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GOLD MINERALISATION IN PIILOLA AREA (EAST FINLAND)

Paccmorpena reosorvueckasi MO3HMLUS U MUHEPANIOTUS PYJONPOSBICHUN 30JI0Ta IUIOLIANN
IMuunona (Bocrounas @uunsuaus). [Inomans HaxoquTes B npeaeax 3eleHOKaMeHHoro mosica Kyx-
MO B apxeiickoM qoMeHe DeHHOCKaHAMHABCKOTO muTa. MUHEpanorus pya XapakTepusyercs npeoo-
JajlaHueM MUPPOTHHA M apCEHOITMPHUTA; 30JI0TO BBISBJICHO B CaMOpOAHOW gopMme U B popMe MabI0-
HUTa. B accoumanuu ¢ 3010TOM 4acTo HaOIIOJaeTcsl CAMOPOIHBII BHCMYT.

Komatiite-hosted Ni, VMS, and orogenic gold are the most common metallogenic
components in Archaean greenstone belts. Canadian shield, Western Australia and other Archaean
areas have well-known examples of orogenic gold deposits.

The main Au provinces in Finland are the Archaean greenstones in the east of Finland, Palae-
oproterozoic greenstone belts in Lapland, and the Palaeoproterozoic Svecofennian schist belts in cen-
tral and southern Finland. About 200 hard-rock gold occurrences are presently known.

These are short results of investigations of the Piilola area which is located in the Kuhmo
greenstone belt in Eastern Finland. Works are carried out by Mineral Exploration Network (Finland)
Ltd. Geophysical, geochemical methods, and drilling have been used.

The Finnish part of the Fennoscandian shield comprises three major domains. There are the
Archaean cratonic nucleus (Karelian domain) and the Paleoproterozoic mobile belts of Kola-Lapland
and Svecofennia.

The Archaean bedrock can be subdivided into TTG-type complexes, and a few major su-
pracrustal belts: Oijarvi, Kuhmo-Suomussalmi and llomantsi. The Kuhmo-Suomussalmi volcano-
sedimentary complex (Kuhmo, Suomussalmi and Tipasjarvi greenstone belts combined) was probably
formed in an intra-plate, oceanic environment [Lahtinen et al., 2011]. Its central part (the Kuhmo
greenstone belt) has a symmetrical syncline structure with a submeridional trend. The most volumi-
nous rocks are mafic volcanic rocks [Papunen et al., 2009]. Several phases of the Archaean TTG
granitoids have intruded the greenstone belt.
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Fig. The map of magnetic field of studied area and boreholls position.

A number of drilling-indicated gold occurrences has been identified in the Kuhmo greenstone
belt. On the basis of mineral assemblages in the gold occurrences and their host and adjacent rocks, the
degree of regional metamorphism is from upper-greenschist to lower-amphibolites facies.

The Piilola area joins Piilola, Jousijarvi, Licasuo, Aittoranta, and some other occurrences.

Next greenstone rocks succession was observed in the Jousijarvi occurrence (from the west to
the east):

1. Ultramafic rocks transformed to serpentinites, talk-carbonate, tremolite rocks. Aittoranta oc-
currence is hosted by these rocks.

2. Biotite schists with pyrrhotite dissemination.

3. Quartz-plagioclase schists.

4. Gneissic biotite-quartz-plagioclase rocks.

5. Biotite schists with pyrrhotite and arsenopyrite dissemination. These schists are ore-hosted
for Piilola, Licasuo and Jousijarvi occurrences.

6. Gneissic biotite-quartz-plagioclase rocks.

Ore field structure has submeridional trend and subvertical dip. It is complicated by Palaeo-
proterozoic gabbro dykes with NW-trending. Magnetic and electric methods do show the structural
features of the area, including those which control gold mineralisation (fig.).

The main ore minerals are, in a decreasing order of abundance, pyrrhotite, arsenopyrite, and
pyrite. Only in a few locations, arsenopyrite forms visible grain aggregates. Chalcopyrite and pent-
landite commonly occur as intergrowths together. Native gold has been observed at Piilola, Jousijarvi,
and Mujesuo, and is predominantly associated with arsenopyrite. Native bismuth has been detected in
the ore at Piilola, Mujesuo, and Jousijarvi. Native gold forms inclusions in arsenopyrite and silicate
minerals. Inclusions in chalcopyrite or pyrrhotite are rare (e.g. Mujesuo). In spite of obvious structural
relation between gold and arsenopyrite the Au-As correlation is not strong.

Till geochemistry shows an As and Au dispersion halo in the area.

It is suggested that Intrusion related gold system (IRGS) in combination with the previously
applied orogenic shear zone hosted exploration model could be applied to the area of study.
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FLORENCITE FROM KOPYLOVSKOE AND KAVKAZ GOLD DEPOSITS
(BODAYBO ORE REGION, RUSSIA)

®dnopeHcHT — TIIaBHBIN MUHepan-KoHLeHTpatop P33 Ha 3010TOopynHbIX MecTopoxaeHusax Ko-
nbutoBckoe U Karkas (bomaliOuHCKUiT palioH), JIOKAJIM30BAHHBIX B YTJICPOIUCTBIX TEPPUTCHHBIX I10-
ponax. O6pa3yer uanomopdHbie kpuctamisl pazmepom 0.1-1 MM, XapakTepu3yercs ONTUYECKOW U
XUMHYECKON 30HATIBbHOCTHIO, 00YCIIOBJIICHHOM TIaBHBIM 00pa3om npumMeckio Ca u Fe. 1o cocraBy P30
¢opencut mecropoxaenus KonbuioBckoe orBeuaer cxeme Ce>La>Nd, KaBkaza — Ce>Nd>La. Ha-
OroatoTCst Bapualuy B copepkanuu Th., Criektpsl pacnpenencaus P33 Bo ¢uiopeHcHTe U BMEIao-
HIMX YTJIEPOAUCTHIX MOpoIax CXOAHbl. BeposTHO, (iopeHcHT oOpa3oBajcs B mpolecce KaTtareHesa
HAYaJIbHON cTaJuu MeTamMop(dr3Ma, TIPU 3TOM UCTOYHUKOM (hocopa MOTIIO CIYKHUTh PacCcestHHOE Op-
TaHUYECKOE BEIeCTBO, P30 — riIMHKUCTHIC MUHEPATBI.

Introduction and geological setting. The Bodaibo ore region is located in the Patom highland
and belongs to the northeastern part of Irkutsk administrative region, which is well-known as the larg-
est gold placer province in Russia. The gold deposits in the Bodaibo ore region are confined to two
main ore blocks: Kropotkin block with disseminated and veinlet deposits (e.g., Sukhoi Log deposit)
and Artemovsky block with quartz vein deposits. The Kopylovskoe and Kavkaz deposits are located in
the latter block and are confined to the near-latitudinal anticline fold composed of the rocks of the
Dogaldyn Formation [Bendyuk et al., 1984; Ivanov, 2008].

The host rocks of both deposits include arkose and graywacke-arkose metasandstones, meta-
siltstones, and carbonaceous-clayey and clayey shales. The host rocks were metamorphosed under
sericite-chlorite subfacies of green-schist facies and also are hydrothermally altered [Palenova et al.,
2011]. Quartz, feldspar, muscovite, illite, chlorite, paragonite, and carbonates (breinerite, siderite,
dolomite and rare calcite) are major minerals of the host rocks. Carbonates are observed as zonal eu-
hedral crystals and concretions, which indicate their postsedimentary origin. Pyrite is a major ore min-
eral. Chalcopyrite, pyrrhotite, galena, and sphalerite are minor ore minerals. Gold forms free grains
and inclusions in pyrite. Allotigenic tourmaline, apatite, zircon, monazite, and allanite form rounded or
clastic grains. Florencite occurs in all types of host rocks but its maximal concentration is typical
of the highly pyritized gold-bearing carbonaceous-clayey shales. In sandstones, florencite is found in
clasts of carbonaceous shales.

Florencite was described as a typical accessory mineral of gold-bearing black shales of the Pa-
tom plateau [Buryak, 1998]. The placer gold from the Predpatom Mountains contains inclusions
of florencite and monazite [Glushkova, Nikiforova, 2011]. However, in spite of numerous references,
florencite from the Bodaibo region has not characterized yet.

Results. Florencite is observed as zonal and sectorial light yellow to brown (rarely greenish)
sharp rhombohedral crystals 0.01-0.02 mm (up to 1 mm) in size or grains without crystal shape. The
pores and inclusions of carbonaceous matter trace the boundaries between the growth sectors. Floren-
cite hosts inclusions of monazite and zircon. Occasionally, goyazite SrAl3(PO,)(HPO4)(OH)s epitaxi-
ally grows on florencite.

The chemical composition of florencite was studied using a SEM equipped with EDA. Floren-
cite from both deposits have similar composition and belong to florensite (Ce,La,Nd)Al;(PO,4).(OH)—
crandallite CaAlz(PO4)(OH), isomorphic series. The optical and chemical zoning in mineral coincide
(Fig. 1). The zones enriched in Fe and Ca are porous. Florencite from the Kopylovskoe deposit is
characterized by a Ce>La>Nd trend, admixtures of Th, Sr, rarely Pb and As, and inclusions of mona-
zite in contrast to Ce>Nd>La trend and absence of Pb and As in florencite from the Kavkaz deposit.
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