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pentlandite. Chalcopyrite has less Rh than pentlandite. A 
PGM grain occurring close to pentlandite contains almost 
every HSE analysed in our experiment. 

The  detection limits  and  sensitivity  of  LA-ICP-MS 
analyses are calculated using counts per second on a 
Po725 standard. The standard NIST 610 is used to detect 
Rhenium (Re) (Table 5). The absolute concentration data 
show  that  the  chromite  analysed  does  not  contain 
detectable HSE in solid solution (Table 6). Ruthenium 
(Ru) content is highest in pyrite (20.28 ppm). Rhodium 
(Rh) occurs in chromite but not in pentlandite, and Rh 
content is very high in the surrounding area (up to 2509.79 
ppm). A pyrite grain that is intergrown with pentlandite, 
has a high Rh content,  and an inclusion between the 
boundary of pentlandite and pyrite also had a high Rh 
content. Palladium is ubiquitous mostly in solid solution in 
pentlandite.  The  Pd  distributions  inside  and  outside 
chalcopyrite are very similar, with a maximum of 48.62 
ppm (Table 7).  

 
5 Discussion 

 
The  sulphide  assemblages  that  are  interstitial  to 

chromite  grains  are  mainly  pentlandite,  chalcopyrite, 
minor pyrite and millerite in the UG2 chromitite. The 
dominance of pentlandite and chalcopyrite, the presence of 
pyrite and the lack of pyrrhotite, all indicate that the 
sulphide  mineralogy  in  this  chromitite  layer  cannot 
represent a primary magmatic assemblage (Merkle, 1992). 
Naldrett  et  al.  (2009)  suggested  that  the  present 
assemblage would not have existed at the time of the 
formation of the chromitite, and the pyrite must have 
formed  because  of  loss  of  Fe  to  the  chromitite, 
accompanied by a significant rise in fs2. 

 
5.1 HSE distribution in the sulphide 

The HSE distribution in the sulphide assemblage assists 
in understanding the processes of PGE redistribution in 
mono-sulphide solid solution (MSS). The UG2 chromitite 
samples analysed in this study show that Pd is enriched in 
pentlandite instead of chalcopyrite. This result concurs 
with the present sample set from the BIC (Osbahr et al., 
2013, 2014) as well as the results from other layered 
intrusions (e.g. Dare et al.,2010). The enrichment of Pd in 
pentlandite of MSS origin cannot be explained by sulphide 
fractionation alone, because it is an incompatible element. 
Dare et al.  (2010) studied samples from the Sudbury 
Complex  and  suggested  that  the  Pd  enrichment  in 
pentlandite  is  caused  by  diffusion  of  Pd  into  the 
pentlandite from the nearby Cu-rich portion (intermediate 
solid  solution  and/or  Pd-bearing  PGM).  They  also 
believed that a small quantity of Pd originated from the Pd 
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