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BBEIEHHME

MHuoroJeTias ACATETEHOCT PAATIYHBX TEONOTTMECKIX OpraHM3aun# B CEBCpo-BOC-
ToyHoil wacth BarruiicKoro LMTA MpHBEIA K COCPEROTOYCHIK Gosuioro Kaprorpadmue-
CKOTO - MaTepHaia B MPOM3BOACTBEHHLIX M HAayyHBIX yupexnenwsx. CucTemaTHaums Che-
MOYHBIX MaTepHaiOB, BHNOJHeHHas noa pykosojcteoM EJIYamem, mossommna cosjarh
MOHTRXHYIO TeQUIOTIMeckylo Kapty Koabckoro nomayocTposa B maciurafe 1:200 000, Bxstio-
YAOUWY® MATEPHATH NPAKTHUCCKH BCEX NEQOTO-ChéMOYHBIX pabor. Hs 310l OCHOBT B
IO "Cepzanreonoris™ B 1988 rogy Guuta cocTarneHa reonoriyeckas kapra Kapeto-Koie-
ckoro persiona MacurraGa 1:500 000. C yueToM HOBbIX MATEpHIOB, KOTOPBIMM Ceiflac pac-
nomaraer Teonormueckuii uncruryr KHI[ PAH, 6humt cojiadbl YCloBis A1l COCTARICHIL
1OBOIl KapTel, oTpaxaouiell KK COBPEMEHHLIH YPOBCHb 2HAHIMI IO PETHONY, 13K H OCHOB-
Heie UpobGieMHBIE BONPOCH, pctue_ﬂuc' KOTOPBIX MOXET obecnedifrb ARAMITEABHB TPOT-
pecc B HCCTEOBATENLCKHX W TEONOTO-CheMOUHEX paGorax. PaspaGoTka HOBMX HPHHIMIIOB
MOCTPOEHHA :lcn:mmvﬁuna BLI3RIHA HeoBXOAHMOCTBIO OOsiee NMONHONO OTPAXEHNH CTPOE-
HUs perHoHa Haubosec NPOCTLIM H HATSUIHLIM CcriocoboM. lpennourenie GuL10 OTR2HO
OTOGpAXEHHI0 KPYNHBIX ECTECTBEHHBIX DPZOJOTMMECKMX Tel, BbUICTCHHHX NO OpHHUINIY
NPEHMYLIECTECHEONO COCTABA M ONPEAE/ICHBOIO CTPOCHMS, 4YTO OBecleymio CONOCTABH- -
MOCTb KapThl KOIBCKOro Periora ¢ reoorirdeckiMi KapTamMit écncpoeappncﬁcmrx CTpaH.

[l KoabcKoro perviola XapakTepHl HIaBHBM obpasoM foxemGpiiickue nopomst. He-
KTIOYEHHE COCTARISIOT NATE030/iCKHE HHTPY3HH W OIHOBO3DACTHHIE ¢ HIMH BY.1KAHONEHHO-
oCaToYHKE TOAL B paiione osep Jlosoiepo 11 Konrtosepo. PannenokemOpuiickie nopomsl
KeonHopoaHo Meramopdimopanu. Hx nepsuunbiil COCTAB H NCHE3NC PCKGHCTPYHPOBAHM C
PasHOil CTENEHBIO HOCTOBEPHOCTH, YTO B KAKOIi-TO MEPE OTPAKCEHO B JICTCHAC.

Teononmieckoe CTPOSHRE PCriHoHa HeomroponHo. Brinensercs pan KpynHax 610K0B ©
PA3HLIM THNOM CTPOSHHS Paspe3oB H CTPYKTYPHRIMH OCOGEHHOCTSMIL, YTO ABIACTCH OCHO-
BOif TEKTOHHYECKOTO pajioHipoBanys. Cxema pafioHHpoBaHHA NpiBencHa Ha speske Kap-
TH, Ha KOTOPVIO HAA0 OPHEHTHPOBATCH NPH uTeHHn 3amiuckd. OTMETHM JHlUb, XTO B
npeaenax BenoMopekoli ckaamyaTol CHCTEME! Le1ecoobpasHO PALTINATL TAKHE CAMOCTOR-
TenbHbE 30HHI, Kax Tepckas, Benromopckan u Jlamranacko-Koasuukas. B xaxaoit sone
CYWIECTRYIOT THNOBBIE paspe3nl W YCTAHABIMBIETCS cTpaTurpacdiiyeckas Noc1e10BaTens-
HOCTb, HO PajICMOUNIe MX KpaeBnle paiiomsl TpeSyloT BHIMOIHEMIS KOPPEIALHK 1A
BHIARICHHS IATCPATHHOTO MOAGKCINS PETHOHATEHO PAIBUTHIX NOIPAACACHILEE,

W3-32 orpaniueHHOro 06beMa 3aNMHCKI Mb! CCRUIAEMCS NPEHMYUICCTBEHHO M2 HOBbIE M
obobmawonire paGoTel, B KOTOPBIX COAEPKATEA CCHUTKH Ha paboThl Beex HecaeaoBaTeleii.

Aprops 6narofapeil ceouM Koieram A A.Apiamaciesy, B.B.Bopicosoit, A.H.Buwor-
panosy, A.H.KopoGeitnkosy, B.BJlio6uosy 1 M.B.Yikipesy 31 KOHCTPYKTHBHOE 0bCyx-
AeHHE NPAKMKIHATGHBIX BOTPOCOB ME0JOTHYECKOTO CTPOSHNS KOHKPETHEIX 061ekTos. Oco-
60 Mst npuanareasnsl B.P.Berpuny, B.®.Cyvoapximy 1t 10.A.Banraiony 3a npeocTarieHHe
HepBIMHbIX MATCPHAIOB W OKalamme KoHcyastawnil. Mot Taxke Gnaronapus C.H.Cokoio-
BOIt 22 nepeBod ¥ NOAMOTOBKY 3ATHCKI K HATAHINO H3 aHTMIICKOM S3bIKE.
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OCHOBHBIE MOJIOXEHHUA JIETEHAB
TpammuoHHO Bce KpynHble reaioneckite Teia Koasckoro IOTYOCTPOBA BBLAELLTICH
B paHTe cepiti M CBIT MU CYNPAKPYCTATHHEX 06PAloBaHILi i1 B PAHIe KOMILICKCOB It Mac-
CHBOB - 11 MHTPY3MBHRIX. [IpH Takom nocTpoeHHH HeoGXOAMMO 3HATL MOAHBIE OFbEM
noapaineTIeHHl W HX coCTas. Ha npeacrannennoit Kapre nsolpaxens peabHO cyurect-
BYIOUIHE rEOOTHHECKHE TE/Ta ONPeeIeHHONO COCTARL, KOTOPHIE OTAHYAITCA 10 CTPOEHHIO
W COCTABY OT BhIUIC- M HIDKEIEXKAIUNX Te0I0THYECKIX TET H HMEIOT SCHBIE FPAHIIbLI.
Jlereraa conepXHT KO.IOHKH OCANO4HO-BYIKAHOTEHHBIX H HHTPY3HBHBIX (CPOL, pacno-
NIOMEHHAIX B COOTBETCTBHE C HX IEOJOrHYECKHM BO3DACTOM H HIOTOMHBIMI AXTHPOBKAMH.
JlurocTpaTurpadueckiic KOMILIEKCH! OTBEHalOT ofBeMAM Cepiit it CBHT I, KaK 1IpaBILIo
PAlJeICHE! HAa PAL NEOIOTHYECKHX TeJd, OTOOPAKEHHbBIX B KOJOHKE LBETOM, cooramm-‘
s opeoGranawniesty coctasy. [eonornueckie Tena, reHesuc KOTOPRIX OCTAACA Heonpe-
ACICHHBIM, [TOKA3AHE! B POMEXYTOUHOM NONOXEHHH MEXIY KOIOHKAMH CYTPaKpycTATb-
HSIX . HHTPY3HBHBIX obpasosaunii. flng ryGoko MeramMopdHIOBIHHBIX pa3pe3os, B KOTO-
PBIX HCBOIMOXHO YCTAHOBMTD MOJOWBY M KPORMIO ctoes, Ha Kaprte nokaaHo coBpemetHoe
NOJ0XKEHHE MCOTOTHYCCKHX TEI, H HX MECTO B KOJIOHKE He 0GodHavaeT ux crparsrpadinec-
KHX B3aHMOOTHOUICHHI. OHKM OCTUIOTCA HECTPATHGHLUNPOBIHHLIMIL ¢ HECHBIM NEPBIYHAIM
DOJOXKEHHEM B paspede, XOTA MHOTHE 3 HHX ARIAIOTCA cynpakpycTaibHbimif. LlseT Takix
TEONOrHYECKHX Tel OTPaXaeT Tojbko mpeobianalouii WX coctas®. Hectpatngmiiporan-
Hbie L1Y60KO METaMOpdHIOBIHHBIC KOMILIEKCH! BhUIEAEHR! HAa ABYX ypoBusx. HiokHnii, xax
Mbl HonaraeM, Hexoas u3 obulero ero nonoxenus B benomopekoil 3oHe, 3aneraer ToibKo
Ha 110pOAAX KOMIUICKCA OCHOBAHSA, @ BEPXHILH OTHECEH K IPaHile apxeil-npoTepoloit.
BeprikaibHas KOMOHKA NPAMOYTOALHIKOB YC/IOBHBIX OGO3HaucHilit oObeINHAET TPH
noziuitit. [pamoyroasuukir conpikacaiores it o6pasyior eauHsiit psa B cIydae YCTaHOB-
JIEHHBIX CTPATHIPAMHYECKIX B3RIMOOTHOIIEHHIT ME0JOMMUECKIX Te.1, KOTOPbIE OHIf oTobpa-
XAI0T; Y3IKHE NPOCBETH MEXTY MPAMOYTOABHHKAMI O3IHAYAKT HEYCTIHORTEHHBIE CTPATH-
TpachHYECcKHe BIAHMOOTHOLICHHS Teo/lorHYecKiX Ten. MX nojoxeHie otpakaer aBTopeKyio
HHTCPNPETALHIO W14 YPoBHA cTpaTHhHUMPOBAHHBIX KoMmmekcos. Lnpokie npocserst co-
OTBETCTBYIOT PErMOHAIbHLIM [EpephBAM W HEONpPeIeScHHOMY NOJ0KEHHIO L1 HecTpa-
THOHUHPOBIHHLIX KOMILIEKCOB. 3TO NPABILIO OTHOCHTCH M K B3aHMIOMY NQJIOKCHHIO KO-
MOHOK MHTPY3MBHBIX H OCAL0YHO-BY.IKAHOIeHHBIX oGpajoBaHuil. JOMOIHITE bHBIMIE 3Ha-
KaMil X JcreHae oBOIHAYEHBI TEOTOMMECKHE OGBEKTHI, HMEIOLINE BLKHOE 3HAYCHHE I
obosuauaembie Ha KapTe kak BHemacuwrraGuble Tena. BepTukasinHble psuIsl dnTocTpaTHrpa-
HUCCKMX N HHTPYIUBHBIX KOMIL1EKCOB NOCTPOCHB B COOTBETCTBHH C PErHOHAIBHBIMU
MOOPAMIETEHHAMI H HIOTOMHBIM BO3PACTOM PENEPHBIX NEQIOTHYECKHX OOBEKTOB.

- K TeaM HeofIpeleIeHHOMO reHeIHCa JOTKHE OHITE OTHECEHH H KHCIHE IpaHy:IHTal (MNe B2
Jlesennn), ARIAOWMECA MHOIOKPATHO MeTaMOPHIOBAHHLIMH OGPAIOBAHHAMH HHXHETO yposw:
xopsl. Hx cynpakpycTauisHas npHpoda He Joxazada, H Ha nocieaHed (1992) Teodormuecxoi kapre
Hopperiu OHH OTHECEHR JaXe K [LIYTOHHYECKHM NOPOJaM (NpHM. ped.).
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Ha xpoHocTpaTHrpadHyYecKoM YpoBHE B PETHOHE HIBECTHRHI apxeiickue, [POTEPO3oiic-
KHE M naicosoiickite ofbexTh!, He CYHTas YETBEPTHHHBIX IOpOL, KOTOpble He NOKa3ank Ha
Kapre. Ha airoctparirpadpiriecKoM YPOBHE BbLISLTIOTCA HATTOPU3OHTRI 1 KOMILICKCH, CO-
OTBETCTEYIOLINE cyneprpynnam # rpynnam. Apxeiickiti 30H NPEACTIRICH AonHiicKHM KoM-
nnekcom. TlporeposoiicKnit 300 UWIMPOKO npeacTanieH HIDKHHM (KapeibCKHM) OTAETOM. B
OCHOBAHIH €r0 BHUICAAIOTCS CYMMIl M CapHOJHIi, OTBEYAIOLINE HIDKHEMY M BEPXHEMY Aan-
MOHHIO Crannnnasun. STymiit # ONHKOBHI KODPENHPYKITCS C TPEXHACHHEIM ATYTHEM.
@iHCKHE reoforTH B paMkax "JJanIancKoro BY/JIKaHWYECKOTO npoexTa” mPEeLICAIUTH TpeX-
CIeHHOE JeIeHHe JaNMnoHus, BKIOYHB B €10 BepXHHMIl oToen 'ri)cx-ueanuﬁ aTynuii. B Takoi
exeMe "KOAbCKHI" capuaunil cOOTBETCTBYET (HCKOMY CPEAHEMY JANNOHIMO- 3asepinaercs
KApEIbCKHIl Pa3pes. KUICBHEM, CONOCTARIACMBIM CO cBeKodeHCKol Cyneprpynnoii. Bepx-
HHi OTAE] NPOTEPO308 TPEACTARICH pHdeecy If BEHIOM, naTeo3oii - NEBOHOM ¥ KapOoHOM.

H3oTonsbie JaTHPOBKH apXeiicKMX [0pOA YKIAABAOTCA B HHTCPBATL 2930-2556 man.
aer {1, 15, 17, 65, 67]. JaripoBuTHch PENCPHBIE TEONIOTHYCCKHE GOPMaRK - HApParHeHChl
xobcKO-GenoMopekoro KomiLiekea kax #3 Konbcko-Hopsekekoit, Tak H 13 Benomopckoit
30H, METABYIKaHUTH Gonee MOMOARIX apxciCKHX 3E/ICHOKAMCHHBIX IIOACOB, a TaKke
TOHAIMTO- M IUIArHCIPaHHTOrHeHCH OpeanoiaraBlcrocs panHeapxeiickoro (yHIAMCHTA,
7.6, Bce Te 06pa3oBaliA, KOTOPHE 3RHHMAIT NPAKTHYECKH BECh 0B6bEM KO/IBCKOTO 2pXEd.
Tlpu JToM naxe MozensHeie Rb-Srow Sm-Nd sospacta (domycTinbie MAKCITMATbHBIC
3HaYeHis BO3PACTA) NPOTOTMTOS PALTHYITAX TPAHNTONIOB W3- BCEX TIABHBIX CTPYKTYPHBIX
J0H KOIBCKOTO lokembpusi He mpesmiwuaior 2.95 suipaner [65, 69, 70]. Takumn xe
ARJIAIOTCS PE3YIBTATH ONpPEAcICHIMA MOLeNbHOIo Sm-Nd poapacta npoTOINTa NaparHeiicos,
yTO TaKXE {IOK23bIBAET OTCYTCTBHE paHHeapxelicKIX KOMIOHCHTOE B HCXOAHMIX Als
rHeficos ocamoyHex mopoaax [75]. Ha ocxoBadit 3THX JaHHBIX BCe apxeiickie NOpoab

Koasckoro persosa OTHECEHH K BEPXHEAPXCHCKINM 06pasoBaHIAM®,

TeoxpoHonorineckite i GiocTpaTHrpadryecKiic TaHHbIE NOATBEPXIAIOT NPABOMEPHOCTD
phiaetenns Ha KombcKOM NOIyocTpoBe NOPOA HIDKHETO H BEPXHENO NpoTepo3os. 34 nau-
Hble ONYOAUKOBAHE BO MHOMMX 06o6uAloUnX paboTax W PENEpHHIE M3 HHX OPUBCACHL! B
Jerenae. lNomuepkuem, ¥To AaHHBIE O BO3PacTe MHTPY3ul ropu Fenepansckoi (2453+/-42
siner [10]), Ha 5pOAITPOBAHHOI NOBEPXHOCTI KOTOPOIl 3WIErAIOT KOHIIOMEPATh CRIfTh
aXManaxTH, @ TAKXKE BO3PACT MepBoil BYIKAHOTEHHON TOJWIK Meuenru (2330+/-38) MaH.
et [7]), CBHIETEBCTBYIOT O NOCTCYMHIICKOM BOIPACTE NEYETCKOTO paspesa.

MancosoficKiii BOIPACT WEAOYNHBIX I LIETOYNO-YALTPAOCHOBHBIX MAcCCIIBOB, a4 TAKKC
HeMeTaMopdHI0BIHHEX OCAIOYHO-BYIKANOTCHHBX TIOPO, BHIXOAbI KOTOPHIX NPOCTPAHCY-
peHHo caa3anb ¢ JososepekuM # KoHTO3epeKHM M2CCHBAMH, ONHO3IHAYHO ONPEALNACTCA
KaK M3OTONHBIMH, TaK 11 hIOPHCTIYECKHMH AaHHBIMI.

* - no $opMATLHLIM MEOXPOHOTOTHIECKHM coOBPLKEHHAM TaKOH BLIBOI, HABEPHOE, NMPABOMO'EH.
OnHaKo, ¢ YYETOM TOTO, YTO KOMILIEKC OCHOBIHMA Dance OTHOCIICH JaXe K HIDKHEMY apxeK, a
BEPXHHM GPXECM CUNTLICA TONLKO JIONHA, MOXET OblTh, CICAYCT MOPOI KOMMLICKCA OCHOBIHHR
HAIBIBATH "1070MMACKIMIT, BOIMOXKHO, JaXe cpeIHeapXeAcKiMIt (Npitd. pea.).



JTUTOCTPATUTPAOUYECKHE KOMILTEKChI
Apxefickaa rpymma

Komnsexc ocnceanus

B nepsoii croaxe mo reosonnt Kamsckoro NOTYOCTPGBA K CaMBIM IpeBHHM ofpasosa-
HHSIM G5UTH OTHECEHA TOMIIH KOIBCKO CEPHH - COOTBETCTBEHHO IPAHATOBBIX I CIIOMSMHLIX
rueiicos, - TPOPBIBACMbIE apXCHCKHMI THPOKCEHOBLIMI JHOPHTAMM H OTHNOKIIA30BLIMH
rpauuTamit [51]. Onnoepemenso apepreiiumiL obpasosanmimu BeoMopexoit 08B 6butH
OPHIHAKBI CYNIPAKPYCTANBHbIE OTIOXEHMHS Genomopekoil cepuu, cpean KOTOpPBIX JOMHHH-
PYiOWas paik TAKKE MPHHALTIEXATA [PAHATOBRIM H GIOTHTOBAIM raeficam [61]. Martepnarm
G JROpHTIM M rpaHiTaM, coSPAHHLIE B OCTEBOCHHBIE TOIbI, OOQTBEPAILTH BBRIBOI O TOM,
11O AMOPUTBL It IPAHKTHI, OOBEAHHEHHBIE B EIMHYIO (HOPMALIO IPaHOAHODHTOB-TOHAIH-
TOB-IL1arHOIPAHHTOB, NPOPHIBIOT KOALCKYIO CEPHIO [9]. Tem He Menee, moanHee BoaHNK:IO
1 WHPOXO pACHPOCTPAHILIOCH MHEHHE, YTO aTa topmanns, BXTOYAOIAS TAKCKE aduby-
JHBHBIC MIOPOIRI, CTAraeT GyHAAMeHT paHHero nokemSpust Kozsekoro nenyocrposa u arts-
ETCA AHANOTOM TOHLTHT-TPOHIBEMHT-IPAHOIHOPHTOBEX KOMILIEKCOB ¢ BO3PacToM CHbIlle
3.5 smapater [13]. Jamsueituee PA3BHTHE ITOH KOHUENIMI OPHBENO K BHUICICHHIO B KaX-
IOH CTPYKTYPHOIl 30He NOMYOCTpOBa OIPOMHBIX Macc MOPOX MaHHON OpMAaLHI, MOTyYiB-
1ueit H3IBECTHOCTH KaK panueapxeiickas dopMauns nepEIYHO-KOPOBHIX rpaHyTOIn0B [42).

Hayuueivy 1 reonoro-cremounsivi paboramu 50-60-x romoe B cocrape KOJNLCKOH ce-
pHH GbLTH yeTaHoRAeHb! [Be Toawmmn, Hixusas ua HHX BKJNIOuaeT GHOTITOBsIE THelicsl (yac-
To aMduGoniconepxauie) ¢ pesko NOMYIHEHHBIMU MM aMHOOTHTAMH, a BEPXHAS - pasHo-
o6pasHuie THelichl, CAaHIb, ampHbOIUTH M Xere3ucThie KBapuuTel NpH mpeobaagaHuu
TPAHATOBRIX H CHUIMMAHMTOBRIX THejicos. Taxcke GeUlo BRICKazaHo MHEHHE., YTO HIDKHAS
TO/MUA 327€racT Ha YabTPaMeTaMopGHYecKoM dyHnaMeHTe, B KOTOpbIil GbLTH OObeAHHE B!
PAXIHYRBIC THEHCH KHCAOTO COCTABA (HEPENKO C PTHKTAMI CYTIPAKPYCTRIBHBIX NOPOZ) M
MHPOKCeHOBLIE anopimet [18]. Ananornunme paGorkt, nposomtBumtecs B Besromopexoii 30-
HE, NOATBEPAILTH APEBHEIiIICE NONOXKEHHE MOPO 6Ge;toMopekoit cepiu. Bro coraacyeres ¢
FEQTOTHYECKMMH HAOMIONEHHAMH H TCOXPOHONOHYCCKIME JaHHBIMIL O Hanbonee apesnem
MOJOKEHHH KOTBCKOM H GestoMopekoii cepuit B Konneko-Hopeexckoit n Benomopekoii 30~
Hax [1, 17, 32, 65, 67]. B Keitsckoit u Tepckoit 3oHax Hanbanee BeposTHA Taxas xe CiTya-~
LA, H K ApeBHeHUIMM 0BpazopaHmsyM dpXEA TAKCKE OTHECEHB! MOPOAkl HaHGOMer HI3KHX
YPOBHeii aTHX cepuii. B 1o xe Bpeums CTATyC APeBHEILIHX NOPOM CJIEAYET COXPAHITH 3a OT-

ACTbHBIMY 06PAOBAHMAMI, BELICABUINMICA paHee B COCTABS pénneapxeﬁcxon dopaamnu
NEPBIMHO-KOPOBLIX IPAHCINOPYTOB, TOHATHTOB I TLIATHOTPaHITOB.

Moaeabisie Rb-Sr i Sm-Nd pospacta TPAHATOBLIX H GHOTITOBBIX THEHCOB KOIBCKOM M
BeloMopeKoit cepit, BTIONas OPTOrHEHCH!, YKAAALIBAKOTCA B OTHOCHTENBHO KOPOTKIi HH-
TEPELT BPEMEHM # HE NpPeBBINAIOT 2.95 MIPIJIET NPH BO3PACTAX UHPKOHOB oKono 2.85-2.93
swapazer {1, 17. 32, 65, 67, 70, 75]. CilenoBarebHO, HAKOILTEHHE MOUIHBIX OCATOYHBIX
TO.lL, 33 CHET KOTOPLIX BOIHMKIH TPaHATOBBIE THEfCH, M MATMATHUECKAs IEATETbHOCTD,
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pe3y/IbTaTOM KOTOpOii ABILTOCL (GOPMHPOBAHHE OTPOMMEIX MACC MOPOM, HCXOXHBIX A1A HHO-
THTOBbLIX M aMpnGoA-BHOTHTORLIX THElicOB, TPOMCXOMIIN OPAKTHYCCKH OAHOBpeMenHo. B
TO € BpPEMA OYCBIIHO, YTO If HAKOIUICHHS MOUIHAIX TOMII PAHATOBRIX [HEHCOB, NMPOTA-
JREKEHOCTh KOTOPHIX B PA3HBIX 30Hax goctiraer 100 kM, Heobxomm obHaxalonmiics Ha no-
BEPXHOCTH KOMIUIEXC ocHoBaHHsA. Cyls no OpofykTaMm pasMBIBA, YCTAHARIHBACMBIM B Ipa-
HATOBBIX Heficax, H 0o MoOeabHEIM Rb-Sr u Sm-Nd mx Bospactam (e Gonee 2.94 wurpa.
aer |1, 75], a Taxxe no abconioTHOMY NpeofAaJaHING B CAMBIX APCBHHX KOHTTIOMEPATaX
rAThKH ILTariorpaHHTONIOB H (IWIH) X 2¢:dyHBHLIX aHATOTOB, 3TO OCHOBAHHE NO COCTABY
6an3ko Kak GopMaliy "NepBUYHO-KOPOBHIX" IPAHNTOHAOE, TaK H ToMUaM GMOTHTOBBIX M
6xoTuT-aMmbubonoesix rieiicos. [ToaToMmy npeacrarnserca JIOTHYHBIM HA4aTh paspes paH-
Hero gokembpns Koaeckoro monyocTpoBa ¢ TOMI TOHATHT-TPOHIBE MHT-TPaHOIHOPHTOBOIO
COCTABA, XOTA NPAMBIX HaGMIOQEHHH H M3OTONHLIX JAHHBIX O TOM, YTO OHM ApesHet TOMIN
IPaHATOBBLIX IHEICOB, MLl CEIYAC HE HMEEM. ;

B wrore, B coctas npemmoazraeMoro ¢gyrnaMenTa B Kombcko-Hopeexckoit 3one BrIi0-
YeHb 06pa30BaHNs HIDKHel TOIMN KambeKoll cephn - GHOTHTOBBIE H pexe amduboiconep-
XAUIHE THENCH ¢ PE3KO MOTIHHEHHBIMH ampubommamu, B BetoMopekoit 3oHe - pasnoob-
palunic THelicH KUIOoro cocTaBa GesloMOpCKOil cepi, 33 MCKTIOYEHHEM [HEICOB YyNHH-
cKoif CBUTH, & Takoke TaM aMpHGQNHTOB, BHUIENEHHBIX i3 GEIOMOPCKOM Cepitt B KayecTne
Gosec monombix ofpasosanmii [6], B Tepexoii n Keitsckoit wﬂﬁx‘ a TaKke B MypmaHcxkoM
MaccHBe - 4YacTb OpTOrHeiicos, OTHOCHRIDIXCS paHee K thopMmauuu rpaHoINOPHTOR-
TOHATHTOB-TLIATHOTPAHHTOB CAaMCKONO (PYHAAMEHTA. :

Taxnm obpasom, Kak i Ha APYTUX AOKeMOPHIfCKIX (uITax, NOAARBIOMAN YacTs dyHaa-
MCHT2 KOJIBCKONO NOKeMBPNA COCTOMT M3 TAaK HA3LIBAEMBIX CEPHIX FHEliCOB TOHAAMT-TPOH-
AbeMUT-IPaHOANOPHTOBOrO cocTasa. OHH B OYCHb OIPAHIMNEHHOM KOMHYECTBE CONCDHKAT
amdubeiossle rHeiicsl, MPOCIOH IPAHAT-GHOTHTOBLIX PAIHOBMAHOCTEH, OpPIMEM HEPEIKO C
KM3aHMTOM I CIULTHMAHUTOM, B CAMHINMHEIX CTy4asx HaGMOJATICH METArPaBeINTEl I IpY-
rie MeTaocanoyHsie nopossl. bosnee pacnpocTpaneHsl ManoMonIHEe Tesa aMpuGomTon, HO
3X ofbeM B LETOM TakxKe HeaHaunTeneH. B Koascko-Hopsexckoii 30He XapakTepHBIME 15
3THX THEHCOBBIX TOIII SARMMIOTCA NPOCIOH Mmmmonepmimn( ampnbamos K amdu-
601-6HOTHTOBBIX CARUEB NPl X Jone MeHee 1% or ncero obneMa Tomw. Bee cxasanHoc
NO3BOSIET NPHHATL TOYKY 3peHMA, Hanbolee NMAIHC NOAKPEILICHHYIO JOHHBIMH H3YyueHHS
CT-3 [4], o nponcxoxaeHin ITHX rHECOB 3a CYET MOIUHbIX ToII 3hdy31IBOB aHAE3NT-1a-
TITOEOTO H JAUHTOBOIO COCTAD:, COACPXALUIX HA BCEX YPOBHAX X Pa3pc3a MATOMOILKHE
NPOCIOH OCATOYHBIX OPORL. MMEHHO 18 ITIX KHCIbIX METaBYIKINHTOR N0 LHPKOHAM NO-
JIY4EHO CaMOe NpeBHee IS KOMLCKOTo apxes 3HaveHue Bospacts 2930+/-52 samaer [17).
C apyroii CTOPOHBI, B COCIaBE ITHX TOUL, GECCNOPHO, MPHCYTCTBYIOT H OIHOBOIPACTHHIE
addysupam myToHineckie obpasopanisa. HanBaee wiupoko aaHHble TOJAWI PAIBHTL B
beaomopekoii 30He 1 B MeHblleil crenerit - B Koancko-Hopaexckoii.

B Tepcxkoit u Keitsckoit 30Hax, a Taxke B MypMaHCKOM MaccHBe ITH TOIILH BEChMa
CQRHOPOIHK 1 HPAKTHYECKH HE COICPXAT MOPOJ, KOTOPHIE LOCTATOMHO YBEPCHHO MOKHO
6n10 GBI paccMATPMBATh B KAYeCTBE OCANOMHBIX obpazosanuit. L1 HUX THNWYHO MpHCY-
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TCTHIC B OIPAHNYEHHOM KOMMECTBE Toabko aMdubasicoaepxaluiux pasHocTeli, a TAKKE aM-
duboauros HescHoro reHesuca. B To xe Bpema paa Tepckoit 30HB AT HUX XAPaKTepHa
HOOCYATOCTD, obycIoRICHHAs YyepeloBaHHeEM JiciiKo- H ucmxpamaux pasHocTeii 6noTu-
TOBBIX, 30HAOT-6HOTHTOBLIX ¥ aMdubon-6HoTHTOBLX rHEIfCOB MpH MoumocTH nMotoc go 50
CM M BECHM2 IHAYMTENBHON HX [IPOTAXEHHOCTH.

OIHOpPOIHbE TOMIUH HEPEAKO CAAMIOT: KPYIHbIE CIPYKTYPHI, G/HIKHe KYTONaMm MWiH
6paxndopmam, ONEPTaHHS KOTODBIX B TO# Wil HHOIl CTENEHH HMIMESHEHbI HLTOXEHHBIMSI
Jeicpmamami. B wacTHocom, Takas cHTyanust xapaxrepsa A Tepckoit 3oHu u HoTosep-
ckoro paitona. B nepsdepuueckix YacTAX TAKMX CTPYXTYD OTMEYaeTCH MOBHIUEHHOE CO-
Jepatie MATOMOWMIHAX TipociioeB M NHH3 amduboaimos. 3tu Toaum, TakuM obpasowm,
Cied¥eT PacCMATPHBATL KK HEPACWICHCHHBIC BYJIKAHO-ILTYTOHIMecKKe obpazosanns, cpe-
T KOTOPBLIX MIITPY3NBH. NO-BIIMMOMY, npeobianaior Haa ¢dy3nmBasil Mpi OPaKTHYECKH
fIC.IHOM OTCYTCTBHIL OCATOYHBIX nopod [14].

Metasopdusym  koMmiaexca ocrosaHns 8 Kamscko-Hopeexckoit 3ome  orpeuaet
aanasony ot amduboauTonoit 1o rpauyaiTOBON dauun npu npeobIagaHUM MPAHYIHTOBLIX
OAPAreHE3HCOB, 4 HA OCTAIbHOI TEPPHTOPHH - YpoBHio aMduboimosoit dauny.

B 3aKmouYeHHH NOIYEPKHEM, YTO BALICICHHBI HAMH KOMILIEKC OCHOBAMMS N0 COCTARY
XoTA H 61H30K caamcxoMy (QyHIAMeHTY, BeUIeisBlieMocs paHee [13], HO UPHHUMNIHATLHO
OT Hero oTaMdacTcs. Bo-mepsbix, 3HAYNTEIBHYIO HACTh KOMILTEKCa ocHoOBaHis obpasyler
HHBIC MHElCOBRIE TOTIH, KOTOPHIE, KAK OTMEYANOCh BHILE, MPOPHIBAIOTCA TAK HA3BIRAEMBI-
MM "caaMckuMu" rpaHirronnavu. Bo-Bropeix, (pOpMHpOBaHIlE 3TONO KOMILIEKCA BhUIEAEHO
HE B CAMOCTONTEJIbHOE KPYIIHOE COBBITHE, 3 CBAIBIBACTCA C HAYATBHBRIMH CTAIMAMH NO3JHE-
apxeiicCKono reofiorH4eckoro UMKa, B TEUCHHE KOTOPOro 3aTeM [POH3OLLIO HAKOILIEHHE
BCEX CYNPAKPYCTATBHAIX OTAOXCHHIT KOABCKON ¥ GEl0MOPCKOii cepitit i BHEIPCHHE B HIX
KPYIIHLIX CHHKHHEMATHYCCKHX MHTPY3nil rpanirroraos u auopuros Llentpaishio-Koascko
11 BeXeTyHAPOBCKOMD KOMILIEKCOB M HX aHIONOR, a TaKke MeTaMopdH3M BCEX ITHX NOpol
B Aunanasode ot amdmbonutoroii 4o rpanyanToBoil datuiu. AHANOMMYHEA TOYKA 3PEHHA HA
pasHie craaun palsnrna Konscko-Hopeexckoir 30Hu buina srickasaHa panee [1].

Hecmpamuduyaposannwe xomnaexcs

Keascxo-0eromopexuli  xomniexce

HauBonee apesnse cympakpyctaitbHeie nopoad KogbCcKOro noayocTpoBa M CONpEIesib-
Ho# wacTH Kapenwn nepsoHayatbHo BelISASANHCHE B KadecTBe oBpasoBuHuil Kaasckoi u Ge-
JJOMOPCKOH cepitil apxes, o0belHHEHHEBIX TIOIHEE B m.r:wxo-ﬁe.r;ompcmﬁ komruiexe [{3].
OTHOCHTEIBHO TeHE3HCa 3THX NOpod, IHAYHTENbHAA YacTh KOTODPBIX B o0eHX cepisx npeid-
CTARIeH:d TPRHATOBBIMK HEflcaMH, No-apeXHeMy OCTaKTeA B cile BuiBoabl A A [Toakanosa
[51] n B.M.TumodeeBa {61], xoropuie cuMTaIM HX METAMOP(hHIOBIHHBIMH OCAIOYHBIMH
nopoxami. HanBoxee peckiM apryMeHTOM B NOABIY TAKOMO BHIBOJA SARISIECTCH 4YacTo Ha-
B:110JaeMOe OTHET.IHBOE PHTMIMHO-CIONCTOE CTPOCHME ITHX THENCOB, a TAKXKe MX Creun-
duuwecxuii xinvnueckui coctas. [losroMy oHu nO-IpeXHeMy PacCMATPHBRIOTCH KK Cymnpa-

Io

KpycTibHble 00pa3oBaHis, a A1 TECHO ACCOUMHPYIOUMX € HHMH NOPO4, YTPAaTHBLIMX
nepBHUHbBIE CTPYKTYPh! H TEKCTYpHL, IIPeANo/iaraeTcsl RHAJOTHYHOE MPOHCXOXACHHE.

MHorUMH iccrenosaHisiMi GbLTO MOKA3aHo, YTo nopolnl GeJoMopcKoil cepiii OpeTep-
e MHTCHCHBIHbIE H HEOIHOKPATHHIE MeTaMopdirieckiie i aedpopMalHoHHEIe npeobpaso-
pIHHA, KOTODHIE NPHBETH HE TOALKO K HCYEZHOBCHHIO BO MHOIMX CIYMARX X NEPBHYHBIX
yepT, HO H K HEeBO3IMOAHOCTH at;ccm:mancmm NePBOHaYaNbHOM pazpe3a Jake Ha Hed0/Tb-
X YYacTKax, He rosops yxe of onpeieneHHy ero sepxa Ii Hu3a. Macwrab i uuTencis-
HOCTh 3THX npcoOpa3oBaHifil HE MO3BONAIOT YCTAHOBHTD NEPBHYHLIE COOTHOLICHUS MEXIY
BHUIEAAEMEIMH TeOJOTHYECKHMH TenaMH. FIMeHHO 3To SR1seTca riasHOM NPUYHHOR TIPOTH-
BOpEYNBOCTH Beex cTpaTirpaduyeckix cxeM apxes Kapeio-Koiabckoro perioHa, 3a4actyio
NGIHOCTBIO HMCKTIOYRIOUIX APYT Apyra. MexBeioMCTBCHHAA peMOHATbHAA CTpaTHrpagiric-
cKas KOMHCCHA No ceBepo-3anagHofi yacti Pocei Ha pabodeM coBelaHii, COCTOABLIEM-
ca B uayane 1993 rona B Cauxr-Ilerepbypre, npussana 6ecnI0IHOCTD NONBLITOK CTPATHTPA-
(1YECKOro pacwieHEHHA TAKHX KPHCTALTHYCCKHX 0OpasoBaHHil, KaK CyOpakpycTs! Koabe-
Koit i Genomopckoit cepuit. Tlocaennne oObeavHeHb HaMH B HecTPaTHOHMUKPOBIHHBIA
KOMILIEKC, 33 xmopm{ coxpaHeHo HaiBanHe "KoascKo-Genomopekiti”. [Ipn onicanun erc
CTPOCHHA KCTOB3YyeTcH TCPMKA "TOMIA", 3 PACTIONOKCHHE B KOJIOHKS BHUISICHHEIX TOMN
CTPATHIPAGHYECKOTO CMBICIA HE RMeEET.

Brie 6su1 caca Bmm.u, 9TO CYTIPaKpyCTHI komxo-ﬁe.uomopcxom KOMILTEKCa 32716~
rapT Ha Mopojax OCHOBAHHA, a NQIYYCHHBIC IO HHEM Jla'!“ltpOBiCll SBIAKTCA CAMBIMH ApEh-
HHMH LIS CYNPAKPYCTLUTBHEIX T KOTbCKOTO apxest. CAEI0BATETbHO, ITOT KOMILIEKC J01-
XeH HAYHHATh CYMpaKpycTaIbHHI pa3pe3 paHHero nokeMbpiis KoibcKoro noiyocTposa.
Tipi 3TOM B3AHMOOTHOWEHHS MEXIY BLIACIEHHBIMH B €70 COCTABE TOILIAME, CTAMAIOUMMH
PEeLIbHBIC ICOIOMHYCCKHE fc.na H NOKA3XHHBIMH Ha K:I.PTB, OCTAKOTCA HEHCHAIMI.

Toaga carodansix ¥ zpangm-caodsumx zneicos. Lipokoe pacnpocTpancHie B Komc-
Ko-Hopeexkckoit n Benomopckoli 30HAX IPaHATOBHX, CWUITMMAHHTOBLIX M KMAHHTOBLIX
rHeiicoB Guuio ycTaHoRneHo enie B 20-¢ romsl. Ananna Goiee noITHIX CLEMOYHBIX MaTepia-
JI0B MOKA3aJl, 4TO 3TH THElichl PE3Ko AOMHHHDYIOT BO RCeX pPaiioHaX BbLICTEHNA KOABCKOi
CEpHH M ABIAIOTCA BAXHWM KoMioHeHToM GeioMmopckoil cepui. OHR ARIAIOTCA €RHCT-
BEHHBIMH TIOPOJAaMH, KOTOPLIC CarioT, KaK NpaBitio, KPYNHLE TE13 ¢ XOPOLWO BOCNPOHI-
BOAMMBIMI TpahnlamMH. B pesyavrate & obeix 30Hax, a Takke B Tepckoil 30He, BblACICHbI
TONUIH CYIIECTBCHHO TEPPUICHHOMO H OGAN3KOro APYT APYTY COCTAB:, CCHOBY KOTOPbIX CO-
CTABIAIOT TpaHaT-caonAnbic (IpAHATOBBLIE) M cToasHbie (GHOTHTOBLIC M ABYCTIOZAHBIE!
rReiicl. MB cowin uelecoofpasibiM IaTh 3THM ToawaM B KOKIOM KOHKPETHOM Cayvyae
cBoe cOGCTRCHHOC HA3BAHMHE, NOAPAIYMEBAN, YTO OHH 0OPA3YIOT eMHLIA A4TepATbHAII PAl,
4TO W HAlRO oTpaxeHue B Jlerenae.

B Konbcko-Hopeexckoii 30He 3T TOAIA COCTOMT M3 Ipanar-GioTHTOBLIX THEliCOB, KO-
TOpLIE YACTO COACPKAT CILLTHMAHUT KOPAHEpPHT, H3PeIKa KHAHUT It Clie peke - CTaBpOIiT.
Bo MHOMMX MCCTax OTMEUAIOTCA B PEIKO MOAYHHCHHMOM KOAMYECTBE ABYCIW1AHbIE, GnoTi-
ToBsie, avditGoiaosste 0 Guotir-amdubotonsie micfics, a Takcke ampuboanTnl (BRIKOYaA
rpanarosbic), amgpubon-nipokcenonsie, ambuboa-MATHCTHTOBLIE I NHPORCEH-MATHCTHTO-
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BLIC CAAHIBI It KEEINUCTHIE KBAPUMTHL. B HEKOTOPBIX paifoHax ITH HOTYMHEHHBE NOPOILI
BBUISTSLTHCE B CAMOCTOATEIbHAIC TOJLIM, OJHAKO JaXe HA KapTax MaciraGa 1:200 000 oun
cﬁpmyt_o'r BHYTPH TOQIUH IPAHATOBEIX THEICOB MEIKME n:muexp;nmme BBIXOABI Be3 Kakoii-
6o 3aKOHOMCDHOCTH B X paaMemcnin. [Modromy Bee HepewncicHEbE BBILE HOPOIH
OGBE/IHEHL B EAMHYIO TOIULY, KOTOPAsH NPAKTIMECKH MACHTHYHA TO/ILE [PAaHATOBNIX rueii-
coB no AA.lonkanoBy 1 BepxHeit Tonle KOABLCKOH cepuul coraacHo Banee mogHuM crpa-
THTPadueckuM cxemam. OHa yBepeHHO KOPPETHPYETCH ¢ TOAUIEH AHATOMHYHONO COCTARA B
pazpese CI-3, noacrmiapueii Hickienporeposoiickiue nopons! [lewenru. Eii gano Hasea-
HHEC QUMRLIXCKAN, TAK KAK €€ COCTaB 0YeHb GJAM3OK COCTABY OMHOMMEHHOM CBUTH KOIb-
cxoi cepit [18]. Metamopdiiam BoaINaxKeKoil TO/ILK JOHATEH M OTBEYAET AHaNa’oHy or
aspiGourrosoit J0 amdbubonirosoit daumm.

B TpmnvangposckoM pafione B BOAMMAXKCKOi ToNULE pesko npeo6aanaoT rpasar-
SHOTHTOBEIC THEliChl, HHOTIA C MYCKOBHTOM, KHAHHTOM, CILTIMAHKTOM M KOPIOHEPHTOM, a
KEICIUCTBIE KBAPUMTHI, amuboauTsi it amdubonossie rHeilch BCTpeyaloTes Kpaitie peako.

B paspeae Cl'_ -3 YCTaHORIEHO HECKOABKO TONUI aHANOrMYHONO COCTARA, MPHYEM MOIIL-
HOCTb TOJIUIH, HENOCPEICTBCHHO MOACTIVIAIOME! HiDkHenpoTepo3oiickie nopoanl Teyenrit,
CONOCTAagHMA C CYMMAapHOIl MOWHOCTSI0 OCTAIBHLIX YeTsipex To [4]. Bonpoc o ToM, sB-
JIAIOTCA JIM BCE ITH TOIULH PAIHBIMIL YACTAMM BCEIO JIIb OAHOIl TOALIM, YepeloBaHile Ko~
TOpoii ¢ GHOTHTOBLIMA THeficaMil 06YCTORICHO CKAAMATOCTHIO, CABANBAIHKHEM Ppa3pela B pe-
IyALTaTE RAIBHIOB H T.0., WIH X€ OHH TPHHALIEXAT HeoOHAXEHHOH Ha MOBEPXHOCTH
HaCTH Pa3pe3d KONLCKO CEpHH, OCTAETCH OTKPHITHIM. :

K 1ory or IleyeHrckoit cTpykTyphl, 6HOTHTOBHIE, IpaHaT-6HOTHTOBRIC H KHAHHT-TPAHAT-
GuoTirroBble rHefickl (MOCAeaHHE HEPEAKO C CIUUTHMAHHTOM WIH KOPAKEPHTOM) Caraior
JOBOABHO OAHOPOIHYIO ToYy, GAH3KYI0 N0 COCTaBy BOMIUMAXKCKOi B paiione osep Kyn-
koi1u-Bepxtiee Bamuse. Oraeyaiores peakite npocion Guotir-amgubonoseix 1 asmdiGono-
BBIX rHeiicop. [lnm MHONIX pasiiocTeii XapakTepHa TOHKAs -H PHTMN4HAsS MOA0CYATOCTD

* prnmonanoro Tia. Pasee Bce aTH rHelicsl o6LEAMHATHCL B BHIPHHMCKYIO cephio [60],

TIO3TOMY 3a 3TOil TONWICH K COXPAHEHO NIPEXHEee Ha3BaHie "wpuunckan”.

B bestomopckoit 30He rpaHaT-6HOTHTOBME ¥ KHAHHT-TPAHAT-GHOTHTOBBIE IHeiich cia-
FaOT JOBOIBHO GAHOPOIHMLIE TE/IA PAIHBIX PAIMEPOB H Mopdonormi. OHM OBEINHO MMEIOT
AHHelHYO GopMy Il HEPEIKO CMATH B CKIQJKH PAJHONO MOPSUIKA, CPSAM KOTOPBIX npeob-
Ta1a0T CHHGOPMHbIE CTPYKTYpHL. B aTix rHelicax mHorma BcTpevaioTcs KOPAHEPHT, CTab-
DOTHT M CIULTHMAHWT, B MOJYHHEHHOM KOJMNCCTBE BCTPEMAIOTCHA OBYCTIOATHBIE u amdbu-
6on-6roTHTOBRIE THeiichl H OYeHb PENKO IUIACTOBHIE TEIA TPAHATOBHIX M TIONEBOIINATORBIX
amcpubonuron. Cpenn ampHGONUTOR, BEPOATHO, MPHCYTCTBYIOT KAK MApPareHETHYECKH CBSI-
JaHHKE € TIUHOIEMHCTHIMH THeiicamy, Tak # 6ogee Mononwsle, RIOXKEHHBIE B paspes
HecTpaTHd HUHPOBAHHOIO KOMIUTEKCA.

Hacte Ten1 umeer uHoOW coctas. Tak, K iory or BepxseTyJ0MCKOIO BONOXPAHILTHILA
npeoOAasaioT ABYCAIOOAHLIE [HEiCHl € PEAKHMH OpocioAMH GHOTHTOBBIX M GHOTHT-
amdiibonosnx rueiicos, 3a HexTOYcHHEM cybMepiaHORaTbHOro Teda Ha r.Ipu Bpara,
KOTOpOE CIOXKEHO. B OCHOBHOM, IDaHAT-KHAAHT-GHOTHTOBHIMH nopdHpobracTHYeCKHMIT

2

rHeilicavu. B pailone TlnpeHrckux o3ep pasBHTL  MEIKO3CPHUCTHE OAHOPOIHEIC
GROTHTOBbIE THENCH, YUACTKAMI C MYCKOBHTOM, TPaHATOM, 3NHAOTOM H aMpHGaoNM.
Moxazannsie Ha Kapre Tena rmMHOICMUCTHIX THEHCOR ﬂxmqrmnt:b B COCTAB Pa3HBIX
cpirr Ge1oMOpeKofi cepins - JTOyXCKoil, UymimcKol, KaffTaTyHIpoBcKoil, eHCKol, puxonar-
suHCKoi M apyrux {12, 29], npu creMOTHBIX paboTax OHH OTHOCHJMCEH K BepxHelt Tomue
cepui. JJOMHRHPYIOUYIO poiib IMHHO3EMACTBIC rReifchl HIPAaT B YYNHHCKOH, e€HCKOll H
pllKOJ'{a’I‘BHHI:KOﬁ CcBHTax, NO3ITOMY CaMOe NPOTAXKEHHOE H NpakTHYEeCKH CIHNICTBEHHOC TENO
smix nopox B KaumanaxmckoM ¥ Jloyxckom paifoHax BHIEICHO B KayecTse NynuncKos
moaly, a ceplsi KpynHbix Ten B EHckoMm paiione ofbeauHeHa 'B PHKOSCMEUHCIHIO MOSLY.

Toawe opmo- & napaaueiicos, cxguborumos u xasvyuupos. B Tepckoit 30He, B paiio-
He CDEIHEDO it Higkiero TeveHus p.Cepru, paseifma TOqa, OTAHYAKOMANCH, TPEXIC BLErS,
3HayETeILHON necTpoToil paspe3a, B KOTOPOM HApAy C MCTapy;TKaHUTaMii OCHOEHOIO H
KHCJOMo COCTaBa IMPOKO MPeACTRRNEHE! METAaTCPpHIeHHRE H seTaTy)OreHHbIe NOpPOIH, a
TAKKe TaKHe crelmMdiecKie OTIOKEHHS, KAK MIBECTKOBO-CIITIKATHEE H CyThduuconcp-
xaumie. B npemnonaraemoil HipkHell yacTH paszpesa 3TOH TQMLIH, HA3BAKHON cepeosckod,
npeoGaanalor amduboiconepKaline Pa3HOCTH THeiicoB (amdibon-610THTOBIE, IPAHAT-AM~
¢uon-GuorHToRse, SMILIOT-aMpHBOI-OHOTHTOBHE, HEPEAKO C rpararoM) H aMbuboTEL.
TMogunHeHHHM Pa3BHTHEM NOUILIYIOTCA CTIOAAHLIE I [PAHAT-CAKOAHBIC (yacto ¢ cwLIMMa-
HHUTOM) THefichl, 3MM30AMYCCK OTMEYRIOTCS TPAHAT-KHAHHT-CTIOIAHLIE A cyTedracoaep-
wanire GHOTHTOBKE THeficH. B NpeanoioXHTebHO BepXHeil 3acTi pa3pesa HaIbLIYIo polh
Hrpalor 6ioTiTOBLIE THelichl ¢ MPOC/IOAMH H JIHH3aMIl am¢puboIHTOR, MpHYEM KORHYECTBO
IOCAEIHIX MECTAMH MOXET AOCTHIATH MEPBHIX ACCATKOB IPOLEHTOB 00LeMa TO/IlH. B ne-
oM aMpHGOINTE! PABHOMEPHO Paclpeie/icH HO BeeMy paspesy. Takke OTMEYCHE! Opo-
CHIOT H3BECTKOBO-CIUTIKATHBIX nopoa - "Katsiitdipos”, CIOXEHHBIX KUIHOMNPOKCCHOM,
[LTArHOKI230M, KTITHONOM3INTOM, cKanoamoM i kapborarom ¢ Soratoil mippoTiHi-nHpHTO-
BOif BKpalUieHHOCTEIO. 1A BYIKAHHTOB YCTAHARTHBACTCH wpoxiii cnektp mopox (oT
6a3aabToB [0 Aausros [42]), Torma Kak ocalki NMpEACTARIeHB! TOTBKO TPayBAKKAMML.

B Tepckoit 30HE BLUICETCS €HIE OOHA TOMIIA HCKTIOYHTETEHO TEPPHICHHOND coCTapa,
CIOKEHHAs TQIBKO CHUOAAHBIMH, ABYCTIONTHEIMM i IPAHAT-CIOISAHBIMH HeiicaMy, B oTac-
JIBHEIX PA3HOCTAX KOTOPLIX OTMEYEHO NPHCYTCTBIE KMAHNTA M PEXE CTABpATA. o xamu-
YECKOMY COCTaBy THefichl OTBEHZOT yMepeHHO ANGQEPCHINIPOBAHHAIM OCATOUHBIM NOPO-
aaM (rpayBakxam n cyGrpaysakkam). Panee a7a Tomua 6ui1a H3BSCTHA KIK NEMOMCKZS CBII-
T4, NO3TOMY 32 Heii coxpancyo 9To xe Hazpamie. OHa CAArAeT AIPO KPYIHOI cimdroprtHoii
CTPYKTYPHI, KPUIBST KOTOPOIt C1oXeHbl 0fpazoBaHImMI cc?mncxoii Torus. Tpeanonaraer-
CH COrijacHOE 3AICTAHHC YanoMcKoil ToNIH Ha CtmeCKOﬁ I TEKTOHHYECKNE €€ COOTHO-
uicHUA ¢ Ganee MONOIBIMY apXCHCKIMH TTOPORAMH. .

MeramopdhiamM  BHPHIMCKOI, YyNHHCKOIL, PHKOJIATBHHCKOH B CCProBCcKOit  TOJLL
COOTBETCTBYET YpoBHo amdidoanroboit daunn.

Toaqa opmio- & napazneiicos, aMPuboIumos U XELLIUCMBX KEAPKUMOS. B cawoii wro-
soctoyHoli wact Koabscko-Hopsexckoli 30HM cpean BhIXOAOB JMOPUTOB W MAANIOTPAHA-
TOB 30KAPTHPOBAHO HECKONBLKO CPABHITEIBHO MATOMOIIHBIX Tea ANKHOH f0 20 xm, xoTo-
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PBIE CIOXEHB Pa3HOOOPA3IHBIMH mcﬁcam{ u ampuboanTami (LTI OCHOBHBIMM KPHCTLLIN-
HECKHMH CAHIAMM) C NPOCTOAMH KEAeIHCTRIX KBApUMTOB H (ILTH) MarHETHTCOZEP:Xa UK
nopod. Tax kak rparatoBrle raeifcst He ABIAIOTCH B HHX JOMHHHDYIOIIMI, JaHHBEE Tela
GBUnT OOLEINHEHN B CAMOCTOSTEMLHYIO TONITY, G.'maxy'io MO COCTABY w¥ydIsREPCKOH CBITE
Koibekofi cepun. IMpeacrammsercs ueseccobpa3HbIM JaTh eif 310 Xe camoe HA3BaHHE, TeM
Gosnee, 4TO HMeHHO B paiioHe 03, Uyn3saep CKOHUEHTPHPOBAHA OCHOBHAN Y4CTh €€ BHIXOIOB.
Jdonsa 3toli TomMuUM B CTpOCHHH Kosbeko-Hopeexckoii 30HsI kpaitve nesnauirre- -1bHa,
METaMOP(H3OBAHA OHA B YCIOBMAX OT aMpbubommosoii 1o TPaHyYIHTOBOI dau.

K 1ory ot Tleyenrckoit CTPYKTYPhI BbUIETEHA AHATOTHYHAS MO COCTABY AMHAMCKAN Mog~
44, M3BSCTHAA paHee KaK aHHamcKas cepitsi [60]. OHa HMeeT oveHb mecipoe clomctoe
CTPOCHKE, MIMCHYMBOC KaK N[O BEPTMKATH, TaK U mo marepats. Cioxena ascbubo-
GnoTuToBEIMH, aMbHEQIOBBIMII, GHOTHTOBAIMIL, JBYCTIONAHLIMH, TDAHAT-GHOTHTOBBIMI

{HEpeaXo € CIUMAHMTOM, KHAHITOM M CTaBPOAMTOM, a Taikcke rpaduToM) reficamu ¢ -

THHIAMH  XE1e3NCTHIX KBAPUMTOB o amduboanTos. JKeleaucTsie KpapiiThi obpasyior
THH3N pasMepos 2o 60x300 M M BCTPEYAKOTCH TOLKO B BOCTOMHON YacTH apeala paIRHTHSA
ITHIT Tomus. MeTaMopdian aHHAMCKOIl Tomuy oTBeyaer ampuGoanToBOI dat.

Toasia opmo- u napazmesicos, amubosumos u MEMAEYAXAHUMOS cpedrezo cocmasa ¢
MECTIOPONCOCHIRAY FCCACTUCTIBX keapyumoe. B [TpiuManaposckom pailoHe Bbigeiena Toa-
3, no coctasy 6anskas wymsesspckoit. Tnassbie ee oTaIMIs - npeobaazatiie B paspese
aMpubonosbix u GnotHT-aMbHEoNORLIX THelicoB | Mmay;rxamt'ros COCTaB KOTOPHIX Ra-
poipyer or GasansToB XO PHONAUMNTOR, I HALTHYHE MPOMLILMUIEHHEIX JANeXeil Kele3ncThix
kBapunToB. Ee paspes mectpuit it caoxen qYepeaylounmuca mwiactamu amguboiosnx, Guo-
THT-am(pitGON0BbIX 1t GHOTHTOBBIX THEMCOB € NPOCAOAMM KEAEIUCTBIX KBAPUHTOB M rpaHar-
6HOTHTOBRIX rieiicoB, HHOMIA CO CTABPOITOM ILTH CIULTHManHTOM. Ona HACHTHYHA paHee
BLLICAABIICTiCH 3CCh Caenezopcxod moame, NOITOMY 3a Heil COXPAHCHO 3TO e HA3BIHILE.
Merasopditsosana ona B yeaosmsmx BLICOKOTeMMepaTypHoii ambuGonirosoii garnn.

Bo pcex 30Hax Takxe BbUlEACHBI MENKHE Tela, COCTaB KOTODHIX HACHTHYEH TOMUAM
KO1bCKO-6E/OMOPCKOTO  KOMMINeKca M oTpaxeH Ha Kapre coorserernyionnim 1setou,
cOBCTDCHHBIC K€ HAIBAHMA HM HE TIPHCBOEHEL. ) -

Komnsexc ueonpedesennozo eospacma

" B 310T KOMMIEKC OGBEMHHEHB! KPHCTQUIHYECKHE MOPOAb!, KOTOPRIE, KAK M KOJLCKO-
GestoMopekue oﬁpasdsaunn, HC MONNAIOTCA KOPPEKTHOMY CTpaTHrpadMYecKoMy pacyiere-
HHIO, HO B OT.THYHC OT HETO JAHHMAIOT B CTPaTHTPadiYecKoil KOIOHKE MONOXEHITe MEXITY
apXefiCKHMH H IPOTEPO30HCKHMIT OTI0MEHHAMHM. OcHoBHYI0 YacTb KOMILIEKCa C/raraloT no-
poan Jlamaaickoro rpadyimtoBOrO nosica, KOTOpble GO/bIHHCTBOM OTEYECTBEHHBIX
FeQI0r0B CYWTAIOTCA ApXeliCKHMHM, TOMA K3K N0 HIOTONHBIM JAHHEIM 3apyGeXHBIX
HccIe10BaTeTell HX BO2PACT OUEHMBACTCA KaK PAaHHENpPOTEPOIoiicKfit. Bospact ocHoBRBIX
TPaHy/IifTOB, KOTOphi® MPOPRIBAIOTCA B BOCTOYHOIl 4acTH mosica ra66po-anoprossrrasu
macciez [Tepiuui. 2 B 10ro-BOCTOUHOH €r0 BETBH - RHATOTHUHKIMK noponamu Kasisiikore
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AACCHBA, OIPAHMYEH CBEPXY BO3PACTAMM 3THX Maccimos - 2452+/-7 u 2450+/-10 swasoer
cooreercTeHHo [45]. OrHecenne namIaHACKHX TPaHYJIHTOB K HecTpaTHPHUHPYEMBIM
o6pasoBaHIAM TAKKE oﬁyc:!as;rlmama HEBO3MOXHOCTBIO HX PaCWICHCHHA B OTACTBHBIX
pafioHaX H CYNPAKPYCTATBHBIE 1 TUTYTOHYECKHE NOPOJKI, YTO TOXE OTPAXCHO B Jlererne.

Toai4a ocHOSHBX zpaNyaumos, spauyaumos cpednezo cocmaea u 3udepbumos. ITH DOpo-
JIbl OTTHYAKTCA OYEHb BRICOKOH CTENEHBIO PacciaHIeBaHNA B YCIOBHAX rpaHy;mTOROH (ha-
K} BILTOTh 0 TIOARAEHHA YALTpabnacTOMIIOHHTOB, IPHYEM OTMeYacTes CTPYKTYpHAS 30-
HAIBHOCTD - CTENEHb PACCAAHUEBAHIA CHIDK2ETCS K CEBEPY IPH YBEITYEHHH HHTCHCHBHOC-
T FPAHNTH3AINMM, YAPHOKHTH3ANS ¥ 3HaepbuTHsauny. ObpasoBaHue yasTpafiiacToMIuio-
HHTOE B IOKHOM OCHORAHHM HaGlI0JacMOro paspe3a [paHyAMTOB CBA3LIBICTCH C X
HAZBHIAHAEM K 10TY Ha nopoasl GeoMOopeKoil YacTir KOTbeK0-6e10MOpCKOT0 KOMILIEKCa.

B 1oxnoff kpaepoit YacT# nosca pa3BRTH NPEHMMYUICCTBCHHO IPaHYITH OCHOBHOIO H
CpeIHEro cocTasa, NpelcTaRicHHBIC PAlTHHHBIMH TOHPOKCEHOBRIMH It JIB}'HHPOKCCHIOBHM
KPHCTAUIIMNECKHMH CNAHIaMHK, OBLYHO C FPAHATOM, KOTOPHIC HEPENKO CONCPXAT NPOC/IOH
KNCBIX TPAHY/THTOR, TAK HA3LIBAEMEIX IKTOTHTONONOGHEX NOPOA M OdYeHb PEIKO KA1bii-
¢npos. K cesepy Bce 3TH MOPOIEI CMCHSIOTCS IHOPHTOTHEliCaMH, KOTOpPhIE obbryHo amdu-
Gos3npoBaksl ¥ GHUOTHTHIHPOBAHKL, B PE3YILTATE OPTOMHPOXCEH H nucoxommcz:w.u:_
HBlii TpaBaT BCTpevaloTcA B HUX crnopanmyeckit. CyMiecTBYeT ABe B3aMMONCKTIOHAOUIHC
TOMKI 3PEHIA HA MPHPORY ITHX NOpOA - 370 NGO MaHTIiiHbIe M (W) HIDKHEKOPOBEIE OT-
TOPXEHIIB!, TEKTOHHYECKH BHEAPEHHBIE B BEPXHHE YPOBHH KODbI, anbo obbiuHbIe cymipa-
KDYCTAbHbIC NOPOAK (OPEHMYUIECTBEHHO METABYIKaHNTH [36]), nenuTaBuiHe UHTEHCHB-
Hble cOpMALI NPH HOYTH NPEAEIbHBIX A1 TPAHYITOBOMR (alt sMetamopdhuiIMa yeiuo-
pusix. B mociesleM ciydac OCHOBHbIC TPAHYAHTHI M accoUMHpYOULHE C mmg nopoasl
OoOLETIHIMCD B rmocxowimponc:qno Ty, a cpeaHiie - B mopeerySekyto [60]. B naumci
HHTCPIPCTALIH 3TH NOpoIs O6BEMHMOTCA B sansandcxuii komneexe, BTovaounl kax
CYNPaKpPYCTATBHSIE, TAK H IUTYTOHIfECKNE 06pajoBanud. .

Tosia xucavex zpaxyaumne. TpaHyANTHL JAMIAHICKONO KOMILIEKCA CMEHAKTCA K CEBEPY
KACTBIMH® [PRHYIHTaMI, NPCACTABTEHHBIMH CHLTHMAHUT-TPaHAT-GHOTHTOBWMH K TPaHaT-
HHOTHTOBLIMH THeilcaMH ¢ NOMYHMHEHHBIMH M OHMOTHTOBRIMH'H KOPIMCPHTCOACPKAUNMH
Pa3HOCTAMI, 2 TAKKE rPaHAT-KBAPUCBLIMI I NINCPCTCHCOACPXANMMI AOpofaMH KHCAOro
cocrasa. Baoak 10XKHOI rPaHMibl MONOCH BBIXOAOB 3THX MOpoR oHi ofkruo Gaactomicio-
HITH3KpPOBaHbl. JlaBHO H3BECTHHIE HAXOIKH B HIX TOHKOfi pumMorHofl NOIOCYaTOCTH (fxco-
Genno B dunickoii Jlamianany) u cneundnKa XHMITMECKOTO COCTABd, 2 TAKKC HOBRIC Ian-
HbIE 110 COACPXAHITIO ﬁ:nxo:em:mmx 2EMEHTOB H H3OTOMIN KHCAOPOIa {16] yxasupaior
Ha OCANOYHOE NPOHCXOXAEHHE HCXOMHBIX IS ITIX IPAHYAHTOB MOPOI®, HIBECTHHIX KaK aT-
NOXEHNA Aypuokckod W sommuncxoi monz [60]. 3TH HasBaHMA W coxpaHeHW B Jlerese.

Mo xuMu3My KHCABE IPAHYAKTH OTBEHAIOT NCAMMITAM H peXe METHTIM, H3PCIKa B HIX
YCTAHARTHBACTCH NPHMECH BYJ1K2HONEHHOro Matepuana [36].

Tosma carodansix, xsopum-ampubosoesx u yzeepoducrmux caanyes, ampubosumos u

* _ oM. MpiM. Ha c.6.



Keapyumos. 3Ta TOMUA NPHYPOYEHa K J0HE TEKTOHHYECKOIO KOHTAKTA HIDKHENPOTEPO3Oii-
cxix nopoa HMmanapa-Bapsyrckoit 3onsl © apxeiickuyu rHeiicami Tepckoil aoubl. Panee
oHa Gbl1a H3BECTHZ KAK IMKAMCKAS CBHTA HIDKHEro npotepo3sosn [60] n coctonT, raasHbM
obpalom, #3 GAACTOMILIOHWTOB, MIIOHHTOB, H Kataktasuton. Mt ne ICKTIOU2EM npHCY-
TCTBHE B Heit nopos NaHapeueHCKOH H NECYaHOOIEPCKOH CBHT, COOTBECTBCHHO, HILKHETO
OPOTEPO30R H BEpXHETO apxest. Takusm o6pazoM, 3Ta TOMA SRAAETCA TEKTOHIMECKOI CMe-
CBIO PASHOBO3PACTHRIX NOPO, HE MOLIAIOWINIXCH CTPATHIPAGHYECKOMY PACLIEHERIIO B ve-
TOBHAX C1260H OOHAKEHHOCTH, H B TO X€ BpeMs OHa upeacTamiaeT coboit KoHKpeTHoe
eQIOMMHECKOE TEI0, YTO M HO3BOMILIO BueTHTs e Ha Kapre mog OPEXKHHM HAIBIHNEM
“nixamcxan”. B ee cocrape npeo6razator XIOPHT-CTIOANMHbIE, INMHIOT-XIOPUT-C.IIOAAHDIE |
ABYCTIOAAHHC CIAHIObI, HHOMIA C IPAHATOM, OTPAHHYCHHO PasBUTH amdiboicoaepxaillie
PA3HOCTH, a TRKCKE KBIPUITH, YTNCPOMICTAIE CAKME 1t aMbHEOTITE C IMILIOTOM,

Ta.tp;q OSPCAIGORNBIY & KEOPY-NOACSOMNAMOSHIX caangee. ITn cabo aedopmupopaHnbe
A METaMOPH3OBAHHEIE MIOPObI PAIBHTHE! B IOr0-3aMaTHOM obpamnennir MeyeHnrckoii 3oub
H HMCIOT ACHOE PHTMHYHO-C/IOHCTOE CTPOEHHE, HE OCTARNISMIONIEe COMHEHHIT B TeppUreH-
HOM NpPOHCXOXICHHH HCXOAHBIX UIA HHX OTioxeHuil. 3a Tomuwiel, cloxeHHOil JaHHBIMH
HOpofaMu, COXpaHsAeTCA ee MpexHee HalBaHile “massunckas”. OHA COCTOMT W3 CIIOAAHBIX,
rpaHaT-CUOJAHRBIX, aM(iGoa-GHOTHTOBBIX, MYCKOBHTOBBIX, XIOPHTOBBIX H YIJIEPOIMCTHIX
ClaHues, KBapuuTos H pexe amdwbommos. Coraacho Muenmio H.E.Kosiosoit u
B.B.Banaranckoro, ee Bospact Moxer 6brTh cyMuiicko-capHoHicKHM 160 Tomiiickim.

Cmpamugpuuuposeunme xomnsexcos

CynpakpycTaibHbie TOTUI KOTECKOTO apXen, NOMHMO obpasopannii koibcko-Geaomop-
CKOTO KOMILIEKCA, BO MHOTHX PaiioHaX DPCACTABICHSI rHeficamir, chanuayir i1 axgndon-
TaMIf C XOPOUIEiT COXPAHHOCTBIO HX MEPBUYHBIX YEPT, MO3BONSIOUINX HE TOIBKO olpeReINTE
0CA104HO-BYIKAHOTEHHOE NPOHCXOXAEHHE HCXOHBIX OO, HO M BOCCTAHOBHTb HX CTPA-
Turpadmuieckuit paspes. CBA3aHO 310 ¢ HIIPOKUM Pa3BHTHEM B 3THX TOMLIAX TAKHX JETKO
DPacno3HaBaeMbIX METaMOPGI30BAHHAIX OCANOYHAX H BY/IKAHHYECKIX Nopon, KaK KOHIJIo-
MEpaThl, KOHIIOMCPAaTOGPCKYILM, [PABEINTH, PHTMHYHO-CIONCTHIE NETHTHI, KOMATHHTE CO
CTPYKTYpaMit chuHuexe, N12B0GpeKUIH, NOYIIEYHBIE ABK M T.IL, CTPOEHHE KOTOPBIX [1O-
3BOTACT OUPEICIHTH BEPX H HUI paspea. Metamopdirieckne KOMILIEKCH, CIOXKEHHbBIC Ta-
KIHMH MOPOAAMH, MOALAIOTCA CTPATHIPadHYECKOMY PacwICHEHHIO Ha OCHOBE JINTOCTPATH-
padifiecKX DaHHBIX, O YeM KOCBEHHO CBHIETETBCTBYET CXOICTEO PA3pE3OB, NOCTPOEHHBIX
A7 OIHOMO H TOTO Xe€ KOMIUIEKCA PasHEIMH HCCleaosatensmu. Tak, HanpitMep, pa3pe3
cyupakpycransHbix niopon Kefisckoit 30Hbl 6511 NOCTPOCH ellle B JOBOSHHBIE TOABI i 3aTeM
/UL JSTATHIHPOBAICA 6e3 HIMEHEHHUA OCHOBHBIX YEPT €ro cTpoeHua [63].

Paspeant aTux xommiexcos 613K ApyT Opyry, YTo JeAET BOIMOXIBIM HX KOPPEIALIo
f MIOCTPOEHHE EIHHOIO CBOAHONO pa:ﬁe:s.u. Tax kak 210 yke Gojee rayBokast HHTepnpera-
A MATEPHATA, a HCXOIHbIE JAHHAIE HACTO HEMOKMI, CTPATHTPadiMEcKIe cXeMbl PasHEIX
ABTOPOB YXE OTAHNIOTCA JPYT OT ARYTA B ACTANAX W AAXE B HEKOTOPBIX MPHHLUHIHAIbHEIX
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DOTIPOCAX, HO CXOIHbL, TEM HE MEHee, IPYT C APYTOM B UeIoM. TaKim 06pa3om, MOXHO co-
[IACHTBCH C TeM, YI0 PAaCCMATPHBACMBIE CYNPaKpyCTht GhUTH HAKOLIEHH B TCYCHNE OJHOMO
0CATOYHO-BYIKAKOICHHOIO INK/Ia 1 06pasyior emuustit cTpaTirpadmycckuit paspes {13]. B
TO K& BpeMS pPAJ BONPOCOB CTPOCHIIS OTAETLHBIX KOMILICKCOB, CBOAHOIO pa3pesd N gaxe
JX - IPHHAILIEXHOCTH K ITOMY CTParTHIpadhHYecKOMy YPOBHIO OCTAIOTCA ANWCKYCCHOHHBIME H
. HElIIHX HCCIeIOBAHHH.

meﬁ;:;(:z:xeﬁcmm BO3IPACT 3THX KOMILIEKCOB, Pa3BHTHIX B Kci’inc:ucoﬁ, Besomopcko#t u
Tepckoii soHax, crpyktype Komsosepo-Boporssi i psle ApyTHX PaHOHOB, OUPEICIACTCA
KAK TE0JOrHYECKIMH HaHHBIMM, TAK H M3OTOINHBIMH JaTHpOBKaMu. MHorie 13 HiX Heco-
[7ACHO jieXaT Ha Dopojax (opMailii MP2HOINOPHTOB-TOHANMTOB-IL1arsOIPaHHTOB, [IbKa
KOTOpBIX OSEMHA B KOHIMOMepaTax paccmatpneacMbix Tomuy [13]. B paifone o3.Boue-Jlaw-
GAHa O6HApYXeHa TambKa TPAHHTOMIOB, METAMOPQIEOBAHHEIX H AeOPMIUPOBAHELIX IC
HaKOIleHHA ITHX Tonw [23], YTO rOBOPHT © PEIMOHAIEHOM HECOINACHH MEXIY HIMH i
Goee OPEBHMMH  KQIbCKO-G6eIOMOPCKWMH  06pa3oBaHMSIMH, HCNBITABLUHMHA  NEPBYIO
CTPYKTYpHO-MeTaMopdiiecky nepepaborky OfHOBPEMEHHO C IPAHHTOKAAMH.

Paspess! KOBKPETHLIX CTPaTH(HUMPOBAHHLIX CYIPAKPYCTAIbHBIX KOMILIEKCOE B obeh-
LIEHHOM Bigyle 1oka3aHk Ha puc.l. CauvbiM NOAHLM H OJHOIHAYHO HHTCPIPETHPYCMBIM AB-
nserca pazpes Keligckoft 30HK, 32 OCHOBY KOTOPOIO Hamy DPHHAT paspes, NOCTPCe HITHI
7.9 XaprrrososeM [63] ¢ yueroM Beex nQydeHHBIX K cepemtue 60-x rogos gaHuux. B
ceonnoii cTpaTirpadHueckoil cxeme KOBCKOTO IoKeMGpus, paspaborannoit 8 Feasoride-
cKoM HHcTHTYTe [13], HMEHHO OH CTaj ONOPHLIM NPH MOCTPOSHHH 1A ITHX KOMILICKCOS
cBoanoro paspesa. KeiBCKHil paspe3 pacwieHseTCH Ha MCTHPE YPOBHSA, KOTOPHIC OBLIN Bhi-
[eleHBl KaK ONOpHbIe B CBOZHOM paspese. Takas TOYKA 3peHUA B LetoM Oblia NoATBEpXKie-
Ha NocTeNyOnuMA HecTezosaanmit {31] 1 oHa xc npHHATa B HacTosiueit pabore.

Ocuoranne paspesa Keiisexoit 3oHH Henapectno. [Tepantii cro yposens (cHH3Y BBEPX) -
TEpPHICHHEI I CHOXKEH OTIOXEHIIME KoA0sadsckod 1 Kunesypexod cexm (puc.l). Hami-
YyHe KOHTJIOMEPATOB ¢ FAThKOW IPAHHTONACB B KOQJIOBaWBCKOH CBHTE MO3BOACT Npeanona-
rath ec GasanbHbik Xapakrep. 3TH CBHUTHI CNOXEHW B OCHOBHOM aMnbas1-6HOTHTOBKIMHK,
6MOTHTOBNMH (IHONIA CO CTABPOJHTOM) H ABYCIIOAAHLIMH (4acTo ¢ rpaHaToM) rHeficamn
NO DeCYaHHKAM ¥ a2pKo2aM C AMH3aMH KOHIJIOMEPAaToB. Ora_thamta KIHCIhie BYJIKAHKTB.
Topoab! BTOPOro YPOBHS NPEACTARIEHK OCHOBHBIMH MCTABYIKIHITAMH ¢ NOIYHHEHHBIMH
HM METaBYTKAHNTAMIl CPEIHEND i KHMCOTO COCTABA, 3 TAKKE TePPIICHHBIMH 0OPIIOBIHNA-
M cexmbe namweped, KOTOPHIE, KAK MPCINONaracTes, TPAHCTPECCHBHO ICPEXPRIBAIOT NOPo-
AB KIHeMypcKoii cpimbl. 310 - amdubomersl, H2peoKa METIKOMaTHHTH, amguboitoBbie,

mnoT-amdubonosbie, CePHUMTOBBIC H JIPYTHE THENCH H CAHUBL Cpeit METR0CANOYHbBIX
MOpOA M3BECTHBI TICAMMHTH (TPaHAT-BHOTIMORKE THelicHl), TPARCINTBI, KOHIIIOMEPATh M
KOHITIOMEPATOGPEKUMH, KEACIHCTHIE KBIPIITLL M CA3HUL, KapGOHaTHLIE oTaoXeHHs. Tpe-
ThEMY YPOBHIO OTBEYZET 4eGRMUHCKQA MOAKE KHCARIX METABYAKAHUTOB. 31eCh IIPOKO
Pa3BHUTH [ACTHHICHTOBbIC I MHKPOKTIIHCOdEpAAIUNE FHelichl, pacCMATPHBACMBIE KK Npo-
AYKTHl UIEIOYMHOTO METACOMATO3a MeTaByikaHuToB [26]. Benuaior paspes TeppiICHHBIC
BHICOKOIU(DEPCHINPOBAHIbIE OTAOKEHHA YCPSYPMCKOE, SUINYPIMCKON U RECUOSOMyNIpoS-

17



19

CHLTHMSa-

HHTOBBIE C IPaHATOM H YIIEpo-
OT OTJIOXKEHHH TPETHETO YPOBHS
NEpepBBAMH M KOPaMH BhBET-
PHBAHMS M 4aBHO PaCCMaTPHBa-
JOTCH KAk [OOpodbl OCano4yHOMO

yexia apxelickolt wiaTHopMbi.

Paspes CymNpakpycrop 3OHE!
Komvosepo-Boporbss © HeycTa-
HORICHHBIM OCHOBaHHEM, KaK B
HO HATHYHE H KaKOro-To obneMa
TeppureHHBX GasanibHBIX OTIO-
XeHWii, OTHOCHMBIX K JAsSBO3€D-

CBOJHOMO  pa3pesa.

3ascpwaoT paspes BHICOXOANG-
hepCHIMPOBAHHKE OTAOXKEHUA

CKoii_CBHTE. 310 ampubdoaHTs! C

pgmmllmmummmn

He MeHee CYLIECTBYeT HeCKWILKO
gecsiTkoB ero apranToB. Has
NPHHAT BAPHAHT, B KOTOPOM BOE
TeppRICHHbIC OTOXCHHS OTHE-
ceHw’ K BepXHeil 9acTH paspesa
[30, 44]. On HayMHACTCA CO C6W-
M ROAMOC OCHOBHBIX MCTABY.I-
KAHMTOB KOMATHHT-TOJICHTOBOH
cepun (puc.1), HO He HCKTOUC-
MMHIATHH, PeXe - YAbTPaOCHOB-
HBie 0OpOibi €O CTPYKTYPaMK
crnmndexc. Cpira noamoc ot-
BCYACT ETOPOMY VPOBHKO CBOIHC-
ro paspe3a. Bulwe 3aneranor me-
TABY/IKAHWTH  Da3albT-aHAe3IMT-
JauMTOROl cepuM, obbelMHsC-
MBIE B S0PONBEMYNOPOSCKYIO C8M~
my W OTBCHAONIHE TPCTHEMY

Kelfpckuii, H3y4eH XOpOWo, TeM

YPOBHIO

cxoii cewm (KMAaHWTOBBIC, CTap-
OWCTHIE CAAHIE, METANCCYAHWKE
# xeapuMTe). OHH obpasyior

yerpepThiii YpPOBCHb, OTICACHR

mm-ua“mﬂe.
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REPEYPMCKOL coumbe (4 ¥ypo! Iror
S ——— (YeTBepThiil BCHb). KoMILieke GTH30K BepXHeapxeickiM seie-
g Pbscam [24]. Cpeas matuposok HanGosee peatsiir Jmauems oKoj10 2.76
" - AeT, U-I'D MeToR Mo uMpKoHaM W3 reelicor ¥ clamues, 2.65+/-0.06 -
MeTol Do ofpasuam 31X xe nopon [48].
B sanannoit ya cow v
o o CTH 30HB neHeHna Mypmanckoro maccusa u Konscko-Hopeexcekoii
= UAe Y3KOIf I0A0CH PasBHTE OCHOBHBIE METABYIKAHHTHI ¢ THH3IMH METAKOMaTUM
co - = - -
“mB“:::IWHW cnuHHpexe [19], xpome Toro, NPHCYTCTEYIOT CpPeiHie H KiCabie
mpom; : » @ TAKXKE TeppureHHbie nopoasl. OHN cObeIHHEHE B ypaeyécxjm caumy,
3 0 :
- PPeTIDYIOMYI0 C 3aMalHOH 4YacThlo CBMTH MOIMOC H OTBEYRIOLLYIO mpow;
0 CBOAHO Qs ‘,
i AHOTO paspesd. B OCHOBAMMIL 3TOMl CBITHI H3BeCTHAI TEPPHICHHbIE TIOPOALI C
. MH KOHIJIOMEpaToB, KOTOPEIE OTHECCHE! K nepeoMy yposHio (puc.l)
atidi § sis
o TP . tbs UMDOBAHHBIC 3pXefiCKHE CYNpPaxpycTnl, pasBuTule K ory or [levenrckoii
cm’lcrypo » BBIZENEHB! KAK NOPOJbI xacxamexod ceumst. Ee xoHTaKTHI TEXTOHHIHPOBAHKI
;uemm € APYTHMH nopodamH HedAcHul. O6beM cBUTH no CPaBHEHHIO C paHee Bbld ,
nABlIeficA ' .
Kackamckoii ceprei [60] cokpamen. B ee cocrase NpecOIAIA0T OCHOBHBIE
CPCIHHE METABYNKAHHTHI, MOYTH MOIH YTCTBYIOT
P i mm,; 1 MOIHOCTBIO OTC TEPPHIeHHble Nopoakl. B nesom
e e €H OTBEYaTh BTOPOMY YPOBHIO CBOJHOIO pa3pe3a, a camas BEPXHAA
s (;Im » OTHOCHTCH K TPETbeMY yposHIO (puc.1). MpuHamLiexnocTs haHHoft
b CBIBACMBIM KOMILTEKCAM JHCKYCCHOHHA,
ce z .
H;::“ I:t:;r;:cmmcM-:‘.fl\q‘r YPOBHIO KO.TbCKOTO JOKEMODHS Ha OCHOBAHITH CXOACTEA nopon u
cTpoOe pe3a OTHeCeHK
| i e 00pasoBauin ceumm Kopea, PasBHTHIE BIONb KOXHOI TPaHHUB
quammmmm JIHTOBOTO Nosica. OHi NPEICTARIEHE! NPEHMYLLIECTBEHHO KHCJABIMIT Me
AKAHUTAMK H Pa3HOOGpa3HLIMH MeTaoc .
) ANKAMH, KOJHYECTBO KOTO
- : PLIX YBEIHYHBACTCH
Bquclmpaapeay € NEPEXoaoM ncaMMitToB Bo (amuenonobuste nopoast. B coctas CBHTBI
: :
CB_“TH " mpocrpaﬂc'm:nuo CEBA3AHHBIC C Heil rpaHaT-ANonCcHAOBbIE ambnboanrar. O6nem
o PEl MO CPABHEHMIO ¢ ce MpeXHHM obbemom [60] ‘COKpalieH H3-3a crmccemi.ﬂ
HaTOBLIX a 5} Haxa :
ponaro 4);;):{00;111103, ob IOIIXCS BNk KXKHON rpasnibl Jlannanackoro mosica
AMPHOONHTOB, OKANMISIOIHX BbI '
" XO[Ibi MOPOX CBHUTHI K
n oppa, k bonee MonogeiM
pa;zommmu. B ceonHoM paspese oua orpevaer TPETBEMY YPOBHIO (pHc.]) J
3anagHoM - ra
g ofpamieHun Hmanapa-Bapayrckoii 30mm Pa3BHTHEL MeTaMOP¢HIOBAHHBlE
GazaneThi, HTO-6a32.TbThI, aHAE3HTHI, KiCA
3 ble BYJIKAHHTHI, KapGOHATHAI
QAHHKH M XBa 1218 aHge3uTo-6azas : K scas vt
s lIEn.m'n:.: OpH npeobitazanicn e3 JILTOB K angesnros. Kuciwe synka-
i (HPYIOUIHE C HHMH NOPOAbLI OBBEAHHSLTICE B apEaperNCKYI0 ceumy, H UCICCo
aH . g
e l“ﬂ:p UTh 3T0 Hassanne. [ToncTuaaoune ee Gonee ocHoBHEIE opofel obvemna-
i w,:ﬁc-l KYX0 CBHTY, HO TaK KaK 3TO HA3BaHHE LIPOKONe: PacnpocTpaHeHHs He Mo
2 : 32 reonoramu [0 "Censanreosorus” ecThe i
: TOTHA™ MBI BBUICACM HX B Kad ob
BAHHH Nfiounou 10TC —
B caumm, xcfmpuc NPOCIEXHBAIOTCA Cloga K3 Tepcxoif 30HEI BIOAb KOXHOI
i ienpotepolonekix nopoa Mymanapa-Bapayrekoit crpykrypst. [Tatounas cpu-
2 Ippc.mpycms: €O BTOPhIM YPOBHEM CBOQHOIO pa3peda, a apsapeHycKas - ¢ TPETHHM
HC. 4
1c.1), OpIYEM MOCAEIHSA HeCOrMacHo [EPCKphITa KYKIIMHCKOH CBHTOI HIDKHEro mpore

MiIHgteT, Rb~
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posoa {49]. Tem He MeHee, NPHHALICKHOCTH apBapeHyCcKoil CBHTH K BEPXHEApXeHCKHM
0BpAIORANINSM HE/b3A CHHTATh OKOHUATCABHO NOKA3AHHOM.

Boxesgmbuncxas ceéumd, 1OpoIsl KOTOPOl 0OHAKAIOTCSA B TOM K pailoHe, COCTOMT H3
yernipex T [23). Tlepsas, camas HIDKHAA, CAOKEHA CPEIMIMIL T KMCTBIMH MET2BY.IKa-
nurami (amMdubonosslie B GHOTHTOBHC raefichl) ¥ HaCHILICHA MANOMOLIHBIMH TEIaMH 2M-
¢i6oNHTOB, GONBIWHHCTBO KOTOPbIX AB/IACTCA nafikaMi. Bropas Tonuma coxepxHT 6a3amb-
HME KOHTOMEPAaTH H MajJoMomubie Teaa ampnboiuTon (MeTaba3aTbToB ¥ METAaHAE3HTO-
GazansToB), GHOTAT-aMHGON0BEX 1 GHOTHTOBBIX MMEiiCOB (cpedHIX M KMCNBIX MCTaBYTKE-
HITOB), 3 TRIOKE PATUMHBIX GHOTHTOBEX H aMpHDOIOBbIX FHEIICOB ¢ PETMKTAMH PITMIM-
HO-CIOHCTHIX 1t [PEB&THTOREIX TeKCTYP. TpeThal TOMINA C CAMHHIHBIMM JTHH3IAMH KOHIZIOME=-
patoB ciaoxeHa GHOTHTOBEIMH 1 amiBon-GHOTHTOBLIMHA THEICAMI PHOJALHTOBOTO COCTA~
pa. UeTBepTas TOMIA BKIOYAET TEPPHTEHHBIE (MPSHAMYUCCTBCHHO KOHTJIOMEDPATH ) i BYIKA-
worenusle (aMpUBOIHTH ¢ PANKTAMHE MHHIANCKAMEHHBIX H OHPOKNACTHYECKILX TEKCTYP,
pHOIALMTOBBIE FHEiich) 00pa3oBaHHs. MHorie KOHIIOMEDaThl SBASIOTCH TYPOKORTIOMEPa-
TAM#, TPHMECh NHPOKIACTHYECKOTO MaTepHaIa oOhlYHa # A APYTHX TEPPHIEHHBIX NOPOI.
Paspe3 CBUTHI OTBEYAST TPETHEMY YPOBHIO CBOJHOINO paspesa (puc.1). Moaeiinis Sm-Nd |
Rb-Sr BO3pacTa METAPHOIAUMTOR HE MNPCBRILAIOT 2.76 mapaner npi sakpumad Rb-Sr
CHCTEM NOC/e nepBoro kX MeTamopdmama 2.53+/-0.03 wipaeT Hasan [65, 69].

Encxufi xomnzexe OTIH4acTCA YEPSIOBAHNEM TOHKO- H rp),ﬁ'dna::ocqa-rm aMpudbaIIToB

{TQEHTOB W HX NHPOKIACTHYECKEX aHanoroB) ¢ GuoTHT-aMpHOATOBHIMH H amgmbonoseIMK )
rHeiicasat (ampesnTo-gawirmamm). B asmdnbomimax ecTh miacTo- i AnH3000palHHe Teda
/IbTPa-623MTOB - MIPOKCEHOBLIX I NEPHAOTHTOBLIX METIKOMATIHTOR. TeppireHHbie NOPO-
am xkpative peaxs. [louTn Bech pajpel OTBEHaeT BTOPOMY YPOBHIO CBOIHOMO paspesa, &
3aBCPLIAIOUIHE €10 KHCIBlE METABYIKAHMTLL . OTHECCHB K TPCTREMY YPOBHK. Natitpoea
omti obpalell KHEIOTe MeTapyaKaknTa. KOHKOPAAKTHREIL BO3PACT LIPKOHA 2778+/-4 man.
aer (TMoxivieHko 1 Ap., HeomyG/. JaHHLIC) MPH DOYTH MICHTHYHOM €MY MojebHOM Sm-
Nd sospacre [70] cBA3LIBAeTSA BAMH C BYIKaHH3IMOM. Ot nopoa diyHIaMeHTa H KOILCKO-
6e70MOPCKOIO KOMILIEKCa CYNPAKPYCThl EHCKOTO KOMIUICKCA OTACCH HECORIACHEM.

Paspes upunozopcroi cexmbt Bi1I30K CHCKOMY paipesy. (puc.l), HIDKHAS €ro 4acTs
OTHecEHa XO BTOpOMY YPOBHIO CBOJHOTO paspesd, @ BEPXHAR - K TPETbeMy, OpHucM
BEHUAIOT paspe3 TEpPUICHHBE MOPOALI, KOTOPBIE B  HEIHAMUTCILHOM KOIU4eCTBS

BCTPCYAIOTCS Takke no Beemy paspeay. [opoast IPHHOTOPCKOI CBITH (POPMUPOBANUCH H2
yie 1cOpMUPOBIHHOM It METAMOPQH3OBANHOM OCHOBIHIH, 3 f0CIC i MeTamopdrIra ¥
CKTAIMATOCTH GLLIH HECOrIAcHO NEPEKPHITH 532 LHBIMI OTIOKEHHAMI TPOTEPO0S {5].

B Tepckoii 30He pCKOHCTPYHPOBAH AOCTATOMHO NOJIHBII Pa3spe3 paccMaTPHBIEMBIX CVTI-
pakpycroB (puc.1). B ero ocHOBAIHWM 3A1EraiOT TEPPHICHHBIC OTIAOKCHNA - npeHMYyLIeCT-
BEHHO OJHOPOQHEIE UM HEACHONOOCYATHIE OGHOTHTOBSIC THEliCh, HHOIA C rpaHaToM H
MYCKOBHTOM, PEXC C KHIHNUTOM H CTAEDQINTOM, € PEAKIIMIE NPOCTIOAMH MYCKOBIIT-KBaplie-
BbIX CJTAHLIEB # COJAHBIX KBAPUHTOR, amdmGoa-GuoTiTosX caaHuer i amduboaToB ¢
MHH30{ KOHIOMEPATONOXOGHBIX NOPOI, OTMEUCHHBIX J1.H.Weanosoit B paiione 03.Mynoze-
pa. B BepxHeit HACTH paspe3a ITHX OTAOKEHMI Npeof1a1aioT PHTMINNHO-CIOHCTHIE ABYCIO-
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AAHBIC H TPAHAT-CILOIAHBIC CIAHIN. 3TH NOPOki OTHECEHK! K RECNaN00IEPCKOE c8ume, OT-
Be4aloleH 1IEpBOMY YPOBHIO CBOQHOIO Paipesa. 3AICraiOUINe BhIlIE OCHOBHbIE Ml.’n.w)f:'lm-
HITbl AZLOYHOH CONMBI C IPOCIOAMI M JTIHIAMHN Merasynxanmoé CPEIHETD COCTABA R peEXe
TEPPATCHHEIX NOPOX O6BIYHO JAMOTHSIOT Y3KHE CHHOPMBI MeXIY KYTIONAMI i Gpaxicop-
MaMmi 0OpOI KOMIUleXca ocHoBaHnA. Meradcagounsie nopoinl emcoxozemessckoid csumss
AIpSANONOKHTEILHO 3AHHMAIOT CaMOe BLICOKOE MECTO B pajpede 30Hbl. DTH Abe CBUTH KOp-
PeHpPYIOTCA CO BTOPBIM YPOBHEM CBOJHOMO paspesa. Monenbsniii Rb-Sr Boapact xueanmx
METABY.TKAHHTOB H METAaHAe3HTO-6a3a16T08 cocTariser 2.77 MApPAJIET NpH 3axperris Rb-
Sr cucreM nocie MetaMopeHIMa ITHX nopoa 2.55+/-0.09 wipaier nasaa [65].

B 1axiioueHHe OCTAHOBHMCH HA CTPOEHMH CBOIHOrG paipesa. [Topoasi mepsoro YPOBHS
Pa3BHTHI JIOKATLHO, YCTaHOBAEHH To.bKo B Keitbckoit n Tepekoil 3oHAX M OpeacTarTeHE
TCPPHTEHHBIMII OGDAlCBANIAMH, BXTIONAA KOHIIOMEPATHI ¢ raiskoif rpammromsos. Ipea-
{1o;1araeTed HX saleraHne HpaMo Ha pynaamente. K aroMy xe yposHIo oTHecena xucioryt-
CKasA CBUTA, HCXOQA H3 ee 6alaIbHOTO MOJIOKEHHS B paspeze MyHO3epcKol KynoabHOI

- CTPYKTYphl. Bropoit ypoBess fiBiseTcs MAPKHPYIOUIHMM - TOJBKO B €10 PAMKAX IHAYHTEIh-
HYIO YacTh pa3pe3a JaHMMAIOT OCHOBHbLIE BYJKIHHTBI I KOMATITH, € KOTODGIMII ACCOLIMII-
PYIOT BYJIKAHHTHI CPEAHEND COCTABA, H 3TA ACCOLMALMNA MOPOX NPHCYTCTBYET BO BCEX 30HAX
u pafionax. TpeTHii ypoBeHb TAKKE SARIAETCH MAPKUPYIOIKM BCIEACTBHE PE3KONO npeobaa-
AaHHA Hal BCEMH TMOPONAIMH KHCIBX BYJTKAHHTOB, KOTOPHE PalBHTH NMOBCEMECTHO, NCKIIO-
4ast paiton Ypa-TyGel. OGbem BYTKAHHTOB BTOPONO M TPETLENO YPOBHEH COCTARASET [ONaB-
JSIOULYI0 4aCTh CBONHOINO paspesa. Yerseprhiif, BepxHHMIl ypoBesb CIOXKEH TEPPHICHHBIMM
nopojlamii, OpIYEM OHH OTIHYAIOTCS BLICOKOI cTenexbio AuddepeHUNALIN HCXOAHOMO Ma-
Tepuana. Ha 3ToM ypoBHE yCTaHOBACHBI TIEPEOTAONKEHHBIE KOPE! LTYGOKOTO XHMHHYECKOrO
BBIBCTPHBAHHSA H HECOIJACHOE JMX 3AieraHie Ha NOPOJaX TPETHEIO YPOBHSK, a TAKKE KOMII-
Aekca ochoeatits. [Topoiibt YETECPTOrO yYPoBHA Pa3BiThI (PPArMCHTAPHO H JOCTOBEPHO YC-
TaHor1eHb! TonbKo Ha Keiipax v B 20He Koamosepo-Bopouss, rie oHN choxHO IHCAOUH-
POBaHBEI, HO B LIEJIOM 3aeraloT noaoro. [pucyreTByloT OHH ¥ B BocTouHoi vacTn Mmawna-
pa-Bapayrckoii 30Het. Bo3MOXHO, YTO K 3TOMY X€ YPOBHIO MOTYT OTHOCHTBCH TEPPHIEHHbIE
OTIOXCHHSA, 3asepluaowie paspes Tepckoii 30HBl, CBHTA KOPBa M JAPYTHE, MeHee MOLIHbIE
TOIUNL, He HMEIUHe cobeTBeHHBIX HasBakmil. Heibas Hexnounts u OIHOBOIPACTHOCTE €
NOpoflaMH HETBEPTOIO YPOBHSA H BhICOKCIIHHO3EMHCTRIX 06pa3oBaHitii AYPHOKCKOI It jloT-
TiHCKoilt Tomu Jlamauackoro rpanyiToBOro mosca, saHmMalonux B Jleremne Heonpee-
JCHHOC MECTO MEXKIY BCPXHIIM apXeeMm H HIDKHHM npotepodoeM. HakoHeu, paspeiw 6aza-
THHBIX Y2CTET CTPATHONIIIPOBAHHAIX KOMILTEKCOB 6/1113KH 10 COCTABY NaparHeiicoBbiM uac-
TAM KOJLCKO-BETOMOPCKOro KOMILTEKCA, NOITOMY B Pa3HBIX JOHAX OTHECEHHE KOHKPETHOI
TONUIH K TOMY HIH HHOMY KOMIUIEKCY CTAHOBUTRCA HEONPEISTEHHBIM, 4 MPHHHMaeMoe
PellCHIE ARTACTCS YCTIOBHAIM, KAK, HANMPIHMED, B CAYYae ¢ KHCIOIyOGCKoil CBHTOIL.

H3 puc.i u OMICAHNA pa3pe3oB BUIHO, YWTO OHH H3MEHAIOTCH H NO jJatepatn. Mu ci-
36IBIEM 3ITO C 30HATLHOCTBIO YCI0BHIT OCAAKOHAKOILIEHHS H BYJAKAHH3Ma H CYILECTBOBAHI-
€M HECKOBKHX THNOB palpe3od Tix koviuiekcos [13, 31]. Paccmorpennbie xomiuiekcst
HMEIOT ABHO BLIDAXEHHBH BY/IKAHOICHHBIH XapakTep C NOMOIPOMHONH HAIpPARIEHHOCTHIO
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gyakaHu3Ma. PParMenTIpEO PA3BHTHIC TEPPHICHHBIC NOpOoilkl HIDKHEH 4ACTH Pa3pe30B X
KOMILIEKCOB O3HA4aloT Havano 3A10KCHHS nporufos, GHCTPO 3BONIOUHOHHPOBABULN B
pYTKAHCTEHHEIE. DTH KOMILIEKCh CONOCTABIMDI C 3Je/ieHOKAMEHHBIME moscaMi Kak baa-
rificKOro, TAK M BCEX OCTATBLHBIX PAHHCAOKEMOPHIICKID: LUITOE, MAKCHMYM BYJIKAHHYECKOH
aKTHBHOCTH ITpH (GOPMAPOBAHHH KOTOPLIX OTBEYACT HHTEPBATY 2.8-2.7 sumpaier Haszan. Ca-
wos BEPXHAR YacTb Paspelos, jlecornacHo NepeKpLIBAloUIRA ByIKaHOIeHHYI0, BEPCRTHO,
OTPAXAELT CAMOCTOATEJILHEIF 3Tan Pa3BUTHA, COMOCTABHMAIA € TIPOTOINATHOPMEHHEIM.
[cOXPOHOAOTHYECKHE HCCIENOBAHNSA, NO-BIAMMOMY, BHECYT ,KOPPEKTHEL B HITOKEHHYIO
BBIIIE CXeMY CTPOCHMS! H KOPpesilifl cTPaTHOHIMPOBIHHEIX CYNPakpyCcTLIbHbIX TOALL

PEPXHETO apXxesi, HO MbI HA4EeMCH, YTO OHH HE HIMEHAT cC KOpPEeHHRIM obpasoM.

HroxknerpoTepo3oickas rpyuns

Pa3pes HIXKHENpOTEPO30icKoll TPYNAb Haubojdee NOTHO DPEACTARICH B [leweHrcko-
Bap3yrckoil 30He, 3 € HAM KOpPETHPYIOTCH Pa3pedkl BCEX OCTANBHBIX CTPYKTYP (pnc.2).

KombeKiil CTPaToTMIL CYMISt PaciioioXeH B BOCTOMHOIN 1acTH Wmanapa-Bapayrekoit z0-

HBl M NpeICTARIEH MyPHAYCKOil, KYKULHCKOMH B ceilaopeveHCKoil CBITAMH, B COCTaBE KO~
TOPBIX BRIAENCH MOCAEAOBATENBHEL] Pl MeQIOMHYECKIX Tel © YCTAHORIEHHBIMI CTPATHIPA-
Gueckinn plamvooTHomenm [33, 34]. MckmouenteM JRTACTCH Ga3RTHHEIL TOPH3OHT
TEPPHTEHHBIX TIOPOA NYPHAHCKOI ceﬁua.- B Jlerewne u Ha Kapre oTpaxeHa aBTOpcKas HH-
Tcpnpémmm ero NONOXEeHHs! B OCHOBAHHH cepiil. PaKTIryecKiil MaTeplial He No3paiAcT
YCTAHOBHThL NOACKEHHE 3TOMO NOPH3OHTA OAHO3HAYHO, TAK Kak OH PACTIIONEH CCBEPHEE
FypHayckoro Kpaesoro paiioma, OTAEAIONIETO Paspe3 CYMis OT pa3pesd ManokeidBCKOro
paitoHa, B KOTOPOM HET HANEXHLIX M2PKHDYIOLIMX NOPH30HTOB LA npsMoit KOPPEIsAliE €
paspesoM cymits. B ¢Ba3n c TeM, YTO NMOIOXKCHHE rOPI30iTa KOHTJIOMepaToB paitona Ma-
aux Keiip snIsercs KTIOUCBHIM V18 Koppessmuy paspesos [legenrcko-Bapayrekoft i Keitp-
cKoit 30H, T.e. COQTHOWIEHHS apxeifcKMX M TIPOTEPO3OHCKHX Paspe3os, TO (aKTHYeCKHE
NAHHBIE K FX HHTEPNPETAIMIO CEIVET PACCMOTPETh HECKOIBKO nogpobHece.

Ha woxmHoii okpanne ITypHauckoro G1oka B 15 kM K BOCTOKY OT 03.POMaHOBCKOTO (pVi.
AMBapHBlit) Ha KOpE BHIBETPHUBAHIA FHEHCOB OCHOBINHSA C NATCHHEM K ©OTY HOPMATbHO 3a-
JEraeT [ecUOBOTYHIPOBCKAS CBUTA KBAPLEBLIX MCTANECYAHMKOB, ia KOTOPOIi C pasMBIBOM
3aj1eraeT NaYKa KOHIJIOMEPATOB C PErPECCHBABIM CTPOCHIEM pa3pesa. Oua nepekpbiBacTcs
arIeT-6a3ATETOBBLIMIT  MCTABYJIKAHITAMY, MCTPOXMMIMYCCKM C€IUHBIMR C BYNKAHHTAMH
mypuauckoit cauTel. O6e Tamuy (NecUOBOTYHIPOBCKAA H* KOHIIOMCPATORAA © PErPeccib-
HBIM Pa3pe30M) MPOCIEKUBIIOTCA HETIPEPBIBHO K 3anaay B paiton rpaaw Manbie Keiish,
roe nprobpernioT ONPOKHHYTOE 3ajerHNe C MUICHWEM Ha CEBep. OnpoKHHYTOS JUICraHIe
VCTAHARMMEAETCR He TOIBKO Mo ofuleil NOcacIOBATCTHHOCTH HAILIACTOERIHILA CBMT. KOTO-
pan uMcer oOpaTHbIE XapakTep no cpanricmm co cTpartoTiinoM B paitorc KeiiB ¥ Bulluc-
vnomssyoit yacti TMyprauckoro 610Ka, HO 11 HENOCPEACTBCHHO B paspeac KOHT;IOMEpPaToOR
o rpagamnokHtoiil cironctoctn. Kpose Toro, saeramne NEeCUOBOTYHIPOBCKON CBUTH H2
OCHOBHBIX BYTKaHUTaX Booblue HEIIBECTHO. [peanoaoxeHiie 0 HOPMAIBHOM 3JUICTAHKHK
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abdyinsos (a), nepecraupanne 3¢xhyIBOB OCHOBHOIO H YTBTPAOCHOBHOTO cocrasa (6); 7 - Me-
Tasx(xpy3nBk YIBTPAOCHOBHOIO COCTABA: @ ~ NHKPHTOBLIE MetanopgupHTel, 6 - ux Tydel, B - TY- -
bobpexanu; 8 - nepecnaBaHie H NMOCTENEHMEL MEPEXOX MEXNY OCRIOUHAIMIH M BYTKAHOMEHHEIMM

TommaMy; 9 - TydOreHHo-OCINOUHEI TOPHIOHT: BYAXaHirdeckue 6oMGM, Ty(OKOHIOMEpaTL,
METANCAMMHTE, METAANCEPONMTH; 10 - MeTacHtHuMT; 1] - H3BECTHAKM H JOAOMMTEL, 9acCTLIO

KpacHOUBETHEIE (a), C ocTaTKam Guorepm (6), BRICOKOKADOOHATHEIS METANCAMMHT, NSCYAHMCTRIE -
H3BECTHAKH H JonoMuTH (B); 12 - KBapuMThl, CepMUHMTOBME KBAPUMTH (a), MOI€BOLIMAT-KBa-
puesnie W KBapuezmle MeTanecYaHuku (6); 13 - sucoxoyriepoaucThie cyibduaHnie crasum; 14 -

PHTMH'HOCTOMCTEIE [PRYBAXKOBHE METZATEEPOJIHTR (CEPULHT-XIOPHTOBRE CAAHULY) C YIIEPOIN-
CTHIM BemrecTeoM; 15 - XTOpPHTOBRIE CTAHUE (METANETMTHL M IPAYBIKKOBBIE METAANEBPOTHTAL),

WHOIIa c1aboyriepoancTsie; 16 - KapGoHAT-XI0PHTOSEIE ClaHUA (MPayBaKKOBBIE METAAIEBDOIHTH H

CYOIPayBaxKoBhE METANCaMMMTH); 17 - 21eBPONETHTOBLE CIaHLIL, TMECYAHHCTHE ATeBPONETHTR,
WLTHTH, TydoclaHusl, HHOMIA YriaepoJcoaepkauike; 18 - KBApU-CEPHLITOBLIE, KBAPII-CEPHLNT-
XIOPHTOBRIE CIIAHUBI (METRANEBPONEINTRI), HHOIA € MATOMOLUHEIMH NPOCTIOAMH METane-cuaMxHKoB
¥  KapbOHaTHRIX mnopon; 19 - CepMIMTOBWE M  XIODHT-CEPMUMTOBME CIaHUM  (MEpBHYHO
MIPOCTIOONCTHIE H XTOPHT-MMIPOCTIOIHCTEIE MeTanerHThl); 20 - cyGrpayBakKOBhE IpaBeTMTHI,
cyGrpayBaKxoBbie, [payBAXKOBAIE METANCAMMMNTEL H METIANEBPOINTSL 21 - ABYCTIOASHEIE ClaHUK CO
CTABPOHTOM H [DPAHATOM: 22 - MYCKOBHT-KBADLEBLIE, IBYUTIOAAHHE CRAHUL, MHOLAA CTABPO-
aurcogepxaume; 23 - Guorir-amdubonossie cwiaHuel, nNapaamMduBOIHTH, HHOMA € [PAHATOM, C
MATOMOUIHLIMH TIPOCTOAMH JOJOMHTOB; 24 - APKO20BAlE METANCAMMMHTH M METALIEBPOIMTE; 25 -
rpy003epHHCTRE NCAMMMTBI, TPABEIMTH; 26 - KOHIIOMepaTH: a - NMOAMMHKTOBLE, 6 - omiro-
MHKTOBKE, B - € TyhosbM uemenToM; 27 - AMCBHANLHO-IEMOBHATBHLE Gpexuuu M crabooka-
TAHHBI BaTyHHO-raledHwii Marepuan (a), Kopsl BhlBeTpHBaHMA (G); 28 - IPRHWTHL H rHeitch
dyHIaMeNTa KapeascKoro Kosiviexca; 29 - nepepsiBH: a - BHYTPH OTHEN0B, 6 - Mexay oTaeaaMu W
XomiexcaMu; 30 - xoppermuMOHMEIE THHMM XpoHocTpaTHrpadwyecxux yposreii; 31 - Homepa
CBOMHBX CTPaTHIPAQHHYECKHX KOTOHOK M MOJOXEHHC HX 11a cxeMe (B BepxHeM npazom yray). Ha
cxesme: 32 - NOIOXEHME HAITOPHIOHTOB: a - KANEBUHACKOIO, § - MOIHKOBHIACKONO H ATYmHilcKoro, B
- caproiiickoro, I - cyMHiickoro; 33 - nateosoficKye WET0UHEE MACCHBAL.

Cep. - cepus; co. - csura: kuk - Xyxacodepexas, ek - axyanaxtuHcxas, kf - KyITChApBHHCKaH, |

&k - xyxuntHckan, pol - nonvcapexas, i - WIBMO3epCKas, pr - Nanapedesckas, orf - OpPNOBCKAA, Fus
~ PYCHHICK2H, €7 - eBCTH(EEBCKAS, Y - TPEXOCTPORCKAA; A4, - TOMUA: A - HICKHSASA, 6. M €£Ax. -
BCPXHAN; &Y. ~ MONIHOCTS.

Fig.2. The generalized stratigraphic sections of the Karelian complex in the Kola peninsula and
northern Karelia [33]).

I - felsic-intermediate metaefTusive: a - rhyolite, dacite, andesitic-dacitic porphyry and porphyrite, 6 -

their wils and tuff-breccia; 2 - subalkali and alkali metavolcanics; andesite and trachyandesite: 3 -
intermediate metaeffusive: a - andesitic and andesitic-basaltic porphyrite, 6 - their tuffs and tuff-
breccia; 4 - basic metaeiTusive: a - diabase and basalt metaporphyrite, metadiabase, 6 - their (s, B -
pyroclastic rock - lava-breccia, clast-bearing lava, tuff-breccia; 5 - horizon of xenoclast-bearing lava
and tuff; 6 - basic and picritic tuff with layers of tuff-shale and effusive (a), interbedded basic and
ultrabasic effusives (6); 7 - ultrabasic effusive: a - picritic metaporphyrite, 6 - their tuffs, 8 - wif-
breccia; § - zone of enterbedded volcanic and sedimentary rocks and their gradual change to each
other; 9 - tuffaceous-sedimentary horizon: volcanic bombs, tuff-conglomerate, metapsammite,
metaaleurolite; 10 - mewsilicilith; {1 - limestone and dolomite, partly red-coloured (a) and bearing
relics of bioherms (G), dolomite, sandy limestone, and metapsammite with high carbonate content
(8); 12 - quanzite, sericitic quanzite (a), feldspar-quanzose and quartizose metasandstone (6); 13 -
nigh-carbonaceous sulphide schist; 14 - giaded-bedded graywacke metaaleurclits; 15 - chlorite schist
(metapelite and graywacke metaaleurolite), sometimes sligh:-carbonacéous; 16 - carbonate-chlorite
schist (graywacke metaaleurolite and subgraywacke metapsammite); 17 - aleuropelilic schist, sandy
aleuropelite, phyllite, mil-shale sometimes carbonaceous; 18 - quartz-sericite, quartz-sericite-chlorite
schist (metaaleuropelite), sometimes with thin layers of mstasandstone and carbonate rock; 19 -
sericite and chlorite-sericite schist (orginally hydromica and chlorite-hydromica metapelite); 20 -
stibgraywacke gravelstone, subgraywacke and graywacke metapsammite and metaaleurolite; 21 - two-
micaceous schist with staurolite and gamnet; 22 - muscovite-quartz, two-micaceous schist, sometimes
staurolite-bearing; 23 - biotite-amphitole schist, paraamphibolite, sometimes gamet-bearing. with thin

layers of dolomite; 24 - arkosic inetapsammite and metaaleurolite; 25 - coarse-grained psammite,
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velstone; 26 - lomerate: a - polymictic, 6 - oligomictic, B - with tuffaceous cement; 27 -
Eﬁvfalls-di.luvia.\ brecgg and slightly rounded pebble and mb’ole_(n).l wheathering crust (6); 28 -
granite-gneiss basernent of the Karelian Complex: 29 - unconformity (interruption of deposition): a -
within subcomplexes, 6 - berween subcomplexes and “complexes; 30 - corrclstion Line of
chronostratigraphical level; 3] - number and location on thebschcme (in the upper right mmcr) of
gencralized sections. On the sckeme: 32 - location of superhorizons: a - Kalevian, 6 - Ludikovian and
Jatulian, B - Sariolian, r - Sumian; 33 - Palaeozoic aikali massif. )

‘Gr. - Group: K - Kuolajarvi, jup - Juzhnopechengskaya (South Pechenga), ta - Tominga, fr -
Purnach, pes - Pestsovaya, &s - Ustponoy; Frt - Formation: pn - Panajarvi, nv - Nwa_;arvxl.‘.rr_- So-
vajarvi, ks - Hosijarvi, kuk - Kukasozero, &r - Khirvinavolok, ah - Ak.}xma!akhn, kt - Kuets' Jam,'H -
Kolasjoki, pif - Pil'gujarvi, &k - Kuksha, sd - Seidorcchka, pol - Ffohsa:ka, um - Umba, i - II'mo-
zero, pr - Panarechka, erl - Orlovskaya, rus - Rusinga. ep - Evsufecvskaya. trt - Trekhostrovskaya
(Three Islands); Mb - member; 2., £p. and app. - upper; 1. - lower; th - thickness.

paspesa rpann Manux KellB NpOTHBOPCUMT MHOMM cdaxram. ODTIMAIPHHM FAPHAHTOM
HHTEPNPETAINN 3TOTO Paspe3a MOXET CIYKHTh BEPCHA O 3a/lefaHHH HA NECHOBOTYHIPOB-
ckoli ceiTe MypHavuckoil ¢ 6asaabHoll TeppHTCHHOM TOMeH KOHITIOMEDATOB B ocm;auun.
B TaKxo: ciyyac o BACHACTCA PCIKO COXPaHMIOULMIICA PETPECCHBHEIT THII CTPOCHNSA TOAUDE,
mpr nporpeccnpylomenm mporrbanmi GucTpo IEpEKPHTOl BYJIKARUTAMHA AHAE3HT-6a3IETO-
poit cnaGo middepenunpopatHoil GopMaImH B KPacEoi YacTH By/IKAHOICHHOMO nporuba.

Kopl:;e:munn ocagoyHo-ByIKaHorewHoro cymns Ileuenrcka-Bapsyrekoif 30HB! W cilaH-
ueBoit wacTu paspesa bombex Keiis, kak CHHXPOHHEIX pazno@aunam‘m THIIOB Pa3pe3os.
[47] npeacTamiseTcs HeAOCTAaTOYHO OGOCHOBaHHOIL. B 3roif MOJETH ONpPOKHHYTHIL paspes
rpasl Mamsx Keiis npunstr 32 HOpMATBHBIL B He YUHTBIBACTCA TIOTHOC OTCYTCTBHE BTIGE-
HES CHHXPOMHOTO BYNKAHHIMZ B BHLICOKOLHG(CPCHINPOBAHHBIX OCAACTHRN TAAMAX
KeitBCKOl CepHM 11a TPAHHIC J{BYX Naje030H - BYIKAHONCHHOH U MPOTONIaTHOPMEHHOT.

OTHeccHHe K CYMMIO HaCTH NaHAAPBHHCKOH CBUTHI MMEET CKOPEC TPAAHIMOHHO JHTO-
JIOTHYeCKyo ocHORY 6e3 yyera (ropMalMOHHOINO THIA CTPOCHHA, KOTOpBIii HMEST pellaio-
e 3HaYeHNe ANH capHoaHiickoro yposhid. PoOpMEPOBAHHE 3TONO HANNOPH30ITA [POHCXO-
JIAN0 B YOIOBHAX OXHmieHls 610KOBOIl TEKTOHHKH, YTO OPEAONpECi0 BYIKAHOICHHO~
MOJTACCOBHIIL XAPAKTEP €I0 pa3pesa, KOTOPhIll KOHTPACTHO COYETacT IPYGOTCPPHTCHHEIC i
TytoreHno-magossle 05SpasoBaHIY KNCNOMO M OCHOBHOIO COCTaBa, @ TIKXKC BKTIOMacT
HOBEPXHOCTH HECOIIacsi, KOPhl BHIBSTPHBAHNA H NCPCPLIBLL Taxue paspesw ocofieHno
XapaKTepHbI ISt CTPYKTYP, HAYaBUIiX Pa3BUTHE C CAPHOMNA. B YHACNENOBIRHBIX nporubax
TNeyerrcko-Bapayrckoit 30w 2T paspesnl uuMeloT Goee BEUIEPXaHHbII XapakTep.

Mo ofineMy CXOACTBY CTPOCKHA H NONOXEHHIO B PEMIOHAUIEHOM ILIAHE K YPOBHIO Iyp-
HAYCKOH CBNTHI OTHECEHW! Moy ampuboqumos, BICTIOUAKOUIME TACKE I TEPPHITHHLIC
HOPOABl - KOKOGAGKINCKAS, KAPEKE, KEYARX-KUNEPU:S U KOPSAmynOpoocKas. 310 peleHHE
HOCHT MPCANOACKHTEAbHELIT XapaxTep It TpebyeT AanbHelinero 06OCHOBIHRAS. :

TpiBenennte paspeanl kapeamna (puc.2), OYEBIIHO, 1pe0yI0T KpaTKOMo KOMMCHTapHs,
KAacaIOlIerocs PErMOHAILHBIX 3aKOHOMepHoCTell CTPOCHIA Pa3pe3os, OCHOB KOPPCIALHI 1
mpo6ieMABIX BOMPOCOB PActLICHEHHA BEPXHEID OTAETA KapCTi.



O6uian 2aKCHOMEPHOCTL CTPOEHIA KAPEThCKOIO KOMILIEKCA 3aKLIOYAETCa B HaIIMdMiL
TPEX OTIe/IOB, PA3qCACHHBIX [EPCPLIBAMH M HECOMACIIMIH M OTIMAIOLIIXCS Xapakrepom
B3AHMOOTHOUWCHILI CTPAaTHIPAIICCKHX AEMEHTOB OCAJOYHOND M BYJIKAHOIEHHOTO Il nr_;
xoxaenng. Hioxuuit oraen obreanmner NapHLIE CBHTHI C OCANOYHEIMH N sy:lxaﬂorenﬂomn;
mm:csmm. HMEIOUWHMHE PE3KHE IPAHHUL 6e3 clIeNoB B3aNMHONO WepecIanBaHNs Bq;x-
BHH OTACT X3PaKTEPU3YETCs NSPECIANBAHHEM CCANOYNEIX, BYNKAHOTEHHBIX M cucu:lamam
TIOPOA Ha YpoBHE CI0EB, Mayek if Toanl. FpaHiis MexIy TomuaMy Hepenxo sEIfioTCs
/IORHLIMH, 3 CaMH TOJUNH BRACIAKITCA LHO IOMHHHDYIOWEH B paspese noponxoit accou::h
ums. Cpeznuii oTaen OTAIMAaeTCa NPOMEXYTOUNBIM COOTHOLICHHEM cTpaTirpaditueck: ;
3CMCHTOB € COXPAHEHHEM B KDYDTHOM ILIaHE ABYWIEHHOCTH CTPOSHHS CRIIT "

CrpoeHue BepxHero otaena kapsmus s [leuenrcko-Bapayrexoit 30re ocioxHeno nono-
KCIHSM 2ro B TEKTOHIMNCCKON 30HATBHOCTH: FTO MOJ30HK! KYNOIbHO-61010BCTO
€ NEPBIMHO PAlHAILHBIM THIOM CKJIAIMATOCTH, OCHOXKHEHENE NOCenYIoNIITMu mmﬂ
::ozz:n;n; mm:agﬂ Hmliﬁ.[. Il.'fcpsimuuc CTpaTHIpadmIecKie B3aHMOOTHOUIEHHA BO

KHERR! GroKITpOBKOH pasp=3os. B rcii craan Moxno cyirrats YCTaHORNIEHHE -
::; TEPBIMIHEIC E2AUMOOTHOWCHAS TOJIBKO JIBYX HIDKHIX Tommt. Bepxhss Tomua 6azaisTton
noxr::a;;:ii:n lzmm-mmzoﬁ CTPYKTYPE H BHINOIHACT APA CHHKIHHAIBHLIX CKla-
A e OUCHEHICKOH NOAIOHK!, OTHOCHMAN palee K ITOMY YPOEHIO,
st Mt CBHTB! MILTBTYADEH MO HATIYHIC MaPKUDYOIIENO TOpHIcHTA
KTEPHBIMM KapbonaTHBIMI KoHKkpemmswit. Tperes CHH3y Tomna 3sje-

HBEIX CTAHUEE i TyOB NIKPHTOBRIX NOPBHPHTOB He NMeeT moKa HANEKHBIX crpamrpag;n
:::;ﬂx cz::}:m;:ﬁ?ncc HIDKEMMIt TomuaMH B IOxmo-ITeyenrckoii moasone, a no
. e e Tytporenuo-u?pmuuoﬂ YACTBIO HICKHEMILTLTYSPEHHCKOH

BoCTOUHOI YacTi Ceeeproii nogsonst [eyenm (o3 Jlanazac).
mﬂc.:n;ﬁmpmmmm KOMILICKCa MOXHO PCKOHCTPYMPOBATH KANMATIMIECKUE YOITOBMA Kak
co.;m,,); x:::amm N0 COCTABY TEPPHIERHBIX MOPOI, TaK i GacceilHOB cemIMEHTALMH mO
. ,::,?Hux nopont [43]. B kauectse crpaturpaditueckix pehiepos ncnonuoeaﬁu
e ;; mn::::{,j I;(::;ii::a n;i;onq}g]n:nnmomm PETHOHLTLHHIL XapakTep crieri-
J 2 - fyHe BOLO

-IEEOCTH NATE0CaCCEiHOE, WIOWATHLE KOphI xnmﬂ;:iz:)u::r:::;?::::;{ ”:::j:lﬂ’mf“‘.“"
I::II:;HEIIBHME Hecoracitst. Koppensimonnoe 3HaycHile iMeioT Cienyllmne ;;vﬁexm O;q:.
;m::: ;;1;::; I":.fMH.'thix YCAOBMH Ha apuanbie HablonaeTcs na pySexe cap:uo:mticxom "
i z;t::o BpeMeHn,  Bamanue  xammamineccxix dakropoB  Bhipaxactcs s

3 * KPUCHOLBETHOCTH ATYMMHCKIX OCNIOYHBIX NOPOHN, KOTopas B Gar "

e ' ’ A TLUIMHCTBE
::)!ﬁ 31::‘ : r: ::;::;;2:}:,2:12}:5 }p(ﬂaaumc. Huxamii otamyaercs couerannen CEPOLIBETHBIX M
s m—— OHATHO-TEPPHICHHBIX 00pasoBannit, & BepXHHIl - oTUeTAIIBO
——— amumﬂﬂ. ) ::;HHD CUPCIACIAETCs NEPEXON OT ATYMUICKHX pa3pesoB c
e " excxnnﬂ{nmnxoammmm) 06pasoBakiAM, oOAAIAIOUIIMY

——— pemmw.mm YPOBHH YiJIEPOGAHCTO-HEPHOCIAHIEBLIX KOMILICKCOR [28].
Wmmprell. i MPOARTCHHbIX KOPPCASUNOHHBIX  31EMCHTOB  [O3BOJILT
1 PLTHHBIL Pl OMHOBOSPACTHEIX KAPEALCKHX 06Pa3onauii (prc.2).
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BepxuenopoTepo3oOHCLas IRYREa

BepxnenpoTepo3oficKie NOpoas! ofHAXKAIOTCH B H3OTMPOBIHHBIX APYT OT Apyra y4acT-
xax Ha nobepexxye Benoro n Bapznussoro Mopeii. HanGosiee moaHbic KX Pa3spedsl ONMCAHL
na n-opax Cpeaneym u Prbauben (puc.3). XapakrepHoii 4epToii CeMIMEHTOIEHE3a NOAHEND
NPOTEPO30R SRIAETCA MPAKTIMNECKH NOAHOE OTCYTCTBHE BTHAHNA BYJIKaHH3Ma, YTO B code-
TaHWi C Pa3BHTHEM KOHTHHEHTAIbHEX H npHGPEKHO-MOPCKHX  aunii roBOPHT, nO-
BIAMMOMY, O Pa3BHTIH 6acceifHOB Ha NACCHBHBIX KOHTHHEHTAILHLIX OKpaHHax.

CAOXHOCTb CTPaTHTPadIMecKiX MOCTPOEHHIl M KOPPEsImH pa3po3HeHHBIX Paspe3oB
2aKNIOYACTCA B HEOMpEAeNCHHOCTH PAIHOIOrHYECKHX AITHPOBOK. B mnacrosuies BpeMs
anauecHns K-Ar onpsienecHmii Io TA2yKOHHTY W ofipajnaM CHaHICB B UEJOM JekaT B
yurepeate or 1050 zo 670 MamiieT W COOTBETCTBYIOT, B OcHOBHOM, Bepxuemy pudeio [11].
flpH 3TOM OFHY HCCICIOBATETH YKA3BIBAIOT Ha BEPOATHOCTD OMOJIOXEHIs, 2 ApYrHe -
yopepnenns K-Ar pospacta TMOpoi. Bonpuiag oONpeleleHROCTh  XApakTepHa  Uis
Gnocrparurpadmueciax nocrpoermit. o gaHHBM HIYUEHHA mrkpodirrodoccunnii [41],
JIOCTATOYHO YBEPEHHO K cpenmmy‘pmbc:o OTHOCATCSL UTTIOXCHHA MIYPbUNCKOH U Imepckod
‘ceum, TPH.3ITOM TYPbHHCKAas CBHT2 onpeaensierca Kak Gonee ApeBHAS, CXOHAA c
opMaTHHCKoil cauToit 0xHoro Vpana, a TepcKad - ¢ HIDKHE(L 9acTbio cepaobekoit cephi.

MosmHepudeiickue ofpazosanis ‘n-o0sa Cpemiero # KODPETHPYEMEIE C HHMH 0CAJ04-
Heie koMekcs 0. KIUIhIUH nNoMIMO TamEoro LA BepxHero pudes Habopa MuKpodoc-
cinitif coepXaT BOZOPOC/IEBLIE CTPOMIATONHTH Gymnosolon ramsayi Steinm. B nocieisee
BpeMs Ui BepXxHeil 4acTi pa3pesa n-osa Cpennero (kyaxancras 1 AYMANCKER ceumwt), pa-
Hee COMOCTIRISBUINECH € BEHICKHMH 06pa3CBAHMSMH TPYTIIE! Tanadmopa n-osa Bapas-
rep, TAKKE NokasaH sepxHepideiickiit so3pacT 0o nabopy mukpodurodoccicusii [41].

Boice AcTanbHoe CONOCTARIEHIe paspesos n-opa CpenHero i o.Kitthais mpoBomfTCs
HA OCHOBE KOPPCIUTINN JTHTOJOTHYECKIX nocaenopatetsHocteit. B paspese n-oma Cpennero
BHISTRJICHO HECKOIBKO TPAHCTPECCHBHO-PEIPECCHBHBIX UHKIOB, OTACAEHHLIX APYT OT apyra
PasMBIBOM M, BO3MOXHO, YIJIOBHIM HECOLIACHEM [37, 46]. Hanbonee OTIETANBO NPOAEIS-
JOTCH B HIDKHHX MIKIA, XapAKTEPH3YIOWIXCA PAIBHTHCM NOTOKOBBIX, ACTLTOBLIX i MPH-
6pexHO-MOPCKHX (auuil Ko ylaneHHO e b(OBRX HA TPaHCTPECCHBHOM 3TANE :it_':ﬁpa'ruoﬁ
[OCIEI0BATEILHOCTBIO, 32BEPLIAOUIEfiC HAKOILICHHEM KapbOOHATHBIX OTIOXKEHRMi1 nepechl-

“ S6ocHoRARHHM, TO-BILINIONY, ARHOTCA TPEICTIBTCHIS O CPeANEPUEIiCRON BOIICTE
xamomix naryd. Ha o.Kitnais noauoro COOTRETCTBHS HCT, HO MOXHO NpCINOIaraTh HAMH-
yie B paspese sagepluapomefi ¢asbl nepeoro MHKIA-H TpaHcrpeccHBHOil BETBH BTOPOTO.
Bonee AeTanpHBIE KOPPEIALHH, BEPOATHO, B RACTOsIICE BPEMA 6YIYT BEKOPPEKTHE.
ToroxeHUe KOMITIeKea TYPOIIITOBBIX OTAOKEHIH N-08a Pubauncro BHILIBACT HENpeE-
KPal3ouyocs 10 MOCIENHEro BpeMEHH ANCKYCCHIO. Brickalantsle A.A.NoikanoswM {50]
nofokeHis o Gosee ApeBHEM BO3PACTE 3THX MOPOI MO OTHOLICHMIO K OTIOXCHIUAM N-OB3
Cpemmit'n TEKTONNYECKOM KOHTIKTE HAIBHTOBOTO THIA MEKAY HIMIt GBLIM NOABCPTHYTH
pepusnn [46, 57). Astopu smix paGot, Beaex 33 E.M Motkepnuem 1 J1LA XapuToHOBLIM,

NPEeANONOXKHAH HOPMANTLHBIE C'l'paTlleﬂ(bll‘-lCCKilc BIANMOOTHOWEHIIA KOMIUICKCUB. bonee
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Puc.3. Cpomise crparurpadiseckue Pa3pe3H  MOTHEMPOTEPO3OHCKHY  KOMILIEKCO!
Cpenunit (1), o.Kuwmmm (2), Typsero muica (3), Tepcxoro u Mypmanckoro otiepexmlil @n
noayocTpoea PuiGaumii (5) no marepuanam [37, 41, 46, 57]. 4 “ o

l-pauﬂmnuspnﬁmemeimummum;z-mmmumnmmmmﬁpem:S- |

OIMIOMMKTOBHIC KBIDUEBHIE NECYAHMKM; 4 - aPKOJIOBHIE ¥ TNOTHMHKTOBKIE NECUAHMKM: 5 -
ATCBPOIMTHL W AICBPOITMHMCTHIC CHGHUB; 6 - [IMHMCTHE CAHLAL npeuuymecﬁeum.

MIPOCTIONHCTO-XIOPHTOBOIO COCTABA; 7 -  OONMTOBLIE nonomwtsl; 8 - nomommrm; 9 -
CTPOMATO.THTOBBIE [IONOMMTH M M3BeCTHAKH: 10 - HM3secTHAKK; 11 - akuaw oﬁnonomm.

tocdopuror; 12 - npespudpepckas Kopa BLIBETPHBaHHA: 13 - ypoBHM pasMbiBa M YIIOBMX

Hecornacuht; 14 - necrpoupersie u 15 - KpPacHOUBETHRIC OTNOXEHHS.

Ce. - cBuTa: pm - mymanckas, kk - KysxaHckas, krk- '
KApXyRPBHHCKAA, Zm - 3eMIeNaxTHHCKAR,
prp - moponeinonckat, plv - nanewnckas, prr - nepaspewkckan, M - mixpumckas, juk -

IOKHOKWILIIHCKRA, prg - NpHronHas, ker - XopoBWHCKas, Ir - TYpbAHCKad - qanomMcKas -
umm.m-wmm-mm;m-mumm(n). i S

Fig.3. The generalized i
peni!rsuh (5) based on data in [37, 41, 46, 57].
»MM'MmmWﬁwMMMM‘Z-wn&MM'
mwomm-MJ—o&mmmﬂ-mmmﬁcMom: 5 -
30

] su'msm:hicsectimsofﬂ:euml'mtemmiceompkx of the Sredny
peninsula (1), Kil'din Island (2), Turiy Cape (3), Tersky and Mmmﬁ)mkm

i aleurolitic-clay shale; 6 - clay shale mainly hydromica and chlorite; 7 - oolitic
dommmm'fsa-mdomu' s i 9 - scommtotic dolomite and limestone; 10 - imestone; 11 - lens
OIMM&WM&ISM-WMMB-WMW
unconformities; 14 - motley- - red-coloured deposits. ey

Fm. - formation: pm - Pumanskaya, kk - Kuyakanskaya, krk- Karhujarvi, om -
ngkpkhtﬁnhmm-hmﬂomhnﬁ-mm-m&—m;ﬁ
-mekildimhya(mxil‘dhl).n-mmya.hr-Kmv:_mtayt,r-']‘m’unhyn.cp-
Chapoma.n—Tcrshyl.:--Tsymobk.d—Mommw;ﬂ-tlncknem(u).

Typ6ummTop n-osa Pubaunit [37]. OHH ocHOBaHK HA CXOACTBE 3THX OTAOXeHMI ¢ mOpoaa-
vt opmaunu Kourcuopa n-osa Bapasnrep. OrmeuaeTesl MPAKTHYECKH TOJHOC CXOACTBO
mmnﬂwﬁmmmmMManu
mmmmmmmmﬂ-mmmﬁu
soncxod ceum. JloCTATONHO KOpPPEXTHO OGOCHOBAHHBIMH cpeauepndeiiciati  Bospact
ornoxenuil dopmamun Konrcduopn, Gmi3koe pacnoNoXeHHE paspeiod (ue Goaee 100 xm),
KOppeAIHA co cpeqHephbelicKmun TYPEWIHTOBBIMH obpasopaumsvu Tamana (27], u
mmm:wmwlmuummmmwﬁmwc
IPYTHME SaHHBIMH mmﬂmwn-onmmxcpemuypndmn.
memmmmunmw,xmmmWHYm-
mmmummmmmm.mmmmMWMﬂmﬂomu
H.T".Konomresoit [37, 50] u marepnanos K.O.Kparua c coasropami [38], B.BJlw6uosa
[41] # A Caanenxoit [73] ocHOBHBIE €c KOHTYPSI MOXHO HAMETHTS yXe ceftuac (.nﬁmma):

TManeo3oiickas rpyuna

mkmwwmwwmm
cmlunmwmﬁmulbmoﬁmmenwmﬁ-nmxmm
Xubunckoro # JlopozepcKoro MacCHBOB. HeGorbine BLIXOAB 3TUX NOPOA BHIABICHB B
mﬁomnﬁﬂmmnﬂpmnmmﬂm&pmm[ﬁ}nmm

TeueHus p.XapIOBKH. .
.ﬂ’nn:m cepus BEPXHETO-CPEIHETO [CBOHA CIOXCHA [paBeMTaMH, MECYAHHKAMH,
eBPO/IHTOBLIMH CJIAHIIAMHE, [EPEMEXAIOUIHMHCS ¢ ABTHTOBLIME H MHKpHTOBBIMH Hopdi-
pm.anmmmmmﬂﬂ].wﬂmummnw
mnmﬂemmlnm-w:
nmmnmmmmmotmmmmn-
mmmn@mm-@mmm
m,xmﬂmxmm[ﬂl.mnw
mmmm“mﬁmnmﬂ.&@u-
genxo [35]. Xapnosckas cepisi BBUICICHA IeOIO 10.
mulenmmmmummmmm—
mmmummm(mmﬁw}.wﬂ-
mdmmwmmmaﬁmemim-m 1000 m.
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Tabmuna. Koppenaums aepmenpompoaoncm oraoxenuit Konsckoro noayocrposa u

ccncpuon Hopeerun.

Konsckuit uMn Hopserus,
CHcrema IM-oBa Cpenuuit - Bapenuesowm: : KHit
H Puiaumit Tepcxnit Geper pemogpc
Hioxkanii | KemGpnit
naneo3oi o ol el s R . e e
560 Cxudneddxcers
Cmopdaacersa
Cxeepeapon
Cmupem
Benn = | Condgpuopo
LTV TTTTTTTT
Tusdxcog-
f ? dxcearem
—= 650+/-25 e === L Lo Bameepuopd
: B | fymancxan
Kynaw Kysxancxas
T - - - - - .
/| Kapxyapeuncxas Yanomexasn a :
Bepxuuii Jemaenaxmuncxasn % Bacrepunzen
pudeii Kaparasmuii Iloponeasoncxan
llaasuncxas i
Mepaspsunckan |—— — — — = @
Tepcxas
—t 1000+/-50 ? RS TR EER L
CropGe- | Llwinua-
esckan | satox Konecepuopd
chm
Cpeanuii| IOpmaTauit [lepesarvnan
pudeit i Jonexan :
Momoeckan e t?. e
—1-1350+/-50 ameleenaaaa Typeunckan
Bypaannii

gg:_\:mmtc: BO3PACTHRIC MPAHMIILI - MIHJICT; CEPHE W mn-t - mEpHbi mpedT, coums u
Maluu -
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Kypcus.

UHTPY3UBHBIE KOMIUIEKCHI

Npu cocramtenun Kaprui u JlercHun ncnoahiosansl paspaboTarssic Ha GOPMAIHOH-
Hoit ocnose xiaccdixanus Marmatutos n Kapra-cxema aoxemGpuiickix MarMaTHuCCKiX
dbopmaunit [42], obobuieHHasn cXxeMa IBOTIOUMHE MarMaTHIMa [64], a Taxke MaTepHaTBl reo-
soruseckux cbemok IO "Cepsanreonoria”. KojloHKa HHTPY3HBHBIX NOPOA B IEA0M COOT-
BETCTBYET 3BOMOUHOHHOMY PSIY TUTYTOHMYeCKHX (opmaiiil, NPeIOXCHHOMY LS CeBEpO-
pocTOuROM YacTH Barriickoro umtra [64). B panHeM JOKeMGPHH PErHOKa O Mepe Hapa-
IMBAHKSA 3eMHON KOpH M ee KOHCOMUIAUMH YCIOXHSICA COCTAB MAarMariToB, BO3pacTaio
ux mHorooGpasue, HO obbeMBl MXx cokpawamicsk. Tak, Jonuilckas 300Xa O3HAMCHOBaHA
MOLIHBIM TPOSIICHIEM TPAHHTOIIHOTO MarMaTH3Ma. B paHHEM MpoTepo3oe pe3ko BO3poc-
na pors yasTpabasiToB 1 6asuTos, OCOGEHHO B CYMHH, KOTODBIE CMCHILTHCH pasxoobpa3-
HBIMI IO COCTABY IPEHHTOHAAMH H YNbTpaMadHT-UIENOYHBIMH NOPONAMH. 3aBepuIRICA 1O~
kemBpuiickuit WHTpY3UBHBIN MarMaTHaM phHeAcKIM KOMIUIEKCOM JOCPHTOB. B nesore
6sutn copmuposarul Xubnnckuii u Jloposepckuil MAacCHBLl aIMAHTOBLIX HedeTHHOBRIX
CHEHMUTOB ¥ PAl HEGOMBIIMX YIBTPAOCHOBHBIX-UICTOYHBIX MACCHBOB ¢ KapboHarnramu. Bee
paHHeNOKeMOPHICKIe HHTPY3HH MCIBITAIM PETHOHAIBHENT METaMOPPUIM H nedopMaLnio.
JL1s Hanbonee PaHHMX M3 HUX YCTAHORICH MHOTO3TANHbI XapakTep 3THX NPOLECCOB.

Macwra6 Kaprsl He Mo3somiul OTPa3HTh BYTKAHO-TUTYTOHHYECKHE acCOUNAIN, KOTO-
phie, TeM He MeHee, GYAYT OTMeYaThCsi MPH XapAKTEPHCTHKE KOHKPCTHBIX MarMaTifyeckix
KoMiUlekcos. Cka3aHHGE OTHOCHTCA M K Jaiikam, KoTopele oOObeQiHEHB B HETHIPE
Pa3HOBO3PACTHBIE PETHOHANBHO Pa3BHTHIC FPYNNEL Takke He PaCCMATPHBAIOTCS AHATEKTHT-
IPaHHTHI, LIHPOKO PacnpoCTPaHEHHBIC B BEPXHEAPXEHiCKHX KOMILIEKCaX. Hx dopmitposanne
OTHOCHTCA K 3HAYHTCABHOMY BPCMCHHOMY HHTCPBATY M CBA33aHO C METaMOPQIZMOM
CYNPAaKpYCTAILHEIX HOPOJ B yeiosiax amdnbonutosoit u rpaHynToBoit daunii.

MpupoguMas HIKE XapaKTEpHCTHKA NOKeMOPHICKHX MArMariicCKiX KOMIUICKCOB
Ga3IUPYeTCA HAa MATEPHANAX, TPHBEIEHHEIX B BRILIEYTIOMSIHYTHIX MOHOTPadIMECKI X CBOIKAX.

Apxeiickas rpyuna

Dra [pyNa HAYUAAETCA C TOHAIHTOB, IUIATHOrPaHHTOB M 3HACPGHTOB, OTHOCHBLIUXCS
panee K ApeBHeiiemy caamckomy ¢yHaamenty. Hami 3T nOpos! BuMACHEHB K3 COCTABA
GyRAAMEHTa HA OCHOBAHINN JaHHBLX O X TCONOMHYCCKOM NOJOKCHIN M H30TORHOM
pospacre (cm. paanen "Kowmmiexke ocHopanna"). OnuceiBacMble NOPONbl MPHHALIEKAT
dopMauMH TPaHONHOPHTOR-TOHANHTOR-ILIArHOTPAHHTOB [9]. OHu AOCTATONHO HAAEKHO
YCTAHARIMBAIOTCA B TEX CAYYasX, KOTAa MMEIOT NPH3HAKH HHTPYIUBHOIO NPOHCXOAICHUA B
OT/IHYNE OT CXOAHBIX MOPOL KOMILIEKCa OCHOBaHHA. MaKCHMAalbHOE PAa3sBHTHE ITHX NOPOA
ormeyaercs B Mypmancxon Gioke n Koabcko-Hopeexckoii soHe.

MNosRTekIe CaMbx PAHHIX HHETPY3Hil 6aiuToB M rapubypriuToB Mui CBA3biBacM ¢ ¢op-
MIPOBAHMCM UIHPOKOrO CHEKTPA BYIKAHOMCHHBIX NOPOA AONMACKIX CTPATHOHUIPOBAHHEX
womiviekcor. s 6anee apeBHero NPeUMYUISCTBEHHO NAparHeiicoBoro KOBCKO=
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6e/10MOPCKOID  KOMIUIEKCA HE XapakTepeH HHHIMAIBHLI YABTPAOCHOBHOIT 1f OCHGBHOI
MarMatiaM. OTHECEHHE aHHAMCKOI TOMUGE C MOPHIOHTAMH CCHODHAIX METUBY/JKRHHTOD K

ITOMY KOMILICKCY MNOJTOXCHIA He MCHACT, TAK KiK NPOCTPAHCTBEHHO CBA3AHHBIE € °

QHHAMCKOH ToNmell rapuGypruTHI ALTIPEYCHCKOTO KOMIUIEKCZ HE HMEKT ¢  Heil
TEHCTIYECKOI CBAIN - B PaIpese TOMIUIH OTCYTCTBYIOT X BY/KAHOTEHHBIE QHAIOML.
Lenmpasvuo-Kossexuii v Mypmancxuii xomnaexcs :pa)mduapumoc, mMONAANMOS U nAg-
ZU62panumos 3AHHMAIOT obunpHele wionman 8 MypManckom Groxe i Kanecko-Hopsex-
cxoil 30He. B HX cocrase npeo61anaioT TOHLIITHL i marnorpaduTel. Kpose Toro, 8 maccu-
sax KeiiBckoii sonst n Jepexaw xomniexce UIHPOKO Pa3BHTHI IpaHoanoputsl, a B Huzesep-
cxom i Tyaomcxom xomnaexcax Jannanacko-Koasiuukodt 30Hsl - anoputsl. B Cesepo-Ka-
PETBCKOH 30HE K 3TOIf IPyDNe OTHECCHHI AHODIFTH M ILTarHorpaHMTs! pafioHa o3.f1so3epa,
BRTIOYAIOUBIE  MHOTOYHCICHHBIC TeTa rabGpomnes. B uetom mambonee pacnpoctpaHeHst
TLIArHOIpannTsl. KOMTAXTRL IPAHHTONION ¢ BMEUIAIOUIMIL TIOPOIANIE OTMET/IMBBIE, KAK CO-
T7acHEIC, TAK M CEKYIUHE, HHOMA ¢ 30HaMH Gpexuuii ® MurMatutoa. Hapany ¢ camoctose-
TbHBIMH MACCHBAMH FPAHOMNODITH, TOHATHTE! W ILIATHOIPRHHTH 06pa3yicT obuipHELe
MurMaTHTOBble nats. [Tocaeatue sakapriposansl x wory or p.Horu, CEBEpPO-BOCTOKY O
CasibHbiX TyHIp, B BepxoBsax p.CTPeAbHBI H K Boctoky or Kyomaspaittckoii crpyxrypear.
Kanenmusspcxuii maccus, Jymboecxkui w Bexcemyndposckui komnsexcm ndepbumos.
Tepenie mpa pacnoaokentr B Mypsatickoum 6aoxe, nocieannit - 8 Komcxo-Hoppexcxoit
30He, rae cObemiHseT IBa KPYIMHBIX Teaa 1 HeGonbiuoii Maccun. Coctas 3HLep6HTOB Bapbi-
PYET OT KBapUEBHIX NHODHTOB H TOHAIMTOB OO IIarHorpaniTos. B. Mypsmauckom 6ioke
opecfiaanaior IBe NOCAEAHIlE PA3HOCTH, 4 B Konscko-Hopsexckoii 301e - auopuTs! 1t rpa-
HOAWODHTHL. Bce OHM OTHOCATCA K HHMIKO- M HOPMATbHOLIEIOYHBIM nopofiaM HATpoERoii
cneunamisaint. Iuaecpburst B Koascko-Hopeexckoit 3ore cekytes TPAaHONHOPHTAMH, TO-
HATITAMIL 1t 1arHOrpaniTaMit, a B MypMoanckonm 6;10Ke COOTHOWICHNSI MEXTY RIMI HE yC-
TanomIcHH. Boapact mMarMatmuecxtx nppxkonor na nopoy Bexeryrnposckoro xnmmc;cca
coctamser 2830+/-70 smanner [15]. Monenstsie Sm-Nd 1 Rb-Sr BO3PACTa MAarHorpaHi-
TOB pariom_i 03.Boue-Jlambirna coorsercrayior 2875-2910 sutnier, a MoaeasHsii Rb-Sr
BO3pacT CXOOHBbIX Hopoa paiioHa pexk Tepnbepxa i Boponss - 2893 MiaH_ier; MarMaTiye-
CKHE LMPKOHHI i3 60/1ce MOMOILIX BOYEIAMGHHCKHX TOHATHTOB HMEIOT KoHkopaaHTHbti U-
Pb Bospact 2807+/-9 MiHTeT npH TAKOM Xe 3RAYEHHH MoicibHoro Sm-Nd Boapacta [63,
69]. XapawrepHbIMIt YepTaMH BCEX ITHX TPAHHTOMIOB ARIAIOTCA HX NMPHYPOYEHHOCTD K -
PaM KYTI0.10B, OAHOPOXHOCTb COCTABA, WINPOKOE PAa3BHTHE MHIMATHIAUMHM M MIKPOKIIHH-
3QUHH, 2 TAKKE NPUCYTCTBHE MHPOKCEHHTOBLIX I raG6ponaHsix BK1oennil. [To Bospacty u
COCTaBy OHHM GAHIKM OpTOrHeiicaM KoabCKO-GEOMOPCKOrO KOMIUIEKCZ, HTO MO3BOANET
ApeANOAAraTh MX NPHHALIEKHOCTD K eIHHOH BY/IKAHO-IUTYTOHHYECKOH 2CCOLHALHA.
Assapewencxui xomnaexc zapubypeumos w Kacxomcxuii mpokmoaum-zalGpoesii xomn~
£exc oOBEINHAIOT MOPObl, PACHTPOCTPAHEHHbIE NPEHMYLIECTBEHHO B AJLIapeYyeHCKOM paito-
He. AHAIOTHYHBIE rUNepGa3iThl HIBECTHBI K BOCTOKY or [Tewenrckoit CTPYXTYPH. AJuape-
HEHCKITH KOMILICKC BICTIONACT MHOTOYHMCICHHEIC METKHE THHIOBHAHAIC TE/IA QIHBHHITOB,
GpoH3NTHTOB N, rMaBHKM ofpa3oM, rapuGyprirros, pa3MellleHHRIX, KaK OpaBHIO, Ha MEpH-
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depsH KYIOJOBHAHBIX CTPYKTYP, CIOKEHHBIX [OPOJAMH OCHOBAHMA M aHHAMCKOH TOMIIH.
OTMeyaeTcs MX 1IPHYPOYEHHOCTh K FOPH3OHTAM aHHaMckux am¢pubonirmos. KoHtakre Ten
KAK COTJacHble, TaK i cexyume (noa neGoabunmvi yraam). Tpoxromur-ra66possii KoM~
JeKC MpeacTapicH HeGOIbLIMMI TeIaMH MLIarmoesGCTepHTOR, QIMBHHOBLIX rab6po, HopH-
TOB H Tpomvnmun, cornacHo 3ateraowmmMy 8 amdnbonurax kackamckoit Toaum. Ha Kap-
Te NOKA3aHbI TOMBKO DA CAMBIX KPYITHBIX i3 HAX. O6a KoMIUTeKca SBASIOTCS JOCKTATYATH -
M. [l1a annapedcHckux runepfa3uTos XapakKTepHa MOBbllUCHHAA obulad XeaeaHcTocTh M
0GOTAILEHHOCTE XPOMOM, @ JUTA KACKAMCKIX - O50TalieHHOCTD IIHBO3EMOM Il KATBIHEM.

Juyurexui, Kosmezepexuir i Yemononolckus xomniexcol duopumos, zpanodkopumos o
RAG2E0ZPaRUMOS NPEACTABIEHE MACCHBAMK B 30He KoHTakra Mypmanckoro 6aoxka i Kelis-
ckoit 3ouu. Menkue canHmyHLIE TENA ITHX MOPOL TAKKE 3AKAPTHPOBAHE K CCBEPO-BOCTOKY
or Cambnusx Tyuap. Tlpeobnazaor naarnorpaniThl. Bee MaccuBn onHogasiibe, 3a HCKTO-
yegueM caMoro KpynHoro KonMozepekoro, cioxeHroro rabbpo-gHopuTaMii, JAROPHTAMM,
IPaHOMMOPHTAMI M fnaruorpanxramu. Bee nmopomwt oTeeyaior BEICOKOHATPHEBRIM CEPHAM
MOHIXEHHO WEJOYHOCTH 1 OTIHYAIOTCA OT PaHHMX ILIarHOTPAHITTOIA0B Gonee OCHOBHAIM
COCTQBOM, 4 TAKXKE ODOMIUICHHOCTBHIO 3NEMEHTAMM TFpYONBI Xene3a. 3T HHTPY3MBH
CYMTAIOTCH ‘noaaneckramuaThiMil. OHM KCOMTANH BOIACICTBHE HATMHIEHHO-METACOMATH- -
YeCKHX IPaHHTOB M OOHAPYXMBAIOT MGPAareHETHYECKYIO CBA3b C BYJIKAHNTAMH IIOBHBIX
cTpykryp. Bospact nopox KomMolepckoro koMmiuiekca, onpcne.:iclmmﬁ Pb-Pb u3oxpoHHEM
MeTolioM no obpasuam nopor s UE/IOM, COCTARIIET 2745+/-35 vam ner {53].

Komnacxcw ondeplumos, zpanoduopuntos, paximos M MONLOOUOPUMOS COOTBETCTBYIOT
<bopMalM 3HAEPGIT-IPaHiTos, K KOTOpoil paHee orHociuics Jiurk Tepubepexud womnsexc

- Mypmanckoro 6aoka. CBR3uaHHBIMH C HHMMH CHMTAIOTCH TIKKE MEIKIE MaccHBu palioHa
. p-Mapuitok, cnoxenHEle MOHIOHHTaMI, CHeHUTaMH I AciiKOTPaHHTAaMH, KOTOPhie € KOMar-

MATITYHBIMH 1M BYJKABETAMI OTHECEHB! K JaTHT-MoHnoHuToBoii cepint [21]. K aroit xe
cepiit 6113KH 0O XIMB3MY KBapleBLIe H THICPCTEHCOACPRALIE MOHIOIMOPHTEI H ITInepC-
TeHOBBIE KBapieBble THOPHTH paitoHa o3.lTaTHbasp. DTH nopoasl 3aHMMAIOT ODUWUHPHYIO
rl:[onmzlh's Kosscko-Hopsexcexoit 3one ot p.Tynomu 10 o3.Edinosepa u craraior kpyn-
Hbie MACCHBEI ¥ MeJKie Tera, ofbeliHeHHBIE B 'J}ﬂauspcéxﬁ komnaexce. Tepubepckuii
KOMIUICKC BKTIOYAeT MHorogasHsle MaccHBH paiiona pek TepuGepka i Boposbs. Panuas
$a3a NpeACTARICHA THMCPSTEHOBLIMI KBAPUEBHLIMIL NMOPHTAMH, CPEIHAH - NPEHMYLLCCT-
BCHHO TPAHOMIIOPITAMH ¥ TNOIIHAH - J]CI“{OI]JQHHT&&HI npy AHNCKPSTHOCTH COCTaBA BCEX
d}iﬁ. Bee 3aMeniarTea [}Iﬂ.}lnllI{:HHCI-MC’I‘Z!CDM!ITH‘IQCIG!MH TPAHUTAMH I OTNYAKOTCA Nepe-
cunennoctio Ca. CTanomnenye 3THX nopoa npousoutio 2720-2657 manier nasaa [65].
Boponvuncxuii, Bapzuncxufi w Jaxmunckuid xomnaexcs! AedKOKPamoshiX Zpawumos &
Zpanoduopumog COOTBCTCTBYIOT (opMalMK  NANHHIEHHO-METACOMATHYCCKHX  TPAHIITOB,
sannMaT okoi1o 20% maowann Mypsmanckoro 6iioka # XOpowo H3YYEHB. AHXIOMHYHEC
OOpOfb B MEHBIINX Macurrabax pa3puTsl M B Apyrux paijioHax. O6pasosalie 3THX nopol
CBJI3BIBAETCH C K&TIII‘{-K[EMHI!CBHM METAcCOMATO30M APCBHIX IPaHUTONIOE H rHeiicos aubo
€ H9aCTHMHBLIM HX miagicHueMm. OHH D OCHOBHOM OPUHALIERAT K HATPHEBOMY i KATIEBOMY
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PAZAM #t 110 HOPMATHBHOMY COCTABY OTBCHAIOT MPEHIMYILCCTBEHHO (IATHOMHKPOKIHHOBIM
patiutaM. Mx gopmitposatiie cootBeTcTByeT HHTepBaTy 2735-2610 MAHeT HAzT [64].

Iazuncxuid maccus n Avuncxuit komnaexe 2a66po u 2ab6po-1abpadopumoes ABAAIOTCS Tit-.

nosensar 8 Keitsckoit sone. K aroit nopoanoii accommausm agecs oTHocsTes Taxke Tera
Medaexcsesepcxozo xomnaexca, miactossic H cekyue Tena ra66poinos Keiigckoro cim-
KTHHODIU, eAMHWYHbIE JaiiKH B 3anagnolt uacTi BepxHenoHoiickoro 6ioka 1t HMavwuncxuis
Mmaccus. B Mypumanckom 610ke 3Ta accoumammsi BKI04aeT nopoawi  [ozepsaspexozo
komnaexca M MHOrOYHCAEHHBIE Jafiky Ha oﬁmnphoii Tepputopun 610ka. B oro-soctounoii
yacti Koasekoro noayoctpoea Tesa ra66po-naGpanoputos ycTanoaleHnl B CTpe,bHHHCKOM
i Bepesosckom xymonax. Haiiku srisiores KODHEBLIMH YaCTAMH NOJI0T0 3AJIerdiOLLX
wiacTHd rabGponaoB # nostoMmy ofHaxkenn B Gojee JPOAMPOBAHHEBIX yuacTkax. C
BMEMAOUING! MOpoZaMH raf6pomns! HAXOAATCA B HHTPYIMBHLIX COOTHOIIeHHsX. Cable
MOIOLbIE MPOPBIBACMBIE HMH CYIPAKPYCThl OTHOCATCH K CJIAHLEBOIl YacTH KeilBCKOI cepiu.

O6brano macciBsl midipeperitipoBanbi. B LIarHHCKOM 1000Te # M13CTOBBIX Teaax
AUHHCKOTO KOMILleKca npeoGaanasor feiikoraGpo i rab6po-nabpanopurel. THrmimHsIMI
L HIX ABISIOTCS TAKKE MEPHIOTHTHL M MHPOKCEHHTH ¢ oKucHbiMit Fe-Ti pyaasus. B
macroseix Te1ax Measexbeosepckoro i [MorepbsaBpcKoro KOMILIEKCOB LWHPOKO Pa3BHTh
onusiHoBble rab6pouasr. Jaixu dj Mypmarckoro 610Ka croxeHst rab6po-n1a6panopura-
M, 1ci1xora66po, ra66po-anatasaMit i OANBIHOBEIMIT ra66po, ra66po-HopHTaMit, 119 KO-
TOpBIX BechMa xapampuo IpHCYTCTBIle NopdHpoBHIHOTo TaruokIasa. Cneundukoil xi-
su3Ma i Gonbuleit YaCTH PACCMOTPEHHABIX NOPO ABIAIOTCH BLICOK:S KEeTe3UCTOCTD, [0-
BBILICHHBIE LUETOMHOCTD OPH JIHAYMTETRHON POJAM KAIHA W THTAHHCTOCTh. HamMenee
XKEACIHCTLIMU ARIAI0TCS rab6ponae BepxuenoHoiickero u MypmaHckoro 6:10KoB.

IMopoan Henbirain poageiicTsie CYGIUETOMHBIX H. LIETOYHBIX rpaduToB. LlnpkoHsr 13
aciikorab6po Menpexkpeolepekoro KOMIIEKEa HMEIOT Bo3pacT 2610+/-12 wman.aer, Ho,
BO3MOXHO, OHH KceHoreHitsie [45).

Tesa xeapuessix MonnonumOos, MONKOIOPUMOS U CHENUMOE NPOCTPAHCTBEHHO i Napare-
HETIYECKH CBA3aHb ¢ ra66po-nabpaiopuravit. [nactoobpasibie Tena nepexpLIBIOT KpyTi-
Hlii 66po-1abpanopuTosslil MaccHE MeaneXbe3epeKoTo KOMILIEKEa, 3 K 10ro-BOCTOKY B
rHejicax OCHOBAHI OHM CMEHRIOTCA Aaiikamy. B kpaepoit BocTousoil wactu Llarin/ckoro
MACCIlIR 3Tif MOPOJbl PACAPOCTPAHEHB! B BIAC XKIThHEIX Tenl. JL1A 3THX NOPOI XapaKTepHsl
YEPTHI XHMH3MA H MHHEPAILHOIO COCTAB1 aCCOMHHPYIOLIMX ¢ HMH ra66po1os.

Hoxamsecxuii vt Bepxuenonoticxuii xommiexces cybueaounbix epanumos 3BEpUIIOT NOL-
Heapxeiickuil marmaTias. [lpocTpancTsenno oHu cpazaHml ¢ ra66po-naGpanopsramu. B
Mypmarckom G.1oKe 3T IPaHHTSI ClaraloT KpynHeiM Mokansrekiit HHTPY3HB H HECKO,IbKO
HeGombimx Maccusos. B BepxuenoHoiickom 6loke MACCHBM TPRHHTOB pasMelIaloOTes K
10Ty oT Measexbeolepekix ra66po-1abpasopirron. Mx KOHTAKTH ¢ BMEIUAIOWINMY NOpOaa-
M, BKIOYad rab6po-aabpagoputst, cexyumre. O6BMHO 3T0  MIACTHHOOGPAIHbIE TeNa.
HawGo:ee pacapocTpaHensl JenuaoMetaH-(hepporactHHICHTOBLE TPaHUTHI, MEHEe Pa3sBHThI
MOHUOHNTH H rpaHomuopuTel. [lo xmMirdeckoMmy cocTaBy mopoms!l GAHIKH ITATOHHBIM
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rpamiram panaxusi. Mx Bo3pacT, paBHBIA 2760+/-80 sunaer [53], TpeCyer yrouneHnn

TaK KAK OH MPOTHBOPEYAT HabMoaacMOil IOCIE/(ORATENBHOCTI MATMATIITOB BCPXHEID apxes

Kounnszcll BeONDEAENZHBOTO ROIPACTA

Josricorepexudi Komnsere kepEmeos, 2a66po-uopumos u eebeiiepunos oﬁwnﬂnacr MHOIC-
GHCICHABE MeTKRe Teda B npeneax Komeunxo-Jlanmanackofi sonu. Qopma TEN GIMH30-
BHIAHAA, YIUIOWEHHAA, cHrapoobpasHas, JeHTouHad. DOJBUNIHCTEO MICCHEOB OPUCHTIPO-
BaHO COMIACHO € JMHEHHOCTBIO BO BMEILAIOUINX NOpPOAAX. P!x pasMephsl He LpeBblaioT
DepDbIX ACCATKOB METPOB mo ankHHON oci. Camble kpynHbie IHGGEPSHINIPOBAHNbIC TEIA
TpOTSIXEHHOCTRIO A0 1.5 KM I MOUIHOCTBID IO 6&0 M ycTanomTeHs! B paiiore o3JlosHosepa
1 rJlaykky. JIOMIHRpYIOT B cocTase MacciBoB HopiTsl. [Topoast oTHOCHTCA K HENOCHIICE-
HLM 1 c1af0 mepecHIEHHEM KpesHeseMom. B yapTpamadurax OTMCHESTCH NOBLILEHHOC
copepxanue Cr u Ti, a B madurax - Ni. UnTpy3usHEe Tella CMATH B CKIWIKH H
MeraMopdH3OBAHEL B VCJIOBHAX rpaHyiiToBoil n amubonurosoli dammit. C mc‘r:lm:mn
paitona o3JlopRoaepa CBA3AHK MPOMBIILICHHBIC KOMWIICHTPALMH cynsduansx Cu-Ni pyn. )

BoapacT eallpo-zugubosumes u  remeystmpalaiumos pescrod  QopMaRuORIOd
npunadacaciecmy TPHHAT 3a NO3aHeapxeficxmii- pa}menpowpuaoacmm B 31y rpynmy
BEAIOYEHBl MHOTOYIHCAEHHEC H DCBCEMECTHO PAlBHTBIC Tena mﬁ&po-—as{g‘)trﬁoama, a TaK-
Xe HECKObKO Tel YasTpaGasuTon pakiona o3.Kanosepa. Haubombilee HX KOTHYECTRO
BHISEACHO B 3anaxHoii wacTi pernona. Camule KpynHble Tea Haxoaarcs B Tepekoit soue.

Tlporeposoiickan rpynea

Maccusst Homoaepexozo 1 Ceseparapedicxozo xoxnaexcos dyremos u 2cpybypeumos
pacnpoc’rpanélm B 3anaguoil wacty Komsckoro poyocTposa. Heckompko MCCHBOB H3Be-
CTHO B toxXHOM obpamieHin Wimannpa-Bapsyrekoii sons Ha ysactke Qanaieil i omiH B
paitone p.Jleun. DT KOMIUIEKCH HAYnHAKT cymiiickuil WHTPY3uBRLIL 10K [42], wo
OCHOBAHMEM U1 TAKONO JAKITIOMEHHS NOCKYXIUIH KOCBEHHHE NPH3IHAKM - IasHmM obpa-
30M, METPOXIMIYECKOE CXOICTBO C PaHHHMI AnhepeHIaTaMi PacCIOSHHbIX HETPYIUt.
BMCIAOUIMH NOPOAAMH 13 rapubypruroe ofbMuHO SRAAKTCH rHeflchl ocHOBaNMS M ap-
xeftckite mwiarirorpasiTongsl. PopMa MAccitBOB ILIECTOBAN, JIMH30BIVINAS, KOHTAKTH TEKTO-
HIMCCKITE, COTAACHAIE € MHEfICOBINOCTBIO BMEIAIOUIIX NOpod. CTPOCHIC MAcCitBOB aBTo-
HoMHoe, Hanbonee KpymHble 03 HIX miepeHUNPOBAKEL H BKINOYAIOT AYHITHE, QTHBHHIL-
781, rapubypruTsl i opronnpokcenuth. Mpeobnanawr rapuGyprirsr. Tlopoan BeicokoMar-
HEIHATHHEL M OTAIYAOTCA NosbeHHHM coaepxatnes Ni u Cr. Onn aedopmitporakibl, B
HHX IUMPOKO NPOARIEHH apsToMeTamopdiuecKite W perioHLIbHOMeTaMopdirecKie
npeobpaszopanus. C MaccHBaMn cBs3aHa anTodiLIHT-acbecToBas MIHCPATHIAUNSA.

TTopo/kl KOMRIEKCa PACCAOCKHLLX REPUIORILMI-TIUPOKCERRM-2a00POHOPUMOGHX uumpysaa?
N ARAKFPMMUHCKO20 KOMRAEKCA AEPUOANIIOS U 2abiipo-nopumoe o0pa3yloT naTepanbHLIA
prz. [epBhie pa3Mellient! NPEHMYICCTBEHHO RIOTb CCBEPHOH 1 I0XHOIT IPaHKLL COOTBETCT-
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eeno [Tedenrcko-Bapsyrexoit i Cesepo-Kapeasckoii zon. HanGosee xpynusin g 0TCH
reoccuss: Mowvezopexui, Honckux, Oedopoaoid Tyidp, a Taxxe Qaanzcxoeo mmm Hx
cbcpsrgmmunuc analorn yCcTaHoBIEH®! K w01y or [leuenrckoil cTpYKTYphl. B orer pix
ILTYTOHHTOB BKTIOYCHBI TAKXKE MACCHBE! yyacTKa  KApHKBAOED B BOCTOMHOM ofpazcieHny
Meuenry, xotopeie of1amaoT HaSopoM oBuutx YepT ¢ BLIEAePEYHCISHHEIMN HHTPY3HAMH:
OIIHAKOBHIM  IEONOTG-CTPYKTYPHBIM MMONOXSHAECM, CXOZHBIMI  COCTABIM: nopol w
MHHCPATOB, PYHOR MyHepaTHaaureli H WTOPIMHLIMH apeoSpasosanmami. Panee MACCHBR
yyscTka KapHKBABD OTHOCIIHCE ¥ 03HeapXefickoit rad6po-ramnepba3iitosoil GopMalmy
142]. Ha ocHopaHint nerparpadiinicckoro n nerpoxu.\mqécxoro CXOACTBA K PUCCAOEHHBIM
KO.\.II'L'IF:KC:IM YCIOBHO OTHeceHH! Maccubei Gasutor Tepckolt 30HH B paiioHe pepxHero
TeueHiA pek Crpexsta u YanoMa, a taicke CHIOMCKIX o2ep (Crdosmoseperud ramnaserc).
IL1a Gonsureli 9acTH ITHX HHTDYIHBHBIX Teid ycTaHomiieHa JonomuTocSpasHas gopma,
ABTCHOMHAA DHYTPEHHSAR CTPYKTYDA, MHTPYIHBHBIE KOHTAKTH! C FHEfCOBBIMH TOMUAMI

CeXyllee MOMOXEHNE MO OTHOWEHHIO K CTPYKTYPE PAHHENPOTEPOIOHCKIX AYTKAHOIEHHO-

OC2IOYHEIX TOMUL. OHK CAOKEHB! NCPONaMH, COCTAB KOTOPBIX BapBHPYET OT OAHBHHHTOB N0
aHoproautos. Haubonee pacnpocTpanensl ra66po-soputhl. YasTpaMaduTal 1t MadiTE OT-
HocATCs K CEPLAM NOPOd HH3KOH-YMEDSHHOM Hee3UCTOCTH ¥ WetoyHocTH. Ui Hik B ue-
nom xepaxrepda Cu-Ni u Pt pyanas munepammaus. Bospact maccitsop Jlykkynaiicpaapa,
Kupaxxa (Onanrckmit kommiexc), Monueropckoro 1 [Mavcko-@eI0poroTyHAPOBCKOMO
cocTar1der 2437+/-11, 2445+/-2, 2493+/-7 u 2470+/-9 MTHIET COOTEETCTRENHO {8, 10}.

MaccrBs ANaXypITHHCKOIO KOMILIEKCa JePUOTHTOB H r266po-HopUTOB BachbMa MHOTO-
'HCICHHBI § XapaKTCPH3YIOTCH apeaibHBIM pacnpocTpaHenuenm B Benomopekoit sone. Orae-
JIbHEIE 're.:t.a STHX OOPOA YCTAHOBIEHBI K CSBCPO-BOCTOKY OT CanbHelX H Konsiukux tywap
H B 0xHOM obpasichun [TeueHICKOR CTPYXTYDBL. DTH MaccHBBI HMEOT JHHIOBMIHYIO o
MICMCTPHYHYIO (ODMY, 2 TAKKE HCTKIHE CEXYLIHe KOHTAKTE! ¢ NOPORAMIL pamsl. Mx paame-
DI DAPLIPYIOT OT HECKONBKIX ICCHTKOB METPOB JI0 HECKONBHKHX KIUTOMETPOB, ZOMHHUDYIOT
HeGonasuine Mmaccuenl. Tletporpadimeckuit coctas mcuseres or mIardoAepuoIHTa J0
nefixora66po. Illupoxo pacnpocTpakensi onHBHHOBBiE pasHoBMAHOCTH. XapakTepHoil
wepTelt ARIATCA HPY3IWTOBHIE KaflMbl. 2TH NOPONbl  NETPOXUMMYSCKH CXOOHE C
OXAPAKTCPHIODAHHEIMH BhIILE NTOPOIAMM PACCACSHHEIX HETPYIHIL. '

Maccnan 2060po, 2e60po-anopmosumes u uopunics Harsandexo-Keaeuuxoi 3oum o
Tze6w020 Xpema WINGOKO pacHpOCTPAaHEHEB! MACCHEB! B sapagHoft 4acTH persoHa. 310
saccuent Eaudasaxucrns, Kossugiud, Tpuann, Byssape, Haporepexui, Byurs-szopac, a
TIKKC MAccuBbl Anucmyndposcxoio womrsexca. Bee oHM o mocieIHero EpeMemil cuMTa-
Anch  MoaaHeapxeHcKHMHU. B HacTosuiee BpeMA ITOT pSA | JOMONHMACA MacCHBAMH
Hesrepxensad, Toacmue n  Bosed  Benomopcxoil 30HM,  OTHOCHBUIHMHCS paHee K
aagonniickoli opMatn 1aGpazopiTos-ra66po-HopHTOB [64].

MaccuBal MMEIOT JHHIOBHINYIO, [LTACTHHO- H JonomToofpasiyiw dopMy M 3aieraior
PEHMYLUCCTBCHHO COLIACHO € BMEWAMMMH Doponamy. VIHTpy3uBible XOHTAKTH ¢ ap-
XCHCKHMIT THeficaMH YCTAOHORIEHH TOIBKO [N MACCABA [JIaBHOMO XpeGre. Mocneansit
UMECT TCKTOHHYECKHS KOHTAKTH ¢ MOHMEropckuM pacciocHHEIM [UIYTOHOM, MOJTOMY HX
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[onoXeHIe B KOAOHKE ILTYTOHHUYECKIX HOPOI ONpPelefiCHO MO ICOXPOHCJIOIHYCCKHM JaH-
HuM. Boabinas yacTs Macenpon auddepsnunpopana. HanGones noiHo cHHreHeTHuecKuE
pAA NOPOA NPCACTAWICH B CAMOM KDYTIHOM B PCITHOHC MacCHEe Iaasnoro Xpebra - or nia-
THOMEPsACTITa 10 aHOPTO3ETA. B GOMbIOMHCTBS ' MacCHBOB AOMITHHPYIOT nefikora66po u
ra66po-aHODTOINTE!, HCKMOYSHHE COCTARISIOT MACCHBb! ANHCTYILIPODCKOTO KOMILIEKEa, A
Taroke JKemdyxubiit W Bonei.

Ot noagHeapxeiickol raS6po-nabpazopiTorofi acCOLMAIMN PACCMATPHBACMBIE THOPOIEL
OTAHYAIOTCA NOBBIIEHHON OCHOBHOCTHIO, HOHIXKCHHOH [NEIOYHOCTRI ¥ HEUOCHILLICHHOC-
Thio KpeMEesemom. C-HIEMH CEA32HO BBHICOKODAHANIEBOS THTAROMATHETHTOBOS CPYACHCHME.
BoapactT MacciBob Inasnoio XpeSra, Konsmukoro  Tleipums cocramiser 2453+/-4,
2450+/-10 u 2452+/-7 smumJiet cootsereTherHo [45], a Maccieos Tonctik i Keyuyxuni
JexarT B wirrepeane 2400-2500 aaner [39, 68].

Hnandposcxui sonosxm Hopunios, 2a56po-popumes u duepumoa COBEANHACT OTACTHHEIS
MaccHBRL B 3amanmoit yactn Wmaunpa-Bapayrexofi 3ousl. [lo cHX mop OHM BHACTAMICH B
pasre cybdopMmaunm riep:iiunnlnlspnxccn:rr-mﬁﬁpo—uopmboﬂ dopmamm. Cepephast
TPyODa MacciiBoB 3a7eracT B HIDKHCOPOTEPO20ficKMX BYIKaHOTEHHO-OCAZO'HLIX TOPOIAX
B0 BIOAE HX KOHTAKTa ¢ apxeficKiMI rHelficaMit, JoXHas - B apxelicknx rueiicax u amgu-
6OANTAX B 30MC HX TEKTOHIMECKOTO KOHTAKTA ¢ HOPOJAaMM TOMMRICKON cepiit. KOHTaKTH
MACCIGOR € BMCLIAIOULIMA TIOPOIaMIT MUTPY3IBHLIC. Mopoan no cocTapy BapbipyioT c:'r'1
NAArHONHpPOKCEHNTa J0 rabbpo-nuopima I OTAHYATCA NepedbllieHHOCTbI0 KPESMHEIeMOM
fi MOBLIUICHHBIMH XeJCIHCTOCTHIO K HIeIodHocTbIO. [eoxuMIMecKas cHeUNATH3AINA ONpe-
AeAeTCA TOBbILIEHHBIM colepxanieM Cr B HIDKHIX YacTAX pa3pe3a Maccnsop u Ti, V - B
pepxHuX. BospacT mupkoHoB 113 raGGpo-HopiTos - 2396+/-T mmHaer [10].

Jacmeiddoscxud romnsexc :eb0po, seproaumos ¥ eefemepumos npeicTanicd HeGOAbIIH-
MH MACCHBAMH B cebepo-pocTounoil wactit Mlannanacko-Konenukoit souu. Maccisu ana-
JOTHYHOTO COCTABA 3aKAPTHPOBAHH K 10T0-BOCTOKY OT 03.KoaBuuxoro B npeaciax Toil xe
soHbl. Popma Teu - TUTACTOBaA, JIKH30BIUIHAA, penko 6aMakas K N3oMeTpidHOM, 3aneranne
COTHACHOS € MPOCTHPaAHHE BMelamnx nnp:;aA KonraxTst C'HOCJIE.;IHHM!! TEKTCHH3KpOBa-~
HBI, MU KPYMHBIX M2CCHSOB OTMEYaloTcs MHTDPYZHBHHE B32IMOOTHOLICHHUSA € apxeiicKHMH
rueficamit. Cambie KpynHbie Maccusbl AdpepeHUHPOBAHEL M CIOXKEHKL QUIMBHHITAMY, -

HORITaMIf, BepeTepntami i raGGpo-tioputami. HauGoxee paénpocmaneﬁu BeBeTepirThl.
Macceisu Kannanagucrko-Koasuukoro pajioda caoXenb! porosoo0iaHKOBsIME [EPHAOTI-
tamMu. Jina STiX  mopos  XapakTepHBbl  HEIOCHILUCHHOCTH KPCMHEISMOM, yMCPeHHbie
KENEIHCTOSTh M IICIOYHOCTh, 2 Takke nopbiicHubie cozepxkanna Cr, Ti m Ni. [das
maccipa Cyaiimnaraw noctpocHa Sm-Nd u3oxpoHa, orbeyaiowas sospacty 1890+/-60
MJIH.JIET, KOTOPLIH, CKOPEE BCErD, OTPAXaeT BO3pacT HaaoKeHHOMo MetaMopduiva [72].
Pagneivopperuii i Iopsezyborkuli Komnicrcw KAnHONUPOKCENUMOS B 6epAMIMO€ BKUIOYa~
10T Heboiblule MacciBul It pelKo Jailki B ioxHoli yactn Maceupa Iaassoro Xpebma it B
Nannauacko-Koasnuxkoil soue. B Canvinix TyHApax MacCHB JOKXIN3OBIHBL IpeHMYLuc-
CTBCHHO B MepidepIrecKoil YacTH BOCTOMNONO 3aMBIKAHAS JaMIaHACKHX rpaHymiron. Bee
MaccuBst, 3a HeknoysHiesm Topeerybokoro koMILIeKca, NMPOCTPAHCTBCHHO CBA3AHLL ¢ ralb-
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po-aHoproayTaMi. PopMa MICCHBOB NPEMMYIMECTBEHHO nHH30BMiHAA. KoHTakTel ¢ BMe-
wapwiMi THelicaMi H ra66po-aHOPTO3MTAMHM COMIACHBIE H CONPOBOXAAIOTCS 3OHAMM
paccilalieBaHms. Hq KOMBH1XOM Y4acTKE OTMEHEHB! IPYITHBHBIE B3ANMOOTHOUIEHHA ITHX
MACCHBOB € TMOPOAAMH paMBl. BOTSUNTHCTBO HHTDY3MDOD CTOXKEHO ONHBIHIITAME H
GpeobIajaliMit  KTHHONHPOKCENHUTAMU = ¥ BepauTaMif, HanGolee KpYIHBIE M3 HuX
THpdepeHIApoBaHEl OT yanTpamaduToB o AeitxoraG6po (IMopverybekuil Kommiekc).
TMopeast oTHYaOTES MOBENUEHHBIMA ILEAOYHOCTSIO, THTAHKCTOCTHIO H HEAOChILIEHHOCTHIO
KpemiesemoM., C KTUHONMDOKCEHWTAMM M - BCPAMTAMH  CBA3AHRI  MPOMBILLICHHbIE
KOHUESHTPAUMH BEICOKOBAHANHEBRIX THTAOHOMArHeTHTOBMX pya. Bepxussa BospacThas
TPAHSLA HHTPY3HBOB ONPEAC/AETCA NPOPLIBAHIEM HX WETOYHBIMI TPAHHTAMH.
3apepwiacTea CYMUMCKIH HHTPYINBHEIR IOIKT KOMILIEKCQMY YGPHOKWINGS U ZPaHEMO
(1), mounodunpurnos k 2panimos (2) W wmeiountix 2pasumos u cuenumos (3). DT TpH rpyu-'
OBl [PAHUTOMIOR OGPAIYIOT OBOMOMHOHHSIE DS ¢ YeTKOH TelicHumeil HapacTAHMA
WETOYHOCTHH i yBeIMYeHHA JeiikoxpartopocTH. [eoxpoHonormyeckas HHQOpPMALHS
CEWIETCIBCTBYET O (HOUPMHPOBIHIY IPAHHTOMIOB B OTPRHITYEHHOM BpEMEHTIOM HHTEpBAIE.

YasBuncxud xornsexc waproxumos v zpanumoe wsaAcTca TnossiM Ha KonsckoM nosy-

OCTpOBe. _Em aHanoraMi sSRAOTCH MaccHB Sipra-Bapaka B MoHuYeropckoM paiioHe, a Tak-
xe Maccisbl pafionoB ozep Cokososepo # Horoaepo B Cesepo-Kapeiasckoil 3one. Qopma

MAacCHBOB - ILIACTHHO- H JonoanTonozobHas. KoxrmakTe! ¢ apxeftckinvy ofpasoeaHitaMu

KaK coriacHulg, TaK H CeKyliWe, HHOr1a ¢ 30HaMII OPOTOBHKOBAHMA H E{JCK‘-IHﬁ. MaccuBsi
ApioTeA MHorohasusmMi ¥ auddepenuyporanupMit. B statonHom YMmbiHckoM KoMn-
Jiekce mopoar! panHelt a3kl COOTBETCTBYIOT 3HACPSHTOBOMN Cepiy, CPefHell - YapHOKITO-
Boit 1 3aKNIOYHTEALHON TPEThEH - TPAHHTOMAROM. HauGanee ﬁacnpoc‘rpanmu rpaHnTHl. B

SlpmaBapakckoM MaccHBe fpeobaasaioT rpasogmopuTH W rpaHnTel. CeBepokapeisckas

IPYTINa MACCHBOR CIOXCHA IUIArMOMHKXPOKIIHOBLIMH M 1efiKoKpaTosbiMi rpaniTasit, JLis

nopoji XapakTepHa JICPeChIMICHHOCTE KpeMHe3eMoM M MMHHO3IEMOM, 2 TAKXE MOHILKEHHAn -

. IMENOYHOCTb. BO3pacT TONO3EpCKHX YaPHOKHTOB - (DOPMALMOHHBLIX aHatoros YMGuHCKOrO
KOMILIeKca, - cocTarnder 2370 muwter {62].

Kodicepcxud u  EKyxmeozepcxuii maccusss  sonyoduopumos u  Zpanumos Ceacpo-

Kapesitckeil 20HH OTHOCATCA K TpewMHsIM MiorodasnsiM ofpasopansnM. Baewaoummig |

AT HHX ABAAIOTCS TiarHorpaHirouast [Msosepckoro Kemmekca. B KofirepckoM Macciise
pannaA Jbasa npeacrasicHa GHOTHT-aMpHGON-THONCHAOBRIME MOHIOAHOPHTAMS, MOITHAA
- KBUDUEBSIMH CHEHHTAMI, [PAHOCHCHIMAMY, JCHXOrPAHMTAMH M [PAHWT-NOPGHPAMH.
Kyxroosepckuil Maccns cnoxex OuoruT-amdubonossiMun MoHuoaHopwramu. [lopomsl
X2PAKTEPHIYIOTCH  3HAYMTENBHEIM  JHATAIOHOM  H3MEHEHWS KPEMHEKNCIOTHOCTH M
MOBLIHEHHBIM COAEPXAHHEM llenodeit. HagexHble ZaTHPOBKH OTCYTCTBYIOT.

Hrmpyzun @escuusix 2paHEMOS & CleHumos ARLTIOTCR Hanfojee pacnpocTpaHeHHBIMH
CPEIN HPOT2PO30NCKIX TPAHHTCHIOB, MAKCHMAISHOE HX NPOAWICHIE YCTAHORIEHO B BOC-
TouNOil YacTi perioHa 8 Kefickoit 3oHe ¥ K lory ot Mmangpa-Bapayrekoil 3oxsl. 3anal-
nokefircssdt, Monoltckuit, MypHayckuii, Bererx Tymaop, Jlaspenrsesckuit, Kanozepeknil,

Ipeviaxa-Bupmec U ApyrHe MaccHBM LUETOYHBIX [PAHHTOD HMCIOT ILIACTHHONCZOOHYIO
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¢iopMy H MHTPY3IHBHBIC KOHTAKTH. B HIX OTYET/MBO NPOARICHA JIHHEHHOCTh I IWIOCKOCT-
Hasi OPHMCHTHPODKA TEMHOUBETHEIX MIHEPAI0B. YCTAHORIEHA: BEPTHKATHHAT 30HATLHOCTH B
crpoewstt MacciBoB. CyBuiesiousnbie pa3ioBILIHOCT OGHAKEHE B pauboiee rayboxo spo- |
anposansux yuactikax (Kawosepeknii Macens). JoMITHEPYIOT Cpeal IpaHiTOB 3MMpiA-ap-
¢enconiroseie passoctn. Ha gonio rpaHocueHuTOB H CHEHHTOB NPHXOIMTCA OKoao 5%
[WTOLAAH, 3aHMMaeMOi pPaccMaTPHBACMBIMH NOPOAAMH, MPCACTARICHH OHH JCMHIOMENaH-
¢eppofacmnrcnm3umu pa3HOBILTHOCTAMH. [l rPaHHTOMAOB XapaxkTepHa MNOBBILIEHHBIC
%e1e3HCTOCTh M ArmauTHOCTb, 4 T2KXKE NOBLILICHHOE OTHOCHTEIBHO KJAPKOBBIX COAEpRKA-
HIle PEAKIX M PEAKO3CMEIbHBIX 31eMeHTOB. [peanoaaraeres, YTO WEJOYHBIC IPAHITA! ob-
PAIVIOT eJIfHYI0 BYAKaHO-IUIYTOHIYECKYK aCCOUHAIHIo C prnoanr-6asaisTopoil gopmaunei
cTpeniinickoit ceprit. Maoxponnutit Rb-Sr po3pact MEaoTHLX rPaHITOB 3anaguwix Keirs
coctagser 2350+/-71 suiaer [66], a mozeasustit Rb-Sr it i3oxponnni Pb-Pb Bospacta
KaH03epCKOTo Maceipa pasHbl coorseTcTBeHHo 2270+/-80 u 2365+/-15 Maner [53, 72].
Cmpenununcxuii u Bovesambuncxuil KomMniexcst nepuéomumos i RUPOKCENUMOE obben-
HAIOT MATGMOLIHLIE MACCHEB B 3anmaaHoii M ioro-ianaavoit Yactsx Maanapa-Bapayrekoit
CTPYKTYDEI, B ee 10XHOHl noazone. ¥Ix aHatori yeraHorieHu B KyonaapsuHckoil CTpykType

[59]. B Mimanapa-Bapayrekoii 30He 3TH XOMILIEKCH COOTBETCTBYIOT STYAMCKOMY YPOBHIO,

a B Kyoiaapsusckoii - moankosniickosy [33]. Jas MaccuioB xapakiepHa Jailkosas i cy6-
mwiacToBast GopMa, X MOUIMOCT He npeparmaer 100 », a npoisokenyocTs - 3.5 kv, Kon-
TAKTHI ¢ BMEUIAIOULIMI MOPOIAMH KakK.CEKYIIWE, TaK W CcOrfacHbie. MacciBhl CTOXEHN
ITPEeMMYILIECTBCHHC OTHOH PajHOBILIHOCTHIO MOPOJ; 32 MCKToMeHHeM midupepeHInpoBan-
HEIX Tel, B COCTAB KOTOPhIX BXOMNAT rapnOypruThl, JCPUOIMTHL, BCPAITH H IIPOKCEHMTEL,
pexe - ra66ponast. Mopoapl GELTH HHTEHCHBHO Npeofpa3opaHsl Ha ‘apromMeTaMopdityecKoil
CTamMi, M B pe3yIbTaTe periiOHATBHOMO  Metamopdirama. OcobeHHOCTHIO  XHAIMA
yavTpasaduiTon smisetes epicoxoe coaepxanne Mg0O, Ca0, Cr a1 nonikenHoe - NinTL
B Kyonaspeunckoili crpyxIype 2TH Topoan ofpasyloT € BHICOKOMATHEIHATLHBIMK
6a3TETAMH AHHYIO BYIKAHO-ILTVTOHWHECKYIO acCOLMallitio.

Kymfuncwﬁ xommiexe 2al0po-nupokcenumos BKIOUAET TUCTOBLIE cybcoriacHbie Teaa
B LeHTPATLHOIN M BocTO4YHOI YacTsix Mmanapa-Bapayrekoii 30HBI, PasMElIEHHbIE B OPOJAX
CTPe/IBHHHCKOIN Cepii, 2 TIKKEe MICCHBH, JOKATH3OBIHHLIE B GyHAIMEHTE | FOAHOH
nojsoun (paiton pyuss Pomkiua # Macens [ozzemeasumii). Hunbonee mownse Te12
anggepenunposanst. Topoabl GHM3KH 1O €OCTABY NOANCAPCKIN  BYIKIRITIM [59), mnx
XQPAKTEPIIYCT NOBBIUEHNOE COACPAANNE MArRIA 1t KpeMuelema i Hiaxoe - Ti, Cru Ni

Tomunzcxui xomniexc zabopo-duabazos obveannser cati 1 aaiikn B Ileyenrcxoii »
Wnannpa-Bopayrekoil cTpyKTypax, B WXHOM noasose nocitedneii 1 B MoHueropckou
paitone. Makeumanhi#as KOHICHTPAILHSA 3THX TEA OPIHYPOYCHA K 30HE Ywmbapeuencko-Brn-
Myaiickoro pazioma. B sanaanoit gacti Mimanapa-Bapsyrekoit sonnt rabSpo-anabasw pac-
CEKIHOT NOPodl nodicapekoii cBirsl i raf0poian Huanaposckoro Jonoama. B Tleuenr-
cKkoAt paiione ITit NOPOALE LINPOKO PACHIPOCTPARENL B NOPOIAX TPEThCH 1l YCTBEDTOH Toa
K3PCABCROIO  KOMILICKkca, OTieIbHbiC  MACCHBLI m!@cpcrmnmmau. Nas  nepoa
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XapakTepHo peicoxoe coaepxanue Ti, Fe, V u P. Tpeananaraerca, yro mﬁﬁpé-n:taﬁubl
: :
RUAKTCA KOMArMaTaMit BY1KAHHTOB MIUIbIYAPBUHCKOMN CBUTHI H TOMIHICKORH cepiit.

Hexenzexui 1 Coaenvosepexuii Kamnaexcw 2a66po, KAUNORUPOKCERKMOS U sepaumos pac-’

an - 1
Mn1::0{.'1'[:&“:‘:lUMl CHLI r;: HMeuenrcko-Bapayrexoit zone. INepnriit npeicrarnen MHOMOYHCICHHBIMIY
- MIT sB E4EHICKOM PYIHOM MOJIE, a BIOPO - SAMHIMHEIMH TeJaMH B 3anaIHON Yac-
Ma| - '
3 Hapa-Bapayrekofi cTpyKTyphl. MacciBbl 3THX KOMILIEKCOB NpeHMYyLLECTBEHHO npu-

YPOUEHN K TY(OTCHHO-OCAIOYHMIM TOJUIAM, HMEIOT ILIACTOBYIO i (AKQIHTONONOSHYK

MY H
i);p y 1 mudbepenunposansl. B IMevenrckoM pyIHOM Oojie OHI 33HIMAOT cyBcornacHoe
[ cexyulec MNOJOXKECHHE H PacCeKaloT CHILTR ToMmuHrckux raG6po-anabazos. KoHTakTu
OC.TOXHEHDI 30HAMM pacciaHuesaHis i Gpexunit. Bee nopoast cywecteenso nepepaGora-

HBI,
» IO PEKOHCTPYHPOBIHHOMY MEPBITYHOMY COCTABY OHH OTBEHAIOT CEPHH OHBHHIT-BEp-

mrr-x.m:mn;rpoxcenlrr-mﬁﬁpo-cyﬁmr_nowoe rab6po. K paccmatpneaemoit rpynne mopoz
OTHECeHH JaiikoBsie Tea Hacrwoxxcexozo xovnsexca u yerosto MNauapeyenckuit Maceus.
Jannas nopoanas accouMalis OTHOCHTCS K BHICOKOXE/IEIHCTOMY, BBICOKOTHTAHHCTOMY
cyGuienoqHOMY 'm’r:y ¢ nossilieHHBM cogepxaHieM Ni, Cr n P. Ona Koppemrpymg o
tbeppomncpmoaumt BYAKAHHTAMH [ICTBIYAPBHHCKOIl CBHTBI il IXHOMNEYEHICKOIT cepiti. C
MaCCHBAMH ra66po-pepauTor B IleyeHrckoM pyaIHOM @ofde CBSI3aHml uecmpomer;sm
cynbduanbix Cu-Ni pya. Bospact maccusos ITedenrckoro KoMmaexea cocrasiser 1970+
70 mrer [59]. r
Chenywouie © KOMIUIEKCEH  XHOPHTOBbIX nopdupiroB (1), KBapuesbIX NHOPHTOB M
LIATHOTPaHHTOB (2), COMIACHO DPEIBAPHTEIbHBIM TIEOXPOHOIOTHUECKIM MAHHBIM [22]
ABRDIIOTCA CHHXPOHHBIMH 0BpasoBaHHsAMIL, = b ’
Ta?aﬁf?ml;mxf; KoMRIcke OROPUmOSHX ROpPupUmMOe NPCACTARICH CYGBYIKAHIHECKHMIL
kHo-Tleuenrekoil nogsone. Mx ananorams ABIAIOTCA €NHHHYHBIC MAacCHBHI B
wxHoit wactH Hsanapa-Bapayrexoii crpykryps. Hirpyann xapaxrepuayiores OAHOPOAHAIM
CTpociHEM it 06pasyloT BYTKAaHO-ILTYTOHIMECKYI0 ACCOMNALINO C TyGaMH AHATOTIYHOID
cocTama oxHoneueHrckoii cepuit. Topoas cogepxar nossitieHHoe Komirdectso Ti u K i
XapaKTCPH3YIOTCA BLICOKOIT CTENEHBIO OKHCICHHOCTH. '
Maccusst duopumos u nsazozpanumos Kackesvsgpexozo KoMnsexca pa3BiTHL B 10XHOM
obpamnenni TMevenrcxoit crpyxryper. Mx Mopdonoma 63K K n3oMeTpiyHoii. Mpannus
CO BMCUIAIOWHMH [OPOJaMH NOBCEMECTHO TEKTOHH4YECKHE H CONPOBOXKAAIOTCH 30HAMM
MirMaTiianiH. Macciel cunTaoTest MHOrodasHbIMII GECKOPHEBRIMH u..n-rouauit. Bce réa-
_ HHTOMIBI OTYCT/IIBO THEIHCOBIIHMN, OPHEHTHPOBKA IHElICOBIAHOCTH COMIACHA OPHEHTHPOB-
K¢ KOHTakTOB MaccipoB. Ilepriryunie TekeTyper M cTpykTyps peaku. B camoM kpymHoM
KackenbaspckoM macciBe AOMHHHDYIOT MOPOAB! paHHeit (aisl - KBAplEBIE ANOPHTHI, a B
ap;rnvrx MaccHBax - mwiaruorpaniTel. [Merpoxssiriecku 3TH rpaHuToHas GAM3IKH no3gHe-
apxeitckoit ¢ropmauni AMOPHTOB H IL1aritorpanuToB. OHM OTHOCATCS K MOpodaM HaTphe-
BOIO pAada HOPMAIbHOI wetouHocTH. Mx Bospact ouenusaerces B 1940+/-40 aanter [53].
Maccnpbi, cchopMmiHpoBIHHBIE Ha 3aKMO4NTENbHON cTaann ATymHilcKo-KaneBiilcKoro
MArMaTHYECKOro WHKI2, pacnoaaraoTca kak B Mimamapa-Bapayrckoit crpyxrype, Tak u 3a
€c [pedelaMH B 30HaX PpaVIOMOB CCBEPO-3aNMaNHOTO NPOCTHpaHHA. OHM  CIOXEHBI
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pasHooGpa3HbIMK  NIOPOAMH, KOTOpHIE obpasywr Tpu rpymnsi: (1) nepudomurmos,
ZUpOXCERUMOS, 2a66po © 206Gpo-anopmolumog, (2) cyfiesonntix 2006po u axepuros u (3)
geaon X U He(EAEHOGHWX CuCHumios B doudosumos. Kaxnas rpynma OTHOCHTCR K
caMOCTOATENBHON HHTPY3HBHOL ase. ,

MaccHBb! HMEIOT HHTPY3UBHBIE KOHTAaKTHL, GOMBIIHECTBO M3 HHX SRISETCH NOJTHCEPH-
amusiMi. HaxGonee noiHO NEpeqHCICHHEIE TOPOAHBIC acCOUMAIIMA TNPEICTaRNeHE B
saccuse Ipemsxa-Boupnec, B KOTOPOM NMpeofianaioT HOPMAILREE H cybuiestounuie rab6po
u rab6po-anoprozutel. B [lecyaHoo3epcKOM Macciibe NOMHHMPYIOT yAbTpaMaduTsl, Ha
gomo GOWIOIMTOB [PHXONHTCS  OKOJO 10% mnowans .Maccupa. Caxapsdoxciud,
Kyavdoxcxuid 1 Coycmogckuil unmpy3ues CIOXCHB NPeHMYUICCTBEHHO LIEJOYHBIMH H
HedETHEOBBIMIL CHEHITAMH, B TICPBOM K3 HIX TAKXE YCTRHORICHR! MIETOYHBIE rabbpo.

VaerpaMadiThl [0 XHMH3MY uwaiboiee 63K nopodaM  KIMHOMHPOKCCHIT-
pepanrosoit accounawnn. C HIMH B Maccupe I'pemsixa-Beipmec CRA3aHEI MECTOPOXICHHSA
xommaekcipix P-Fe-Ti pya. 1 WIeOYHBIX NOPOJL X3PAKTCPHEL NOBLILICHHAA TIHHO3E-
MHCTOCTh, HEBLICOKHE 3HaueHns Ko3xpHUICHTa AIMANTHOCTH 1 TEOXHMIYECKan cneunaIn-
sauns Ha Zr, Nb, REE, Li 1 P. Oun 06pa3yior ¢ IeTONHBIMK BYIKAHHTAMH TOMITHICKO#H
CeplH eIHIbIit BY/IKaHO-IIyTOHIMeCKuE pat. Boapact aByx HauGosee paHHUX IPYNn Hopoa
maccusa Ipeysixa-Brpuec OUEHIBACTCS B 1865+/-100 maner [53].

Bosiee MO3AHUME SRIAIOTCA MACCHEBLI IPAHONMHOPHTOE, [PAHITOB H CiiKOrPaHiToB,
KoTopble CGHOPMHPOBAHEL  Ha 3aBeplaiomet  CTAAMH KApEJBCKOTO TCKTOreHe3a M
TOKATH3OBAHBI B MONEPEHHBIX 30HAX pacTsokenns [33].

JTugro-Apazybexuii w [Ovsoaiickuid KOMLICKCH 2panoduopuUrios U ZPaKUMoE PACIpPOCTPR-
HeHbl B zananHol yacti Konkckoro pertiona. Maccussl MHOroasibie i IMEKT M HTDY3IB-
Huie KoHTakThl. JliA ccaepb-noc‘mqﬂoﬁ rpyNnLl MACCHBOB YCTUHOBACHA AaliKOBas 1 TLIT-
yaTast GopMa, LIS OCTUTBHEIX ~ JAKKQTITO-, MPHOLTo- ¥ urrokobpasiaz. Maccusar Jlnn-

K0-AparyBcKOro KOMIUIEKCE CIOXKCHbI NOPOIaMil MOHUOAHOPHTOBOIY, TPAIHOAHOPHT-TPAHI-
Tioil u (panocuenuTopoii cepuit. Hanbonee pacnpocTpatcHbl nopdupoBIaHble IPAHITLE It
rpanoanopiTel. B H00BoAiiBCKOM KOMIUICKCE YCTAHORACHM! TPAHIITRI i rpaHuT-nopdinpal.
BhiSIBICHO YMEHBLICHIE FTy6uHb GOPMUPOBAHIMSA MACCHBOB C CEBEPO-BOCTOKA H4 10T0-33-
pad. B 3ToM Xe HANPawICHMH BO3PACTAeT ;EiiKOXPaTOBOCTR NOPOI 1 KPEeMHCKUCIOTHOCTD
KoHeunsx AndipepeniniaroB. [leTpoxmnMirieckii OHM OTBEYAIOT HOPOIAM HOPMATBHOI 1t
HH3KOM IMENOMHOCTH W X3paKTEpH3YIOTCH TeOXIMIrdecKoil cneuwiatizauieil Ha peakne
saemenTst, G nuvn cBazana Mo auncpamnsauns. Bospact Juko-ApanyBeraix rpamimos,
onpeaeaennetii Rb-Sr i U-Pb MeTonasut, paeeH 1720+/-85 1 1850+/-130 man.ner {53].

Muccugbt eiikozpanumos PACIPOCTPAHEHBI, TIABHBIM obpasom, B Tepckoii 30HE, Kpome
TOrO, H3BECTHBI 1Ba HeBOABIINX TeAa B palioHe o3ep Kowntosepo u Jissoscpo. Bee onn npr-
ypoueHsl K 30HaM EIyGUHHBIX PailoHOB CEBEPO-BOCTOMHOIO H MEpHINOHATEHONO NPOCTHPa-
HitA # MMEOT IHTpy3uBHblc KoHTakThl. Hanboaee Kpynublil, Cmpesbnukckuid Maccue xa-
paKTepi3yeTcH TLIACTHHONOAOGHO ¢opMoii H ABTOHOMHOI BRYTPCHHER CTPYKTYPOil, KOTO-
past kKOH(OPMHEA KOHTYPaM Maccisa. Maccnpbl COXeHB NpeMyUIECTBEHHO [UIarHOMHKPO-
KTMHOBLIMH TPAHNTAM, CPEI KOTOPHIX PATMANOTCH JICHKOMPAHTH H [PaHKT-NErMaTH-

43



7o, C NerMaTHTaMit, CHHIEHETHYECKIMH TPAHITAM, CBA3AHM MECTOPOXAEHIS MYCKOBHTA.
T [PAMUTEL OTAHYAIOTCS BHICOKHM CONEPKAHIfEM KpeMmiieicMa 1 Weaoded, a Takxe
DOBHLICHHOH XedesncrocTsio. Mx Boapact coctamtser 1780-1830 saner [53]. ’

Magumoswe daixu d3. B oty rpynny oﬁmuncau_ paHHenpoTeposoiickie IaitkoBnie
KoMIutekchl (Cymuiicko-pencniickoro atana), IHPOKO pa3BHThic B PErMOHE I HMEIOWHE B
OCHOBHOM C€BEPO-BOCTOYHOE H CYGMEPHAMOHATLHOE HpOCTHPaHMHE. 32 HCKTIOYEHHEM AaeK

Keiisckoit 30HbI, uX ATMHA peaxo mpeBbiuaeT Mepsiie Kitometper. Dopwmiporanse amix .

KOMILTIEKCOB CBf3bIBacTCA ¢ paspimueM [leyenrcko-Bapayrekoii 30mb kapemug (40, 53],
Boueasiorcs creayioure KoMiiekcs (ot AdpesHiX K MmoiaoasiM): (1) raGGpo-nopuTos i
ra66po, (2) KBapueBbIX MeTaZOAEPHTOB, (3) OAHBHHOBIX ra60po, xeaesncTrX Meragonep-

TOB I KEPCYTHTOBBIX ra66po w (4) MIKPITOBLIX AOEPITOB, [lstpoko passiTwr jaitky mep- | (

BOLO it TPETLENO KOMILIEKCOB, d BTOPOrO M 4ETBEPTOIO PacHpOCTPAHEHE!, FIABHEIM obpa-
30M, B CeBCPO-3analHoil wacTu peritoHa. [lepsuiit KosIUteke KoppeTnpyeres ¢ OCHOBHEIMI
DACCIOCHHBIMH HHTPYIAMH, NIOPOTbI BTOPOrD KOMILIEKCA CXOZHH ¢ axae3uTo-GazansTamu
AXMATAXTHHCKOM CBHTH, TPETHH NailKoBBIN KOMIUIEKE Koppeaipyerca ¢ [lewenrckiy xo-
MILIEKCOM mﬁﬁpo-ncmmqnm HHTPY3Ri H BKTIOYaeT HACIOKKcKite Jaiixn. [opomn muo-
Tix faek, ocobenHo B Keiisekoit crpyxrype, npeoGpazosaust B rab6po-asdndoanrs.
[oaanenporteposoiicxute cutass o dadxu dosepumos d3 sapepuwiaior gokeMmEpitickit Mar-
MATHIM DErHOHA W ARIAKTCA THAHYHBIMIE MIaThopMenHbMi ofpazosanisamn. Hanbonee
WHPOKO OHM paiBiTHl R1OL Nobepexss Bapennera mops or Koasckoro ¢uopaa 1o meica
Cearoit Hoc n ofveantsiores 8 Bapenyesomopexuii xomnsexc. Pasmetueniie 3TX Te1 KOKT-
POIHDPYETCA KYJAHCOOOPAIHBIMH PA3PHIBAMH, ONEPHIOMIMH 30Hy rayGinnoro paiioma Kap-
MHHCKOro, BMEIUAIOWMMt U1t HHX SRANIOTCH KaK apxeficKile THelichl I IPAHNTH, TaK U pH-
eiickie ocazounsie nopoawt [58]. Cencpo-nocm'mme_ H MEPHIMOHLTBHBIE OAitKI Joaepn-
ToB nzpccthAnl B Kelibekoii some [55]. Kpynupie nosorosaieraoume HHTPY3UW M Oaiiku
andrdeperunponanst. B BapeHuesomopekoM Kosmiekce npeo6aataot JAONepHTHI 1 KBapue-
Bbie 101epuTet. Metpoxinumeckn 3T nopoas! oAHOPOAHE! i NPHHAATEXAT K HOPMLTBHOMY
ToaenT-6azankToBoMy pany. Bee MX 1ipeoGpasoBakis ARIAIOTCSA ABTOMETAMOPIHECKHMH,

Maneo3oiickag rpymna

Baxseiiwme B MpOMBIIICHHOM OTHOWCHHK MOpPOAB! ITOM0 BO3PACTAa CAArAIOT MACCHBAI
asyx dopmanuit: (1) wenouHo-yapTpaOCHOBHOI € kapGonaturamit u - (2) arnaMToBEIX
HecbenHoBbx ciennros. [lo miM B HacTostee BpeMsA HakoILieH Goasuwiodt daxTiyeckii
Marepuan  6naronapa  mccnemosanmsim  A.E.Qepemana, AA Kyxaperko, H.B.Byccen,
A.C.Caxapoea, A.B.Tanaxopa, C.M.3aka, T.M.Hsarosoit n MHorx APYTHX reoiaoroB. 3TH
MICCHBE WHPOKO pasBiThl Ha KoJBCKOM MOAYOCTPOBE H MPOCTPAHCTBEHHO CBA3AHBI C
CeBePO-BOCTOYHOI 30HOI Oc1o-Xi16iHbBL

K nepsoit ¢opwmauin npusiagiexar maccuen Kosdop, Celiasasp, Agpuxanda, Typvezo
Meica, Byopuspsu, Cassansamsa w apyrie, Ko BTOpOit ~ ruranTcKile PACCTIOCHHbIC MACCHON
XuSuncxax u Jososepcxux Tyndp. Bee 3Ti MaccuBsl oBBMHO MHorodasHele i OTHOCHTCA K
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HHTpY3HAM UCHTPATBHOIO THIA, NPAYCM 1A MacclBoB nepboil ¢opMammy XapaxTepHa
wrokooSpasHan ¢opmMa, a FTopoil - BOPOHKO-, JIONOANTO- ¥ AaKKoANTooGpasHas.

Maccues obeux dopmaiysil clioxeHs! NopofaMu Tpex Kommutekcon: (1) meiowHbIX
ymstpamacdirros. (2) He(heMEOBBIX CHEHHTOB 1 (3) Kap6oHaTIrmoB.

TMopons!l LIE10YHO-YALTPAOCHOBHEIX MaccHBOB 0GpasyloT Pl OMMBHHHT-IHPOKCEHHT-
MEMINTOBasA Nopoaa-MeabTeirir-Hitomr-Hedennnobnlil cneHHT. KOHKpDETHRIE MaccHBhI
OGLYHO CAOXKEHL OAHON HAM HECKCHLKHMMH P23HOBWIHOCTIMH 3THX Nopojl. Tak, MacCHEH
Jlecuasn Bapara n Adpuxanna cOCTOST, riaBHbIM 00pa3oM, H3 OJTHBHHHTOB H IIHPOKCEK-
ToB, a Cannannarea u Osepuas Bapaka - n3 HedeiHHOBRIX NHPOKCEHMTOB, MEJILTEITHTOB,
stitousTor # xapSoHatimor. JLis TOR rpynnst MacCHBOB OYEHb XAaPAKTCPHLI KapOOHATHTI.

Hedemmobsie cuenntsl B XMOHHCKOM MAacCHBE NPEACTARICHB PAIHOBO3IPACTHBIMH
KOMTUIEKCaMli XiGuuinon, (hoiisaNToB, AABOYOPPHTOB ¥ PICYOPPHTOB-IOBINTOD. B 2TOM
MacCHBe DRISHIEHO JOCTATOYHO IUMPOXOE DAa3BHTHE IMIENOYHBIX yistpamadiror (2, 25]. B
Jlopo3epcKoM ILTYTOHE CAMBIMH P2CTIPOCTPAHEHHBIMI TOponaME: SRIAIOTes oOINTH ¥
ayaeprret. KapSoratuThl obrnapyxenn Toibko B XubnHcKOM Maccnre. Bee 3TH we10uHbBE
TOPORK 1 MPOCTPAHCTBEHHO CB32HHBE C HHMH BY.JKAHHTH JIOBO3CDCKON cepHu
PacCMATPHEBIIOTCA B COCTRBE MHOI BYIKAHO-ILTYTOHHYECKOI accoLlialil.

C mdccupamy ofienx GopManiii CBAHL MECTOPORICHUS ALATHTA, TuiHoleMa, Fe-Ti
pya, uioronnuTa, BEpMIIKYTHTA 0T pcnxoasm%no-pmmcucrré‘amc’, TIPIYEM MecTopoXic-
Hus XitbuHckoro 1 JloBo3epcKOro MaccHBOB ARNAIOTCA YHHKLUTHHBIMH, '

Dopmupopanue  Xubuickoro H - Jlosozepckoro MICCHEOB, a4 TIKKE UIETONHO-
YABTPIOCHOBHBIX MHTPY3Itil OTReuaeT nepnoay 360-380 riHter ToMy Hasax [71].

Alair wetoeneex noped dg, mpybxu a3pniea KurbepaLmos, LEL0NHBLY NUKPUNIOE B MEST-
wepeaunumos. TTanco3oilcKite MENGUHO-YINPAOCHOBHbIE NOPoIH caaralT Ha- Komscrom
NONYOCTPOBE HE TOMBKO MACCHBBI LICHTPATLHCIO THIIA, HO H MHOPMOYNCICHHBIC JaitKHM M
Tpy6xn p3IpuBa. JaiKi UIENOYHEX NOPOJ PACHOIOKEHE! KAK DHYTPH INEOUNBIX MacCHBOR,
TAK ¥ Janexo 3a X npeaenami, obpasys B nocheqHeM ciyyae CKolUleHus M pou. [Lis poes
XapAKTEPHO CEREPO-BOCTOMHOC NPOCTHPAHIIE IIPH MPOTAXKEHHOCTH AAEK A0 HeCKOABKIX Ki-
JomerpoB 1 MowHocTH 2o 50 M. Cambie ‘KpynHele aaiikosnle xomiviexch (Kamaanaxu-
ckuit, TIpomseruckitii, Topeerybekuit 1 Maspanybekail) orpaxenn ua Kapre. Onm
CAOXKEHBl IMCICYHBIMI  OHKpUTaMi, Jamnpodupamu, MelMeynTaMu, MeabTelintmamn,
HEMETHHITAMY, AIbHEHTAMI, WETOYHBIMI Tpaximami, dioHoamT, xapBoHaTHTaMB M
JIPYTUMH 1UeTOYHRIMI NIOPOJaMH.

B XnGunckom MaccuBe Hapsamy ¢ AaitKaMH TI2BHBIX HHTPYIHBHLIX ¢33 WIHPOKO PaIBm-
Thi DAMKI 3aKT0YITEILHOND 3TANA CTIHORNEHII MACCHBA, Ccpelit HHX npeobialaoT wenoy-

Hble NUKPUTE I oMiBlHOBME MedanedeanniTsl [3]. B Jlososepekom maccupee naitkoras
daulis NpelCcTARIEHD WEIOYHBEIMI Aamnpoduipami, Hedennopaisgl 6azaisTaMy M Tilki-
ryauTami. B obpascieni KoBI0opecKoro MacciiBa aaiiki CIOACHR WICTOYHLIMA MHKPHTAMA,
aasienTami, GoHoITaMIt, THHIYaUT-nopdupamin i npeoGralaouiiMy HedeIHHHT2MM.
. TpyGxn Bapesa uwasectHul B rybe Msanoska |56], XuSunax, p paitosc p.Boasuoit, Ha
o-se Enosuii B Kannanakinekoum 3aause n Ha Tepckom Gepery Benoro mops. Brinenserca
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TPH IIABHBIC PAIHOBHIHOCTH TPYGOK B3phiBa - KitmGepinToBule (1), LIEJOYHLIX MHKPHTOR
(2) n meaanedemniros (3). Cavoe Goibliuoe KOMMYECTBO TPYGOK YCTAHOBRAEHO Ha Tep-

ckom Gepery x BocToKy oT Typbero Meica, TAC OHH CAOXKCHHI UIEIOMHBIMIL OHKpirTaMi,
OTHRI-HOBBIMH  MCULIUTHTAME B YISTPAROCHOBURIMH  OMIATHTAMIT M, TIO MICHIO

M.M.Kaumknna, koHTponupyores Epmaxosckmum rpaGesom. [llpe nocnenmie PasHOBI~
HOCTH [OPOJ CAATAIOT ANMAIOHOCHBIE kimbepmToBeie TpyGxu. Hanbonee mepenexripibiy
LIA NOHCKOB HOBHX ANMAIOHOCHBIX TPYGOK CYHTAETCH paiion ropna Benoro mops [32].
Konmosepexuii Maccus 14eaounsix u HedeAunoshir Cuesumos kKapGoHOBOIO BO3pacTa pac-
[O10XEH B ceBepo-3anaaHoil nepudepiueckoii yact Kontoaepekoii kainiepu. B Maccupe
HApAdy € MPeoGAaIAOUIMMH CHEHITAMH YCTAHORIEHE! NUPOKCEHHTH M MeabTeliruTa. B
BOCTOYHOIl MOTOBHHC Kaibicpbl pa3SypeHo MLTOMOUIHOE TCI0 HEEIHHOBLIX CHEHHTOB.
3T Nopoasl NPOPHIBAKT OCAIOMHO-BYTKAHOTEHHbIE 0fpasosania  HikHero KapSoma,
OpeanoIaraeTcsl, YTO N0 HHMH 3A1EraeT MACCHB YALTPAOCHOBHBIX-ILETOYHBIX nopog [35].

MPOBNEMHBIE BOMPOCH PETMOHAJIBHBIX WCCIEAOBAHHUNA

Octiosinie npoGiieMbl PEHOHATBHOIN MEQIONIH, KAK CICAYET H3 TekcTa OGbACHITEb-

Hoil 3anucKir, CBAIQHEL, B [IEPBYIO O4EPEilb, C HENOCTATKOM HANCKHBIX AAHHKIX O B3aHMOOT-
HOLIEeHHAX KOHKPCTHBIX MCOIOrHYECcKIX TeI, HX TICPBINTHOM MOJIOXCHIH B pa3pesax KO-
ckoro nokemGpitg # ux redesnce. 3To Kacaercs, NpeXae Beero, ryGoko MeTaMOpdHIOBaH-

HbIX H OepepaGoTaHHBIX KOMILICKCOB NMPEMMYUIECTBEHHO apXeiicKoro Bospacta, OTAHYAIO-

HIIxXes NOYTH MOIHOI yTpaToli NepsBHYHBIX NPH3HAKOB I, KIK CJIGACTBHE, HEBOIMOXHOCTHIO
ux ctparichukauuyn Ha auroctpatirpadueckoii ocHose. B Tex cayuasx, xorga ITH KOMM-
NEKCDHI BCE XK€ MOMIATCA CTPaTHIpadirdecKoMy pacwwiCHEHNIO, OCHOBAHHEM 118 MOCTeaHE-
ro EBICTYNAIOT PE3YILTATHl PCKOHCTPYKUI, BHIMOANEHHBIX HA OTACABMBIX YYACTKAX C pe-
JMKTaMH ncps:mnux'crpym'yp  TEKCTYP, KOTOPBIX HE BCEIa AOCTATOMHO A1 KOPPEKTHRIX
TIOCTPOEH I BHYTPH OT/E1LHOTO KOMILIEKCA, HE TOBOPS YXE O PErHOHANBHBIX OCTPOEHUAX.

Yo kacaetcs Goiee uubOPMATHBHEX NPOTEPO30icKNX 06pasoBaHiii, To FlaBHble pobie-

MBI 31€Ch CBA3aHL! B OCHOBHOM C HX PETHOHQILHOMN Koppensieii # HepasHOMEDPHOIl 3y-
YEHHOCTBIO OTASILHBIX CTPYKTYP. CyTh NpoBGAeMHLIX BONPOCOB PACHIEHEHNS IHTPY3NBHBIX
o6pasoBanHil CBOANTCA K HEJOCTATKY CBEIEHMIT O HX reo;0rNecKoM BO3pacTe, 0COGEHHO B
LTYGOKO 3pOPOBAHHBIX 30HAX, H MATOMY KQUIMCCTBY H3OTOMHBIX A3THPOBOK. 37O coata-
€T TPYAHOCTH 31 B ONPEICICHUH JATCPATbHBIX PAJOS MAarMartiTos, xqmp:;:c TPAAHUNOHHO
' BLICTPAHBAKOTCA HA OCHOBE METPONOTHYECKONO CXOACTBA.

Baxwueitieit mpobaemoii arasercs euiaenexie Ha KoabsckoM nomyocTpobe paHHeapxei- .

“ckiX o6pa3oBaninii, el KOTOPBIX 110 HACTOAIIETO BPEMEHH MOKA HE YCTAHORICHLI, 4 NO-
KazanHelii Ha Kapre koMmmiekc ocHoBaHHA Mpeactamiier coboil, MO CYLECTBY, CaMyio
HICKHIOKO 4acTh paspesa Koaabcko-Gegomopekoro xosmimiexca. Cyre npobaemsl csoamtes
TOABKO K TOMY, yTOOR HAHTH 3TH nopom, npH4eM MOHCKH JOTKHBI MPOBOIHTBCHA ITyTEM
ILTIHOMEPHOTO FDOTOMHONO JATHPOBAHMSA C ONPCACICHHCM MOfeabHEX Rb-Sr it Sm-Nd
po3pactoB. OueBHIHO, 4TO MoARIeHHe B OYQylUIEM Y4YacTKOB pa3BHTHA paHHeapxelicKiX
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[OpOA CYLIECTBEHHO He HM3MEHHT KOHTYDhI Bhule/siembix ceifdac Ha Kapre reosonmeckinx
7e1, HO BHECET BIKHBIE KOPPEKTHBE E NOHHMARIE NCTOPHEH Pa3BHTHS PErHOHA.

TIporpece B PactICHCHINI KOIBCKO-6E10MOPCKOTD KOMILIEKEa I YTOYHEHIN ero obbema
TCCHO CBAZH € MPOBSIERNCM GPCLH3IOHHONO HIOTONHOTO JATHPOBAHILS, YUHTHIBIA KOPOT-
Kitil IPOMEXYTOK BpeMeHn GOPMIPOBAHHA KoMILIeKca B uetoM. Pemenie atoif npo6iess
B TICPCNEKTHBE NPEACTABISAETCS B OTKale OT JHTOCTPATHIpadirdeckoro NpHHIMLA W
NpH3IHAHHH xpoﬂocvpémrpatpmecmm Kak CIHHCTBEHHO BO3IMOXHOMO IS PACwIEHEHHA
1020BHEIX KOMIUIEKCOE. B 9TO# CBA3M OTMETIM, YTO I3OTONHOS IaTHPOBAHHE BLICTYTaeT
cefiynC Kax eIMHCTRSHHMHIE MeTo pelieHus He TOABKO 3T0Mf, HO M GOABIHMHCTBA JPYTHX
noaoGupix npofaeM DpH HAIHYMH DOAXOQHUUIX AIs JaTHPOBAHNA nopoa i beccrnopHoii
TEQIOTHYCCKOH apryMeHTAINIH X NOMOXCHIA B COCTABS H3IYYaeMbIX IO OTIMMECKI TeT.

Tirpnoo':cpcmiu:.r BOTIPOCOM, KACQUIOUINMCA KOMBCKO-BEI0MOPSKOTO KOMILICKC:, SBIS-
IOTCH BO3PACTHLIE COOTHOWEHHA YYA3bABPCKOIl i OJEHETOPCKON TOJill, KOTOphle Coaep¥ar
KEACINCTLIE KBAPUMTH! H XaPAKTCPH3YIOTCH CXOMHMM GapoMETPHUECKMM pPEXITMOM MeTa-
MOpPhiIMa, YTO H NO3BOIIIO BKTIOYITD MX B COCTAB KOILCKO-BeloMopeKoro Kommaekca. B
10 Xe BpeMA OYCBHIHE M PAXTHYMA B XapakTepe paspeioB YYA3LABPCKOI I oileHeropckoii
oI, MX CTPYKTYPHOM IUIGHE M CTENEH MeTamopdrisma, a Takke Macwtade nposrichus
keaczopyansx ofpasosannit. OfcHETOPCKas TOMIA MMEET CYIUCCTHEHHO BYJIKaHOreHHbIl
COCTAB, ee MOPOJIH BBIMOTHIOT Y3KHE MeKGIOKOBbBIE CTPYKTYDH, oSpaya crewduueckitii
B IL1aHe METEIhYaThii y30p, METAMOPGUIOBAHEL B YCIOBHAX TOTBKO amdiuboauropoil danik
i BMEIIAIOT CaMbie KPYUHAIE KEAEIOPYAHHIE MECTOPOXACHHS. UyiabappcKast TouI, HANpo-
THB, {MCET CYWICCTBCHHO TeppurenHniil coctap, MeTaMopdil3oBaHA B YCIOBHAX TPaHYLITO-
soft dhauny ¥ cogepxuT 11;:1{:1*-1;.'1:.1:::{51&: J¥ejlezopyaHple npoariedna. Maciounixes ceiivac
H3OTONHLIX JaHHLIX SIBHO HEICCTATOMHO LA PELICHIS COOTHOLICHMIT MEXY 3TUMH TOIlNa-
mit. HcobxoamsiocTs ZaTHPOBAHIM, BYAKAMMTOB OJEHETOPCKOil ToMIpt oBVEIABTIEASTCA
TRKKE M 2UIYNTEIBHBIM CXOACTBOM €€ DA3pe3a ¢ Paspe3oM CTPATHGHUMPOBAHHLIX JOMii-
ckux obpazosannit s3onn Koruosepo-Boponss, 3eneHokaMeHHbie NOpGIsl KOTopolt Bhiie-
JICHBl HamMH KaK Basiee MOiIOdbIe OTHOCHTETbHO YYA3bABPCKON H BOAUINAXKCKOR TOLL.

Cpeait HeOT/I0KHBIX BONPOCOE CTPUTHGUILHPOBIHHEIX KOMMIEKCOS JIOMMS BBLICIACICS
HEODXO/IMMOCTDL OlIpeleieHILT TOYHOIO BO3PACTA BYIKAHITOR 5O BCEX 30HAX NO LIPKOHAM H
noaydeHsa, TakuM obpazoM, yGeanTeabHbIX JAHHBIX B NOB3Y HX (o1ce BLICOKOMO CTpPaTi-
IPAdIIHECKOTO TONOXKCHIA OTHORITELHO NOPOIL xonbcko-6elomMopekoro KomiLiekea. Juc-
KYCCHOHHKLIM ARIACTCA OTHCCCHHE K PAacCMATPUBACMBIM CTPATH(HUHPYCMBIM KOMILICKCAM
MHOPHX KPHCTULIIUECKITX TOMM K 3anamy or o3.Komiosepa. Mlo-siuisimomy, snawimeasio
npeyBeaiuctnl obbeM H MIOLIAAD PACTPOCTPAUCHHS NOPOA DECYAHOOICPCKOIl CBITH B Tep-
ckoii 3one. Tlpn cocramiennn Kaprsl NpHHAT BAPUAKT, OCHOBAHHBI Ha pE3yNBTATAX Kpyll-
HOMACIUTaOHBIX NEQNCTO-CheMOUHBIX paboT, HO OH HEe ARIAETCA eIMHCTBEHHRIM, TAK KK
HEb3A NCKIOYUTh BOIMOXKHOCTD M3LATHA M3 JaHHOM CBHTH TOALLM PHTMUYHO-CAOHCTHIX
CNOAAHBIX o TPRHAT-CAIOAAHBIX CIAHUER W OTHECEHNN X K IHAIOTHYHBIM [IOPOAAM EBICO-
KdieMeTbCKoil CBHTH, 3anepuaoweii crpatndiunposanHeiii paspes donna Tepcko# oML
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MHOrne HEpeMCHHLe MPOSAEHI TCONOTHE ApXCHCEMX CYNPAaXpYCTANBHKX oSpa3oBaHmit
CEA3IUH ¢ MHOrORCTHCH TCHACHMUCH MX XAPTMDOBAHHSX HE OCHOZC GCIYCHIOEHOrO OpEIaHng
CTPATHIPAEYCCKOrO CMHCAA HAGAMAACMUM ceildac B AANCKO HCONHOSHAMHMM BIANMOOT-
HOMICHUAM MCXAY OTACHEHHME ISOTOMHICCXIME ‘TelaMH, & TAKKE ¢ KapTEDOBIHEEM Ha
OCHOBC MAPUIPYTOB TQABKO BKPCCT TPOCTRPAHILE MOPOS. MEt monaraey, ¥ro SoIbmam TacTs
apxeHCKHX TONIN HYZAACTCZ B DOBTOPHOM KAPTHDOBAHEN ¢ BELICNCHHECM PCANBHNX Ic0x0-
THICCKHX TCX H NPOCHACINDAHHCM HX MO MpocTApaHuw. EcTecTrenHo, wTo crpatndmkamms
ITEX TCT BOSMOXHZ MG OPX YECPCHHOM ONPSOCICHIH MX KDORTH N IIGIOUIESL

HJHCcKyccRORHHE BONpOC O CTpaTErpadEIecxol TPAHHNC apXCHCKAX H TPOTCPO3OitcKREX
c6pasopanmil MOXeT GMTH pemicH AITEPOBAMHECH MOPOX, OTHOCHMMX K JOMHM CYMHID.
Ho anz narmpomasus HeoBXOMMM CEHHIL Pasped OOPOA, HHTCPUPCTANMA KOTOPHX KaK XO-
auicKEX B cyumuickmx obpasonammil snigcres oucamamolt. Hambonce momxoasmumi pa3pe3
H2xoqATCE B BOCTOYHOM wacTH Huannpa-Bapsyrexoit crpyxrypu, s paitone rpagu Manue
Kcipu. Crporo ronops, UecHOBOTYHAPOECKAT CBHTA B 3TOM patiokc (cHexnoGOpckat) ue
* SBIACTCA TaxoBoH, TaK xak He cBfiaHa ¢uamaeckoit HETPCPHEHOCTHIO €O CTPAaTOTHNOM B
Borsmux Ke#isax. Tomsko cc HONOXCHHC B paspese, cocTas m CTPOSHIE [2KT OCHOBAHHC
Anx Taxoit xoppenanen. Ho MuEOTCE OCHORIHAS I AIT COLHCHREH, I NOTOMY HeoOXOMMLE
HBononHUTENbHEC HccacAopanng. Teu He MeHee, Hago o6paTnTh BHAMAHAC HA NONORCHHE
OCCHOBOTYHAPOBCKOH CBOTH B DOCTOTHOMN uacTH oM. TOMIIA KBAPICBEIX MCTATECUAHEXOB
H IPaBCIATOB OTAGIACT 3ACCH cyunttcmi‘. pa3pe3 or apxciicxEx rpanaToriclcon ¥ OKOHTY-
PEB2CT OGNAcTH PajBATHN CyMEitcxuX paipesos. IIpm atoum He HabmogacTcs cremon BumE-
Hild CHHXPOHHOTO BYNKAHHIMA INE [CPCCTAHBIHHA C BYIXAHNTAME B 30HZX KOHTAKTOB.
VerananmHeacTcs 3aMcroHEC NCCHOBOTYRAPOECKON CBATH Ha ApceHCimAX rHelfcax ® rpa-
HHATOHAAX, HCPCAKO ¢ KOpoR BHBCTPRBARNA B ochosaHmm. O Goxee Momomox, capwommit-
CKOM BO3pacTe ITOH CBHTH HHNKAKKX RAHHMX HCT, TAK K&K Pa3pe3ll CapHONRA HMCKT LpY-
roif cocTas, CTPOCHHE H MONOXCHEE B CTPYKType. HMCIOmMEECS MATCPHAIN CKIOHADT ABTO-
POB K HHTCPOPCTANHH NONOXCHHN [CCIOBOTYHNPODCKON CBHTM K&K DojcTHamomelt cy-
umiickuii paspes u saBcpmaomedl paspes cIaHNCB KciBokoll cepul BEpXHEro apxes. Owe-
BH[HO, TQALKO HOBHC HCCICAOBAHEL W WIOTONHHE DATHPOBKH MOIYT BHBCCTH 3Ty npobxc-
My H3 COCTOANMS IMIIOTCTHYCCXNX CONOCTAamicHH Ha YPOBCHB OGOCHOBZMMMX pememmit.

Paccnocnnne MaccHnn TNCPAROTHT - MTHPOKCCHAT-rab6po-HOPHTOB ARIKIOTCS - PCNCPHEI-
ME CYMHRCKEMH IO ZATEPOBXAM BO3pacTa. CUMTACTCH, YTO NPORYKTH 3KIOMCHHODO PaIpy-
MERHA ITHX MACCHBOB YCTAHOBICHH B capHOMANCXMX koHrnomcpartax Ilesenrn m Ceecpo-
Kaperscxoit 3oun. Ecai 370 Tax, TOo HX CTRHOBICHEC HAZO CBX3HBATH C Pa3sBETHCM Marua-
TE3ME CyMMECKOrO 3Tala, YTO BCTYNACT B IMPOTHBOPCUNC G NAHHMMEA O cTammifmon pasau-
THE MarMaTi3Ma B PasHHX 3JOHAX, T.C. BYIKAHOTCHHMC (OPMANEH paHHci CTAZEH Pa3BATH
zpornGos nposateHs 8 Ilcuenrcxo-Bapsyrexoit 3omc B cywmnm, a B Cesepo-Kapenscxoit
3JoHe - 3 gryarE [33]. B raxou cryvac B macempw Onamra, Kmpaxxa m IIumpmura xomxms
6urn sryaritcximu. Ho mo pagmonorwieckuy XasHHM ITO HE TAK W OCTZCTCK CIRTATH, TTO
CTaHORICHAC YKa3aHHHX M2CCHBOB CBA33HO ¢ CapRONRICXOH MarMarmdeckoil aKTRBH3aNN-
it perwona. [lpsacramnsercs RUQATHC ONPaBIAHHHM OTHCCTH KOHTIOMCPETH € OGMOMXIMI
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Pa3pyIICHAA 3THX MACCHBOB, K m:fnﬁcx_ot_ry YPOBHIO, & HC X CAPRONHHCKOMY, X KOTOPOMY
TPARHRHOHRO OHH OTHOCWNICH. B Gasanbasx xoHrmoMeparax HumHemporeposoickx TOnm
pailona KyycaMo ZaTHpOBAHH TPH rambku XBapueBhX nophEpOs, KOTOPHC OTCYICTAYIOT B
TOM pailoHe, HO MEPOKO PA3IBETH B 30HE Mana-Kyonaspnu. [{upkoHi H3 Beex ramex Eue-
10T BO3PAcT 2405+/-6 MaHJICT, YTO ONpEAEIRCT KAK HAXHIOK BO3PACTHYI0 FPAHHIY DOPOX
Kyycawo, Tax u capmommifckmit pospacr Keapresmx mopdipos IMama-Kyonaspau {74].

OTHCCCHHAE PAacCAOCHHBIX RHTPY3dl Cenepo-Kapensexoff 30uw x capmomtio NpPHBOAHT
x HeobxoxrMocTH Gonee cTporoe PACCMOTPCHNAC BSPTHKATBHOTO PS8 HHTPYIHBHHX KOMII-
fICKCOB, OTHOCHMHX HaMi K MOCTCYMEHCXHM. Takme MaTCpRANM WMCIOTCH, HO upobrema
BHACICHHE CAapHONHE B CAMOCTOATCALHME OTACH, mepecuorp cro cobema, ocobeHHocTel
CIPOSHHA & COOTHOMICHME C CYMHEM H STYIHEM HEXOIHTCE MR CTANMH pacpabOTXIL

K cnafo E3y9cHHMYM KapeIbeXiM CTPYKTYPaM HATO OTHECTH Maua-Kyonazpeu, xoto-
pag pajieIcHa rOCYXapcTBCHHOM rpaumnct Ha e wacte. Bocroumar gaers, OpAIcranmas
% rpanune, 6512 HCXOCTYNHA XI% HIYICHWS, TOLAA KX SamamgHas HCCTcTOBaHa PHHCKEMH
reonoraue 20 camoif rpaHumy. PesymstaroM pasgcasHoro m3ygenms aTEX KPYUHHX (par-
MCHTOB ¢IHHON CTPYRTYpH ARNACTCA PaIHAN TPAKTOBKE €€ CTPOCHMA, XoTopas Iomyckaer
UPOTHEONOXOXHEIC BAPHARTH. HCXO1X B3 FMCHIINICK ¥ HAC MSTCDHATOB, MM NOKAIKBACHK
CHHKINHOPHOC CTPOSHHC ¢ cauolf mMonofoif Tonmell XOCHADBHHCKEX BYXKAHHTOB B anpe
CTPYXTYDH. DKCXYPCHR B 3ANafHYD YACTB TOXA3ANA, TTO (PHHCKIC KOLICIH HMCIOT OCHOBA-
HHEX CTATAaTh, YTO 373 92CTH CTPYKTYPH CIOXCHA IOPOZAME HAHGONCE PAHHCErO KaPETbCKOIo

. koumnekea "Canna®. A 370 03HadaeT, IO ENCpHAL TacTh CTPYKTYPH MOXCT OK13aTECT HE

cnnxmEnoproft, a Kynmomosmmmo, spommposaHHof xo YPOBHS COBAfAPBHHCKHX RN
UNBARPDHHCKAX ByAXaHETON. Pemenne mpofiemu mpeacranticres ROCTETOYHO onpeicncH-
HEDE CODMCCTHOC HIYYCHHE Eocif CTPYKTYPH QUHCXIME E poccmifcKIME Teavorsiar.
Iloxa crabo H3y9eHa R cTpaTHIpAdES BEpXHErO oTmena K3pSTHE, - TOMHHICKOH I DX-
HONmSYCHIcKCH cepmil, - B CRE3N ¢ muoxoit cOHATCHHOCTBIO B GnoxupoeanHo#, croxHod mx
crpyxrypoif, ocofcino n F)xuomeucurexoit mopsome. Teu He mees, OpCANpUHEMACMELC
YCHIAL 00 HIYYCHHIO 3TEX PailOHOB NPHHOCST HOBME AKTH, KOTOPHC BCCASOT HAACKIY
Hi DOSMOTHOCTS HpPOIPeCcd B PCHICHKE JTEX OpoflIciiNX DOMpOCcos Crparmrpadmi
Hecuorps Ha gocratomio XOPOIYI H3IYICHHOCTS Paspe3on MOYMHEr0 OpPOTCpo3ot, HX
KOPPEASUNA 3aTpyAHcHA. OfHON A3 OPIIHH SRANCTCE IHATHTCISHAY DATHATEHAS HIMCH-
THBOCTH OTNOXCHAM, CHOPUHPOBAHHNX B KOHTHHCHTANBHHX H KPRGPCKHO-MOPCKAX YCIO-
BHSX, YTO HC MO3DOSACT YBCPCHHO NPHMEHNTh ANTOCTPETHIPadHUCCKRe momxonH. ['coxpo-
HONOrAYCCKAX AAHHHWX OYCHS Mano. B cBI3m ¢ 3THM ORHHM HI CAMHX XNCKYCCHOHHWX BO-
OpocoB CTPRTHrpaduu noytHero mporeposos Komsckoro momyocTposa, no-suguMony, Gy-
JCT OCTABATHCA BOOPOC O COOTHOTICHAH oTNOXcHHH m-osoB Pmbawuit ¥ Cpexumit. Peme-
HAC €ro, BEPOATHO, KPOCTCA B yToWHcHHR Habopa muxpodurodoccmanit B oTIOXeHRSEX I-
coa Pufausero, a Taxme B HIyScHEH J0HM COWICHCHHE NODQT THX KOMIIEXCOB.
JAmcxyccHOHRNM SBIACTCA H OTHCCCHHC 06pasoBaHmit BepxHeit wacTH paspesa KysKaH-
cxoit n myxanckoif cBET K eepxHeMy prden mim eenny. Ilo nabopy MmxpodHTOodcceRIni
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[1E HEX OOpCRCIcH BepxHepReicxuil Bozpact, HO 1O XGPAKTCPY paspcia H JETONOTHYC-
CXHM MpH3HAKAM OHM CXOMME ¢ DCHICKMMN NOpOLAMA rpyoos Tansgucpy b Hepeermu
Koppensuus ommoxeuuii Tepckoro E Bapeuucsomopekoro  pobepexuil  ®B3-33  EX
WIQTEDOSZHHOCTH  Cchuac BOIMOKHA TQILKO HZ OCHORC MKEKPODHTONOTHICCKOTO  aHATH3IE
MpobreMu TeaNOTHE panncAokcMOpRHECKEX EHTPY3XBHWX OOPOR Tax XC, K2K E
CYOpaKpYCTATBKAX, CBA3IHK, B OCHOBHOM, ¢ OTCYTCTBHCM BO MHOTIX paifoHEX CTpOrEX
ASHHKX O IPaHRIEX B COCTaBe KOHKPCTIHX MACCHBOR, & TAXXC 06 HX H30TONMHOM BO3pAacTe.
$10 OCGOCHHO HarAANHO MPOABAKCTCK OPH OIHAKOMICHHH C EaprorpadHucCKUME T
JATCPATYPHHMHA TaHHKMME no MypMaHCKoMY 610Ky, CHOXCHHOMY MOYTH NEAKKOM TOABKO
WIYTOUNYCCYRMA 0Gpa3oBanAsKE. MMCHHO 3T TCPPETOPHR HYEA3cTcA B NCPBOOUCPCAHOM
HEPCKEDTHPOMAMYH A OCHOBE YKAJMMMLX BAINIC MPKHUMIOS H H3OTOLHON [ETHPORAHMRA.
BonpimHe TPYAHOCTK CBR3AHH ¢ DaCWICHCHHCH apyeiickax TpaHHTOHZoE. B mepnym
OUEpEAB, STC OTHOCHTCE ¥ CAMMM PIHHUM QHOPHTaM, [LIarEOTpaHITaM, TOHLIHTAM ¥ 3B-
aepSuram. [IparouMepiocTs EX DHASICHAT E3 Epesuciimero  gyrRAaMenTa KOMEHA GHTE
HOXTESPRICHA NOTOXHETCILHEME MEOXPOKONOTRICCKIME HCCICOBHIAMM. Tipr 2TOM MO-
%er SIETh pemeH Bolipoc 06 KX OTHOCHTENBHOM 06BCME: CIOXHCCTH B ITOM IIZHE cymecT-
BVIOT E-i8 GQTBIIONO CXOACTBA OODON [R3HOBOSPACTHEIX TPAHHTOMNHEIX KOMIUICKOOR.
) TpebyeT NOXTECPRICHEA EATHPOBAHMCM E DHJICICHEC NPOCTPAHCTRCRHO Pa3odICHHEE
camMocTosSTEIbMMX [260p0-2HOPTOSHTOBREK {panuenpotepotoiickix) H rabbpo-nabpatoprro-
skx {Ho3aReapXcHckax) xoMmickeos. [lo HepabM DONYICHH IATHPOBKE, YKA3WBAOMHE Ha
TG, TT0 EX CTANCRISHEC CODMajact ¢ obpasoBIHICK OCHOBHEIX PacCHOSHIINX BHTpYsuk,
mpwsen maccur Pnamioro Xpe6ra pojnax Ha 40 MmHeT mO3THEC 1 OHTErOpCKOTO ILIFTO-
Hz. BTO EMECTC ¢ REFHHME O CXOXCTES CTPOSHES E COSTABA UOPOL H MERCPWIOR ITHX ABYX
MACCHBOB TOIROARET AVMaTh 05 WX reHermyecckoM poactse. Ipepcramigercs HEOOXOARMBIM
[ATEPOB2TH rabbpo-2HOPTOINTH BSPXHEX HacTcll paspe3a MaccHBod Tanckex u $eaoponoit
Tyizp. B Momucropokon MAYTOHS JTHX DOPAL HA COBPEMCIHOM IDOSHOHHOM (C3 HCT.
K coxanchiio, OKS HET HAZCEHKX ICOXPOHOIOTHYSCKHX RAHIBK 00 MCIOUHHK GOPG-
AgM STYARMCKO-KAReDHECKOT0 MATMATHYECKOD HHKIA H ACCONMHPYWHM ¢ HEME menoy-
HHM TPaHUTaM B DONHGOPMANNOHHOM MAacCHBS Tpexsxa-Bupuee. JlaTnpoBaHEc 3TEX
IPAHETOB PEIIET BOUPOC © BOIMOXHOM CYMECTBOBANHER B PETHOHC XDYX PasHOBOIPACTHRE
IPYAN MENCHBX rpummor. Tagkos NPEIMQNOKSHAC NABHO BHCKASHEACTCR  ICQMIOIEMI.

B 2aKMI0YCHRE MH BHPAaKaeM HAZCKLY, 970 0GOGINCHHE CCONOIHYECKIX METCPRAIOD OO

Konsckoumy pernouy B suge nannott Kaprst mpcmraba 1:500 000 u obosnatueHKe OCHOBHHX
NpofieMHNX BONPOCO3 OTKPHBACT BOIMOXKOCTH [aA boyicc TCCHOIO COTPYAHHYCCTBA
MEXXY POCCHACKHME ICOJOTaMy I ICONOraMK CCBCPOCBPONCHCKIUX CTP2H C NENbI0 PEIICHHE
obmux mpofieM perEOMATHHOK rearormm Becro Barruifckoro ImHTA.

g0

INTRODUCTION

A long-term activity of various geological industrial enterprises and scientific institutions
carried out in the north-castern Baitic Shicld has resulted in that large mapping data is avail-
.able now. The systematization of geological mapping material carried out uader the leader-
ship of E.D. Chalykh made it possible to compile 2 geological map of the Kola peninsula of
a scale of 1:200 000 comprising practically ail geological mapping data from other geological
maps of different scale. Based on it, in 1988 a geological map of the Kola-Karelian region of
. a scale 1:500 000 was compiled at the Sevzapgeologiya industrial-and-geological association.
Taking into account the fact that there accumulated a lot of such materials at the Geological
Institute of the Kola Science Centre, the Russian Academy of Sciences (KSC, RAS), condi-
tions have been created to compile a new map representing both the modern level of geologi-
cal knowledge about the region and a sct of basic problems the solution of which could en-
sure a considerable progress in researches and geological surveying. The dmlobment of new
legend principles was caused by the necessity to present more completely the region's struc-
ture by the simplest and most visual way. The preference was given to the presentation of
large natural geological bodies distinguished by their dominant lithology and certain stric-
ture, which makes it possible to compare the Geological Map of the Koia region with those
of the northern European countries.

The Kola region is mainly composed of Prccambrian rocks. The only cxccption are
Palacozoic ring intrusions and coeval to them volcanic-scdimentary formations in the
Lovozero and Kontozero Lakes arcas. Early Precambrian rocks are characterized by different
intensity of metamorphism. Their primary composition and origin have been reconstructed
with a different degree of rclinbility, which is to a certain extent presented in the Legend.

The structure of the north-castern Baltic Shicld is heterogencous. Distinguished is a set of
large blocks having different stratigraphic sequences and specific structural features, which is
the basis for the tectonic subdivision to be made. The subdivision scheme is given in an insst
map to which the reader should refer to while reading the Note. Within the Belomorian
Folding System it is expedient to distinguish such domains as the Terskaya, Belomorian and
Kolvitsa-Laplandian® ones which are considered to be independent zones. In each zone,
there is a stratigraphic sequence, peculiar to it, and for the zones are separated by faplts, it is
necessary to comrelate these peculiar sequences and to distinguish regionally spread units.

_ Because of the limited volume of the "Note, references are mainly given only to new and
gencralizing works, in the latter the rcader can find all references to original papen

The authors are grateful to their colleagnes AA. Arzamastsev, V.V. Borisova, ALN.
Vinogradov, A.N. Korobeynikov, V.V. Lyubtsov, V.Z. Negrutsa, and LV. Chikiryov for
fruitful discussion of a number of main problems about the structurc of certain geological
objects. Most appreciation is given to V.R. Vetrin, V.F. Smol'kin, and Yu.A. Balashov for
penmission to usc primary material and for helpful consultation. We appreciate Mirs. 5.0, So-
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kolova for transiation and preparation of the Note for publishing in English. All responsi-
bikity for the frithful translstion of geological terms and idcas lics with V.V. Balagaasky.

 BASIC THESES OF THE LEGEND

Traditionally, all the large geological bodies in the Kola peninsula were distingnished as
groups and formations for volcanic and sedimentary strata and as complexes and massifs for
plutonie socke. In this cass it is necessary to know their whole volume and lithology. On the
Map presented are the geological bodies of certain lithology which do exist and differ from
adjacent bodics in lithology and suncwre, their boundaries being well defined.

The Legend comprises columns of voleanic-sedimentary and intrusive rocks that arce situ-
ated in them according to their stratigraphic position and icolopic dates. The lithological co-
mplexes correspond to groups and formations which are usually subdivided into smaller
bodics depicted in the columns by the colour corrcsponding to their predominant lithology.
The geological bodics of uncertain origin arc skown in an intcrmediate position between two
main columps - supracrustal and intrusive. As to the sequencss that comsist of high grade
metzmorphic supracrustai rocks, in which it is impossibls to determine the top and botlom of
the layers, their present sctting is shown in the Map, and their position in the column docs
ot mean their stratigraphic interrslations. They arc nop-stratified and their primary position
in the scction is cbscure, though many of them arc supracrustal. The celours of the
geological bodics of uacertain origin are indicative only of their predominant Lithology®.

Non-stratified high-grade mctamorphosed complexes are cstablished at two levels. We
believe that the lower non-stratified complex rocks overiay only the bascment rocks as sug-
gested by their general geological position in the Belomorian Zone. The upper level is rele-
ted to the Archasan-Proterozoic bommdary.

" Rectangles with rock symbols are arranged in the column secticns by three ways. The
rectangles arc contiguous to cach other forming a united sct in cese the stratigraphic interre-
lations are deterined between the geological bodies represented by these rectangles; natrow
clear spaces between them mean that the stratigraphic interrelations are not determincd and
their position reflects the authors’ interpretation as to the stratificd complcxes. Broad clear
spaces indicaie regional unconforinity or uncenzin position of geological bodies within the
non-stratificd complexes. This common rule is also applied to the murual position of the in-
trusive and voicanic-sedimentary rock columns. Additional symbols are used to sliow geolo-
giczl objects of great importance and they are designated as out-of-scale bodics.

The verical sets representing lithostratigraphic and intrusive complexes are built taking
inlo account their regional subdivisions and isotopic data on representative geological obijects.
On a chronostratigraphic level, known are objects of the Archacan, Protcrozoic and

* _ 1 believe that felsic granulites (Legend, No 82) should be also related to bodics of non-
determined origin as they arc lower crust rocks mcpeatedly metamosphosed. Their supracrustal
nature has not been proved, and the latest geological map compiled in Norway in 1992 relates
themn even to phttonic rocks (editor).
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Palacozoic age excluding the thcmary formations which have not been shown in the Map.
The Archacan con is represented by the Lopian Complex supracrustals. The Proterozoic con
is widely represented by the Lower Proterozoic (Karclian) supracrustals. The Sumian and
Sariolian formations are distinguished at the bottom of the Lower Proterozoic scquence, and
_they are overlain by the Jatulian and Ludikovian formations. In Finland, the former corre-
spond to the Lower and Upper Lapponian rocks and the Latter - to the Jatulian rocks, which
arc subdivided into three members. Recently, Finnish geologists have suggested a three-mem-
ber subdivision of the Lapponian formations and consider 21l the Jatulian deposits in north-
e Finland as the Upper Lapponian formations. In this scheme, the Kola Sariolian should
comrespond to the Middle Lapponian in Finland. The section of the Karelian Complex is
completed by the Kalevian rocks compared with the strata of the Svecofennian Supergroup in
Finland. The Upper Proterozoic formations are represented by the Riphean and Vendean
rocks, and the Palacozoic formations - by the Devonian and Carboniferous rocks.

Archacan rock isotopic dates are within the age interval of 2930-2556 Ma [i, 15, 17, &5,
67). Dating was carried out of the representative geological formations, i.e. of the Kola-Belo-
morian complex paragneisses in both Kola-Norwegian and Belomorian zones, of metavol-
canites of the Archaean greenstone belts overlying them, of tonalitic, trondhjemitic, and gra-
nodioritic (TTG) gneisses whose bascment was supposed to be of Early Archacan age, i.c. of
all thosc formations which occupy pmur.-.any the whole volume of the Kola Archacan. Be-
sides, cven modcl Rb-Sr and Sm-Nd ages of different granitoids from all the main structural

- zones of the Kola Precambrian do not excesd 2.95 Ga [65, 69, 70). Model Sm-Nd ages of

the paragneisses are the same, which shows the absence of Early Archacan components in the
scdimentary rocks primary for gneisses [75]. According to these data, all the Archacan rocks
of the Kola region are related to the Upper Archacan formations®.

Geochronological and biostratigraphic data confirm the rightfulness of distingnishing the -
Lower and Upper Proterozoic rocks in the Kola peninsula. These data are published in a
number of generalizing works, and the principal ones are presented in the Legend.

It should be noted that the age of the basic layered intrusion in the General'skaya
Mountain (2453+/-42 Ma [10]), on the eroded surface of which bedded are the Axhmalakhti
Formation conglomerates as well as the age of the first volcanic unit of Pechenga (233&*-/-38
Ma [7]) are indicative of the post-Sumian age of the Pechenga sequence.

The Palacozoic age of alkali and alkali-and-ultrabasic massifs as well as of non-meta-
morphosed volcanic-and-sedimentary rocks, whose outcrops arc spatially connected with the
Lovozero and Kontozero massifs, is determined both by isotopic and flomistic data.

* - according to formal geochronological points of view such a conclusion is, perhaps, competent,

but taking into account the fact that the basement complex was related eardier even to the Lower

Archacan and only the Lopian was rclated to the Upper Archacan, then it should be necessary to

;al] the rocks of the basement complex as the "Prelopian® or cven as the Middle Archacan ones
fitor),



LITHOSTRATIGRAPHIC TERRANES
Archzess  Ersthen
Base=zert Complex

According to the first report on the geology of the Kola peninsula, related to the oldest
formations were the supracrustal rocks of the Kola Group, ic. gamet and micaceous
gneisses, which were intruded by Archacan pyroxene diorites and oligoclase granites [51]. At
the ssme time to the oldest formations of the Belomorian Zone related were the supracrustal
formations of the Belomorian Group among which the predominant role was atiributed to
gamet and biotite gocisscs [61]. Data on the diorites and granites collected during the after
wer period confirmed the conclusion that these rocks, united into a single tonalitc-trond-
hjemite-granodiorite association, are intrusive into the Kola Group supracrustals [9). Never-
theless, later an idea was conceived and widely spread that the rocks of this association in-
cluding cffusive formations compose the basement of the Early Precambrian rocks of the
Kola peninsula and are identical to the TTG rocks whose age is more than 35Gaf13]. A
further development of this ides resulted in distinguishing huge masses of the rocks of the
given association, which became known 2s the Early Archaean association of the primordial
granitoids {42}, in ezch zone of the Peninsula. ‘

In the 1950s-1960s the research works and geological surveying resulted in a subdivision
of the Kola Group into two units. The lower one includes biotite gneisses (honblende-bear-
ing ones as & rule), with amphibolites being sharply subordinated to them. The upper one
includes various gneisses, amphibolites and banded iron formations, with gamet and sifli-
menite gnsisses being predominant. An idea was also stated that the lower formations lic on
an ultrametamorphic basement which is composed of different felsic gaeisses (sometimes with
relics of supracrustal rocks) and pyroxene diorites [18]. The analogous works carmicd out in
the Belomorian Zone confirmed the lowest position of the Belomorian Group rocks. It is
correlated well with our geological observations and geochronological data on the lowest
position of the Kola and Belomorian groups supracrustals [1, 17, 32, 65, 67)]. Of most prob-

ability is the same situation in the Keivy and Terskaya zones where the rocks of the lowest
levels of the Belomorian Group are related to the lowest Archacan formations, os well. At the
same time, the status of the oldest rocks should be preserved for some rocks which were dis-
tinguished earfier in the Early Archacan association of the primordial TIG rocks,

Model Rb-Sr and Sm-Nd ages of garnet and biotite gneisses of the Kola and Belomaorian
Groups including orthogneisses are within a rather short age interval and do not exceed 2.95
Ga when zircon ages are about 2.85-2.93 Ga [1, 17, 32, 65, 67, 70, 75). Hence, the deposi-
tion of thick sedimentary strata that were transformed into the garnct gncisses, and the mag-
matic activity having resulted in the emplacement of huge masses of rocks that were original
for the biotite and hornblende-biotite gneisses, took place practically, simultancously. At the
same time, it is obvious that a basement complex cxposed on the surface is necessary for ac-
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cumulatirg the thick garnet gneiss units extended in different zopes up to 100 km. Jedging
from a3 sedimentary _p_rotnlith of some gamct gneisses, and by their model Rb-Sr and Sm-Nd
ages (not more than 2.94 Ga {1, 75]), as well as by absolute predominance of tonalites,
trondhjemites, granodiorites, and/or their effusive analogues in the oldest conglomerate peb-
‘ble, this basement is close in composition both to the primordial granitoid association aad to
the units of biotite and biotitc-homblende gncisses. So, it is logically to put these TTG units
in the lowermost part of the Early Precambrian column section of the Xola peninsula

though at present we have no direct obscrvations and isotopic data whether they arc olt.ie;
than the gamet gneisses.

To summarize, the presumed bascment in the Kola-Norwegian Zone is composed of the
formations of the lower unit of the Kola Group, i.c. the biotite and more rarc hornblende-
bearing gacisses with sharply subordinated amphibolites. In the Belomorian Zone, it is com-
posed of various felsic gneisses of the Belomorian Group with the exception of the Chupa
Formation gneisses as well as of amphibolite units distinguished from the Belomorian Group
as younger formations [6]. In the Terskaya and Keivy zones as well as the Murmanskiy
massif, the bascment consists of a part of orthogneisses related carlicr to the TTG association
of the Seamian hasement.

Thus, like in other Precambrian shiclds, the predominant part of the Kola Precambrian
basement is composed of the so called grey gneisses of tonalite-trondhjemite-granodiorite
composition. They contain a very small admixture of hornblende gneisses, thin layers of gar-
net-biotite gacisses, somctimes with kyanite or sillimanite, very rarc observed were meta-
gravelstones or other in:lmsedimcnm:y rocks. Thin amphibolite bodies arc more often met,
but their volumc is also insignificant. In the Kola-Norwegian Zone, the layers of biotite-and
magnetite-bearing amphibolites are charecteristic of these gneissic formations, with their
share being less than 1 per cent of the whols volume of the formations. Everything said above
allows to adopt the view point mostly completely proved by the data obtained in study of the
Kola Superdeep Borchole - the KS-3 [4] that these gncisses originated from thick uaits of
andesite-dacite and dacite effusives, which contained thin layers of sedimentary rocks
through all levels of their section. It is these felsic metavolcanites that have the oldest age of
2930+/-52 Ma yiclded by zircon [17]. No doubt, thesc units should also contain phitonic
rochcoevallomecmnmﬂﬁmmumummmﬂyspmdmme&lmm
Zone and iess - in the Kola-Norwegian Zone.

In the Terskaya and Keivy zoncs 2s well as in the Murmanskiy massif these units are
rather homogencous and practically do not contain rocks that could be confidently consid-
ered as metascdiments. The presence of homblende-bearing gaeisses in limited guantity as
well as of amphibolites of uncertain genesis is typical for them. At the same time, in the
Terskaya zone, these units are characterized by a banding due to an alternation of leucocratic
and mesocratic varicties of biotite, epidote-biotite and hornblende-biotite gneisses with bands
of up to 50 cm thick and of significant length.

Somctimes, the homogencous units compose large structural forms, similar to domes or
brachyforms whose contours werc changed, to some cxtent, by later deformations. Such a
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sitoation 1s characteristic of the Terskaya Zonc and Notozero Lake arca. In the marginal
parts of these structural forms, observed is an increased content of thin layers and lenses of
amphibolites. So, thesc units should be considered as non-subdivided volcanic and plutonic
formations among which intrusive rocks apparcntly predominate over cffusive rocks and
sedimentary rocks are prectically completcly absent [14].

In the Kolz-Norwegian zone, the basement complex rocks were metamorphosed in both
amphibolite and graaulite facics, with granulite assemblages predominating; in all the rest
territory mineral asscblages of amphibolite facies arc observed. ’

In conclusion, it should be emphasized that inspite of the fact that the bascment, distin-
guished by us, is similar lithologically to the Saamian bascment of the Kola Precambrizn
distinguishea earlier [13}, it differs from the latter in principal. Firstly, the major part of the
basement complex in question consists of other gneissic units, which as it was mentioned
above are intruded by so called "Saamizn® granitoids. Sccondly, the formation of this com-
plex is not considered to be an independent significant event, but it is related to the initial
stages of the Late Archaean geological cycle during which the accumulation of the Kola and
Belomorian Groups supracrustals and the cmplacement of huge synkinematic intrusions of
the granitoids end diorites of the Central Kola and Vezha Tundra complexes acd cocval
other plutonic rocks have cccurred, and the metamorphism of all the rocks under granulite
and amphibolite facics conditions took place. An znalogical point of view on the carly stages
of the development of the Kola-Norwegian zong, in particular, was stated carlicr [1}.

Noa-Stratified Terranes
Kola-Belomoriarn Complex

The oldest supracrustal rocks of the Kola peninsula and those of the adjacent part of
Karelia were originally distinguished as the formations of the Archacan Kols and Belomorian
Gsoups which were later united into the Kola-Belomorian Complex [13]. As to the origin of
these rocks whose substantial part is represented in both Groups by garnet gneisses, the con-
clusions made by A.A. Polkanov [51] and V.M. Timofcyev [61] are also valid at present, who
considered them to be metamorphosed sedimentary rocks. The mostly forcible argument is a
distinet graded-bedding texture often observed in these gneisses as well as their specific
chemical composition. So, we consider them as before to be the Archacan metasediments.
The rocks associated with them and having lost their original structures are supposed to be of
the same origin.

Many studies have shown that the Belomorian Group rocks have undcrgone an intensive
and repeated metamorphic and deformational reworking that resulied in many cases not only
in disappearance of their primary features, but it has become impossible 1o reconstruct an
original stratigraphic scction even in a small domain not speaking about where the top and
bottom of the section are. The intensity of this reworking makes it impossibie to determine
the original co-relations between the geological bodies distinguished. This is just the main
reason why all the stratigraphic schemes of the Kola-Karelian region are contradictive and
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sometimes cven completely exclude each other. At its workshogp held in the early 1993 in St
Petersburg, the Joint Regional Stratigraphic Committee on the North-Western Russia cdrmit-
ted the fruitlessness of the atterapts underteken stratigraphically to subdivide such rocks as
Kola-Belomorian supracrustals, which we unite into a non-stratificd complex acd call it as
before the Kola-Belomurian one. When its lithology is described, the ierm “unit” is nsed,

~with the position of distinguished units in the column scction of the Legend having no

meanng. ;

The conclusion has been made above that the Kola-Belomorian rocks lic on the base-
ment complex and their izoiopic ages are the oldest for the supracrusta! formations of the
Kola Archacan. Hence, they should be situated at the bottom of the stratigraphic sequencs of
the Early Precambrian of the Xola peninsula. The primary interrelations between rock units
of the Kola-Belomorian complex that form real geological bodics and arc skown in the Map,
have been undetermined.

T&2 =it of micaceons and gromet-miccecons grsizesz. It was established zs far back as
twentics, that garnet, sillimanite and kyasite gneisses are widely spread in the Kola and Be-
lomorian zones. The analysis of geological mapping data obtained later has shown that these
gneisses sharply dominate through all the arcas of the Kola Group rocks extension 2nd are an
important component of the Belomorian Group. They sre the oniy zocks that often wmp_nse
large bodics having distinetly reproduced bounderics. As a result, in both zoaes as weil as in
the Tesskaya onc, distinguished are terrigenous units that arc mainly composed of gamet-mi-

_ caceous (garnet) and micaccous (biotite and two-micaceous) gaeisses. We decided it to be

sensible to give these imits their own names in any particnlar case bearing in mind that they
form a singic lateral set shown in the Legend.

In the Kola-Norwegian zone, this unit is composcd of gamet-biotite gneisses containing
sillimanite and cordicritc, sometimes kyauite and more rare staurolitc, In many places, in a
sharply subordinated quantity observed are two-micaceous, biotite, homblende and biotite-
homblende gaeisscs as well as amphibolites (including gamet ones), hornblende-pyroxenc,
homblende-magnctite and pyroxenc-magnetite granulites and banded ironstones. In some
arcas, these subordinated rocks were segregated into independent units, but cven in maps of a
1:200 000 scale they form smail isometric fields within the gamct gneiss unit, their location
being irregular. So, all the rocks mentioned above are united into a single unit which is prac-
tically identical to the garnet gneisscs unit by A.A. Polkanov apd to the upper unit of the
Kola Group according to later stratigraphic schemes. It is corrclated well with the gamst
guciss umit that underlies the Proterozoic rucks in the KS-3 section in Pechenga. It is called
as thz Velshpalkkhk for it is close lithologically to om¢ of the Kola Group formations having
the same pame [18]. Metamorphism of the Volshpakhk unil is zonal and its grade ranges
from amphibofite to granulite facies. '

In the near Imandra region observed is the absohite predominance of garmet-biotite
gueisses in the Volshpakhk unit, somctimes with muscovite, Xyanite, sillimanite, and
cordicrite. Banded ironstones, amphibolites, and amphibole gneisses are obssrved thers rather
e,
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Several units of the same litholegy are distingeished in the KS-3 section. The thickness of
the unit, underiying the Pechenga Lower Proterozoic rocks, is close to the total thickness of
all other units {4]. The problem has not been solved yet, whether all these units arc parts of
ons unit whose alternation with biotite gneisses is conditioned by folding, by doubling the
szction 2s a result of thrusting, cte., or whetber they belong to the part of the Kola Group
section that is not exposed.

Ia the Pechenga-Imandre-Varzuga zonc to thd south of the Pechenga arca, biotite, gar-
net-biotite and kyanite-gamet-biotite gneisses (the latter arc very ofien observed together with
sillimanits or cordierite) compose rather a homogsncous umi similar lithologically to the
Volshpakhk unit in the area of Kuiskol'-Verkhneye Voich'ye Lakes. Rare interlayers of bi-
otitc-hornblende and hornblende gneisses are also obssrved. A fine graded bedding-like
banding of & flyshoid type is characteristic of many types of the gneisses. Earlier, all these
gneisses were united into the Vyrnim Group [69], that is why, the formner pame, e Pirubs,
is given to this omit. i

In the Belomorian Zope, garnet-biotite and kyanite-gamet-biotitc gneisses com
rather homogencous bodies of different dimensions and morphology. They are usuzlly of &
linesr form, sometimes are folded by strecmres of diffcrent orders, the synforms predominat-
ing among them. Somctimes in these goeisses onc can observe cordicrite, staurolite apd silli-
manite; two-micaccous and homblende-biotite greisses are comained in subordinaie quanti-
ties, and sheet-like bodies of garmet and feldspar amphibolites are obscrved very scldom.
Among the smphibolites, presented, probably, are rocks both thoss paragenctically related to
Al-rich gucisses and the yourger ones, tectonically or by any another way, introduced into
the scction of the non-stratified complex.

Some bodics have dificrent lithology. For instance, to the south of the Upper Tuloma
reservoir predominate two-micaccous gneisses with rare intercalations of biotite and biotite-
horblende gneissss with the exception of the N-S trending body on the Three Brothers
Mountain, which is mainly composed of gamet-kyanitc-biotite porphyroblastic gneisses. In
the Pirenga Lakes arca spread are fine-grained homogeneous biotite gaeisses, sometimes with
muscovite, gamet, cpidotc, snd amphibole. _

The Al-rich gneiss bodies shown in the Map were included into different formations of
the Belomorian Group - the Loukhi, Chupa, Kaita Tundra, Yona, Rikelatva, and somec
other formations [12, 29]. While mapping, they were rclated to the npper unit of the Group.
The Al-rich gneisses dominate in the Chﬁpa,‘{ona. and Rikolatva formations, so the most
extended body, which is practically the only one in the Kandalaksha and Loukhi areas, is
distinguished as the Chupa urit, and 2 set of large bodics in the Yona arca is'united into oz
Rikolatva uait.

The pnit of ortio- and parcgreisses, emphilolites and calciphyres. In the Terskaya Zone,
ir the middlc and lower stream of the Serga river, there is 2 unit that is characterized, first of
all, by a significant varicty of its lithology, i.c. metaterrigenous and metapyroclastic rocks as
well as specific calc-silicate and sulphide-bearing deposits are widely spread side by side with
basic and felsic metavolcanites. Homblende-bearing gneisses (horoblende-biotite, garnet-
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homblende-biotite, epidole-hornblende-biotite, sometimes with gamet) and amphibolites
dominate in the supposed lower part of the section of this unit cailled as 2= Sergnzoro. Mica-
cecous and gamet-micaccous (often with sillimanite) gncisses are often subordinate, some-
times obscrved are garnet-Xyanite-micaccous and sulphidc-bearing biotite gneisses. In the
~supposed upper part of this unit, biotite gneisses are of importance with thin layers and am-
phibolite lenses, the quantity of the latter reaching sometimes first dozens of per cents of the
unit volume. In generall, the amphibolites are uniformly spread through the whole section.
Alsc observed are thin layers of calc-silicate rocks, ic. those of "calciphyres™ composed of
clinopyroxeane, plagioclase, clirozoisite, seapolite and carbopate with the high pyrrhotite and
pyrite content. From petrochemical reconstructions, a wide spectrum of volcanic rocks i3
determined (from basalts to dacites [42]), whereas sediments are represented cnly by
greywackes.

In the Terskaya zone, distingnished is onc more nnit just of terrigenous lithology that is
composed oniy of micaccous, two-micaccous and garnet-micaceous gncisses, which sciac-
times contain kyarite and mere rere staurolite. The gaeisses chemically correspond to slightiy
differentiated sediments (greywackes and subgreywackes). This unit was known before as the
Chaparza Formation that is why this name is preserved. It builds up the ccniral part of a
large synform structure whose limbs are composed of the Sergozero umit rocks. It is supposed
that the Chapoma wnit is concordant with the Scrgozero cme and its relationship with
younger Archacan rocks is tectonic.

The Vyrmim, Chupa, Rikolatva and Sergozero units have been metamorphosed under
amphibolite facies conditions.

Tke exit of orti- emd paregneisses, cophibolites end bended ircnsionzs. In the most
south-eastera part of the Kola-Norwegian zone, seversi relatively thin bodies to 20 km in
length composed of various gneisses and amphibolites (or pyroxcne- and homblende-bearing
granulites) with intercalations of banded ironstones and (or) magnetite-bearing rocks were
mapped among exposures of diorites, granodiorites and trondhjemites. As garnet gneisses do
not dominate here, these bodies were united isto an independent unit similar in compositicn
to the Chedz-¥avr Formation of the Kola Group. It is sensible to give it the same name be-
cause it is in the Chudz-Yavr Lake arca that the main part of its exposure is concentrated.
This unit composes a tiny part of the Kola-Norwegian Zone; it is metamorphosed under am-
phibolite-to-granutite facics conditicns.

The Aunaea Uit rocks crop out southwards from the Pechenga arca. It is analegous 1o
the Chudz-Yavr unit in composition and was known carlier as the Anpama Group {60]. It
has a highly layered structure changeable both in vertical and horizontal directions and is
composed of homnblende-biotite, homblende, biotite, two-micaceous, gamet-bistite
(sometimes with sillimanite, kyanite, and staurolite as well as graphite) gacisses with lenses of
banded ironstones and amphibolites. The banded ironstones form lenses of 60x300 m and are
spread only in the castern part of the expansion of this unit. Metamorphism of the Annama
unit has cccurred wnder amphiboliie facies conditions.
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Tie wnit of ortin- ond poragneives, emphifoktes end bazracedicte muemovelcsnites widh
Bezded iramerons gapesizs. In the pear Imandra region distinguished is a vait whose lithology
is close to that of the Chudz-Yavr unit. It differs mainly in dominating hornblende end bi-
otite-hornblende gneisses and metavolcanites whose composition vary from basalt 10 rhyo-
dzcite, and in the presence of economic deposits of banded ironstones. As a whole, its sec-
tion is various and is presented by the alicrnation of layers of hornblende, biotite-hornblends
and biotile gusisses with thin layers of banded ironstones and gamct-biotite gneisses, some-
times with staurolite or sillimanite. 1t is highly identical 1o zhz Oienya Gere emi? distiguished
carlier, that is why the same name is preserved. It is metamorphosed under high-T amphi-
bolitc facies conditions.

In all zones distinguished are small bodics whose Lithology is similar to that of the units
of the Kola-Belomorian complex. They are shown in the Map by the same colours; but the
proper names are not given to them.

Uncertaiz Ape Complex

This complex umites rocks that like the Kola-Belomorian {ormations cannot be properiy
stratigraphically subdivided, but they are in the stiatigraphic column scction beiween the Ar-
chacan and Protcrozois supracrustals. The main part of the complex is composed of the Lap-
iznd Granulite Belt rocks, which are considered by most geologists of this country to be Ar-
chaean in age, while isotopic age data by foreign rescarchers suggest them to be Eary Pro-
terezoic. The age of the basic granulites, which arc intruded by gabbro-anorthosites of the
Pyrshin in the esstern part of the belt and of the Kolvitsa massif in the south-castern branch,
is limited by the 2ges of these massifs, i.c. 2452 +/-7 and 2450+/-10 Ma, respectively [45].
In addition, the Laplandian granulites are related to non-stratified formations for it is impos-
sible to subdivide them in somc areas inio supracrustal and plutonic rocks, which is also
shown in the Legend.

Zhe mxnit of basic cnd intermedicte grenulites and exderbites. Thess rocks are character-
ized by an extremely high degree of shearing under granulite facics conditions up to the pres-
ence of ultramylonites, their structural zonation being distinctly observed, i.c. the degree of
shearing decreasss northwards while the intensity of granitization, charnockitization and en-
derbitization increascs. The formation of ultramylonites in the south bottom of the granulits
section observed is related 1o their thrusting southwards onto the rocks of the Belomorian
part of the Kola-Belomorian complex.

In the southern marginal part of the belt predominantly spread are basic and intermediate
granulites presented here by pvroxene and two-pyroxenc varictics, usually garnet-bearing,
which sometimes centain layers of felsic granulites, the so called eclogite-like rocks, and very

" scldom calciphyres. To the north all these rocks are replaced by dioritic gneisses that are
amphibolized and biotitized as a rule, and orthopyroxene and high-Mg garnet are sporadi-
cally observed in them. There exist two mutually incompatible view points as to the nature of
these rocks. They are considered to be mantle and (or) lower crust rocks tectonically in-
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truded into the upper crust (i) or ordinary supracrustal rocks (mainly metavolcanites [36])
undergone high strzin in high-P and high-T granulite facics (ii). In the last casc the basic
granulites and the rocks associated with them were united into the Ploskaya Tundra vnit, and
the intermediate ones - into the Por'va Guba onc [60]. We unitc thesc rocks into e
Laplondian complex inchuding both supracrustal and plutonic formations,

© Tke mnit of felsic granalites. The granulites of the Laplandian Complex arc replaced
northwards by felsic granulites represented by sillimanite-gamet-biotite and garnet-biotite
gneisses with subordinate biotite and cordicritc-bearing gneisses as well as by garnet-quartz
and hypersthene-bearing felsic rocks. They are usually niytonitized a2long their southemn
boundary. Fine graded banding found in them long ago (especially in the Finnish part of the
belt) and the peculiar chen:u'call composition as well as new data on the content of REE and
oxygen isotopes [16] testify that the protolith of these granulites has been of the sedimentary
origin®. They arc known as mctasediments of the Jazrijoki a=d Loxa pxits [60]. The names
are preserved also in the Legend. The felsic granulites correspond chemically to psammites
and morc rare to pelites, sometimes admixtures of volcanic stufl are distinguished [36].

e mit of micaceows, chlorite-amphibole crd carbomaceccs schists, amphibolites cnd
quarzizzy. It is located along the tectonic boundary between the Protcrozoic rocks of th=
Imandra-Varzuga Zonc and the Archacan gacisses of the Terskaya Zone. Earlier it was
known as the Pikamskaya Formation of the Lower Proterozoic [60] and is mainly composed
of mylonites and cataclasites. We believe that the presence of the Panarcchka and

" Peschanoozerskaya Formations of the Lower Proterozoic and Upper Archacan, respectively,

is possible here. Thus, this unit is a tectonic mixture of rocks of different ages, and poor
exposures do not allow if to be stratigraphically subdivided, but at the same time it is a real
geological body, which permits us to map it with the previous name as ie Fikarkoys it
Of most predominance in its lithology are chiorite-micacecous, epidote-chlorite-micaceous
and two-micaccous schists, sometimes with gamet, limitedly spread are amphibole-bearing
varictics as well as quartztes, -
carbonaceous schists and amphibolites with epidote.

ke zxit of two-rzicacesss and quarts-feldspar schists. These rocks are exposed along the
south-western boundary of the Pechenga Complex. They are weakly deformed and metamor-
phosed and are characterized by an obvious graded-bedding texture being indicative of the
terrigenous origin of the protelith. The unit composed of these rocks preserves the same
name as zhe Jalya emit It coosists of micaceous, gamet-micaceous, hormblende-biotite,
muscovite, chlorite and carbonaccous schists, quartzites and seldom amphibotite. It may be
Slgnian—Sariolia.n or Lopian in age (Kozlova, Balagansky, in press).

Stratified Terrawes

The Kola Archacan supracrustal units, besides the Kola-Belomorian formations, are

* - see foowrote on Pege 52
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composed in many arcas of gneisscs, schists and amphibolites, whose original peculiar fea-
tures are well preserved, which allows not only to determine the sedimentary-voicanic origin
of the protoliths, but to reconstruct their stratigraphic sections. It is due to such easily rec-

ognized mcizmorphosed sedimentary and volcanic rocks widespread in these units as con- -

glomerates, congiomerate-breccias, gravelstones, graded-bedded pelites, komatiites with
 spinifex texture, volcanic breccias, pillow lavas, and so on, ard so forth, whose textures allow
to determine the top and bottom of a section. The metamorphic complexes consisting of
such rocks can be stratigraphically subdivided on the basis of lithostratigraphic data, which
may bs indirecily proved by similarity of the column section recomstructed for a certain
complex by various researchers. Thus, the section of the Keivy supracrustal rocks metamor-
phosed in amphibolite facics was reconstructed as far back as during the after war years and
then it was only worked out in detail without any change in its main fcatures [63].

The sections of these complexes are similar to cach other, which makes it possible to
corrclate them and to make a single common section. As this is a deeper interpretation of
original data, which zre ofien ot sufficient, then stratigraphic schemes of various authers
differ in details and cven in principal points from cach other but they, nevertheless, are simi-
lar to each other as a whole. Thus, we may agree with the fact that the supracrustals have
been deposited during one sedimentary-volcanic cycle and have formed a single stratigraphic
scction [13]. At the same time, a number of preblems concerning the structure of some
complexes, the common scction and even their being possessed to this stratigraphic level re-
main open to discussion and need to be further studicd. )

The Upper Archaezn age of these complexes spread in the Xeivy, Kolmozero-Voron'ya
and Terskaya zones, the north-western Belomorian province and in other areas is determined
by both geological and single isotopic data availablc now. Many complexes unconformably lie
on the oldest TTG rocks whose pebble is usual in conglomerates of the units discussed [13].
In the Voche-Lambing arca found is pebble of the TTG rocks which had been metamor-
phosed and deformed before the supracrustals were accumulated [23], which testifies a re-
gional unconformity between them and the older Kola-Belomorian formations having under-
gone their first structural-metamorphic reworking simultancously with the TTG rocks. -

The sections of particular stratified supracrustal complexes in a generalized way are
shown in Fig.1*. The most complete and simply interpreted section is that of the Keivy
Zone. It is based on a section compiled by L.Ya. Kharitonov [63) who took into account all
the data obtained by the mid 1960s. In the common stratigraphic scheme of the Kola
Precambrian created in the Geological Institute [13], it is this section that has been taken as
a base to create the common scction for these complexes. The Keivy section is subdivided
into four levels which arc distinguished as the main ones in the common section as well.
Such a view point was proved as a whole by subscquent researchers [31] and is followed to in
the Note.

The bascment in the Keivy Zone is unknown. The first level (from top to bottom) is ter—

* - see Fig.1 on Pages 18-19.
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rigenous and is composed of deposits of the Koloray cad Kimewnwr Formatioers (Fig. 1).
Granitoid pebblics in conglomerates of the Kolovay Formation indicate that it scems to be
basal. These formations consist mainly of hornblende-biotite, biotite (somctimes with stan-
rolitc) and two-micaccons (often with gamet) gneisscs after sandstones and arkoses with
conglomerate lenses. Felsic voleanic rocks arc mentioned. The rocks of the second level are
sepresented by basic metavolcanic rocks with subordinate intermediate and felsic metavol-
canics as well as by terrigenous sediments of tir Poicherva Formation, which are supposed
transgressively to overlic the Kinemur Formation rocks, These are amphibolites, somctimes
metakomatiites, hornblende, epidote-homblende, sericite and other gneisses and schists, -
Among mctasedimentary rocks known arc psammites (garnet-biotite guceisses), gravelstones,
conglomerates and conglomerate-breccias, banded iron formations and iron-bearing schists,
carbonatic sediments. The third level is represented by felsic metavolcanics of &= Lebyazhka
amit. Here widespread are hastingsite and microckine-bearing gneisses that have bezn consid-
ered to be resulted from alkali metasomatic rewerking of the metavoleanics [26]. The scction
top is built up by terrigenous high differentiated deposits of tie Chervert, Vykitchart end
Pesteovaya Tendra Fermations represented by conglomerates, sandstones, inciuding quartzose
ones, pelites, psammiles, graveistones, aleurolites, marls and dolomites. They form the fourth~
level of the section scparated from the third one by the unconformity and weathering crust,
and for a long time they have been considered to be the rocks of the scdimentary cover of an
Archscan platform. ; :

The supracrustal scquence of the Kolmozero-Voron'ya Zone®, its basement being un-
known, has also well been studicd, nevertheless, there exist some dozens of its versions. We
have taken the version in which all the terrigenous sediments are related to the top of the
scction [30, 44]. It starts with £t Polros Fermctioa of basic metavolcanics of the komatiite-
tholetite suite (Fig. 1), but we do not exclude the preseace of some quantity of terrigenous
basal deposits related to the Lyavozero Group. Thess are amphibolites with relics of pillow
lavas and amygdales, sometimes they are ultrabasic rocks with spinifex textures. The Polmos
Formation corresponds to the sccond level of the common scction. Above it bedded arc
metavolcanics of the basalt-andesite-dacite suite united into #i¢ Verca'ypa Tendra Forratios
they correspord to the third level. High differentiated metasedimentary rocks of tke Chervirt
Fermurtia (the fourth level) complete the section. As a whol, this terrane is close to those of
the Latc Archacan greenstone belts [24]. Among age determinations the most real ones are
values of about 2.76 Ga (U-Pb 2ges of zircons from gneisses and schists) and of 2.65+/-0.06
Ga (Rb-Sr data on the same rocks) [48]. -

In the western part of the junction zone between the Murmansk Massif and Kola-Nor-
wegian Zone, in a kind of a narrow bend, exposed are basic metavolcanics with metakomati-
ite lenses with spinifex textures [19), intermediate and felsic metavolcanics, terrigenous rocks
arc presented as well. They are united into tte Ura Guba Formatica, are well correlated with
rocks of the western part of the Polmos Formation and correspond to the second level of the

* - it is ako known == the Polmos-Poros zone (V.V.B.).



common section. This formation is underlain by conglomerate-bearing terrigenous rocks that
have been atributed to the first level (Fig. 1).

The Upper Archeean stratificd supracrustals spread 1o the south of the Pechenga arca erc
distinguished as rocks of the Easkama Formazion. Its conlacts are tcctonized; interrclations
with other rocks arc uncentain. The formation volume is shortemed against that of the
Kaskama Formation distinguished earlier [60). In its lithology of most predominance are ba-
sic and felsic metavolcanics, terrigenous rocks are almost absent. As a whole, the Kaskama
section should correspond to the second level of the common scction, and its uppermost part
is probably related to the third level (Fig. 1). The correlation of the given formation with the
terranes in question is disputable.

The rocks of the Korva Formatiox spread along the south boundary of the Lapland
Granulite Belt arc related to the same level on the basc of a similar lithology and the scction
structure. They arc mainly represented by felsic metavolcanics and various metasediments
whose guantity increases to the top of the section with changing psammites into flysh-like
rocks. The formation comprises also garnet-diopside amphibolites spatially connected with it.
Since gamnet amphibolites that occur along the south boundary of the belt and a part of am-
phibolites surrounding the Korva rocks have been related to younger units, the volume of the
formation has been reduced against its former onc [60]. In the common scction, it corre-
sponds to the third level (Fig. 1).

Metamorphosed basalts, andesite-basalt, andesite, felsic voleanics, carbonatic rocks,
sandstoncs and guartzites , with andesite-basalts and andesites being.predominant, are exten-
sive in the arca framing the Imandra-Varzoga Zooe from the west. The felsic volcanics and
the rocks associated with them were united into the Arvarench Formation before, so it is ex-
pedient to preserve this name. More basic rock underlying this formation were united into
the Vite Guba Formation, but as this name has not been widely practised, we, like the geol-
ogists of the "Sevzapgeologiya”, consider them to be the rocks related to the Pyalochnaya
Formation which are expended here from the Terskaya Zone along the southern boundary of
the Imandra-Varzuga Lower Proterozoic rocks. The Pyalochnaya Formation is regarded to
the second level of the common section, the Arvarench Formation - to the third onc (Fig.
1), the latter being unconformably overlain by Lower Proterozoic rocks of the Kuksha For-
mation [49]. Nevertheless, the Archacan age of the Arvarench Formation is disputable.

The Voche-Lambina Formatioz whose rocks are exposed in the same area is composed of
four units [23). The first, lowest, conmsists of intermediate and felsic metavolcanics
(hornblende and biotite gncisses) and contains thin amphibolite bodics most of which are
dykes. The second unit is composed of basal conglomerates and thin amphibolite bodies
(metabasalts and metaandesite-basalts), biotite-homblende and biotite gaoeisses (intermediate
and felsic metavolcanics), as well as various biotite and hornblende gneisses with relics of
graded-bedded and gravelstone structures. The third unit comprises only biotite and hom-
blende-biotite gneisses (metarhyodacites) with solitary conglomerate Ienses. The fourth unit
includes terrigenous (mainly conglomerates) and volcanic (amphibolites with relics of amyg-
dales and pyroclastic texmres, rhyodacitic gneisses) rocks. Many conglomerates are tuff-con-
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glomerales, a pyroclastic admixture is also usual for other terrigenous rocks. The section of
the formation corresponds to the third level of the commeon section (Fig.1). Model Sm-Nd
and Rb-Sr ages of metarhyodacites do not exceed 2.76 Ga, whereas their Rb-Sr systems have
been closed afier the fisst metamorphic event 2.53+/-0.03 Ga ago [65, 69].

~ Ike Yema Comwplex is characterized by alternation of fine- and coarse-banded amphibo-
lites (tholeiites and their pyroclastic analogucs) with biotite-hornblende and hornblende
gocisses (andesite-dacites). In the amphibolites presented are sheet- and lens-like bodies of
ultrabasites , i.c. pyroxenitic and peridotitic metakomatiites. Terrigenous rocks are extremely
rare here. Almost the whole Yona section corresponds to the second level of the common
section; felsic metavolcanics completing the section are regarded to the third level A felsic
metavolcanic rock sample has been dated and a concordant age of zircon is 2778+/-4 Ma
(Pozhiienko et al., unpublished). Since this age is very close to a model Sm-Nd age of the
same sample [70], it is considered to be the age of volcanism. The Yona formations arc sepa-
nated from the bascment and the Kola-Belomorian rocks by an unconfermity.

Tz Irirogora Formatics section is similar to the Yona Complex one (Fig. 1), its lower
part corresponds to the second level of the commen section, and its upper part is related to
the third one. This sequence is completed with terrigenous rocks, small quantity of whicli
being observed through the whole scction. The Irinogora Formation rocks had been accumu-
lated on the deformed and metamorphosed basement and after their first metamorphism and
folding they werc disconformably overlaid by the Lower Proterozoic basal formations {5].

A rather full section of supracrustals under consideration is reconstrcted in the Terskaya
Zonc (Fig.1). In its bottom are terrigenous sediments, ic. gneisses, mainly homogenecous or
with a poor banding, sometimes with gamet and muscovite, seldom with kyanite and stauro-
lite, with rare layers of muscovite-quartz schists and micaceous quartzites, hornblende-biotite
-schists and amphibolites with a lens of conglomerate-like rocks observed by L.LIvanova in
the Munozero Lake arca. Graded-bedded two-micaccous and gamet-micaccous schists pre-
dominate in the upper part of this section. These rocks are related to b Peschanoozerstaya
Formation corresponding to the first level of the common section. The basic metavolcanics of
the Pyalockzaya Forrzaticn with interlayers and lenses of intermediate and somctimes ter-
rigenous rocks occur higher; they fill narrow synforms between domes and brachyforms in
the basement complex. Metasedimentary rocks of the Wpeokaya Zemlya Formation presum-
ably occupy the uppermost position in this sequence. These two formations correlate well
with the second level of the common section. Model Rb-Sr sges of felsic metavoleanics and
metaandesite-basalts are 2.77 Ga, whereas their Rb-Sr systems have been closed 2.55+/-0.09
Ga ago, with this closure having been connected with the termination of regional metamor-
phism of these rocks [63].

In conclusion, let us consider the structure of the common scction. The rocks of the first
level are spread locally; they arc established only in the Keivy and Terskaya zones and repre-
sented only by terrigenous rocks including conglomerates with TTG rocks pebbles. They are
supposed to lic just on the basement. To this level also related is the Kislaya Guba Formation
due to its basal position in the section of the Munozero dome. The second level is the
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marking on¢ - only here the most part of the section is built up by b‘asic mk@m and k?-
matiites with which intermediate volcanites are associated; this association being plmcnt in
all the zones and areas. The third level is also the marking one duc to sharp pmdomm of
felsic volcanics over all rocks and its rocks are expensive cverywhere with the exception of
the Ura Guba area. The volume of volcanics of the sccond and third levels build up the pre-
dominant paft of the common section. The fourth, uppermost level is comp.oscd of terrige-
nous rocks whose original material is of high degree of differentiation. On tlns level observed
is the redeposited deep chemical weathering crust as well as an unconformity between these
rocks, on the onc hand, and the third level formations and the basement rocks, on th: other
hand. The rocks of the fourth level are spread rather locally and established for cerain on.'ly
in the Keivy and Kolmozero-Voron'ya zones where they are deformed strongly enough but in
general they lie gently. They occur also in the eastern part of the Imandra-Varzuga ?onc. It
is quitc possible that the terrigenous sediments that complete the Terskaya Zone scction, lll.c
Korva deposits and others thinner units having no proper names m?y bc regarded tu‘ this
level. Also it can not be excluded that the Al-rich rocks of the Yaurijoki and Lotta units of
the Lapland Granulite Belt having the uncertain position between the Upper Arch,wm and
Lower Proterozoic in the Legend might belong to the fourth level, too. In u‘:onch:s: , the
basal parts of the stratified complexes are lithologically close to pamsn::s?m par?s of the
Kola-Belomorian Complex, so it becomes difficult to relate any parl.icm?r unit to_tlns or that
complex, and a decision adoptediscondiﬁonalasitisinmecascmlhmz‘mshyaﬁnba
Formation. Is is clcarly shown from Fig.l1 and the description of the .s?cuon.s that mey
change also laterally. We suppose it to be due to a zonation of the conditions under wt.nch
sedimentalion and volcanism took place and to the cxistencc of several types of the sections
13, 31} '

” tﬁz:ul.::p::pfcm clins:dcred are obviously volcanic with the homodromic cvolution of
volcanic processes. Locally and uncompletely occurring, terrigenons; rocks of the lower part
of their scctions indicate the initial stage of the subsidences that rapidly started to develop as
volcanic oncs. These complexes “are compatible with l.!_wsc of the greenstonc bclts,.lhnsc
extensive magmatic activity corresponds to the time interval of 2.8-2.7 'Ga ago both in the
Baltic and in other Early Precambrian shiclds. The uppermost, maus part of the
sections disconformably overlying the volcanic ome seems to be an independent stage,
compatible with the protoplatform onc. Gcochronological studics scem to a_mcnd somchow
the above scheme of the structure and correlation of stratificd supracrustal units of the Upper
Archacan, but we hope that they will not throw it into the mclting pot.

Lower Proterozoic Erathen B .

The Lower Proterozoic sequence is fully exposed in the Imandra.\rarzugf Zone, and
other Lower Proterozoic terranes of the region are well correlated with it (Fig.2)*.

* - sec Fig2 on Pages 24-27.
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The Kola stratotype of the Sumizan is situated in the castern Imandra-Varzuga Zone and
is represented by the Pumach, Kuksha and Seidorechka formations whose rocks form a suc-
cession of certain geological bodies with the established stratigraphic interrelations [33, 34).
The exception is the basal horizon of terrigenous rocks of the Purnach Formation. The au-
thors have placed it at the bottom of the Purnach Formation in both the Legend and Map.
Data available make it impossible to determine the position of this horizon properly becanse
it is situated northward of the Purnach marginal fault scparating the Sumian succession from
the sequence of the Malye Keivy area where there are no Jreliable marking layers for these
two sequences to be correlated. Since the position of the conglomerate horizon in the Malye
Keivy arca is the key for corrclating the successions in the Pechenga-Varzuga and Keivy
Zoncs, the data available and the authors’ point of view should be considered in a detail.

In the southern margin of the Purnach Block in a 15 kilomecter's distance cast from Ro-
manov Lake (the Ambamy Stream), quartzosc metasediments of the Pestsovaya Tundra
Formation conformably lic on the weathering crust of the bascment gocisscs. The metasedi-
ments dipping southwards are disconformably overlaid by a conglomerate member, its section
being regressive. The ‘member is overlaid by andesitic-basaltic metavolcanics, which are
petrochemically identical to the Pumach Formation volcanics. These two units, ic. the

Pestsovaya Tundra Formation and the conglomerate member, arc continuously extended
westwards in the Malye Keivy Ridge where they are overturnéed and dip northwards. The
overturned layering is indicated, on thic onc hand, by the whols succession, which is reverse’
against the stratotype successios in the Keivy arca as well as in the Pumach Block margin in

question, and on the other hand, by graded-bedded textures of the conglomerates. Besides,

the layering of the Pestsovaya. Tundra mectasediments on basic volcanics is completely un-

known. So, to consider the succession of the Malye Keivy Ridge to be in normal (non-over-

turned) layering is not right because it contradicts many facts. It is believed that the optimum

interpretation of the Malye Kcivy succession may be a version that the Purnach Formation

has the basal conglomerate layer that occurs on the Pestsovaya Tundra rocks. In this casc, we

may cxplain the presence of the regressive succession (such a succession is seldom cnough},

which has been quickly overlaid by volcanics of a slightly differentiated andesite-basalt asso-

ciation at the incremental sinking in a marginal zone of the volcanic subsidence.

The corrclation of the Sumian formations of the Pechenga-Varzuga Zone and the schist
part-of the Bol'shye Keivy succession as coeval rocks deposited under different sedimentation
seitings [47] is not satisfactory substantiated. This mode) takes the overturned scction of the
Malye Keivy Ridge to be normal and ignores the complete.absence of any traces of volcanic
stufl in high differentiated sedimentary formations of the Keivy Group at the boundary of
these two scquences, ic. two palacozones - volcapic and protoplatform ones.

A part of the Panajarvi Formation have usually been related to the Sumian. It has been
made rather traditionally on the lithological basis, and the specific association of rocks com-
posing this section has not been taken into account, whereas it is the feature that is of the
decisive importance for the Sariolian level. The formation of the Sariolian rocks was estab-
lished to have occurred under conditions of reactivisation of faults scparating crustal blocks,
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which resulted in the volcanic-molassic type of the Sariolian succession. It consists of con-
trasting coarse-grained terrigenous rocks and feisic and basic tuffs and lavas. The succession
contain also unconformities, disconformitics and weathering crusis. Such sections are mostly
typical of structures that have staried their development at the Sariolian time. They arc char-
acterized by morc stable features in inherited subsidences of the Pechenga-Varzuga Zone.

The Ecndalakshz, Kerekz, Eexlik-Kinerim and Korve Tendra emphibolite wnits arc
conventionally related to the Purpach Formation level for their scctions and regional
positions sre similar both to the Purnach oncs and to cach other. This conclusion is
disputable and needs evidences.

The Karclides sections shown in Fig.2 probably need 2 short commentary on their re-
gional regular paltern, bases of correlation and problems concerning the subdivision of the
upper department of the Karclides.

A general natural feature of the Karclian Complex is the presence in it of three subcom-
plexes separated by interrvptions and unconformities and characterized by different relation-
ships between the stratigraphic sedimentary and volcanic clements. The lower subcomplex
unites formations consisting of a pair of subformations - scdimentary and volcanic oncs hav-
ing sharp boundarics without any traces of intercalations. The upper subcomplex is character-
ized by sedimentary, volcanic and mixed rocks interbedded with cach other and composing
layers, members and units. The boundaries between these units arc sometimes conditional,
and they are distinguished by a certain rock association dominating in a unit section. The
middle subcomplex is characterized by stratigraphic elements of both upper and lower sub-
complexes, with a two-member structure of each formation being preserved on a lage scale.

The structure of the upper subcomplex of the Karelides in the Pechenga-Varzuga Zone is
complicated by the tectonic zonation: There are the dome-block domains the first folding
phase of which resulted from the vertical movements, and the second folding phase reflected
the horizomal compression which in turn resulted in thrusting as well. Stratigraphic interre-
lations were greatly complicated by faults that have disturbed the soccession. The imitial
interrelations between only two lower units may be considered o be established. The upper
basal unit has survived in the Imandra-Varzuga structure and is located in synclinal folds
cores. A basalt unit of the South Pechenga domain related carlier to this stratigraphic level is
correlated now with the volcanics of the Pil'gujarvi Formation by the presence in it of the
marking felsic teff horizon with typical carbonate concretions. The reliable stratigraphic in-
terrclations between the third from the bottom unit of greenstone schists and picritic por-
phyrite tuffs, and the lower units in the South Pechenga domain, are not established yet. As
to the structure type, it is similar to that of the pyroclastic-terrigenous part of the Pil'gujervi
subformation in the south-castern part of the North Pechenga domain (Lammas Lake).

The peculiar fcatures of the Karelian Complex composition make it possible to recon-
struct climatic conditions on land by the lithology of terrigenous associations and those of
sedimentation basins by the composition of chemogenic rocks [43]. As stratigraphic indica-
tors, used were other signs that allow to suppose a regional development and change of pecu-
liar conditions of lithogenesis. They arc alga horizons, the salt content in water of
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palzcobasins, widespresd crusts of chemical weathering, tillites and regional nnaonfonniﬁr.s.
Of correlztion impoﬂ_ance arc the following temporal boundaries. A distinct change of humid
environment for arid has occurred on the boundary between the Sariolian and Upper Jatulien
times. In sections, the action of climatic factors has resulted in that the Jatulian rocks arc
often red-coloured and occur on two levels in most sections, The lower lovel contains gray-
and pink-coloured terrigenous and carbonate-terrigenous formations, znd the upper one -
distinct motley- and red-coloured rocks. A climatic change has been distinctly determined on
the boundary between the Jatulian scctions with aridity signs and the Zaonczh'e (Ludikovian)
formations possessing humidity signs. An indicator of this climatic changs is the development
of carbonacecus-black shale complexes [28],

The complex of the regional corrclation elements has pemited to create a lateral set of
synchroocus forinations shown in the common stratigraphic column scctions (Fig.2).

Upper Proterozeic Krathsn

The rocks of this age exposed in the isolated arcas along the coast of the White and
Barents seas. The wmost fuily exposed successions are in the Sredny and Rybochy peninscies
(Fig. 3)*. A typical feature of the Late Protcrozoic sedimentation is practically the complete
absence of voleanic rocks, which, coupled with rocks deposited under continental and near-.
sca conditicns, scems to testify a passive continental margin environment. '

The conrelation of these isolated scctions is complicated by lack of reliable geochronolog-
iczl data. At present, the K-Ar age determinations of glauconite and rocks are frem 1050 Ma
to 670 Ma and correspond mainly to the Upper Riphean [11]). Besides, some rescarchers say
about the resctting of the K-Ar isotope systems, which has resulted in Wwrong ages, and these
ages may not coincide with true ones. The conclusions made on the base of biosiratigraphic
data are more definite. By microphytological analyses data [41], the sediments of e
Tierinshaya exd Tershapa Formaotives arc quite definitely related by the complex of micro-
phytofossils to the Middle Riphean, besides, the Turinskaya Formation is distinguished as
the older ope similar to the Yurmatinskaya Group of the South Urals, and the Terskaya
Formation is similar to the Jower part of the Serdobskaya -Group.

Late Riphean deposits in the Sredny peninsula and sedimentary complexes situated in the
Kil'din peninsula and are comrclated with them, arc characicrized by both microfossils set
typical to the Upper Riphean and algs stromatolites Gymnosolen ramsayi Steinm. Lately, by
microphytofossils sct [41], the Upper Riphean age is detcfmined for the upper pan of the
Stedny peninsula section (zhe Reyakanskayz nd Pemanskaye Formazions), which was earlier
comparcd with the Vendcan formations of the Tanafiord Group in the Vamnger peainsula,

A more detailed comparison betwezn the scetions of the Sredny pepinsulz and the Kil'din
I.Tland is made on the base of lithological correlations. In the section of the Sredny peninsula
distinguished arc deposits of several transgressive-regressive cycles, they being separated by

* - see Fig.3 on Page 30.
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stratigraphic and, perhaps, angular unconformitics [37, 46]. Of most distinction arc two lower
cycles characterized by the sedimentation, st first, of current formations, and then deltaic

and near-sca-coast formations up (o the remote shelf ones during transgressive stages and of *

the reverse sequence completed by the deposition of carbonatic formations of drying up
lagoons during rcgressive siages. Such 2 conformity is oot observed in the Kil'din Island, but
the first cycle regressive stage and the transgressive stage of the second cycle are supposed o
be present in that section. More detailed correlations are, probably, uncorrect at present.

The position of the turbidite sediments complex in the Rybachy peninsula is highly dis-
putable at present. The propositions stated by A.A. Polkanov [50] about the older age and a
thrust tectonic boundary between the rocks of the Rybachy compilex and the sediments of the
Sredny peninsula, have been revised basing on the geological and petrographic studies [46,
57). These rescarchers, after Ye.M. Lyutkevich and L.Ya. Kharitonov, supposed the normal
stratigraphic interrelation to occur. At present the most substantiated notions are those of the
Middle Riphecan age of the deposits [37). They are based on the similarity between the de-
posits observed in the Rybachy peninsula and the Kongefjord Formation of the Varanger
peninsula. Noted practically are a full likeness between the turbidity flow deposits composing
the Perevalnays, Zabovskaye and Tiypmavelok Fermstioms and the absence of high dense
current deposits being the analogues of the Mosorskaye end Lonskeys Formations. Tn addi-
tion, the Middic Riphean age of the Kongsfiord Formation deposit being sufficiently cor-
rectly substantiated, a rather closc location of the sections (not far than 100 km), corrclation
with the Timan Middle Riphean turbidite formations [27), its being located in all three re-
gions northwards from the established thrust zone make it possible to relate the units of the
Rybachy peninsula to the Middle Riphean.

A correlation scheme of all the upper Proterozoic formations of the Varanger and Kola
peninsulas, and the Urals is, probably, far from being completed, but its principal outlines
may be now suggested on a base of ideas in [37, 50] and data in [38, 41, 73] (Table).

The Palseozoic Erathem

The Palacozoic Complex is represented by volcanic-sedimentary rocks of the Kontozero
and Kharlovka groups in the Kontozero caldera and by those of the Lovozero Group in rock
pendants of the Khibina and Lovozero massifs. Exposures of these rocks smail in square have
mwmmmmmmwuﬂmchSme[S&]mdm
the arca of the upper flow of the Khariovka river.

The Lovozero Gromp of the Upper-Middle Devonian is composed of gravelstones,
sandstones, aleurolite shales intercalating with augitic, picritic porphyrites and phonolites
[20). The Komtozero Growp consists of alcurolite and tuff-sandstonc interbedding with augitite,
limburgite and their wffs, and the Kharlovka Gromp - of limestone, dolomite, argillite,
sandstone, augitite, nephelinite, picrite, melilitic basalt and carbonatite, and volcanic rocks,
to which the Kontozero carbonatite is related [54], predominate in both groups. The volume
of the Kontozero and Khardovka groups comresponds to that of the Kontozero Group afier
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Lower Cambrian
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Note: age boundary - 106 years; groups: Ryb - Ryhchyﬂ Kil'din, Vol - Vokovaya, Bar.
Sea - Barents Sea, Lok - Lokvikfiellet; formation -

L.IKirichenko [35]. The Kharlovka Group was established by V.Yu. Goryansky and Ya.
Kofman ("Sevzapgeologiya™) because its rocks disconformably overlie the Kontozero Group
deposits and have a younger age (the Middle Carboniferous) as determined by flora pendants.
The total thickness of the two groups is about 1000 m.
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INTRUSIVE COMPLEXES

While compiling the Map and the intrusive rocks column, used were a magmatic rock
classification developed on the basc of the analysis of igncous rocks natural associations®, &
schematic map of Precambrian magmatic rock associations [42], a generalized scheme of
magmatism evolution [64] as well as geological mapping materials by the geologists of the
"Sevzapgeologiya™. The column corresponds as a whole to an cvolutionary line of piutonic
rocks associations suggested for the north-castern Baltic Shield [64)]. In the Early Precam-
brian with the Earth's crust growth and its consolidation, the magmatic rock composition in
this r=gion became complicated, their varicty increased, but their volume reduced. Thus, the
Lopian epoch has been marked by high activity of granitoid magmatism. In the Early Pre-
cambrian and in the Sumian, in particular, the role of ultrabasite-basites was increased
greatly, they changed then to granitoid and ultrabasic-alkali rocks various in composition.

* The Precambrian intrusive magmatism has been finished by a Riphean specific dolerite
complex. In the Devonian formed were the Khibina and Lovozero agpaite massifs and a
number of smell ulirabasic-alkali massifs with carbonatite. All the Early Precambrian intru-
sions have undergone regional metamorphism and deformational reworking. Multiphase de-
formation and metamorphism have been established for most earliest cnes.

The scale of this Map made it impossible to cxhibit volcano-plutonic associations, which
will be, nevertheless, noted while characterizing concrete magmatic complexcs. All said above
concerns the dykes united into four regional groups of different age. Anatexitic gramites
widespread ail over Latc Archacan complexes are not considered here by the authors. Their
development took place during a very long peried of time and resulied from metzmorphism
of supracrustal rocks under amphibolite and granulite facies conditions.

The characteristics given below is mainly based on the data compiled in the works men-
tioned above. '

Archiozsn  Erathen

The oldest plutonic rocks are tonalites, trondhjemites, granodiorites and enderbites re-
lated carlier to the ancient Saamian basement. We have excluded them from the basement
-taking into account data about their geological setting and isotopic age (sec the section "The
bascment complex”). The given rocks are regarded to the "tonalite-trondhjemite-granodiorite”
association [9]. They are rather distinctly established in those cases when they are of intrusive
origin, which differs them from chemically similar rocks of the bascment complex. These
rocks are widely spread in the Murmansk block and in the Kola-Norwegian zone.

The emplacement of the carliest intrusive basites and harzburgites is considered to be
* Russian geologists usc a term "magmatic formation” (literal translation from Russian into English)
- a natural comagmatic igncous rocks association that naturally appears in a certain geological

setting during the development of Earth's crust geotectonic ¢lements of the same kind, and they
differ from each other only in age (A Dictionary of Geology, V.2. 1978, Moscow, p.381) (V.V.B.).
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linked with the formstion of a wide spectrum of volcanic rocks related to the Lopian strati-
fied complexes. The initial vitrabasic and basic magmatism is not characteristic of the older
Kola-Belomonan paragneissic compliex. The consideration of the Annama unit with the basic
volcanic rock hormzons as a member of this complex makes no difference because the Al-
larechka Complex harzburgites being spatially connected with the Annama unit rocks have
no genetic relationship with the latter for there are no any their voicanic analogues in the
unit's section.

The rocks of the Cemrel Bole and Murmosk toaalite, trondhjemite and granodiorite
complexes are spread through vast arcas in the Murmansk block and the Kola-Norwegian
zone. Tonalite and rondhjemitc arec dominant. Besides, granodiorite is widcly spread in the
massifs of the Keivy zone and in the Tersky Complex and diorite - in the Ingozero and Tu-
loma Complexes in the Kolvitsa-Laplandian zone. In the Northern Karelia Zone related to
this group arc diorites and TTG rocks occurring in the Pyaozero Lake area, including nu-
merous bodies of gabbroic rocks. As a whole, mostly spread are TTG rocks. The contacts
berween the granitoids and the country rocks arc clear, conformal or cross-curiing; some-
times they have contacts with breccia and migmatite zones. Along with the independent
massifs, TTG rocks form widely spread migmatite ficlds. The latter are mapped southwards
the Nota river, to the north-west of the Salny Tundra Mountains, in the upper flow of the
Strel'na River and eastwards from the Kuolajarvi arca.

Tke Kanent'yave Massif, Lumbovka and Vedia Turdra Complexes of enderbites. The first
two are sitvated in the Murmansk block, the latter - in the Kola-Norwegian Zone where it
vnites two large geological bodies and a small massif. The composition of the enderbites
varies from quartz dioritic and tonalitic to trondhjemitic and granodioritic. Two last varictics
dominate in the Murmansk block dominate, diorites and granodiorites - in the Kola-Norwe-
gian Zone. All of them are related to low-and normal-alkali rocks of the Na scrics. The en-
derbites are cut by the granodiorites, tonalites, and trondhjemites in the Kola-Norwegian
Zone, whereas in the Murmansk Block the age relations between them have not been estab-
lished yet. The age of magmatic zircons from the rocks of the Vezhe Tundra Complex is
2830+/-70 Ma [15]. Model Sm-Nd and Rb-Sr ages of TTG rocks in the Voche-Lambina
Lake areas are 2875-2910 Ma and a model Rb-Sr age of similar rocks of the Teriberka and
Vordn'ya rivers area is 2893 Ma; the age of magmatic zircons from a younger Voche Lam-
bina tonalite is 2807+/-9 Ma with an identical model Sm-Nd age value [65, 69].

Peculiar features of all the granitoids considered are their location in the cores of domes
and the homogeneous composition, they are also migmatized and microclinized, and contain
pyroxenile and gabbro' inclusions. By their age and composition, they are close to the or-
thogneisses of the Kola-Belomorian Complex, which allows to suppose their being possessed
to a single volcano-plutonic association.

The Allarechka harzburgite cnd the Koskama troctolite-gabbro Complexes are ultrabasic-
basic associations whose intrusives arc spread mainly over the Allarechka area. Similar uitra-
basites occur eastwards of the Pechenga arca. The Allarechka Complex contains numerous
small lens-like bodies of olivinites, bronzitites, and, mainly, harzburgites, that cccur as a rule
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in the margins of domes composed of the basement and Annama unit rocks. There is 2 spa-

tial link of these bodies with the Annama amphibolite horizons. The contacts are both con-

cordant and cross-cutling (at small angles). The troctolitc-gabbro complex inciundes small
bodies of plagioclase-bearing websterites, olivine gabbros, norites and trociolites that occur in
the Kaskama amphibolites. Only two largest of them are shown in the Map. Both complexes
are pre-kinematic. The Allarcchka hyperbasites are characterized by the high
(Fet2+Fe+3)/(Fe* 24+ Fe*3+Mg) ratio and by the high Cr content, the Kaskama hyperbasites
- by the high Al and Ca content.

Thke Litvinsky, Rolbmotero crd Ust'ponoy diorite, tonalite, trondhjemite and granodiorite
complexes are represented by the massifs that occur along the boundary between the Mur-
mansk block and Kcivy Zone. Small solitary bodics of these rocks are mapped to the north-
cast of the Sal'nye Tundra Mcuntains. All the massifs are of a simpie structure, but for the
largest one, i.c. the Kolmozero massif, having a complicated structure and being composed of
gabbro-diorites, diorites, granodiorites and tonalites, granodiorites. All the rocks correspond
to the high-Na scrics with the low alkali content and differ from older TTG rocks in more
basic composition as well as in the higher content of the Fe group elements. These massifs
are considered to be late-kinematic. They have undergone a palingenic-metasomatic granite
influence and show & paragenctic connection with volcanics of the greenstone belts, The age
of the Kolmozero Complex rocks determined by the Pb-Pb method on rocks as a whole is
2745+/-35 Ma [53]. .

The enderbite, granodiorite, granite and monzodiorite complexes correspond to the en-
derbite-granite association. Only the Teriberke Complex in the Murmansk Block was related
to it before. These complexes also include small massifs composcd of monzonites, syenites
and leucogranites that are situated in the Mar'jok River arca and together with volcanics co-
magmatic to them are related to the latite-monzonite suite [21]). To this suite chemically

- similar are quartz and hypersthene monzodiorites and hypersthene-bearing quartz dioriotes in
Pyatn-Yavr Lake arca. These granitoids arc spread over a large area in the Kola-Norwegian
Zone from the Tuloma River to Yefimozero Lake and form large massifs and small bodies
united into the Chuds-Yavr Complex. The Teriberka Complex includes multiphase massifs in
the Teriberka and Voron'ya rivers arca. The carly phases are represented by enderbites, i.c.
hypersthene quarntz diorite, the middle phases - mainly by granodiorites, and the late phases -
by lencogranites. All granitoids have been affected by palingenic-metasomatic granites. The
chemical composition of rocks of all the phases is different; they are rich in Ca. Their em-
placement took place 2720-2657 Ma ago [65].

The Voron'ya, Varzuga and Lekhta lescocretic granite and grenodiorite complexes corre-
sponds to the palingenic-metasomatic granite association; their rocks occupy about 20 per
cents of the Murmansk Block square and are well studied. Similar ‘rocks of a lesser volume
are spread in other areas. The formation of these rocks is connected with K-Si metasomalism
of older granitoids and gneisses or with their partial melting. They are mainly belong to the

Na and K suites and by their normative composition mainly correspond to granites. They

were formed 2735-2610 Ma ago [64].
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The Tsaga Massif and the Acka gabbro end anorthosite complex are represcntative in the
Keivy Zone. Here 10 this rock association related are also rhs Medr—h Yyeozoro (Bezr Lake)
Cenplex, concurda.nt_and cross-cutting gabbroic bodies in the Keivy synclinorium, solitary
dykes in the westen Upper Ponoy Block and the Pecha Massif, In the Murmansk Block,
this association includes rocks of the Poger-Yavr Complex and numerous dykes occurring in
its vast territory. In the south-castern Kola peninsula the gabbro-anorthesites are found in
the Strel'na and Berezovsky domes. Dyke fields are the root parts of gently dipping sheet-like
gabbroid bodies, that is why they arc exposed in mostly croded parts of the domes. The gab-
broids have intrusive contacts with the country rocks. They werc also intrusive into the Keivy
Group schists.

Most the nassifs arc differentiated. Leucogabbros and gabbro-anorthosites predominate
in the Tsaga lopolith and shect-like bodies of the Acha Complex. Typical to them are peri-
dotites and pyroxenites with Fe-Ti ores. Olivine gabbroids are widely spread in sheet-like
bodics of the Bear Lake and Poger-Yavr Complexes. These two complexes are characterized
by dykes dy, which arc composed of gabbro-anorthosite, leucogabbro, gabbro-diabase, olivine
gabbro and hypeisthene gabbro arc also spread in the Murmansk Block. Porphyroclast-like
plagioclase is characteristic of all these rocks. Specific chemical features for most the rocks
under consideration arc the high Fe and Ti content, the higher alkali content, K playing a
considerable role. The lowest Fe content is characteristic of gabbroids of the Upper Ponoy
and Murmansk Blocks.

The rocks have been affected by subalkali and alkali granites. The age of zircon from the
Bear Lake Complex gabbro is 2610+/-12 Ma, but it could have becn captured from the
country rocks {45]. .

Tke bodies of quartz monzonites, monzodiorites and syenites show a spatial link with the
gabbro-anorthosites mentioned above. These plate-like bodics are situated above a large gab-
bro-anorthosite body of the Bear Lake Compicx and arc changed southeastwards to dykes in
the basement gneisses. Monzonite, monzodiorite and syenite veins are widespread in the
marginal part of the Tsaga massif. The rocks in question arc characterised by chemical and
mincral features of the gabbros associated with them.

T2 Johaaga and Veridineponoysky (Upper Ponoy) complexes of szbalkali gremites com-
plete the late Archacan magmatism. Their spatial link with the gabbro-anorthosites is estab-
lished. The granites are represented by the largest Jokan'ga Massif and by some smaller mas-
sifs in the Murmansk Block. In the Upper Ponoy Block the granitoid massifs are spread
southwards of the Bear Lake Complex gabbro-anorthosites. The contacts berween the gran-
ites under consideration and the basement gacisses, older TTG plutonic rocks and gabbro-
anorthosites are cross-cutting. The massifs are represented by dykes and sheet-like bodies.
The most widespread rocks are represented by lepidomelan-ferrogastingsite, while monzonites
and granodiorites occur to a lower extent. Chemicaily, the rocks are similar to rapakivi gran-
ites. The age of 2760+/-80 Ma obtained for granitoids 53] needs to be revised for it contra-

.dicts the obscrved succession of the emplacement of the Upper Archacan plutonic rocks.
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Usnsertein Ase Compiexes

The Lovaczero norite, kypersthene gobbre and websterite complex unites numerous smail
bodies within the Lapland Granulite Belt. The bodies are lens-like, flattened, sigar- and rb-
bon-like. Most of elongated massifs are parailel to lineation in the country rocks. Their di-
mensions do not exceed first dozens of meters along a long axis. The largest differentiated
bodies of 1.5 km long and 600 m thick are found in the Lovnozero Lake and Laukku
Mountain areas. Norite is a predominant rock. The rocks are related to rocks that are under-
saturated and slightly oversaturated with Si. Ultramafites are slightly enriched in Cr and Tj,
and mafites - in Ni These intrusives have been folded and metamorphosed under granulite
and amphibolite facies conditions. They are characterized by the economic content of sul-
phide Cu-Ni ores in the Lovnozero Lake area.

There are bodies of gabbro-amphibolites and metaultrabasites whose link with the above
rock associations is unknown. Their age is taken to be late Archacan-early Proterozoic. Into
this group included are numerous and widely spread gabbro-amphibolites as well as ultraba-
sitss of the Kanozero Lake area. Most basic bodies are within the western Kola region and

the largest - in the Terskaya Zone.
Proterozeic Ersthem

The Noivrero and Severokerel'sky (Northern EKerelic) dunite and harzburgite complexes
are spread in the western Kola peninsuia. Some massifs of identical rocks are known to be
found in the southern framing of the Imandra-Varzuga Zone in the Falaley Stream area and
one massif is situated northwards of the Salny Tundra Mountains in the Pecha River area.
The Sumian magmatic cycle starts with these complexes [42] though this conclusion was
‘made on the basis of indirect indications, in particular, on a petrochemical similarity with
early differentiates of the basic laycred intrusions. The basement gneisses and the Archaean
TTG plutonic rocks are the country rocks for the harzburgites in the most part of the terri-
tory. The form of the massifs is plate- and lens-like, the contacts are tectonic, concordant
with foliation in the country rocks. The internal structure of the massifs is autonomous, the
largest of them are differentiated. A rock association of the massifs includes dunite, olivinite,
harzburgite and pyroxenite, harzburgites being predominant. The main chemical feature of
the rocks is the high Mg, Ni and Cr content. The rocks are deformed, they have undergone
autometamorphic reworking and regional metamorphism. Anthophyllite-asbestos mineraliza-
tion is observed in the massifs.

The rocks of the complex of layered peridotite-pyroxenite-kypersthene-gabbro imtrusions

and the Alakurtti Complex of Iherzolite, kypersthene gebbros compose a lateral suite. The first
ones are mainly spread along the north and the south boundaries of the Pechenga-Varzuga

and Northern Karclia Zoncs, respectively. The Ponsky end Fedorora Tendra, Monchegora
massifs as well as the intrusions of the Olanga complex are the largest. Their analogues are
established southwards of the Pechenga Structure. The massifs of the Karik-Yavr Lake arca
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in the eastern framing of the Pechengannemmm:dedmﬂmphnonicmckxhecsusc
thcir.geolog'cal setting, reck and miperal composition, ore mirerzlization and secondary re-
wa:bng&taimﬁmtgﬁmof&eabua@mhﬂia&&mamiﬁwmmh&dmn
LmArchaecn gabbro-hyperbasite association {42]. Rased on a petrographic and petrochemi-
ca]s;xmi:.mty, to the layered intrusions related arc basite massifs in areas of the upper flow of
Tzh:mu:a n;o:d Chapoma rivers and Ondomozero Lakes (tte Ozndoriczero Complex) in the

Mest mtrusm-s are characterized by the lopolith-like form, autonomous internal struc-
ture, and intrusive contacts with gneissic units. They cross-cut also Early Proterozoic sedi-
m-volca.nicﬁnmaﬁons. The rocks of the massifs are very different ranging frem clivi-
nite to anorthesite. Mostly spread are hypsrsthene gabbro. Ultramafites and mafites are re-
lated to the rock suites with the low and moderate Fe and alkali content. As a whale, they
amchamctzﬁzcdby&z-NiandPtommincmﬁmﬁanThcagﬁnf:hehkkuhismm Ki-
vakka (the Olanga Complex), Monchegors and Pansky-and-Fedorova Tundra mas:é are
2437+/-11, 2445+/-2, 2493+/-7 and 2470+/-9 Ma, respectively (8, 10].

The Alakurtti therzolite and hypersthens gabbro complex unites mumercus smail massifs
charraxl::;izcdmhy an areal extension in the Belomorian Zone. Separate bodies of these rocks-
are found to the north-east of the Salny and i Mountains i
e e y Kolvitsa Tundra M and in the southern

?Ihcmaxﬁﬁamofalm-anddmle-[ﬂmfommdhawdhﬁnﬂcm-mﬁingm
Thelr‘dimem:iom vary from some dozens of meters to some kilometers. The largest of them
are differentiated. The composition ranges from Iherzolitic to leucogabbroic. Their peculiar
feature is drusitic (coronitic) rims. These mafites and ultramafites are chemically similar to
those of the tasic layered intrusions.

mmmmmmmqmm-apmmm
of the Glmyﬂkrwa(MahMe)mwidspmdinthemmmgiou. They are repre-
sented by the Eandelokska, Kolvitsa, Pyrsiin, Valvera, Yavrozero, Veirm-Elgores massifs as
v&*cllasm&ssifxofthcdzis?kndm%m Until recently, all these massifs have been con-
gidered to be Late Archacan. At present, this suite has been added by some massifs in the
Belomorian Zone, ie. by the Ziemekazhny, Tolstk and Velzy ones related earlier to the pre-
Lopian anorthosite-hypersthene-norite association [64].

The massifs are lens-, plate-, and lepolith-like bodies concordant to the country rocks.
Theinlmsiwmhﬁomhipsﬁthmei&mshambem&abﬁshedonlyformeMainRidge
massif, which has tectonic contacts with the Monchegora Massif. The geological relationship
between these two massifs is unknown, so their position in the Legend is determined by

lswchmnological data. Most massifs are differentiated. The Main Ridge Massif is the largest
in the region and is characterised by the most representative syngenetic rock suite - from
!Jlagioclase-bearing peridotite to anorthosite. Leucogabbro and gabbro-anorthosite dominate
In most massifs with the exception of the Zhemchuzhny and Anis Tundra complex massifs
containing diorite.
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The rocks considered differ from the late Archzean gabbro-anorthosite association in the
tow alkali and silica content and show Ti-Fe minerzlisation with the high V content. The

ages of the Main Ridge, Kolvitsa and Pyrshin massifs are 2453+/-4, 2450+/-10 and 2452+/- -

7 Ma, respectively [45], and those of the Tolstik and Zhemchuzhny ones  are in the age
range of 2400-2500 Ma [39, 68].

The Imcrdra lopclith of norite, kyperstiens gobbro axd diorite unites separate massifs in
the western part of the Imandra-Varzuga zone. Till now, these rocks have been included into
a peridotite-pyroxenite-hypersthenc gabbro association. The massifs of the north group are
located in lower Proterozoic volcanic-sedimentary rocks or in the contact zone between these
rocks and the ancient gneisses; those of the south group - in Archacan gneisees and an am-
phibolite unit where these rocks tectonically contect with the Tominga Group rocks. The
contacts are intrusive. The rocks vary in composition from plagioclase-bearing pyroxenite to
gabbro-diorite. They are oversaturated with Si and have the high Fe and alkali content. The
content of Cr is higher at the bottom of the massifs and that of Ti and V - at the top. The
age of zircon from hypersthene gabbro is 2396+/-7 Ma [10].

The Zesteid gabbro, Prermolite exd webstorite complex is represented by small massifs in
the north-western part of the Kolvitsa-Laplandian Zone. The massifs of the same composi-
tion were mapped to the south-east of Kolvitza Lake within the same zone. The configura-
tion of the bodies is sheet-and lens-like, sometimes close to an isometric one, the bodies lie
conformably to the strike of the country rocks. Their contacts are tectonized. The largest
massifs are intrusive into the ancient gneisses, arc differentiated and composed of olivinite,
Iherzolite, websterite, and hypersthene gabbro. Websterites are mostly widespread. The mas-
sife of the Kolvitsa-Kandalaksha aren are composed of homblende peridotites. The peculiar
chemical features of ultramatites, mafites are their being undersaturated with silica, snd the
moderate Fe and alkali content. They feature the higher Cr, Ti, and Ni content. The Suenla-

 gash massif has an Sm-Nd isochrone age of 1890+/-60 Ma, which most likely corresponds to
a metamorphic event [72].

The Reivenckorr and Per'ya Geba pyroxenitz end wekrlitz complexes include small mas-
sifs and sometimes dykes in the southern part of the Main Ridge Massif and in the Kolvitsa-
Laplandian Zone. In the Salny Tundra Mountains, the massifs are mainly located in
marginal zones of the easternmost part of the Lapland Granulite Belt. All the massifs with
the exception of the Por'va Guba Complex are linked spatially with gabbro-anorthosites. The
shape of massifs is mainly lens-like. The contacts with the country gneisses and gabbro-
anorthosites are concordant, the rocks being foliated near them The massifs have intrusive
relationships with the country rocks in the Kolvitsa area. Most massifs are composed of
olivinite and pyroxenite, the latter being predominant. The largest ones are differentiated
from ultramafites to leucogabbros (the Por'va Guba Complex). The rocks feature the higher
alkali and Ti content, and are undersaturated with Si. The pyroxenite and wehilites contain
an economic concentration of Ti-Fe ores with the high V content. The alkali granites intrude
these rocks, which indicates their upper age limit.
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The Sumian magmatic cycle is completed by complexes of ckarmockitcs and granizes (i),
monzodiorites end granites (ii), and elkali gromites and syexit=s (#i). These three groups of
granitoids form an evolutionary suite, the higher the alkali content is, the higher the colous
index is. -

Ttz Umba charmockitz cnd granite comnplex is a representative one for the Kola penin-
sula. Its analogues are the Yarva-Varaka Massif in the Moncha Gora area as well as massifs
in the Sokolozero and Notozero Lakes areas in the Northern Karelian Zone. The form of the
massifs is sheet- and lopolith-like. The contacts with Archacan rocks are both concordant
and cross-cutting; there are hornfels and breccia zones along them. The massifs are multi-
phase and differentiated. In the Umba complex, the early phase rocks belong to an enderbite
suite, the intermediate ones - to.a chamockites suite and the third ones - to a granite suite.
The most spread are granites. In the Yarva-Varaka massif granodiorites and granites predom-
inate. In the northern Karelia the massifs are composed of granites and leucogranites. The
characteristic chemical features of the rocks are their being oversaturated with Si and Al, and
the lower alkali content. The age of the Topozero chamockites in northern Karelia that are
considered to be as old as the Umba Complex charmockites is 2370 Ma [62].

Tz Koigera and Kvkkiozero monzodioritz gnd grenite messify are multiphase intrusions
in the Northern Karelia Zone.The country rocks for them are the TTG rocks of the
Pyaozero Complex. In the Koigera massif, the early phase is biotite-amphibole-diopside
monzodiorites, the lste one is represented by quartz syenites, granosyenites, leucogranites and
granite-porphyry. The. Kukhtozero massif is composed of biotite-amphibole monzodiorites.
The Si content varies within a large range; the alkali-content is relatively high. There are no
reliable isotope age determinations.

Alkali granite and sycnite intrusions are the most spread among the Proterozoic grani-
toids, it is most characteristic of them to occur in the eastern part of the region - in the
Keivy Zone and southwards of the Imandra-Varzuga Zone. Many the intrusions, for in-
stance, the Western Keivy, Ponoy, Pumach, Belaya Tundm, Lavrent'evsky, Kanczero, and
Gremyakha-Vyrmes massifs, have a sheet-like shape and intrusive contacts with the country
rocks. Lineation and foliation formed by dark-coloured minerals are chamacteristic of the
granites. A vertical zonation is established - subalkali varieties are exposed in the most croded
areas (the Kanozero massif). Aegirinc-arfvedsonite granites dominate among the granitoids.
Granosyenites and syenites occupy about 5% of the territory composed of these rocks; they
are represented by lepidomelan-ferrohastingsite varicties. The granitoids are characterized by
the higher Fe/(Fe+Mg) ratio and the higher agpaitic coefficient. Their peculiar geochemical

- feature is the higher rare and REE content against their clarkes of concentration. The alkali

granites are supposed to form a single volcano-plutonic association with rhyolites and basalts
of the Strel'na Group. The isochrone Rb-Sr age of the Western Keivy alkali granites is
2350+/-71 Ma [66], model Rb-Sr and isochrone Pb-Pb ages of the Kanozero Massif are
2270+/-80 and 2365+/-15 Ma, respectively [53, 72].

Tk Strel'na ead Vockzlombing peridotite erd pyroxenite coriplexes comprise small mas-
sifs in western and south-western parts of the Imandra-Varzuga Zone as well as in its south
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subzone. Their analogues are established in the Kuolajarvi Zone [59]). These complexes corre-

spond to the Jatulian level in the Imandra-Varzuga Zore and to the Ludikovian one in the

Kuolajarvi Zone [33]. In fact, these massifs are dykes and sheet-like bodies, their thickness
docs not exceed 100 m, they are up to 3.5 km long. The contacts are both cross-cutting and
concordant. The massifs are mamly composed of ons variety of rocks with the exception oniy
of differentiated bodies composed of harzburgites, lherzolites, wehrlites, pyroxenites, and
sometimes gabbroids. The rocks were intensively reworked during the autometamorphic stage
and then during a regional mstamorphism one. The peculiar chemical features of ultramafites
is the high Mg, Ce, and Cr content and the low Ni and Ti content. These rocks form a sin-
gle volcano-plutonic association with the high-Mg basaits in the Kuolsjarvi Zons.

The Ruksha pobbro-pyroxenits complex includes sheet-like subconcordant bodies in the
centrai and eastern parts of the Imandma-Varzuga Zone, where they are located in the
Strel'na Group rocks, massifs located in the basement of the southern subzone (the Fomkin
Stream area) as well as the Podzemel'ny Massif. The thickest bodies arc differentiated. The
rocks are similar in composition to the Polisarka volcanic rocks [59], they are characterized
by the higher Mg and Si content and by the low Ti, Ni, and Cr content.

The Teminge gabbro-disbase complex unites sills and dykes in the Pechengs and Iman-
dra-Varzuga Zones (in the south subzone of the latter, in particuiar) and in the Monchegorsk
arca. The maximum concertration of them is related to the Umbarechka-Vilmuaiv Feult. In
the western Imandra-Varzuga Zone, the gabbro-diabase bodies cross-cut the Polisarka For-
mation rocks and the Imandma Lopolith basites. The gabbro and gabbro-diabass are widely
spread in the rocks of the third and fourth units of the Pechenga Karelian succession.

Some massifs are differentiated. To the petrochemical features of the rocks related may
be the high Ti, Fe, V and P content. The gabbro-dizbase is supposed to be comagmatic to
the volcanics of the Pil'gujarvi and Tominga Groups.

. Tke Pecherga cad Solyonove Ozero (Saliy Lake) gabbro, pyroxenite and wekrlisz com-
Plexes are spread in the Pechenga-Varzuga Zone. The first one is represented by numerous
massifs in the Pechenga ore area. and the second one - by single bodies in the western
Imandra-Varzuga Zone. To the group of rocks under consideration related are dykes of the
Nyasyukka Complex, the Panarechka Massif is conditionally related 1o this group, too. The
intrusions of first two complexes are mainly located within Lower Proterozoic pyrociastic-
sedimentary formations, they have a sheet-and phacolith-like form and are differentiated.
These dykes are characterized by both concordant and cross-cutting contacts, with the dykes
cross-cutting the Tominga gabbro-diabase silis. There are foliation and breccia zones along
the contacts. All the mafites and ultramafites are intensively reworked; from petrochemical
reconstructions, they correspond to an olivinite-wehrlite-pyroxenite-gabbro-subalkali gabbro
suite,

The rock association under consideration is related to a high-Fe and high-Ti subalkali
type with the high Ni, Cr, and P content. It is correlated with the ferropicritic volcanics of
the Pil'gujarvi Formation and the South Pechenga Group. Gabbro-wehrlites of the Pechenga
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ore area are related to the deposits of sulphide Cu-Ni ores. The age of the Pechenga Com-
plex massifs is 1970+/-70 Ma [59].

The following complexes of dioritic porphyrites (i) and quartz diorites and TTG grani-
toids (ii) are coeval formations as suggested by preliminary geochronological data [22].

Tie Per'itash dioritic porphyrite complex is represented by subvolcanic bedies in the
South Pechenga Subzone. Their analogues are single massifs in the south part of the Iman-
dra-Varzuga Zone. The intrusions have a simple structure and form a volcano-plutonic asso-
ciation with pyroclastic rocks similar to them in composition in the South Pechenga Group.
The rocks feature the higher Ti and K concentration and the high Fe,O5 content.

The massifs of the Kaskel'javr dicritz arnd TTG rocks compizx are spread within the
southern framing of the Pechenga Zone. Their contouss are close to isometric. The bound-
aries with the country rocks are everywhere tectonic and are accompanied by migmatization
zones. The massifs are considered to be multiphase rootless plutons. All the granitoids fea-
ture distinct gneissic textures, which are concordant to pluton contours. Primmjr structures
and textures are rare in them. ;

In the largest Kaskeljavr Massif dominate the first phase rocks, i.e. quartz diorites, in
other massifs ~ the TTG granitoids. Chemically, the granitoids of the complex are close to a-
Late Archaean diorite association. They are related to the Na suite rocks of the normal alkali
content. By some data, the granitoids were formed 1940+/-40 Ma ago [53].

The massifs formed at the final stage of the Jatulian-Kalevian magmatic cycle are typical
for the Imandm-Varzuga Belt, they are also located out of the belt in the NW-SE trending
fauit zones. They are composed of different rocks that form three groups: (i) peridatizes, py-
rexezites, gebbro ord gabbro-anorthosites, (2) subalkali gabbro, ckeritzs and (3) clkeli and
nepheline syexites, foidites. Each group is related to an independent intrusive phase.

The massifs have intrusive contacts and most of them are multiphase. These rock asso-
ciations are mostly fully observed in the Gremyakha-Vyrmes Massif, in which gabbro, subal-
kali gabbro and gabbro-anorthosites dominate. In the Peschanozerskiy Massif, ultramafites
dominate, and foidites are 10% of the whole square of the massif. The Sakhor'jok, Kul'jok
and Soustoy intrusions are mainly composed of alkali and nepheline syenites, in the first one
also established are alkali gabbros. The ultramafites are mostly chemically close to rocks of a
pyroxcnite-wehrlite association. In the Gremyakha-Vyrmes massif, with the ultramafites con-
nected are complex P-Fe-Ti ore deposits. Zr, Nb, REE, Li and P are specific element-ad-
mixtures for the rocks, which form a single volcano-plutonic association with the alkali vol-
canics of the Tominga Group. The age of two earliest rock groups in the Gremyakha-Vyrmes
Massif is 1865+/-100 Ma [53]; the reliable age determinations are still absent.

Of later age are massifs of granodiorites, granites and leucogranites formed at the initial
stage of the Karelian tectogenesis and located in extension zones [33].

Ihe Litsa-Ara Guba exd Juovogivskiy granodiorite cnd diorite complexes are spread in
the western part of the Kola peninsula. The massifs have intrusive contacts with the country
rocks. The north-eastern group of the massifs is of a dyke-and shect-like form, the rest ones
are of a laccolith-, harpolith- and stock-like shape.
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The granitoid complexes are multiphase. The massifs of the Litsa-Ara Guba complex are
compossd of rocks of monzodiorite, granodiorite-granitc and granosyenite suites. Mostly
spread are porphyric granites and granodiorites. The Juoveaivskiy Complex consists of gran-
ites and granite-porphyry. The decrease in rock crystallization depth from the NE to the SW
is established. The colour index of the rocks decreases in the same direction, whereas the
SiO, content in final differentiates increases. The granitoids chemically corresponds to
granitic rocks of the normal and low alkali content, they feature the higher content of rare
elements. Mo mineralization is linked with the granites. The age of the Litsa-Ara Complex
granitoids determined by the Rb-Sr and U-Po methods comresponds to 1720+/-85 and
1850+/-130 Ma [53].

Tke Iezcograrite messifs are mainly spmd through the Terskaya Zone, two small bodies
being known in the Kontozero and Lyavozero Lakes area. All the massifs are spatially linked
with deep NE-SW and N-§ trending faults and have the intrusive contacts with the country
Archaean rocks. The largest one, Strelre Messif is characterized by a sheet-like form and
the autonomous internal structure, which is concordant to the contact surface. The massifs
are mainly compossd of granites among which distinguished arc leucogranites and granite-
pegmatite. Peculiar chemical features are the high SiO; and alkali content and the higher
Fe/(Fe+Mg) ratio. Muscovite ore deposits are connected with the Strel'na Massif pegmatites.
The age of the granites is 1780-1830 Ma ago [53].

The emafic dykes dy unite early Proterozoic dyke compiexes (the Sumian-Vepsian stage)
“which are widely spread through the region and mainly have the NE-SW and NS strike.
Their extent rarely exceeds first kilometers except for the Keivy Zone dykes. The develop-
ment of the dyke complexes is related to the evolution of the Pechenga-Varzuga Zone [40,
55). Four dyke complexes are distinguished: (i) hypersthene gabbro - gabbros; (ii) quartz
metadolerites and (iii) olivinc gabbro - ferrous metadolerites - kaersutite gabbros; and (iv)
picrite dolerites. This line corresponds to the succession of the complexes development. The
first and third ones are widely spread through the Kola Peninsula, the second and fourth
ones are mainly spread through its north-eastern part. The cldest complex is correlated with
the layered peridotite-pyroxenite-hypersthene gabbro intrusions. The quartz metadolerite
complex shows a similarity with the andesitic basalts of the Akhmalakhta Formation, the
third complex is correlated with gabbro-wehrlite intrusions to which related are the
Nyasyukka dykes. The rocks of many dykes, in the Keivy Zone, in particular, are trans-
formed into gabbro-amphibolites.

The late Proterowic doleritz sills and dykes dz complete the Precambrian magmatism in
the region; they are typical platform intrusive rocks. The dolerite bodies are mostly spread
along the Barents Sea coast from the Kola Fjord to the St.Nosc Capc and are unified into

the Barents Sea Complex.

The location of the bodies is conditioned by en-echelon faults that are splays of the
Karpinsky decp fault. Their country rocks are both the Archaean granitogneisses and the
Riphean sediments [58]. The NE-SW and N-S trending dolerite dykes are observed in the
Keivy Zone {55]. Large gently dipping intrusions and dykes are differentiated. In the Barents

82

-

Sea Complex dominate dolerites and quartz dolerites. The rocks chemically are homegensous
and belong to a normal tholeiite-basalt suite. They have undergone only sutomstamorphism.

Paloeozoic Erathem

‘Being the most important from the economical point of view, rocks al'thn age compose
massifs of two associations: (i) alkali-ultrabasic with carbonatites, and (ii) sgpaite. There are
a lot of data on these rocks obtained by A.E. Kukharenko, LV. Bussen, A.S. Sakharov, A V.
.Galakhov, S.1. Zak, T.N. Ivanova and many other geologists. These massifs are widely spread
in the Kola pcmnsula and are spaually connected with the Oslo-Khibiny NE-SW trending
Zone.

The first association (alkali-ultrabasic with carbonatites) includes bz Kovdor, Sebl'yarr,
Afrikanda, Turiy Cape, Vasrijarvi, Sellenlatys Messifs and some others, the second associa-
tion includes the huge layered Kkibing ead Lovozero Afassifs. Most massifs are muitiphase
and are considered to be the ring intrusions; they have a fannel-, lopolith-, laccolith- and
stock-like form. Their rocks form three complexes: (i) alkali ultramafic, (u) nephehnc
syenitic and (iii) carbonatitic.

All the variety of the rccks of the alkali-ultrabasic massifs corresponds to a suite of
olivinite-pyroxenite-melilite rock-melteigite-ijolite-nepheline syenite. In general, the massift
are composed of ore or several varietics of these rocks. The Lesnaya Varaka and Afrikanda
massifs, for instance, are mainly composed of olivinites and pyroxenites; the Sallanlatva and
Ozemaya Varaka massifs - of nepheline pyroxenites, melteigites, ijolites and carbonatites.
The group under consideration is characterized by carbonatites. )

The nepheline syenites are presented in the Khibina massif by chibinite, foyaite, lyavo-
chorrite, and rischorrite-juvite complexes of different age. Alkali ultramafites are spread in
this massif widely enough [2, 25]. In the Lovozero pluton, mostly spread rocks are foyaites
and lujavrites. Carbonatites have been discovered only in the Khibina Massif. All these aikali
rocks and the Lovozero group volcanics linked spatially with them, are considered to belong
to a single volcano-plutenic association.

The ore deposits of apatite, phlogopite, vermiculite, Al, Fc, Ti, rare metals and REE are
linked with the massifs of both associations, the Khibina and Lovozero deposits being unique.

The development of the Khibina and Lovozero massifs as well as of ultrabasic-alkali in-
trusives occurred 360-380 Ma ago [71].

Alkeli rock dykes dy, pipes of Kimberlites, alkali picrites and melaro-nepkelinites. Along
with the ring massifs, the Caledonian alkali magmatism is represented by dyke complexes and
explosion pipes. The dykes are located both within the alkali massifs and out of them, they
forming swarms out of the intrusions. The swarms have the NE strike, and the dykes are
some kilometers long and 50 meters thick. The largest dyke complexes, the Kandaloksha,
Prolivy, Porya Guba, Mavra Guka ones, are shown in the Map. They consist of alkali pi-
crites, lamprophyres, meymechites, melteigites, nephelinites, alndites, alkali trachytes,

phonolites, carbonatites and some other alkali rocks.
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In the Khibina massif, along with the dykes of the main intrusive complexes, widely
spread are dykes of the final stage of the massif development, with these dykes being mainly
composed of alkali picrites and olivine melanephelinites {3]. In the Lovozero massif, dykes -
are composed of zlkali lamprophyres, nepheline basalts, and tinguaites. In the country rocks
of the Kovdor massif, dykes consist of alkali picrites, alndites, phonolites, tinguaite-por-
phyriss and predominant nephelinites.

Explosion pipes are known in the Ivanovka Bay area [56], the Khibina massif, the
Bol'shaya River arez, the Yelovy Island end the Kandalaksha Bay arca. In general, by the
predominant compasition distinguished are three main varicties of the explosion pipes, ie.
“kimberlitic (i), alkali picritic (ii) and melanephelinitic (iii). The greatest number of the ex-
plosion pipes is established in the Tersky coast eastwards from the Turiy Cape where,
according to M.M. Kalinkin, they are conditioned by the Ermakovskiy graben. They are
"composed of alkali picrites, olivine melitites and ultrabasic foidites. The two last varieties of
the rocks compose dymond-bearing kimberlite pipes. The most perspective from the explo-
ration peint of view is the area of the narrow entrance in the White Sea [52].

The Kontezero alkali and nepheline syenite massif of the Carboniferous age is situated in
the north-western marginal part of the Kontozero caldera. In the massif, along with the pre-
dominant syenites cstablished are pyroxenites and melteigites. A thin nepheline syenite body
was discovered by drilling in the castern part of the caldera. The alkali rocks are intrusive
into the Lower Carboniferous sedimentary and volcanic rocks. An ultrabasic rock massif is
supposed to occur under these sediments and volcanics [35].

MAIN PROBLEMS OF REGIONAL RESEARCHES

According to the Note, the main problems of the regional geology result firstly from the
lack of reliable data on interrelations between definite geological bodies, their primary posi-
tion in the supracrustal section of the Kola Precambrian and their origin. It refers, first of all,
to high grade metamorphosed and reworked rocks of the Archaean age, in particular, that
have lost almost completely their primary features. As a result, it is impossible to stratify
these rocks on the lithostratigraphic base. Stratigraphic subdivision becomes possible when we
have data on sedimentary and volcanic rocks with primary textures and structures rocks sur-
vived in some small domains. These data, however, are not sufficient enough for correct
conclusions to be made about a primary succession of any single complex, not speaking
about a regional succession. As the Proterozoic formations are considered to be more infor-
mative, the main problems are mainly connected here with their regional correlation and a
different level of knowledge about separate Lower Proterozoic terranes. The main problem of
the intrusive rocks subdivision is in the lack of exact data on a geological (relative) age of
many intrusives, especially in zones of both high strain and high grade of metamorphism, and

in a small quantity of isotope age determinations. These circumstances causes difficulties in

determining a lateral set of magmatic rocks because it has been traditionally made on the
base of their petrological features.
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The most imponant is a question - do Early Archzean rocks occur in the Kola peninsula
or not? Components of these rocks have not been found out yet, and the basement compiex
shown in the Map presents only the lowest part of the section of the Kola-Belomorian
Complex. The heart of the problem is turned only into searching these rocks, with the search
being mainly carried out by systematic isotope dating and determining model Rb-St and Sm-
Nd ages. It is obvious that the discovery of Early Archaean rocks in future will not suffi-
ciently change the cutlines of the geological bodies shown at present in the Map but amend
our interpretation of the region's evolution.

A further subdivision of the Kola-Belomorian complex and getting more specific infor-
mation about its volume depends greatly on a precise isotope dating taking into account a
short time interval of the complex development as a whole. In future, the solution of this
problem is possible by recognizing the chronostratigraphic principle as the only possible one
to subdivide similar complexes against the lithostratigraphic principle. It should be mentioned
here that an isotope dating serves at present as the only method to solve both this problem
and most similar ones but only when we have rocks suitable for dating and unambiguous in-
terpretation of their position in a section of geological objects studied.

As for the Kcla-Belomorian Complex, the top priority task here is the age interrelation.
between the Chudz-Yavr unit of the central Kola-Norwegian Zone and the Oleny'ya Gora
(iron ore-bearing) unit of the near Imandrma area. We consider them to be related to one and
the same level. These units contain banded iron formations and are characterized by pressure
regimes of metanwrph_jsm similar to each other, which has allowed to include them into the
Kola-Belomorian Complex. At the same time, obvious are differences in the sections of the
Chudz-Yavr and Olen'ya Gora units, in their structural pattern and the grade of metamor-
phism as well as in the content of iron ores. The Olen'ya Gora unit is mainly volcanic in
nature; their rocks compose nammow structures between granitogneissic blocks or domes and

-form a specific lap or oval pattem. They are metamorphosed under conditions only of am-

phibalite facies and contain the largest economic iron ore depasits. The Chudz-Yavr unit, on
the contrary, is of terrigenous lithology, is metamorphosed under granulite facies conditions
and contains insignificant iron ore mineralization. Isotopic data available are not sufficient to
determine the relations between these two units. The necessity of a precise dating of the
Olen'ya Gora volcanics is also conditioned by a great similarity of its section with that of the
Lopian stratified terranes of the Kolmozero-Voron'ya Zone the greenstone rocks of which are
distinguished by us as younger ones against those of the Chudz-Yavr and Volshpakhk units.
-Among the urgent problems connected with a further study of the Lopian stratified com-
plexes is the determination of precise ages of volcanic rocks on zircon through all the zones
and getting, herewith, convincing data in favour of their higher stratigraphic position against
the Kola-Belomorian rocks. Supracrustals spread westwards of Kovdozero Lake have been
related also to the Archaean stratified complexes, and this decision is also open to discussion.
At present, the volume and area of the Peschanoozerskaya Formation rock spread in the
Terskaya Zone are, probably, grossly exaggerated. Compiling the Map, we have taken a ver-
sion based on the results of a large-scale geological mapping, but this version is not the only
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one because it is possible that the unit of graded-bedded micaceous and garnet-micaccous
schists from the given formaticn to the analogous rocks of the Vysokaya Zemlya Formation
completing the Lopian stratified section in the Terskayn Zonz.

Lots of unsolved problems of the geology of the Archacan supracrustals are connected

with a long-term tendency to map these rocks considering boundaries between sepamte geo-
logical bedies observed at present and being often ambigucus only as stratigraphic as well as
with mapping on the base of routs cross the strike of rocks. We believe, the most part of the
Archaean rocks should be re-mapped, with real geological bodies being distinguished and
followed along their strike. It is obvious that the stratigraphic subdivision of these bodics is
possible only in case of their top and bottom to be definitely determined.

Debatable problems concerning the stratigraphic boundary between the Upper Archazan
and Lower Proterozoic supracrustals may be solved by an isotope dating of suitable Upper
Lopian and Sumian rocks. For this purposs we need a single succession consisting of unam-
biguous Upper Lopian and Sumian formations. The most suitable section is located in the
eastern part of the Imandra-Varzuga Zone in the Malye Keivy Ridge area. Strictly speaking,
the rocks that are considered there as deposits of the Pestsovaya Tundra Formation (the
Snezhnoborskaya Formation) are related to this formation only on the base of their cempo-
sition, i.e. conditionally, for they are isolated from the stratotypical Pestsovaya Tundra rocks.
Only the position of these rocks in the ssction, their lithology and succession are the basis for
such a correlation. But there are soms grounds to doubt, so this problem needs to be further
investigated. Nevertheless, the attention should be paid to the position of the Pestsovaya
Tundra Formation in the castern part of the zone. The quartzose metasandstone and meta-
gravelstone unit separates here the Sumian section from Archacan granitogneisses and frames
the Sumian rock exposures. No effect of the synchronous volcanic activity on these rocks is
observed here and they do not interbed or altemate with volcanics at the top and botiom of
the unit. The Pestsovaya Tundra Formation rocks are established to lic on the oldest gneisses
and granitoids and sometimes on a crust of their weathering. There are no data about a
younger Sariolian age of this formation for the Sariolian sections are of another lithology and
structure and have a different position in the regional structure. The data available make ths
authors interpret the position of the Pestsovaya Tundra Formation ss an underlying one of
the Sumian section and completing the schists section of the Keivy Group, which is related
to the Upper Lopian. It is obvious that only additional investigations and isotope age deter-
minations may transfer this problem from hypothetical comparisons to the level of well-
grounded solutions.

The layered peridotite-pyroxenite-hypersthene gabbro massifs are representative of the
Sumian ones according to the age determinations. Products of weathering of these massifs are
considered to be found in the Sariolian conglomerates of the Pechenga and Northern Karelia
Zones. If it is the case, the emplacement of the massifs should be connected with the Sumian

- magmatic activity, which contradicts to the data about the multistage magmatic evolution in
different zones, i.e. volcanic rock associations of the early stage of the subsidence evolution
have been developed in the Pechenga-Varzuga Zone at the Sumian time and in the Northern
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Karelia Zone - at the Jatulian time [33]. Then the Olanga, Kivakka and Tsipringa massifs
also should be of the Jatulian age. But gecchronological data contradict this suggestion, so
thcrcisnoﬂﬁrgmdbhﬁbmmidathatmcmhocmcmdmmhyﬂedmiﬁbam-
sult of the Sariolian magmatic activity in the region. It is proved to b= correct to relate con-
glomerates that contain the fragments of the massifs to the Jatulian level rather thaa to the
Sariolian onc which they have been traditionally referred to. In basal conglomerates related
to the Lower Proterozoic deposits of the Kuusamo area dated were three pebbles of quartz
porphyry which are absent in that area but are widely spread through the Pana-Kuolajarvi
Zone (northern Karelia). Zircons from all the three pebbles are of 2405+/-6 Ma, which de-
termines the lower age boundary of the Kuusamo rocks, on the one hand, and the Sariolian
age of the Pana-Kuolajarvi quartz porphyry, on the other hand [74].

If the layersd intrusions that are located in northern Karelia are related to the Sariolian,
then it is necessary to consider more thoroughly the vertical set of the intrusive complexes
considered by us as post-Sumian. Such data are available, but the consideration of the Sario-
lian as a higher order stratigraphic unit, re-examination of its volume, structure and interre-
lations with the Sumian and Jatulian is only being worked out. )

The Pana-kuolajarvi Zone is unsufficiently studied for it is subdivided by the state border
into two parts. Its eastern part adjacent to the border wes inaccessible for study, the western
part is studied by Finnish geologists up to the border. Such a ssparate study of the zone re-
sulted in a different interpretation of its structure with opposite versions. Thus, based on the

 materials available we believe that there is a synclinorium in that area and the youngest

Hosijarvi volcanics occur in the synclinorinm core. An excursion to the western part of the
zone has shown that Finnish colleagues have the grounds to consider this part to be com-
posed of the Salla complex rocks that are the oldest Karelian volcanics there. It means that
the central part of the zone may have a dome structure rather than a synclinorium one, with
the former being eroded up to the Sovajarvi or Nivajarvi volcanic rocks. The solution of this
problem is obvious - a joint study of the zone by Finnish and Russian geologists.

Of poor knowledge is the stratigraphy of the Tominga and South Pechenga Groups be-
cause their rocks are very poor exposed, are subdivided into blocks by faults, and have a
complicated structure, especially in the South Pechenga domain.

In spit= of a rather sufficient knowledge of the Late Proterozoic sections, they are some-
times difficult to be correlated. One of main reasons is that the ssdiments deposited under
continentzl and shelf seas conditions differ greatly in lithology, which makes it impossible to
confidently use lithostratigraphic methods. There are a few geochronolcgical data. Due to it,
one of the most disputable problems concerning with the stratigraphy of the Late Proterozoic
of the Kola peninsula will, probably, be the problem of correlation between the sedimentary
complexes of the Rybachy and Sredny peninsulas. The solution of it appears to be in a more
thorough selection of microphytofossils from the Rybachy peninsula deposits as well as in a
study of the geology of the junction zone between these two regions.

Of great importance is the problem whether the depasits of the upper part of the section
of the Kuyakanskaya and Pumanskaya Formations are related to the Upper Riphean or to
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the Vendean. A set of microphytofossils determines them to be of the Upper Riphean age but

by the namre of the section and some lithostratigraphic features they arc similar to the

Vendean sediments of the Tanafjord Group (Nonvay).

The correlation of ths sediments deposited on the Tersky and Barents Sea coasts of the
Kola pzninsula is possible at present only by microphytofossil analysis because of these sec-
tions being isolated.

The problems of the geology of the Early Precambrian intrusive rocks as in case with the
supracrustal ones are mainly due to lack of data about the boundaries and lithology of certain
massifs and about their isotopic age as well. It is obvious when getting acquainted with mate-
rials on the Murmansk block composed mainly only of plutonic rocks. It is this territory that
needs to be re-mapped for the first turn based on the principles and isotopic dating men-
tioned above.

Of great difficulty is the subdivision of the Upper Archaean granitoids, the earlizst com-
plexes of diorites, tonalites, trondhjemites, granodiorites and enderbites, in particular. The
rightfulness of their being distinguished from the most ancient basement should be proved by
additional geochronological studies. Parallel to it solved may be the problem of their relative
volume; the only difficulty is in great simiiarity in rock associations of granitoid complexes of
different ags.

Dating is also necessary to prove the distinguishing of two gabbro-anorthosite complexes
of different 2ge, i.c. the Upper Archaean and Lower Proterozoic ones. The Lower Protero-
zoic age of the latter is convincingly proved by age determinations testifying that their em-
placement coincides with the development of the layered penidotite-pyroxente-hypersthene
gabbro intrusions. It makes us believe that the Main Ridze Massif was formed 40 Ma later
than the Monchegora pluton. Taking into consideration the well known data about the simi-
larity in the structure, rock and minerz! composition of these two massifs, we may believe in

their genetic affinity. In accordance with all said above it should be necessary to date leuco- -

‘gabbro and gabbro-anorthosites of the upper parts of the scction of the Panskaya and Fe-
dorova Tundra Massifs. All the rocks mentioned are absent on the present eroded surface in
the Monchegora pluton.

Unfortunately, we have no reliable geochronological data on alkali rocks of the Jatulian-

- Kalevian magmatic cycle and on alkali granites associated with the multiphase Gremyakha-

Vyrmes Massif. Dating of these granites allows to solve the problem whether it is possible for

two groups of alkali granites of different age to be present in the region. Similar thoughts

have already been suggested by geologists.

In conclusion, we express hope that the generalization of the geological materials on the
Kcla region as the Map of a scale of 1:500 000 and distinguishing the main problems apens
new possibilities for closer co-operation with geologists of the Northern Ewropean countries
tc solve common problems of the regional geology of the Baltic Shield.

e
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