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Peridotite massifs possess higher abundances of S and Os than peridotite xenoliths. The 
ingress of meteoric water, which oxidizes sulphide, removing sulphur as soluble sulphate, 
while volatilizing Os to its more mobile OsO4 form[1], is thought to be the primary 
mechanism responsible for the mobilization of these chalcophile and siderophile elements.  

Under these oxidizing conditions, selenium is considered to be less mobile than S[2]. 
However, bulk-rock PGE-S-Se-Te-Re abundances from Kilbourne Hole peridotite xenoliths 

[3] are not consistent with this assumption. The sulfides they contained had clearly 
experienced varying degree of oxidation to Fe-oxyhydroxides but yielded chondritic bulk-
rock Se/S that are indistinguishable from values found in massif peridotites. This requires 
that, like S, Se is also mobile during supergene weathering, otherwise supra-chondritic Se/S 
would be generated. 

Here we present the results of a LA ICP MS investigation into the highly siderophile and 
chalcophile element abundances of ca. 20 base metal sulphides from one of the same 
Kilbourne Hole xenoliths of the former bulk-rock study[3]. Os/Ir (not fractionated by high 
temperature processes involving sulfide) is well correlated with both Se and S across a wide 
range of degrees of supergene weathering of sulphide. Other highly siderophile elements (Ir, 
Ru, Rh, Pt, Pd) show no obvious signs of mobility with decreasing S (or Se) abundance. The 
positive co-variation between S and Se for a wide range of S abundance adds credence to the 
theory that Se may, like S, be mobile during the supergene weathering of base metal sulfides 
hosted in peridotite xenoliths. We suggest that the attribution of seemingly chondritic Se/S in 
peridotites to bulk Earth compositions may not preclude the loss of both S and Se resulting 
from sulfide weathering. In addition, it may not be prudent to use Se as means to reconstruct 
S abundance in peridotite xenoliths. 
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