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Base-metal sulfides play a key role in controlling platinum-

group element (PGE) enrichments in the layered intrusions 

that solidify from basaltic magma chambers. Some models 

invoke a primary origin for these sulfides, with segregation 

from the magma as immiscible droplets following magma 

fractionation, or mixing with magma of a different 

composition. A different mechanism involves the assimilation 

of S-rich country (sedimentary) rocks into the magma 

chamber, forcing sulfide liquid saturation and unmixing. The 

~60 Ma Rum layered intrusion (NW Scotland) is an excellent 

locality for examining the role of crustal contamination in 

providing the S for PGE-enrichment in magmatic 

environments. The intrusion hosts sulfide-bearing chromitite 

seams that are enriched to ppm levels in Pt and Pd. The 

country rocks into which the Rum intrusion is emplaced 

include Mesozoic rocks and Proterozoic sandstones that 

exhibit a combined δ34S range of -33.8 to +4.7‰.  
We aim to elucidate if sedimentary-derived S drove 

sulfide saturation during formation of the Rum chromitites, as 

well as investigate the length-scales over which S isotope 

heterogeneity, if present, occurs in Rum sulfide-bearing 

cumulates more generally. Our secondary ionisation mass 

spectrometry (SIMS) data reveal significant isotopic 

disequilibrium in all of the samples studied, preserved at 

length-scales of several millimetres to tens of microns. In the 

chromitite, we find a range of >10‰ δ34S (-4.3 – +5.9‰) in a  

sample area of <1 cm2. It is difficult to explain these δ34S 

values by country rock assimilation – no country rocks with 

δ34S > +4.7‰ have been reported from Rum. However, if the 
Rum parental magmas were derived from sub-continental 

lithospheric mantle with a relatively heavy δ34S composition, 

loss of SO2 from the resultant sulfide liquid fraction may have 

driven δ34S to lighter values. Given that appreciable (albeit 

accessory) quantities of sulfide remain in the chromitites, S 

loss might have occurred at <800°C, in conjunction with 

crystallisation of the base-metal sulfides, when only 40-50% 

of the S budget would need to be lost as SO2. In addition to 

providing constraints on the grain-scale distances over which 

S isotope heterogeneity occurs in the Rum PGE-rich 

chromitites, our new δ34S data therefore hint at a potentially 

important postcumulus phase of degassing that may have 

been responsible for producing the rich and diverse platinum-

group mineral assemblage in these rocks. 


