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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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of the Pacific Plate relative to the Australia
Plate. The motion of the Pacific Plate is
westward with respect to the Australia
Plate. The Tonga and Kermadec
microplates are caught up in the

Seismic Hazard

170° 180° 170°

170° 180° 170°
SCALE 1:25,000,000

N N N Kilometers
0 200 400 800 1,200 1,600

Peak Ground Acceleration in m/sec**2

2 4 8 1.6 24 3.2 4.0 4.8

160°

10°

20°

30°

40°

M7.8 Kermadec- Tonga Trench
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DISCUSSION

The December 9, 2007, M7.8 earthquake occurred in the Tonga — Kermadec
subduction zone. The subduction zone, which is situated from the North Island

I I I Kilometers

of New Zealand to the north-northeast, is about 2500 km long. At a broad scale, Year Mon Day
tectonics of the subduction zone reflect the motion of the Pacific plate westward 1903 01 04
with respect to the interior of the Australia plate at a velocity of about 77 mm/y. 1 31; 82 gé
The Pacific plate subducts beneath the Australia plate at the Tonga and Kermadec 1948 09 08
trenches, and dips to the west. In detail, the eastern edge of the broad Australia 1955 02 27
plate may itself be viewed as a collection of small plates or microplates that move 1959 09 14
with r.espe.ct to each other and with respect to the Pacific plate and the Australia 1976 01 14
plate interior. 197¢ 01 14

, , , , 1977 06 22
The interaction between the Pacific and Australia plate creates one of the most 2006 05 03

active tectonic environments in the world, with a high level of associated
earthquake activity. Earthquakes occur on the thrust-fault interface between the
Pacific and Australia plates, within the overriding Australia plate, and within the
subducting Pacific plate. The December 9 earthquake occurred at depth of about
150 km within the Pacific plate and reflects stresses generated by the deformation
of the Pacific plate as it is subducted. 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 in the Tonga — Kermadec subduction
zone. Earthquakes have been reliably located to depths of nearly 700 km within
the subduction zone.
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Depth 149.2 km
Mw = 7.8 (USGS)

Significant Earthquakes Mag 2 7.8
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South of Fiji Islands/ North of New Zealand

An earthquake occurred 345 km (215 miles) N of Raoul Island,
Kermadec Islands; 600 km (370 miles) SSW of NUKU'ALOFA,
Tonga; 1395 km (870 miles) NE of Auckland, New Zealand,;
1830 km (1130 miles) NNE of WELLINGTON, New Zealand
at 12:28 AM MST, Dec 9, 2007
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EARTHQUAKE SUMMARY MAP XXX

Prepared in cooperation with the
Global Seismographic Network
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