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Prepared in cooperation with the 
Global Seismographic Network

Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                                                         TECTON IC SU MMARY
The  N ove m b e r 24, 2015 22:45 U TC M 7.6 e arthq uake  was the  first of two sim ilarly size d  e ve nts ne ar the  Pe ru-Brazil b ord e r in southe ast Pe ru. Both e arthq uake s oc curre d  as the  re sult of norm al faulting at a d e p th of ap p roxim ate ly 600
km , alm ost 1000 kilom e te rs e ast of the  Pe ru-Chile  Tre nc h within the  sub d uc te d  oc e anic lithosp he re  of the  N azca p late . Focal m e c hanism s ind icate  rup ture  oc curre d  on e ithe r a north or south-southe ast striking, m od e rate ly d ip p ing
norm al fault. At the  location of the  e arthq uake s, the  N azca p late  sub d uc ts to the  e ast und e r the  South Am e rica p late  at a ve loc ity of ab out 69 m m /yr.
The  22:50 U TC e ve nt followe d  anothe r M 7.6 e arthq uake  (22:45 U TC) b y 5 m inute s; the  e ve nts we re  se p arate d  b y ap p roxim ate ly 50 km  horizontally – slightly m ore  than typ ical location unc e rtaintie s of glob al e arthq uake s – and  just 6
km  ve rtically. The  two e ve nts also had  ap p roxim ate ly the  sam e  focal m e c hanism . The  latte r e arthq uake  was alm ost c e rtainly trigge re d  b y the  e arlie r e ve nt. Se ism ologists som e tim e s re fe r to a p air of sim ilarly size d  e arthq uake s that
oc cur at ne arly the  sam e  tim e  and  location as an e arthq uake  "d oub le t."
As it d e sc e nd s e astward s from  the  Pe ru-Chile  Tre nc h off the  we st coast of Pe ru, the  N azca p late  is se ism ically active  d own to d e p ths of ab out 200 km . Be twe e n d e p ths of 200 km  and  500 km , whe re  the  N azca p late  sub d uc ts b e ne ath
e aste rn Pe ru, ve ry fe w e arthq uake s are  p rod uc e d . Be ne ath Pe ru and  Brazil in the  b ord e r re gion ne ar the  N ove m b e r 24th e arthq uake , the  sub d uc te d  N azca p late  is again se ism ically active  b e twe e n d e p ths of ab out 500 km  and  650 km .
The  d e e p  p art of the  N azca p late , in whic h the  N ove m b e r 24th e arthq uake s oc curre d , took 10 m illion ye ars or m ore  to d e sc e nd  from  the  p oint at whic h it initially thrust und e r the  South Am e rica p late .
Earthq uake s that have  focal d e p ths gre ate r than 300 km  are  c om m only te rm e d  "d e e p -focus" e arthq uake s. De e p -focus e arthq uake s cause  le ss d am age  on the  ground  surfac e  ab ove  the ir foc i than sim ilar m agnitud e  shallow-focus
e arthq uake s, b ut large  d e e p -focus e arthq uake s m ay b e  fe lt at gre at d istanc e  from  the ir e p ic e nte rs. The  large st re c ord e d  d e e p -focus e arthq uake  to d ate  was the  M 8.3 e ve nt that oc curre d  at a d e p th of 600 km  within the  sub d uc te d
Pacific p late  b e ne ath the  Se a of Okhotsk offshore  northe aste rn Russia in 2013. The  M 8.3 Okhotsk e arthq uake  was fe lt all ove r Asia, as far away as Moscow, and  across the  Pacific along the  we ste rn se ab oard  of the  U nite d  State s.
Prior to 2013, the  large st re c ord e d  d e e p -focus e arthq uake  was a M 8.2 e ve nt that oc curre d  at a d e p th of 630 km  within the  sub d uc te d  N azca p late  ne ar the  northe rn Bolivian b ord e r in 1994, ap p roxim ate ly 500 km  southe ast of the
N ove m b e r 24, 2015 e ve nts. The  Bolivia e arthq uake  was also b road ly fe lt across the  U nite d  State s.
Ove r the  p ast c e ntury, 91 e arthq uake s with a m agnitud e  of M 7 or m ore  have  oc curre d  at d e p ths gre ate r than 300 km  glob ally; 13 of the se  we re  locate d  in the  sam e  re gion as the  N ove m b e r 24, 2015 e ve nts. The  large st ne arb y e ve nt at
the se  d e p ths was the  afore m e ntione d  M 8.2 Bolivia e arthq uake . The  m ost re c e nt large  e ve nt in the  im m e d iate  vic inity of the  N ove m b e r 24, 2015 e ve nts was a M 7.0 e arthq uake  in Octob e r 1990, 15 km  to the  southe ast.
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