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We present new He isotopic data from subaerial and submarine samples collected along the Terceira Rift (Azores
Plateau) in order to constrain the sources involved in the Azores magmatism in the unique geodynamic context of
the Azores triple junction. Lower than MORB “He/*He isotopic ratios were determined on olivines from the Terceira
Island and the adjacent Serreta submarine ridge (down to =~69,000; =~ 10.5 R/Ra), which in addition to the Ne iso-
topes previously published in Madureira et al. (2005) [Primitive helium and neon isotopes in Terceira Island: Con-
straints on the origin of the Azores archipelago. Earth and Planetary Science Letters 233, 429 440], support the
geochemical models that consider the involvement of the lower mantle in the Azores magmatism. The analysis
of He data published for the Mid-Atlantic Ridge (MAR) points to the existence of chemically distinct mantle
domains underneath Eurasia and Nubia lithospheric plates, which can result from an heterogeneous distribution
of asthenosphere metasomatism during the initial stages of plume activity in the Azores region. At the Terceira
Rift, lavas from Graciosa Island, as well as from the western end of Sdo Miguel Island and D. Jodo de Castro Bank,
display “He/>He ratios similar to those observed along the MAR segments located to the north of the Azores triple
junction area. Conversely, samples from the south Hirondelle Basin and also Faial display a He isotopic signature
similar to that of MORB erupted along MAR segments located to the south of the Azores Plateau. The Terceira
Rift and the Azores triple junction area are thus characterized by the mingling of two different asthenospheric
domains referred as Eurasia and Nubia type and by the presence of mantle plume derived material having
primitive helium signature.
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1. Introduction

Mid-oceanic ridges represent the largest volcanic feature on Earth,
from which Mid-Ocean Ridge Basalts (MORB) erupt. Unlike Ocean
Island Basalts (OIB), the composition of most MORB records a marked
depletion in incompatible elements inherited from their mantle source
(e.g. Hofmann, 2003; Workman and Hart, 2005). However, MORB can
also display enriched signatures in areas characterized by anomalous
depths, higher heat flow and magma production, strong negative
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mantle Bouguer anomaly and thicker oceanic crust (e.g. Klein and
Langmuir, 1987; Niu and O'Hara, 2008). In the North Atlantic, anoma-
lous depths of the Mid-Atlantic Ridge (MAR) are particularly evident
in Iceland and along the Azores bathymetric anomaly (~30°N and
~50°N; Schilling et al., 1983; Dosso et al., 1999). At the Azores area
this has been interpreted as resulting from the higher magma produc-
tion rates triggered by the injection of deeper mantle material supplied
by a plume (e.g. Adam et al., 2013 and references therein) also feeding
the OIB which erupted at the Azores islands (Schilling, 1975).

Helium has been successfully applied to discriminate between
MORB and OIB reservoirs and is considered fundamental to constrain
mantle's structure and convection models (Kurz et al., 1982; Moreira
et al., 1995; Moreira and Allegre, 1998; Sarda et al., 2000; Graham,
2002; Kurz et al., 2005). Helium has two isotopes, *He and “He. The lat-
ter is radiogenic, being produced mostly in the radioactive chains of



