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Wzyyennem nerporpauueckoro U XMMHUYECKOIO COCTaBa CPeJIHEIOPCKO-HMKHEMENIOBBIX 1opoa Huxuero
[IpraMypbs yCTaHOBIIEHO, YTO BA)KHOE MECTO B 00JIACTH MUTAHUS 0CAIKOHAKOMIJICHUS 3aHUMaJIM TPAaHUTOUIBI.
Memee pactpocTpaHeHbl ObLTH HHTPY3HH CPEIHET0, OCHOBHOT'O U YJIBTPAOCHOBHOTIO (?) cocTaBa, 0cal0uHbIe,
ByJIKaHUUECKHe, MeTamopduueckue oOpazoBanus. COriacHO OpUEHTUPOBKAM KOCOHM CIIOMYATOCTH, a TaKKe
CJICIIKOB BOJIOBOPOTHBIX SIMOK B TUTOH-BAJIAH)KUHCKUX TypOUUTAX, TOJATBEPIKAACTCS TTOJI0KEHHUE TUTAIOIIEH
MIPOBMHLIMK HA 3allajie U I0ro-3amnaje. ITo ObUINM IPEUMYIECTBEHHO KOHTHHEHTAIbHbIE TPAHUTHO-METaMOp-
¢uueckue 610ku L[3ssmycei-Xankaiicko-bypennckoro maccuBa. Bmecre ¢ TeM, B cocTaBe NUTaroIIel NpoBHH-
I[UU CYIIECTBEHHYIO POJIb UTPaK (pparMeHThI O3 JHENAaIe030icKo PpaHHEMe3030CKOI KOHTUHEHTAILHON aK-

TUBHOW OKPAMHBI.

Kniouegwie cnosa: nuTamas NPpOBHHIUSA, XUHMHYCCKHIl COCTaB, MeCYaAHUKH, cpedHss opaPHukHni

men, Huxnee IIpuamypbe

BBEJIEHUE

Hactosimast paboTa mocBsmieHa XapaKTEPUCTUKE
CPEAHEIOPCKO-BATAHKUHCKIX TEPPUTECHHBIX OTIIOXKECHUI
3anaaHbIx paiionoB Huxuero Ilpuamypss.

M3ydeHne BEIIECTBEHHOI'O COCTaBa TEPPUTEH-
HBIX TOPOA MO3BOJSET ONPEACIATh YCIOBHSI HAKOILIE-
HUS OCAJ0YHBIX OTIIOXKEHHH, HX I€HE3HC, CBA3b CEIU-
MEHTAIlMOHHBIX 0acCEeHHOB C OMPEACICHHBIM TUIIOM
TEKTOHUYECKUX 00CTaHOBOK, COCTaB MOPOJ o0iacTei
CHOcCa, KJIUMaT U penbed B 00nacTsaX pa3MbiBa, OTHO-
CUTENIbHYIO YAQJICHHOCTh OacceifHOB oT 3TuX obmac-
Tell ¥ OLIEHUTH BIUSIHUE BYJIKAaHUYECKOUN JEsATEIbHOC-
TH. 32 BCIO HCTOPUIO U3YUECHHS COCTABA TEPPUTECHHBIX
0CaJIKOB COBPEMEHHBIX U APEBHUX MOPCKUX Oacceii-
HOB YCTAHOBJICHBI TOBOJBHO UYETKHE KOPPEIALNOHHBIC
CBSI3U MEXAY COCTAaBOM OCaJKa M TeM MU UHBIM THU-
IIOM HMCTOYHHUKA cHoca [15, 18, 19, 22].

s Huxaero Ilpuamypbs cyImiecTBYIOT OyKBaJIbHO
eAMHUYHbIE MyOnuKanuu [9] Mo BOCCTAHOBICHHIO HC-
TOYHHUKOB CHOCA, CYIIECTBOBABIINX BO BpeMsI (POPMUPO-
BaHUA IPOTSKEHHOU Me3030Mckoil Boctouno-A3zuarc-
KO KOHTMHEHTAaJIbHOM OKpauHbl. B Hacrosmel cratbe
ABTOPBI CTPEMIUINCH XOTSI OBl YACTUYHO BOCIOJHUTH
3TOT Tpooe.
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OCHOBHOE BHMMAaHHUE YJCJIEHO ONPEAEICHHUIO CO-
CTaBa TMOPOJ M IMOJIOKEHHUs 00sacTeil CHOca, TEKTOHU-
JecKUM 00CTaHOBKaM U MeHbInee P xnnmary. J{ns perre-
HUS TIOCTABICHHOHN 3aJa4M HUCIOJIb30BATINCH JaHHBIC O
HeTPOrpapuUEcKOM COCTaBe IECUaHUKOB U rpy0000iI0-
MOUYHBIX 110poA, noiaydeHHsle M.K. J[ps4koBBIM U Op.,
1989 r., B.A. KaiiganossiM u z1p. [6] npu npoBeneHuu
re0JIOTOCHEMOUYHBIX paboT, U O BaJOBOM XMMHYECKOM
COCTaBe MECYAHUKOB U aneBpoiuToB. CoaepxaHUs OK-
CHJOB ONPEACICHBl METOJOM PEHTITECHOCIEKTPATHHOTO
CHJIMKATHOTO aHaJn3a B Ja0OpaTOPUU PEHTTEHOCIEKT-
panbHoro ananuza CBKHUU JIBO PAH (1. Maranas,
ananmutuku T.J1. Bopxonoesa u B.1. ManywuinoBa) u Tpa-
JUIUOHHBIM MeTonoM TMokpoil Y xumuu B IleHTpanbHoM
naboparopun OI'YTTI THanereodusuxay (r. Xadaposck,
anamutuk [.I Tlempsmr).

TEKTOHHUYECKOE IIOJIOXKEHUE 1
CTPATUTPA®US OTJAOKEHU

HOpcko-MenoBbIe OTI0KEHHU UMEIOT IIUPOKOE pac-
npocrpanenue B HuxneMm Ilpuamypse. OHu npencras-
JICHBI 0CaJJOYHBIMH, BYIKAaHOT€HHO-0CaTOYHBIMH 00pa-
30BaHUSIMH U BKJIIOYEHBI B BOKTOpPCKyIO CTPYKTYpHO-
¢dopmanmonnyio noazony (C®PII3) I'opuHckol CTPyK-
TypHO-popMannoHHoii 30Hb1 (CD3) (puc. 1) [6, 7]. Ilo
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MHeHuro [1.B. MapkeBuua u np. [10], BocTouHas 4acThb
Bokropckoit CDII3 coBmectHO ¢ bukuao-Xopckorr CO3
obpasyrot 3ananHo-Cuxords-AJTUHCKHI POrud; 1Mo uH-
tenpetaunn b.A. Haranpuna [11], BocTouHO# HacTu
BokTopckoif MOM30HBI COOTBETCTBYET paHHEMEIOBOM
amypckuit komrekc. Cornmacao MHeHuto B.B. Tonosy-
6oBa [3], paccMaTpuBaeMble OTJIOXKEHHS OTHECCHBI K
MPUKOHTHHEHTAJIEHOMY CHHCABUTOBOMY TYpOUIUTOBO-
My JKypaBieBcko-AMypcKoMy OacceiHy.

Pa3pes cpeaHerOpCKO—HHUKHEMEIOBBIX OTIOKEHHU N
CJIOKEH BYNKAaHOT€HHO-KPEMHHUCTO-TIIMHUCTBIMH 00pa-
30BaHMUSAMH BEpPXHEH YacCTH XOPHUHCKOH Cepuu (XOnbBa-
CHIiCKasl TONINA) M BHIIIE3aJETAIONIUMHU CYLIECTBEHHO
TEPPUTCHHBIMH OCaJKaMH KOMCOMOJIBCKOM cepun (To-
PUHCKas U TTHOHEpCKasi CBUTHI) [7].

XoJabBacuiickas ToJua MomHocTeo 800 M co-
IJIACHO 3aJieTaeT Ha (DayHHCTUYECKH OXapaKTepU30BaH-
HBIX CJIOSIX OOKTOpCKOM ToiImu (CpegHHil Tpuac—cpen-
HsIs Fopa) HIKHEH yacTu XopnuHcKou cepuu [7]. Ipe-
00J1aat0T B COCTaBE TOJIIM aJIEBPOJIUTHI U APTUIUINTHL.
WHorna oy conep:kaT MaJIOMOIIHBIE Tpocion 0a3aiib-
TOB U UX Ty()OB, KPEMHHUCTO-TTTMHUCTHIX U KPEMHEBBIX
mopoa. B pe3ko moq4MHEeHHOM KOJIMYECTBE BCTPEUAIOT-
Csl MEJIKO3EPHUCTBIC TOHKOCIOMCTBIEC TIECUaHUKU U TY-
¢donecuanuku. Bo3pacT XonpBacCHCKON TOJIIM IO pa-
JTUOJSAPHUSAM U3 KPEMHHUCTO-TIIMHUCTBIX CIAHIICB M aM-
MOHHTY U3 BEpXHEH YacCTH TONIIH ONpPEACICH KaK Cpen-
HSISI-TIO3AHs Topa [1].

Topunckas cBuTa MoUTHOCTBIO 1670 M corflacHO
3ajieraeT Ha XoJbBacuiickoil Tommie [1, 7] U umeer, mo
JAHHBIM TreonorockeMouyHbx pabot (KaiimamoB u ap.,
1985; Munaesa u ap., 1987, M.K. JlpsiukoB u ap., 1989,
B.H. dpsixoB u np., 1991), npenMyiiecTBEHHO MeCYaHH-
KOBBIH cocTaB. Ilecyanuku cozmepxar MpOoCIIOn aJieBpo-
JINTOB, JINH3BI TPABEJIUTOB, KOHIJIOMEPATOB, CEINMEHTA-
IIUOHHBIX OpeK4nii, MauKy IepecIanBaHus aJeBPOIUTOB
U necyaHukoB. [lo nuTonornyeckoMy coctaBy oHa pas-
JIeIsieTcs Ha TP YacTH.

HuxHsS yacTh CBUTHI XapaKTEPU3YETCS PE3KUM
npeobiagaHyueM MecyaHuKoB. IlecyaHuKH TIIOX0 COpTH-
POBaHHBIC, C BKJIIOUCHUSIMH TPaBUHHBIX OOJOMKOB.
CpenHe3epHHUCThIC TECYaHUKN YSPEIYIOTCS ¢ MEJIKO3ep-
HHUCTBIMU. MOIIIHOCTHU CJIOEB BapbUPYIOT OT 7 10 25 M,
Mepexoabl OT OHUX Pa3sHOBHIHOCTEH K APYTHUM IIOCTE-
NeHHbIe. BeTpeyaroTest MaloMOIHBIE TPOCION MAaCcCHUB-
HBIX aJIEBPOJIUTOB M TacThl (10 40 M) CIIOUCTHIX aJieB-
ponutoB. IlocnenHue Hepenko coaepkat madku (2—5 M)
NepeciauBaHusl IECYAHUKOB U aJICBPOIUTOB.

CpenHsis 4acTh CBUTHI IIpeACTaBIsIeT co0oi uepe-
JIOBaHHE MAa4eK PUTMHUYHOTO TIE€PECIanBaHUs aleBPOIIH-
TOB M IIECYAHHUKOB C IPeoOIaaHueM WM aJIeBPOJIUTOB,
WM TIeCYaHUKOB. MOIITHOCTH PUTMOB BapbUpPYyIOT OT 1—

ck0€ MOpg
M. AnekcaHgpa
K ap:

Puc. 1. Cxema TekroHn4eckoro paiionupoBanus Hikue-
ro ITpuamypss [7].

1 — KpeMHH KHCEJIEBCKON CBHUTBI; 2 — CTPYKTYPHOE HECOIJIACHC;
3 — paiioH M3yueHHs BEIICCTBEHHOrO U XMMHUYECKOTO COCTaBa
nopox. ['maBubeie paznombl: 1 — Jduraunanckuid, 2 — Ilpuosep-
HbIH, 3 — JlumypuaHckuii, 4 — YrtaHckuii, 5 — XapnuHckui, 6 —
Hwxneamypcekuii, 7 — LlentpanbHo-Cuxots-Anuackuid, 8 — Jlu-
MYPHUUCKU.

1.5 M o 8.0 M. Ilauku conmepkaT JAOBOJILHO MOIIHBIC
IUTACTBI MEJIKO3EPHUCTHIX MecuaHukoB (10 50 M) u TOH-
KOCJIOCTBIX aJieBpoJuTOB (710 80 ™).

B BepxHeit 4acTH CBUTHI TPeo0IafatoT MECYaHUKH.
B naukax mepecnanBaHHUS MEJIKO- U CPEIHE3EPHUCTHIX
IeCYaHUKOB 001er MOIHOCTHIO 20—250 M MOIIHOCTH
CIIOCB CPEAHE3EPHUCTHIX IIECYAHUKOB COCTABISAET 3—5 M,
a MenkozepHUcTeix — 10—15 M. MHorna Ha TpaHuie
CPEAHE3CPHUCTHIX U MEJIKO3EPHHUCTHIX MECUaHUKOB Ha-
omogatorcsa ToHkue (5—10 cM) mpocion ajaeBpOIUTOB.
Penxo cron aneBpoOIUTOB AOCTUTAIOT MOIIHOCTH B 50 M.
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ITo ¢ayne Oyxuii U pacTUTEIBHBIM OCTAaTKaM BO3-
pacT TOPUHCKOM CBUTHI ONPECICH B HHTEPBAJIC MO3IHAS
topaPpannuii men [1].

IInonepckasa ceura MowmHOCThI0 1980P2100 M
COTJIACHO TIEPEKPBIBACT MOPHHCKYI0 CBUTY. OHa mpen-
CTaBJICHA MAaCCUBHBIMH U CIOUCTHIMH (TOPU30HTAIBHO-
CIIOMCTBIE, TUH30BHIHOCIOUCTHIE, KOCOCIOUCTHIC U JIp.)
aJIeBPOJIUTAMH.

HuoxHss 9acTh CBUTHI CIOXKEHA TOHKOCIOUCTBIMU
aJeBPOIUTAMU, COACPKAIIMMHE IJIACThl MEIKO3EPHHUC-
THIX TIECYaHUKOB U navyku (55P180 M) purmMudHOrO TIE-
peciauBaHUs aJeBPOJMUTOB, IECUAHUKOB U TPaBEIU-
TOB. BepxHAs yacTh CBUTHI Oojiee OAHOPOJIHA U CIO-
JKE€HA MPEUMYIIECTBEHHO AJIEBPOIUTAMHU KaK MaCCUB-
HBIMH, TaK U CIOMCTBIMHU, CPEU KOTOPBIX PEAKO MpHU-
cyTcTBYI0T auku (20P100 M) mepeciianBaHust aieBpo-
JUTOB U NECYAHUKOB.

Bo3pact nmmoHepcKoil CBUTHI YCTaHOBJIEH 110 MHOTO-
YHCJICHHBIM HaXOJKaM OCTaTKOB Oyxuii OeppuacaPBanan-
JKMHA, a TaKKe TI0 pasioJIIpHsiM 3TOTO Ke Bo3pacTa [6].

HNETPOTIPA®UYECKHIA COCTAB MECYAHUKOB 1
I'PYBOOBJIOMOYHBIX ITIOPO/

ITecuanuku u rpy0000IOMOYHbBIE MOPOABI B pas-
HBIX 00beMax MPUCYTCTBYIOT BO BCEX BBINICOMUCAHHBIX
cTparoHax. Haubomnee mupoxko OHU pacpoCTpPaHEHHI B
OTJIOXKCHUSIX TOPUHCKOI CBUTEI.

IlecyaHuku MO TPaHYIOMETPUYECKOMY COCTaBY
MEJKO3EpPHHUCThIC, CPETHE3EPHUCThIE U KPYTTHO3EPHUC-
ThIE, MHOT/IA COJICPXKAT IpaBUiHyI0 mpuMech. OOIOMOY-
HBI MaTepHaj MEeCYaHUKOB MMEET IUIOXYI0, PEkKe Cpea-
HIOI0 U XOPOIIYI COPTUPOBKY. OOJOMKH YTIIOBaThIe,
pexxe crmabooKaTaHHBIE M MPEACTABICHBI KBapIeM, MO-
JICBBIMH IIIIATAMM, PEXKE CIIOAAMHU, aKI[ECCOPHBIMU MH-
HepaJlaMH U JIMTOKJIacTaMu. Hepenko oTMeuaroTcs am-
¢ubo, MUPOKCEH U AMUIOT.

OurypaTUBHBIE TOUKH HOPOJ000pa3yIOIUX KOM-
MOHEHTOB MECYAHUKOB TUTOH-BAJAHKUHCKUX OTIOXKE-
HUH Ha kjaccudukannonHou auarpamme B./1. llytoBa
[13] nmomanarot B mosist MOJIEBOIINATOBBIX TPAyBaKK, ap-
KO30B, HE3HAUNTENbHAsA 4acTh P B mose mosieBommnaro-
BBIX KPHCTAIOTY(OBBIX HaKOIUICHUH (pHc. 2).

KBap1, MOHOKpHUCTAJIIIMYECKUH, PEIKO BCTPEUALOT-
cs MOJIMKpUCTAILINYEeCKUe pasHoBuaHoctu. Popma 3e-
pPEH B OCHOBHOM H30METPHYHAs, PexkKe CIabOyIIHHCH-
Has. [ToneBble mMMaThl MpeACTaBIEHBI IJIATHKIA30M U Ka-
JUEBBIM TOJEBBIM IIMATOM (MHKPOKJINH M OPTOKIA3).
O6:10M04HBIE CITIONBI (OMOTUT U MYCKOBHUT) BCTpPEUAIOT-
Csl B KOJIMYECTBAX OT JOJIEH O NMEPBBIX NPoLeHTOB. OHU
00OBIYHO OPUEHTHPOBAHBI MO HAIUIACTOBaHMIO. KpymHble
UX TUIACTUHKU NPHUCIOCAOINBAIOTCS K OKPY’KAIOIINUM 00-
JIe€ KECTKUM 3€pHaM.

1
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Puc. 2. CooTHoIICHHE TOPOT000PA3YIOIINX KOMIIOHCHTOB
TUTOH-BaJIAH)KUHCKUX [TECUaHUKOB OacceitHoB pek [1uiib-
na u Jlumypu Huxuaero [Tpuamypsbst Ha kitaccudukanmoH-
Hoi nuarpamme B.JI. lllyrosa [13].

1 P no marepuanam M.K. [IpstuxoBa ap., 1989 r.; 2 P o [6].

Cyzs mo Mop¢oJIoTuu 3epeH MOHOKPUCTAIIIHYEC-
KOT'0 KBaplia ¥ KaJIMeBOro rnosieBoro mmara [12], 3tu mu-
HEPaJbl ABISIOTCS NPOAYKTAMHU Pa3pyIICHUs! KHCIBIX U
YMEPEHHO-KUCIBIX HHTPY3UBHBIX Topos. [lomucunrern-
YECKH CIBOMHUKOBaHHBIN MJIArMOKJIAa3 MOT IIPOUCXOAUTD
KaK M3 MOJHOKPHUCTAUIMUYECKUX MOPOJ, TaK U U3 BYJIKa-
HUTOB OCHOBHOIO U CpeJHero cocrasa. Cpeau akuecco-
pHUEB B MECYAHMUKAX NMPeoOIagaloT CHATHYECKIE MUHE-
pansl P iupkoH, anatut, pexe c(eH, MOHAIUT, TpaHar,
TypmanuH. Kpome 3Toro, mpucyTCTBYIOT (peMHUECKHE
MHHEpanbl P MarHeTut, TUTAHOMAarHeTHUT, JIEHKOKCEH.
AK1ieccopHBIC MUHEPANbl CHAINYECKOH TPYIIBI YKa3bI-
BaloT [4] Ha pa3pylleHne MarMaTU4eCKUX MOPOJ KUCIIO-
IO U YMEPEHHO-KHCIIOTO COCTaBOB, MeHblle P MeTamop-
¢uueckux oOpazoBanuii. OTMEUaBIINECS B COCTABE TEC-
YaHHUKOB aKIIECCOPHBIC MUHEPAIbl (PeMUUECKOHN TPYIIIBI
CBUJETENIBLCTBYIOT O TOM, YTO pa3pylIaJUCh €Ile U Mar-
MaTH4Y€CKHE NIOPOJbl CPEAHETO, OCHOBHOIO U YJIBTPAOC-
HOBHOTO (?) cOCTAaBOB. DNMUJIOT MOXKET OBITh MOKa3aTe-
JIeM CyIIIeCTBOBAHUSI B MUTAIOIIEH IPOBUHIIMH METaMOP-
¢uuecknux oOpa3oBaHUA .

OO670MKH TIOPOJ] B IECUAHUKAX BCEX CTpaTturpadu-
YECKUX IOAPa3AeICHUN NIPEACTAaBIEHbl AIEBPOJIUTAMU,
apTIIIUTAMU, KPEMHEBBIMH M KPEMHHUCTO-TIIMHUCTBIMU
MOpOJaMH, aH/AE3UTaMH, PUOJUTAMHU, MUKPOKBAapIHUTa-
MU, KBapIIEBBIMU U CEPHUIUT-KBAPIEBBIMU CIaHIAMH,
UHTPY3UBHBIMU TOPOAAMHU KHCIOTO, PEIKO CPEIHEro,
COCTaBa, POrOBUKaMHU.
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IlemeHT necyaHUKOB MOPOBBIM, COPUKOCHOBEHHSI,
peaxo 6azanpHbIA. [0 cocTaBy OH TITMHUCTO-CIIOAMC-
TBIN, CIIIOIUCTBIN, KBAPL-CIIOIUCTBIN, a TAKXKE XJIOPUT-
TUAPOCITIOAUCTBIN, TUMOHUT-CIIOAUCTBINA, XJIOPUTOBBIN.

I'py6oo610MOUHBIE TOPOABI 3aHUMAIOT HUUTOXK-
HYIO 4aCTbh B pa3pes3e CPEAHEIOPCKO-HUKHEMEIOBBIX
omioxkenuil Huxuero IIpuamypssa. Ilpencrasiensl
OHU I'paBeIUTaMM, KOHIJIOMEpAaTaMU U CEJUMEHTallU-
OHHBIMU OpekuusiMu. Bce oTMeueHHBIE TOPOJBI UMe-
I0T II€CYaHbli, I€CYaHO-aJIEeBPUTOBLIA U AJIEBPUTO-
BBIIl MaTpUKC, KOTOPBIN HE OTIMYAETCSI OT COOCTBEHHO
MEeCYaHUKOB, YTO OOBIYHO MPU E€AMHON MHUTArOUIEH
npoBuHUUU. ['paBuil U rajapku IpeACTaBIEHBI IIecya-
HUKaMU, aJIEBPOJIUTAMHU, aprUIIJIUTaMU, PEXKe KpEMHeE-
BBIMU TOpojaamu, 3(Qy3uBamMu, MUKpPOKBAPLHUTAMU,
UHTPY3UBHBIMU IIOPOJAMHU KHUCJIOIO cocTaBa. l'anbku
B OCHOBHOM CpE€JHE U XOPOILIO OKAaTAHHBIE.

XUMHUYECKHIA COCTAB

J1s XapakTepUCTHKH XUMHUYECKOTO COCTaBa pac-
CMaTPUBACMBIX OTJIOKEHUI XOPIUHCKOH (XOonbBacuiic-
Kasi TOJIIIA) U KOMCOMOJIBCKOH (TOPUHCKAsl U MHOHEPCKast
cBUTHI) cepuil B 18 nmpobax mecuanukoB u B 10 mpodax
aJeBPOIUTOB, OTOOpAaHHBIX HaMH B OacceilHax pek
[Munbaa u Jlumypu, u3ydeH UX BaJOBBIM XUMHUYECKHUI
cocras. Ilpenen o6napyxenus okcunos (%): TiO, P
0.007, Fe,0, P 0.036, MnO P 0.002, MgO P 0.06, CaO P
0.013,Na,0 P 0.25, KO P 0.018.

Jns ompeneneHust KIaccoB U THUIIOB IMOPOJ MO XHU-
MudeckuM knaccupukanusam 1.9, KOgosua, M.II. Ket-
puc [16] u ®. Ilertumxona [21, 24], nus BeIsCHEHUS
CTEICHU 3pEJIOCTH MOPOJ U OIIEHKH BHJa BHIBETPUBA-
HUA (XMMHUYECKOTO WX (U3HYECKOTO) B 00JaCTAX MH-
TaHUS HaMU OBUIM PACCUUTAHbI PA3JIMUHBIC JIUTOXHU-
MuuYeckue moxynu: ruaponusatheii I'M = (ALO, +
TiO, + Fe, O, + FeO + MnO)/Si0,, anioMoKpeMHEBbIi
AM = Al,0,/8i0,, bemnueckuit ®M = (Fe, O, + FeO +
MnO + MgO)/SiO,, turanoseit TM=TiO,/ AL O, me-
nounoi M = Na ,O/K O, o6mas HOpMUPOBaHHasA
menoynocte HKM = (Na,0+K 0)/AL0,, xenesnblii
KM = (Fe,O,+ FeO + MnO) / (TiO, + Al 0O,), narpu-
el HM = Na,O/Al1,0,, kanuesniii KM=K 0/Al 0,
[15, 16], a Takxe Beruuciaensl log (Na,O / K 0), log
(Si0,/AL0,), log (Fe,0,/ K,0) [20, 23].

ConepskaHusi OKCHI0OB B ITECYAHUKAX COCTABISIIOT
(macc. %): SiO, P 68.2P80,3; TiO, P 0.27P0.65; AL,O, P
10.5P16.1; Fe,0,* P 1.8P3.5; MgO P 0.3P1.03; CaO P
0.2P1.3; Na,0O P 2.7P4.08; K,O P 2.4P3.5 (puc. 3,
1abn. 1). Fe,0,* P cymmapHOe Kene30, nepecyuTaHHOEe
Ha Fe,O,.

AJIEBPOIUTHI pacCMaTPUBAEMbIX OTIOKCHUN OTIH-
YaKOTCA OT NECYaHNKOB MEHBIIMMU cojiepkanusamu SiO,

1 Na,O u 6onee Beicokumu P TiO,, Al O,, Fe,0,*, MgO,
K,O (rabun. 1, puc. 3). B aneBponurax XoJabBacuiCKoM
TOJIIM (XOPIUHCKAs cepusi) MO CPAaBHEHUIO C aleBpoO-
JUTaMU KOMCOMOIIbCKOH CepUU OTpe/IeieHbl 0ojiee BbI-
COKHE CO/Iep KaHus TiOzy A1203, K,O u nonwmxenneie P
MgO (tabm. 1, puc. 3). XUMHUYECKU COCTaB ajJeBPOIIH-
TOB M3MEHsAETCA B mpenenax (macc. %): SiO, P 63.7P
65.8; TiO, P 0.73P0.9; ALO, P 16.2P17.6; Fe,0,* P
4.76P5.96; MgO P 0.8P2.1; CaO P 0.35P1.02; Na,O P
1.6P3.2; K,O P 3.45P4.40.

J7ns cpaBHEHHMS XUMHYECKHUX COCTABOB U3YyYCH-
HBIX MMOPOJ Ha JAHArpaMMbl ObLIH BBIHECEHBI MPOOBI
MarMaru4eckux nopon bypewmHckoro maccuBa B Iie-
nom [2] (puc. 3P7). Bypeunckuii MmaccuB sIBIsLIICS Yac-
Tb10 1[3s1MycChI-XaHKaiicko-BypenHCKOro najaeoKOHTH-
HEHTa, KOTOPBIH, MPEANON0KUTEIbHO, Y4aCcTBOBAT B
MOCTaBKe KJIACTUYECKOTO MaTepualia B ONUCHIBAEMBIH
CeIMMEHTAIlMOHHBIN majneobaccein. PacmomoxkeHnue
(burypaTUBHBIX TOYEK OTMEUYEHHBIX MarMaTUTOB KHC-
JIOTO ¥ YMEPEHHO-KHUCIIOTO COCTaBa TATOTEET K MOJAM
pacloIOXKEeHUsI TOYEK M3YYEHHBIX MEeCYaHUKOB. XOTs
MOJIHOTO COOTBETCTBUS XMMUYECKUX COCTAaBOB Iecua-
HUKOB M MarMaTuTOB BypemHCKOro MaccuBa HE MOXKET
OBITh, BCE K€ WX SIBHAS B3aUMOCBSA3b MILTIOCTPHUPYET
MPENOI0KEHHE O MPEUMYIIIECTBEHHOM Pa3MbIBE I0-
POJl KHCJIOTO U YMEPEHHO-KHUCIOTO cocTaBa (puc. 3).

Ha xnaccuduxanmonnsix guarpammax @. [Nertu-
mkoHa [21, 24] ¢uryparuBHbIC TOYKH OOJBIIMHCTBA
MECYaHNKOB 3aHUMAIOT TOJIe TpayBakk (puc. 4 A), a pu-
rypaTHUBHBIE TOYKH alIeBPOJUTOB P mone oOBIYHBIX TIIH-
HUCTBIX cnaHIeB (puc. 4 b).

Cornacno 1.9. FOnosuu u M.II. Ketpuc [17], uzy-
YEHHbIE NecyaHuku 1o I'M oTHOCSTCS K TUITY CHUJIUTOB,
aleBpONUTHl P K THUIy CHAIIUTOB, COOTBETCTBEHHO
(tabmn. 1, puc. 5A), noaTuny UCTUHHBIX (copepxkar MgO
MeHbIne 3 %). BONbIIMHCTBO MECYaHUKOB MOMAaacT B
KJIaCC MHOCHJIUTOB, a alleBPOJIUTOB P B Kitacc HOpMOCH-
amnutoB [17].

[To o6meii memnounoctn Na,O+K O (Bbiue 5%)
OONBIIMHCTBO MPOO MECUaHUKOB M AJIEBPOIUTOB SBIISA-
I0TCS 1IeJIOYHbIMH (Ta0m. 1).

N3BectHO, uTo HM sBnsierca uudpoBoii xapak-
TEPUCTUKON MpoIlecca XUMUUYECKOIO BRIBETPUBAHMUS, B
pe3yibTaTe KOTOPOTO pa3pyliaroTcs IJIarHoKIasbl,
npudeM cuuTaeTcs, 4To 3HadeHuss HM, npessimaro-
mue 0.20, cBOICTBEHHBI I'PayBaKKaM, KOTOPBIE SIBII-
I0TCsL He3penbIMU nopoxaMu. Bennuunna HM B usy-
YEHHBIX IecuaHukax Bapbupyer or 0.21 no 0.29. Ta-
KM 00pa3oM, B CPeIHEIOPCKO-BaJaHKUHCKOE BpeMs B
MUTAOIIEH TPOBUHIIUK POIECCHl XUMUYECKOTO BbI-
BETPUBAHUS MPOTEKAIH ciIabdo.

Benuunna KM no3BossieT cyniuTh O pacnpejene-
HUU KaJus ¥ aJTIOMUHHS B IOPOA000PA3yIONIUX MUHE-
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Tabauna 1. CpenHue cogep:kaHus MOPOJ000Pa3YIOUIHX OKCHIOB B TEPPUreHHBIX nmopoaax bokropckoii moa3onst Io-
punckoii C@3. Hu:xuee [lpuamypne.

Knacrep 1 2 | 3 4 5 | 6128 | 3062-2
XopnuHcKast Komcomonbckast cepus | XopHnuHCKas
Bospacr copis (Jops) (J5PK)) copis (Jops) Komcomonnckas cepus (J;PK )
JIlutoTun Ilecyanuku ATIeBPOIIHUTEI Ilecyanuku
. Ienounoii N .
Xemotun HIET0YHOI MUOCHIIUT HIETI0YHON HOPMOCHAIIIUT HIEJIOYHOI MUOCHIIUT
HOPMOCHJIUT
n 5 | 9 2 5 | 5 1 | 1

Si0, 73.75 71.66 78.90 64.53 65.32 68.22 72.45
Ti0, 0.49 0.45 0.29 0.84 0.74 0.52 0.65
AlLO; 13.63 14.40 11.33 16.87 16.60 16.07 14.26
Fe,05" 293 2.87 1.91 5.24 5.41 3.46 2.10
MnO 0.03 0.04 0.02 0.06 0.08 0.07 0.02
MgO 0.73 0.87 0.39 1.31 1.80 1.03 0.63
CaO 0.61 0.91 0.24 0.64 0.80 1.15 0.51
Na,O 3.73 3.71 2.50 247 2.71 3.73 343
K,O 2.65 3.13 2.73 393 3.68 3.47 3.13
P,0s 0.10 0.08 0.04 0.19 0.15 0.09 0.10
T 1.35 1.87 1.56 3.61 2.75 2.18 2.73
Cymma 99.94 100.00 99.89 99.55 100.03 99.99 100.01
Na, 0+ K,0 6.38 6.84 5.23 6.40 6.39 7.20 6.56
I'™M 0.23 0.25 0.17 0.35 0.35 0.29 0.24
KM 0.20 0.20 0.17 0.29 0.32 0.21 0.14
oM 0.05 0.05 0.03 0.10 0.11 0.07 0.04
AM 0.18 0.20 0.14 0.26 0.25 0.24 0.20
™ 0.036 0.031 0.025 0.050 0.044 0.032 0.046
HKM 0.47 0.48 0.46 0.38 0.38 0.45 0.46
M 1.42 1.20 0.92 0.64 0.74 1.07 1.10
KM 0.19 0.22 0.24 0.23 0.22 0.23 0.22
HM 0.27 0.26 0.22 0.15 0.16 0.23 0.24

Ilpumeuenue. n P xonmndecTBO aHaIN30B B BeIOOpKe; 6128, 3062-2 P mpoOBI BHE KIIACTEPOB.

panax [16]. Ero 3HaueHus B paccMaTpuBaeMBbIX Iecda-
Hukax oT 0.17 1o 0.26 naxonstcs B unTepnane 0.1P0.3
1 MOT'YT CBUACTCIILCTBOBATH O MPUCYTCTBUU B NIE€CUAHU-
Kax TUAPOCIIONBI, XJIOPUTA U IUIaTHOKIJIA30B, YTO MOJ-
TBEPXKIAETCS MeTPOrpaduIecKUMH UCCIICIOBAHUSIMHU.

3nauenus HKM B M3yueHHBIX IIECUaHUKAX BapbU-
pytotr ot 0.45 no 0.49, a B aneBponutax P ot 0.33 no
0.42. Takum oOpasom, oTHomieHue TioJeBbIe IIMAThI/
citonbl Y B necyanukax Bointe. Bennunast HKM, npebi-
matorue 0.40, B mecyaHuKax 00€CIEUUBAIOTCS IPEHMY-
LIECTBEHHO IMOJIEBBIMU HImaTamu [17].

Bricokoe (0onee 1) 3sHauenue LIIM B necuanukax
(mpeobnaganue HaTpUs HaJ KaJlUeM) CBUIIETEIbCTBYET
0 JOMHUHHUPYIOIIEM KOJIUYCCTBEC B HUX IJIarMOKJIa3a 1o
CPAaBHCHHUIO C KaJUEBbIMU MMOJICBBIMU IIITaTaMU U CJIIO-
namu [17]. JlaHHOE 00CTOSATEIBCTBO MPUOIMIKAET UX K
rpayBaKkKaM, IOCKOJbKY B apKo3axX JOMUHUPYIOT Op-
TOKJIa3 U MUKPOKIUH [12].

Benuuuna TM 3aBUCHUT OT coJep:KaHUsl TUTAHA B
MATCPUHCKUX IMOpOoaAax /AU OT JAUHAMHUYCCKHUX YCJIO-

BUW ceUMEHTaluu. B U3yueHHBbIX MecuyaHuKax 3Ha-
yenue TM Bapsupyet ot 0.025 1o 0.046, B aneBponu-
Tax P ot 0.044 no 0.051. HeBrbIcokue, B LieJIOM, 3Ha4e-
Hug TM B nopozpax cornocraBuMBbI co 3HaueHUAIMU TM
B TPAaHUTOUJAX, A IIOBBIUIEHHBIE €r0 3HAYEHUSA B
aJIeBpOJIMTAX 110 CPAaBHEHUIO C II€CUAHUKAMM CBHJIE-
TEJIbCTBYIOT O TOM, YTO B IIEPHUOA OCAJAKOHAKOIICHUS
OTCYTCTBOBajio npupojHoe TiuiuxoBaHueVY KiacTu-
geckoro matepuana. [locneqnee o0psicHsETCA pacuie-
HEHHBIM TOPHUCTBIM penbedoM 00JacTH NHTAHUS,
00yCIIOBIICHHBIM aKTHBHOW TEKTOHUYECKOU JIesTelb-
HOCTBIO.

BrlmienpuBeieHHbIE MOAYJIU BBIABIAIOT I1OJIO-
JKUTENbHYI0 Koppensauuio mexay ®M u TM, XKM u
OM, I'M u TM (puc. 5 b, B, I'), Gozee Bricokue 3Ha-
yeHust TM B ajieBposMTax 110 CPaBHEHUIO C II€CYAHU-
kamu (tabn. 1, puc. 5 T'), 9T0o mo3BoONSAET MpeaAmoIa-
raTe (OpMHpOBAHUE M3YUCHHBIX OTJIOKEHMH mpe-
HUMYIECTBEHHO 3a CUET pa3pylI€HUs] MarMaTU4eCKUX
nopox [17].
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85

1P2 P necuanuku: / P cpenueiiPBepxHell 10psl XonbBacuiickoit Tonmy, 2 P 6eppuacaPBanaHkuHa TOPHHCKOW U MHOHEPCKOH CBUT;
3P4 P anesponutsl: 3 P cpenneiiPBepxHeil 1opbl XonbpBacuiickoi Tonmu, 4 P 6eppunacaPBananknHa TOpHHCKON M THOHEPCKOI CBUT;
5P9 P marmarutsl bypeunckoro maccuBa [2]: 5 P rpanutsl, 6 P rpanoguopurtsl, 7 P puonutsl, § P nanutsel, 9 P annes3utsl.
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Puc. 5. Monynbusie auarpammsel (NayO+K,;0) PTM (A); ©®M P TM (B); )KM P ©M (B); I'M P TM (I).

Knactepsr: 1P2 P menounsix MmuocuiautoB: 1P cpenneiiPBepxueii ropsl XxonbBacuiickoid Tommu, 2 P 6eppracaPpananxuna ropusc-
KOW M ITHOHEPCKOH CBUT, 3 P Imen0oYHbIX HOPMOCHINTOB OeppracaPBanaHKuHa TOPUHCKOHW M MHOHEpCcKo# cBUT, 4P5 P menounsix
HOpMoOcHaUINTOB: 4 P cpenneiiPBepxHell 10pbl XoubBacuiickoi Tommu, 5 P 6eppuacaPBananxnHa TrOPHHCKOW U THOHEPCKOW CBHT.
OcTanbHbIe YCIOBHBIE 0003HAYEHNs IPUBEICHBI Ha puUC. 3.
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3PEJIOCTb U BBIBETPUBAHUE ITOPO/

3penocTh 0CaAKOB SABIISETCS COBOKYIIHBIM OTpake-
HHEM TPOJOIKUTEILHOCTH U HHTCHCUBHOCTHU TIPOSIBIIC-
HUS 0caaKooOpa3yronmx mnpouecco [12]. Eciu onu He-
MPOIOKUTEIBHBI, TO HE3aBUCUMO OT X MHTEHCHUBHOC-
TU KOHEYHBIN NPOAYKT OCTaHeTcsl He3pesbM. Ecnu un-
TEHCHUBHOCTH IPOIlECCa HU3KA, TO KOHEUHBIH MPOIYKT
TAKXE OCTAHETCS HEe3PEJIbIM, KaK Obl IPOJOKUTEICH HU
OBLT ATOT Ipouecc. A eciau HHTEHCUBHOCTh M IIPOIOJI-
KHUTEIBHOCTh 0CAAKO00Pa3yIoIIero npouecca BEICOKH,
TO KOHEUHBIN MPOAYKT OyIET 3PEIIbIM.

Haubonee pacnpocTpaHeHHBIM HHEKCOM MHHEpa-
JIOTUYECKOU 3PEJIOCTH ABIIAETCS OTHOIIEHUE KOJIMYECTB
XUMHUYECKH U (PU3MUECKH CTOMKHX MHHEPAIoOB U He-
CTOMKHUX.

XUMUYECKH U (U3NYECKH CTOWKHM MHHEPAJIOM
SBIISICTCSI KBApIl, BCTPEUAIOIIUICS TPEUMYIIIECTBEHHO B
IUTYyTOHUYECKUX KUCJIBIX U YMEPEHHO KHUCIBIX ITOPOJAX.
ITosTOoMy MuUHEpaoruyeckas 3peiaocTb I€CYaHUKOB MO-
JKET BBIpAXKaThCs cojepxkaHueM Kpapia. Ilockoibky
KBapll B IOPOAAX MHTAIOIIECH MPOBUHIIMU IIEPBOHAYANb-
HO HAaxOJIWICS B aCCOIHAIMM C IOJIEBHIMH IIMATaMH,
3pEeNOCTh MECUaHUKOB MOXKET BBIpaXKaThCs depe3 Aedu-
IIUT HOJIEBOTO IIIATa, T.€. Yepe3 OTHOLICHHUE KBapIy/mo-
neBo# mmar [12].

Jns BBIBETpUBAHUS U PA3JIOKEHUS IOJIEBBIX
MINAaTOB TPeOyeTCs He TOJIBKO MOAXOAANIAs KINMATH-
yeckas 00CTaHOBKA, HO TaKXKe JOCTAaTOYHO MPOJOJI-
JKUTEJNbHOE BpeMsa. EcIM MHTEHCUBHOCTH IIpoLecca
pasnokeHus: 00yCIOBINBAETCS KIUMATOM, TO MPOJOJI-
JKUTEJIBHOCTD DTOr0 MPOLECcCa OIPEAEIAeTCs peibe-
(oM. PaitoHBI ¢ BBICOKHM M PaCcUJICHEHHBIM pelibe(om
XapaKTepu3ylTcst OBICTPOil 3po3ueil, mosToMy moJie-
BbIC IIMATHI B 3TOM CIIy4ae HE YCIEBAIOT Pa3pyLIUTHCS
U BOBJIEKAIOTCS B IIpOLiEcC OcaJKoHaKoIuleHus. B yc-
JOBUAX HU3KOTO HEPACUICHEHHOTO penbeda »po3us
UJCT MEMJICHHO, U MPHU COOTBETCTBYIOIIEM KIMMAaTe
MOJIEBBIC IIMATHl MOTYT MOJHOCTBIO pa3pymuThes. B
CBSA3H C 3TUM, NIPUCYTCTBUE WIH OTCYTCTBHE MOJEBBIX
MINATOB B O0CAJ0YHBIX MOPOJAX SIBISIETCS PE3yIbTaTOM
PaBHOBECHS MEK/JY CKOPOCTHIO BHIBETPUBAHUS U CKO-
pocThio 3po3uu. TakuMm 00pa3om, MOJEBHIC IINATHI
MOTYT OBITH IIOKAa3aTeJeM KaK CypOBOTO KJIMMAaTa, Tak
U BO3JIBIMAIONIETOCS CUIBHO PAaCUJICHEHHOTO penbeda,
XapaKTepHOTO AJIsi TEeKTOHMYECKH aKTHBHOH oOcra-
HOBKH.

[MopomooOpasyromue MUHEpaAIbl H3YYEHHBIX
MECYaHUKOB B KAYECTBEHHOM OTHOLICHUH NMpaKTHYeC-
KM HE OTJIMYAKTCSI OT MUHEPAJIBHOIO COCTaBa IpaHU-
ToB. Ilo cpaBHEHUIO C rpaHUTaMU, COJIEpKAHUE KBap-
I[a B NECYAHUKAX INPEBBIIIACT KOJUYECTBO OTHOCHU-
TEJIbHO MEHEE CTOMKHUX IoJeBbIX mmmnaroB. Komnue-

CTBO MOJIEBBIX HIMATOB B PACCMAaTPUBAEMBIX €CUAHHU-
KaX BCE e OCTaeTCs 3HAUUTENbHBIM. V3 mpuBe1eHHO-
r'O COMOCTABIEHHUS IECYAaHUKOB M HOPMaJIbHBIX TPaHU-
TOB, C y4YETOM MPUCYTCTBHUS B COCTaBE MECUYAHUKOB
HEYCTOIYMBBIX 00JIOMKOB TPAaHUTOB (CPOCTKOB KBaplia
W KaJuIIara, KBapla U IJIarnokjas3a, KalWullmnara u
MJIaruoKjasa) cleayeT, YTO MeCYaHUKU paccMaTpuBae-
MOTO paiioHa SIBISIOTCS HE3PENbIMHU.

O He3penoCTH MEeCYaHUKOB CBUICTEIBCTBYIOT TaK-
ke Bbicokue 3HaueHus ['M, AM, HM, HKM, IIIM noxa-
3BIBAIOIINE, YTO MOCTYMAIOMUN B OacceiiH marepual
OBLT IOBOJILHO CBEKHUM U HE MMOJIBEPTajcs 3HAUUTEIbHO-
My XUMUYECKOMY BBIBETPHUBAHUIO, MIPU KOTOPOM yHHY-
TOXKAIOTCS MJIarHOKIa3Hl.

J71s1 OLIeHKH CTETeHU BBIBETPUBAHUS MOPOA ObLI
BolUMCIEH uHIeKC BohiBeTpuBanus CIW=[Al,0,/
(A1,0,+CaO+Na,0)]x100 [20] (Taba. 2). 3uauenue
CIW Bcerga Bbilie B 0oliee BBIBETPEJBIX MOPOJAX.
TeopeTudeckas rpaHUIa CBEKUX U BBIBETPEIBIX MOPOJL
JUTSE 2J1eBPOIUTOB (0K0JI0 80) HECKOIBKO BBIIIE, YEM IS
necuyanukoB [20]. 3nauenne CIW B M3y4eHHBIX Mecya-
HUKaX HaXoJUTCs B paMKax oT 62 g0 73, a B aneBpoiu-
tax P or 72 no 85. IlpuBeaeHHbIC 3HAUEHUSI CBUIETEIIb-
CTBYIOT O mpeobiagaHuu GU3HUECKOTO BHIBETPUBAHUU
HaJl XUMHUYECKUM M, COOTBETCTBEHHO, O PacUJICHEHHOM
TOPHOM pefbede MUTAIOIIEH TPOBUHIIUH.

UT0OBI KOHKPETU3UPOBATh BOMIPOC KIMMAaTa B 00-
JACTU MUTaHUs, ObUT pacCYUTaH MHIEKC XUMHUYECKOTO
usmenenns CIA=[ALQ, / (Al,0,+CaO*+Na,0+K,0)] x
100, roe CaO* P xonuuectBo CaO B CHIMKATHOM YacTH
nopofsl [23] (Tabm. 2). Cuutaercs, 9T0 TPaHUIIE XOIO/-
HOTO ¥ TEIUIOTO KJIUMaTa Ui alIeBPOJIUTOB COOTBETCTBY-
et untepnai 3HaueHuit CIA ot 70 no 75, nis nmecuaHu-
koB P Hmke [23]. Yem Boimne 3Hauenue CIA, Tem kiaumar
onu1 Termee. CortacHO HaIIMM JaHHBIM, 3HadcHue CIA B
necyaHukax cocrasiser ot 54.3 go 60.3, a B aneBpoiu-
tax P or 61.3 no 68.7. [IpuBeneHHble AaHHbBIE CBUE-
TEJBCTBYIOT 00 YMEPEHHO XOJIOIHOM KJIMMATe B 001aCTH
MUTaHUSL.

Hcxons u3 BHIIIEH3IIOKEHHOTO, MOXKHO CPOpPMYITH-
poBarh CIeAyIONIe yCPeNHEHHbIC YCIOBUS HAKOIUICHUS
CPEHCIOPCKO-HUKHEMEIOBBIX OCAJKOB, COACPIKAIINX
JIOCTaTOYHOE KOJIMYECTBO MOJEBBIX IInaroB. Bo-mep-
BBIX, OHU OTJIarajuch B pe3ylbTaTe OBICTPOH 3pO3HH
CUJIBHO pacuI€HEHHOW M MOCTOSIHHO BO3JbIMAaroLIeHCs
MUTAIONIEH MPOBUHIINK, B TEKTOHUYECKH aKTUBHOH 00-
CTaHOBKe. B pesyinbrare 9TOro moJjieBbie MIMAaThl U Jaxe
0OJIOMKH TPaHUTOMJIOB HE YCIEBAJIM Pa3pyIIUTHCI U
BOBJIEKAJIUCh B NPOLIECC OCAJAKOHAKOIUIeHHs. Bo-BTo-
PBIX, MpolIecC JACHYIAIUN OCYIIECTBISIICSA, BEPOSITHO, B
YCIIOBHSX TMPEUMYIIECTBEHHO YMEPEHHO XOJIOJHOTO
KITuMara.
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Taonuua 2. 3HayeHust nHAeKca XuMu4ieckoro BbiserpuBanus CIW, no [20], u nnaexca xumuueckoro usmenenus CIA,
no [23], B TeppureHHbIX nopoaax dacceiina p. Jlumypu

CIW CIA
ITecuanuku ATEBPOIUTHI ITecyanuku ATEBpOJIUTEI
62.3 - 67 54.3 - 58.5
Komcomorbckas cepusi. 65+1.5 (9) 56.4+13 (9)
BepxHss opa, TUTOH—
HIDKHUH Med1, 6epprac— Muocunutsl 72.9 - 74.6 Muocunutsl 61.3 -63.8
BaJIaH)KHH. 73.8+ 0.7 (5) 62.7+1.1 (5
70.3-72.7 60 - 60.3
71.5€1.7 (2) 60.2+0.2 (2)
Hopmocunutel Hopmocuintsl
XOpHIHHCKas cepusl. 64.1 - 66.7 72.4 - 84.5 56.4 - 58.9 61.7-68.7
CpenHsisi—BepXHsisl F0pa. 653+1.2 (5 76.6 52 (5) 574+£1.0 (5) 64.1+32 (5)
MuocunuTsl MuocunmnTsl
1.6 0.4
1.4 0.35]
1.2 0.3
SR &' 0.25
S o
= Q:’ 0.2
< 015
0.1
0.051
0 . . . . . . . . 0 -
0 2 4 6 8 10 12 14 16 0 5 . 1 15
Fe, 0%+ MgO,% Fe, 03+ MgO,%
6
5.5
5
4.5
< g5,
z .
S, 3,
X Q251
%]
2151
1
0.2 0.5 -
0 T T T T T T T 0 T T
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Puc. 6. /IluarpaMMbl pEKOHCTPYKIUI MaTI€OTEKTOHMYECKUX OOCTAHOBOK 0acCCEHHOB CEIUMEHTAIMH 10 XUMUYCCKOMY
COCTaBYy I1€CYAHUKOB.
Fe,O3* — cymmapHoe xene3o, nepecuntanHoe Ha Fe,Os. [lons, xapakrepusylonme necyaHuku U3 0acCeHOB, CONMPSIKEHHBIX: A —

C OKCaHWYECKHMH OCTPOBHBIMH OyraMH, B — ¢ KOHTHMHEHTalIbHBIMH OCTPOBHBIMH Ayramu, C — ¢ aKTUBHBIMH KOHTHHEHTAJIbHBIMU
OKpanHaMH, D — ¢ macCHBHBIMHM KOHTHHEHTAJIBHBIMHU OKpanHamH [18]. OcranbHble yclIOBHBIE 0003Hau€HUs IPUBEIEHBI Ha puUC. 3.
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THUIIBI UCTOYHUKOB IIMTAHUSA

B ocHoBy pactumdpoBKy TUIIOB HCTOYHUKOB MUTA-
HUSI U3YUCHHBIX OTJIOKEHHH, Kak OBIJIO ITOKAa3aHO BBIIIE,
HOJIOKEH MEeTporpadhuieckuii ¥ XUMHUIECKUH cocTaB 00-
JIOMOYHBIX HOPOJI.

[TeTporpaduueckuil cocTaB MeCYaHUKOB U TPy-
©000JI0MOYHBIX TTOPOJ] CBUACTEIBCTBYET O 3HATUTEIIb-
HOM pa3Ho00pa3uy MaTEPHUHCKUX MOPOJ, 0ObEIUHEH-
HBIX B KOMIUIEKCHI. [TTaBHBIM U3 HUX SIBISIETCS ILTYyTO-
Huueckuid. [IpeoOnagaromue B coCTaBe M3YYECHHBIX
MOPOJI 3epHAa KBaplla U 3HAYUTENHHOE KOINYECTBO 00-
JOMKOB KaJIMIIIATA, a TaKXe MOCTOSHHAs MPHUMECH
CHAJINYECKUX AaKIECCOPHBIX MHHEPAJIOB M YELIyeK
CIION CBUJCTEIBCTBYIOT O TOM, YTO Ba)KHOE MECTO B
HEM 3aHMMalu TpaHUTouAbl. KpoMe rpaHHTOHIOB,
CyZs 10 HAJIWYHUIO B MIECUaHUKAX U B IpybooO1oMOU-
HBIX TIOPOJaX MUHEPAJIOB elle U (eMUUIECCKON IPyIIIbI,
B IUTyTOHUYECKHUI KOMIIJIEKC OTPAHMYEHHO BXOJIMIU
HOPOABl CPEAHEr0 COCTaBa, HUUYTOXKHYIO 4acTh CO-
CTaBISLIM MauUTH U ynbTpamMapuTsl (?).

Kpome miIyTOHHYECKOrOo KOMILIEKCA BBIJCICHBI
elie 0CaJ0YHbIN, ByJKAHUYECKUI 1 MeTaMOppUIeCKUn
KOMITTIEKChI. OCagOuHbIN KOMIUIEKC COCTABJISIOT aJIeB-
POJUTHI, APTUUIUTHL U MIECYAHUKH, KPEMHH M KPEMHHC-
TO-IIIMHHUCTHIC TTIOPOJIBI; ByIKaHUYECKUi P puonnTsl, an-
JIe3UTHI, aH/1e3u0a3aIbThl U 0a3aJIbThI, MeTaMopduyec-
kil P caroqucThie U KBapl-CEpUITUTOBBIE CIAHIIBI.

Beimie, Ha OCHOBE BBISIBICHHBIX KOPPEJISLMOHHBIX
cootHomienuit Mexny I'M u HKM, KM u ®©M, I'M u
TM, ObLIO TIOKAa3aHO, YTO U3YYEHHBIC TEPPUTCHHBIE OT-
JOXKECHUS MMEIOT MPEUMYIIECTBEHHO MarMaTH4yeCKHH
UCTOYHMK (hOPMHUPOBAHMS.

Ha muarpammax M.P. bxarus [18] (puc. 6), uc-
HOJIb3YEMBIX JJIS Pa3fielIeHUs] IECUaHUKOB U3 OacceiiHoB
Pa3IUYHBIX TEKTOHHYECKUX OOCTAaHOBOK, MpEUMyIIe-
CTBCHHOE KOJMYECTBO (PUTYPATUBHBIX TOUEK NECUAHHU-
KOB COOTBETCTBYET JINOO MPUOIMKAETCS K TOJISIM aKTHUB-
HBIX KOHTHHEHTAIBHBIX OKpanH. OueHb HeOombmIas
4acTh (PUTYPaTUBHBIX TOYEK CMEIIACTCS B CTOPOHY TOJIS
naccuBHo# okpaunbl. Ha puarpamme K, O/N,OPSiO,,
npeioxkeHHon b. Poyzepom u P. Kopiem [25] (puc. 7),
(urypaTUBHBIC TOUKH MECUAHHKOB U INIMHUCTO-AIEBPO-
JHUTOBBIX TIOPOJI PACTIONIOKEHBI, B OCHOBHOM, B TIosIe Oac-
CCIHOB, CONPSKEHHBIX C aKTUBHBIMH KOHTHHEHTAJIbHBI-
MH OKpauHaMH.

Jln1s BBISICHEHUSI MECTOTIONIOKEHUS PEKOHCTPYHPO-
BaHHOHM nuraromei nposunuuu Huxknero Ilpuamypss
IpUBEIEM CICAYIOUIYI0 MH(popMaIuio. 3a mpeaesiaMu
paccMarpuBaeMoii Tepputopuu (puc. 1), B CKaJbHBIX 00-
HQKEHUSAX THUTOH-BAJaHXXUHCKUX mopox [luBanckoro
paspesa mecyaHbIX TypOHIUTOB (IpaBoOepexse p. AMyp,

] PM
C& T
©
Z .
O 1 -
~ -
X 7 o
7] ARC ACM
90
54 60 70 S0, % 80

Puc. 7. Texronnyeckass JUCKpPUMUHALIMOHHASL JUarpaMma
JUIs IECYAHUKOB U aJIEBPOJIUTOB.

PM P naccuBHas koHTUHEeHTanbHas okpanHa; ACM P aktusHas
KOHTUHEHTanbHas okpauHa; ARC P okeaHnndeckas ocTpoBHas Jyra
[25]. OcranbHbIe ycaoBHBIE 0003HAUYEHUS IPUBEACHEI Ha pHC. 3.

L—1 1 pasmep .
(uHTepBan 5°) _

JVE;\

0 500 1000m
L 1 1

Puc. 8. Ctpoenue ¢pparMmeHTa KOMCOMOJILCKOTO paszpesa
Ha npaBoOepexbe p. AMyp (o Kynakos B.B., Bokxyes A.JL.,
1970 r., ¢ nononuenusimu [.JI. Kupunnosoii [14]).

1 P tutoHCKHMe TypOMANTHI; 2 P THUTOH-BaJlaH)KUHCKHE KPEM-
HUCTO-aJICBPOJIMTOBBIE TOPOABL; 3 P BallaH)KMHCKUE IIeCUaHU-
ku; 4 P crparurpaduueckue rpanuns;; 5 P pazmomsr; 6P7 P
JuarpaMMbl OPUEHTUPOBOK ITOCJIC KOPPEKLUU AUCIOKALUHA: 6 P
CIICNIKOB BOJOBOPOTHBIX SIMOK, / P cienkoB mapainiaeiabHBIX
rpeOHel 1 JTOKOUH.
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Puc. 9. Kononka (A) ¢ OpUCHTHPOBKOU rHeporau()OB ¥ KOCOH CI0MYATOCTH MOCIIEe KOPPEKIIMK JUCIOKAIUNA B TUTOH-
BaJIAaH)KHHCKUX MOPCKUX OTIIOKEeHUsIX CaxaJMHCKOTO 3aj]1MBa, MKy MbicaMu IIpomexyTouHslil u Anexkcanapa [8] u
paspe3 (b), B KOTOpOM MPOU3BOJUIKCH 3aMEPhl TUEPOTITH(POB U KOCOI CIOWYATOCTH.

A. IP2 P typounutsl: I P necuansie (KpyIMHOPHUTMUYHBIE C COIYTCTBYIONIMMH MaCCHBHBIMH II€CUAaHUKAMU, CPEJHE- U MEJIKOPUT-
MHU4HBIE), 2 P mecuano-apruuiMToBsle, aleBpo-apruuinToseie; 3 P koHTYpuThl 1 ocanku ThoHOBOHY ceinMeHTAINN (TOHKOCIOMC-
ThI€ U MACCUBHBIC aJICBPOAPTUILINTHL); 4P6 P nuarpaMMbl OpUEHTUPOBOK: 4 P c1eIKOB BOLOBOPOTHBIX SIMOK, J P a3uMyTOB najeHui
MEJIKOW KOCO# cioiyaTocTH, 6 P ciaenkoB ¢ 60po3/1 BOJOUCHUS IPEIMETOB IO JIHY.

b. I1P3 P anemeHTHl 3aneranus ciaoucroctu: / P HopmanbsHoro, 2 P onpokunyroro, 3 P ¢ HeonpezneneHHol noiasapHocTsio TkposinsP
nopomBay, 4 P mecra, riae npou3BOAUINCH 3aMepPhl CICIKOB BOJOBOPOTHBIX sIMOK (2, 3, 4), kocoii cioiiuaroctu (1, 5,6,7,9,10) u

CJICIIKOB ¢ 6OPO3]] BOJIOYCHHS MPEAMETOB 110 AHY (8).

HanpoTuB I. KoMcomonbcka-Ha-AmMype), COINIacHO OpH-
EHTHPOBKAM CJIENKOB BOJOBOPOTHBIX BBIEMOK, 1O [5],
najeoTeYeHus ObLIIM OPHUEHTHPOBAHBI C 3amajia Ha BOC-
ToK (puc. 8). Kpome 3T0oro, B 6€peroBbix 0OHaXKEHHIX
CaxaJuMHCKOTO 3aJ1Ba, MEXJy Mbicamu [IpomexyTou-
HBIA U ANEeKCaHJpa, B KPYIHONECYaHOM (DIIUIIE HTOTO
JK€ BO3pacTa, COrJIacCHO OPUEHTUPOBOK MOJIOOHBIX Clien-
KOB, OHHM HaIPaBIICHbI IPEUMYIIECTBEHHO C OTa Ha ce-
Bep (puc. 9) [8].

Takum 0Opa3zoM, MECTOHAXOXKJACHUE MUTAIOIIEH
MPOBUHIIMU M3yYEHHBIX O0CAJ0OYHBIX 00pa30BaHUM, Ha

OCHOBE M3y4E€HHMS NAJIEOTECYEHUH B PacCMOTPEHHBIX
TUTOH-BAJIAH)KMHCKUX OTJIOKEHUSX, MPEANoNaraeTcs
Ha 3amnaje, Ioro-3anaje. Y YuThBas BhIIIEU3I0KEHHOE,
OJIHUM M3 COBPEMEHHBIX T'OMOJIOTOB OOIIMPHOM 00na-
CTH CHOCA MOTYT OBITh JajdbHHE KOHTHHEHTAJbHBIC
rpaHuTHO-MeTamMopduueckue Omoku L[3simychi-XaH-
Kalicko-BypeuHckoro maccuba, BKJIIOYAIOIINE BbIIE-
JICHHBIE HAMHU ITyTOHUYCCKUN U MeTaMOppUICCKUM
KOMILIEKCHl. BMmecTe ¢ TeMm, B cocTaBe IuTarouiel
MPOBUHIINU CYIIECTBECHHYIO POJIb UT'PANH PParMeHTHI
MO3/IHETNaJIE030CKO-PAHHEME3030CKON  aKTUBHOM



Humaiomaﬂ npoeuryus Cpe()HeiOpCKO-HuJICHeMe/ZOGblx

KOHTHHEHTAJIbHONH OKpauHBl (0CaTOYHBINH U ByIKaHU-
YECKUN KOMILIEKCHI).

3AK/IIOYEHUE

Ha ocHoBe meTporpaguieckoro u XUMHUYECKOTO
COCTaBa OCAAKOB CPEIHEIOPCKO-HMKHEMENIOBBIX OTIO-
KCHHUH yCTAHOBJIEHO, UYTO IMIABHBIMH HCXOIHBIMU ITOPO-
JaMH OBUTM TPAaHUTOHBL. B MIyTOHHYECKUH KOMILIEKC
TaK)Ke OTPAHUYECHHO BXOAMIIN MOPOABI CPEIHETO COCTa-
Ba; HUYTOXHYIO YaCTh COCTABIISUIN Ma(UTHI U yIbTpama-
¢utsl. KpoMme IIyTOHMYECKOTO, BBIACIECHBI 0CAJOYHBIH,
BYJIKAHHUECKUH, METaMOP(UIECKNH KOMIIICKCHI.

CornacHo M3y4eHHIO MaJIeOTEYEHUH, Mpearnona-
raeTcs, 4YTO MHUTAIOLIasl MPOBUHIUS U3YUEHHBIX 0Caj-
KOB pacroyiarajach Ha 3amaje, oro-3amnajge. OgHUM U3
COBPEMEHHBIX TOMOJIOTOB OOMINPHOM 00nacTH cHOCa
MOTYT OBITh JajlbHUE KOHTHHEHTAJIbHBIC TPAaHUTHO-
metamopduueckue 6moku L[3amycsi-Xankaiicko-by-
pEHHCKOro MaccuBa. Bmecte ¢ TeM, B COCTaBe MUTAIO-
meil NpOBUHIINYU CYILIECTBEHHYIO POJIb Urpanu ¢par-
MEHTHI TO03JHENae0301CKO-PAaHHEME3030MCKOM aK-
TUBHOI KOHTUHEHTAJIbHOW OKPAUHBI.

Pabota BBIMONHEHA IPU MOAJICPAKKE HHTETPALIOH-
HOro MpoekTa TPEeKOHCTPYKIIUSI HCTOUHUKOB IOCTYIIIE-
HUS BellleCTBa B ocajgouHble Oacceiinbl CeBepHoii EBpa-
3ud: OOCTAHOBKH CEJJMMEHTOICHE3a, TOTEHIIUANbHAS PY-
noHocHocTh Y (mpoekT 09-11 -CY-08-004), mpoexra Tl eo-
JUHAMUKA ceBepo-3amagHoro oopamnenus [lameonaru-
¢uku B Me3030¢e u kaitHozoeY, rpant JJBO PAH Ne 09-1-
OH3-01 B pamxkax mporpamMmsel OH3 PAH Ne 2 TOBomzo-
LSl TUTOC(EPHI, METAIIIOI€HUYECKUE TPOBUHIINN, 3II0-
XU U PYJHBIC MECTOPOXKACHUS: OT TEHETUUECKUX MOJIe-
Jei K MPOrHO3Y MUHEPAIBHBIX PECypcoBY.

Apropsl npusHatensusl I.B. Poranosy, B.A. Kaii-
nanosy, B.1. Anolikuny, I'JI. Kupumiosoi, Bcem y4da-
CTHHKAaM COBMECTHBIX ITOJIEBBIX HCCIEIOBaHUM 3a KpHU-
THYECKOE 00CYXIEHUE MOIYyUYEHHBIX pe3yabTaTtoB. Oco-
6as 6maromapHocts M.M. TyukoBo# 3a KOHCTPYKTHUB-
HBIE COBETHI.

ABTOpBel uckpeHHe Omarogapuel JI.B. SIxHo,
T.JI. KapmioBoii 3a moMouis B opopMieHun rpapuyec-
KOro MaTepuara.
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A V. Kudymov, S.A. Medvedeva

The provenance of the Middle Jurassic-Lower Cretaceous deposits of Lower Priamurye

Studies on petrographical and chemical composition of the Middle Jurassic-Lower Cretaceous deposits of
Lower Priamurye have revealed that granitoids played an important place in the provenance. Among the
sedimentary rocks, intermediate intrusions and mafites, sedimentary, volcanic, metamorphic, and ophiolite (?)
complexes are less common. Cross bedding orientation and casts of whirlpool pits in the Volginian-Valanginian
turbidites corroborate the position of the provenance in the west and southwest. These are mostly continental
granite-metamorphic blocks of the Jiamusi-Khanka-Bureya Massif. In addition, fragments of Upper Paleozoic-
Lower Mesozoic continental active margin and island volcanic arc were crucial in the composition of the
provenance.

Key words: provenance, chemical composition, sandstones, Middle Jurassic-Lower Cretaceous, Lower
Priamurye.



