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M7.4 South Georgia Island Region Earthquake of 19 August 2016
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Tectonic Setting

Seismic Hazard

Epicentral Region

                                                                                                                                                             TECTONIC SU MMARY
The August 19, 2016 M 7.4 ea rthqua ke ea st of South Georgia  Isla nd , in the South Atla ntic  Oc ea n, oc c urred  a s the result of sha llow thrust fa ulting nea r the p la te bound a ry b etween the South Am eric a  a nd  Scotia
p la tes. In this region, the South Am eric a  p la te sub d ucts to the west-southwest b enea th the Scotia  Pla te a nd  the South Sa nd wic h Isla nd  Arc, m a inly south a nd  ea st of the ep ic enter of tod a ys qua ke a long the South
Sa nd wic h Trenc h. To the west of this event, nea r South Georgia  Isla nd , the Scotia -South Am eric a  p la te bound a ry is rep resented  b y the North Scotia  Rid ge, a  left-la tera l tra nsform  fa ult. At the loc a tion of this
ea rthqua ke, the South Am eric a  p la te m oves towa rd s the west-southwest with resp ec t to the Scotia  p la te a t a  ra te of just 9 m m /yr. Ra tes of sub d uction a long the South Sa nd wic h Trenc h a re in exc ess of 65 m m /yr, but
slow in the region of the August 19th ea rthqua ke d ue to b a c k-a rc  sp rea d ing a long the Ea st Scotia  Rid ge, just ea st of this event. The foc a l m ec ha nism  solution of this ea rthqua ke ind ic a tes southwest-oriented  thrust
fa ulting, consistent with oc c urring a long the p la te bound a ry interfa c e b etween the South Am eric a  a nd  Scotia  Sea  (a nd  South Sa nd wic h m ic ro-) 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 d esc rib ed  a s slip  over a  la rger fa ult a rea . Thrust fa ulting events of the size of the August 19, 2016 ea rthqua ke a re typ ic a lly
a b out 70x35 km  in size (length x wid th).
W hile the South Sa nd wic h Arc sub d uction zone is a c tive seism ic a lly, a ll m od era te-to-la rge historic  events ha ve oc c urred  ea st of the Ea st Scotia  Rid ge, >~130 km  to the ea st of the August 19 ea rthqua ke. 23 suc h
ea rthqua kes of M 6+ ha ve oc c urred  within 250 km  of the August 19 event over the p rec ed ing c entury. These inc lud e a  M 8.1 ea rthqua ke in June 1929, 160 km  to the ea st of the August 19 event, a nd  m ore rec ently,
two M 6.9 events in Sep tem b er 2004 a nd  June 2014, b etween 190-230 km  to the ea st. Both of these 21st c entury events d em onstra ted  ob lique-thrust fa ulting, consistent with South Am eric a  sub d uction.  Due to the
rem ote loc a tion of these events fa r from  p op ula tion c enters tha t m ight b e vulnera b le to ea rthqua ke sha king, none a re known to ha ve rec ord ed  c a sua lties or d a m a ge.
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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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DATA SOURCES
EARTHQUAKES AND SEISMIC HAZARD
  USGS, National Earthquake Information Center
  NOAA, National Geophysical Data Center
  IASPEI, Centennial Catalog (1900 - 1999) and
      extensions (Engdahl and Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
Volcanoes of the World (Siebert and Simkin, 2002)
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PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
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Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
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Distrib ution of the a m p litud e a nd  d irec tion of slip  for sub fa ult elem ents of the fa ult rup ture m od el a re d eterm ined  from  the inversion
of teleseism ic  bod y wa veform s a nd  long p eriod  surfa c e wa ves. Arrows ind ic a te the a m p litud e a nd  d irec 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 gnitud e.The view of the rup ture p la ne is from  a b ove. The strike of
the fa ult rup ture p la ne is 133° a nd  the d ip  is 29°SW . The d im ensions of the sub fa ult elem ents a re 5 km  in the strike d irec tion a nd
4.3 km  in the d ip  d irec tion.The rup ture surfa c e is a p p roxim a tely 65 km  a long strike a nd  35 km  d ownd ip . The seism ic  m om ent
relea se b a sed  up on this p la ne is 1.5e+27 d yne.c m .
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