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GEOMAGNETIC DIP CHANGES IN THE 1950 ERUPTION OF IZU-OSHIMA VOLCANO, CENTRAL JAPAN: MAGNETIC SOURCE INVERSION USING GENETIC ALGORITHM (GA)
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During the phase I activity (the first stage of the summit eruption) in the 1950 eruption of Izu-Oshima volcano, Rikitake (1951) observed large geomagnetic dip changes amounting to -30 minutes of arc. He obtained the source for the magnetic changes as due to a magnetic dipole, which was almost anti-parallel to the dip of the main geomagnetic field (i.e. - 63˚ vs. 53˚), but its azimuth much deflected away from the geomagnetic declination (i.e. S 42˚ E vs. N 6˚ W). Such a dipole corresponds to a demagnetized sphere of 2.5 km in radius, centered at a depth of 5.5 km.

  If the origin of magnetic changes is the thermal demagnetization, such large deviation from the main field direction could be caused by a body without spherical symmetry. We assume a tri-axial ellipsoid and attempt to obtain the best-fit model as the magnetic source. There are 9 independent parameters, i.e. the position of the ellipsoid center, lengths of the three axes, the orientation and the plunge of the major axis and the inclination of the intermediate axis. We employ the genetic algorithm (GA) to search for the best-fit model. A preliminary result for the tri-axial ellipsoid source shows that the source volume greatly diminishes and its depth shallower than the initial sphere model.

  In the 1986 eruption of Izu-Oshima volcano, fissure eruptions took place during the phase II activity. The magma extruded from the fissures was much more crystalline-differentiated than the one ejected from the summit crater. Petrologists suggested that the magma from the fissures had intruded in the past and stayed at depth, where the crystalline differentiation went on. A possibility is that the magma intrusion occurred during the first stage of the 1950 eruption, which was detected by magnetic measurements. However, the intrusive event did accompany no severe stress changes, opposite to the case of 1986 eruption, when significant magnetic changes were completely explained by the piezomagnetic effect (Sasai, et al., 1990).
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