= USGS

science for a changing world

U.S. DEPARTMENT OF THE INTERIOR EARTHQUAKE SUMMARY MAP
U.S. GEOLOGICAL SURVEY
° Prepared in cooperation with the
T  Setti Epicentral Region
eCtOnlC ettlng 158° 160° 162° 164° 166° 168° 170° 172° 174° 176° 178°
140° 150° 160° 170° 180° 170° - - - - - : . ‘ - ' — - | . ' : |
477 " S
A w Earth ki Green
= USGS " Sraiang (OO Siee USAID
i for a changir rld
o science for a changing wo FROM THE AMERICAN PEOPLE
10°f= 10° M 7.3, VANUATU REGION ‘
| Origin Time: Sat 2010-12-25 13:16:37 UTC (00:16:37 local) PAGER
Location: 19.78°S 167.89°E Depth: 12 km Version 2
e FOR TSUNAMI INFORMATION, SEE: tsunami.noaa.gov Created: 1 hour, 13 minutes after earthquake
0° | Estimated Fatalities Green alert for shaking-related fatalites ~ Estimated Economic Losses
Tielinosciof cacumliessand damage.
12° 12° . 4% . 4%
Fataliies 109200 ] 10 Us:;:””onls,’onn e
Estimated Population Exposed to Earthquake Shaking
EXPLANATION Sk estmarenporuLaTion [ [ [ g7z | 108k | o 0 0 0 0
10° # j ; y _ , —- = 19.775° S., 167.895° E. B eRCALEDINENE Y | - v \% Vi
Main Shock . » | . W 2 . f o | AR L 1 : - - = ey ] Depth 12.3 km it 5 . I PERCEIVED SHAKING | Not felt | Weak | Light |Moderate| Strong | Very Strong Severe Violent | Extreme
w1 - e & . i ' = A= e iF 255 L) ) A 1 —gdl Mw = 7.3 (USGS) F 14 Resistant V. Light Light Moderat Moderate/H H V. H
| y | g & | ¢ _‘“ 7 9 ) 3 - o Y > f [ ) # ) POTENTIAL Structures none none none . Lig i[e] joderate joderat leavy eavy . Reavy
ﬁ : i | ; e G J ) ¢ prr : | DAMAGE Vulnerable none none none i oderate oderate/Hea ea . Heav . Hea
| & 14 4 { f it 24 ! * i 4 j' ) : i 4 : : A- ;. 146 km (91 miles) W (2590) from Isa’ngeL Vanuatu *Estimated exposure O%E:::population within the map area. — - . - = — A
Mag = 7.0 i ey ey T ad ;' i B [ e P & | 194 km (120 miles) N (0°) from Tadine, Loyalty Islands, New Caledonia Population Exposure populefion perd sq, kmfrom Landscan  Strustures:
g = 1. ] i ; : & 2 " ; (' . A e - 229 km (142 miles) S (1910) from Port-Vila, Vanuatu 3 1000 5000 10000 gv;:all, the population in this region resides
g & " i { 7 4 # . . . uctures that are vulnerable to
® 0-69km | ] : , ‘ ¥ iles) ENE (64°) from Brisbane, Australia earthquake shaking, though some resistant
i " ‘ Y \ ; = 5 - - - structures exist.
@ 70-299 16° 16° Historical Earthquakes (with MMI levels):
20° . -
. 300 _ 600 Date Dist. Mag. Max Shaking
(km) MMI(#) _ Death
Plate Boundary TR 555 57 V(Bk) =5
2004-01-03 334 7.1 V(%K) 0
. 1990-12-03 350 5.6  VI(188) 0
- Subduction Recent earthquakes in this area have caused
secondary hazards such as tsunamis and
— Tra n sform :zggzgdes that might have contributed to
18° 18° '
—— Divergent
=== Others Selected City Exposure
rom GeoNames.org
80° Volcanoes NMIMI City Populatior]
YAN V. Isangel K
vV We 10}
2 V Fayaoue 4
20°— 20° V Tadine 7!
V Port-Vila 36
V Thio 3
IV Poindimie 5
IV Mont-Dore 25|
IV Dumbea 19
IV Paita 13|
PAGER content is automatically generated, and does not consider secondary hazards in loss b::cit?i::;:::, on map k= x:jgo)
calculations. Limitations of input data, shaking estimates, and loss models may add uncertainty.
: = ] i 25 22° 22° http://earthquake.usgs.gov/pager Event ID: usc0000usf
140° 150° 160° 170° 180° 170°
RELATIVE PLATE MOTIONS )
Kilometers
The broad red vector represents the motion of the Australia plate with 0 200 400 800 1,200 1,600
respect to the Pacific plate in the epicentral region. The western margin
of the Pacific plate that lies to the east of the North New Hebrides
trench is commonly viewed as being subdivided into several PYDH B 240
microplates that move with respect to each other at rates of a few ‘ . ‘ : ; ‘ i ;
cm/yr. The microplate model and nomenclature of Bird (2003) are 2 I ol "l e iR i g i & ey o ; v " N 7 EH oy - A 4
represented in this poster. EXPLANATION f‘ Ll S P Gd. Vo p Le'd ALY Y Sk S d e e gt i e gty R T Finite Fault Model 45
Seismic Hazard Main Shock for M7.3 Earthquake .
140° 150° 160° 170° 180° 170° 160° ’d}(
26° <
A S e , g iy 4 Aftershocks K
. %
0o <%
6.
| %
Earthquake Magnitude FINITE FAULT MODEL %
Contributed b * <
. © 5.50 - 5.99 oge ¢ Yy
0 Gavin Hayes (NEIC)
O 6.00 - 6.99 iﬁi
Distribution of the amplitude and direction of
O  7.00-7.99 slip for subfault elements (small rectangles)
of the fault rupture model are determined 45
O >8.00 from the inversion of teleseismic body waves )
and long period surface waves. Arrows
160° 162° 164° 166° 168° 170° 172° 174° 176° 178° L. . X . ) N
Earthquake Depth indicate the amplitude and direction of slip &QQ‘@
10° ® o0-6 Kilometers (of the hang'ing wall w'ith respect to the foot &
B 0 100 200 400 wall); the slip amount is also color-coded as 069
: : 0 &
shown. The view of the rupture plane is from 9\%\
@ 70-299 above.
Significant Earthquakes Mag >= 7.5 .
> . .
. 2300 The strike of the fault rupture plane is Slip (cm)
Year Mon Day Time Lat Long Dep Mag N30°W and the dip is 45°SW.  The |:| 0-50
1900 07 29 0659 -10.000 165.000 0 7.6 Depth P’,.Oﬁle dimensions of the subfault elements are 5 km I 50 00
20° 1901 08 09 1301 -22.000 170.000 0 7.9 u}the'stnke d1rept19n and 3.5 km in the dip -100_150
1910 06 16 0630 -19.000 169.500 100 7.9 Distance (km) direction. The seismic moment release based
DISCUSSION 1910 11 09 0602 -16.000 166.000 70 7.5 A Al on this plane is 9.7E+26 dyne. cm. - 150 - 200
1913 10 14 0808 -19.500 169.000 230 7.6 200 100 L 100 300 400 [ ] 200-250
The Vanuatu (North New Hebrides trench) earthquake of 1920 09 20 1435 -19.919 168.530 35 7.8 B 250 - 300
December 25, 2010, occurred as the result of normal-faulting 1928 03 1o 0501 -22.281 170.476 35 7.5
within the Australia plate, in the region of the boundary 1931 10 03 1913 -10.932 161.016 35 7.8 0 0
between the Australia plate and the Pacific plate. In the 1931 10 10 0020 -9.968 161.194 50.2 7.7
. epicentral region of the earthquake, the Australia plate moves 1932 05 26 1609 -25.399 179.049 568 7.5
30 east-northeast relative to the Pacific plate with a velocity of 1 gg g 2 Z 1? égg 2 -1 é : 283 1 2 f : z Zé g 2 Z : 2 .
about 8 cm/yr. The Australia plate subducts beneath the 1939 04 30 0255 -9 . 295 159 . 234 35 g . 5 E -100 -100 DATA SOURCES and REFERENCES
Pacific plate at the North New Hebrides trench and is 1053 11 04 0349 13.189 166-516 35 7'5 =
seismically active northeast of the epicenter of the December oo : . S EARTHQUAKES
1963 09 15 0046 -10.472 165.770 35 7.5 Q i i
23 eartth ?lu;lke tortzildepf(h of 3(1?;;111' ;l;lhebstrzgses tl;z:ltl 1963 09 17 1920 -10.286 165.413 27.6 7.5 8 200 200 g?)ii}ﬁiﬁﬂl%sgﬁl;ﬁizg ]f;)g;ugfnriefenter
genera e cca .qua cresu om the ben 'mg o © - 7 7 7 ) ) IASPEI, Centennial Catalog (1900 - 1999) and Engdahl, E.R. and Villasefior, A.,
Australia plat ¢ subducts b th the Pacific plat 1965 05 20 0040 -14.0642 167.504 9. .6 L (atz
ustralia plate as it subducts beneath the Pacific plate. 1965 08 11 29231 -15.797 167.268 45.8 7.6 2002, Global Seismicity: 1900 - 1999, chap. 41 of Lee, W.H.K., and others,eds.,
International Earthquake and Engineering Seismology, Part A: New York, N.Y.,
The New Hebrides arc region of the Australia/New Hebrides 1 Z; 8 8 g é é ;gi; - 13 : Z Zg 1 2 2 : 2;2 3 951) é Z : 2 Elsevier Academeic Press, 932 p.
. _ : - . . . . . EHB catalog (Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P., 1998, Global
SI I p (cm)t0°- — -~ — - . plate-boundary experiences numerous s'trong earthqlflakes' In 1980 07 17 1942 -12.504 166.011 31.6 7.8 300 300 teleseismic earthquake relocation with improved travel times and procedures
140° 150° 160° 170° 180° 170° 160° the past quarter century, the thousand kilometer section of the 1980 10 25 1100 -21.941 170.056 39 7.5 for depth determination: Bull. Seism. Soc. Amer., v. 88, p. 722-743.)
[]o-50 _ arc centered on the epicenter of the December 25 earthquake 1981 07 06 0308 —22.251 171.814 30 7.6 HDF (unpublished earthquake catalog, Engdahl, 2003)
o . N TS Kiometers . . . .
B 50-100 | Deismichanrdis exgﬁ‘észd s peak 0 w0 w0 w0 20 1600 {‘as prfﬁuc'?d 19 ea“.lt‘q(‘llal;e; of magnitude 7 or greater, the 1984 02 07 2133 -9.957 160.522 17 7.6 200 100 0 100 200 300 400 SEISMIC HAZARD
1 ground acceera 10121 on i afgest having maghituce 7. 7. 1988 08 10 0438 -10.258 160.896 36.1 7.6 : : : Global Seismic Hazard Assessment Program, http://www.seismo.ethz.ch/GSHAP/ DISCLAIMER
- 00-150 rock, in meters/sec?, expected to be 1990 03 03 1216 -21.95¢ 175.171 35.5 7.6 Cross-section defined by profile boundaries shown on the Epicenter Map ’ N
- 150 - 200 exceedgczl in a 50-yr period with a Peak Ground Acceleration in m/sec**2 The western margin of the Pacific plate that lies to the east of 1995 05 16 2012 -22 968 169 945 23 6 7 7 PLATE TECTONICS Eﬁzﬁi:iﬁg fl?gl;::t%\?:ﬁii?gifﬁig(ﬁgif
probability of 10 percent. the New Hebrides trench is commonly viewed as being 1997 04 21 1202 -12.560 166.738 29.8 7.7 Bird, P., 2003, An updated digital model of plate boundaries: Geochem. Geophys. current or may contain inaccqacies an.d th.erefore
I:I 200 - 250 -:— subdivided into several microplates that move with respect to 1998 01 04 0611 -22 : 239 171 : 017 97 : 1 7 : 5 Geosyst., v. 4, no. 3, pp. 1027- 80. should not be regraded as having official signifiance.
- 250 - 300 2 4 8 1 6 24 32 40 48 each Other at rates Ofa feW Cm/yr. 2002 08 19 1108 =23 : 884 178 : 495 6'% 5 7 : 7 BASE MAP Map prepared by U.S. Geological Survey National
2009 10 07 2203 -13.006 166.510 45 7.7 NIMA and ESRI, Digital Chart of the World Barthquake Information Center
2009 10 07 2218 -12.517 166.382 35 7.8 USGS, EROS Data Center . http://earthquake.usgs.gov/
NOAA GEBCO and GLOBE Elevation Models Map not approved for release by Director USGS




