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Internal Structure of the Central Garlock Fault Zone From
Ridgecrest Aftershocks Recorded by Dense Linear Seismic
Arrays

Hongrui Qiu!? (2, Benxin Chi® (2, and Yehuda Ben-Zion**

'Earth, Atmospheric and Planetary Sciences, Massachusetts Institute of Technology, Cambridge, MA, USA, 2Now at Earth
and Environmental Sciences Area, Lawrence Berkeley National Laboratory, Berkeley, CA, USA, 3State Key Laboratory of
Geodesy and Earth's Dynamics, Innovation Academy for Precision Measurement Science and Technology, Chinese Academy
of Sciences, Wuhan, China, “Department of Earth Sciences, University of Southern California, Los Angeles, CA, USA,
SSouthern California Earthquake Center, University of Southern California, Los Angeles, CA, USA

Abstract we provide high-resolution seismic imaging of the central Garlock fault using data recorded by
two dense seismic arrays that cross the Ridgecrest rupture zone (B4) and the Garlock fault (AS). Analyses of
fault zone head waves and P-wave delay times at array AS show that the Garlock fault is a sharp bimaterial
interface with P waves traveling ~5% faster in the northern crustal block. The across-fault velocity contrast
agrees with regional tomography models and generates clear P-wave reflections in waveforms recorded by array
B4. Kirchhoff migration of the reflected waves indicates a near-vertical fault between 2 and 6 km depth. The
P-wave delay times imply a ~300-m-wide transition zone near the Garlock fault surface trace beneath array AS,
offset to the side with faster velocities. The results provide important constraints for derivations of earthquake
properties, simulations of ruptures and ground motion, and future imaging studies associated with the Garlock
fault.

Plain Language Summary Along the northern edge of the Mojave Desert, the Garlock fault
intersects the San Andreas fault and is the second largest (~300 km long) fault in Southern California. It can
host M > 7 earthquakes that pose significant seismic hazard to densely populated communities. However, the
subsurface structure of the Garlock fault is not well understood due to the sparse seismic network and lack of
seismic activity nearby. The 2019 Ridgecrest earthquake sequence in the Eastern California Shear Zone led
to a rapid deployment of several dense linear arrays with ~100 m spacing and apertures of a few kilometers,
which cross the Ridgecrest rupture zone and also the Garlock fault. The recorded seismic data is used here

to illuminate the internal structure of the central Garlock fault. Analyses of P-wave delay times and waves
refracted along and reflected by the fault interface indicate a near-vertical Garlock fault that separates two
distinctive crustal blocks with different wave speeds. The resolved high-resolution fault zone image can have
important implications for multiple studies associated with the Garlock fault.

1. Introduction

The left-lateral Garlock fault at the edge of the Mojave block is a significant component of the tectonic region
between the Pacific and North American plates in Southern California. Although less active seismically compared
to other large faults in the plate boundary (e.g., SAF—San Andreas fault, San Jacinto fault, and ECSZ—Eastern
California Shear Zone) during the past several decades (e.g., Hauksson et al., 2012), the Garlock fault is large
enough to produce major (e.g., Mw > 7.5) earthquakes. Previous paleo-seismic studies (e.g., Dawson et al., 2003;
Madugo et al., 2012) found that surface-rupturing earthquakes along the central Garlock fault are highly clustered
in time, which may reflect interactions between the Garlock fault and the big bend section of the SAF or faults
in the ECSZ.

Detailed information about the subsurface structure of the Garlock fault (e.g., across-fault velocity contrast, dip,
and damage zone properties) can improve the accuracy of locations, focal mechanisms, and other parameters
derived for earthquakes on the fault (e.g., McGuire & Ben-Zion, 2005; McNally & McEvilly, 1977; Oppenheimer
et al, 1988), contribute to the understanding of spatio-temporal earthquake patterns (Abdelmeguid &
Elbanna, 2022; Brietzke & Ben-Zion, 2006; Thakur & Huang, 2021; Thakur et al., 2020), and provide constraints
for modeling future ruptures and expected ground motion (e.g., Blisniuk et al., 2021; Brietzke et al., 2009; Fuis
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Figure 1. (a) Location map for the central Garlock fault, the 2019 Ridgecrest earthquake sequence (colored dots), and two
fault zone linear arrays (B4 and AS; triangles) analyzed in this study. Red stars mark epicenters of the 2019 Mw6.4 and
Mw7.1 Ridgecrest earthquakes. Events outlined by blue and yellow boxes are used in the analyses of P-wave delay times and
fault zone head waves, respectively. The catalog of Hauksson et al. (2012, extended to 2019) is used for event locations. (b)
Map of southern and central California with the red box indicating the study area shown in panel (a). (c) Configuration of
array AS that crosses the Garlock fault. SAF, San Andreas fault; GF, Garlock fault; SJF, San Jacinto fault; EF, Elsinore fault;
WLSZ, Walker Lane Shear Zone; ECSZ, Eastern California Shear Zone.

et al., 2012; Share & Ben-Zion, 2018). Moreover, recent studies have shown that local variations of seismic
properties of fault zone structures can affect the wavefield far from the fault (e.g., Schliwa & Gabriel, 2022; Yeh
& Olsen, 2022).

Recordings of dense fault zone arrays deployed across or near fault surface traces allow derivations of detailed
structural images including information on velocity contrast interfaces and fault damage zones (e.g., Qiu
et al., 2021; Zhao et al., 2010). However, the lack of dense recordings and insufficient seismic events near the
Garlock fault have made it challenging to image the internal structure of the Garlock fault before 2019. The
Ridgecrest earthquake sequence that occurred in 2019 and several rapid deployments of dense arrays around the
Garlock fault (Catchings et al., 2020) provide the necessary data for high-resolution imaging of key structural
properties of the central Garlock fault (Figure 1a).

In the present paper, we use waveforms of aftershocks recorded by dense arrays across the Garlock fault and the
rupture zone of the 2019 Mw?7.1 Ridgecrest earthquake to image the velocity contrast, surrounding structure, and
dip of the central Garlock fault. We perform several analyses using P-wave delay times (Section 3.1), fault zone
head waves (FZHWs; Section 3.2), and P waves reflected by the Garlock fault (Section 3.3). The results indicate
that the analyzed section of the Garlock fault (between arrays A5 and B4 in Figure 1) is a sharp bimaterial inter-
face (faster seismic velocity in the north), with a near-vertical dip that extends at least to 8 km. A ~300-m-wide
low-velocity zone is also imaged near the surface trace of the central Garlock fault; however, the lack of fault zone
trapped waves in recordings at stations within the low-velocity zone suggests that it is internally heterogeneous or
may be associated with a shallow fault-related sedimentary basin rather than a fault damage zone. The resolved
structural features (across-fault velocity contrast, fault dip, and asymmetric low-velocity zone) provide important
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benchmarks for future imaging of the Garlock fault, along with key information for improved derivations of earth-
quake source parameters and simulations of ruptures and ground motion associated with the fault.

2. Data

Several linear arrays, with about 100 m station spacing and apertures of 2—8 km, were deployed in the rupture
zone of the 2019 Ridgecrest earthquake and across surface traces of the Garlock fault (Catchings et al., 2020).
All the arrays consisted of three-component sensors and recorded continuously at 500 Hz for about 1 month after
the 2019 Mw7.1 mainshock. Here, we use data from two linear arrays A5 and B4 (Figure 1) to image the internal
structure of the Garlock fault. As pre-processing steps, we first demean and detrend the waveforms of teleseismic
and local earthquakes recorded by the two arrays. A bandpass filter between 0.5 and 20 Hz is then applied to
increase the signal to noise ratio (SNR). Data recorded by array A5, which crosses the surface trace of the Garlock
fault, are used in analyses of P-wave delay times (Section 3.1) and FZHWs (Section 3.2). Fault zone reflected
waves (FZRWs), involving P waves reflected by the Garlock fault and recorded at array B4, are utilized to infer
the subsurface geometry of the Garlock fault (Section 3.3).

3. Results
3.1. Delay Time Analysis of P-Wave

The delay time pattern of P or S waves with a near-vertical incident angle provides a first-order estimation of the
velocity structure beneath the recording array averaged over the top few kilometers (e.g., Ozakin et al., 2012; Qiu
et al., 2021). We only focus on P waves, although delay times of § waves have been analyzed before (e.g., Yang
et al., 2020), as the accuracy of S wave picking is considerably lower due to P-wave coda and radial anisotropy.
In this section, we measure P-wave delay times using teleseismic and local earthquakes recorded by array AS to
infer the velocity variation (e.g., across-fault velocity contrast) of the Garlock fault zone along the fault-normal
direction beneath the array.

For teleseismic earthquakes, we select events with Mw > 6.0, depth >50 km, and epicentral distances between
30° and 90°. Three teleseismic events (stars in Figure S1 in Supporting Information S1) with sufficient SNR
are found during the recording period of array A5 and included in the analysis. Following the procedure of Qiu
et al. (2021) used for the Ridgecrest rupture zone, we first truncate and align the teleseismic P waves according to
theoretical arrival times calculated using the IASP91 model (Kennett & Engdahl, 1991). Then, we cross-correlate
the early P waveforms between every pair of stations, correct for topography, and estimate the delay times of tele-
seismic P waves due to fault zone structures beneath array AS.

Next, we take advantage of the vigorous aftershocks in the 2019 Ridgecrest earthquake sequence. To ensure the
incoming P waves enter the fault zone beneath array A5 with a near-vertical incidence angle, ~100 aftershocks
(within the blue box in Figure 1) north of the recording array are selected for this analysis. Adopting the proce-
dure of Qiu et al. (2021), we measure the local P-wave delay times (e.g., Figure S2 in Supporting Information S1)
with the following steps: (a) pick the P-wave arrival time, 7; for station i and event j, via the STA/LTA algorithm
(Allen, 1978); (b) convert the arrival time to the average slowness s; by dividing the corresponding hypocentral
distance H, that is, s, = 7,/H;, and compute the array-mean slowness s; = ZZI s;/M with M being the total
number of stations; and (c) measure the delay time pattern due to local velocity structures beneath array A5 as
oty =(s;—s) H

Figure 2a shows the P-wave delay time patterns averaged over all analyzed teleseismic (in gray) and local (in
black) events. Both sets of results show consistently a larger P-wave delay time at stations south of the fault
surface trace and suggest that the Garlock fault separates two crustal blocks with different P-wave velocities
(lower in the southern block). Between the two distinctive crustal blocks, there is a ~300-m-wide transition zone
north (faster side) of the fault surface trace (rather than at the center). Consistent with observations for other
fault and rupture zones (e.g., Lewis et al., 2005; Qin et al., 2018; Qiu et al., 2021), this is likely indicative of
asymmetric rock damage generated by earthquake ruptures. Since the frequency is much higher for P waves from
local earthquakes (~10 Hz; Figure S2 in Supporting Information S1) than teleseismic events (0.5-2 Hz; Figure
S1 in Supporting Information S1), the local P-wave delay times (black dots in Figure 2a) provide an image of
the internal fault zone structure with much higher spatial resolution. Thus, we further identify a ~300-m-wide
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Figure 2. (a) Delay time patterns of P-wave averaged over all analyzed teleseismic (in gray) and local (in black) earthquakes.
Error bars denote + two standard deviations around the corresponding mean values. The gray dashed lines outline the
across-fault velocity contrast with a ~300-m-wide transition zone. The dashed boxes highlight a low-velocity zone (in red)
and two high-velocity zones (in green). (b) P waveforms of an example event (the star in the yellow box in Figure 1a) with
reliable fault zone head wave (FZHW) detections. Red stars denote the arrival time of the direct P-wave peaks (tpeak). The red
triangles represent the shifted peak times, 7., — 3774, with T being the dominant period of the early P waveforms and are
used to approximate the onset of direct P waves. The green line delineates the FZHW picks and At is given by the time
difference between the green and red curves. The red bar depicts the span of the low-velocity zone found in panel (a). Panel
(c) same as panel (b), but in the slowness domain.

low-velocity zone (red dashed box) and two narrow zones with faster velocity anomalies (green dashed boxes)
in Figure 2a. Detailed information about how the across-fault velocity contrast (black dashed line) and narrow
anomalous velocity zones (dashed boxes) are identified can be found in Qiu et al. (2021).

3.2. Fault Zone Head Waves

A sharp across-fault velocity contrast produces FZHWSs, which are refracted phases propagating exclusively along
the fault interface. Compared to the direct P waves, FZHWs have lower amplitude and dominant frequency and
are the first-arriving phase only when receivers are on the slower side of the fault within a critical fault-normal
distance (Ben-Zion, 1989, 1990). FZHWs also have a different horizontal particle motion than the direct P waves
(e.g., Bulut et al., 2012). When FZHWs are the first-arriving phase, the differential time between them and direct
P arrivals, Aty,;,, depends on the source and receiver locations (e.g., Ben-Zion & Malin, 1991). Let d_ and d, be
the fault-normal distance of the earthquake and receiver, Atg,, decreases if either d; or d, increases (Share &
Ben-Zion, 2016). The detection of FZHW utilizes some or all these features and often focuses only on record-
ings of close-to-fault events and stations to increase Aty (and thus the detectability). If both d; and d, are much

smaller than the hypocentral distance R_, the differential time is approximately given by

sr?

Atpp = Ry, - Aa/a?, (1)

where Aa and «a are the differential and average velocities, respectively (Ben-Zion & Malin, 1991). Equation 1
can be further simplified to be
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Atpp & 1 - tp, @)

where 7 and 7, denote the across-fault velocity contrast (*Aa/a) and the direct wave arrival time (*R /),
respectively.

Since S-type FZHWs (i.e., S waves refracted along the fault interface) are much more difficult to detect and verify
due to P-wave coda and radial anisotropy, we only focus on the P-type FZHWs. We first apply an automated
phase picker (Ross & Ben-Zion, 2014) to detect candidate FZHWs in P waveforms recorded by array AS for
events sufficiently close to the Garlock fault (yellow rectangles in Figure 1a). Then, we further examine each P
waveform with FZHW detection and confirm that the first-arriving emergent phase does have a particle motion
polarization different from the later impulsive arrival (e.g., Allam et al., 2014). Finally, we visually inspect P
waveforms recorded at the entire array for each candidate event that passes these selection criteria and verify that
only stations on one side of the Garlock fault show FZHWs.

Figure 2b shows P waveforms for an FZHW-generating candidate event less than 1 km away from the Garlock
fault that passes all selection criteria. Clear FZHW:s are observed ~0.2 s before direct P waves and only at stations
south of the surface trace, which is consistent with the results of delay time analysis that P waves travel slower
in the southern crustal block (Figure 2a). Similar FZHW detections are found in recordings of three nearby
events (Figure S3 in Supporting Information S1). In contrast to FZHWs generated at the edge of fault damage
zones (i.e., Atg,, decreases rapidly with fault-normal distance; Qiu et al., 2017), less than a 10% decrease in
Aty is observed within the southern part of array A5 (Figure 2b). We also detect FZHWSs generated by events
~3—4 km away from the Garlock fault but with much smaller Az, (e.g., <0.1 s in Figure S4b in Supporting
Information S1). These observations further confirm the reliability of the FZHW detections and the existence of a
sharp velocity contrast across the imaged section of the Garlock fault with an average n of ~5% in the top ~8 km
(~0.2/4; Figure 2b, Equation 2). We do not find any FZHWs in P waveforms from events southwest of array AS,
suggesting the sharp velocity contrast across the Garlock fault between arrays AS and B4 likely does not extend
further west beyond where the surface trace bifurcates (Figure 1a).

3.3. Kirchhoff Migration of Fault Zone Reflected Waves

The sharp velocity contrast across the Garlock fault not only generates FZHW:s but also acts as a reflection inter-
face. While imaging the rupture zone of the 2019 Mw7.1 Ridgecrest earthquake, Qiu et al. (2021) found coherent
secondary arrivals between P and S arrivals in recordings of array B4 (e.g., Figures 3b and 3c). They attributed
these secondary phases to P waves reflected by the Garlock fault, as the observed arrival times match well
with the prediction (blue curve in Figure 3b). Here, we further validate that these secondary arrivals are indeed
FZRWs by comparing the back-azimuths calculated via raytracing (e.g., blue arrow in Figure 3a) and measured
from the particle motion polarization analysis of the FZRWs recorded at station B444 in Figure S5 in Supporting
Information S1. In total, we identify seven events (circles and the star in Figure 3a) with high-quality FZRWs
recorded by array B4 with arrival times matching well with the prediction from ray tracing (Figure 3b, Figure S6
in Supporting Information S1).

The arrival times of reflected waves are sensitive to the location of the reflector and are often utilized to image
subsurface interfaces with sharp impedance contrast. Here, we adopt the well-developed Kirchhoff migration
method (Schneider, 1978; Sheehan et al., 2000) to image the subsurface geometry of the Garlock fault using
the FZRWs shown in Figure 3b and Figure S6 in Supporting Information S1. For each event, we (a) first apply
a tapering window around high-quality FZRWs and compute the backward wavefield by back propagating the
tapered FZRWs to each image point; (b) then calculate the forward wavefield by placing a source wavelet at the
event origin time and hypocenter location; (c) correlate snapshots of these two wavefields at each time step and
integrate in time the wavefield correlations to get the initial image /(x,y,z); and (d) compute the final image as the
square of the envelope function of the initial image /(x,y,z) normalized by its maximum value. We note that both
the forward and backward wavefields are calculated by solving the eikonal equation using the regional velocity
model CVM-H15.1 (Shaw et al., 2015). Figure S7 in Supporting Information S1 shows the final migration results
in the map view at depths between 2 and 7 km.

Figure 4 shows the final migration image averaged over all seven events in the map view at 4 km depth (Figure 4c)
and along a certain meridian (Figure 4d). Due to smearing caused by the limited spatial distribution of source
and receiver, nonzero values are also seen in the image for areas that are not covered by the propagation paths
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Figure 3. P waves reflected by the Garlock fault recorded at array B4. (a) Location map of array B4 (triangles), fault surface
traces (black lines), and events (star and circles) that generate fault zone reflected waves (FZRWs). The color of each event
and in the background indicate the focal depth and P-wave velocity (Vp) of the CVM-H15.1 averaged over 2—15 km depth,
respectively. The square denotes the effective source location for the FZRWs of the event shown as the star. The black and
blue arrows delineate propagation paths calculated via ray tracing for the direct and reflected P waves recorded at station
B444 (in green) in map view. (b) Vertical component waveforms of the event shown as the star in panel (a). Stations with
clear FZRWs between P and S arrivals (dashed curves) are shown as red triangles in panel (a). The blue curve denotes the
synthetic arrival times of the FZRWs if a constant Vp (~5.6 km/s) and a vertical bimaterial Garlock fault are assumed. (c)
Recordings of all three components at station B444. P and FZRW denote synthetic arrival times of the direct P-wave and the
reflection from the Garlock fault.

of FZRWs. Following large values (e.g., >0.5) of the image near the surface trace, we delineate the location of
the Garlock fault as the red bar within the depth range (3—6 km) that the FZRWs are sensitive to. The migration
analysis suggests that the Garlock fault in the vicinity of array B4 is a near-vertical interface right beneath the
mapped surface trace with a sharp impedance contrast extending to at least ~6 km depth.

4. Discussion and Conclusions

We image several key structural components of the central Garlock fault zone, with high spatial resolution of
~100 m and less, including low- and high-velocity zones and a large-scale bimaterial interface. Consistent with
the CVM-15.1 regional velocity model (colors in Figure 4a), the imaged section of the Garlock fault separates
two distinctive crustal blocks with a lower P-wave velocity (Vp) in the south. However, our results indicate unam-
biguously that the velocity contrast involves a sharp bimaterial interface rather than a gradual contrast zone. The
detection and analysis of FZHWs demonstrate that the bimaterial interface is continuous along the section of the
Garlock fault between arrays AS and B4. The bimaterial interface produces clear P-wave delay times at array AS
(Figure 2a), while analysis of FZRW:s indicate a vertical interface with a strong impedance contrast south of array
B4 (Figures 4c and 4d). The migration of FZRWs from the examined earthquakes implies that the Garlock fault
is near-vertical to a depth of at least 6 km (Figure 4c).

The results indicate an average 5% contrast of Vp across the Garlock fault over the propagation distance and
depth section between the events and arrays (Figure 2b). The depths of events that generate FZHWs imply that
the bimaterial interface extends to at least 8 km (Figure 1a). The sense of velocity contrast and left-lateral motion
across the central Garlock fault suggest a preferred propagation direction of subshear earthquake ruptures to the
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Figure 4. Results of fault zone imaging for the Garlock fault. (a) Location map of arrays B4 and A5 (triangles) and fault
surface traces (black lines). The background color illustrates the map of average P-wave velocities (Figure 3a). (b) Zoom in
map around array A5 with the dashed curve representing the array configuration. The velocity contrast across the Garlock
fault is labeled, with white circles indicating the span of the transition zone. The red and green triangles highlight stations
within the narrow low- and high-velocity zones, respectively. Results for the Kirchhoff migration of fault zone reflected
waves observed in Figure 3b and Figure S6 in Supporting Information S1 are shown in panels (c and d) at 4 km depth and
along a certain meridian (blue dashed line), respectively. The red bar denotes the bimaterial Garlock fault interface inferred
from the migration image.

east-north-east, and an opposite preferred direction for supershear ruptures (Aichele et al., 2022; Andrews &
Ben-Zion, 1997; Shi & Ben-Zion, 2006; Weertman, 1980, 2002). The velocity contrast interface likely does not
extend continuously beyond array A5 in the southwest, as FZHW detections were not found for events southwest
of array AS.

In addition to the across-fault velocity contrast, the P-wave delay time analysis reveals a ~300-m-wide transi-
tion zone, a ~300-m-wide low-velocity zone, and two narrow high-velocity zones in structures beneath array
AS (Figures 2a and 4b). The location of the transition zone (white circles in Figure 4b) matches the theoretical
expectation of asymmetric rock damage existing primarily on the side of the fault with higher seismic velocities at
depth (e.g., Ben-Zion & Shi, 2005). Despite the mismatch in exact locations, a similar pattern of rock types (rhyo-
lite and granodiorite) correlates with the spatial distribution of low- and high-velocity zones (triangles). These
narrow zones are likely representative of shallow materials and are consistent with no fault zone trapped wave
detections in the data recorded by array AS. The lack of trapped waves likely indicates the fault zone beneath the
array is too heterogeneous to generate trapped waves (e.g., Lewis & Ben-Zion, 2010).
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The polarity and amplitude of direct and reflected waves are sensitive to the impedance contrast across the
reflection interface and may be used to constrain further the across-fault velocity contrast. However, the relative
polarity and amplitude ratio between the two phases depends on various additional factors, such as the focal
mechanism and attenuation, and are left for future studies. A future study may also use the observed direct
and FZHWs to derive information on the depth variation of the velocity contrast across the Garlock fault (e.g.,
Ben-Zion et al., 1992). We note that reflected S waves are also observed in recordings of array B4, but we exclude
them from this study as the SNR is low due to P-wave coda and P-to-S conversions.

The key results of this study and their relevance to various topics are:

1. The inferred velocity contrast can produce statistically preferred rupture propagation directions of earthquakes
(to the east-north-east for standard subshear ruptures and to the west-south-west for supershear ruptures) on
the imaged section of the Garlock fault. This may influence significantly the spatial distribution of the radiated
seismic waves and sequences of earthquakes on the fault (e.g., Abdelmeguid & Elbanna, 2022; Ampuero &
Ben-Zion, 2008; Brietzke et al., 2009; Shlomai & Fineberg, 2016).

2. The bimaterial interface is continuous along the imaged section of the fault but likely terminates at some point
southwest of array AS. This change in the fault interface properties can arrest ruptures and affect the interac-
tions between the Garlock fault and the SAF (e.g., Brietzke & Ben-Zion, 2006; Share & Ben-Zion, 2016, 2018).

3. The imaging results provide key information for derivations of source properties of earthquakes on the central
Garlock fault (e.g., McGuire & Ben-Zion, 2005; McNally & McEvilly, 1977; Oppenheimer et al., 1988),
and have implications for the seismic wavefield generated at significant distances from the fault (e.g., Fuis
et al., 2012; Schliwa & Gabriel, 2022; Yeh & Olsen, 2022).

While the obtained imaging results cover a limited section of the Garlock fault, the high-resolution information
(near-vertical dip, sharp velocity contrast, and imaged local low- and high-velocity zones) provide strong bench-
marks for interpretation of regional velocity models in this area (e.g., Tong et al., 2021), and future imaging of the
Garlock fault zone using distributed acoustic sensing (Atterholt et al., 2022) and other techniques.

Data Availability Statement

Data described in this paper are available from the IRIS Data Management Center (https://ds.iris.edu/mda/3J/).
Detail of array data acquisition is available from Catchings et al. (2020). The geologic data shown in Figure 4b
were obtained from the USGS website (https://mrdata.usgs.gov/geology/state/state.php?state=CA).
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