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Global Seismographic Network

Tectonic Setting

Seismic Hazard

Epicentral Region

                                 TECTON IC SUMMARY
The  Ma y 23, 2013 Mw 7.4 e a rthqua ke  southw e st of Va ini,
Tong a , occurre d  a s a  re sult of norm a l fa ulting  a t a  d e pth of
a pproxim a te ly 170 km . At the  loca tion of this e a rthqua ke , the
Pa cific a nd  Austra lia  pla te s a re  conve rg ing  a t a  ra te  of
a pproxim a te ly 73 m m /yr in a n e a st-we st d ire ction, re sulting  in
the  we stw a rd  sub d uction of the  Pa cific pla te  b e ne a th Tong a  a t
the  Tong a -Ke rm a d e c tre nch. The  d e pth a nd  fa ulting  m e cha nism
of the  Ma y 23rd  e a rthqua ke  ind ica te  it rupture d  a  fa ult within the
sub d ucting  Pa cific lithosphe re  ra the r tha n on the  sha llow e r
thrust inte rfa ce  b e tw e e n the  two pla te s.
The  Tong a -Ke rm a d e c a rc ha s fre que nt m od e ra te -to-la rg e
e a rthqua ke s, a nd  ha s hoste d  ove r a  d oze n M6.5+ e a rthqua ke s
within 500 km  of the  Ma y 23rd  e a rthqua ke  ove r the  pa st 40
ye a rs. Most of the se  a lso occurre d  a t inte rm e d ia te  d e pths; the
la rg e st w a s a n Mw  7.7 e a rthqua ke  in Octob e r of 1997,
a pproxim a te ly 110 km  to the  north-northe a st of the  Ma y 23 2013
e ve nt. N one  a re  known to ha ve  ca use d  sig nifica nt d a m a g e .
Inte rm e d ia te -d e pth (70-300 km ) a nd  d e e p-focus (d e pth > 300
km ) e a rthqua ke s a re  d isting uishe d  from  sha llow e a rthqua ke s (0-
70 km ) b y the  na ture  of the ir te ctonic se tting , a nd  a re  in g e ne ra l
le ss ha za rd ous tha n the ir sha llow counte rpa rts, thoug h the y
m a y b e  fe lt a t g re a t d ista nce s from  the ir e pice nte rs. The  Tong a -
Ke rm a d e c sla b  in the  re g ion of the  Ma y 23 2013 e a rthqua ke  is
se ism ica lly a ctive  to d e pths of ove r 650 km .

EXPLANATION
Earthquake Magnitude

( 5.50 - 5.99
( 6.00 - 6.99
( 7.00 - 7.99

( ≥ 8.00
Earthquake Depth (km)
!( 0 - 69

!( 70 - 299

!( ≥ 300
# Sub d uction

Tra nsform
Dive rg e nt
Othe rs

Slab Contours (Depth)
0 - 120 (20 km  inte rva ls)
160 - 360 (40 km  inte rva ls)
400 - 560 (40 km  inte rva ls)
600 + (40 km  inte rva ls)

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 in  Sh o c kMa in  Sh o c k

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

Pla te  Bound a ry
# Sub d uction

Tra nsform
Dive rg e nt
Othe rs

Volca noe s
#*

0 500 1,000 1,500250
Kilom e te rs

Significant Earthquakes Mag >= 7.5
Y e a r Mon Da y  Tim e     La t     Long    De p  Ma g
1901  08  09  1301 -22.000  170.000    0  7.9
1903  01  04  0507 -20.000 -175.000  400  8.0
1905  03  18  0058 -27.500 -173.000   60  7.5
1909  02  22  0921 -18.000 -179.000  550  7.6
1910  06  16  0630 -19.000  169.500  100  7.9
1910  11  09  0602 -16.000  166.000   70  7.5
1913  06  26  0457 -20.000 -174.000    0  7.7
1913  08  06  2214 -17.000  -74.000    0  7.8
1913  10  14  0808 -19.500  169.000  230  7.6
1917  05  01  1826 -29.000 -177.000    0  8.0
1917  06  26  0549 -15.500 -173.000    0  8.5
1918  05  20  1755 -28.899  -71.893   35  7.6
1918  12  04  1147 -27.275  -73.464   25  7.5
1919  01  01  0300 -19.971 -177.914  202  7.7
1919  04  30  0717 -19.823 -172.215   35  8.2
1920  09  20  1439 -19.919  168.530   35  7.8
1922  10  11  1450 -16.125  -72.385  160  7.6
1922  11  11  0432 -28.553  -70.755   35  8.7
1928  03  16  0501 -22.281  170.476   35  7.5
1932  05  26  1609 -25.399  179.049  568  7.5
1937  04  16  0301 -20.768 -177.144  348  7.5
1948  09  08  1509 -21.000 -174.000    0  8.0
1950  12  09  2138 -23.500  -67.500  100  7.7
1950  12  14  0152 -19.250 -175.750  200  7.5
1955  02  27  2043 -28.406 -175.379 17.9  7.8
1959  06  14  0012 -20.369  -68.881  111  7.5
1959  09  14  1409 -28.722 -177.079   35  7.8
1960  01  13  1540 -15.814  -72.788 95.4  7.5
1962  04  26  0726 -17.873 -178.683  551  7.5
1962  05  21  2115 -19.962 -177.272  416  7.5
1963  12  18  0030 -24.776 -176.520   35  7.7

1965  08  11  2231 -15.797  167.268 45.8  7.6
1966  12  28  0818 -25.502  -70.655   30  7.7
1975  12  26  1556 -16.241 -172.364   15  7.7
1976  01  14  1556 -29.213 -177.638 43.7  7.8
1976  01  14  1647 -29.172 -177.316 31.7  7.9
1976  11  30  0041 -20.472  -68.893  133  7.6
1977  06  22  1208 -22.912 -175.744 65.5  8.1
1980  04  13  1804 -23.593 -177.225  148  7.6
1980  10  25  1100 -21.941  170.056   39  7.5
1981  07  06  0308 -22.251  171.814   30  7.6
1982  12  19  1743 -24.193 -175.575 31.6  7.5
1983  10  04  1852 -26.539  -70.503 24.6  7.7
1986  10  20  0646 -28.150 -176.291 26.7  7.7
1987  03  05  0917 -24.395  -70.102 45.3  7.6
1990  03  03  1216 -21.956  175.171 35.5  7.6
1994  03  09  2328 -17.950 -178.417  563  7.6
1995  05  16  2012 -22.968  169.945 23.6  7.7
1995  07  30  0511 -23.285  -70.103   46  8.0
1997  10  14  0953 -22.271 -176.672  169  7.7
1998  01  04  0611 -22.239  171.017 97.1  7.5
2001  06  23  2033 -16.305  -73.550 29.8  8.4
2001  07  07  0938 -17.522  -71.938 17.4  7.6
2002  08  19  1101 -21.696 -179.513  580  7.7
2002  08  19  1108 -23.884  178.495  675  7.7
2005  06  13  2244 -19.987  -69.197  115  7.8
2006  05  03  1526 -20.187 -174.123   55  8.0
2007  11  14  1540 -22.247  -69.890   40  7.7
2007  12  09  0728 -25.996 -177.514  152  7.8
2009  03  19  1817 -23.046 -174.659   34  7.6
2009  09  29  1748 -15.489 -172.095   18  8.1
2011  07  06  1903 -29.539 -176.340   17  7.6
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