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Ocean island basalts (OIB) occasionally erupt lavas with 
high 3He/4He ratios, a signature that reflects preservation of 
an ancient domain in the Earth’s interior. However, the 
exact location and origin of this domain is not known. This 
work focuses on the highest 3He/4He lavas from the highest 
3He/4He hotspot, Iceland, to evaluate relationships with long-
lived (Sr-Nd-Pb-Hf) and short-lived (182Hf-182W) radiogenic 
isotope systems. The highest 3He/4He (>25 Ra, ratio to 
atmosphere) lavas in Iceland are extremely heterogeneous, 
with 206Pb/204Pb that span ~40% of the global OIB range. The 
range of Sr-Nd-Pb-Hf isotopic compositions falls outside of 
the boundaries of the common component in the mantle—
sometimes referred to as FOZO or C—which has been 
suggested to host high 3He/4He in Earth’s interior. 182W 
anomalies are found in high 3He/4He Iceland lavas, and high-
3He/4He OIB globally, which is particularly noteworthy; 
among high 3He/4He lavas, only West Greenland lavas lack 
182W anomalies [1], but this may relate to assimilation of 
continental crust (which has higher W concentrations than 
Earth’s core). In the Phanerozoic, only high-3He/4He lavas 
have negative 182W anomalies—an ancient signature linked 
to Earth’s core [2,3]—which substantiates prior suggestions 
that the core hosts high 3He/4He. While 182W anomalies in 
OIB are linked to Earth’s core, it is still not known why 
most OIB lack 182W anomalies and high 3He/4He, a topic that 
will be explored here. 
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