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Earthquake Triggering due to Volcanic Deformation Sources in
Areas East off I1to and around the Mt. Iwate Volcano

Takuya NISHIMURA®

Abstract

0 O A change of Coulomb Failure StressOJ CFSO is commonly used to explain a mechanism of
earthquake triggering due to both earthquake faulting and volcanic sources. First, we
introduced crustal deformation and source model for five episodes of volcanic activities off Ito,
central Japan and around the Mt. Iwate volcano, northern Japan based on dense geodetic
measurements. And then, we calculated spatial distribution of a CFS change due to the
estimated source models and compared the observed seismic activities.

0 O In the case of the 1998 earthquake swarm off Ito, the region where opening of dike and the
largest earthquake M5.70 increase CFS was concordant with the hypocenter distribution
observed after the largest earthquake. However, the largest earthquake occurred in the area
where CFS decreased.

0 O In the case of the Iwate volcano, a volcanic inflation source increased CFS by 0.33 MPa at
the hypocenter of the M6.1 earthquake that occurred on September 3, 1998. The calculated
CFS change is 70 of the coseismic stress drop. The M6.1 earthquake occurred at the northern
edge of the Nishine Fault found by geographical and geological studies. It suggests that the
inflation promoted the rupture of a known Quaternary fault. Stress shadow caused by the
M6.1 earthquake explains the observed quiescence of the seismic swarm activity west of
E140.95° after the occurrence of the earthquake.

Key wordsO stress changel earthquake triggeringd volcanic deformation sourcel crustal
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Fig.010 Displacement and fault model of the earthquake swarm off Ito for April-May, 1998.
0 aOHorizontal displacement vectors of GPS sites and the location of estimated faults. Error ellipsoieds means 1-
sigma.ll b0 Vertical displacement on leveling route-A across the Izu Peninsula.0J c[0 Same asO b but on leveling

route-B along the east coast of the Izu Peninsula.
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Table 100 Estimated parameters of tensile and shear faults of earthquake swarms off Ito, Central Japan. The parameters
of faults are represented in the convention of Aki and Rechards( 198001

Event Data period Data period Type of ngitg;:::je Depth xLeWn?;Ph Strike Dip Rake Slip Open
0 GPSO O LevelingO fault qe o 0 kmO Qkmp D° 03° 00° 0ImO0omO
. N34.960
Tensile 23x 57 126 80 — — 1.19
1998  1998/4/6-15 O 1997/6-8 O E139.180
Apr.-May 1998/6/11-20 1998/6-7 N34.953
Shear 1.6 53x 1.9 167 65 5 082 —
E139.180
. N34.970
Tensile 0.5 1.9x 58 126 76 — — 111
1997  1997/2/17-26 0  1996/10-11 O E139.161
Mar.  1997/3/26-4/4 1997/6-8 N34.964
Shear 23 43x 25 157 65 350 1.23 —
E139.182
1996  1996/10/1-10 0  1996/7-8 O . N34.989
Tensile 4.3 12x 84 123 60 — — 1.15
Oct.  1996/11/10-19 1996/10-11 E139.136
. N34.979
Tensile 20 22x 7.7 117 74 — — 0.87
1995  1995/8/26-9/6 0  1995/6-7 O E139.154
Sep.-Oct 1995/10/28-11/6  1996/7-8 N34.955
Tensile 6.7 1.3x 3.3 118 76 — — 081
E139.160
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Fig.0 20 Location of dikes associated with the earthquake swarms east off Ito.
Solid and broken rectangles are dikes and shear faults, respectively. The
model of the 1989 event is estimated by Okada and Yamamoto 1989[1
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