Abstract

The Nemuro and Tokoro Belts in the eastern Hokkaido are tectonic belts in the Paleo-Kuril Arc
(PKA) system situated along the subduction zone between the Okhotsk (Okhotomorsk) Block and
the Pacific Plate in the NW Pacific Region. Previous studies have suggested that the PKA developed
as an intra-oceanic arc system between the Izanagi and Pacific Plates in the Late Cretaceous,
suggesting that the boundary between these plates was a trench. However, this study proves that
this arc was a volcanic arc placed along the continental margin. To identify the origin of the PKA,
U-Pb dating of detrital zircon grains from the Late Cretaceous to Paleogene sandstones in the
Nemuro and Tokoro Belts was carried out. The results from the sixteen sandstone samples
identified two types of U-Pb age distributions of the detrital zircon grains. Type 1 is characterized
by multimodal age distributions, ranging from ~2.6 Ga to ~65 Ma (Archean to Paleocene). The
presence of populations of Precambrian zircons is distinctive in Type 1, which is predominated by
Paleoproterozoic (~1.9 to ~1.8 Ga). Meanwhile, Type 2 sandstones yielded unimodal age
distributions that exhibit Paleogene age, ranging from ~65 to ~52 Ma. These different age
distributions between sandstones Type 1 and Type 2 indicate a significant provenance transition
occurred in the early Paleogene. The evidence of this transition can be identified both in the
Nemuro Group (between deposition of the Kiritappu and Shiomi Formations) of the Nemuro Belt
and in the Yubetsu Group (between deposition of the Kamibaro and Yasukuni Units) of the Tokoro
Belt at the same time during the Paleocene. The Precambrian zircons in Type 1 indicate that PKA
developed as a continental arc system rather than an intra-oceanic arc system, which presumably
originated from the Okhotsk Plate in North-East Asia during the Late Cretaceous. In contrast, the
sandstones of Type 2 were supplied only from a single source of a magmatic arc region that could

be associated with the Izanagi-Pacific ridge subduction.
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