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"Les Mines Selbaie" is a large, generally low-grade, polymetallic (Zn, Cu, Ag, Au) "giant" volcanic-
associated ore deposit in the Harricana-Turgeon belt, which is part of the northern Abitibi
Subprovince of Quebec. Economically recoverable mineralization occurred in three zones: the Al
(6pen pit), A2, and B Zones (underground). The pre-mining resource was 54.9 Mt, including 8 Mt
of sub-economic, locally silver-rich massive pyrite. in the Selbaie region, calc-alkaline andesitic
volcanics form the "basement." The Brouillan Volcanic Complex formed within an islandarc setting
on this regional basement. Evolution of this complex involved the formation of a felsic magma
chamber and the development of a large caldera structure 6ver the Brouillan batholith. Second-order
linear and sub-parallel faults and rifts developed as a result of back-arc rifting/extension. The edges
of these rifts were feeders for linear felsic volcanism (similar to fissural volcanism). During felsic
volcanism, the feeder zones acted as conduits for hydrothermal fluids with associated pervasive
potassic alteration. The alteration is characterized both vertically and laterally by well-defined
quartz, sericite, K-feldspar and/or, locally, biotite halos, to produce a mushroom-shaped
morphology. This K-feldspar alteration is not common in most other volcanic-associated ore
deposits. Mafic dikes cut ali of the geological units and appear to occupy earlier synvolcanic
structures. Regional greenschist-assemblage metamorphism and pervasive deformation affect ali
units. Thrust faults moved part of the Brouillan batholith and basement units dver the Mine
Sequence. Although there is no relationship between the earlier mineralizing events and these late
thrust faults, the thrust faults probably played an important role in location of ore lenses. Three
types of mineralization are present: 1) copper-rich veins and hydraulic breccias; 2) disseminated
and stringer, low-grade and high volume zinc-copper mineralization; and 3) finely laminated,
massive, locally silver-rich pyrite mineralization within structural basins. At the bottom of these
basins and at the contact of welded acid tuff (WAT) units, massive pyrite zones are locally enriched
in zinc, and contain the possible vestiges of black smoker-like material. The ore metals were
probably derived from leached basement andesitic volcanics in a hydrothermal system powered by
one or more heat sources within the Brouillan Volcanic Complex. The Selbaie deposits are mainly
characterized by: (1) the presence of small volcano-tectonic subsidence basins, which host chemical
sediments and volcaniclastic materials; (2) pervasive potassic alteration; (3) locally high-grade
silver mineralization (up to 1-2 kg/t Ag); and (4) the presence of random zones of Pb
mineralization. The Selbaie deposits can be closely compared with the copper-rich Murgul deposits,
which belong to the eastern Pontides metallogenetic province in Turkey. If conventional
classification criteria for the volcanogenic massive sulfide deposits (e.g., Noranda, Mattabi types,
and recent subsea floor deposits) are taken into account, the Selbaie deposits stili exhibit many
differences in terms of alteration assemblages, physical volcanology and some styles of
mineralization (low-grade and large volume). Consequently, the "Selbaie" deposits belong to a new
sub-type of volcanic-associated sulfide deposit, which may be used in future exploration programs.
Volkaniklerle Iliskili Polimetalik (Zn,Cu, Ag ve Au) Selbaie Cékellerinin Jeolojisi,

Abitibi, Quebec, Kanada

"Selbia Madeni (Les Mines Selbia)"; Quebec'teki kuzey Abitibi Altbirimi'nin bir pargasi olan
Harricana-Turgeon kusagi icerisinde yeralan volkaniklerle iliskilidir ve devasag, genelde diisiik
dereceli, polimetalik (Zn, Cu, Ag, Au) cevher c¢ekelleridir. Ekonomik olarak degerlendirilen
mineralizasyonlar {i¢ zonda gelismistir. Bu zonlar Al (acik isletme), A2 ve B (yeralt1) zonlaridir.
Madencilik 6ncesi kaynak, 8 metre ekonomik olmayan kesimle birlikte, 59.4 metrelik, lokal olarak
glimiisce zenginlesmis masif piritten olusur. Selbaie bolgesinde, kalk-alkalen andezitik volkanikler
temeli olusturur. Broullian Volkanik Karmasigi bu bolgesel temel tizerinde, bir ada-yaymm pargasi
olarak olugmustur. Bu karmasigin gelisimi bir felsik magma haznesinin ve Broullian batoliti
iizerinde biiyiik bir kaldera yapismin olusmasi ile ilskilidir. ikincil ¢izgisel-paralel faylar ve rift,
yay-ard1 gerilmesine bagli olarak olusmustur. Felsik volkanizma bu riftin sinirlari boyunca
beslenmistir. Felsik volkanizma siiresinde, besleme zonlar1 hidrotermal sivilarin ilerlemesini



saglayan kanallar gorevi gormiislerdir. Hidrotermal sivilarin ilerlemesi yaygmn potasik
alterasyonlara neden olmustur. Alterasyonlar hem yatay hem de diisey yonlerde iyi tammlanabilinen
kuvars, serisit, K-feldspar olusumlarmma ve/veya lokal olarak mantar sekilli biyotit dolgu
bliyiimelerine neden olmustur. Bu K-feldspar alterasyonlari, diger bir ¢ok volkaniklerle iliskili
cevher kusaklarinda goriilmez. Mafik dayklar tiim jeolojik birimleri keserek daha onceki volkanik
yapilan isgal etmislerdir. Bolgesel yesil-sist fasiyesindeki baskalasim ve yaygin deformasyonlar
tiim birimleri etkilemistir. Broullian batolitinin bir kismi1 ve temel birimleri, bindirme faylariyla
Maden Serisi iizerine itilmislerdir. Bu sonraki bindirmeler, dnceki mineralizasyonlarla iligkileri
olmamasina ragmen, muhtemelen cevher lenslerinin konumlanmalarinda énemli rol oynamislardir.
Ug tipte mineralizasyon goriilebilir: 1) bakirca zengin damarlar ve hidrolik bresler; 2) yayilmis ve
yatay, diislik-dereceli ve yliksek hacimli civa-bakir mineralizasyonu; 3) yapisal havzalar i¢indeki,
ince laminali, masif, lokal olarak glimiisge zengin pirit mineralizasyonu. Masif pirit zonlar, ii¢
havzanin tabaninda ve kaynaklanmis asit tiif (KAT) birimlerinin dokanaklarmda, lokal olarak civa
zenginlesmesi gosterirler. Cevher metalleri, Broullian Volkanik Karmasigi igerisindeki bir veya
daha fazla 1s1 kaynagindan giiciinii alan, hidrotermal bir sistem ile, andezitik temel i¢inde siiziilerek
yerlesmisglerdir. Selbaie ¢okelleri genelde; (1) kimyasal ¢okellere ve volkanoklastik materyallere
evsahipligi yapan, kiiciik volcano-tektonik ¢okme havzalarinin varlig; (2) yaygin potasik
alterasyon; (3) lokal olarak ytiksek-dereceli giimiis mineralizasyonu (1-2 kg/t Ag diizeyine kadar);
ve (4) diizensizce olugsmus Pb mineralizasyonlar varlig ile karakterize olur. Selbaie ¢okelleri, Dogu
Pontidlerdeki metalojenik kusagin bir pargasi olan, bakirca zengin Murgul ¢okelleri ile yakin
benzerlikler sunar. Volkanojenik masif sulfide ¢okelleri i¢in uygulanan (6rnegin; Noranda, Mattabi
tipleri, ve giincel deniz taban1 ¢okelleri) geleneksel siniflama kriterleri dikkate alinsa dahi, Selbaie
cokelleri alterasyon toplulugu, fiziksel volkanoloji ve baz1 mineralizasyon tipleri agisindan (diistik-
derece ve genis-hacim) hala birgok farklilik tasimaktadir. Sonug olarak, "Selbaie" cokelleri
volkanik-iligkili sulfide c¢okelleri igerisinde yeni bir alt tipe aittir. Bu yeni alt tip gelecekteki
arastirmalarda kullanilabilir.



