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The May 23, 2013 Mw 7.4 earthquake SOUthweSt Of Vaini, Year Mon Day Time Lat Long Dep Mag BT oo’ T o T R NI I T wd erbudh i Interpretations
Tonga, occurred as a result of normal faulting at a depth of 1901 08 09 1301-22.000 170.000 0 7.9 1965 08 11 2231-15.797 167.268 45.8 7.6 DATA SOURCES 600 =0 il M Trench location
approximately 170 km. At the location of this earthquake, the 1903 01 04 0507 -20.000 -175.000 400 8.0 1966 12 28 0818 -25.502 -70.655 30 7.7 o PN L DR w4 b
Pacific and Australia blates are converding at a rate of 1905 03 18 0058 -27.500 -173.000 60 7.5 1975 12 26 1556 -16.241 -172.364 15 7.7 EARTHQUAKES AND SEISMIC HAZARD 640 %7 AN e R i —— Modeled slab geometry |-
. piats ging at e o 1909 02 22 0921-18.000-179.000 550 7.6 1976 01 14 1556 -29.213 -177.638 43.7 7.8 USGS, National Earthquake Information Center b Al Ak R e e HRE et bl )
approxmately 73 mm/yr in an east-west direction, resultlng In 1910 06 16 0630 -19.000 169.500 100 7.9 1976 01 14 1647 -29.172 -177.316 31.7 7.9 NOAA, National Geophysical Data Center 680 R R S R S R A S S S R R A S A R A R A A S R A R A A A A R R S AR AR
the westward subduction of the Pacific plate beneath Tonga at 1910 11 09 0602 -16.000 166.000 70 7.5 1976 11 30 0041 -20.472 -68.893 133 7.6 IASPEI, Cent(e]ralnieg %talzg\/(ifoo- 19293());)11d
; ; 1913 06 26 0457 -20.000-174.000 0 7.7 1977 06 22 1208 -22.912 -175.744 65.5 8.1 extensions (Engdahl and Villasefior,
the Tonga-Kermadec trench. The depth and faulting mechanism ) ) ) ) EHB catalog (Engdahl et al., 1998)
fthe Mav 23rd earthauake indicate it ruptured a fault within th 1913 08 06 2214 -17.000 -74.000 0 7.8 1980 04 13 1804 -23.593 -177.225 148 7.6 (
of the Vlay 2orad earthquake Indicate 1t ruptured a fault within the 1913 10 14 0808 -19.500 169.000 230 7.6 1980 10 25 1100 -21.941 170.056 39 7.5 HDF (unpublished carthquake catalog, Engdahl, 2003)
subducting Pacific lithosphere rather than on the shallower 1917 05 01 1826 -29.000 -177.000 0 8.0 1981 07 06 0308 -22.251 171.814 30 7.6 Global Seismic Hazard Assessment Program
thrust interface between the two plates. 1917 06 26 0549 -15.500-173.000 0 8.5 1982 12 19 1743 -24.193 -175.57531.6 7.5
P 1918 05 20 1755-28.899 -71.893 35 7.6 1983 10 04 1852 -26.539 -70.503 24.6 7.7 PE2002 (Bird. 2003y 1 OLTMOPEL REFERENCES DISCLAIMER
1918 12 04 1147 -27.275 -73.464 25 7.5 1986 10 20 0646 -28.150 -176.291 26.7 7.7 . ¥ o
The Tonga-Kermadec arc has frequent moderate-to-large 1919 01 01 0300-19.971-177.914 202 7.7 1987 03 05 0917 -24.395 -70.10245.3 7.6 e 1999 Hootor Mine, Califormie chotkes bart: Wavelet Bird, P., 2003, An updated digital model of plate Base map data, such as place names and political
earthquakes, and has hosted over a dozen M6.5+ earthquakes 1919 04 30 0717 -19.823 -172.215 35 8.2 1990 03 03 1216 -21.956 175.17135.5 7.6 domain inversion theory and resolution analysis, Bull. Seism. boundaries: Geochem. Geophys. Geosyst., v. 4, boundaries, Zryectf)‘fn';ierfti3:3;&‘;‘;::;%*‘%2&2:6
40° 40° Within 500 km Of the May 23rd earthquake Over the past 40 1920 09 20 1439 -19'919 168'530 35 7'8 1994 03 09 2328 -17'950 -178'417 563 7'6 SOC.Am., Vol 92, No. 4. pp- 1192-1207, 2002. no. 3’ pp- 1027-80. should not be regarded as haVlng official S]gn]ﬁance
— E— ‘ ‘ ) - years' MOSt Of these also Occurred at intermediate depths’ the 1833 110 '” (;:gg :;gggg -;g;’gg 13650 87.-76 1882 8? ;g gg}f:ggggg :]76()9.:]9()435 24%681)-7 (D}:I:l[oe;si,cfl-l,y(i?lﬁleori,Iﬁ;}e’,n?éﬁlolfl,sD(fe-,oﬁﬁ}ll(s)-J Int. 181, 1-80 Engdahl, E.R., and Villasenor, A., 2002, Global Map prepared by U.S. Geological Survey National
160° 170° 180° 170° largest was an Mw 7.7 earthquake in October of 1997, 1928 03 16 0501 -22.281 170.476 35 7.5 1997 10 14 0953 -22.271-176.672 169 7.7 | T Seismicity: 1900-1999, chap. 41 of Lee, W.H.K., Earthquake Information Center
approximately 110 km to the north-northeast of the May 23 2013 1932 05 26 1609 -25.399 179.049 568 7.5 1998 01 04 0611-22.239 171.01797.1 7.5 BASE MAP ‘Efrlld f;::rflsn egse'i’sﬁfl?aﬂ%ﬁ i?fglgxagrini . ﬁftmyaig};akwsgs sovl
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o ) Kilometers event. None are known to have Caused s|gn|flcant damage 1937 04 16 0301 -20.768 -177.144 348 7.5 2001 06 23 2033 -16.305 -73.55029.8 8.4 NIMA and ESRI, Digital Chart of the World ElsivierA(;gademic Prc;sg}; 932 Map not approved for release by Director USGS
Seismic hazard is expressed as peak 0 250 500 1,000 1500 2,000 Intermediate-depth (70-300 km) and deep-focus (depth > 300 1948 09 08 1509 -21.000 -174.000 0 8.0 2001 07 07 0938-17.522 -71.938 17.4 7.6 USGS, EROS Data Center P
ground acceleration (PGA) on firm o N P -OUU KT P p 1950 12 09 2138 -23.500 -67.500 100 7.7 2002 08 19 1101-21.696 -179.513 580 7.7 NOAA GEBCO and GLOBE Elevation Models Enedahl. E.R.. Van der Hilst. R.D.. and Buland. R.P
rock, in meters/sec?, expected to be Peak Ground Acceleration in m/sec**2 km) earthquakes are distinguished from shallow earthquakes (0- 1950 12 14 0152 -19.250 -175.750 200 7.5 2002 08 19 1108 -23.884 178.495 675 7.7 1;19g8aGl’ob;:11 't’ele?;isfrrﬂc le;r;h ﬁai’(:rrlelocat?gn’wiiﬁ’
exceeded in a 50-yr period with a -:— 70 km) by the nature of their tectonic setting, and are in general 1955 02 27 2043 -28.406 -175.37917.9 7.8 2005 06 13 2244 -19.987 -69.197 115 7.8 improved travel times andpmfedures for depth
probability of 10 percent. less hazardous than their shallow counterparts, though they 1828 88 12 (1)2(135 'ggggg '16787-808719 1;15 7758 388675 (1)15 ?2 11228‘ '33;2; -1657€)4é1€)2()3 4%5 78-70 determination;Bull. Seism. Soc. Amer., v. 88, p. 722-743.
2 4 8 16 24 32 40 48 may be felt at great distances from their epicenters. The Tonga- 1960 01 13 1540 -15.814 72788 95.4 7.5 2007 12 09 0728 -25.996 -177.514 152 7.8
Kermadec slab in the region of the May 23 2013 earthquake is 1962 04 26 0726 -17.873-178.683 551 7.5 2009 03 19 1817 -23.046 -174.659 34 7.6
seismically active to depths of over 650 km. 1962 05 21 2115-19.962 -177.272 416 7.5 2009 09 29 1748 -15.489 -172.095 18 8.1

1963 12 18 0030 -24.776 -176.520 35 7.7 2011 07 06 1903 -29.539 -176.340 17 7.6




