USGS

science for a changing world

U.S. DEPARTMENT OF THE INTERIOR p / EARTHQUAKE SUMMARY MAP

U.S. GEOLOGICAL SURVEY
Prepared in cooperation with the

.2 Southwest Pacific Earthquake of 12 August 2016 S

Tectonic Setting Epicentral Region
il , , _ _ _ PAGER

EXPLANATION

Mag =7.0
g e 5 ‘ ! ) ; »’-/ USGS Earthquake Green :I { % USAI D
0-69 km Lis "oRtd % ¢ ) v 0 . o\ ( \ ' \ » N 4T 4 : ) . ‘ science for a changing workd Shaking Alert SWHLY/ PO THE AMERICAN PEOPLE
70 - 299 R e/ : R , &% A0 - ‘ ¢ ; y o [ ~ M 7.2, SOUTHEAST OF THE LOYALTY ISLANDS ? ol PAGER
3 T,/ “ A X ’ e : N : - v e ¥ Origin Time: Fri 2016-08-12 01:26:35 UTC (01:26:35 local) .

300 - 600 5 W s - . . ¢ ) \ g P , e . e ¥ ‘ ~f Location: 22.50°S 173.11°E Depth: 9 km Version 3

. \ \ T - i B0 F Yomi b Ry . \ 7 - wl & > ' f FOR TSUNAMI INFORMATION, SEE: tsunami.gov Created: 2 hours, 3 minutes after earthquake

Plate Boundaries S an s B LY - AN , ey Ll B R Ly AT P | Estimated Fatalities Green alert for shaking-related fataliies  Estimated ECOnomic Losses

\ ! d ' 4 and economic losses. There is a low 99%

—A Subduction e / a Ve » ' ‘ f . -t " : { . - 4 ) y w 7 1% . - likelihood of casualties and damage.

—— Transform (. Yl i b st SRR o Sy ‘ ‘i AP A - ‘ . fivt v 7 A $IN v : - ‘
Divergent § 7 F " ,g & A " / ‘) ’ 2 o /; "‘;‘ Jr /0 Sk : . \ W\ . AN , B 1 " v 2 - y & \ ] ) g "
100 10,000

T Others 44 - . / : V'u - : iy T x A ) : 4 \ o s ,, . ’ =7 é"’ : > L\ NN w: ’ : g 2 \ o . \ - .> F Lol T -y ) 4 g 1 100,000 Y ysp gaionsy 100000
. A . # PO, A Y i - § - SO, p ) - g e R . 2 ica VS N > , j ¢ : ._ L -
Volcanoes 4 & » sl s e e merican VN RACN QO : - y |4 . ' | ¥ r , , W
N A Y BE N - o " | v 4 : EXPOSURE (k = x1000
) D . \ ’ - I ! ) ' b F ESTIMATED MODIFIED
7 2 N0 | | . fide | e % ; TEnyeReEe | 1 [nem | v Vi |\ |
3 i | e ) PERCENED SHAKING | Not e Ligh Very strong
g | o [ | e |
POTENTIAL Structures .
SEE" oot | e | e [ e | o

*Estimated expasure only includes population within the map area

POPUIatlon Exposure population per ~1 sq. km from Landscan  Structures:

1000 5000 10000 Overall, the population in this region resides
in structures that are vulnerable to
earthquake shaking, though some resistant
structures exist.
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Date Dist. Mag. Max  Shaking
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TECTONIC SUMMARY
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The August 12, 2016 M 7.2 earthquake east of New Caledonia in the southwest Pacific, and the North Fiji Basin, occurred as the result of shallow strike-slip faulting on or near the complex plate boundary between the EARTHQUAKES AND SEISMIC HAZARD Bird. . 2003. An undated disital model of plate
Australia and Pacific plates. At the location of this earthquake the regional plate boundary is transitional, evolving from east-northeastward-oriented subduction of Australia beneath Pacific at the New Hebrides Trench to the USGS, National Earthquake Information Center boirdoies: Goosham: Geophgy& Geosyst.,f 4,

north and west, to southwest-northeast oriented left-lateral transform faulting between the two plates just south of this earthquake. The location of the August 12 event also lies just south and west of the Central Spreading E&%ﬁf I\éational.Glegphylsicilllgg(t)a Cle;;tge)r ; no. 3, pp. 1027-80.
. . . . . . . . . . . , Centennia ata og - an
Ridge, a zone of back-arc spreading accommodating some of the divergence between the New Hebrides and Tonga subduction zones. The focal mechanism solution of the August 12 event implies faulting occurred as the extensions (Engdahl and Villasefior, 2002) Engdahl, E.R., and Villasenor, A., 2002, Global

result of either right-lateral slip on a fault oriented east-southeast, or left-lateral slip oriented south-southwest. Such a mechanism is inconsistent with the expected motions between the Australia and Pacific plates, and may EHB catalog (Engdahl et al., 1998) Seismicity: 1900-1999, chap. 41 of Lee, WH.K.,

instead indicate association with the development of a STEP (Subduction-Transform-Edge-Propagator) fault, a style of faulting that develops at many subduction terminations globally. Similar strike-slip events, also apparently HDF (unpublished earthquake catalog, Engdahl, 2003) and others, eds., International Earthquake and
Global Seismic Hazard Assessment Program Engineering Seismology, Part A: New York, N.Y.,

inconsistent with local plate-motion, have occurred recently (2015) along this plate margin to the northwest at the transition from the Solomon Island subduction zone into the San Cristobal Trough (transform) plate boundary. Volcanoes of the World (Siebert and Simkin, 2002) Elsevier Academic Press, 932 p.

. . . _ . . . . . . _ PLATE TECTONICS AND FAULT MODEL Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P.,
At the location of this earthquake, the Australia plate moves towards the east-northeast with respect to the Pacific at a rate of approximately 75 mm/yr. Spreading rates along the Central Spreading Ridge are also around 75 PB2002 (Bird, 2003) 1998, Global seleseismic carthquake relocation with
80 mm/ yr. Ji, C., D.J. Wald, and D.V. Helmberger, Source description improved travel times and procedures for depth
180° 170° of the 1999 Hector Mine, California earthquake; Part I: Wavelet  determination;Bull. Seism. Soc. Amer., v. 88, p. 722-743.
. . . . . . . . . . . . . domain inversion theory and resolution analysis, Bull. Seism.

Seismic hazard is expressed as peak While commonly plotted as points on maps, earthquakes of this size are more appropriately described as slip over a larger fault area. Strike-slip events of the size of the August 12, 2016 earthquake are typically about 80x15 Soc. Am., Vol 92, No. 4. pp. 11921207, 2002
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&r oun'd accelerat10121 (PGA) on firm Klometers km in size (Iength X Wldth). DeMets, C., Gordon, R.G., Argus, D.F., 2010. DISCLAIMER
rock, in meters/sec?, expected to be Peak Ground Acceleration in m/sec**2 0 250 500 1,000 1500 Geologically current plate motions, Geophys. J. Int. 181, 1-80. Base map data, such as place names and political

exceeded in a 50-yr period with a boundaries, are the best available but may not be

probability of 10 percent. :l:-:_ The New Hebrides (Vanuatu) Arc and the North Fiji Basin are very active seismically. Over the preceding century, the region within 250 km has hosted seven other M 7 or larger events, and two-dozen or more earthquakes of BASE MAP current or may contain inaccuracies and therefore
M 6.5 or larger. The largest of these was a M 7.6 left-lateral strike slip event on the Australia-Pacific plate boundary in March 1990, 215 km to the east of the August 12 earthquake. AM 7.5 event 230 km to the west in January Eg\éfg aéﬁgss}g,tmcgimtl Chart of the World should not be regarded as having official signifiance.
2 4 8 16 24 32 40 438 1998 also occurred as the result of left-lateral strike-slip faulting. Over the two hours following the August 12, 2016 earthquake, 6 aftershocks of M 4.5-5.4 had occurred, roughly aligned in a west-northwest — south-southeast NOAA GEBCO and GLOBE Elevation Models Map updated by U.S. Geological Survey National

Earthquake Information Center

orientation; similar to the right-lateral plane of the focal mechanism solution. 1 Ausust 2016
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