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Komatiites provide unique insights into the temporal 

evolution of the chemical composition of portions of the early 
mantle. We report 147Sm-143Nd, 176Lu-176Hf, 187Re-187Os, and 
182Hf-182W isotope, and lithophile trace and siderophile 
element abundance data for the Ruth Well and Regal 
komatiites of the Pilbara Craton in Western Australia. These 
komatiite systems were derived from melting in anomalously 
hot, lithophile trace element depleted, deep mantle plume 
sources, as evidenced by their Al-depleted signatures. The 
Sm-Nd, Lu-Hf, and Re-Os isotope data yield isochron ages 
consistent with near-contemporaneous emplacement of the 
Ruth Well and Regal lavas at ~3.2 Ga. Their mantle sources 
evolved with suprachondritic long-term Sm/Nd and Lu/Hf 
(initial H143Nd = +0.5±0.1 and +1.1±0.2, H176Hf = +1.8±0.2 
and +4.4±0.6 for the Ruth Well and Regal systems, 
respectively). The Ruth Well komatiite system evolved with 
long-term subchondritic 187Re/188Os = 0.296±16, in contrast 
to the near-chondritic 187Re/188Os = 0.434±3 in the Regal 
system (J187Os = –2.4±0.4 vs. +0.7±0.1, respectively). The 
calculated total HSE abundances in the two mantle sources 
are ~55% (Ruth Well) and ~70% (Regal) of those in estimates 
for the bulk silicate Earth, implying a significant siderophile 
element heterogeneity in the 3.2 Ga mantle. In addition, the 
Ruth Well komatiite source exhibits a positive 182W anomaly 
(P182W = +13.5±1.8). The W-HSE systematics are most 
consistent with stochastic late accretion of large differentiated 
planetesimals that would be expected to have created 
significant coupled HSE abundance and W isotope 
heterogeneities in the pre-late-accretion mantle. Variable 
degree mantle melting and melt extraction following late 
accretion would account for the variations in the Re/Os, 
Sm/Nd, and Lu/Hf ratios in the mantle sources of the two 
komatiite systems. The decoupled Nd-Hf isotope systematics 
of the Ruth Well and Regal komatiites may also require 
limited involvement of early magma ocean processes, such as 
silicate-silicate fractionation. 


