
TECTONIC SUMMARY
The February 6th, 2013 M 8.0 earthquake in the Santa Cruz Islands occurred as a result
of shallow thrust faulting on or near the plate boundary interface between the Australia
and Pacific plates. In the region of this earthquake, the Australia plate converges with
and subducts beneath the Pacific plate, moving towards the east-northeast at a rate of
approximately 94 mm/yr.
The February 6th earthquake is located approximately 700-750 km ESE of the Mw 8.1
Solomon Islands earthquake of April 1, 2007, and the Mw 7.1 Solomon Island earthquake
of January 3, 2010. It is over 900 km to NNW of the February 2, 2012 Mw 7.1 Vanuatu
earthquake, and approximately 200-300 km north of a series of earthquakes in October,
2009 along the Vanuatu Trench that included two earthquakes larger than magnitude 7
(Mw 7.8, Mw 7.4).
This earthquake is located adjacent to a complex section of the Australia-Pacific plate
boundary, where the Solomon Trench to the west is linked to the New Hebrides
(Vanuatu) Trench to the south by a short segment of dominantly strike-slip plate motion.
The February 6th earthquake is located at the northern end of the New Hebrides
(Vanuatu) segment. To the north and west of this event, the plate boundary changes in
character, is oriented more west-to-east, and connects the segment ruptured by this
event with the continuation of the subduction zone along the Solomon Islands.
Over the month leading up to the February 6th earthquake, there have been dozens of
earthquakes in the epicentral region – over 40 M4.5 or larger in the preceding 7 days
alone, 7 of which were larger than M6. Faulting mechanisms for these earthquakes
suggest a mixture of strike-slip, normal and thrust faulting events. Within an hour of the
February 6th M8.0 mainshock, there were also two large aftershocks with magnitudes
greater than M6.
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Tectonic Setting

Seismic Hazard

Epicentral Region

Seismic hazard is expressed as
peak ground acceleration (PGA)
on firm rock, in meters/sec²,
expected to be exceeded in a
50-yr period with a probability of
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Significant Earthquakes Mag >= 7.5
Year Mon Day  Time    Lat     Long   Dep  Mag
1900  07  29  0659 -10.000  165.000    0  7.6
1931  10  03  1913 -10.932  161.016   35  7.8
1931  10  10  0020  -9.968  161.194 50.2  7.7
1934  07  18  1940 -11.907  166.731   35  7.8
1935  12  15  0707  -9.590  161.145   35  7.5
1939  04  30  0255  -9.295  159.234   35  7.9
1953  11  04  0349 -13.189  166.516   35  7.5
1963  09  15  0046 -10.472  165.770   35  7.5
1963  09  17  1920 -10.286  165.413 27.6  7.5
1970  08  11  1022 -14.095  166.570 39.1  7.5
1980  07  08  2319 -12.487  166.482   56  7.5
1980  07  17  1942 -12.504  166.011 31.6  7.8
1984  02  07  2133  -9.957  160.522   17  7.6
1988  08  10  0438 -10.258  160.896 36.1  7.6
1997  04  21  1202 -12.560  166.738 29.8  7.7
2007  04  01  2039  -8.466  157.043   24  8.1
2009  10  07  2203 -13.006  166.510   45  7.7
2009  10  07  2218 -12.517  166.382   35  7.8
2013  02  06  0112 -10.738  165.138 28.7  8.0

Peak Ground Acceleration in m/sec**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8
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M 8.0 Santa Cruz Islands Earthquake           
 
06 February 2013 01:12:27
10.738°S, 165.138°E
Depth 28.7 km
Mw = 8.0 (USGS)
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Finite Fault Model

Distribution of the amplitude and direction of slip for subfault elements of the fault rupture model are determined from the
inversion of teleseismic body waveforms and long period surface waves. Arrows indicate the amplitude and direction of slip
(of the hanging wall with respect to the foot wall); the slip is also colored by magnitude. The view of the rupture plane is from
above.
The strike of the fault rupture plane is N38W and the dip is 18 NE.  The dimensions of the subfault elements are 13 km in the
strike direction and 11 km in the dip direction. The rupture surface is approximately 115 km along strike and 75 km downdip.
The seismic moment release based upon this plane is 1.45e+28 dyne.cm.

                               DISCLAIMER
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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10.910°S, 165.964°E
Depth 27.0 km
Mw = 7.0 (USGS)
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11.254°S, 164.932°E
Depth 10.1 km
Mw = 7.1 (USGS)
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10.479°S, 165.772°E
Depth 9.8 km
Mw = 7.0 (USGS)


