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Boron isotope compositions (δ11B) of ocean-island basalts
(OIBs) place constraints on the cycling of volatile elements
within Earth’s interior. However, most OIB localities are
underlain by altered oceanic crust that can contaminate OIB
magmas and result in lava and melt inclusion δ11B values that
do not reflect the composition of the underlying mantle
source. In contrast, Iceland is an OIB locality that is not
underlain by altered oceanic crust and therefore it is unlikely
that Icelandic magmas assimilate seawater-altered basalt.
Previous studies of Icelandic basalts focused on only a
few localities (n = 4) and were unable to conclusively link
variations in δ11B to mantle heterogeneity. Here, we present
new high precision (2SE @ 1 ppm B = 1.6‰) SIMS δ11B
values and boron concentrations from well characterized
subglacial basaltic glasses (n = 40) and olivine and
plagioclase hosted melt inclusions (n = 15). These samples
comprehensively span the known geochemical and spatial
variability of Icelandic basalts.
δ11B values of subglacial Icelandic basalts range from
-9.2 to -1.0‰ and melt inclusion δ11B values range from
-11.6 to -3.7‰. The population of subglacial glasses has
higher δ11B values than MORB, whereas the melt inclusion
population has similar δ11B values to MORB [1]. Indices of
mantle heterogeneity and degree of partial melting such as
Zr/Nb and La/Sm correlate with δ11B values in the subglacial
glass and melt inclusion suite.
Low La/Sm glasses have δ11B values similar to MORB
(~-7‰), whereas high La/Sm glasses have δ11B values higher
than MORB (~-3‰) suggesting that boron isotope
compositions are controlled by processes and lithologies
within the Icelandic mantle source. This correlation highlights
the juxtaposition of DMM and recycled materials in the
mantle source of Iceland. Additionally, this correlation
persists despite assimilation of Icelandic crust (evident
through low δ18O values in the glasses). Because assimilation
of volatile-rich B-bearing altered lavas would rapidly
overprint primitive basalts, assimilants within the Icelandic
crust must be B depleted. [1] Marschall, H.R., et al. (2017)
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