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Vibroseis seismic reflection profile across the Hidaka collision zone
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Abstract: The collisional process of the North American plate against the Eurasian plate has
made the lower crustal and the upper mantle materials thrust up to the ground, and formed
the longitudinal structural high, i.g., the Hidaka collision Zone in the axia] part of Hokkaido.
The Hidaka collision zone consists of three thrust-bounded tectonic complexes. The Hidaka
metamorphic belt overthrusts the Poroshiri ophiolite belt at the Hidaka Main Thrust (HMT),
and the Poroshiri ophiolite belt overthrusts the Idon’nappu belt at the Western Boundary
Thrust (WBT). A 20 km-long vibroseis reflection survey was conducted to reveal the subsur-
face structure of the Hidaka collision zone. The main results of the survey are as follows: (1)
The dip of the HMT is 45 degrees NNE down to about 5 km depth, then becomes gentle,
reaching 30 degrees at about 7 km depth. (2) This indicates that the HMT is a listric fault,
and cuts the lithologic boundaries and schistosity planes of the Hidaka metamorphic belt that
dips steeply eastward. (3) Although the WBT is not recognized on the shallow portion of the
profile, a series of reflectors about 1km below the 7 km-deep HMT reflectors are inferred to
correspond to the WBT. (4) The shallow portion of the Idon'nappu belt at the front of the
HMT has a number of dipping reflectors. (5) A subhorizontal reflector at 13 km depth
appears only on the ends of the profile, possibly corresponding to the velocity boundary (5.9-
6.6 km/s] obtained from seismic refraction. The results confirm that reflection profiling is
effective for revealing complex geologic structures such as those of Japan.
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Fig.1 Simplified geologic map along and around the Ilidaka Vibroseis®4 reflection line in the southern

part of Tidaka range, llokkaido (modified from Akiba el al., 1975; Sakai and Kanie, 1986; Suzuki

et al.. 195%; Arita {unpublished data})

Bold line and R.P. indicale the scismic line and Receiver point numbers, respectively. The line is

considerably straight, trending north-northeast (RP.1 to R.P.680) and abruptly bending aimost

castward (R.P.660 to R.P.824).
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Fig.3 Velocity variation of the subsurface layer provided by results of tme-term method.
The velocity of the 1st layer is assumed to be 2000m/s.
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