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                                                                                                                                                T ECT ONIC SU MMARY
T he eastern  m a rgin  o f the Austra lia  pla te is o n e o f the m o st seism ic a lly a c tive a rea s o f the wo rld due to  high rates o f c o n vergen c e b etween  the Austra lia  a n d Pa c ific  pla tes. In  the regio n  o f New
Z ea la n d, the 3000 km  lo n g Austra lia -Pa c ific  pla te b o un da ry exten ds fro m  so uth o f Ma c qua rie Isla n d to  the so uthern  K erm a dec  Isla n d c ha in . It in c ludes a n  o c ea n ic  tra n sfo rm  (the Ma c qua rie Ridge),
two  o ppo sitely vergin g sub duc tio n  zo n es (Puysegur a n d Hikura n gi), a n d a tra n spressive c o n tin en ta l tra n sfo rm , the Alpin e Fa ult thro ugh So uth Isla n d, New Z ea la n d.
No rth o f New Z ea la n d, the Austra lia -Pa c ific  b o un da ry stretc hes east o f T o n ga  a n d Fiji to  250 km  so uth o f Sa m o a . Fo r 2,200 km  the tren c h is a ppro xim a tely lin ea r, a n d in c ludes two  segm en ts where
o ld (>120 Myr) Pa c ific  o c ea n ic  litho sphere ra pidly sub duc ts westwa rd (K erm a dec  a n d T o n ga ). At the n o rthern  en d o f the T o n ga  tren c h, the b o un da ry c urves sha rply westwa rd a n d c ha n ges a lo n g a
700 km -lo n g segm en t fro m  tren c h-n o rm a l sub duc tio n , to  o b lique sub duc tio n , to  a  left latera l tra n sfo rm -like structure.
Austra lia -Pa c ific  c o n vergen c e rates in c rea se n o rthwa rd fro m  60 m m /yr a t the so uthern  K erm a dec  tren c h to  90 m m /yr at the n o rthern  T o n ga  tren c h; ho wever, sign ific a n t b a c k a rc  exten sio n  (o r
equiva len tly, sla b  ro llb a c k) c a uses the c o n sum ptio n  rate o f sub duc tin g Pa c ific  litho sphere to  b e m uc h faster. T he sprea din g rate in  the Ha vre tro ugh, west o f the K erm a dec  tren c h, in c rea ses
n o rthwa rd fro m  8 to  20 m m /yr. T he so uthern  tip o f this sprea din g c en ter is pro pa ga tin g in to  the No rth Isla n d o f New Z ea la n d, riftin g it a pa rt. In  the so uthern  La u Basin , west o f the T o n ga  tren c h, the
sprea din g ra te in c rea ses n o rthwa rd fro m  60 to  90 m m /yr, a n d in  the n o rthern  La u Basin , m ultiple sprea din g c en ters result in  a n  exten sio n  ra te as high as 160 m m /yr. T he o vera ll sub duc tio n  velo c ity
o f the Pa c ific  pla te is the vec to r sum  o f Austra lia -Pa c ific  velo c ity a n d b a c k a rc  sprea din g velo c ity: thus it in c rea ses n o rthwa rd a lo n g the K erm a dec  tren c h fro m  70 to  100 m m /yr, a n d a lo n g the T o n ga
tren c h fro m  150 to  240 m m /yr.

EXPLANATION

_̂ Ma in  Sho c k

Earthquake Magnitude
( 5.50 - 5.99

( 6.00 - 6.99

( 7.00 - 7.99

( ≥  8.00

Earthquake Depth (km)
!( 0 - 69

!( 70 - 299

!( ≥  300

Seismic hazard is expressed as peak
ground acceleration (PGA) on firm
rock, in meters/sec², expected to be
exceeded in a 50-yr period with a
probability of 10 percent.

EXPLANATION
Ma g ≥  7.0 
!( 0 - 69 km
!( 70 - 299
!( 300 - 600

Plate Boundaries
# Sub duc tio n

T ra n sfo rm
Divergen t
Others

V o lc a n o es
#*
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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 Villaseñor, 2002)
EHB catalog (Engdahl et al., 1998)
HDF (unpublished earthquake catalog, Engdahl, 2003)
Global Seismic Hazard Assessment Program
PLATE TECTONICS AND FAULT MODEL
PB2002 (Bird, 2003)
Ji, C., D.J. Wald, and D.V. Helmberger, Source description 
of the 1999 Hector Mine, California earthquake; Part I: Wavelet
domain inversion theory and resolution analysis, Bull. Seism. 
Soc. Am., Vol 92, No. 4. pp. 1192-1207, 2002.
DeMets, C., Gordon, R.G., Argus, D.F., 2010.
Geologically current plate motions, Geophys. J. Int. 181, 1-80.
BASE MAP
NIMA and ESRI, Digital Chart of the World
USGS, EROS Data Center
NOAA GEBCO and GLOBE Elevation Models

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 
should not be regarded as having official signifiance.
Map updated by U.S. Geological Survey National 
Earthquake Information Center
03 November 2014
http://earthquake.usgs.gov/
Map not approved for release by Director USGS
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