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3-D velocity model along our seismic 

pro�le line derived from Loma Prieta 

aftershocks (Lin and Thurber, 2012)

blended in upper 4 km with our 

explosion-seismic velocity model.

Same as above with added 3-D aftershock 

locations from Lin and Thurber (2012).

Same as �rst panel with added re�ections

from explosion-seismic data:

    blue--steep re�ections

    black--subhorizontal re�ections

Combining all data, with interpretation:

1) Subhorizontal re�ections in the La

Honda block

2) San Andreas fault

3) Zayante fault

4) Berrocal fault

5) Sargent fault

6) Ma�c body (ophiolite?)

at base of La Honda basin. 

See model of aeromagnetic

data to right.

7) ? Possible artifact

Data �ts for 

aeromagnetic

and gravity 

models below

Magnetic and 

gravity bodies

modeled from 

data above
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Vp/Vs ratio along seismic
pro�le (Lin and Thurber, 2012) 

Low ratios represent quartz-rich sedi-
mentary rocks of the La Honda block

La Honda
block

La Honda
block

[after Jachens and Griscom (2004); constructed using geologic mapping by McLaughlin and Clark (2004)]

For locations, see
geologic map
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Abstract 

In light of recent interpretations of a two-part dip for the San Andreas fault (SAF) in the Coachella Valley, of 

southern California, we have compiled data sets and analyses in the vicinity of the 1989 Mw 6.9 Loma Prieta 

earthquake, in central California. These data sets and analyses include the 3-D seismic velocity model and 

aftershock relocations of Lin and Thurber (2012), seismic re�ection and refraction data from a 1991 pro�le of 

Catchings et al. (2004), and potential-�eld data collected by the U.S. Geological Survey following the earthquake.   

The velocity model and aftershock relocations of Lin and Thurber (2012) clearly reveal a curving geometry for the 

SAF somewhat similar to that found in the Coachella Valley:  the fault dips steeply near the surface and curves 

with depth to join the moderately SW-dipping main rupture plane below 10-km depth.   The Sargent fault, 2-3 

km NE of the SAF, is outlined by aftershocks as a steep fault in the upper crust, and the Zayante fault, 6-7 km SW 

of the SAF, is seen in the velocity model to dip moderately SW into the middle crust. The SAF is a clear velocity 

boundary, with higher velocities on the NE, attributable to Mesozoic accretionary and other rocks, and lower 

velocities on the SW, attributable to Cenozoic sedimentary and other rocks of the La Honda basin. The Zayante 

fault is also a velocity boundary between lower-velocity rocks of the La Honda basin on the NE and Mesozoic 

granitic rocks of Salinia on the SW.  Cenozoic rocks between the SAF and Zayante fault constitute the “La Honda 

block.”  Modeling of aeromagnetic data produces a geometry for the SAF consistent with the seismic-velocity 

model, with some suggestion of an initial NE dip near the surface.  In addition, these data indicate that the La 

Honda basin rocks are underlain at ~ 10-km depth by a magnetic body, interpretable as the gabbro of Logan, 

possibly an ophiolitic basement for these rocks.  The Zayante fault, SAF, and Sargent fault are boundaries 

between rocks of di�ering re�ection character as follows: Salinian rocks are poor in re�ections; La Honda basin 

rocks are characterized by numerous subhorizontal re�ections; rocks between the SAF and Sargent fault show a 

mix of steep and subhorizontal re�ections; rocks NE of the Sargent fault are characterized by steeply SW dipping 

re�ections as far NE as the Berrocal fault, located 4 km NE of the Sargent fault.  Re�ections are detected and 

migrated using the method of Bauer et al. (2013).  In summary, the SAF is quite clearly non-vertical and non-

planar, as in the Coachella Valley.

New insights on subsurface fault and geologic structure at Loma Prieta, central California
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