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Petrofacies classification, characteristics and formation mechanism of breccias
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Abstract

The Chalukou porphyry molybdenum deposit, a newly discovered giant deposit in north Da Hinggan Moun-
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tains, is closely associated with late Late Jurassic aplite porphyry and granite porphyry. Various breccias were
observed in the Chalukou deposit, comprising magmatic breccias and hydrothermal breccias. Based on the clast
form and composition, matrix/cement constituents and textures, the authors classified hydrothermal breccias in-
to four facies: Facies A, Facies Bl, Facies B2 and Facies E. Facies A breccias, cemented by barren quartz, was
formed by the fluid exsolution from aplite porphyry and seemed to be the earliest breccias. The emplacement of
granite porphyry caused the development of magmatic breccias cemented by quartz- and feldspar-bearing felsic
magma. Subsequently, overpressure caused by fluid exsolution from granite porphyry and fluid evolution consti-
tuted main factors for the formation of Facies B1, B2 and E breccias, which were characterized by cement as-
semblages of quartz + molybdenite + pyrite, sericite + illite + pyrite + fluorite, and chlorite + carbonate +
pyrite + sphalerite + galena + fluorite, respectively. During the formation of breccias, fragment mixing and
abrasion caused by fluidization resulted in the complex clasts and abundant matrix dominated by rock flour. Al-
though the high matrix breccias have low Mo grade due to reduction of permeability, they represent the location
of fluid accumulation during the formation of breccias and have high permeability. Thus, they might have acted
as the channel to transport Mo-bearing fluid. The factors responsible for the existénce of breccias in the veined
form in the Chalukou Mo deposit may include large depth of intrusive emplacement, mutil-input of smaller vol-
ume of fluid exsolution at each stage, fluorine-rich magmatic-hydrothermal system and pre-existing weak struc-
ture of wall rocks.

Key words: geology, magmatic breccia, hydrothermal breccia, breccias facies, time sequence and space

pattern, alteration assemblage, Chalukou porphyry molybdenum'deposit
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2 Mo
Table 2 Classification of breccias in the Chalukou Mo ore district
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a. Magmatic breecia: clests comprising aplite porphyrys granite porphyrys quarte vein etc. » hydrothermsl breccias occurring as a clast in the mag-
matic breccias, the cament composed of felsic magmas with quartz and K-feldspar phenocryst: b. Facies B2 hydrothermal brecciss, quartz-melyb-
denite wein and Facsies Bl hydrothermal breecias occurring ss clasts in Facies Bl brecein: ¢. Facies A breceings the clasts meinly composed of aplite
porphyry with quartz vein snd cemented by quartz. Molybdenite vein end quartz-molybdenite vein crosscutting Fecies A breccias: d. Facies Bl brec-
cia» the K-feldspar-biotite wein crosscut by breccias: e. Facies E breccias: chlorite-pyrite vein crosscutting the breccias: f. Facies B2 breccias,
pyrite-fluorite vein crosseutting breerias; g. Crosscut relationship between two kinds of hrecciss, the right B2 hirecciss emascutting the left Bl breccias;
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h. Croseoirt relationship between two kinds of breccias, the right B2 brecciss crosscirtting the left Bl breccias. The B2 breccias have more matrix than Bl.

AP—Aplite porohyty; GP—Granite porphyry; AR—Altered meta-rhyalite; QV—Breccia of quartz vein; Q—Quartz; mol—Molybdenite; py—Pyrite:
chl—Chlorite: flu—Fluorite: bi—Biotite: kfs—K-feldspar
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Fig. 4 Photomicrographs of representative breceias of the Chalukou deposit
ZK1515-856: a. Sample photo of magmatic breccias, with clasts consisting of aplite porphyry and Mo-mineralized quartz: b. Photo {plainlight): ¢
and d. Flowing structure kept in cement composed by felsic magme: e. Aplite potphyry clast surrounded by sand-sized mattix and fine grained ce-
ment: f. Quartz phenocryst developed in cement. ZKB04-763: g. Sample photo of facies Bl hydrothermal brecciass with clasts composed of aplite
porphytys granite porphyty and quartz vein etc. ; h. Photo {plainlight); i. Quertz-molybdenite vein occurting as & clast; j. Grenite porphyry ocour-
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