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Bonin Islands Earthquake

21 December 2010 17:19:40 UTC

26.892° N., 143.726° E.

Depth 14 km L.

Mw = 7.4 (USGS) 3
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TECTONIC SUMMARY

The Bonin Islands earthquake of December 21, 2010, occurred as the result of normal-faulting

within the Pacific plate, in the region of the boundary between the Pacific plate and the Philippine

Sea plate. In the epicentral region of the earthquake, the Pacific plate moves west relative to the
Philippine Sea plate with a velocity of about 4 cm/yr. The Pacific plate subducts beneath the
Philippine plate at the Izu trench and is seismically active west of the epicenter of the December
21 earthquake to a depth of about 560 km. The stresses that generated the December 21
earthquake result from the bending of the Pacific plate as it subducts beneath the Philippine Sea
plate.

The Izu-Bonin and Mariana arcs of the Pacific/Philippine Sea plate-boundary region experience
frequent moderate and strong earthquakes. In the past quarter century, the thousand kilometer
section of the plate boundary centered on the epicenter of the December 21 earthquake has
produced 27 earthquakes of magnitude 6 or greater, with 3 having magnitudes larger than 7.0.
Roughly half of the moderate and large shocks in this region occur as intermediate-depth
earthquakes (70 — 300 km below the earth’s surface) or deep-focus earthquakes (greater than 300
km below the earth’s surface). The December 21 earthquake, however, occurred within several

tens of kilometers of the earth’s surface and would be classified as a “shallow-focus” earthquake.

Significant Earthquakes Mag >= 7.5

Year Mon Day Time Lat Long Dep Mag
1906 01 21 1349 34.000 137.000 350
1914 11 24 1153 22.000 143.000 110
1944 12 07 0435 33.750 136.000 0
1953 11 25 1748 34.034 141.786 35
1972 02 29 0923 33.377 140.881 58.8
2000 03 28 1100 22.232 143.711 105
2007 09 28 1338 22.013 142.668 260
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500 Finite Fault Model
for M7.4 Earthquake

FINITE FAULT MODEL
Contributed by
Gavin Hayes (NEIC)

Distribution of the amplitude and direction of 28
slip for subfault elements (small rectangles) of
the fault rupture model are determined from
the inversion of teleseismic body waves and
long period surface waves. A W-phase
moment tensor solution was used. Arrows
indicate the amplitude and direction of slip (of
the hanging wall with respect to the foot
wall); the slip amount is also color-coded as
shown. The view of the rupture plane is from

Slip (cm)

above.
[10-100
The strike of the fault rupture plane is N72°W
and the dip is 34°SW. The dimensions of the I 100 - 200
subfault elements are 5 km in the strike [1200-300
direction and 3.5 km in the dip direction. The
seismic moment release based on this plane is 1300 - 400
1.5e+27 dyne. cm. [ 1400 - 500
Il 500 - 600
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Estimated Population Exposed to Earthquake Shaking
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*Estimated exposure only includes population within the map area.

Popl«“atlon Exposu re population per ~1 sq. km from Landscan  Structures:

500 1000 5000 10000 Overall, the population in this region resides
in structures that are resistant to earthquake
shaking, though some vulnerable structures

exist.

Historical Earthquakes (with MMI levels):

There were no earthquakes with significant
population exposure to shaking within a 400
km radius of this event.

Selected City Exposure

from GeoNames.org
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PAGER content is automatically generated, and does not consider secondary hazards in loss
calculations. Limitations of input data, shaking estimates, and loss models may add uncertainty.
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Depth Profile

Distance (km)

A -700 -600 -500 -400 -300 -200 -100 0 100 200 300 A’

100 100
0 Y 0
100 100
£ 200 200
= %
§ -300 L -300
a Co
®
400 ‘ 400
-500 ‘ -500
-600 -600

-700 -600 -500 -400 -300 -200 -100 0 100 200 300

Cross-section defined by profile boundaries shown on the Epicenter Map
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