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A week after the August 17, 1999, Mw7.4 earthquake on the Mawdtolianfault,
we deployed a 10-station PASSCAL seismic network along and arthenélaradere-
Duzce branch of the fault, in a region wh#re surface rupture is in bedrock. In January-
February 2000 we deployed a@ditionalsensors in 4T array along and normal to the
fault for 14-19 dayspefore removing botfarrays. Accurateaftershock locations around
the surface rupture in our network region indicate a north-dipping fault with a diptaagle
is about 80 degrees near thaface and becomes shallower witbpth. One goal of the
deploymentsvas to provide a high resolutiamaging of the fault zone structure at depth
using waveform modeling of seismic fault zone guidexes. Wadentify trappedwaves
in the data as relatively large-amplitude long-period oscillations after buels waveshat
exist only in stations located within about 100 m of the ruptxemination ofwaveforms
produced by severdl000's aftershocksshows that such trappedwaves are commonly
generated by events that are well outside the faule. The timedifference between the S
arrival and peak amplitude in the trappealves group does ngrow systematically with
increasing source-receiver separation along the fault.

The results imply that the trapping of seismic energy in the Karadere-Duzce rupture
zone is generated byshallowfault zone layer thagéxtends only to a depth offew km.
This conclusion is based in part on a large parameter-spate of 3D wavepropagation
in irregular fault zonestructures (Igel eal., 2001; Jahnke et al2001, Fohrmann el.,
2001; Igel et al., this meeting). Calculations from those stunliésate that ashallowfault
zone layer can trap seismic energy generated by events outsitelandit, while the
generation of trapped waves in a deep fault zone layer require sthatasevery close to
the fault. The inferred shallow fault zone layer ncayrespond tdhe top part of dlower-
type structure or may exist as isolated blobs or slivers of shdbomaged fault zoneock.
The resultsaare compatiblevith our analysis ofrappedwaves athe Parkfield segment of
the SanAndreas fault(Michael and Ben-Zion,1998, 2002)and the rupture zone of the
1992 Landers, CAearthquakdPeng et al., 2001, 2002a, 2002b). with our Parkfield
and Landerswvork, we obtain excellentfits to fault zonewaveforms recorded in the
Karadere-Duzce rupture with synthetic seismograms generated by the 2D analytical solution
of Ben-Zion andAki (1990) and Ben-Zior{1998). The waveform modeling employs a
genetic inversion algorithm that maximizes the correlation betwbsarved andynthetic
waveforms(Michaeland Ben-Zion2002). The synthetiovaveform fits suggeshat the
shallowdamage zonkas effective waveguide propertieharacterized by #ickness of
order 100 m, a velocity decrease of ab@db relative to thesurrounding rockand an S-
wave quality factor of about 30.



