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Using Marine Seismic Data to Investigate Active Plate Boundary Deformation: 
The California Continental Borderland and the Marmara Sea
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Signifi cant plate boundary 
deformation occurs offshore of 
California and Turkey associated 
with the San Andreas and North 
Anatolian fault systems, respec-
tively. In both cases, combinations 
of low-angle faults beneath long-
wavelength folds and adjacent 
high-angle faults appear to 
accommodate distributed oblique 
plate motion and inferred clock-
wise block rotation. In southern 
California, predominantly E-W-
trending left-lateral faults and 
associated blind faults and folds 
of the western Transverse Ranges 
continue east through the northern 
margin of Los Angeles basin. Ac-
tive segments of the North Ana-
tolia fault system in the Marmara 
Sea are not far from Istanbul. Un-
derstanding the nature, geometry, 
and hazards of this deformation 
may be best studied where these 
structures can be well imaged in 
the subsurface using marine seismic refl ection data. The Marmara Sea has been the subject of intensive marine geological and 
geophysical studies since the devastating and deadly 1999 earthquakes. Similarly, much of the offshore California Borderland 
was been previously surveyed by industry for its hydrocarbon potential. The strong similarity of the observed deformation in 
these two areas and the recent availability of some of these offshore data sets suggest that comparative studies of these two areas 
offers a wealth of potential insights into the fundamental nature and development of active crustal deformation. This includes a 
better understanding of the relation between faults and fault-related folding, the partitioning of oblique plate boundary strain on 
low- and high-angle faults, and the accommodation of distributed plate motion through crustal block rotation. Through the ef-
forts of many colleagues at USGS, IRIS, SCEC, and AGI, together with major industry representatives, several important marine 
seismic data sets along the western margin of United States from California to Alaska are now becoming available through the 
National Archive of Marine Seismic Surveys (http://walrus.wr.usgs.gov/NAMSS/); and efforts to use these data to investigate 
the active structures of the California Borderland have already begun. 
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Comparison of two multichannel marine seismic 
refl ection profi les that show remarkably similar 
structure at the same scale adjacent to: (above) a 
left-lateral high-angle fault offshore southern Cali-
fornia just east of Anacapa Island, and (below) the 
right-lateral North Anatolia continental transform 
fault in the Marmara Sea (inset).  Neither high-angle 
fault can explain the adjacent broad, long-wave-
length fold.  Low-angle (oblique) thrust faults are 
likely present beneath these adjacent, active folds.


