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Introduction

In July, 1986, the United States Geological Survey (USGS) conducted a
selsmic refraction/reflection survey in northern Nevada as part of the Program
for Array Seismic Studies of the Continental Lithosphere (PASSCAL) Basin and
Range Lithospheric Seismic Experiment. The ma jor purposes of the experiment
were to Investigate the uncertainities in the crustal and upper-mantle
velocity structure (reviewed by Catchings, 1987), to investigate differences
between the interpretations of previous wide—angle (Eaton, 1963) and
vertical-incident (Klemperer and others, 1986) seismic studies, and to enhance
existing reflection and refraction data in that region.. Explosions fired on
the nights of July 22, 25, and 29, were recorded by 120 vertical-component
USGS selsmic cassette recorders (SCR's), 40 three—component recorders, and a
396 channel selsmic reflection array by participants from 17 universities and
goverament institutions. This report is a compilation of the
vertical-component seismic refraction data collected by the USGS during this
survey,

Description of the Survey

The survey conslsted of a 200-km~long NE-SW trending strike profile and am
Intersecting 280-km-long NW-SE trending croas profile (Fig. 1). Seismic
gources were generated by a total of 26 explosions, which were detonated in
20-cm diameter borehecles at depths ranging from 45 to 70 meters. Explosions
were generated by 225 to 2700 kg of ammonium nitrate explosive. Shot times,
locations, sizes are listed in Table 1. Seismic recorder sites, shown in map
view on figure 1, are also listed by latitude and latitude on Table 2.

The vertical-component data from the NE-SW profile were recorded in one
deployment (deployment 1), which extended from Winnemucca, Nevada to southeast
of Fallon, Nevada. A total of 130 vertical-component recorder sites were
occupled (locations 101-230, Table 2) with an average spacing of 1.5 km. For
deployment 1, in-line shots were fired from shotpoints 4, 8, 9, 10, and 11.

In addition, a fan shot was fired from shotpolnt 1. Shotpoints 8 and 11 were
each fired twice.

Vertical-component data from the NW-SE profile were recorded in two
separate deployments (deploymenta 2 and 3; locations 301-412, 501-618, Table
'2). The entire profile extends from near Gerlach, Nevada to the Monitor Range
with seismic recorder spacing ranging from 0.9 to 1.4 km. The westernmost
deployment, deployment 2, extended from shotpoint 1 (Gerlach) to shotpoint 4
(Buena Vista Valley) and consisted of six shots in-line shots (shotpoints 1,
2, 3, 4, 12 (4a), and 13 (4b)) over the recording array, two offset shots
(shotpoints 5 and 7), and a fan shot (shotpoint 8). The easternmost
deployment, deployment 3, extended from shotpoint 4 to shotpoint 7 (Monitor
Valley) and also consisted of six in-line shots (shotpoints 4, S5, 6, 7, 14
(4c), and 15 (4d4)) over the selsmic array, two offset ghots (shotpoints 1 and
3), and a fan shot (shotpoint 8),.
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Instrumentation and Fleld Operations

prior to the data acquisition phase of the experiment, vertical-component
recorder sites (Table 2) were surveved using USGS (1:24000) urthophﬂtugra?hs
and (1:24000 and 1:62500) topographic maps. During each deployment, station
locations were resurveyed by the observer crew for accuracy., Combined errors
in elevation and geographic locations are estimated to no more than +25

metere.

Explosive sources were detonated by automated shooting systems, described
by Healy and others, 1982, on the night of each deployment, The blasting
cap-break, WWVB time code, and IRIG E time code from a USGS master clock were
recorded on a KiowaIM paper strip chart recorder. Because the master clocks
drift about 1 millisecond per week, they were synchronized in the field to
National Bureau of Standards clocks with a Kinemetrics Truetime™ portable
gatallite reciever/clock, accurate to 1.5 milliseconds. Shot times were
picked from the paper record to within an estimated accuracy of 2

milliseconds.

prior to each set of shots, USGS observers deployed 120 SCR's (Healy and
others 1982) and 20 3-component GEOS (General Earthquake Observation System)
recorders (Borcherdt and others, 1985). Each SCR contained a 2-Hz
vertical-component velocity transducer geophone, which was oriented and buried
during deploymentation of the recorder. OQutput from the geophone was sent
through three parallel amplifiers, each with an ad justible attenuation
gsetting. The three amplified seismic signals, a fixed reference frequency,
and an {nternally generated time code were recorded as a multiplexed signal in
analog form on a 30-minute cassette tape (Fig. 2). FEach SCR contained a USGS
time code generator and memory board, which 1s programmable for up to ten
seperate recording times, Prior to each recording time, a pre-~programed
microprocessor in the seismic recorder performed a geophone release test, an
amplificatian check, and a calibration sequence consisting of a 10-Hz sine
wave with amplitudes ef 1, 10, 100, and 1000 microvolts RMS. The input signal
results in a Tecording system with a displacement response peak of about 26 Hz
and velocity response peak of abeut 6 Hz (Fig. 3; Dawson and Stauber, 1986,

Before each deployment, recording times were programmed into the SCR's,
amplifierl attenuations were set, and the SGR chronometer was set with a master
reference clock, After the SGR's were retrieved, chronometer drifts were
measured relative to the master clock,



Data Reduction

Information pertaining to shot times, SCR locations, amplifier attenuation
settings, chronometer drifts, and SCR performance was entered inte a
microcomputer and stored on a floppy disk. Chronometer drifts were calculated
assuming a linear drift between the time the chronometer was set and the shot
time. The analog seismic data were digitized for a total of 20 seconds at a
sampling rate of 200 samples/second. Digitization began at time: T = shot
time - Tyyp + distance/6.0 km/s.

A list of Tpy, (in seconds) is given below for each shot.

Shot Tpin(s) Shot Tpin(s) Shot Tpin(s)
1 =2 9 =2 18 -2

2 -2 10 -3 19 -2

3 -3 11 -2 20 -2

4 -3 12 -6 21 -6

5 -3 13 -2 22 -2

6 -3 14 -2 23 -2

7 -3 15 -2 24 -3

8 0 16 ~2 25 -2
17 -2 26 -2

Amplifier calibrations for each recorder were digitized and data from the
highest gain, non-clipped channel were selected. The digitized data were
checked for errors in the timing, station location, and attenuation settings
before a final version of the data was stored on 9-track magnetic tape,
Information pertaining to instrument location, distance, azimuth, attenuation,
and SCR performance for each shot is given in Appendix A,

For deployment 1, vertical-component GEOS data (Appendix B) were merged
with the SCR data. Prior to merging, the GEOS data were filtered by a 50-Hz
low pass filter and decimated to 200 samples/gsecond, the sampling rate used
for the SCR's, a complete presentation of the GEOS data for the PASSCAL
experiment ig given in a separate report (Dietel and Borcherdt, 1987), &
comparison of the amplitude response of the SCR data and the GEOS data is
given in Appendix C,

Record Sections

Record sections for each shot (Figures 4 through 29) are plotted with
amplitudes normalized to a common value for each trace and at a reduction
velocity of 6,0 km/s. Negative distances indicate recorder sites south of
each shotpoint along the NE-SW profile and east of each shotpoint along the
NW-SE profile. Traces for the fan shots are plotted at distances relative to
shotpoint 11 for the NE-SW profile (shot 4), and shotpoint 1 for the NW-SE
profile (shots 15 and 19).




Archive Tape

Data included in this report are available on SEGY-formatted magnetic
tapes (1600 BPI density; see Appendix D) from the followling:

IRIS, Data Management Center

Incorporated Research Institutions for Seismology
1616 N. Ft. Myer Drive, Suite 1440

Arlington, Virginia 22209
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‘ { CALIBRATION DIGITAL CONTROL
SIGNAL [
p
SEISMOMETER SPLITTER B |
il |
| <l TCG MEMORY j
AMPLIFIER
v v v] [F g
C C | C S M
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Figure 2, Schematic diagram of the seismic cassette recorders,
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Figure 9: Record Section from Deployment 1
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