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SEISMIC HAZARD AND RELATIVE PLATE MOTION

TECTONIC SUMMARY

The earthquakes portrayed on the main map and the depth profiles are taken from two
sources: (a) the Centennial earthquake catalog (Engdahl and Villaseñor, 2002) and
annual supplements for the interval 1900–2007, where the magnitude floor is 5.5
globally, and (b) a catalog of earthquakes having high-quality depth determinations for

2003).

the year of occurrence. 

(Tarr and others, 2010). 
could not be determined. Consequently, a radial area comparable to the aftershock zone
expected for such an event is shown.

hazard of the region (Giardini and others, 1999) and representative relative plate motion
vectors using the NUVEL-1A

A National Geophysical Data
Center (2010) database of significant earthquakes; locations are approximate, based on
macro-seismic reports and field investigations. We selected earthquakes with associated

 Volcanoes of the W
 World (1992), and

 Wald (2010).
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 The
dominant earthquake mechanisms are thrust and strike slip, associated with the arc-continent
collision and the relative motions between numerous local microplates. The largest

The rgin, from the
 The eastern section is over

2,300 km long, extending west from northeast of the 
 The boundary is dominated by the

general northward subduction of the Australia plate.

 Australia plate conver

dominantly related to subduction tectonics and large earthquakes are common: there have

megathrust earthquake occurred at the western end of the trench, generating a tsunami and
killing at least 40 people. 
subduction zone in the past century; the other two occurred in 1939 and 1977.

the y, including north-south oriented seafloor spreading in the
W
Australia-af f rge and
great earthquakes east of New Guinea are related to this subduction; such earthquakes are

in 1906, 1919, and 2007.

The western end of the 
of this boundary
Guinea. The boundary is dominantly convergent along an arc-continent collision segment
spanning the width of New Guinea, but the regions near the edges of the impinging Australia
continental margin also include relatively short segments of extensional, strike-slip and
convergent deformation. The dominant convergence is accommodated by shortening and
uplift across a 250–350 km-wide band of northern New Guinea, as well as by slow southward-
ver
the 110 mm/yr towards the

Whereas the northern band of deformation is relatively dif
New Guinea border, in western New Guinea there are at least two small (<100,000 km2)
blocks of relatively undeformed lithosphere. 

 W
trench.
subduction zone, but is now thought to represent a southward-verging subduction zone

The western portion of the northern 
 Australia from the Eurasia plate,

 This portion is dominantly convergent and includes subduction at

 Timor trough,
of

subduction zone, it is now thought to represent a subsiding deformational feature related to
the collision of the Australia plate continental margin and the volcanic arc of the Eurasia

r

dipping zone of seismicity beneath Timor Leste. A more detailed examination of the seismic
zone along its eastern segment reveals a gap in intermediate depth seismicity under Timor
and seismic mechanisms that indicate an eastward propagating tear in the descending slab as
the negatively buoyant oceanic lithosphere detaches from positively buoyant continental

 Timor is
currently no longer connected to the Eurasia plate, but instead is moving at nearly the same
velocity as the Australia plate, another consequence of collision.

Lar
related to subduction are rare; this is likely due to the disconnection of the descending oceanic
slab from the continental margin. 

 The lar
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locations are constructed from the
mapped data. Locations of the profile
intersection with the surface are drawn
on the map and labeled to coincide with

earthquakes included in profile. Length
of the profile graphic is the same as in
the map. Distance in kilometers from

direction, depth in kilometers is
indicated in the Y direction. There is no

at side for color key. Not all earth layers,
earthquake depths or magnitudes, are
visible on every map.
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