6.6 Mag. Earthquake, Neiafu, Tonga - 10/1/2024
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Seismotectonics of the Eastern Margin of the Australia Plate

Australia Plate
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illed 256 people. The last MT.5+ earthquake along the Alpine Fault was 170 years ag studies of the faults”strain accumulation suggest that similar events are likely fo occur again.
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Northof New Zealand, the Australia-Pacific ¥ Tonga and Fijito of S3mos, For 2,200 km the trench , and includes y
Pacific oceanic lithasphere rapi (Kermadec and Tonga). v of y ply andch; long a 700 km-long segment from
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Australia-Pacific i at the souther Kermadec trench to90 mm/yr at the northern Tonga trench; however, significant back arc extensian (or equivalently, siab
rollback) causes the consumption rate of subducting Pacific lithosphere to be much faster. The spreading rate in the Havre tiough, west of the Kermadec trench, increases northward from § to 20 ma/ys. The
southern tip of this spreading center is propagating into the North Istand of New Zealand, rifting it apart. In the southern Lau Basin, west of the Tonga trench, the spreading rate increases northward from 60to 90
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mmyr, and in Basin, multiple Itin rate as high a3 160 mm/yr plate is the vector ia-Pacific velocity 10,000+ Earthquakes (1900 - 2016
and backare g thusit rwiard [ 100 mmfyr, and along the Tonga trench from 150 to 240 mm/yr. ~\ 100,000+ Magnitude Depth (km)
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near the outer rise of the Pacific plate east of the trench. Since 1900, 40 M7.5+ carthquakes have been recorded, mostly north of 30°S. Howewer, it is unclear whather any of the fow historic M8+ events that have
occurred close to the plate boundany witre underthrusting ewents onthe plate interface, or were intraplate earthquakits. §n September 19, 2009, o of the Largest normal fault [outer rise) earthquakes ever
recorded (M8.1) cccurred south of Samoa, 40 km east of the Tonga trench, generating a tsunami that killed at least 180 peaple.
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Across the North Fiji Basin and to the west of i again subd rds beneath the Pacific, at wrench. At of this trench, east of
tha Leyalty Islands, the plate 2 he one north of Tonga. [PRTT——
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Horth Fiji Basin, Back arc i ot rate of S0 My ion 20n¢, ¢xcEpt near ~15'S, where the DY e i e trench and i iom of 50 Myt in the back arc, Therefore, the Australia

plate subduction velacity ranges from 120 mm/yr at the southem end of the North New Hebrides trench, to 40 mm/yr at the O'Entrecasteaux ridge-trench intersection, to 170 mm/yr at the norther end of the trench.

Largy Hebrides trench and iated wi i i near i { ridge. Within wone 34
M7.5+ earthquakes have been recorded since 1900, On October 7, 2009, a large interplate thrust fault earthquake (MT.6) in the northern North New Hebrides subduction zone was followed 15 minutes later by an even larger interplate event [M7.8) 60 km tothe
nosth. It is likely that the first event triggered the second of the so-called earthguake "doublet”.
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