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The lithosphere-asthenosphere boundary zone at steady state

Ozawa, Kazuhito
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Aiming at clarification of controlling factors that determine the depth of
lithosphere-asthenosphere boundary (LAB), it is examined if the “ steady LAB hypothesis,” which is
established beneath old oceanic plates, is applicable to various non-oceanic tectonic settings. For
this purpose, depths of LAB were determined by combining petrologic and geochemical data from mantle

xenoliths and their host magmas. The former provides geothermal gradient of the lithosphere, and
the latter provides potential temperature of the asthenosphere (Tp). Examined areas are back-arc of
Tohoku, Japan, the Colorado Plateau and Rio Grande Rift in North America, and Middle Atlas,
Morrocco. In these examined areas LABs are essentially dynamic involving transient processes
affected by upwelling of asthenosphere. However, there are continent continental regions with a
period when steady LAB was attained at the depth of 90-120km, which is governed by Tp and the
asthenosphere composition including H20 and CO2.
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