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Seismic Hazard

Epicentral Region

                                                         TECTO NIC SUMMARY
The  M 6.5 August 16, 2013 e a rthqua ke  south of Ble nhe im , Ne w Z e a la nd , oc c urre d  a s the
re sult of strike -slip fa ulting on or ne a r the  pla te  bound a ry be twe e n the  Pa c ific  a nd  Austra lia
pla te s. At the  la titud e  of this e ve nt, the  Pa c ific  pla te  m ove s towa rd s the  WSW with re spe c t to
Austra lia  a t a  ra te  of a pproxim a te ly 41 m m /yr. Pre lim ina ry fa ulting m e c ha nism s for the
e a rthqua ke  in c onc e rt with the  loc a tion a nd  fa ulting m e c ha nism s of the  la rge r a fte rshoc ks
sugge st it is re la te d  to NE-SW right-la te ra l strike -slip m otion, c onsiste nt with pla te  m otion
orie nte d  d ispla c e m e nts.
This re gion of Ne w Z e a la nd  ha s hoste d  a  num be r of sm a ll-m od e ra te  size d  e a rthqua ke s in
re c e nt we e ks, inc lud ing a  M 6.5 e a rthqua ke  a pproxim a te ly 40 km  e a st of the  August 16
e ve nt in the  Cook Stra ight, on July 21, 2013. The  July 21 e ve nt wa s pre c e d e d  by se ve ra l M
5.3-5.8 e ve nts a nd  wa s followe d  by a  d oze n or m ore  a fte rshoc ks be twe e n M 4.5-5.0,
d e line a ting sha llow uppe r pla te  struc ture s a ligne d  NE-SW, a nd  som e  d e e pe r subd uc tion-
re la te d  a c tivity, m ostly offshore  of the  north c oa st of Ne w Z e a la nd ’s South Isla nd .
In c ontra st to the  e a rlie r e ve nts, the  August 16 e a rthqua ke  is on la nd , ne a r the  e a ste rn e nd  of
the  c om ple x Ma rlborough Fa ult Syste m . The  e ve nt is loc a te d  a pproxim a te ly 10 km  southe a st
of the  Awa te re  Fa ult in the  vic inity of La ke  Gra ssm e re . The  Ma rlborough Fa ult syste m  is
c ha ra c te rize d  by a  se rie s of NE striking right-la te ra l strike  slip fa ults tha t ha ve  d ism e m be re d
the  northe rn South Isla nd  into a  se rie s of c rusta l bloc ks tha t a re  be ing tra nsporte d  to the
northe a st. Although the re  is no spe c ific  m a ppe d  surfa c e  fa ult tha t c a n be  linke d  to the  August
16 e ve nt a t this tim e , the  NE tre nd ing fa ult pla ne  is sim ila rly orie nte d  to the  Awa te re  a nd
Cla re nc e  fa ults of the  Ma rlborough syste m . In 1966 a  M 5.8 e a rthqua ke  (inte rpre te d  to ha ve
oc c urre d  offshore  to the  NE of the  August 16 e ve nt) wa s wid e ly fe lt in this a re a , c a using
surfa c e  d e form a tion of the  m a in ra ilroa d  line  in the  re gion. Tha t e ve nt is inte rpre te d  to ha ve
oc c urre d  on a  blind  struc ture  sub-pa ra lle l to a nd  southe a st of the  Awa te re  fa ult.
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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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Significant Earthquakes Mag >= 7.0
Y e a r Mon Da y  Tim e     La t     Long   De p  Ma g
1908  04  22  2345 -38.000   48.000    0  7.0
1914  11  22  0814 -39.000  176.000  100  7.0
1919  03  02  0326 -41.401  -72.222   15  7.2
1919  03  02  1145 -42.284  -76.452   15  7.1
1920  12  10  0425 -39.456  -74.988   35  7.2
1927  11  21  2312 -45.112  -73.622   15  7.1
1929  06  16  2247 -41.831  172.292   35  7.5
1931  02  02  2246 -39.772  176.025   35  7.7
1931  02  13  0127 -39.479  176.813   35  7.1
1934  03  01  2145 -40.925  -72.877   35  7.3
1934  03  05  1146 -40.643  175.738   35  7.3
1940  10  11  1841 -42.042  -73.933   15  7.0
1942  06  24  1116 -41.534  175.630   35  7.0
1947  03  25  2032 -38.750  178.500    0  7.0
1949  04  20  0329 -38.000  -73.500   70  7.1
1953  05  06  1716 -37.254  -72.920 68.4  7.5
1953  09  29  0136 -37.637  176.868  311  7.0
1960  05  21  1002 -37.872  -73.243   35  8.2
1960  05  22  1856 -38.147  -72.984   35  7.9
1960  05  22  1911 -38.235  -73.047   35  9.5
1960  06  06  0555 -45.727  -73.444   25  7.2
1960  06  20  0201 -38.254  -73.283   25  7.0
1960  06  20  1259 -39.218  -73.331   25  7.1
1962  02  14  0636 -38.091  -73.050 32.9  7.5
1967  03  13  1606 -40.193  -74.842 22.4  7.3
1968  05  23  1724 -41.743  172.123 46.7  7.2
1974  08  18  1044 -38.433  -73.462  8.4  7.1
1975  05  10  1427 -38.215  -72.999   28  7.7

1993  08  10  0051 -45.207  166.958   28  7.0
1995  02  05  2251 -37.795  178.889   21  7.1
2001  08  21  0652 -36.818 -179.612 46.7  7.1
2001  12  12  1402 -42.819  124.718 14.1  7.1
2003  08  21  1212 -45.104  167.144   28  7.2
2009  07  15  0922 -45.762  166.562   12  7.8
2010  09  03  1635 -43.530  171.812   12  7.0
2011  01  02  2020 -38.372  -73.349   24  7.1

Pe a k Ground  Ac c e le ra tion in m /se c **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
      extensions (Engdahl and Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
of the 1999 Hector Mine, California earthquake; Part I: Wavelet
domain inversion theory and resolution analysis, Bull. Seism. 
Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
Geologically current plate motions, Geophys. J. Int. 181, 1-80.
BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models

DISCLAIMER

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.
Map updated by U.S. Geological Survey National 
Earthquake Information Center
19 August 2013
http://earthquake.usgs.gov/
Map not approved for release by Director USGS
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