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Volcanic deposits of the 2008 Puipui eruption on the
intermediate-spreading NE Lau Spreading center reveal a
small, compositionally and morphologically heterogeneous
eruption with strong interplays between magma generation,
crustal magma storage conditions, and eruptive processes.
Puipui was discovered in Nov. 2008 by water column signals
during a regional survey [1]), and subject of an ensuing May
2009 ROV and AUV eruption response expedition [2].
Mapping, sampling, and compositional analysis of Puipui
lavas and tephra, and other nearby eruption deposits
(including Maka and 3 historical eruptions at Tafu), reveal
widely varying basaltic compositions derived from multiple
parent magmas of enriched mantle sources, with little if any
influence of the nearby Tofua Arc. The Puipui eruption is
volumetrically small compared to other known deep sea
eruptions [3], with mostly high effusion rate lava
morphologies and localized tephra deposition [4]. Lava
spatial compositional variations (e.g., bimodal MgO), a high
resolution 2'°Po-?'Pb  eruption chronology, U-Th-Ra
disequilibrium and Sr-Nd-Pb isotopes indicate that Puipui
was fed by at least two magma compositions that produced
spatially and temporally distinct deposits with differing trace
element and isotopic compositions. At Puipui and nearby,
mantle lithological variations and tectonically-controlled
magma accumulation, storage, and eruption conditions appear
to favor rapid melting and frequent (sub-decadal) eruption of
largely unhomogenized parent magmas in Earth’s fastest
opening back-arc, the NE Lau Basin.
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