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The extensive and well-preserved lava fields, “harrats” in
Arabic, of western Saudi Arabia stretch for 3000 km south to
north and cover an area of more than 120.000 km2 in total. The
alkalic volcanism initiated at ca. 15 Ma has been more or less
continuous since [1], with the youngest eruption recorded in
1256 A.D. next to the city of Medina. Recent dike emplacements
in 2009 [2] and 1999 [3] indicate that future eruptions may be
possible and further highlight the importance of understanding
the nature of these volcanoes.

The harrats show a broad variety in ages, but also a wide
compositional spectrum from mildly alkaline basalt to rhyolite
and alkaline basanite to phonolite [1], leading to varying eruptive
styles and behaviors. This diverse volcanism can offer a unique
insight to the evolution of intraplate volcanic fields. However,
many magmatic processes in the upper crust are still poorly
constrained which in turn may impede adequate assessment of
eruption precursors and volcanic hazards in the area.

We have collected an extensive sample suite from harrats of
various ages, maturity stage, and composition, covering
variations in chemistry and eruptive style from the younger
volcanism in Saudi Arabia. This study presents new whole-rock,
basaltic glass, and mineral geochemistry, as well as geochemical
modelling results, to shed light on the development of intraplate
volcanism over time, and to unravel processes such as magma
stagnation and crustal underplating.
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