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RELATIVE PLATE MOTIONS

The large red vectors indicate the
relative motions of the Philippine and
Pacific Plates. The motion of the
Philippine Plate is generally
westward with respect to neighboring
plates and plate subduction dominates
its eastern and western margins.
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EXPLANATION
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec?, expected to be
exceeded in a 50-yr period with a
probability of 10 percent.
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DISCUSSION

The Mariana Islands earthquake of October 31, 2007, occurred in the
inclined seismic zone that marks the position of the subducted
Pacific plate beneath the overriding Philippine Sea and Mariana
plates. The earthquake represents the release of stress resulting from
the distortion of the Pacific plate. Earthquakes, such as this one, that
have focal depths between 70 and 300 km are commonly termed
"intermediate-depth" earthquakes. "Deep-focus" earthquakes, with
focal depths greater than 300 km, also occur in the subducted Pacific
plate beneath the Mariana island arc. Earthquakes have been reliably
located to depths of about 630 km beneath the Mariana arc.

Although the broad-scale tectonics of the epicentral region are
dominated by the subduction of the Pacific plate beneath the
Philippine Sea plate, the two plates do not have a mutual boundary at
the latitude of the earthquake. Instead, they are separated by a
spreading ridge (the Mariana Trough) and the small Mariana plate.
The Pacific plate thrusts under the Mariana plate at the Mariana
Trench. In this region, the Pacific plate moves to the west with
respect to the interior of the Philippine Sea plate with a velocity of
about 40 mm/year, and it moves to the west with respect to the
Mariana plate with a velocity of about 60 mm/year.

Base map data, such as place names and political
boundaries, are the best available but may not be
current or may contain inaccuracies and therefore
should not be regarded as having official significance.
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ariana Islands Earthquake of 31 October 2007

Epicentral Region
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Pagan Region
31 October 2007 3:30:20 UTC

18.854° N., 145.315° E.
Depth 248.3 km
Mw = 7.2 (USGS)

An earthquake occurred about 40 km (25 miles) WNW of
Agrihan or 405 km (250 miles) N of SAIPAN at 9:30 PM MDT,
Oct 30, 2007 (Oct 31 at 1:30 PM local time in Mariana Islands).
There have been no reports of damage.
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Significant Earthquakes Mag >= 7.0

Year Mon Day

1905
1913
1914
1930
1931
1934
1940
1955
1956
1979
1995
2000
2007

07
03
11
10
09
02
12
05
02
10
08
03
09

11
23
24
24
09
24
28
30
01
17
23
28
28

Time Lat Long Dep Mag
1537 22.000 143.000 450 7.2
2047 24.000 142.000 80 7.1
1153 22.000 143.000 110 7.9
2015 18.351 146.570 35 7.0
2038 19.152 145.489 171 7.1
0623 22.878 144.067 35 7.2
1637 18.140 147.527 35 7.3
1231 24.269 142.458 563 7.1
1341 18.819 145.006 380 7.0
0543 18.521 145.409 583 7.0
0706 18.814 145.279 598 7.1
1100 22.232 143.711 105 7.6
1338 21.980 142.685 261 7.4

DISCLAIMER

Prepared in cooperation with the Global Seismographic Network

FOCAL MECHANISM

The direction of slip and the orientation of the fault on which

the earthquake occurred is represented by the focal mechanism
diagram. Information from seismograms from recording stations
is used in its calculation. Focal mechanisms are typically display
as "beach ball" images which depict the stress-field orientation

at the time of the earthquake. More information on focal mechan-

isms can be found at http://quake.usgs.gov/recenteqs/beachball.html.

EXPLANATION
Earthquake Magnitude

©  4.0-59
© 6.0-6.9
O 7.0-79
O 8.0-89
O 9.0-99
Earthquake Depth
@ 0-69km

@ 70-299 km
@ 300-700km

DATA SOURCES

EARTHQUAKES AND SEISMIC HAZARD
USGS, National Earthquake Information Center
NOAA, National Geophysical Data Center
IASPEI, Centennial Catalog (1900 - 1999) and
extensions (Engdahl and Villasefior, 2002)
HDF (unpublished earthquake catalog) (Engdahl, 2003)
Global Seismic Hazard Assessment Program

PLATE TECTONICS AND FAULT MODEL

PB2002 (Bird, 2003)

BASE MAP

NIMA and ESRI, Digital Chart of the World

USGS, EROS Data Center

NOAA GEBCO and GLOBE Elevation Models
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