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Table 1. Trace element contents in minerals from Roşia Poieni porphyry copper deposit using 

EMPA method (Cioacă et al., 2014)  

Mineral (no. of 

measurements) 

Au 

 (ppm) 

Ag  

(ppm) 

Te  

(ppm) 

As  

(ppm) 

Bi 

(ppm) 

Se  

(ppm) 

Pyrite (9) 20 <10 <20 50 nm 21 

Chalcopyrite (2) <200 125 <200 <20 nm 250 

Bornite (6) 412 1477 247 45 720 165 

Abstract: Roșia Poieni deposit (9.42±0.14Ma) is located in the Neogene Metallogenetic Subprovince, associated with the Miocene magmatism that is well developed in South Apuseni 

Mts. (Metaliferi Mts.), Romania. This subprovince contains more than 70 ore deposits, mainly Au-Ag (±Te, Bi, Se, Ge) epithermal veins and porphyry copper type deposits. The copper 

mineralization of Roșia Poieni ore deposit consists of chalcopyrite, magnetite, bornite, and subordinate pyrite and molybdenite as impregnations in diorites affected by potassic and 

sericitic alteration. Bulk rock samples contain 0.25-1 ppm Au, 0.7-2 ppm Ag, 4-324 ppm Mo, and 5-104 ppm Te. Electron microprobe investigations indicated the concentration of Au in 

pyrite and bornite (mean values of 20 ppm, and 412 ppm respectively), while Ag, Te and Bi show values of hundreds to thousands ppm in chalcopyrite and bornite. LA-ICPMS analyses 

shows that both Cu minerals (chalcopyrite and bornite) are enriched in Ag, Se, Bi and Te. LA-ICPMS profiles suggest the presence of fine inclusions of galena and Bi minerals in 

chalcopyrite, and sphalerite and discrete Au minerals in bornite. 

Geology of ore deposit 

 

Roşia Poieni is located in the Neogene Metallogenetic Subprovince, known also as the Golden 

Quadrilateral (Fig. 1) and is the largest porphyry Cu deposit in Romania, with a tonnage estimated to 

431Mt at 0,55%Cu and 0.25g/tAu (Kouzmanov et al., 2005). The deposit is related to the Fundoaia 

andesitic/microdioritic subvolcanic body, wich intruded the Poieni andesite (Fig. 2). The Fundoaia 

intrusion consists of plagioclase, quartz, biotite and hornblende. 

The mineralization is of two types:  

(1) the porphyry copper mineralization, with magnetite – chalcopyrite - bornite (covelite) ± pyrite -  

molybdenite mostly within the potassic alteration zone; in the upper and marginal parts of the intrusion, 

affected by phyllic and argillic alteration, the pyrite is the main metallic mineral; 

(2) centrimetric veins with pyrite, sphalerite, galena, tetrahedrite, chalcopyrite, enargite, tellurides and 

germanium minerals cross the porphyry-type mineralization. 

Methods and results  

 

Electron microprobe analyses (EPMA) indicate the presence of Au, Ag, Te, Se and Bi in the sulfide minerals, with an inhomogeneous distribution. The mean values of Au are 20 ppm in pyrite (most 

values below detection limit) and 412 ppm in bornite, while Ag is concentrated preferentially in bornite (mean of 1477 ppm). Tellurium varies from <20 to 40 ppm in pyrite, and from < 200 ppm to 

1,000 ppm in bornite (Cioacă et al., 2014).  

LA-ICP-MS data indicate mean Au values of <0.18 ppm in chalcopyrite (3 spot analyses) and <0.50 ppm in bornite (5 spot analyses). In chalcopyrite, Ag is 44 pm and Te is 4 ppm, while in bornite, Ag 

and Te are one order of magnitude higher than in chalcopyrite (301 ppm Ag and 66 ppm Te). Both chalcopyrite and bornite are enriched in Se (390 and 833 ppm, respectively), Bi (57 and 1686 ppm, 

respectively) and Ge (7 ppm and 3 ppm, respectively). LA-ICP-MS profiles suggest the presence of galena and Bi minerals as fine inclusions in chalcopyrite and sphalerite and discrete Au -Ag 

minerals as fine inclusions in bornite (Fig. 4). The results are given in the Table 1 and Table 2. 

Discutions and conclusions 

 

•Most of the trace elements concentration in Roșia Poieni porphyry copper ore deposit 

indicate a significant enrichment relative to their abundances in the earth crust (Au, Ag, 

Te, Mo, Se) and have mean values comparable with the potentially economic 

concentrations from copper ores.  

•The sulfide minerals (chalcopyrite, pyrite, bornite) have a significant role in the 

concentration of the trace elements in the porphyry copper mineralization. The results 

indicate a preference of Au for pyrite, while the Ag, Te, Bi and Se present a clear 

preference for Cu sulfides. The role of bornite as main carrier of Ag, Bi and Se is 

confirmed by our investigation.  

•La-ICPMS profiles indicate that trace elements could be entered in the mineral network, 

but also can be present as micronic inclusions in the host minerals, as sugested by the 

large range of values obtained by EMPA method (Cioacă et al., 2014).  

•The porphyry copper mineralization from Roşia Poieni is Te-rich, similar to the 

epithermal mineralization in the Metaliferi Mountains. 

Mineral (no. of 

measurements) 

Au 

 (ppm) 

Ag  

(ppm) 

Te  

(ppm) 

As  

(ppm) 

Bi 

(ppm) 

Se  

(ppm) 

Pb 

(ppm) 

Zn 

(ppm) 

In 

(ppm) 

Ge 

(ppm) 

Chalcopyrite (3) 0.05 43.53 4.98 9.48 57.15 389.60 22.58 60.59 10.49 7.61 

Bornite (5) 0.37 301 65.54 6.32 1686.98 833.19 61.58 16.86 0.10 3.34 

Table 2. Trace elements content in minerals from Roşia Poieni porphyry copper deposit using 

LA-ICPMS method  

Fig. 2. Mineral assemblage of copper 

mineralization from Roşia Poieni 

(backscattered electron image) 

Abbreviation: Cp-chalcopyrite, Mt – 

magnetite. 

Mt 

Fig.4. LA-ICPMS depth profiles of chalcopyrite (left) and bornite (right) . Background count time is aprox. 45 s, followed by 60 s 

ablation time for chalcopyrite and 40s for bornite, respectively. Note the flat spectra for Zn, Au and Te in chalcopyrite and also 

for Bi, Se, Ag, Te and Pb in bornite suggesting the high concetrations in the mineral network. High peaks of Pb, Ag and Bi from 

chalcopyrite sugest the presence of minerals inclusions (Ag bearing galena and Bi mineral). Peak of Mn indicate the presense 

of silicate microinclusions.  

Sharp peaks of Zn and Au in bornite could sugest the presence of  fine inclusions of sphalerite and gold, respectively. 

The others analyzed elements (Co, Ni, Ge, As, Pd, Pt, Sn, Sb, Tl), not showed on these profiles, records low or undetected 

concentrations.   

Fig.3 North–south cross section A-A through the 

Roşia Poieni system (Milu et al., 2004) 

Fig. 1. Geological map of Romania (A) and 

of Apuseni Mountains, showing the position 

of Golden Quadrilateral (B). The location of 

the Roșia Poieni deposit is marked with 

white dash line. 
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