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Epicentral Region

                                                                                                                                            T ECT ONIC SU MMARY
T he Dec em b er 25, 2016, M 7.6 ea rthqua ke oc c urred a s the result of sha llow thrust fa ulting in southern Chile. At the loc a tion of this ea rthqua ke, the oc ea nic  Na zc a  p la te converges with a nd sub ducts
b enea th the South Am eric a  p la te in a n ea st-northea st direc tion, at a rate of a p p roxim ately 73 m m /yr. T he ea rthqua ke loc a tion, dep th a nd sha llow thrusting foc a l m ec ha nism  solution, a ll indic a te this
ea rthqua ke likely oc c urred on the sub duction zone interfa c e.
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 fa ult a rea . T hrust-faulting events of the size of the Dec em b er 25, 2016, M 7.6
ea rthqua ke a re typ ic a lly a b out 90x45 km  (length x width).
T he Chilea n sub duction zone frequently hosts la rge ea rthqua kes, a nd ha s hosted severa l M 8+ events this c entury, inc luding the M 8.8 Maule ea rthqua ke in Feb rua ry 2010 a p p roxim a tely 850 km  to the
north of the Dec em b er 25, 2016 ea rthqua ke (b ut whic h rup tured to within 650 km  of toda y’s ea rthqua ke). T he Dec em b er 25 event is a lso within the ~1,000 km  long rup ture zone of the 1960 M 9.5
southern Chile ea rthqua ke, the la rgest event ever rec orded in hum a n history (a b out 1,000 tim es b igger tha n toda y’s ea rthqua ke). Over the p rec eding c entury, 6 other M 6.5+ ea rthqua kes ha ve oc c urred
within 250 km  of the Dec em b er 25th ea rthqua ke. T he 1960 M 9.5 ea rthqua ke a nd tsuna m i resulted in the loss 1,600 lives in Chile, a nd the tsuna m i took a nother 200 lives in J a p a n, Hawa ii, a nd the
Philip p ines. T ha t event ha d severa l foreshoc ks over the p rec eding 36 hours, of M 8.1, M 7.1, a nd M 7.8.
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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.

EXPLANATION
Ma g ≥ 7.0 
!( 0 - 69 km
!( 70 - 299
!( 300 - 600

Plate Boundaries
# Sub duc tion

T ra nsform
Divergent
Others

V olc a noes
#*

0 500 1,000 1,500250
Kilom eters

Pea k Ground Ac c elera tion in m /sec **2

.2 .4 .8 1.6 2.4 3.2 4.0 4.8

Epicentral Region

_̂

Epicentral Region

DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
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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 356° a nd the dip  is 16°E. T he
dim ensions of the sub fa ult elem ents a re 8
km  in the strike direc tion a nd 7 km  in the
dip  direc tion.T he rup ture surfa c e is
a p p roxim a tely 75 km  a long strike a nd 35
km  downdip . T he seism ic  m om ent relea se
b a sed up on this p la ne is 3.4e+27 dyne.c m .
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