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OTtpaxeHue ucropuu (popMUupoBaHUA KOHCOAUAVNPOBAHHOM
3eMHOM Kopbl IlpnaMypCcKoi 30A0TOHOCHOM IIPOBUHIINN

B €€ IMeTPOXNMHUYECKOM COCTaBe
(110 MaTepuaAaM OTPE3KOB CEMCMUYECKHUX MPOPUAe

TeiHAa—AMYp3eT 1 AGakaH—IbIHAa—TaTapCKuil IpoOAUB)

© P. II. T'ortux', b. U. Mucoukunit’, A. H. qepHeHKOBal, C. C. Maaununa',
u. A. BI/IcepKI/IHl, 2017

'DepeparbHoe rocypapeTBEHHOE GIOAKETHOE yupeskAeHne «Bcepoccuiickuii
HAy4YHO-UCCAEAOBATEABCKUM IeOAOTMYeCKUN He(PTIHOM HHCTUTYT», MockBa, Poccus
ZI/IHCTI/ITYT npobaeM HedTu U raza PAH, Mocksa, Poccusa

Ha ocHOBI paHUX IIPO IIBUAKOCTI IIOIIMPEHHS CEUCMIYHUX XBHAB Y KOHCOAIAOBaHIM KOpi,
PO3IOAIA OCHOBHUX IETPOXIMIUYHMX THUIIIB IIOPIA II0 TAMONHAX, CIIBBIAHOILIEHHS Mi>K PO3PaXOBaHUMU
3MiCTaM# B BUAIAEHUX AOMEHaX OKCHAIB KPEMHIiIO, KaAbBIliIO i 3ajisa i 3araabHi ysBAEHHS IIPO
3aKOHOMIPHOCTI (popMyBaHHS 3eMHOI KOpU OyAu HOOYAOBaHI HeTPOXIMiuHI pO3pi3u y3A0BK
BIAPI3KiB reoizuuHux npodiais. KoMnaekcHUM aHani3 MaTepiariB AaB 3MOTY BUAIAMTU B pO3Pisi
KOHCOAIAOBAHOI KOPHM YOTHUPU MeTaMOP(MIYHUX KOMIIAEKCHU IIOPipA, TPU IAYTOHIUHUX KUCAUX, TPU
TIAYTOHIYHUX IinabiCCaABHUX CEPEAHBOTO CKAAAY, ABA BYAKAHO-IIANYTOHIYHUX OCHOBHOI'O CKAQAY 1
OAVIH CKAQAHUY BYAKQHO-IIAYTOHIUHI YABTPAOCHOBHOI'O CKAQAY PI3HOTO CTYIIEHS AY>KHOCTI. Bupaireni
MEeTPOXUMUYECKUX OAOKU BipAOOparkaloTh Pi3HOBIKOBI acoillialii mopip, 30AMIKeHi 3a XiMiuHUM
cKAQAOM. OCOOAMBOIO TETPOXIMIiYHOIO CTPOKATICTIO BiAPI3HAIOTHCS CKAAAHI TiIOPUAHI MTOPOAHI
acoliallii Ha piBHI cepepAHBOI KOPHU. 3iCTaBAEHHS CKAQAY 1 4aCy YTBOPEHHS TUX YU IHIITKUX IIOPiA, 110
BUXOAATH Ha IIOBEPXHIO, 3 @HAAI30M iCTOPIl PO3BUTKY PEriOHY IIOKa3an0 IX AOCTATHIO BIATIOBIAHICTE
i IpUMHATHE BiAOOpa’keHHd B IeTPOXIMIUHUX po3pi3zax. BIATIOBIAHO AO BU3HAUEHUX YSIBAEHB IIPO
OCBITY 30A0TOPYAHOI MiHepanizallil 0yAu BUAIAeH] 30HHY, 110 BiAOOpa’kaloTh Ipoliecu (OPMyBaHHSA
PYAOHOCHOCTI B IPUIIOBEPXHEBUX YTBOPEHHSX i MIMOBIpHI 30HHM PO3TAITyBaHHS KOPIHHUX AJKEepen

MeTaAiB.

KAaA0uo0Bi cAOBa: reoTpaBepc, MeTpoxXiMis, cecMiuHi IIIBUAKOCTI, TepperHu.

Beepenmue. [Ipunamypckasg 30A0TOHOCHASA
[IPOBUHITUS 3@aHUMAET BTOpoe MecTo B PO 110
AOOBIYE 30A0Ta 3a CUET PE3KOT0 YyBEANYEHU
AOOBIUM MeTanAa M3 KOPEHHBIX NCTOUHUKOB
[IpY CHU>KEHUM IOCTYIAEHUSI PYABLI U3 POC-
cointer [CtenaHoB u Ap., 2016].

B aTO CBSI3U B OAMIKaUIIINE TOABI IIOTPe-
OyeTcsa pacmmpeHue 0a3bl 30A0TOPYAHBIX
MEeCTOPOKAEHHUH, IIPOTHO3 KOTOPBIX HAa Ya-
CTHUYHO 3aKPBLITEIX TEPPUTOPUSIX MOKET OCY-
IIECTBASITHCS C NCIIOAB30BAHUEM KOMIIAEKCA
reou3nNUeCKuX METOAOB.

B mnpepenrax pervoHa IIPOAOIKEHBI TAY-
OWHHBIE cericMuYecKre IpoduAn: TeIHAQ—
Awmyp3set, AbakaHn—T'sIHAa—TaTapcKul mpo-
AuB, CBOOOAHBIT—KOMCOMOABCK-Ha-AMYype,
Py6moBck—nm. HeBeabckoro.
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INpoduarn Abakan—TrIHA—TaTapcKkuu
npoAuB U TeIHAG—AMYyp3eT OBIAM OTpabo-
taubl LleaTpom 'EOH B 1990 1. € 1eAbto CO3-
AQHUSI KOMIAEKCHOM I'eOAOT0-re0(DU3UIeCKON
MOAEAU 3€MHOM KOPBI PETUOHA X OCHOBLIL AAST
TEKTOHNYECKOI'0 ¥ MMHEPAareHn4eCcKoro pau-
onupoBaHu4 [byaun, Eropkun, 1993]. beira
HadaTa CHUCTeMaTH3alus AAHHBIX 00 0COOeH-
HOCT$IX CTPOEHMSI KOHCOAUANPOBAHHOM KOPHI
B 30HaX PACIIOAOKEHUSI MECTOPOKACHUM I110-
Ae3HBIX HCKoNlaeMbIX [byans, Eropkus, 1993;
Bbyann, Coaopunos, 1994; Eropkus,1996].
OnpepeneHBl HEKOTOPBIE KOCBEHHBIE CeNC-
MHUYeCcKre KpUTEePUU METaAOHOCHOCTH I'e0-
AOTHYECKUX Pa3pes30B, B YaCTHOCTHU:

— HaAWYMe B CpeAHEeM 9acTh KOHCOAUAM-
POBAHHOM KOPBI OAOKOB, OTAWYAIOIIUXCS
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QHOMAaABbHO MOBBIIIeHHBIMU (0T 1,82 a0 1,93)
WAM NOHW>KeHHBIMHU (0T 1,58 po 1,69) oTHOIIIE-
HuAMU Vp/Vg, IIPU CKadyKe 3TOro IapamMeTpa
Ha KPOBAE ¥ IIOAOIIBE TOAIIIY IIOPOA IIOPSIAKA
0,05—0,12;

— IpUypOYeHHOCTH O0KoAo 90 % mecTo-
POYKAEHMY K KOHTAKTaM 30H Pa3HBIX THUIIOB
saBucumoctu Vp/Vg (h), TaAe h — mougHOCTE
KOHCOAVMAVPOBAHHOU KOPHI.

[TpoBepeHHBIE UCCAEAOBAHUS IIO0 OTPE3-
KaM nnpodunrer PyoiioBck—m. HeBeabcKkoro
1 TeIHAA—AMYP3€eT TaKKe ITOKa3aAu AOCTa-
TOYHO YCTOWYMBYIO CBSI3b 30A0TOPYAHBIX
MAOIIIAAEU C AOMEHaMHU B CPEAHUX U BepX-
HUX 30HaX KOPBI, KOTOpHLIe XapaKTepHu3y-
IOTCSI aHOMAABHBIMU OTHOUIeHUAMHU Vp/Vg
[Nonusxennwle 3nHauenus Vp/Vg pukcupyror
KPYIHBIE OAOKH C OTHOCUTEALHO IIOBBIIIEH-
HOU TPEIINHOBATOCTBIO, CAAOOBOAOMAIOUAO-
HaChIeHHbIe. To JKe caMoe, HO C HECKOABKO
OOABIIIEN (DATOMAOHACHIITEHHOCTHIO, [IOAYYa-
eTCsl IIPU AOTIOAHUTEABHOM HAAOKEHWU Ha
MMOHV>XKEeHHbIe 3HaUeHUsI OTHOIIEHUS TTOHU-
xxenun Vg [Hocwipes, 2005].

BMmecTe ¢ TeM aBTOPBI HOAYEPKUBAIOT, UTO
IIOAHOTO COBIIAAEHHUSI KOHTYPOB CKOPOCTHBIX
HEOAHOPOAHOCTEHN W 30A0TOPYAHBIX IIAOIIA-
AeU He MOJKeT OBITh II0 PIAY IPUYUH (Orpa-
HUYEeHHOCTb HADAIOAEHUM, OCPEAHEHNE CKO-
POCTHBIX ITapaMeTpPOB U T.1I.). [IoayuyeHHEBIN
BBIBOA CBOAUTCS K TOMY, YTO OCHOBHYIO POAB
B pas3MelleHnU 30A0TOPYAHOU MUHEpaAU3a-
UMY UTPAIOT YIaCTKY KOPHI C aHOMAABHO BEI-
COKOU OO'bEMHOU TEKTOHUYECKOU HapyIIeH-
HOCTBI0. OTH OOAACTH CAY’KUAM KaHAAAMMU Te-
IIAOMaccoIlepeHoca Ha dTare (hOpMHUPOBaHUS
MECTOPO>KACHUU.

Pesyabrater MuHOrosoanosoro ['C3 m
MOB3 BAOAB 880-KUAOMETPOBOTO ITPOUAS
TelHAQ—AMYP3€eT HO3BOAUAU BBIAEAUTH AO
IATH-CEMU OCel CHH(PA3HOCTH OTPA’KEHHBIX
P-11S-BOAH, OTHOCAIITUXCSI K BHYTPUKOPOBBLIM
IrpaHuIlaM pa3peAd, TIOBEePXHOCTH MoxXOopo-
BUYMYA ¥ TPAHUIIAM B BepXHEH 9aCTU MaHTUU
[3onroTOB U Ap., 2000]. [ToArydeHHEBIE PE3YAB-
TaQTbl MCCAEAOBAHUM CBOAMAWCH K TOMY, Y4TO
KOHCOAWAMPOBAHHAS KOpPa BAOAL IIPOUAS
UMeeT CAOKHOEe OAOKOBO-CAOUCTOE CTPOEHUE
C AaTepaAbHOUN IPOTSIKEHHOCTHIO OAOKOB B
cpepeM 30—60 KM ¥ MO3aUYHBIM XapaKTe-

16

POM paclpepeAeHnsT CKOPOCTe! IIpU UX 3a-
KOHOMEPHOM BO3PAaCTaHNU BHU3 110 pa3pesy
ot 5,8 A0 7,1 kM/cC.

LleAab HacTOSAIIEN CTaThbU — MMOCTPOEHUE
IEeTPOXUMUYECKON MOAEAW KOHCOAMAWPO-
BAHHOM 3eMHOM KOPHEI Ha 0a3e MaTepHuasOB
CeMCMHUYECKUX IIPOPUAEN U BBIICHEHUE €€
COOTBETCTBUS IIPOIleccaM reOAMHAMUYeCKO-
T'O pa3BUTHS PervoHa M IIpolieccaM, OTBET-
CTBEHHBIM 3a (pOpMUPOBaHUE 30A0TOPYAHBIX
MEeCTOPOKAEHUIM.

Pe3yabTaThl NCCAEAOBaHUM. B 0OCHOBY ITO-
CTPOEHUSI IEeTPOXUMUYECKON MOAEAW 3€M-
HOM KOPHI IIOAOKEHBI CBEACHHUS, IONYUEHHBIe
BAOAB OTPE3KOB PETrMOHAABHBIX TAYOMHHBIX
cericMuyeckux npodurelt AOakaH—TBIH-
Aa—Tarapckuii TpoAuB U TeIHAG—AMYP3e€T.

TeppuTopus 110 KOTOPOM NPOXOAAT CeMc-
MHuYecKHe MPO(UAN, OXBATHIBAET 3alIaAHYIO
4acTh paHHepOKeMOpuiickod CTaHOBOU
CKAQAUATO-OAOKOBOW TPAHUUYHOM CHUCTEMBI
Cubupckoit nAaTdopMBbl, PparMeHT BOCTOU-
Horo (paanra LleHTparbHO-A3UATCKOTO CKAQA-
YaToTO Mosica, BRAIodaroniero Ceaenro-Cra-
HOBOM OAOK MaaxaHo-OA0OHOBOTO TeppeiiHa
(ro>xHBIN hparMeHT batikaro-Butnmckoro cy-
neprepperHa) u ApryHo-MaMBIHCKUN KOM-
MIO3UTHBIN TeppPeNH, pa3peAeHHble MOITHBI-
MU IIOBHBIMU 30HAMU — AJKEATYAAKCKOU U
Mouroao-OxoTckoit (puc. 1).

CericMnyecKas xapaKTepHCTHKa KOHCO-
AHAHPOBaHHOH 3€MHOH KOPBI BAOAB OTpE3-
KOB reorpagepcoB. ['eoMeTpuyecKye KapKa-
CBI Pa3pe30B, CACAYIOIINE U3 CEUCMUYECKIX
paHHBEIX 'C3 B 00pabotke A. B. EropkuHa,
KaK ¥ reOAOTHYeCcKasi KapTa TEpPUTOPUH pa-
00T, 3aUMCTBOBAHbBI U3 OPUIIMAABHOTO CaTa
BCET'EU (uH(pOopManioHHBIE PECYPCEI).

[Tpu aHaAM3e cecMUUYEeCKOTO MaTepuana
OCHOBHOE BHUMAaHUeE YAEASIAOCE paCCMOTpe-
HUIO A@TE€PAAbHOM Bapralliyi CKOPOCTHU pac-
IIPOCTPaHEeHUs IIPOAOABHBIX BOAH Oa3aAbHO-
T'O CAOSI KOHCOAMAMPOBAHHOU KOPHI, KOTOPBIH
MHOTHMU CIIEIIMaAUCTaMH pacCMaTPUBAETCs
B KaueCTBEe OAHOTO U3 Hauboaee uHPOpPMaA-
TUBHBIX CAOEB, U AETAABHOMY W3MEHEHUIO
CKOPOCTHBIX XapaKTE€PUCTHUK B BEPTUKAAD-
HOM paspese.

[Mpodpurs AbGakan—TeIHAa—TaTapckuit
3aauB  nepecekaeT CenaeHro-CTaHOBOM,
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Axyraxxypo-CtaHoBoM U ApryHo-MamberH-
CKUM TeppelHbl. AaHHBIE O MOp(oAoruu
rpaHuibl M ¥ Bapuanuu CKOPOCTHOM Xa-
PAKTEPUCTUKU HUKHEH KOPHI (Vp) IO3BOAS-
IOT BBIAGAUTD B IIPEAEAAX U3y9aeMOro y4acT-
Ka Opouasgd TpU KPYHHBIX OAOKa. [lepBhIi
OXBaTBIBAET TEPPUTOPHIO, BXOASIIYIO B CO-
ctaB CeneHro-CTaHOBOM TI'PAHUT 3E€AE€HO-
kamenHou obaactu (ITK 490—523); BTopou
— IOKHYIO 4aCTb AJKYyTAKypo-CTaHOBOU
TPAHUT-3eA€HOKAMEeHHOW 0OAACTH, BKAIOYAST
30HY AJKEATyAAKCKOT'O Pa3A0OMa, AO COYAEHe-
HUA 00AaCcTH ¢ MOHTOAO-OXOTCKOM IITOBHOU
3on0M (1K 534—578) u TpeTuit — coOCTBEH-
HO Monroao-OxoTckyio 300y (puc. 2, a). [Tpu
OAU3KOM CKOPOCTHU IIPOAOABHBIX BOAH B BEPX-
Hel MaHTHUHM CKOPOCTU B HUJKHEU KOope 3Ha-
unTeAbHO puddepennuposansl (0T 6,80 Ao
7,60 kM/c). B 11eA0M, HUJKHSISI KOpa peruoHa
XapaKTepu3yeTcss BBICOKMMHU 3HAYeHUSIMU
CKOPOCTH TPOAOABHBIX BOAH, OCOOEHHO B
npeperax AKyraAKypo-CTaHOBOro OAOKa C
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MaKCHUMyMOM B nHTepBane 1K 546—578.

3eMHadg Kopa 3HaUUTEABHO A epeHI-
pOBaHa U B IIPeAEAaX BBIAGAEHHBIX OAOKOB.
B Ka)KAOM U3 HUX HAOAIOAQIOTCSI IOPOABL C
AQHOMAABLHO BBICOKMMM 3HaYeHMsMH Vp Ha
TAYOMHAX 25—35 KM U BBHIIIIE, HAPyIIAoIue
OOIIyI0 3aKOHOMEPHOCTb CHUJKEHUSI CKO-
POCTH IPOAOABHBIX BOAH C yMEHBIIEHHUEM
ITAyOMHBI 3aA€TaHUSl MOPOAHBIX KOMIIAEK-
coB. ['paHUIIBI PACIpPOCTPAHEHUsI IIOPOA C
QHOMAABHBIMU CKOPOCTSIMH, KaK IIPaBHUAO,
OrpaHUYeHbl 30HAMH KOPOBO-MAHTUMHBIX
pPa3AoOMOB AJKEATYyAAKCKOTO Ha 3allape u
CeBepo-TyKypuHIpcKOro Ha BocTtoke. Cka-
4OK CKOpocTh Vp Ha rpaHMIax OAOKOB CO-
crasastet 0,1—0,3 xMm/c.

AMaroHaABHBIM OTpPe30K IpoduAd THIH-
Aa—AMyp3eT C ceBepo-3allapd Ha Ioro-
BOCTOK IlepeceKaeT IOKHYIO 4acTb AJKyT-
AKypo-CranoBoro Tepperina (ITK  1—9),
dparmenT CeneHro-CTaHOBOTO TeppelrHa
('K 12,5—20) u ApryHo-MaMbIHCKUN KOM-

g 130° 132°

40

130°
| 785 8 & 6! 9 o010

Puc. 1. CTpyKTypHO-TeKTOHNYeCKasl KapTa patioHa paboT (mo [Kopcakos u Ap., 2005] ¢ ucnpaBAeHUSIMH U AO-
TOAHEHUSIMU aBTOPOB) U ITOAOKEeHUe reo(PU3NIECKUX TPOPUAEH.
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Puc. 2. CelicMuueckue paspesbl 3eMHOM KOpBI IO OTpe3KaM IIpodurelt AbakaH—IbIHAG—TaTapCcKUN 1Ipo-

AuB (a) u TeiHA—AMYDP3eT (0).

MIO3UTHBIN TEpPPENH A0 €ro COYAEHEeHUS C
AyHbI3AH-CeAeM>XUHCKUM OPOTEHOM. Tep-
PEeNHBl pPa3peAeHBl KPYIHBIMU AJKeATYAAK-
cKoM 1 MOHTroa0-OXOTCKOM IIOBHBIMU 30-
HaMU, XOPOIIIO BEIPa’KEHHBIMU B peAbede
MMOBEPXHOCTH M UM AaTeparbHBIX CKauKax
CKOPOCTU TPOAOABHBIX BOAH. AAS TTOPOA
HU>KHEeHN KOpPBI pacCMaTpUBaeMoOro ydyacTKa
npoduAsad XapaKTepHbl 3HAUUTEABHO OoAee
HU3KHUEe 3HaueHUsT CKOPOCTU MPOAOABHBIX
BoAH (Vp=6,80+7,05 KM/C) IO CpaBHEHUIO C
NPEABIAYIIUM IIPpOPUAEM M OOAee IIHPO-
KOe pa3BUTHE BBICOKOCKOPOCTHBIX TTOPOA
(Vp=6,80+6,82 KM/c) Ha TAyOMHAX A0 25—
20 kM (puc. 2, 6).

B cTtBOpe AKyrAKYypo-CTaHOBOM 0OAQCTH,
B MHTepBaAe r'AyOuH 35—18 KM HaOAIOAQeTCA
30Ha 3HAUYUTEABHOM IepeMe’KaeMOCTH BbICO-
KOCKOPOCTHBIX Topop, (Vp=6,87+6,82 xm/c).
IlprueM B mHTEpBare TAyOUH 35—38 KM OHa
BhIpa’KeHa B Bupe AuH3HI (Vp=6,82 KM/c), Ipo-
TSKEeHHOCTBIO Ooaee 200 KM, ceKylel Ha
3THUX 'AYOMHAX AJKEATYyAAKCKYIO 30HY pas-

18

AOMOB U nnopomBy CeaeHro-CTaHOBOTO Tep-
peiiHa. Brimte, Ha rayounax 17—27 km (ITK
2—8), pa3BUTHI MOPOARI C elle 6HoAee BHICO-
Kol ckopocTeio (Vp=6,83+6,87 xm/c).
ApryHo-MaMBEIHCKUU TepperH B ILEAOM
XapaKTepu3yeTcs CPeAHUMH CKOPOCTSAMU
pacrpoCTpaHeHUs IMPOAOABHBIX CeNcMu-
YecKUX BOAH. B celicMmueckoM pa3pese Ha
YPOBHE CpeAHEN KOHCOAMAUPOBAHHOU KOPHI
BBIAEASIIOTCSI ABa AOMeHa BBLICOKOCKOPOCT-
HbBIX TOPOA B cTBOpe 'K 27—31 u I[TK 34—38.
TakuMm oOpa3oM, B IIpeperax hparMeHTOB
npocunrert  AbGakaH—TbIHA@G—TaTapcKum
npoAuB U TeIHAG—AMYP3eT B pa3pese KOH-
COAMAVPOBAHHOM 3eMHOM KOPHI IIIUPOKO Pac-
IPOCTPaHeHbl Ha Pa3AMYHBIX IAYOMHAX I10-
POABI C @HOMAABHO BBICOKMMU 3HAUEHUSIMU
Vp, HapyIIaromuMy OOLTYI0 3aKOHOMEPHOCTh
CHU>KEHUSI CKOPOCTHBIX XapaKTePHUCTUK IIPO-
AOABHBIX BOAH C YMeHbllIeHeM I'AyOUHE! 3a-
AeTaHMs TeoAOTHMUecKux obpa3oBaHwmii. [1o-
CAepHee, IIO-BUAMMOMY, MOXKeT OTpa’kaTb
BO3AENCTBUE Ha apXeuCKO-IIaAeolpoTepo-
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30MCKHEe IIOPOAHBIE KOMIIAEKCBI BTOPHUYHEBIX,
HAAOXEHHBIX TEKTOHOMArMmaTHU4YeCKUX IIPO-
[IeCCOB, IPOSABALIOIINXCI B BUAE UHTPY3UU.
Bapuannmn copep>KaH¥sSI OKCHAOB KpeM-
HHsl, KAABLHS H >KeAe3a B IIOPOAHBIX KOM-
naAeKcax KOHCOAHAHPOBaHHO 36 MHOH KODBI.
Ha ocHOBe AQHHBIX O CKOPOCTH ITPOAOABHBIX
U MIOIIEPEYHBIX BOAH, COTAACHO KOPPEeASIU-
OHHBIM YPpaBHEHUSM, IIPEACTABACHHBIM B Pa-
ootax A. A. AAeTHUKOBA [AAEHUKOB U AP.,
1986] u C. H. Kanryownna (1984), 661A1 paccun-
TaHbl copepKaHus okcupoB Si, Ca, u Fe B 110-
POAHBIX KOMIIAEKCaxX. COOTHOIIEHUS MEXKAY
OKCHAA@MMU B OIIPEAEAEHHOM CTEIIeHH OIIpeAe-
ASIFOT XUMHUYECKUHN COCTaB OCHOBHEIX TUIIOB
00pa30BaHMM KOHCOAUAMPOBAHHOU 3€MHOU
KOphl:  XSi0,=152,4-20,82(Vp/Vg)-2,58(K/c);
2Ca0=1,122(K/c)-0,89(Vp/Vs)-17,98; XFeO=
=33,225(Vp/V5)*~106,8(Vp/Vs)-0,0759(K/c)*+
+4,343(K/0)+33,59, Tae K/o=(Vp)*~4/3(Vg)*.

CeaeHro-
CraHoBO#

kM TeppeiH

30Ha
AJKeATYAaKCKOTo
pa3aoma

G573t 0601 | 07,0 03
| m 61,70
| 61,15 b3,8361,12

Axyraxypo-Cranogsoi

CBepeHUs O COAEPIKaHUU OKCUAOB B IIO-
POAAX 3eMHOM KOPhI BAOAL Tpoduasi Aba-
kKaH— T TeiHA@—TaTapckuii 3aAuB (puc. 3, Q)
IIO3BOAAIOT OTMETUTH, YTO IIOPOABIL CeneHTO-
CraHoBOro TeppelHa Ha rayonHax o—30 KM
IpeACTaBAEHBI HauboAee HU3KOKPEMHUCTHI-
MU PA3HOCTSAMU IIPU CPABHUTEABHO IIOBEI-
IIEHHOM COAEP’KaHUW OKCHUAOB KaAbIIHUS U
xenae3a. Huxke 30 KM 3TH OCOOEHHOCTH BHI-
pa’keHHI ellle OOAee OTUETAUBO. B BepxHell u
SMN30ANYECKU B CPEAHEH YacTIX KOPBI pas-
BUTEI IIOPOAEI C IIOBLIIIIEHHBIM COAEP>XaHUEM
KpeMHe3eMa 1 noHwKeHHbIM CaO.

3eMHasg Kopa B Ipeperax AJKyTAKypo-
CTaHOBOrO TeppeyHa II0 XUMHU3MY CAAraro-
IUX AOMEHHI ITOPOA 0oAee A epeHITupo-
BaHa. B cTBOpe meHTparbHOM YacTu OTpes-
Ka npodwuasg BBICOKOKPEMHUCTEIE (OoAee
60 %) U OTHOCUTEABHO HU3KOKAABIIMEBBIE
(2,7—4,8 %) OpPOABI Pa3BUTHI B IIMPOKOM

MoOHToA0-OX0TCKHI
CKAAAYATHINA

TeppenH

560 564 570 574 580 584 500 594mx

Puc. 3. CopeprkaHre OKCUAOB KpeMHUs (@), KaAblus (6) U JKeaeda (B) B BRIAGAEHHBIX AOMEHaX IO MPOQUAIO

Abakan—TeIHAQ—TaTapCKUM IPOAUB.
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WHTEepBaAe TAYOMH IPaKTUIeCKU OT IOBEPX-
HOCTH AO 35 KM, U TOABKO HHWKe (TAyOWH
35—45 KM) KpPEeMHHCTOCTb YMEHBIIaeTCs
[IPY 3HAUUTEABHOM IOBLIIIIEHUH COAEPIKAHUS
OKCHAOB >KeAe3a M 0COOeHHO Kaablud (9,9
17,6 % cooTBeTcTBeHHO). B 3amapHOM YacTu
ARyTAKYPO-CTaHOBOTO TEPPENHA, BKAIOYAS
APKEATYAQKCKYIO CUCTEMY Pa3AOMOB, U B BOC-
TouHOU YacTu mpocuas (cteop MK 554—578)
IOpPOABI OOAee pa3HOOOpa3HBI O COCTaBY
(puc. 3). 3pech B IIMPOKOM MHTEPBAAE TAYOUH
Pa3BUTHI KOMIIAEKCHI C TTOBBINIIEHHBIM U BhI-
COKVM COAEpP’KaHHEM OKCHAOB KaAbIUS (A0
11,68 %), xeaesa (a0 11,35 %) 1 MOHUKEHHOM
KPEMHUCTOCTBIO (A0 42—46 %).

1
2w
= =
- e
&=
53
i g
AJKYTAKYPO- e Ceaenro- MoHroao-
CraHoBoit g€ ¢  Cranopoit OxoTcKmii
KM  Teppeiin |g © | Teppeiin | IIIOBl
n

ApryHo-MaMBIHCKHI MacCHB

AHanm3 XUMUYECKOI'O0 COCTaBa BHIAEAEH-
HBIX 10 CECMHYECKUM AQHHBIM AOMEHOB B
paspese oTpeska npoduara TeIHAG—AMYP-
3eT TaK>kKe ITOKa3bIBaeT ux AU epeHIIupo-
BAHHOCTE II0 COAEPIKAHUIO OKCUAOB Kak II0
TOPU30HTAAM, TaK U IO BepTUKaAU (puc. 4).
3AECh BEIAEASIIOTCSI AB€ KPYITHBIE 30HBI MaK-
CHUMAaAbHOM U3MEHUYMBOCTH: IIepBasi OXBATHI-
BaeT 3allaAHYIO 4acTb OTPOQUAS, BKAIOYAs
Momnroao-Oxotckuti 1m1oB ([TK 2—23), BTOpas
— OOABIIYIO 4acTb ApryHO-MaMBIHCKOTO
maccuBa (ITK 27,5— 44). B AXyrAXypo-
CranoBoi obaactu (ITK 2—10), B mHTEpBare
rAyOuH 28—18 KM, HaOAIOAQETCS 30HA pas-
BUTHS IIOPOA C AHOMAABHO BBICOKUMU COAEP-

AYHBI3SIHB-
CeAeMKHHCKHI
CKAaAYaTHIH

] nosic

58,50

Si,%
>70
60-50
<40

Ca,%
>10

Fe,%
>10

<6

2 6 8 10 12 14

16 18 20 22 24 26 28 30

32 31 36 38 40 42 44 46 48 50mx

Puc. 4. CopepskaHue OKCUAOB KpeMHUA (a), Kaablius (0) U JKeAesa (B) B BRIAGAEHHBIX AOMEHaX IO MPOQUAIO
TeiHAG—AMYP3eT.
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SKaHUSIMHM OKCHUAOB KaAbITUS U JKeaesa. Hioke,
B MHTepPBaAe TAyOUH 26—37 KM, BBIAEASIETCS
AMH3a HU3KOKPEMHUCTBIX HOPOA OOABIION
NPOTS>KEHHOCTH, CEKYIIasi Ha 3TUX IAyOMHax
AJKEeATYyAQKCKYIO 30HY pa3aoMoB, CeneHro-
CraHoBOU TeppelH U 00OAacTb MOHTOMAO-
OXOTCKOTO IIBa. BLICOKOKpEMHUCTHIE TIOPO-
Abl P@3BUTHI AUIIL B CAMOM BepXHEW 4acTu
paspesa c MaKCUMaAbHOM BEIPa’KEHHOCTEBIO B
30HaxX AJKEATYAQKCKOTO pa3daoMa 1 MOHTOAO-
OxoTcKoro mBa, rae copepxanue SiO, A0-
cruraet 71—73 %.

B ApryHo-MaMBIHCKOM TeppelHe, OCO-
OEeHHO B ero BOCTOYHOM YaCTH, KDEMHUCTBIE
IIOPOABI C COAEpP’KaHUEM OKCHAA KPEeMHUS
BEIIIE 60 % IIOAYIHAY 3HAUYUTEABHO OOABIIIee
Pa3BUTHE, YTO COTAACYETCS U C TIOHW>KEHHBIM
CoAepsKaHMeM OKCUAOB KaAblivs B HUX. [Toa-
CTUAAIOTCS 9TU 00pa30BaHUs AUH3aMM HU3-
KOKPEMHUCTBIX IIOPOA, C BEICOKMMHU COAEpKa-
HUSMM OKCHAOB KaAbLIMS 1 JKeaesa.

HecMoTps Ha OTHOCHTEABHOCTH pPaccyu-
TAHHBIX COAEP)KaHMU B AOMEHaX OKCHAOB
KPEMHHUS, KaAbIIUS U JKeae3a, IOAyUYeHHbIe
AAHHBIE MOTYT B OIIPEAEAEHHOM CTEeIleH! OT-
Pa3uTh COCTaBBI OCHOBHBIX TUIIOB KPUCTAA-
AWYECKUX IOPOA KOHCOAUAWNPOBAHHOM KOPHI
B pa3pe3ax pacCMaTpUBaeMbIX OTPE3KOB I'e0-
TPaBepCoOB.

IlerpoxumMuyecKuii cocraB HOPOAHBIX
KOMITA€KCOB KOHCOAHAHPOBAHHOH 3€MHOH
KOpBI BAOAB OTPE3KOB PerHOHaAbBHBIX CEeHC-
MHYeCKHX IPOo@PUuAeH. ANt IOCTPOEHUS reo-
AOTO-TeO(PU3NYECKUX (IIETPOXUMUYECKUX)
pa3pe3oB 3eMHOM KOPHI peruoHa OBIAW HC-
IIOAB30BAHHI:

— CBEAEHUSI O CKOPOCTSIX IIPOAOABHBIX
CeMCMUYECKUX BOAH B KOHCOAMAWUPOBAHHOM
KOpe Kak B CTBOpPax pacCMaTpUBaeMBIX I'eo-
pr3myecKux NPoPUAe, TaK U APEBHUX IIAQT-
¢opM BOOOIIE C yIeTOM PaCHpPOCTPaHEHUS
OCHOBHBIX II€TPOXMMHYECKUX TUIIOB IIOPOA
o rayouHam [Christensen, Mooney, 1995];

— COOTHOIIEHUS MEKAY PacCUUTaHHBIMA
COAEPIKaAHMSIMU B AOMEHaX OKCHAOB KPEMHUS,
KaAbIVs U JKeAe3a B CDaBHEHUN C UX CPEAHU-
MM COAEPIKaHUSIMM B OCHOBHBIX THUTIAX IIOPOA,
AOKeMOPHUNCKON KOHCOAUAMPOBAHHOU 3€eM-
HOU KOPBI, HA3BaHMsI KOTOPHIX 3aMMCTBOBAHbI
n3 [[lerporpacduueckunii..., 2009];

TI'eogpusuueckutl xyprnar Ne 4, T. 39, 2017

— ob1IIMe TPEeACTaBAEHUS O 3aKOHOMEPHO-
CcTIX (DOPMUPOBAHUSA 36MHOU KOPHBI OT PaH-
HETO apXes A0 HaCTOSIIErO BpeMeH!.

Kak m3BecTHO, ApeBHUe MeTaMopduuie-
CKUe KOMIAEKCHI B paMKaX CBUT U Ppopma-
UM OOBIYHO coAepsKaT 5—10 TUIIOB OPOA,
COOTHOIIEHUST MeXXAY KOTOPBIMU BapbUpPY-
IOT B IIMPOKUX IIPEAeAdX, a MHTPY3UBHBIE
KOMIIAEKCBEI, KaK MPaBUAO, MHOTO(a3HBIE,
pacCcAOeHHBIEe M TaKykKe BKAIOUAIOT B Cebs
HECKOABKO IIETPOXMMHUYECKUX TUIIOB IIAYTO-
HOTeHHBIX 1 BYyAKQHOTeHHBIX pazHocTell. [1o-
CKOABKY OCAAKOHAKOIIACHHE U MeTaMOP(U3M
B pa3HOE BpeMs TPOUCXOAUAU B OAM3KUX T'eo-
AMHAMUYECKUX YCAOBHUSIX U B OIIPEAEAEHHBIX
oObeMax IIPOCTPAHCTBA, TO UX CPEAHUHU TIe-
TPOXUMUYIECKUM COCTaB AOAJKEH HEKOTOPBIM
00pa3oM OTpa’kaThCsl B re0PU3NIECKUX T1a-
pamerpax. To jKe camMoe KacaeTcsi U UHTPY-
3WUBHBIX KOMIIAEKCOB TOPoA. BMecTe ¢ Tem Ha
Te UAU UHBIE ADEBHUE MeTaMOp(uIecKre n
TPAaHUTOUAHBIE ACCONUALMU IIOPOA MOTYT
HAKAAABIBATLCSI AQUKOBBIE CEPHUU APYIOTO
COCTaBa, YTO COOTBETCTBEHHO MTPUBOAUT K
HEKOTOPOMY M3MEHEHHIO MeTPOXUMUM II0-
POA, BEIPa’KEHHOM B BAPUAITUSTX COAEPIKAHUSI
OKCHAOB, IpeXkAe Bcero xxeaesa. Ocoboii ne-
CTPOTOM XUMUYECKOTO COCTaBa PAa3AUIAIOTCS
CAO’KHBIE THOPHAHBIE TOPOAHBIE aCCOITUAITAN
Ha YPOBHE CpeAHeU KOpbI, KOTOPLIE MOTYT
OBITL TPEACTaBAEHBI ITapareHe3ncoM TIpa-
HOAMOPUTOB, AUOPUTOB, TaOOPO-AUOPHUTOB,
CUEHUTOB, TPAHOCUEHUTOB C PA3HBIMU IIO
00BEMY CKHAAWUTAMM METAKOMIIAEKCOB AO-
KeMOpHUMCKOro cyocTpara.

KoMnaeKCHEINV aHaAW3 MaTepPHUAAOB ITI03BO-
AUA BBIAEAWTH B pa3pe3e KOHCOAUAMPOBAH-
HOU KOPHI B CTBOPE OTPE3KOB Te0TPaBepCoOB
JeThIpe MeTaMOop(PUIECKUX KOMIIAEKca TO-
POA, TPU MAYTOHUYECKUX KUCABIX, TPU IIAY-
TOHWYECKUX TUTIaOUCCAABHBIX CPEAHETO CO-
CTaBa, ABa ByAKAHO-IIAYTOHMYECKUX OCHOB-
HOTO COCTaBa W OAWH CAOJKHBIM BYAKAQHO-
IAYTOHUYECKNUU yABTPAOCHOBHOTO COCTaBa
Pa3sAMYHOU CTENeHU IIeAOYHOCTHU. [ToMmuMo
OCHOBHBIX TTETPOXUMHNYECKUX TUIIOB TTOPOA,
B BepxXHEHW YaCTU TeOAOTMUECKOTO paspesa
BBIAEAEHBI 0CaAOYHO-BYAKAHOTEHHBIE KOM-
IAEKCHI IIOPOA 3EA€HOCAQHIIeBOM aluu
MeTaMOp(du3Ma C TeAAMU aHAE3UTOOA3aAb-
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TOB; OCAAOYHO-BYAKAHOT'€HHBIE KOMIIAEKCEI
C KPEMHUCTBIMU OCAaAKaMU U KUCABIMU 3-
dy3uBamMu; OCapOYHBIE W BYAKAHOTI'€HHO-
OCaAOUHBIE CAAOOAUTU(DUITUPOBAHHBIE KOMTI-
AEKCHI BEPXHETO ITaAe030s ¥ Me30-KalHO0304,
BBITIOAHSIFOTIIE AEMPEeCCUU W HaAOKEHHBIe
MOAOABIE BIIAAWHHI.

Memamopguueckue KOMNAEKChl NOPOg.

1. KoMOAeKkcbl OCHOBHOTO COCTaBa HOP-
MaAbHOM IEAOTHOCTH, HEAOCHITITEHHBIE TAN-
HO3eMOM, THUIIa ABYIIUPOKCEH-IIAaTHOKAQ30-
BBIX KPUCTAAWUECKHUX CAQHIIEB, FPaHaT-ABY-
MMMPOKCEH-TINAaTUOKAA30BBIX CAQHIIEB, TUTIED-
CTEeH-TIAaTUOKAA30BBIX KPUCTAAAOCAQHIIER):
48—51 % SiO,; 7—9 % CaO; 6—12 % FeO.

2. KoMOAeKChl TOPOA CpepHero CocTaBa
am@puboAuTOBOM (anum MeTamMopdusma,
THIIa THENCOB OMOTUTOBBIX, I'PaHAT-OUOTH-
TOBBIX, POTOBOOOMaHKOBO-OMOTUTOBBIX, CUA-
AMMaHUT-KOPAVEPUTOBBIX W MUTMATUTOB):
59—63 % SiOy; 2—5 % CaO; 3,5—6 % (r0 8)
FeO. 3pech 5Ke OTAABHO BLIAGAEHEI OAOKH,
IIpeACTaBAEHHBIE, CYAS II0 BCeMy, IHelca-
MU, KPUCTAaAAUIECKUMU CAQHIITaMU KHCAOTO
U CPEAHEero CoCTaBa THIIAa ABYCAIOASHBIX,
rpaHaT-CUAAMMAHUT-OMOTUTOBBIX, TpaHaT-
O6uOTUTOBRIX: 65—72 % SiO,; 1—3 % CaO;
2—5 % FeO.

3. KoMnaeKkchl TOpoa CpepaHero cocra-
Ba HOPMAABHOM IIEAOYHOCTH I'PaHYyAWUTO-
BOU panuum MeTamopduiMa THUIla OUOTUT-
ABYIIMPOKCEH-TIAATUOKAQ30BBIX KPHUCTAANO-
CAQHIIEB, I'PAHAT-ABYIMPOKCEHOBBIX KPUC-
TAaAAOCAQHITEB, KOPAVEPUT-TUIIEPCTEH-TIAA-
TMOKAAQ30BBIX C TeAaMM MeTaba3uToOB: 54—
56 % SiO,; 7,3—7,5 % CaO; 8,2—8,6 % FeO.

4. Kucable mopoabl aMpPuOOAUTOBOU (ha-
MY MeTaMop(r3Ma, MUTMATUThI, TPAHUTON-
ABL: 68—74 % SiO,; 1—3 % CaO; 0,5—2,5 %
FeO. TlayroHmueckre m runabHCCaABHBIE,
BYAK@QHUYECKHE KOMIIAEKCHI IIOPOA,.

Kucabie naymonuueckue nopogal.

1.'paHOAMOPUT-AUOPUT-CUEHUTOBBIN
KOMIIAEKC NAYTOHUYECKUN (YCAOBHO IO3A-
HEeCTaHOBOM), BEPOSITHO, C AAKaMU AOAEPU-
TOB: 58—61 % SiO,; 4,5—6,7 % (~4,5) CaO;
6,3—9,8 % (~6,5) FeO.

2. TOHAAUT-TPOHABEMUT-TPAHOAUOPUTO-
BBIM KOMIAEKC: 63—68 % SiO,; 2—6 % CaO;
0,3—4,5 % FeO. B poanHOM OAOKe TaK’Ke BEI-
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AEAEHBI KOMIIAEKCHI ITOPOA, IPEACTABACHHEBIE
CAQHIIEBBIM CyOCTPATOM OCHOBHOT'O COCTaBa,
WHBEIIMPOBAHHOTO TOHAAMTOBBIM MaTepHa-
AoM: 58—63,5 % SiO,; 5,5—6,6 % CaO; 6,0—
7,5 % FeO.

3. IHTpy3uBHBIE TPAHUTHl, MUIMATUTHL:
68—73 % SiO,; 1—2,5 % CaO; 0,3—2 % FeO.
[Tpu Goaee BEICOKUX COAEPIKAHUSX KpeMHe-
3ema (A0 78 %) ¥ MUHMMAABHBIX COAEpPIKa-
HUSAX OKCUAQ KaAbLIWA U KeAe3a B BEPXHUX
30HAX KOPbI BLIAEASIIOTCS KHUCAble BYAKaHO-
reHHble 3(py3UBEL U TY(HL.

CpegHue nAymoHnuueckue U runabuccaib-
Hble KOMNAEKCHL.

1. KoMIIAEKCEI ITOPOA CpeAHEero CocTaBa
THIIa KBapLeBbIX AUOPUTOB C AAUKaMU AOAe-
puToB: 57—64 % SiO,; 1—8 % CaO; 0,7—7 %
FeO.

2. KoMIAeKCEL ITOPOA CpepHero CocTaBa
THIIa AMOPUTOB, MHOIAQ C AAUKAaMU AOAEPU-
TOB: 53—58 % SiOy; 4—9 % CaO; 3—6 % FeO.

3. KoMmaekc mopop, rabopo-AOpPUTOBOTO
cocraBa: 53—54 % SiO,; 7—8 % CaO; 9 %
FeO.

OcCHOBHble NAymMOHUYEeCKUEe U ByAKQHUYe-
CKUe KOMILAEKCh.

1. OCHOBHBIE INYyTOHUYECKHE KOMIIAEKCHI
HOPMaABHOM LIEAOYHOCTH, rabOPOUABI pas-
HOTO cocTaBa: 43—52 % SiO,, 8—18 % CaO;
2—15 % FeO. K paHHOMY NIETPOTHITY OTHE-
CeH 1 KOMIIAeKC KPUCTAAAMYECKUX CAQHIIEB
Y THeMCOB, MHTPYAUPOBAHHBIX B PA3ANYHON
CTEeIeHW OCHOBHBIMU MaduTaMu (Xapak-
TePU3YIOTCS IMOHWXKeHHBIMU Vp<6,6 KM/C U
HOBBIIIIEHHBIM COAepIKaHUeM KpeMHe3eMa
~53—55 %).

2. OcHOBHBIE ByAK@aHUUYECKHE KOMIIAEKChI
HOPMAABHOU M IIOBBIIIEHHOM IIEAOYHOCTHU
Tuia 0a3arbTOB, MIMKPOOA3aAbTOB, HAATHO-
0a3aAbTOB, MIEAOYHBIX 6a3aABLTOB: 45—52 %
SiO,, 5—12 % CaO; 6—12 % FeO.

YabmpaocHOBHblE NAYMOHUYECKUE U BYA-
KaHUYecKue KOMNAEKChl HOPMAAbHOU UW,eA0U -
HOCIU U WeAOUHbLe.

CopeprKaT HIMPOKUM CIIEKTP TOPOA OT K-
KPUTOB, (DEPPOIMKPUTOB 1, BO3MOKHO, MEAN-
AWUTHUTOB, HePEAEHUTOB AO AYHUTOB, rapLoyp-
TUTOB, BEPAUTOB, UMOAUTOB U T.II., KOTOpPBIE
XapaKTepU3yIoT pa3HOBpeMeHHbIe MHOroda-
30Bbl€ PACCAOEHHBIE UHTPY3UHU PA3HBIX TAY-
OWH BBIIIAABACHUSA, OPHUOANTOBBIE KOMIIAEKCEI
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[TaA€OOKEaHNUEeCKOU KOPEL. YCpeAHEHHEBIe
COAEPKaHMs PACCYUTAHHBIX OKCHAOB B 3a-
BUCHUMOCTH OT IIIEAOYHOCTU TIOPOA COCTaBUAU:
35—44 % SiO,; 6—14 % (0,2—2) CaO; 4—12%
(3—06) FeO.

OnpepereHHBIM KpUTEPUEM ITIOANHHOCTH
BBIAEAEHHBIX IIETPOXUMUYECKIX KOMIIAEKCOB
MOJKET CAYKUTE COIIOCTaBAEHME COCTaBa OAo-
KOB B O0AQCTH NTepecedeHns re0OPpU3ndeCKUX
npoduisen. B mpeperax KOpbl AJKYTAKYPO-
CTaHOBOrO TeppeliHa nepecedyeHne Ipodu-
A€M ¥ IPUXOAUTCS Ha CTBOpP mHTepBara [TK
8—10 mpocursa TerHAa—AMYpP3€eT U CTBOP
I[NK 541—544 npodpura Abakan—IBIHA—
Tarapckuii npoAnB. Ha reonornueckom Kapre
pervosa (puc. 5) BUAHO, UTO B AQHHOM Yy3Ae
apxelckue MeTaMop@UUYeCKUe THEeMChH u
KPUCTAAMMUUYECKHUE CAAHIBI AJKUTAAAMHCKOM
CBUTHI IPOPBaHBI MHOTO(A30BLEIM IIO3AHE-
CTaHOBBLIM OATOAUTOM I'PAHOAVOPUT-AUOPUT-
CHUEeHUTOB. B cBs3u ¢ TeM, uTO npopurb Aba-
KaH— ' BIHAQ—TaTapCKUU IIPOAWB B OOABIIIEN
CTelleHNU IlepeceKaeT MeTamMopduieckue
IIOPOAHBIE KOMIIAEKCHI, @ IPOPUAL TEIHAQ—
AMyp3eT — IOPOABI UHBEKIIMOHHOTO OATOAN-

TQ, Ha IIETPOXMMHUUYECKHNX pa3pe3ax U oTpa-
KEeHO pa3AWuMe B COCTaBax BepxHeu 15-Ku-
AOMETPOBOM KOPHI, 9YTO He IIPOTUBOPEUYUT
0o01I1eM reOAOTUYECKOM CUTYAINU U BEIASAEH-
HBIM KOMIIAeKCaM. Tak, U3 puc. 6 U 7 CAepyeT,
YTO HVKHSS W CPEAHSISI YaCTHU KOPHI IO CO-
CTaBy COBepIIEeHHO UACHTUYHEI.

TakuMm 00Opa3oM, BBIIOAHEHHBIE HCCAe-
AOBAHUSI IIO3BOAUAM BIIEPBBIE AAST AQHHOTO
pervoHa IOCTPOUTHL AOCTATOYHO OOOCHO-
BaHHbIE IIETPOXUMUYECKUE Pa3pe3hbl 3eMHOMU
KOPBI, KOTOPBIE MOTYT CAY’KUTH OCHOBOM AAST
CO3AQHMS TE€OAOTO-TeO(DU3UIECKUX MOAECAEH,
OTPA’KaIoIIUX IIOCAEAOBATEABHOCTL (hop-
MHUPOBAHUA BellleCTBEHHO-(hOPMaOHHBIX
KOMIINEKCOB U MECTO PYAOT€HEPUPYIOIINX
IIPOILECCOB B UCCAEAYEMOM T'€OAOTHUYECKOM
IIPOCTPAHCTBE.

OrtpaskeHHe IeTPpOXUMHYECKOro cocTaBa
KOHCOAHAHPOBaHHOH KOPbI B BEI[eCTBEHHO-
IMOPOAHBIX KOMIIAEKcaXx MPHIIOBEPXHOCTHBIX
obpa3oBaHHI H KpaTKasi HCTOPHSI CTaHOBAE-
HHS U IIpeobpa3oBaHNsI 3eMHOH KOPBI pac-
cMarTpuBaeMori TeppuTopHHu. [1Iporeccshl cTa-
HOBAEHUS U IIpeoOpa3oBaHus 3eMHOU KOPHI

Puc. 5. Obracts nepeceuenus npoduiett 'C3 Ha reoArOTHUECKON KapTe PeTHOHa.
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AOAKHBL B TOU UAM MHOM CTEI€HU HaXOAUTh
CBO€ OTpa’keHUe B COCTaBe BEIeCTBEHHBIX
KOMIIAEKCOB, BEIXOASIINX Ha 3€MHYIO IIOBEPX-
HOCTBH B 30HaX IIPOAOJKEHUSI OTPE3KOB CEeHC-
MHuecKux npodurer. Hac, npexae Bcero,
WHTEePEeCYIOT IpeoOpa3oBaHUsA AOKEMOPUA-
CKOM KOPHI B IAAE€030MCKO-M€e3030MCKOe Bpe-
MsI B IPEAEAAX TPeX OCHOBHBIX TEPPENHOB, B
KOTOPBIX I COCPEAOTOYEHBI MECTOPOKAEHUS
30A0Ta U COMYTCTBYIOIINX €My METAaAAOB.

Ipodpurr Abakan—Tbringa—Tamapckul
3aauB (puc. 6).

BaoAb TpohUAS TPUITOBEPXHOCTHEIE 00-
pasoBanusa cyocrpaTta CeaeHro-CTaHOBOIO
TepperHa IIPeACTaBACHLI apXEVCKUMHU U I1a-
A€O0IIPOTEPO30UCKMMYU MeTaMOP(PUIeCKUMA
KOMIIAEKCAMU (COCTaB U IIpeAlloAaraeMble
BO3pacCTHBIe PyOeykM yKa3aHbl B A€T€HAE K
Kapre [[ocypapcTrBenHas..., 2009]), ApeBHe-
CTQHOBBIM I[IAATMOI'PDAHUTAMU (pyARlzds) u
IIO3AHECTAHOBBIMM T'DAHUTOUAAMU syPRll?
(cyOurenoYHBIe TPAHUTHI, CHUEHUTHL, TPAHOAU-
OpUTHL, TPAaHUTHL). B mocAepHmEe TOABL Cpepn
I'PAHUTOMAOB APEBHECTAHOBOTO 1 ITIO3AHECTa-

Ag, mTan
0_

HOBOT'O KOMIIAEKCOB IIOPOA BEIAEAEHEI IITUPO-
KHe IIOASI Pa3BUTHS I'PAHUTOUAOB IOPCKOTO
u MeAoBoro Bospacta [KoroB u Ap., 2014 u
Ap.], B CBSI3W C 4yeM OTHeCeHVe YKa3aHHBIX
KOMIIAEKCOB K HIJKHEMY apXelo U ITaAeOIpo-
TEPO30I0 AOCTATOYHO YCAOBHO.

ApxXencKO-NIareoIpPOTEePO30UCKHEe KOM-
IIAEKCHL IIOPOA B IIPEAEAAX OTPe3Ka IPOHUAS
IPOPBaHBl PEAKUMM I'DAaHUTAMU CpPEAHEro-
BepxHero kapb6ona (ITK 492); AyunaCKMMUI
MapuT-yAbTpaMA(GUTOBEIMUA ~ UHTPY3USIMU
(TTK 498, 519) rab6po, TUPOKCEHUTOB, TOPH-
OAEHAWTOB U ITEPUAOTUTOB (2481 MAH AeT)
[Byuko u Ap., 2008] 1 TOKCKO-aATOMHUHCKUM
KBapIeBO-AMOPUTOBEIM KOMIIAEKCOM (238+
12 MaH AeT) [CarbHUKOBA U Ap., 2000].

B obnaxxenuax (ITK 490, 497, 496—499,
500, 502, 505, 511, 514, 515—517, 521—522)
OTMEYalOTCsl BBIXOABI WHTPY3UBHBIX IIOPOA
aMaHaHCKOI'O KOMIIAEKCA CpeAHEeM IOpHI
(162,6£1,4 maH AeT O paHHBIM U-Pb paTh-
poBaHMs OUPKOHOB). AMaHAHCKUNU MHOIO-
(a30BBIY MOHITOHUT-I'PAHUTOBBIM KOMIIAEKC
IpEeACTaBAEH ANOPUTAMU, KBaPL,eBBIMU AUO-
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Puc. 6. ITeTpoxuMuyecKuii pa3pe3 3eMHOU KOPHL B CTBOPE OTPe3Ka reoTpaBepca
Abakan—TBIHA@—TaTapCKUM IPOAUB.
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puTamMu, KBapleBbIMU MOHIIOHUTaMU, HTHOTAQ
rabbporpaMy; 'paHOAMOPUTAMHY, TOHAAUTA-
MM, CUEHUTAaMU, B TOM YHCA€ IIeAOYHBIMU;
AEUKOTPaHUTaMHU, KBapIleBbIMU CUEHUTAMY,
CyOIIleAOYHBIMU AeUKOIpaHuTaMu. Aasg 00-
pa3oBaHUA MPEACTABAEHHOTO KOMIIAEKCA
IOpOA HEOOXOAMMBI TUOPUAHBIE MAarmhl,
opMuUpyIOIIHeca 3a CYeT IINABAEHUSI Me-
TaMOP(PUYECKUX MOPOA MOA BO3AEUCTBUEM
MaHTUWHBIX PAacnAaBoOB. VI AeMCTBUTEABHO,
Ha YpOBHE CpeApHEeM KOHCOAMAWPOBAHHOU
KOPBI OTMEYaroTCsI AOMEHEI IIOPOA CPEAHETO
COCTaBa, Pa3BUTHIE C TAYOUH OT 12 p0 23 KM
(B 10r0-BOCTOYHOM YacT A0 30 KM) «ITOATTH-
paeMble» AOMeHaMHU TOPOA OCHOBHOT'O U YAb-
TPAOCHOBHOT'O COCTABaA.

3aBepInaeTcsd IeOAOTHYEeCKOe pa3BUTHE
paccMaTpuBaeMOM YaCTH 3€MHOM KOPEI IIPO-
IIeCCOM BHEAPEHUS CyOBYAKAHUUYECKUX Tpa-
Xn0Aa3aAbTOB, TPAXUAHAE3U0Aa3aAbTOB U TPa-
XUAUTIAPUTOB MHETMPCKOI'O KOMIIAEKCA PaH-
HEeMEeAOBOI'O BO3pacTa. ByAKaHUTHI, HApAAY
c TydamMu, OTMeYaroTCs CpEeAN TEPPUTEHHBIX
OCAAOYHBIX KOMIIAEKCOB HUJKHETO MeAa.

Celicmnueckuil npocguab B parioHe [1K

Ag, mTaa

522,5—534 NpOXOAUT IPAKTUYECKH BAOAB
30HBI AJKEATYAAKCKOTO pa3aoMa. B moBepx-
HOCTHBIX yCAOBHSIX OOHA>KaIOTCSI YCAOBHO-
APEBHECTaHOBEIE ITAATUOI'PAHUTEI ¥ IIO3AHEe-
CTaHOBBIE KHMCABIe KOMIIAEKCHI, IIPOPBaHHbBIE
CyOIIeAOYHBIMY TPAHUTAMU U A€MKOTPAHUTA-
MM aMaHaHCKOI'O KOMIIAEKCa CPeAHeN I0PHL, a
TaK>Ke MOHIIOHUT-I'PAaHUTOBBIM aMyAKUKaH-
CKMM KOMIIAEKCOM BepXHeH I0pHl. B cTBOpe
pasaoma Ha rayomHax 15—30 kM pukcupy-
FOTCSI AOMEHBI OCHOBHBIX U YABTPAOCHOBHBIX
IOPOA, 0a3uPUITMPOBAHHEBIN KOMIIAEKC MeTa-
MOP(UYIECKUX ITIOPOA ¥, HAKOHET], Ha YPOBHE
35—42 KM yABTPAOCHOBHBIE KOMIIAEKCHI.

C I'lK 534 po TIK 578 npoduab nepece-
KaeT IOro-BOCTOYHYKO YacCTb AJKYIAJKYPO-
CranoBoro TtepperiHa. Ao [TK 546 B cTBOpe
IPO(MUAST — BBEIXOABI HUJKHEAPXENUCKUX Me-
TaMOpP(PUIECKUX KOMIIAEKCOB, IPe0OAaAAIOT
KHUCABIE ITaA€OIIPOTEPO30UCKIE KOMIIAEKCHI
IIOPOA.

Aanee po TTK 558 yrke AOMUHUPYIOT apXei-
CKHe 00pa30BaHU4 (CMOTPU AETEHAY K KapTe
[TocyaapcTBenHas. .., 2009]), a c [IK 558 u a0
583 mpodUAE ITepeceKaeT MPEenMYIeCTBEH-
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Puc. 7. IleTpoxuMuuecKui pa3pes3 3eMHON KOPHI B CTBOPe OTpe3Ka reoTpasepca TelHAa—AMYyp3eT.
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HO KallHO30MCKHeE OCaAOUYHO-BYAKAHOT€HHEBIE
OTAOJKEeHUsI HaAOKeHHOU BepxHe-3elickon
penpeccuu. B nnTepBare 1K 538—545 Ha
IIOBEPXHOCTU APEBHHE MeTaMopduueckue
KOMIIANEKCBI IIPOPBAHLI TYKYPUHI'DCKUMU
IrpaHUTaMU BEepXHEM IOPbI—HI)KHETO MeAa
— 145%5 (yPRlltz Ha Kapte). Ha rpaunuiie c
BIIQAWHOM MeTaMOp(@UUYeCKHe KOMIIAEKCHI
IIPOPBAHBI APEBHECTAHOBBIMU I'DAHUTAMU U
IPAHOAVMOPUTAMU BepXHEU IOPBI—HUKHETO
MeAa.

B cTBOpe pacmpocTpaHeHUs apXeuCcKuX
MeTaMOpP(PUYECKUX ITOPOA BEPXHSIST KOHCO-
AMAMPOBAHHAas Kopa nepepaboTaHa cAaabo u
[IpeACTaBA€HA IPENMYIeCTBEHHO MeTaMop-
CI)I/I‘{eCKI/IMI/I MmeTpoxXmMHnNiYeCKMMU AOMEHAMU.
BMmecTe ¢ TeM HMKHSS KOopa AJKYIAKYpO-
CTaHOBOrO TeppelHa CAOKEeHA YABTPAOCHOB-
HBIMU KOMIIAEKCAMU ITIOPOA, CMEHSTIOIIMMUCS
Ha rayonHax 25—30 u 30—37 KM pAo0OMeHaMu
C IMIOPOAAMHU OCHOBHOT'O COCTaBaA.

B ctBOpe TIK 554—562 Ha rayOuHax oT
3—4 KM 1 A0 TAYOUH 18 KM B KOHCOAMAUPO-
BAHHOU KOpEe OTMeYaeTCsl MOIIHBLIM AOMEH,
BBITIOAHEHHBIA IIOPOAHBEIMKM KOMIIAEKCAMU
THUIIA AMOPUTOB C AQVKaM# AoAepuToB. Ha mo-
BEPXHOCTB BEIXOAAT 'PAHOAMOPHUTEI BEpXHEN
IOpBI—PaHHEro MeAa.

Ao rpanHuIisl ¢ MOHTOAO-OXOTCKUM CKAQA-
yaTheIiM 1osicoM (I[TK 578) B BepxHell KOHCO-
AMAMPOBAHHOU KOpe IPeoOAaAQIOT TOPOABL
CpeAHero COCTaB THUIIa AMOPUTOB, IOACTHAQE-
MBbIe Ha YPOBHE CpeAHeN KOpEI Tab0ponpaMu
U CUABHOOA3U(PUIIMPOBAHHBIMU MeTaMop(du-
YeCKMMU KOMIIA€KCaMU. ApXelcKue MeTa-
MOP(UTHI HUJKHEN KOPBI B CTBOPE paccMa-
TPUBaEeMOI'0 MHTEPBaAd CMEHSIOTCS B HU3aX
reOAOIMUeCKOTO pa3pesa yabTpaMaduTamMu.

OcHoBaHue MOHTOAO-OXOTCKOTO IIOS-
Ca, KaK M CAEAOBAAO OKMAATH, BHEIIIOAHEHO
OCHOBHBIM BYAKAHOT€HHBIM KOMIIAEKCOM,
CMEHSIOIINUMCS MHOTOa30BLIM rabOpPOUA-
HbIM. BepxHsa KOHCOAMAMPOBAHHAS KOPaQ,
IepeKkphITasg ocapkamMu BepxHe-3elickon
BIIQAVHBI, CAOJKEeHa MeTaMOpCpI/ISOBaHHLIMI/I
U I'PAHUTHU3NPOBAHHBIMU KMCABIMY KOMIIAEK-
caMu 0OAACTeN CHOCA.

Ipodurr Teinga—Amyp3sem (puc. 7).

B cBoem Hauane BAOAL IIpOpUAS Ha IIO-
BEPXHOCTb AJKYraAKypo-CTaHOBOU OOAACTH
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(TTK 2—12) BBIXOAAT apXelcKue MeTaMop-
duueckue oO6paszoBaHus, IPOPBAHHBIE I'Pa-
HUTaMM ¥ CHEHUTaMU TYKYPUHIPCKOI'O KOM-
IIAEKCa BepXHel opbl—paHHero meaa. [1o-
CAeAHVE, B CBOIO OUePEAb, TPOPBAaHBI CUEHU-
TaMU ¥ AMOPUTAMM THIHAMHCKO-0aKapaHCKUX
o0Opa3oBaHUl paHHEro Meaq, a B creope 1K
2—3 OTMeuYaroTCsd M BBIXOABI TPAHUTOUAOB
TOKCKO-CMBAKaAHCKOTO TI'PAHOAMOPUTOBOIO
KOMIIAeKCca YK, ts (KBapueBble MOHIIOHUTEI,
MOHIIOHUTBI, ANOPHUTHL, KBapIieBble CHEHUTHI,
CyOIlleAOYHEIEe TPAHUTEI).

BBIXOABI Ha HOBEPXHOCTH ME3030MCKUX
LIIEAOYHBIX TPAHUTOMAOB M HMHTPY3UBHBIX
IIOPOA CPEAHETO COCTaBa XOPOIIO COTAACY-
FOTCSI C IETPOXMMHYECKHUM COCTaBOM I'AyO1H-
HBIX AOMEHOB. AaHHAasi COTAaCOBaHHOCTD OT-
paKeHa A0 rAyOuH 17—18 KM KOMIAEKCOM
MeTaMOpP(PUUIECKUX IIOPOA CPEAHEr0 COCTa-
Ba, UHTPYAUPOBAHHBIX AAWKOBOU CepHueH
OCHOBHOTO cocTaBa. Ha ypoBrHe 18—28 xm
duKcupyeTcs AOMEH IIOPOA YABTPAOCHOB-
HOTO COCTaBa, a HU’Ke — KOMIIAEKCHI OCHOB-
HOTO COCTaBa, BHEADEHHBIE B MeTaMOP(UTHL
apxed. Ha cTeIKe AJKeATyAaKCKOM 30HBI pas-
AoMOB ¢ CeneHro-CraHoBbIM TepperiHOoM (ITK
11—12) Ha TOBEPXHOCTH OTMEYAIOTCS BBIXO-
ABI XyAQUUHCKOI'O 'PAHUT-TPAHOAMOPUTOBOTO
KOMIIAEKCa TO3AHEeN IOPBI-PaHHero MeAa.

Teppuropuss Ceaenro-CTaHoOBOro Tep-
peliHa IepeceKaeTcsa NpoduAeM B CTBOpe
[MTK 12—19. Brixopgmiue Ha HOBEPXHOCTb
apxenckue MeTaMop@UuyecKue KOMIAEKCHI
IIPOPBAHEI rab0PO-ANOPUTOBEIMU UHTPY3USI-
MM NUKaHCKOT'O KOMIIAEKCa HUKHEN IIepMU Vv
dPp; (ITK 15,51 18—19,5) u HLKHETpHUAaCo-
BBIMM TOKCKO-aATOMMHCKHUMH KBapleBbIMU
amoputamu [Copokus, 2005].

B wunTepBanre (I'K 14,3) oOHa>karoTCH
MaCCUBBI IIEPUAOTUTOB U TabOPO pa3HOBO3-
PacTHOTO AYYaHCKOTI'O KOMIIAEKCAQ, CYAS IIO
IIOCAEAHUM U30TOIMHO-T€OXPOHOAOTUYECKUM
AQHHBIM, BEPXHEIOPCKOTO BO3pacTa 1 rpaHu-
TOMAOB TYKYPHHIPCKOTO KoMIAekca (J-K,)
(TTK 12—14). B HaAnO>KeHHOU BEPXHEIOPCKO-
HIKHeMeAoBoU penpeccun ([TK 155—18)
OTMeYaroTcsa TY(PMUTEL CPeAr TEPPUTEHHBIX
TIOPOA CTPEAKUHCKOU CBUTHI.

BepxHsisi KOHCOAMAVMPOBaHHAasI Kopa Ha
oTpe3ke Npoduasg A0 8 KM IIpeACTaBAEHA

TIeogusuueckuti xypraa Ne 4, T. 39, 2017



OTPAKEHUE UCTOPUH ®OPMUHUPOBAHUA KOHCOAUAMPOBAHHOM 3EMHOM KOPEHI ...

I'PAaHOAVOPUT-CUEHUTOBBIM KOMIIAEKCOM I10-
POA C A@iKaMu OCHOBHOTO cocTaBa. [loacTu-
AdeTcsd AOMeH A0 TAYOWH 18 KM KOMIIAEKCOM
IIOPOA, THIIA TabOPO-AMOPUTOB (BBEICOKOE CO-
AEePJKaHUe JKeae3a), a Ha IAyOrHax 22—28 KM
oTMedaeTcs OAOK 0a3uPUIIMPOBAHHBIX
KBapleBBIX AMOpUTOB. Kopa Ha rayOmHax
23—35 KM IpeACTaBAeHA TpeMs AOMeHaMu
OCHOBHOTO COCTaBa M yAbTpaMaUTaMUu B
HUJKHEU Kope.

Mouroaro-OX0oTCKUU IIIOB Ha IIpodure
I'C3 c rAyOuHEL ~17 KM BEIpa’KeH Pa3AOMOM,
naparomm 1mop Ceaenro-CTaHOBOM TeppeiiH
U Pa3AEASIONIUM AOMEHBI Pa3AUYHOIO IIETPO-
XHUMHUUYeCKOro cocraBa. Ha ypoBae 17—8 km
OTMeYaeTCsd BBICOKOCKOPOCTHOM OAOK YAB-
TPAOCHOBHBIX IOPOA. MO’KHO HTPEAIOAO-
KUTb, YTO HaAWYHE TAaKOTO OAOKa B CTBOpPE
Monroao-OX0TCKOTO IIBa CBSI3@HO C 9KCIY-
Manuel o(puOAMTOBOU KOPHBI ITAACOOKeaHa Ha
YKa3aHHBIE YPOBHU IIPU 3aKPBITUMN IIOCAEA-
HEro B pe3yAbTaTe KOAM3UHU. BepxHsis Kopa,
KaK 1 Ha TPEABIAYITEeM IIPO(PUAE, BEIITIOAHEHA
IPAaHUTU3UPOBAHHBIMU KOMIIAEKCAaMU OOAa-
CTel CHOCA.

ApryHo-MaMBEIHCKUN TEPPEUH B CTBOPE
npoduag TeIHAG—AMYpP3eT Ha IOBEPXHOCTHU
MEePEKPHIT HEOOABIIIUMU 10 PaCHpPOCTpaHe-
HUIO OCAAOYHBIMU KOMIIAEKCaMU PAHHETO Ae-
BOHA U cuAypa (o 6opram BepxHe-3elickon
MEIIPeCCHUN), U3PEeAKA CPeAHEN I0Phl U paHHe-
ro MeAa ¥ IIPEeUuMVIIeCTBEeHHO TepPUreHHbI-
MU OTAOSKEHMIMU IIareoreHa U HeoreHa. Ha
rparuiie ¢ MoHroao-OXOTCKMM IIIBOM OCa-
AOYHEIE ITIOPOAEBI IIPOPBAHBI I'PAHOAMOPUTA-
MM, KBapIIeBbIMU AMOPUTAMU U CYOIIEAOYHBI-
MM I'PaHUTaMU BEPXHEaMypPCKOTro KOMIIAEKCa
U MOHIIOHUT-TPAHOAUOPUTAMU OYypyHAWH-
ckoro ydK,vy(by). IIposiBAeHHST TOCAECAHETO
OTMEeYaroTCs U Ha CThIKe ¢ AyHBI3IHB-Ce-
AEM>KHUHCKUM OPOTE€HHBIM IIOSICOM.

HwxHag kopa ApryHo-MaMBIHCKOTO OAO-
Ka C 28 KM B CeBepO-3alapHOU U ¢ 32 KM B
FOTO-BOCTOYHOU YaCTHU paspes3a A0 41 KM
IpeACTaBA€HA TPEXYAEHHBIM Ma(UTOBBIM
METPOXUMUUECKUM AOMEHOM. AHAAOTUYHBIN
IO COCTaBY AOMEH (PUKCUPYETCS U Ha CTHIKE
¢ AyHBI3IHb-CEeAeMKUHCKUM OpPOTE€HHBIM
IIOSICOM Ha TAyOMHax 22—28 kM. B crBope ITK
27,5—31,5, aTtakxke B ctBope 'K 33—38,5 Ha
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rayonHax 10—17 n 20—27 KM COOTBETCTBEH-
HO 3a(puKCHpOBaHBI OAOKH, BBLIIIOAHEHHBIE
YABTPAOCHOBHBIMHM IIOPOAGMHM  PAa3AUYHOU
merouHOCTH. Hap HUMM B IepBOM CAyYae B
BepXHeU KOope «3aAeraroT» 0a3nuuiipoBaH-
HbIe B Pa3HOU CTEIIeHU KNCABIE IIOPOABL, @ BO
BTOPOM CAy4Yae — OOAACTb IIOPOA THOPUAHO-
IO COCTaBa, CMEHSIONIAsACs B BEpXHEN Kope
AOMeHOM 0a3u(PUITMPOBAHHBIX TPAHUTOTHEN -
COB.

TakuM 0o0pa3oM, MaTEPHAABI ITOKA3bIBa-
IOT, YTO APEBHSSI KOHCOAUAMPOBaHHAs Kopa
B CTBOpE CEeNUCMHUUYECKUX NpOoUAeN cylle-
CTBEHHO IlepepaboTaHa OoAee MO3AHUMU
IIaA€030MCKO-Me3030MCKMMHU IIPOIeCCaMU.
[poneccel OTpa>katoTCd B BUAE HAAWUUUS B
HIDKHEN KOpe AOMEHOB YABTPAOCHOBHOTO
COCTaBa, IMEePEXOASIIINX BBEPX IO I'€OAOTH-
YeCKOMY pa3pe3y B «pa3HOBPEMEeHHBIEe» AO-
MEeHBI IIOPOA OCHOBHOI'O COCTaBa, HA YPOB-
He 10—23 KM CMeHAOIIVECS XOPOIIO BHI-
PaKeHHBIMHU B IETPOXMMHUUYECKOM COCTaBe
KOMIIAEKCaMU ITOPOA CPEAHETO COCTaBa, OT-
pa’karmIiux, Cyad IO BceMy, obAaacTtu (op-
MUpPOBaHUI TMOPUAHBIX MarM. UM, HakoHeT],
B BepXHeU KOHCOAUAWPOBAHHOM KOpe pas-
HOBO3pacCTHBIE ADEBHUE KUCABIE KOMIIAEKCEI
TIOPOA, B TOM UAY MHOM CTEIIeHU TOABEP KEHBI
Oa3uuKraIuu UAU TPOPBaHbI KOMIIAEKCaAMU
TPAaHUTOUAOB ME3030MCKOI'0 BO3pacCTa.

KpaTkass mcropusi pa3BUTHUS peruoHa.
[TpuBepeHHBIE BHIIIIEe MaTepHaAbl O BO3pac-
Te ¥ COCTaBe MPUIIOBEPXHOCTHBLIX 00pa3oBa-
HUM ¥ UX OIIPEAEAEHHOM COOTBETCTBHUMU IIe-
TPOXMMUYECKUM OAOKaM B CTBOPe Ipodurel
AOMKHBI HAXOAUTH OTpa’keHUe B MCTOPUU
CTAHOBAEHUSI APEBHEM KOPBI TEPPUTOPUH,
KOTOpasi pacCMOTPEHa C Pa3HbIX ITIO3ULNH B
3HAUYUTEABHOM KOAMYECTBE CTaTel U MOHO-
rpacuii. CornacHO MM BO3PacT TOHAAUTOB
ocHoBaHusA CeneHrnHoO-CTaHOBOU TI'PAHUT-
3eAeHOKaMeHHOMN OOAACTU U 3eAeHOKaMeH-
HBIX TI0SICOB B €€ IIpeAeAaxX UMeeT IITUPOKUN
pa3dpoc 3HaUeHUN C APEBHEUIINUMU OTMET-
KamMu npoTroauTa B 3,6 MApA AeT. HapesxkHO
(pUKCUPYIOTCS TEKTOHOMarMaTUuecKye 1 Me-
Tamopuyeckue coObITHUSA Bo3pacToM 1,9—
1,87 MApA, A€T, IPUBEAIINE K PETPOrPAAHO-
My MeTaMophu3My ampuO0ANTOBOM (harimy,
MHUTMAaTHU3aliil U TI'PAaHUTHU3AIUM OTAOKe-
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HUM IIaA€OIIPOTEPO304, BHEAPEHNIO rab0po-
aHOPTO3UTOB.

LAoKyTAKYpO-CTaHOBOM I'PAHUT-3E€AE€HOKA-
MEHHBIU CyllepTepPEeNH NPEeACTaBAEH KOMII-
AEKCaMM II0pPOA, MeTaMOp(pHU30BaHHLIX B
IPAHYAUTOBOM U aM(PUOOAUTOBON (arusix.
Bo3pacT ocHOBaHUA OAOKOB (CTAHOBOM KOM-
IIAEKC) ~2,78 MAPA A€T IIPU BO3PacTe IIPOTO-
anta 3,2—2,8 MApA AeT. TTopoabl TOHAAUT-
TPOHABEMUT-AUOPUTOBOTO COCTaBa 3aHUMa-
FOT AO 55 % tiaoIapu, rabopoupbl — A0 20 %.

EcrecTBeHHO, UTO AOaHepO30UCcKas uc-
TOPHUSI CTAHOBAEHWSI 3€MHOM KOPBI perruoHa
Oplna Ooaee chrokHOU. Tak, ompepereHUe
Bo3pacTta cobbiTui U-Pb MeTopOM 1O 1Up-
KOHaM pPa3AUYHBIX TOPOA AapaHO-CTaHOBOM
00MAACTU TO3BOAMAO BBIAEAUTH OCHOBHBIE
3TAllbl AOKEeMOPUUCKOTO IIpeoOpa3oBaHUsd
cybctpara obaactu: 3,4—3,1—(3,04—3,02)—
2,9—(2,7—2,6—2,4—(2,2—2,1—2,0—1,9)—
(1,76—1,68) MmapA AeT [I'ypbsaHOB U Ap., 2012].

Pazpengromuii cynepreppeissl AJKEKTY-
AAQKCKHMY IIOSIC CAOKEH Pa3HOBO3PACTHBIMUA
IIOPOA@MU OT APEBHUX CTA@HOBBIX KOMIIAEK-
COB C YapHOKHUTAMH (2,78 MADA A€T) A0 Me-
AOBBIX.

ApryHo-MaMBIHCKUN TepperH OTAeAeH
OT BBIIIEHA3BAHHBIX TepperHOB MOHTOAO-
OXOTCKMM CKAQAUaTBIM MosicoM. Muorue
KapAVWHAABHBIE BONPOCHI (DOPMUPOBAHUS
9TOTO II0SICQ, KAK U CaMOIO TepperHa, A0
HACTOSIIIIETO BpPeMEeHU He PpeIleHbl, 4TO B
IIEPBYIO OYepeAb OOYCAOBAEHO Ae(pUuIIUTOM
reOXPOHOAOTUUECKHUX, TEeOXMMHUUYECKUX U
M30TOITHO-IeOXMMHUYECKUX AQHHBIX. B cTpo-
eHUHU (PyHAAMeEHTa TeppelHa, B 4YaCTHOCTHU
Aprysckoro, 'om>XuHCKOro 1 MaMBIHCKOIO
OAOKOB, Kak IIPaBUAO, BEIAEASIIOTCS apXeu-
CKUY, HUWKHENIPOTEPO3OUCKUU OHTAKU U
CpeAHe-BepXHEIPOTepPO30UCKUN—HUIKHEe-
KeMOPUICKUYU CTPYKTYPHBIE STAKH, XOTS OHU
U He IOATBEP>KAEHBI N30TOITHBIMU METOAAMMU.
HernocpeacTBEHHO BAOAL 'PAHMITEI CO CKAGAUA-
TBIM IIOSICOM IITUPOKO PACIIPOCTPAHEHBI CUAY-
pUMCKHe, AeBOHCKYE 1 HUDKHEKaMEeHHOYTOAB-
HbIe TEPPUT'e€HHO-KapOOHATHBIE OTAOKEHUS
[Copoxkug, 2005; 'ocypapcTBeHHad. .., 2009].

CoraacHO OAHOMY M3 TEKTOHUYECKUX CIie-
HapueB, APryHCKu u MaMBIHCKUN OAOKU
TepperHa IIPEACTaBASIOT COO0M (PparMeHThI
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I'oHABaHEL B MOAB3Yy 3TOrO CBUAETEABCTBY-
IOT TAaA€OMarHuTHLIE AQHHBIE, YKa3bIBAIOIIe
Ha PasHUIly B NOAOKeHnr CHOUPCKOro KOH-
THHEHTa U APTyHCKOTO CyIepTepperHa, H,
HAo00pPOT, OAU30CTHL TOCAeAHEeTO K CeBepo-
KuraiickoMy KOHTUHEHTY B PAHHEM U CPEA-
HeM AeBoOHe [Kravchinsky et al., 2002]. Ecan
3TO MPEANOAOKEHUE CIIPABEAAUBO, TO «OT-
IapaeT» BOIPOC O BPEMEHU «3aN0KEHUS»
MoHTroa0-OXO0TCKOTO OKeaHa, MOCKOABKY He
OBIAO packoAa epnHoro CubMpPCKOTO KOH-
TUHEHTQ, KaK 3TO IIPEATIOAAraeTcsl B paboTe
[[TapdenoB u Ap., 2003].

B TakoM BapumaHTe KOHTHMHEHTAaAbHBIE
OKpaWHbI TEPPENMHOB UMEAW HE3aBUCUMYIO
(p0 MOMeHTa COAMIKEHUSI U CTOAKHOBEHMUS)
reOAOTMYEeCcKYIo ucropuio. EcrecTBeHHO, 4TO
IIpoIecchl 00Pa3oBaHMd U IpeoOpPa3OBaHUA
IIOPOA B TOM WAM MHOM TepperHe, UAU OAO-
Ke IIPOSIBA€HBI AUCKPETHO B 3@8BUCUMOCTH OT
IIOAO>KeHMA OAOKA Ha OIIPEAEA€HHOU CTaAUN
3BOAIOIIMY KOPHI peTUOHA. B pa3AndyHBIX OAO-
KaX MOT'yT IPOUCXOAUTE OT 3—4 A0 7—8 3Ta-
IIOB, HO OCHOBHBIE KPYIIHBIE COOBITHS KOH-
Ia IIareo30sg—Hadara Me3030 B TOM HAU
WHOM CTelleHW YacTO IIPOSIBA€HBI BO BCEX
CTPYKTYPHO-BEIIECTBEHHBIX  KOMIIAEKCax
paccMaTpuBaeMOro PeruoHa, 4YTO ONPEAEAsi-
eTCsi TAOOAABHBIMU IIPOLIECCaMU.

B Oankaabckuli stan (puderi—BeHA)
Me)KAy KOHTHHEeHTAaAbHBIMU OnroKamu (Ce-
AeHTO-BepxHeBuTHMMCKUM, [IpmapryHckum,
CubupckuM U Ap.) PYHKIMOHUPYIOT pUd-
TOTE€HHO-CIIPEAUHTOBEIE OAaCCEVHBI Ha OKe-
aHmueckou kope [Kysemuu u ap., 2011].
FOsknasa okpanna CuOUPCKOTO KOHTUHEHTA
Y HaA€OMUKPOKOHTHMHEHTHI Pa3BHUBAAUCH B
00CTaHOBKE NMaCCUBHBIX KOHTHMHEHTAABHBIX
OKpauH. B KOHIle 3Tana (BeHA—paHHUU I1a-
A€030M) B OKeaHWYeCKUX OaccelHax IIpo-
UCXOAUT (POPMUPOBAHUE OCTPOBOAYKHBIX
CHCTEeM YHCUMaTUUEeCKOTO TUIIa, I03AHee Ha
nepudepr KOHTHHEHTAABHBIX OAOKOB —
SHCHAANYECKOTO.

ApyrumMu CcAOBaMH, K Hadary KeMOpwus
MeXAY AKYTAKYpO-CTaHOBBEIM TEPPEUHOM,
Cenenro-CTaHOBBIM OAOKOM M YCAOBHO Ap-
T'YHCKUM CYILILeCTBOBAAA OKeaHWYeCKast Kopa
(cepuu CIpeAVHTOBBIX 0acCeMHOB MOHTOAO-
OXOTCKOTO OKeaHa).
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B xanepAOHCKO-TEpPIIMHCKUM 3Tall B OKea-
HHUYEeCKOM DaccerHe IPOAOAKAIOT (POPMUPO-
BaTbCSI OPUOAUTOBEIE, OCTPOBOAY KHBIE DH-
CUMaTU4YeCKue KOMIIAEKCHI, OCAAOYHBIE TOA-
Y ITaCCUBHBIX KOHTUHEHTAABHBIX OKpavH. B
Havyane TepIUHCKOTO 3Talla Pa3BUTUS PETHUO-
Ha (AeBOH—pPaHHUN KapOOH) OKeaHNYeCKas
Kopa BocTouno-3abalikarbCcKo-OXOTCKOTO
fOacceliHa IIOTAOLIANACH B 30HE CYOAYKIIUHN
Ha ore ManaxaHo-SIOAOHOBOTO TeppelHa C
(hopMUPOBaHMEM aKTUBHOM OKPAUHEI B IIpe-
Aerax Ceaenro-CraHoBor ooaacTu. B 5To ke
BpeMs (~ 330 MAH A€eT) ITPON30IIAA aKKPEITUs
TeppelHa B CTPYKTypy CHOMPCKOTO MaAeo-
KOHTHUHEHTA C BBIIIAABACHUEM I'PAHUTOUAOB
[Peink u Ap., 2013].

B mpepaenax ApryHo-MaMBIHCKOTO Tep-
peliHa OoTMedaeTcsl paHHe- U CPEeAHEOPAO-
BUKCKUU (KAOMOHT'OAO-OXOTCKHMU» 3TAIT) rpa-
HUTOMAHBIM MarMaTu3M, a TakyKe II03AHeAe-
BOHCKUWM I'PAHUTOUAHBIN M paHHEIIEPMCKUU
rabopo-AUOPUT-TPAHOAUOPHUT-TPAHUTHBIN.
[Tocrepnme STambl  MarMaTH3Ma  HeEIo-
CPeACTBEHHO CBSI3aHBI ¢ (DOPMHPOBAHUEM
MoHTroA0-OXOTCKOTO CKAAAYATOTO IOsICa.
Hauboaee BeposiTHOM reopAHAMUUECKOM 00-
CTAHOBKOM CTAHOBAEHHUS YKa3aHHBIX MarMa-
TUYECKUX KOMIIAEKCOB SIBASIETCSI 0OCTaHOBKA
AKTMBHON KOHTMHEHTAaAbHOU OKpauHkbl [Co-
pokuH, 2005].

B cpepnemnospHeM KapOOHe B pervoHe
HaynHaeT (pOpMUPOBATLCS BYAKAHOT'€HHO-
nayroHmueckut nosac (BIIIT) kopauabep-
CKOTO THIIa C WHTPY3USIMHU I'PaHOCHEHUTOBR,
I'PAaHOAUOPUTOB.

B oT0 )Xe BpeMs (koHel KapOOHa—HAa4YaA0
[IepMM) IPOUCXOAUT COEAVHEHNEe APIyHCKO-
ro, MambIHCKOTO U Bypeg-LIzaMycuHCKOTO
TEPPENHOB B eAUHBIM AMYPCKHU CyllepTep-
perH. OTOMYy COOBITHIO, BEPOSTHO, COOTBET-
CcTByeT (hOpMUPOBaHUE I'PAHUTONAOB, CyOIIle-
AOYHBIX ¥ IIJEAOYHBIX TPAHUTOB U A€HKOTpa-
HUTOB BO3pacToM 280—260 MAH AeT.

Kak n3BecTHO, MHAMKATOpPaMU TeX HWAU
WHBIX T€OAMHAMHYECKUX OOCTAHOBOK CAY-
>KaT MPOSIBAEHUS Ma(PUT-YABTPAMa(UTOBOIO
MarmMaTr3Ma U ero reoXuMHudecKue xapaKkTe-
puctuku. [1pu 3TOM, KakK IOAUEPKHUBAAOCH
MHOTUMM UCCAEAOBATEASIMH, OOBIYHO He 00-
Aee 25 % MarM AOCTUTAIOT TOBEPXHOCTH, KPU-
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CTaAAM3alUsI KOTOPBIX IIPEUMYIECTBEHHO
IIPOUCXOAWT Ha YPOBHAX HUJKHEU U CPEepAHEN
3eMHOM KOPBHI. B CBSI3M € 9TUM B IPUIIOBEPX-
HOCTHBIX YCAOBUSIX TEPPUTOPHH, IlepeceKae-
MBIX CEMCMNYECKUMU IIPOPUASIMU, HE BCEraa
(PUKCUPYIOTCS TeAa OCHOBHBIX WHTPY3UH,
OHU MOTYT AOKaAM30BaThCSI B CTBOPE T'€0AO-
rMYEeCKHUX Pa3pesos.

B  mepmcko-paHHeTpHacoBOoe  BpeMs
(285—248 wman AeT) MoHroao-OXoTCKUM
OKeaH MPOAOAYKAET CYIeCTBOBAThH KakK Oac-
CelH pUu@TOTreHHO-CIPEAUHTOBOTO TUmna. B
obpamMasitoiiux  BocTouHo-3a0aliKarbCKUMN
CerMeHT IIaAe0OKeaHa KOHTHUHEHTAAbHBIX
OAOKax (roro-zamnapHasg yacTb AapaHo-Cra-
HoBoro muTta U CeareHro-CTaHOBOM TeppPeUH
C OAHOM CTOPOHBI U APIYHCKHU MacCCHUB C
APYTOIT) (DOPMUPYIOTCS BYAKAQHOTE€HHO-IIAY-
TOHUYECKHUE II05ICa.

CeAeHTMHCKHUN ByAKAQHO-TIAYTOHUYECKAI
IIOSIC B HAaYaAe CBOErO Pa3BUTHUS COOTBET-
CTBOBAA OOCTAHOBKE CYOAYKITUM ITOA FIOSKHYEO
okpanHy CeBepo-A3HaTCKOro KpaToHa, a 3a-
TeM OOCTaHOBKe TPAaHC(HOPMHOU KOHTUHEH-
TarbHOU OKpauHk [[Tapdenos u aop., 2003]. B
IIOCAEAHEE BpeMs IIOAYUYEHBI CBUAETEALCTBA
MO3AHEIIaAe030MCKON-PaHHEME3030UCKON
(250—180 MAH AeT) MarMaTUUYeCKOU aKTUB-
HOCTH B Npeperax AKyraKypo-CTaHOBOTO
TeppelHa, KOTOpasi CBSI3BIBAETCSI TaKKe C
IpoIieccamMm CyOAYKIIMU TOA HeTo Kopbsl MoH-
roro-OXOTCKOTO MaA€OOKeaHa.

Takum oO0Opa3oM, IepMCKO-paHHeTpua-
COBBIY (285—248 MAH AeT) 3Tan yaAbTpamMapur-
Ma(UTOBOTO MarMaTnu3Ma yCTaHOBAEH KakK B
npeperax Cenaenro-CTaHOBOTO, Tak U AJKYT-
AKypo-CtaHOBOrO — cynepreppeliHa. O=H
duKCcUpyeTcs BHEAPEHHEM AYHHUT-TPOKTO-
AUT-TaOOPOBOM acCOUAIINU MTOPOA, TE€OXU-
MUYEeCKUe OCOOEHHOCTU KOTOPOM — He3Ha-
guTeArbHOe oboranienne LREE, Sr, Ba 1 perine-
TupoBaHue B oTHomeHnu HREE, Th, Nb, uto
CBUAETEABCTBYET 00 OOCTAHOBKE aKTUBHBIX
KOHTHUHEHTAABHBIX OKpaunH [Byuko, 2010].

K ykazamHoMy BpeMeHu B CeneHTO-
CTaHOBOM TeppelHe IPOUCXOAUAO BHEAPE-
HUe AYKUHAMHCKOI'O MaccuBa (248 MAH AeT),
MaUTEl KOTOPOTO MOT'YT OBITH OTHECEHHI K
OCTPOBOAY KHBIM 00pa30BaHUSIM, & TAKKe K
00pa30BaHUAM CyOAYKIIMOHHBIX I'DAHOAWO-
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PUTOB U AWOPUTOB TOKCKO-aATOMHHCKOTO
KOMIIAEKCaA (238—2 MAH AeT) [AapuH U Ap.,
2005; Byuko, 2010].

B npepenasr AKyTaAKypo-CTaHOBOTO TEp-
peliHa BHEAPSIOTCS PACCAOEHHBIM AydmH-
CKUU rab0pO-HOPUTOBBLIM MaccuB (248—
1 MaH AeT) m MabpeycCKUM BepAUT-TaOl-
OpOBBIN, MArMbl KOTOPBIX OAM3KM K aHAAOTaM
CYOAYKITMOHHBIX OOCTAaHOBOK, OOPa3yIoInuX-
€Sl U3 HapACYOAYKIIMOHHOM MAaHTHU.

Chepyronime ABa COAMJKEHHBIX OJTalla
yABTpamMa@uT-MaUTOBOTO MarMaTU3Ma I0ro-
BOCTOYHOr0 00OpamaeHus CeBepo-A3HMaTCKOIO
KpaTOHa IPUXOAATCS Ha IO3AHWMU TpHac-
PaHHIOIO IOPY U MO3AHIOIO I0pY. B cpepnem
Tpruace—Havane IOpHl (226—203 MAH AeT)
BocrouHo-3abalrikaabCKUM cerMeHT MOoHTOAO-
OXOTCKOTO OKeaHa HauWHaeT BBIPOJKAATHCS
U B CPEAHETIO3AHEN I0pe «3aXAOIIBIBAeTCS Y,
YTO COTPOBOIKAAETCSA KOAMU3UEN TEPPENHOB
1 (hopMupoBaHmEeM KOAn3nouHoro BITIT [[y-
ceB U Ap., 1995; Pritik u Ap., 2013]. MarmaTtu-
YEeCKUM OTpa’keHUeM OPOT'e€HHBIX IIPOI[eCCOB
SIBASIFOTCSI, B YACTHOCTH, CYOAYKIIMOHHBIE
TOKCKO-aATOMUHCKHE IPAHOANOPHUTEI U AWO-
puts! (239—180 MAH AeT). AOCTATOYHO MOII]-
HO ITPOsBAEH U 3(p(Py3UBHBIM MarMaTu3M, HO
OoAee MIUPOKOTO AMania3oHa — OT 0a3aAbTOB
(Tpaxuba3arbTOB) AO PUOAUTOB.

[To3pHETPHMACOBO-PAHHEIOPCKUM  (228—
203 MAH A€T) 3Tall yAbTpaMapuT-MapuTOBOTO
MarmMaTr3Ma IIPOSIBAEH B IIPeAeAax AJKYTAKY-
po-CTaHOBOTO CyllepTeppeliHa rabopoBOY 1
NMPOKCEHUT-TaOOPOHOPUTOBOM aCCOITUAIIS-
MM IIOPOA, IIPEACTABUTEASIMU KOTOPOTO STBASI-
FOTCSI MACCUBHI YAbAETUT 1 Hek-Uukau (228+1
1 2031 MAH A€T COOTBETCTBEHHO). MacCHUBEI
00AQAQIOT BeCbMa CHeInu(@UYeCKUMU Teo-
XUMHUYECKUMHU OCOOEHHOCTSIMH, YTO MOJKET
CBUAETEABCTBOBATH O CMEHe XapaKTepa B3au-
MOAEMCTBHUSI IIAUT.

[MTozpueropckuii (159—154 MAH AeT) aTan
yAbTpaMapuT-MapuTOBOTO MarMaTu3Ma yc-
TaHOBAeH B npeperax CeneHro-CTaHOBOIO
cylnepTepperiHa U IPeACTaBAEH IIePUAOTHUT-
BeOCTepUT-rabOPOBOM U NEPUAOTUT-TAOOPO-
MOHIIOAMOPUTOBOM accoruanmsamMu — Becen-
KUHCKUM u [leTpomaBAOBCKUI MaCCHUBHI
(1541 n 159+1 MAH AeT COOTBETCTBEHHO)
[byuko, 2010].
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[Topopam o0Ooux 5TalloOB CBOMCTBEHHBI
ABOMCTBEHHBIE I'eOXMMHUYECKHe OCOOEeHHO-
CTH, OOYCAOBAEHHBIE CMeIleHHeM CYOAYK-
IMOHHBIX ¥ BHYTPUIIAUTHBIX XapaKTEPUCTHUK,
TIO3BOASIIONIUE TPEATIOAOKUTE, UTO POPMU-
poBaHMEe  IO3AHETPHACOBO-PAHHEIOPCKUX
MAaCCHBOB IIPOUCXOANAO B OOCTaHOBKE TPAHC-
POPMHOM KOHTUHEHTAABHOU OKpauHbl. Cyad
II0 BCEMY, BBIIIAABAEHUE Ma(UTOB CBS3aHO
C IpeKpallleHneM CYOAYKIIMU U IIOCAEAYIO-
UM Pa3pbIBOM CyOAYIMPYEMOU NAACTUHEL
B aToM cayuae B 00pa3oBaBIIYIOCS Opellb
IIOCTYIIAaAO acTeHOC(hepHOoe BellleCTBO, UTO U
IIPUBEAO K BOBHUKHOBEHHUIO MarM, 1o CBOUM
reOXVMHYeCKUM XapaKTepUCTHUKaM HECYIITUM
IIPHU3HAKU KaK CYOAYKIMOHHOTO IIPOMCXO-
SKAEHUS, TaK U BHYTPUIANUTHBIX KICTOYHUKOB
[Byuko, 2010].

B mosabelt ope (okcdopp)—paHHEM
MeAy (6appeMm) (160—121 MAH AeT) TpOU30-
IIAO OKOHYaTeAbHOE 3akpbiTue MOHTOAO-
OXOTCKOI'0 OKeaHUIEeCKOT'0 3aA1Ba U POPMHU-
pOBaHMe Ha ero MecTe CKAAAdaTOTro MOsca.
ChAepoBaTeAbHO, OOAEEe MOAOABIE IIO OTHOIIIe-
HUIO K 9TOMY IOSICY KOMIIAEKCHI SIBASIIOTCS
IIOCTKOAAM3UOHHBIMU.

HawnbGoaee monopOM 3Tall yABTPAOA3UT-
0a3WTOBOTO MarMaTmu3Ma pPEeKOHCTPYUPY-
eTcs 10 (POPMHUPOBAHUIO PAHHEMEAOBBIX
raboponpoB BepxHerapOMHCKOTO MacCHBa
(13444 maH AeT) AJKYTAKYpPO-CTaHOBOTO Cy-
neprepperHa. B ero crpoeHun y4acTBYIOT
BBICOKOKaAMEBbIe TaOOPOUALI U KBaplieBhble
AUOPUTHL. A@HHBIE IIOPOABI COOTBETCTBYIOT
M3BECTKOBO-IIIEAOUYHBIM 0Oa3aAbTaM 3aAyro-
BBEIX 0ACCEMHOB HUAM IIEAOYHBIM Oa3arbTaM
OCTPOBHBIX AVT.

TakuM 006pa3oM, BAUSHNUE CTOAKHOBEHUS
CranoBoi NpoBUHIUN U MOHTOAO-OXOTCKON
OCTPOBOAY KHOM OOAACTH IIPOSIBUAOCH B 4e-
TBIPEX CTaAUSIX MHTEHCUBHOTO MarMaTmu3ma.

1. B pe>xuMe pacTsa)KeHnd aKTUBHOM KOH-
TUHEHTAaABHOM OKpaWHBI BHEAPHUAUCH pac-
CAO€HHBIEe Ma(pUT-yAbTPaMaUTEI BO3PacTOM
248 MAH AeT ¥ CyOAYKIMOHHBIE TPAHOAUOPU-
THI 1 AUOPUTEI (239—180 MAH AeT).

2. Tlo3pHee, IpU aKKpenUM OCTPOBHBIX
AVT, BBIIIAG@BUAUCH KOAAW3HWOHHBIE TYKY-
PHHIPCKHE ¥ TO3AHECTAaHOBBIE TI'PAHUTHL
(142—138 MAH AeT Hazap), @ Tak’Ke Takca-

TIeogusuueckuti xypraa Ne 4, T. 39, 2017



OTPAKEHUE UCTOPUH ®OPMUHUPOBAHUA KOHCOAUAMPOBAHHOM 3EMHOM KOPEHI ...

KaHAMHCKYE I'PAHUTHI (124 MAH A€T).

3. Bo300HOBA€HUE peXumMa aKTUBHOM
OKPaUWHEI IPUBEAO K 00Pa30BaHUIO THIHAVH-
CKO-0aKapaHCKUX I'PaHUT-TPAHOANOPUTOBBIX
0aTOAMTOB U X ByAKAHUYECKMX KOMarMaTu-
TOB (127 MAH A€T Ha3ap).

4. Ha 3akAIOUMTEABHOM 3Talle IIpudAe-
HeHUs1 AMypCKOU IIAMTEI OOPa30BaAUCH
HeOOABIIINEe TTOCTKOAAU3NOHHBIE CyOBYAKaA-
HBbl T'PAHOCHUEHUT-TIOP(UPOB M IIOIIOHUT-
AQTUTOBBIE AaUKU [AapuH u Ap., 2005].

B mpepenax ApryHo-MaMBIHCKOTO Tep-
peliHa Ha AQHHOM JTalle Pa3BUTHUS TepPpPU-
TOpUM (IIO3AHSSA IOpa—pPaHHUU MeA) chop-
MUpPOBaAACS YMAeKaHO-OropkuHckuu BITIT
[UYxkan XyH u ap., 2000; 'oppreHKO U Ap.,
2000; CopoxkuHn, 2005]. Ha ocHOBaHuu 1mpo-
BEAEHHBIX T'€OXPOHOAOTHYECKUX HCCAEAO-
Baumii (40Ar/39Ar) [CopoxrwmH, 2005] BBI-
SIBA€HA CAEAYIOUIasi IIOCAEAOBATEABHOCTH
pOpMUPOBAHUS MO3AHEME3030MCKUX Mar-
MaTUYeCKNUX KOMIIAEKCOB 3aIIaAHOTO (hDAaHTA
YMmaekaHo-Oropsxuackoro BITIT: 1) rpanuT-
I'PAHOAVMOPUTOBEIN (BEpPXHEaMypPCKHI) KOM-
naekc (134—140 MAH AeT); 2) MOHITOAMOPHUT-
IPAHOAVOPUTOBEIN (OYPHUHAWHCKUN) KOM-
naekc (127—130 MAH AeT), KOTOpPHIE IIPEA-
CTa@BAEHBI H3BECTKOBO-IIEAOYHBIMHU aCCoO-
nuanusaMu |- u S-tuna. 'eoxuMuueckue 0co-
OEHHOCTV PaHHEMEAOBBIX I'PAHUTOUAHBIX U
OAM3KHX MM II0 BO3PACTY aHAE3UTOBBIX KOM-
TIIAEKCOB YMAEKaHO-OTOAKWHCKOTO IIosica
(ymepennoe copepkanue LILE, pedunut Nb,
Ta, onpepereHHBIN U30BITOK Sr) AQIOT OCHO-
BaHUS IIOAAraTh, 4YTO MarmMooOpa3yoIIUM
CyOCTPaTOM AAS HUX OBIAA CMECh KOPOBOTO
U MAHTHUUHOTO UCTOYHUKOB (BO3MOXKHO, U
o0oraleHHON MaHTHUN).

ITopoab! boAee TO3AHUX CYOIEAOYHBIX U
LIEAOYHBIX aCCOIMAlU: aHAE3UTOBBIU (Tan-
DAHCKMM) KoMmmaekc (124—126 mAH AeT),
TpaxnuOa3arbT-PUOAUTOBBIN (TAaABKHUHCKUN)
KoMIaekc (115—119 MAH AeT) U TpaxuaH-
AE3UTOBBIU KOMIAEKC (94—97 MAH AeT) 00-
AQAQIOT TeOXMMUYECKMMY IIpHU3HaKaMy BHY-
TPUIAMTHOTO IIPOUCXOXKACHUS U AOANKHEI
paccMaTpUBaThLCS KaK HAAOKEHHbIE Ha I105IC
oOpa3oBaHug. MarmaTn3M — IOCTOPOTreHU-
YyeCKUM. B ero nposgBAeHNN 4eTKO BEIPaKeHa
BO3pacCTHasI AUCKPETHOCTb, IIPUYeM BYAKa-
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HUYECKHE UAM IAYTOHUYECKHE KOMIIAEKCEI
Ka)XKAOTO MMITYABCA XapaKTEPU3YIOTCS Teo-
XUMHUYECKUMU OCOOEHHOCTSIMY, IPUCYIIIUMU
TOABKO €MYy.

OTpAeAbHBIE 3IIM30ABI (POPMUPOBAHUA M
CTAHOBAEHMS 3€MHOMN KOPHI paccMaTpuBae-
MOM TePPUTOPHUH, «BEIPBAHHBIE» U3 KOHTEK-
CTa UCTOPUM PAa3BUTHA PErvoHa, OTpa’ke-
HBI U B CTBOPE reo(pu3muecKux IIpoduAen.
[TpuueM BHe 3aBHUCHUMOCTH OT MEXAHNU3MOB
00pa30BaHUg PACHAABOB, OTpakeHHe UuX
IIPOM3BOAHBIX B IIPUIIOBEPXHOCTHBIX YCAO-
BUSAX AOAKHBI (DUKCHPOBATHCS HA YPOBHSAX
CpeAHeM U HUJKHEU KOHCOAUAMPOBAHHOU
KOPHBI B BUAE AOMEHOB OIIPEAEAEHHOTO IIe-
TPOXMMHUYECKOro cocrtaBa. C ydeToM MO-
CTABAEHHBIX 337a4 M MeTAaAAOTeHHUYeCKOU
CIlellMaAM3alii TEPPUTOPUM HAC B IIEPBYIO
ouepeAb MHTEPEeCYIOT HaAOKEHHEBIE Ha APEB-
HUM CyOCTpaT HPOIECCH], IPOUCXOAUBIINE
B IIO3AHEM ITaA€030e—Me3030€ U YaCTUYHO
PacCMOTPEHHEIE BHIIIE.

Tak, B mnpepenrax Cenrenro-CTaHoOBro
TeppedHa Ha Teo@U3NYECKUX IPOdUAIX
OTPa’keHO, IIOMUMO BHEAPEHMS T'PAHUTOU-
AOB CpepHero—BepxHero KapOoHa, IIepMo-
TPHACOBOE TEKTOHOMAarMaTu4ecKoe COObITHE
B BUAE BHEAPeHUA rab0po-ANOPUTOB TUKAaH-
CKOTO KOMIIAEKCA HUJKHEU INepMU, AYYHUH-
CKUX Ma(UT-YABTPAMa(UTOBBEIX HWHTPY3UU
(24841 MAH AeT) W TOKCKO-AaATOMMHCKUX
KBapIeBBIX AMOPUTOB (23812 MAH A€T) TO3A-
Hell IlepMU—paHHero tpuaca (23812 maH
A€T); CpeAHe-II03AHEI0PCKO-PAaHHEMEAOBOE
COOBITHE B BHAE aMaHAHCKOIO KOMIIAEK-
ca (162,6+1,4 MAH AeT) CpepHEH 0PI U TY-
KYPHUHTPCKOTO KOMIIAEKCA ITO3AHEM IOpHI-
panHero Meaa (1455 maH AeT). KpoMme Toro,
B CTBOp€e NPO(MUAST OTMEUYEHHI IIPOSBAEHUS
PaHHEMEAOBHIX TPaXnU0a3aAbTOB U TPAXHaH-
Ae3uba3anbToB ( ~130 MAH AeT).

B npepenrax AKyraRypo-CTaHOBOIO TEp-
periHa Ha Treo(U3nNYeCKUX NPoUuAIX, MO-
MHUMO NEPMCKOTO AYKMHAWHCKOTO MacCuBa
(284475 MAH AeT), OTMeUeHBl IIPOSIBAEHUS
PaHHEIOPCKOTO U MO3AHEIOPCKOTO COOBITUM
B BUAE AaMaHAHCKOTO M aMyA’KHKAHCKOTO
KOMIINEKCOB, II03AHEIOPCKO-PAHHEMEAOBOE
TEKTOHOMAarMaTU4eCKON COOLITHE B BHAE
TYKYPUHIPCKUX TI'PAaHUTOMAOB (14515 MaH
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A€T), @ Takyke paHHEMEeAOBBle WHTPY3UM
I'PAHUTOUAOB TOKCKO-CHUBAKAHCKOTI'O M THIH-
AVHCKO-0AKapaHCKOTO KOMIIAEKCOB.

ApryHo-MaMBEIHCKUN TEPPEUH B CTBOPE
npoduagd TelTHAA—AMYpP3€eT B 3HAUUTEABHOU
CTEleHU MEePEKPHIT OCAAOYHBIMU KOMIINEK-
caMu AMypo-3elCKOU Aellpeccum. Bmecte
C TeM Ha rpaHunax ¢ MoHroao-OXOTCKUM
CKAQAHATHIM HOosICOM U AyHBI39Hb-CeaeM-
SKMHCKUM IIOSICOM Ha IIOBEPXHOCTH BBIXOAAT
[IO3AHEIOPCKO-PAaHHEMEAOBOU BepxHeaMyp-
CKUM TPAHUT-TPAHOAUOPUTOBBIN KOMIIAEKC
(134—140 MAH A€eT ) U, COOTBETCTBEHHO, Me-
AOBOY BypUHAWHCKUIN MOHIIOAMOPUT-TPAHO-
AMOPUTOBBIN KOMIIAEKC (127—130 MAH AeT)
[Copokun u Ap., 2003; Derbeko, 2004], Bxo-
AdIIFEe B COCTaB YMAEKaHO-OTOAKMHCKOTO
BYAKAQHO-IIAYyTOHHYECKOTro IHosica. B mopo-
DAX AENPeccuyd OTMeYaroTCs PaHHe-TIO3A-
HeMeAOBEIe 3(p(Py3UBLI OCHOBHOTO—KMCAOTO
COCTaBa.

Takum 06pa3oM, B Ipeperax AJKyTAKYpO-
Cranosoro u CeneHro-CTaHOBIO TEPPENHOB,
IIOMHMMO ITAaAEO0IIPOTEPO30UCKOr0 ITama pop-
MUPBaHUA Ma@UT-YABTPAMa@UTOBBIX Mac-
cuBoB (1,87—1,70 MApA AeT TOMYy Hasap),
WCTOYHUKOM KOTOPBIX HapsAy C OCTPOB-
HBIMU AyTaM# U O(PUOAUTAMU OBIAM U BHYT-
PUIAUTHBEIE 0a3aAbThl, IIUPOKO IIPOSIBAEH
MarMaTu3M KOHIIa IIaAe030s—Hadara Me-
3030s1. [IepMCKO-paHHeTPHAacoOBbIe, ITI03AHE-
TPHUACOBO-PaHHEIOPCKUE, MTO3AHEIOPCKUe U
PaHHEMEeAOBbIe MHTPY3UU (POPMUPOBAAUCH
KaK B OOCTAHOBKax AKTMBHOU KOHTHHEH-
TAaABHOM OKpawHbI Ha IIEPBOM 3Talle, TaK U
[IPEeMMYyIIeCTBEHHO B OOCTAHOBKaxX TpPaHC-
(DOPMHBIX OKpamH, YTO IIPUBEAO K BO3HUK-
HOBEHMIO MarM, II0 CBOMM I'€OXUMHUYECKUM
XapaKTepUCTUKaM HEeCYIIMM IIPU3HAKU U
CyOAYKIITMOHHOT'O IIPOUCXOKACHUS U yI4aCTHS
BHYTPUIAUTHBIX UCTOYHUKOB.

K mo3pHenaaeo301cKOMy—Me3030MCKO-
MY 3TallaM Pa3BUTHUS TEPPUTOPUN OTHOCHUTCS
u popMupoBaHue [IpraMypcKoM 30A0TOHOC-
HOW IPOBUHIIVH.

OTpa’keHue MPOLECCOB PYAOOOpasoBa-
HUS B FeOAOro-reo(pu3nyecKux rnapaMerpax
KOHCOAUAMPOBaHHOM 3€MHOI KOPHBI. Kaxk 110-
Ka3bIBaeT 0030p NCTOPUY PAa3BUTHS PErroHa
U €TO MEeTAaAAOTEHNHU, PYAOHOCHBIMU OOBEK-

32

TaMU IIPpEeuMYyIIeCTBEHHO SIBAAIOTCA I'DAHU-
TOUABL BYAKAHO-TIIAYTOHUYECKUX IIOACOB,
HAAOJXEHHBIX Ha BellleCTBEHHO-IIOPOAHBIE
KOMIINEKCEI OOAee PaHHUX CTaAMU CTAHOB-
AEHUS 3eMHOM KOPHI.

Tak, B npeperax Cearenro-CtaHoOBOTO Tep-
peliHa (ByAKaHO-IIAYTOHMUYECKOTO I10Ca) Me-
CTOPOJKAEHUSI M PYAOIIPOSIBAEHUSI B OCHOB-
HOM CBSI3@HBI C IIO3AHEIOPCKMMHU U paHHe-
MEAOBBIMU I'PAHUTOUAHBIMU ACCOTUATIUAMMA.

B mpepenrax  AXyraKypo-CTaHOBOTO
TepperHa BBIAEASIOTCSI PYAOHOCHBIE 00-
pasoBaHUsI ABYX OTAIlOB: IIO3AHEIOPCKO-
PaHHEMEAOBOrO (4yOQUMHCKHUY, THIHAUHCKO-
OaKapaHCKUU U TYyKyPUHTPCKUM KOMIIAEKCHI)
U PAaHHEMEAOBOTO (MPAKAHCKUM U TAATBIT-
CKUU KOMIIAEKCHI).

B npepenrax ApryHo-MaMBIHCKOTO Teppen-
Ha He3HAYUTEAbHBIE PYAOIIPOSIBACHUS CBSI3a-
HBI C IIeTIOYKOM rab0pO-ANOPUT-TPAHOANOPUT-
TPAHUTHBIX UHTPY3UU II€PMCKOTI'0 BO3PACTa.
PyAOHOCHOCTBL TPAHUTOUAOB IO3AHETPHA-
COBO-paHHEe-CPEeAHEIOPCKOro BO3pacTa B Ha-
CTOsilllee BPEeMsI OI[€HMBAETCS OTPIaTeAb-
HO. OCHOBHBIE K€ IIePCIEKTUBLl Pa3BUTHS
PYAHO-CEIPBEBOM 0a3bl TEPPUTOPUU CBA3aHBI
C KOMIIA€KCAaMM HAAOKEHHOU YMAEKaHO-
Orop’XMHCKOM  BYAKQHO-NIAYTOHUYECKOU
30HBIL. B Ipeaenax 30HBI BEIAEASIOT IIO3AHE-
IOPCKO-PaHHEMEAOBYIO AMOPUT-TPAHUTOBYIO,
PaHHEMEAOBYIO TPAHOCUEHUT-TPAHUTOBYIO 1
IPaHOAUOPUT-TPAHUTOBYIO PYAOHOCHEIE ac-
conmanuu [Crpuxa, 2012].

[Tpu sTOM B CcOCTaBe IPaHOAMOPUT-TPa-
HUTOBBIX accounaunﬁ IPpUCYyTCTBYIOT Te
UAU HHBIe O0BbeMBI rabOPOMAOB M TOPOA
CpeAHEero COCTaBa; B COCTaBe MOHIIOAMOPUT-
T'PAHUTOBBIX W TI'PAHOCHMEHUT-TPAHUTOBBIX
accolmanui — MOpoA CpeAHero cocrara. B
COCTaBe TPAHOCUEHUT-AEMKOTPAaHUTOBOU U
IPAHUT-A€UKOTPAHUTOBON acCOIUAIINM MO-
POABI OCHOBHOT'O M1 CDEAHETO COCTaBa He (PUK-
CUPYIOTCS. APYTUMU CAOBAMU, COCTaB IIOPOA
Me3030MCKUX PYAOHOCHBIX T'DAHUTOUAHBIX
acconuanuit Bepxuero [lpuaMypess Bapbu-
pyeT B IIMPOKUX IIpepAeAdaX — OT OCHOBHBIX
AO YABTPAKHUCABIX M OT IIOPOA HOPMAABHOM
IIEAOYHOCTHU AO CyOIIIeAOUHBIX.

ANASI KOPEHHBIX MECTOPOXKACHUN 30A0Ta U
COIYTCTBYIOIIMX €My METAAAOB XapaKTepeH

TIeogusuueckuti xypraa Ne 4, T. 39, 2017



OTPAKEHUE UCTOPUH ®OPMUHUPOBAHUA KOHCOAUAMPOBAHHOM 3EMHOM KOPEHI ...

IIEeCTPBIA COCTaB AQE€K W IIITOKOB, a TaKyKe
AVOPUTOBHINU (MOHIIOHUTOBBIN) COCTAB BMe-
IIAIOITUX 30A0TOE OPYAE€HEeHe NHTPY3UBOB,
KOTOpPBIE COITIPOBOKAQIOTCS MECTOPOSKAEHMUS-
MU POCCHIITHOTO 30A0Ta [Duipuil, COPOKNH,
2005].

OrneHKa reOAMHAMUYECKUX YCAOBUU hOP-
MHUPOBaHUS I'PAHUTOUAOB PETHOHA HOCUT AKC-
CKyCHOHHBIN xapakTrep. Vix dpopmupoBanue
IIPE’KAE BCETO CBA3BIBAAOCH C CYOAYKIIMEN
OKEaHWYEeCKOU KOPHI B YCAOBUSIX aKTUBHOM
KOHTMHEHTAABHON OKpawuHBL. l30TOnHO-
reOXMMHYECKHUEe MaTepUaAbl, IPUBEACHHBIE
B pabore [CTpuxa, 2012] noKa3kIBaIOT, YTO HA
puarpaMmme eNd—eST TPaHUTOUARI B IIEAOM 3a-
HMMAaIOT IIPOMESKYTOYHOE IIOAOKEHHUE MEXKAY
IOASIMU 0@3aABTOB CPEAVMHHO-OKEaHMIeCKUX
xpebToB (MORB), 6Ga3zaarpTaMu OKeaHHWYe-
ckux ocTpoBoB (OIB), mo3pHEME3030MCKU-
MH CyOIIeAOYHBIMH Oa3aAbTaMU 3alajpHo-
3abarKaabCKOM pudToBOoM 30HHI (RB) 1 moreM
peunol B3Becu (RS). Takoe oO1iiee moroKe-
HHMEe I'PAaHUTOMAOB Ha AUarpamMmMe II03BOASIET
CAEAQTh BBIBOA O TOM, UYTO B X 06pa30BaHUM
MOTAO IIPMHUMATH y9acTHe KaK MaHTHUMIHOE,
TaK 1 KOPOBOE BeIecTBO. MaHTUIHOe Bellle-
CTBO B BUAE 0A3UTOBBLIX PACIIAABOB IIPU 9TOM
UTPaeT Ba’)KHYIO POAbL B KQUeCTBE HOCHUTEAS
TEIIAOBOM HEPIrUH, 3a CYeT KOTOPOU IINABUT-
Csl MaTepuan KOphl, ¥ HEIIOCPEACTBEHHO yua-
CTBYeT B TOM UAU MHOM KOAUYECTBE B COCTaBe
IMOPUAHBIX PACIIAABOB, IIPY KPUCTAAU3AIINN
KOTOPBIX (DOPMUPOBAAUCEH 'PAHUTOUAHBIE ac-
COIUAIH.

TakuM 06pa3oM, Me3030MCKHe TPAHUTOU-
ABL PErvoHa — IPEUMYIeCTBEHHO THOPUA-
Hble 00pa30BaHUsI CMEIIaHHOIO KOPOBO-
MaHTUWHOTO IPOUCXOKAEHUE, C IIpeodAa-
AAHUEM B UX COCTaBe KOPOBOTO BEIIeCTBa.

Hamu paccMoTpeHo oTpa’keHue B IIeTpo-
XUMHUIECKOM COCTaBe KOPHI BBIIBAEHHBIX 110
AAHHBIM T€OXMMUYECKOU CHEMKH MeTaAAore-
HUYECKHUX 30H U apearoB, CEKYIINXCS CeHc-
MHUUYECKUMU IPOPUAIMHU. 3a OCHOBY HauMe-
HOBAHUM apeanoB pacCessHUsI METAANOB HAMU
B3gTra cxema E. B. Crtpuxm c coaBTOpamu
[Ctpuxa, 2012]. B cBA3M € TeM, 4YTO IOTEH-
IMaAbHBIE aHOMAaABHBIE METAANOTE€HIYEeCKUe
00AACTH OKOHTYPEHBI Ha OCHOBAHUY IIPEUMY-
IIeCTBEHHO IIIAWXOBOT'0 OIIPOOOBAHMS, B X
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IIpeAeAax MOTI'YT COBMEIaThCsl apeanbl pac-
CesTHUSI DAE€MEHTOB, UMEIOIINX Pa3AndYHbIe
HOTeHIMaAbHbIEe UCTOYHUKH.

Otpe3ok npodurs Abakan— T eiHAa—Ta-
TaPCKUU IIPOAWB IIepeceKaeT YeThbIpe PyAHO-
POCCHIIHBIX y3Aa (CM. puc. 0).

1. CoBMenleHHBIN y3eA (OAbraKaHCKUMN
u YpkuMuHCcKUl) ¢ Pb, Au, Mo munepanru-
zanmen (I'TK 510—522) mpocTpaHCTBEHHO
IIPUYPOUYEH K 00AACTH coureHeHUA CeneHro-
CTaHOBOrO TeppelHa C 30HOU AJKEATyAaK-
CKOTI'0O pa3aoMa. OTO HauboAee KOHTPACTHAsA
papuanbHast 30Ha, BEIAGAEHHAS B CTBOPE ABYX
npodurent. BepxHsasa Kopa B CTBOpPe PYAHO-
POCCHIITHOTO y3Aa B pa3pese IpoduAs 1o
KOMIINEKCY AQHHBIX IIPEACTaBA€HA WHTEH-
CMBHO 0a3u(PUIMPOBAHHBIMU THeMCaMUu U
KPUCTAANUECKUMH CAQHIIAMU C BBIXOAAMU
Ha IOBEPXHOCTb 'PAHOAUOPUTOB CPEAHEIOP-
cKoro Bo3pacrta. MaTepBan rayoms 10—30 kM
CAOKEH YCAOBHO AWOPUTOBBIMHU II€TPOXU-
MHYECKUMH KOMIIAEKCaMHU IIOPOA B TON WA
WHOM CTeNeHH HACBIIIeHHLEIMN AaMKaMUu
OCHOBHOTO cOocTaBa. HY>KHsS Kopa BBIIIOA-
HEeHa ABYXCAOWHBIM Oa3UTOBBIM KOMIIAEKCOM.

2. AJKEATyAAKCKMU MeTaAAOTeHWYeCKUMN
y3ena ¢ Mo, W, Fe, Au, Ag crienuarusanuein
(T'TK 525—534) npuypodyeH K OAHOUMEHHO-
My Pa3aoMy B OOAACTH €ro COYAEHEHUS C
AKyTAKYpo-CTaHOBBIM TeppelHOM. Pac-
IIOAOJKEH B CAOJKHOU I'€OAOrO-CTPYKTYPHOU
30He, B KOTOPOM MOIYT OBITbH COBMEIE€HBI
MeTaAAOTeHUYeCcKre OCOOEHHOCTH  pas-
AWYHBIX Pa3HOBPEMEHHBIX PYAOHOCHBIX
BeIeCTBEHHO-TIOPOAHBIX KOMIIAeKCOB. Ha
IIOBEPXHOCTU TEPPUTOPUN OTMEYAIOTCS BhI-
XOABI JOPCKUX I'PAHUTOUAOB aMaHAHCKOTO U
aMyAKMKAHCKOTO KOMIIAEKCOB, IIOACTHAQE-
MBIX Ha TAyOmMHax 10—15 KM rpaHOAMOPUT-
AWOPUTOBBIM IIE€TPOXMMHYECKUM AOMEHOM
C paikamu AoAepuToB. Huoke, B cpepHeit u
HUKHEU KOHCOAUAUPOBAHHOM KOpe, PUKCH-
PYIOTCS OAOKH YABTPAOCHOBHBIX KOMIIAEK-
COB, pa3peAeHHBIe OAOKOM IIOPOA AMOPHUTO-
BOI'O COCTaBa C AAMKaM# AOAEPUTOB.

3. IAmKaH-YHaXMHCKUN PYAHO-POCCHIII-
HOU y3en AKyTAKYypo-CTaHOBOTO Teppeu-
Ha ¢ Pt, Ni, Mo, Au cnemnuaauzanuen (I'TK
550—559) HeAOCTATOYHO SAPKO BBIPA’KEH B
reousnueCcKoM pa3pe3e oTpe3Ka Ipodu-
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AsI, HECMOTPSI Ha IIPOSIBA€HYE B OOHa KeHUIX
BEPXHEIOPCKO-PAHHEMEAOBBIX I'DAHUTOUAOB.
Ha ITIOBEPXHOCTHU OTMEUYAIOTCA BBIXOARI IIpe-
UMYIIeCTBEHHO HIDKHE- ¥ CPeAHeapXeNCKUX
MeTaMOp(PUIeCKUX KOMIIAEKCOB, @ pyAHas
MUHepaAn3aIs paioHa COAEPIKUT MUHepa-
ABI IAATUHOBOM I'PYIIIIBI, YTO HEXAaPAaKTEePHO
AT apxesi peruoHa. VICTOUHMKOM CHOCa B
AAHHOM CAYYae MOTAM CAY>KUTH HE3HAUUTEAD-
HBI€ BEIXOABI Ha IIOBEPXHOCTH paCCMaTpHrBae-
MOU TEPPUTOPUM MAAEOIIPOTEPO3OUCKUX(?)
rabbpoupoB. BMecTe ¢ TeM B BOCTOYHOM Ya-
CTH apeana paccesgHud B crBope [TK 554—559
Ha rAyonHax ~5—20 KM (puKCHUpyeTcs AOMeH
YCAOBHO KBapLEBBIX AUOPUTOB, CEKYITUNUCS
AAVKaMM AOAEPUTOB (IIOBBIIIEHHOE COAEP-
>KaHUe JKeAae3a B OA0Ke). AaHHBIM KOMIIAEKC
AOASKEH BBITIAABASITHCS IPU BO3AEUCTBUM Ha
cyocTpaT MaUuT-yABTpaMaUTOBBIX MarM.
AOMEHBI, COOTBETCTBYIOIIHE IIOPOAAM IIO-
AOOHOrO cOCTaBa, OTMEYAIOTCs Ha TAyOrHAax
37—43 u 29—33 kM.

4. YHBI-BOMCKHU PYAHO-POCCHIITHON Y3€A
NIpUypoOYeH K OOAACTU COYAEeHeHUs AJKyT-
AKypo-CTaHOBOTO TeppedHa U MOHTOAO-
Oxotckoro ckaapuaroro nosca (IMTK 576—
582). B ocHoBaHUU reopr3nIECKOro pa3pesa
U BIIAOTH AO TAYOUH nopsiaka 18 u 10 km ouk-
CUPYIOTCS MOIIHBIE BBICOKOCKOPOCTHBIE AO-
MEHBI, I10 COCTaBy COOTBETCTBYIOIIHE MapuT-
yABTPaMa@UTOBLIM KOMIIAeKcaM. Ha ypoBHe
BEPXOB CPeAHEeN—HN30B BepXHel KOHCOAU-
AUPOBAHHON KOPHI UMEeT MeCTO 8-KuaoMme-
TPOBBLIU 1O MOIITHOCTU AOMEH C MOPOAAMU
CpepHEeTro cocTaBa THIla AUOPUTOB. M, Hako-
Hell, BepXHss KOpa BEHYAETCSI KOMIIAEKCOM
IIOPOA, KUCAOTO COCTaBa, IEePEKPHITHIX Oca-
AOYHBIMHU 1 BYAKAHOI'€HHO-OCAaAOYHBIMU 00-
pa3oBaHUAMU AMYpPO-3€eiCKOU BIAAVHBL.

B paspese oTpeska npoduAsi MOKET OBITh
AOIIOAHUTEABHO BhIAeA€HA 30Ha B cTBope [TK
567—574, 1o XapaKTepy paclpepeAeHud 1e-
TPOXMUMHUUECKUX AOMEHOB HauboAee OAAro-
NPUSATHAS AN OOHAPYKEHUs B IIPUIIOBEPX-
HOCTHBIX YCAOBUAX KOPEHHBIX WCTOYHUKOB
PYAHOTO CBIPbSI.

Ortpe3sok npocdursg TeiHAG—AMYpP3ET Ie-
peceKaeT 4YeTbipe PYAHO-POCCHIITHBIX Yy3Aa
(cm. puc. 7).

1. CoBMeleHHBIN y3ea (AIICAaKaHCKUU U
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Aanpunckuii) ¢ Fe, Mo, Ag, Au cienuaan3sa-
Mel IpUypOYeH K TEPPUTOPUU AJKYTAKYPO-
CranoBoro TeppeliHa (ctBop IIK 2—8). B
BepXHEU Kope A0 TAYOMHEI 17 KM 3areraer
KOMIINEKC IIOPOA, IPEACTaBAEHHBIN, COTAAC-
HO HEeTPOXUMUYECKOM MOpeAu (CM. puc. 4,
0), TPAHOAUOPUT-AMOPHUT-CUEHUTOBLIMU ac-
COLIMAIUAMU C AaUKaMu AOAepUTOB. Hike
KOMIINEKC IIOACTHUAQETCS AOMEHOM YAbTpa-
OCHOBHBIX KOMIIA€KCOB 1, HAKOHEI], HU>KHSIS
KOHCOAMAMPOBAHHAsL Kopa IpeACTaBAeHaA
Pa3HOBO3PACTHBIMU ITOPOAAMU OCHOBHOTO
cocrasa. [ leTpoxumMuyeckuii pa3pes3 AQHHOTO
CTBOPA PYAHOI'O y3Aa AOCTATOYHO OAM30K K
paspesy BTOPOro y3Aa Ha mpodure AGakaH—
TerHA@—TaTapCcKU IPOAUB.

2. MorokTak-TarATHHCKUN PYAHO-POCCHIII-
HOU y3€eA C 30A0TOYPAaHOBOM MUHEPAAU3allN-
€l COBIIAAQeT C 30HOU AJKEATYAAKCKOT'O pas-
AOMa U niepecekaeTcs mpoduaeM B patiode [TK
10—12. BepxH#sg KOpa B paliloHe BBEIIIOAHEHA
IPAaHUTOMAAMY, IBASIOIIMMUCS, CYAS IO BCe-
My, ICTOYHMKaMHU YPaHOBOM MUHEPaAU3aIlun
B PYAHO-POCCHIITHOM y3Ae. Ha ypoBHe cpea-
Hel KOpHl (10—25 kM) pukcupyercsa Kpau
AOMEHA, CAOKEHHOTO rab0po-AMOPUTOBLIM
KOMIIAeKCOM. HU>KHA4 KOpa, Kak U B CTBOpe
IIPEABIAYIIIETO y3Ad, IIPEeACTaBA€HAa MHOIO-
da3oBEIM Ma(UT-yABTPaMa(PUTOBBIM KOM-
IIAEKCOM.

3. CoBMelIleHHBIN PYAHO-POCCHIITHOU y3€A
(Urakckuit u Teirpa-YayHruackuin) ¢ Mo, Cu,
Ag, U MuHepann3anyei IpuypoyY€eH K CEBEP-
HOU yacTu ApPryHo-MaMBIHCKOrO MacCHBa
(ctBOP I'IK 23—29). MeTaAAOHOCHBIN apean
TaK’Ke XOPOIIIO BLIpa’keH Ha YPOBHE BepXHeU
KOpPBI  I'PAHOAVMOPHUT-AUOPUT-CUEHUTOBLIM
KOMIIAEKCOM, Ha YPOBHE HU30B BepXHeU—
BEPXOB CPEAHEM KOpPHI B BOCTOYHOU YAaCTHU
OTpe3Ka NPOo(MUAS OTMEYeH AOMEH YAbBTpa-
OCHOBHOTO II€TPOXMMHYECKOTO IIPOUAL,
HIJKHSSA KOpa IIPeACTaBA€Ha Pa3HOBO3PacCT-
HOU accolmanyei mopojA OCHOBHOTO COCTaBa.

4. HarogHCKUM PYAHO-POCCHIITHOU y3eA
(Au, Zn, Pb) ycTaHOBAEH B IIpEAEA@X YiKe
AyH139HBb-CeAeM)KUHCKOIO  CKAQAYATOrO
rnosica Ha rpaHune ¢ ApryHo-MaMBIHCKUM
MaccuBoM. Ha ypoBHe BepxXHeU KOHCOAHU-
AWPOBAHHOM KOPHI OTMEYaeTCs COUNEHEHHe
IPaHOAUOPUT-AMOPUT-CUEHUTOBOIO  KOM-
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IIAEKCa U CUABHOOA3UPUITUPOBAHHOI'O OAOKA
IHENMCOB U KPUCTAAAMYIECKUX cAaHIies. [lo-
CAEAHUU OAOK IMMOACTUAQETCS IETPOXUMUYe-
CKHUM KOMIIAEKCOM ITOPOA CPEAHEr0 COCTaBa
C Aa¥iKaMu AOAepUTOB. HUDKHSS KOpa, Kak u
Ha IIPEABIAYIIINX pa3pe3ax, CAOKeHa pa3Ho-
BO3PACTHBEIMU Ma(UT-yABTpaMa(pUTOBBIMU
WHTPY3USIMU.

TakuM 00Opa3oM, HeCMOTpPS Ha NPUHAA-
AEKHOCTb PYAHO-POCCHIITHBIX Y3A0B K pas-
AWYHBIM CTPYKTYPHO-TEKTOHNYECKUM 30HaAM
(A@PKe K pa3AMYHBIM TeppelHam), B CTBOpe
reo(pn3NYEeCKUX IPOPUAEN OHU OTPAsKAIOTCS
B AOCTaTOYHO CXOAHOM PaCIIPEAEAEHNH B I'eo-
AOTHYECKUM pa3pe3e OAOKOB IIOPOA OIIPeAe-
AEHHOI'O IETPOXUMHUIECKOT'O COCTAaBA.

HuwkHAS KOHCOAMAMPOBAHHAsA Kopa B
CTBOpE PYAHBIX y3A0OB BCErAa BBICOKOCKO-
POCTHasI M BEIIIOAHEHa KOMIIAeKcaMu MauT-
YABTPaMa(UTOBOTO COCTaBa; Ha YPOBHE
YCAOBHO CpEAHENW KOPHI IIOCTOSHHO OTMe-
YaIOTCS AOMEHBI IOPOA CPEAHETO COCTaBa C
TEM WAV UHBIM COAEPKaHMeM IIOPOA OCHOB-
HOT'O CcOCTaBa. V, HakKoOHeIl, BepxXHAS Kopa
B CTBOpPE IOTEHIIUAAbLHO PYAHBIX OOBEKTOB
XapakTepu3yeTcs Hanboaee M3MEeHYUBBIMU
BapualusMHU CKOPOCTU PaCIpPOCTPaHEHUS
IIPOAOABHBIX ¥ IIOIIEPEYHBIX CEMCMUYECKUX
BOAH M CAOJKEHA IOPOAAM KHCAOTI'O COCTaBa B
Pa3sAMYHOU CTelleHU 0a3u(pUIIMPOBAaHHBIMU.

MarHuTHoe noAe BAOAb TPOPUAEN CUAB-
HOAU((PEepeHIPOBAHO U OIIPEAEASIETCS Xa-
PAKTEPOM pacIlpeAeAeHId JKeae3a B AOMeHaxX
20 TAyouH 10—17 kM. Ha npoduagax Aoba-
KaH—TBIHA@—TaTapcKkuii OpoAwB M THIH-
pra—Amyp3er 1-1, 3-1, 5-1, a Takxke 1-U U
2- pyAHO-POCCHIITHBIE Y3ABI COOTBETCTBEHHO
BBIAEASTIOTCSI II0 MaKCHUMAaAbBHBIM 3HAYEHUSIM
WHTEHCUBHOCTM MarHUTHOTI'O ITOASL. Pocchinm
B IpeAerax AJKeATYAaKCKOTO pa3aoMa U Ha
couneHeHnn AKyraxypo-CTaHOBOrO Tep-
petiHa 1 MOHTOA0-OXOTCKOTO CKAQAUYATOT'O
[04ICQ, @ TaKKe ApPryHo-MaMBIHCKOTO MacCH-
Ba ¢ AyHII39Hb-CeneM)KMHCKUM CKAQAYATHIM
[IOSICOM B MArHUTHOM IIOA€ He IIPOSIBAEHEL.
INocrepHEe OOBICHSAETCA IMIUPOKUM Pa3BU-
THEM B BepXHEM KOpe KHCABIX HOPOAHBIX
KOMIIAEKCOB, OCAAOYHBIX IIOPOA BIIAAVHEL 1
HEKOTOPBIM CMeIlleHreM KOPEHHBIX MCTOU-
HUKOB METAAAOB OT AMHUU TPOQHUASL.
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Takum 00pa3oM, B CTBOpPE OTPE3KOB Celic-
MHUUYECKUX IPOPUAEN OTMEUEHBI COBOKYITHO-
CTU NIETPOXUMHUUECKUX OAOKOB IOPOA, PUK-
CHUpPYIOIIVie PYAHO-MarMaThuiecKre IIpoliec-
CBI, IPOTEKAaBIINE B 3eMHON KOPEe B IIEPHOA
KUMMEPUNCKOM  TEKTOHOMAarMaTH4eCKOU
aKTHUBHM3AllUM U obecleyuBaroniye oopaso-
BaHUe, 10 KpalHel Mepe, PYAHO-POCCHIITHBIX
y3A0B. B nmpepenrax AKyraxypo-CTaHOBOIO
TepperHa, IepecedyeHHOro 000uMu Ipodu-
AdMU, OAM3KUe TeodU3nYecKue pa3pesbl
XapaKTepHBI AA 3-TO U 1-TO y3A0B COOT-
BETCTBEHHO Ha Npodurax AbakaH—IBIHAQ
u TeiHAG—AMYyPpP3eT, a TakKe AAS 4-TO B 00-
AACTU COYAEHEHUsT APryHCKOIO MacCuBa C
AyHBI3IHB-CeAeM)KUHCKUAM ITOSICOM.

HaunGoaee KoHTpacTHas papAruarbHaAs 30Ha,
BEIAGAEHHAS B CTBOpE ABYX NpoUAeN, U
CyAsI IIO BCceMy HamOoAee IepCIeKTHBHAas,
OTMeuaeTcs B CTBOPe 1-ro pyAHOTO y3Aa (TIpo-
durb AbakaH—TbIHA@G—TaTapCKUM IPOAUB)
B nipeperax CeneHro-CTaHOBOIO TeppelHa.

MeHee KOHTPACTHBI, C HEOIPEAEAEHHBIM
XapaKTepoM OOHapy’>KeHUsI KOPEHHBIX PYA-
HBIX MECTOPO’KAEHUY, 2-U 1 3-U y4aCTKHU Ha
npodunre AbakaHn—TBIHAa—TaTapCKui Ipo-
AuB. Bmecte ¢ Tem 3pech ke (ITK 567—574)
110 KOMIIAEKCY MaTepHarOB MOJKET ObITh BhI-
A€AeHa HOBas IepCIeKTUBHAs 00AACThb PYAO-
OTAOKEHUS.

[TpoBepeHHas paboTa IO BEIAEAEHUTO ITeP-
CIIEKTHBHBIX Ha PyAHOE ChIPphe OOBEKTOB, OT-
PaKEeHHBIX B Teo(U3UUECKUX IapaMeTpax
TeOAOTHYECKOM CpPeAbl B CTBOpE celicMuue-
CKUX IPO(dUAEH, TOKA3aAa:

— 3HAQUYUTEABHYIO IIepepabOTKy ApPeBHEN
KOHCOAVAMPOBAHHOU KOPHL B pe3yAbTaTe He-
OAHOKPATHO IPOTEKAaBIINX TEKTOHOMAarMaTH-
YEeCKUX IIPOIEeCCOB, HAIIEAIIINX OTPa*kKeHNe B
CyIlleCTBEHHOU A (pepeHIIManm ee Belle-
CTBEHHOT'O COCTaBa;

— IIPEeVMYIIeCTBEHHO PAaAUaAbHYIO YyHa-
CA€AOBAHHOCTb B IIPOSIBAGHUM MarmaTH-
YeCKHUX IIPOIleCCOB C (popMUpOBaHUEM Ha
YPOBHEe CpepHEU U BepxXHeN KOPBI ITIOPOA
THOPUAHOTO COCTaBa 3@ CYET PAa3ANYHOU
CTeIleHU CMeIlleHUSI MaHTUMHBIX Ma(pUTOBBIX
PacAaBoB ¢ MeTaMOP(PMU30BAHHBIM APEBHUM
BEIeCTBOM;

— KOHTPOAUPYEMOCTb METAAOI€HNIEeCKUX
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30H KPYIIHBIMU PETrMOHAABHBIMU Pa3A0OMaMu
— CrasoBbelM, AjKeaTyAaakckudM, CeBepo-
Tykypunrpckuy, HOxHO-TYKYypUHTPCKUM,
CeneM)XHHCKUM U Ap.

B 3akaroueHHme CAeAyeT OTMETHUTh, 4YTO
AT HAAEKHOU AMATHOCTHUKU ITOTPeOeHHBIX
KOPEHHBIX MCTOYHUKOB PYAHBIX OOBEKTOB
HeOOXOAUMEI MaTepuasbl 60Aee AeTAABHOTO
MacurTadba pa3pelieHusl.

BoiBoABI. 1. AQHHBIE O CKOPOCTSIX pac-
[IPOCTPAHEHUsI CEMCMUYECKNX BOAH KakK B
KOHCOAUAMPOBAHHOU KOpe M3y4aeMoro pe-
I'MOHQ, TaK 1 B IIPEAEAAX APEBHUX IIAQT(OPM,
YUUTBLIBasI paclpepAeAeHie OCHOBHBIX IIETPO-
XUMHUYECKUX TUIIOB IIOPOA, 110 TAYOMHAM, CO-
OTHOIIIEHUS MEeXKAY PacCUMTaHHBIMU COAEP-
SKaHMSIMU B BEIAGAEHHBIX AOMEHaX OKCHAOB
KPEMHHUS, KaAbIIUs U JKeae3a B CpaBHEHUU
C X CPEAHUMU COAEP KaHUSIMI B OCHOBHBIX
TUNAaX AOKEMOPUNUCKUX ¥ UHTPY3UBHBIX I10-
POA, @ TaK>Ke COTAACHO OOIIUM ITPEeACTaBAE-
HUSIM O 3aKOHOMEPHOCTSIX (DOPMHUPOBAHUS
3eMHOY KOPBI OT PAaHHETO apxesl 110 HaCTOosI-
11ee BpeMsi, OBIAU IIOCTPOEHEL HeTPOXUMUYe-
CKHe pa3pesbl BAOAb OTPE3KOB reogusude-
CKUX IIPO(UAEn.

KoMmaeKkcHBIV aHaAU3 MaTepUaAOB ITI03BO-
AUA BBIAGAWTH B pa3pe3e KOHCOAMAWPOBAaH-
HOM KOPHI B CTBOPE OTPE3KOB I'e0TPaBEpPCOB
yeTblpe MeTaMOP(PUUECKUX KOMIIAEKCA II0-
POA, TPU IAYTOHUYECKUX KHUCABIX, TPU IIAY-
TOHUYECKUX TUIIabNCCAaABHBIX CPEAHETO CO-
CTaBQ, ABa BYAKAQHO-IIAYTOHUYECKUX OCHOB-
HOTO COCTaBa MW OAWH CAOJKHBIM BYAKaQHO-
[IAYTOHUYECKUYU yABTPAOCHOBHOTO COCTaBa
Pa3AUYHOU CTEIIeHU II[eAOYHOCTH.
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Reflection of the history of consolidated Earth's crust formaion

of the Amur area gold-bearing province
in its petrochemical composition
(based on the data of seismic profiles
Tynda—Amurset and Abakan—Tynda—Tatar channel)

© R. P. Gottikh, B. 1. Pisotskiy, A. I. Chernenkova,
S. S. Malinina, I. A. Biserkin, 2017

Petrochemical sections along the stretches of geophysical profiles have been plotted based on
the data of velocities of seismic waves propagation in consolidated crust, distribution of the main
petrochemical types of rocks along the depths, the correlation between calculated content of sili-
con, calcium and iron oxides in the allocated domains and general concepts on regularities of the
Earth's crust formation.

Complex analysis of materials allows subdivision of four metamorphic complexes of rocks in the
section of consolidated crust: three plutonic acidic ones, three plutonic hypabyssal ones of average
composition, two volcanic-plutonic of basic composition and one complex volcanic-plutonic of
ultrabasic composition with different degree of alkalinity. Petrochemical blocks subdivided reflect
rock associations of different age but closely similar by chemical composition. Complex hybrid
rock associations on the level of medium crust are characterized by special petrochemical diversity.
Comparison of composition and time of formation of that or other exposed rocks and analysis of the
history of the region development demonstrated their sufficient accordance and admissible reflec-
tion in petrochemical sections. According to definite concepts on formation of gold mineralization
the areas were subdivided which reflect the processes of ore formation in subsurface products and

probable zones of location of the native sources of metals.
Key words: geotravers, petrochemistry, seismic velocities, terrains.
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