ZUSGS

science for a changing world

U.S. DEPARTMENT OF THE INTERIOR EARTHQUAKE SUMMARY MAP XXX
U.S. GEOLOGICAL SURVEY

Prepared in
cooperation

M7.3 New Britain Region, Papua New Guinea, Earthquake of 18 July 2010 I GeN

lectonic Setting

130° 140° 150° 160° 170°
T T ST e T ¥ ‘
: .‘6‘:.4 'I'.; *_\ 1‘_;'. £ i By Pi.",j)'*".'j""?‘ Ty E ] t l R ]
I WP, S R i T o picentral Region
(Cotbalinedlslangh ) 0 R N LD T
Vi FOTTL T T T i{-APACIFIC PLATE 7«5 £ 144° 146° 148° 150° 154° 156°
FEDERATED STATES WifPatide — = e
F MICRONESIA § il - =
9;, "'!"f‘ v M. S £ 7. . g.ﬁ }dﬁ = ‘ i g
I A 45 7 ol w1 =g > 1 -
i __,Ilr-). ..'. P [ 13| I > L # g i B ’f . ‘ 3 - =
) e '- g
g ; = ® o R Y :
M = USGS Bl SusaD
- - 3 g - == seanee oy 8 chaging wosls PRI THIE AFERICAN FOPLE
: e E M 7.3, NEW BRITAIN REGION, PAPUA NEW GUINEA PAGER
_ Melanesian g F;- r Origin Time: Sun 2010-07-18 13;36:02 UTC PP mm‘fﬁg:’?ﬂli
CAROLINE Basin st i L New Britain Region, Papua New Guinea Location: 6.02°5 150.50°E Depth: 57 km o
PLATE 2 249 : . grogengau. s < g B Estimated Population Exposed to Earthquake Shaking
3 i EXPLANATION (g 18 July 2010 13:35:02 UTC ESTMATEDPOPULATION | = | 73k | 341k | 60K o2k 67k 0 0 o
T - s ‘ ® Nl ) . FERAERARRER | 0 [ W [V [ Vi | v
§ ,;'_’ 3 _ i} * Main Shock ' A ?“ ]6)2;31 587"61 15(&497 E. PERCENVED SHAKING | Matfelt | Weak | Light |Moderate| Stremg | Very Strong Sivere Vielent | Extreme
B gt v Ay ¢ ML : Resistant nene nene neng W, Light Light Maderate Medemic/Heavy | Heavy | W, Heawy
i Mw = 7.3 (USGS) POTNIA | S
- : hrung'eleg neae nene nene Lighs Mioderate | Moderate) Heavy Haamy W Heawy | V. Heawy
EPICENTRAL REG,_I,fON.g :i',j / Mag 27.0 e
/ Population Exposure populasin per <15, kmirom Lanascan Splected City Exposure
Depth _ : == \ [ o 5 100 500 1000 S0 1ovoo g lty Bxp Populat
@ 0-69km i ’ ' flew Ireland New Britain Region, Papua New Guinea [ i ' ":: ::::':lm 1
e e e L A IV Rabaul 8
i e e 70-299 18 July 2010 13:04:11 UTC L =
oy Fir - 4° Il Namatanai 1
so@PRSOLOMON @ 300 -600 6.0°S., 150.436° E. o 4 il Popondetta 28
10°— 4 SEA =Y o X 1963 /\ Active Volcanoes o Mw = 6.9 (USGS) “HF i
: OODLARK R e s T o
& . ~ SOLOMON SEA - = - TRE
PLATE = e
_ Coral Sea S
.Ba.:s'lln -5 ,.'J" PA
o
e e
\ / / Bougainville
CORAL SEA
20° Y QOwerall, the population in this regien resides in structures that are sulnerable to earthguake shaking, thoeugh some resistant
atrucfures exist. A magnitude 7.3 earthquake 310 km Weat of this one struck Papua Mew Guinea on February 8 1887
(UTC). with estimated population exposures of 46,000 at intensity Vil and 135 000 atintensity VI, resuling in a reported 3
fataliies. On December 21, 1583 (UTC), a magnitude B2 earthquake 169 km East of this one sbkiuck Papua New Guinea,
with estimated population exposures of 5 000 at intensity Y| and 5,000 at intensity W1, resulting in a reported 10 fatalibies.
y y EXP LANATION Racent earthqupakpe-s in this assa have caused Iandslide?and liquataction that ma?ha‘ua Gentriguled to ?gsse&.
130° 140° 150°
. * Maln Shock This inforrsalion was sutoreiisally generated and has nof been revdewed by & selemalogisl.
RELATIVE PLATE MOTIONS Scale 1:20,000,000 . hitp: (fearthquake.usgs.govipager Event ID: us2010ywhbr
O O S Kiometers 7
Papua New Guinea is in a region of complex 0 250 s00 1,000 1,500 ©  Aftershocks
plate interactions. From a global perspective, E arthquake Ma gn itude
Papua New Guinea consists of microplates whose
relative motions absorb the convergence of the O 550-5.99
Pacific and Australia plates. At the location of o s e _
this earthquake, the Solomon Sea plate moves () 6.00-6.99 Wt PAPUA Significant Earthquakes Mag >= 7.5
approximately northwards with respect to the \ NEW GUINEA .
South Bismarck plate at a velocity of roughly 120 . . Q 7.00-7.99 izgg Mgg DTZ gér([)lj 7LSBO 143‘0830 Deg l\gag
mm/year. e . .
Seismic Hazard () 800-830 1507 05 04 0651 71500 153.700 60 7.7
1913 05 30 1146 -5.000 154.000 o 7.7
1916 01 01 1320 -4.000 154.000 o 7.7
O 9.00-9.99 1919 05 06 1940 -5.477 152.629 232 7.6
10° 1920 02 02 1122 -6.474 151.685 35 7.6
Earthquake Depth 1939 01 30 0218 -7.080 155.386 35 7.7
' 0-69 1945 12 28 1748 -6.000 150.000 0 7.6
. 1946 09 29 0301 -4.500 153.500 0 7.6
‘ 70 - 299 Scale 1:4.400.000 Note on earthquakes: From 1900 - 1963, earthquakes shown are from 1949 10 19 2100 -5.500 154.000 60 7.5
T . Centennial Catalog, magnitudes greater than 5.5. From 1964 - 2002, 1953 04 23 1624 -4.402 152.708 35 7.6
‘ 300 - 700 o I I | Kilometers earthquakes are from HDF catalog, magnitudes greater than 4.5. From 1271 07 ;2 86;}% -5. Zég 152 . 902 §4 -5 2 -0
. 0 125 250 500 2003 to present, earthquakes are from NEIC, magnitudes greater than 4.5. 1971 Q7 1 —4. 153.18 7.1 -1
/\  Active Volcanoes 1975 07 20 1437 -6.612 155.097 59.7 7.7
1983 03 18 0905 -4.887 153.589 88.7 7.7
1980 12 30 1914 -5.118 150.962 177 7.5
1995 08 16 1027 -5.788 154.213 30 7.7
2000 11 16 0454 -4.001 152.327 16.8 8.0
2000 11 16 0742 -5.243 153.127 32.6 7.8
Depth Pl"Oﬁle 2000 11 17 2101 -5.491 151.936 25.7 7.8
. 2005 09 09 0726 -4.539 153.474 90 7.6
Distance (km
TECTONIC SUMMARY A 200 100 ( 0) 100 X 2007 04 01 2039 -8.466 157.043 24 8.1
1 !
The M7.3 New Britain, Papua New Guinea earthquake of July 18, 2010 (13:35 GMT) occurred as a result of thrust
faulting on or near the plate boundary between the Solomon Sea and South Bismarck plates, microplates involved in 0 . AF o
the accommodation of large-scale convergence between the Australia and Pacific plates in the Woodlark Basin region ® }' () DATA SOURCES
of the southwest Pacific. At the location of this earthquake, the Solomon Sea plate moves approximately northwards ®
with respect to the South Bismarck plate at a velocity of roughly 120 mm/year, thrusting under the South Bismark b9 EARTHQUAKES AND SEISMIC HAZARD
plate at the New Britain trench and dipping to the north-northwest. The July 18 (13:35) earthquake's location, depth, 100 100 Egii Iﬁ;ﬁ:ﬁ;ﬁéﬁ:ﬁ;ﬁ ;fg’;g%‘eﬁefemer
and focal mechanism are consistent with the earthquake having occurred as thrust faulting associated with subduction TASPEL Centennial Catalog (1900 - 1999) and
along this plate boundary. extensions (Engdahl and Villasefior, 2002)
HDF (unpublished earthquake catalog) (Engdahl, 2003)
. . . Global Seismic Hazard Assessment Program
This earthquake occurred approximately 10 km to the north and 30 minutes after a M6.9 earthquake. That smaller 200 200 ¢
foreshock was deeper, and occurred as a result of reverse faulting in a direction highly oblique to the plate PLATE TECTONICS AND FAULT MODEL
convergence direction. It is thus likely that the earlier M6.9 event occurred within the subducting Solomon Sea plate, gifgosaﬁt‘r&oﬁ?%hen i, UC Santa Barbara (2007)
rather than on its thrust interface. The subducting Solomon Sea plate is seismically active to depths of about 600 km ) ' ’
beneath the island. S BASE MAP
< -300 ‘i‘ -300 NIMA and ESRI, Digital Chart of the World
. . : : .. : . & USGS, EROS Data Center
The New Britain region experiences a high level of earthquake activity, with 15 events of magnitude 7 and larger = NOAA GEBCO and GLOBE Elevation Models
having been recorded within 3 degrees (336 km) of today's event since 1973. The region also has a history of large
earthquakes occurring close together in time; of those 15 events, 11 occurred within several days-to-months of ®
another nearby large earthquake. In November 2000, three earthquakes of M7.8 or larger occurred over a two day -400 ® -400
period approximately 300 km to the northeast of today's earthquake. REFERENCES
140 150 (] Bird, P., 2003, An updated digital model of plate boundaries: Geochem. Geophys. Geosyst., v. 4, no. 3, pp. 1027- 80.
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Seismic hazard is expressed as peak Scale 1:20.000.099 Engdahl, E.R. and Villasefior, A., 2002, Global Seismicity: 1900 - 1999, chap. 41 of Lee, W.H.K., and oth: d
; Kilometers ngdahl, E.R. and Villasefior, A., , Global Seismicity: - , chap. 41 of Lee, W.H.K., and others,eds.,
rg(r)gl?,n iﬁiiiiZ?:le?, (:;Cp}?c)t:(;l tgrl:l)l:: 0 250 500 1,000 1,500 -500 “ -500 International Earthquake and Engineering Seismology, Part A: New York, N.Y., Elsevier Academeic Press, 932 p.
exceedgc} in a 50-yr period with a DISCLAIMER Engdahl, E.R., Van der Hilst, R.D., and Buland, R.P., 1998, Global teleseismic earthquake relocation with improved
probability of 10 percent. Q. travel times and procedures for depth determination: Bull. Seism. Soc. Amer., v. 88, p. 722-743.
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