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Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                                          T ECT ONIC S U MMARY
T he Novem ber 13, 2016 M 7.8 ea rthqua ke in North Ca nterbury, New Z ea la nd, occurred a s the result of sha llow oblique-reverse fa ulting on or nea r the bounda ry between the Pa cific a nd Austra lia  pla tes in S outh Isla nd, New
Z ea la nd. At the loca tion of this ea rthqua ke, the Pa cific pla te m oves to the west-southwest with respect to the Austra lia  pla te a t a  ra te of a pproxim a tely 40 m m /yr. T he epicenter of the ea rthqua ke is a bout 30-45 km  south-
southea st of the m a in surfa ce expression of the pla te bounda ry in the region— the Hope Fa ult, pa rt of the Ma rlborough Fa ult system  tha t connects a  subduction zone (the Hikura ngi Trough) to the prim a ry pla te bounda ry in the
S outh Isla nd— the Alpine Fa ult. T he pla te bounda ry in the region of the ea rthqua ke is com plex, involving a  tra nsition from  subduction a long the Hikura ngi T rough to the ea st of the North Isla nd, to tra nsform  fa ulting through the
S outh Isla nd. T he sha llow crusta l region to the south of the Alpine a nd Hope fa ults is thought to involve m a inly thin-skinned shortening a nd fold a nd thrust belt tectonics. T he size, depth (~ 25 km ) a nd fa ulting orienta tion of the
Novem ber 13 event suggest a  la rger, subduction-rela ted structure, though the subduction zone interfa ce is not thought to extend this fa r to the south of the Alpine fa ult system . T he com plexity of the event, involving a  m a in
energy relea se dela yed by a bout 40 s, com bined with a n ea rly a ftershock distribution extending a bout 150 km  to the north-northea st of the m a inshock, suggests the potentia l for triggered slip on the Pa cific:Austra lia
subduction zone interfa ce.
W hile com m only plotted a s points on m a ps, ea rthqua kes of this size a re m ore a ppropria tely described a s slip over a  la rger fa ult a rea . Reverse-fa ulting events of the size of the Novem ber 13, 2016 ea rthqua ke a re typica lly
a bout 120x50 km  (length x width). W ithin 2 hours of the M 7.8 m a inshock, 9 a ftershocks ha d occurred, ra nging in size from  M 4.9 to M 6.2 a nd extending from  the region of the m a inshock epicenter to a bout 150 km  to the
northea st.
T he Pa cific-Austra lia  pla te bounda ry region in northern S outh Isla nd ha s a  history of la rge ea rthqua kes both a long the pla te bounda ry proper a nd distributed a round the pla te bounda ry interna l to the Austra lia  a nd Pa cific
pla tes. T he Novem ber 13th M 7.8 ea rthqua ke is the la rgest event in the region since a n M 7.3 ea rthqua ke 100 km  to the northwest in June 1929. T ha t June 1929 ea rthqua ke occurred just 3 m onths a fter the Ma rch 1929
Arthur’s Pa ss strike-slip ea rthqua ke, 90 km  to the west-southwest of the Novem ber 13th event. T he Arthur’s Pa ss event ca used da m a ge but injured no one. T he Novem ber 13, 2016 event is a lso a bout 100 km  to the north of
Christchurch, which wa s severely da m a ged by a  series of la rge ea rthqua kes in 2010-2015, including a  M 7.0 to the west of Christchurch in S eptem ber 2010, a nd a  M 6.1 directly benea th the city in Februa ry 2011.
Beca use of the com plexity of this pla te bounda ry region, stra in is being a ccom m oda ted on m a ny different structures of va rying orienta tions, m a king it possible tha t m ore tha n one fa ult m a y be a ctiva ted in this ea rthqua ke
sequence.
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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.
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Distribution of the a m plitude a nd direction of slip for subfa ult elem ents of the fa ult rupture m odel a re
determ ined from  the inversion of teleseism ic body wa veform s a nd long period surfa ce wa ves. Arrows
indica te the a m plitude a nd direction of slip (of the ha nging wa ll with respect to the foot wa ll); the slip is
a lso colored by m a gnitude.T he view of the rupture pla ne is from  a bove. T he strike of the fa ult rupture
pla ne is 221° a nd the dip is 38°W NW . T he dim ensions of the subfa ult elem ents a re 20 km  in the strike
direction a nd 5.5 km  in the dip direction.T he rupture surfa ce is a pproxim a tely 200 km  a long strike a nd
60 km  downdip. T he seism ic m om ent relea se ba sed upon this pla ne is 7.4e+27 dyne.cm .
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Base map data, such as place names and political 
boundaries, are the best available but may not be 
current or may contain inaccuracies and therefore 
should not be regarded as having official signifiance.
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