOM 1ITaT (OPTOKJIa3)
OOBIYHO C MUKPONIEPTUTOBBIM cTpoeHneM [ Ci1abyHOB
u 1ap., 2011, 2015]. st maarnokiaa3oB BeCcbMa Xapak-
tepHbl aHTUNepTUTH [KoctuH, 1989]. Kpome opto-
MMpPOKCEeHa B MOPOAAaX MOTYT IPHUCYTCTBOBATH KIIH-
HOTNIMPOKCEH W OMOTHT. B 11e10M 0OTMeUaeTcs KpaitHe
IUI0Xask COXpaHHOCTh TEMHOIIBETHBIX MHWHEPAJIOB,
B IIEPBYIO OUYepeab MMPOKCEHOB, TT0 KOTOPBIM 00pasy-
FOTCS aCCOLMAIINY HU3KOTEMITepaTyPHBIX MITHEPAJIOB.
YCIOoBUS CTAaHOBJICHUSI TPAHYJHUTOBBIX ACCOLIMAIIMI
B 3TUX MOPOMAAX 110 HambOoJee COXPAaHUBIIMMCS pas3-
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HOBUIHOCTSIM OIICHHBAIOTCS CIICTYIOIINM
obpazom: 7=750+830 °C, P=5,1+5,3 x0bap
[CmabynoB u ap., 2011, 2015].

[To meTpoXMMUUYECKUM XapaKTepH-
CTUKaM B3HIAESPOUTHI—YapHOKUTHl 3TOTO
KOMTIIJIeKca BapbHPYIOT OT AMOPUTOB,
TOHAJIUTOB, TPAHOANOPUTOB 10 TPAHWUTOB
MU3BECTKOBO-11IEJI0YHOM cepuu (puc. 2, a, 6;
Tab. 1). Hambosee mo3mHue KpymHO3€ep-
HUCTBIE Pa3HOCTU SHIACPOMTOB OTBEYAIOT
10 COCTaBy AMOPUTAM—TPaHOIWOPUTAM.
OOpaiiiaet Ha cebs1 BHUMaHU€E OTCYTCTBUE
pasHocTeii ¢ copepxanuneM SiO, 60—67%.
Bmecte ¢ Tem Takoit coctaB OOBIYECH TSI
KHCJIBIX W CPeOHUX TPAaHYIUTOB, OJIOKU
KOTOPBIX HAXOISATCS Cpeau SHACPOUTOB—
YapHOKHUTOB.

I'panuTOMIOBI 3TO¥ TPYNOBl M TIO
TEOXUMUIECKIM XapaKTepPUCTHUKAM MMEIOT
3HAYUTEIbHOE CXOJCTBO C TOPOAaMU
TOHAJIUT-TPOHIBEMHUT-TPAHOIUTOPUTOBOM
(TTT) accoumamum. CIieKTp paclpenee-
HUS peako3eMeSbHbIX 37eMeHToB (P39)
nudbepeHIIMPOBaHHbBIH, ¢ O0u3kuM K TTT
HU3KAM ypOBHEM 3HAYeHWIT HOPMUPOBAH-
HOTO coaepxXaHus Tsokeabix P30 (puc. 2,
d). st iopon xapakTepHo obegHeHre Nb
otHocuTenbHo La u Th (puc. 2, d). I'pany-
JIATHI CPETHETO W KMCIIOTO COCTABOB COCTO-
ST U3 OPTONMKOKCEHA, KITMHOITMPOKCEHa,
IUTarnoKJiasa, OMoTHTa, KBapiia, BCTpeda-
[oTCs opTokiaa3 m ampuodoin. ITo cocraBy
OHM OTBEYAIOT AUOPHUTAM—KBapIIeBBIM
MTHOPUTAM M3BECTKOBO-IIEJIOUYHON CepUHU
(puc. 2, 6, ¢; Taba. 1) u cylIeCTBEHHO OT-
JINYAIOTCS OT SHAEPOUTOB—YaPHOKUTOB
Oosee HU3KUM copepxaHueM Si0O,. Eme
0O0JbIlIe ATU ABE TPYIITHI OTINYAIOTCS
0 TEOXMMHUYECKNM OcobeHHOCTsIM. [lo-
CIeIHWE, B OTAWYHME OT BHICPOUTOB,
XapakTepu3yloTcss MeHblIeit muddepeH-
Ualueit crekTpa pacrpeneiaeHuss P39,
XOPOIIIO BBEIPAXEHHOM MOJIOXUTEIHLHOMN
Zr aHoManuei (oTHocuTenabHO Nd 1 Sm),
a TJIaBHOE — MEHBIINM YPOBHEM JeTUICTH-
poBaHHOCTU 10 P39 (puc. 2, 9).

OCHOBHEBIE TPaHYJIUTHI TIPEICTABIISTIOT
C0001i IBYMTMPOKCEHOBBIE KPHCTAJIOCIAH-
IbI, B YCJIOBUSIX XOPOIIEH COXPaHHOCTHU
COCTOSIIIINE W3 OPTO- W KIIMHOIHMPOKCE-
HOB, TIJIaTHOKJIa3a. Y CJIOBUS CTAHOBJICHUS
TPaHYJINTOB IO Hanbojiee COXPaHUBIITNM-
csl pa3HOBHIHOCTSIM OIIEHWBAIOTCS TaK:
T=750+870 °C, P=5,5+6,5 xb6ap [CnabyHOB
u np., 2011, 2015]. OcHoBHbBIE TPaHYJIUTHI
(IBymTMPOKCEHOBBIE KPUCTAIUIOCTAHIIBI)
10 TETPOTCOXUMUIECKUM OCOOCHHOCTSIM
OTBeYaloT 0azajbTaM TOJICUTOBON Ccepyu
(puc. 2, 6, ¢; Taba. 1). Jlust HUX XapakTep-

Tabnuma 1

Xumnyeckuii coctaB nopoa OHEKCKOro rpaHyJMT-IHAEPOUT-4APHOKMTOBOTO
KOMILTeKca (OKcuapl — Macc.%, 3JieMeHThl — I/T)

Co- ITopona, HoMep aHaIMU3a

eras > [ 3[4 s5s[e] 7] s 9 10

SiO, | 57,52 |68,82|71,44 (70,28 | 48,62 51,80 (48,92 (52,44 | 66,40 | 55,00

TiO, | 0,90 | 0,41 | 0,22 | 0,33 | 0,88 | 0,13 | 1,21 | 0,79 | 0,74 | 1,04

ALO, | 18,00 |16,20(14,78 | 14,98 | 15,45 | 4,89 | 14,42]17,83| 16,03 | 16,85

Fe,O;| 1,77 | 1,00 | 0,57 | 1,44 | 3,05 | 2,42 | 3,90 | 2,36 | 1,50 | 1,23

FeO | 4,45 | 1,86 | 1,43 | 0,87 | 8,75 | 10,70 | 8,91 | 6,03 | 2,73 | 7,61

MnO | 0,11 | 0,03 | 0,03 | 0,03 | 0,19 | 0,28 | 0,20 | 0,13 | 0,04 | 0,18

MgO | 2,26 | 1,16 | 0,78 | 0,82 | 7,90 | 14,22 | 6,46 | 4,80 | 1,54 | 5,84

CaO | 5,36 | 2,90 | 2,53 | 2,47 | 9,43 [11,02]10,28] 8,54 | 3,48 | 6,04

Na,O | 5,34 | 4,74 | 429 | 442 | 2,77 | 0,29 | 3,43 | 4,53 | 4,54 | 3,88

K,0 | 1,29 | 1,91 | 3,22 3,00 | 0,84 | 0,15 | 0,78 { 0,90 | 1,53 | 0,89

P,0O5 | 1,65 | 0,16 | 0,09 | 0,10 | 0,13 | 0,01 | 0,14 | 0,16 | 0,27 | 0,29

H,0 | 0,15 | 0,06 { 0,09 | 0,13 | 0,05 | 0,26 | 0,07 | 0,09 | 0,03 | 0,09

mmm | 1,05 | 0,74 | 0,45 | 0,80 | 1,45 | 3,35 | 1,22 | 1,16 | 0,91 | 0,97

Cr 33 26 10 IS | 265 2839 | 148 | 64 31 -

Ni 43 16 13 16 21 | 1242 | 81 79 24 1240

Co 15 6 4 4 60 56 46 33 11 62

\Y% 41 32 13 28 | 296 | 39 | 317 | 296 58 138

Cu 62 7 24 4 367 | 48 90 51 24 80

Rb 29 33 50 49 10 3 7 11 51 31

Ba 338 512 | 949 | 804 - 30 53 142 557 507

Sr 395 | 238 | 261 | 208 | 136 8 106 | 334 | 287 | 423

Ta 0,77 | 0,12 | 0,21 | 0,23 | 0,30 | 0,35 | 0,33 | 0,77 | 1,26 | 0,99

Nb | 10,7 | 47 |37 | 43| 2220|3256/ 131 | 13,9

Hf 0,84 | 5,75 | 6,18 | 7,34 | 1,93 | 0,57 | 2,63 | 3,18 | 13,36 | 5,60

Zr 24 175 | 178 | 211 | 52 18 56 88 468 165

Y 58 3 3 4 21 3 25 11 11 16

Th 1,60 | 7,62 | 8,78 [12,98| 0,74 | 1,08 | 0,47 | 3,13 | 10,97 | 6,33

La | 54,4 [28,37(32,00(36,03| 5,72 | 4,45 | 4,10 | 16,96 60,38 |32,52

Ce |[150,30|53,14|60,46|72,22|14,67| 13,23 10,98 | 34,67 | 125,26 | 65,78

Pr | 21,71 | 5,32 | 5,58 | 6,91 | 2,07 | 1,65 | 1,61 | 3,76 | 12,31 | 7,27

Nd | 96,21 20,07|20,4125,73|10,09| 6,65 | 9,32 [ 15,85 47,96 |30,55

Sm | 22,52 | 2,79 | 2,60 | 3,46 | 2,76 | 1,11 | 2,90 | 2,88 | 6,74 | 5,15

Eu | 1,10 [ 0,70 | 0,87 | 0,84 | 0,84 | 0,30 | 1,00 | 0,90 | 1,48 | 1,63

Gd | 20,96 | 2,40 | 2,26 | 2,99 | 3,28 | 0,96 | 3,90 | 2,90 | 5,92 | 5,00

To | 2,98 | 021 |0,19 [ 0,28 [ 0,65 | 0,10 | 0,68 | 0,38 | 0,60 | 0,61

Dy | 13,19 | 0,67 | 0,59 | 0,91 | 4,04 | 0,36 | 4,44 | 1,98 | 2,48 | 3,09

Ho | 2,17 | 0,14 | 0,13 | 0,19 | 0,84 | 0,10 | 0,97 | 0,42 | 0,43 | 0,60

Er | 550 [0,37 0,36 ] 0,51 [2,39]0,33(296 | 1,28 1,18 | 1,77

Tm | 0,58 | 0,04 | 0,04 | 0,06 | 0,33 | 0,04 | 0,41 | 0,16 | 0,13 | 0,21

Yb | 3,27 0,26 ]0,30]0,38]238]041 |294| 1,16 0,85 | 1,51

Lu | 0,37 |0,04]004]006]033]005]040]0,16| 0,10 | 0,20

Mpumevanus. 1 — sugepour (ON9-7/2, o. b. Tonen); 2 — 3HAEPOUT
(ON1-1/1, Beco Hoc); 3 — yapHokut (ON1-12/2, Mbic YepHblit); 4 — 4apHOKUT
(ON1-10/1, mbic YepHblit); 5 — ocHoBHOI Tpanyaut (ON9-7/1, o. b. Tosew);
6 — ropHoGienaut (ON1-4/3, o. B. T'onew); 7 — ocHoBHOI rpanyiaut (BD-10-9,
Mbic YepHsiit); 8§ — ocHoBHOU rpanyaut (ON1-12/1, meic Yepnsiit); 9 — kuc-
sbiid rpanyauT (ON1-10/2, mbeic YepHsrit); 10 — opTONMpPOKCEH—OUOTUTOBBINM
rpanynut (ON1-1/2, becoB Hoc). AHaiu3bl BBIMOJHEHbl B aHAIUTUYECKON Jia-
o6oparopumn MHctutyTta reoorun KapHII PAH.
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Puc. 2. Ilerporeoxumuyeckre ocobeHHOCTH OHEXCKOro rpaHyJIUTOBOro Komiuiekca. MurypartuBHbie TOUKK MX COCTaBa Ha Kjiaccuduka-
LIMOHHBIX Iuarpammax: a, 6 — Si0,—Na,0+K,0, no [A Classification..., 1989]; 6 — An—Ab—Or, o [O’Connor, 1965]; ¢ — Ha KaTHOHHOM
nuarpamme FeO*+TiO,—Al,0;—MgO, no [Jensen, 1965]. Ha nuarpammax a v 6 yHKTUPHO# JIMHUEH MOKa3aHbl COCTABbI TPAHUTOUIIOB U3
pabotel [KocTtuH, 1989], kockiM KpecTUKOM — cpeaHUi coctaB rpaHuTonaoB TTT-accounanmu. Ha nuarpamme e 6ykBamMu 0003HaYEHBI:
BK — 6azanbpToBbiit Komatuut, I1K — nepunotutoBeiii Komatuut, BXKT — Bbicokoxene3ucToiii ToneuT, BMT — BbicOKOMarHe3uajib-
HBIA TOJIEUT; MOPOAbl ToJeuToBoil cepuu: TA — anne3utsl, T/l — mauutel, TP — pUOIUTHI; TOPOABI M3BECTKOBO-ILEJOYHON CEPUU:
WIIB — 6a3zanbrel, MIIIA — ange3utsr, UL — gauuter; MIIP — puonutel. Ha rpadukax 0—e — cnaiimeprpaMMbl HOPMUPOBAaHHBIX
1Mo NMPUMMUTHUBHOW MaHTUM, 1o [Hofmann, 1988], 3HaueHuil comepXaHusi MaJbIX 2JIEMEHTOB: 0 — B dHIAEPOMTAX M YAPHOKUTAX (cepoe
MoJie — B CPEIHEKUCIIBIX TPAHYJIUTAX U3 BKIIOUEHUI), ¢ — B OCHOBHBIX TPaHyJIUTaX
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HO «ILUIOCKOe» paclipefesieHue HOPMUPOBAHHBIX 10
xoHaputy P39 nipu ypoBHe conepxkaHus 10—20 xoH-
JIPUTOB, OTpUllaTebHasA aHoMarsi Nb (OTHOCUTEb-
Ho Th u La) Ha cnaiineprpamme (puc. 2, e). Takue
FeOXMMHUYECKUE OCOOEHHOCTH POIHSAT 3TU MOPOJbI C
OCTPOBOJY>XHbIMU 0a3ajibTaMu, IIIMPOKO IPEACTaB-
JICHHBIMHA B 3e¢J€HOKaMEHHBIX TMosicax [PawAwWMIii...,
2005; CmabyHoB u ap., 2006].

MN30TONHO-re0XpPOHOJOTHYECKHE HCCIIET0BAHMSA.
U—Th—Pb reoxpoHosiornueckue ucciaeaoBaHus 11p-
KOHOB 13 MOPOJ TPaHYyJIMTOBIO KOMILJIeKCa MPOBOIN-
JIUCh HA MOHHOM MUKpo3oHae «SHRIMP-II» B 1NN
BCETEU (r. Cankr-IleTepOypr) mo craHmapTHOU
meromguke [Williams, 1998].

M3 OCHOBHBIX TpaHY/INTOB M. YepHBIH BBIICIICHBI
LIMPKOHBI. B X MOHOMpaKiu npeodiagaoT METK1e
(90—120 mxM) okpyrible (puc. 3, a—e), pexe npusma-
TYecKue ¢ Koadduimentom ymHenus (K=1,3+1,4)
(puc. 3, e), GecuBETHbIE M KOPUUYHEBATbIE MOJYIIPO-
3pavyHbIe KPUCTAJIIBI, MHOTA BCTPEUAIOTCS KPYITHEBIE
(mo 200 MKM) IpU3MaTUYECKIE MYTHBIE KOPUYHEBBIE
cyounmoMopdHbie KpUCTAJIbI.

Bo MHormx Mejnkux LUPKOHAX HaOJIOAAIOTCS
OKpYTIJIble XOPOILIO OrpaHEHHbIE sapa pa3MepoM
40—90 mxm (K, = 1,3+1,4) (puc. 3, 6—2) ¢ ApKUM
cBeueHWeM B KaTomaHou momuHucueHuuu (CL) u
cllefaMu 30HaJIbHOCTU, a TakxKe TeMHble 000JIOUKU
¢ tyckinbiM CL-cBeueHuem. OTMeUaloTcsl OTACIbHbBIC
MeJIKUE KPUCTaJUIbl, MOJHOCTbIO TEMHbBIE Ha KaTOA0-
JIIOMUHECILIEHTHBIX M300paxkeHusIx (puc. 3, d).

B pesynbrate matmpoBaHUs TUPKOHOB MTOIYYEHO
HECKOJIbKO BO3pacTHbIX rpyrnn. Haubosiee npeBHUI
BO3pacT, KOTOPEIN IO BEpXHEMY TEPEeCeUeHUIO THIC-
KOpAMU C KOHKopauei coctaBui 2898+21 mutH et
(puc. 4), nmonyyeH st TeMHbIX Ha CL-U300paxkeHUsIX
c1a0030HANBHBIX sA1ep MUPKOHOB. Comep:kaHne B HUX
U cocrasaster 153—165 ppm, Th — 73—110 ppm,
Th/U = 0,50+-0,69 (tab:x. 2).

I[To «rpaHyIUTOBBIM» MHOTOTPAHHBIM SApaM
(puc. 3, 6—¢) U TeMHOMY TOHKO30HAJILHOMY 3€pHY
(puc. 3, a) mocTpoeHa AUCKOPAYS C BEPXHUM IIepe-
ceueHuem 2838423 muiH Jet (puc. 4). CoaepxaHue
B atux uupkoHax U (10—18 ppm) u Th (1—6 ppm)
muHnManbHO, Th/U=0,11+0,42, 9yTO XapakTepHO IS
IUPKOHOB, KPUCTAITU3YIOIMMNXCS B YCIOBUSIX TPaHy-
JIMTOBOM U SKJIOTUTOBOI (hariuii.

ITo remabiM Ha CL-1300pakeHUsIX 3epHaM (puc. 3,
d), obosoukam (puc. 3, 6, ) 1 MPU3MaTUIECKIM KpPH-
crajmiam (puc. 3, e) moiyiyueH Oojiee MOJIOAON BO3-
pact — 2734420 mutH JeT (110 BepxHeMY MepeceueHuo
nmuckopaun) (puc. 4). ®opMupoBaHUe 3TUX IIUPKOHOB
cBsizaHO ¢ MeTamopduueckumu npoueccamu (Th/
U=0,14+0,96), BO3BMOXHO, TPaHyJINTOBOI (halniu.

O0o0109KM IBYX 3epeH (puc. 3, 8) IEMOHCTPUPYIOT
MaJeonpoOTepO30MCKIe 3HaYeHUs Bo3pacTta: 2584+23
u 25364217 min net (puc. 4; tabu. 2).

Panee 66U JaTMpPOBaHBI IMPKOHEBI M3 OCHOBHBIX
rpaHyIuToB ¢ 0. b. TOJIBIIBEI U TTOKa3aHO, YTO BpeMs
paHHETO TPAaHYJIUTOBOTO MeTaMOpPGhHU3Ma OLICHUBACTCST
B 2739417 muH net, no3nHero — B 2701+14 maH et

Ta6numa 2

U-Th-Pb u3oronnbie AaHHbIE AJIs1 HUPKOHOB U3 OCHOBHBIX rpaHyuToB (o0pasen Ne BD-10-9), mbic UepHbiit

M3mepeHHbIe M30TOIHbIE OTHOLLE- Bo3paCT**, MJIH JIET

~| Homepa Conepxanue Hus (£ 1o) (+ 1o)

| _obpasion 1 U Th, |*Pb,, | **°Pb* /Y 207py, 206p1 | 2071, /23571 | 206py, /238 Rho 206y, 2387 1 | 207y, /206 D.%
g |rowox anammsa| o |l e Pb/2%Pb | 207pb/25U | 26pp238U Pb/238U | 27Pb/2pp
1|{BD-10-9_1.1 11 5 0,00 5,16 | 0,42 0,2002 14,74 0,534 0,756 2758 2828 3
2{BD-10-9_1.2 858 156 1,19 344 0,19 0,1833 10,93 0,4591 10,519 2435 2584 6
3|BD-10-9 2.1 | 164 | 112 [ 0,00 | 792 | 0,71 [ 0,2027 15,71 0,562 0,839 2875 2848 | —1
4|BD-10-9_3.1 18 6 0,00 7,92 | 0,32 0,1965 14,09 0,52 0,763 2699 2797 4
5{BD-10-9_3.2 418 62 0,00 182 0,15 0,18623 13,05 0,5082 10,872 2649 2709,1 2
6|BD-10-9 4.1 10 1 1,05 4,59 0,11 0,2147 15,32 0,541 0,682 2787 2869 3
7|BD-10-9_5.1 469 65 0,00 208 0,14 0,1875 13,33 0,5155 10,878 2680 2720,4 2
8| BD-10-9 6.1 | 162 | 151 | 0,00 | 73,8 | 0,96 | 0,1898 13,86 0,5299 |0,829| 2741 2740 0
9|(BD-10-9_7.1 14 6 0,00 6,47 | 0,41 0,1994 14,78 0,538 0,765 2773 2821 2
10| BD-10-9_8.1 153 73 0,11 74,5 0,50 0,2101 16,32 0,5659 10,819 2891 2899 0
11| BD-10-9_9.1 16 5 0,57 7,17 | 0,30 0,2006 14,26 0,529 0,699 2737 2790 2
12| BD-10-9_9.2 709 131 0,26 306 0,19 0,18894 12,86 0,4998 10,873 2613 2712,2 4
13| BD-10-9 10.1 | 164 105 0,07 73,7 0,66 0,1893 13,64 0,5243 10,816 2717 2731 0
14| BD-10-9 11.1 16 6 0,39 7,26 | 0,40 0,1998 14,43 0,533 0,766 2755 2796 2
15| BD-10-9_11.2 | 978 418 1,41 385 0,44 0,18038 10,4 0,4495 0,657 2393 2536 6
16 | BD-10-9 12.1 | 165 110 1,09 76,2 0,69 0,2184 15,24 0,5298 10,720 2740 2895 6

IIpumeyanusa. Owmnbku npuBeneHsl 1151 uHTepBaia lo; Pb, u Pb" — OGBIKHOBeHHast 1 pagvoreHHasi COCTaBJISIIOLINE COOT-
BeTCTBeHHO. OmmmMbKa KanuGpoBku cTaHmapta — 0,54%. ITonpaBka Ha OGBIKHOBEHHEI CBMHEIl MPOBEIEHA 1Mo M3MepeHHOMY “*Pb.
D — xoaddunument guckopmantHoctu: 100-((1 — (Bo3pact 2 6Pb/238U)/(B03paCT 207Pb/ZO(’Pb)); Rho — xoaddunmeHT Koppelsunn

ornowenuii 2V’Pb*/233U u 20Pb*/>#U.
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@€ 2848 + 10 mnH ner

.=.., BD-10/9_11.2

o

BD-10/9 48 o

BD-10/9_9.2

60 MKm

BD-10/9_3.2
BD-10/9_3.1

Puc. 3. Karomomomunecuentasie (CL) 1 B orpaxkeHHBIX 3j1eKTpoHax (BSE) m3obpaxeHus IUPKOHOB U3 OCHOBHOIO TPaHyJWUTa Ha M.

UYepusiii (mpoda BD-10/9): @ — TOHKO30HAIBHBIN ME30apXecKuii 6e3 MOIOIBIX 000JI0UEK; 6-¢ — C IPEBHUMU SAPAMU U HEOAPXEUCKUMU

000JI0UKaMU; 0 — HEOAPXEWCKUI «IPaHyJUTOBbIN»; e — HeOoapXeMCKUil MprU3MaTHYeCKuil. besble KpyXXK1U — MecTa OInpeaesieHUsT U30-
TOITHOTO BO3pacTa ¢ yKa3zaHWeM 3HauYeHU 207Pb/ZO(’Pb Bo3pacrta B MutH JieT. Lludpamu mmokazaHsl HoMepa Ipo0 B Tabir. 2
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a

0

Puc. 4. Iuarpamma c KOHKOpAUEHN s
LIUPKOHOB M3 OCHOBHOTO TIPaHYJIUTa Ha M.
YepHeiii (mpoda BD-10/9). T, , A M30XPOH-
uslii Bospacr; T, — 207pp /2Py ospacr.
Ludps! Ha pUcyHKE — aHATMTUYECKHUE TOUKHI

oss
|
0,54
noD
3 052¢
on.
0,50
3.2,5.1,6.1,92,101
Intercepts at
1011£700 & 2734420 [+22] Ma
MSWD =0.35
0,48
12,2 12,6 13,0 13,4 13,8 14,2 14,6
207Pblz35U

[CnabyHoB u gp., 2011]. Bo3pacT marmaTudyeckom
cranuy (OPMUPOBAHUSI SHIECPOUTOB B YCIOBUSIX Ipa-
HYJIMTOBOM (hariuu olieHUBaeTcs B 2717+8 MIIH JeT, B
HUX YCTAHOBJICHBI TAKXXe KCEHOKPUCTBI C BO3PACTOM
2844 mnH net [MateeBa u ap., 2011]). B rpanynu-
Tax OTMEYAIOTCS IIpoLiecChl AradTope3a ¢ BO3pacTOM
0KOJIO 2522464 MIIH JIeT.

B TabI. 2

YyurteiBasg Bce TOJyYeHHBIE HaHHBIE, MOXHO
YBEPEHHO OLICHUTDb BPEeMSI IIPOSIBIICHUST BLICOKOTEMIIE-
paTypHBIX TIPOIIECCOB, B X0J€ KOTOPBIX 00pa30BaIiCh
9HAEPOUTHI, YaPHOKUTH U KPUCTALUIOCIAHIIBI, —
2739—2701 maH ner. B rpaHymuTtax u aHAEpOMTAX
YCTaHOBJIEHBI KCEHOKPUCTHI C Bo3pacToM 2,84 u
2,9 MJIpp JIeT, KOTOphIe HeCYT MHGOPMAIIMIO O BO3pac-
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A. BOOJIO3EPCKWU TEPPEMH, M. YEPHbIN
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Te npoTosmTa. OOpalaeT Ha ceOsl BHUMaHMe HaTudne
B rpaHyimuTax M. YepHBI (KpoMe HeOoapXeiCKOi,
2739 MJIH JIeT) TIOMYJISILIMU «TPaHYJIUTOBBIX» IIUPKOHOB
¢ Bo3pacToM 2838 MJIH JIET, UTO, BEPOSITHO, OTpaXKaeT
MMO3THAE Me30apXelCKhe TepMaJbHBIE IPOIECCH B
Bonnmozepckom Teppeitna [Pannmii..., 2005].

IIeTpo-majieoMarHuTHbIE HccaenoBanuda. Jla-
OopaTopHas 0o0pabOTKa KOJJIEKLMI BHIIOJHEHA B
MIeTPOMAaTHUTHOM Jlabopatopum Kadeapbl TUHAMU-
yeckolt reojorun MI'Y umenu M.B. JlomoHocoBa
Mo craHmapTHoUW MetommKe [[lameomarHuTOOTHA,
1982]. dns ompenesieHWs] MUHeEpaIOB-HOCUTeEH
HaMarHMYeHHOCTHW B TTOPOJe M3ydeHa HeTlpephIBHAS
3aBUCMMOCTb MarHUTHOM BOCTIPUMMYUBOCTH OT TEM-
TepaTypbl B OTCYTCTBMH BHEITHETO MAaTHUTHOTO TTOJIST
Ha mnipuctaBke-meuu CS-3 («<AGICO», Yexus). Uz-
MepeHus TpoBoauin A0 Temiepatypsl 700 °C B moie
300 mTn. M3MepeHus OCTaTOYHOIT HAMAarHUIEeHHOCTH
B TIpoIlecce TeMITepaTyPHBIX YHMCTOK BBITIONHSIN Ha
cnuH-marautometpe JR-6A («<AGICO», Yexus).
Jlist pa3aMarHuuMBaHUsST 00pa3l0B MCMOIb30BaHA He-
marauTHas 1edb TD48 («ASC Scientific», CIIIA) ¢
BEJIMYMHON HEKOMIICHCUPOBAHHOTO TIOJIST He Oojiee
5—10 uT.

Bce o0Opasubl mMOABEPrHYTH AETAABHOMY CTY-
MMeHYaTOMY TeMIlepaTypHOMY pa3MarHWIMBAHUIO IO
TeMreparyp Touek Kropn mrst MUHEpatoB-HOCHUTENEH
HaMarHM4YeHHOCTH B MCClIeayeMbIX oopasiax. Yumcio
IIarOB TEMIIePAaTypHOUM YMCTKI BapbrpoBajo oT 10 1o
20. TemnepatypHasi YMCTKa IMTPOBOAUIACH A0 MOJHOTO
pa3sMarHMYMBaHMS O0OPA3IOB MM A0 TOTO MOMEHTA,
Korja BeIMYMHAa HAMarHWYEeHHOCTH CTAaHOBUJIACH
COM3MEPUMON C YPOBHEM UYYBCTBUTEIBHOCTU H3-
MEpPUTEJTLHOTO MPHOOpa, WX B CIIydyae XaOTUIHOTO
TTOBEIEHNST BEKTOpa €CTECTBEHHOW OCTATOYHON Ha-
marHnueHHocTu (EOH) B xone Harpesa.

Pe3ynbTaThl CTYIIEHUIATONM TeMITepaTypHOM YMCT-
KM 00pa3loB COMOCTABISIIN ¢ JAHHBIMU MarHUTHOM
YUCTKU KOHTPOJIBHON TPYIITHI 00pa3IoB MTepeMEHHBIM
MAaTHUTHBIM TI0JieM. PasMarHmImBaHWe TIPOBOMMIN
Ha npubope LDA-3A-AF («<AGICO», Yexust) c nua-
ITa30HOM HaIIPsSDKEeHHOCTH TIEPeMEHHOTO TToJIs OT 1 1o
100 MT. OO1ee ynciio NIaroB MAarHUTHOM YUCTKU JIO
15. Ins mpoBeaeHUsT KOMIIOHEHTHOTO aHajiud3a McC-
nonb3oBaHa mporpamMma Remasoft 3.0. Kommonenrta
CUMTajach BBIICIICHHOM, €CIM He MeHee 3 TOYeK

(11aroB YMCTKM) JIeXKaJIo Ha OTHOU MPSIMOM Ha Jua-
rpamme 3uliepBebaa.

st KaxXmoif KOMITOHEHTHI, BEIIEJICHHON B OTIpe-
eJICHHOM TEeMIIepaTypHOM CIEKTpPe, PacCUNTHIBAIN
CpemHWe HaIpaBJIeHUS C YYETOM CTaTUCTHUYCCKUX
napameTpoB (KydHocTb (K) u pannyc nosepust (oqs))
[ITaneomaruutonorus, 1982]. CpemHee Hampasiie-
HUE IS KaXIOW KOMIIOHEHTHl HaMarHWYeHHOCTH
paccuyMTaHO KakK TI0 OTAENBHBIM caiiTaM, TaK W TIO
obpasuam B 1iesioM. BpeMst mpuobpeTeHus: mopoaamu
HaMarHMYeHHOCTH OIIEHWBAJIN Ha OCHOBAHWU TECTOB
MMaJICOMAaTHUTHOM HaIeXHOCTH (TeCTHl KOHTaKTa).
C KaxImoro cpemHero HaIpaBIeHUS TepeCcUUTaHBI
KOOPIMHATHI TTaJIeOITOIIOCOB Ha KOOPAWHATHI TOUEK
oTrbopa 00pas3LoB.

B xome meTpo-TrajJeOMarHUTHBIX HMCCIIeIOBaHUMA
SHIAEepONTOB, YAPHOKUTOB W OCHOBHBIX TPaHYJIU-
TOB ¢ M. UepHBIN yCTaHOBIIEHO, YTO OCHOBHBIM
MWHEpaJoOM-HOCUTEIEM HAMAaTHUICHHOCTH SIBIIIETCS
MarHeTHT. B BBEICOKOTEeMIIepaTypHOM/BEICOKOKO-
SPIUTHBHOM CITeKTpe BbIIeiaeHa KommoHeHTa CH
FOTO-FOTO-BOCTOYHOTO CKJIOHEHUS M YMEPEHHOTO T10-
JIOXKUTEJIFHOrO HakJIoHeHus (puc. 5, a—e). CpenHee
HampaBjeHue 3Toii KommmoHeHThl (Dec=183,9°;
Inc=35,7°; 045=5,5°; Tabx. 3) GIU3KO MOIYIEHHOMY
paHee cpemHeMY HaIlpaBJICHHIO BBICOKOTEMITEpaTyp-
HOW KOMITOHEHTHI JIJIsT CaHyKUTONIOB [1aro3epckoro
maccuBa (puc. 2, 6). [TajeoMarHuTHbIN MOJIIOC, Tepe-
CYMTAHHBIN ¢ HATIpaBJICHUS TOI KOMIIOHEHTHI Ha KO-
OpIMHATHI TOYEK OTOOpa 00Pa3IoB, OJIM30K CPpEeaHEMY
TaJICOMarHUTHOMY TIOJTFOCY, TIOJTYIeHHOMY paHee JUTS
ITanosepckoro maccusa [JIyoruna, Ciadynos, 2009].
Bmecrte ¢ TeM TajeoMarHUTHBIE TOJIOCHI, TIEPECUM-
TaHHBIE C HAIpaBJICHWI OOpPAaTHON TTOISPHOCTU BBHI-
COKOTEeMITepaTypPHBIX KOMIIOHEHT HaMarHW4eHHOCTH
(CHR-cp u PNy, puc. 6), c omHOI CTOPOHBI, OTM3KK
najeoMarHuTHbIM nosrocaMm 2450 muH et mis Ka-
PEJTbCKOTO KPaToHa, a C IPYroil — JieXar B Me30TpoTe-
po3oiickoit yactu TpaeKTopuu Kaxyllencss MUrpaiuu
Bocrouno-EBpomneiickoro kparoHa (puc. 6). I[Ipsmoii
TECT KOHTAKTa I 00pa3IioB IPaHyJINUTOB TOIYYUTh
HEBO3MOXHO M3-3a OTCYTCTBUSI BMEIIAIONINX TTOPOLI.

BMmecte ¢ TeM 110 TeOPU3MIECKUM JaHHBIM Tpa-
Hy/ITBI OHEXCKOTO KOMIUIEKCa, BO3MOXKHO, CEKYTCS
HecapxeilckuMu rabbpoHopuToBbiMU [lanbckoit
n ABneeBckoit maiikamm (puc. 1, A). B oOpa3smax

Puc. 5. Pe3ynbraThl najieOMarHUTHBIX MCCJIEA0BaHUI 00pa3lioB HeoapXeicKux rpaHyautoB Bominaszepckoro TeppeitHa Ha M. YepHblil 1
LenrpanpHo-Kapenbckoro TeppeitHa Ha 03. Tynoc, a Takke CeKyIIMX UX ITO0JIePUTOBBIX daeK: Heoapxelickux Ilambekux (~2,5 Mipx jiet)
U TaJIeONPOTEPO30MCKOI (~2,2 MJIpA JIeT)

A—bB — mpuMepsl CTyneHUaTOl TeMIIepaTypHOU YUCTKU (a—6, c—Mm) U YUCTKU TMEePEeMEHHBIM ToJIeM (e—e) 00pa3lioB HeoapXeicKuxX
rpaHyauToB Bomnosepckoro teppeiiHa Ha M. YepHblit (A, a—6) u lleHTpanbHo-Kapenabckoro teppeitHa Ha 03. Tynoc (B, ac—u), a Takxke
CeKYIIUX UX NOJIEPUTOBBIX naeK: Heoapxeiickue [llansckue (~2,5 miapn jer, A, e—e) u naneornporepo3oiickas (~2,2 mupn siet, b, k—m)
COOTBETCTBeHHO. J1J1sT Kaxkmoro obpasiia: auarpamma 3uiiaepBesibaa B reorpadMueckoil CUCTeMe KOOpAUHAT (a, e, sc, M), KpUBask U3MEHEHUS
BEJIMYMHBI €CTECTBEHHON OCTATOUHON HAMarHMYeHHOCTH B XOJI€ YUCTKHM (0, 2, U, K) U CTePeONpOeKIIMs HalpaBIeHUit B reorpapuieckom
cHrCcTeMe KOOpIUHaT (8, d, 3, 1). beble Kpy>KKi — MpOeKIMKA BEKTOPOB Ha BEPXHIOKO Mojycdepy (st auarpamm 3uiiaepBeibie MPOeKIUs
Ha BEPTUKAJIbHYIO MJIOCKOCTD), YepHbIe KPYXKKH — MPOEKIIMH BEKTOPOB Ha TOPU3OHTAIbHYIO TUIOCKOCTD). LIudphl y KPYy>KKOB yKa3bIBAIOT
Temnepatypy MarHuTHoii yuctku (°C). Ha nuarpammax 3uitnepBesibe MyHKTUPHbIE JTUHUW — HampaBiIeHWs] U Ha3BaHUsI BbIIEJEHHBIX
KOMITOHEHT HaMarHWYeHHOCTU (OyKBEHHBbIE 00O3HAYEHUsI KOMIOHEHT cM. B Tabi. 2). PDF — coBpemeHHas Bsi3kasi KOMIIOHEHTa Ha-

MarHMYeHHOCTH (MOSICHEHUSI CM. B TEKCTE).

B — pacnipenenenue Ha cdepe BblIEIEHHBIX BBICOKOTEMITEPATYPHBIX KOMITOHEHT OCTATOYHON HaMarHM4eHHOCTU B reorpaduueckoit
cucTeMe KOOpAMHAT: H—o0 — B noponax Bomiosepckoro TeppeiiHa Ha M. YepHBblii: # — B HEOapXeMCKUX IpaHyIuMTax; 0 — B HEOAPXEUCKUX
Ilanbckux maiikax; n—p — B nopoaax LlenTpanbHo-Kapesabckoro TeppeitHa Ha 03. Tysoc: n — B HeoapxelCKMX TpaHyauTax Ha 03. Tysoc;

p — B MaJleOnpoTepo30iickoit aaiike (~2,2 mipsa jer). BykBeHHble 0003HaYeHUsI KOMIIOHEHT HAMarHMYEeHHOCTU CM. B Tab1. 2
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rabOpOHOPHUTOB B BBEICOKOTEMIIEPATyPHOM,/BEICOKO-
KO3PLUMTUBHOM WHTEPBAJe BBIICIAETCS KOMIIOHEHTA
SH1 1or-10ro-BoCTOYHOIO CKJIOHEHUSI M HU3KOTO I10-
JIOXKHUTETLHOTO/OTPUIIATEIEHOTO HAKIIOHEHUS (pHC. 5,
2—e; Tabi. 3). CpenHee HarIpaBICHUE BBIIECICHHBIX BbI-
COKOTEMITEPaTypHBIX KOMITOHEHT HAMAarHMIeHHOCTH B
TpaHyIUTaX M TaOOPOHOPUTOBBIX AaliKaxX OTINJIACTCS
CTAaTUCTUYECKN 3HAaYMMoO (puc. 5, H, 0; Taba. 3), 4to
CBUIETEILCTBYET 00 OTCYTCTBUH PETMOHAIBHOTO TIepe-
MarHUYWBAHUS TTOCITe BHEAPEHMS HEOApXEMCKUX JaeK
rabopoOHOPHUTOB.

B onpo6oBaHHBIX paHee Ha o-Bax Jena u I'ope-
JIBI Heoapxeiickux (~2680 MJTH JIeT) TpaHUTOMAAX BEI-
JieJIeHbl BbICOKOTeMMepaTypHble KomMrmoHeHThl UBG1
n UBG2 coorBercrBeHHO [Scherbakova et al., 2017].
[TayreoMarHUTHBIN MOJTIOC, TIEPeCUNTAaHHBINA ¢ HATIpaB-
JIEHHST 00paTHO MOJITIPHOCTH BEICOKOTEMITEPaTypHOM
KOMITOHEHTEHI, BBIIEJICHHON B TPaHUTOMIAX, OJIM30K
TIOJIYIeHHOMY paHee MaJleoIpoTePO30MCKOMY MOJTIOCY
1980 mua met ms Kapenbckoro kparoHa [Lubnina
et al., 2017]. OnHako TajleOMarHUTHbIE TTOJIIOCHI CO-
BIAIAIOT, TOJBKO €CJTA TIPUHATH BBIICICHHBIEC BHICO-
KOTeMIIepaTypHble KOMITOHEHTH HaMarHUYEeHHOCTHU
pa3HoIt MOMISIPHOCTH. BMecTe ¢ TeM aHTUTTOTATBHOCTD
BBICOKOTEMITEPATYPHBIX KOMIIOHEHT HaMarHWYeH-
HOCTH MOXET CBUACTEILCTBOBATh KaK O COBITAICHUN
Pa3HOBO3PACTHBIX JOKEMOPHUICKIX TTOIOcoB Kapeib-
CKOTO KpaTOHA, TaK M O Pa3HON CTeTeHN TiepeMarHi-
YUBAHUS OTIMYAIOIINXCS IO COCTABY MOPOI.

B pesynbTaTe meTpo-mnajxeoMarHUTHBIX UCCIIEIO-
BaHW1 TpaHyIMTOB TYJIOCCKOTO MaccwBa BBIIEICHA
BBICOKOTEeMITepaTypHast KOMITOHeHTa HaMarHMYeHHO-

ctu TL ceBep-ceBepO-BOCTOYHOTO CKJIOHEHUS U yMe-
PEHHOTO TOJIOXKUTEIBHOIO HaKJIOHEHMST (pUC. 5, He—u,
n). B npopsbiBaloliieii rpaHyJIUTbI 10JIEPUTOBOM naiike
(2,2 MJpn JieT) Takxke BbIAEISETCS BbICOKOTEMIIepa-
TypHasd TD-KoMIOHEHTa ceBep-CeBepO-3anagHoOro
CKJIOHEHUSI U YMEPEHHOTO TOJIOXUTEILHOTO HAKJIO-
HeHus (puc. 5, k—m, p). CpenHee HanpaBieHue TL-
CP-KOMIIOHEHTHI B TPaHYJIUTaX 3HAYUMO OTJIMYAETCSI
OT cpemHero HampapiaeHUsT TD-cp-KOMIIOHEHTH B
natike (puc. 5, n—p). ®opMaJIbHO TeCT KOHTAKTa T0-
JIOXKUTEITbHBIN, TI03TOMY MOXHO CUYMTATh BBIIEJICHHOE
B TpaHyJIWTax HaIpaBiieHWe TMMepBUIHBIM. OIHAKO
najieoMarHuTHbI momoc TPN-cp, mepecunTaHHBIN
C HaIpaBJIeHUS TPSIMON TIONSIPHOCTH BBIACICHHOMN
BBICOKOTEMITEpaTYpHOU KOMITOHEHTHI TD-cp, nexxur
B TpejJesiax JTOBEPUTEILHOTO MHTepBaja TMoJitoca
«CBekogeHHCKOro mnepeMariuyvBaHus» 1840 MiH
JIET, TPaAMIIMOHHO BBIJAEISIEMOTO B apxeicKo-
TaIeoIPOTEPO30ICKMX KoMIuteKcax PeHHocKanam
[Lubnina et al., 2016 n cchutky B 3T0i1 padote]. Bmecre
C TeM BO3pacT TepeMarHNYUBaHUS OLICHUBAETCS JINIITH
M3 TeOJIOTMYECKHX OOIIIMX COOOPaXKEHUN U MOXET He
OTpaxXaThb peajibHbIe IPOIIECCHI, TMPOMCXOAVBIINE B
X0Jle aKKpeUUOUHbIX COOBITUI B CBeKOMEHHCKOM
OpOreHe, a TMpeACTaBJISITb COOOU JIMIIb CYMMY KOM-
TTOHEHT.

Kpome Toro, majeoMarHuTHBINA TMOJIOC, Tepe-
CYMTAHHBIN CO CPEeIHETO HaIlpaBJICHMS BHICOKOTEM-
mepaTypHOl KOMITOHEHTHl HaMarHWYeHHOCTH, IS
HeoapxeMcKux rpaHyJauToB TyJI0CCKOro KOMILUIEKca
OJIM30K TAaKOBOMY IIJISI HEOAPXEWCKMX TPaHUTOUIOB
Bomiozepekoro teppeitHa (Tadi . 3), mo3TOMy BOIIPOC

Tabnuua 3

ITaneoMarHuTHbIe HANMPABJIEHUs I Heoapxeiickoro OHeKCKOro rpaHyJIMT-4apHOKHT-3HAEPOUTOBOro Komiiekca Bomsio3epckoro Teppeiina

£ IManeomarnutHoe .

= TaneoMarHUTHAI TOMOC | Bospact

o Kowmrio- HaIpaBJieHUe

) IMoponbl/KOMITIEKC B/N Mopo/, Ccplika

Z HEHTa Dece | Tne° | K o © Plat, | Plong, | d,, dms | MotH teT

T 95 °N °E rpan. | rpam.

Bomozepckuii TeppeitH

I | Heoapxeiickne rpanymi- | oy on | 19 |183,5| 46,3 | 44,3 | 51 | =09 | 27,1 | 42 | 65 | 27327 |ora pacora
Tbl, M. UepHbIii 2717

2 | Heoapxelickue caHyK- [Jly6HuHa,
tutouasl IlaHo3epcKoro PN 1/45|164,4| 55,6 | 39,5 | 3,4 |—10,2| 226,1 3,5 49 2745 | CnabOyHOB,
MaccuBa 2009]

3 | Heoapxeiickne rpaHnTeL, | ypGy | 1/9 [2459|—64.8 | 36,4 | 8,7 | 50,7 | 117,1 | 11,2 | 13,9 | 2680 |[Scherbakova
o. [lena et al., 2017]

4 | Heoapxeiickue rpatuTel, | gy | 1/15(236,6 | —65,5 | 168,1] 3,0 | 55,5 | 1239 | 3.9 | 48 | 2680 |IScherbakova
o. [lena et al., 2017]

5 | Heoapxetickue Illanb- [Scherbakova
CcK1e Tab0pPOHOPUTOBBIE SH-mean | 8/76 | 174,6 | 3,6 | 64,2 | 7,8 | —26,2| 41,9 3,5 7,0 ~2504 et al., 2017]
Ak v

IlentpanbHo-Kapenbckuii TeppeitH

6 | Heoapxeiickne rpanymn-= |y o | 1/15] 397 | 42,7 | 30,6 | 8,0 | 44,6 | 1557 | 6,1 | 9.9 | 2704 |s1a pacora
Thl, 03. Tyjoc

7 | HManeonporeposoiickas TP-cp |1/20(334,5| 453 | 477 | 48 | 514 | 2482 | 3.8 | 6,1 | ~2200 |ora pacora
JI0JIEpUTOBAs JaiiKa

IMMpumevanue: B — yncio caiiro; N — uucno o6pasuos; Dec®, Inc® — cKIOHEHME U HAKIIOHEHUE CPEIHUX HATPaBIEHU KOM-
TIOHEHT B Teorpaduyeckoil crucTeMe KOOPANHAT COOTBETCTBEHHO; K — KYYHOCTh BEKTOPOB; 095 — Pafuyc Kpyra noBepust pu 95%-Hoit
BEPOSITHOCTHU [IJISI CpeiHero HarpapieHus. [lajeoMarHUTHBIN TOJIIOC B IepecueTe Ha KOOpAWHATHI Touek ortoopa: Plat, Plong — mmpora
M JIOJITOTa MajleOMarHUTHOTO TOJIOCA; dp/dm — OTHOIlIEHHEe MUHUMAJIbHOI M MaKCUMAaJIbHOM oceit oBajia 95%-Horo noBepus.
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0 BpeMeHM TIPUOOpEeTeHU HeoapXeHCKUMM TpaHyIIH-
tamu LlenTpanpHo-Kapenbckoro TeppeifHa ocTaeTcst
OTKPBITBIM.

BoaMoxkHbIe TpeHIbI epeMeleHnsT Kapeabckoro
KpaToHa B uHTepBaJie 2745—2200 MJIH JIeT Ha3ad, Mo-
CTPOCHHBIE C UCTIOJIb30BAHNEM HOBBIX TAJIECOMAaTHUT-
HbBIX JAHHBIX, IPUBEIEHBI HA puC. 6.

O0cyxkaenne pe3yJbTaToB. B pesymbTaTe 1po-
BEIEHHBIX IETPO-TTAIEOMAaTrHUTHBIX WCCIeA0BaHMI
TTOJTYIeHO ABA HOBBIX TTAJICOMAarHUTHBIX TTOJTIOCA — TT10
HeoapxeickuM rpaHyautaM OHexcKoro 1 Tynocckoro
KoMmIuteKcoB Bomosepckoro u LlenTpanbHo-Kapens-
CKOTO TeppeHOB COOTBETCTBEHHO (Tad. 3).

ITayleoMarHUTHBIN TTOJTIOC, TIEPECYNTAHHEIN C Ha-
MIpaBIIeHUs] BEICOKOTEMIIEPATYPHOT/BEICOKOKO3PIIH-
TUBHOM KOMITOHEHTHI HAMarHUIeHHOCTH, BBIICICHHOM
B TpaHyJINTaX OHEKCKOTO KOMIUIEKCa, Ha KOOPIWHATHI
ToueK oTbopa o0pa3uoB (Tabi. 3), OJM30K CpeaHEMY
TaJICOMarHUTHOMY TIOJTFOCY, TTIOJTYIeHHOMY paHee JUTS
INTaHo3epcKoro MaccwBa CaHYKUTOMIOB Bomto3sep-
ckoro teppeiiHa Kapenbckoro kparoHa [JIyOHMHAa,

Cnabynos, 2009]. Bmecte ¢ TeM OH OJM30K majieo-
MaTrHUTHOMY TIOJTIOCY, TToiydeHHoMy mis Llamsckoit
raboponopuToBoil gaviku (tadi. 3) [Scherbakova et al.,
2017], 1 3HAUMMO OTJMYAETCS OT TajJeOMarHUTHOTO
nonoca 1,98 mupn nmer Bomro3depekoro teppeitHa
[Lubnina et al., 2017]. 115 rpaHyauToB OHEXCKOTO
KOMIIJIEKCa HeTb3sI NCKITFOUNTh BO3MOXKHOE BIIMSTHUE
HeoapxelCKo-paHHEeaaeonpoTepoO30MCKOro mar-
MaTuyeckoro cobOwiTusi (BHeapeHue IIlanbckoil u
ABneeBCKOI JaekK, a Takke bypakKoBcKoOil MHTPY3UN).
Bwmecre ¢ Tem [1aHO3epcKuii CAHYKUTOMIHBII MacCHUB
HaxoauTcs Ha yaajieHuun Oosiee 200 KM OT KPYITHBIX
CyMHMIICKMX WHTPY3UBHBIX MAacCHBOB, UTO, CKOpee
BCETO, MCKITIOYAET €r0 BTOPUYHBIA ITPOTPEB U Tepe-
MarHNYMBaHUE B paHHEM ITaJIeONIPOTEPO30e.

Hosbie manecoMarHuTHBIE JaHHBIC, TTOJMYICHHBIC
IIJIST HeOapXeMCKMX KOMIUIEKCOB Kapembeckoro Kparo-
Ha, B COBOKYITHOCTH C YK€ MMEIOIINMCST «KJTIOYEeBBI-
MW» TIoJIFocamMu Jyist KpatoHoB [Tmnbapa, KaanBaans u
ChIOTTUPHODP TTO3BOJISIOT TTOATBEPANTH TTPEIIOKEHHYIO
paHee KOH(PUTYpaInio HE0apXelCKOTO CYIepKOHTH-
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7 30°C
Y
[ 1 o
T 0
1
.? 12(
1
| o
. 30° 10
I
]
’
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Puc. 6. ComnocraBiieHre HOBBIX MaJIECOMAarHUTHBIX MOJIOCOB, TMOJTYYEHHBIX VTS HeOapXeCKUX TpaHyIuToB OHexXcKoro u Tyrocckoro Kom-
miekcoB Bomnosepckoro u LleHTpaibHO-KapeabcKoro TeppeiftHOB COOTBETCTBEHHO, C M3BECTHBIMU apXeHCKUMU—TIAIeONPOTEPO3OMCKUMU
nosmocamu st Kapenbckoro kpaTtoHa, mo [Lubnina et al., 2016, 2017; Sherbakova et al., 2017] ¢ U3MeHEHUSIMU U TOTIOJTHEHUSAMU: | —
HEOapXeMCKue MOJIOCHI, MOJyYeHHbIe HAMU; 2 — TMPEAbIIYLINE apXeiiCKO-MaTeonpoTepo3oiickue Motockl 1isi Bomiosepckoro Teppeiina
Kapenbckoro KpaToHa; 3 — Tajieo-Me30IpoTepo30iicKue MajleoMarHuTHbIe mosmochkl 11st Kapensckoro (BoctouHo-EBporeiickoro) kparoHna
u3 [Lubnina et al., 2016]; 4 — npeamosaraeMblii Majge0-Me30MPOTEPO30OVCKUIA CETMEHT TPACKTOPUHU Kaxylencs: murpaiu Kapeabckoro
KpaToHa; 5 — BO3MOXHBIC HE0apXeHCKO-TaIeonpoTepo30iCcKre TPeHAbI TepeMeleHus Kapeabckoro KpatoHa ¢ y4eTOM MONYYeHHBIX
HaMU TaJICOMarHUTHBIX JaHHBIX. L[Mbpbl — BO3PACT MOJIOCOB Ha TPacKTOPUM. ByKBeHHBIE 00O3HAYEHUST MATCOMATHUTHBIX MOJIOCOB
CM. B Tabu. 3
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HenTta Kenopnenn [JIlyonuna, Cradynos, 2009; 2011
M CChUIKM B 3TuX paboTax]. CorjacHO MajaeoTeKTO-
HUYECKON PEeKOHCTPYKUUM (pUC. 7) CyNepKOHTHU-
HeHT KeHopiieHI peKOHCTPYMpOBaH B BUIE TUIMTHI
BEITSIHYTOM WJIM ceproBuaHoit ¢opmbl [JIlyOHMHA,
Cnabynos, 2009, 2011; Slabunov, Lubnina, 2015,
2016] u ccbuiku B 3TUX paboTax. [Ipu sToM Mexmy
KapensckuMm m KaamBaanbCKMM KpaTOHAMH pac-
nosarajucs kpatoH ITunbapa. BaxkHO OTMETUTD, UTO B
3TOI MOIENTM HAaXOIAT MECTO HeoapXeCKHMe KpaTOHBI
CneiiB, Bynmenxkxannckuii, dxapsap, WMuirapa n
3uM0abBe, MMOJIOKEHNE KOTOPHIX PEKOHCTPYUPOBAHO
Ha OCHOBaHMU T'€0JIOTMYECKIX Koppessuuii [Slabunov,
Lubnina, 2016].

CoBMecTHOe TIepeMellleHrne KpaToHOB Kapens-
ckoro 1 ChIONMMPUOP BOCCTAHOBJICHO HAa OCHOBAHUM
KOMILTIEKCA TeOJIOTMISCKUX M TTaJIeOMAarHUTHBIX TaH-
Hbix [JIyoHunHa, CmabyHoB, 2011]. T'eonoruueckue
KOPPEJSIIINA OYEBUIHO CBHIETEILCTBYIOT B TIOJIB3Y
3HAYNUTEIHLHOTO CXOACTBA Me30-HEe0apXerCcKoil MCTo-
pun GOpMUPOBAHUS KOHTHHEHTAJBHOW 3eMHOM
KOpHl BOCTOYHOU YacTh PEeHHOCKAHAMHABCKOTO
muta (Kapenbckas, benomopckas u Konabckas
MPOBUHLIMK) U BOCTOYHOM yacTu KaHanackoro (mpo-
puHLus Crronupuop). IIpm 3TOM Koppeampyercs
HE TOJIBKO BpeMS MPOSIBJICHUST Hanbojee 3HAYMMBIX

60°

30°,

OxBarop /

Kapen
KonchM
31ma
30°

Puc. 7. PekoHCTpyKIIMsT HEOapXxeiCcKOro cynepkoHTuHeHTa KeHop-
snenn (~2,7 mupa ner), mio [Jlyonuna, CnabyHos, 2011; Slabunov,
Lubnina, 2016] ¢ u3MeHeHUSIMU W TOMOTHEHUSAMU: [ — TITIOMO-
Basl aKTUBHOCTH (~2,7 MJpH JeT); 2 — KOJUIM3MOHHAsSI OPOTeHUS
(~2,7 mupn 7et); 3 — cyOnyKUMOHHbIE (@) U KOJUIM3UOHHBIE (6)
cucteMbl (~2,7 Mapna ser); 4 — apxelickas KOHTHHEHTaJbHas
Kopa c¢ Bo3pactoMm: a — >3,0 mupa jer; 6 — 3,0—2,8 muipa ser;
5 — mpenrosaraeMble TPaHULBI HEOAPXEHCKOTO CYyIIepKOHTUTEHTA
Kenopnenn

AKKPEeIIMOHHO-KOJUTM3NOHHBIX COOBITHIT, HO W TeHe-
payibHBIC HAIIpaBJIeHUsI CyOMyKIIMY, OOeCIIeUNBAIOIICH
B3aMMOJIEUCTBUS TeppeifHOB (puc. 6).

Mogens enMHOTO HeoapXeHCKOTo CYyNepKOHTH-
HeHTa KeHopieHn, B cocTaB KoToporo Bxommim Ka-
penbekuii 1 KaamBaanbcKuii KpaTOHBI, TAKXKE MMEET
TEOJIOTUUYECKYIO apTyMeHTaInio. Me3o-HeoapxeicKas
ncTopyst GOPMUPOBAHUS 3€MHOI KOPBI 3TUX KPATOHOB
MMeeT BaxKHbIe YepThl cxoacTsa [JIyonuna, CiaOyHOB,
2011 u cceikm B 3101 pabote]. B aTOoT epuos HOBBIE
(bparMeHTBI KOHTUHEHTAJILHOM KOPBI (POPMUPOBATUCH
B CE€BEepHOIM M 3amagHoi yacTax KaamBaaabckoro Kpa-
TOHA 1 B 3UM0abBe, a Takxke BOKpYr Bomio3zepckoro
TeppeitHa B KapebCKOM KpaToHe M B COTPSKEHHBIX
¢ HAM CTpPyKTypax. B Heoapxee B pe3yibTaTe KOJIIH-
3un (2,65—2,57 mulpn, JeT Hasaj, J.H.) o0pa3oBayics
oporeH Jlmmmono, a okojo 2,7 mipa J1.H. — beo-
Mopckuii. OpreHTUPOBKA HEOAPXENCKIX CKITaTIaThIX
nosicoB JImmmorro u bemoMopcKoro BechbMa CXOIHBI
B MPEIJIOXKEHHONH KOH(PUTYpALUN CYNEePKOHTUHEHTA
Kenopnenn (puc. 6).

PasBuTtue xpaToHOB MHAMIICKOro IUTa UMEET
HeKoTopble ocobeHHOCcTH [Slabunov, 2013 1 cchlIkmn
B 3TOM pabote]. JlpeBHUME sapa I0XHBIX (3aramHbIi
HxapBap, bacrap m CuHraym) KpaToHOB B Me30ap-
xee (3,1—2,8 mupn n1.H.), momodHo KaamBajabckomy
KPaTOHY, MCIBLITHIBAJIM BO3JCHCTBE MAHTHIMHBIX
TUTIOMOB, B pe3yJIbTaTe 4ero (POpMUPOBATICEH 0a3aITbT-
KOMATUUTOBBIE KOMITIEKCHI C OCaJKaMu (TaKKe, Kak
Cypryp u bababynan B 3amanHoM /IxapBape, Cykma
Ha kpaTtoHe bacrap, bamammaxap n CumMiunan Ha Kpa-
ToHe CUHTIYyM). BeposiTHO, 3T KpaTOHBI B Me30apxee
pa3BUBaIUCh He3aBUCUMO. B Heoapxee (2,8—2,7 mipn
JI.H.) Ha BOCTOYHOI OKpauHe (B COBPEMEHHOI CUCTEME
KoopmuHAT) 3armagHoro JxapBapcKoro IpeBHETo 0J10Ka
M Ha I0XKHOU OKpaunHe 10XXHOro 6jioka byHnenbkxaHa-
CKOTO KpaTOHA MPOMCXOIMII POCT HOBOM KOHTHHEH-
TaJbHOM KOPHI B XOI€ aKKPEIIMOHHO-CYOTyKITMOHHBIX
nporeccoB. B 3ToT mepuon GopMHpPOBAINCEH 3eie-
HOKaMeHHBbIe KOMITIeKCH Bocrowunoro [IxapBapa u
IleHTpanbHO-byHaenbkxanackuii. KopoodbpazoBaHue
B CBSI3U C CYOMYKIIMOHHBIMH TIPOIIECCAMM (BEPOSITHO,
B peXHMMe€ AaKTMBHOW KOHTWHEHTAJIbHOW OKpaWuHBI)
OTMEUYEHO Ha KpaToHax MHIMIICKOro IIHWTa TaKXke
B miepuon 2,56—2,54 muapn a.H. B xoHIle Heoapxes
(okoJIo 2,5 MJIpI J1.H.) MPOM3OIIJIa aMajibraMalius
FOXKHBIX KPAaTOHOB, B TO BpeMs KaK 0ObeAMHEHME UX C
CEeBEpPHBIMU — 3HAUYUTEJIbHO OoJiee MO3Hee COObITUE
(B majeonpoTepo3oe).

[TameoMarHuTHEIE W TEOJOTUYECKUE OaHHBIC
JIAl0T OCHOBAHMS TI0JIaraTh, YTO B KOHIIE HeoapXxes
(2,7—2,6 mupn a.H.) cOPMUPOBAJICSI CYIEPKOHTH-
HeHT KeHopieHI, B cocTaB KOTOPOTo, 0e3yCIOBHO,
Bxoawian KpatoHbl Kapenbckmii, KaanmBaanbcKuii,
ITun6apa, Chronupuop, a TakxKe, BEpOSITHO, KPaTOHBI
WNuoniickoro mmra, VIMnrapH, 3uM0abBe 1 TPOBUH-
s CreitB (puc. 6).

BoiBoabl. 1. BuImosiHEHBI M30TOITHO-TEOXPO-
HOJIOTMYECKUE HMCCSHOBAHMUS ITMPKOHOB M3 TTOPOI
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OHEXCKOTO TPaHYJINT-3HAEPOUT-4apHOKHUTOBOTO
KoMIuteKca. Iloka3aHo, 4TO OCHOBHasl CTagWsl €TO
CTaHOBJIEHUS mmpoucxoamia 2739—2717 muH 1.H.

2. B pesymbraTe meTpo-maJeOMarHUTHBIX KC-
clieoBaHUM Heoapxelckoro OHEXCKOro rpaHyjuT-
SHAEPOUT-YapHOKUTOBOTO KOMIIJIEKCa YIalloCh
BBIICINTH TIEPBUYHYIO BBICOKOTEMITEPATYPHYIO KOM-
ITOHEHTY HaMarHUYeHHOCTH, TIEPBUYHAS TIPUPOIA KO-
TOPO¥1 yCTaHOBJIEHA HA OCHOBAHWHU TTOJIOKUTETLHOTO
WHBEPCHOHHOTO TecTa KOHTakTa. [lasleoMarHUTHBIN
TIOJTIOC, TIEPECUNTAHHEIN C HAITpaBJIeHWS BBIICICHHOM
BBICOKOTEMITEPATYPHON KOMIIOHEHTH HaMarHWYeH-
HOCTHU, JIEXKUT B MpeJieaax 10BepUTeIbHOr0 MHTEpBaja
C TaKOBBIM 1T Heoapxeiickoro [laHo3epcKoro caHy-
KHATOMITHOTO MaccuBa. BMecte ¢ TeM B HeoapxeiicKom
TymoccKOM rpaHyIMTOBOM KOMIUIEKCE BBIICICHA BbI-
COKOTeMITepaTypHas KOMITOHEHTa HAMarHMIeHHOCTH,
cpemHee HalpaBJIeHNEe KOTOPOI 3HAYMMO OTIIMIAeTCS
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