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He isotopic and abundance studies of mid-ocean ridge basalts (MORB) and ocean
island basalts (OIB) have provided important insights into the formation, evolution
and composition of the Earth’s mantle. Basic concepts on mantle structure and evolu-
tion, such as two-layer mantle convection or any other “layered mantle models”, are
primarily based on the interpretation of mantle3He as reflecting primordial, unde-
gassed mantle material. Primordial He isotopic ratios in terrestrial matter are largely
thought to be solar-like, with the deviation from those solar-like ratios increasing dur-
ing Earth’s history caused by the production of radiogenic4He. Thus high3He/4He
ratios are interpreted to represent deep mantle material, whereas ratios around 8 RA

(RA stands for the atmospheric3He/4He ratio of 1.39 x 10−6) are thought to be repre-
sentative for the upper mantle. Based on He, Ne and Ar fusion data of fresh, submarine
volcanic glasses of a number of Mid-Atlantic Ridge off-axis seamounts we show that
He isotopes can be susceptible to interferences during melt formation and evolution
resulting in a decoupled behavior of He from other elements, such as e.g. Ne or Pb.
All obtained He data are indistinguishable from the MORB range. In contrast, Ne iso-
topic compositions are much more primitive than MORB. Combined He, Ne and Ar
systematics show that the source region of these seamounts experienced a preferen-
tial loss of He compared to Ne and Ar. This He loss, combined with subsequent4He
production, resulted in the decoupling of the He isotope systematics from Ne and Pb.
Thus, among He and Ne only Ne has preserved the evidence that a primitive man-
tle component contributed to the formation of the investigated seamounts. As these
seamounts are not fed from a mantle plume being derived from the deep mantle, the
primitive Ne component resides within the upper mantle, implying that primitive no-



ble gases are not necessarily indicative for deep mantle material. Our studies point
out the necessity of obtaining Ne data in addition to He for the modeling of mantle
formation and evolution and correct source characterization.


