MUHEPATEHUSA JOKEMBPUA

Jlo BHepeHUs CUIIa MOPOJIBI 3aJIeKU ObUTH 1200 JTUTU(UITUPOBAHBI, 0 3TOTO MOMEHTA MEPBUYHOC
OpPraHWYEeCKOe BEIECTBO ellle He MPOIIO0 CTAAHI0 TTIaBHOU (a3bl oOpa3zoBanus Hedtu. [lox BusHUEM Te-
TTa UHTPY3UH MOPOJIBI 3aJI€KH MPHUOOPETANH TOTIOTHUTEIHHYIO CIIOCOOHOCTh K BSI3KOMY TEUEHHIO W TIIa-
CTHYECKUM JiepopManusaM. 3a CUET KaTareHeTUIECKOTO MPeoOpa3oBaHusi OPraHUIEeCKOTO BEIISCTBA M HH3-
KOH MPOHUIIAEMOCTH TEeTUTOBBIX ITOPOJI B JIOKATBHBIX 00hEMaxX CO3/1aBaJIOCh BEICOKOE JaBIIEHUE, HHUIIUH-
pyrolee akTHBHOE OpeKJYnpoBaHNE MaKCOBUTOB, HACBHIIIEHUE PACIUIaBa Ta3000pa3sHBIMHU YTIEBOIOPOIAMHU
U CHHUXKXCHUC IIJIOTHOCTH. HpI/ICYTCTBI/Ie B camporieiimTax MUHEPAJIOB, COACPKAIINUX BOAY, a TAKKE BBICOKAA
TEIUIOEMKOCTh U HU3Kasl TSILIONMPOBOJHOCTh OPraHOMUHEPAIBHBIX COSUHEHUH, CIOCOOCTBOBAIU IIIMPOKO-
MYy TPOSIBIIEHUIO THIPOTEPMATBHBIX U OTYACTH METACOMAaTHYECKHUX TPOIIECCOB (OCIIOIEHEHHE, XIIOPUTH3a-
s, cyJib(uau3aius, OKBapleBaHue KaK JOJIEPUTOB, TaK M BMELIAIOIIUX MOopoa). Hanbonee MHTEHCUBHO
TUIPOTEPMAaIbHBIC MPOIECCHl MPOSBUINCH B OCIA0JCHHBIX 30HAX, KaK B HETMOCPEJICTBEHHOM KOHTAKTE C
CHIJIJIOM, TaK M Ha yJaJIeHUH OT HETO.

Taxkum 00pazoM, BpeMsl BHEAPCHUS CHJUIa OBLIO OoJjiee TO3AHWM IO OTHOIICHHWIO K 3aBEpPIICHHUIO
dhopmupoBaHus KymoiapHOTO Tena. KopHeBas 4acTh MOABOASINEIO KaHATA IPUYyPOUYeHa K aHTHKIMHAILHON
CKJIaJIKe, CIOXEHHOH TMOpOJaMH C OTHOCHUTEILHO HEBBICOKHM COJEp)KaHHEM HIYHTUTOBOT'O BEIIECTBA -
aJIeBpOIIUTaMH, Ty(HOaTEBPOIUTAMU U KapOOHATHBIMH MOPOJAaMH, 2 HA MOMEHT BHEJPEHHUS CHIUIA, IT0-BH-
TUMOMY, yKe Topasfo Oojee TUTHGOUIIMPOBAHHBIMH 110 CPABHEHHIO C OPraHOMHHEPAJIHHBIM BEIECTBOM
3anexu. DopMUpOBaHUE CKIIAJKK MO TIOPoJaM, He 00IalalolIiM BBICOKOH CIIOCOOHOCTBIO K TUIACTUYHBIM
nedopMaIysiM, MOTIIO COTIPOBOX/IATHCS PA3BUTHEM IOBBIIIEHHON TPEIIUHOBATOCTH, YTO CIIOCOOCTBOBAJIO
BHEJIPEHUIO MarMmbl. JlanibHeiliee HanpaBieHHE Pa3BUTHS MOABOIAIICTO KaHAJIa, IPEAIOI0KUTEIBHO, Ol-
peAensIoch 0COOCHHOCTSMU BHYTPEHHETO CTPOCHHUS KYIOJIBHOW CTPYKTYphI: U3MEHUMBOCTBHIO COCTaBa U
pa3HOi CTeNeHbo0 JIUTUDUKAIIUN TTOPO/] 3aiexu. He NCKITtoYeHo, 4To 3TOMY CIIOCOOCTBOBAJIO 3areyaThiBa-
HHE MOJIBOJIAIIETO KaHalla KOKCYIOIIEHCs MacCoi carponeInuToB.
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DeHHOCKaHINHABCKUI LIUT SIBIIsSETCS KpyMHEWeil 001acThio pa3BUTHS TOKEMOPHICKUX OPO]
B EBpomne. I1o reosormueckoMy CTpOCHHIO OH OJM30K K M3BECTHBIM TOPHOPYIHBIM paiioHam Kanansl u
Agsctpanuu. Tepputopusi muta oxBaTbiBaeT DuuisHauto, llIBenuro, HopBeruioo u 3HAYHUTENBHYIO
yacTh ceBepo-3anaga Poccun. @eHHOCKaHIMHABCKHUN IIUT 00afaeT CyIeCTBEHHBIM PYIHBIM MOTCH-
UagoM, a rocygapctsa OeHHOCKAHANHN SBISIOTCS MPOU3BOJUTEIIMH METAJUIOB MUPOBOTO MaciuTaa.
['eostoropasBeiouHble U JOOBIYHEIE PAOOTHI BEAYTCS 3/1€Ch HAa NPOTSHKEHUH HECKOJIBKHUX BEKOB. B mo-
CIIeTHUE JECATHIICTHS B PE3yJbTaTe aKTHBHBIX IMOUCKOBBIX PabOT ObLIN BBISIBICHBI CEpbE3HBIE TEp-
CHEKTUBHI JIJISl OTKPBITUA KPYIHBIX 30JI0TOPYIHBIX MecTopoxaeHuid. OmpHo u3 Hux — CyypUKYCHKO,
pacnosioxkerHoe B CepepHoit OuHISHINM, SBIAAETCS KpynmHeHmuM B EBpomne. Ero cymmapHbIe 3amachl
onieHuBaroTcsA B 120 TOHH 30I10Ta.

Fennoscandian Shield is the largest exposed area of Precambrian rocks in Europe, geologically
similar to the famous mining regions in Canada and Australia. The Shield area constitutes all Finland, and

276



Mamepuaner Bcepoccutickoul konghepenyuu (Ilemposzasoock, 11—13 nosops 2009)

large parts of north-westernmost Russia, Norway and Sweden. Fennoscandia is a significant ore potential
and metal producing region on a world scale, and has a long history of mining and mineral exploration.
However, it can still be regarded as under explored and has a good potential for major discoveries in gold.
The Suurikuusikko mine in northen Finland is the biggest gold mine in Europe and has total reserves and
resources at 5.7 Moz gold.

Archean and Paleoproterozoic orogenic deposits are the most important gold exploration targets but
other recognised styles of mineralisation also occur: metamorphosed epithermal; IOCG; intrusion-related
(non-skarn); and VMS-hosted. The first significant stage of gold mineralization was during the Neoarchean
(ca. 2.7 Ga) when orogenic gold deposits were formed in typical greenstone-belt settings.

The Palaeoproterozoic orogenic evolution of Fennoscandia can be divided into the Lapland-Kola
orogeny (1.94 — 1.86 Ga), the composite Svecofennian orogeny (1.92-1.79 Ga) and the Gothian orogeny
(1.64-1.52 Ga). The composite Svecofennian orogen, divided into the Lapland-Savo, Fennian, Svecobaltic
and Nordic orogens, forms the largest Paleoproterozoic unit, covering over 1 mill. km® Some
Paleoproterozoic granitoid-related and metamorphosed epithermal gold deposits are known in
Fennoscandia but the majority of Paleoproterozoic gold deposits are of orogenic type and formed at least in
two major periods at 1.91-1.86 and 1.85-1.78 Ga. The multiple orogenic evolutions in some areas may
have redistributed and concentrated gold in several stages and more age data on mineralizations is
evidently needed.

In northern Finland, dozens of orogenic gold occurrences have been discovered in the extensive
Paleoproterozoic greenstone belts of Central Lapland, Kuusamo and Perdpohja. Most important of these is
the now opened Kittildi mine. Some of the orogenic gold deposits have an atypical metal association
although most of their features are similar to the gold-only orogenic occurrences.

Several Au mineralisations, related to mega-scale structures, occur in tectonic windows and
Paleoproterozoic greenstone belts in Norway. These include the now closed Biddjovagge Au-Cu deposit in
the Kautokeino greenstone belt and Au-bearing mineralizations in Skjomen, West Troms, Alta Repparfjord
and Karasjok areas.

Gold mines and most important occurrences in Sweden are found from the gold line in the Skellefte
distric. Some of the old VMS-mines, like Boliden, were also very rich in Au. There is some Au in Aitik
mine and also some interesting Au occurrences, which occur within the FENGOT area.

As discussed above northern Fennoscandia as whole shows many different types of Au prospects
and deposits but it is still unclear how they all have formed. A cross-border co-operation is needed to
understand the continuation of geological units and crustal-scale structures favourable for gold
mineralizations. Thus, Geological Survey of Finland; State Company Mineral (Russia);

Russian Academy of Science, Precambrian Institute; Russian Academy of Science, Karelian
Research Centre (Institute of Geology); NGU (Norway); SGU (Sweden) started a project titled
“Fennoscandian Gold Transect “(with acronym: FENGOT) with duration from the beginning of January
2009 until the end of December 2012.

The project work shall include gold potential evaluation along transect from Vygozero (Russia) via
Kittild (Finland) to Karasjok (Norway), and also from Kittild via Kolari (Finland) and Kiruna (Sweden)
meeting Norwegian coast at Lofoten SW and Porsanger NE (Norway) and eventually publishing a map in
joint ownership.

In the St Petersburgh meeting (16-18.3.2009) was agreed about the regions. In Norway — Skjomen,
West Troms, Alta Repparfjord, Kautokeino and Karasjok. In Sweden — Nautanen-Nattavaara, Pajala

Kiruna, Vittangi and Lannavaara. In Finland — Kittila, Kuusamo, Kolari. In Russia — Kuolajarvi,
Shombozero, Lekhta and Vetreny belt. These regions can be subdivided to subareas if necessary. Subareas
(or regions) are the main correlation units in the FENGOT work. Au deposits and important Au-
occurrences within these subareas are studied in more detail and the Fennoscandian Data Base (FODD)
information will be used as background information.

The main outputs of the project will include transect maps where basic information is retrieved and
combined from national map data bases. Tentative layers/maps include lithology, litostratigraphy,
metamorphic, structural (domains, age, type etc) and gold metallogeny (defining gold-potential areas and
structures). The studies focus also on event chronology for rock formations and magmatic, metamorphic
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and tectonic stages, and mineralizing events in separate belts and their correlation between each other.
Nationally there will be regional and detailed studies on gold deposits and favourable areas to delineate
following aspects: deposit type, age, host rock relations, structural control and tectonic setting.

The main goal of this joint Russia-Nordic project is to create better understanding of gold resource
potential in northern Europe for the benefit of the exploration industry and society in general.

MeTtaiorenndeckue 3mMoxXu PeHHOCKAHAUHABCKOI0 IUTA
Xa3zos P.A.
Yupexnenue Poccmiickoii akagemnn Hayk MuacTuTyT reoorun Kap HII PAH, r. Ilerpo3aBoack

Cpenu OCHOBHBIX 33714, CTOSIIMX Tepell METaUIOTeHUEH, OHOM M3 BaXKHBIX SBJSIETCSl YCTAHOBIICHUE
3aKOHOMEpPHOCTEH 00pa30BaHUsI MECTOPOXKICHHA BO BpEMEHH, T.€. B METAIUIOTEHUIECKUX dIOXaX.

B Hamem moHWMaHWU, KOTOPOE HAXOIUTCS B COOTBETCTBHM C mpeacTtaBieHusMu B.M. CmupHoBa
[2], L.I'. MarakssiHa [1], A . IllernoBa [6], MEeTalSIOTreHUYECKUE SIIOXU — 3TO KPYIIHBIE OTPE3KH T'€0JIO0TH-
YEeCKOTO BpEMEHH 00pa30BaHUS PYAHBIX MECTOPOXICHUH, COOTBETCTBYIOIINE TJIABHBIM dTalaM IeoJIOTH-
YEeCKOTO Pa3BUTHS KPYIMHBIX TEKTOHHYECKUX AJIEMEHTOB 3€MHOM KOPBHI.

OeHHOCKAaHANHABCKUN IIUT MO TEOJIOTO-TeO0(OU3NIECKIM JaHHBIM JOCTATOYHO OTYCTIMBO IMOAPa3-
neinsercs Ha 5 reo0s10koB (MerabiokoB): benomopckuii, Kapennckuii, Konbckuii, Jlanosxcko-boTHndeckuit
u CBekodenHckuii (puc.l). OnpenaeneHHas aBTOHOMHOCTh METANIOTEHUH KaXK0T0 Teo0iioka (puc.2) sBis-
€TCsI OTPaKCHHEM UX PAa3INYHON Te0JIOTHIECKON UCTOPHH.
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Puc. 1. Cxema GrokoBoro crpoenusi @ennockannunasckoro mura. Cocrasuinu: A.C. I'pummn n P.A. Xa3oB

1-3 — pernoHajbHBIE QHOMAJIMK CHJIBI TSDKECTH: 1 — IOHMKEHHBIE, 2 — "HeHTpanbHble", 3 — MOBBIIIEHHBIC; 4 — MEKXIe00I0KOBbIE
uiBbl; 5 — reobnoku: I — benomopckuii, 11 — Kapenbckuii, 111 — Konbckuit, [V — Jlanoxcko-botandeckuii, V — CBekoheHHCKHIT; 6 —
Bocrouno-EBponeiickas miardopma; 7-9 — ckiraagateie ooacTu: 7 — KalleI0OHCKas1, 8§ — Gaiikaibekast, 9 — NabClIaH/ICKasl.
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