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0.51° S., 132.783° E.

Depth 35 km

Mw = 7.6 (USGS)

03 January 2009 07:33:42 UTC
0.713° S., 133.336° E.

Depth 35 km

Mw = 7.4 (USGS)

These events occured on-shore in a remote, sparsely
populated region of West Papua.

M7.6 and M7.4 Papua, Indonesia, Earthquakes of 3 January 2009
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TECTONIC SUMMARY
The magnitude 7.6 and 7.4 Papua, Indonesia earthquakes of January 3, 2009,
0 19:43 UTC and 22:33 UTC, respectively, occurred as a result of thrust faulting
ado on a plate-boundary along the northwest coast of the island of New Guinea. '{ggg Mgg bay
Eastern Indonesia is characterized by complex tectonics in which motions of 1910 12
e 0° numerous small plates are accommodating large-scale convergence between the 1913 03
%}\ . Australia, Pacific, and Eurasia plates. In broad-scale plate-tectonic models that 1914 05
& < — ° do not subdivide continent sized plates into smaller plates, the location of 1916 01
b BRI = N today’s earthquake would be on the boundary of the Pacific and Australia plates. 1926 10
™~ . (o The Pacific plate (located north and northeast of the epicenter) is moving 1932 05
EPICENTRAL R . New southwest with respect to the Australia plate (located south of the epicenter) 1936 04
INDONESIA 5 J ° o Bri'?nﬂ with a velocity of about 112 mm/year at the epicenter of the earthquake, and the 1 322 ég
: 0 b §0 ' PAPUA focal-mechanism of today’s earthquake is broadly consistent with Pacific plate 1965 01
aya . = ! R NEW GUINEA B lithosphere being subducted beneath Australia plate lithosphere. The 1968 08
o ) e 4? o .o ;f A . subduction zone along the northwest coast of the island of New Guinea is 1971 01
S ﬁ&ﬁ M@W q characterized by an offshore oceanic trench, the New Guinea trench, but 1979 09
N =~ =% . teleseismically recorded earthquake hypocenters do not show a well-developed 1986 08
o S - . 1= inclined seismic zone (a Wadati-Benioff zone) dipping south-southwest from the 1996 02
trench. 2007 01
2009 01
The 19:43 and 22:33 UTC earthquakes of January 3, 2008, occurred about 470
km and 400 km west, respectively, of the magnitude 8.2 earthquake of February
17, 1996. The 1996 earthquake produced a tsunami that was destructive on the
island of Biak. At least 108 people were killed by the earthquake and associated
120° 130° 140° 150° tsunami.
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Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
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exceeded in a 50-yr period with a
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The magnitude 7.4 earthquake of January 3, 2009, 22:33 UTC, had the same
focal-mechanism as the magnitude 7.6 , 19:43 UTC, shock of the same date, and
was located about 70 km east of the earlier shock. It was almost certainly
triggered by the earlier earthquake. Seismologists sometimes refer to a pair of
similarly sized shocks that occur at nearly the same time and location as an
earthquake “doublet."
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1127
1943

Lat Long Dep Mag
.000 127.000 200 7.5
.500 126.500 0 7.6
.500 126.500 0 7.9
.000 137.000 0 7.9
.000 135.500 0 7.6
.219 139.097 35 7.5
.258 126.169 35 8.1
.165 126.521 35 7.7
.750 128.250 0 7.5
.230 127.117 35 7.7
.455 125.965 28.4 8.2
422 126.260 19.6 7.6
.232 139.744 54.9 7.7
.688 135.966 18.9 7.5
.805 126.485 30.9 7.5
.919 136.973 36.5 8.2
.065 126.282 22 7.5
.510 132.783 35 7.6

DISCLAIMER

Base map data, such as place names and political
boundaries, are the best available but may not be
current or may contain inaccuracies and therefore

138°

I Kilometers earthquakes are from HDF catalog, magnitudes greater than 4.5. From
500 2003 to present, earthquakes are from NEIC, magnitudes greater than 4.5.

DATA SOURCES

EARTHQUAKES AND SEISMIC HAZARD
USGS, National Earthquake Information Center
NOAA, National Geophysical Data Center
IASPEI, Centennial Catalog (1900 - 1999) and
extensions (Engdahl and Villaseiior, 2002)
HDF (unpublished earthquake catalog) (Engdahl, 2003)
Global Seismic Hazard Assessment Program

PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Finite Fault Model, Chen Ji, UC Santa Barbara (2007)

BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models
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M 7.6, NEAR THE NORTH COAST OF PAPUA, INDONESIA PAGER
Origin Time: Sat 2009-01-03 19:43:54 UTC
Location: 0.51°8 132.78’'E Depth: 35 km

ulation Exposed to Earthquake Shaking

Version 1

Created: 33 mins, 0 secs after carthquake

Estimated Po

B RO URE (K i boo) sek' | 147k | 358k | 72k 26k 0 0 0
ESTIMATED MODIFIED L
MERCALLI INTENSITY | l-1 | Vi w
PERCEIVED SHAKING | Not felt| Weak | Light |Moderate| Strong | Very strong Severe Violent | Extreme
POTERTIAL ;::EE‘::S nane none nane V. Light Light Moderate Maderate/Heavy | Heavy | V. Heavy
DAMAGE ‘;‘:::;::’;: none none none Light Maderate | ModerateHeavy Heavy V. Heavy | V. Heavy

*Estimated expasure only includes population within the map area.

Population Exposure

Cwerall, the population in this region resides i
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population per ~1 sq. km from Landscan 2006 Selected City Exposure

MMI City Population
V Manokwari 53k
V Sorong 125k
Il Nabire 43k

bold cities appear on map (k = x1000)

This infarmation was automatically generated and has not been reviewed by a seismalogist.
http://fearthquake.usgs.gov/pager

Finite Fault Model
for M7.6 Earthquake

FINITE FAULT MODEL
Contributed by
Gavin Hayes, NEIC

Distribution of the amplitude and
direction of slip for subfault
elements (small rectangles) of the
fault rupture model are determined
from the inversion of teleseismic
body waveforms. Arrows indicate
the amplitude and direction of slip
(of the hanging wall with respect to
the foot wall); the slip amount is
also color-coded as shown. The
view of the rupture plane is from
above.

The strike of the fault rupture plane
is N98.1°E and the dip is 27.9° SW.
The dimensions of the subfault
elements are 8 km in the strike
direction and 6 km in the dip
direction. The seismic moment
released based on the plane is
3.39E+027 dyne.cm.

n structures that are vulnerable to earthguake shaking, though some resistant structures exist. A
magnitude 7.5 earthquake and tsunami 208 km Mortheast of this one struck Indonesia on October 10, 2002 (UTC), with estimated population
axposures of 6,000 at intensity IX or greater and 7,000 at intensity V1II, resulting in an estimated 8 fatalities. On September 12, 1879 (UTC), a
magnitude 7.5 earthquake and tsunami 378 km Nartheast of this one struck Indonesia, with estimated population exposuras of 10,000 at
intensity IX or greater and 27,000 at intensity VIII, resulting in an estimated 15 fatalities. Recent earthquakes in this area have caused,
tsunamis, landslides and liquefaction that may have contributed to losses.

Event ID: us2009bjbn
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