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The Seismogenic Zone of Subduction 
Thrust Faults 
WHAT WE KNOW AND DON'T KNOW 

R. D. Hyndman 

Abstract 
There have been great advances recently in characterizing and understand­
ing earthquakes on subduction thrust faults; this paper discusses some of the 
many questions that remain. Important seismic characteristics of subduction 
thrust faults and their physical associations include the following: (1) The 
maximum thrust ea rthquake magnitude, Mx, is highly variab le among sub­
duction zones; Mx may be related to the downdip seismogenic width, i.e., up­
dip and downdip rupture limits, or to the physical characteristics and stress 
on the fault. (2) The term "seismic coupling," i.e., fraction of relative motion 
that is accommodated seismica lly, needs careful definition. Meaningful use of 
the term requires specification of the downdip seismogenic width. Some sub­
duction zones appear to be completely locked, with no aseismic slip between 
mega thrust events; others ha ve mostly aseismic slip. (3) The term "seismic as­
perity" also needs careful definiti? n; it commonly describes fau lt regions that 
had especially large sl ip in a great ea rthquake. However, inferences that such 
areas always have larger earthquake displacement and that they are associated 
with fault physical characteristics are not yet firmly established. (4) Subduction 
thrust faults are concluded to be weak. The commonly favored explanation is 
regionally eleva ted fluid pressures, but weak fault zone materials and dynamic 
rupture processes also have been proposed. (5) Most subduction thrusts have 
consistent updip and downdip seismogenic limits, i.e., an updip aseismic zone 
tens of kilometers wide commonly limited by a temperatu re of lOoo-ISO°C. 
There is not yet agreement on the mechanism responsible. The downdip limit 
is frequently the intersection of the thrust with the fore-arc Moho, i.e., -40 km 
for continent subduction, less for island arcs. However, deeper thrust events 
have been observed in some regions. For very hot subduction zones a criti­
cal seismogenic temperature limit of -350°C is reached at a shallower depth. 
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