


Comparison	
  of	
  distribu0ons	
  of	
  the	
  ESTIMATED	
  shaking	
  intensity	
  for	
  the	
  magnitude	
  
8.8	
  Chile	
  and	
  7.0	
  Hai0	
  earthquakes.	
  The	
  fault	
  area	
  for	
  the	
  Chilean	
  event,	
  shown	
  by	
  a	
  
rectangle,	
  
is	
  roughly	
  200	
  0mes	
  larger	
  than	
  the	
  Hai0	
  fault	
  (rectangle)	
  and	
  has	
  higher	
  slip.	
  
However,	
  the	
  Chile	
  fault	
  plane	
  is	
  buried	
  deeper	
  beneath	
  the	
  Chilean	
  ci0es	
  so	
  the	
  
shaking	
  is	
  	
  
lower	
  (MMI	
  VII	
  to	
  VIII)	
  on	
  average	
  than	
  in	
  Hai0,	
  par0cularly	
  near	
  Port	
  au	
  Prince	
  (MMI	
  
XIII	
  –	
  IX).	
  Shaking	
  dura0ons	
  were	
  much	
  longer	
  in	
  Chile	
  than	
  in	
  Hai0	
  but	
  were	
  likely	
  at	
  
lower	
  
shaking	
  levels.	
  Recorded	
  ground	
  mo0ons	
  for	
  Chile	
  will	
  be	
  added	
  when	
  the	
  become	
  
available;	
  there	
  are	
  no	
  known	
  recordings	
  in	
  the	
  source	
  area	
  of	
  the	
  Hai0	
  earthquake.	
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Exposure	
  PAGER	
  es0mates	
  of	
  shaking	
  intensity	
  and	
  popula0on	
  exposure	
  (hRp://
earthquake.usgs.gov/pager/)	
  



LossPAGER	
  Es0mated	
  impacts.	
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Es0mated	
  fatality	
  rates	
  for	
  Chile	
  vs	
  Hai0	
  from	
  the	
  PAGER	
  empirical	
  loss	
  model	
  (Jaiwal	
  
and	
  Wald,	
  2010).	
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These plots and this map show the temporal and spatial distribution of earthquakes 
with a magnitude of M ≥ 8 since 1900. On the global map, earthquake locations are 
denoted by red stars; the largest five are labeled with their location names and year of  
occurrence. Below this map, earthquakes are displayed in graphic format; first as a bar 
graph of earthquake magnitude through time, and next as cumulative energy release 
(seismic moment) through time. For correspondence with the global map, the largest   
five earthquakes are also labeled on the bar graph. These plots show that while the 
largest earthquakes in the historic record have occurred close together in time - first 
during the 1950’s and 1960’s and again since the turn of the 21st century – there  has 
been no appreciable increase in the rate of energy release between these large events, 
as indicated by the parallel red dashed lines. A statistical analysis of 
these data also shows that there is no meaningful, 
statistically significant clustering of M>=8 earthquakes 
in time.	
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In	
  the	
  north,	
  subduc0on	
  of	
  the	
  Juan	
  Fernandez	
  Volcanic	
  Ridge	
  and	
  chain,	
  a	
  bathymetric	
  high,	
  marks	
  a	
  fundamental	
  change	
  in	
  the	
  
dip	
  of	
  the	
  Nazca	
  slab	
  from	
  normal	
  dip	
  in	
  the	
  south	
  to	
  shallow	
  dip	
  in	
  the	
  north	
  (accompanied	
  by	
  disappearance	
  of	
  the	
  volcanic	
  	
  	
  	
  
chain)	
  and	
  also	
  it	
  forms	
  northern	
  limit	
  of	
  thick	
  sediment	
  fill	
  by	
  ponding	
  sediments	
  that	
  have	
  moved	
  north	
  by	
  turbidity	
  flows	
  from	
  
glacial	
  sources	
  in	
  the	
  south.	
  Many	
  giant	
  subduc0on	
  earthquakes	
  occur	
  in	
  sediment-­‐dominated	
  subduc0on	
  systems	
  where	
  a	
  thick	
  
sediment-­‐filled	
  ”subduc0on	
  channel”	
  smooths	
  the	
  megathrust	
  boundary	
  and	
  thereby	
  permits	
  long-­‐runout	
  ruptures	
  by	
  ruptures	
  
through	
  the	
  channel	
  bypassing	
  	
  seafloor	
  roughness	
  (Fig.	
  2).	
  



In	
  the	
  south,	
  the	
  seismogenic	
  rupture	
  limit	
  appears	
  to	
  correspond	
  to	
  the	
  landward	
  projec0on	
  of	
  the	
  fracture	
  zone	
  NE	
  of	
  the	
  
Valdivia	
  Fracture	
  Zone	
  System	
  (known	
  as	
  the	
  Mocha	
  Fracture	
  Zone).	
  The	
  age	
  offset	
  of	
  this	
  fracture	
  zone	
  produces	
  a	
  step	
  of	
  up	
  to	
  	
  	
  	
  
1	
  km	
  in	
  the	
  seafloor	
  entering	
  the	
  trench	
  (shallower	
  to	
  the	
  south)	
  and	
  this	
  step	
  may	
  have	
  represented	
  a	
  temporary	
  barrier	
  to	
  
rupture	
  on	
  the	
  megathrust	
  boundary.	
  



Maps	
  show	
  the	
  correla0on	
  of	
  the	
  current	
  mainshock	
  slip	
  distribu0on,	
  ahershock	
  
loca0ons,	
  and	
  slab	
  geometry	
  (depth	
  and	
  dip),	
  showing	
  the	
  transi0on	
  to	
  a	
  ‘flat	
  slab’	
  
region	
  of	
  the	
  subduc0ng	
  plate	
  at	
  the	
  northern	
  end	
  of	
  the	
  2010	
  rupture.	
  	
  


