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S37L BB DI (Lettis et al, 2002)

lnfluence of Releasing Step-Overs on Surface Fault Rupture and Fault Segmentation: Examples
from the 17 August 1999 Izmit Earthquake on the North Anatolian Fault, Turkeyl (Lettis et al.,
2002)
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[Predicting the endpoints of earthquake raptures]
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(Wesnousky, 2006)
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Z(L(Elliott et al,2009)

through stepovers] (Elliott et al., 2009)
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lEvidence from coseismic slip gradients for dynamic control on rupture propagation and arrest
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Ideal Case: Common Reality:
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Figure 1. Map of surface trace and slip distribution of the 1997, M 7.1, Zirkuh, Iran earthquake (after
Berberian et al. [1999]), displaying common characteristics of many strike-slip ruptures. Data points in
slip graph represent field measurements. Connecting line represents the slip envelope used to calculate
gradients at locations specified in the map. Note the small-scale fluctuations in slip measured along smooth
fault strands. Inset sketches illustrate the disparity in geometry among stepovers. Whereas the schematic
geometry of a stepover (the ideal case) displays simple geometry, natural systems commonly lack uniform
and straight-forward behavior.

Stepover Width versus Slip Gradient

®

Py Rupture Stopped Rupture Passed Through
E 2 , W Restraining Step O Restraining Step

@ § @ Releasing Step O Releasing Step
NsE®

NE= ! =
2351 o W @ 7 [E Ak A L
R OOM B EH R IE
_e_gg.; 00

a

~ & &

[ass B

m § 25 24

i3

J: med'e o

!
—————— aicl Boig m @

] =

20 60 100 140

40

N o
*ﬁ’d‘hﬁm DFAEE (cm/km)
Figure 2. Stepovers plotted by slip gradient against width. Each point represents a stepover; numbers
reference Table 1. Note that no stepovers wider than 4 km allow rupture to pass through, in agreement
with previous studies. At stepovers which stopped ruptures (solid symbols), within this limiting width,
slip gradients are all below 20 em/km. At all but one of the stepovers which did not serve as barriers
(hollow symbols), rupture slip gradients are above 20 em/km, suggesting that this is a critical value of
“suddenness™ of slip decrease which may control rupture propagation.
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Fig.4 Comparison of displacement on surface faults and asperity on rupture area. Detail drawings of each earthquake are shown

in appendix.
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