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Tectonic Background for the 1997 Northwestern.Kagoshina Earthquakes
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The 26 March event (Msuab.5) of the 1997 Northwestern Kagoshima earthquakes occurred
“in a zone branching off to the west at the Kakuto caldera area from a narrow seismic zone
already known from the micro-earthquake observations in South Kyushu. On the basis of
‘the aftershock distribution and initial motions, a left-lateral strike-slip fault of about
17km long striking nearly WNW-ESE was estimated for the event. It is very similar to the
focal mechanisms of the major earthquakes in the region, such as the 1961 Yoshimatsu Earth-
quakes (Mmax5.5), 1968 Ebino Earthquakes (Mmax6.1) and 1994 Northern Kagoshima Earthquake
(M5. 7). Accodingly, we infer a left-lateral movement along the zone extending to the
west-north-west through the crust in South Kyushu. It is presumably caused under some
action of the subducting plate, because the narrow seismic zone nearly parallel to the
subduction lies on an extension of a block boundary of seismicity for the Hyuganada earth-
quakes in the Philippine plate. The block boundary for the Hyuganada earthquakes implies
probably that the subducting plate splits into several blocks and that each block subducts
almost independently. The left-lateral stike-slip movement is possibly caused by differ-
ential block movements of the splitted oceanic plate. |

An L-shaped aftershock distribution consisting of branches striking WNW-ESE and NEN-
SWS was observed for the 13 May event (Msua6.3). Considering the event located on the
WNW-ESE branch, we know that two left-lateral faults steeply dipping parallel to each
other at a distance no more than Skm move successively at an interval of 48 days. Succes-
sive occurrences of large shocks in a sequence have often been observed for crustal earth—
quakes in Kyushu. Such movements are hardly caused by an increase of static stress due to
the first event or by a release of strain energy stored in the upper crust only, because

both events of M;ua6.5 and Myuab.3 are the largest class crustal earthquakes in South



Kyushu. Consequently, it is surely necessary to consider a retarded left-lateral movements
in the lower crust.

On the other hand, we know from the GPS observations that an extensional stress in
the crust prevails in a south-easterly direction in Kyushu. Thus, another extensional
force system will be necessary for driving the crust to the east or south-east: upwelling

of the mantle at the Okinawa trough or spreading of the Asian continental plate.
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Fig. 1 Major geological structure, tectonic lines, active faults and active volcanoes in
Kyushu.  BSG: Beppu-Shimabara graven, AMG: Unzen-Amakusanada graven, KG: Kagoshima
graven, UYL: Usuki-Yatsushiro tectonic line, BTL: Butsuzo tectonic line, NTL: Nobeoka
tectonic line, Ohf: East Kokura faults, Fkf: Fukuchiyama faults, Kgf: Kego faults
Nfs: Nishiyama faults, Ifs: Futagawa-Hinagu faults, 1: Yufu volcanoe, 2: Kuju volcanoe,
3: Aso volcanoe, 4: Kirishima volcances, 5: Sakurajima volcanoe, 6: Kaimon volcanoe,

7: Unzen volcano, A: Aso caldera, B: Kakuto caldera, C: Aira caldera, D: Ata caldera
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Fig. 5 Westward migration of seismic activity was observed before the 1997 Northwestern
Kagoshima Earthquakes along the narrow active zone parallel to the subduction in South
Kyushu.  The upper figures show outbreaks of earthquakes versus time from January
through July, 1995, in the areas a to d in the lower figure. a: Aftershocks of the

1994 Northern Kagoshima Earthquakes, b: swarm west off Akune (Mmax4.3), C: swarm



