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New kind of volcanic activity “forearc alkaline magma” and tectonic implications
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Alkaline magma, having high Na and K contents, found on the Earth generally erupts at oceanic islands,
continental volcanoes, and petit-spot submarine volcanoes. On the Japanese mainland, such magmas are found only at a
few volcanoes along the coast of the Japan Sea because most Japanese volcanoes occur because of the subduction of
tectonic plates into the deep mantle. This subduction generally creates “volcanic arc” magmas having low Na and K
contents. However, the Late Cretaceous alkaline magma is distributed around the Nemuro area, toward northeastern
most of Japanese mainland, where the Pacific tectonic plate sinks into the deep mantle at oceanic trench (Kuril Deep).
The presence of volcanoes at such cold places as those near the trench, termed the “forearc” area, is unlikely. The
forearc alkaline magmas, however, erupted on a submarine sedimentary basin in the Late Cretaceous Nemuro Group
(strata). This study investigates the origin of alkaline magmas via chemical analysis and paleo-geographic
measurements.

Alkaline magmas of the Nemuro group are characterized by their high K content and are subdivided into two
types, such as evolved and primordial magmas, based on their geological occurrences and chemical compositions. The
evolved lavas clearly erupted into the submarine Nemuro basin. As the evolved lavas entrained sediments into their
flows, eruptive ages are defined as the sedimentary age, corresponding to the radiometric age of Nemuro magmas.
Although such high K magmas from the Nemuro area have been previously reported, this study discovers the eruption
of other magmas in the Nemuro area. This study defines a peculiar setting for the paleo-oceanic plate subduction prior to
the subduction of the present Pacific Plate below paleo-Hokkaido during Late Cretaceous based on the geological and
geochemical characteristics of a few types of alkaline magmas of the Nemuro group.
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