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Genetic relationship between graben and clustered cauldrons in Kyushu, Japan

-With special reference to pre-collapse uplifting-*

KUBOTA Yoshihiro**

Abstract Relationship between Beppu-Shimabara graben and Kagoshima graben with cauldrons in them are
examined with special reference to uplifting preceding collapse.

Collapse style of cauldrons in Kyushu is similar to Motojuku double collapse type cauldrons that occurred before
and after the volcanism. In scale model experiments radial fracture system at the central uplift area and “tilted
topography” surrounding the collapse were observed. “Connecting fractures” were formed at the same site if uplift
areas are more than one. With rise of magma, collapse seems to occur but if the conduit of magma is not reached to
the surface, no collapse after eruption occurs. Therefore, whether or not two-stage collapse is formed depends on the

volume of magma outpouring to the surface. When multiple large-scale calderas are formed, large depression

surrounding the calderas would be created.

The shape of the depression is controlled by the arrangement of magma chambers. When the chambers are formed

as chain, elongated depression like Kagoshima graben is formed. If cluster of chambers are created wide depression

like Beppu-Shimabara graben is formed.

Key Words : Kyushu, Kagoshima Graben, Beppu-Shimabara Graben, scale model experiments, clustered cauldrons, polygonal

collapse, collapse caldera, pre-collapse uplifting, a large tectonic depression
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Fig.2 Cross section of Kuju cauldron in central Kyushu, modified from NEDO (1988)
A Asaji plutonic rocks, O: Ono volcanic rocks, T: Taio group, H: Hohi and Bungo volcanic series, S: Kuju
volcanic series and Aso volcanic products, solid lines with circle Bouguer anomalies (interval 1 mgal). Location

of cross section A-A’cross shown in Fig. 1.
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Fig.6 Block diagram of eastern part of the Beppu-Shimabara Graben, after Matsubara et al. (1989)
A Present landform tilted by antithetic faults, : "uplift topography" , B: Tectonic history model
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Fig.8 Stress distribution based on conjugate faults in mudstone in the scale model experiments for Hokusatsu area, southern

Kyushu, after MMAJ (1991).

A; 1: gold veins, 2: faults, 3: Tertiary granitoid, 4: Shimanto group, 5: Hokusatsu old andesitic rocks, 6: stress distribution (¢1: high
angle, 62: solid line, 63: broken line), 7: location of conjugate faults (Loc.1-6), 8: low Bouguer anomaly area. B; Stereographic
projection of conjugate faults (Wullf net, lower hemisphere). o1: maximum compressive principal stress, 62: intermediate principal

stress, 63: maximum tensile principal stress
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