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Scenarios of dike intrusions at the beginning of the
Miyakejima volcano activities

Eisuke Fujita*, Motoo Ukawa, Eiji Yamamoto and Yoshimitsu Okada
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Abstract

The initial stage of the 2000 Miyakejima volcano activities started at about 1800 LT, Jun. 26 with
seismic swarms and crustal deformation, and continued until June 27. These phenomena are
interpreted to be due to dike intrusions and their migrations from the south-eastern to the western
parts of the volcano. Our analyses of tilt data, which were observed at five bore-hole stations,
focused on their temporal and spatial changes, and revealed that the magma began to intrude
toward the south of the summit area from a magma reservoir beneath the south-eastern part of the
volcano. The head of the intruded magma was as shallow as 200 m beneath sea level, but the
volcano did not erupt at that time. After that the magma moved to the western region and intruded
toward a depth of 500 m beneath sea-level, causing an extraordinary tilt change as large as 170 urad
at MKA by 0100, Jun. 27. The magma system established during this initial stage is a key to
recognizing the many following phenomena such as spasmodic eruptions, tilt-step, and volcanic gas
emissions. Volcanic activities continued for more than one year.
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Fig. 1. NIED Miyakejima volcano observation network
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Fig. 2. Tilting records from 1100 LT, Jun. 26 to 1100 LT Jun. 27 observed at the NIED Miyakejima volcano
observation network.
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Fig.4. The definition of tensile fault parameters.
The location of the tensile fault is characterized by
the latitude: Ny and longitude E, of its bottom
center position. L, W, 6, & and U3 are the length,
width, dip angle, strike angle, and opening of the
fault, respectively. The bottom of the fault is
conventionally assumed to be at 5km beneath sea
level.
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Table 1. Observed and calculated tilt changes of each one hour at five stations of NIED Miyakejima observation
network. Positive values suggest east and north downward, in EW and NS components, respectively. Calculated tilt

ZEEKUEHOTIME 13 - HEIREAD v+ U &

changes are the sums of those by sill and mogi sources.

MKA
EW, urad NS, prad
obs cal (sill) (mogi) obs cal (sill) (mogi)
6/26 18-19 0.657 0.632 0.564 0.068 0.15 0.161 0.18 -0.019
6/26 19-20 1.291 1.101 0.742 0.359 1.193 1.508 1.609 -0.101
6/26 20-21 1.724 1.543 1.042 0.501 -3.226 -3.274 -3.133 -0.141
6/26 21-21 9.48 8.355 7.44 0.915 -21.353 -21.094 -20.836 -0.258
6/26 22-23 -2.195 -0.127 -0.819 0.692 -65.019 -64.247 -64.052 -0.195
6/26 23-00 -0.463 0.128 -0.484 0.612 -62.738 -61.329 -61.157 -0.172
6/27 00-01 3.411 3.758 3.622 0.136 -8.178 -6.593 -6.554 -0.038
MKK
6/26 18-19 -0.098 -0.052 -0.013 -0.039 -0.015 -0.003 0.048 -0.051
6/26 19-20 -0.505 -0.15 0.057 -0.207 0.03 0.215 0.482 -0.267
6/26 20-21 0.369 -0.137 0.153 -0.289 0.749 0.063 0.436 -0.373
6/26 21-22 2.637 1.012 1.541 -0.529 0.133 0.711 1.393 -0.682
6/26 22-23 4,128 0.498 0.898 -04 -1.453 0.718 1.234 -0.516
6/26 23-00 3.797 0.54 0.894 -0.354 -2.795 0.683 1.139 -0.456
6/27 00-01 2.207 3.00 3.078 -0.079 -2.624 -2.379 -2.277 -0.101
MKT
6/26 18-19 0.625 0.749 0.808 -0.059 1.027 0.989 1.025 -0.036
6/26 19-20 11.254 11.173 11.487 -0.314 5.954 6.363 6.553 -0.191
6/26 20-21 21.54 21.053 21.491 -0.438 8.321 7.842 8.108 -0.267
6/26 21-22 7.063 6.099 6.899 -0.8 -1.615 -1.837 -1.35 -0.487
6/26 22-23 -0.231 -0.966 -0.361 -0.606 -5.448 -4.585 -4.216 -0.369
6/26 23-00 -2.032 -3.397 -2.862 -0.535 -6.624 -6.297 -5.972 -0.326
6/27 00-01 -1.37 -1.644 -1.525 -0.119 -5.374 -6.443 -6.37 -0.072
MKS
6/26 18-19 -0.03 -0.036 -0.027 -0.008 -0.038 -0.082 -0.017 -0.064
6/26 19-20 -0.246 -0.374 -0.329 -0.044 -0.24 -0.317 0.022 -0.339
6/26 20-21 -0.209 -0.107 -0.045 -0.062 -0.45 0.231 0.704 -0.473
6/26 21-22 1.582 1.298 1.412 -0.113 1.35 1.993 2.858 -0.865
6/26 22-23 2.262 0.678 0.764 -0.086 3.099 1.978 2.633 -0.654
6/26 23-00 1.642 0.589 0.665 -0.076 2.859 1.838 2.416 -0.578
6/27 00-01 0.194 0.374 0.39 -0.017 1.14 0.016 0.145 -0.129
MKE
6/26 18-19 0.124 0.034 0.005 0.029 -0.065 -0.05 -0.006 -0.044
6/26 19-20 0.524 0.2 0.046 0.154 -0.29 -0.529 -0.297 -0.232
6/26 20-21 0.059 -0.035 -0.251 0.215 0.077 0.358 0.683 -0.324
6/26 21-22 0.236 -0.692 -1.085 0.393 2.37 2.936 3.528 -0.592
6/26 22-23 0.73 0.204 -0.094 0.298 2.796 3.788 4.237 -0.448
6/26 23-00 0.283 0.247 -0.016 0.263 1.854 3.274 3.67 -0.396
6/27 00-01 0.241 1.135 1.076 0.058 0.575 1.353 1.441 -0.088
Table 2. The estimated tensile crack parameters for tilt change of each one hour.
4IRS FREE R TS B 7] strike dip BA b 4 L3
°N °E d(km) L(km) W (km) 0 é U3(cm) x10°m®
6/26 18 - 19 34.061 139.519 2.0 2.2 1.0 N70°E 50° 10 0.22
6/26 19 - 20 34.058 139.521 2.5 3.4 1.7 N60°E 40° 20 1.16
6/26 20 - 21 34.057 139.518 2.5 6.0 2.7 N70°E 60° 10 1.62
6/26 21 - 22 34.058 139.518 3.0 3.8 2.6 N110°E 80° 30 2.96
6/26 22 - 23 34.065 139.512 1.5 5.6 1.0 N90°E 80° 40 2.24
6/26 23 - 00 34.066 139.510 1.5 6.6 1.0 N90°E 80° 30 1.98
6/27 00 - 01 34.073 139.486 2.0 3.2 0.7 N40°W 90° 20 0.45

BRIRUHETR: 34.062°N, 139.533°E, & & 5km
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