
17

БЪЛГАРСКО ГЕОЛОГИЧЕСКО ДРУЖЕСТВО, Национална конференция с международно участие „ГЕОНАУКИ 2017“
BULGARIAN GEOLOGICAL SOCIETY, National Conference with international participation “GEOSCIENCES 2017”

Mineral assemblages of gold in the Krassen epithermal deposit, Panagyurishte 
ore district, Bulgaria
Минерални асоциации на злато в епитермалното находище Красен, 
Панагюрски руден район, България
Kamen Bogdanov, Jana Kuncheva 
Камен Богданов, Яна Кънчева

Sofia University “St. Kl. Ohridski”, Department of Mineralogy, Petrology and Economic Geology;  
Е-mails: kamen@gea.uni-sofia.bg; janakuncheva@gmail.com

Keywords: LA-ICP-MS, epithermal gold, trace elements vectors, high-sulphidation Au deposits.

Introduction
The Krasen epithermal Cu-Au deposit is located in a 
80–100 m thick fault zone, limited by two sub-parallel 
fault arms with trend of 110–115° and 50–65° dip to 
the NE. The pyrite-enargite dominated mineraliza-
tion is tectonically controlled by series of subparallel 
developed tectonic breccia zones that host the pyrite-
enargite ore bodies (Bogdanov, 1987). Abundant tec-
tonic clay and sulphide ore brecciated mineralization 
are evidences for later reactivation of the northern part 
of the Krasen fault zone. The N-NE trending diagonal 
faults that crosscut and displace subequatorial faults 
have also been developed (Popov et al., 2012).

Ore bodies and mineral assemblages of gold
Pipe-like tectonic breccia zone hosts individual vein, 
lens-like and columnar ore bodies in the Krasen 
deposit. Phyllic, propylitic and advanced argillic host 
rock alterations are commonly observed around the ore 
bodies. Early massive pyrite-quartz assemblage (Fig. 1) 
is overprinted the chalcopyrite-pyrite, enargite-pyrite, 
bornite-tennantite and galena-sphalerite-chalcopyrite 
assemblages (Fig. 2). All of them are crosscutted and 
overprinted by late quartz-pyrite, pyrite-marcasite and 
anhydrite-barite assemblages (Fig. 2). Native gold 
and electrum are commonly observed in the enargite-
pyrite and galena-sphalerite-chalcopyrite assemblages, 
while native silver is associated with later barite and 
anhydrite (Bogdanov, Popov, 2003). The pyrite veinlet 
and disseminated ore bodies are poor in gold and other 
precious metals, as compared to the ore bodies with 
more complex mineral composition.

Gold morphology, grain size and fineness
Microscopic anhedral grains, blebs or irregular par-
ticles of native gold and electrum are associated with 

Fig. 1. Early pyrite with enargite

Fig. 2. Pyrite replaced by chalcopyrite, enargite and barite
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boundaries. Most of the observed gold grains do not 
exceed in size 20–100 µm. Cu, Te, Bi, As, Sb, and Hg, 
are the most commonly found trace elements in the na-
tive gold and electrum grains as recorded by 23 EPMA 
data (Jeol JXA8200, Montanuniversitat, Leoben). 
Their content varies at the range from 0.01 to 3 wt%.

The gold fineness in the studied gold grains from 
Krasen epithermal deposit as a rule is high and varies 
between 882 and 998 ‰ (Fig. 3). The submicroscop-
ic gold (0.3–7.8 ppm) is abundant in the early pyrite 
dominated ores as confirmed by LA-ICP-MS (Perkin-
Elmer ELAN DRC with New Wave UP193FX LA 
device, Geological Institute, BAS) data (Fig. 4) and 
widely discussed (Cook, Chryssoulis, 1990; Cook 
et al., 2014). The gold grade in the chalcopyrite 
varies between 0.9 and 2.7 ppm.

Deformation, recrystallization and overprinting by 
enargite, chalcopyrite, bornite, galena and sphalerite 
of the early pyrite-rich ore bodies (Fig. 2) has led to Au 
and Ag migration grain boundaries and cracks in the 
sulphide minerals and gold grains coarsening and fine-
ness increasing (Fig. 3) in the more late assemblages.
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Fig. 3. Gold fineness in mineral assemblages: Q-Py, quartz-pyrite; En-
Bn, enargite-bornite; Gn-Sf, galena-sphalerite-chalcopyrite; Anh-Bar, 
anhydrite-barite

Fig. 4. LA-ICP-MS spectra of early pyrite

pyrite, enargite, bornite, tennantite, chalcopyrite, 
sphalerite, galena, clausthalite, covellite and chal-
cocite. Gold is generally found as a microscopic ir-
regular single grains, commonly flattened or elongate. 
Electrum and gold commonly occur as flakes, rosary 
arranged blebs or irregular particles between 2–20 µm 
in size in the sulphide minerals, or along their grain 


