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Cu isotopes have rarely been studied via in situ method. This study constitutes 
one of the first SIMS Cu-isotope analyses. They have been carried out in the 
CRPG laboratory (Nancy, France) on a Cameca IMS 1270 - 1280HR2. The 
elaboration of a Cu standard was necessary to obtain accurate results and to 
quantify the matrix effect. A chalcopyrite standard (Plm ccp standard) from the 
Stanos shear zone (Paliomylos transect, Greece) was first calibrated via 
conventional methods, on the Thermo-Neptune MC-ICP-MS of the IFREMER 
institute (Brest, France). Its true value was determined at δ65Cu=0.445‰. This 
standard was used to define two secondary reference materials, another 
chalcopyrite standard (Lmw ccp standard) and a bornite standard (Lmw bn 
standard) from the Lumwana Cu deposit (Western Zambian Copperbelt).  
Cu isotopes signatures from chalcopyrites of the Central African Copperbelt 
(CAC) were measured and normalized to the different standards (Figure 1). The 
CAC presents two generations of Cu-sulfide stocks (Selley et al. 2005, Muchez 
et al., 2015, Turlin et al., 2016). In the Congolese and Eastern Zambian 
Copperbelt, the first generation consists of diagenetic mineralization which is 
followed by a second orogenic Cu-sulfide stock, during the compressive stage 
of the Pan African orogeny (Muchez et al., 2015; Selley et al., 2005). This study 
has been led to provide constrain on the source of the different generations of 
sulphides hosted by the kyanite-micaschists of the Lumwana deposit (Western 
Zambian part of the CAC). It is still unclear whether the syn-orogenic Cu-sulfide 
stock is a reworking of a diagenetic mineralization (Figure 1) or if they have 
different sources (Turlin et al., 2016). 
Cu isotopes signatures of the Lumwana diagenetic mineralization have been 
compared to (i) the Cu isotope signatures of the syn- and post-orogenic 
mineralization of the Lumwana deposit and to (ii) the Cu isotope signatures of 
several generations of sulphides in the Congolese and Eastern Zambian 
Copperbelt. Chalcopyrite from the whole Copperbelt (Congolese, Eastern 
Zambian and Western Zambian) display Cu isotope signatures ranging between 
-2.42±0.07‰ and +1.56±0.04‰ (Figure 1).  
In the Western Zambian Copperbelt, signatures of the Lumwana diagenetic 
sulfide stock are similar to those of the late-Lufilian stock. No clear comparison 
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can be established with mineralization of the Congolese and Eastern Zambian 
Copperbelt. The average δ65Cu of several deposits tends to show an 
enrichment in 65Cu with increasing P-T conditions. However, this observation is 
not systematic and the origin of the fractionation needs to be better understood. 
Future δ65Cu signatures on bornite will provide complementary data to constrain 
the comparison of the different sulfide stock signatures. The present study gives 
a first database of the Cu isotopes signatures for Cu-sulfides of the deposits 
from all metamorphic facies of the Copperbelt and represents a unique 
database to discuss Cu-isotopes fractionation during the mineralization 
process(es). 

 
Figure 1. Synthesis diagram of the geological data related to chalcopyrite Cu-
isotopes signatures in the CAC Copperbelt. Ages of the different mineralization 
stages are from Haest et al. (2010), Muchez et al. (2015), Selley et al. (2005) 
and Turlin et al. (2016). Other references: 1 = Selley et al. (2005); 2 = Turlin et 
al. (2016). Abbreviations: Bn = bornite; Cc = chalcocite; Ccp = chalcopyrite;. 
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