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Seismic Hazard

Epicentral Region
The November 19, 2017, M 7.0 earthquake east of New Caledonia in the southwest Pacific Ocean occurred
as the result shallow of normal faulting within the oceanic crust of the Australia plate, just west of the South
New Hebrides Trench which marks the plate boundary between the Australia and Pacific plates in this region.
Focal mechanism solutions indicate faulting occurred on a moderately dipping fault striking either to the
northwest or to the south-southeast. At the location of this earthquake, the Australia plate moves towards the
east-northeast with respect to the Pacific at a rate of approximately 78 mm/yr. At the South New Hebrides
Trench, Australia lithosphere converges with and sinks beneath the Pacific plate, descending into the mantle
and forming the New Hebrides/Vanuatu subduction zone, stretching from New Caledonia in the south to the
Santa Cruz Islands in the north, a distance of about 1,600 km. The November 19, 2017, earthquake occurred
approximately 20 km to the west of this trench, in the tectonic region sometimes known as the “outer rise”,
where the subducting plate begins flexing (extending) before sinking into the mantle. The location, depth, and
focal mechanism solution of this earthquake are all consistent with the event occurring as a result of intraplate
faulting in this outer rise region.

The November 19, 2017 earthquake is seventh M 6+ earthquake to occur in this region over the past three
weeks, and is part of an intense sequence of events that began on October 31st, 2017 with a M 6.8 interplate
thrust faulting earthquake just to the east of the South New Hebrides Trench and about 70 km to the
southeast of the November 19, 2017 earthquake.  Over this time period, about 135 M 4+ earthquakes have
been recorded in this region by the USGS, most to the west of the plate boundary, in the outer rise.

The Loyalty Islands region is very active seismically, and the region within 250 km of the November 19, 2017
earthquake has hosted 21 other M 7+ earthquakes over the preceding century.  The largest was a M 8.1
earthquake in September 1920, which was located about 140 km to the north of today’s event, just to the east
of the oceanic trench. 4 of these M 7+ earthquakes have occurred to the west of the oceanic trench, including
a M 7.7 earthquake in May 1995, 225 km to the southeast, and a M 7.1 earthquake in January 2004, 145 km
to the southeast. Neither are known to have caused any damage or fatalities. The January 2004 M 7.1
earthquake was also part of an active sequence of about 270 events, beginning in December 2003. That
sequence included both interplate thrust faulting earthquakes (the largest event in the sequence was a M 7.3
thrust faulting earthquake on December 27, 2003) and normal faulting earthquakes to the west of the oceanic
trench. Between December 25, 2003, and January 3, 2004, 12 earthquakes of M 6+ occurred. The 2003-2004
sequence eventually died down in early-mid February of 2004.
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Seismic hazard is
expressed as peak
ground acceleration
(PGA) on firm rock, in m/
s² , expected to be
exceeded in a 50-yr
period with a probability
of 10 percent.
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