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IntroductionIntroduction

Data

The complex tectonic setting and fault system in

California have produced a mosaic of crustal blocks for

which their strength varies significantly across the region.

Here we show the chemical, one of the most

significant factors that determine crustal strength, can be

quantified from a new map of Vp/Vs for the crystalline

crust by applying a newly developed data processing

scheme that involves a 2-layer H-k stacking of receiver

functions.

Fig. 1 Distribution of

available Stations. The

data are not available at

some stations. The locations

of 369 CI stations and 139

None CI stations available

are shown by the red and

black triangles on top of the

surface elevation (ETOPO1.0).

Event: Magnitude> 5.5, 2010.01.01~2020.01.01

Station: 460 CI stations (265 broadband, 195 strong

motion), 148 None CI stations

Method: 2-layer H-κ sequential stacking method (Yeck

et al.,2013)

SiO2 content - Vs – Vp/Vs relationship

Fig. 2 Relationship between SiO2 weight percentage, Vp/Vs, and Vs.
Petrology observations: small circles - Hacker et al. 2015; Squares - Christensen 1996. The
background color represents the interpolated SiO2 wt% of the individual rock samples. A
clear trend emerges that felsic rocks generally have low Vs and Vp/Vs, while the mafic rocks
are on the other side of the spectrum.

By combining the Vp/Vs ratios

with a high-resolution Vs

model (CVM-H version 6.2), a

1-D SiO2 wt% model beneath

each station in this study can

be constructed based on

relationship revealed from the

petrology database (Hacker et

al. 2015, Christensen 1996,

Fig. 2).

2-layer H-κ stacking Figure 3: H-κ stacking results at station CI_RRX.
Receiver functions: Red dots indicate the predicted arrival times
of the phases from individual events. Blue and purple lines mark
the predicted arrival times of the phases from the stacking
result. Stacking energy maps: The background color shows the
stacking energy of amplitudes. Each dot represents one
individual events with its back azimuth shown in different colors.
Legends show the statistic results: “energy”-the highest stacked
energy of amplitudes; “mean”-average values of small dots;
“median”-median value; “std”-standard deviation. The mean
values are emphasized by dash lines.

A 2-stage application of the 2-layer H-k stacking is performed here. First, we

apply this method to high frequency receiver functions and calculate the

thickness and Vp/Vs of the sediment layer. These results are used to eliminate

the influence of the reverberations generated by sediment layer in the low

frequency receiver functions. Besides the widely used energy stacking (Zhu &

Kanamori 2000), the statistic values from individual events are used to

estimate the thickness and Vp/Vs (Fig 3)

Moho topography

In the resulting Moho topography map (Fig 4), high

consistency is found when compared with the community

velocity model (CVM), showing the reliability of our

results.

Figure 4: Moho topography map. Lines : major

faults. Circles : individual stations.Crustal Vp/Vs and SiO2 wt%

For the crustal Vp/Vs ratio, a

more complex pattern across

the study region is observed,

differing from the assumed

relationship Vs = (Vp-

1.36)/1.16 (km/s) (Brocher

2005) used by the CVM.

With the Vp/Vs from H-κ

stacking and Vs profiles from

CVM, local SiO2 wt%

profiles are then quantified

from the relationship in Fig 2.

The depth-averaged silica

percentage value is taken as

the bulk crust SiO2 wt% (Fig

5)

Fig. 5 Crystalline Crust Vp/Vs and bulk crust SiO2 wt%. Lines : major faults. Circles : individual stations.

Summary

• The Moho depth from this study is consistent with CVM.

• The crust with high Vp/Vs (>1.8) is found beneath the Mojave Desert and the

Peninsular Ranges, while a lower than average Vp/Vs (<1.65) is found in the

crust of the Santa Maria Basin, Los Angeles Basin, and Salton Trough.

• The low SiO2 wt% is found where the crust has high Vp/Vs and high SiO2 wt%

is corresponding to low Vp/Vs. San Andreas Fault shows as a boundary between

the felsic and mafic regions.

Future work
• Performing temperature, pressure correction on Vs and

Vp/Vs to lab conditions.

• Evaluating the random uncertainties of crust SiO2 wt%

from the random uncertainties in Vs and Vp/Vs.

• Benchmark the results with other seismic models to

get crust SiO2 wt% where CVM doesn’t cover.
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