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Tectonic Setting

Seismic Hazard

Epicentral Region

TECTONIC SUMMARY

The Fiji region earthquake of September 15, 2011 occurred at a depth of approximately 630 km beneath the
Earth's surface as a result of oblique-reverse faulting within the subducting Pacific slab. At the latitude of this
earthquake, the Pacific plate moves approximately due west with respect to the interior of the Australia plate
at a rate of 75 mm/yr. The Pacific plate is seismically active west of the September 15 epicenter to depths of
over 650 km. The geometry of the Pacific plate at depth is known to be quite complex, and may involve
interactions between the Pacific plate proper and one or more relict slab fragments. The stresses generating
the September 15 earthquake likely result from the slow deformation within the interior of one of these slabs,
near the base of the mantle transition zone.

Earthquakes that have focal-depths greater than 300 km are commonly termed "deep-focus" earthquakes, as
distinguished from "shallow-focus" earthquakes, having depths less than 70 km, and "intermediate-depth"
earthquakes, having depths between 70 and 300 km. Intermediate-depth and deep-focus earthquakes
represent deformation within subducted plates, rather than deformation at plate boundaries. Intermediate-
depth and deep-focus earthquakes typically cause less damage on the ground surface above their foci than is
the case with similar magnitude shallow-focus earthquakes, but large intermediate-depth and deep-focus
earthquakes may be felt at great distances from their epicenters.

The subducting Pacific plate beneath Fiji, which initiates its westward decent beneath the eastern edge of the
Australia plate at the Tonga Trench, is one of the most seismically active regions in the world. Over the past
37 years, there have been well over 3000 deep-focus earthquakes within 200 km of the September 15 event.
Of these, 14 had magnitudes of M 6.5 or greater. The largest was an M 7.7 earthquake 15 km to the
southwest and 50 km shallower in August of 2002.

EXPLANATION
Main Shock

Aftershocks
Earthquake Magnitude

4.00 - 6.00
6.01 - 7.00
7.01 - 8.00

8.01 - 9.00
Earthquake Depth (km)

0 - 69
70 - 299
≥ 300

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 10 percent.

EXPLANATION
M a i n  S h o c kM a i n  S h o c k

Mag ≥ 7.0
0 - 69 km
70 - 299
300 - 600

Volcanoes

RELATIVE PLATE MOTIONS:
The broad red vector represents the motion of the Australia
plate with respect to the Pacific plate in the epicentral region.
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Significant Earthquakes Mag >= 8.0

Year Mon Day  Time    Lat     Long   Dep  Mag
1903  01  04  0507 -20.000 -175.000  400  8.0
1917  05  01  1826 -29.000 -177.000    0  8.0
1917  06  26  0549 -15.500 -173.000    0  8.5
1919  04  30  0717 -19.823 -172.215   35  8.2
1948  09  08  1509 -21.000 -174.000    0  8.0
1977  06  22  1208 -22.912 -175.744 65.5  8.1
2006  05  03  1526 -20.187 -174.123   55  8.0
2009  09  29  1748 -15.489 -172.095   18  8.1

Peak Ground Acceleration in m/sec**2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8

Epicentral Region

Epicentral Region
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Depth 626 km
Mw = 7.3 (USGS)
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Earthquake locations are labeled by year on  the Epicentral Region map.


