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INTRODUCTION

The Coso Range is one of a series of geothermal-volcanic areas along
the Sierra Nevada front. It lies in the extreme southwest corner of the
Basin and Range physiographic province, just east of the southern Sierra
Nevada and 50 km north of the Garlock fault (Figure 1). Unlike the
elongate ranges common to the Basin and Range province, the Coso Range is
a nearly circular uplift that consists of a thin discontinuous veneer of
late Cenozoic volcanic rocks overlying a Mesozoic basement of granitic
and metamorphic rocks similiar to those found in the adjacent Sierra
Nevada (Duffield et al., 1980). Basin and Range faulting contemporaneous
with the volcanism has divided the range into horsts and graben,
expressed topographically as small ranges and interior basins. A more
complete description of the geology is available in the papers by Bacon
et al. (1980), Duffield et al. (1980) and Duffield (1975).

SEISMOGRAPH NETWORK AND DATA ANALYSIS

A seismograph network (Figure 1) was established in the Coso Range as
a part of a geophysical and geologic study to evaluate the geothermal
resource potential of the Coso Range volcanic system. These stations
were operated continuously except for a 14 week period during the spring
of 1977, when six of the original stations were turned off and 27
temporary stations of the USGS CENTIPEDE seismic array (Reasenberg et
al., 1977) were operated. In October of 1977, seven of the original
stations were removed and the remaining nine stations were incorporated
into the regional USGS seismograph network. Operational data for the
Coso Range seismograph stations are shown in Table 1.

The electronics of the Coso seismograph network was similiar to that
of the Central California Network. All stations had vertical-component
seismometers with a free period of 1 second. The standard USGS
amplifier-VCO electronics package (Lester et al., 1976) was modified
slightly to change the high-frequency cutoff from 30 Hz to 40 Hz. The
seismic data were telemetered to Menlo Park, California, and recorded on
both 16-mm Develocorder film and magnetic tape.

Initial data processing consisted of scanning the films and then
timing the P-arrivals for selected events. Because the quality of the
film record was exceptionally good, all timing was done directly from the
film. Comparisons between the film time picks and time picks made from
magnetic tape playbacks (2.5cm=1sec) showed that the timimg difference
between the film and playback picks was less than +0.05 seconds.

During the first six months of analysis, when a complex pattern of
seismicity was being outlined by the located events, small events with
coda lengths down to 5 seconds were routinely read to help define this
pattern. For the remainder of the two year period, the coda cutoff was
increased to approximately 10 seconds. The S-wave arrivals were timed
whenever they appeared to be distinct but were not used in the final
determination of hypocenters reported here. The S - P times were
examined to ensure that any observed hypocentral trends were not a mere
artifact of the location routine. The P-wave and S-wave arrivals at the
nearby CLC (CalTech) and DAC (Sandia) stations (Figure 1) were
occasionally used to improve the locations for events near an edge of the
network.
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Magnitudes were calculated using the coda-length-magnitude relation
developed for central California (Lee and Lahr, 1975). The coda-length
magnitudes for events with m > 2.0 were within +0.2 magnitude units of
the amplitude magnitudes calculated by CalTech at station CLC. This
agreement was deemed adequate for this present study, and no special
effort was made to develop a local magnitude scale for the Coso Range.

All earthquakes were located using a revised version of HYPOT1 (Lee
and Lahr, 1975). The velocity model used to locate the events (Table 2)
was developed from both refraction data and a study of local earthquake
traveltime residuals (Weaver and Walter, 1980). As noted by Weaver and
Walter (1980), the station-corrected traveltime residuals are very small,
averaging less than +.05 sec. If an event location showed a large
root-mean-square time residual ( >0.10 seconds), large individual station
residuals ( >0.10 seconds), or large calculated location errors ( >5 km),
the arrival times were re-read. A catalog of the HYPO71 event locations
is presented in Appendix A.

GENERAL SEISMICITY

A summary plot of the total seismicity located by the Coso Range
network from September 1975 through September 1977 (4216 events, Plate 1)
shows that within the Coso Range, arms of seismicity radiate outward from
Sugarloaf Mountain, the center of the rhyolite field. Some arms are
composed of discrete linear zones of activity. Other arms are composed
of scattered clusters of activity. Most of the seismicity falls within a
general northwest trend across the range. Note that the seismicity along
the Sierra front is considerably less than that in the Coso Range. A more
complete description of the spatial and temporal development of the
seismicity is available in the paper by Walter and Weaver (1980).
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Figure 1. Seismograph stations operating in the vicinity of the Coso
Range, Califarnia during the period September 27, 1975 to September
30,1977. Stations NMC,RCW,CGS, and CFW define the corners of the USGS
Coso Network. CLC, CWC, and ISA are regional Cal Tech stations. DAC is a
Sandia Carporation station. BMT is a regional USGS station telemetered to
Cal Tech.



Tible 1
Stn Lat Lon Elev
N W (m)
NMC 35 50.57 117 54.29 951 27
MFS 36 06.03 117 51.30 1524 27
JRW 35 59.70 117 49,20 1387 27
SMW 36 01.17 117 50.72 1113 27
DKN 36 03.13 117 u48.56 1341 27
RVC 36 00.47 117 53.42 1066 27
CPT 36 04.26 117 51.01 1494 27
DTE 36 05.82 117 55.52 1143 27
HPH 36 06.38 117 57.00 1160 19
CGS 36 11.41 117 37.39 1676 27
RCW 35 57.04 117 38.89 945 27
CSS 36 01.58 117 46.01 1143 27
VPE 35 56.98 117 49,02 1460 27
CBH 35 59.38 117 u45.01 884 27
HWS 36 06.30 117 U45.67 1448 27
BCH 36 03.28 117 43.74 1265 27
CFW 36 12.50 117 54.23 1372 27
Table 2 Layered velocity
Velocity Layer Thickness
(km/sec) (km)
3.5 0.2
4.8 0.8
5.6 2.0
6.0 9.5
6.3 12.0
7.8 half-space

Station data, Coso Range

In Operation
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Appendix A

Catalog of Earthquakes
HYPO71 Summary Card Locations
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