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                                                                                                                                                                       T ECT ONIC SU M M ARY
T he Dec em b er 17, 2016, M  7.9 ea rthqua ke ea st of New Irela nd, Pa p ua New Guinea  oc c urred a s the result of reverse fa ulting at a n interm edia te dep th. Foc a l m ec ha nism  solutions indic a te rup ture oc c urred on a structure striking either
northwest or southea st, a nd dip p ing at a m oderate a ngle. At the loc a tion of the ea rthqua ke, the Austra lia  p la te converges with a nd sub ducts b enea th the Pa c ific  p la te at a rate of a b out 105 m m /yr towa rds the ea st-northea st. At the
loc a tion of the ea rthqua ke, som e resea rc hers consider the edges of the Austra lia  a nd Pa c ific  p la tes to b e divided into severa l m ic rop la tes that ta ke up  the overa ll convergenc e b etween Austra lia  a nd the Pa c ific , inc luding the Solom on
Sea a nd South Bism a rk m ic rop la tes loc a l to this event. In this context, the Dec em b er 17th event oc c urred a long the b ounda ry b etween the Solom on Sea a nd South Bism a rk m ic rop la tes. T he Solom on Sea m ic rop la te m oves slightly
fa ster a nd m ore northea sterly with resp ec t to the Pa c ific  p la te (a nd South Bism a rk m ic rop la te) tha n does the Austra lia p la te due to sea -floor sp rea ding in the W oodla rk Ba sin severa l hundred kilom eters to the southea st of the
Dec em b er 17th ea rthqua ke, fa c ilitating the c la ssic  sub duction evident b enea th New Brita in a nd New Irela nd. T he loc a tion, dep th, a nd foc a l m ec ha nism  solutions of the Dec em b er 17th event a re consistent with its oc c urrenc e within the
interior of the sub ducted Austra lia  p la te lithosp here, rather tha n on the sha llow thrust interfa c e b etween these two p la tes.
W hile com m only p lotted a s p oints on m a p s, ea rthqua kes of this size a re m ore a p p rop ria tely desc rib ed a s slip  over a la rger fault a rea . Reverse-faulting events of the size of the Dec em b er 17, 2016, M  7.9 ea rthqua ke a re typ ic a lly a b out
135x60 km  (length x width).
Ea rthqua kes like this event, with foc a l dep ths b etween 70 a nd 300 km , a re com m only term ed "interm edia te-dep th" ea rthqua kes. Interm edia te-dep th ea rthqua kes rep resent deform a tion within sub ducted sla b s ra ther tha n at the sha llow
p la te interfa c e b etween sub ducting a nd overriding tectonic  p la tes. T hey typ ic a lly c a use less da m a ge on the ground surfa c e a b ove their foc i tha n is the c a se with sim ila r-m a gnitude sha llow-focus ea rthqua kes, b ut la rge interm edia te-
dep th ea rthqua kes m a y b e felt at grea t dista nc e from  their ep ic enters. "Deep -focus" ea rthqua kes, those with foc a l dep ths grea ter tha n 300 km , a lso oc c ur in the sub ducted Solom on Sea m ic rop la te to the north. Ea rthqua kes ha ve b een
relia b ly loc a ted to dep ths of a b out 500 km  in this region.
T he Pa p ua New Guinea  region frequently hosts la rge ea rthqua kes. Over the p rec eding c entury, 33 other ea rthqua kes with M  7+ oc c urred within 250 km  of the Dec em b er 17th event. 8 of these oc c urred at interm edia te (70-300 km ) or
deep  (300+ km ) dep ths. T he Dec em b er 17th, 2016 ea rthqua ke is a lm ost co-loc a ted with a M  7.6 event in Sep tem b er 2005, with a sim ila r fa ulting m ec ha nism . T he 2005 event is not known to ha ve c a used da m a ge or fata lities. One of
the la rgest nea rb y historic  events wa s a sha llow M  8.0 ea rthqua ke in Novem b er 2000, a b out 140 km  to the northwest, whic h resulted in at lea st 2 fata lities a nd left m ore tha n 5,000 p eop le hom eless.
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
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Distrib ution of the a m p litude a nd direc tion of slip  for sub fa ult elem ents of the fa ult rup ture m odel a re determ ined from  the
inversion of teleseism ic  b ody wa veform s a nd long p eriod surfa c e wa ves. Arrows indic a te the a m p litude a nd direc tion of slip
(of the ha nging wa ll with resp ec t to the foot wa ll); the slip  is a lso colored b y m a gnitude. T he view of the rup ture p la ne is
from  a b ove. T he strike of the fa ult rup ture p la ne is 319° a nd the dip  is 52°NE. T he dim ensions of the sub fa ult elem ents a re
16 km  in the strike direction a nd 15 km  in the dip  direction. T he rup ture surfa c e is a p p roxim a tely 200 km  a long strike a nd
110 km  a long downdip . T he seism ic  m om ent relea se b a sed up on this p la ne is 8.7e+27 dyne.c m .
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