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Selsmicity and Focal Mechanisms for the Southern Great Basin
of Nevada and California: 1987 through 1989

Abstract

For the calendar year 1987, the southern Great Basin seismic network (SGBSN) recorded about
820 earthquakes in the southern Great Basin (SGB). Local magnitudes ranged from 0.2 to 4.2
(December 30, 1987, 22:50:42 UTC at Hot Creek Valley). Five earthquakes epicenters in 1987
within the detection threshhold of the seismic network are at Yucca Mountain, the site of a potential
national, high-level nuclear waste repository. The maximum magnitude of those five earthquakes
is 1.1, and their estimated depths of focus ranged from 3.1 to 7.6 km below sea level. For the
calendar year 1988, about 1280 SGB earthquakes were catalogued, with maximum magnitude 4.4 for
an Owens Valley, California, earthquake on July 5, 1988. Eight earthquake epicenters in 1988 are at
Yucca Mountain, with depths ranging from three to 12 km below sea level, and maximum magnitude
2.1. For the calendar year 1989, about 1190 SGB earthquakes were located and catalogued, with
maximum magnitude equal to 3.5 for an earthquake about ten miles north of Las Vegas, Nevada,
on January 9. No Yucca Mountain earthquakes were recorded in 1989. An earthquake having a
‘well-constrained depth of about 30 km below sea level was observed on August 21, 1989, in eastern
Nevada Test Site (NTS).

The greatest concentration of SGB earthquakes in a small area during the three years 1987
through 1989 occurred at the Reveille Range (Reveille Peak quadrang’z), about 115 km north of
Yucca Mountain. Other concentrations of seismicity were observed at Rock Valley (southern Nevada
Test Site), Pahranagat Shear Zone, Sarcobatus Flat, Gold Flat, and in the Grapevine Mountains.
Seismicity near Boulder City, Nevada and Lake Mead produced very modest structural damage at
Boulder City. The magnitude 3.5 earthquake in January, 1989, near Las Vegas, Nevada, resulted in
a few cracked windows at Las Vegas, the only other case of damage being reported from earthquakes
in the southern Great Basin for that three-year period.

Focal mechanisms from thir*y-one SGB earthquakes are presented in this report. The solutions
range from normal slip or oblique slip to strike slip, with a few having sub-horizontal nodal plznes.
Tension axes for most SGB earthquake focal mechanisms cluster in the northwest-southeast direc-
tion, and tend to display sub-horizontal angles of inclination. Alternate focal mechanism solutions
resulting from different assumed hypocenters demonstrate that, in some instances, the current seis-
mographic network cannot provide unambiguous focal mechanism solutions, even for some of the
magnitude > 3 earthquakes. This is because the focal mechanism is dependent on depth of focus,
which is often a poorly resolved parameter.

Examination of travel-time delays for P waves from NTS nuclear tests indicates a strong 180°
azimuthal pattern, especially for data from Rainier Mesa and western Yucca Flat tests. This pattern
could be the signature of stress-induced and/or crack-induced azimuthal velocity anisotropy, or
alternatively, of a high-speed body having a Jongitudinal axis oriented approximately north 10°
east to south 10° west, possibly the lower carbonate aquifer. Whatever the source, delays have no
significant correlation with distance, probably indicating the presence of localized tectonic or geologic
anomalies (radius < 50 km) rather than a regional feature.

Introduction

The SGBSN, one of several regional seismographic networks operating in the Great Basin, has
monitored local seismicity and has recorded arrivals from regional and teleseismic earthquakes con-
tinuously since August, 1978. 54 permanent stations were in place by mid-1981, including a dense
sub-array at Yucca Mountain, Nevada. Preliminary hypocenter listings and seismicity data anal-
ysis from Jdata collected by the SGBSN for the period August, 1978 through December, 1986, are
presented in Rogers and others (1987) and Harmsen and Rogers (1987). This report is an adden-
dum/update to those reports. A broad-scope review of the seismotectonics of Nevada is available ir
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Rogers and others (1991), where contemporary SGB and other seismicity data are discussed in the
context of the Cenozoic deformation of the Great Basin.

The SGBSN was initially composed entirely of vertical-component seismographic stations. Eight
horizontal-component seismographs were added in 1984, and a vertical-component seismograph south
of Boulder City, Nevada, was added in August, 1988. Figure 1 shows the seismic station locations and
major physiographic structures discussed below. Appendix E lists station parameters. References to
individual stations in the text below will be in bold font.

The primary purpose of the network is to investigate the seismotectonic environment in the
immediate vicinity of Yucca Mountain, Nevada, the potential site of a high-level, national nuclear
waste repository. Alsc, the network provides information on seismicity at greater distances, out to
about 160 km radial distance of Yucca Mountain. Seismic signals from the network are continuously
telemetered to the USGS data processing center in Golden, Colorado, where preliminary hypocenter
determination is performed, along with research on focal mechanisms and faulting, on fluid-induced
seismicity, on attenuation of seismic waves, on velocity structure, on crustal strain in the southern
Great Basin, and other topica having relevance to the Yucea Mountain Project.

Operation of the seismic network is funded under an interagency agreement with the Department
of Energy, which provides Quality Assurance regulations for the collection, analysis, interpretation,
reporting and archiving of data. Digital, event-oriented SGBSN data (seismograms, station data,
and 30 on)-are permanently archived on magnetic tapes, ard a nearly continuous record of anaiog
SGBSN data is 2lso maintained on 16 mm develocorder film. Because seism.. data in the SGB come
from sources and crustal paths that exhibit large degress of geologic variability, with many details
that are simply unknown, the hypocenters and analyses that are presented in open-file format must
be considered preliminary. Uncertainty in many reported parameters, such as those associated with
earthquake location and focal mechanism, is in most cases substantial and difficult to completely
quantify. In this report, consequences of uncertainty are explicitly addressed by offering alternate
hypocenters and focal mechanisms that are of comparable “goodness-of-fit” within the context of the
simplified geologic models invoked to varametrize the earth. Since a possible consequence of this high
level of ambiguity is that permissable licensing uncertainties about the seismotectonic component of
the geologic system may be exceeded, as stipulated in 40 CFR Part 191, the U.S.G.S. response is to
increase the density of seismic station coverage of southweste-n Nevada during the next few years,
with the expectation of reducing parameter estimate uncertainties for much of the recorded local
seismicity.
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Callvration procedures and results

A complete discussion of the technical procedures used in field calibrations of SGBSN stations
is presented in the Quality Assurance document, YMP-USGS Seismic Procedure 11. Seismometers
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are visited and calibrated every six months, or as needed. A station calibration is deemed acceptable
when the amplitude response of a seismographic system lies within a +30% range of a nominal
response, in the frequency band 2 < f < 10 Hz. In practice, seismographs with Teledyne-Geotech
S13 seismometera generally display responses within £10% of their nominal (theoretical) values
in the frequency band 0.1 < f < 20 Hz during field calibrations. Seismographs with Mark L4C
seismometers generally display responses within £20% of their nominal values in the frequency band
1 < / <10 Hz. Whenever measured responses deviate beyond the prescribed limits, a notation is
made in a log of station calibrations, the field technicians are informed, and maintenence is performed
on the defective component(s). The system is then recalibrated until its amplitude response falls
within the prescribed limits. Calibration results are not currently used to correct or modify amplitude
data scaled from SGBSN seismograms in order to estimate SGB earthquake magnitudes.

An upgrade seismic network, composed primarily of three-component S13 seismographs with
much wider dynamic range than the current network, and digital satellite telemetry, is currently
being deployed in the SGB. This network is expected to provide a more accurate measure of ground
vibrations than the current network.

Preliminary hypocenter determination for SGB earthquakes and explosions

Earthquakes, explosions, and low-coda-frequency seismic phenomena (e.g., some cavity collapses
and some nuclear detonation aftershocks) occurring in the southern Great Basin are located with
HYPOT71, and listed in Appendices A, B, and C, respectively. The SGB velocity models and other
pertinent parametcr information are listed in Append'x F. HYPOT1 (Lee and Lahr, 1975) employs
several iterative algorithms, some of which perform forward modelling; i.e., ray tracing in a simplified
geologic medium te determine T, the computed source-to-station travel time. Others perform inverse
modelling, in which a trial hypocenter is assumed at some pooition, and new solutions are found that
move the trial hypocenter in a direction that reduces the root-mean-square travel-time residual,

RMS. The definition of RMS is,

1 N
RMS = sqrt(~ 3 " wi(T, - T.)%),

where n is the number of phase arrival time readings used in the determination (as discussed below,
approximately 20% of the arrival time picks are not used in the final location), T, is the “observed”
source-to-station travel time (scaled arrival time — computed origin time) and w, is the computed
weight for the sth reading, with }_, w; = n. Ideally, iterations towards a final solution continue until
no significant reductions in RM S can be achieved by further adjustments. The directions/amplitudes
of adjustments are determined by a Newton-Raphson scheme, known to seismologists as Geiger's
method. In the absence of “noise” or errors in the velocity model, or in the data, the method is
both fast and accurate. Even in the presence of moderate Gaussian-distributed noise in the data,
the method continues w0 perform satisfactorily. In the real world, however, pitfalls of the method
are known to exist. One shortcoming of the iterative scheme is that it is apt to converge to a local
minimum of the RMS function, rather than the global minimum, depending on the initial trial
hypocenter, (zo, yo, z0). To partly ameliorate this problem, hypocenters for all earthquakes reported
in Appendix A were relocated using different values of zo = 0.0,7.0, and 12.0 km below sea level,
respectively, selecting for reporting here the final iterate (zs,yy,2;) having the minimum RMS
residual. In the catalog, immediately following the two letter grades, the hypocenter is tagged with
the letter “Z,> “S,” or “T,” depending on whether the solution having the minimum RMS was
derived from iterations having starting depth of zero km, seven km, or twelve km below sea levzi,
respectively.

If different final iterates yield the same RMS residual (+0.005 sec), the hypocenter corresponding
to the initial 2z = 7.0 starting depth is selected for publication. This selection process may appear
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arbitrary, but statistically, has little effect on the overall depth-of-focus distribution. We define
RMS(k) = RMS|zo = k km, and similarly, depth estimate, z(k), and standard error in depth
estimate, stz(k). We investigated the percentage of hypocenters listed in Appendix A, below, that
were derived from zo = 7 or 12 km iterations, but which also have competing solutions within s 10%
of the sampled travel time residual minimum, RMS(0) — RMS(k) < max(0.01, 0.1 min(RMS(k)))
sec, k = 7 or 12 km. For the hypocenters of 1987, 570 hypocenters met this criterion. However, all
but 92 of those 570 had the property that the depth estimate, 2(0), was within one standard error
in depth of the reported depth estimate, |z(k) — 2(0)| < stz(k). Of the remaining 92, 49 competing
depths were within two standard errors, |z(k)— z(0)| < 2stz(k) (case A). The remaining 43 competing
depths were greater than two standard errors from the reported depth of focus, |z(k)—2(0)] > 2stz(k)
(= 5% of the catalog, case B). In Appendix A, hypocenters having misleadingly low stz estimates
are flagged by a + sign to the right of stz for case A, or by ++ for case B. This procedure conforms
to the tradition of providing point estimates for hypocenters in preliminary seismicity catalogs,
but explicitly acknowledges cases where depth-of-focus uncertainty is clearly underestimated by
HYPO71’s standard error statistics.

A more comprehensive solution than that outlined above would describe the volume where the
RMS function (or a similar function) approximately attains its minimum. In general, it is emphat-
ically not the case that the point estimate + one standard deviation is a reliable estimate of that
volume, whether using HYPOT1 or any similar leas-squures software for hypocenter determination.
One source of “undeserved optimism” regarding error estimates is that their statistical determination
is based on the local behavior of RMS, which in some instances may display a steep-flanked trough
at a depth corresponding to a local minimum, but which may display a broad, featureless minimum
at another competing depth. In other instances the standard error estimate for focal depth may be
unrealistically large, as occurs when the hypoconter locates in the immediate vicinity of the deepest
sampled layer interface in the earth model.

The RMS travel time residual function is multivariate, and algorithmic attempts to minimize
RMS are necessarily performed in lower-dimensional subspaces than its true domain. As a practical
matter, vypocenter determination is performed by fixing many of these variables at “plausible”
values, rather than routinely exploring all “equally likely” alternate values. In particular, RMS is
obviously sensitive to weighting schemes, w;, a3 well as to velocity model, T.. Weighting of data has
four components, (1) the analyst’s subjective weight assignment at the time of phase data collection,
which is based on the impulsiveness of the arrival, (2) the source-station distance, (3) the azimuthal
quadrant which the source-station ray samples, and (4) the “feedback” residual weight. Weighs
assigned by the analyst are discussed further in YMP-USGS Technical Proczdure SP-01, “Procedure
for the preliminary determination of the earthquake hypocenter.” We note here that an S-arrival
weight at a given station is always downweighted relative to the corresponding P-arrival weight,
since the S-wave slowness is greater and would increase its relative influence on the location process
if such downweighting were not performed (see Gomberg and others, 1990, eq. 6). Distance weights,
wy, depend on the model. For all earthquakes that are located using the Yucca Mountain velocity
model, shown in Appendix F, wg = 1 for d < § km, and wy linearly decreases with d in the range
5 < d < 90 km. Station arrival time data for stations greater than 90 km from Yucca Mountain
epicenters are automatically zero-weighted. For all other earthquakes in the SGB, wy = 1 for d < 10
km, and wy decreases linearly with d in the range 10 < d < 220 km, and wy = 0 for d > 220 km.
Azimuthal weights attempt to balance the sum of arrival time data weights in each 90° quadrant,
or in each 120° sector if station coverage is very poor. The azimuthal weight algorithm is discussed
in greater detail in Lee and Lahr (1975).

The last weight factor is computed from each station’s travel time residual, (To — Te)s. After

each iteration after the second, the station residuel is examined by the algorithm, and if its amplitude
is relatively large, the sth weight is reduced, sometimes to zero. The computed travel time to each
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station, T, is the minimum travel time for the direct ray and each of the possible refracted rays, for —
the given velocity model, plus any a prion delay that has been defined for the station.

Therefore, for a given set of arrival time data, there are infinitely many computable RMS
functions, and ths determination of the “quality” of a hypocenter is necessarily colored by the
analyst’s choice of station delays, weighting functions, and velocity model (earth parametrization).
For the hypocenters of this report, HYPO?71 assigns two grades to the hypocenter (A through D, never
F1), but neither grade fully accounts for uncertainties in the velocity model or in the station delays,
or for the effects of information censoring performed by the weighting functions. The first grade
focusses on the quality of the hypocenter (low RMS residual, small standard errors of the epicenter
and depth), and the second on the station distribution (number of phases, station azimuthal gap,
distance from source to nearest station). Lee and Lahr (1975) discuss HYPO71’s grading criteria in
detail.

Where crustal velocities are not well known (for example, where velocities differ from the model
velocities by more than 2 percent), primary and secondary wave arrival time data are usually insuf-
ficient to constrain the depth of focus estimate for local earthquakes to lie within approximately one
standard-error-of-depth (as reported in Appendix A) of the true hypocenter (Gomberg and others,
1990). To some extent, this uncertainty is reduced by insuring that accurate P and S arrivals from
a station within one focal depth epicentral distance are available - a condition which is absent for
most data of this report, but which is driving the site selection for the upgrade seismic network,
the deployment of which is presently under way. Although we routinely asr’zn HYPOT1's depth of
focus estimate, z, to earthquake hypocenters discussed [a this report, the true depth should not be
considered known to within one standard error of z unless “DMIN,” the source-to-nearest-station
distance, is less thar about 1.4 x z.

Estimated bypocenters for chemical explosions are reported in Appendix B. Many known chem-
ical explosions are located treating depth a free parameter, and the results of some of those experi- .
ments are listed in Appendix B. If a blast’s depth is constrained during iteration for its epicenter, the
depth is generally fixed at -1.0 (one km above sea level). The fact that unconstrained depth estimates \_/
for known blasts can exceed ten km below sea level is an indication of poor station coverage and
. of problems with the velocity model, especially in the source zone (SGB mining detonations often

occur in low-velocity alluvium, with V, < 2 km/sec, while V, = 3.8 km/sec in the shallow layer of
o the standard SGB velocity model). The fact that carthquake data usuclly include several secondary
wave arrivals that constrain the depth estimate whereas chemical explosion data usually lack such
arrivals, as well as the probability that the earthquake source zone is better modelled by the simple
. layered velocity structure used in hypocenter determination than explosion source zones, imply that
earthquake location accuracy is better than would be indicated by blast location errors reported in
the chemical explosion catalog.

Alternatives to the forward-inverse approach to hypocenter determinaticn have been suggested
in various seismological research articles. A maximum-likelihood approach yielding a more compre-
hensive description of the hypocenter is explored by Gomberg and others (1990). In that approach,
the inverse problem is avoided by computing RMS or an equivalent measure of goc-dness-of-fit at
all points on a grid that surrounds the true source. The resulting hy pocenter is then a “probability
cloud” whose dimensions are determined by requirements of Gaussian distribution of the station
travel time errors. In the interests of conciseness, that approach has not been adopted for data
analysis in this report, although the variation of RMS with constrained depth is examined for a few
hypocenters discussed below.

31 7))

)

Can localized velocity anisctropy be inferred from NTS nuclear tests?

Whereas the comparison of true location with the estimated hypocenter of blasts (either chernical
or nuclear device) provides, at best, indirect information about earthquake mislocation in a highly
heterogeneous crust- unless they occur in the same place - the examination of station residuals
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when using the true source location, and tracing rays using HYPOT1 and the standard velocity
model, provides useful, direct information about crustal rock velocities at shallow depths. This topic
has been investigated for SGBSN P-wave arrival time data from several dozen nuclear device tests
detonated at Pahute Mesa, Rainier Mesa, and Yucca Flat (manuscript in preparation). Although
a complete description of the findings of this investigation is beyond the scope of this data report,
some observations and speculations about their significance both to earth structure and to earthquake
hypocenter determination are discussed below.

Arrival times of compressional waves at southern Great Basin seismic stations from nuclear
device tests at NTS consistently display delay patterns with a strong directional signature or trend.
Here, delay is defined as the difference between the observed arrival time and the theoretical time,
when computed using the standard SGBSN velocity model, which is azimuthally isotropic. This
apparent azimuthal anisotropy is observed to varying degrees in data from all testing regions, Yucca
Flat, Rainier Mesa, and Pahute Mesa. Because seismic network station separation is on the order of
20-30 km, and the distribution of sources is limited, no detailed “tomographic analysis® of the upper
crust is poasible; however, the delay patterns are grossly related to known geology and to regional
structural grain (orientation of microfractures, cracks, joints and faults), and to tectonic stresses.

Perhaps the most striking feature of the P-arrival delays for Rainier Mesa (southern Belted
Range) nuclear device test data is their 180°-period azimuthal variation, which has peak-to-peak
amplitude of one second, and appears to be nearly distance-independent for SGBSN station distances,
ranging from 12 to 200 km. Figures 2a and 2b show the delays for Rainier Mesa tests Disko Elm and
Mission Cybar, respectively, plotted as a function of azimuth. Figure 2c shows the “reduced” delays
for the test detonation Disko Elm, plotted against source-to-station distance, where the 180°-period
azimuthal effect, as defined in the next sentence, has beer removed. Fitting the Disko Elm delays,
T,, with the function,

T.(8) = acos?(8; — 0u) + b+ ¢,

where 8; is the source-station azimuth for the ith datum, 8 is the “high-speed” azimuth, and ¢, is
the unmc-deled component of the sth delay (I? norm), yields ¢ = -0.741, b = —.133, and a correlation
coefficient, p, of 0.80 between the data and the function values. The angle 8y s 10° maximizes p
for the P-arrival data of Disko Elm, and kes in the range 10° < 6y < 15° for the other Rainier
Mesa tests of Table 1. Furthermore, because P-delays show very weak distance dependence, it is
reasonable to hypothesize that the azimuthal variations are generated in the inner 30 to 50 km of
the source hypocenters (working points), or in a combination of the initial down-going and the final
up-going portions of the raypaths.

Pousible physical explanations for these anomalous travel time delays include the presence in
the vicinity of Rainier Mesa of a high-speed body at shallow depth having longitudinal axis trend-
ing at s @y, or stress-induced velocity anisotropy in much of the rock surrounding Rainier Mesa.
The relevance of the stress-induced velocity anisotropy model (Nur, 1971) comes from the obser-
vation that 8y is approximately perpendicular to the direction of average tension of SGBSN focal
mechanism solutions, presented in previous SGB seismicity reports, and below, and to the direc-
tion of least compressive principal stress in the earth’s shallow crust, as determined from a series
of Yucca Mountain hydrofrac experiments (Stock and others, 1985 and 1986). It is possible that
P-wave velocities are being strongly influenced by aligned, propped open, cracks and microcracks in
rock at shallow depths, according to the “extensive dilatancy anisotropy (EDA)” model (see Leary
and others, 1990, for a review of recent seismological investigations on this topic). The possibility
that seismic anisotropy results in significant P-wave velocity variations in the shallow crust of the
southern Great Basin of Nevada is a current area of research.

If EDA is the primary source of the observed travel-time delay patterns from many NTS nuclear
detonations, an 180° P-wave amplitude modulation effect (not necessarily sinusoidal) should also be
observable in local station seismograms. This potentially diagnostic effect cannot be verified by
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Figure 2.~ Plot of P-wave travel time delays for NTS nuclear device tests recorded at SGBSN stations. Delays are relative to the predicted asrival
times from the standard {asimuthally isotropic) velocity model shown in Figure F1{a). (a) For data from the Rainier Mesa test Disko Eim, open
circles are observed delays plotted against source to station asimuth, closed triangles are values of acos®(# — 10°) + b, & sinusoid with 180° periodicity
that attempts to fit the observed data. (b) Obaerved P-wave delays for the Rainier Mesa test Mission Cyber. (¢) Disko Elm delays after removing
ocos?(# ~10°) + b plotted against source-to-station distance. The lack of a linear tread in these residuals with distance suggests that the azimuathally
varying component of the *signal® occurs near the source, (d) Observed delays (open circles) and » 180° period fuactional ¢ (dark triangles) for the
P-wave arrivals for the Pahute Mesa test Alamo (880707 15:05:30 UTC), plotted against source-to-station asimuth, Note phase shift evident in {d)
relative to (a) and (b). The larger average delay for Alamo arrivals relative to those of Rainier Mesa tests is the result of lower average compressional
wave velocity in the shallow rock at Silent Canyon Calders compared to that of other NTS testing areas.
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the current SGBSN, since initial P-wave energy from most nuclear tests overdrives the telemetry
electronics. Teleseismic P-wave amplitude modulations with period 180° have been observed from
NTS explosions (Lay and others, 1984), but they were interpreted as radiation from strike slip
tectonic release triggered by the tests. Although investigators are apt to model the propagation
medium as isotropic, “one of the most powerful factors modifying radiation patterns of body waves
in anisotropic media is focusing of energy near velocity maxima and defocusing near velocity minima.
These effects are pronounced even for small anisotropy” (Tsvankin and Chesnokov, 1990, p. 11,330).

Large-scale heterogeneities in rock properties at NTS may also be the primary source of the
strong variation in P-delay with azimuth. Measurements oi some dolomite rock velocities from core
samples taken from Rainier Mesa and northern Yucca Flat, NTS, indicate P-velocities approaching
seven km/sec {Carroll and Magner, 1988). Much of the lower carbonate aquifer that extends through
eastern and central NTS is comprised of dolomites and quartzites (Winograd and Thorardson, 1975).
A > 0.6 km thick dolomite section was encountered below a depth of 1.2 km at a borehole near Yucca
Mountain, Nevada (Carr and others, 1986). The geographic extent of the lower carbonate aquifer is
not precisely known. If it is terminated by the volcanic calderas of western NTS, and by an unknown
relatively slow structure east of NTS, the lower carbonate aquifer may act as a high-speed corridor
for seismic rays from Rainier Mesa and western Yucca Flat nuclear device source zones to many
SGBSN stations that lie in sectors at azimuths 15° & 15° or 195° & 15° from those sources. The fact
that the P-wave delays from sources at Pahute Mesa, {ur example, Alamo delays, plotted in Figure
2d, do not display the same high-speed phase angle, 81 as those from Rainier Mesa tests, suggests
that (1), directions of horizontal principal stresses within Silent Canyon Caldera may be rotated
50° to 60° from those at Rainier Mesa, or {2), structural heterogeneity is the primary source of the
azimuthal variations in travel-time delays.

Table 1. Summary of PDE location parameters for selected nuclear device tests at Rainier Mesa,
1985-1989, having strong azimuthal P-wave delay pattern. Dmin is the approximate epicentral
distance to the nearest reporting SGBSN station, My is the Berkeley observatory magnitude.

DATE TIME LATITUDE, | LONGITUDE, | Depth Name Mz | Dmin
(UTC) N. w. (km) (km)
850406 23:15:0.00 | 37°12.05' 116°12.43 185 | Misty Rain | 48 | 11
851009 23:20.0.09 | 37°12.58' 116°12.61/ -1.85 | Diamond Beech | 40 | 10.1
870318 18:28:0.09 | 37°12.61' 116°12.52’ 1.85 | Middle Note | 4.4 | 102
870620 16:00:0.10 | 37°13.20" 116°10.67' -1.74 | Mission Ghost | 35 | 129
871202 16:30:0.08 | 37°14.08' 116°9.80' -1.65 | Mission Cybar | 3.5 | 14
881210 20:30:0.06 | 37°11.84' 116°12.57° .1.86 | Misty Echo | 5.0 | 17T
890914 15:00:0.10 | 37°14.15' 116°9.77 -1.60 DiskoElm | 40 | 136

Contour maps of percent horizontal velocity variation from the underlying azimuthally isotropic
model of Figure F1(a) are shown in Appendix C, figures C2, C3, and C4, for SGBSN station P-arrival
delays computed for the NTS tests Alamo (a Silent Canyon Caldera test), Disko Elm, and Kawich
{a Yucca Flat test), respectively. These contour maps show a similar high-speed corridor (the lower
carbonate aquifer?) east of the caldera region of the western NTS, extending north and south of
the NTS. The values of the velocity variation function, AV (z,y), are arrived at by the following
reasoning. Let t; be the ith source to station travel time (sec), A; the source to station distance
(km), v; the sth apparent observed horizontal velocity, and u; the sth apparent horizontal velocit;
computed by HYPOT1 (u; is a function of distance and station elevation). If we assume that the ith
station residual computed by HYPO71, D;, is the result of unmodeled horizontal velocity variations,

then t; = A/v; = A;fu; + D;, whence u; = A;vi/(A; - Div;). The percent velocity variation,




computed at the ith station's location, is then
B oo x 22

AVi(%) = 100 x -

AV (z,y) is then computed by interpolation/extrapolation of AV; onto a {constant-elevation) grid
over the SGB, and is plotted. Common features in the contour plots of data from different source
regions (Figures C2, C3, and C4) suggest that crustal heterogeneity rather than azimuthal anisotropy
may have a dominant role in the production of observed P-wave delays.

It is difficult to determine the extent of azimuthal velocity anisotropy at shallow to mid-crustal
seismogenic depths because earthquake locations are uncertain, and typical hypocenter algorithms
adjust available free parameters to reduce data/model misht, thereby obscuring unmodeled proper-
ties of the earth. A theoretical study (Rothman and others, 1974) on the sensitivity of hypocenters
to unmodeled transverse isotropy showed that epiceuters will be consistently biased, regardless of
assumed isotropic velocity used, and that depth estimate error varies linearly with fractional error
in average velocity. Using actual SGBSN data, relocating Disko Elm as a hypothetical earthquake,
allowing latitude, longitude, depth of focus, and origin time to readjust freely, HYPO71's final solu-
tion using the standard SGBSN velocity model converges to a depth about three km below sea level,
indicating a low model velocity. The station residuals for the free hypocenter continue to show a
faint azimuthal periodicity, but the correlation of delays with 7(8) drops to p = 0.51, from p = 0.80
when fixing the hypocenter at the true working point. It is easy to imagine .hat if the anisotropy
imprint on arrival time data is not very clear to begin wita, what signal there is will be lost by the
typical hypocenter-determining algorithm which uses an azimuthally isotropic velocity model. How-
ever, routinely invoking an azimuthally anisotropic velocity model when determining hypocenters is
not justified until alterrate explanations (crustal heterogeneity) for the seismic travel time delays
from NTS nuclear device tests have been fully discounted. One investigation having relevance to
the question of how seismic anisotropy varies with crustal depth concludes that there is no evidence
of shear-wave polarization at depths greater than three to five km (Kaneshima, 1990). Although
that investigation analysed seismograms from events in the Japan volcanic arc, the underlying rock
physics is similar for the SGB, and may imply that EDA effects may be confined to the final upgoing
portions of most source-to-station raypaths for most SGB earthquakes.

Earthquake magnitudes and detection threshold

The SGBSN routinely detects earthquakes having M; > 1.5 throughout the southern Great
Basin. This size threshold drops to M = 1.0 in the southern NTS and to My = 0.0 at Yucca Moun-
tain. For the SGB earthquake data listed in Appendix 1, 90% of the hypocenters bave M < 2.2, and
95% have My, < 2.4. Size estimation is done using one or more of the following methods, discussed
in greater detain in YMP-USGS SP-04, “Preliminary determination of earthquake magnitude,” (1),
M} from horizontal-component amplitude/period data, (2), M -equivalent from vertical-component
amplitude/period data (vertical component amplitudes are multiplicd by 1.75 to convert them to
horizontal), (3), M., from fitting an envelope over the decaying S-coda in series of 5-second “win-
dows” that do not contain overdriven amplitudes, (4), Mp from total coda duration, and (5), a M
“lower bound” from clipped amplitude/period data. Measures (1) through (4) have been discussed
in previous SGB data reports (Rogers and others, 1987). In previous reports, My, was reported as
the average of vertical-component and horizontal-component magnitude estimates; here, the two are
reported separately. Figure 3 is a scattergram of the horizontal-component M, estimates (scaled to
the horizontal axis) versus the vertical-component estimates (scaled to the vertical axis) for about 800
randomly selected SGB earthquakes that occurred in the period 1987 through 1989. Least-squares
regression of the y-values on the z-values for the data in Figure 3, constrained to pass through the
origin,

Ys = azg + €,
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for a subset of the 1987 through




yields a slope a = 1.00, indicating that the 1.75 factor that is routinely used to convert vertical
amplitudes to “equivalent” horizontal amplitudes is reasonable for SCBSN data, in the sense that,
on average, no bias is thereby introduced.

The fifth magnitude, M, from clipped or overdriven data, is theoretically a lower bound on
magnitude because the clipped amplitude is, by definition, less than the actual amplitude. However,
in practice, this magnitude is not necessarily a lower bound when compared to other A{y, estimates,
because the clipped My is defined as the maximum of M (), where 5 is an index over all clipped,
scaled, post-S wavelets, whereas the other M, estimates are averages of all unclipped scaled data.
Because the earthquake radiation pattern, site conditions, and other geologic variability all contribute
to a large range in reported station magnitudes, we frequently observe that the averages of on-scale
station magnitude estimates are lower than the maximum of the off-scale estimates. Magnitudes
derived from clipped records are provided as a check on M|, computed {rom on-scale records. The
seismic network upgrade will alleviate many of the problems associated with the current network’s
high-gain, limited dynamic range design, including that of most stations’ amplifiers going off-scale
for input signals from SGB earthquakes having M > 3.0

We are often faced with the apparent paradox of reporting My, from 38-dB horizontal-component
station data that is on the crder of one unit higher than My from 84-dB, vertical-component station
data, for a given earthquake. Examples of this discrepency are magnitudes for an earthquake on June
17, 1987, 0:00:50 UTC having M} = 4.18 and M{ = %.8 and an earthquak=~ on October 28, 1988,
20:02:50 in Gold Flat (Mellan quadrangle) having M} =3.40 and M} = 2.78 (the superscripts refer
to horizontal-component and vertical-component, respectively). Tentatively, the primary reason for
these discrepencies is that the network provides a severely bizsed sample of on-scale station data from
earthquakes having M, > 3.0. In other words, for larger microcarthquakes in the SGB, an unbiased
sample of the actual distribution of peak amplitudes of ground motion is not currently available;
only those high-gain stations that sample the relatively low-amplitude tail of the distribution remain
on-scale. Various calibration tests at the low-gain station at Little Skull Mountain and at high-
gain stations run near the amplifier/VCO band edge have revealed no system non-linearity that
might provide an alternate explanation. For a few earthquakes having My > 3.5, only low-gain
horizontal-component station magnitudes are reported, since virtually all of the verticai-component
station amplifiers are overdriven. Examples of such earthquakes are May 26, 1988, 03:56 UTC , for
which MY = 4.2, MPRX = 39 and MPAS = 34, in the Dry Mountain, California, quadrangle, and
January 9, 1989, 05:08 UTC, for which ‘Mf =3.5, MP¥IC = 35 and MPENO = 36 10 miles north
of Las Vegas, Nevada (Gass Peak SW quadrangle). The May 26, 1988 Dry Mountain magnitude
discrepency may be the result of only one SGBSN station, LSMN, providing an on-scale amplitude
for magnitude determination, which is too few for a robust estimate. Also, LSMN generally provides
a magnitude estimate several tenths above that of any other SGBSN station for a given earthquake,
suggesting a local site amplification efect. If 30, it is peculiar that the high-gain vertical component
station, LSM, does not Jisplay a systematic magnitude bias relative to other vertical-component
SGBSN stations.

The magnitude determination procedure for the SGBSN , In summary, is internally consistent for
earthquakes having My, < 3.0. For larger earthquakes, we have to rely on meager on-scale amplitude
data from the SGBSN, which are difficult to calibrate due to the relative rarity of such events, or
on estimates from adjoining seismic networks. For earthquakes having My > 3.9%, the SGBSN
has < 1 on-scale station, and that station displays hints of overestimating magnitude by 0.3 — 0.5
units. Furthermore, the M., estimate kas been calibrated against M for smaller earthquakes,
having M, < 3 (Rogers and others, 1987), but tends to underestimate larger earthquakes. Thus, the
SGBSN magnitude estimates for earthquakes having My, > 3 are preliminary and subject to revision
as more data become available. For example, the upgrade seismic network, now being installed in
the SGB, will have sufficient dynamic range to allow us to calibrate the current network’s horizontal-
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component data against the upgrade network magnitudes.

Overview of local SGB seismicity, 1987 through 1989

In order to distinguish “local” seismicity from “regional” seismicity in this report, the southern
Great Basin is defined as the interior of the region bounded by parallels 35.6° North and 38.5° North,
and meridians 114.5° West and 118.0° West, respectively (definition 1). A more tectonically inspired
definition would place the Sierra Nevada frontal fault as a western boundary, and the Garlock Fault
as a southern boundary of the province (definition 2; see Carr, 1984); a few SGB earthquakes that
are “regional” by definition 1 and local by definition 2 are discussed in this report. The SGBSN
(Figure 1) does not extend to cither the tectonic boundaries or to the above map boundaries, and
no claims are advanced as to the completeness of the catalog outside the convex polyhedron with
verteces at the outermost SGBSN stations. In particular, seismic activity in and southwest of the
Panamint Mountains, California, is not routinely located, because the southern California seismic
network covers that region. Also, north of 38.0° North, only one SGBSN station exists (HCR), and
south of 36° North, only two SGBSN stations exist (QSM and EMN), not encugh to constrain
Jocations effectively in their vicinity. Station coverage east of the NTS, from Nellis Air Force Range
to Alamo, Nevada, is also not sufficient to capture low-magnitude earthquakes in that area. With
these limitations, the 1987 through 1989 catalog should be complete to a lower M_ bound of 1.5.

Data frorn “regional” earthquakes that are detected by the SGBSN’s ~omputer are permanently
archived onto magnetic tapes, usually without analy sis. These tapes include data from California
earthquakes, including the seismically active Long Valley Caldera and the less-active southern Death
Valley, from centsal Nevada earthquakes, and from earthquakes in eastern Nevada, western Utah,
and northwestern Arizona. Regional earthquake data are available to and are frequently provided
to seismologists investigating those regions.

SGB seismicity for 1987 is shown in Figure 4. Concentrations of southern Nevada earthquakes
occur at the southern end of the Raveille Range, in the Pahroc Range, in the Pahranagat Shear Zone,
in the Spctted Range (northwest of Indian Springs, Nevada), in the southern NTS (Rock Valley fault
zone, Mercury Valley, Mine Mountain) in the central NTS (Eleana Range), in the northern NTS
(Silent Canyon caldera), at Gold Flat, at Gold Mountain, Slate Ridge, and Mt. Dunfee, and in
the Sylvania Mountains. A concentration of earthquakes near Mina, Nevada, occurred during July
and August, 1987, with mainshock on July 28, at 18:55 UTC, having My, = 4.7 (BRK), coordinates
38.383° North, 118.117° West, 14 km depth (not shown). Concentrations of California earthquakes
occur in the Inyo Mountains, Eureka Valley, Last Chance Range, Grapevine Mountains, and in the
Panamiut Range. More diffuse activity occurs in Death Valley. All of these areas were active or
moderately active in previous years (Rogers and others, 1987). Four earthquakes at Yucca Mountain,
Nevada, are discussed in the next section.

SGB seismicity for 1988 is shown in Figure 5. The regions of concentrated seismicity for 1987
mentioned above continued to be active in 1988. Also, a second swarm area 10 km east of the first at
the southern Reveille Range, Nevada, began to show activity in 1988. At Gold Flat, the seismicity
Jevel increased. A north-south trending concentration of microearthquakes in southwest Amargosa
Desert, California, occurred in 1988 and 1989. Strongly felt earthquakes at Boulder City, Nevada,
during the early part of 1988 (discussed below) prompted the installation of a permanent seismic
station, EMN, in the Eldorado Mountains, south of Lake Mead, in August of 1988. Seismicity in the
Eldorado Valley and in southern Lake Mead has been catalogued since that time by the SGBSN. The
largest SGB earthquake for 1988 was a My, = 4.4 earthquake in Owens Valley, California, on July 5,
at 18:18 UTC. Although west of the SGBSN, the earthaquake is within the physiographic province,
and is of interest because a magnitude 7.5+, MMI=X, earthquake occurred in Owens Valley in 1872
(Beanland and Clark, 1987). A normal-slip focal mechanism for the 1988 Owens Valley earthquake is

shown in Appendix D, Figure D23. At Yucca Mountain, an isolated earthquake occurred on October
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5, 1988 and a small swarm of earthquakes occurred on November 18. Yucca Mountain seismicity is
discussed in sections below.

SGB seismicity for 1989 is shown in Figure 6. Areas of concentrated scismicity for 1987 and
1988 continued to be active in 1989, although Yucca Mountain was seismically quiet. Sarcobatus
Flat, noted for several seismicity swarms in previous years (Rogers and others, 1987}, showed renewed
activity in 1989, after being quiet in 1987 and 1988. Bare Mountain, Nevada, had several earthquakes
in 1989. Yucca Flat, NTS, was seismically active, moreso than in the Previous two years. Although
the Oasis Valley, the western boundary of volcanic calderas that comprise most of the western NTS,
was not particularly active in any one calendar year, it does show a north-south trend of epicenters
for the 11-year monitoring period, 1979 through 1989. Figure 7 shows epicenters in the vicinity
of the Oasis Valley for that period, along with the westermost boundaries of major local volcanic
caldera complexes (Christiansen and others, 1977; W. C. Carr, written communication, 1990). An
earthquake on January 9, 1989, 10 miles north of Las Vegas, Nevada, was energetic enough to crack
a few windows in Las Vegas, the only cultural damage reported to the NEIC from SGB earthquakes
during the three-year period, 1987 to 1989. [ts focal mechanism is discussed in a section below.

In an attempt to discern whether rates of seismicity are changing significantly with time in
different parts of the SGB, we count the number of earthquakes recorded by the SGBSN in each of
the 384 71 x 71 minute quacrangles contained in the region 114.875°W to 117.875°W, and 36.125°N
to 38.125°N, (To increase legibility in the following figures, data for the outermost subregions of
Figures 8 and 9, for example, those having longitude 117.875°W to 118°V’, are not included in
this compilation.) In each such quadrangle, two numbess are printed, the top being the number
of earthquakes recorded in that quadrangle during the period 1987 through 1989, and the bottom
being the number rerorded during the previous three-year period, 1984 through 1986 (Harmsen
and Rogers, 1987). A similar map shown in F igure 9 compares those same numbers of recorded
earthquakes in 1987 through 1989 (top number) with those recorded in the period August, 1978
through December, 1983 (%0ttom number, Rogers and others, 1987). The two periods of seismic
monitoring for which the data of Figure 8 are compared have the same station coverage, detection
threshold, and instrumentation, whereas significant variations in station coverage, etc., occurred
between the two periods compared in F igure 9. Therefore, caution needs to be exercised when
comparing rates of observed seismicity in a given subregion. Also, significant spatial variation in
detection threshold exists over the SGB, as noted ezrlier, so that comparisons of seismicity rates in
different parts of the SGB should be made with caution.

Some of the most obvious temporal variations in seismicity rates for the data of Figure 8 occur
at the Pahranagat Shear Zone, Nevada (roughly 37.25° North, 115.0° West), in tke Reveille Range
(roughly 37.8° North, 116.2° West}, in the southern Montezuma Range (roughly 37.6° North, 117.4°
West), at Gold Mountain (roughly 37.25° North, 117.25° West), at various locales within Sarcobatus
Flat, in the Amargosa Desert south of NTS, and at Timber Mountain, which straddles the western
NTS boundary (see figure 1 for locations of physiographic features). In these and other subregions,
clear increases or decreases in rates are evident, suggesting that stable patterns of seismicity or
aseismicity cannot necessarily be determined from a few years of seismic monitoring. This conclusion
is reinforced by comparing the temporal variations evident when comparing the period 1987 through
1989 with 1978 through 1983. The Pahranagat Shear Zone was active during both of the periods,
whereas the Reveille Range was seismically quiet during the earlier period. This quiescence is
not the result of insufficient station coverage, as the SGBSN had a station, RVE, in the Reveille
Range through July, 1981 (Rogers and others, 1987}, which was then moved north to HCR, so that
detection threshold in that subregion was comparable for all three periods.

While several zones having large temporal seismicity rate variations may be discerned, the ma-
jority of 73 x 7-2[' quadrangles show relative rate stability. For example, within a 50-km radius of
station YMT4, on Yucca Mountain (that station’s location is shown in Figures 8 and 9), temporal
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fuctuations in seismicity rates detected by the SGBSN appear to be relatively modest when com-
paring time periods of at Jeast three years. These observations are purely statistical in nature. If the
region surrounding Yucca Mountain, Nevada, indeed exhibits a more uniform rate of seismic energy
release than many other subregions of the southern Great Basin, a physical mechanism should be
found that explains this phenomenon. In particular, an improved understanding of zones where
distortional strain is accumulating without displaying concomitant rates of microseismicity is needed
to predict where future potentially hazardous earthquakes may occur.

Yucca Mountain selsmicity, 1987 through 1989

The SGBSN operates six vertical-component S13 seismometers and two horizontal-component
L4C seismometers at Yucca Mountain, so that microearthquake detection capability is at its max-
imum sensitivity there. Four small earthquakes were detecied at Yucca Mountain in 1987, and of
these, two were further analysed to obtain focal mechanisms (data quality was inadequate in the
other cases). Eight earthquakes at Yucca Mountain were recorded in 1988, seven of which were
members of a swarm baving total duration 10 minutes; of these, one was large enough to provide a
well-constrained focal mechanism. No Yucca Mountain earthquakes were recorded by the SGBSN in
1989. For the purpose of this catagorization, Yucca Mouain is the interior of the region bounded
by parallels at 36.75° N and 36.93° N, and meridians 116.375° W, and 116.56° W, respectively. This
definition is somewhat arbitrary; the northwest end of Yucca Mountain blends topographicaily into
the Timber Mountain Caldera, and the rest of Yucca Mountain rises from alluvial flats and washes.
This region includes the Yucca Mountain area geologically mapped by Scott and Bonk (1984).

A Yucea Mountain velocity model, based on interpretations of Hoffmann and Mooney (1984),
and shown in Appendix F, Figure F1(b), is input to HYPO71 for Yucca Mountain hypocenter de-
termination. The effect of inputting the Yucca Mountain velocity versus inputting the standard
SGB velocity model (shown in Figure F1(a)) on Yucca Mountain hypocenters is small. Figure 10(a)
shows the effect that varying the assumed focal depth has on epicenter (left side) and on RM'S (right
side) when HYPOT71 invokes the standard SGB velocity model for the Yucca Mountain earthquake
of June 1, 1987 (M, = 0.1). Figure 10(b) showc the same effects wken the Yucca Mountain velocity
model is invoked. For this arrival time data set, the minimum RMS occurs for hypocenters in
the 5-6 km below sea level range, with min(RMS) = 0.04 sec when using the standard model and
min(RMS) = 0.08 sec when using the Yucca Mountain model. The epicenters at a given depth
derived from the two velocity models differ by about 0.2-0.3 km, which is a raasonable epicentral un-
certainty estimate for Yucca Mountain earthquakes located using SGBSN station data, in agreement
with HYPOT1’s standard error estimates. The fact that, in some cases, thc Yucca Mountain velocity
model fails to fit Yucca Mountain earthquake arrival time data better than the regional velocity model
suggests that “fine-tuning” of the Yucca Mouptain velocity model (for example, determining station
corrections appropriate for that model and for local earthquake sources) may improve hypocenter
estimates (or RMS). Table 2 summarizes Yucca Mountain earthquake location parameters for the
period 1987 through 1989.

Table 2. Summary of preliminary location parameters for earthquakes located at or near Yucca
Mountain, Nevada, for the years 1987 and 1988. “Distance to site” represents the epicentral distance
to the point 36°51’N., 116°27.5'W., near the center of a potential national nuclear waste repository.
Depth is relative to sea-level (0.0 km). Sdx, sdy, and sdz are HYPOT71 standard errors in estimates
of hypocentral longitude, latitude, and depth of focus, respectively.
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Figure 10.-{a) Left side, the distribution of epicenters for various fixed-depth hypocenter solutions for
the Yucca Mountain earthquake of June 1, 1987, 11:03:35 UTC, where all hypocenters are determined
using the standard SGB velocity model (Appendix F, Figure F1{a)). The epicenter symbols are
M, 0, 1,2 ..., A, B, C, D, E, F, corresponding to depth-constrained hypocenters having z =
-1,6,1,2,...,10,11,12,13,14,15 km, respectively. The open square symbol at (0,0} is for a free-
depth solution, with starting iterate depth 7 km, and the symbol “Z” is for a free-depth solution
with starting iterate depth O km (at sea level). Right side, the variation in RMS travel time residual
for various fixed-depth and free-depth hypocenters for that earthquake and velocity model. (b) The
same distribution of epicenters (et side) and variation in RMS travel time residual (right side) as
in Figure 10(a), except that here, the Yucca Mountain velocity model (Appendix F, Figure F1(b))
is used in hypocenter determinations.

22




Ldal

DATE TIME | LAT., | LONG., | N-Ssdy | E-W sdx | DepthZsds | M, | Dist. to
(UTC) °N. | °W. (km) (km) (km) site (km
870207 16:04:53 | 36.895 | 116.450 0.2 02 76X03 | LI 5.0
870310 12:51:02 | 36.840 | 118511 0.1 0.3 33104 | 052 48
870601 11:03:35 | 36.804 | 116.469 0.1 0.1 53403 | 0.10 5.0
871031 23:06:59 | 36.755 | 116.532 0.3 04 36+12 | 114 12.4
881005 14:14:36 | 36.811 116.458 0.2 0.4 2.31:0.4 -0.16 43
881118 20:20:36 | 36.924 | 116.558 0.1 0.1 107406 | 1.28 124
881118 20:29:48 | 36.930 116.555 0.1 0.1 11.0£04 1.87 124
881118 20:31:26 | 36.925 116.547 0.2 0.2 11.24+0.3 1.21 11.5
881118 20:32:24 | 36.926 | 116.550 0.1 0.1 12.240.5 | 2.08 1.7
881118 20:33:46 | 36.927 | 116.556 0.1 0.1 119405 | 1.40 12.2
881118 20:35:53 | 36.931 | 116.558 0.1 0.1 105405 | 1.85 12.6
881118 20:39:35 | 36.928 | 116.555 0.1 0.1 118404 | 1.30 12.2

Earthquake data gathered by the SGBSN to the present time indicates that Yucca Mountain
is relatively inactive when compared to other nearby subregions, such as Rock Valley, southern
NTS, Sarcobatus Flat, Oasis Valley, Timber Mountain, and parts of the Amargosa Desert. Bare
Mountain is slightly more active, seismically, than Yucca Mountain. Crater Flat, separating those
two mountains, is seismically quiet. A seismicity map f Yucca Mountain and the surrounding areas
showing all catalogued earthquakes for the period 1979 through 1989 is shown in Figure 11.

Sometimnes seismic hazard is estimated by considering the largest magnitude earthquake recorded
in each subzone during a monitoring period. We present preliminary magnitude data to support this
kind of analysis in Appendix A, Figure AS. In that figure a regional map, with Yucca Mcuntain
at its center, shows the maximum earthquake magnitude (M where available, otherwise Mp or
M_.a) recorded by the SGBSN in each 7%‘ quadrangle for two periods, (1) August, 1973 through
December, 1986, and (2) 1987 through 1989, (Appendix A, Figure A5). (The location of station
YMT4 near Yucca Crest is shown in Figure A5.) No earthquakes having magnitude > 1.0 have
been detected in the quadrangle containing Yucca Crest, although magnitude 3.0* earthquakes have
been monitored within 50 km of Yucca Crest at Silent Canyon Caldera and at Yucca Flat, NTS,
in the Amargosa Desert, Nevada, and at Sarcobatus Flat, Nevada, during the monitoring period
August, 1978, through December, 1989 (Figure AS5).

1988 Boulder City, Nevada swarm

An extended swarm of small earthquakes occurred near Boulder City, Nevada, in 1988. The
largest of the earthquakes felt in the Boulder City area were magnitude (M, USGS NEIC) 3.7,
on February 23 00:48 UTC (February 22, George Washington’s birthday, local time) and ou July 4
10:56 UTC (Independence Day). Minor damage to some roof structures at Boulder City was locally
reported following the February 23, 1988, earthquake, with epicenter in the Eldorado Valley (Boulder
City News, July 7, 1988).

Historically, the Boulder City area has been seismically active since the construction of Hoover
Dam and impoundment of Lake Mead in 1935-36 (Carder, 1970). The largest earthquakea (M 4.9
to 5.0) occurred between 1939 and 1963. Although there have been several temporary networks
operated at Lake Mead over the years, no permanent network exists.

In order to better evaluate the significance of the 1988 swarm and its relation, if any, to seismicity
induced by the impoundment of Lake Mead, a permanent station, EMN, was installed in the
Eldorado Mountains south of Lake Mead on August 11, 1988, and a temporary network of portablz
seismographs was deployed around the Eldorado Valley and at southern Lake Mead during August
and September. Preliminary results from the analysis of data from this network (M. Meremonte
and C. Langer, written communication) show two areas of microearthquakes, one in the Eldorado
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Valley south of Boulder City and the other northeast of Boulder City in the vicinity of Hoover Dam
(see Figure 12). The earthquakes are relatively shallow (z < 10 km), and focal mechanisms are
consistent with minimum stress (T ‘axis) oriented between east-west and northwest-southeast, with
maximum stress {P axis) ranging from north to northeast for the strike-slip mechanisms to vertical
for the normal faulting events. These mechanisms are similar to those observed elsewhere in the
SGB. Earthquake locations and focal mechanisms are also consistent with the observations of Rogers
and Lee (1976) for the seismic network operated around Lake Mead during 1972-73, who proposed
a physical model for impoundment-induced seismicity based on lower effective normal stresses on
faults resulting from higher fluid pressure. If such a mechanism is still operating more than 50
years since the impoundment of Lake Mead, the recent seismicity may be a response to diffusion of
water pressure into rock containing highly stressed faults. However, the pattern of occasional felt
earthquakes followed by years of relative aseismicity in a locale is commonly observed in much of
the Great Basin, and is not generally associated with reservoirs or with hydrologic cycles. In the
vicinity of Lake Mead, stick-slip behavior may be operating much as it does elsewhere, but at lower
stress levels. Expansion of the SGBSN into the Lake Mead region would provide an answer to the
question of whether the vicinity of Lake Mead continues to be a region of elevated microearthquake
activity.

Earthquake focal mechanisms

For the three year period 1987 through 1989, aocuble-couple focal mechanisms obtained from
thirty SGB earthquakes are discussed. Also, a previously unpublished focal mechanism for a Furnace
Creek/north Tucki Mtn. (Panamint Range, California) earthquake that occurred on March 18,
1982, is included here. Most of the earthquakes are considered because of their relatively large size
(maximum magnitude = 4.4); however, magnitude O+ earthquakes at Yucca Mountain are analysed
for their possible relevance to site characterization. For most of the focal mechanisms presented,
the strike, dip, and rake of nodal planes are adequately constrained by P-wave polarities alone. For
eight of the mechanisms, including those for three earthquakes at Yucca Mountain, first motions
do not provide sufficient constraint, so vertical-component SV-to-P amplitude ratice, corrected for
path and iree-surface effects, are also used to constrain the range of focal mechanism solutions
(Kisslinger and others, 1981 and 1982). The amplitude ratios and P-wave polarities are input into
the computer program focmec.for (Snoke and others, 1984), along with instructions on how densely
to sample the range of possible solutions, and how much data misfit to allow. The program outputs
the set of solutions that satisfy the input criteria and data, and, if the range is sufficiently limited
to be of practical use, the solutions are reported and plotted on an equal-area, lower hemisphere
projection. The plotted subset always includes a solid-line solution (which may be unique, or, if not,
has representative (average)} strike and/or dip), and, optionally, one or two dashed-line solutions,
which are shown to indicate the range of strike, dip, and/or rake angles that are consistent with
the input data. The solid-line solution is designated as the primary solution, and the dashed-line
solutions are designated as alternate solutions. Focal mechaniem parameters are listed in Table 3,
with indexes from O to 30, corresponding to the numbering in the epicenter /focal mechanism plot
of Figure 13. To avoid crowding, Timber Mountain caldera focal mechanisms are plotted at the
bottom of Figure 13. Individual focal mechanisms, showing the primary solutions of Table 3, and
various alternates, are shown in Appendix D, Figures D1 through D37. The magnitude, My, that
is reported for each earthquake is the average of the horizontal-component and vertical-component
magnitudes, where each of those is the average of all on-scale horizontal-component magnitudes
and vertical-component magnitudes, respectively, scaled at SGBSN stations, unless otherwise noted.
“DMIN” is the minimum source to station distance. (Hypocenter parameters reported in Appendix
D may not correspond exactly to those reported in Appendix A. Appendix D hypocenters often are
the product of a more careful analysis of seismic wave arrival times, residuals, and polarities, than
the routine data analysis that results in Appendix A hypocenters. All reported hypocenters and
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Table 3. Preliminary Southern Creat Basin Focal Mechanisms 1982 and 1987-1989.

ey St, strike of nodal plane; Dp, dip of nodal plane; Rk, rake of slip vector; Tr, trend of axis; P, plunge of axis. ML, local (SGB) magnitude; Tam,
::::',: type of source mechanism: 1, single event focal mechanism; 2, composite focal mechanism. Nodal planes: No inferred fault planes for these focal
':-'"-u" mechanisms ave presented here, although for many of the mechanisms, inlerences about the preferred nodal plane based on lineations of epicenters

- and/or on the state of tectonic crustal stress are possible. For example, if the maximum horizontal compressional stress is oriented at about North
I".."' "y 20° 10°30° East, then right-laleral strike alip may be expected on steeply dipping, north-trending fault planes with greater likelihood than left-lateral

o strike slip on east-trending fault planes, other mechanical conditions being equal. Rmk: Remarks, designated by *, means that (SV/P), amplitude
LR ralios were used to constrain or help determine the focal mechanism. Alternate focal mechanisms: rather than trying to present uncertainty estimates

it

L for strike, dip, and rake, we present alternate solutions as dashed-line great circles. Other alternate primary and secondary solutions for different
-, hypocenters are shown in Appendix [. Solutions based on Gxed-depth hypocenters are indicated by a * next to the focal depth.
Focal Geologic T Nodal planes Principal axes R
Figure Qrigin time (UTC) depth Magnitude Quadrangle or s 1t 2nd P T B m
Index Date Time  {km) Geographic ID St Dp Rk S Dp Rk T Pl T Pl Tx Pl k

1982 0316  8:47 5.21
1987 0113 1:15 8.39
1987 0310 12:51  3.13
1987 0408 19:40  7.84
1987 0420 11:24 -1.19
1987 0601  11:03  5.94
1987 0617 0:00 7.41
1987 0713  20:10  -0.07
1987 0813 11:46  8.99
1987 1002 11:11 1100
10A 1087 1028 17:25 0.65
10B 19871028 17:25 10.92
11 1687 1210 2:35 4.59
12 19880114 5:16  10.11
13 19880126  18:17 9.89
14 1988 0207 18:47 -0.21
15 1988 0528 3:56  7.00°
16 1988 0615 6:23 0.12
17 1988 0702 10:40 1.72
18 19880705 18:18 6.00°
19 1988 0724 5:39 8.39
20 1988 0830 2:30  5.00*
21 19881028  20:02 10.87
22 1988 1029 6:37  10.15
23 10881118  20:32 11.86
24 19890109 5:08  4.00°*
25 19890131 16:07 0.00
26 19890305 22:31 8.29
27 =19890412 20:24 7.91
- 28 119800419 22:39 7.00*
29 19890721 23:01 2.75
3019890828  15:47 5.74

Stovepipe Wells
Alamo
Yucca Mountain
Tin Mountain
Specter Range SW
Yucca Mountain
Desert Hills SE
Stonewall Pass
Buckboard Mesa
Papoose Lake SE
eveille Peak

. 70. 52. 141, 42. 25. 149. 16. 122. 50. 270. 35.
17. 51. -146. 264. 64. -44. 225. 49. 323. 8. 60. 40.
349. 66. -141. 240. 55. -30. 209. 44. 112. 7. 15. 45. *
210. 68. -46. 359. 11. -117. 167. 48. 270. 11. 10. 40.
305. 85. -90. 125. 5. -90. 215. 50. 35. 40. 125. 0.
75. 88. 20. 345. 70. 178. 208. 13. 302. 15, 80. 70.
200. 60. -155. 90. 60. -35. 5. 45. 325. 0. 234. 45. *
101. 88. -28. 193. 62, -177. 53. 21. 150. 18. 277. 62.
95. 90. -5. 185. 85. -180. 50. 4, 140. 3. 270.
247. 80. -80. 22. 14. -135, 167. 54. 328. 34. 65. 10. *
91. 79. 9.7 179. 80. 10. 45. 1.3 315. 15, 140. 75.
Reveille Peak 343, 50. 123. 117. 50. B&57. 50. 0. 320. 65. 140. 25.
Specter Range NW 15. 90. -140, 285. 50. 0. 248, 27. 142. 27. 15. 50.

m
1
1
1
2
1
1
1
1
2
1
1
1

Striped Hills } 181. 60. -125. 56. 45, -45. 39. 59. 295. 9. 2n0. 30. °
1
1
1
i
i
1
1
]
1
1
1
1
2
1
1
1
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Thirsty Canyon NW 230. 65. -00. 50. 25. -90. 140. 70. 320. 20. 50. O.
%cca lat 178. 80. -151. 80.7 52. -12. 47. 34. 303. 19. 190. 50.
Dry Mountain 183. 70. -95. 18. 21. -76. B84. 65. 277. 25. 185. 5.

Ammonia Tanks 130. 54. -121. 357. 46. -54. 342. 65. 242. 5. 150. 25.

Thirsty Canyon SW 30.

Owens Valley
Buckboard Mesa
Reveille Peak
Mellan
Mellan
Bare Mua.
Valley
Dead Horse Flat
Timber Mtn.
Ubechebe Crater
Lower Pahranagat Lake
Jackass Flats
Scottys Junction SW

. 183. 60. 174. 46. 17. 144. 25. 285. 60. E
331. 47. -111. 180. 47. -69. 165. 75. 75. 0. 345. 15,

231, 76. -.2. 330. 59. -164. 186. 33. 283. 11. 30. 55.

64. 60, -55. 190. 45. -135. 26. 59. 130. 9. 225. 30.

189. 52. -129. 62. 52. -51. 35. 60. 305. O. R
183. 69. -139. 76. 52. -27. 46. 43. 306. 11. 205, 45.
220. 74. -37. 322. 55. -160. 175. 37. 274. 13

0.0 90. 10. 270. 80. 0.0 225. 7. 135. 7. . .
321. 45. -00. 141. 45. -90. 0. 90. 51. 0. 141. 0.
236. 58. -48. 356. S51. -137. 201. 55. 297. 4.

22. 65. -85. 189. 25. -102. 303. 69. 108. 20.

115. 81, 60. 17. 30. 171. 229, 30. 354. 45. .
78, 86. -50. 173. 41. -174. 23, 36. 136. 29. 255. 40.
50. 54, -59. 183, 46. -126. 18, 65. 118. 5. _210. 25. °¢
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Figure 13.- Regional map of SGB showing lower-hemisphere projections of earthquake focal mecha-
nisms indexed to Table 3. Event 0 occurred ir 1982, all others (1-30) occurred in the period 1987
through 1985. The focal mechanisms are plotted near the earthquake epicenters, for all events except
those at Timber Mountain (events 8, 19, and 26), which are plotted at the bottom of the map. Two
mechanisms are included for event 10, to show how different interpretations are possible for the same
earthquake first motion data, resulting from different assumed depths of focus.
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focal mechanism solutions are preliminary.)
Effects of modeling on focal mechanisms

The SGBSN has very sparse station coverage away from Yucca Mountain, with average station
spacing of 20 to 30 km. The main consequence of the limited station coverage is poor resolution of
most earthquakes’ depth-of-focus, when using the standard velocity model and first-arriving P and
S waves to determine the hypocenter. For example, many earthquake arrival time data sets display
nearly equal local RMS travel time residual minima for z = 2 km below sea level and z &~ 7 km
below sea level. The effect of varying depth-of-focus on the earthquake focal mechanism is explicitly
examined for many of the data presented here. When deriving focal mechanisms from various
hypocenter solutions, we invoke the same velocity model for ray tracing; therefore, the observed
variations in mechanism for a given earthquake are a consequence only of ray parameters varying
due to different source depths and not to different velocity models. In some instances, the P-wave
polarity data help to prescribe which velocity model is used in hypocenter determination (a good
example is shown in Appendix D, Figure D20; also, see the following paragraph). 1t should be
noted that changing the velocity model may change the solution set of focal mechanisms, even if
the hypocenter remains the saine. For example, ray tracing from a crustal model in which seismic
velocities increase linearly with depth may yield different focal mechanisms than those from data
derived from models in which seismic velocities are fixed within a series of layers with velocity
discontinuities at the interfaces, as we presently use in preliminary hyp. zenter determination for
SGB earthquakes. This report does not systematically investigate the effect on focal mechanism
parameters of changing the seismic velocity model.

Experience computing earthquake focal mechanisms from SGBSN data indicates that adding
an interface (sometimes referred to as the Conrad discontinuity) somewhere between 12 and 15 km
below sea level, below which V, = 6.5 km/sec, often improves the fit of P-wave polarity data to
focal mechanism nodal plane solutions. This interface has been used for determining hypocenters
and raypaths for many of the earthquakes for which focal mechanisms are presented in this report.
Examples of focal mechanisms which require this interface are shown in Appendix D, Figures D4,
D14, and Dz0.

In previous SGBSN data reports, the 15 km interface is absent, although another interface,
located 24 km below sea level, below which V, = 6.9 km/sec, is prescnt in all reports, and may also
be identified as the Conrad discontinuity. RMS for the vast majority of SGB earthquake hypocenters
is not significantly affected by the presence/absence of the 15 km interface, and therefore cannot be
invoked to justify its inclusion/exclusion. For a very small subclass of hypocenters, namely, those
having depths near the 15 km interface, RMS is sensitive to its presence/absence; an example is
discussed in the section entitled “depth-of-focus distribution and deep-crust intraplate earthquakes.”

Whereas the RMS travel time residual from local earthquake data is not a very sensitive tool
for ascertaining the presence of mid-crustal to deep-crustal layer interfaces, the earthquake focal
mechanism often is, as long as we consider only those mechanisms that arise from pure shear defor-
mation. Unless an active magmatic process or other high-Auid-pressure phenomenon is present, there
is probably no compelling reason to doubt that the microearthquake source can be represented by a
double-couple. Thus, this report takes the position that if quadrantal partitioning of unambiguous
P-wave polarity data from SGB microearthquakes requires the modification of the velocity model,
and if such modification does not degrade RMS, and does not contradict established models, then
it is more scientifically justifiable to modify the velocity model than to argue that the polarity data
imply other than pure shear source properties.

Independent confirmation of the presence of a strong P-wave velocity gradient or a velocicy
discontinuity at some depth between 12 and 15 km below sea level would be helpful. Seismic
refraction is the natural tool for searching for such a discontinuity. Pakiser’s review (1985) of
papers written in the previous three decades that deal with interpretations of seismic refraction
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data in the Basin and Range province suggests that refraction seismologists have divided opinions
on the visibility of P* phase(s) that should arrive from such mid-crustal reflectors, both province-
wide, and more specifically, at NTS. Hoffman and Mooney (1984) observe evidence for a 15 km
interface in an east-west profile across Yucca Mountain, but not in an unreversed profite from a
nuclear device detonation at Pahute Mesa. Ismail and Priestley (1986) also argue that a mid-crustal
layer boundary (12 to 16 km) is present in the vicinity of Yucca Mountain, Nevada, based on their
interpretationa of P-arrivals from east-west and north-south profiles. Serpa and others (1988) note “a
prominent zone of reflections at a traveltime of 5+ 1.5 sec (15 km)" in the central Death Valley and
surrounding mountain ranges (p. 1446), which they interpret as either a deep detachment, a zone of
transition between the brittle upper crustal rocks and a ductile lower crust, or as an uplifted rock
borizon originally formed at the base of the crust. In a recent interpretation of combined refraction,
reflection, and gravity data in northwest to central Nevada (about 4° north of the SGB), Catchings
and Mooney (1991) found mid-crustal reflectors at depths ranging from 12 to 18 km, below which
V, = 6.3 km/sec. These reflectors, which they interpreted as a possible brittle-ductile transition zone
boundary, extended over the length of their survey, 200 to 300 km. In summary, available evidence
appears to either support or not reject the existence of mid-crustal reflector(s) in the SGB.

Representativeness of focal mechanisms in the SGB catalog

Because the focal mechanism solutions presented in App=ndix D of this report include data from
only about one percent of the local earthquakes located and catalogued in the period 1987 through
1989, it is difficult to argue that they represent an unoiased and adequate sample of earthquake
sources sufficient to characterize seismic deformation of shallow crust in the SGB. However, insofar
as polarities can be determined for P-arrivals of smaller eartnquakes for which focal mechanisms were
not computed, there is a remarkable consistency of azimuthal partitioning of polarities for the vast
majority of SGB earthquakes. For most earthquake source regions in the SGB, first motions of P
rays travelling from the source into the northwest and southeast quadrants are compressional. First
motions of P rays travelling in the interior of the northeast and southwest quadrants are usually
dilatational. Near the edges of these quadrants, the first motions may be compressional or dilata-
tional, depending on whether the seismic slip is predominantly normal or strike slip, respectively. A
significant counterclockwise rotation of this first motion pattera is observed for many earthquakes
in the westernmost part of the southern Great Basin, as is evident fiom several focal mechanisms
presented in Appendix D, the most pronounced case teing for the Owens Valley earthquake of July
5, 1988 (Figure D23). The rotation of the average strain field from the center of the SGB to its
westzarn boundary is further discussed in Rogers and others (1989) and below, in the section “average
directions of P and T and tectonic strain.”

The bulk of SGB earthquake P-arrival data, whether from earthquakes having well-constrained
focal mechanisms, or from smaller earthquakes, tend to support the model of earthquake gener-
ation from uniform regional stresses and deformation processes more than it supports the model
of microearthquakes being a nearly chaotic accomodation to local perturbations of the stress field.
Conceptual models of the strain field in the shallow to mid-crustal rock of the SGB should account
for the consistent patterns of P-wave first motions that are generally observed by the SGBSN for
most SGB earthquakes.

Untypical focal mechanisms and source zones in the SGB

While the azimuthal distribution of P-wave first motions discussed above is likely to be observed
for most SGB shallow-crustal to mid-crustal earthquakes, a few earthquake data sets do not conform
to that pattern. An example of a data set having first motions that are 180° out of phase from the
norm is that of an earthquake on May 30, 1985, at northern NTS (Tippipah Spring quadrangle),
shown in Figure 13 of Harmsen and Rogers (1987). Two focal mechanisms from earthquakes in the
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epicentral vicinity of that May, 1985, earthquake, which occurred in July, 1984, also reported in

- Harmsen and Rogers (1987), display typical P-wave azimuthal distributions.

For sources within the Silent Canyon Caidera, in the vicinity of Pahute Mesa underground
nuclear explosions (UNEs), earthquake seismograms from SGBSN stations often exhibit either di-
latational or indeterminate first motions, even in the northwest and southeast quadrants of the focal
hemisphere, indicating the possibility that these initiate predominantly as isotropic, volume-reducing
events rather than as double-couple events. Because of the sparsity of U.S.G.S. seismic station cov-
erage in the vicinity of the Silent Canyon Caldera, the proportion, r: 0 < r < 1, of deformation
at the seismic source that is deviatoric (double-couple) rather than isotropic (spherical) cannot be
determined using P-wave polarity information only; if we assume r = 1, the mechanisms exhibit
approximate 90° rotation of pressure and tension axes from the regional averages. Two examples
of double-couple interpretations for these peculiar Silent Canyon Caldera events are included in
Appendix D, Figures D21 and D31. Another good example of a SCC earthquake having almost
exclusively dilatational first motions is that of September 2€, 1987, 22:52:31, listed in Appendix A,
which occurred about 56 hours after the relatively large UNE, Lockney (M, = 5.7). A possible
explanation of such events at SCC is that they are seismic release from the closing of tension cracks
formed during nuclear device tests, or from partial implosion of the cavity. If this is the case, it ia
probably true that r << 1 for these SCC events, in which case the double-couple interpretations are
invalid. -

Yet another class of events following UNEs (which probably overlaps the class of “dilatational
sources” discussed above) is that of the “low-frequency events.” Seismogram dominant frequencies
for both P-coda and S-coda are significantly lower for these events than those observed in “natu-
ral” earthquake seismograms at comparable source-to-station distances. The remarks about typical
distributions of P-wave first motions and focal mechanism properties therefore do not apply to the
events that are most closely associated, both temporally and spatially, with UNEs. Such post-test
phenomena are probably induced by the tests, and need to be separated both from the earthquake
hypocenter catalog when we estimate rates of regional natural seismic strain, and from the focal
mechanism catalog, when we compute the average direction of extension or other strain parameters.
Most hypocenters of events during the period 1987 through 1989 having coda with lower-than-average
frequency content, whether in the Silent Canyon caldera or elsewhere in the SGB, have been sepa-
ratcly tagged and listed in Appendix C of this report. In general, because of the large number of such
phenomena, and the noisy, emergent nature of first motions st many stations, no attempt is made
to routinely determins hypocenters for the vast majority of these low-frequency events. However,
their seismograms are all archived onto magnetic tapes to provide a permanent data base for future
research. Of the three NTS nuclear device testing regions, Pahute Mesa, Rainier Mesa, and Yucca
Flat, the most active region with respect to quantity of potentially induced seismicity per test of a
given reported magnitude is Pahute Mesa, and the least-active region is Rainier Mesa.

Inasmuch as low-roda-frequency events have been occasionally recorded in the SGB away from
the NTS, we cannot rule out the possibility that some are not induced by nuclear device tests.
One class of low-coda-frequency seismicity that is definitely natural is that of relatively deep-focus
earthquakes, at the crust-mantle interface, examples of which are discussed in the section, “depth-of-
focus distribution and deep-crust intraplate earthquakes.” If the event’s hypocenter and origin time
strongly suggest that it is not induced by cultural activity, it is included in the earthquake catalog
and listed in Appendix A, regardless of the frequency content of SGBSN seismograms.

Evidence of seismically active detachment faults?

The possibility that detachment fauits are seismically active in parts of the SGB has not been
previously documented to the authors’ knowledge. Much of the large-scale extensional tectonics of
the southern Great Basin during the Neogene period is now understood to require a major component
of block movement along gently dipping faults (Wernicke and others, 1988). Therefore, it should
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not be surprising if some of that movement is sufficiently “catastrophic” to result in earthquakes
detectable by the SGBSN. However, under Hamilton's (1988) model for detachment faulting in the
Death Valley region, detachment faults would originate as moderately-dipping or steeply-dipping
normal fault segments. Fault dips become more gentle through unloading and ductile deformation
of the lower plate, and fault segments may be inactivated as their dip becomes too gentle to permit
further slip. Such fault segments would not be expected to be seismogenic.

All double-couple focal mechanisms have two orthogonal nodal planes. If the inclination or dip
of one of those planes is ss 20° or less, that focal mechanism solution provides evidence of a possible
seismically active detachment fault. Without further geological or geophysical information about
deformation in the vicinity of that hypocenter, detachment is one of two possible interpretations,
and not the most likely unless movement on the near-vertical auxiliary plane can be discounted.
No instances are given in this report where we wish to imply that the probability of slip on the
near-vertical auxiliary plane is significantly iess than 0.5. However, in addition to the major, if not
dominant, role that shallow-dipping faults must play in the large-scale Neogene extension of the
southern Great Basin, shallow-dipping nodal planes of focal mechanisms are sometimes unavoidably
present in SGBSN data sets. If these shallow dipping nodal planes are not the fault planes, we are
left with vertical slip on very steeply-dipping faults, implied by the auxiliary nodal plane of such
focal mechanisms. Such deformation yields almost no net crustal extension, and provides as many
obstacles to plausibility from a rock-mechanics perspective as does seismic slip on gently dipping
faults,

The first example of a shallow-dipping nodal plane for the focal mechanism solutions computad
for this report is for an earthquake of April 20, 1987, in the Specter Range SW quadrangle {Appendix
D, Figures D5 and D6,. This shallow-dipping nodal plane is somewhat “robust,” in the sense that,
for two very different assumed hypocenters, the dip of the plane remains sub-horizontal, although
the angle of slip changes from —90° (normal slip) for the surface focus hypocenter, to 0° (strike
slip) for the six km below sea level hypocenter. Several focal mechanisms presented in this report
have primary or alternate solutions with a nodal plane whose dip is less than 20° (Appendix D,
Figures D7, D11, D17, D19, D20, D33, and D34). For some station geometries relative to SGB
sources, the shailow dipping nodal plane “goes away™ by changing the assumed hypocentral depth
(compare Figures D18 and D19, for example). Other cases in which the focal mechanism primary
solution contains a nodal plane whose dip is strongly dependent on the assumed hypocenter depth
are discussed below. These observations are intended to emphasize that for the current SGBSN and
probably for many regional seismographic networks, uncertainties in source properties inferred from
their focal mechanism solutions are frequently substantial.

One poscibly important example of a focal mechanism having a shallow-dipping nodal plane
that does not “go away” by depth-of-focus manipulation is that for an earthquake in the Grapevine
Mountains, California (Dry Mountain quadrangle), on May 26, 1988, 03:56:49 UTC. This earthquake
is among the largest of SGB earthquakes recorded by the SGBSN in 1988. Because of its magnitude,
this earthquake’s P-wave polarities are exceptionally clear. The quadrantal distribution of first-
motion P-polarities for SGBSN data does not occur for assumed hypocenters less than about 6-7
km below sea level, i.e., for shallower focus hypocenters, dilatations are hopelessly intermixed with
compressions when plotted on the lower (equivalently, upper) hemisphere around the assumed source.
The distribution of first motions does partition into quadrants of like polarity without significant
inconsistencies for a source with assumed 7 km depth (Appendix D, figure D20), when source-to-
station rays are computed using the velocity model of Appendix F, containing a velocity discontinuity
at 15 km. Supplementary data from the southern California and central California seismic networks
(PAS and MNLO, respectively) were inclided to help constrain the focal mechanism, which has
a nodal plane dipping 21°. Slip is normal. This example may be among the strongest evidence
yet collected by the SGBSN for possible seismic slip on a shallow-dipping surface. However, this
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plane, if the fault plane, is perhaps too steeply dipping to imply seismic activity on a detachment 1
surface. Other examples presented in this report have more shallow-dipping nodal planes, but these
are generally less well-constrained than the May 26, 1988 earthquake’s focal mechanism. 3

Yucca Mountain earthquake focal mechanisms

Three earthquakes at Yucca Mountain are examined to see if it is possible to derive focal E

mechanisms; a magnitude 0.4 on March 10, 1987, a maguitude 0.1 on June 1, 1987, and a magnitude

2.1 on November 18, 1988. For each of these, hypocenters were relocated using a flat layer velocity

model having P-wave velocities and layer interfaces that approximately correspond to those found

by Hoffman and Mooney (1984) in a refraction survey of Yucca Mountain. These velocities are

lower near-surface than those of the standard SGB model, with the consequence that seismic rays

traveling to Yucca Mountain stations suffer more refraction towards the vertical than in standard

model paths. The two models’ P and S velocities are plotted as a function of crustal depth in

Appendix F, Figure F1. Because none of the Yucca Mountain earthquakes was large enough to be 4

adequately constrained by P-wave first motions, SV and P vertical ground vibration amplitude data i

were gathered, and had to be corrected for propagation effects to provide SV-to-P amplitude ratios

representative of the source only. These path corrections are dependent on the earthquake's depth-

~. of-focus, with greater amplitude corrections necessary for deeper focus hypocenters. The Yucca

Mountain velocity model differs from the “standard® SCB velocity model in the important detail :

that all source-to-station rays from SGB crustal earthquakes arriving a. Yucca Mountain stations ]

3 - are incoming at ¢ < ¢., where ¢ is the free-surface angle of incidence, and ¢, is the criticai angle.

a When ray tracing is performed using the standard SGB velocity model the opposite case is true,

# > ¢.. Althougl. this modeling consideration may appear to be of only zcademic interest, the use

of slow surface-layer velocities results in different focal mechanism interpretations for the extremely

small Yucca Mountain earthquakes than would result when using the standard SGB crustal model 1

for ray tracing and propagation effect corrections.

The largest recorded Yucca Mountain earthquake (M = 2.1) from the inception of the SGBSXN
- in 1978-1979 through 1989 occurred on November 18, 1988, 20:32:24 UTC, at 36.925° North latitude.
116.553° West longitude, and 11 km below sea level depth. The epicenter is about 12 km northwest
of the site of a potential national high-level nuclear waste repository (shown in Figure 11). Focal

mechanism solutions for this earthquake are nct sufficiently well cunstrained from SGBSN P-wave -
first motion polarities; thus, (SV/P), amplitude ratios are used to limit the range of solutions.
Seismic energy of the S-coda of the mainshock overdrove the telemetry electronics of all Yucca
Mountain stations. Yucca Mountain station seismograms from a small foreshock, which preceeded
the mainshock by a minute, were scaled to provide amplitude and period data for (SV/P), ratios (this
procedure assumes that the hypocenters and elastic energy radiation patterns of the two earthquakes
are nearly identical). Path corrections having amplitudes several times thase of the (SV/P). ratios
were added to remove propagation and free-surface effects (these corrections are sensitive to assumed
incident angle of P and S waves at the frez surface, thus to velocity model). If we accept the validity
of these modelling assumptions, the resulting focal mechanism solutions are well-constrained. The
azimuth of T is 276 + 3°, its plunge is 18 : 5°; the azimuth of P is 178 4 3°, its plunge is 28 =9°. All
solutions are predominantly strike slip, with some alternate solutions having a component of reverse
slip. Two representative solutions are shown in Appendix D, Figure D28, with the “observed” and
theoretical (SV/P), ratio data for each solution. The tension axes for these solutions trend west,
and are therefore rotated counterclockwise from the average direction of T for SGB focal mechanisms
(see the section, “average directions of P and T and tectonic strain” below). The southwest-trending
L nodal plane of the primary solition, if imagined to project to the earth’s surface as a planar fault,
- would crop out 3;:,— km southeast of the hypocenter, or 8 km northwest of the potential repository’s
3 location on the crest of Yucca Mountain. Slip on that plane is oblique left-lateral strike slip with
2 a substantial normal component. No Quaternary faults or lineaments have been mapped in the
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vicinity of that plane’s surface projection (Reheis and Noller, 1990). The northwest-trending nodal
plane has predominantly right-lateral strike-slip motion. If projected to the surface, it would crop
out at Bare Mountain, cutting the trace of the Bare Mountain fault.

Selection of the fault plane for this Yucca Mountain earthquake from the two (solid-line) nodal
planes of Figure D28 is possible based on plausibility arguments taken from rock physics. If the
direction of minimum horizontal compressive streas in the vicinity of the hypocenter of November
18, 1988, is approximately the same as that inferred by Stock and others (1985 and 1986) from
hydraulic fracturing measurements at various Yucca Mountain drillholes, azi{os) = N60° — 65°W,
then application of the Coulomb-Mohr failure criterion to the two nodal planes of the primary
solution of Figure D28 selects the northeast- southwest trending plane as the fault plane. In other
words, when considering the ratio of applied shear stress, r,,, to effective normal stress, o,,, on each
nodal plane, the condition

Jrzy] 2 0.704n

occurs when the fault normal direction, i = ¥, where ¥ is the normal to the northeast-southwest
trending nodal plane, but not when i = X, where X is the normal to the other nodal plane
(see Figure D28). Here, in order to satiafy the Coulomb-Mohr criterion using a plausible friction
coefficient, u = 0.7, it is assumed that the ratio of effective maximum principal compressive stress,
to effective minimum principal compreasive stress, 55:-, is approximately four in the vicinity of
the hypocenter. P, is the local fluid pore pressure. Io sacisfy another plausibility criterion, that
the direction of slip on the fault plane equals the dire-tion of maximum shear stress on that plane,
the amplitude of the intermediate principal compressive stress, o3, is considered a free parameter
{in the range o3 < 0; < 0,). This Coulomb-Mobkr analysis also suggests that o, is oriented sub-
horizontally at the hypocenter, a conclusion that would alsc be valid if the alternate (dashed-line)
nodal planes of Figure D28 had been considered. \Harmsen and Rogers (1986) discuss this process of
fault plane selection from rock physics considerations in greater detail.) The dip of the inferred fault
plane of the primary solution, 74°, is probably too great for that plane to correspond to Quaternary
faults on Yucca Mountain having similar trend, mazpped by Scott and Bonk (1984), who state that
faults at Yvcca Mountain that dip approximately 70° at the surface and display a “major dip slip
displacement” tend to flatten somewhat with depth, with 60° dip at depth > one km.

The other two focal mechanisms for Yucca Mountain earthquakes occurring in 1987 were for
earthquakes that, anywhere else in the SGB, would bave been considered far too smali to investigate
(M = 0.4 on March 10, 1987, and My = 0.1 on June 1, 1987). The March 10 earthquake, with a
focal depth of 3.1 km below sea level, has a well-ccnstrained focal mechanism from six polarities and
four ratios, if we require a very close fit between all theoretical and “observed” ratios (maximum
difference between logrithms = 0.15). The resulting mechanism is predoniinantly strike slip, with
substantial normal component, on either a north-northwest trending nodal plane or on a west-
southwest trending nodal plane. The north-northwest striking nodal plane dips east at about 66°,
and the west-southwes: striking nodal plane dips northwest at about 55°. Mapped Quaternary faults
in the vicinity of the epicenter, such as the Solitario Canyon fault and the Windy Wash fault, trend
north, with gentle undulations. Most of the mapped faults on the west side of Yucca Mountain dip
to the west, perhaps forming a headwall complex for the Bare Mountain detachment fault, most
active 12.5 million years BP (Scott and Whitney, 1987). Because of its dip, the focal mechanism's
north-south nodal plane does not appear to be related to remanent activity of that system. The
auxiliary nodal plane’s strike does not correspond to any mapped fault orientations in the vicinity
of the epicenter. The orientation of the tension axis, with azimuth N68° W, approximately coincides
with the direction of inferred minimum horizontal compressive stress at Yucca Mountain (Stock and
others, 1985 and 1986). Because constraint on the range of focal mechanism solutions is achieved
by closely fitting four (SV/P), amplitude ratios (implying that many assumptions about the earth
model are valid for this data set}, our confidence in these focal mechanism parameters is relatively
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The set of plausible focal mechanisms for the M, = 0.1 earthquake of June 1, 1987, with depth
of 5.9 km below sea level, is not well constrained even when four amplitude ratio data supplement the
five unambiguous P-wave polarities. A strike-slip focal mechanism solution, shown in Appendix D,
Figure D7, has only marginally better amplitude ratio fit than an alternate normal-slip mechanism
(RMS ratio error = 0.180 versus 0.197) when all “observed” ratios are required to have amplitudes
within a factor of two of theoretical values. One of the nodal planes of the normal-alip mechanism dips
about 10 degrees to the east, which, if the fault plane, is an example of a possible active detachment
fault at Yucca Mountain. I the strike-slip solution is correct, the north-northwest trending nodal
plane agrees in strike and dip with the Solitario Canyon fault, but not with mapped sense of slip.
The T-axis for the strike slip solution also trends paralle] to the direction of minimum horizontal
compressive stress as determined from hydrofrac measurements at Yucca Mountain drillholes (Stock
and others, 1985 and 1986).

In summary, focal mechanism solutions for Yucca Mountain, Nevada, earthquakes detected
through 1989 are poorly to, at best, moderately well constrained when only P-wave polarities are
used in their determination. This lack of constraint is the direct result of the inability of most SGBSN
sensors to detect first motious, due to the very small size of Yucca Mountain earthquakes recorded
through 1989. While supplementing polarity data with {SV/P}, amplitude ratios is sometimes, but
not always, able to constrain the solution set to a narrow, geologically plausible, range, the ratio
method borrows heavily on hard-to-validate assumptions. A better und.zstanding of seismic slip at
Yucca Mountain and vicinity requires that we imprcve seismographic coverage there, a project that
is currently underway by YMP-USGS.

While we hzve attempted to relate the microseismicity at Yucca Mountain to relatively major
mapped Quaternary faults there, it is probable that much of the SGBSN’s monitoring is recording
activity on secondary structures, such as Riedel shears; thus, correlaticn of focal mechanism param-
eters with major faults may be expected to be low. A second caveat may be in order. The shallow
(< 1.5 km below surface) hydrofrac determinations of minimum compressive stress that were invoked
to determine the fault plane for the Yucca Mountain earthquake of November 18, 1988 (Appendix
D, figure D28) may not be appropriate for seismogenic depths. Such factors as topographic influ-
ence on the crustal stress field (Swolfs and others, 1988) or a detachment surface may not justify
extrapolation of those hydrofrac measurements to depths corresponding to earthquake hypocenters
considered in this section.

Reverse-slip focal mechanisms and compressional tectonism in the SGB

Tucki Mountain and the Panamint Range, California, may have moved =~ 125 = 7 km in the
direction N65+ 7°W from the Nopah block during the Neogene period (Wernicke and others, 1988),
and may therefore be expected to display sigaificant seismicity if this extensional process is still
active. Prominent reverse-ship faults have been observed at Tucki Mountain (Wernicke and others,
1988). The mainshock of a short-lived Tucki Mountain series of earthquakes in March, 1982, reported
ip Rogers and others (1987), provides sufficient P-wave polarity data from the SGBSN and from the
southern California seismic network (PAS) to yield a well-constrained focal mechanism (Appendix
D, Figure D1). The focal mechanism of the earthquake (M3 = 3.4) has east-west trending and
northwest-southeast trending nodal planes, each with oblique reverse slip. The mainshock’s epicenter
is at the northernmost end of Tucki Mountain (Panamint Range), about 25 km northwest of the
northern end of the north-trending, right-lateral strike-slip Death Valley fault, and about 12 km
southwest of the northwest-trending right-lateral Furnace Creek fault zone.

Although well-constrained oblique-reverse-slip focal mechanisms are extremely uncommon in
the southern Great Basin, “most ‘strike-skip’ faults ... are associated with an assemblage of related
structures including both normal and reverse faults” (Christie-Blick and Biddle, 1985, p. 1). The
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deformation implied by the March, 1982, Tucki Mountain mainshock may be the result of compres-
sional strain west of the junction of the Death Valley and Furnace Creek fault zones in the manner
predicted by laboratory-scale photoelastic models of segmented faults (see Freund, 1974, his figure

Compressional tectonism is of some interest to site characterization, because of its potential to
interact with the hydrclogic subsystem. No unequivocal, predominantly reverse-slip focal mechanism
solutions have been determined from SGBSN data for earthquakes within 70 km of Yucca Mountain
to the present date. One oblique reverse-slip mechanism for a small earthquake (My = 1.7) in
the Tippipah Spring quadrangle, also mentioned above in the section “unusual mechanisms,” has
epicenter 35 km northeast of a central point (coordinates 36°51’N, —116°27.5’W) on Yucca Mountain
(Harmsen and Rogers, 1987). That solution has one glaring polarity inconsistency, so our confidence
in the solution is low.

Focal mechanisms of other notable SGB earthquakes, 1987 to 1989

The October 2, 1987, 11:11 UTC, magnitude 3.4 earthquake in the Papoose Lake SE quadrangle
(Table 3, Index 9) yields focal mechanisms that vary significantly as a function of assumed depth-of-
focus. The nearest station is over 27 km from the epicenter, so depth resolution is necessarily poor.
o In Appendix D, two mechanisms are presented, one for an assumed five km below sea level focus
shown in Figure D11, and the other for an assumed 11 km below sea level focus shown in Figure
D12. RMS travel time residuals are of little help in narrowing .lown the hypocenter, being 0.19 sec
—~ for the shallower-focus solution and 0.20 sec for the deeper-focus solution wheus using the standard
SGB crustal model. Both hypocenters’ focal mechanisms possess a northwest-dipping and southeast-
dipping nodal plane. The southeast-dipping rodal plane for the shallower-focus hypocenter dips at
) about 14 degrees, providing another example of a possible seismically active detachment fault. The
k. northwest-dipping nodal planes for both solutions dip steeply, and are oriented favorably for normal
’ slip if the extensional direction is north-northwest in the vicinity of the hypocenter. The earthquake e
was somewhat unusual in that only two other hypocenters were observed in its vicinity over the next
month, an unusually low level of concomitant seismicity for an earthquake of its magnitude.
Focal mecL inisms for a My = 2.0 Yucca Flat earthquake on February 7, 1988, (Table 3, Index
14) show strong dependence of strike, dip, and rake on assumed depth of focus. When treated as
a surface-focus event, the focal mechanism indicates oblique slip on a steeply-dipping north-south
fault (Yucca Fault?), or strike slip on an east-west oriented fault (Figure D18). When treated as
a deeper-focus event, five km below sea level. the focal r1aechanism includes a 5° northwest dipping
~ nodal plane, with strike-slip motion, and a northwest-oriented vertical nodal plane with vertical
motion {Figure D19). The possibility of a seismic detachment fault thus reappears, although this
example suffers from a poorer data fit to the velocity model, with RMS travel time residual = 0.20
seconds for the deeper hypocenter, versus 0.14 seconds for the surface-focus hypocenter. A graph
of bow the RMS travel time residual varies as a function of depth-of-focus when using HYPOT1 to
determine the hypocenter of this Yucca Flat earthquake is shown in Figure 14. The surface-focus
solution is not particularly satisfying to many seismologists, who believe that ultra-shallow rock is
geaerally not strong enough to store sufficient distortional strain energy for magnitude 2 earthquake
generation. Thus, the relatively large travel time residual for the deeper focus solution may be more
the result of an inadequate velocity model for this earthquake’s arrival time data set than of an
intrinsically poorer depth-of-focus estimate.
The Reveille Peak quadrangle earthquake of October 28, 1987, 17:25 UTC (Table 3, Index 10),
- is one of the larger (M = 2.8) of a few hundred earthquakes observed in a few km zone at the
southern end of the Reveille Range from 1986 through 1989. The nearest seismic station to this
series, QCS, is about 21 km east, so depth of focus is poorly resolved for these earthquakes. A
rangefront fault on the west side of the Reveille Range may be active in the Quaternary, and may be
associated with this long-running series. Focal mechanisms were computed for a near sea level focus,
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Figure 14.~ Left side: epicentral scatter for various fixed depth and free depth HYPO71 hypocenters
for a Yucca Flat earthquake of February 7, 1988, 16:47 UTC. The symbols correspond to the fixed
depth hypoccaters: M,0,1,2,..., A,B,C,D.E, and F for depths = -1,0,1,2,...,10,11,12,13,14, and 15
km below sea level. The open square is for the free depth solution, with starting iterate depth 7
km, and the Z is for the free depth solution with starting iterate depth 0 km (at sea level). Right
side: The RMS travel time residual for the various fixed depth and free depth solutions for the same
event. The letters above the fixed depth solutions, and below the free depth solutions, are HYPOTI
“grades” assigned during the process of hypocenter determination. This plot shows a small variation
in RMS for many shallow depth estimates, a pattern that is often present for SGB data sets where
the nearest station is relatively distant from the epicenter.
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and for a 5.7 km below sea level focus. The shallower-focus focal mechanism solutions, shown in N’

Figure D13, indicate right-lateral strike slip on a steeply dipping north-trending fault, or left-lateral

strike slip on a steeply dipping west-trending fault. The deeper-focus focal mechanisms shown in

Figure D14, are less well constrained, but all solutions bave a significant component of reverse slip

on northwest-trending nodal planes, and a steeply plunging tension axis. Another earthquake in the

southern Reveille Range series, occurring on August 30, 1988, at 2:30 UTC, has an oblique normal-

alip strike-slip solution for a fixed-depth hypocenter at five km below sea-level, shown in Figure D36

(Table 3, Index 20). The near-surface layer velocities used for hypocenter determination were two

to 25% faster than those of the standard model, based on observed negative travel-time residuals for

stations north of Yucca Flat and Rainier Mesa nuclear device tests, relative to the standard velocity

model.

A strike-slip earthquake occurred on January 9, 1989, 05:08 UTC, with epicenter about 10+

miles (17 km} north of Las Vegas, Nevada (Valley quadrangle), where it was strongly felt (M} =

3.5; M}EIC = 35, MMI= V to VI, Carl Stover, written communication). This is the only SGB

earthquake during the 1987-1989 period for which property damage was reported to the National

Earthquake Information Center (NEIC), although damage was alight (cracked windows). The focal
mechanism solutions shown in Appendix D, Figure D29 and D30, indicate right-lateral strike slip i
o on a steeply dipping north-trending fault, or left-lateral strike slip on a west-trending fault. The
' epicenter is in an alluvial valley at the base of the south flank of Gass Peak, with no immediately
obvious fault to identify as the source. The inferred Las Vegas Valley fault strikes west-northwest
in the vicinity of the epicenter, but SGBSN first-motion data do not fit the local trend of that
fault. Variations in assumed focal depth for this earthquake have little effect on the focal mechanism
~ solutions. For example, the angle of slip on the east-west nodal plane is 0° £+ 15° for a seven km below
sea level hypocenter; it is 7° = 8° for the four km below sea level hypocenter shown in Figure D29; it
is —5° + 3° for solutions derived from a hypocenter at sea level, shown in Figure D30 (0° represents
horizontal block movement). This earthquake is one of the few observed for the 1987 through 1989
- period for which the regional SGBSN network P-wave polarities provide a fairly well-constrained set

— of focal mechanisms, relatively independent of assumed hypocentral depth.

In this s=ction, focal mechanism solutions for four SGB earthquakes that occurred between
1987 and 1989, all having magnitude > 2.0, have been discussed, with emphasis on the variety of
— solutions that result by changing the assumed hvpocentral depth. In only one case, that of the
January, 1989, earthquake north of Las Vegas, Nevada, was the focal mechanism solution set not
strongly affected by changing the assumed earthquake depth of focus by a few km. In some cases,
- depth uncertainty translates primarily to nodal plane dip-angle uncertainty, and seismically active

detachment faults become possible source interpretations. In some cases, predominantly strike slip
solutions change to predominantly reverse slip solutions by increasing the assumed depth of focus.
Although the earthquakes for which these ambiguous source interpretationz are > 50 km distant
from Yucca Mountain, they are often the mainshocks of relatively important earthquake clusters. !

9

These observations poinc to the need to put temporary portable networks over seismically active
spots in the SGB if we wish to better understand seismotectonic processes in the region surrounding
u potential national nuclear waste repcsitory at the Yucca Mountain site.

Average directions of P and T and tectonic strain

.- When considered collectively, the focal mechanisms for SGB earthquakes provide a fairly consis-
tent descriptor of certain components of the regional tectonic strain tensor at shallow to mid-crustal
deptha. Figure 15 is a plot of the thirty pressure axes (P or P) and tension axes (T or T') for the
1987-1989 mechanism primary solations listed in Table 3. The pressure axes form a girdle or belt
through the hemisphere, and the tension axes cluster in the northwest and southeast quadrants, with
relatively small plunge angles. When using Watson’s eigenvalue/eigenvector analysis of directional
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data on the sphere (Schuenemeyer and others, 1972}, we obtain an average tension direction, azi(T),
of N59°W, with plunge 2.8°, for the data of Table 2. (Each datum was weighed equally, regardless
of earthquake magnitude or degree of constraint on mechanism parameters.) When excluding the
Silent Canyon caldera focal mechanisms, whose sources may be induced by nuclear device tests, the
azimuth of avg(T)= N55°W, with plunge 2.8°. Figure 16 is a plot of the pressure and tension axes
for previously published SGB earthquake focal mechanism data for the period 1979-1988 (Rogers and

others, 1987, and Harmsen and Rogers, 1987). For these earlier data, azi(T) =N57°W, with plunge
= 2.0°. The distributions are very comparable. The average T-axis is the seismically determined
direction of average minimum principal compreasional strain within the seismogenic crust, and is
sometimes taken as an approximation to the direction of minimum principal compressional tectonic
stress. Furthermore, the avg(T) azimuth corresponds remarkably well with the direction of net Great
Basin extension as determined from space geodesy and neotectonic constraints, N56+10°W (Minster
and Jordan, 1987).

The focal mechanism avg(T) is rotated about 15° clockwise from the direction of net Neogene
extension from the Las Vegas fault system to the Death Valley fault system, as geologically deter-
mined, N73 + 12°W (Wernicke and others, 1988), although the significance of this observation is not
known.

Focal mechanisms provide relatively cheap indicators of tectonic stress parameters, but because
of the multiple uncertainties in depth of focus, focal mecl:anism strike, dip, and slip, the particular
mechanics of each fault (strength, friction, fluid pore pressures in fault zcae, fault interactions), and
the variability of the stress tensor with position due to crustal heterogeneity, there is no mathe-
matically well-defined mapping between focal mechanism data and the crustal stress tensor. The
majority of SGB focal mechanism solutions computed to the presen: date certainly conform to the
model of a highly stressed shallow cruet (eartbquakes are triggered by many NTS nuclear device
tests) in which the horizontal stress in the northwest to west-northwest direction is substantially
reduced, releasing gravitational energy through normal faulting events on northeast trending faults
and releasing horizontal strain energy through strike slip motion on steeply dipping, generally north-
trending, “sults. The mechanics permitting seismic slip on sub-horizontal (detachment) faults does
not fit this conventional model.

Some of the earthquake focal mechanisms whose T axes differs markedly from the average
T may be called “outliers.” Outliers include (1), events with obtique to near-vertical T plunge
angle, and (2), events with T"s azimuth rotated significantly from the northwest-southeast direction.
An example of an event having a 50°-plunging tension axis is the Furnace Creek eathquake of
March 16, 1982, discussed briefly in an earlier section. Examples of events with obliquely inclined
T (i.e., plunge(T) =~ 45°) are discussed in the section on possible active detachment faults, above.
Examples of events having rotated azi(T) include the Yucca Mountain mechanism for ezrthquakes
on October 18, 1988, two Silent Canyon Caldera earthquakes discussed above, and the composite
Timber Mountain me=hanism for earthquakes on July 3, 1988 and July 24, 1988 shown in Appendix
D, Figure D24. The focal mechanism for the Owens Valley earthquake of July 5, 1988, shown in
Figure D23, has azi(T)= N105°W (longitude 118.05° W), and that of the Dry Mountain quadrangle
earthquake of May 26, 1988, shown in Figure D20, has azi(T)= N83°W (longitude 117.71° w),
providing evidence for the possible counterclockwise rotation of the direction of minimum crustal
compression at the western edge of the SGB, in the vicinity of the Sierra Nevada block boundary,
relative to the central SGB. Another southwest SGB hypocenter with a focal mechanism having
azi(T) = east-west is that for the Stovepipe Wells quadrangle earthquake of July 8, 1986, 03:02
UTC (Harmsen and Rogers, 1987). The northwest-southeast orientation of the Furnace Creek fanlt,
northern Death Valley, California, may be favorable for right-lateral strike slip if the extensional
direction is more east-west than would be suggested by the average strain tensor for SGB earthquakes,
and if north-south crustal compression is sufficiently great in its vicinity. Very extensive sets of focal
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Figure 15.~ Lower-hemisphere projection of pressure (P) and tension (T) axes for the earthquake
focal mechanism primary solutions presented in this report for data in the period 1987 through
1989. Dashed rings are shown at inclinations of 25°, 45°, and 65° to indicate the relative mix of
predominantly strike-slip, oblique #'ip, and normal slip focal mechanisms, respectively. Horizontal
projections of average values of P and T, computed from Watson statistics, are plotted as tabs.
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SGB earthquakes 1979-1986
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Figure 16.— Lower-hemisphere projection of P and T axes, and their averages, for SGB earthquake
data of the period 1979 through 1986. Dashed rings are as in Figure 15.
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mechanism solutions (hundreds) have been determined for the seismically active Mammoth Lakes,
Round Valley, Chalfant Valley, and Mono-Walker Lake regions, as well as for central Nevada, and
are used to infer crustal stress tensor rotation from central Nevada (& 39.5° N, 118° W) to the Sierra
Nevada rangefront (=5 37.5° N, 118.8° W) (Vetter, 1990). A clear counterclockwise rotation of oy,
the minimum principal compressive stress, is evident from the Central Nevada Seismic Zone, where
the inferred o3 azimuth is approximately N50°W (plunge negligible), to Mammoth Lakes, where the
inferred oy azimuth is approximately N100°W (plunge negligible) (Vetter, 1990).

Depth-of-focus distribution and deep-crust intraplate earthquakes

A widely-held view on the depth distribution of earthquakes in the Great Basin is that depths
should be confined to the upper 15 km or 3o of crustal rock, with local variations based on higher-
than-average or lower-than-average heat flow, different lithologies, and strain rates (Smith and
Bruhn, 1984). The vicinity of 15 km depth i3 frequently termed the brittle-ductile transition zone.
The SGBSN hypocenter catalog generally conforms to this model, in that less than two percent of the
reported earthquake hypocenters for the 1987-1989 period have estimated depths, z, greater than 15
km below sea level. This property generaily holds for depth distributions in other parts of the Great
Basin where hypocenter data are available, with the exception of the Truckee, California, region,
where depths of focus often lie between 15 and 20 km (Rogers and others, 1989). Figure 17 shows the
frequency distribution of depth-of-focus of a subset of earthquake hypocenters from Appendix A of
this report having the properties that the minimum source o station distance < 10 km, the standard
error in depth, err, < 5 km, and the HYPOT1 average grade (Avg(Q1,Q2) in Appendix A listing) is
C or better. Although these restrictions are not enough to insure well-constrained hypocenters, they
reduce the population from N = 3300 to N = 851, and therefore result in a sample of what may
be the best-constrained quartile of the population of 1987 through 1989 SGB hypocenters. Figure
17(a) shows a bargraph of the counts of such events in each 1-km interval, from one km above sea
level to 20 km below sea level. Figure 17(b) shows the probability distribution of depth of focus for
that sample, where cumulative probability within each interval is assigned by assuming that “depth”
for the sth hypocenter is a normally and independently distributed random varible, with mean z
and standard deviation err, , respectively. The values z, and err,, are the depth and standard error
in depth, as reported in Appendix A. Also, the tails of the normal distributions are truncated at
one km above sea level and 20 km below sea level. and any remaining area under the probability
curves beyond those limits is accumulated into those extreme intervals. (A more realistic probability
density function would, of course, have finite tails, with limits corresponding to the bounds of the
seismogenic crust.) The distributions of Figure 17 are comparable to those reported in previous
SGBSN data reports (Rogers and others, 1987, and Harmsen and Rogers, 1987). Although the “fine
structure” of the distributions may be more a function of the location algorithm and velocity model
than of any fundamental property of the earth’s seismogenic crust, the main feature, a rapid tapering
off of seismic activity at depth > 12 km, is probably real.

Of the relatively deep-‘ocus hypocenter solutions for earthquakes in the SGB, very few depths are
in the relatively well-constrained upper quartile as defined in the preceeding paragraph, the typical
deep hypocenter being from a data set having a source-station gap > 180° and the nearest station
> 25 km from the source. A very small subset of the deep-crust hypocenters is well-located, having
both primary and secondary arrivals available at a station within 15 km of the epicenter, relatively
low RMS residual, reasonable Vp/Vs ratio, and < 180° gap in station azimuthal coverage. The
Ve /Vs ratio is the ratio of primary to secondary wave velocity, as inferred from P-wave and S-wave
arrival times at recording stations. For the period 1987 to 1989, the deepest hypocenter meeting
all of these criteria is that of a magnitude one earthquake on August 21, 1989, 16:17:45 UTC, in
the Halfpint Range, eastern NTS (Faiute Ridge quadrangle). The hypocenter is about 30 km below
sea level, at a depth corresponding to the crust-mantle interface. Seismograms from the 12 nearest
SGBSN stations that recorded this earthquake are displayed in Figure 18, with their corresponding P
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Figure 17.- Depth of focus distribution of the best-constrained upper quartile of SGBSN hypocenters
for the period 1987 through 1989 (see text for definition of “best-constrained”). (a) Graph of counts
of events versus focal depti, in one km intervals. (b) Graph of probability that an event occurs
within a given one-km interval in the depth range —1 < z < 20 km, where negative depths are
understood to be above sea level (see text for discussion of how probabilities are determined).
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Figure 18.- Seismograms from a deep-crustal earthquake on August 21, 1989, 16:17:45 UTC, in the eastern NTS (Paiute Ridge quadrangle) are
displayed for 12 SGBSN stations nearest to the espicenter. The total time between the left and right brackets is 56 seconds. Scaled arrivals for
primary (1') and secondary (S) waves are also displayed. The S — P time for the nearest station, GLR, is 4.30 seconds.
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for a free-depth solution, with initial iterate depth 7 km, and the “Z” symbol is the epicenter for a
free-depth solution with initial iterate depth O km. All epicenters are plotted relative to the position
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Figure 20.~ Left side, epicentral scatter and right side, behavior of RMS as a function of fixed-depth
and free-depth HYPO71 solutions, with symbols having same meanings as in Figures 10 and 14, for
an earthquake north of Las Vegas, Nevada, on December 31, 1987 8:12 UTC having probable depth
of focus near the brittle-ductile transition. (a) Hypocenters derived using a model with no interface
at 15 km below sea level, V,, = 6.15 km/sec between 3 and 24 km below sea level, (b) Hypocenters

i derived using a model with an interface at 15 km below sea level, V, = 6.5 km/sec below that
interface {see Figure F1(a) for the velocity model). This figure shows that in some instances, the
15 km interface, or the relatively high velocity below that interface, is not well supported by arrival
tizne data.
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In summary, deep crustal earthquakes in the SGB are both rare and small (maximum magni-
tude = 1). Data quality of those earthquakes’ seismograms is poor, probably due in part to peculiar
source properties and to relatively high P-wave and S-wave attenuation (low Q) of rock at mid-
crustal to deep-crustal depths. To depths of about 15 km below sea level, SGB microearthquakes
yield seismograms that contain relatively high energy content in the 5-1C Hz range, whereas seis-
mograms of microearthquakes originating at greater depths are depleted in those frequencies. Focal
mechanism solutions have not been attempted for the data of deep-crustal SGB earthquakes, due to
the ambiguity of P-wave onsets at SGBSN stations.

Conclusions

e Although epicentral constraint on most SGB earthquake locations is fairly good (probable epi-
central error < 1 km), hypocenter (depth-of-focus) constraint is often poor (uncertainty in depth
frequently on the order of § km). A more accurate velocity medel could reduce depth uncertainty, but
in its absence, and given the high degree of structural variability of SGB rock, a denser seismographic
network is necessary.

" e An important conseque=nce of depth-of-focus uncertainty is that focal mechanism solutions, even
if well-constrained for a given assumed depth, sometimes vary significantly with changes in depth.
However, some SGB focal mechanism parameters, e_pecielly the azimuth of the tension axis, are
relatively stable or “robust” for those different solutions.

o Deep-crustal earthquakes in the SGB are rare (less than 2% of the total hypocenters) but not non-
existent. Their presence at the crust-mantle interface (= 32 km) provides an intriguing geophysical
problem in a high heat-flow region.

e SGB earthquake focal mechanism solutions are generally strike-slip, oblique slip, or normal-slip,
in roughly equal proportions, with tension axes clustering in the northwest-southeast quadrants,
with relatively small plunge angles, and pressure axes forming a girdle or belt through the focal
hemisphere. These solutions suggest 2 uniform crustal stress pattern in which compressional stress
in the northwest-southeast direction is substantially lower than in other directions. Gravitational
energy is released through normal faulting events on north-northeast to northeast trending faults
and horizontal strain energy is released through dextral motion on steeply dipping, north trending
faults and through sinistral motion on east-northeast trending faults. The mechanics permitting
seismic slip on sub-horizontal (detachment) faults does not fit this conventional model.

o Exceptional focal mechanism solutions, including solutions having a nodsl plane with dip< 20°,
strongly rotated tension axis direction, or reverse slip are encountered in the 1987-1989 SGB data.
They do not conform to the regional pattern, and some may indicate 'ocal anomalous tectonic
features. No unequivocal, predominantly compressional focal mechanism solutions have been deter-
mined from SGBSN data for earthquakes within 70 km of Yucca Mountain through 198S.

o SGB focal mechanism data are consistent with crustal stress models which display regional counter-
clockwise rotation of principal horizontal stress directions from the California-Nevada stateline at
36°N to 37°N, and =~ 116°W to 117°W to the eastern Sierra Nevada block boundary at about
118.1°W.

e Yucca Mountain, Nevada, is a seismically quiet site relative to surrounding areas. Focal mechanisms
for Yucca Mountain earthquakes are Gifficult to constrain, because no Yucca Mountain earthquakes
yet recorded have size greater than My = 2.1, and most have M <10,

o Rock at shallow depths in the vicinity of Rainier Mesa displays a strong directional anisotropy for
P-wave velocities; whether this apparent anisotropy is the result of aligned cracks and stresses or of
the presence of crustal heterogeneity, i.e., a high-speed ridge under Rainier Mesa, is not determinable
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from P-wave arrival data alone. The ability to distinguish among competing explanations could be
achieved by an analysis of shear wave splitting frem on-scale, three-component recordings of nuclear
device detonations which release tectonic strain over a range of azimuths; such data are not availabje
from the current SGBSN,
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Appendix A

Earthquake locations for the years 1987, 1988 and 1989
and quadrangle map names to which locations are keyed

All earthquake hypocenters reported in Appendix A are preliminary. The local hypocenter sum-
mary column headings are for the most part self-explanatory. UTC is Universal Coordinated Time.
Horizontal error equals /adz? + ady?, where sdz and ady refer to the HYPO71 standard errors in
longitude and latitude, respectively. Vertical error is the HYPO?71 standard error in depth (sdz). “AZI
GAP" is the azimuthal gap, that is, the largest angle subtended by the epicenter and any two circu-
larly adjacens stations with positive phase weight. “Q1” and “Q2" represent two HYPOT1 hypocenter
quality estimates as defined by Lee and Lahr (1975). “DS” is a code for data source: A for analog
seismograms, (data scaled from develocorder films, starting depth, 2o, at 7 km for iterations), all other
letters are for data scaled from digital seismograms. Five digital data letters are defined: Z, S, and
T are for minimum RMS travel time residual solution having zo = 0, 7, or 12 km below sea level,
respectively, using the standard SGB crustal velocity model, modified to include a layer interface at
15 km, below which Vp = 6.5 km/sec; I is a solution using the standard SGB model without the
15 km interface, and Y is a solution using the Yucca Mountain velocity model. In each of the latter
cases, zo = 7 km. for the initial hypocenter guess. zo and y, are always taken to be near the earliest-
reporting station. When equal final RMS values occur for solutions haviny different zo, the priority
for reporting is I, S, Z, and T. A and Y solutions were not extensively redetermined using different
values of zp.

Mca is the coda-average magnitude, Md is the duration magnitude estimate, MLh is local mag-
nitude from horizontal-component instruments, MLv is local magnitude from vertical-component in-
struments, MLc is the maximum of station magnitudes from overdriven (clipped) records. Amplitudes
recovered from vertical-component data are multiplied by 1.75 to provide an approximate horizontal-
equivalent amplitude. Mca is comptted from the post-S coda by fitting the envelope function,

A(t) = Aot —t,) '3,

to a sequence of 5.12-second windows of peak amplitude data in the unclipped portion of the seis-
mogram. In this formula, A is statistically determinad, and is transformed into Mca. The modeled
time rate of decay is governed by the exponent 1.8, which lumps geometric spreading, scattering, and
anelastic attenuation. Mca appears to underestimate the true event magnitude when M > 2.7.

Depth estimates may be followed by one or two stars. One star means that the depth-of-focus
standard error estimate was very large (> half crustal thickness). Two stars imply that the depth was
fixed by HYPO71 during the last several iterations for hypocenter, because the data lacked resolving
power for that parameter. In some instances, the standard depth error estimate, sdz is followed by one
or two +8. These cases, discussed in greater detail in the section, Preliminary hypocenter determination
for SGB earthquakes and explosions, are for hypocenters whose depth-of-focus uncertainty is greater
than would be suggested by sdz.

DELMIN is the minimum source to station distance in km, and RMS RES. is the root-mean-
square travel time residual, defined in the text of this report. #N PH. is the number of (P+S) phases
having positive weight in the solution. Finally, U.S.G.S. quadrangle is the name of 71 or 15 minute
topographic quadrangle in which the epicenter lies. Regioral events are not assigned quadrangle names.
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iy STAND STAND A2l QQ0 DEL~ RMS N
o DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
oy (uTC) (DEG. N) (DEG. W)  H(KM) (kM) 2(xM) (DEG) Mco Md MLh MLy MLc (KM) (SEC) QUADRANGLE

QIET

1987 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

",

"u, JAN 1 1:27:48 37.289 114,837 1.7 1.9 3.9 233 B0l 1.80 1.8 1.79 23.0 0.12 9 GREGERSON BASIN
", 1 4: 6: 5 36.806 115.987 0.3 8.32 8.4 176 ACS 9.72 ' 0.94 15.3 0.10 23 FRENCHMAN FLAT
l Ml 1 13:26:38 37.540 115.760 0.2 4.32 1.1+ B7 ACS 1.20 1.09 1.44 12.0 0.08 22 WHITE BLOTCH SPRINGS
o 1 14:58:10 37.856 116.137 0.2 0.23 0.2 106 ACZ 1.57 1.9 1.58 20.4 0,06 15 REVEILLE PEAK
Wil 2 13: 7:586 36.986 115,976 0.4 -0.65 0.4 156  ACl 8.94 1.19 7.5 0.11 13 PLUTONIM VALLEY
!""u "I ' 2 14:13:29 36.9080 115,971 0.3 -0.16 8.4 128 AB] 1.60 1.30 1.25 8.2 0.11 20 PLUTONIUM VALLEY
L)
fomihn 3 5. 7:29 37.854  116.140 9.2 3.92 8.8 105 CCl 1.68 1.53 20.5 9.04 9 REVEILLE PEAK
3 7:40: 2 36.462 116,164 8.2 10.64 8.2 64 AAl 1.72 1.16 1.35 5.8 0.07 32 AMARGOSA FLAT
4 2:38: 5 36.464 116.159 0.4 10.64 0.5+ 137 ACl 8.83 1.10 0.80 5.5 0.09 17 AMARGOSA FLAT
5 19:48:18 35.671  116.478 0.9 11.69 3.0+ 283 B0l 2.07 1.74 1.83 2.14 47.9 0.10 14 AVAWATZ PASS
6 2:18:23 37.116 117.354 0.2 0.28 9.4 120 ACZ 0.97 0.85 1.84 13.0 0.11 20 UBEHEBE CRATER
8  3:49:32 36.651 116.345 0.5 2.43 0.4 178 ACl 0.40 .50 0.8 0.09 16 STRIPED HILLS
6 12:20: @ J6.862 115,965 9.2 6.45 0.7 80 AB! 1.72 1.28 1.47 1.3¢ 11.1 0,10 48 FRENCHMAN FLAT
7 0:21: 8 J37.65% 114.878 0.2 5.22 0.4 146 ACI 1.59 1.20 1.43 1.7 5.2 0.05 12 PAHROC SPRING
7 2:59:16 J6.613 115.896 0.2 9.57 .5 100 ABI 1.56 1.09 1.06 7.9 6.10 38 MERCURY SW
B 7:24:37 37.348 117.234 0.3 0.17 0.2 71  ABS 2.18 1.65 1.72 5.4 0.090 20 SCOTTYS JUNCTION Sw
8 11:48: 3 J37.140 116.289 8.2 6.88 8.5 85 ABI e.95 8.67 8.7 0.09 26 AMONIA TANKS
8 17:24: B 36.624 116,345 1.4 0.9 1.0 293 BDl 1.27 0.76 9.51 14.6 9.06 16 LATHROP WELLS SE
9 7:39:17 37.857 116,143 0.3 8.25 2.64+ 166 BCI 1.64 1.59 20.8 0.07 10 REVEILLE PEAK
] 9 11:51:33 J37.447 117.807 8.8 4.48 3.2 106 B8l 1.27 1.34 1.48 9.1 0,14 24 SOLDIER PASS
9 22:47:36 37.833 114,737 1.2 3.7 2.6 258 -BOS 25.2 ©.08 12 THE BLUFFS
10 6:10:17 37.874 116.13@ 0.4 7.49 5.5+ 118 CCI 1,64 1.63 1.83 48.1 0.19 17 REVEILLE PEAK
10 11:40:14 36,800 115.826 9.3 2.32 1.0 104 ACI 1.82 1.39 2.9 1.73 11.9 9.13 33 FRENCHMAN LAKE SE
10 23:35:49 37.173 116,327 2.3 3.87 9.4 90  ABI ¢.98 0.89 0.76 4,5 0.10 25 AMMONIA TANKS
11 7:18:40 36.656 116.345 8.5 2,76 e.7 268 ADI 0.45 8.48 1.2 11,6 0.85 13 STRIPED HILLS
11 7:31:17 37.486 114.682 0.7 5.1 1.4 218 ADS 2.57 2.40 2.88 22,7 ©.66 12 SLIDY MIN
12 3: 0: 2 38.705 115.771 8.3 1.7 9.6 159 ACl 1.68 1.36 1.22 1.35 3.7 ©.09 32 MERCURY NE
12 5:34:15 37.154 117.354 0.2 8.1@ 8.6 111 ACI 1.1 1.83 1.22 17.2 0.09 24 UBEHEBE CRATER
12 20: 3:21 36.87 116.229 0.3 2.33 9.9 102 ABS e.28 .21 5.7 0.68 12 SKULL MIN
13 0:42:57 37.157 117.401 0.1 9.00 0.2 m ACZ 1,09 1.25 1.16 1.49 18.2 9.06 21 UBEHEBE CRATER
13 1:15: 9 37.329 115.932 0.2 8.48 ©.3++ 177 ACl 2.852.93 .77 2,79 3.6 8.8 e.10 40 ALAMO SE
13 17:26:12 37.323 115.034 0.5 6.33 1.0 179 ACl 1.87 1.45 9.4 0.07 13 ALAMO SE
16  ©:53:22 37.376 115,084 8.8 5.87 8.5 168 ACI 1.15 1.1 4.5 0.06 9 ALAMO NE
16 18: 8:27 37.215 117.316 e.3 7.69 0.8 87 ABI 1.54 1.46 1.60 10.8 6.10 21 UBEHEBE CRATER
18 ©: 6:49 J37.858 116.137 8.2 -0.47 6.3 106 ACZ 1.98 1.83 1.96 1.8 20.6 ©.08 18 REVEILLE PEAX
18 15:12:35 37.855 116,113 0.2 8.97 9.4 107 ACZ 1.37 1.28 1.52 18.5 0.09 15 REVEILLE PEAX
19 B:17:30 37.249 115.010 0.3 0.65 9.4 158 ACZ 2.04 1.89 2.32 17.9 0.08 22 LOWER PAHRANAGAT LAKE
20 19;22:35 37.85% 116.133 0.4 9.48 2.8 188 BCl 1.52 1.61 20.0 0.06 B REVEILLE PEAX
21 6:30:34 37.423 117.013 0.2 0.55 0.3 76 ACS 1.80 1.79 1.78 25.3 0,07 28 SCOTTYS JUNCTION NE
21 9:32:50 36.464 116,163 8.2 10.65 8.3 62 AAl 1.13 1.78 1.06 5.9 0.09 40 AMARGOSA FLAT
22 1:32: 2 J36.97S 116.124 0.3 2.14 0.7 182 ADI 0.56 8.41 7.8 0.86 20 YUCCA LAKE
22 8:13:26 37.378 114.994 8.2 -0.05 8.2 174 ACl 1.74 1.54 1.67 $.9 0.07 17 DELAMAR NW
22 10:39:13 J37.188 117.390 0.1 0.4 8.2 113 ACZ 8.96 1.06 0.96 17.2 ©.06 21 UBEHEBE CRATER
22 13:48: 2 37.376 114.991 8.5 -0.47 0.4 176 ACl 1.90 1.83 1.91 2.10 6.3 9.13 16 DELAMAR W
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DATE - TIME
(utC)

FEB

w ;o MEBEONNN OO (¢ R R PR

23:19:14
13:58:11
18:24:17
21: 6:38
14:59:17
4:23: 43

16:28: 3
21:19: 2
11:48:51
12:37:11
18: 3: 4
19:11: 7

4:19: 2
b:49:26
17:14:18
20:39:19
9:42:13
15:59:49

16:48: 5
16:48:14
1:14:36
3:23:23
9:34:47
20: 3:35

9:15:40
6: J3:43
18:54:22
21:57:37
13:24:52
9:25:56

7:58:43
6:17:24
18: 6:23
16:15:32
20: 5:11
20:46:30

B:12:24
11:48:38
16: 4:53
1: 9:25
5:36:48
6:50:16

10:44:22
5:17:48

LATITUDE
(DEG. N)

37.110
37.192
36.459
36.460
37.379
37.699

37.696
37.501
36,699
37.855%
37.22%
36.648

37.143
36,649
37.739
37.358
37.419
36.605

36.587
36.589
37.319
36.583
37.702
36.650

37.888
36,790
37.518
36.436
37.144
36.556

37.147
37.275
37.215
37.218
37.348
37.347

37.517
37.872
36.893
36.718
36.409
37.345

36.806
37.338

LONGITUDE  ERROR
(DEG.

117,
17.
116.
118.
114,
115.

115,
118.
116,
118,
115,
116.

16.
116,
114,
17,
17,
116.

116.
118,
117.
118,
114,
116.

118.
116.
116,
1"7.
116,
116.

116,
116.
17.
114,
117,
17.

116.
116,
116,
116.
116.
117,

15.
17.

W)

914
621
162
159
997
o6e

060
363
220
138
110
267

289
267
858
889
764
Jas

245
251
535
258
155
288

118
256
541
508
293
255

273
418
602
879
24
249

541
126
449
e6e
998
239

86@
244

R ) ) 29
1987 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES
STAND STAND AZl QOO
DEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES
H(KM) (KM)  Z(KM) (DEG) Mca Md  MLh MLy
0.6 5.4 6.8 223 CDl 2.04 1.81 1.47 2.21
8.} 10.55 9.8 160 ACI 1.23 1.13 1.48
8.2 11.11 8.4 77 AAl 1.93 1.40 1.80
@.2 11.12 8.3+ 77 AAl 1.66 1,26 1.22
8.3 -0.15 8.2 173 AcCl 1.55 1.54 1.69
.3 6.95 1.5 112 ABl 1.64 1.42 1.85
9.3 5.88 1.3 112 ACI 1.34 1.19 1.66 1.32
0.2 .84 9.3 130 ACZ 1.55 1.3 1.2
2.2 8,39 0.4 B6 ABI 0.355 0.98 0.40
8.2 0.5 @.4 196 ACZ 1.66 1.79 1.80
0.5 5.99 1.4 189  ADI 1.57 1.81 1.65
8.2  5.51 0.6 66 ABl 1.751.28 1.54
e.2 7.68 ©.3 63 ABI 1.62 1.23 1.26 1.30
9.2 5.5 @.7 66 ABl 1.%6 1.17 1.13
0.3 5.87 1.1 194 ADI 1.92 1.67 2.4) 2.26
8.5 7.8 1.1+ 199 ADI 1.45 1.41 1.43 1.3}
— 29.92 — 120 CDA 1.64
0.9 2.78 ©.7 228 ADI 8.65
0.2 -0.99 9.3 82 ACZ 1.39 1.2¢ 1.46 1,10
8.5 -1.86 ©.3 167 ACZ 1.0 1.07
8.3 4.11 2.1 84 BCI 1.00 ©.78 0.85
0.3 ~1.04 0.3 174 ACl 1.40 1.87 0.93
7.6 ©.83s — 324 DDA 1.86
0.2 5.17 .3 66 AAl 1.59 1.16 1.14
0.7 =-1.50 1.3 113 AcZ 1.71 1.60
9.3 -0.46 8.4 70 AB[ 1.57 8.9% 8.99
9.2 11.47 8.9+ 74 ACI 1.11 1.48
.7 2.1 2.3 248 B0I 1.47 1.40
2.2 8.63 ©.4 B0 AAl 1.58 1.17 1.30
2.2 9.5 0.3 95 ACZ 1.69 1.14 1.10
0.6 8.87 8.4 193 ADI 0.99 e.71
8.7 15.85 0.8 213 ADI 1.35 1.43 1.17
0.5 5.45 0.7 160 AC] 8.8” 1.09
.9 10.98 1.9 243 ADI 1.57 1.12 1.80 1.81
0.3 -8.35 9.3 71 A8l 1.731.69 1.79
e.4 -0.39 8.3 134 a8l 1.1 1.20
0.2 10.36 0.7 53 ACl 1.67 1.33 1.53
.7 ©9.60 1.1 118 BCl 1.281.78 1.62
.3 7.83 0.4 118 AB2 1.10
.4 -0.78 8.5 128 ACT .61
0.4 1.93 1.8 94 ABl 2.04 1.42 1.57
.4 -0.20 8.3 134 ABI 1,31 1.39
9.5 4.74 2.5 153 BCI 8.95 1.16
9.4 ©.59 9.2 181 ABl 1.21 1.29 1.32

MLc
2.0

1.7

1.8

1.6

.

DEL- RMS
MIN  RES,
(r4) (SEC)

27.4 0.12
.0 0.10
.6 9.08
3 6.1
.7 0.09
6 0.08

6.08
.07
0.08
8.07
0.09
.10

[SEE RS NS AT )

.

N Nea -

ANOUOG ANBaeARB OO =
e b~y O

0.09

- -

[7 Qe e
MR AR

. . .
DU NASB=ER UNROLO
L
.

Ld
0

(RS ~
N D~ (40 -

-
L ONOAR UNOUNN Nl

N -
[E XN B XN
N MR
-— &
DO

- NN
NODOON

[ -X.-] L ¥ & X K. J [ X.-N--X.
Db Db aihagigiagi
- (D -
=z2238

-
- e

w“n
o
[7-

N
PH. U.S5.G.S.
QUADRANGLE

20 WAUCOBA SPRING

22 LAST CHANCE RANGE
38 AMARGOSA FLAT

38 AMARGOSA FLAT

13 DELAMAR NW

14 HIKO NE

14 HIKO NE

20 QUARTZITE MTN

27 SPECTER RANGE NW

14 REVEILLE PEAK

18 LOWER PAHRANAGAT LAKE
33 STRIPED HILLS

47 AMONIA TANKS
268 STRIPED HILLS
15 PAHROC SPRING NE
17 SOLDIER PASS
4 SOLDIER PASS
7 LATHROP WELLS SW

34 SPECTER RANGE SW
16 LATHROP WELLS SE
14 MAGRUDER MTN
22 LATHROP WELLS SE
8 ¢eeQUAD. NOT LISTEDeee
33 STRIPED HILLS

9 REVEILLE PEAK

23 JACKASS FLATS

21 MELLAN

19 DARWIN

29 AWMMONIA TANKS *
27 LATHROP WELLS SE

18 AMONTIA TANKS

17 SILENT BUTTE

11 LAST CHANCE RANGE

8 DELAMAR 3 Nw

22 SCOTTYS JUNCTION Sw
13 SCOTTYS JUNCTION Sw

26 MELLAN

12 REVEILLE PEAK

18 TOPOPAH SPRING NW
14 CAMP DESERT ROCK

22 FURNACE CREEK

17 SCOTTYS JUNCTION SW

19 FRENCHMAN LAKE SE
16 SCOTTYS JURCTION SW

(.
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; “ 1987 LOCAL HYPOCENTER SUMMARY ~ SGH EARTHQUAKES
" STAND STAND A2l  0Q0 DEL- RMS N
Honunlln DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN RES. PH. U.S5.G.S.
o (urc) (DEG. N) (DEG. W)  H(KM) (kM) Z(KM) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANGLE
Qo
FEB 9 7:56:28 37.854 116.139 0.4 @0.34 0.7 105 ACl 1.44 1.52 20.3 0.10 19 REVEILLE PEAK
M 9 11: 9:22 37.864 116.138 .5 ©0.55 ©.8 187 ACI 1.43 1.51 20.9 0.15 18 REVEILLE PEAK
9 18: 7:56 36.806 115.862 ©.4 -8.85 ©.5 177 ACZ 0.93 113 13.2 0,12 23 FRENCHMAN LAKE SE
9 18:15:51 36.815  115.834 1.6 7.38 2.3+ 192 BOI 0.91 1.12 13.6 9.15 18 FRENCHUAN LAKE SE
RN 10 6:43:32 36.569  114.852 1.1 6.98 1.7 242 BOI 2.09 1.8} 2.18 28.5 0.15 20 ARROW CANYON
\ ::::“~ 10 6:49: 3 37.163 117.354 0.2 9.97 8.6 189 ABI 1.85 1.16 1.19 17.5 0.08 17 UBEHEBE CRATER
..',',ﬁ"lf 10 6:49:55 36.571  114.885 1.6 7.92 1.1 257 ED! 2.28 1.94 2.18 2.5 27.4 ©.14 23 ARROW CANYON
i 18 23: 1:15 37.192 115,871 6.3 ©0.68 0.2 198 ADI 1.30 1.32 13.0 6.04 14 PAPOOSE LAKE NE
‘o 11 13:34:13 36.604 115,977 0.2 16,77 ©.6 80 ABl 1.71 1.29 1.45 16.0 0,07 23 CHLORIDE CLIFF
LN 12 1: 0:34 37.229 116.445 0.7 -1.23 0.7 233 ADZ 2.12 1.24 26.5 0.98 16 SCRUGHAM PEAK
: 13 ©0:36: 1 37.878  116.121 8.4 ©.26 8.6 111 ACS 1.78 1.74 20.7 .88 12 REVEILLE PEAX
14  7:52:51 36.840 116.267 ©.3 B8.85 8.5 139 ACI 1.20 .79 0.88 S.1 8.87 15 JACKASS FLATS
14 19:18:50 37.874  116.127 9.4 -8.68 0.6 113 ACS 1.63 1.75 20.8 9.07 9 REVEILLE PEAK
15 15:36:16 36.836 116.273 0.3 8.78 0.5 75 AAl 0.70 0.67 4.9 9,10 21 JACKASS FLATS
15 18:28:37 36.463  115.743 0.3  ©0.27 0.4 101 ACZ 1.78 1,24 1.18 1.45 21.2 0,09 18 CHARLESTON PEAK:
15 19; 5:52 36.475  115.728 0.4 6.73 1.8 181 ACZ 0.97 1.11 1.40 21.3 0.07 14 CHARLESTON PEAK
16 21:51:34 36.609  116.257 0.2 7.27 ©.6 79 ABl 1.57 1.15 1.28 1.25 1.0 8.4 0.66 23 LATHROP WELLS SE
17 18:50:51 38.866 115.963 0.4 6,18 1.2 192 ADl 1.64 1.12 1.28 10.9 0.11 25 FRENCHMAN FLAT
17 22:32:12 37.185  117.914 0.6 -0.70 0.5 225 ADS 2.13 1.75 2.01 24.3 0.11 21 WAUCOBA SPRING
18 8:42:31 37.187  117.909 ©.7 -@.88 8.7 227 ADZ 1.78 1.47 1.6% 23.8 0.10 14 WAUCOBA SPRING
2 18 14: 6: 2 35.984 116,160 0.2 -1.53 ©.3 98 ABT 1,93 1.58 1.74 8.4 0,11 36 MINE MTN
18 17:44:37 37.248 115,030 0.5  6.98 1.7++ 205 ADl 2.6 1.87 1.88 16.5 0,07 12 LOWER PAHRANAGAT LAKE
18 22:12:44 37.282 115,223 8.2  6.84 1.2 116  ABI 1.65 1.48 1.77 13.0 0.85 13 ALAMO
19  4: @:24 37.282 115,222 9.3 7.00 1.4 116 ABI 1.41 1.82 1,87 13.0 8.07 13 ALAMO
19 9:58:33 36.763  116.279 9.5 10.18 1.2 128 AB| 8.26 2.3 0.08 10 JACKASS FLATS
20 5: 2:33 37.108  116.446 0.6  7.21 0.5 277 ADI 1.10 9.6 0.68 18 TIMBER MIN
20 S5: 2:39 37.187 116.446 0.8 6.77 ©.8 286 ADI 1.55 1.09 1.30 9.6 0.10 13 TIMBER MIN
21 15:30:26 37.222 116,454 0.4 4,73 1.5 71  ACI 1.4 1.04 11.5 0.13 22 SCRUGHAM PEAK
22 17: 6:35 37.385  117.227 0.2 -9.34 0.3 125 ACS 1.22 1.8 1.1 10.8 8.97 21 STONEWALL PASS
22 21:33:29 38.221 115,909 @.2  7.88  1.4++ 205 AD] 1.85 1.88 2.16 38.4 0,84 13 QUINN CANYON RANGE
23 ©0:53:23 37.243 116.445 ©.7 B.86 0.9+ 211 ADl 1.38 11.3 0.07 15 SCRUGHAM PEAK
23 4:50:50 36.442 116,557 0.3 -0.90 0.5 123 ABl 1.58 1.41 1.38 8.8 0.10 19 RYAN
24 22:21:13 36.822  116.226 0.3  4.2) 0.9+ 72 ABl 1.59 1.18 1.32 1.6 6.3 0.12 28 SKULL MTN
25 2:40:48 38.758 116,671 0.4 -9.23 0.3 124 ABI 1.39 1.29 1.96 5.8 0.11 20 BARE MTN
25 10:24:37 37.407 117.213 8.2  0.89 0.3 129 ACI 1.28 1.45 12.4 0.08 25 STONEWALL PASS
26 1:29:37 37.867 116.1368 8.4 ©.55 ©.7 128 ACl 1.92 1.65 1.87 21.9 ©.14 15 REVEILLE PEAX
27 12: 8:30 37.346 117,241 8.3 -o.11 0.2 114 A8l 1.04 1.18 5.3 6.069 18 SCOTTYS JUNCTION SW
27 12:11:52 37.343 117,247 0.4 @.20 8.3 113 ABl 1.18 1.03 4.8 0,18 17 SCOTTYS JUNCTION SW
27 15:56:52 37.341 117.248 0.3 ©0.42 9.2 132 Anl 1.22 1.26 4.5 0,89 18 SCOTTYS JUNCTION SW
28 ©:18:27 37.864 116,148 A.6 2,35 4.1 187 BCl 2.97 1.67 1.62 2.0 21.9 8.17 1S REVEILLE PEAK
28 ©:22:47 37.869 116,133  ©€.5 90,24 0.7 109 ACS 2.34 1.64 1.63 1.7 26.9 0.14 1S REVEILLE PEAK
28 14:29:15 37.195  117.897 9.5 -1.99 0.5+ 244 ADS 2.20 2.01 2.14 2.1 22.7 0.87 22 WAUCOBA SPRING
MAR 3 B8:18°21 36.5384  116.9990 9.2 10.44 @.7 99 A8l 0.95 19.4 0.68 22 CHLORIOE CLIFF
3 B:14:37 368.481 116.969 ©.3 11.85 0.5 119 ABI 1.13 1.12 10.5 .89 22 FURNACE CREEX
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g 1987 LOCAL HYPOCENTER SUMMARY — SGB EARTHOUAKES
) STAND STAND A2l QQD DEL- RMS N
DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
L] (ure) (DEG. N) (DEG. W)  H{KM) (KM) Z(KkM) (DEG) Mco Md  MLh MLy MLc  (KM) (SEC) QUADRANGLE
ot 13
'-'"-.---0 WMAR 3 16:10:51 J37.B60 116.137 0.3 6.15 3.6+ 107 BCl 1.26 1.45 20,6 0,04 8 REVEILLE PEAX
o 4 10:19:20 36.736 116.256 9.3 6.74 8.3 124 ABl 1.38 @.78 0.51 1.6 0.198 21 STRIPED HILLS
4 19:51:22 36.702 116,118 6.3 10.40 0.7 109 ABI 1.38 0.99 0.99 14.0 0.09 23 CAWP DESERT ROCK
4 23:26:55 36.604 116.957 8.2 10.80 0.9 80 ABI 1.94 1.26 .1.15 1.39 1.9 16,6 .11 28 CHLORIDE CLIFF
Yo S ©0:34:30 37.168 116.413 9.2 -0.40 ©.1 92 ABl 2.35 2.1 9.4 0.06 21 SCRUCHAM PEAK
| S @:41:17 36.604 116,956 0.2  9.35 8./  B1 ABI 1.80 1.60 1.28 15.9 ©.89 19 CHLORIDE CLIFF
T
I S 20:23:53 37.194 117.897 1.1 ~1.68 1.2 223 B80S 1.25 1.54 22.6 9.9 9 WAUCOBA SPRING
'w, " 6 1:38:13 37.840 116.502 1.9 10.65 2.4 173 8Cl 1.77 15.2 0.21 8 STINKING SPRING
L 6 2:26:42 36.694 116.293 9.2 8.34 9.3 83 AAl 0.92 0.67 5.7 0.86 21 STRIPED HILLS
e 7 2:38: 2 37.866 118,138 ©.4 -8.76 ©.7 188 ACS 1.91 1.76 1.80 2.e@ 20.5 0.14 18 REVEILLE PEAK
s 7 17:59:59 36.487 116.3e4 9.2 6.96 8.8 76 ACI 1.82 1.39 1.27 1.47 1.5 17.8 0.07 28 ASH MEADOWS
' 7 18: 0:59 36.47% 116.328 0.4 6.34 2.2++ 194 801 19.3 0.06 13 ASH MEADOWS
B8 2:27:53 365.461 116.195 9.7 4.39 3.1 184 80l 8.4 8.05 12 AMARGOSA FLAT
8 13: 9:14 36.462 116.199 0.8  5.34 2.5 182 B0l 8.9 0.08 14 AMARGOSA FLAT
S 14:58:49 37.346 117.235 9.4 -0.16 8.3 78 ABI 1,23 1.35 1.35 5.4 0.11 17 SCOTTYS JUNCTION SW
9 21:30:52 36.736 117.413 0.7 1.97 8.9 186 ADZ 1.34 1.39 7.7 6.13 21 MARBLE CANYON
10 12:51: 2 36.841 116.509 9.3  3.32 8.5 83 AAl 0.64 8.40 2.4 .87 15 BARE MIN
11 8:23:56 37.203 116.438 0.2 0.50 0.7 66 ACl 2.121.78 2.29 1.72 18.3 9.07 23 SCRUGHAM PEAK
11 8:25: 1 37.199 116.438 0.2 -98.54 1.8 76 ACZ 2.82 1.78 1.72 1.45 1.6 10.2 .65 17 SCRUGHAM PEAK
11 0:57: @ 37.158 116.272 @.3 2.61 8.7+ 115 ABS 1.39 1,15 1.61 1.1 7.8 0.09 20 AMMIONIA TANKS
2 13 17:34:45 37.861 116.132 9.4 0.36 0.5¢ 187 ACI 1.73 1.56 1.83 20.3 0.12 13 REVEILLE PEAK
14 22:45:46 37.074 117.2206 8.3  5.9% 1.5 128 ACS 1.15 1.03 1.1S 14,0 0.08 13 BONNIE CLAIRE Sw
14 23:24: 1 36.733 115.857 0.3  2.e7 0.6 130 ABI 1.00 0.96 6.0 0,88 20 MERCURY NE
16 15:23:37 37.841 146,139 .3 €35 3.6 103 BCI 1.57 1.43 1.66 19.7 9.87 9 REVEILLE PEAK
16 18:33:17 37.397 117.638 0.7 -1.56 0.5 214 ADZ 1.16 0.84 18.3 0.05 7 MAGRUDER MTN
1B ©:33:26 36.645 116.383 ©.3  0.29 0.2 111 ABl 1.52 1.19 6.86 3.9 0.11 27 LATHROP WELLS Nw
18 1:19:57 37.867 116,135 0.4 -0.54 9.6 188 ACl 1.66 1.59 1.79 20.9 6.12 18 REVEILLE PEAK
18 5:45:60 37.007 117.156 8.3 7,00 1.7++ B8 ACl 1.12 1.32 17.0 0.09 19 BONNIE CLAIRE SW
19  6:19:48 37.857 116,135 8.6 ©8.73 @.9 106 ACZ 1.86 1.42 1.58 20.3 6.15 10 REVEILLE PEAK
19 16:56:34 36.016 116,684 0.6 7.47 0.8 237 ADl 2.08 2.15 13.9 9.09 16 STEWART VALLEY
21 12:12:32 37.873 116.139 8.6 ©.10 1.1 189  8CS 1.40 1.47 21.6 6,18 14 REVEILLE PEAK
21 19: 5:31 37.271 114.828 1.9 3.21e  — 263 COZ 2.50 2.6 24.9 ©.08 10 CREGERSON BASIN
22 16:49:20 37.150 117.718 0.4 -0.04 0.4 186 ADI 1.62 1.81 11.2 6.9 15 LAST CHANCE RANGE
22 17: 7: 9 36.809 116.200 0.3 -8.21% 8.5 147 ACS 1.43 14.5 0.09 10 CANE SPRING
22 17:17:54 37.156 117.718 ©.5 -0.41 9.5 186 ADS 1.51 10.6 0.08 11 LAST CHANCE RANGE
23 4:20: 8 37.866 116,133 0.5  @.e0 8.8 188 AC! 1.58 1.73 20.7 0.14 12 REVEILLE PEAK
24 4: 7:17 37.869 116,133 0.4  ©.14 8.7 109 AC5 1.75 1.60 1.69 20.9 ©.14 17 REVEILLE PEAK
24 12:41:12 36.798 117.519  @.6  6.62 1.1 206 ADI 1.12 1.35 10.2 ©.12 16 DRY MTN
25 1:38:41 37.200 116.437  ©.2 1.59 0.8+ 45 ACS 1.89 10.2 0.08 23 SCRUGHAM PEAK
25 11:43:12 36.803 115.995 0.2  ©.64 0.24+ 189  ADI 0.79 15.3 ©.05 13 FRENCHMAN FLAT
25 20:12:42 37.280 114.818 1.2 4.27¢ — 293 COI 1.22 2.01 1.44 24.9 0.08 8 GREGERSON BASIN
26 16:57:56 36.812 115.981 0.3  6.01 1.6+ 178  AC] 0.46 1.06 14.9 0.10 16 FRENCHMAN FLAT
26 18:36:38 37.560 115,321 0.3 2.38 1.1 112 AcCl 1.23 1.30 1.6 13.6 0.06 10 T IRISH
28 2': 4:51 37.007 116.21@ 8.6  2.99 8.6 129 ABZ 0.38 3.8 .13 14 TIPPIPAH SPRING

o~ C
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DATE - TIME

(vrce)

MAR 30
30
31

1
1
1

1
11

3:22:14
19:53:53
19:57:24

1: 1: 7

9:38:15
13:42:238

15:46:22
17:42:23
18:29:48
21:43:25
41 7:33
10: §: 7

12:15:19
14:17:308
23:17:14
23:27:25

7:44:14
20:22:33

18: 2:27
4: 1:36
6: 1:25
B8:56:54
20:30:13
6:36:49

15:12:41
18:22:35
18:23:22
19:40:12
19:40:19
20: 2:38

20:12:59
20:13:55
20:19:46
20:20:12
20:36: 2
0: 2:14

2:45:15
14:33:12
18:19:53

8:49:33
12:35:24
22:52:12

3: 7: 1
3:12:50

38
37
37
37
36
37

37
Jé

693
214
858
875
278
872

164
572
860
891
155

.433

.778
.464
.576
.034
.778
.436

.436
.840
.813
.754
.882
.871

314
.ge8
.908
.909
.918
.909

.907
.90e8
.906
818
.910
.909

.950
.950
.868
.139
.870
.857

.623

621

(DEG.

116.
17.
1186,
116.
116.
116,

17,
116.
.295
116,
117,
118.

116

116.
118.
1186.
116.
116.
17.

15,
113,
115,
115.
116,
116.

117,
17.
17.
17.
117.
117.

17,
117,
17.
117.
117.
.456

117

17.
117.
116.
117.
116.
116.

116.
116,

LATITUDE LONGITUDE ERROR
(DEG. N)

w)

291
912
124
126
312
132

353
189

318
477
123

279
105
189
219
279
085

579
154
952
539
138
134

546
461
455
460
467
462

461
465
464
449
461

043
462
132
824
131
730

0392
@95

-]
NOR AL PR NO.ON

X X -X.X. K- PO DDD [.-X. N. % -X.

rRoUNO®

[N} L. X-X- K- -X.X.] N -X. NN X.] POOORO OO
U ;ouuooaln LR LU AR s NN

DEPTH
(kM)

7.64
-1.1%
2.37
-0.42
-8.12
0.52

7.65
11.12
-0.31
9.15

3.10¢

-1.02

6.01
7.60
11.09
5.46
-0.32
10.e8

6.12
6.15
6.67
2.95

2.22¢
5,006

8.24
8.75
8.97
7.62
7.84
8.96

9.75
7.93
9.19
7.90
8.91
8.70

0.63
0.34
~0.49
9.23
-2.17
0.48

-1.59
-0.77

-X--X.-X.-] - -
oy~ D e =N

-_
-]

-0 - DOO D —
rdDOON DR N -~ o

o PO s DO OO OCO OO RD
R > UO’$O\‘¥ T ADOM O&;J\JO(D

STAND AZl
ERROR GAP
Z(KM) (DEG)

70
219
185
11e

96
109

108
148
78
62
Jee
294

223
202
148
118

104

102
252
218
151
1t
109

85
169
167
168
171
169

169
17
1714
172
168
166

260
161
109
212
109
120

1"t
119

192

1987 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

DEL- RMS
MAGNITUDE ESTIMATES MIN
Mco Md  MLh MLy MLc (KM) (SEC)

1.62 0.93 1.23 5.7 0.09
1.79 1.84 1,69 23.5 0.99
1.70 2.13 41,6 0.11
1.49 1.48 29.8

L. J
-
w»

1.52 1.28 1.63 19.8 0.08
1.38 1.38 21.0 .15

1.54 1.44 1.59 17.4 ©.08
0.80 0.76 15.7 0.67

0.61 0.54 1.9 0.08

1.92 1.54 1.77 2.1 9.2 8,10
1.07 20.8 6.09

1.57 71.6 8,17

0.90 18.1 0.06

1.64 68.8 0.17

e.80 0.80 15.5 0.907

1.36 1.1@ 1.19 1.0 0.08
1.21 8.73 ©.47 4.0 0,09
1.17 11.1 0.10

1.3 1.65 19.8 0.09

1.25 1.70 1.38 14,6 0.04

.79 0.85 18.0 9.03

1.27 1.683 25.2 0.97

1.49 7.0 0.28

1.33 48.2 .24

1.16 1.23 1.18 12.7 0.08
1.99 1.64 1.90 12.5 0.08
1.33 1.73 12.3 6.08

1.37 12.6 .08

2.25 1.99 2.59 12.9 0.08
1.72 1.63 1.88 1.82 12.6 0.08
2.85 1.64 1.85 12.4 0.08
1.37 1.69 12.7 .07

1.65 1.86 1.78 12.4 0.08
1.60 1.82 12.3 .04

1,28 ©1.60 12.6 0.09

1.28 1.31 1.63 12.5 .08
1.47 1.75 15.9 0,02

1.15 1.41 11.6 0,10

1.48 1.55 1.72 1.7 20.7 o.18
1.40 1.59 18.8 o.11

1.89 1.58 1.8 20,7 0,13
1.22 ©.88 .47 11.4 0.07
1.42 1.21 1.02 1.26 12.4 0.08
0.88 0.96 12.7 0.09

RES. PH

. U.S.G.S.

QUADRANGLE

STRIPED HILLS
WAUCOBA SPRING
REVEILLE PEAX
REVEILLE PEAK
ASH MEADOWS

REVEILLE PEAK

UBEHEBE CRATER

SPECTER RANGE SW
JACKASS FLATS
BUCKBOARD MESA
UBEHEBE CRATER
0ooQUAD, NOT LISTEDsee

JACKASS FLATS

s¢oQUAD, NOT LISTED»»»
SPECTER RANGE Sw
TIPPIPAH SPRING
JACKASS FLATS

EMIGRANT CANYON

GROOM RANGE NE

LOWER PAHRANAGAT LAKE SW
FRENCHMAN FLAT

TIM SPRING

REVEILLE PEAX

REVEILLE PEAK

MAGRUDER MTN
TIN MTN
TIN MTN
TIN MTN
TIN MIN
TIN MIN

TIN MTN
TIN MTN
TIN MTN
TIN MTN
TIN MIN :

TIN MTN .

18 MANLY PEAK

TIN MIN
REVEILLE PEAK

14 WAUCOBA SPRING

REVEILLE PEAK
BARE MTN

SPECTER RANGE SE 0
SPECTER RANGE SE {1



. [N

“"‘u“un' ) l ¢ ) ) ‘ ) '). ’)
“uuu::“u
“..........’; 1987 LOCAL HYPOCENTER SUMMARY - 5GB EARTHOUAKES
(LU
g W] STAND STAND AZI  0Q0 DEL~ RMS §N
e DATE = TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
—— (utc) (DEG. N) (DEG. W)  H(KM) (KM) Z(KM) (DEG) Mca Md MLh  MLv MLc (KM) (SEC) QUADRANGLE
gy APR 11 19:30:59 36.953 117,454 8.5 4.54 2.94 158 BCI 1.51 1.44 1.66 1.79 10.9 ©.14 17 TIN MIN
i 13 12: 8:59 36.561 116,252 8.3 -0.05 8.3 185 ADZ 8.72 12.2 .06 16 LATHROP WELLS SE
P 14 15:20:17 36.289 116,986 0.3 0.17 0.5 158 ACl 1.73 1.58 1.50 9.8 ©.10 20 FURNACE CREEK
i 15 18:33:22 37.466 117.255 8.5 1.39 1.9 146  ACI 1.25 1.00 1.06 18.3 0.13 14 MOUNT JACKSON
15 19:56:12 37.463 117,260 0.4 -0.33 0.6 132 ACZ 1.04 1.13 18.0 ©.10 12 MOUNT JACKSON
16 2: 5:45 37.86} 116,134 0.6 0.70 0.6 188 ADI 1.89 1.53 1.63 20.5 0.13 15 REVEILLE PEAK
16 5:50:42 37.385 114.967 8.4 0.62 0.5 179 ACT 1.89 1.18 7.8 0.67 9 DELAMAR NW
18 1:48:47 37.869 116.130 0.4 0.47 0.7 109 ACI 1.88 1.55 1.63 1.8 28.7 ©.11 13 REVEILLE PEAK
18 4: 1:43 37.870 116.13 0.2 8.20 0.4 109 ACI 1.77 1,78 1.83 20.8 0.69 20 REVEILLE PEAK
18 23:25:18 37.249 116.511 0.4 -0.55¢ — 63 CCA 2,21 12.3 0.17 24 THIRSTY CANYON NE
19  ©:13:55 37.519 115,631 _ 6.22 — 253 ADA 2.13 97.9 0.81 4 TEMPIUTE MIN
19 5:55:54 37.121 117.871 5.5 6.71 2.9 260 DDA 1.84 77.4 ©.17 7 WAUCOBA SPRING
20 11:24:34 36.589 116.243 0.2 -0.90 0.4 Bl ACI .91 1.90 10.7 ©.99 28 SPECTER RANGE Sw
20 12:47:22 37.256 116.516 0.2 -1.98 0.3 47  ACZ 2.27 2.23 2.26 11.7 9.68 3@ TRAIL RIDGE
20 18: 7:22 37.432 115.239 0.5 7.98 2.8+ 86 BCl 2.37 2.49 16.9 #.10 13 ASH SPRINGS
20 18:21:21 37.432 115,237 0.4 B.42 2.0 119 B8 1.50 1.62 1.43 16.7 .11 11 ASH SPRINGS
21 5:21: 5 36.586 116.251 0.2 -0.67 8.5 169 ACI 8.96 1.08 10.3 8,067 20 LATHROP WELLS SE
21 12:23:41 37.686 115.157 8.3 8.94 8.5 182 AC! 1.34 1.2t 1.71 1.38 18.8 9.68 12 FOSSIL PEAX '
21 13:18:48 37.004 117.577 0.6 2.70 2.8 182 BOI $.39 1.52 1.48 20.6 8.12 14 LAST CHANCE RANGE
23 o: 6:18 37.869 116.133 8.2 0.21 8.3 189 ACI 2.12 2.18 2.22 2.88 2.5 20.9 0.68 29 REVEILLE PEAK
o 23 4:44:48 37.863 116,138 8.6 0.71 1.0 187  ACl 1.53 1.34 1.63 26.9 9.14 11 REVEILLE PEAK
N 23 4:46: 7 37.099 117.564 0.4 2.99 2.8 178 BCl 1.99 1.80 2.10 19.4 0,11 21 LAST CHANCE RANGE
23 9: 4:12 37.007 117.576 0.5 4.44 6.5 181 DI 1.31 1.38 1.5 20.4 8,11 13 LAST CHANCE RANGE
23 10:15:22 37.870 116.131 9.2 1.23 8.9 189 ACS 1.91 1.69 1.84 20.8 0.07 18 REVEILLE PEAK
23 1B:50:56 37.863 116,138 0.2 8.97 0.3 197 Acl 1.44 20.9 0,02 7 REVEILLE PEAK
24 1:33:43 37.88) 116.136 0.4 8.3 8.6 107 ACI 2.e0 1.82 2.03 20.6 8,13 20 REVEILLE PEAX
24 2:37:23 37.290 117,297 8.5 -—90.28 0.4 81 Al 1.25 1.1 3.7 6.19 11 GOLD POINT
24 19: 5:59 36.722 116.139 0.3 -0.97 8.5 123  ACl 0.56 12.2 8.09 15 SPECTER RANGE NW
26 7:29:58 37.861 116.134 0.3 0.07 8.5 1907 ACI 1.84 1.63 1.94 20.4 9,11 20 REVEILLE PEAK
26 15:29:31 36.645 116.323 8.6 2.94 8.3 131 ABl 8.72 0.66 1.5 6.07 14 STRIPED HILLS
26 16:45:45 37.296 115.432 0.4 0.79 8.5 91 ACI 1.29 1.7 25.9 0.88 12 CUTLER RESERVOIR
27  5:20:42 37.551 117.463 0.3 0.9 8.5 124 AC} 1.32 1.05 12.7 9.07 11 MONTEZUMA PEAK SW
27 6:37:31 37.873 116.129 0.5 —0.12 8.9 110 BCl 1.56 1.37 1.63 20.9 0.15 15 REVEILLE PEAX
27 7:34:21 37.204 117.919 0.6 =-1.48 €.6 225 ADS 1.87 1.85 2.03 24.4 @.88 17 WAUCOBA SPRING
29 11:54:18 36.823 116.302 2.3 4.33 8.7 90 AAI 0.52 9.57 4.7 9.89 16 JACKASS FLATS
29 12:49:42 36.751% 115.537 0.2 2.65 2.1 95 BC! 1.86 1,28 1.74 25.3 0.08 19 TIM SPRING
29 14:39: @ 36.699 116.215 0.6 7.60 8.5 228 ADI 1.14 7.0 9.03 6 SPECTER RANGE NW
30 13:49:38 36.757 117.284 7.3 31.%90 2.4 239 DDA 1.4 33.4 8,22 6 TIN MIN
MAY 1 2: 6:31 37.259 116.388 0.6 9.9@ 8.6 212 ADS 1.21 1.68 .83 7.6 @.87 13 SILENT BUTTE
1 13:14: 9 37.314 114.858 0.6 2.53 2.0 223 ADS 1.76 1.67 1.93 2.0 19.9 0.96 10 GREGERSON BASIN
2  6:54:47 37.812 115.670 8.5 0.95 9.8 187 ACZ 1.22 1.36 1.66 12.6 8.11 14 BALD MTN
2 9:32: 2 37.3719 115.329 8.2 6.58 2.6 108 BC{ 1.73 1.58 1.87 1.74 2.5 24.8 0.87 16 HANCOCK SUMIT
3 3:12: 1 37.858 116.137 0.6 5.29 6.8 106 CC! 1.60 1.78 20.5 0.12 8 REVEILLE PEAX
3 3:16: 4 37.863 116.136 0.4 0.78 .74 107 ACI 1.88 1.74 1.7 20.7 8.12 14 REVEILLE PEAK
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_ STAND STAND AZ] QQ0 DEL~- RMS N
" S DATE =~ TIME LATITUDE LONGITUDE ERROR DOEPTH  ERROR GAP 12S MAGNITUDE ESTIMATES MIN  RES. PH. U,.S.G.S.
iy (utc, (DEG. N) (DEG. W) H{KM) (kM)  Z(KM) (DEG) Mco M MLh  MLv MLc (KM) (SEC) QUADRANGLE
pmty MAY 3 3:16:34 37.853  116.137 @.2 1.98 8.7 105 ACl 1.28 1,41 20.2 0.04 6 REVEILLE PEAK
4 21:43: 9 37.853 116.146 1.0 7.09 4.54+4118 8Cl 1.49 20.8 ©.66 6 REVEILLE PEAK
4 22:39:32 37.865 116.133 0.4 9.66 9.5 108  ACl 1.38 1,43 20.6 0.09 11 REVEILLE PEAK
5 10:36:12 36.760 116,274 ©.2 ©.96 0.4 A5 AAl 1.63 1.16 2.42 1.29 4.7 ©.09 27 STRIPED HILLS
5 21:16:30 36.540 117.057 9.3 11,13 0.6++ 119 ABS 21.2 0.05 11 STOVEPIPE WELLS
7 5: 8:29 37.002 116.20) 8.7 5.06 0.8 203 ADS 8.55 4.6 8.09 11 TIPPIPAH SPRING
7 20:31:40 37.358 117.283 8.4 2.8 0.8 162  ACl 1.5 98.96 1,16 1.2 6.8 0.87 15 COLD POINT
8 11: 0:32 37.042  116.139 8.2 0.1 0.3 116 ABZ 1.23 2.63 8.1 8.06 22 TIPPIPAH SPRING
8 11:19: 2 36.706 116.564 8.2 7.54 0.6 140 ACI 1.14 0.76 0.75 11.2 8.07 21 BIC DUNE
8 13:11: @ 36.624 116,268 8.2 5.e7 0.5 146  ACI 1.1 .76 6.9 0.66 18 LATHROP WELLS SE
8 15:36:45 37.102 116.269 0.2 3.58 1. 104 ABI 1.35 1.19 .82 8.0 0,65 16 BUCKBOARD MESA
8 18: 5:54 37.455 115,425 8.2 6.00 1.74 100 ACl 1.03 0.96 1.32 26.9 0.95 12 CRESCENT RESERVOIR
9 10:58: 3 37.253 115.011 0.6 4.73 3.1 197 BDl 1.68 1.77 1.64 2.10 17.4 8.13 15 ALAMO SE
9 11: 4:27 37.2339  115.803 1.7  3.16¢ —— 237 CDI 1.60 1.59 46.3 ©.19 18 LOWER PAHRANAGAT LAKE
9 22:18:54 36.980 116.159 8.2 -1.20 0.2 92 ABl 1.43 1.00 0.73 8.2 ©.07 17 MINE MTN .
10 7:17:27 37.384 117.132 9.2 8.43 9.3 82 ACZ 1.28 1.83 1.30 14.4 8,09 23 STONEWALL PASS
11 13: $:19 37.863 116.131 0.4 1.34 1.6 108 ACS 1.80 1,58 1.74 20.4 0,12 14 REVEILLE PEAK
11 13:56:37 37.001 116.197 0.2 2.99 8.44 85 AAl 112 9.51 5.0 9.06 15 TIPPIPAH SPRING
11 19:18:32 37.856 116.129 0.5 0.56 0.8 106 ACI 1.78 1.58 1.74 19.8 ©.14 14 REVEILLE PEAK
12 8:28: 5 36.373 117.488 0.8 1.62 3.1 240 BOI 1.20 35.7 0.08 14 PANAMINT BUTTE
o 14 2:39: 7 37.270 117.865 0.8 7.83 1.8 206 ADJ 1.52 1.34 1.48 17.6 ©.10 14 SOLDIER PASS
w 15 7:53: 1 37.243 114.972 0.7 8.94 1.8 164  ACA 1.68 19.5 0.12 13 DELAMAR 3 NW
15 18:16:19 37.317 116.290 0.9 2.67¢ — 204 CODS 1.62 32.4 9.07 13 DEAD HORSE FLAT
16 12: 3:44 37,133 116.261 0.4 7.39 1.6 253 ADS 11.0 9.03 8 AWMMONIA TANKS
17 7:37: 6 37,226 116.949 8.2 11.76 8.7%+ 139 ACI 1.71 1.34 1.47 1.8 21.7 0.09 29 SPRINGDALE
17 13:16:17 37.277 116.113 .4 -1.39 e.7 188 ACS 1.17 1. )1 0.93 12.1 0.10 11 OAX SPRING BUTTE
18 7:57:39 37.111 117,238 e.3 8.1 1.5 124 ACH 21.2 0,06 12 BONNJE CLAIRE Sw
18 7:57:39 J37.11S 117.243 8.7 t1e.78 1.2 146  ACA 2.56 28.7 ©.11 10 DONNIE CLAIRE Sw
19 19:41:59 36.781 118.293 1.2 5.78 1.6 295 802 0.84 10.6 8.04 6 CANE SPRING
20 5:33:45 37.111 117.23% 0.2 7.40 0.9 75 ACT 8.97 8.71 0.83 16.1 0.87 19 BONNIE CLAIRE Sw
20 15:53:23 37.245 117.492 8.2 -0.06 0.4 110 ACZ 1.18 1.12 0.93 13.8 0.89 16 UBEHEBE CRATER
21 12:40:21 37.397 117.299 0.1 -0.07 0.2 114 AC] 9.92 1.11 08.96 11.3 0.05 20 MOUNT JACKSON
21 12:40:44 35.980 117.286 1.7 2.79 4.9 261 BOS 1.60 1.35 1.49. 37.8 6.11 11 TRONA
21 23:15:53 37.686 116,662 0.2 9.42 2.4v+128 ©BCIl 1.29 1.58 43.8 0.06 18 MELLAN
22 20: 2:55 37.337 115.174 8.1 .77 0.5 129 ABI 1.16 1.42 13.4 0.02 9 ALAO
23 5:14:15 37.517 114.583 8.9 4.55 3.6++ 281 BDl 2.34 2.00 2,63 2.3 16.9 0.68 11 CALIENTE
24 19:52:59 36.774 116.166 2.2 5.52 0.4 144 ACl 1,14 0.53 8.9 0.05 14 SKULL MTN
25 22: 8:5% 37.377 117.140 8.5 4.68 2.3 133 BCl 1.12 9.93 1.19 13.4 0.13 21 STONEWALL PASS
26 7: 2:30 36.955 117.522 8.3 5.56 1.8 192 ADI 1.13 1.55 16.4 8.05 9 DRY MTN
26 7:14:56 36.956 117.521 0.4 6.28 2.0 178 ACI 1.17 1.29 16.3 .09 11 DRY MIN
26  7:39:43 36.957 117.519 9.4  4.45 3.2 177 @l 1.16 1.39 16.0 0.89 14 DRY MIN
26 8:30:14 36,956 117.518 0.4 5.12 2.3 177 BCl 1.1 1.29 16.9 ©.88 14 DRY MIN
27  0:55:13 J37.855 116.136 8.5 0.43 8.8 196 ACS 1.4 1.68 20.2 0.14 13 REVEILLE PEAX
27 23: 2:18 37.398 115.061 8.5 2.48 9.4 153 ACl 1.69 1.80 1.8%1 1.84 1.3 9.10 12 ALAMO NE
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¥ STAND STAND AZI  CQD DEL~ RMS §N
X DATE — TIME ~ LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES, PH. U.S.G.S.
Jorritin (urc) (DEG. N) (DEG. W)  H(KM) (KM) Z(KM) (DEG) Mco Md MLh MLy Mle (KM) (SEC) QUADRANGLE
it MAY 27 23:58:36 36.607  116.269 0.4  7.56 0.7 163 ACl .98 0.45 0.85 0.78 7.7 2,06 14 LATHROP WELLS SE
i 28 7:50:23 36.781 116,129 0.3  9.62 0.7 B7 AAl 1.08 1.05 8.9 .09 25 SKULL MIN
gl 28 8:29:37 36.785  116.124 @.2 8.62 9.9 89 ABl 1.31 1.06 1.87 1.3 8.7 @.89 25 CANE SPRING
o 29 4: 9:15 37.856 116,138  ©.5 ©.52 6.9 186 AC! 1.68 1.53 1.63 20.4 0.11 12 REVEILLE PEAK
O 29 9:34:14 36.634 116.320 9.4  2.34 0.3 167 ACl 0.68 6.52 1.3 2.1 0.08 20 STRIPED HILLS
' N 29 10: 3:34 36.634 116,321 0.2 1,98 0.4 63  AAl 1.50 1.17 1.14 1.15 2.1 €.989 31 STRIPED HILLS
L1 .
"t 30 6:15:41 36.436 117.075 8.6 13,42 0.9 147 BC! 1.46 1.15 1.52 9.7 0,15 23 EMIGRANT CANYON
N o 3@ 22:32:20 37.227 116,620 0.1 9.76 0.3 68 AAl 1.60 1.26 1.34 7.4 0,86 29 THIRSTY CANYON NE
[0 JUN 1 11: 3:35 36.894  116.466 0.2  4.94 0.3 151 ACZ 9.74 0.70 e.07 1.2 0,04 14 TOPOPAH SPRING NW
o Vo 13:91:42 37.328 114,874 9.8 9.23 8.9 216 ADS 1.63 1.58 1.51 17.9 8,87 8 GREGERSON BASIN
o 3 4: 4:58 37,336 115.136 0.2  6.05 1.6 128 ACI 1.33 1.25 13.6 ©.85 10 ALAMO
o 4 17: 7:16 37.380 117139 0.2 -0.16 0.3 134 AC2 1.17 ©8.83 ©.94 13.8 0.05 14 STONEWALL PASS e
5 13:45:18 37.383 117,142  @.1 9.25 0.2 134 ACl 1.18 1,12 1,10 13.7 0.06 20 STONEWALL PASS
€ 20:%0:22 37.238 114914 0.5  7.20  2.24¢ 174 BC| 2.41 2.30 2.14 22.3 ©.04 11 DELAMAR 3 Nw
7 5: 1:52 37.264 115,137 8.4 08.83 0.6+ 160 ACI 1.76 1.81 2.12 1.8 11.5 2,06 11 ALAMO
7 15:52:24 37.377 117.140 0.4  -0.51 0.4 197 ADI 1.87 ©.90 1.00 13.5 ©.87 15 STONEWALL PASS
7 18:25: 4 37.873  116.126 0.5 ©.68 ©0.9 118 BCS 1.80 1.8) 1.96 20.7 0.19 18 REVEILLE PEAX
7 22:13:55 37.582 116.377 0.2 1.73 0.9+ 89 AC! 1.91 1,80 1.52 1.95 1.7 17.7 ©.88 25 QUARTZITE MIN
8 11:18:58 37.389 117.134 8.2 2.28 .3 131 ACI 1.28 1.21 1.24 1.07 14.7 8.07 16 STONEWALL PASS
9  4:17:31 37.372 117.146 8.3 -1.17 0.4 178 ACl 1.81 ©.86 12.7 0.6 13 SCOTTYS JUNCTION SW
o 10 7:27: 1 37.378 117.14} 0.2 -9.47 0.4 133 ACl 1.16 0,97 ©.79 13.4 0.06 16 STONEWALL PASS
=~ 10 23: 5:52 37.265 116,387 1.2 8.42 1.7 217 BDI 1.79 2.19 1.36 7.9 6,05 10 SILENT BUTTE
11 2:53: 9 37.269  116.387 8.7  8.36 1.0 221 ADI 1.41 1.22 1.21 ©.95 8.3 .87 15 SILENT BUTTE
11 5:41:59 36.828 117,461 8.6 9.04 0.5 188 ADI .97 1.29 5.6 ©.10 18 TIN MIN
11 5:50: @ 37.380 117141 2.4 -0.65 0.5 180 ADI 1.04 0.98 0.94 13.5 0,87 12 STONEWALL PASS
11 5:50:15 37.372 117.142 0.5 -0.84 0.5 201 ADS 0.97 ©.71 ©.86 12.9 0,87 9 SCOTTYS JUNCTION Sw
11 7:10:33 37.385  117.136 0.1 0.65 0.2 82 ACI 1.32 1.29 1.16 14.2 0.86 24 STONEWALL PASS
11 7:37:12 37.389 117,141 8.2  0.63 8.2 131 ACZ 0.89 1.81 ©.95 14.2 8.84 13 STONEWALL PASS 4
11 7:45:41 37.386 117.136 0.1 .58 0.2 B3 ACI 1.51 1.35 1.34 14.4 0,06 26 STONEWALL PASS
11 10:55:17 37.282 117.535 0.4  7.61 0.7 82 ABI 1.06 1.04 1.4 7.8 0.10 16 MAGRUDER MIN
11 11:42:28 37.830 116,73 0.2 0.42 0.4 73 ACI 1.36 0.85 13.8 8.09 24 THIRSTY CANYON Sw
11 14:24:35 36.859 116,739 8.3 3.93 4.3 188 BCI 1.02 0.67 12.2 9.10 18 BARE MTN
11 23:12:46 37.392 115,010 0.2 0.45 8.1 219 ADl 1.40 1.21 4.8 8,81 7 ALAMO NE
11 23:58:31  37.389 117,138 2.2 8.90 0.4 131 ACl 14.5 .05 16 STONEWALL PASS :
11 23:58:34 37.385  117.135 9.2 0.24 .3 83 ACZ 1.88 1.96 1.86 14.3 .08 23 STONEWALL PASS
12 8: 1: 2 37.380 117.143 8.3 -1.21 0.5 133 ACZ 1.13 1.08 13.4 0.07 14 STONEWALL PASS
12 9:35:32 37.390  117.141 8.3 2.68  0.6++206 ADI! 1.1 o.88 14.3 0.05 13 STONEWALL PASS
12 7:27:57 37.380 117.143 0,2 -0.63 0.3 133 AC2 1.00 t.07 13.5 ©.856 16 STONEWALL PASS
12 7:28:44 37.379 117.143 0.2 -0.65 0.3 133 ACZ 1.12 1,02 .05 13.3 0.07 21 STONEWALL PASS
12 B: 4: 4 37.117 116.587 8.2 11,16  0.6%F 79 ABl 1.54 1.12 1.10 12.7 .08 26 THIRSTY CANYON SE
12 8:20:20 37.864 116.134 8.7 -0.39 1.2 108 ALl 1.38 1.42 20.6 0.12 10 REVEILLE PEAK
12 12:56:58 37.370 114.997 0.3 -8.66 0.2 176 ACI 1.47 1.3 6.2 9,87 11 DELAMAR LAKE
13 5:12:16 37.183  116.245  @.1 7.15 .3 104 aBI 1.22 0.93 7.4 0.04 22 TIPPIPAH SPRING
14 B:15:52 36.136 116.608 2.0 7.80¢ -—— 246 DDA 2.38 47.4 0.08 5 FUNERAL PEAK
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DATE — TIME
(urc)

AR ANL AUGUN -

oC

13: 6: 4
13:21: 8
7:26:40
13:16:26
15:40:11
22:47:57

22:55:34
23: 1:46
8: 9:51
1:45:38
17:38: 4
17:12:16

17:14:37
22:10:25
6:10:49
22:22:45
4:25:13
7:55:54

14:27:59
16:40:42
6: 1:59
13:58:18
16:43:32
15:37:56

23:57: 2
1:41:52
0:58: 2
4:47:18

14:30:53
16: 5: @

19:23:20
09:32:47
7:10:14

14:48:38

14:48:59
4:35:51

11:24:47
16:43:40
16:58: ©
23: 3:12
17:23:35
22:42:51

23:17:52
23:31:38

STAND
LATITUDE LONGITUDE ERROR
(DEG. N) (DEG, W)  H(KM)
36.283 116,761 —_
37.868 118.141 0.7
35.865 116,720 9.9
37.865 116,134 0.3
37.322 114.863 1.1
37.235 114,912 8.3
37.234 114,983 0.3
37.234 114.91) 0.7
37.097 115.274 0.3
37.861 116.136 0.4
37.204 117.619 5.4
37.263 115.513 1.0
37.260 115.506 0.6
37.862 116.135 0.4
36.586 116.235 8.2
35.675 116,564 1.5
36.579 116.251 9.2
36.648 116.289 e.3
36.825 117.595 0.4
36.578 116.256 0.3
36.795 115,954 9.3
37.688 115,089 0.1
37.155 115.533 0.2
36.778 117.715 0.9
37.262 115.513 0.2
37.379 117.140 0.3
37.713 115.053 0.3
37.352 116.356 9.2
37.268 117.592 0.4
36.995 116,054 9.5
37.435 115,233 9.2
37.848 115.759 8.1
38.369 115.775 1.2
37.686 115,094 0.4
36.907 117.478 .3
36.815 115.986 9.5
37.370 117.224 0.2
37.193 114.8286 e.8
37.518 115.737 9.6
37.196 117.415 9.2
36.812 115.828 8.3
37.173 116.448 8.5
37.386 117.130 8.2
36.824 115.757 8.5

1987

DEPTH
()

7.0000
3.13e
4.63
1.34
5.55
10.40

4.95
6.12
7.93
8.06
2.46¢
16.24

14.84
-0.49
~2.03
12,02
-1.82

2.34

-1.32
-1.61
-0.23
.92
-0.22
5.69

9.73
-8.14
6.34
0.42
2.69
~0.34

5.71
0.40
~0.45
1.46
11,11
8.51

-0.64
-8.41
5.75
6.24
-1.25
7.53

0.57
8.44

STAND  AZI
ERROR  GAP
Z(KM) (DEG)

142
108
249
108
229
175

—- Oy -
+

213
213
127
187
3Je2
152

LS N (S R SR &)

| @-uw
-+

62
187
133
269
173

+ 122

DODDON (4

192
176
162
102
19
236

93
180
118
107

79
123

PPO—-Q0 LUOIIOD —

O: DODOAOBN DWWNN — (- mﬂo’u-—uu mc.-'no-u-@ guuuwm NS

1

156

99
236
100
176
197

228

-
(2R 3
[N -3

127

- D~NOO OO = =D —

-
~N
-]

oo
F3

Qa0
125

ACI

LOCAL HYPOCENTER SUMMARY - SGCB EARTHQUAKES

MAGNITUDE ESTIMATES
Mcao

—-— N,

.98
.61

.43
.07
.56
.80

.91
.39
.69
.29

.27
.37
.39
.62
.55

.86

.12
.69

.86

95

Md

[P XY

-

- ) s e

.18
.44
.33
.96
.72

.97

.32
.64
.50
.63

13
A
.03

.20
.32

.23
.04
19
.51
.30

.83
.19
.10
.98

.16

.93
.91

A7
.77
.67

.38
.76
.08
.04
.38

.99

MLh

2.05

8
2.15

0.94

MLv

1.35
2.26
1.58
2.80

2.60
1.95
2.79
1.72
1.87

2.54
1.13
1.42
1.44
1.30
1.17

1.63
1.66
1.12
1.3
.97

1.2)
2.28
2.50
1.33
2.09
1.06

1,36
1.38
1.8
1.18
2.93
9.83

1.06
9.93

MLc

2.3

1.9

2.3

DEL- RMS
MIN RES.
() (SEC)
13.6 0.24
48.1 ©.18
17.2 .09
20.7 6.13
19.1 9.086
22.7 9.85
23.0 0.04
22.8 9.066
11.1 0,11
20.6 0.1
32.6 0.12
30.8 9.10
30.1 06.99
20.6 9.13
11.4 0.068
42.3 8.13
19.8 0.07
4.5 0.08
17.1 0.09
10.6 0.06
14.9 e.68
14.0 6,063
29.1 0.08
27.8 .07
24.3 0.09
13.5 0.64
12.3 0.07
25.2 0.07
6.2 0.10
6.9 0.09
16.4 0.04
19.1 8.05
45.9 0.11%
14.3 0.05
13.0 2.09
14.4 0.09
8.2 0,07
31.0 0,07
12.3 6.07
18.2 0,04
13.1 0.10
12.06 0.09
14.7 0.08
15.2 0.05

N

PH. U.5.G.S.
QUADRANG

14
24
13

1t
19
24
12
1

1"
19

17
18

32

22
12
17
R

22

12
16

15

17
12

28
15

20
10
n
"
24
15

16
13

LE

FURNACE CREEK
REVEILLE PEAX
CONF JDENCE HILLS
REVEILLE PEAK
GREGERSON BASIN
DELAMAR 3 Nw

DELAMAR 3 Nw
DELAMAR 3 Nw
DESERT HILLS SE
REVEILLE PEAX
LAST CHANCE RANGE
GROOM RANGE SE

GROOM RANGE SE
REVEILLE PEAK
SPECTER RANGE SW
LEACH LAKE
LATHROP WELLS SE
STRIPED HILLS

DRY MTN

LATHROP WELLS SE
FRENCHMAN FLAT
HIKO NE

FALLOUT HILLS NE
DRY NTN

GROOM RANGE SE
STONEWALL PASS
HIKO NE

DEAD HORSE FLAT
MAGRUDER MTN
YUCCA LAKE

ASH SPRINGS

THE WALL SE
HIKO NE

TIN MTN
FRENCHVWAN FLAT

SCOTTYS JUNCTION Sw
DELAMAR 3 NE
TOWRIUTE MTN
UBEHEBE CRATER
FRENCHMAN LAKE SE
SCRUGHAM PEAK

STONEWALL PASS
FRENCHMAN LAKE SE
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umxzﬁ 1987 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES .
X STAND STAND AZ! 0QD DEL- RMS N

" DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP  12S MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Huermb (urc) (DEG. N) (DEG. w) H(i4) (kM)  Z(xu) (DEG) ~  Mco Md  MLh MLy Mlc (xad) (SEC) QUADRANGLE
Kl JuL

ullllllilll
HHURR

[}
~

6: 0:46 .733 116.043
19:24: 3 .81 115.816
19:53:37 .805 115.795
21:29: 9 .991 116.955

3:28:59 .812 115.787

3:51:41% .253 116.702

4.74
4.45
8.59

139 ACl 1.37 1.20 .98 .9 8.85 22 CAMP DESERT ROCK
185 BCI 1.57 1.29 1,52 .8 0.15 25 FRENCHMAN LAKE SE
257 BOS 1.18 1.09 16 FRENCHMAN LAKE SE
1
1

-+

172 BCI 1.7¢ 1.71 1.83 . 20 CACTUS PEAX
188 801 2.07 1.95 . 2.00 . .13 24 FRENCHWAN LAKE SE
228 B80S 1.68 . 6 GEORGES CANYON RIM

231 ADS 1.35 . 1.20
119  ABl 1.1
111 ABI 1.208 1, 1.14
ACI .76
ABI 1.02
ACI 1.74 1.7

NOD-—-00

11:50:55 .239 114.916
18:41:50 .066 116.152
18:42:22 .064 118.152
20:57:46 .78 116.167
20:58:26 .064 116.150
21:43:55 .236 114,908

10 DELAMAR 3 NwW
13 TIPPIPAK SPRING
19 TIPPIPAH SPRING
12 TIPPIPAH SPRING
18 TIPPIPAH SPRING
11 DELAMAR 3 Nw

CLLT
L L)

[-B--K--X--N--N.J [S S I SN )
aANBDNON [N R- NN

o« o

20:10:39 .376 115.777
21:31:48 L9113 117.453
2: 2: 1 .391 117.156
14: 9:33 .922 117.798
10:14:22 .188 117.400
15:53:12 . 117.981

CcDI 2.06 2. 2,22
ACl 0.97
ACS 1.17
B80S . . .3
ACS V. . 1.00
801

11 seeQUAD. NOT LISTEDe
12 TIN MIN

12 STONEWALL PASS

12 WAUCOBA WASH

19 UBEHEBE CRATER

20 WAUCOBA WASH

WOWw WO@MOOBE® ORI

.

L0 OOOOO®

Nem2U® URNERUND RNNULL =
~

AU NNNuNR

2D 2 =00
- e N
P PR R

16:26:38 . 117.959
8:52:59 . 117.129
9:39:48 . 117.132
14:13:34 . 117,424
20:10:15 . 117.133
20:18:15 . 117.135

BOS
ACI
ACS
ACI
ACl
ACS

10 WAUCOBA WASH

21 STONEWALL PASS
14 STONEWALL PASS
13 UBEHEBE CRATER
27 STONEWALL PASS
15 STONEWALL PASS

. . o e . . . e
NN OMOUNSN AN~

e

(%]

-
F 3
~
883838

21:22:20 . 117.132
10:56:17 . 116.453
13:13: 11 . 117,136
19:21:32 . 115.748
20:31:27 . 115.743

1:50:48 . 116.135

L4
("]

ACS
ACS

15 STONEWALL PASS
38 SCRUGHAM PEAK

14 STONEWALL PASS
21 FALLOUT HILLS SW
22 FALLOUT HILLS Sw
11 REVEILLE PEAK

343

-, DOO® OO =OP -
Ob::o‘NU‘ NENSL»
-

[-B.-N.-N--K.-X. ] SOPOCO —
PPN e e .

-o
S0 Lo

13:59:21 . 117.006
7: 4:58 . 117.132
12:31: 8 . 117.663
17:20:50 . 117.130
19:51:31 . 116.355
8: 3:16 . 116.129

DMIGRANT CANYON
STONEWALL PASS
LIDA WASH
STONEWALL PASS
LATHROP WELLS SE
REVEILLE PEAK

DELAMAR 3 NE
STONEWALL PASS
LAST CHANCE RANGE
WAUCOBA SPRING
DRY MTN

WAUCOBA WASH

AN UG ORL—m—w NNEUN -

~sooo8

NNOWLWOAR wWNDo

19:48:57 . 114.813
7: 8:56 . 117.133
7: 9:40 . 117.600

17:27: 3 . 117.878
12:10:33 . 117.553
1:30:33 . 117.908

v o

-Obﬂuzl‘ NAUNEDN

N DO O~
+

. .
C~0O0DD

1:32:49 . 117.877
6:27:22 . 117,688

>
3

WAUCOBA WASH
MAGRUDER MTN

S o DPOOOOO DOOIOD
P . « . PPN

NP MONANO

-]
~N
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oy 1987 LOCAL HYPOCENTER SUMMARY - SGB8 EARTHOUAKES
LN | STAND STAND AZI  0Q0 DEL- RMS #N
S DATE ~ TIME LATITUDE LONGITUDE ERROR OEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
[ W—— (i) (DEG. N) (DEG. W)  H(KM) (xu) Z(KM) (DEG) Mco Md  MLh  MLv MLe (KM) (SEC) QUADRANGLE i
%
Vamamn¥ JUL 24 3:38:15 37.096  117.353 8.2 -0.23 0.3 124 ACS 1.23 .99 10.8 0.06 14 UBEHEBE CRATER ¥
N 24 10:21:20 37.e99 117.349 8.2 -0.94 @.3 118 ACl 1.72 1.56 1.65 11.1 0.89 24 UBEHEBE CRATER
LI 25 1:256:27 37.169 117.387 8.6 —1.45 1.8 118 ACS 0.89 18.6 8.14 11 UBEMEBE CRATER
25  1:37:16 37.168 117.395 8.2 7.2 @.8 121  ACI 0.86 19.2 0.06 13 UBEMEBE CRATER
] 25  2:41:48 37.269 116.364 8.5 9.67 @.5 234 AD| 1.55 2.64 1.36 7.1 0.87 16 DEAD HORSE FLAT
. r""..:| 25  2:57: 6 37.320 114.819 8.7 9.9 1.7 230 ADI 1.60 1.43 1.51 1.60 22.6 ©.08 12 GREGERSON BASIN
L 25 7:38: 6 37.620  117.509  @.1  0.73 8.2 119 ACS 1.21 1.18 14.1 0.04 15 LIDA WASH
A 28 6:47:45 37.247 114.995 1.3 ©.66 0.8 237 B0S 1,29 0.77 18.4 0.04 7 DELAMAR 3 W
LI 27 10: 3:29 37.418 115515 0.5 3. it — 79 CCA 1.97 23.9 0.14 15 GROOM RANGE NE
. 27 17: 0: 7 38.738 116,191 6.2 4.7 1.1 69 ABl 1.72 1.62 1.34 1.82 7.3 9.08 29 SPECTER RANGE MW
[ 28 16:44:55 36.497 115,384 9.6 16.30 1.1 136 ACl 1.40 1.44 20.1 0.9 12 CORN CREEX SPRINGS N
29 5:22:30 38.131 116,487 0.4  0.80 8.5 139 ACS 2.04 1.66 1.77 11.7 0.04 9 WARM SPRINGS Nw
29 6:25:15 37.465  116.263  ©.2  8.17 8.5 85 ABS 1.34 1.27 1.20 1.19 11.2 0.06 20 WHEELBARROW PEAX Nw
29 21::9:58 37.402 116.200 8.2 8.8 ©.5 64 ABS 1.57 1.46 1.73 1.62 1.9 11.2 .87 22 WHEELBARROW PEAK Nw
30 4:27:27 37.s08 117.555 8.3  2.92 1.6 7%  ABS 1.89 1.85 1.0} 9.0 8.12 15 LIOA WASH ‘
30 5:39:37 37.405 116,202 .2  8.25 ©.6 85 ABS 1.371.38 1.18 1.22 11.1 0.88 20 WHEELBARROW PEAK Nw
31 @:54:35 37.211 116.448 —  2.91 — 241  BDA 1.29 20.3 0.19 4 SCRUGHAM PEAX
31 3:45:30 37.216 116.326 ——  4.77 — 383  ADA 1.14 0.2 0.09 4 AMMIONIA TANKS
31 4: 6:19 37.281 116,372 5.6  4.27¢ -—— 266 DDA 1.07 8.6 9.8 6 DEAD HORSE FLAT
31 4:29: @ 36.657 116.385 1.3 1.66 3.0 219 BDA 0.79 4.2 0,10 9 LATHROP WELLS MW
31 4:57: 2 36.670 116,361  10.1 0.73 9.4 193 DDA 8.15 3.4 8.06 7 STRIPED HILLS |
o 31 11:20:33 37.393  116.202 0.3 -9.71 10.1 155 CCA 1.92 12.1 0.64 8 WHEELBARROW PEAK hw
~ 31 11:24:45 37.400 116,199 0.4 8.1t 0.8 143  ACS 1.40 11.3 0.08 14 WHEELBARROW PEAX Nw
31 16: 8:23 37.205 114,722 1.7 9.75 7.6 266 CDS 1.30 1.51 1.7 36.7 0.10 8 VIGO NW
AUG 1 4:25:28 37.385 117139 o, .26 8.2 135 ACZ 1.35 1.45 14.1 .04 18 STONEWALL PASS
1 7:36:37 37.483 116.202 6,2 8.26 0.5 63 A8l 1.68 1.25 .3 11.3 ©.08 21 WHEELBARROW PEAK Nw ,
1 8:58: 8 37.189 115.180 8.6  6.93 9.7 156 ACT 1.60 1.24 1.87 1{.70 2.4 ©.09 18 LOWER PAHRANAGAT (AXE
1 19:34: 8 36.668 116,359 0.2 2,27 8.3 101 ABS 1.29 0.94 ©.81 1.2 3.1 0.06 17 STRIPED HILLS
1 21:28:17 37.610 115.977 8.2 2,18 0.6 119 ACI 1.16 1.12 1.09 13.3 0.06 12 HIKO SE
2 5:41:57 37.403 116.203 0.2 8.5 0.6 85 AB| 1.43 1.31 1.18 11.3 9.87 18 WHEELBARROW PEAK Nw
2 6:56:22 37.385 117,136 0.1 8.45 0.1 152 ACl 1.36 0.94 1.19 14.2 0.03 18 STONEWALL PASS
2 20:11:41 37.406 116.202 0.2  8.71 .6 85 ABl 1.52 1.35 1 34 1.37 11.0 0.67 15 WHEELBARROW PEAK Nw
3 4: 1:18 37,406 116.203 0.1 9.44 9.8 125 ACt 1.2t 1,21 23.8 0.64 12 WHEELBARROW PEAK Nw .
3 10:27:59 37.404 116,201 0.3 B8.60 0.6 85 ABI 1.63 1.45 1.70 1.62 11.2 0.10 21 WHEELBARROW PEAK Nw
4 4:21:53 37.391 16.197 8.3  @.12 9.4 159 ACS 1.70 1.50 1.63 1.57 26.7 0.66 18 WHEELBARROW PEAX NW .
4 11:50: 1 37.198 117.638 0.4 11.7 0.7 186 ADI 1.22 8.99 1.22 3.9 9.10 14 LAST CHANCE RANGE . |
4 13:16:53 37.398  11G.201 0.3  @.00e¢ 8.2 186 ADI 2.11 1.72 2.18 2.2 27.5 @.06 24 WHEELBARROW PEAX NW
5 14:33:15 36.637 116.274 8.4 662 0.5 134 ABZ1.181.15 1.14 0.95 1.4 6.8 0.07 21 STRIPED HILLS
5 20:14:59 37.862 116,131 8.3 -0.36 8.5 107 ACS 1.83 1.61 1.78 26.3 0.10 13 REVEILLE PEAK
6  7:37:52 36.432 117.834 0.3  11.53  @.4 124 AB( 1.87 1.38 1.43 9.7 ©.09 27 EMIGRANT CANYON :
6  8:57:43 37.396 116,197 8.3 12.12 1.8 98 ABI 0.83 23.1 .69 14 WHEELBARROW PEAK M |
6 13:15:35 36.951 116.136 0.3  7.54 0.5 89 ABI 0.95 0.84 7.6 .07 22 MINE MTN |
6 13:16: 3 36.956  116.148 0.2  7.41 8.4 166 ACI 0.24 7.4 0.68 14 MINE MTN
6 13:17:14 36.949 116.138 8.2  7.58 0.5 91 a8l .18 0.62 7.6 0.06 20 MINE MIN

e Raliaieis 200 Al Chis = -
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N"WH STAND STAND AZI QD DEL- RMS JN
o DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S5.G.S.
Heseennbis (ute) (DEG. N) (DEG. W)  H(KM) (KM) Z(KM) (DEG) Mca Md MLh MLy Mle (KM) (SEC) QUADRANGLE
- AUG 6 13:25:34 36.951 116.137 0.3  7.26 8.5 147 ACI 1.38 1.08 1.87 1.2 7.7 .89 26 MINE MIN
- 6 13:59:37 37.387 117,130 0.1 0.88 0.2 83 ACI 1.58 1.65 1.75 1.3 14.8 0.86 27 STONEWALL PASS
Hynd 6 14:33:34 37.406 116.200 2.3 8.78 0.6 85 ABZ 1.36 1.20 1.37 10.9 ©.07 15 WHEELBARROW PEAK NW
" 6 18:50:51 37.758 117.066 0.9 3.28 -—— 208 CDI 1.46 53.5 ©.09 13 MUD LAKE
0 7 0:53:25 37.242 116.414 8.2 -0.10 0.2 172 ACZ 1.85 1.35 8.6 0.03 15 SCRUGHAM PEAK
RNWJN 7 1:13:34 37.938 115.492 e.3 5.42 1.6 161 ACl 2.17 2.08 2.52 2.5 10.1 0.8 20
u"ﬁj: 8 2: 8:35 37.379 117.143 0.4 2.94¢ —— 133 CCA 0.78 13.4 0.06 10 STONEWALL PASS
o 8 15:13:20 36.712 116.170 0.6 14,11 1.0 161 ACS 1.24 9.7 0.07 9 SPECTER RANGE Nw
I 8 15:13:20 36.713 116.168 0.4 15,48 9.7 159 ACl 1.21 9.8 8.85 9 SPECTER RANGE Nw
0, 9 13:34:25 36.484 116.311 0.2 6.07 8.8 132 ACS 1.48 1.15 1.06 1.21% 17.7 ©.85 21 ASH MEADOWS
u Hl 9 16: 5: 1 37.419 117.018 0.2 0.86 0.2 90 ACZ 1.30 1.35 1.25 1.54 24.9 ©.05 20 SCOTTYS JUNCTION NE
10 2:58: 4 37.402 116.205 0.2 6.30 0.8 51 AB! 2.1% 1.94 2.38 2.19 11.5 0.08 39 WHEELBARROW PEAK Nw
11 7: 9:42 37.37 115,113 1.4 8.96 1.3 142 8Cl 9.64 0.81 1.1 6.8 .07 7 ALAMO SE
11 9: 6:14 37.340 117.473 8.2 9.67 0.3 114 ACT 0.72 1.19 11.4 ©.85 12 GOLD POINT Sw
12 1:12:20 37.733 117.240 1.0 1.23 2.8 181  80Z 1.96 1.3¢ 13.3 0.16 13 GOLDFIELD
12 7:56:35 37.222 116.886 0.3 9.42 8.8 1€2 ADI! 1.21 16.5 0.06 16 SPRINGDALE
12 21:39:16 37.615 117,672 0.8 6.30 4.5 116 BCI 1.16 16.0 .18 9 LIDA WASH
13 11:18:55 37.862 116,126 0.5 -0.47 8.7 111 ACS 1.55 1.59 19.9 0.89 9 REVEILLE PEAK
13 11:46: 9 37.011% 116.360 0.2 8.67 8.3 47  AAl 1.85 1.29 1.36 3.5 0.87 36 BUCKBOARD MESA
14 4:11:59 37.012 116,361 0.2 9.07 0.4 70 AAL 1,73 1.40 1.33 3.5 0.08 32 BUCKBOARD MESA
14 11:16:14  37.564 115,008 0.2 2.43 8.4 113 ACT 1.10 0.96 11.8 0.04 19 HIKO SE
o 15 11:43:40 36,988 116,733 8.3 5.96 2.0 113 BCI 0.76 0.63 17.7 ©.07 16 BARE NTN
@ 15 12:17:58 37.561 118,457 7.7 2.23»+ — 31 DOl 2.17 2.1 2.26 50.9 ©.08 9 eesQUAD. NOT LISTEDs
16  ©9:34:52 37.030 117.527 e.5 4.44 6.6 166 CCI 1,23 1.30 1.21 16.4 0.11 12 LAST CHANCE RANGE
16 8:35:31 37.029 117.535 0.6 5.23 4.3 181 BDI 1.24 17.2 .09 9 LAST CHANCE RANGE
16 22:16:49 37.377 117.144 0.2 -d.11 8.2 133 ACZ 1.40 1 20 1.37 13.1 0.04 11 STONEWALL PASS
16 23:13:49 37,249 116.728 0.3 4.53 A.7 196 ADI 1.30 1.15 0.94 9.1 0.66 22 THIRSTY CANYON Nw
17 13:56: 6 37.673 115,055 0.4 1.54 1.4 1806 AC! 1.16 1.80 1.2 10.7 ©.10 11 HIKO NE .
20 10: 3:25 37.223 114,960 0.6 10.59 8.6 229 ADS 1.59 1.26 21.1 0.097 10 DELAMAR 3 Nw
20 10:16:34 37.109 117.320 0.2 9.36 9.3 184 ABI 1.17 1.7 1.18 12.4 9.85 21 UBEHEBE CRATER
20 10:32:53 36.456 116,175 8.3 1.68 0.7 146  ACI 1.13 1.32 6.6 0.07 18 AMARGOSA FLAT
23 23:18:58 35,902 117.034 1.3 7.53 1.0 263 60! 3.07 4.0 16.5 9.12 27 MANLY PEAX
24 12:11:33 37.20 117.365 8.2 -9.54 0.3 182 ACZ 1.25 1.13 14.6 6.05 17 UBEHEBE CRATER
25  1:35:19 35.939 117.009 8.1 7.13 0.2 280 ADI 9.93 1.25 13.3 .81 7 MANLY PEAK
25 11:30:23 36.782 116.251 8.2 5.61 0.3 86 AAl 0.63 4.8 8.85 17 JACKASS FLATS
25 11:43:54 36.671% 116.390 0.2 8.e8 0.5 70 AAL 1.59 1.34 1.19 5.3 8.09 29 LATHROP WELLS NW
26 0:53: 6 37.805 117.255 1.1 10,93 1.1 245 8Dl 1.93 1.56 16.3 0.88 11 ALKALI
26 11:19:52 37.133 117.940 0.7 8.5¢4 2.7 238 8Dl 1.83 1.61 0 1.82 2.0 2B.3 8.11 15 WAUCOBA SPRING
26 15: 3:25 37.33 117.208 8.5 6.48 8.5 160 AC! 0.36 0.49 5.5 8.83 B SCOTTYS JUNCTION SW
26 16:23:59 37.28% 117.600 8.3 8.00 e.5 B3  AAL 1.21 1.31 1,09 1.25 1.7 6.8 0.87 17 MAGRUDER MTN
27  3:49:57 37.302 114,813 1.5 4.65 — 235 (DZ 1.00 1.18 24.0 0.08 8 CREGERSOM BASIN
27  5:27: 7 37.188 117.465 8.2 8.09 8.8 134 ACI 0.91 8.90 16.9 0.05 14 UBEHEBE CRATER
27 10:45:15 37.411 116.841 0.2 6.54 1.5+4107  ACl 1.26 22.2 0.09 20 TOLICHA PEAK
28 1: 6: 6 37.764 117.239 1.9 7.26 2.1 188 BOI 1.86 1.33 14.6 8.18 17 MUD LAKE
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W 1987 LOCAL HYPOCENTER SUMMAR . W
" U.5.G.S.
I Q0 MIN  RES. PH.
ll",‘,,!l STAND o chROR Cap 128 MACHITUDE ESTIMATES Ty (SEQ) | OGADRANGLE
[ LT LATITUDE LONGITUDE ERﬁg‘; [()KN) Z(KM) (DEG) Mcao 3 0.12 17 REVEILLE PEAK
noin DATE — TIME N) (DEG. w) H( 75 1.85 20, . u Y NE
M (urc) (oG- 3-008 0.5 107 ACLA77 1 0.60 V'S 0.05 7 ALAL
it 116.131 8. -y —— 306 AD 0.98 11, . BASIN
e AG 29 1Bi3013% Seless 115779 — TVe T 16 B0z 1.16 Vi85 151 1919 067 21 THIRSTY CANYON KE
", 29 19:37: 3 6. H 115.164 1.7 -1 1.0 220 ADI 1.53 1,78 1.16 12.9 0.07 1E CLAIRE AW
LN 10 0:54:17 37.35 114.862 9.8 1.91 1-2 161 ACl 1.45 1.32 . 152 14.3 0.10 23 BONN
Yoy 7:56: 9 37.322 : 8.3  6.23 ' ACZ 1.34 1.36 . .
o 3 Tehie 37237 116.512 23 e ©.5 90 6.4 0.04 13 DEAD HORSE FLA
N o 12i46.8 37176 117.215 - 02 218 ADL 2.90 o )8 4 0.04 13 W;S?{:urr
L b -0.35 . 1.23 1.27 1. . : 8.09 8 CHLOR
N 116.327 0.4 : 9.2 119 ACI 1. 1.5 @, ST CHANCE RANGE
¥ 0 T e liee2 0.1 -8yl : BOA 0.88 5.8 .07 17 LA
: . 1.6 197 A1 114 FIELD
" 31 10:134:59 37.22‘; 116,778 1.2 8-33 2.9 136 ACI 1.;; : . 13 22.4 9.05 '2 gontgoc SAMLT PASS
L 31 19:12:38 56.227 117.581 R4 o3 157 ACZ t 8.92 1.06 18.9 0.93
P ) 8iNie diser  nizizm 02 081 35 231 Doz ' 11 17 KEELER
1 15:31:18 )7‘55‘ 114,960 9.9 - . 2.00 62.8 0. 1 19 sesQUAD. NOT LISTEDe
oo 2 16 4:55 7. o 10.07 0.9 259 ADL 1.4 2.03 683 0 12 MaNIA TANKS
' ) 467 117.969 O, .96 0.8 246 ADI ‘ 1.29 19.1 9, 33 TUOOA FLAT
2:46:28 36. 0.9 8. AD1 1.57 9 10.3 0.09
g 3:54:35 36,471 na-ggg .4 1.11 1.2 }?f ACL 1.59 1.35 ‘-2; ' 38.3 .88 17 WAUCOBA "AS:
: 3 23:35:39 3% loes 0.4 2 3% 244 Bos 140 i M 32.9 ©.85 13 BLACK MIN N
tdai3s 36iser 1178 06 T3¢ 24rt262 e0l ‘ 7 TIMBER MTN PASS NE
’ mdels i vesm e T 1.85 2.36 2.42 12:0 804 10 PAHROC SPRING NE
4 18:30: . 264 CDS . : 12. . E NW
.46 8.2 1.85 2.02 19 SPECTER RANG
5 4:23:24 38142 115091 2.4 8122 0.7 192 et TR T 08 a2 3 oo % SOLDIER PASS
2 131333 36,736 116:13; 53 5 o+ tes act z.06 2.80 1:3; 3.8 8793 14 STRIPED MILLS
Pnt 66 117.8 : 10.5¢ 0.6 ! 8.5 A
5 21: B:32 37.4 17.885  ©.5 : .3 163 ACl oW PEAK NE
‘ s . 5:5?32 gg;gg :16.311 8.2 ‘.80 ° DI 1.73 1.55 1.27 1.2} 2§'§ g.gg :3 weggﬁc BUTTE
6 8: M . 1. 249 A . . . 1.74 2.0 18. . ING BUTTE
.12 ‘: .56 . OAK SPR
155 37.394 116.074 0.5 :, 29 0.5 218 ADl 1.78 : gs 1.3 .20 ‘9'; :'83 :: OAK SPRING BUTTE
6 23:20:55 37.39%  llelese 6.5 _9.66 ©.5 212 ADI vo 128 13 VA 18.7 0.09 11 OAC SPRINC B
; ?’32‘3 372,372 116.047 g-g -0.8¢ 0.6 213 :g; 199122 3 13 ;g‘g .11 9 MULE DEER RIDGE NE
7 1362 : 116.046 . : 0.6 21 1.97 1.85 8 9.
7 1344 328 i4.etr 0.6 1488 67 138 D2 147 29.4 0.10 11 MULE DEER RIDCE NE
' 7 11:46: : 115,061 T 3 1.83 40, E CRATE
. .93e 1.9 9.07 14 UBEHEB
7 13:25:46 36.93 8.6 171 ACZ 1.12 18.1 0, E CRATER
-0.19 . 0.92 . .08 14 UBEHEB
:48: 6 36.927  115.052 8'3 10.60 ©.5 115 AB} 1.22 1.35 e ?g 1@ DELAMAR 3 SW o1
8 5:4 4 37.181 117.371 . 0,66 0.4 92 AC 172 1.78 1.93 25, e-06 6 TIMBER MIN PASS EA
, 8 14:39: 7181 117.263 0.3 0.68 3.3+ 183 BOL 1.721.78 1.78 25.5 0.06 6 TIWGLR WIN P4
8 20:50:48 3. 0y 14lges 1.8 268 6.1 25 CDI .65 1.72 1.58 14.5 ©.
s 'iiisise B nsiies 32 ise 1.2 195 CDZ 1.65 1. 150 0.65 10 DEAD HORSE FLAT
10 t99t . 115.220 . : 1.30 . . p':oUtMlLLS
. . .935 25 18 SIRI
1@ 5:56: @ 37.9 6 269 BODI 1.08 5.4 0, HILLS
23 0. Y . STRIPED
v o37.3 116381 10 623 1.6 269 DO 28 0.68 1.3 0,06 14 DESERT HILLS SE
1 Siies 38702 116.308  @.2 6.83 ©.3 186 AUl 1. 1.66 1.82 1.62 2.2 11.50. S 22 DEAD HORSE FLAT
oS e 167 0.3 ‘3¢ 0.7 158 ACl 1.75 1. 7 1.38 1.17 1.1 1.3 0.8 PEAK
12 11:43:32 38 Ws2m 8.3 T3 e.4 B8 ACI 1.62 Ve Y 2046 204 5404 6,11 20 COSO
2 :?%’gg 37'315 ns.slg 2'3 2'49 6.7 266 CDI 2.24 1. 25.6 ©.11 20 INDIAN smmc§ SE
12 15: 8: : .63 . : . .6 0.
13 2:32:36 36.185 17 3 -8.71 0.6 Bl ACZ 2.64 1.38 e 9.9 .19 16 FRENCHMAN FLA
13 7:25: 8 36.58% ‘;gggg Ve Vs 2e 185 B0z
13 19:26:10 36.867 115.
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v 1987 LOCAL HYPOCENTER SUMMARY - SGB EARTHOUAKES
|unmm : .
oy STAND STAND AZl  QQD DEL- RMS §N
Wy DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.5.G.S. .
" (ue) (DEG. N) (DEG. W)  H(ku) (kM)  Z(ku) (DEG) Mco Md MLh MLy Mlc (kM) (SEC)  QUADRANGLE
i SEP 14  9:11: 4 37.212  117.337 .2 7.13 e.6 93 ABl 1.231.31 1.43 12.1 €.07 24 UBEMEBE CRATER %
iy 14 19:34:32  36.631 116,343 9.2 2.79 0.4 181 ASS 1.40 1.23 1.16 1.6 .88 21 STRIPED MILLS '
gy 15  6:42:16 37.155 116,286 ©.2 7,22 ©.3  B1 ABS 1.29 .84 7.4 0.066 23 AMMONIA TANKS
. 15 15:17:12 37.196 117,385 6.1 -0.36 0.2 109 ACZ ©.96 0.90 16.3 0.24 14 UBEHEBE CRATER
", 15 19: 7: 6 36.414  117.473 .6 2,94 2.1 236 BOI 1.85 1.84 2.04 31.1 0.87 16 PANAMINT BUTTE
. o,y 16 13:37:44 37.865  116.136 9.5 4.8¢ 7.3 157 CCl 1.57 1.54 1.69 20.8 0.15 18 REVEILLE PEAK
hy
1"y 16 23:17:22 36.883  116.749 0.3 0.54 .6 178 ACl .61 14.5 .05 11 BARE MIN
allun 17 12:29:38 36.998  116.231 2.6 7,88+ — 172 DDA 0.28 4.4 0.20 S MINE MIN
"y 17 13: B:42 36,975  117.146 1.0 1,47 3.7 165 BCA 1.00 18.6 6.068 18 CRAPEVINE PEAK
v 17 23:21:35 36.725  116.798 .2  1.52 0.7 118 ACI 1.33 1.85 0.90 190.8 0.66 20 BIG DUNE
et 18 16:55:17 36.181 117.619 .9 1.8} 2.7 265 BOS 1.80 1.79 2.16 2.0 53.0 0.10 18 COSO PEAX
19 14:14: 0 37,270  116.654 9.3 ~-9.13 8.3 188 ADZ 1.43 1.40 0.64 30.0 0.07 15 BLACK MIN SW
. 19 23:26:48 36.635  116.336 ©.7 12,46 .7 296 ADI e.n 1.2 9.10 16 STRIPED HILLS
20 22:38:51 37.328  117.684 8.3 6.89 0.8 136 ACI 1.60 1.62 1.37 1.74 11.1 0.09 25 MAGRUDER MTH
22 16: 3:58 37.073  115.763 6.2 10.13  1.2+4+ 107 ACl 1.78 1.65 1.97 26.5 .89 33 PAPOOSE LAKE SE
22 18:21:28 36.589  117.642 1.1 ~-1.82 8.8 27> B8O 1.25 1.62 32.0 0,08 11 UBHEBE PEAK
22 19:26:13 36.672  116.333 0.9  4.46 1.4 156 ACI 0.28 3.0 0.11 10 STRIPED HILLS
23 4:i8.34 37.276 114,586 1.1 2.44 3.7 278 BOI 1.38 1.81 1.35 38.9 0.85 10 ELGIN
23  6:31:59 36.666  116.384 0.4 6.97 0.6 206 AD] .85 0.57 4.6 0.66 12 LATHROP WELLS N
: 23 7:20: 5 37.288  114.620 1.3 1.2 1.8 272 BOZ 1.12 1.18 1,37 36.8 0.06 9 ELGIN
23 23:15:47 37.312 116.315 0.2 ~-1.80 0.2 74 ACS 1.69 1.44 1.51 1.34 1.3 10.9 6.88 34 DEAD HORSE FLAT
=~ 23 23:59:26 37.744  117.242 1.6 5,67 2.8 146 ©CS 1.49 13.5 0.14 10 GOLDFIELD
© 24  ©:54:38 36.788  115.970 0.3  B.65 0.9+ 132 ABl 1,55 1.17 1.31 14,2 0,068 15 FRENCHUAN FLAT
25 20: 8:46 37.211 117.455 8.3  8.3: 0.9 104 ACl 1.66 1.74 1.73 17.1 .09 26 UBEMEBE CRATER
i 25 20:49:21 37.211 117.456 8.2  7.97 0.8 112 AC] 1.58 1.33 1.46 17.1 ©.07 22 UBEHEBE CRATER
26 1:56:22 37.885  114.923 0.6 1579 1.3+ 182 ADl 1.99 2,20 2.08 2.e6 25.3 .08 13 DELAMAR 3 SW
26 19:17:54 37.213  117.457 6.2  7.66 8.8 183 AC] 1.62 1.69 1.69 1.8 16.9 0.08 24 UBEHEBE CRATER
26 22:52:31 37.228  116.376 0.3 -0.35 0.3 40 AAl 1.94 1.55 4.3 0.09 22 AWONIA TANKS .
27  7:48:18 35.849  116.748 1.2 1.69 1.6 260 BDS 2.25 2.36 2.4 16.7 8.09 18 CONFIDENCE HILLS
27 9:58:38 37.647  116.792 0.2  0.21 0.3 111 ACZ 1.56 1.52 37.7 0.06 19 CACTUS SPRING
1
27  9:52:48 36.634 116,338 8.6  4.11 0.3+ 297 ADI 0.99 0.96 1.5 .07 15 STRIPED HILLS
27 15:29:30 36.618  117.124 8.1 0.43 0.2 112 ACZ 1.42 1.39 1.58 14,2 0,05 23 STOVEPIPE WELLS
28 3:24: 9 37.494  117.583 0.3 -0.86 0.6 B0 ABI 1.17 9.5 9.09 14 MAGRUDER MTN
28 B:43:42 37.015  116.223 0.3  3.64 8.4 133 A8l 1.26 0,75 2.6 8,09 20 TIPPIPAH SPRING
28 15: 9:11 37,223  117.458 0,2 8.81 0.7 115 ABS 1.20 ©.97 16.8 0.87 14 UBEHEBE CRATER
28 21:49:39 37.865  116.131 8.3 0,70 0.5 108 ACI 1.33 1.52 20.5 .09 13 REVEILLE PEAK
29 1:16:29 37.148  115.326 6.4  0.86 8.5 163 ACl 1.76 1.44 1.79 1.46 12.5 0,08 14 DESERT HILLS NE
29 11:48:33 37.890  117.616 @.7  5.11 4.5 238 BOI 1.53 1.71 1.74 25.5 6.09 14 SILVER PEAK
OCT 1 16: ©:17 36,957  116.156 ——  7.00es —— 246 DDA 2.35 92.1 1.56 3 MINE MTN
1 20:20:15 36.739  115.482 e.2  7.88 2.8 183 ACI 2.59 29.8 8.07 27 BLACK HILLS Ww ,
2 11:11:55 37.872  115.753 @.5 S5.18 B.5 62 (CI 3.43 29.1 @.19 35 PAPOOSE LAKE SE
3 5:14:25 36.887  117.725 .7 2.86 2.8 209 BOS 1.31 1.3 1.35 1.53 29.9 0.12 18 DRY MTN
3 7:40:45 36.095  116.639 0.3 6,27 1.4 150 ACI 1.79 1.36 10.4 ©.11 16 FUNERAL PEAK
3 7:4%:21 36.097 116.636 0.3 6.12 e.9 149 ACl 1.63 1.27 10.3 0.87 13 FUNERAL PEAX
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'f'" ' STAND STAND AZl  QQD DEL- RMS §N
—— DATE — TIME  LATITUDE LONGITUDE ERROR OEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
— (utc) (DEG. N) (DEG. W)  H(KM) (KM) 2(KM) (DEG) Mco Md MLh  MLv MLc (kM) (SEC) QUADRANGLE
Wl
— OCT 4 11:56:15 37.327 116,413 0.7 4.71 1.9 249 ADI 0.72 14.9 0.07 9 SILENT BUTTE
[ i | 4 13:38:11 36.8082 116.105 9.2 9.84 9.6 123 ABI 1.42 0.87 1.9 8.2 0.08 25 CANE SPRING
5 ©:26:42 36.637 116.249 ©.2 5.44 0.7 127  ABl 1.10 0.68 8.1 6.87 23 SPECTER RANGE MW
5 20:26:41 36.975 116,084 0.3 10.40 8.6 196 ADI 1,25 .63 14,7 0.86 14 YUCCA LAKE ]
I8 5 21:10:42 37.318 115,078  @.2 -8.11 8.3 167 ACS 1.48 1.7 10.1 0.2 8 ALAMO SE 5,
o 6 9:45:44 37.076  115.762 .2  2.59 1.9 188 ACl 2.16 1.98 2.17 2.2 26.8 .18 31 PAPOOSE LAKE SE
W
::..H..:l 6 17:29:28 37.717 117.634 8.5 6.77 1.4 186 ADI 1.46 14.9 ©.07 10 LIDA WASH
ot 8 20:36:49 37.231 116.374 .3 8.31 8.2 81 AAl 1.4 1.61 .75 4.9 9,89 22 AMMONIA TANKS
e 9 4:53:10 37.e77  115.7A2 9.3  7.29  2.3H4 152 BCl 1.73 1.46 1.75 1.82 26.4 @.08 22 PAPOOSE LAKE SE
Tl | 10 18:12:42 37.868  116.138 0.5 -0.44 0.8 188 ACS 1.60 1.55 21.1 ©.14 13 REVEILLE PEAK
11 8:37: 7 37.743  114.514 1.5 1.45 3.4 304 80S 1.59 25.0 0,09 6 CHIEF MIN
11 ©8:43:24 37.704  114.530 3.2  4.20¢ — 327 COI 1.69 21.3 .87 S5 CHIEF MIN
11 1:27:50 37.197 116,306 .3 ©0.29  o.1 69 AAl 1.37 1.38 1.01 1.6 2.4 8.10 25 AMIONIA TANKS
11 2:43:31 36.634  117.057 ©.1  9.78 8.5 92 AC| 1.09 1.11 1.37 ©.98 19.8 0.04 19 STOVEPIPE WELLS
11 3:16:16 37.177 117.428 0.4 9.43 1.2 120 ACl .81 20.4 ©.11 15 UBEHEBE CRATER
11 5:24:30 36.741 116.220 .2 5.37 8.6 §1 A8l 1.19 1.28 0.78 4.6 0.99 21 SPECTER RANGE Nw
11 B8:42: 9 37.274  115.845 9.3 .77 @.7 52 ABl 2.64 2.57 2.68 2.8 9.2 6.13 30 GROOM MINE SE
12 0:10:28 35.937 117.822 .8 1.6 1.5 277 ADZ 1.28 1.43 14.2 9.07 13 MANLY PEAX
12 @:19: 5 35.935  117.924 8.7  1.74 1.3 278 ADS 1.1 14.5 0.6 10 MANLY PEAX
12 5:22:40 37.496  117.961 8.4 3.54 8.7 241 ADZ 1.49 9.2 9,05 13 SOLDIER PASS
12 5:23:32 37.264  116.404 0.5 -0.99 0.4 184 AD| 1.67 9.0 0.08 10 SILENT BUTTE
12 5:36: 4 37.194  116.304 0.3 -0.83  ©.2+ 109 AB] 1.48 1.29 1.39 0.95 2.9 8.09 20 AMMONIA TANKS
12 14:53:45 37.214  116.381 0.2 ©.29 0.1 69 ABl 1.39 1.39 1.43 5.1 9.07 23 SCRUGHAM PEAK
12 19:29: @ 37.864  116.131 2.3 -0.04 0.4 188 ACl 2.05 1.94 2.22 20.4 ©.10 21 REVEILLE PEAX
13 7:34:44 37.196 117,329  e.4 7.31 .7 190 ADI 8.86 0.76 13.1 0.62 6 UBEHEBE CRATER
13 1B:42: 8 36,583  115.597 0.3 11.81 1.1 149 ACI 1.45 22.7 ©.08 12 INDIAN SPRINGS SE
14 23:56:43 37.3e8  115.341 8.2 10.88  1.7++ 136 ACI 1.30 1.84 1.28 20.6 0.04 7 BADGER SPRING
15 1:58:51 37.231 116.334 0.8 6.17 8.7 231 ADI 1.55 1.10 2.1 0.07 9 AMONIA TANKS
15 13: 8:29 36.323  117.478 0.6 -0.72 ©.5 241 ADZ 1.84 1.61 1.69 2.62 1.8 37.1 0.88 17 PANAUINT BUTTE
15 13:39:39 36.313  117.485 0.7 5.69 5.2 244 CDI 1.74 1.68 1.68 1.94 38.7 0.10 2@ PANAMINT BUTTE
15 21:40:45 36.209 116.857 ©.2  9.24 1.8 128 ABS 2.97 ©.83 17.0 .05 10 BENNETTS WELL
16 2: 7:32 37.87 115.699 8.2 ©0.96 8.3 176 ACS 1.10 1.17 1.38 15.4 0.03 8 WORTHINGTON MTNS
16 20: 5: 3 37.865  116.130 ©.2 ©.58 8.4 188 ACl 2.04 1.66 2.10 2.16 20.4 6.09 21 REVEILLE PEAX
16 20:36:22 37.020  117.541 8.5 S5.81 2.1 237 B0l 1.42 17.5 9.08 18 LAST CHANCE RANGE
17 8:53: 8 37.871 116.119 8.5 1.68 2.1 164 BCA 1.13 20.0 .03 7 REVEILLE PEAK
17 21:57:29 36.773  116.048 0.4  ©.71 0.5 145 ACI 1.22 1.37 1.13 14.6 .10 15 CANE SPRING
17 22:27:55 37.465 117.259 ©.3 4.99 2.0 89 BCI 1.12 1.31 1.34 18.2 0.07 17 MOUNT JACKSON
18 20:51:37 36.831 116.253 0.4 -0.16 0.2+ 195 ADl 1.32 0.87 0.65 6.7 0.67 11 JACKASS FLATS
19 21:15:24 37.791 117.805 —  7.08se -— 306 CDA 1.43 8.5 0.37 3 RHYOLITE RIOGE
20 16:16:40 37.049  116.981 1.1 2.23 2.1 164 HCA 8.56 8.9 .09 6 SPRINGDALE
20 20:22:27 37.847  118.974 1.7 4.60 4.3 163 BOA 0.50 9.0 0.065 5 SPRINGOALE
21 @:26: 5 37.274  116.335 1.1 1.32 1.1 272 BOS 1.79 1.3 6.7 ©.86 12 DEAD HORSE FLAT
21 23:89:17 36.462 116,949 0.2  6.83 1.0 132 ACI e.88 1.12 16.4 0.05 19 FURNACE CREEK
22 5:32:39 37.586  117.675 8.2  1.49  @.5¢ 182 ACI 1.21 1.22 18.2 0.09 12 LIDA WASH
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Noumrwin, 1987 LOCAL MYPOCENTER SUMUARY ~ 'SGB’ EARTHOUAKES
CLULT
B STAND STAND AZI Q0 DEL- RMS N
Nl DATE ~ TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
......" (utc) (DEG. N) (DEG. W)  H(KM) (KM) 2(kM) (DEG) Mco Md MLh  MLv  MLc (kM) (SEC) QUADRANGLE
wnnin )
'“mm“ OCT 22 17:42:13 37.862 116,129 0,2 -9.23 0.4 108 ACI 1.96 1.76 2.08 20.2 0.09 19 REVEILLE PEAX
L 22 14:45:33 37.183  114.819 0.7  8.47  2.2+¢193 B0l 1.9) 2,67 2.18 2.07 32,2 0.12 15 DELAMAR 3 NE
- 23 3:57:12 37.154  117.356 @.2 8.85 0.7 111 ACI 1.47 1.56 17.2 ©.07 20 UBEHEBE CRATER
L 23 10:40:12 37.624  114.995 0.3 3.56 0.9 97 ABI 1.49 1.43 1.47 1.45 6.0 0.86 11 PAHROC SUMMIT PASS
", 23 17:12:12 36.731  116.096 0.3 B.92 0.5 149 ACS .89 14.3 0.05 14 CAW DESERT ROCK
- 24 6:33:37 36.672  115.564 0.8 12.00e —— 244 COT 1.22 22.1 ©.67 12 HEAVENS WELL
I ";:l ‘ 25 1:53:32 37.563  11B.ee5 0.4  4.69 1.6 256 ADI 1.52 17.5 6.08 17 ¢esQUAD. NOT LISTEDs
A 25 2:52: 5 37.749  117.341 @3  8.94 0.7 151 ACl 2.421.72 1.39 1.6} 6.6 0,18 22 MONTEZUMA PEAX
- 25 4: 3:28 38.497  116.036 6.8  3.63 1.5 259 ADS 2.29 2.41 45.6 .86 9 eeeQUAD. NOT LISTEDe
L 25 4: 4: 1 38.484 116,058 2.2 7.61 1.0+ 269 BOl 2.74 43.7 8.05 7 eeeQUAD. NOT LISTED»
g 25 B:10:49 38.476 116,042 1.2 7.95 0.6+ 254 8Dl 2.64 4.2 43.7 0.09 15 #esQUAD. NOT LISTEDe
LWL 25 16:30: 1 37.198 117,377 .2 8.66 0.6 107 4Bl 1.40 1.56 1.9 15.7 0.08 23 UBEHEBE CRATER
26 3:2:5 37.133  115.119 1.4 9.92  3.8++222 8Dl 1.96 1.54 31.0 0.12 9 LOWER PAHRANAGAT LAKE
26 13:48: 3 37.869  116.133 .5 7.8 8.3 109 CCl 1.43 1.52 48.4 0.10 13 REVEILLE PEAX
27 3:28:52 37.069  115.754 9.5  4.55 9.4 125 CCS 1.51 1.26 1.46 1.46 27.5 ©.12 21 PAPOOSE LAKE SE
27 7:£2:20 37.868  116.134 0.4 7.00 7.2 168 ccl 1.44 1.45 43.5 0.18 15 REVEILLE PEAK
27 8:37:23 37.176  117.392 0.1 9.12 0.3 117 ACZ 1.321.28 1.41 1.30 18.3 0.05 21 UBEHEBE CRATER
27 10.42:16 37.871  116.127 0.2 9.16 0.3 109 ACS 2.83 1.75 1.97 2.13 20.6 0.87 22 REVEILLE PEAK
27 12:39:52 37.863  116.137 .4 7.e0 7.8 168 cCCl 1.47 1.60 48.3 ©.10 14 REVEILLE PEAK
28 6. 0.3 37.864 116.131 @3 0.42 0.4 108 ACI 1.79 1.82 2.21 1.85 2.0 20.40.11 26 REVEILLE PEAK
28 17:25: 9 37.869  116.132 .2 5.87 2.6 109 BCI 2.39 2.85 2.7 20.8 0.08 27 REVEILLE PEAK
~ 28 17:41: 6 37.861  116.136 9.3 e.60 0.6 107 ACS 1.47 1.70 20.8 0.07 18 REVEILLE PEAX
~ 29 1:37:51 36.86e  116.1786 .6 6.22 0.5 212 ADI 1.17 .79 .54 e.7 9.06 18 SKULL MTN
29 2:47:21 36.861  116.17¢ 9.7  6.57 0.5 213 ADl 1.22 @.87 .63 8.7 0.08 11 SKULL MIN
29  6:10:13 36.442  117.5@1 8.9 ©@.54 0.8 239 ADI 1.88 1.74 1.94 38.2 0.09 19 DARWIN
29 6:19:30 37.865  116.128 @.6 -e.61 1.0 1ea BCI 1.2€ 1.53 20.3 8.15 14 REVEILLE PEAK
30  ©:.39:17 37.877  116.128 0.3 -0.44 0.6 111 ACS 1,91 1.75 2.83 1.92 21.1 9.13 20 REVEILLE PEAK
30 19:17:48 36.953  115.271 0.5 12,64 2.3 147 &CS 1.45 25.1 .11 11 BURRO BASIN
30 22:23:46 37.270  118.199 2.6 0.43 1.5 305 80l 1.19 31.1 0.87 11 seeQUAD. NOT LISTED.
31 12:46:23 37.3e8  117.718 0.4 -0.52 8.8 165 ADA .72 10.5 ©.02 5 MAGRUDER WTN
31 13:26:21 37.374  117.887 —  2.72 —— 217 ADA 8.75 6.0 ©.05 4 SOLDIER PASS
31 17:20:27 36.574  116.852 .3 12.75 0.5 157 Acl 1.09 12.6 ©.84 12 SPECTER RANGE SE
31 23 6:59 36,751  116.533 8.3 1.52 1.2 177 ACZ 1.42 @.91 .85 5.6 .07 14 BARE MTN
NOV 1 5.38:32 36.713  116.399 0.6  4.75 2.1 158 BCS 1.85 @.93 2.36 9.2 ©.08 11 LATHROP WELLS Nw
1 5:48:22 36.634  116.332 9.9  3.97 9.7 280 ADZ 0.61 0.77 1.4 @.11 13 STRIPED HILLS
1 12:48: 4 36.785  116.259 0.2 -1.40 0.2 148 ACZ 1.15 0.87 0.46 4.9 8.06 15 JACKASS FLATS
1 13:59:32 36.420  116.65t 5.0 25.84 2.7 315 0O! 1.72 37.4 .04 10 RYAN
1 1B:47:46 37.420  115.638 0.3 0.97 8.5 74 ACl 2.86 1.77 2.13 2.1 15.3 ©.13 38 BALD MIN
1 19:33:1@ 37.271 114,545 0.8 13.86  1.0++ 238 ADI 1.60 1.70 1.73 42.9 0.07 11 ELGIN
2 22: 8:33 37.865 116,135 0.4 ©.81 0.7 188 ACZ 1.78 1.72 1.91 20.8 0.13 18 REVEILLE PEAK
2 23:38:14 37.178  115.438 0.4  3.20» — 124 CCl 1.96 1.73 1.97 27.7 8.13 22 DESERT HILLS MW
3 “3:i8:i52 37.877 116.128 8.7 0.0 1.2 118 KCI 1.70 1.37 21.0 9.15 13 REVEILLE PEAX
3 8:59:18 37.883 116,127 0.5 -0.71 0.9 112 BCZ 1.58 21.4 ©.17 16 REVEILLE PEAK
3 9: 2:48 37.870 116,132 8.6 .77 1.0 189 ACS 1.55 1.4 20.9 9.15 12 REVEILLE PEAX
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DATE - TIME
(utc)

NOV

- QWO NN, DN

-

17; 3:17
20:28:50
18:41: 9
0:34:46
4:45:42
12:31:32

14:20: 2
15:52:35
15:57:53
22:49:53
3:41:38
6: 9:34

€:15:57
14:27:57
10:14:49
23:32:58
11:49:28
4:41:35

8: 3: 1
11:56:43
12:32: 4
22:10:20

4:15:46

7:56:45

15:27:21

22:49:58
3:37:40
4:17: 2
5:53:22
9:25:51

14; 7:50
14: 8:37
15:14:20
16:26: 11
18:43:60
20:56:19

0:50:16

17:58: 3
. 17:58:52
21: 3: 4

23:29:47
2:31:50

9: 6:34
21:14:32

1987 LOCAL HYPOCENTER SUMMARY - SG8 EARTHQUAKES

STAND
LATITUDE LONGITUDE ERROR DEPTH
(DEG. N) (DEC. w)  H(KM) (KM)
36.651 116.546 8.2 4.18
36.862 116.157 0.2 1.77
37.376 117.207 2.1 -0.18
37.855 116.132 8.6 0.00
36.421 116.311 8.2 4.92
37.878 116.138 9.8 -9.32
37.094 115.772 8.6 16.86
37.292 116.028 0.4 4.36
37.297 116.929 8.2 0.46
37.677 115.092 0.4 1.01
37.868 116.131 0.5 7.00
36.758 115.791 0.3 0.01
37.869 116.132 8.2 1.16
37.4B84 114,445 2.2 -1.54
36.813 117.474 2.7 1.93
37.696 114,963 9.2 1.93
35.934 117.014 8.5 4.84
37.051 116.317 9.2 2.65
37.139 114.815 0.6 5.33
37.694 114,964 0.5 2.63
37.694 114,963 8.3 1.91
36.771 116,265 9.2 -1.70
37.866 116.135 8.5 7.v0
35.897 117.237 1.0 3.11.
37.867 116.132 0.2 5.76
37.855 116,133 8.4 4.51
37.868 116.127 0.4 2.09
37.870 116.126 8.3 7.04
37.853 116.137 8.5 7.43
37.875 116.115 30 2.32.
37.850 116.118 2.2 2.58¢
37.916 116,111 3.5 2.06¢
37.866 116.136 1.5 2.13e
37.853 116.105 1.5 8.96
37.848 116,124 3.6 2.47.
37.381 115.492 8.6 2,77
37.863 116,139 8.6 1.7
37.858 116,134 8.5 -0.18
37.851 116,140 0.5 2.46
37.856 116,135 0.6 2.00
37.860 116.102 0.6 -8.78
35.924 117.215 1.9 2.62
37.741 115.014 0.4 9.68
37.693 114,964 0.6 1.77

STAND
ERROR  GAP

Z(KkM) (DEG)

- DO ON
VO EN

O D= D DN =D - —
NAPIAT VNSNS

OO O »
N @O

NLUS e
OGN e -

-0 MO =ldio
RN YR

NN
ol

+

+°F

pre

AZl

174

92
144
106
103
199

180
100
192

97
13
139

109
293
166
141
278
102

219
140
141
149
168
280

108
133
109
109
205
244

250
208
199
201
248

94

107
107
105
186
213
268

139
1729

QQD
125

BCl
ABT
ACS
B8CI
BCI
ADI

ADA
ACI
AC!
AC2Z
ccl
ACZ

ACS
80z
BD!
ACI
ADS
ABl

MAGNITUDE ESTIMATES

Mca
1.16
1.34

1.64
1.97

1.13

1.83
1.34

V.12
1.1
2.58

2.25

2.93

Md
V.81

1.16
1.59
1.00
7

1.61
1.55
1.24
1.49
1.39
0.88

1.86
0.88
0.93
1.09
1.61
1.26

1.44
1.49

1.30
1.63

1.24
1.98
1.64
1.54
1.80
1.96

1.88
1.61

1.36

8.89

MLh

.05
.14

.68

.1

.81

.78

.61

MLv

0.71
1.7
1.23
1.69
0.96
1.73

1.04
1.09
.21
1.51
0.78

1.87
1.66
1.44
1.60
1.50
8.65

1.81
V.97
1.5
8.61
1.74
1.61

2.77
1.94
1.68
2.7
1.59

1.90
1.7%
1.55
1.43
2.12

1.16

MLe

DEL- RMS #N
MIN RES. PH. U.5.G.S.
(kM) (SEC) QUADRANGLE
15.8 0.66 18 BIG DUNE
1.4 0.08 20 SKULL MIN
9.5 9.03 15 STONEWALL PASS
19.9 0.16 14 REVEILLE PEAX
15.1 8.05 15 ASH MEADOWS
21.9 8.12 9 REVEILLE PEAK
24.7 0.03 B PAPOOSE LAKE SE
10.3 8.09 18 OAK SPRING BUTTE
10.9 0.08 18 OAX SPRING BUTTE
14.0 .05 8 HIKO NE
48.6 0.09 15 REVEILLE PEAK
7.3 0.87 17 FRENCHMAN LAKE SE
20.8 0.09 19 REVEILLE PEAK
29.2 2.04 B esQUAD. NOT LISTEDe
6.3 0.15 22 TIN MIN
5.4 8.83 8 PAHROC SPRING
13.7 8.64 10 MANLY PEAK
6.4 0.85 17 BUCKBOARD MESA
33.2 9.06 11 DELAMAR 3 NE
5.2 .10 9 PAHROC SPRING
5.2 9.05 10 PAHROC SPRING
3.2 9.07 21 JACKASS FLATS
48.7 .12 15 REVEILLE PEAK
34.2 0.10 9 MANLY PEAK
20.7 .11 36 REVEILLE PEAK
20.0 0.068 11 REVEILLE PEAX
20.3 .09 12 REVEILLE PEAX
20.5 0.10 20 REVEILLE PEAK
20.2 0.04 7 REVEILLE PEAX
50.7 .16 11 REVEILLE PEAK
49.4 9.10 8 REVEILLE PEAX
53.3 0.23 7 REVEILLE PEAK
51.7 8.18 14 REVEILLE PEAK
48.6 9.10 14 REVEILLE PEAX
49.7 9.21 14 REVEILLE PEAK
25.4 .14 15 CRESCENT RESERVOIR
20.9 0,17 16 REVEILLE PEAK
20.3 ©.14 12 REVEILLE PEAK
20.3 8.67 8 REVEILLE PEAK
20.2 .11 9 REVEILLE PEAK
18.1 0.08 11 REVEILLE PEAK
31.7 0.09 16 MANLY PEAK
12.0 0.66 9 HIKO NE
5.1 8.89 11 PAHROC SPRING
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] (!
ok STAND STAND AZI 000 DEL- RMS N
" DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Hrunniitha (utL) (DEG. N) (DEG. W)  H(xM) (kM)  Z(xM) (DEG) Mca Md MLh  MLv MLc (kM) (SEC) QUADRANGLE
(U
L NOV 19 1: 1:48 36.867  116.798 2.1  7.16 5.4 246 COT 2.7 17.1 @.88 8 BULLFROG
o 19 15:45:23 37.837  117.405 0.4 <-0.56 0.4 134 ABZ 1.43 1.19 1.26 6.7 9.12 15 UBEHEBE CRATER
i 19 15:53:49 37.524  114.566 ©.5 4.30 2.7 301 B0l 1.91 1.75 17.7 8.08 6 CALIENTE
", 19 23:30:57 37.875  116.138 0.4 -9.37 @.5 201 ADI 1.82 21.6 0.86 9 REVEILLE PEAX
" 19 23:55:49 37.080  117.343 0.3  1.62 1.1 113 ABZ 1.46 1.7 1.52 8.9 0.88 19 UBEHEBE CRATER
o ok 20 B8:27:53 37.863  116.138 0.4 0,86 1.1 187 ACA 1.17 20.9 6.8 10 REVEILLE PEAX
"

Bl 21 10:10:35 37.010  116.211 0.2 3.74 0.4 82 AAI 1.711.01 1.24 3.4 ©.85 19 TIPPIPAH SPRING
0 21 19:37:52 37.868  116.132 0.2 1.39 0.7 188 ACl 2.1 1.89 2'30 2.1 20.7 0.87 22 REVEILLE PEAK
ot 21 19:50:46 37.868  116.138 9.2 6.6 2.8 109 BCI 2.55 3.04 20.5 ©.11 24 REVEILLE PEAK
0y 21 21: 8:27 37.737 115.e23  @.4  S5.39 2.8 134 BCl 2.131.19 1.77 1.67 12.1 .08 18 HIKO NE
e 21 23:26:35 37.867  116.132 8.6 .91 1.8 188 8CZ 1.43 1.65 20.6 9.15 13 REVEILLE PEAK

22 16:33:18 37.869  116.138 9.3 .66 0.5 189 ACI 2.06 2731 2.3 20.6 9.12 28 REVEILLE PEAX
92 22: ©:59 37.866  116.132 8.5 2.98 4.1 108 ©DCl 2.3 1.69 1.73 2.02 20.6 8.17 17 REVEILLE PEAK
22 22:18:28 37.865 116.137 ©.6 2.48 4.8 1e8 BCl 1.39 1.62 20.9 8.12 11 REVEILLE PEAK
22 23:50:24 37.876  116.127 0.4 15.45 2.8 112 ACl 1.47 1.58 48.1 9.86 12 REVEILLE PEAX
23 18:14:16 37.287  115.154 0.4 2,23 1.2 141 ACZ 1.46 13.4 ©.85 8 ALAMO
2¢ ©:23:34 36,789  116.23 .2 -0.38 0.2 69 ABS 1.351.89 0.87 6.4 9,07 21 SKULL MTN
27  7:22:39 37.867  116.131 ©.4 -9.38 ©.7 188 ACS 1,44 1.72 20.6 9.14 18 REVEILLE PEAX
27  7:38:38 37.864  116.135 9.3 5.4 3.7 108 BCl 1.67 1.81 1.94 20.7 0.15 27 REVEILLE PEAK
27 “11:21:56 37.155  117.397 0.2 7.1@ 0.7 110 ACl 139 1.64 1.52 1.4 17.9 0.06 21 UBEHEBE CRATER
< 27 11:24:21 37.155  117.395 0.2 6.47 0.9 121 ACl 1.37 1.15 17.9 .07 19 UBEHEBE CRATER
P 27 11:25:50 37.156  117.395 8.2 7.18  ©.7 118 ACI 1.18 1.56 1.43 17.9 0.08 20 UBENEBE CRATER
27 12:57:14 37.864  116.131 .3 0.62 0.5 188 ACl 1.57 1.77 2.92 20.4 0.15 25 REVEILLE PEAX
27 14:51:10 37.869  116.133 8.3 0.1 .6 189 ACS 1.781.73 1.93 2.97 20.9 0.15 25 REVEILLE PEAK
27 19:37: 4 37.864  116.133 0.4 .60 0.6 108 ACl 2.01 1.86 2.24 2.1 20.6 0.11 14 REVEILLE PEAK
27 19:36:58 37.683  116.225 @.4  3.35s —— 128 COI 1.85 1.52 52.8 ©.87 12 BELTED PEAK
28 4 @:24 37.698  114.968 ©.6 1.79 1.7 143 ACI 1.72 1.47 5.5 9.18 11 PAHROC SPRING
28 14:53:17 37.698  114.959 ©.7  1.75 1.6 143 ACl 1.80 1.37 1.76 1.69 5.5 0.09 8 PAHROC SPRING
28 16:28:18 37.442  117.313 1.3 0.49 .8 209 BO! 1,33 1.14 16.4 0.88 11 MOUNT JACKSON
28 18:29:44 36.503  115.964 @.1  7.86 ©.5 88 ACI 1.92 1.50 1775 1.8 14.4 ©.85 29 MERCURY SW
28 23:20:18 37.219  117.983 8.6 ~-1.89 0.7 223 ADS 1.66 1.76 1.83 22.9 ©.07 19 WAUCOBA SPRING
59 1:27: 2 37.029  116.899 0.3  S5.75 1.3 138 ACl 1.371.22 .89 11.5 ©.89 17 YUCCA FLAT
29 1:35:20 37.838 116,188 8.3 1,53 1.0 138 ACl 0.92 11.5 0.88 16 YUCCA FLAT
29 11:35:47 37.866 116,129 0.3 0,45 ©.5 188 ACS 2.28 1.65 1.94 20.4 0.10 18 REVEILLE PEAX
29 18:13:31 36.860 116,725 9.2 2,71 0.7 184 ACl 1.30 .85 11.2 0.08 24 BARE MIN
20 21:42:41 36.595 116.299 9.3 -8.93 0.3 173 ACS .85 1.1 6.7 9.85 15 LATHROP WELLS SE
30 12:18:49 36.785  116.295 0.6 -8.77 8.5 133 4Bl 2.1 1.9 $.1 0.14 13 JACKASS FLATS
3o 12:26:21 37.028  116.895 0.3 4.8 2.7 178 BCl 1.38 1.27 0.84 11.9 8.08 16 YUCCA FLAT
30 13:40:41 37.825  116.184 0.3  S5.84 1.2 116 ABI 1.51 1.21 1.32 11.2 0.13 24 YUCCA FLAT
30 15:52:10 37.826  116.105 0.4  4.52 2.2 116 BCl 1.29 1.96 11.1 @.11 16 YUCCA FLAT
3o 23:49:14 37.867  116.132 0.2  1.46 0.8 188 ACI 1.74 1.79 1,99 2.2 20.7 .88 23 REVEILLE PEAK
3o 23:53:19 37.865 116.134 0.4 0.4 ©.6 188 ACI 1.78 1.69 2.00 2.1 20.7 0.13 21 REVEILLE PEAK
DEC 1 3:42:14 36,742  115.473 0.2  4.91 6.4 164 CCl 1.58 30.6 8.06 15 BUACK HILLS NW
1 5:13: 5 36.748  115.466 9.4  4.89 1.3 166 CCl 1.32 31.2 8.11 14 BUACK HILLS Nw
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i 1987 LOCAL HYPOCENTER SUMMARY - SGCB EARTHQUAKES

mynie

Wl wu STAND STAND AZl Qo0 DEL- RMS §N

[ DATE = TIME LATITUDE LONGITUDE ERROR DEPTH ERROR CAP 12S MACNITUDE ESTIMATES MIN  RES. . U.S.G.S.
P (utC) (DEG. N) (DEG. W)  H(xM) (KM) Z(KM) (DEG) Mco  Md MLh MLy Mlc (Ku) (SEC) QUADRANGLE

i DEC B:42:16 36.730  115.451
. 15:49:33  35.826 116.915

i 22:28:18 35.817  116.88S
10:23:11 37.058 116,124
“o 21:12:52 37.868 116.130

Pt 18:30:17 37.866  116.129
LL)

" 19:36:31  37.869 116.127
"'Jul 3
L]

[
(&)

4.00.
1.18
1.15
.26
1.49
0.09

169 1.54 32.4 0.09 BLACK HILLS Nw
274 .26 2.02 2.2 2.8 15.9 0.12 WINGATE WASH
319 1.14 16.4 9.04 WINGATE WASH
100 T1 1,44 1.54 9.6 0.07 YUCCA FLAT

109 .81 1.75 . 2.00 2.3 20.6 0.07 REVEILLE PEAK
108 .51 1.63 20.4 0.15 REVEILLE PEAK

OO ® -
NN
- QOoOON

WP OWUN (o0 I . N -7 QN -

3.63
6.87
-1.91
-1.14
-0.41
~1.06

109 .47 . 20.4
104 1.82 20.4
165 . 1.59
186 .99 1., 1.47
122 .68 1. . 1.41
167 . 1.38

REVEILLE PEAK
REVEILLE PEAX
BLACK HILLS Nw
INDIAN SPRINGS NW
SPRINGDALE

MT IRISH

22: 8: 6 37,858  116.143
1 6:59:35 36,725 115,474

'lﬁ"“
7: 6:42 36.712  115.713

") 7:59: 3 37.693  116.984
: 9:43:48 37.547  115.380

(¥
[ N3

-

PO D
LRV RS SN
DOP D~
PURPON
-l ~
LoD O —
DONDO N -

-

7:14: 4 36.816 115,806
8: 9:57 37.610 115.075
19:15:14 36.813 115.791
13:15:24 36.812 115.796
14:11:60 37.382 117.136
14:12: 8 37.388 117,135

2.74
6.63
9.41
7.53
e.21
4.66

FRENCHMAN LAKE SE
HIKO SE

FRENCHMAN LAKE SE
FRENCHMAN LAKE SE
STONEWALL PASS
STONEWALL PASS

179 .85 1, . 1.85
95 .48 1, 1.53
213 .1e 1, . 2.17 2.2
210 .35 1.62
199 . 1.27
198 . 1.27

OONCA-‘.O O -ON
200D OO0DODO

POIOPDOD
(S RN NI )
- - - s
-ttt e

v e .

11:17:13  36.674 116.184
11:27:35 36.671 116.187
21:47:10 37.462 115.514
1:27: © J37.319 115,182
6:24:35 37.874 116.125
23:30:12 37.836 116,143

6.01
5.7¢
15.36
6.22
-2.51
15.89

SPECTER RANGE Nw
SPECTER RANGE Nw
GROOM RANGE NE
ALAMO

REVEILLE PEAK
REVEILLE PEAX

JACKASS FLATS
REVEILLE PEAK
SPECTER RANGE Nw
SPECTER RANGE NW
FURNACE CREEK
STRIPED HILLS

70 . . . 1.88
94 . . . 1.71
100 . . . 1.50
IR} . . 1.41
110 . 1.42
213 1.24

« s

© & DBrhOD=N OUQU'\I'Ot NU‘O&U‘O NN-OO0 0

SO ®
NN
=

luwomm
- h) . R e

15:49:10 36.842 116.268
17:16:22 37.866 116.128
2:35:17 36.737 116.189
2:37:23 36.74% 116,194
19: 8:56 36.344 116.8e8
13:31:59 36.748 116,260

10.29
0.29
4.82
4.53
9.15
9.96

107 9.58
108 . . 1.97
69 . . . 2.42
221 9.53
157 t.19
75 . . 1.11

~N

N
.-‘—NI\IOU OCOWNG = —

RN XN
CGNONN
POCOO
- (DX

19:38:45 J36.586 117.083
1:29:26 37.857 116,141
1:32:34 37.854 116.139
1:32:35 J37.851 116.134
1:33:29 37.854 116.145
1:54:39 J37.868@ 116.136

6.03
4.70
9.48
10.56
12.49
0.33

STOVEPIPE WELLS
REVEILLE PEAK
REVEILLE PEAK
REVEILLE PEAK
REVEILLE PEAK
REVEILLE PEAK

SPECTER RANGE Nw
SPECTER RANGE MW
STRIPED HILLS
YUCCA FLAT
STRIPED HILLS
REVEILLE PEAX

159 1.04
106 . 1.59
105 1.88
185 1.76
1805 1.58
107 1.50

NN = NN -
D)

3:53:10 36.735 116.192
4: 8: 9 36,735 116,193
9;: 6:11 J38.718 116.274
- 5:45:49 37.056 116.121
10: 4:21 368.678 116,309
6:42: 8 37.860 116.135

4.95
4.45
5.12
.88
6.66
J3.85e

157 0.73
68 . 1.34 1.42
214 0.63
128 1.09 1.05
13 .99
176 1.34

P
« e e e
.

NEPOD LuON—D

OO O=—=—m—~an

kX N--X--X.-J PTOCOO

n

19:57:.7 37.865 116.129
13:33:19 35.82% 116.910

-0.13
-0.18

REVEILLE PEAK
WINGATE WASH

N WD ORU N D
(=X DEOVUNN DrO0OOD
Py .

-

108 1.80 1.69
278 l

_
[ -]
- 'S
-

C
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L 1987 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES
“unumll ]

M STAND STAND A2l QOO DEL- RMS §N

el DATE = TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.

i (utc) (DEG. N) (DEG. W) H(Kkd) (kM)  Z(KM) (DEG) Mco Md MLh MLy MLc (KM) (SEC) QUADRANGLE
CLE] L]

R DEC 15 14: 4:26 35.837  116.908 1.7 -0.43 1.4 275 BDZ 1.52 1.91 14.5 0.06 9 WINGATE WASH
LA 16 8:50:21 37.874  (15.752 0.2  2.01 1.6 189 ACI 1.70 1.43 1.60 27.3 8.07 22 PAPOOSE LAKE SE
ooy 16  B8:50:36 37.077 115,755 @.4 11,36 1.8 198  ADI 1.17 1.20 26.9 .04 9 PAPOOSE LAXE SE
i 17 16:27: 7 36.452  115.738 ~ 0.6 11.23 1.2 151 ACI 1.46 1.12 1.38 19.9 .08 15 CHARLESTON PEAK

17 21: 6:58 36.445 115,768 0.1 -2.88 0.4 93 ACI 1.15 1.37 1.5 20.8 .11 23 MT STIRLING

- ;;' 17 23:33:29 36.449  115.758 8.3 0.26 0.4 93 ACI 1.76 1.74 1.5 21.1 9.12 24 MT STIRLING

[
- 18 0:19:16 36.635  116.334 8.6 3.76  ©.5 273 ADZ 8.59 8.84 1.2 6.88 16 STRIPED HILLS

L 18 1:12:22 36.446 115.758 9.3 -0.38 0.4 93 ACZ 1.34 1.35 20.7 0.12 23 M7 STIRLING

" 19 7:18: 5 37.868  116.138 0.4 -0.03 0.6 109 ACI 1.65 1.74 1.7 20.6 ©.13 16 REVEILLE PEAK
woffu 20 4:50: 2 36.446  115.768 0.2 ©.12 0.3 93 ACI 1.68 1.44 1.61 1.46 20.9 .09 24 MT STIRLING
— 20 11:19:25 37.696  115.0.9 0.2 1.43 8.7 115 ACS 1.11 1.14 11.9 0.03 9 HIKO NE
LI 20 22:45:57 36.742  116.008 @.2 -1.60 9.4 108 ABI 1.83 1.17 1.24 10.9 ©.09 24 CAMP DESERT ROCK

21 3: 5:33 37.850  116.143 9.8 9.39 2.8 104 BCl 1.25 20.4 9.07 7 REVEILLE PEAK

21 10:57:37 37.811  116.187 .2 1.83 @.4 91 ABl 1.36 0.87 8.92 4.8 9.87 20 TIPPIPAH SPRING

21 1:31: 4 37.23 116.373 8.2 -0.82 0.2 73 AAS 2.20 1.75 4.8 0.07 23 AMONIA TANKS

21 15:33:22 37.016  116.19t 8.2 1.88 0.5 92 ABI 1.29 1.26 2.98 9.9 4.2 0.08 18 TIPPIPAH SPRING

22 1:28:44 37.913  116.186 8.2  2.59  ©0.44 82 AAl 1.64 1.23 1.19 4.7 0.09 24 TIPPIPAH SPRING

22 1:38:47 37.814  116.173 .6 3.58 1.8 210 ADl 1.20 o.80 .82 5.6 8.88 15 TIPPIPAH SPRING

22 14:54:48 37.816  116.173 0.4  3.74 9.8 218 ADI 1.41 .98 5.6 0.88 19 TIPPIPAH SPRING

23 9:36:20 37.020  116.212 .8 2.5 8.7 261 ADI .25 2.4 .02 S TIPPIPAH SPRING
~ 23 14: 7:32 37.010  117.961 1.3 11.93  4.2++ 242 BOI 2.26 2.66 2.3 37.3 .12 12 WAUCOBA SPRING
o 24 16:12:21 36.252  117.212 —  5.44 —— 254 ADA 2.12 44.1 0,10 4 EMIGRANT CANYON

24 19:31: 9 37.312  115.894 8.6 5.97 1.0 184 ADS 2.04 2.31 2.7 11.0 .09 19 GROOM MINE SW

25 1:33:27 37.1e6  116.868 0.2 -8.38 0.3 150 ACS 1.88 1.93 13.4 0.6 22 SPRINGDALE

26 22:28:32 37.576  117.782 0.5 ©.59 0.9 139 ACI 1.42 1.72 1.59 15.6 6.08 10 PIPER PEAK

27 12: 1:52 37.013  116.188 9.2  1.75 8.5 138 ACI 1.36 1.24 .85 4.5 9.07 16 TIPPIPAH SPRING

27 16:40:25 37.888  116.123 @.7 ©.22  0.6+4251 ADI 2.08 2..9 2.60 59.0 0.19 17 REVEILLE PEAK

28 5:29:40 36.414  117.534 0.4  4.92  0.8+% 224 ADS 1.21 1.44 44.8 0.06 16 DARWIN

28 B:42:26 37.867  116.129 ©.9  3.86+ —— 274 CDI 1.51 1.88 67.0 0,06 14 REVEILLE PEAK

29 1:49:12 36.499 115,125 1.4 14.46 1.2 249 BDI 1.47 1.81 2.0 3.2 0.14 14 GASS PEAX NW

30 19:31:46 36,111 115.364 1.1 2.16 3.1 295 BDS 1.83 30.6 0.09 12 BLUE DIAMOND SE

30 22:50:42 38.450  116.056 1.6 11.28 ©.7 261 BOJ 2.87 4.35 83.6 8.11 32 SGBasin

31 3:27:18 37.843  116.142  ©.9  2.53 3.7 238 BOS 1.64 65.2 0.07 12 REVEILLE PEAK

31 B:12:57 36.494  115.114  @.7 16.43 9.5 242 ADl 2.12 2.03 4.4 8.09 18 GASS PEAX NE

31 13:37:51 36.560  115.127 .8 15.47 9.6 240 ADI 1.58 3.0 0.08 13 HAYFORD PEAK
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RN
’ m‘numI STAND STAND AZ] Qo0 DEL- RMS §N
LU DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Wy (utc) (DEG. N) (DEG. W)  H(KM) (iad) Z(Kd) (DEG) Mco Md  MLh MLy MlLe (KM) (SEC) QUADRANGLE
a, JAN 1 15:38:;38 37.853 116.128 0.4 -0.25 0.7 188 ACI 1.49 19.5 0.12 13 REVEILLE PEAX
. 1 22:51:39 37.855 1168.129 8.5 0.00¢0 0.9 188 ACZ 1.43 1,70 19.7 8.11 13 REVEILLE PEAX
l”l‘m' 2  B:19:41 37.853 11€.132 8.3 0.72¢¢ 0.5 18 ACZ 1.82 1.77 1.96 2.18 19.8 8.73 25 REVEILLE PEAK
‘ it 2 11;15:60 37.456 115,424 0.3 11.57 1.9+ 100 ACI t.10 1.12 26.0 6.08 18 CRESCENT RESERVOIR
: .““‘...l 2 13: 9:53 37.127 118,101 0.3 6.06 1.0 109  ABl 1.35 1.35 1.2 10.9 0.08 20 OAX SPRING
ol 2 15:48:30 18.480  116.040 1.0  3.18¢ — 256 CDI 1.91 1.83 2.11 44.1 0.10 9 eeeQUAD. NOT LISTEDe
'm““' 2 19:38:45 37.854 116.132 0.4 9.62 9.7 166  ACZ 2.09 19.9 0.12 19 REVEILLE PEAX
2 23: 7: 1V 37.317 115.966 0.0 —2.79 et 171 ADZ 1.34 10.0 0.860 5 ALAMO SE
J 8:36:30 36.677 118.339 8.3 10.72 8.2 132  ABI 1.18 9.95 .87 3.5 8.65 21 STRIPED HILLS
J  9: 5:44 36.678 116.339 0.3 10.40 8.3 132 AB] 0.83 8.52 0.63 3.4 0.85 17 STRIPED HILLS
3 10:12:21 36.738 116.188 0.2 3.73 1.9 185 AB] 1.30 ©.56 .82 7.8 .88 24 SPECTER RANGE NW
J 22: 8:56 38.435 115.767 8.4 -0.94 8.4 173 AC2 1.1 20.5 0.65 18 MT STIRLING
4 11:14:49 37.851 116,132 8.4 1.45 1.3 185 BCZ 1.56 1.45 1.55 1,81 19.7 6.17 17 REVEILLE PEAK
4 15: 5:39 37.018 116.460 0.2 10.48 8.5 132 AB!I 1,106 0.88 0.79 1.0 6.8 0.08 19 TIMBER MTN
4 15:49:56 37.928 117.620 0.7 1.95 3.4 218 BOI 1.87 2.04 2.3 28.7 0.97 11 SILVER PEAK
4 20:50: 1 J37.848 1168.137 8.5 0.80 e.9 164 BCZ 1.58 1.70 1.67 1.93 2.2 19.9 9.135 17 REVEILLE PEAK
8 2:41:48 37.8%2 118,138 0.8 3.15¢ —— 241 CDA e.96 20.0 0.63 S REVEILLE PEAX
- 8 5:19: 4 37.937 116,152 _ 3.18 — 274 CDA 1.00 27.2 0.48 4 REVEILLE PEAX
~ 6 8:21:55 38.573 115,613 —_— 3. 14 —— 247 ADA 9.57 28.1 0.09 4 INDIAN SPRINGS SE
7 18: 6: 8 37.129 115.224 0.5 8.89 8.8 188  ADI] 1.3 1,72 1.82 5.5 0.08 11 LOWER PAHRANAGAT LAKE
7 13:57:27 J37.86@ 116.138 1.6 -0.25 1.8 107 ACl 1.28 1.38 20.7 0.14 8 REVEILLE PEAX
8 18:33: 8 37.078 115.762 0.3 0.53 8.5 120 ACZ 2.23 1.84 27.3¢ 2.2% 26.5 0.10 28 PAPOOSE LAKE SE
8 20: 1: 8 37.8%52 118.13% 0.4 0.28 8.7 186  ACI 1.60 1.74 1.88 19.6 0.13 18 REVEILLE PEAX
8 20:27:50 37.490 115.770 9.5 0.74 8.7 58 ACZ 1.52 1.43 1.64 16.5 6.12 11 GROOM MINE NE
8 23:16:53 37.332 116.469 8.2 0.e8 9.3 81 ACZ 1.58 t.11 15.8 0.68 24 SILENT BUTTE
9 3:44:16 37.293 114.814 1.4 10.78 3.4 222 BODA 2.26 24.5 0.10 8 GREGERSON BASIN
9 11:31:53 37.588 115,680 2.8 1.29 3.9 121 CBA 1.23 3.0 0.27 8 TEMPIUTE MTN
9 18:40:58 J37.857 116.148 — 0.37 — 244 ADA 0.92 21.2 0.13 4 REVEILLE PEAX
9 16:54:51 36.192 115.498 — 14,15 ~= 326 ADA 0.92 16.3 0.60 4 LA MADRE MTN
10 18:51:33 J37.313 114.857 0.7 -0.23 0.8 229 ADZ 1.77 1.45 1.75 1,82 33.3 0.4 8 ELGIN SW
11 2:13:53 37.032 116,248 9.3 5.78 0.7 65  AAl 2.07 1.61 1.6 2.0 1.8 6.12 31 TIPPIPAH SPRING
12 13:48:20 36.268 117,408 8.6 1.18 2.0 238 BOl 1.521.38 1.30 1.60 32.0 0.08 17 PANAMINT BUTTE
12 14:83:20 37.18% 115.793 e.3 8.3 0.9 182 ACI 1.74 {1.50 1.66 16.5 0.09 38 PAPOOSE LAKE NE
13 9:35:20 36.591 117.097 8.3 8.e7 1144 117 ACl 1.85 1.62 1.99 17.3 0.09 28 STOVEPIPE WELLS
13 20:29:43 36.428 115.703 0.3 7.10 1.844% 98  ACI 1.5t 1.14 1.36 1.45 13.7 0.07 20 CHARLESTON PEAK
14 2:23:55 38.765 116.066 0.4 8.97 8.6 135 AB! 1.1 1.10 13.5 0.09 22 CANE SPRING
14 2:54: 6 38.677 116.339 0.3 10.49 8.3 13 ABl 0.86 .86 3.5 0.87 19 STRIPED MILLS
14 5:18:33 36.681 116.328 9.2 9.98 8.3 47 AAU 1,95 1.68 2.59 2.99 4.1 0.08 44 STRIPED HILLS
14 5:29:56 36.680 116.329 0.4 1e.18 0.4 187 AC] 8.75 0.92 4.0 0.08 15 STRIPED HILLS
14 5:46: 8 36,681 116.328 0.2 19.08 8.3 54 Al 1.78 1,686 1.98 1.30 4.1 0.87 34 STRIPED HILLS
14  5:49:18 36.764 118.066 0.4 9.32 0.7 148 AC] 0.080 13.6 0.08 17 CANE SPRING
14  7:35:11 38.679 118.323 8.4 10.56 8.5 168 ACI e.70 4.0 0.07 13 STRIPED HILLS
14  7:35:55 36.681 116.328 0.1 10.08 8.2 54 AAl 1.81 1.75 2.38 2.01 4.0 0.06 42 STRIPED HILLS
14 9:27:18 36.683 116.329 0.3 19,22 0.4 i55 ACl 0.40 4.3 0.04 9 STRIPED HILLS
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0
. STAND STAND AZl QO DEL- RMS §N
Yo DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S,
o (ure, (DEG. N) (DEG. w) H(KM) ()) Z(xuM) (DEG) Mca Md  MLh MLy MLc (KM) (SEC) QUADRANGLE
B
- JAN 14 9:27:27 36.678  116.335 0.3 10.34 ©.3 144 ACI 0.68 6.77 1.2 3.7 .08 16 STRIPED HILLS
By 14 14:50: 3 37,854  118.129 0.6 0.00es 1.8 188 ACI 1.34 1.64 19.6 0.14 14 REVEILLE PEAK
14 19: 8:52 36.677  116.331 6.3 10.23 0.3 158 ACl 1.28 o 3.6 0.84 13 STRIPED HILLS
Lt 14 21:38:59 36.682 116.330 0.4 10.02 0.4 155 ACl 0.78 4.1 0.06 12 STRIPED HILLS
0¥ 14 22:17:39 36.881  118.331 0.3  9.94 6.3 154 ACl 1.31 ©.68 77 4.0 .94 11 STRIPED HILLS
" :ZI' 15 11:22:33 36.682  116.334 9.3 10.04 8.3 147 ACI 1.17 .72 4.0 0.04 13 STRIPED HILLS
' "F,:" 15 11:30: 1 36.686 116.348 0.3 9.16 .3 138 ACl 0.88 4.6 6.05 14 STRIPED HILLS
et 15 11:47:38 38.686  116.337 0.3 9.36 0.4 141 ACl .94 .89 4.5 0.65 14 STRIPED HILLS
o 1S 18:56:43 36.682  116.332 0.3 18.81 9.4 151 ACI 0.73 4.1 0.84 9 STRIPED HILLS
W 15 19:48:58 37.334  117.766 0.4 -0.84 8.6 158 AC2 1.31 15.5 0.89 11 SOLDIER PASS
. 15 21:42:30 36.675  116.341 0.3 10.49 8.3 136 AC! .98 0.99 3.3 0.e8 17 STRIPED HILLS
16 4:20:20 36.679  1186.328 .3 10.13 0.3 114 A8} 0.79 3.9 6.5 13 STRIPED HILLS
16 S5:03:26 36.680  116.320 0.2 10.16 8.2 116 ABI 1.57 1.08 1.11 1.5 3.9 6,66 20 STRIPED HILLS
16 14: 0:40 38,517 115782 6.5 9.66 0.8 184 ADI 0.61 1.15 .11 22.6 .87 11 MERCURY SE
17 3: 5:38 37.855  116.129 6.3  0.06e¢ 0.6 1886 ACZ 1.86 1.79 2.81 2.19 19.7 0.13 23 REVEILLE PEAX
17 .9: 7:32 37,191 117.398 0.2 -1.18 6.3 114 ACI 1.02 1.16 1.07 17.4 0.04 13 UBEHEBE CRATER
18 3:30:11 37.851  118.135 6.5 8.27 8.8 105 ACl 1.58 1.67 19.9 0.18 17 REVEILLE PEAK
18 4:12:60 37.225  114.997 1.3 8.32 2.3 243 80Ol 1.33 18.0 0.08 6 DELAMAR 3 MW
hod 18 6: 8:52 37.239  117.385 .3 8.37 6.5 85 AAl 1.37 8.0 0.05 11 UBEHEBE CRATER
18 6:12:52 37,236  117.313 0.5 6.97 1.8 83 ABI .97 1.45 8.7 0.11 15 UBENEBE CRATER
18 6:23:20 37,232 117.319 0.4 4.43 1.3 8% ABZ 1.07 1.27 9.4 0.11 19 UBEHEBE CRATER
18 8:24: 5 37.239  117.320 0.4 5.88 0.9 84 ABI 1.42 1.12 8.9 0.69 10 UBEMEBE CRATER
18 8:47:31 37.238  117.314 0.4  6.92  0.8t+ 83  ABI 1.47 1.17 1.59 8.8 0.10 17 UBEHEBE CRATER
18 23:52:38 36.387  117.119 1.6 7.93 o.8 1t9e 6Ol 1.09 8.7 .67 7 EMIGRANT CANYON
19 8:32: 8 36,873  115.973 0.2 1,96 9.7 125 ACI 1.85 1.09 1.34 1.5 17.5 0.68 21 FRENCHUAN FLAT
19 15: 1:24 37.226  117.322 6.4 4.26 1.8 87 ACl 1.07 1.51 10.1 0.89 11 UBEHEBE CRATER
20 7:55:12 37.e96  118.411 8.2  6.17 0.3 81 ABZ 1.48 1.13 1.23 1.1 7.1 0.08 19 TIMBER MIN
20 18:50:26 38.674  116.337 0.5 8.73 .5 276 ADl 1.0 9.5 0.64 9 STRIPED HILLS
20° 21:22:31 36.743  115.822 1.1 4,85 1.8 228 BOZ 1.06 5.5 9.88 10 MERCURY NE
22 10:50: 9 36.814  115.380 9.6 -8.72 1.6 127 ACZ 1.36 1.62 30.5 0.12 8 DOG BONE LAKE SOUTH
23 5:57:34 37.815  115.353  @.3 2,36 1.2 99 ACZ 2.60 1.80 1.82 2.15 2.1 10.3 0.11 20 i
23 11:40:21 37.852  118.131 8.4 0.53 .7 105 ACZ 1.70 1.83 19.6 0.14 18 REVEILLE PEAK
23 17:52:17 37.392  117.231 9.6  2.86 1.9 124 ACA .99 10.3 0.10 9 STONEWALL PASS
24 5:16:48 37.849 116,133 0.8 0.26 1.1 105 ACI 1.55 1.68 1.83 19.7 0.15 14 REVEILLE PEAK
24 12:48:44 38.819 115799 0.5 4.5 2.6 182 BO! 1.90 1.78 1.99 2.1 13.9 €.10 22 FRENCHMAN LAKE SE
26 11:50:35 38.442  114.861 4.3  7.00 1.6 273 COl 3.17 2,98 3.1 84.8 0.19 14 «+eQUAD. NOT LISTEDe
26 11:57:33 36.445 115759 8.2  9.23 0.3 93 ACZ 117 113 1,37 20.8 .69 22 WT STIRLING
26 12:18:10 36.994  117.884 @.9 6.21 9.8 241 AD! 1.35 1.4 33.9 0.68 11 WAUCOBA WASH
26 12:18:15 37.234  117.648 8.2  ©0.80e¢ 2.5 157 DCZ 1.27 .90 0.2 2,18 11 LAST CHANCE RAMGE
26 18:17:22 37.190 116,748 0.2 6.68 6.5 69 AAl 2.68 2.41 2.14 2.1 5.2 0.89 38 THIRSTY CANYON NW
26 19: 7: 6 36.422 116,936 0.5 12,26 1.1 117 ABI 1.29 1.32 1.20 14.3 0.10 17 FURNACE CREEK
26 23:54:10 37.852 116.131 8.3  6.74 0.6 186 ACZ 1.95 2.85 2.22 2.12 2.6 19.7 .13 24 REVEILLE PEAX
27 5:59:%4 37.271  116.305 1.1 2.95 0.6 267 EOI 1.43 1.09 6.5 8.68 12 DEAD HORSE FLAT
27 12:23:23 36.443  115.758 0.2 -0.84 8.3 1.23 1.1 20.6 0.88 21 MT STIRLING

94 AL 1.3
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DATE — TIME
(N (]

17:37:48
22: 5:47
14:58:53
16:47:12
1:38:11
8:57: ¢

16: 4:14
18:38: ¢
15:50:51
18:37:48
15:47:22
21:13:22

4:56:25
4:50:32
23: 6: 2
9:368:29
11: 6:55
11:16:46

11:50:55%
11:53;
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13:43:
22 :
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g

LATITUDE LONGITUDE ERROR

(DEG. N) (DEG, W)

37.865
37.549
38.402
J36.77¢
38.387
37.853

37.516
36.447
36.996
38.738
36.703
J6.800

38.368
37.995
35.968
35.947
37.792
35.940

37.782
37.804
37.799
35.948
35.939
37.214

35.954
38.376
35.950
35.942
35.936
37.854

37.364
37.885
37.101
37.2268
36.681
36.879

36.681
35.887
36.828
35.948
35.954
35.942

35.955
38.1863

116,134
117.562
114.895
115.558
114,878
11€.12)

118.025
115.757
116.071
118,429
115,844
115,883

114,946
115.326
116.763
118.77@
118.152
118.774

118,135
118.192
118.150
116.768
116.804
116.487

118.778
117.476
116.774
116,782
116.793
116.858

115.445
118,131
116,018
117.568
118.324
118.329

116.339
118.768
118.749
116.768
118.779
118.765

118.768
116,621
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0.0000
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0.25
0.84
7.78
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2.99
2.58¢
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188
269

97
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256

93
133
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264
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Ja7
218

383
310
300
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313
105

207
238
210
218
291
112

130
188
19
133
56
70

LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES

MAGNITUDE ESTIMATES
Mco

Md

1.60 1.73

2,

2.

1

1

1.
.76

1

2.
2.

2.
2.

1

1.
2.

2.

48

23

.78
.45

73
05
[}
18
es

.87
2.

o4

89
18

11

.88

2.14

1.36

1.7
1.03

_..
g6

- - s -
& &3%

MLy MlLc

1.88
1.22
2.85

1.94

gL

® = -
583

NN
a2

NN
“woe

DEL- RMS
MIN  RES.
(r4) (sEC)
20.7 0.13
13.3 0.09
9.7 @.,18
24.1 0,18
58.5 @.15
19.6 @.11
14.5 6.e8
20.7 0.08
15.5 0.8
116.6 0.08
11.5 0.09
21.0 6.089
$5.0 6.10
23.3 1.33
9.4 0,19
9.0 0.11
J.g o1
s.9 0.1
30.2 6.10
35.6 0.07
31.9 .07
27.8 0.07
2.8 0.69
14.5 0.09
8.2 0.11
48.00.0
8.6 0.10
8.1 8,14
29.8 6.11
13.5 0.22
29.3 0.04
20.5 0.13
16.8 6.07
7.20.09
4.2 0.08
J.9 0.07
3.9 6,85
12.4 6.52
11,4 0,85
$.2 0.08
8.1 8.12
9.5 0.20
27.0 8,16
5.6 1.26

N
PH. U.S.G.S.
QUADRANGLE

17 REVEILLE PEAX

12 LIDA WASH

11 eeeQUAD, NOT LISTEDe
11 TIM SPRING

10 »02QUAD, NOT LISTEDs
15 REVEILLE PEAX

10 »00QUAD. NOT LISTEDe
16 MT STIRLING
12 YUCCA LAKE
14 o2eQUAD. NOT LISTED.

MERCURY NE
12 FRENCHWAN LAKE SE
7 SILVER KING WELL

7 WINGATE WASH
12 WINGATE WASH
12 »0eQUAD. NOT LISTEDe
12 WINGATE WASH

10 *eoQUAD, NOT LISTEDe
7 *ooQUAD. NOT LISTEDe
B8 ¢eeQUAD., NOT LISTEDe
8 WINGATE WASH
8 WINGATE WASH
26 SCRUGHAM PEAX

13 WINGATE WASH
17 PANAMINT BUTTE
10 WINGATE WASH
22 WINGATE WASH

9 WINGATE WASH
38 YUCCA FLAT

11 CUTLER RESERVOIR
1S REVEILLE PEAX

13 YUCCA FLAT

19 LAST CHANCE RANGE
27 STRIPED HILLS

18 STRIPED HILLS

10 STRIPED HILLS
S WINGATE WASH
14 BARE MTN

10 WINGATE WASH
15 WINGATE WASH
7 WINGATE WASH

7 WINGATE WASH
7 FUNERAL PEAXK
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STAND STAND AZI Q00 DEL~- RMS N

it DATE ~ TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.

(o (uTC) (DEG. N) (DEG. W) CHOM) (kM) Z(xM) (DEG) Mca Md  MLh MLy Mtc (XM) (SEC) QUADRANGLE
LU LT

ey §: 8:36 35.949 116,767 5.6  2.18e
unun 18:42:51 38.002  115.295 1.76

",

|

216 DDA 1.04 s 8 WINGATE WASH
199 CDA 1.68 3.9 8. b

215 00Z . 6 MT SCHZDER SE
201 ADI 1.68 1. . . 10 DELAMAR LAKE
252 BOZ . . 8 MERCURY NE
119 . 9 LIDA WASH

168 . 12 MT STIRLING

185 . . 11 STRIPED HILLS

161 . 13 LAST CHANCE RANGE
178 16 STRIPED HILLS

147 8 MAGRUDER MTN

273 15

73 12 MAGRUDER MTN
190 9 DELAMAR LAXKE
105 SKULL MTN

7 STRIPED HILLS
17 STRIPED HILLS
m STRIPED HILLS

STRIPED HILLS
STRIPED HILLS
UBEHEBE CRATER
SKULL MTN

INDIAN SPRINGS NW

~
w»

=1.02¢
1.46

B
" 22:32:15 36.288 116.068 .
5]
20 -1
-]
.2
X

o w 0:54:5) 37.336 114,930

T 19:25:47 38.651  115.859

g 14:12:25 37.576  117.740
. oRwn

oo 17: 6:11 36.447  115.764

P 17:17:45 38.710  118.202

g 18:48: 6 37.207  117.547

19:52:39 38.702  116.297

0:52:15 37.291 117.625

3:23:54 35.668 116,608

11: 5:42 37.482 117.579
6:31:48 37.338 114.9668
6:53:58 38.802 118,195

:24:52 36.631 116.320

81 36.679 116.330
38.880 118.326

J36.677 116.331
36.726 116.357
37.117 117.330
36.830 116.218
36.659 115.688
37.808 115.808

avo
-+

7.42

-

13.37
-0.22
4.72
7.67
-1.37
14.85

. *

MRS EU AU UUR

- POOO® O—-BOU
SO0 NOOD

283

P

-2.21
7.00
-9.31
8.77
19.20
10,30

.

ror OLLN

sossus o
ak=8s

13
20
2

TR
e e o

1.23e
-1.87
$.07
8.53
~1.28¢
e.J28

307
250
108
129
136

.
. ae

v oo o
D -
o~

DOD—=N OOOROO
UL NN

|

4
)
28
29
12:
33
3
33
:33:

37.710 115,063
37.078 116,163
37.243 117.913
38.6190 118.091
J38.717 116,205
J36.993 116,111

8.06
1.73
1.17
5.00¢
9.83
2.84

HIKO NE

TIPPIPAH SPRING
WAUCOBA SPRING
eeeQUAD, NOT LISTEDe
SPECTER RANGE NW
YUCCA LAKE

322 232322 223=3

I - -
NEN s

NEONUW
- DN
- h o

23; 0:28 J37.307 114,939
13:34:12  38.733 116.102
15:33: 9 J36.0682 116.244
18: 1:16 36.860 116.245
16:18:23 36.851 118,240
18:38: 2 37.242 117.922

2: 8:16 136,994 117.867
20: 0:38 38.793 116.233
0:46:36 J7.244 115.104
12:30:27 37.433 114.577
13:23:40 37.87 118.127
B:26:468 37.281 114,733

0.59
-0.63
1.79
-2.32
2.99
10.81

2.22
0.89
8.95
6.50
9.00e»
6.12

DELAMAR LAXE
CAWP DESERT ROCK
SKULL MTN
SKULL MTN

14 SKULL MTN

17 WAUCOBA SPRING

14 WAUCOBA WASH
SKULL MTN
LOWER PAHRANAGAT LAKE
ELIGN NE
REVEILLE PEAX
ELGIN SW

PO

rBONY PANURU N
b gt

OO OO0 O
DD DD
aos O

_— - OO -

(¢ ]

17:34:47 36.506 114,589
17:34:52 36.698 114,957

=1.54¢
2.21e

MOAPA
6 ARROW CANYON

(¢ 2% OO e D~

Do CoErAN AERERG
9 0-00DO=

[- 2 ~ >~
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"""“ 1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES -
[ ]
wen STAND STAND AZl QQO0 DEL- RMS §#N
LA DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN RES. PH. U.S5.C.S.
..m.-.‘.. (urc) (DEG. N) (DEG. W)  H(KM) (XM) Z(KMd) (DEG) Mca Md  MLh MLy MLc (kM) (SEC) QUADRANGLE
LT L)
MAR 1 20:15:190 37.291 116.290 0.4 0.08 0.4 203 ADZ 1.88 9.0 0,64 11 DEAD HORSE FLAT
2 11:42:46 37.845 116.137 0.3 .21 0.8 184 AC] 1,68 1.85 1.83 19.7 6,12 19 REVEILLE PEAXK
2 20:21:29 36.710 116.226 0.3 10.17 e.5 85  AAl 8.7 3.5 0.88 14 SPECTER RANGE Nw
3 7:33:56 36.960 114.493 1.1 5.87 1.2 247 BOJ 65.9 0.09 16 eeeQUAD. NOT LISTEDs
3 18:43:48 38.787 116.270 0.3 4.68 9.8 132 ABI 9.58 0.26 5.0 0.07 13 JACKASS FLATS
3 23:28:23 37.209 117.282 0.4 8.51 0.64% B1 AC] 1.2% e.97 10.4 0.13 12 UBEHEBE CRATER
4 ©:18:11 37.210 117.288 0.4 -1.60 8.6 82 ACZ 1.53 1.23 19.4 0.12 13 UBEHEBE CRATER
4 3: 9:48 37.210 117.287 8.5 -9.22 0.8 82 ACI 1.32 f.76 19.4 0.10 11 UBEHEBE CRATER
4 4: 4:29 37.227 115.873 1.4 —1.44 1.6 202 B0Z 1.93 1.32 1.60 1.14 12.0 0.13 9 LOWER PAHRANAGAT LAKE
4 7: 5:59 37.253 115.202 3.3 10.58 1.9 2186 CD! 1.09 1.21 9.5 0.63 8 ALAD
6 J3:48:55 36.444 115.758 0.2 0.14 0.4 93  ACI 1.97 1.64 1.43 20.6 0.8 27 MT STIRLING
6 J3:49:59 36.444 115.759 0.2 -0.08 8.3 94 ACI 1.7 1.00 20.8 9,88 26 MT STIRLING
6 4:38:31 J8.421 117.248 0.4 0.92 0.4 193 ADZ 1.53 1.70 25.2 0.08 17 EMIGRANT CANYON
8 18:21; 9 36.501% 118,590 0.6 2.39 2.1 173 BCI 1.67 1.1 15.4 0,97 14 BIC DUNE
6 23:20:48 37.324 115.115 8.8 18.81 8.2 191 ADI 1.29 1.408 10.3 0.01 7 ALAO SE
7 21: 6: 5 36.004 114.918 5.2 0.13 10.5 298 DO} 3.47 59.8 0.14 15 HENDERSON
.} 7: 8:60 37.093 115.130 9.2 4.23¢ — 314 00! 0.96 0.76 9.8 0.02 6 LOWER PAHRANAGAT LAXKE
8 13:7: 8 J36.538 118.061 0.2 11.79 .3 72 AAl 1.60 1.27 1.19 1.18 11.3 0.086 22 SPECTER RANGE SE
8 14:14:58 37.183 117.859 0.5 9.37 1.5 214 ADI 7.50 1.64 1.74 1.69 1.9 20.4 0.09 18 WAUCOBA SPRING
8 21: 1:27 36.233 116.395 5.5 -e.82 3.1 229 D02 0.78 19.7 1,38 8 EAGLE MTN
8 21:15:13 35.880 116.747 1.7 3.44¢ — 295 (CDZ 1.28 80.1 0.08 & CONFIDENCE HILLS
g 3: 1:30 37.180 117.855 6.8 8.47 1.3 271 ADI 1.48 1.37 19.4 0,07 12 WAUCOBA SPRING
9 3:34:37 38.338 116.433 1.7 —1.9 1.8 238 BOI 2.36 2.12 2.55 2.9 18.3 0.15 11 eeeQUAD, NOT LISTEDe
9 6:47:47 37.092 115,127 0.4 5.31 0.5 247 ADI 1.58 1.3 10.0 0,02 8 LOWER PAHRANAGAT LAKE
9 16:40:47 37.847 114.867 0.6 2.76 0.7 197 ADI 0.81 6.2 0,03 7 PAHROC SPRING NE
9 17:23:23 37.258 117,583 0.3 8.683 8.6 83 AAl 1.89 1.73 1.74 8.2 .09 19 MAGRUDER MTN
11 13:49:44 37.844 116,142 0.0 1,90 0.1 191 ADZ 0,81 20.1 0.68 3 REVEILLE PEAX
12 23:11:50 36.338 116.190 8.3 2.49 9.4 189 ACZ 0.4 2.7 0.04 10 SKULL MTN
13 1:15:54 37.495 117.220 0.3 -0.%90 1.0 73 ACZ 2.17 1.80 2.27 2.5 21,9 0.11 38 STONEWALL PASS
13 15:28:51 37.870 118.132 8.5 -0.30 0.8 109  ACJ] 2.05 1.82 1.84 1.8 20.9 0.15 18 REVEILLE PEAX
13 19:57: 7 37.4%4 117,223 9.2 9.22 8.3 143 ACI 1.56 1.92 1.83 21.7 0,07 24 STONEWALL PASS
13 20:27: 8 37.85% 116.127 1.3 1.62 2.2 191 BDA 1.32 19.3 6.17 8 REVEILLE PEAK
13 22:48: 2 37.864 116,134 0.6 -0.22 1.8 108 AC] 1.24 20.7 0.11 8 REVEILLE PEAX
13 23:36: 1 37.268 115,330 0.4 2.08 4.7 165 BCI 2.34 45.7 0,11 21 BADGER SPRING
14 0:22:43 35.983 116.339 0.1 e.73 0.2 94 ABZ 1.17 1.40 0.70 ©.8 7.2 0.06 22 TOPOPAH SPRING
14 1:13:23  36.981 116.339 0.1 0.63 8.2 93  ABl 1.08 0.87 7.3 6,05 21 TOPOPAH SPRING
14 1:43: 7 36.402 116,975 0.3 8.24 8.5 148 ACZ 1.29 1.35% J31.3 9.13 22 FURNACE CREEX
14 4:26:35 37.201 116.019 6.7 7.00 11,3 221 DpOJ 1.43 1.08 0.2 4.10 9 OAX SPRING
14 5:12:60 37.87 116.134 0.6 -0.23 1.2 109 ACI 1.93 1.86 1.685 21.1 0.15 13 REVEILLE PEAK
14 12:25:13 36.928 115.074 0.8 7.00e  —- 218 (DI 2.15 2.40 2.39 2.67 2.8 81,1 0.88 13 MULE DEER RIDGE NE
14 19:38:34 37.868 116.138 e.9 2.13 3.9 168 BCA 1.49 20.8 0.18 8 REVEILLE PEAK
15 1:27:%2 37.862 118,135 0.5 -0.5 8.8 137 BCI 1.85 1.93 1.67 2.2 20.5 0.18 18 REVEILLE PEAX
15 8:21:38 37.8% 116.139 2.1 1.02 4.9 231 BDA 1.33 19.2 0,69 S REVEILLE PEAK
15 15:508:37 36.998 116,340 0.3 5,12 0.7 101 ABI 1.02 9.42 8.5 0.06

17 TOPOPAH SPRING (

P Gl i
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1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

STAND
LATITUDE LONGITUDE ERROR
(DEG. N) (DEG. W)  H(KK)

37.426 117.241 8.6
37.239 116.450 a3
37.320 116.337 —
37.332 116.311 111
37.302 116.292 0.3
38.7¢1 116.294 0.4
37.31@ 116.289 9.2
36.382 116.994 8.7
37.848 118.149 1.0
37.851 116.138 —_—
37.935 116.548 1.4
37.8687 116.138 0.8
35.697 117.038 1.9
J37.851 116.138 8.5
36,417 117.937 8.0
36.088 114.950 2.4
37.220 115.049 —_
37.861 116.133 L

37.310 116.280
37.208 114.832
J37.658 114.881
36.849 116.268
J37.862 116.133
37.827 116.106

« o o e

37.631 116.108
37.035 118,112
37.863 116,135
37.923 116.123
37.861 16131
36.42% 116.960

BB =D [ X X K X X J
PN

37.029 116.108
37.029 116.102
37.87¢ 116.132
37.028 118.105
37.336 115.2%9
37.851 118.160

38.325 118.503
38.320 116.468
37.279 117.588
36.853 118.244
37.028 116.108
37.419 117.443

COOBUN NmORDS
LU LUUUDD ~NmRNORNN MNEAIR *2ANUOU &

37.7909 115.054
J37.976 115.761

DEPTH
()

11.84
7.10

7.0000
5.000¢

4.12
1.47

0.77
0.69
1.50
2.73
-1.02
—8.45

14.25
8.36
-1.92
7.00

7.0600¢
0.00e¢

2.%2
7.08
5.97
1¢.080

8.75

9.60
4.07
1.68

3.083¢

-9.01
14.52

.18
0.30
0.22

—8.14

4.08¢
4.39e

2.49
-0.42
8.19
0.13
-1.20
5.84

5.54
9.4
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STAND AZl
ERROR  CAP
2(xM) (DEG)

147
167
ot
295

78
iR

127
208
193
241
155
158

289
109
297
268
212
107

128
252
148

107
134

172
199
187
264
157

82

115

17
161
118
150
205

232
284

183
134
58

118

123

QQ0

12S MAGNITUDE ESTIMATES

ACl
ACI
ADA
DOA
BCl
ADI

Mcao

N
.68

.79

.33

.49
.72

.89

Md

1.39
1.88
.1
1.53
1.61
1.2%

1.10
1.54
0.93
.21

1.88
2.18
Al
.80

.44
.28

N - .

1.81

1.38
1.82
1.27

1.49
1.41

1.33
1.80

L3
.47

@ =t s e

.98

.37
.80
.34
.91

- -

.99
1.81

.48 -

MLy MLc (KM) (SEC)
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.21
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PH. U.S5.G.S.
QUADRANGLE

13 STONEWALL PASS
13 SCRUGHAM PEAK
3 DEAD HORSE FLAT
S DEAD HORSE FLAT
12 DEAD HORSE FLAT
14 STRIPED RILLS

8 DEAD HORSE FLAT
14 FURNACE CREEX
S REVEILLE PEAX
4 REVEILLE PEAX
€ STINKING SPRING
12 REVEILLE PEAX

18 WINGATE PASS

8 REVEILLE PEAX

8 KEELER

10 HENDERSON

4 LOWER PAHRANAGAT LAKE
13 REVEILLE PEAX

23 DEAD HORSE FLAT
6 DELAMAR 3 NE
8 PAHROC SPRING
29 JACKASS FLATS
17 REVEILLE PEAX
13 YUCCA FLAT

12 YUCCA FLAT

10 YUCCA FLAT .
S REVEILLE PEAX

S REVEILLE PEAK

€ REVEILLE PEAX
22 FURNACE CREEX

24 YUCCA FLAT
17 YUCCA FLAT
14 REVEILLE PEAK
18 YUCCA FLAT
7 BADGER SPRING
S REVEILLE PEAX

10 GEORGES CANYON RIM S
$ TYBo

16 MAGRUDER MTN
15 SKULL MTN

13 YUCCA FLAT
22 LIDA

8 HIKO NE
23 PAPOOSE LAKE SE
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DATE —~ TIME
(utc)

MAR 15 18:26: S
15 20:59:21
15 21:36:57
16 19:11: 2
17 4:12:13
17 11: 1.5
17 19:28: 3
18 0:21:26
18 2:49:38
18 9:21: &
18 12:53:13
19 8:%50:30
20 18:25:18
20 16:49:58
21 12:34:36
22 1:52: 8
22  4: 9:20
22 4:48:12
22 5:12:38
22 5:12:45
22 6:13:24
22 17: 1:39
22 20:48:48
23 J3:35:688
23 3:38:32
23 8: 4: 53
23 8:20:42
23 14: 2: 1%
24 9:59: 0
24 11: 2:25
24 12:10:49
24 16:12: 2
25 20:49:38
25 23:46:17
26 ©9:58:49
26 6:34:38
26 12:29: ©
28 13: 8:20
26 13:45: 5
26 14:22:34
26 18:37:19
27 5: 8:42
27 5:37:83
27 5:56:57

1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

STAND STAND AZl 0Q0 DEL~ RMS
LATITUDE LONGITUDE ERROR DEPTH ERROR CAP 125 MACHNITUDE ESTIMATES MIN  RES.
(DEG. N) (DEG. W)  H(KM) (i) Z(Kd) (DEG) Mca Md  MLh MLy Mlc (KM) (SEC)
37.869  116.128 0.4 -0.56 8.8 150 ACI 2.1 2.14 2.18 2.4 20.5 0,14
37.884 116,139 e.@ -8.82 — 157 ADI 1.91 21.0 0.8
37.303 116.282 0.4 -8.40 0.4 230 ADZ 1.60 1.38 2.0 10.8 0,04
36.691 116.302 ©.5 7.2 6.5 189 ADI 6.33 6.1 0.08
38.735 116,223 0.4 4,86 1.6 141 ACI 0.83 4.3 0.09
36.144 115,042 5.7 5.0 — 269 DDA 2.43 41.5 0.39
36.447 114,761 3.3 -1.54 2.6 280 CDZ 1. 38.3 0.10
37.351 115.069 8.3 6.00 8.6 182 ACI 1.91 2.38 1.71 1.87 8.4 0.07
38.678  116.446 7.4  9.16¢ — 111 Xl 1.72 1.68 49.4 0,12
36.817 115.813 6.5 0.9 0.5 202 ADZ 1.48 1.03 13.6 0,09
37.881 116,139 1.3 -1.82 2.5 111 BOA 1.2 22.1 0.09
36.836  117.477 1.7 5.38 2.3 201 BOA 0.% 7.3 0.12
36.988 116,329 e.4 43 2.2 98 6Cl 0.97 10.6 9.08
36.980 118,330 6.4  6.65  1.54t 93 A8l 1.19 11.0 0.08
37.879  116.138 — 8,98 —— 202 ADA 1.04 21.9 0.10
37.873 118131 0.2 1,22 1.2 118 ACI 2.44 21.0 0.89
37.313  116.288 8.4 6.24 8.8 128 ACl 1.42 11.4 0.10
37.252 116,258 4.5  5.00e0 11.5 231 DDA 1.10 7.2 0.08
36.223  117.648 2.6  3.28¢ — 280 CDI 1.72 57.4 0.23
36,648 117,286 7.7  0.83e¢ 3.4 192 DOZ 1.60 0.2 1.56
37.386 118,292 6.4 -9.18 1.0 B84 ACZ 1.3% 10.6 0.12
37.849  116.136 0.7 -8.71s —— 105 CCA 2.89 19.8 0.15
37.28%5 116,279 2.8 .83 2.4 324 ¢COI 1.22 5.9 0.06
37.059 116,949 0.4  8.20vs C.4 184 ACA 0.82 11.5 0.07
37.059  118.951 0.2  6.20es 0.2 185 ACA 8.82 11.4 0.02
36.448 115738 1.8 3.21s — 309 (DA 0.98 31.6 0.12
38.448 115763 1.8 9.82 3.8 305 BOA .88 29.5 0.09
37.310 116,288 8.2 2.45 6.9 Bd ACl 1.62 11.1 0,087
37.888  116.136 0.6  0.00¢s 1.2 108 AC2 2.12 20.9 0,14
37.387 116,282 6.3 6.4 2.6 81 ABI 2.08 1.0 0.11
36.777 115,783 4.4 11,47 6.4 271  CDA 0.9 9.5 6,16
35.988 116,976 4.4  2,16e — 250 CDA 1.%0 64.0 9.22
36.715 118,280 8.4 554 0.7+ B9 AAl 1.50 3.1 0.10
37.423  116.771 0.6  5.88es 5.6 133 BCA 1.09 18.7 0.11
36.850  117.831 1.6 26.14 2.4 259 BOI 1.73 14.6 0.11
37.858  116.138 0.3 ~1.19 8.9 195 ADI 1.37 20.5 .12
37.332 115,879 2.3 4.15 3.9 183 BCl 0.99 8.7 0.15
37.865  116.136 1.6  3.10e — 197 CDA 1.26 20.8 0.14
36.788  115.778 2.2 13.1% 2.4 253 BOA 8.97 10.9 0.17
37.327 115.882 1.2 -8.22 6.9 183 &Cl 1.12 9.3 0.08
37.856 116,138 1.3 0.91 1.6 194 BOA 1.02 20.4 0.08
37.319 115,981 .4 7.8 1.1 80 ABI 2.00 11.5 0.1
36.995  116.232 —— 0.68 —— 158 ADA 0.38 4.7 0.00
37.039  116.218 4.7  6.23 4.4 zzg,«~coA 0.47 1.7 010

N
PH. U.S5.G.S.
QUADRANGLE

20 REVEILLE PEAX

8 REVEILLE PEAX

10 DEAD HORSE FLAT
18 STRIPED HILLS

12 SPECTER RANGE Nw
14 LAS VEGAS NE

18 DRY LAXKE

13 ALAMO SE

16 QUAD NOT LISTED
17 FRENCHMAN LAKE SE
5 REVEILLE PEAK

6 TIN MIN

11 TOPOPAH SPRING
13 TOPOPAH SPRING
4 REVEILLE PEAK

25 REVEILLE PEAK
15 DEAD HORSE FLAT
6 DEAD HORSE FLAT

11 COSD PEAK

11 MARBLE CANYON
16 DEAD HORSE FLAT
11 REVEILLE PEAX
8 DEAD HORSE FLAT
13 SPRINGOALE

8 SPRINGOALE

9 CHARLESTON PEAK
9 MT STIRLING
22 DEAD HORSE FLAT
12 REVEILLE PEAX
23 DEAD HORSE FLAT

6 FRENCHMAN LAKE SE
16 WINGATE WASH

18 STRIPED HILLS

7 TOLICHA PEAX

11 GRAPEVINE PEAX

16 REVEILLE PEAX

8 ALAMD SE

8 REVEILLE PEAX

11 FRENCHWAN LAKE SE
7 ALAMO SE

6 REVEILLE PEAX

19 GROOM MINE SW

4 MINE MIN
S TIPPIPAH SPRING
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-mmm' 1988 LOCAL HYPOCENTER SUMMARY — SGB EARTHOUAKES

‘II
b ' STAND STAND AZl 0QQ0 DEL- RMS #N
b DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.

— (utc) (DEG. N) (DEG. W) H(KM) ()  Z(KM) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANGLE

HHKNH

HHITM, APR 10 36 . 636 ‘ ‘ 6 . 339
Lt 1 37.097 118,207
11 37.368 117.907
1" 36.565 115.488
12 37.249 115.044
13 37.e0 1168.102

13 368.469 114.516
15 37.47 115.112
N 15 37.321 115.219
et 18 36.87¢ 115.995
18 J36.88%5 115.998
17 36.798 118.848

18 36.072 117.751
18 35.714 117.417
18 368.864 116,000
18 38.673 116.307
18 : 36.673 116.308

J6.872 116,307

36.675
37.032
36.877
38.588
36.519
Je.820

37.358
38.898
J37.857
37.797
38.417
37.032

4.18
6.39
7.32
-1.02s
8.18
2.20

[}
-

69 2,15 1.46 2.32 1.57
95 1.57 1.44 1.61 1.24
25 1.54 1.32
178 1.26
200 . 1.22
137 .86

0.08 28 STRIPED HILLS

0.08 18 TIPPIPAH SPRING

0.11 11 SOLOIER PASS

0.97 8 BLACK HILLS Sw

0.03 8 LOWER PAHRANAGAT LAXE
8.87 14 YUCCA FLAT

16 MUDOY PEAX

10 ALAMO NE

9 ALAMO

19 FRENCHMAN FLAT
13 FRENCHMAN FLAT
3 BARE MTN

10 HAIWEE RESERVOIR
23 SEARLES LAKE

13 CANE SPRING

18 STRIPED HILLS

18 STRIPED HILLS

20 STRIPED HILLS

20 STRIPED HILLS

23 YUCCA FLAY

9§ YWCCA LAKE

13 SPECTER RANGE SE
20 BIG DUNE

18 SKULL MTN

6 DELAMAR LAKE

19 BARE MTN

15 REVEILLE PEAK

8 WHEATGRASS SPRING
24

9

16

18 SPECTER RANGE SE
9 WAUCOBA SPRING

20 WAUCOBA WASH

6 WHEATGRASS SPRING
8 ALAMO NE

16 SKULL MTN

18 AVAWATZ PASS
18 TOPOPAH SPRING
9

12 REVEILLE PEAK
11 BOULDER CITY

Ig-
oc®
NEERY .

PO -
UR=OLUN
o

- - 0

= AR

-1.22
9.33
.30

-0.97

-1.3%°
7.0000

280 .29 2. 76 2.16
208 12 6.78
13 . 35 1.19
177 . 1.12
141
324

2717
285
141
123
123
123

N UWU®
SONG —
NUNLULD N
- n
~MBNO

L X X K X4

NNNSNN DON—GO ,2RAAVD

~0.26¢

15.9%

-1.38
7.17
7.27
7.37

(S W XN AN Y

120
118
178
138

81

+
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-t  as
. e e

320009 ssssun
33 45

. o

B DORULN BNmRUN

185
99
136
193
87
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.

AN Puw—DD DODD—
“hNBPEN OOw~Nwd LoD

- s s B e

37.431

368.385 118.047
37.203 117.873
36.760 117.762
37.794 114.943
37.437 115.115

36.815 116.231
35.572 118.349
116.276
115.334
116,134
114,851
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:59:16 . 117.785
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A
3
2
2
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2
1
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4
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4
8
2
3
4
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5
4
3
1
3
1
7
7
2
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“ 1988 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES
. funniin
— STAND STAND AZI  QQ0 OEL- RMS N
LI DATE - TIME LATITUDE i.ONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES, PH. U.S.G.S.
i (urc) (DEG. N) (DEG. W) H(KM) (KM)  Z(KM) (DEG) Mca Md  MLh  MLv MLc (KM) (SEC) QUADRANGLE
LLLEL)
" . MAY 3 @:53:14 37.884 116.132 0.4 @.09 9.6 108 ACI 1.97 1.95 20.5 9.13 18 REVEILLE PEAK
aow 3 3: 9:486 36.563 116.468 0.2 7.74 0.8 104  ABI 1.20 6.78 14.7 0.04 18 LATHROP WELLS SW
. u"” ] 3 7:50:25 37.78% 115.103 1.8 4.1 8.2 135 cCCI 6.83 13.3 8.15 9 WHITE RIVER NARROWS
i 4 6:15: 5 38.564 118.468 0.2 7.38 1.043131  ABI 1.902 1.85 14.5 0,05 18 LATHROP WELLS Sw
L | 4 6:53:28 36.850 116.264 0.4 3.9 1.4 115 ABI 0.62 4.8 0.12 12 JACKASS FLATS
u‘.“" 4  7:32:53 37.8%59 116.141 — 0.88 -— 198 ADZ 1.00 20.9 0.88 4 REVEILLE PEAX
nufe Ud
' uu. 4 11:57: 1 37.405 115,44 8.3 J.68 8.4 205 ADI | 1.06 8.2 0.02 7 ASH SPRINGS
"u'ull 4 21:11:54 36,645 116.333 8.6 3.48 8.4% 248 AD] 0.67 8.6 0.64 7 STRIPED HILLS
S 10:41:31 37.678 118.267 9.9 7.82 11.5 353 DDA 1.34 42.4 0.05 5 eeeQUAD. NOT LISTEDe
6 7:10:54 36,423 116,954 8.4 13.68 0.9 84 BAl 2.22 2.05 2.19 13.6 9.15 34 FURNACE CREEX
6 B:34:29 368.456 116,803 8.2 5.02 2.3 97 BCI 1.89 1.71 1.58 1.3 20.2 6.87 28 FURNACE CREEX
6 16: 0:58 37.8% 116.144 8.4 3.58¢ -— 2690 CDI 1.38 1.80 1.7 51.4 0,85 9 REVEILLE PEAX
7 17:35:38 37.867 116.141 8.3 0.70 9.5 188 ACI 1.81 2.8 2.14 2.08 21.3 0.12 24 REVEILLE PEAX
9 2:54:59 37.419 115.22¢8 8.7 7.1 2.74 126 BCI 1.28 1.2 1.1y 15.8 0.18 8 ASH SPRINGS
9 7:34:49 37.478 115,120 8.3 8.30 0.9 75 ABI 1.61 1.68 1.59 10.8 8.07 13 ALAMO NE
9 14:29:19 37.290 116.397 0.2 8.45 0.5 58 ABl 1.73 1.5 1.39 1,12 10.7 0,08 22 SILENT BUTTE
9 21:53:52 37.864 116.132 0.3 0.37 8.5 168 ACl 2.e8 2.07 20.5 0.12 19 REVEILLE PEAX
10 4:23:49 36.873 115.989 9.6 2.43 1.1 145 BCZ 1.51 1.38 1.12 8.8 0.17 15 FRENCHMAN FLAT
10 4:33:23 38.074 117.772 2.4 2.1 8.2 283 cCD! 1.98 2.09 39.9 6.10 18 BLAIR JUNCTION
16 14:22:18 J37.057 116.144 0.2 5.17 1.6 115  ABl 1.47 1.35 1.33 1.5 7.9 8,88 21 TIPPIPAH SPRING
12 0:42:60 J37.408 117.449 8.8 5.13 1.1 178 ACI .79 6.4 0.09 10 LIDA
12 23:59:54 37.120 117.948 1.6 -1,02 1.9 262 BOZ 1.5 1.48 29.4 0.06 9 WAUCOBA SPRING
13 12:23:22 36.404 117.018 0.5 5.18 2.5¢+194 BOI 1.28 1.16 33.4 9.87 14 DJIGRANT CANYON
13 15:18:21 J7.631 118.163 9.2 -90.20 0.4 117 ACZ 1.59 1.39 1.38 11.2 0.68 21 YUCCA FLAT
14 3:54:31 37.224 117.314 0.3 8.34 0.5+ 88 ABZ 0.786 0.93 9.9 0.08 18 UBEMEBE CRATER
14 11:39:20 37.860 116.148 1.4 0.00¢¢ 2.7 106 BCI 1.45 1.44 28.8 0.18 9 REVEILLE PEAX
14 20:25:47 37.773 116.224 1.0 5.64 8.1 114  CCA 1.84 14.3 0.186 7 REVEILLE PEAK
19 23:21:15 238,124 115,209 1.6 7.00 8.1 271 COl 1.84 20.6 6.14 7 TIMBER MTN PASS WEST
16 19:22:45 37.201 117.978 2.8 -1.54 2.7 262 COoU 1.55 1.59 25.7 0.87 6 WAUCOBA SPRING
16 19:33:51 J37.194 114,503 1.2 3.70¢ —— 242 COI 1.721.60 1.72 1.77 580.3 0.87 7 VIGO NE
17 ©:37:51 38.116 115.211 1.4 9.73 4.0 258 BOl 1.68 1.37 1.84 28.8 0.15 9 TIMBER MTN PASS WEST
17 3:54: 1 37.387 115,103 9.6 6.82 8.7 133 AB] 5.1 0.89 11 ALAMO NE
17 15: 5:48 J37.884 116.133 0.5 -90.88 8.8 168 ACI 1.75 1.81 2.4 20.5 0.14 13 REVEILLE PEAX
17 18: 2:38 J37.201 117.404 0.5 6.31 J.3 112 BCA .95 17.1 0.09 8 UBEHEBE CRATER
17 19:38:33 37.847 116.097 — 7.800¢ —— 384 ADA 1.34 40.4 6.02 4 REVEILLE PEAX
17 20:26:38 37.568 117.87¢ —_— 0.00ee —- 192 ADI] 1.48 15.9 0.13 3 PIPER PEAX
17 20:40:43 37.849 116.111 8.8 1.96 2.1 189 BOA 1.18 18.1 0.09 6 REVEILLE PEAX
18 19:59:21 36.833 115.481 0.8 =1.75¢ o~ {33 (CA 1.6% 38.2 0.13 15 BLACK HILLS Nw
19 0:12:38 37.638 118.109 8.2 4.29 1.6 132 ACZ 1.5 1.38 0.83 10.8 9.04 11 YUCCA FLAY
19 19:38:58 37,882 116.13¢ 0.7 -0.%52 1.1 108 AC] 1.73 1.67 1.7 20.3 0.13 10 REVEILLE PEAK
20 21:23:12 37.348 117.20 0.3 .20 0.3 72 AB] 2.03 2.1% 2.1 8.8 0.12 28 SCOTTYS JUNCTION SW
20 21:2%:46 37.345 117.230 8.5 -0.18 8.4 71 ABI 1.74 2.04 1.7¢ $.5 0.15 13 SCOTTYS JUNCTION SW
21 5:32:28 37.130 147.327 9.5 8.64 1.2 191 ADI 0.65 0.69 14.6 0,05 11 UBEHEBE CRATER
21 8: 0:58 36,998 118.362 0.3 12.96 8.44 105 AB! 0.92 4.7 8.85 17 TOPOPAH SPRING
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. 1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES
Yrovwsilin
— STAND STAND AZI Q@ OEL~ RMS §N
LI DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S5.G.S.
lmnany (utc) (DEG. N) (DEG. W)  H(KM} (xM) Z(KMd) (OEG) Mco Md MLh  MLv MLc (KM) (SEC) QUADRANGLE
° HHUNH
MAY 22 1:20:33 36.992 117.722  e.7 0.25 .7 215 ADI 1.32 1.52 27.5 ©.10 13 DRY MTN
b ) 22 1:44:28 37.288 116.389 15 .84 — 234 CDI 1.3t 16.0 0.65 9 SILENT BUTTE
'“n. | 22 16: 9:26 35.884 116.937 1.3 5.44 2.14 280 B8Ol 2.37 2.45 10.9 0,13 16 WINGATE WASH
- 22 18:30:23 35.904 118.922 2.6 -9.54 2.2 268 col 1,76 2,09 1.94 38.8 6.11 11 WINGATE WASH
L 22 16:45:14 35.888 116.928 0.5 2.45 1.9 278 ADZ 1.92 1.57 58.2 6.02 8 WINGATE WASH
v I| 22 21:42:21 37.519 117.792 0.9 9.%0 3.9 133 88l 1.24 14.8 0.11 8 PIPER PEAK
Huy
e 23  6:39: 7 37.023 116.139 0.3 2.40 0.5 114 AB] 1.32 t.41 0.79 8.2 0.08 18 TIPPIPAH SPRING
L 23 7:53:38 236.986 117,729 0.8 1.27 3.3 203 B0l 2.26 2.07 2.34 28.4 0.12 25 DRY MIN
23 8:19:14 J6.983 117.731 0.9 7.09 4.2¢4203 B0l 1.86 1.83 28.7 0.12 13 DRY MTN
23 9:32: 1 36.992 117.723  e.8 4.80 8.7 201 (Ol 1.66 1.69 27.6 .11 11 DRY NIN
23  9:38:47 36.989 117.726 0.7 5.17 6.8 202 COI 1.96 1,81 1.84 2.0 27.9 0.13 17 DRY MIN
23 9:58:28 38.984 1172.725 0.7 0.94 0.8 202 AD] 1.80 1.83 1.99 28.5 8.12 18 DRY MTN
23 11:31:26 36,987 117.726 0.7 0.18 0.9 202 ADI 1.49 28.1 6.08 10 DRY MTN
23 11:36:17 38.921 116.087 0.2 7.00 0.3 1.8 A8} 8.82 3.2 0.83 16 YUCCA LAKE
23 11:57:57 36.999 117.711 0.8 $.12 2.64% 199 AD] 1.48 1.682 26.6 0.88 9 DRY MIN
23 12: 4: 5 38.991 117.726 0.7 -9.05 6.8 201 ADZ 1.64 1.80 1.80 27.6 6.11 15 DRY MIN
23 16:13: 2 37.852 116,139 0.1 2.04 6.5 185 ACl 1.33 20.2 0.83 7 REVEILLE PEAX
23 17:41:49 37.857 116.142 0.2 0.9 0.3 188 ACZ 1.55 20.8 0.82 7 REVEILLE PEAX
& 23 19:57:53 36.994 112.717 1.2 0.80¢s 1.0 200 BOI 1.44 27.2 0.12 9 DRY MIN
24 16:49:22 38,988 17. 20 2.1 2.42 8.3 251 co! 1.88 28.2 .12 7 DRY MIN
24 20:42: 4 38.712 116.666 0.7 7.89 6.9 182 ACI .77 10.0 9.07 13 BIG DUNE
24 21:33:15 36.843 116.2%¢ 0.3 4.05 1.6 118 A8l 0.44 6.3 0,06 10 JACKASS FLATS
25  4:57:56 36.994 117.712 0.7 2.99 3.3 199 8Ol 1.48 27.1 .88 10 DRY MIN
25 8:49: 8 37.408 115,852 — 11,26 — 177 BOI 1.681 8.2 8.29 S ALAMD NE
25 23:52:58 37.400 114.671 0.6 10.3e 1.3 286 ADI 1.17 23.6 6.03 8 SLIDY MTN
26 1:48: 7 36.740 116.236 0.3 3.83 0.6 135 ACZ 0.53 3.2 0.08 18 SPECTER RANGE MW
26 2:21: 4 368.741 116.233 e.3 3.70 0.4¢ B8  AAl 1.40 0.37 3.5 0.68 19 SPECTER RANGE Nw
26 3:56:49 36.988 117.722 0.6 2,22 2.9+ 195 BDI! 2.93 4.21 28.0 ©.13 38 DRY MIN
26 4: 0:58 36.988 117.718 1.0 0.92 1.2 201 ADI 2.11 2.28 2.47 2.2 27.9 0.14 18 DRY MIN
26 4: 9:60 36.992 117.714 0.9 1.73 4.7 200 BOIl 1.68 27.3 8.13 13 DRY MIN
26 4:20:15 35.911 116.023 1.6 -0.73 1.6 234 BOI 1.64 2.12 26.8 0.11 14 TECOPA
26 4:43:31 36,982 117,720 o.8 3,040  —— 203 CDI 2.22 2.186 2.8 28.8 0,12 15 DRY MIN
26 4:49: 7 36.993 117.711 1.6 0.00e¢ 1.2 205 BOI 2.03 2,36 2.2 27.2 .15 14 DRY MIN
26 4:50:41 36.990 117.725 0.7 8.35 2.,8++218 BOI 1.80 27.8 0.18 11 DRY MIN
26 6:38:43 36.993 117.719 0.7 9.54 3.1 201 BOI 1.55 1.88 27.4 0.88 8 DRY MTN
28 6:40:18 36.993 117,733 0.8 6.8 0.7 238 ADZ 1.7 1.77 27.7 8.06 18 DRY MTN
26 6:52: 3 37.441 115.138 0.4 -1.73 0.4 209 ADZ 1.53 1.04 8.6 0.84 7 ASH SPRINGS
26 7: 2:19 36.989 117,736 0.8 2.1 3.6 204 ROl 2.00 2.82 1.97 2.0 20.2 0,12 18 DRY MIN
26 7:29:57 36.993 117,723 1.8 .M 1.4 252 02 1.681 27.4 0,68 8 DRY MIN
26 9:47:41 36.991 117.723 0.8 0.7 1.6 201 60! 2.83 1.91 2,25 2.3 27.7 8.15 22 DRY MIN
26 15: 7:20 37.239 115.364 .4 -1.19 e.9 97 ACl 1.68 1.91 17.6 0,08 18 DESERT HILLS NE
28 15:49:38 36,981 117.720 1.0 7.00 5.6 202 COI 1.90 28.7 @.11 12 DRY MIN
26 19:52:55 37.660 117.492 0.2 0.90 0.3 142 ACl 1.84 1.72 1.70 10.5 0.05 14 SPLIT MTN
26 21: 1:40 38.992 117.716 9.7 7.0 3.9+ 200 BOI 1.78 1.8 27.4 0.12 12 DRY MIN
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{ET)

e STAND STAND AZlI 0 DEL- FRMS #N

' DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.5.G.S.
pmy (utc) (DEG. N) (DEG. W)  H(xM) (kM)  Z(Kd) (DEG) Mco Md  MLh MLy Mle (i4) (SEC) QUADRANGLE

1HHUHN

0.085 13 ALAMD SE
0.18 19 PAPOOSE LAKE NE
0.08 18 SCOTTYS JUNCTION SW
9.11 16 DOG BONE LAKE SOUTH
9.15 14 REVEILLE PEAX
0.12 17 BOULDER CITY SE

0.09 17 UBEHEBE CRATER
0.14 9 DRY MIN

9.98 1) UBEHEBE CRATER
.08 20 LATHROP WELLS Nw
9.14 11 REVEILLE PEAX
0.04 & DELAMAR LAKE

12 REVEILLE PEAK

22 SPECTER RANGE Nw

22 STRIPED HILLS
DEAD HORSE RIOGE
THIRSTY CANYON Sw
SOUTHEASTERN MINE

MINE MTN

108 ppeeg
WHMRIL

138 37.261 115.008
134 37.195 115,787
: 8 37.273 117,233

26:27 38.77 115.429
6:29:28 37.884 116.130
10:51:14 33.873 114,785

@
>

-2.34
8.29
5.91

-1.98

-0.17
J.02

197 ADZ 2.909
BBA .90
AAL 1.84 1.56
ADZ 11
BCl .77
CDA .82

-

18
13:37
22:58

8:
J:
2:
1:

—-—POUD
XXX X
~w -

Guaa

e d
- OANBOE NO

16:39:31 37,227 117.281
36.986 117,734
37.239 1r.2n
36.710 118,453
J7.866 118.131
37.348 114,943

-8.%0
3.38¢
7.05
8.73
0.59

-1.09

(-]
-~

AB1
CODA .41
ABI
ABl 1. .28
ACl .79
AD1

O-—.OI
L X SRRS ]
- )

37.878 116,125
36.731 116.213
38.707 116.263
36.801 115.362
37.100 116.731
37.123 115,555

8.00¢0
5.29
4.63
J.49¢
0.85
0.67

.87
.27
.35

.40

»N
—hing

@D~
L2 RE R
(X X X J

ZZoud 2TINIZ gs3es3

-

.'.
-
N

wm CeNNCY (- R 3

36.934 116,158
36.606 118.191
37.263 118.397
J36.604 116.200
J37.184 118,421
36.663 118.202

1.49
—0.49
1.59
6.77
1.28
8.13

-
[ZX- X X B ]

—-ON.OEJ X
cBoekd
- s

SPECTER RANGE SW

SPECTER RANGE Sw
5 WAUCOBA SPRING
STONE CABIN VALLEY
WAUCOBA SPRING
MOUNTAIN SPRINGS
eeeQUAD. NOT LISTEDe

SOUTHEASTERN MINE -
HAYFORD PEAK

[} (X K- X X N.J
. o« s

~§ o
~

0:25:57 38.802
10:40:49 37.191 17.947
13:17:21 38.202 16.5060

116.204
1
1
18:37:35 J37.129 117.83%
1
1

-1.84

-1.30¢
1.61e

18.90
1.99

3.37e

0.000¢
15.48
7.00
-1.07
0.88
8.01

N N -

S
CHANNDLE BO=OUN NOUYROO LUNOBUY GOOVORE OI=uGBd

[ X X X B N J X ¥ N ¥ TN ¥ )
PutPuiPalib " e s e ow . .

[ 2
~e

7:47:38 36.049 15.52%
18:39:18 36.448 14.409

21:24:19 37,148 115.548
36,545 115.185%
38.987 117.750
37.248 114.943
37.244 114.859
37.252 114,958
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bt
a

-
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s e e e .
[P ReS

&2 3¥2E82 2L LU saS
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37.488 117,227
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114,963

~9.73
7.54
10.27
1.92
2.6%
0.40
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_ :m'i:: 1988 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES
Yo I STAND STAND A21 Q@D DEL- RMS N ’
Ponurlo DATE —~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN  RES. PH. U.S.G.S.
f— (ure) (DEG. N) (DEG, W)  H(KM) (KM) Z(KkM) (DEG) Mca Md  MLh MLy Mlc (kM) (SEC) QUADRANGLE
FLETTTHT)
- JUN 12 9: 6:17 37.492 114.619 3.8 -1.82 2.9 296 CDZ 1.35 1.07 16.4 0.84 7 ELIGN NE
LI 13 4: 2:29 36.877 115.994 0.5 7.35 2.7 144 BCI 1.22 1.20 20.9 0.11 13 PLUTONIUM VALLEY
14 10:44:45 36.821 116.020 0.3 0.57 8.4 127  ACl 1.01 1.03 18.6 8.87 15 CANE SPRING
15 4:12:55 36.688 115.684 0.8 -0.72 0.9 196 ADI} 1.38 1.33 11.3 0.13 18 INDIAN SPRINGS MW
H"»” “y 15 4:32:51 37.113 115.542 0.4 1.08 2.4 128 BCZ 1.87 1.43 31.9 6.09 13 SOUTHEASTERN MINE
::I : 15  6:23:40 37.233 116.364 0.4 0.13 0.3 74 AAL 1.94 1.57 1.8 4.2 0.09 19 AMONIA TANKS
"Il
,,"u":: 15 8: 4:50 37.870 116.128 8.3 ~0.67 0.6 109 ACI 1.79 1.83 1.90 20.6 0.12 21 REVEILLE PEAK
M,,,,,,'I 15 12:15:15 37.862 116.132 0.5 -0.32 0.8 107 BCl 1.80 1.97 20.3 0.16 15 REVEILLE PEAK
0 # 15 18:54:52 37.387 115,719 0.6 3.12 1.0+ 124 ABI 1.02 6.4 0.10 11 ALAMO NE
I (W 15 19: 9:49 37.392 115.124 0.3 5.31 8.6 116 ABI 1.43 6.7 9.84 9 ALAMO NE
15 22:40:55 36.68) 116.421 9.2 9.07 0.5 73 AA] 1,96 1.54 1.32 8.3 0.07 27 LATHROP WELLS Nw
16 9:50:34 37.745 114.998 0.6 1.18 2.8 147  BCI! 1.49 1.16 11.7 0.11 8 PAHROC SPRING
17 0:43:23 37.245 117.624 0.6 7.00 8.9 79 AAl 1.32 1.36 1.63 2.4 9.13 14 LAST CHANCE RANGE
17 11:33:51 36.875 115.997 8.4 -0.11 0.6 143 ACZ 1.54 1.51 1.06 8.2 0,09 15 PLUTONIUM VALLEY
17 12:50:43 37.532 117,457 0.5 1.46 1.4 172 ACl 1.26 10.8 0.07 12 MONTEZUMA PEAK SW
18 2:28: 9 35.903 116.354 8.7 -~0.63 0.6 222 AD2 1.42 1.68 30.8 0.09 12 SHOSHONE
18 10:29:22 37.358 115.724 0.3 5.79 1.2 139 ACI 1.93 1.94 1.93 1.8 5.1 0.11 22 GROOM LAKE
19 1:26:32 37.25% 114.957 1.4 5.72 3.7+ 272 BD! 1.67 1.78 1.32 19.2 0.88 7 DELAMAR LAKE
. 19 4:22:44 36.884 116.187 8.6 6.38 0.6 187 ADI 0.68 e.70 3.7 9.09 16 MINE MTN
© 19 16:45:33 37.530 117.226 1.2 2.14 9.6 154 CCA 1.44 23.6 9,20 9 GOLDFIELD
20 5:49:20 37.44% 117.198 1t 4.5% 9.4 138 cCCC 1.56 1.22 16.5 0.17 9 STONEWALL PASS
20 23: 2:14 37.097 116.243 0.2 6.92 0.5 105 ABIl 1.58 1.4 1.28 6.7 0.09 21 TIPPIPAH SPRING
21 7:11:42 37.863 116.177 8.3 4.¢7 0.9++ 100  ABI 1.53 0.93 5.4 0,07 16 TIPPIPAH SPRING
21 11: 8:19 36.949 116.108 0.3 2.85 0.5 95  ABI 1,22 1.16 5.1 0.89 16 YUCCA LAKE
21 20:46:29 37.317 116.282 0.4  11.47 2.8++ 194  ADI 1.21 31.9 0.86 11 DEAD HORSE FLAT
22 9:24:35 37.1e8 116.733 0.3 0.36 0.2 111 ABZ 1.64 1.55 1.25 1.2 4.3 0.08 20 THIRSTY CANYON SW
22 1: 3:5 37.111 116,734 0.5 8.55 8.4 114  ABJ 1.60 1.66 0.83 4.1 0.08 15 THIRSTY CANYON SW .
23 0:45:46 36.774 116,185 8.4 5.07 1.7 167 ACl 1.45 0.96 1.06 10.6 0.07 12 CANE SPRING »
23 3:27:39 36.974 116.729 0.2 9.34 1.6 173  ACI 1.31 0.91 1.00 19.1 ©.06 18 BARE MTN
23 10: 8:42 37.692 115.094 8.4 5.86 1.9 181  AC! 1.48 1.0 0.95 14.5 0.88 9 HIKO NE
23 12:32:15 37.848 116,134 0.4 0.60 8.7 114 ACZ 1.49 1.48 19.7 0.64 7 REVEILLE PEAK
24 3: 8:20 37.075 117.023 6.3 0.39 9.5 113  ACI 2.e8 1.53 1.84 27.6 ©.10 24 BONNIE CLAIRE SE
24 18:12:27 37.658 116,929 0.4 -1.23 1.1 119  AC2 1.05 1.10 49.2 0.12 11 CACTUS SPRING
25 3:9:3 37.386 115,087 0.7 4.76 8.5 278 ADI 0.97 3.9 8.85 7 ALAMO NE
25 10:28:27 37.851 116.130 8.5 0.07 8.8 105 ACI 1.61 1.46 19.5 0.14 15 REVEILLE PEAK
25 13:45:18 38.701 116.538  12.3 1.06¢ — 321 DDA 1.39 52.7 8.13 6 eeeQUAD. NOT LISTEDess
26 1:19: 9 37.78t 116.238 1.4 2.98¢ —~ 206 CDA 2.30 13.3 .16 10 REVEILLE PEAK
26 13:56:28 37.88% 116.134 — 2.35 — 255 ADA 1.02 21.8 0.063 4 REVEILLE PEAK
26 14: 2:47 37.879 116.128 8.6 2.51¢  —— 111 CCA 2.49 21.2 0.15 15 REVEILLE PEAK
26 16:27:30 37.884 116,139 2.1 3.22¢ — 256 CDA 1.83 22.3 0.11 S5 REVEILLE PEAK
26 17:53:27 35.923 117.218 1.1 2.92 4.1 268 BDI 2.36 32.0 0.10 21 MANLY PEAK
26 20:29:17 36.874 116,723 0,2 -0.01 0.4 168 ACZ 8.49 0.57 12.2 0.06 14 BARE MTN
27 7: 2:50 36.411% 117.006 0.3 5.28 0.9 91 a8l 1.66 1.36 8.8 0.09 24 EMIGRANT CANYON
27 14:30:39 36.852 116.002 8.3 -1.28 0.3 168 ACI 1.54 1.47 1.13 9.0 0.06 18 CANE SPRING
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1y

miatin STAND STAND A2l  0QD OEL~ RMS §N
" DATE ~ TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
Bunupal (utc) " (DEG. N) (DEG. W) H(KM) (kM)  Z(KM) (DEG) Mco Md MLh MLy MLc (KM) (SEC) QUADRANGLE

)

Hsea JUN 28 - 5:39:43 37.880  116.134 0.4 -0.86 0.6 111 ACI 2.04 2.15 2.18 2.3 21.7 ©.14 24 REVEILLE PEAX
28 15:46:23 37.752 114,980 0.5 2,64 0.6 156 ACI 0.93 0.96 11.8 0.03 6 WHEATGRASS SPRING
.o 28 20:47:48 36.852 114,932 2.5 5.99 1.2 278 cOI © 2,12 54.4 0.11 13 HODERSON
KW 29 0: 4: 6 37.887  117.471 8.4 6,86 1.7+ 235 AD] V.20 22.1 0.83 9 PAYMASTER CANYON
o 29 2:34:10 37.251 115.863 8.6  5.63 1.8 194  AD] 2.24 1.73 14.3 8.09 13 ALAMO SE
R 29 3:19:28 37.244  115.037 @.5 -8.52 0.3 227 ADZ 0.98 15.7 0.02 8 LOWER PAHRANAGAT LAKE
(0 1
vl 29 4:14:45 37.237 117.313 e.2 6.97 0.4 82 ABI 1.4 1.39 8.6 0.07 21 UBEMEBE CRATER
ol 29  5:40: 3 37.191 117.482 e.1 .76 0.2 115 ACl 0.97 1.02 17.7 0.82 10 UBEHEBE CRATER
o 29  5:31:16 37.873 118,134 0.8 -1.,26 1.3 169 BCZ 1.52 21.2 0.16 11 REVEILLE PEAX
29  9:34:21 37.875 116.135 6.8 0.) 1.4 118 BCl 1.75 1.87 21.4 0.20 14 REVEILLE PEAX
29 12: B:28 37.661 114,876 ©.5 539 0.8 154 AC| 1.30 6.2 0.7 7 PAHROC SPRING NE
29 18: 9:14 37.875  116.137 ©.5 -9.42 ©.9 110 BCI 1.99 2.05 2.15 21.6 0.18 18 REVEILLE PEAK
29 22:54:27 37.297  115.189 2.8 4.26 8.3 219 CDI 8.78 1.12 14.3 0.88 6 ALAMO ‘
30 0:14:14 37.857 114,891 8.5 6,45 1.2 145 ACI 1.81 1.68 1.85 1.71 4.1 0.11 11 PAHROC SPRING
30 3:3:6 37.858  116.133 0.4  6.08e¢ 0.7 106 ACI 1.99 1.94 2.17 20.1 0.13 18 REVEILLE PEAX
30 11:13: 9 36.698  116.138 8.3  1.47 0.9+ 113 ACI 1.01 0.82 13.0 ©.07 16 SPECTER RANGE MW
JUL 1 2:43:15 37.268  115.185 — 12,29 — 172 ADJ 1.22 1.28 13.2 0.60 S5 ALAMO SE
1 3:45:44 37.283  117.557 0.4 8.20 0.8 109 AB] 1.17 0.88 9.7 0,07 10 MAGRUDER MTN
1 23:30:57 37.768 115,018 1.6 0.16 1.3 156 ACZ 1.43 1.08 1.1 13.5 0.10 7 WHITE RIVER NARROWS
@ 2 2:31:53 37.880  116.137 0.3 -0.94 9.8 111 ACl 2.04 2.10 21.9 0,14 26 REVEILLE PEAX
g 2 10:40:14 37.104 116,732 0.2 -0.68 8.2 42 AAl 2.19 2.8 2.34 4.8 0.10 45 THIRSTY CANYOM SW
2 20:51:22 J37.104  116.732 6.2 -0.26 e.2 117 A8l 1.08 4.8 0.66 10 THIRSTY CANYON SW
3 2:58:58 36.978  116.414 0.5 10.61 0.8 125 AB] 1.06 6.64 6.8 0.11 15 TOPOPAH SPRING MW
3 3:29:57 37.852  116.132 2.3  0.00e¢ 4.1 185 BCl 1.25 19.8 0.15 7 REVEILLE PEAK
3 18: 9:18 37,028 116,375 8.2  7.37 0.3 I3  AAZ 1.30 1.32 1.06 0.5 1.3 0.07 21 TIMBER MIN
3 18:13:34 37,029  116.377 0.4 7.28 6.5 124 AB] 0.45 1.1 0.89 14 TIMBER MIN
4 4:27:48 37.841 116.140 0.4 2,80 1.2 183 ACA 1.19 19.7 8.85 6 REVEILLE PEAK
4 4:29:32 37.845  116.141 0.5 1.68 1.2 184 ACA .98 20.0 0.86 € REVEILLE PEAX
4 10:56:53 35.884  114.769 3.6 -1.24 6.4 281 CDA 3.14 77.4 ©.12 15 BOULDER CITY
4 12:28:51 36.481 117.432 2.8  3.24¢ — 248 CDA 1.22 23.0 0.33 12 PANAMINT BUTTE
4 12:40:31 36.558  115.229 1.3 -0.48¢ — 142 CDA 1.98 8.5 0.9 5 HAYFORD PEAX
4 16:40:38 37.851 116.136 1.6 @.80e¢ 1.6 105 ACI 1.59 1.68 20.0 .09 7 REVEILLE PEAX
4 20:41:32 37.849 116,148 0.2 7.60 1.6 151 AD] 1.23 20.2 0.81 S REVEILLE PEAX
5 9:14:25 37.296  115.183 8.4 7.18 1.8 167 AC| 1.20 14.1 0.864 9 ALAMO
5 15:44:20 37.859  116.132 0.3 -0.20 0.6 187 ACZ 2.48 2.80 20.1 0.12 28 REVEILLE PEAX
5 18:18:48 36.417  118.849 0.7 6.60 1.3 73 BCS 4.44 37.3 0.19 44 OWENS VALLEY
6 0:28:41 37.334 114.649 0.9 12,26 0.6 250 AD] 2.74 31.2 9.88 19 ELGIN SW
6 3:24:13 36.629  115.924 ©.3 1.61 6.8 146 AC] 1.03 4.8 6.68 18 MERCURY
6 3:50:22 36.834 116,260 9.3  3.45 0.9 112 AR 0.28 6.0 0,07 12 JACKASS FLATS
6 7:26:458 35.889  114.789 1.8  4.106 1.8 280 B8Ol 2,49 2.33 2.56 76.1 6.18 23 BOULDER CITY
6 7:56:38 37.492  117.227 8.2 0.16 0.3 142 AC] 1.27 1.39 21.4 0,07 24 STONEWALL PASS
6 7:56:48 J7.490  117.233 8.3 -0.31 0.4 141 ACl 1.26 1.45 21.1 6.84 9 STONEWALL PASS
6 8:26:26 J37.070  117.936 0.9 -1.82 0.8 265 AD2° 1.47 1.41 1.9 31.4 0.06 10 WAUCOBA SPRING
6 9:40:57 J7.844  116.137 0.5 0.33 6.8 184 ACl 1.42 1.48 19.6 @.68 7 REVEILLE PEAX

(o «




e

“.”unmll : } I ¥ 3 l ! ) ! 2 !
‘ lunuuﬂu ’
o 1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES
HHIv
iV STAND STAND AZI  QQO DEL- RMS N
ok DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES, PH, U.S.G.S.
—— (utC) (DEG. N) (DEG. W)  H(KM) (KM) Z(KkM) (DEG) Mca Md  MLA MLy MLe (KM) (SEC) QUADRANGLE
Hong JUL 6 13:40:19 37.855 116.131 8.5 -0.12 8.8 186 ACI 1.74 1.75 19.9 0.13 18 REVEILLE PEAX
— 6 14:43: 5 37.025 116.373 8.3 7.26 0.3 123 ABZ 1.24 0.75 1.7 6.87 18 BUCKBOARD MESA
J— 6 19:21: 3 37.838 114,813 6.8  3.85 —— 242 CDIl 2.07 2.80 2.10 23.0 0.10 18 DEADMAN SPRING SE
n 7 7:17:28 37.854 116.133 9.7  0.00¢¢ 1.3 106 BCI 1.56 1.66 19.9 .15 12 REVEILLE PEAK
" 7 11: @:15 36.755 116.032 1.2 4.32 5.7 194 col 0.89 0.74 12.3 0.12 10 CANE SPRING
FonN 7 20:18:57 37.846 116,139 9.3 7.e0 3.8+ 104 BCl 1.47 2.0 8,04 7 REVEILLE PEAX
o 8 5:17:15 36.688 116.301 0.2 2.4 0.3 115  AB] 1.08 0.35 5.9 0.84 13 STRIPED HILLS
Mg 8  7:29:37 37.847 116,138 0.5 0.84 0.8 104 ACZ 1.54 19.8 0.88 8 REVEILLE PEAK
. B 7:29:46 37.844  116.132 0.9  6.00e¢ 1.5 184  AC 1.62 1.76 24.8 0,14 7 REVEILLE PEAK
. 8 21: 0:40 37.844 116.140 0.4 A.94 0.6 103 ACI 1.36 1.43 19.9 0,68 8 REVEILLE PEAX
T S 8 23:51:42 37.879 116,128 9.4 -0.28 .7 111 BC] 2.3 2.41 21.2 0.16 26 REVEILLE PEAX
8 23:52:12 37.585 116.493 9.9 -9.99 1.7 99 BCZ 2.05 2.3 20.0 9.18 9 QUARTZITE MTN
9 @: 8:51 37.579 116.508 0.2 -1.86 9.5 98 ACZ 1.77 1.61 1.51 21.1 0.87 19 MELLAN
9  @:10:56 37.593 116.511 0.4  12.25 1.6 104 ABI 1.54 1.42 1.41 20.1 0.99 16 MELLAN
9  0:53:37 37.581 116,490 0.4 17.48 9.8 212 ADl 1.98 1.54 .3 43.4 0.05 13 QUARTZITE MIN
10 4: 3:58 37.853 116.136 9.5 0.10 0.8 18% ACl 1.80 1.74 20.1 0.13 12 REVEILLE PEAK
10 8:48:20 37.136 115.097 0.8 -1.93 8.9 174 ACZ 2.55 1.96 8.8 0.89 9 LOWER PAHRANAGAT LAKE
1@ 11:37: @ 37.251 115,606 0.3 -0.59 8.5 158 ACl 2.57 2.70 2.6 17.7 0.1@ 27 ALAMO SE
10 11:59:31  37.247 115.024 1.4 8.79 1.9 207 BOl 1.96 1.61 16.8 0.06 9 LOWER PAHRANAGAT LAKE
© 18 12:14:12 37.243 114.997 0.7 -1.81 8.7 214 ADZ 1.89 1,85 1.68 18.8 0.07 11 DELAMAR 3 NW
© 10 17:17:52 37.584 116,497 .4 17.44  1.4++ 184 ADI 1.30 52.5 .65 10 QUARTZITE WIN
10 17:41:28 37.397 $14.563 0.4 10,39 1.1 269 ADl 1.78 1.84 1.90 27.8 0.€3 9 ELIGN NE
10 19:47:20 36.655  116.894 0.2  B.41 8.5 128 A8l 1.06 1.03 10.1 0.87 14 CHLORIDE CLIFF
11 3:59:14 37.062 117.951 1.1 -1.2 1.1 23 802 1.36 33.1 9.11 11 WAUCOBA SPRING
11 6:33:29 37.879 116.127 9.4 -0.89  @.7 111 BCl 1.78 1.8@ 1.83 2.2 21.2 @.16 19 REVEILLE PEAK
11 11: 5:51 37.852 116,132 8.6  0.00es 0.9 105 ACI 1.68 1.69 19.7 .13 11 REVEILLE PEAX
11 15: 8:14 36,741 115.487 1.1 16.27 2.5 232 BOI 1.46 1.60 29.4 .68 8 BLACK HILLS Nw
12 7:42:31 37.470 114.601 0.8 7.7 1.5 299 ADI 1.80 1.67 1.39 1.59 19.4 0.03 6 ELIGN NE
12 14: 4:59 37,368 115,155 2.8 9.66 1.7 236 802 1.77 .31 10.2 8.18 9 ALAMO
12 19:37:27 37.320 114.328 — 10.88 -—— 282 AD! 1.61 21.9 0.00 4 GREGERSON BASIN
12 19:37:30 37.330 114,825 0.2  4.34 2.8+ 279 BOl 1.56 1.6 1.62 21.7 0.862 7 GREGERSON BASIN
12 23:20:5% 37.8%8 116.133 9.3 -08.45 8.6 106 ACl 2.37 2.36 20.2 9.12 23 REVEILLE PEAK
13 2:14:11 37.760 114.435 0.5  3.280 — 311 CDl 1.92 1.51 1.58 31.7 0.02 6 ¢esQUAD. NOT LISTEDese
13 2:14:16 37.608  114.740 7.7  9.00e¢ 2.5 185 DDl 1.92 1.45 1.02 8.2 1.84 8 CHOKECHERRY MTN
13 2:35:51 37.853  116.134 1.1 0.00¢¢ 1,9 186 BCl 1.20 1.40 19.9 0.12 8 REVEILLE PEAK
13 3:0: 2 37.848 116.136 8.8 ©.74 1.3 184 ACl 1.69 1.60 1.62 1.6 19.8 9.14 19 REVEILLE PEAK
13 7:33:37  37.238 115.011 1.4 4.7 7.7 213 CDJ 1.80 1.69 1.4 17.4 0,12 9 LOWER PAHRANAGAT LAKE
14 1:27:17 37.858  116.132 ©.3 -0.56 0.6 187 AC} 2.26 2.13 2.38 2.28 20.1 .13 25 REVEILLE PEAK
14  4: 8:24 37.206  116.536 8.1 -8.13 ©.3 57 ACIZ 2.e8 1.69 1.72 2.0 13.3 0.06 38 THIRSTY CANYON NE
14 9: 8:32 37.472 114.696 6.5 9.39 ©.9 273 ADI 1.24 1.01 1.04 15.4 0,03 7 SLIDY MIN
14 15: 9:50 37.863 116.136 8.5 -0.20 0.9 187 Cl 1.77 2.01 2.07 20.7 8.16 18 REVEILLE PEAK
15 11:14:15 37.856 116,134 8.5 -9.22 0.9 186 AC] 1.98 1.95 1.97 2.0 20.1 @.15 18 REVEILLE PEAK
15 11:24:28 37.856 116,132 0.5 -0.34 0.9 106 BCl 1.81 1,83 1.86 20.0 9.16 16 REVEILLE PEAK
15 23:44:32 37.849 116. 134 1.7 .20 2.3 185 8Cl 1.62 19.7 6.13 6 REVEILLE PEAK
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X 1988 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES
Ll STAND STAND AZI oW DEL- RMS §N
R DATE — TIME LATITUDE LONGITUDE FERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
e, (utC) (DEG. N) (DEG. W)  H(KM) (KM) Z(kM) (DEG) Mco Md MLh  MLv Mie (KM) (SEC) QUADRANGLE
HHHHIE
by JUL 16 1:18:48 37.851% 116.136 1.5 -0.32 2.3 105 BCl 1.72 1.76 20.0 0.14 6 REVEILLE PEAX
186 4: 9:15 37.294 116.216 0.’ 8.514 1.1 112 A8l 1.32 1.08 13.1 0.09 16 QUARTET DOME
" 16 4: 9:58 37.579 116.508 0.4 0.85 1.7 98  AC2 1.39 1.20 21.1 0.09 11 MELLAN
. ' ol 186 4:14:52 37.578 116,504 6.2 -1.53 0.5 77 AC2 1.88 1.99 1.52 1{.85 21.2 6.09 25 MELLAN
oy 16 15:28: 7 36.478 116.577 0.3 2.25 1.1 119 ACZ 1.52 1.23 1.7 12.7 0.09 17 RYAN
vl 16 15:38:45 36.450 116.579 1.0 12.26 1.8 197 B8Ol 1.58 1.17 1.08 10.9 0.18 18 RYAN
';--ul“| 16 15:39:27 36.469 116.578 4.1 1.32¢  —— 185 CDI 1.30 1.87 0.87 2.4 12.1 0.12 190 RYAN
¥ || 16 19:59: 4 37.837 115.0%9 0.9 7.36 1.9 143 ADZ 1.08 $.1 0.0 5 WITE RIVER NARROWS
e 16 22:38:13 37.848 116,137 6.5 0.89 0.8 104 ACZ 1.36 1.46 19.7 0,09 8 REVEILLE PEAK
‘ 17 6:16:20 36.463 116.578 0.9 7.52 3.9+ 132 B8] 0.75 11.7 0.16 14 RYAN
17 7:28:21 36.478 116.573 0.4 -0.83 1.0 123 ACZ 1.20 1.47 12.5 0.13 18 RYAN
17 15: 7: 6 37.854 116.136 8.7 8.36 1.2 105 ACl 1.61 1.7 20.1 0.13 11 REVEILLE PEAK
17 15:56:50 37.856 116131 0.3 -e.e8 0.5 186 ACI 1,72 1.87 2.04 19.9 0.12 20 REVEILLE PEAK
18 4:41:39 J37.105 116,241 0.2 6.58 0.5 104  ABI 0.98 7.6 9.07 17 TIPPIPAH SPRING
18 22:22:48 37.4089 114,703 0.4 9.8 0.9++ 277  ADl 1.3 .77 22.1 0.02 8 SLIDY MIN
19  2:58:50 37.105 116,247 8.3 5.91 8.7 103 ABl 1.27 0.86 7.6 9.88 15 TIPPIPAH SPRING
19 6:50:15 36.863 118.222 0.7 1.51 4.4 165 BCl 1.30 .77 4.9 9.05 8 SKULL MIN
19 6:52:41 37.857 118,130 0.3 -o.12 8.5 106 ACl 2.25 1.97 2.31 2.22 19.9 ©.11 26 REVEILLE PEAX
19 9: B:27 37.883 116.134 0.9 9.00e¢ 1.6 111 BCI 1.39 47.1 0.17 10 REVEILLE PEAK
19 12: 0:23 37.856 116.133 0.3 -0.26 0.6 1068 ACI 2.34 2.14 2.38 2.29 20.1 0.12 23 REVEILLE PEAX
19 12: 7:58 36.454 117.932 3.5 2.45¢ —— 272 CDA 2.10 61.2 8.12 9 KEELER
19 13:47:33 37.816 116.862 2.7 5.0Ces 7.9 237 CDA 1.18 21.3 0.14 8 CACTUS PEAK
20 15:14:45 37.428 114.724 0.5 8.08 1.3+ 269 AD] 1.51 1.%y 1.76 1.72 19.7 0.63 7 SLIDY MIN
20 19:33:12 37.844 116.136 8.6 2.99 4.8 104 BCI 1.48 1.52 1.46 19.6 8.18 7 REVEILLE PEAK
21  1:49: @ 37.858 116.130 .6 -0.83 0.9 107 ACZ 1.73 1.60 19.9 0.13 11 REVEILLE PEAX
21 11: 3:40 37.848 116.137 e.8 0.30 1.5 184 ACI 1.32 1.63 1.72 19.9 .10 8 REVEILLE PEAK ’
21 17:59:11 37.780 115.255 e.5 e.14 8.6 174 ACI 2.11 1.18 1.28 11.5 0.63 & COAL VALLEY .
21 18:32:10 37.769 115.242 8.7 -90.05 1.2 189 ACI 1.69 1.14 10.8 0.11 7 SEAMAN WASH
22 11:22:58 37.294 117.343 0.3 0.48 0.4 75 ABZ 1.%0 1.53 7.6 0.68 19 COLD POINT
22 19:24: 7 37.857 116.132 0.3 -9.3 8.6 108 ACl 2.45 2.57 20.0 0.13 28 REVEILLE PEAK
23  2:18: 6 37.845 116.136 8.5 2.76 3.2 184 BCI 1.40 1.56 19.7 0.10 8 REVEILLE PEAX
23 2:56: 7 36.732 116.270 0.2 4.23 0.3 122 ABZ 1.27 0.92 0.64 1.2 0.85 18 STRIPED HILLS
23 19:59:41 37.0982 116.357 8.2 19.88 0.3 187 ABI 1.23 0.94 0.98 8.8 4.5 0.04 15 BUCKBOARD MESA
23 13: 7:39 37.843 116.138 0.3 1.74 .7 103 ACl 1.22 19.8 0.04 6 REVEILLE PEAX
23 16:18:18 37.331 117.295 0.2 9.72 0.1 1986 ADI 1.20 .09 4.7 8.01 6 GOLD POINT
23 18:35:27 37.846 116.134 8.8 0.84 6.9 184 ACl 2.16 1.72 1.94 1.7 19.5 0.15 12 REVEILLE PEAK
23 20: 2:37 37.509 114.611 0.6 10.37 1.1 298 ADl 1.19 15.5 0.83 6 CALIENTE
23 20:20:47 37.294 117.347 0.3 0.00 0.3 76 AS? 1.12 8.0 9.12 15 GOLD POINT
23 21:15:56 37.300 117.344 9.4 4.94 1.4 95 AS8] 1.15 0.95 7.7 0.87 11 GOLD POINT
24 1:24:55 37.294 117.343 0.3 4.84 1.4+ 75 AB! 1.29 1.32 7.7 0.18 17 GOLD POINY
24 4:46:57 37.297 117.338 0.4 5.84 9.9 113 ABl .94 1.3 1.17 7.2 9.07 10 GOLD POINT
24 . 4:55:10 37.30@ 117,342 0.4 5.48 8.8 96 ABI 1.24 0.98 7.5 0.07 10 GOLD POINT
24 5:39: 8 37.019 116.370 0.2 10.37 0.3 51 AAI 1.43 1.13 1.09 2.3 0.07 27 BUCKBOARD MESA
24 S5:40:18 37.020 116.370 0.3 10.3¢ 0.3 124 ABI 1,10 1.17 0.57 2.2 0.05 13 BUCKBOARD MESA
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| g 1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES
MN"HN.
“3,.....:: STAND STAND AZI  0QD DEL- RMS JN
"......ll DATE - TIME LATITUDE LONGITUDE ERROR ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
- (utc) (0EG. N) (DEG. W)  H(KM) Z(KM) (DEG) Mco Md MLh  MLv Mlc {(xM) (SEC) QUADRANGLE

"unu:“u
— JUL 24  6:12:27 37.020 116.371
B 24 6:56: 3 37.283 117.356
A 24 14:17: 8 37.301 117,345
LI 24 14:37:5¢ 37.302 117.341
g, - 24 17:42:55 37.857 116.130
i“ ;;' 24 22: 3:33 36.732 116.259
. ". .
Lo 23: 1:34 36.737 116,256
Lo 1:36:48 36.734  116.271
- 7:22:36 37.484 114.568
WY | 23:31:27 37.404  117.441

76 AAl 1.28 1.03 0.95 .8 2.
216 .01 1.3 1.18
96 . 1.12
133 .96 1.23 0.73
106 .00 1.92 2.1
186 .91 1.06 1.07

6.09 24 BUCKBOARD MESA
0.03 8 GOLD POINT

9 GOLD POINT

9 GOLD POINT

19 REVEILLE PEAK
15 STRIPED HILLS

[ ] DO =D
&O@N?A
[ J
DD
CUQ:

SR

178 .82 1.08 0.76
177 8.54
Jo7 .26 1.49
99 A7 1,44 . 1.44
186 .95 1.58 1.88
127 .31 . 1.36

-
-]

14 STRIPED HILLS

9 STRIPED HILLS

S ELIGN NE

13 LIDA

16 REVEILLE PEAK

10 LOWER PAHRANAGAT LAKE Nw

m«'n" 4:55: 4 37.856 116.129
L 6: 4:39 37.195  115.212

—-— D -
- 00~
B -

6: 5:32 37.861 116,134
7:22: 4 37.229 117.894
15:29:41 38.156 115.205
18:56:31 37.844 116,132
22:47:17 36.478 116.523
4: 7:5% 37.839 116,142

107 1.66
220 . .20 2.42

2
[
8
4
9
7
L
[
2
[
8
6
4 10 REVEILLE PEAK
. .8
266 . .85 1.90 .8
2
8
8
3
4
S
S
6
3
9
6
1
0
0
4

39 WAUCOBA SPRING

9 TIMBER MTN PASS Nw
7 REVEILLE PEAK

15 RYAN

S REVEILLE PEAK

8 REVEILLE PEAK
6 REVEILLE PEAX
12 REVEILLE PEAK
16 GOLD POINT
25 GOLD POINT
MT STIRLING

0 =
~N N

l .

- o
PO L

104 1.33
152 .02
102 .83

[-X.-X. - R -] [ R.-X-N.-X. K.} C-R--N-N.-N.-N.-]
amNONG DS »OP -

woON
DD -
A Ao

4:19: 2 137.840 116.135
9:36:59 137.847 116.144
9:59:48 37.878 $116.132
15:52:19 37.303 117.342
16:18:57 37.297 117.343
17:39:48 36.485 115,796

188 .5
192 .02
11 .73
133 . .49
95 . .66
91

00 000G SO0 OGO
Pt T ) < e

“reDELN WAL

r@@uc’nn
b

DVNNOD e
AR

18: 4:51 37.858 116.129
0:39: 9 J37.299 117.320
0:39:44 37.31% 117.312
0:47:44 37.294 117.348
2:13:15 37.858 116.130
3:20:10 .3Je2 117.340

.72
.27
.24
.24
.22
.34

10 REVEILLE PEAK
9 GOLD POINT
9 GOLD POINT
10 GOLD POINT

29 REVEILLE PEAK
GOLD POINT

REVEILLE PEAK

HIKO NE

SCOTTYS JUNCTION SW
CALIENTE

REVEILLE PEAX

GASS PEAK Nw

COAOO OO~ O —
PO O
O atiO

rePOD=
b4

9:49:14 841 116.133
9:48: 7 .680 115,047
17:59:39 .268 117.238
18:21:268 .506 114.612
12:53:38 .859 116.128
20:43:16 . 397 115.162

NSO -
o we e (D - P

-
—

20:55:50 .883 116.016
23:51: 1 .190 117.417
1:35:46 .856 116.129
1:46:14 ,843 116.137
10:32:38 .138 118.919
19:35:18 512 115.289

YUCCA LAKE

UBEHEBE CRATER
REVEILLE PEAX
REVEILLE PEAK

#+sQUAD NOT LISTEDswe
MT IRISH

DA U=AN NOXEIED LUURNUNN NNOONU ANDAOD TANDNRD (e ear
Zo-0Nun 000—-—0

NOPD ==
~ WNDPOINN NASLD -

[-X--N.-X. R

—

14:52:39 .689 116.307
15:55:43 .449 116.174

STRIPED HILLS
AMARGOSA FLAT

. X} SO0 O
« . PN P
-0

DD
[\
~ N
[N
oo
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LTI
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N |
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HHNRH
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L

L]
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L1}

i,
."ulnu.
Cl 1]
Yl

e l
"
"
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PO POV Aearrdd UWUUWUWLE WNNRNNN RO RA) = -

7:
18:
21:
145:34
:46:20
:39:58

4:

1"

1

2:
6:
10:
13:
14;
22:

14:
15;
21
22:
22:

2:

3:
8:
8:
4
4:
6:

15:

DATE - TIME
(vre)

19:
2:
4:
4:
6:
7:

51:39
38: 6
24:25
45:28
13:48

1:47

31:32
47:18
56:25

1
1
2
9:59: 2
15:
(-]
-]
Q
1

42:58

. 4:29
:25:16
:38:14
:30:15

21:48

:25:28
12:
13:
14:

39:11%
31:24
58:40

:38:34

45:
33:59
41: 1
24: 8
0:44
22:31

34:29
33:22
21:57
32:30
45:26

9:38

43: 3
J:45
27:39
12:15
47:59
33:13

58:21

16: 9:48

37.399
36.714
37.507
37.507
36.708
37.505

37.858
37.843
37.193
37.045
37.039
37.1M

36.481
37.239
37.219
37.857
37.868
37.250

37.859
37.854
37.503
37.857
36.733
37.848

37.863
38.672
37.828
37.432
37.836
37.277

37.841
37.857
37.843
37.840
36.832
37.412

37.853
37.843
36.484
37.840
37.841
37.863

37.840
37.851

(DEG.

114,
116.
114,
114,
116.
114,

116.
116.
17.
116.
116,
118,

116.
115.
117.
116.
116,
115.

116.
116.
114,
116.
116.
116.

116.
117.
116.
117,
118.
116.

116.
116.
116.
116.
116.
117.

116.
116.
116,
116,
116.
116.

116,
116.

LATITUDE LONGITUDE
(DEG. N)

)

884
275
815
8108
265
611

126
133
619
611
618
€05

928
350
886
13
129
009

129
118
614
19
274
141

131
240
132
148
151
346

139
120
138
142
644
438

134
140
Je7
138
134
132

138
132
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LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

ERROR DEPTH
(kM)

.53
.82
.50
.99
.46
.51

.48
.70
.49
.25
.42

60

N
.16
A4
.78
.14

31
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STAND AZl
ERROR GAP
Z(KM) (DEG)

313

54
299
Jee
233
299

13
134
162
138
13e
250

165
102
218
114
1e7
209

107
194
278
195
176
104

108
178
226
(AR
294
277

163
112
103
23%
110

67

106
183

64
103
163
108

103
185

G0
125

001
Al
AD!
801
AD]
BD!

ACl
8cl
ACl
ACI

.
j
(7 /

- s —a NI

Mco

1.50 0.
2.06 1,

.39
.91
.72
.76

.00
.90
.42
.93
A3

.64

.84
.52
.3
.44
.88
.76
.46
54
.28
.69

.97

—- DN —- -

- - R -

Md

87
49

.54
.01

Al

.20

.36
.37

.56
.87

-1
.81

.62
.94

MAGNITUDE ESTIMATES

MLy

0.
1.
0.
1.

1.
1.
0.
1.
1.

1
1
1

1.
1.
1.
1.

1

t.

1.
1.
1.
1.
e.
1.

1.

1
1
1
1

1.
1.

98
20
66
03

74
66
88
81
05

.96
.33
.60

.34

99
81
55
69

.65

.96

25

83
19
45
60
74
7

55

.84
.48
.62
.69

83

59
78
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RMS
RES.

(xM) (SEC)

8.02
.07
0.01
.04
.08
9.05

0.e8
.09
0.13
0.86
0.5
.15

.13
.11
9.22
.09
0.08
8.e5

0.07
0.05
0.e8
0.04
9.04
.06

8.13

N
PH. U.5.C.S.
QUADRANGLE

6 DELAMAR NW
40 STRIPED HiLLS
S CALIENTE

S CALIENTE

13 STRIPED HILLS
8 CALIENTE

9 REVEILLE PEAX
7 REVEILLE PEAX

14 LAST CHANCE RANGE
16 THIRSTY CANYON SE
15 THIRSTY CANYON SE
8 s42QUAD. NOT LISTEDsss

10 FURNACE CREEX
13 DESERT HILLS NE
8 WAUCOBA SPRING
13 REVEILLE PEAK
30 REVEILLE PEAX

8 ALAMO SE

20 REVEILLE PEAK
13 REVEILLE PEAK
9 CALIENTE

9 REVEILLE PEAK
16 STRIPED HILLS
11 REVEILLE PEAX

19 REVEILLE PEAK
9 STOVEPIPE WELLS
7 REVEILLE PEAK
9 STONEWALL PASS
S REVEILLE PEAK
12 DEAD HORSE FLAT

16 REVEILLE PEAK
7 REVEILLE PEAK
8 REVEILLE PEAX
S REVEILLE PEAK
9 BARE MTN
18 LIDA

8 REVEILLE PEAK
17 REVEILLE PEAK
25 ASH MEADOWS
12 REVEILLE PEAK
14 REVEILLE PEAK
19 REVEILLE PEAK

9 REVEILLE PEAK
15 REVEILLE PEAK
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DATE - TIME
(utc)

17: 0:44
20:41:44
22:18:12
22:34:48
22:35: ¢
23:23: 8

13:56:29
17:57:31

9:22:56
14:52:29
16:50:39
17:48:60
23: 1: 9

3:48: @

6:50:24
6:53: @
7:34:47
9:20: 9
21:27: 8
2:57:20

© 23:40:28

1:16:59
3:48:54
8: 4:23
18:42:57
21:27:28

1:35:26
2:21: 9

LATITUDE LONGITUDE ERROR DEPTH
(DEG. N) (DEG. W)

37.841
J37.839
37.844
37.816
37.843
37.838

37.851
37.851
J37.844
37.838
37.839
37.849

37.842
37.873
37.835
37.852
37.843
37.839

37.841
37.840
J37.843
37.845
37.837
37.842

37.858
37.858
37.262
37.837
37.494
37.857

37.845
37.175
35.699
37.789
37.563
37.239

36.561
368.813
37.837
37.773
37.841
37.846

37.328
36.537

116.132
116.135
116.144
116.128
116,134
116,142

116,140
118,131
118,15
116,143
116.142
116.148

116.134
117.307
116.140
116.142
116.138
116.139

116.142
116.143
116.139
116.142
116.136
116.137

116.131
116.126
116.251
116,148
117.835
116.126

116.143
117.38%
118.520
115.129
118.434
114,579

115.413
118.274
116,140
115,862
116,134
116,135

114,985
115,030
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H(K)  (KM)

7.00
1.52
7.34

16.53

3.12¢
3.13¢

2.04
3.01e
2.10
1.77
4,210
2.07

3.06e
4,56
2.78
J.08.
J.060
1.95

2.35
2.29
J3.09e¢
1.44
1.9%

-0.08
-1.01

7.39
9.07

0.00¢0
—2.64

-
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STAND AZI
ERROR CAP
Z(xM) (DEG)

:

103
103
142
1290
127

105
108
191
189
189
193

189
104
187
193
190
183

190
233
190
191
102
103

107
106
109
102
155
187

13)
182
262
160
Jee
281

153
115
183
126
188
191

190
24

QQ0
125

ACI

COA

Mcao

.96
.56

.20

.98

.22

.14

.45

.23
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-t - -, e
e e e e =

ey 0 =t s e

-
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Md
1.41 1.84

.54

.20

)
.25
.49
.39
A7

.93
1

.61
.55

1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

MAGNITUDE ESTIMATES

RMS

MLv Mic (KM) (SEC)

1.76
1.32
1.63
1.91
1.96

1.98

2.83
1.74
1.18
1.33
1.39
1.64

1.47
1.4
1.70
1,23
2.07
1.54

1.59
.50
1.7@
1.5
1.55
1.7%

2.48 2.26
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0.08
0.13
0.03
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RES. PH. U.S.G.S.

QUADRANGLE

15 REVEILLE PEAX
7 REVEILLE PEAK
11 REVEILLE PEAX

REVEILLE PEAX
REVEILLE PEAK
REVEILLE PEAX

REVEILLE PEAK
REVEILLE PEAX
REVEILLE PEAX
REVEILLE PEAK
REVEILLE PEAX
REVEILLE PEAX

REVEILLE PEAK
UBEHEBE CRATER
REVEILLE PEAK
REVEILLE PEAK -
REVEILLE PEAK
REVEILLE PEAK

REVEILLE PEAK
REVEILLE PEAX
REVEILLE PEAX
REVEILLE PEAK
REVEILLE PEAX
REVEILLE PEAK

REVEILLE PEAX
REVEILLE PEAK
DEAD HORSE FLAT
REVEILLE PEAX

SCOTTYS JUNCTION NE

REVEILLE PEAX

REVEILLE PEAK
UBEHEBE CRATER
LEACH LAKE
SEAMAN WASH

©eeQUAD. NOT LISTEDese

VIGO NE

BLACK HILLS Sw
JACKASS FLATS
REVEILLE PEAX

WHITE RIVER NARROWS

REVEILLE PEAK
REVEILLE PEAK

DELAMAR LAKE

23 HAYFORD PEAK
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12
12
12
12
12

13
13
13
13
13
13

13
13
13
14
14
14

13
15
15
15
15
15

15
13
18
16
16
16

16
18
18
16
17
17

17
17
17
17
18
18

18
18

DATE - TIME
(ute)
AUG 12 3:18:11
6:34:34
13:47:22
13:47:23
21:42:39
22:44:22

0:25:29
5:39:29
6:28:14
7:55:11
9: 9:18
12:14:45

13:48:25
20:22:19
20:51: 7
8:12: 7
13:45:54
18:22:39

5:53:60
10:34:49
11:30: 8
17:16: 2
18:44:49
18:49: 6

18:59:36
19:36:31
2:13:59
5:45: 6
6:46:45
7:52:26

54:48

:15:48
:35:33

J:39

7:28:13
8:10:38

11:14:35
11:20:10
12:10:58
16: 9:30
3:12: 2
21:30:27

22: 4:12
22:22:48

36.508
37.822
J5.948
J36.003
38.813
37.229

36.810
36.634
36.845
36.9020
38.617
36.619

36.811
37.8684
37.881
35,971
37.818
37.23%

37.411
37.861
37.205
37.868
38.637
37.385

37.384
37.384
37.272
37.566
J6.809
J6.818

36.813
37.258
37.206
37.204
37.829
37.218

37.843
37.848
36.626
36.493
36.378
36.618

37.864
37.301%

115.
17,
114,
114,
1186.
1186,

116,
116,
118,
114,
118.
116.

116.
16,
116.
114,
114,
17,

"z,
116.
116.
116,
15,
115.

115.
15.
.353

116

17.
116,
116.

116.
117,
16,
t16.
16,
11€.

116.
116,
115.
116.
116.
115.

116.
118.

LATITUDE LOMGITUDE ERROR

(DEG. N) (DEG. W)

018
384
821
884
033
51

026
362
260
757
347
353

28
132
134
804
687
593

439
135
534
135
199
201

183
193

207
035
038

836
869
533
558
145
540

139
141
252
§77
930
963

127
288
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LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES

PEPTH
(xu)

15,36
0.72
-0.93
.90
.08
.81

96
45

.42
00ee
.58
.20

.20
.00
.48
.40
.13
.29
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STAND AZI
ERROR  GAP
Z(xu) (DEG)

244
204
163
282
132
109

160
138

46
245
Joe
313

179
189
188
203
269
112

58
188
42
189
145
125

165
100
243
121
130
195

243
209

41
197
186
139

103
192
249

183
188

108

Mco

2.34

.86
.47

.58

.80
.11

.54
.84

.03
.57

.44
.62
.68
.83
.45

1.69

Md

.53
.48

.84
.22

A

.12

.33

.36

.38
.70

73

.33
.86

.24
.38
.42
.83

.18
.34

.10
.37

-

-

2.48

.23

.97

.36
.98

.57

.87
.33

1.45

MAGNITUDE ESTIMATES
MLh

MLv

2,32
1.32
1.98
1.91
1.46
1.1

0.99
1.02
1.09
0.54
8.80
8.73

0.85
1.63
1.58

1.98
1.15

1.21
2.46
2.05
1.58
1.85
1.40

1.28
1.54
1.12
2.32
1.24
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RMS
RES.

(k) (SEC)

.15
.12
9.10
0.05
0.1%
0.e8

0.04
0.19
.09
0.13
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N
PH. U.S.G.S.
QUADRANGLE

21 HAYFORD PEAK

11 PAYMASTER RIDGE
9 BOULDER CITY

8 HENOERSON

21 CANE SPRING

18 THIRSTY CANYON NE

9 CANE SPRING

15 STRIPED HILLS

30 JACKASS FLATS
BOULDER BEACH
LATHROP WELLS SE
LATHROP WELLS SE

REVEILLE PEAK
REVEILLE PEAK
ELDORADO VALLEY
THE BLUFFS

15 LAST CHANCE RANGE

20 LIDA

14 REVEILLE PEAX

33 THIRSTY CANYON NE
7 REVEILLE PEAX

12 HAYFORD PEAK

7 ASH SPRINGS

7 ASH SPRINGS
10 ASH SPRINGS
15 DEAD HORSE FLAT
33 GOLDFIELD
18 CANE SPRING
12 CANE SPRING

8 CANE SPRING

8 SOLDIER PASS
26 THIRSTY CANYON NE
S THIRSTY CANYON NE
6 REVEILLE PEAX

16 THIRSTY CANYON NE

3
7
8
9 CANE SPRING
1
8
7
8

8 REVEILLE PEAK

6 REVEILLE PEAX
10 WHITE SAGE FLAT
19 RYAN

23 FURNACE CREEX

15 MERCURY SW
7 REVEILLE PEAK

27 DEAD HORSE FLAT
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""‘“:""‘ 1988 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES
hoin® \
e STAND STAND AZl QQO DEL~ RMS N
K.l DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
il (utC) (DEG. N) (CEG. W) H(kW) (kM)  Z(KM) (DEG) Mca  Md  MLh  MLv Mlc (KM) (SEC) QUADRANGLE
HHITWAMN
o, AUG 1B 22:25:59 37.301 116,289 9.3 0.44 0.8 79 ACl 2.05 2.25 1.8% 10.1 @.11 23 DEAD HORSE FLAT
it 19  0:26:34 37.251 115031 0.4 556 1.6+ 195 ADl 2.17 2.89 1.93 16.6 ©.87 10 ALAMO SE
gy 19 2:57:43 37.8%6  116.130 0.4 -8.13 0.7 106 ACI 1.79 1.89 1.96 2.81 2.2 19.9 .13 20 REVEILLE PEAK
— 19  3:56:45 37.576  117.208 0.4 B8.94 1.6 125 ACI 1.31 .77 1.09 21.3 .98 14 GOLDFIELD
"o, 19 14:27:14 37.567 117.200 0.6 @.22 ©.9 125 BCl 1.60 8.92 1.32 22.1 ©.15 14 GOLDFIELD
- ;] 19 15: 1:58 37.567  117.202 8.5 ©.15 0.9 124 ACZ 8.99 21.9 8.11 11 GOLDFIELD
" ]
) M 20 1:14: @ 37.566  117.205 0.7 ©0.68 1.1 124  ACI 1.37 21.8 .13 10 GOLDFIELD
nld 20 7:57:39 37.568  117.207 0.5 7,80 2.9+ 124 BCl 1.12 21.5 0,10 12 GOLDFIELD
L 20 10:58:37 37.85¢ 116.131 0.5 .37 0.8 106 BCl 1.44 1.75 1.85 19.8 0,16 17 REVEILLE PEAK
L 20 11:26:29 37.447  117.898 6.7 9.68 0.9 177 ACZ 1.58 2.5 ©.87 10 SOLDIER PASS
gy 20 14:18:55 36.629  116.3¢8 0.2 2.52 0.5 132 ABZ 1.53 1.14 0.98 3.4 .07 25 STRIPED HILLS
o 20 14:31:15 36.636  116.295 0.3  ©0.89 0.3+ 142  ACl 1.37 9.80 4.1 9.05 13 STRIPED HILLS
20 15: 2:29 36.845 116.258 .3 8.61 0.6 103 ABI .51 5.5 0.08 16 JACKASS FLATS
20 18:13:58 37.566  117.263 0.5 ©.68 ©.7 124 BC| 1.30 21.9 0.16 15 GOLDFIELD
20 18:34:23 37.574  117.208 .4 18.72 1.7 126 A8l 1.24 20.9 0.88 13 GOLDFIELD
20 23:48:24 37.571 117.208 0.4  7.89  2.2++ 123 BCl 1.78 1.83 21.3 0.89 16 GOLDFIELD
21 7:58:21 37.851  116.129 0.7  ©0.88es 1.1 105 ACl 1.76 1.82 19.5 0.12 9 REVEILLE PEAK
21 9:46:48 37.714 115,024 1.6 8.73 3.1 127 BBl 1.39 1.47 1.26 1.32 10.3 @.14 6 HIKO NE
21 13: 8: 1 37.161  115.817 5.1 19.92 18.2 247 DO! 1.2 1.37 15.1 8.13 5 LOWER PAHRANAGAT LAKE
21 13:22:48 37.671 115044 ©.7 -1.84 0.9 108 ADZ .85 9.7 8.05 5 HIKO NE
22 4:32:40 37.857  116.133 0.4  2.85¢ — 106 CCA 2.51 20.1 .12 13 REVEILLE PEAK
° 22 5:25:50 37.853  116.138 0.3 -8.88¢ — 135 CCA 2.27 20.2 0.11 12 REVEILLE PEAX
22 8:13: 5 36.713  117.280 8.3 11.05¢ — 133 DBA 1.61 7.5 2,51 9 WMARBLE CANYON
22 11:35: 1 37.858  116.131 9.7  3.51¢ — 187 CCA 1.97 20.0 .34 12 REVEILLE PEAK
22 22:44:31 37,855 116,127 .8  0.e@es 1.3 106 ACI 1.2 19,5 6.10 8 REVEILLE PEAK
22 22:53:16 37.841  116.128 0.6 .73 0.9 184 ACZ 1.34 18.8 ©.10 7 REVEILLE PEAK
23 14:23:38 36.108  114.676 2.3 1.16 7.8 220 CDI 2.58 2.05 21.8 0.86 19 HOOVER DAM
23 14:46:12 37.209  116.543 .3 5.60 1.8 70 ACl 1.45 1.21 12.6 0.09 25 THIRSTY CANYON NE
23 19: 5:15 37.295 116,318 1.4 2.86 1.0 274 B0Z 1.55 0.83 9.0 0.88 9 DEAD HORSE FLAT
23 20:37:38 35.988  114.847 5.3  2.67¢ —— 208  DOI 2.22 8.6 0.10 1@ BOULDER CITY
24 5: 3:33 36.662  116.860 ©.4  6.85 1.1 144 ACl 0.75 8.9 ©.08 12 CAMP DESERT ROCK
24 7:35:26 35.931  116.976 1.5 5.17 2.7 267 BDI 1.63 1.96 10.4 0.87 8 WINGATE WASH
24 7:59:48 35.942 116.972 3.8 ©.54 2.5 266 CD! 1.58 1.65 1.B4 38.3 0.09 9 WINGATE WASH
24 9: 4:11 35.929  116.872 2.8 2.42 9.8 274 CO! 1.75 39.4 0.87 9 WINGATE WASH
24 18:20:18 35.931  116.878 1.1  5.95 1.4 268 80l 2.06 10.6 ©.10 14 WINGATE WASH
24 11:57:24 35.934 116.872 1.8 5.38 1.8 264 BOI 2.11 2.37 10.0 @.11 16 WINGATE WASH
24 12: 8:13 36.293  116.776 4.1 7.8  10.9 149 OCI 1.32 15.3 1.3 10 FURNACE CREEK
24 14:13:24 37,858  116.130 0.4 -0.39 0.7 107 ACI 1.84 2.08 19.9 0.13 17 REVEILLE PEAX
24 14:27:38 37.858  116.127 0.4 -0.68 0.8 107 ACl 1.72 1.92 2.2 19.8 0.13 15 REVEILLE PEAK
24 14:38:23 35.922  116.981 ©.7  6.15 1.4 266 ADI 2.17 2.38 11.3 9.08 14 WINGATE WASH
24 14:39:35 35.927  116.993 3.6 -0.61 3.8 263 CDI 1.35 12.1 8.08 7 WINGATE WASH
24 14:56:24 35.952 116.981 1.0 0.21 9.9 265 BD} 1.19 10.3 0.864 6 WINGATE WASH
24 15:36:37 35.946  117.603 1.8  2.94¢ — 328 DDI 1.22 12.4 8.85 S MANLY PEAK
24 17:45:44 35.926  116.978 0.8  6.59  1.8++ 275 ADI 1.16 10.8 8.07 9 WINGATE WASH
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Wenmihe STAND STAND AZ]  QQD DEL~ RMS N
o DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.6.S.
LI (ute) (DEG. N) (DEG. W)  H(KM) (KM) Z(KM) (DEG) Mco Md MLh MLy MLc (kM) (SEC) QUADRANGLE
iy
L AUG 25  2: 6:31 36.327 116.812 8.1 S.41e  — 145 DCA 1.69 20.2 0.99 7 FURNACE CREEK
25  3:30:53 37.626 115.972 2.3 2.35 7.4 175 CCA 1.4 14.7 0,12 16 MHITE BLOTCH SPRINGS
25 6:33:34 37.852 116.140 2.9 5.41¢ — 183 CDA 1.14 20.3 0.15 S REVEILLE PEAX
25 10:50:40 37.853 116.140 1.9 7.15¢  — 194 CDA 1.23 20.4 0.14 S REVEILLE PEAK
25 12:26:47 35.954 118.973 — 5,99 — 271 6DA 1.37 37.5 0.27 4 WINGATE WASH
25 13:11:14 35,982 116.996 2.9 -0.14s — 268 CODA 2.34 43.0 8.14 12 WINGATE WASH
HH |I|
hod ™ 25 14:14:50 35.925 116.976 1.0 €.27 1.4+4 278 ADL 1.0 1.15 10.7 0.07 8 WINGATE WASH
" 25 16:50:58 37.337 117.631 0.2 8.51 0.4 105 ACZ 1.69 1.74 11.7 .07 23 MAGRUDER MTN
[ 25 17:29:52 35.930 116.982 1.3 s.18 2.3 2715 80l 1.1 1.28 11.0 0.07 7 WINGATE WASH
25 17:45:57 36.701 115.736 0.2 11.69 9.5 176 ACI 1.97 1.31 1,58 1.68 €.7 0.06 22 INDIAN SPRINGS MW
25 18:10:40 37.320 115.2e8 3.2 7.5« —— 220 DOI 1.09 1.4 16.9 0.09 ¢ ALAD
25 20:57:15 37.339 117.626 0.2  eo.el 0.4 102 ACI 1.12 1.00 11.9 0.86 14 MAGRUDER MTN
26 2: 7:25 35.989 114.728 1.7 4.1 1.6 255 B0Z 2.01 2.25 7.8 0.65 & RINGBOLT RAPIDS
28 2:32:20 37.280 115,462 0.7 -1.82 0.9 126 ACZ 1.43 1.19 1.49 27.4 0.12 9 CUTLER RESERVOIR
28 3:59:28 37.863 116,123 0.2 ~1.29 0.4 108 AC| 1.70 19.8 6.84 10 REVEILLE PEAX
28 5:56:58 35.879 115.074 0.8 3.26¢ ~— 223 cDI 1.32 20.1 0.07 B SLOAN
28 10:48:49 36.721 115.969 0.2 -0.51 0.3 120 ABZ 8.75 6.8 6.88 17 MERCURY
28 16: 8:39 37.858 116.126 6.2 -0.94 8.4 107 ACl 1.72 19.7 0.04 10 REVEILLE PEAK
20 2:27:27 37.884 116.116 0.2  -1.11 8.3 113 AC! 1.65 20.8 0.04 11 REVEILLE PEAK
29 2:51:35 36.695 115.588 1.2 9.78 4.2 153 8Cl 1.41 1.9 19.9 0.28 14 HEAVENS WELL
29  4: 1:28 37.263 115.198 2.4 -1.02 2.7 160 0CZ 8.84 0,73 10.5 0.84 7 ALAMO
< 29  4:25:10 36.678 116.078 8.3 0.36 0.6 108 AC2 1.28 0.77 10.6 8.1 18 CAMP DESERT ROCK
29 10:13:41 37.786 115.164 1.7 4.50  11.5 178 CCI 1.45 1.14 13.5 0.16 7 SEAMAN WASH
20 12:51:19 37.134 117.540 0.3 9.18 0.9 153 ACI 1.852.18 2.75 2.10 2.1 14.4 0.10 26 LAST CHANCE RANGE
29 13:46:59 36.708 115.583 0.6 -1.59 @.9 86 BCZ 1.49 26.4 0.17 16 HEAVENS WELL
30 2:30:32 37.857 116,135 0.2 @.42 0.5 108 AC] 2.42 2.65 2.72 20.3 0.11 33 REVEILLE PEAK
30 2:46:43 37.859 116.136 0.4 -0.95 0.7 187 ACZ 1.77 1.7 20.8 0.12 12 REVEILLE PEAX
30 3:33: 4 37.8%508 116.132 0.8 2.8000 1.3 105 AC] 1.43 19.6 0.13 ¢ REVEILLE PEAK
30 11: 4:10 37.834 116.142 0.7  4.32 1.1 187 CDA 1.34 19.5 0.68 & REVEILLE PEAK
30 13:53: 8 37.840 116.145 1.1 3.18¢ — 198 CDA 1.61 20.1 0.15 8 REVEILLE PEAX
30 15:28:19 37.207 116.533 0.2 -9.e1 0.3 132 Ac? 6.82 12.9 ©.06 16 THIRSTY CANYON NE
31 2:49:51 37.843 116.137 8.7 2.29 2.8 183 ACI 1.49 19.7 6.13 8 REVEILLE PEAK
31 2:59:29 37.85e 116,134 0.4 -0.06 0.7 185 ACI 1.89 2.23 2.18 19.8 0.15 21 REVEILLE PEAK
31 3:19:25 36.812 116.262 0.6 6.28 1.2 126 ABI 0.47 7.5 .12 11 JACKASS FLATS
31 9:22:56 37.854 116,138 0.4 -1.86 8.7 106 ACl 1.75 1.68 1.91 2.4 19.7 0.13 15 REVEILLE PEAK
31 12:45:39 36.728 115.941 8.1 4.32 9.7 132 ABl 1.85 1.55 1.48 7.7 0.85 23 MERCURY
31 14:55:39 37.243 115.02! 2.1 496 7.9 209 (DI 1.87 t.04 16.9 ©.67 8 LOWER PAHRANAGAT LAKE
31 18:20:15 36.726 115.838 8.2 4.10 0.8+ 132 AB] 1.82 0.96 1.34 7.5 .05 15 MERCURY
31 19:27:52 36.699 115.542 .0 1.4 10.4 778 (DI 1.01 1.19 37.7 0.12 9 HEAVENS WELL
31 19:27:58 36.662 115.963 4.8 7.80 3.1 146 0OC! 0.93 6.86 0.2 1.96 9 MERCURY
31 23:45:19 37.258 115.434 0.4 0.74 0.8 101 ACZ 1.61 1.46 1.54 24.0 ©.08 13 CUTLER RESERVOIR
SEP 1 3:10: 8 37.512 114.623 1.5 13,27 1.9 297 8O 1.22 0.93 14.5 0.68 6 CALIENTE
1 9:24:16 37.3e0 117.339 6.4 5.18 0.9 112 A} 1.10 7.2 0.10 13 COLD POINT
Vo 9:24:35 37.292 117.346 0.3 0.4t 0.3 88 ABZ 1.22 1.52 7.9 0.41 17 GOLD POINT
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LLLT
W STAND STAND A2l Q@0 DEL- RS N
WY DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
"j‘“" (utc) (DEG. N) (DEG. w)  H(KM) (KM) Z(xM) (DEG) Mco Md MLh MLy MLc (XM) (SEC) QUADRANGLE
it
'“ SEP 1 9:28:29 37.296  117.339 8.3 4.76 6.9 91 AB] 1.37 7.2 6.10 18 GOLD POINT
ol 1 9:38:38 37.295  117.346 0.4 0.12 .5 114 ABZ 1.08 7.9 0.11 13 GOLD POINT
- 1 21:55:21 37.492  117.e32 e.3 0.8t 8.6 109 ACI 1.84 1.96 1.93 29.1 0.11 27 SCOTTYS JUNCTION NE
ol 2 6:59:19 37.878  116.128 8.5 @.82 9.8+ 111 BC! 1.73 1.86 21.1 .18 18 REVEILLE PEAX
2 14:12:58 36.988 116.813 0.2 -0.20 8.2 152 ACZ 1.54 1.26 1.7 7.2 0.68 18 YUCCA LAKE
i 2 .21:14:24 37.843  116.138 0.7  0.74 1.0 183 ACZ 1.34 19.7 €.19 6 REVEILLE PEAX
I ":;:' 2 21:46: 8 38.562  116.341 0.2 7.99 1.0 100 AB[ 1.99 2.27 1.94 2.2 9.3 0.89 28 LATHROP WELLS SE
L 3 11:53:19 37.147 116,304 0.3 -0.68 0.3 74 A8l 0.89 7.7 0.68 18 AMONIA TANKS
g, 3 17:47:50 37.881 116.130 0.5 -0.21 0.8 107 ACl 1.5 1.96 1.84 20.2 6.14 15 REVEILLE PEAX
i 4 13:20: 2 37.428 116,524 0.2  B.49 1.6 102 ACI 2.08 1.73 1.64 18.3 6.87 27 BLACK MTN NE
0, W 4 22:13:29 37.852  116.133 1.9 -1.82 4.7 154 BC2 1.60 20.0 0.14 8 REVEILLE PEAK
I, 5 3: 5:54 37.882  116.1)1 0.5 0.4 0.9 107 ACI 1.9t 1.94 5.91 2.1 20.3 0.14 15 REVEILLE PEAX
5 11: 2:25 37.661 114.875 0.5  6.24 1.1 152 ACl 1.28 1.75 1.55 1.63 1.7 5.6 0.9 18 PAHROC SPRING
€ 18:42:54 36.729 115.931 8.5 4.9 e.8 223 Dl 1.3 8.1 0.87 20 MERCURY
7 0:54:45 37.238 116,945 0.3 13.16 1.2 149 AcCl 1.29 27.7 0.88 17 SPRINGDALE
7  7:36:11 35.859 114,784 0.8 3.66 6.6 312 AD] 2.59 2.15 79.3 0.03 9 BOULDER CITY SE
7 18:14:31 36.096 114.652 1.2 -1.57 1.6 220 BODIl 2.65 1.99 21.4 0.09 12 HOOVER DAM
7 18:58:20 35.100  114.706 6.2 1.27¢  — 205 DDl 2.74 2.19 20.3 6,07 B8 HOOVER DAM
8 8:59:51 36.816 116,827 0.3 -1.16 0.4 171 ACZ v.89 0.93 13.6 0.07 14 CANE SPRING
8 19:20:10 37.856  116.133 0.6 9.60 0.9 105 ACl 1.27 19.7 8.96 7 REVEILLE PEAX
8 20: 7: 3 37.216  116.544 0.2 8.40 8.5 138 ACl 1.04 12.0 0.04 15 THIRSTY CANYON NE
& 9 12:49:58 36.899  116.817 0.4  0.00e¢ 1.0 121 ACI 0.93 20.4 0.09 15 BULLFROG
9 18:29:50 36.946  117.687 1.3 @.70 1.7 202 BOJ 0.99 23.9 0.07 6 DRY MTN
11 7:24: 2 37.856  116.129 0.4  0.00es 0.7 106 ACI 1.66 1.80 19.8 0.13 15 REVEILLE PEAK
11 15:18: 2 37.583  114.609 .56 8,87 1.2 300 ADI 1.44 16.1 0.04 7 CALIENTE
12 1:43:49 37.848  116.135 0.8  0.74 1.8 184 ACI 1.48 19.7 0.12 9 REVEILLE PEAK
12 7: 7:55 37.861 116.130 1.1 -9.56 2.8 187 BCl 1.32 20.2 0.15 8 REVEILLE PEAX
12 17:47:39 37.729 115.158 0.3 6.0 1.4 132 ACl 0.89 12.6 6.08 9 FOSSIL PEAX
14 7:58: 1 37.845  116.136 2.0  3.83¢ —— 198 CDA 0.99 19.6 0.12 5 REVEILLE PEAK
14 11: 1:44 37.218 116,539 @.9  7.32 2.8 139 BCA .85 12.1 0.1 9 THIRSTY CANYON NE
14 16:34:32 37.043  116.474 8.1 -0.74 6.1 125 ABI 1.13 1.16 0.38 7.8 0.02 11 TIMBER MTN
14 20:53: 4 37.607  114.465 4.2 15.77 1.3 353 col 1.01 24.1 0.04 6 ¢eoQUAD. NOT LISTEDses
15 1:48:30 37.519  115.384 0.1 9.87 ©.2 153 ACZ 1.11 19.9 0.82 11 MT IRISH
15 2:32: 4 37.196 115,208 8.5 B.57 8.6 106 ABl 1.86 1.96 3.6 8.11 17 LOWER PAHRANAGAT LAKE NW
15 6:14:34 37.180 116.e87 ©.8 -0.46 1.2 99 B8l 1.66 6.6 0.15 14 OAK SPRING
15 11: 4:44 35,046  114.850 5.6  4.59 12.8 155 OCZ 1.83 16.2 .17 & BOULDER BEACH
15 11:41:33 37.848 116.128 6.8 08.17 1.9 105 ACl 1.2 19.2 0.69 & REVEILLE PEAK
15 11:41:35 37.850 116,127 @.4 -0.11 ©.8 119 ACl 1.60 19.3 0.88 7 REVEJLLE PEAX
15 15:53:88 37.319  114.865 1.4 -9.32 1.7 220 60l 1.60 19.1 0.12 7 GREGERSON BASIN
16 5:31:56 36.597  116.383 0.5 9.18 0.5 194 AD} 0.79 6.3 0.68 13 LATHROP WELLS SE
16 14:32:21 37.281 115.064 0.6  5.46  ©0.9++ 182 ALl 1.16 1.20 14.0 0,04 9 ALAMO SE
16 1B8:25:45 37.844 116,133 ¢.4 0.96 .7 184 ACI 1.13 19.3 0.07 7 REVEILLE PEAK
16 18:35:11 36.885 116,817 ©.6 6.36 2.0 128 ACl 1.08 19.6 0.9 14 BULLFROG
16 18:36:12 36.882 116,813 0.6 -1.21 1.9 127 aCl 0.86 19.1 0.10 11 BULLFROG
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10 il
n.l STAND STAND AZI  0QD DEL- RMS N
- i DATE - TIME LATITUDE LONGITUOE ERROR DEPTH  ERROR GAP MAGN]ITUDE ESTIMATES MIN RES. PH, U.S.G.S.
: (UTC) (DEG. N) (DEG. W)  H(XM) (KM) Z(KM) (DEG) Mca Md  MLh MLy MLc (xMd) (SEC) QUADRANGLE

Homh
20:56:60 37.846  116.138 172 1.0 104 1.45 19.9 0,66 8 REVEILLE PEAK
Wiy 23:24:43 37.307  115.363 3.22¢ 238 1.1 .01 6 BADGER SPRING
, 6:41:11 36.837  117.501 1.78 187 .13 19 DRY MIN
1.58 186 0.10 12 TIN MTN

6:42:11 38.839 117.492
6:44:15 36.849 117.498 1.98 188 9.12 19 TIN MIN
2.35 186 8.12 13 TIN MTN

J36.841 117.493
0.14 REVEILLE PEAK
.14 REVEILLE PEAX
0.15 REVEILLE PEAX
8.18 REVEILLE PEAK
8.12 LOWER PAHRANAGAT LAKE Nw
0.14 REVEILLE PEAK

.12 7 REVEILLE PEAX
0.05 10 REVEILLE PEAK
0.83 S REVEILLE PEAX
15 REVEILLE PEAX
13 REVEILLE PEAX
10 ASH SPRINGS

14 YUCCA LAKE

8 REVEILLE PEAK
13 HANCOCK SUMMIT
7 REVEILLE PEAK
8 HIKO NE

9 TIPPIPAH SPRING

18 SCOTTYS JUNCTION Sw
11 ASH SPRINGS

9 ASH SPRINGS

9 REVEILLE PEAK

6 REVEILLE PEAX

16 SCOTTYS JUNCTION SW

11 SCOTTYS JUNCTION Sw
20 SPECTER RANGE W

11 MT IRISH

9 CREGERSON BASIN

22 REVEILLE PEAX

11 BOULDER CITY

6 REVEILLE PEAK
8 HIKO NE

6 HIKO NE

10 HIKQ NE

6 REVEILLE PEAK
13 GOLD POINT

19 EMIGRANT CANYON
21 LATHROP WELLS SE

L]
.

NOGOW CONV-

Py

. .
BN

- -

0.0000
0.00e0
0.00¢0
0.00e0
-0.38
-0.22

107
107
107
108
123
106

37.857  116.132

37.860  116.135

111:37  37.861 116.130

el :29: 7 37.859 116.138
:49:26 37.192  115.202

: 37.857  116.132

O et - D
NN -

~

ABDOVDOO O
.

8.19
8.96
9.59
-2.39
-2.70
~0.38

105
103
127
108
107
124

18: 7:18 J37.849 116.137
18: 9:24 J37.844 116.141
18:10; 8 37.837 116.142
18:55: 6 37.857 116,131
4: 9:10 37.86) 116.130
4:22:48 37.410 115.212

2 2w

PRy LYoy

2.59
9.03
5.13
0.53
9.44
5.30

7:17: 3 36.900 116.067
11:13:56 37.854 116.131
12:23:16  37.421 115.313
16:49:23 J7.848 116,133
20: 8:27 37.679 115.0835
22:50:50 37.879 116.183

1; 0:30 37.353 117.244
2:31:15 37.411 115.197
5:34:14 37.412 115.193
8:20:44 37.852 116.132
15: 1: 8 37.844 116,133
1:38:5¢ 37.352 117.246

118
106

97
121
115
282

-
-
-

.

s222

ONNO® VO LOW

e.
8.
0.
0.
0.
8.
9.
Q.
Q.
0.
1.
9.
0.
Q.
0.
8.
0
0.
8.
1.
9.
0.
0.
1

e AD N AOO;#&AO OUZA.O;)\I ;did.?.:

_-a OO0 OOPOUO -

-8.95
7.32
10.45
0.5%
1.88
~1.06

168
120
119
105
124

n

72
88
86
232

- - ..

.
NRNRIRIRIE
-.‘-.--.8

.

-1.24
7.43
.24
5.02

-9.25

15:45: 5 37.358 117.243
1: 7:21 36.718 116.220
2:57:58 37.8527 115.329
J:43:25 37.308 114.824
4:51:50 J37.857 116.127
7:17:25 35.938 114.837
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- B -
o oo
2306
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o So0o00OO0 0...... [ X X X K- XS N N X L K BN ¥ ¥ J

NP OO —=DO

.
- -
-n

14:58:34 137.856 116.135
22: 8:52 37.679 115.041
8:20:24 37.672 115,082
12: 0:38 J37.679 115.035
17:36:13 37.847 116.136
21: 8:32 37.348 117.272

6: 9.23 38.337 117.243
4: 1: 2 36,524 116.306
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1988 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES

HhitMi,
"mmmm

. "u 'u' . ' STAND STAND AZ] Q0 DEL~ RMS §N
| ' DATE - TIME  LATITUDE LONGITUDE ERROR DOEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES., PH. U.S.G.S.
HononH (utc) (DEG. N) (DEG. w)  H(KM) (k) Z(xM) (DEG) Mco  Md  MLh MLv MLc (KM) (SEC) QUADRANGLE

M SEP 25 4:32: 2 37.346  117.250
HoH 5:20:57 37.219
oy 6: 5:28 36.526

14; 2:20 37.351

16:12:53 37.190

19:37:43 37.676

[ 4:52:3¢  37.841
-~ 19:25: 3 37.288
Wy 20:37:17 36.860
" 23:46:38 37.350
i 23:52:21 37.349
23:52:50 37.349

~0.28
10,12
S5.72
-9.48
5.1%
-9.96

5.46
6.63
9.30
-9.7M
-0.11
0.08

70 1.84 1.99
130 1.86 1.96 2.20 2.21
109 1.1
183 1.22
102 1.86 1.76 1.33
112 1.18 1.15

183 .76
99 1.10 t1.18
90 0.46
A . 1.50
181 1.06

0.82

0.11 25 GOLD POINT

0.07 28 LAST CHANCE RANGE
6.08 16 LATHROP WELLS SE
€.10 9 SCOTTYS JUNCTION SW
0.05 20 SCRUGHAM

0.81 35 HIKO NE

6 PAHROC SPRING

9 MAGRUDER MIN

11 JACKASS FLATS

13 GOLD POINT

8 SCOTTYS JUNCTION SW
7 SCOTTYS JUNCTION SW

12 LATHROP WELLS Nw

9 GOLD POINT

12 SCOTTYS JUNCTION Sw
9 DRY MIN

14 HAYFORD PEAK

12 GOLD POINT

9 SCOTTYS JUNCTION Sw
8 REVEILLE PEAK

18 GOLD POINT

16 GOLD POINT

14 SILENT BUTTE

8 ELGIN Sw

12 DRY MIN

7 REVEILLE PEAX

6 WORTHINGTON MTNS
12 MERCURY NE

7 ALAMO SE

9 REVEILLE PEAK

15 REVEILLE PEAK -
6 DELAMAR 3 Sw
12 REVEILLE PEAX
7 HIKO NE

11 SKULL MTN

16 DRY MIN

6 REVEILLE PEAX

8 HANCOCK SUWMIT

16 CAMP DESERT ROCK

13 REVEILLE PEAK

12 SCOTTYS JUNCTION SW
25 SKULL MIN

SKULL MTN
.65 16 SKULL MIN

-
.

-
.

©
-

-X--X-E_N X.1
a0 NN
. ..

-

2:23:54 36.626

J: 7:41 37.342

3:57:31 37.348

4:55: 1 36.995

S5: 3: 6 36.%87 .
7:37:49 37.343 117,257

B8:36: 7 37.355 117.238
2:42: 5 37.852 116,137
5:13:14  37.354 117.255
“6: 8:29 37,296 117.335
10:54:45 37.291 116.415
11:29:15 37.342 114.676

6.87
0.15
~-0.02
5.39
13.41
0.18

0.82
.11
1.23
1.4%

. o e

N
BNARSE AOOGRARY OasARUUSbr
. PR «

[PRIRER RIS

.
. .

~0.84
1.88
-1.55
.28
7.94
7.00

. .

4 waruaue maub;g
~
S

—~DOPDDO OO0 CODBOO OO

[ R
O - O n
B -

5.3%
2.80
6.36
-8.15
11.02
-0.13

-9.32
3.03e

-98.53

-0.08
4.64

22:58:12 36,903 117.582
5:56:43 37.844 116,133
9:43:31 37.825 115,748

13: 5:87 36.879 115.760

14: 7: 2 37.257 115.061

14:59:42 37,856 116,134

157 7'1:29 37.858 116.129
19:53:51 37.112 114.911
21:36:36 37,857 116.126
1:11: 4 37.679 115.835
7:15: 4 36.868 116.197
10:51:14 36.965 117.592

- .

“_-eoonmoo POOOND O—<~ULOOO

N -

[

-y -
NRNOOAY Or:rbOOD
H .

O
NOROBUE NODIEN 0\10'0-.;.) Nt et RO POAUNIAN N L

b=t © -
~n

22:34:56 37.844 116.138
9:54: 8 37.398 115.356
4:37: 4 36.730 116.048
6:24:17 37.852 116.137
17:25:29 37.346 117,248
19: 6:34 36,853 116.222

N

M-‘Ns

a0 20O ON
. )

19:16:24 36.851 116.227
19:19: 5 36.849 116.221
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NU D2 NOD -
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“....'." H 1988 LOCAL HYPOCENTER SUMMARY — SGCB EARTHQUAKES

Humnnhin STAND STAND AZI] Q0 DEL~ RMS §N

o DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.

i (uUTC) (0EG. N) (DEG. W) H(KM) (KM)  Z(KM) (DEG) Meca Md  MLh MLy MLc (KM) (SEC) QUADRANGLE

s

iy OCT 3 4:55:48 37.244 115,180 0.1 5.66 0.3 166 ACl 0.97 1.00 8.4 0.00 6 LOWER PAHRANAGAT LAKE Nw

3 9:45:59 36.735  115.555 0.4  3.85¢ — 92 CCl 2.11 2.88 2.5 23.3 0.15 26 HEAVENS WELL

- 3 21: 9:11 37.855 116.128 .3 @.81 0.9 106 ACl 1.68 19.6 6.12 12 REVEILLE PEAK

N 3 21:54:13 37.879  116.18 0.6 S.17 4.2 116 BCl 1.3% 1.60 15.1 6.13 18 REVEILLE PEAK

3 22:10: 8 37.877 116.817 .1  6.19 9.8 116 ACl 1.69 1.82 14.9 6.02 18 REVEILLE PEAK

LS WL 4 17:17:38 37.884 116.812 8.3 5.97 2.1+ 118 BCl 2.26 2.62 15.4 0.10 20 REVEILLE PEAK

ClU N"

A 4 19:37:18 37.868  116.611 .3 7.86 ©.8 163 AC! 1.26 13.7 0.03 7 REVEILLE PEAX
WL 4 19:46:14 36.871 115.797 .7 12.6% 0.9 257 ADI 1.36 19.7 0.68 14 FRENCHMAN LAKE SE
4 20:16:35 37.876 1:8.¢18 e.3 ¢.52 2.3 115 BCI 1.551.75 1.81 14.8 0.88 13 REVEILLE PEAX

5  0:19:57 37.647 117.670 .8 8.87 3.1 134 sl 1.17 14.0 ¢.12 9 LIDA WASH
5  1:16:29 37.384  114.973 9.1  3.72 0.3 178 ACI 1.52 ©.83 7.3 0.61 8 DELAMAR NW
5 9:34:33 37.228  117.36% e.5 B8.79 0.8 103 A8l 1.10 1.28 8.9 0.10 13 USEHEBE CRATER
5 14:14:36 36.811 116.458 ©.4 2.31 0.4 $8 ABU -9.16 3.9 0.08 9 TOPOPAH SPRING SW
S 17:29:12 37.674  115.841 0.4 -1.85 0.4 111 A8l 1.19 1.19 9.5 9.85 6 HIKO NE
5 17:31:54 37.875 116.18 0.2 6.26 1.3 115 ACI 1.59 14.7 0.85 12 REVEILLE PEAK .
6 13:18:35 37.848  116.139 ©.9 9.99 1.3 104 ACZ 1.44 20.0 0.15 8 REVEILLE PEAK
7 14:21:40 37.202  116.445 @.4  7.92 0.8 143  ACI 1.33 0.90 11.2 6.86 13 SCRUGHAM PEAK
8 2:58:24 36.872  116.205 1.1 .82 1.1 144 BCl 8.57 3.8 0.05 8 SKULL MIN
8 5:36: 9 37.856 116.128 1.0 0.80+0 1.8 106 BCl 1.48 1.53 19.7 0.15 9 REVEILLE PEAK
8 7:35:31 37.141 $17.336 0.2  ©.23 0.3 107 AC2 1.44 1,35 1.47 15.7 0.08 17 UBEHEBE CRATER
8 9:26:12 37.317 114.992 @.6 5.96  2.0++ 205 AD| 1.86 1.73 16.5 0.08 12 DELAMAR LAKE

P 8 20:41:36 36.854 117.662 ©.8 @.60e¢ 1.5 206 ADI 2.3) 2.28 2.6 23.6 0.12 21 DRY MIN

i 9 14: 5:18 37.849 116.131 e.7 2.3 3.0 105 BCA 1.81 19.5 0.17 12 REVEILLE PEAK
9 14:35:28 36.252  117.470 4.6 4,77+ — 270 CDA 1.61 36.6 0.23 6 PARAMINT BUTTE
9 14:37:11 36.849  117.663 1.3  0.65¢ —- 206 CDA 1.54 23.6 0.11 9 DRY MIN
10 20:58:32 36.594  115.956 0.2 13.46 0.3 168 ACI 0.68 1.2 7.4 0.03 9 MERCURY SW
16 22:19:50 36.732  116.033 0.4 8,73 9.7 144 ACl 1.10 1.13 16.2 0.07 13 CAMP DESERT ROCK
11 11; 4:57 37.507 117.19% 0.4 4.83 7.9 126 CCA 1.60 23.8 6.68 8 GOLOFIELD
12 22:36:29 37.875  116.820 ©.2 7.16 1.3 115 ACl 1.54 1.7¢ 1.8 1.9 14.8 6.85 12 REVEILLE PEAK
12 23:33:14 36.857  116.272 ©.4 -—0.88 9.4 110 ABI 0.78 6.2 9.09 16 STRIPED HILLS
12 23:36: 1 36.659  116.268 0.4 -8.15 0.5 127 ABI 8.72 6.6 ©.06 14 STRIPED HILLS
13 0:17:33 37.872  116.818 9.2  8.27 1.3 114 ABl 1.45 14.4 .04 8 REVEILLE PEAK
14 1: 7:19 37.835  116.147 0.2 2.80 0.5+ 112 ABJ 1.48 9.2 1.2 7.3 0.87 17 TIPPIPAH SPRING
14 1:18:40 37.441 115.817 1.6 7.46 1.5 164 #8Cl 0.92 ©.83 4.9 0,86 7 ALAMO NE
15 11:46:10 37.311 115.312 0.9 9.85 3.5 114 BBl 1.31 1.06 19.3 0.15 9 BADGER SPRING
16 4: 3:46 37.251 117,554 0.3 9.84 0.6 138 AC] 1.01 1.03 8.4 0.08 10 MAGRUDER MTN
16 16:35:35 37.440  117.208 0.3 -~0.91 0.4 136 ACZ 1.44 16.0 0.07 12 STONEWALL PASS
16 19:57:56 37.577 117.488 0.3 0.62 0.5 99 ACl 1.18 15.1 0.07 10 MONTEZUMA PEAK SW
17 6:53: 1 37.341 115.681 0.9 4.49 1.1 160 ACI 1.16 7.7 .04 7 ALAMO SE
17 14:38:51 37.214  114.939 1.8 19.79 2.9 172 &Cl 1.38 22.6 8.09 8 DELAMAR 3 NW
17 18:27:38 37.154  115.793 0.4 10.63 2.8 93 88l 1.81 20.5 0.12 19 PAPOOSE LAKE NE
17 19:20:17 37.205  116.542 ©.3 -0.36 0.4 129 ACZ 1.18 13.0 0.09 14 THIRSTY CANYON NE

S 17 22:14:28 37.312 117.267 @.3  0.42  o.1 65 AAZ 2.28 2.7 2.3 1.5 0.09 24 GOLD POINT

18  4:14:10 37.258 115.156 1.3 8.51 2.5 152 8Cl 1.81 1.89 1.20 10.3 0.11 8 ALAMO

D ()
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DATE - TIME
(ute)

18:19:19
19:28:17
21:19:2¢8
0:29:28
1:27:32
19:14:34

3:19:30
5:32:32
11:41; 4
12:19: 5
3: 5:28
19:39:15%

20:57:58
23: 1:59
23:27:51
8:48:13
14:30:49
21:41:25

6:23: 3
15:35:52
16:27:27
20:41: 4

3:22:25

7:16:14

12: 2:16
20:21:15
21:20:49
12:46:32
21:13:52
20: 2:50

20: 4:35
20:17:44
20:19: 2
20:19:58
21:29:23
21:30:58
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1988 LOCAL HYPOCENTER SUMMARY ~ SCB EARTHQUAKES
STAND STAND A2l QD DEL- RMS N

LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.$.C.S.
(OEG. N) (DEG. W)  H(KM) (KM) Z(KM) (DEG) Mco Wd  MLA MLy MWLe (KM) (SEC) QUADRANGLE
37.445 117.969 0.7 6.56 1.0 241 ADI 1.93 1.6% 1.79 5.9 0.12 16 SOLDIER PASS
37.178 117,404 0.1 -o.08 0.3 tes8 ACZ 1.48 19.0 6.85 19 UBEHEBE CRATER
37.177 117.403 0.3 -o.mn 0.4 117  ACI 1.25 1,14 18.9 0.66 11 UBEHEBE CRATER
36.561 118.463 8.3 9.71 1.1 134 aBl 1.02 14.5 0,85 14 LATHROP WELLS Sw
36.743 115.600 1.0 5.37 2.5 318 B8Ol 1.35 19.6 0.87 14 HEAVENS WELL
37.513 116.530 0.3 7.80 2.0 75 BCA 1.58 23.5 0,04 8 MELLAN
37.337 117.258 0.4 8.46 8.2 176 ACI 1.00 4.0 6.04 9§ GOLD POINT
37.338 117.259 e.s 9.24 0.4 176  AC] .80 4.1 6,05 38 GOLD POINT
35.768 114.838 9.8 11,87 8.8 280 DOZ 1.90 18.7 0,26 7 BOULDER CITY SE
36.624 115.502 0.5 -1,54 9.5 187 ADZ 1.38 28.6 0,10 B8 INDJAN SPRINGS SE
38.777 115.698 . 2.47 — 289 ADZ 1.33 13.6 8.00 4 QUARTZ PEAK SW
37.184 115,085 0.4 1.86 1.3 276 ADI 1.85 1.44 10.8 9.81 7 LOWER PAHRANAGAT LAKE
36,834 116.059 1.0 13.07 9.9 232 BDI 8.59 19.0 0.89 11 CANE SPRING
36.699 116,460 0.4 8.85 9.9 138 aCl 0.62 9.9 0.09 17 LATHROP WELLS W
35,951 114.827 e.8 0.38 1.4 163 ACl 2.42 2.08 7.2 .68 11 BOULDER CITY
37.095 115.137 0.7 1.33 1.2 246 ADI 1.38 9.3 0.07 10 LOWER PAHRANAGAT LAKE Sw
37.38% 115.058 0.5 0.42 0.2 154 ACl 1.36 1.34 1.5 0,08 10 ALAMO NE :
36.082 114,728 8.9 -0.96 0.6 208 ADZ 1.60 18.8 6.85 B8 HOOVER DAM
37.779 115,101 0.4 3.97 3.3 187 BCI 2.19 2.04 1.5 11.7 0.87 10 WHITE RIVER NARROWS
36.953 116.112 1.4 0.3 1.7 162 BCl .77 5.6 0,66 B YUCCA LAKE
37.562 117.210 0.5 7.80 2.7 120 8BCl 1.37 1.49 1.9 21.8 0,10 12 GOLDFIELD
37.043 116.177 0.2 $.00 0.4 132 ABI 1.02 4.7 0.05 13 TIPPIPAH SPRING
37.154 117.356 0.3 -0.68 0.4 161 ACZ 1.15 17.3 0.07 11 UBEHEBE CRATER
36.818 116.159 0.4 9.64 0.3 78 AAL 1.45 1.33 4.3 0.12 19 SKULL MTN
37.179 115.176 0.5 7.3 0.6 140 ACZ 2.34 2.19 1.5 0.12 19 LOWER PAHRANAGAT LAKE Nw
37.513 118.529 0.2 7.¢0 1.6++ 68 ACI 1.55 23.6 0.89 28 MELLAN
36.679 116.083 e.3 9.92 8.9 188 ABI 1.7% 1.64 11.9 0.09 286 CAMP DESERT ROCK
37.561 117.207 0.5 -0.43 @9 120 BCI 1.89 1.88 22.0 0.17 19 GOLDFIELD .
37.858 116.127 0.3 0.00 €.6 187 ACZ 2.18 2.55 2.5 19.7 0.14 26 REVEILLE PEAX
37.515 116.527 9.3 10.86 0.8 S4  ACI 2.49 3.48 2.78 23.6 0.13 48 MELLAN
37.842 116.134 8.4 1.45 1.1 183 ACI 1.98 1.6 19.4 0.05 6 REVEILLE PEAX
37.528 1168.528 0.3  13.31 1.9 80 AB] 1.76 1.37 22.6 0.88 16 MELLAN
37.516 116.531 8.2 10.% 0.9++ 68 ACI 1.93 1.74 23.2 0.09 21 MELLAN
37.513 116.536 0.2 -0.23 9.3 122 ACZ 1.85 1.92 2.00 1.58 2.1 23.2 6.07 14 MELLAN
37.518 116.529 8.2 18.085 0.9++ 55 ACl 2.12 2.40 2,27 2.2 23.4 0.09 30 MELLAN
37.517 116.538 0.2  10.94 0.6 122 ACl 1.69 1.69 1.47 22.7 0.06 15 MELLAN
37.514 116.535 8.2 -0.69 0.4 67 ACZ 1.58 23.1 0.09 20 MELLAN
37.518 116.530 0.2 8.30 1.44¢ 54 ACI 2.26 2,27 2.26 2.3 23.3 0.88 28 MELLAN
37.858 118.128 6.5 -0.77 0.8 187 BCl 1.97 2.2 19.8 0.15 19 REVEILLE PEAX
36.818 116.281 0.6 3.64 2.1 188 8B} 0.60 5.9 0.17 14 JACKASS FLATS
37.200 115.159 2.% 5.47 4.5+ 194 CDI 1.12 4.3 0.10 & LOWER PAHRANAGAT LAKE Nw
37.563 117.2086 0.7 ©.00¢s 1.4 121  BCl 1.53 1.82 21.9 .18 15 GOLDFIELD - poss. expl.
36.622 116.2519 0.3 6.09 1.4 125 ACZ 1.62 1.13 13.5 0.07 17 LATHROP WELLS SE
37.745 114.584 0.8 8.67 1.4 290 ADI 1.10 20.5 0.83 & CHIEF MIN
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u:""i::| 1988 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

Wm" STAND STAND AZI QQD DEL- RMS N

Hurinin DATE = TIME LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 12S MAGNITUDE ESTIMATES MIN RES. PH, U.S.G.S.

— (utc) (DEG. N) (DEG. W) H(KM) (KM)  Z(KM) (DEG) Mco Md  MLh  MLv Mic (KM) (SEC)  QUADRANGLE

T

" NOV 1 7:44:57 37.515  116.529 0.2 -0.84 0.4 68 ACZ 1.65 23.4 0.07 18 MELLAN

1 11: 8:38 37.245 115157 1.8 4.38 8.3 155 CCl 1.62 1.18 8.9 0.14 8 LONER PAHRANAGAT LAKE MW
2 8:31:17 J7.410 117,438 8.5 5.48 0.8 107 AB} 1.65 1,23 6.4 0.11 13 LIOA
2 7:15:31 37.413  117.433 9.8 4.8¢ 1.3 {67 B8l 0.80 1.08 6.6 015 14 LIDA
2 10:56:2% 37.344  117.249 9.3 0.08 0.2 70 AAl 1.52 4.8 0.68 18 SCOTTYS JUNCTION SW
2 17:19:58 37.315  116.527 6.2 B8.66 1.2 89 ACI 1.82 1.88 23.6 0.06 20 MELLAN
2 18:46:36 37.684  115.137 0.7 0.94 1.3 86 BCZ 1.58 12.5 0.16 12 FOSSIL PEAK
2 19:11:55 37.426  117.430 8.5 B8.47 0.8 178 ACZ 1.02 6.3 0.08 16 LIDA
3 8:28:32 37.e38  116.235 0.2 L.69 0.4 62 AAl .93 6.0 0.67 24 BUCKBOARD MESA
4 5:28:58 37.271 115.048 3.5 11.83 3.7 191 coZ 1.2 1.1 15.1 8.07 5 ALAMO SE
4 5:56: 4 36.906 117.582 9.7 4.85 7.2 190 CDI 1.48 1.47 19.3 8.15 18 DRY MTN
4 21:59:11 37.501 115.310 0.5 .52 0.7 127 ACZ 1.22 19.9 0.69 9 MT IRISH
5 5:17:56 37.514  116.531 0.3  9.67 1.5+ 75 ACI 1.23 1.20 23.4 8.07 11 MELLAN
5 20:29:22 36.103  114.673 2.8 -1.02 1.4 222 BOZ 1.64 21.4 .14 7 HOOVER DAN
6 15:18:28 35.924  114.833 1.9  4.44 2.7 189 BOI 2.37 1.96 2.38 2.2% 7.6 ©.14 15 BOULDER CITY
7 19:38:18 37.131  117.375 0.4  7.94 1.0 171 ACI 1.10 14.8 ©.10 15 UBEHEBE CRATER
8 2:26:35 37.519 118533 0.3 11.09  1.1++ 68 ACI 1.55 1.5 22.9 0.09 20 MELLAN
9 1:21:59 37.864 116.132 0.3 -0.18 0.6 108 ACl 1.84 2.21 2.12 2.9 20.3 0.14 23 REVEILLE PEAX
9 8:18:54¢ 37.854 116.137 0.5 -0.19 0.8 106 ACI 1.68 2.1 20.3 0.14 14 REVEILLE PEAK
9 14:11:16 J37.776 115.099 0.4 .21 0.9 188 ACZ 1.86 1.60 1.48 1.7 12.1 0.09 10 WHITE RIVER NARROWS
9 15: 8:35 37.785 115.186 8.2  6.37  ©.9+ 145 ACI 1.33 1.21 11.3 0.04 9 WHITE RIVER NARROWS

’5 9 21:21:57 J37.854 116.129 0.8 9.00¢¢ 1.8 186 BC! 1.67 19.7 0.15 12 REVEILLE PEAK
(v 10 7: 2:39 J37.207 116.539 0.1 -0.15 e.2 131 ACZ 1.34 1.09 13.0 0.05 19 THIRSTY CANYON NE
10 10: 5:32 J37.858 116,131 0.4 -0.15 e.8 106  ACI 1.80 1.82 19.9 0.14 18 REVEILLE PEAX
11 1:19:56 37.860  116.134 0.4 -9.37 9.7 187 ACI 1.83 2.81 2.20 2.18 2.3 20.4 8.14 19 REVEILLE PEAK
1 6: 7:42 36.760 115.975 1.7 9.12 2.8 224 802 1.15 1.2 11.0 0.19 12 FRENCHMWAN FLAT
14 15: 1:29 37.178  117.381 0.2  8.50 6.6 113 ACl 1.50 1.46 1.68 17.5 0.06 22 UBEHEBE CRATER
15 16:20:47 J37.863 117,451 e.5 1.75 1.3 153 ACA 1.29 11.7 0.03 7 UBEHEBE CRATER
15 23:47:39 36.549  116.211 0.3 6.38 1.4 93 ACI 1.50 1.32 1.1 15.4 0.8 22 SPECTER RANGE SW
16 ©9:47:19 J38.545 116.217 e.1 6.72 8.7 176 ACl 1.31 1.060 1.4 15.5 0.04 21 SPECTER RANGE SW
16  4:27: 5 37.516 116,528 0.2  8.79 1.1+ 69 ACI 2.0 1.86 2.13 2.4 23.4 0.7 27 MELLAN
186 11:20:14 J37.877 116.129 0.8 0.80¢0 1.5 111 6CI 1.54 21.2 0.17 13 REVEILLE PEAX
186 16:22:11 37.875 118.127 0.9 -0.5% 1.6 118 ACZ 1.51 20.9 0.12 9 REVEILLE PEAX
16 21:47:51 37.881  116.022 .8  5.45 3.3+ 190 BOI 1.87 2.04 15.5 8.18 9 REVEILLE PEAX
17 5: 7: 5 J37.848 116,136 8.1 5.25 1.8 183 AC] 1.51 19.4 0.01 6 REVEILLE PEAX
17 16:13:13 37.050  117.464 ©.7 ©0.85 1.0 187 ACZ 1.56 11.9 6.15 13 UBEHEBE CRATER
17 18:29: 2 37.878  116.126 1.1 -1.42 1.9 111 BCZ 1.41 21.0 .12 7 REVEILLE PEAK
17 19:43:31 36.215  114.975 2.2 -1.54 2.4 176 BCZ 1.5 36.3 0.21 7 FRENCHMAN MTH
17 20: 3:19 37.304 116.33@ 0.7 1.66 8.7 293 AD] 1.66 1.65 1.20 10.06 9.04 11 DEAD HORSE FLAT
18 8:55: 5 37.855 116.132 3.4 -0.69 ©.7 106 ACI 2.14 2.34 2.19 19.8 0.13 16 REVEILLE PEAK
18 20:29:38 36.928 116.558 6.2 10.74 0.6 126 ABI 1.56 0.98 8.6 €.04 12 BARE MIN
18 20:29:48 36.930 116.555 .2 11,00 0.4 44 AAl 2.25 1.8 1.9 8.7 0.68 27 BARE MIN
18 20:31:26 36.925 116.547 0.3 11.19 0.3 203 AD] 1.56 0.82 8.0 8.05 18 BARE MIN
18 20:32:24 36.928 118.550 0.2 12.23 0.5 49  AA] 2,12 2.8 2.83 2.12 8.2 9.08 38 BARE MIN
e 16 - N
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g 1988 LOCAL MYPOCENTER SUMMARY — SGB EARTHQUAKES
UL .
' ” STAND STAND AZ!  0QQ0 DEL- RMS N
i DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR  GAP 125 MAGN!TUDE ESTIMATES M(N RES. PH. U.S.G.S.
Wonwni {utc) (DEG. N) (DEG. W) H{KM)  (KM) Z(KM) (DEG) Mca Md  MLh  MLv MLc (KM) (SEC) QUADRANGLE
L NOV 18 20:33:46 36.927  1186.556 @.2 11.93 @.5 83 vy 1.40 9.6 0.04 18 BARE MIN
i 18 20:35:53 36.931 116.558 0.2 10.45 9.5 85 AAl 1.68 1.8% 8.9 0.06 23 BARE MIN
Hoena 18 20:39:35 36.928 116.555 @.2 11,77 0.4+ 83 Al 1.60 1.30 8.5 6.05 22 BARE MTN
: 18 23:23:42 35.946 114833 .8 .28 1.1 169 ACl 2.11 2.4 7.5 0.88 13 BOULDER CITY
19 20:26:13 36.884 115.966 3.5 @.,49 2.6 296 coZ 0.85 9.5 0.12 8 PLUTONIWM VALLEY
N 20 8:59:57 37.411 117.444 0.5  5.44 1.4+ 91 ABI 1.78 1.70 5.9 6.13 20 LIDA
L31)
Wl 20 9:2:7 37.417 117.437 .9 6.18 9.9 180 ADI 0.94 6.1 6,09 9 LIDA
Jvkw 20 10:43:55 37.847 117.467 ©.5 5.48 2.8 158 BCI 1.89 2.07 1.7 12.0 8.12 14 UBEHEBE CRATER
g 20 19:30:18 37.792 115.136 1.2 5.38 5.0 165 BCI 1.01 11.6 0.12 8 SEAMAN WASH
. 21 7:53:12 36.624  118.338 0.3  4.96 .4 104 ASI 1.08 1.08 2.4 0.09 26 LATHROP WELLS SE
[ 21 8; 7: 6 37.278 117.567 0.7 5.96 1.5 1486  ACI 8.94 0.73 1.4 8.7 0.11 10 MAGRUDER MTN
22 7:31:13 37.049 117.463 0.4 538 2.3 147 BCl 1.97 2.48 2.05 11.7 0.11 19 UBEHEBE CRATER
25 8: 3:49 36.830 116.697 ©.2 ©0.ee 0.4 99 ABl 0.64 7.3 .07 17 BARE MTN
25 17: 3:12 37.410 117.430 ©.4 0,58 0.8 68 ABZ 8.83 1.13 7.0 9.13 14 LIDA
25 19:44:12 37.199 115.869 0.9  8.01 1.5 239 ADI 1.84 11.1 0.08 9 LOWER PAHRANAGAT LAKE
26  4; 4:60 36.825 116.654 0.3 9.14 8.9 124 ABl 1.32 1.01 10.7 0.068 18 CANE SPRING
27 2:35: 8 37.104 115.105 1.2 -0.47 1.3 204 B8Ol 1.5t 1.73 1.68 16.2 0.14 11 LOWER PAHRANAGAT LAKE SE
27 8:25:58 37.403 114.698 1.1 s.16 7.6 248 CDI 1.08 1.490 22.8 0,01 5 SLIDY WIN
27 15: 3:47 37.854 116.142 0.0 ©.82 —— 194 ADZ 1.08 20.6 8.00 5 REVEILLE PEAK
27 19:35:39 J7.265 117.696 0.4 -8.89 8.6 160 ACI 2.52 2.87 5.7 0.15 30 MAGRUDER MTN
27 22:36:53 37.264 117.694 0.3 -6.11 0.4++ 160  ACI 2.44 2.65 2.85 5.5 6.13 34 MAGRUDER MTN
- 28 3:59:44 37.391 114.629 5.8 -1.e2 5.1 265 002 1.7 25.7 6.11 6 SLIDY MIN
o 28 9:43:51 35.753 115.541 8.3 ©0.85 9.8 95 ACl 2.21 2.07 2.10 2.1 24.9 0.14 26 TIM SPRING
& 28 20:47:31 37.832 114.825 .8 2.9 3.5 238 B0l 0.79 22.1 0.87 6 DEADMAN SPRING SE
29 10:28:19 J37.86% 116.134 0.4 -0.2¢ 0.6 107 ACI 1.88 20.4 0.12 16 REVEILLE PEAX
29 15:34:26 37.068 117.464 0.5  ©0.71 8.7 156 ACl 1.3% 12.5 0.11 11 UBEHEBE CRATER
29 19: 6: 2 J37.0480 117.473 ©.5 -t.ee 2.1 16@ BCZ 2.36 2.57 12.2 0.14 20 UBEHEBE CRATER
38 4:44:43 36.779 116,680 0.5 1.49 1.2 95 ABZ 1.71 1.50 1.6 5.2 .13 17 BARE MIN
30 8: 3:19 36.772 116.675 0.3 1.77 6.8 98 ABl 1.76 1.22 1.2 5.1 8,06 15 BARE MIN
30 19:; 4:10 37.234 117.864 1.6 8.6 4.9 230 CDA 1.46 19.3 0.34 5 WAUCOBA SPRING
DEC 1 18:12:10 37.768 115.819 1.3 1.28 2.6 157 BCZ 1.61 1.40 1.25 13.4 .09 8 WHITE RIVER NARROWS
2 9:50:20 37.064 117.456 0.5 9,18 8.7 154 ACZ 1.15 12.9 .11 11 UBEHEBE CRATER
3 6:21:17 36.655 115.808 0.7 18.74 9.5 23 ADI 1.17 4.3 0,06 11 MERCURY NE
3 23: 9:30 37.005 116.245 8.3 5.36 0.5 83 ABIl 1.69 1.38 1.7 3.9 0.07 19 TIPPIPAH SPRING
4  4:17:54 37.088 116.192 1.1 4.81 1.6 215 801 1.36 0.94 6.5 ©.10 12 TIPPIPAH SPRING
4 4:39:46 37.128 117.956 1.2 7.8 4.2 241 BOI 1.75 1.55 1.80 1.9 29.8 ©.15 17 WAUCOBA SPRING
4 9: 8: 1 J38.198 115.994 2.2  ©.eees 1.7 258 B0l 1.48 42.1 0.18 7 QUINN CANYON RANGE
S5  1:54:20 36.945 117.65 @.6 7.ee 2.8y 188 B0l 8.79 1.46 20.3 6.12 15 DRY MIN
§ 8:31:33 37.366 114.868 1.4 -0.88 1.9 209 BO2 1.3 16.8 6.07 6 GREGERSON BASIN
S 14:44: 3 36.605 116.958 9.2  9.43 8.7 90 A8l 1.e1 16.1 ©.08 15 CHLORIDE CLIFF
5 20:44:17 37.34% 114.841 8.3 5.79 1.5++ 221 ADI 1.4 1.69 1.61 20.0 .04 10 GREGERSON BASIN
5 20:50:27 37.328 117.228 @.4 -0.56 ©.3 133 ABl 1.68 1.34 1.57 1.8 4.0 0.11 18 SCOTIYS JUNCTION SW
8 16:17:14 36.758 116.130 ©.3  7.5¢ ©.7 117 ABI 1.59 1.11 1.3 11.0 0.86 14 SKULL MTN
8 16:33:35 37.128 117.318 ©.3 6,68 8.9 182 ACl 1.29 1.25 14.6 8.06 11 UBEHEBE CRATER
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- STAND STAND AZI QU0 DEL- RMS §N
it DATE ~ TIME  LATITUDE LONGITUDE ERROR OEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
o (ute) (DEG. N) (DEG. W) H(KM) (KM)  Z(KM) (DEG) Mca Md MLh MLy MLc (KM) (SEC) QUADRANGLE
HULIAL
i~ DEC 8 23:57: 8 37.866  116.126 .3 -0.77 0.5 113 ACI 1.73 1.76 20.2 0.06 10 REVEILLE PEAK
" 9 15:23:31 37.868  116.123 9.5 -8.71 @.9 189 ACI 1.87 20.1 0,88 9 REVEILLE PEAX
" 10 9: 0:12 36.097  117.468 —  2.10 — 278 ADA 1.97 72.5 0.08 4 MATURANGO
o 10 12:47:47 37.380  115.664 1.3  B.32 1.7 161 BCA 2.44 16.9 0.16 12 BALD MIN
["no 10 13:13:40 37.219  115.864 1.2 9.21 2.6 143 BCA 2.03 13.8 0.15 10 PAPOOSE LAKE NE
e ‘ 11 21: 3:44 37.164  114.944 0.5 12.49 9.8 251 ADl 2.13 1.56 21.6 9.06 9 DELAMAR 3 NW
Yulnn
R 12 4:13:29 37.058  117.458  ©.5 0.28 0.7 155 ACl 1.48 11.9 0.10 10 UBEHEBE CRATER
LA 12 20: 6:24 35.820 116.866 2.2 7.0 1.8 276 BOI 1.93 16.0 0.26 10 WINGATE WASH
L 13 10: 9:19 37,249  114.936 4.9 11.47 6.5 213 €Ol 1.26 1.02 18.2 0.13 7 DELAMAR 3 Nw
iR 13 12:13:26 37.271  115.e88 0.5 7.97 1.2 202 ADI 1.00 1.27 15.5 .85 7 ALAMO SE
' 13 12:25:52 37.274  115.83 1.8 8.37 3.3 202 80l 1.06 15.3 0,83 S ALAMO SE
15 8:24:23 37.236  117.486 0.3 -0.47 0.4 104 AC2 1.32 1.6 14.2 0.08 10 UBEHEBE CRATER
15 10:359:33 36.873  115.814 0.4  ©0.98  ©0.8++ 121 ACl 1.73 1.75 19.9 0.13 24 FRENCHMAN LAKE SE
15 11: 8: 5 36,870  115.789 2.3 10.34 2.3 273 BOI 0.98 19.6 0.04 7 FRENCHMAN LAKE SE
15 16:52:29 37.423  116.776 1.4 -0.97 1.7 248 B0l 1.04 18.9 .85 7 TOLICHA PEAK
16 4:20:36 36.819  117.519 0.5 1.79 .8 204 ADI 1.05 10.3 .87 14 DRY MIN
16 10:59:46 37.448  117.832 0.7 9.44 1.1+ 116 ABl 1.98 2.15 7.1 ©.13 20 SOLDIER PASS
16 16:58:48 37.393  117.486 8.6 5.5 1.7 102 ABA 1.82 5.4 0.12 9 LIDA
17 8:15:33 37.882  116.815 0.3 8.9 0.5 117 ACZ 2.8 2.10 2.2 15.3 0.11 18 REVEILLE PEAX
17 13: 7: 7 36.883  114.464 4.8  4.02¢ —— 253 COA 1.79 75.0 0.32 10 ¢seQUAD. NOT LISTEDese
— 17 20:12:42 36.702  116.315 0.2 8.34 0.3 107 A8l 0.93 0.9 5.9 0.67 20 STRIPED HILLS
5 18 2:11:15 37.384  116.686 ©.3 7.49 0.8 69 ABl 1.25 1.62 11,4 ©.11 19 WHEELBARROW PEAK NE
v 18 5:20:23 37.788  115.283 0.7 1.76 2.8 113 BC! 1.06 12.2 .11 8
18 9:39:54 36.843  115.909 0.4 0.00 0.7 91 ACl 1.74 1.28 1.27 16.3 .13 23 FRENCHMAN FLAT
18 20:26:48 35.884  114.824 8.6 -0.69 10.8 311 DDI 2.23 75.3 ©.17 12 BOULDER CITY
18 20:26:59 36.476  115.263 3.9 -8.26 5.4 169 DCZ 1.80 9.8 1.80 12 CORN CREEK SPRINGS
19 5:50:16 37.849  116.139 0.5 -1.26 ©.8 105 ACI 1.48 1.77 1.91 20.1 .12 12 REVEILLE PEAK
19 9:13:42 37.164  115.569 0.4 4.89 6.9 113 CCl 1.80 1.48 26.1 .10 14 FALLOUT HILLS NE
19 21:13:58 37.210  117.845 0.8 0.17 0.8 208 ADZ 1.28 1.36 17.8 0.10 12 WAUCOBA SPRING
20 8:18:40 37.248  114.951 .8 18.23 1.3 222 ADI 2.00 1.71 19.7 ©.12 11 DELAMAR 3 Nw
20 17:22:38 36.675  117.207 ©.4 B8.86 ©.7 82 AAl 1.41 7.1 0.09 15 STOVEPIPE WELLS
20 20:58:33 37.311  114.828 0.2  3.26¢ — 230 CDZ 1.37 1.61 1.44 22.4 .01 6 GREGERSON BASIN
21 19:30:47 37.191  116.206 .7 <-1.19 .8 87 BCI 1.92 1.40 1.2 10.8 0.18 15 RAINIER MESA
22 15:53: 2 37.189  116.218 0.4 -0.25 1.5+ 87 ACI 1.98 2.42 2.8 10.5 0.14 26 RAINIER MESA
22 18:51:16 37.889 115,985 9.6 -0.864 1.8 119 ACZ 1.88 1.92 1.79 1.89 1.9 15.2 .14 14
23 11:7: 9 37.014  116.222 ©.3  1.72 0.5 73 AAZ 2.18 1.6 1.67 2.6 0.10 31 TIPPIPAH SPRING
‘23 .21:27:31 37,208  117.368 0.3  7.21 1.1 181 ABI 1.43 1.39 1.50 1.66 14.3 0.12 19 UBEMEBE CRATER
24 23:38:39 37.281  117.498 0.3 -0.72 0.5 91 ACI 1.73 1.60 1.5 "14.2 0.09 16 GOLD POINT SW
25 1: 9:20 37.215  115.871 0.4 5.7 2.2+ 113  BCI 1.42 15.8 0.18 14 PAPOOSE LAKE NE
25  4:11:32 36.968  116.736 8.4  1.94 0.6 236 ADZ e.81 15.1 0.85 8 BARE MTN
26 21: 0:43 37.361  115.236 ©.4 S.11 4.2 96 BCl 2.37 1.89 1.63 17.1 0.11 12 ALAWD
26 22:29:38 37.364 115.246 0.3 8.01 0.6 98 ACZ 2.06 2.83 1.84 17.4 0.9 13 ALAD
27 4: 9:45 37.278  117.499 0.4 -1.25 @.7 92 ACI 1.60 1.78 14.0 6.12 17 GOLD POINT SW
27 7: 0:33 36.972 116,178 ©.2  2.28  @.4 144 ACl 1.56 1.02 6.4 0.05 15 MINE MTN
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'nmum
| STAND STAND AZl 0Q0 DEL~ RMS N
. " DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Womnuiin (utC) (DEG. N) (DEG. W) H(KN)  (K0d) Z(xM) (DEG) Mco Md  MLh MLy Mic (kM) (SEC) QUADRANGLE
WHHNI
- DEC 27 14:36:30 37.388 115,114 0.6 1.64 1.5 125 ABZ 1.68 1.68 1.58 6.0 0.07 7 ALAMO NE
P 27 17:25:45 38,728 115.992 1.0 11.23 1.1 152 ACI 0.89 8.0 0,07 8 MERCURY
i 27 19:50:53 36.434 114,508 0.7 -0.37 0.9 225 ADI 2.0 2.13 58.7 0.67 11 MIOOY PEAX
27 23:35: 3 37.882 116,125 0.4 ~-1.38 9.6 112 ACZ 1.48 1.65 21.3 0.12 13 REVEILLE PEAX
27 23:54:40 37.884 116.121 8.4 0.4 9.6 112 ACI 1.47 21.1 0,07 10 REVEILLE PEAX
28  €:19:25 37.442 115.473 1.3 13. 5.2 166 cC8l 1.19 1.5 23.9 0.12 7 CRESCENT RESERVOIR
28 12:56:17 J7.268 114.538 1.0 5.10 2.6+ 238 BOZ 2.40 2.69 42.3 0.12 13 ELGIN
29  3:38:45 37.379 15.111 8.2 2.23 9.4 138 ACI 1.99 2.20 2.00 2.0 6.1 0.83 18 ALAMO NE
20 B8:20:54 J7.128 117.341 8.8 9.99 1.2 199 ADI 1.29 1.19 14.3 9.09 13 UBEHEBE CRATER
29 22:13:59 37.182 117.923 0.8 -0.89 0.9 223 ADl 2.7 1.76 2.12 25.2 ©.08 12 WAUCOBA SPRING
30 1:40: 2 36.789 116.255 0.3 5.01 0.8 72  ABl 1.17 0.84 5.3 0.09 18 JACKASS FLATS
38 1:59:54 36.71% 116.452 8.3 7.40 0.7 174 ACl 1.27 8.74 8.9 0.87 19 LATHROP WELLS MW
39 11:50:13 36.78%5 116.256 0.4 5.90 0.8 115 ABI 1.28 0.83 4.9 0.10 15 JACKASS FLATS
30 16:38:53 J37.399 115.119 0.4 0.79 0.5+ 153 ACI 1.4 6.1 8.06 7 ALAMO NE
3o 19:35:55 35.921  114.842 0.7 0.7} 0.8 191 ADI 2.42 2.58 2.6 7.8 0.08 18 BOULDER CITY
31 12:16:48 37.856 118,138 0.4 0.48 0.6 114 ACI 1.60 19.8 .11 13 REVEILLE PEAK
0.9 -0.54 9.9 194 ADI 1.38 26.2 0.12

31 21:40: 4 37.088 117.380

10 UBEMEBE CRATER
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Y 1989 LOCAL HYPOCENTER SUMMARY - SG8 EARTHQUAKES.
"
ool STAND STAND AZI  0QD DEL- RMS N
oy DATE - TIME  LATITUDE LONGITUDE ERROR OEPTH ERROR GAP = 125 MAGN TUDE ESTIMATES MIN RES. PH. U.S.G.S.
o (utc) (DEG. N) (DEG. w)  H(04) (1)  2(10d) (DEG) Meo  Md  MLh MLy Mic (KM) (SEC) QUADRANGLE
HEPW
Fnmnel JAN 1 @: 4:39 37.161  117.559 0.5 11.45 0.6+ 198 ADI 1.60 1.7 11.1 9.89 17 LAST CHANCE RANGE
- 1 8.12.36 37.153  117.559  ©.5 11.e3 0.9 202 ADl 1.36 1.58 1.81 1.69 11.7 .09 14 LAST CHANCE RANGE
- n 1 9:27:20 37.484  117.e18 6.7 9.49 0.8 150 ACZ 1.43 1.57 1.61 29.4 9.14 14 SCOTTYS JUNCTION NE
e x 1 17:42:43 37.280  117.495 6.4 -1.31 0.7 119 ACZ .39 1,28 1.49 14.4 9.10 11 GOLD POINT Sw
. 2 7:12:50 35.924  114.843 — .80 — 212 ADZ 1.59 7.9 6.03 3 BOULDER CITY
o 2 9:28:59 37.884 118,025 0.8  1.7% 1.7 191 ADZ 1.64 1.84 15.9 9.12 10 REVEILLE PEAX
!llhl‘
-l 3 7:33:15 37.e72  115.758 ©.3 2,88 2.3 188 BCZ 2.77 1.99 2.22 2.6 27.0 9.13 31 PAPOOSE LAKE SE
. 3 21:39:12 37.273  114.574 1.8 -1.82 1.4 279 BOZ 1.37 1.38 39.7 €.87 9 ELGIN
+ 10:22:486 37.691  115.197 6.6 3.76 2.2 1 B8l 1.11 0.98 7.4 0.08 9 FOSSIL PEAX
4 11:50:23 37.799  115.124 1.8 .20 — 143 CCZ 1.17 10.4 9.15 9 WHITE RIVER NARROWS
4 16: ©:20 37.864 116,139 8.5  0.00es 0.8 107 ACZ 1.82 21.6¢ ©.14 14 REVEILLE PEAX
s 2:53:19 35.897 116.942 1.9  7.0es — 267 (DI 1.83 1.9 86.9 0.14 10 WINGATE WASH
5 $: 3:52 J37.113 115.161 0.5 2.94 1.9 146 ACZ 1.B9 2.18 1.97 6.6 9.12 17 LOWER PAHRANAGAT LAXKE
5 6:34. 9 37.857 116.128 9.6 .75 0.9 107 &Cl 1.56 19.7 0.18 14 REVEILLE PEAX
5 17. 9:42 37.267  115.429 8.7  0.00.¢ 8.9 142 ACZ 1.33 1.50 1.47 24.1 0.09 8 CUTLER RESERVOIR
6 14:40:60 37.856  116.133 1.2 3.22¢ — 108 CCA 2.14 20.0 0.19 B REVEILLE PEAK
& 15: B:14 37.704  115.203 8.6 5.88 1.8 193 ACI 1.34 1.49 1.32 7.2 0.69 11 FOSSIL PEAK
6 15: 1: 6 37.855  116.136 1.8  8.00ee 1.8 106 ACZ 1.8 20.2 .13 8 REVEILLE PEAX
6 18:26:39 37.849 116.142 0.2 4.42 3.9 104 BCZ 1.37 20.4 0.02 7 REVEILLE PEAK
P 7 11: 8:18 37.455  118.959 .3 -e.66 6.6 82 AZ 1.74 1.75 1.9 30.4 0.13 22 TOLICHA PEAK
2 7 17:38: 8 37.364  117.198 6.2 -6.51 0.2 84 A3 1.37 8.8 0.08 20 SCOTTYS JUNCTION SW
7 19+ 1:40 37.365 117.197 0.3 -8.59 .3 123 ABZ 1.08 8.9 9.06 12 SCOTTYS JUNCTION SW
7 21:27:49 37.864 116.130 0.2 -8.29 0.3 188 Al 2.85 1.80 20.3 ©.06 15 REVEILLE PEAX
7 21:31:45 37.862 116,126 0.3 -9.85 8.5 111 ACZ 1.67 19.9 0.97 9 REVEILLE PEAX
7 21:32:13 37.860 116,132 .7 .13 1.0 112 Acl 1.44 20.2 0.12 7 REVEILLE PEAK
8 7:37:22 37.415 14717 1.4 8.5 5.2 242 (DI 1.39 21.3 0.66 7 SLIDY MTN
8 23:33: 3 37.820 115.816 1.1 622 1.6 170 BCZ 1.31 13.2 0.18 19
9 s: 8:22 36.320 115,124 6.5 7,22 6.9 141 Bl 3.45 19.9 9.17 32 VALLEY
9 10:20:41 37.295 117.489 9.4 -1.35 8.9 85 ACZ 1.33 13.4 0.07 8 GOLD POINT SW
9 10:57:25 37.864  116.126 6.4 -0.82 6.8 108 ACZ 1.63 1.94 20.9 0.12 15 REVEILLE PEAK
9 14:13:45 37.864 116,129 ©.2 8.3 0.4 108 ACZ 2.51 2.72 20.3 .08 23 REVEILLE PEAX
9 14:34:39 37.864 116.128 0.2 =-1.e5 8.3 111 AZ 1.67 26.2 6.67 14 REVEILLE PEAX
9 19: 4:57 37.846 116,132 8.4 0.98 6.5 112 ACZ 1.57 19.4 0.08 7 REVEILLE PEAX
9 21:11:55 37.889  116.132 .5 -8.21 1.6 112 ACZ 1.82 20.2 0.10 9 REVEILLE PEAK
9 21:15:24 37.863 116,138 ©.3 -0.87 0.5 111 ACZ 1.79 2.1 20.2 0.68 12 REVEILLE PEAK
9 23: 7:50 37.858  116.128 0.7  0.0dss 1.1 107 ACZ 1.63 19.8 0.13 18 REVEILLE PEAX
9 23:13:10 37.858 116,134 0.5  0.00ee 0.8 112 ACZ 1.83 20.3 0.09 10 REVEILLE PEAX
10 2:39:28 37.639 116.6e8 0.2 18.89 0.8 61 ABI 1.79 1.84 1.8 15.9 6.87 26 THIRSTY CANYON SE
18  5:15:39 37.863 116.128 ©.8 -1.51 1.3 111 ACZ 1.62 20.1 9.68 6 REVEILLE PEAX
19 12:28:53 37.864  116.126 0.2 -0.53 6.3 108 ACZ 1.76 1.95 20.0 9,08 14 REVEILLE PEAX
19 12:50:22 37.863  116.124 0.6 -6.56 1.0 163 ACZ 1.54 19.9 0.87 7 REVEILLE PEAK
18 17:50:15 37.863  116.130 0.5 -0.93 0.6 175 ACZ 1.58 20.3 0.03 & REVEILLE PEAX
10 19:10:42 37.849  116.142 0.1 0.8¢ 8.2 151 ACZ 1.7 20.3 9.02 7 REVEILLE PEAX
10 23:20:13 37.856  116.133 0.6  6.eees 0.8 106 ACZ 1.34 20.8 0.11 8 REVEILLE PEAK
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Hogm 1989  LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES
] n
W | STAND STAND AZI QOO DEL- RMS #N )
T DATE ~ TIME LATITUDE LONGITUDE ERROR OEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
L (ute) (DEG. N) (DEG. W)  H(xM) (XM) 2(xM) (DEG) Mco Md  MLh MLy MLe (KXM) (SEC) QUADRANGLE
HHIHH,
Wl JAN 11 4:48:54 36.670 116.079 2.3 12.00 1.5 199 BO2 0.94 10.6 0.20 10 CAMP DESERT ROCK
iy 11 15:25: 6 37,365 115.213 0.7 4.73 7.6 102 cCC2 1.33 1.18 15.0 0.12 8 ALAWO
" 12 3:48:11 37.862 116.130 0.7 -9.99 1.1 187  ACZ 1.82 20.2 0.14 9 REVEILLE PEAK
12 12:38:42 37.470 115.420 0.4 -0.89 0.7 96  ACZ 1.59 1,61 25.3 0.18 11 CRESCENT RESERVOIR
- 12 16:24:20 36.654 116,237 0.5 4“2 6.5 248 ADZ 1.81 0.91 9.2 .04 15 SPECTER RANGE NW
s 12 22: 3:33 35.722 115.554 5.6 2.13¢ — 224 DOJ 2.12 €8.4 0.20 5 CLARK MIN
i
N 13 7:28:28 37.218 115.083 1.4 13.22 0.9 204 BDI 1.27 1.24 10.8 0.82 6 LOWER PAHRANAGAT LAKE
m---.."| 13 9:18:17 37.243 114.831 0.7 10.84 1.4 244 ADI 1.49 26.7 0.64 & DELAMAR 3 NE
N 13 9:16:21 37.408 115.052 9.6 0.80¢0 2.8 96 B2 e.85 0.2 2,27 68 ALAMO NE
Fn 13 17: 7:10 37.322 114,828 0.8 5.10 4.8 228 BOZ 1.32 1.4 21.9 9.05 7 GRECERSON BASIN
" 13 21:35:53 37.865 116,128 0.5 0.00es 1.8 113 ACZ 1.8% 43.8 ©.08 7 REVEILLE PEAX
14 15:27: 8 37.114 117.158 0.2 0.88 0.4 103 ACZ 1.89 1.53 1.65 1.6 18.1 0.11 26 BONNIE CLAIRE SW
14 18:48: 8 37.110 117.159 0.4 4.57 5.0 104 ©BCZ 1.87 1.33 18.0 0,09 12 BONNIE CLAIRE SW
14 19:18:15 37.258 115.042 0.4 2.83 2.5 152 BCZ 2.35 2.51 16.3 0.11 19 ALAMO SE
14 22:52:43 37.27% 114.995 0.5 0.04 0.6 204 ADZ 1.37 1.10 15.5 0.64 7 DELAMAR LAKE
14 23: 8:48 37.288 115.018 0.3 6.16 0.94+ 154 ACZ 2.23 2.59 2.7 13.8 0.87 17 ALAO SE
14 23: B:58 37.283 115.017 0.5 8.72 0.8 195 ADI 1,58 1.47 14.1 0.68 9 ALAMO SE
14 23:12: 9 37.288 115,025 .5 8.50 6.9 152 ACI 1.97 1.7 13.4 9.07 13 ALANO SE
15  3:41: 6 37.252 115.039 0.5 7.3 1.4 200 AD] 2.04 1.76 1.77 16.1 0.88 11 ALAMO SE
s 15 4:37: 8 37.28% 115.030 0.3 18.89 0.3+ 188 ADZ 1.34 1.37 1.6 12.5 0.02 8 ALAMO SE
© 15 5: 1: 7 38.714 116.215 0.3 1.60 1.2 90  ABZ 1.02 6.0 0,12 19 SPECTER RANGE NW
15 6: 5:35 37.258 115.037 0.5 5.48 2.2 171 BCI 2.44 2,21 2.3 16.5 0.11 16 ALAMO SE
15 7:19: 2 36.413 114,833 0.6 ~1.90 0.6 183 ADZ 1.85 31.0 0.12 13 DRY LAKE
15 7:27:47 37.285 115,015 0.5 9.07 0.8 195 ADI 1.77 1.25 13.9 0.5 8 ALAMO SE
15 19:38:21 36.754 115.920 0.3 0.84 0.5 155 AC2 1.83 11.0 0.68 19 FRENCHMAN FLAT
16 8:52:19 37.857 116.130 8.2 0.40 0.4 107 aC2 1.74 19.9 0.88 17 REVEILLE PEAK
17 10:34:28 37.86% 118.129 0.3 -0.87 0.5 188 ACZ 2.40 2.42 2.74 2.4 20.4 0.11 26 REVEILLE PEAK .
17 12:18:18 37.862 116.132 0.4 -8.23 0.7 107 ACI 1.97 2.18 20.3 0.12 15 REVEILLE PEAX
17 14:28:10 37.863 116.128 0.3 -9.58 0.5 111 ACZ 1.86 1.78 20.2 6.9 12 REVEILLE PEAK
17 16:41:37 37.183 117,385 0.2 7.7% 8.7 118 ACU 1,75 1.58 1.8 18.5 0.07 19 UBEHEBE CRATER
17 16:47:37 37.162 117.388 0.2 B.21 0.8 119 ACl 1.78 1.93 2.0 18.4 0.08 21 UBEHEBE CRATER
17 21:22:18 37.338 114,666 2.6 -1.02 1.7 260 BO2 2.3 1.80 1.81 1.9 30.6 0.10 B8 ELGIN SW
18 0:20:51 37.897 116,124 8.7 -1.39 1.8 115 ACZ 1.73 1.58 22.3 0.13 9 REVEILLE PEAX
18 3:14:43 37.249 115,042 0.8 10,97 1.4 201 AD] 1.40 15.7 8.808 6 LOWER PAHRANAGAT LAXE
18 14:29:39 38.951 116,728 8.2 0.5 0.2 125 AC2 0.87 19.4 0,05 18 BARE MTN
19  6: 7:31 38.324 115,113 0.4 -0.91 0.8 142 ACZ 1.79 1.7 20.6 0,89 14 VALLEY
19 7:42:55 37.285 114..846 1.2 4,82 9.1 232 cD2 1.27 22.6 0,85 7 GREGERSON BASIN
19 7:43:27 37.208 116.397 0.9  5.88 1.8 151  ACA 0.98 6.6 0.08 8 SCRUGHAM PEAX
19 23:37:38 37.395 117.228 0.3  0.42 0.5 79 ACZ 1.21 1.27 16.8 0.89 20 STONEWALL PASS .
20 3:15:58 37.114 117.160 0.4 6.84 2.4 105 BCl 1.86 1.28 1.58 18.4 0.10 19 BONNIE CLAIRE Sw .
20 5:20: 7 35.914 114.839 Z.2 1.06 3.5 198 BDZ 2.20 2,15 2.28 7.8 6.15 12 BOULDER CITY
20 18: 1: 1 37.118 117.155 8.3 1.69 1.6 183 ACZ 1.87 1.40 2.0 18.2 0.89 22 BONNIE CLAIRE Sw
20 13:18:47 36.998 117.550 0.8 2.96 2.4 183 BODZ 1.51 1.74 18.1 6.12 22 DRY MIN
20 21:15:35 37.116 117.155 0.4 -0.68 0.5 81  ACZ 0.47 0.62 18.3 6.18 12 BONNIE CLAIRE SW
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: DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
B (ute) (DEG. N) (DEG. W) H(KkM) (xM)  Z(xM) (DEG) Mcg  Md  MLh MLy MLc (KM) (SEC) QUADRANGLE
T JAN 20 22:26:23 37.748 115,041 0.7 4.21 5.7 138 CcZ 0.91 14.9 0.12 8 HIKO NE
21 4: B:24 37.740 115,045 0.2 -0.46 0.3 127 ACZ 1.12 0.89 13.7 9.83 8 HIKO NE
21 23:55:38 37.3%0 117.773 6.9 6.5 3.0 135 B8l 1.76 1,74 12.5 0.19 14 SOLDIER PASS
N 22 11:39:50 37.883  116.129 0.7 -0.89 1.1 112 Be2 1.61 21.5 0.17 13 REVEILLE PEAX
T 22 12:52:14 37.085 115,523 .3 1,27 2.6 147 BCZ 1.65 1.75 1,66 31.3 0.07 17 SOUTHEASTERN MINE
B g 23 17:52:17 37.3%6  117.229 8.2 -9.% 0.3 125 ACZ 1.24 10.9 9.06 20 STONERALL PASS
wn, § 24 9:31:34 37.633 115.871 0.4 2,14 1.1 109 ACZ 0.74 12.0 .07 8 HIKO NE
W o 25 17:36:34 38.759  1i6.537 4.4 22,47 8.7 141 D¢l 1.01 6.8 1.72 9 BARE MIN
L 26 @: 1:28 37.424 114.31) 1.6 8.80 1,1 246 BOl 2.77 2.69 2.8 42.6 9.12 17 eeeQUAD, NOT LISTEDs
26 3:42:41 36.745  116.198 8.2  9.25 0.4 115 ABZ 1.1l 0.75 6.7 0.08 17 SPECTER RANGE MW
26 14:19: 1 36.098  114.639 1.5  3.1te —— 231 DI 2.02 2.11 22.2 9.87 6 HOOVER DAM
26 17:47:52 37.114  117.155 8.3  4.38 3.9 90 BC2 111 1,24 18.2 0.68 15 BONNIE CLAIRE Sw
26 17:52:33 37.114  117.154 8.2  9.65 0.3 9t ACZ 1.6} 1.21 1.35 18.1 0.68 18 BONNIE CLAIRE Sw
26 17:53:15 37.111 117.159 0.4 4,40 5.0 184 BC2 0.49 0.81 18.1 0.66 8 BONNIE CLAIRE Sw
27 22:12:10 37.438 114,095 2.1 9.73 2.5 294 BOI 2.37 1.74 1.85 59.8 0.67 7 eeeQUAD. NOT LISTEDe
28 1: 2:40 36.887 116.814 8.5 0.20e — B85 CCA 2.18 19.4 0.10 11 BULLFROG
28 16:47:11 36.766  115.554 0.8 5.85 5.0 146 BCA 1.82 24.2 0.10 11 TIM SPRING
29 5:16:38 37.11% 117.911 1.1 -@.e6 1.1 257 B0 1.45 27.1 8,18 190 WAUCOBA SPRING
29 15:21:35 37.048 116,838 0.4 ©0.89 0.4 188 ADZ 1.08 13.0 0.07 12 YUCCA FLAT
5 29 18:55:36 36.562 116.819 1.2 7.60 4.5 23 802 0.77 16.9 0.11 12 BIG DUNE
o 30 9:30:23 37.398 117.23¢  @8.2 =-1.80 0.2 125 ACZ 0.93 1.10 10.9 .88 21 STONEWALL PASS
31 16: 7:17 37.253 116,364 8.2 -0.1s 9.3 45 ABZ 2.35 211 2.35 2.8 5.6 0.09 37 DEAD HORSE FLAT
31 18:22:%0 36.701 116,115  ©.2  9.53 8.3 137 acZ .67 14.5 ©.06 12 CAMP DESERT ROCK
31 22: 9:16 36.964 115.606 ©.4  0.80ss 0.7 120 ACZ V.71 1.83 35.1 8.13 25 QUARTZ PEAX
FEB 1 3:27:34 36.715  115.519 0.9 12.85 3.2 206 B0l 1.34 1.53 44.3 €.15 13 HEAVENS WELL
1 3:28:25 36.733  115.545  @.7  0.80es 1.1 154 ACZ 1.12 24.1 0,12 8 HEAVENS WELL
1 15:33:18 37.530 114,838 1.3  6.24 1.4 206 802 0.77 12.2 0,08 6 CHOKECHERRY MTN
1 18:37: 9 37.457 115,482 0.6  0.00e¢ 1.1 8 BCZ 1.59 1.34 1.50 22.2 0,18 12 CRESCENT RESERVDIR
1 18:44: 8 36.456 114,488 1.0 ~-1.33 1.6 228 BOZ 1.87 1.99 60.7 0.14 11 eeeQUAD. NOT LISTEDe
3 17:2%:30 38.720  116.137 0.3  1.42 1.0 186 ACZ 1.48 1.20 1.5 12.3 0.10 18 SPECTER RANGE NW
5 8:9:17 37.13 115.752 1.5  4.78¢ — 163 CC2 1.44 22.6 0.12 10 PAPOOSE LAKE NE
5 10: 8:23 36.918  116.770 1.3 0.99 1.1 203 802 1.24 18.5 0.66 13 BULLFROG
5 15: 1:22 36.814 115.831 8.3 0.8 1.2 167 ACZ 1.54 13.5 0.07 14 FRENCHMAN LAKE SE
5 19:57:46 36.915  116.767 0.1 0.69 0.2 151 ACZ 1.35 0.89 18,1 0,04 19 BULLFROG
S 21: 7:28 37.2%  118.343 1.5 1.5¢ 3.5 278 B0l 1.88 2.15 43.2 @,13 13 eesQUAD. NOT LISTEDs
5§ 22:21:28 37.863  116.132 9.4 -8.92 0.7 108 ACZ 1.83 20.5 8.12 13 REVEILLE PEAX
6 ©0:42:18 37.267 115.894 0.4 9.58 6.8 177 AC] 2.12 1.56 13.7 0.66 11 ALAMO SE
&  9:16:57 37.159 117.637 .4 9.7 0.7 170 Al] 1.38 8.2 6.10 15 LAST CHANCE RANGE
& 15:23:58 36.869 116.120 .3  1.94 0.8 109 ABZ 1.29 e.79 4.8 6.11 18 CANE SPRING
6 19:28:52 386.366 114.938 0.6  2.81 s.¢ 176 BOI 1.63 25.2 0,83 S DRY LAKE
7 11:29:18 37.%04  114.237 1.4  4.99 1.6 283 80Z 2.37 2.42 2.3 45.7 0.10 10 ¢eeQUAD. NOT LISTEDs
7 22:18: 6 36.389  115.817 0.4 -0.24 0.7 124 AC2 1.72 1.39 1.52 21.3 .10 19 MT STIRLING
7 22:51:28 37.624 114,310 0.8 19.17 0.7 311 ADI 2.te 1.79 37.8 0,03 & eeeQUAD. NOT LISTEDs
B 6:44:49 37.529 118,406 2.3  2.,84s — 312 DO} 1.83 45.6 0.15 9 +eeQUAD. NOT LISTEDs

() () (
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L o DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Rt (urc) (DEG. N) (DEG. W) H(x) (KM) Z(1d) (DEG) Mco Md MLAM MLy MLc (xM) (SEC) QUADRANGLE
Hrnmsa® FEB 9 5:15:43 36.866 117.481 6.4 0.99 0.5 182 ADZ 1.52 1,76 1.44 9.6 0.11 21 TIN MIN
9 16:17: 9 36.710  116.453 0.2 7.91 .6 121 ABZ 1.68 1.23 8.9 0.89 27 LATHROP WELLS MW
L 9 16:17:34 36.713 116.447 8.1 19.10 0.2 127 ABZ 0.88 8.8 0.01 9 LATHROP WELLS Nw
9 16:18:10 36.709 116.454 0.2 7.62 0.7 138 ABZ 1.29 e.76 9.0 0.06 15 LATHROP WELLS Mw
i 9 16:18:46 38.709 116.451 0.2 7.28 8.8 130 ABZ 1.25 0.85 1.4 9.0 0.07 18 LATHROP WELLS M
I""“ "I 9 16:20:17 36,709 116.453 0.2 7.29 0.7+ %21  ABZ 1.6% 1.12 9.6 0.08 27 LATHROP WELLS Nw
L)
", "‘". 9 18:54: 1 38.068 117.686 1.7 5.95 1.6 2456 BOI 1.59 40.6 0.18 11 DEVILS GATE
R 10 2:49: 2 37.519 116.536 0.4 1.7 1.3+ 111 A8l 1,79 1.31 22.7 0.10 15 MELLAN
,"""u.."| 10 14:48:38 37.268 118.107 2.9 11.08 4.4 275  cD1 1.60 25.0 0.17 9 *0eQUAD. NOT LISTEDe
- 11 18:14: 0 36.101 114.673 1.0 -1.95 1.6 214 BDZ 2.20 2.32 21.3 0.18 15 HOOVER DAM
- 12 5:15:51 37.204 115,124 1.9 4.63 $.0 197 BOZ 1.39 6.8 0.14 7 LOWER PAHRANAGAT LAKE
12 13:30:48 37.115 117,158 0.3 1.51 1.4 91 ACZ 1.73 1.18 18.2 0.28 16 DONNIE CLAIRE SW
13 2:12:15 35.793 115.209 1.5 -0.12 6.8 223 Ol 1.8 1.76 43.3 9.12 17 SLOAN
13 17: 3:18 35.887 116,541 3.3 15.19 4.9 268 CD] 1.54 43.6 0.19 18 CONFIDENCE HILLS
13 21:34:51 36.805 116,015 0.2 -8.37 0.4 104 ACZ 1.98 1.88 14,6 0.10 33 CANE SPRING
14 13:43:37 37.237 115.031 1.2 2.1 5.4 209 ODI 0.76 0.94 15,9 0.08 8 LOWER PAHRANAGAT LAKE
14 22: 7:47 37.092 115.261 0.5 6.07 1.8 161 ACl 1.50 1.88 1.4 18.7 0.08 11 DESERT HILLS SE -
15 7:34:51 37.229 114,984 9.8 0.95 8.8 222 ADZ 1.0 1.17 19.2 0.07 7 DELAMAR 3 MW
15 11: 8:41 36,704 118,307 0.2 0.80 0.4 62 ABZ 1.43 2.32 1.1 5.3 0.09 27 STRIPED HILLS
- 16 0:25:586 36.078 115,421 0.2 -1.13 0.3 189 ADZ 1.62 52.9 0.05 10 BLUE DIAMOND
o 16 4:24: 7 37.183 117.024 0.2 18.09 8.7 168 ACl 1.58 1.08 22.4 0.08 21 BONNIE CLAIRE
17  8:16:32 36,488 117.019 0.5 11.2% 9.7 93 68! 1.96 1.71 7.5 0.18 27 DAIGRANT CANYON
17 16:47:18 37.264 115.097 0.2 9.94 0.4 177 ACI 1.29 13.3 0.63 9 ALAMO SE
18 15: B:55 37,643 114,813 5.1 0.94 4.1 312 001 1.73 1.20 11.7 0.10 7 CHIEF MTN
19 15: 6:20 37.712 114.839 1.8 -9.54 1.6 280 B0Z 1.72 1.46 14.7 .09 6 CALIENTE Mw
19 16:52:36 36,601 115,544 0.6 9.00¢0 0.9 120 ACZ 1.48 23.8 0.14 9 HEAVENS WELL
20 0:27: 7 37.118 114,900 8.7 14.38 0.8++ 160 ACI 2.52 1.9 2.01 26.2 .12 17 DELAMAR 3 SW
20 12:33:31 37.118 117.324 0.5 1.72 1.8 148 ACZ 1.28 13.4 0.11 14 UBEHEBE CRATER
21 9:33:37 36.666 115.682 0.2 2.11 1.5 104 ACZ 2.23 4.58 11.9 6.08 27 INDIAN SPRINGS NW
21 1:35:41 36,684 116.383 0.4 9.59. 0.2 198 ADZ 0.77 o.69 4.4 0.08 15 LATHROP WELLS Mw
21 3: 2:24 36.798 115.830 9.2 2.38 0.3 147 aACZ 1.13 15.5 0.05 18 FRENCHMAN FLAT
21 13:41:37 37.258 118.144 1.8 -0.48 1.4 255 B0} t.90 1.8% 28.2 0.13 17 oseQUAD. NOT LISTEDe
21 18:57:27 35.784 116.575 2.7 -1.18 1.6 287 cCo02 1.54 34.5 0.17 10 CONFIDENCE HILLS
23 2:25:28 38.670 115.809 0.4 -1.81 0.9 168 ABZ 1.69 1.01 1.89 2.8 0.10 13 MERCURY NE
23 2:26:17 36.6878 115,809 9.7 -0.83 8.7 159 ACZ 1.27 1.7 ©.86 10 MERCURY NE
23 4:12: 7 35.862 115,383 9.8 -9.63 8.6 210 ADZ 1.33 54.0 0.68 10 GOODSPRINGS
23 7:12:41 36.671 115.811 1.1 -1.8% 1.4 190 802 8.88 0.9% 13.5 0.16 14 MERCURY -NE
23 9:47:52 35.738 116,568 3.9 2.89 8.4 272 C02 1.64 37.1 9.23 11 LEACH LAXE
23 18:22:21 37.257 116.373 0.4 -0.83 0.4 97 ABZ 1.3 1.64 ©.90 6.5 0.09 11 DEAD HORSE FLAT
24 3:54: @ 37.281 115.858 2.2 -o.92 1.9 192 80l 1.20 0.95 15.3 0.11 8 ALAMO SE
24 10: 5:24 36.758 118.271 8.4 2.91 8.3 117  ABZ 1.t8 0.78 1.7 0.09 17 JACKASS FLATS
24 18: 8:58 36.758 116,272 0.3 2.70 0.4 I3 AAZ 1.19 1.8 6.10 21 JACKASS FLATS
25 13:42:14 37.333 114.846 0.7 2.92 2.3 213 B0l 2.4¢ 2.41 2.8 19.9 0.12 20 GREGERSON BASIN
25 13:46:57 37.345 114.880 8.6 1.97 1.3 215 ADZ 1.58 18.2 0,068 9 GREGERSON BASIN
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DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Koo (utc) (DEG. N) (DEC. W)  H(KMd) (kM) Z(KM) (DEG) Mca Md  MLA MLy Mlc (KM) (SEC) QUADRANGLE
Do FEB 25 15: 4: @ 37.345  114.859 0.5 1.99 1.1 216 ADZ .96 18.3 ©.06 9 GREGERSON BASIN
25 15:10:55 37.346 114.860 8.5 1.77 1.2 215  AD2 1.11 18.2 0.88 9 GREGERSON BASIN
S ey, 25 15:34:34 37.336 114.857 1.0 3.91 9.6 218 CDI 1.64 1.69 18.8 #.15 10 CREGERSON BASIN
[ 25 15:35:13 37.345 114.855 1.8 1.49 4.4 272 BOZ 1.18 18.7 0.85 7 GREGERSON BASIN
e 25 15:35:44 37.341 114.858 0.6 4.09 5.5 217 CDl 1.81 1.73 18.5 0.66 8 GREGERSON BASIN
"'-.I::' 25 16:39: 1 37.33% 114.858 0.4 2.30 0.9 217 ADZ 1,74 1.73 18.6 0.05 9 CREGERSON BASIN
25 17:18:55 37.336 114.852 8.5 1.88 1.04 219  ADZ 2.13 2.48 2.7 19.3 0.07 13 GREGERSON BASIN
25 17:31:57 37.344 114.8%8 0.5 1.84 1.1 218 ADZ 0.88 18.5 0.85 B8 GREGERSON BASIN
25 19:42: 8 37.342 114.856 0.5 1.70 1.0 217  AD! 1.3% 18.7 0.85 9 GREGERSON BASIN
25 19:59:44 J37.340 114.857 0.5 2.04 1.0 217 AD2 1.3 1.5 18.7 0.65 9 GREGERSON BASIN
25 20:44:43 37.348 114,860 8.5 1.84 1.2 215 ADZ 6.93 18.2 6.65 8 GREGERSON BASIN
25 21: 1: 0 37.344 114.858 0.5 1.96 1.8 216 ADZ 1.45 1.18 18.4 0.85 9 GREGERSON BASIN
26 0:95:30 37.343 114.855 0.5 1.85 1.6 217 ADI 1.58 1.38 1.7 18.7 0.85 9 CREGERSON BASIN
26 7:59:42 35.898 115.388 3.8 0.02 3.1 285 CDA 2.1 73.8 8.14 14 COODSPRINGS
26 13:57:42 35,926 116.953 1.9 7.20 2.3 267 BDA 1.8) 8.8 0.12 B8 WINGATE WASH
26 14: 8:19 35.912 116.951 1.1 7.40 1.1 274 BDA 1.58 9.5 0.05 €& WINGATE WASH
26 19:11:44 38.778 116.270 6.2 -9.089 8.2 91  ABZ 1.85 1,19 6.61 3.9 0.86 15 JACKASS FLATS
27  3:47:28 36.979 118.139 0.2 6.32 8.7 95 ABZ 0.81 8.6 0.85 11 NINE MTN
27 16: S5: 7 37.245 115.021 0.4 0.16 8.4 208 ADZ 2.10 1.39 17.0 0.05 13 LOWER PAHRANAGAT LAKE
o 27 16:34:46 37.236 115,009 0.4 9.98 8.4 214 ADZ 1.40 0.78 1.5 17.5 0.03 7 LOWER PAHRANAGAT LAKE
N 28 9:26:54 37.233 115,057 1.1 6.58 3.5 225 B0l 1.20 1.47 13.8 0.87 6 LOWER PAHRANAGAT LAXKE
28 7:24:34 37.342 114,857 0.4 1.65 1.8 217 ADZ 1.23 18.8 ©.03 7 GREGERSON BASIN
28  7:50:27 37.176 117.462 0.4 5.84 2.4 139 BCl 0.89 ©.86 17.5 ©.10 12 UBEHEBE CRATER
28 16: 7:38 37.00% 117.600 e.8 0.68 1.9 183 ADZ 1.05 1.19 22.8 0.12 12 LAST CHANCE RANGE
MAR 1 9:34:17 37.3%9 114.867 1.0 6.31 1.6 302 80l 1.34 17.9 0.87 9 CREGERSON BASIN
1 13:18:42 37.259 117.694 8.2 .09 8.1 181 ADZ 1.25 1.28 5.2 0.95 21 MACRUDER WTN
2 1:58: 8 36.894 116.810 0.4 -~t1.28 1.7 69 BCZ 2.19 2.17 2.7 19.8 8.18 26 BULLFROG
2 10:17: 1 35.907 116.953 0.9 7.59 1.1 207 AD! 2.28 2.3 10.0 8.11 20 WINGATE WASH
2 14:49:48 35.909 116.949 0.6 8.62 0.7 269 ADA 9.5 0.04 7 WINGATE WASH
2 14:50:14 35.911 116.953 1.1 8.e8 0.8 269 BOZ 1.94 9.8 0.07 9 WINGATE WASH
2 14:50:17  35.913 116.947 1.8 7.55 2.9 268 BOZ 1.83 1.92 39.3 8.07 & WINGATE WASH
2 14:54:42 35.883 118.959 1.4 9.63 1.2 268 801 2.40 2.64 2.6 12.2 0.16 22 WINGATE WASH
2 14:54:42 35.915 118.945 2.4 9.27 1.3 268 BOA 2.47 8.9 0.85 6 WINGATE WASH
2 23:31:37 37.11% 117,157 0.2 0.50 0.4 B7 ACZ 2.4% 2.17 2.15 2.2 18.3 0.10 32 BONNIE CLAIRE SW
4 14:53:17 37.028 116.916 8.3 -8.11 6.4 109 ACZ 2.40 1.16 11.8 0.08 12 SPRINGOALE
4 23:16:359 37.1%8 118,215 .3  3.83 2.1 127 BCZ 0.95 12.0 0.09 13 RAINIER MESA
S 22:31:13 37.014 116.380  @.2 8.30 8.3 73 AAl 1,56 1.21 2.5 0.86 27 TIMBER MTN
S 22:58: 3 37.012 116.385  ©.2 7.27 0.4 83 A2 0.68 2.6 0.05 13 TIMBER MIN
5 23: 1: 3 36.000 114,822 6.8 -1.95 1.7 153 ACZ 2.13 2.02 2.83 19.6 0.10 14 BOULDER BEACH
6 2:40:58 37.019 116.387 0.3 8.78 0.3 147 ACZ 0.74 1.8 0.05 18 TIMBER MIN
6 2:47:49 37.014 116,384 8.2 7.72 8.3 88 AAZ 1.44 0.84 2.3 0.65 18 TIMBER MTN
6  3:11:25 . 37.052 116.38) 9.2 8.52 0.4 73 AAZ 1.62 1.44 2.7 6.08 33 TIMBER MTN
6 3:27:59 37.e15 116.380 0.2 8.0 8.3 73 AAZ 1.47 1.08 2.3 0.05 22 TIMBER MTN
8§ 3:39:19 37.e14 118.381 8.1 8.01 0.2 73 AAZ 1.30 1.38 0.99 2.4 0.84 23 TIMBER MIN
\ > x;
)
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Homukin (uTC) (DEG. N) (DEG. W)  H(XM) (KM) Z()d) (DEG) Mco Md MLh  MLv MlLc (kM) (SEC) QUADRANG
B MAR 6 7:25; 4 37.013  116.384 e.2  B.13 8.3 107 ABZ 1.22 0.83 2.5 0.987 21 TIMBER MTN
6 18:58:30 37.908  1(6.137 9.5 -0.67 8.9 1186 BCZ 1.60 24.0 0.15 14 REVEILLE PEAX
L S 20: 9:25 37.339 114.846 6.6 ©0.32 0.7 220 ADZ 1.47 1.44 19.6 0.68 10 GREGERSON BASIN
7 4:28:34 37.858  114.996 9.8 7.21 1.2 237 AD2 0.97 7.5 0.07 7 WHEATGRASS SPRING
" 7 11: 4:27 37.706 115811 9.4 6.68 9.9 129 ABI 1.13 8.9 0.06 9 HIKO NE
RN 7 18: 8: 6 37.906 116.136 0.4 ©9.35 6.7 18 BCl 1.65 1.96 2.2 23.7 .15 18 REVEILLE PEAK
L 8 6:32:24 37.013  116.380 6.2 B.49 0.3 73 AAZ 1.00 2.6 6.67 21 TIMBER MTN
- B 19: 5:36 37.905  116.141 0.5 -1.83 1.0 115 ACZ 1.89 23.9 0.13 11 REVEILLE PEAK
I | 9 11:17:52 37.868 116.138 9.5 2,71 7.0 188 CCA 2.32 21.2 0.11 9 REVEILLE PEAX
e 10 4:35:44 36.807 116,008 6.2 0.45 0.4 126 ACZ 1.69 1.14 1.47 14.6 0.07 21 CANE SPRING
LU 10 14:38:41 36.822 116.245 0.7  5.42 1.8 135 ABZ 1.28 0.88 7.6 8.13 14 SKULL MTN
11 1: 4:45 37.148  116.664 ©.8 —~1.85 0.7 148 ACZ 1.57 1.65 7.8 0.14 12 OAX SPRING
11 12:21:46 37.879  116.809 8.7 7.4 4.3 118 BCA 2.88 14.8 0.16 13 REVEILLE PEAX
12 B:53:48 38.394  118.482 1.9 -0.85 1.7+ 285 B0Z 2.15 18.0 6.06 18 *seQUAD, NOT LISTEDs
13 4:33: 2 37.112 117158 8.2 0.7 0.3 90 ACZ 1.76 1.48 1.52 18.8 ©.87 24 BONNIE CLAIRE SW
13 18:50:47 37.926  116.181 1.4 -8.21 1.3 184 BOZ 1.40 23.4 0.11 7 REVEILLE PEAK
14 1:853: 8 36.404  116.573 0.2 -8.94 0.4 54 ACZ 1.89 1.23 13.8 0.88 23 RYAN
14 6:34:32 37.260 115.067 1.8 6,58 2.8 189 BOZ 1.12 0.88 14.7 6.87 7 ALAMO SE
14 18:51:58 36.465  114.483 1.4 =113 1.2 240 BOZ 2.08 60.0 0,17 10 20eQUAD. NOT LISTEDe
- 14 23:17:46 37.241  115.003 6.4 .26 0.3 238 ADI 1.67 0.89 18.2 6.01 & LOWER PAHRANAGAT LAKE
= 14 23:18:48 37.254 115,836 0.4 4,93 2,0 200 BOZ 2.5 2.22 16.4 0,07 12 ALAMO SE
14 23:23:18 37.335 115,168 14.1 24.98¢ — 191 DOl 1.52 1.87 9.4 0.17 5 ALAMO SE
15 2:34:42 35.689 116.170 0.2  4.92 1.4 99 AC2 0.73 10.9 0.88 18 SPECTER RANGE W
15 3:44:28 37.250 115,037 0.8 4.51 3.0 202 EBDZ 1.8 1.89 16.1 9.64 8 ALAMO SE
15 5: 8:39 37.244 115,018 6.2 3.8%¢ — 209 DOZ 1.07 1.08 17.2 0.68 5 LOWER PAHRANAGAT LAKE
15 5:18: 6 37.248 115.620 0.8 ©0.79 0.8 208 ADZ 1.48 0.84 17.1 6.07 8 LONER PAHRANAGAT LAKE
15 5:10:39 37.254¢ 115.044 0.4 0.88 0.5 198 ADI 2.14 1.40 15.9 0,05 18 ALAMO SE
15  S5:14:39 37.251  115.24 8.5 -9.83 0.3 205 ADZ 1.54 1.3 17.1 0.84 B8 ALANO SE
15 5:15:47 37.238  115.083 3.4  4.07» — 215 (D2 1.21 1.47 18.0 0.10 6 LOWER PAHRANAGAT LAKE
15  5:23: 4 37.253 115,823 0.4 ©0.55 0.5 198 ADZ 2.16 1.92 17.3 .05 12 ALAMO SE
15 6:13:22 37.249  115.832 .6 4.5 2.3 204 BOZ 1.75 1.40 16.4 6.07 11 LOWER PAHRANAGAT LAKE
15 7:88: 3 37.333  115.258 1.1 ©.61 9.7 238 BOZ 1.08 19.3 0.10 7 BADGER SPRING
15  8:34:39 37.249 115.829 0.6 4.62 1.8 205 ADZ 2.02 1.44 16.7 0.67 11 LOWER PAHRANAGAT LAK®
15 9:59:21 37.242  115.821 1.7 7.89 3.0 209 BDZ 1.58 16.8 0.68 7 LOWER PAHRANAGAT LAKE
15 12:58:23 37.249  115.827 1.0 2.99 4.2 205 BOZ 1.9 1.41 16.8 0.88 9 LOWER PAHRANAGAT LAKE
15 16:37:11 36.914 117.654 9.8 5.94 63 199 CDOI 1.62 1.73 25.2 .15 14 DRY MTN
15 18:20:14 37.244  115.008 0.3 0.42 0.4 212 ADI 1.5 18.1 0.02 7 LOWER PAHRANAGAT LAKE
15 19: 9:55 37.251  115.021 0.4 -0.89 0.4 208 ADI 1.49 1.85 17.3 0.03 9 ALAMO SE
15 19:11:24 37.241 115.085 o.1 ©.706 0.1 213 ADZ 1.24 1.59 9.95 18.1 6.01 7 LOWER PAHRANAGAT LAKE
15 19:44:11 37.266 115.894 4.3 B.62 4.6 178 CCU 1.15 13.6 6.1 6 ALAMO SE
1S 21:44: 0 37.245  115.29 1.3 9,57 1.8 208 B0 1.67 16.4 0.88 O LOWER PAHRANAGAT LAXE
15 22:22:22 37.2%9  115.633 @.6 4,33 2,2 203 ©DZ 1.92 0.77 1.34 16.4 0.85 9 ALAMO SE
16 @:35: 7 37.247 115.825 2.5 7.20 2.6 229 B0 1.41 ©.78 16.8 6.06 7 LOWER PAHRANAGAT LAKE
16 2: 6:18 37.248  115.817 0.4 -9.52 0.2 231 ADI 1.32 1.34 17.5 0.91 & LOWER PAHRANAGAT IAKE
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o DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP  12S MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
Hime (utc) (DEG. N) (DEG. W)  H(KM) (KM) Z(xa) (DEG) Mco Md  MLh MLy MLc (KkM) (SEC) QUADRANGLE
MAR 18  4:17:27 37.309 115.178 1.4  8.50 1.0 206 BOZ 1.67 1.37 1.3% 14.6 8.11 6 ALAD
N 16 4:28:29 37.247 115,026 1.2 4.95 2.6 229 801 1.78 1.34 16.7 .08 9 LOWER PAHRANAGAT LAKE
Huu 18 5:13:38 37.255 115.061 2.4 9.47 3.5 193 BV 1.42 1.42 14.7 4,06 S ALAMO SE
ha g 16 7:56:52 37.299 115.178  11.3 7.0 — 205 00l 1.38 1.33 14.5 0,12 6 ALAD
) 18 8:13:58 37.252 115.034 1.4 0.16 1.6 202 BDI 1.58 16.4 0.87 7 ALAMO SE
o | 16 8:14:46 37.260 115,862 4.2 11.24 4.0 191 COU 1.41 15.1 6.12 & ALAMO SE
o, | 18 11:368:59 37.241 115.011 1.1 042 0.9 212 BOZ 1.35 1.74 ©6.9% 17.6 6,08 7 LOWER PAHRANAGAT LAKE
16 12: 9: 6 37.25¢ 115,029 0.5 -9.89 0.4 203 ADZ 1.8 1.87 1.2% 16.9 0.03 8 ALAMO SE
16 14:34:60 37.254 115,046 2.7 8.7 4.2 198 CDZ 1.9 1.91 15.7 0.89 7 ALAMO SE
16 14:48:24 37,2486  115.034 0.8 5.72 1.9 204 ADZ 1.85 1.45 16.1 0.069 12 LOWER PAHRANAGAT uxe
16 16: 9:55 37.242  115.83 3.0  4.3¢ 11.7 236 (0l 1.26 18.3 0,10 7 LOWER PAHRANAGAT LAXE
18 21: 4:33 37.248 115.828 9.5 -9.88 0.5 205 ADZ 1.68 1.13 16.7 9.03 8 LOWER PAHRANAGAT LAXE
17 1:36:28 37.238  115.ee8 0.9  1.77 1.7 214 ADZ 1.65 1.04 17.7 0.85 7 LOWER PAHRANAGAT LAKE
17 4: 2:27 37.e09 115.978 0.9  2.4@ 1.4 228  ADZ 1.44 1.19 10.9 0,88 17 PAIUTE RIDGE
17 6: 3:47 37,250 115.031 3.6 4.81e — 204 CDU 1.32 16.6 0.07 S ALAMO SE
17 16: 7:33 37.022 116.525 9.2 9.20 0.7 102 ABZ 1.32 1.09 12.4 9.635 20 THIRSTY CANYON SE
17 17:46:40 37.253 115.832 2.2 -0.77 1.3 225 BOZ 1.83 16.7 0.87 6 ALAMO SE
17 17:54:10 37.249 115.024 1.4 8.44 2.0 206 BOI 17.0 9.08 B8 LOWER PAHRANAGAT LAKE
17 18:43:55 37.115 117.367 0.3 6.17 1.1 112 ACI 1.5 1.54 1.58 13.0 6.08 20 UBEHEBE CRATER
= 17 22:25:25 37.242 115.808 8.3  6.14 8.3 212 ADZ 1.38 17.9 0.02 7 LOWER PAHRANAGAT LAKE
w 18 2: 4:35 37.241 115,809 0.9  6.87 1.5 213 ADZ 1.79 1.34 17.8 €.18 11 LOWER PAHRANAGAT LAKE
18 3:54:15 37.248 115.023 1.1  0.47 ©.9 207 BOI 1.5 1.56 16.9 0.08 9 LOWER PAHRANAGAT LAKE
18 5:50:35 37.150 116.067 0.5 -1.12 0.5 125 A8 1.55 7.0 0.08 13 OAK SPRING
18 22:25:58 37.240 115,017 1.2 4.03 7.2 211 C0Z 1.49 1.4 17.0 0.05 7 LOWER PAHRANAGAT LAKE
19 0: 1:19 36.983 116.714 0.2 0.60 ©.3 B7 ACZ 1.52 1.41 18.2 0.88 23 BARE MIN
19 20:28:21 37.341 116.793 9.2  6.33 1.1 186 ACZ 1.84 1.76 1.60 14.6 9.05 24 TOLICHA PEAK
21 12:38:40 37.074 116.228 8.3 7.76 0.8 114 ABZ 0.09 4.1 0.08 16 TIPPIPAH SPRING
21 23: 7:39 37.115 117.362 0.3 ©0.13 8.4 111 ACZ 1.78 1.78 13.0 0.09 23 UBEHEBE CRATER
22 12:20:21 37.106 115.193 0.7 2.186 8.8 194 ADZ 1.48 1.41 7.0 8.07 9 LOWER PAHRANAGAT LAKE
22 17:40: 7 38.497 114,400 2.5 -1.02 1.7 28y c02 2.06 €8.1 0.10 8 eesQUAD. NOT LISTEDe
22 18:29:60 35.952 115,221 1.5 ©.80ee 1.8 187 BOZ 2.03 42.2 0.13 11 SLOAN
23 8:31:34 37.440 114,508 2.8 -1.54 2.2 291 CDZ 1,70 1.71 1.74 27.5 0.66 9 ELIGN NE
23 21:39:59  37.343 116,795 9.2 98.58 0.3 1806 ACZ 1.53 1.46 1,42 14.8 0.87 22 TOLICHA PEAK
24 1:12:14  36.486 116.932 8.3  6.83 1.6 64 ACl 1.6% 1.78 18.3 8.88 25 FURNACE CREEX
24 6:54: 7 37.162 117.386 8.2 8.16 ©.7 118 ACI 1.77 1.80 2.2 18.4 0.88 27 UBEHEBE CRATER
24 8:57:52 37.162 117.382 0.3 7.23 1.6 118  AC2 0.73 ©.86 0.9 18.4 0,87 12 UBEHEBE CRATER
24 6:57:52 37.856 117.475 4.0 19.71 3.1 198 (07 8.71 1.00 13.1 0,27 8 UBEHEBE CRATER
24 10: 5:16 37.163 117.334 0.2 7.24 0.9 119 AC] 6.89 0.90 18.5 0.07 14 UBEHEBE CRATER
24 16:12:15 37.162 117,383 0.2 6.91 0.6 {31 Al 1.0 1.0 18.4 0,04 14 UBEHEBE CRATER
24 23:44:15 37.508 114,632 1,2 -1.02 6.8 293 BOZ 1.73 1.61 1.47 14.5 0.83 8 CHOKECHERRY MTN
25  4: 8:55 37.260 115,848 0.6 2,29 1.¢ 195 ADU 1.68 1.63 16.0 9.08 11 ALAMD SE
25 6:14:27 37.243 115800 1.3 0.73 0.9 214 BOU 1.19 1.68 1.17 18.5 9.17 8 LOWER PAHRARAGAT LAXE
25  8:38:25 37.245 115,004 0.5 -0.84 0.5 212 AW 1.39 1.74 1.21 18.3 0.066 10 LOWER PAHRANAGAT LAXE
25 10:49: 3 37.87¢  116.219 0.3 6.88 9.3 BS AN 1.40 6.87 3.8 0.08 15 TIPPIPAH SPRING
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.Y STAND STAND AZI QO ‘ DEL~ RMS ¢N
. DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES - MIN RES. PH. U.5.G.S.
Kosrnihn (urc) (DEG. N) (DEG. W) H(KM) (1) Z(KMd) (DEG) Mca  Md  MLM MLV . MLe (MM) (sec) QUADRANGLE
WHEHIE
i MAR 268  2:59:56 37.116  117.159 0.3 5.98 2.4 98 BCY 1.8 1.49 18.5 .10 17 BONNIE CLAIRE SW
26 S5: S5:18 37.160  117.384 0.2  6.47 1.1 120 ACU 0.88 18.1 .65 18 UBEHEBE CRATER
26 17:43:21 37.280  117.699 6.8 -1.27 ©.8 158 ACA 1.97 7.0 0.10 8 MACRUDER MTN
26 22: 2:18 37.075 116,227  o.2 8.2 0.6 114 ABU 0.80 4.2 0.08 11 TIPPIPAH SPRING
26 23: 3:22 37.241 115,016 2.3 §.55 6.0 211 COU 1.3 0.99 17.2 8.08 8 LOWER PAHRANACAT LAKE
28 2: 0:38 37.053 116,050 0.3 11.07 0.9 141 ACU 0.84 16.0 0.08 14 YUCCA FLAT
28 5:16:31 37.129 117.154 0.4 6.20 2.6 94 BCI 1.34 1.3 19.4 0.14 20 BONNIE CLAIRE MW
28 12: 5:19 36.850 118.453 0.3 13.67 9.8 175 ACU 1.06 0.82 10.1 0.65 11 LATHROP WELLS Nw
28 12:12:41 37.162 117.384 0.3  7.98 1.1 119 ACU .7 18.4 6.07 10 UBEHEBE CRATER
28 12:18:12 37.163 117.334 0.2 8.33 6.9 118 AU 0.94 0.77 18.5 0.68 12 UBEMEBE CRATER
28 12:41:19 37.181 117.387 0.4 8.5 1.6+ 167 ACU 0.69 19,3 0.68 9 UBEMEBE CRATER
28 12:41:32 37.163 117.382 0.3  7.80 0.9 117 AU 0.80 18.5 9.07 13 UBEHEBE CRATER
28 16: 7:18 37.163  117.384 8.2 7.486 0.7 118 ALY 1.30 1.18 18.6 0.08 15 UBEMEBE CRATER
28 17:59:36 35,923  114.829 S0 4.23¢ -— 199 COI 2.0% 1.97 6.6 0.4 8 BOULDER CITY
29 5:33:22 37.692  115.851 0.3 .17 6.5 14 ACU 0.93 11.0 6.07 16 HIKO NE
29 5:55:16 37.690 115,052 0.2 6.59 0.4 113 AU 0.83 11.0 ©.06 10 HIKO NE
28 18:18:28 37.116  117.849 .5 7.38 1.8 245  ADI 1.54 1.89 22.2 0.64 9 WAUCOBA SPRING
29 23:56:40 37.162 117.384 0.2 7.27 0.5 118 ACU 1.37 1.52 18.4 0.08 15 UBEHEBE CRATER
29 23:19:39 37.165  117.382 0.3  7.81 8.7 176 ACU 1.53 1.82 18.7 0.84 10 UBEMEBE CRATER
- 30 19: 2:22 37.419 115.837 0.6 9.16 2.2 109 BCU 1,57 20.7 9.14 12 BALD MIN
- 31 2:20:25 37.043  115.049 0.7 7.72 1.3 273 AU 1.77 18.6 0,08 9 LOWER PAHRANAGAT LAKE SE
31 22:42:36 37.876 116.022 0.0  6.206 e.1 115 ADU 1.26 14.9 0.860 S REVEILLE PEAK
APR 1 17:21:10 37.664  115.745 0.3 —0.82 0.5 111 ACZ 1.23 28.5 0.088 18 FALLOUT MILLS SW
1 23:34:31 37.689 115,053 0.2  0.68 0.4 112 ACZ 1.37 1.28 11.0 0.85 9 HIKO NE
2 2: 1:43 37.698 115859 0.3  0.93 0.4 287 ADI 1.02 11.3 0.05 9 HIKO NE
3 0:58:17 37.279 115.117 0.8 13.14 1.3 184 ADI 0.35 1.11 13.8 0.88 7 ALAD SE
3 8:59:59 37,008 118.034 0.5 -9.31 0.8 148 ACZ 0.68 8.6 0.09 12 YUCCA FLAT
3 19:48: 8 37,105 115737 0.3 -9.55 0.4 152 ACZ 1.81 1.51 1.48 25,6 0.88 15 FALLOUT HILLS Sw
4 13:20: 6 37,657 114.492 4.4 2.12¢ — 384 (DI 1.83 1.41 22,4 0.18 B eeeQUAD. NOT LISTEDe
4 13:20:10 37.645 114.746 3.2 0.00es 5.5 228 0DOZ 1.83 0.98 4.4 1.61 8 CALIENTE Nw
4 18:35:39 38.186  116.873 0.5 2.75 2.4 199 BOZ 1.89 1.92 2.02 32.3 0.06 10 ECHO CANYON
S 11:12:40 36.713 116.046 0.3 2.74 ©.8 131 AB? 0.88 9.6 0.08 17 CAMP DESERT ROCK
6 1:27:49 38.578 115.986 0.2 12.84 0.5 102 ABI 1.63 1.38 .38 1.48 10.6 .88 20 MERCURY Sw
6 9:45:44 37.869 1915.715 0.4 -90.17 0.6 144 ACZ 1.6% 16.5 0.88 10 WORTHINGTON MTNS
6 18:18: 5 35.001 114.742 0.8 1.58 1.6 198 ADI 2.39 8.9 0.07 14 HOOVER DAM
6 22:30:45 37.863 116,131 8.8  0.08e¢ 1.0 188 ACZ 1.83 20.3 0.14 14 REVEILLE PEAX
7 0:3:6 35.890 116.813 0.4 .87 10.5 55 CCZ 1.99 1.9 19.8 0.13 25 BULLFROG
7 9:54:25 37.16% 117.38¢ 0.2 6.48 0.9 118 ACI 0.84 0.97 18.3 0.88 18 UBEHEBE CRATER
7 316:42:18 37,448 117,895 0.6 9.70 0.6 172 ACZ 1.12 2.7 8.03 8 SOLDIER PASS
7 21:38:35 38.807 118,883 6.3 6.98 1.1 187  ABI 1.34 1.38 1.08 9.3 0.08 17 CANE SPRING
7 23:85: 2 36.898 116.811 .3 -1.42 8.2 84 CCZ2.02 1.81 19.8 0,13 25 BULLFROG
8 7:1:56 37.260 116.37S 0.4 -9.84 0.4 968 ABZ 1.72 t.03 6.8 0.09 13 SILENT BUTTE
9 11:45:20 37.261 116.51¢ 8.9  7.23 3.1 128 @BZ 1.58 12.0 0.12 11 TRAIL RIDGE
9 11:52°33 37.327 115.448 0.2 1.22 1.5 144 ACZ 1.74 1.54 1.46 28.9 0.03 10 CUTLER RESERVOIR
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Hmaah STAND STAND AZl 0Q0 DEL- RMS ¢N
i DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES, PH. U.S.G.S.
L (vte) (DEG. N) (DEG. W)  H(K) (xod) Z(xu) (DEG) Mca Md MLh MLy Mic (KM) (SEC) QUADRANGLE
. APR 9 16:29:45 36.995 116.293 ©.3 4.58 8.9+ 58 ABI 1.93 1.81 2.0 7.3 .09 27 TOPOPAH SPRING
|' | ¢ 16:31:15 36.998 116.295 0.2 4.61 0.7 117 ABI 0.92 7.3 0.68 15 TOPOPAH SPRING
e 9 16:57:35 37.329 115.444 0.2 2.70 2.4 143 BCZ 1.68 2.07 1.92 29.0 9.05 11 CUTLER RESERVOIR
L 18 3:28: 4 37.181 115,810 0.9 9.1 1.2 206 ADI 1.72 1.7% 15.8 0.88 11 LOWER PAHRANAGAT LAKE
- 19 9: 5:57 37.736 114.530 7.2 4.86e — 296 DOI 1.32 23.3 0.29 6 CHIEF MTN
i | 10 9:30:60 36.725 115.976 @.4 -0.92 e.4 120 ABZ 0.79 7.3 0.08 12 MERCURY
Wi,
N 10 13:11:30 37.162 117 383 8.2 7.2 @9+t 119 ACI 0.74 18.4 0.67 14 UDEHEBE CRATER
10 13:12:11 37.163 117.383 ©.2  7.26  ©0.94+ 118 ACI 6.95 0.81 18.5 €.05 11 UBEHEBE CRATER
10 13:21:44 37.163 117.383 0.1 7.14 9.6 118 ACI 0.96 9.78 18.5 .85 17 UBEHEBE CRATER
10 13:28: @ 37.182 117.383 0.2 7.12 8.9 18 Al 1.8 0.95 18.4 0.07 18 UBEHEBE CRATER
1 3:5: 85 3.8 115.207 8.4 3.79 1.2 141 A2 0.95 7.5 9.06 9 FOSSIL PEAK
11 29:57:53 36.805 115.97 0.3 ~-1.18 0.8 134 ACI V.92 1.34 15.1 0.11 23 FRENCHMAN FLAT
12 1:32:25 38.998 116.2908 6.3 3.60 1.5 116 ABZ 0.76 7.6 0.05 13 TOPOPAH SPRING
12 4:11:48 36.812 115.83¢ 6.8 2.74 2.2 168 BCZ 1.26 13.2 0.13 15 FRENCHMAN LAKE SE
12 17:49:48 36.713 115,639 0.6 1.56 6.4 33 ADI 1.44 15.5 0.81 S INDIAN SPRINGS MW
12 20:24:55 37.215 117.2904 0.2 8.32 0.4+ B1 ABI 2.55 2.99 10.1 0.10 48 UBEHEBE CRATER
12 20:37:268 37.217 117.293 9.2 8.88 0.5 81 ABI 1.75 2.66 9.8 0.08 30 UBEHEBE CRATER
12 20:56:33 37.214 117.296 9.2 B8.65 6.4 82 ABZ 1.95 1.88 10.2 0.07 21 UBEHEBE CRATER
12 20:59:59 37.220 117.296 6.3 9.5 0.4 81 ARZ 1.65 1.28 9.6 0.10 25 UBEHEBE CRATER
= 13 “3:21:29 37.434  116.664 0.2 -0.87. — 142 ccZ 1.29 16.0 ©.07 15 BLACK MTN Nw
o 13 14: 8:58 36.841 116.265 6.3 10.16 0.4 107 ABZ 1.09 0.90 5.2 0.067 16 JACKASS FLATS
13 18:12:56 36.056 115.405 0.8  3.30e — 172 CCl 2.08 2.08 2.10 33.6 8.11 14 BLUE DIAMOND
13 19:31:58 37.242 117.683 9.5 5.89 0.6 134 ABI 0.68 0.86 4.0 .06 9 LAST CHANCE RANGE
14 20:49: 6 36.913 116.19¢ 0.2 6.28 0.5 94 ABZ 0.82 6.8 0.05 16 MINE MTN
15 2:44:15 37.339 115.068 6.3 6.76 0.7 185 ACI 1.84 1.3 1.57 7.7 0.68 13 ALAMO SE
15 21:17: 8 36.802 118,096 6.3 0.35 0.5 90 ASI 1.69 1.09 1.49 9.1 0.12 27 CANE SPRING
16 5:45:52 37.11@ 117.159 e.4 6,52 2.2 184 BCI 0.77 1.08 18.0 0.66 9 BONNIE CLAIRE SW
17 13:32:39 37.519 115,296 1.8 4.41 1.9 121 ccl 1.20 .21 17.8 6.19 10 MT IRISH
17 19:39:20 37.307 117.751 e.8 ~-1.34 1.1 188 80Z1.53 1.43 1.80 12.5 0.19 16 SOLDIER PASS
18 11: 4:34 37193 117.419 0.1 A3 8.3 119 A2 0.99 18.7 ©.05 16 UBEHEBE CRATER
18 19:48:52 37.062 116,951 0.2 0.82 0.4 45 ACZ 1.83 1.7 1.83 11.6 0.09 31 SPRINGDALE
19 9: 1:20 37.062 116.951 0.2 0.43 6.3 93 ACI 1.38 11.7 0.68 23 SPRINGDALE
19  9:26: 1 37.163 117.384 0.7 7.e8 0.4 119 AZ 1.00 0.93 18.5 9.068 17 UBEMEBE CRATER
19 11: 0: & 37.629 115.977 0.4 4.60 3.0 113 BCZ .70 1.49 1.23 12.7 6.16 9 HIKO NE
19 13:21:58 37.578 117.748 0.2  0.28 0.4 121 ACT 1.22 1.59 16.2 @.09 17 LIDA WASH
19 22:39:290 37.257 115.012 0.5 3.95 2.4 139 BCl 3.59 17.0 €.22 43 ALAMO SE
19 22:47:39 37.259 115.045 1.3 2.78 3.5 200 BOZ 1.4 0.90 15,5 0.09 7 ALAMO SE
19 23: 0:29 37.247 115,023 0.3 7.17 0.5 207 ADZ 1.38 17.0 0.064 10 LONER PAHRANAGAT LAKE
19 23:15: 7 37.248 115.096 2.8 -6.38 1.3 208 ©BOZ 1.57 1.62 1.5 17.6 @.11 7 LOWER PAHRANAGAT LAXS
19 23:37:26 37.256  115.036 1.9 -0.33 .8 223 60z 16.5 €.03 6 ALAMO SE
19 23:48:36 37.242 115,002 5.2  5.02¢ — 214 ool 1.28 1.65 1,04 18.3 0.11 7 LOWER PAHRANAGAT LAKE
19 2v:85:26 37.256 115.832 6.8 -0.92 8.6 224 ADZ 1.63 9.99 16.8 0.05 7 ALAMO SE
20 0:33:45 37.299 115.174¢ 12.7 7.0 — 203 DOl 1.26 1.88 1,05 14.5 6.13 6 ALAD
20 4:23:49 37.236 114.992 0.7 9.67 8.7 202 ADZ 2.93 1.69 18.9 6.16 9 DELAMAR 3 Nw
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s DATE - TIME LATITWE LONGITUDE ERROR DEPTH ERROR  GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.$.¢.s.
oo (ute) (DEG. N) (DEG. W)  H(ku) (xu) 2(x4) (DEG) Mco  Md  MLh MLy MLe (k) (SEC) QUADRANGLE
iy APR 20  4:25:39 37.248 115.054 1.7 8.82 3.8 202 o2 1.24 14.3 0.85 7 LOWER P T LAKE
e 20  4:30:10 37.047 117.327 0.3 9.86 6.4 108 AB] 1.29 5.5 0.07 16 UBEMEBE CRATER
Wl 20 5:19:28 37.2% 115.019 0.8 0.15 8.4 207 apZ 1.80 1.30 17.5 0.64 9 ALAD SE
) 20 5:22:53 37,257 115.059 9.5 11.60 5.3 193 002 1.75 15.€ 0.69 8 ALAMD SE
", ) 20 5:38:57 37.248 114.998 1.1 0.07 .7 215 BO2 1.43 0.85 18.6 0.09 8 DELAMAR 3 Mo
u.-.. "y 20 5:39:58 37,243 115,011 1.0 8.08 0.9 211 BOZ e.9¢ 1.03 17.7 0.04 5 LOWER PAHRANAGAT LAXE
hy
‘ n"}" 20 5:58:29 37,275 115. 144 4.5 8.48 2.6 186 (D2 1.34 .21 12.4 0.09 8 ALAMD
RO 20 8: 3: 9 37.2%4 115.044 4.2 11.47 4.6 199 DI 1.16 15.8 0.13 6 ALAMO SE
0 20 8:53:48 37,299 115.189 2.6  2.03 2.1 218  ¢OZ 1.19 1.08 13.5 0.09 68 ALAD
el 20 6:55:31 37.244 115,229 4.0 4.04¢ — 229 (D2 1.93 0.84 e.97 16.4 ©.07 7 LOWER PAHRANAGAT LAKE
] 20 7:19:30 37.243 115.020 1.2 7.66 2.4 209 BDZ 1.82 1.39 17.8 0.07 9 LOWER PAHRANMAGAT AKE
pmin 20 B:18:46 36.378 118,720 0.2 J.83 4.3 101 8Cl 1.5% 1.41 12.1 0.8 22 BARE MTN
20 10:12: 1 368,738 116.292 6.3 o.90 0.2 95  ABl 0.87 2.¢ 0.10 19 STRIPED HILLS
20 18: 3:57 37.263  115.110 3.0 107 2.3 w2 ccz 1.51 1.18 12.5 .07 6 ALAMO SE
20 19:25: @ 37.244 115,006 2.1 7.00 4.5 212 BOI 1.37 1.96 1.24 18.1 0.07 8 LOWER PAHRANAGAT LAXE
20 19:28:11 37,283 115,131 4.8 8.24 $.7 181 pDZ 1.58 1.14 13.6 0.11 8 ALAD
20 19:32:38 37.288 115,143 4.5 10.73 1.4 188 ¢OI 1.59 .26 13.8 0.09 7 ALAMD
20 21:44: 1 37.238 115,015 2.8 4.45¢ — 212 co2 1.23 1.32 17.1 0.05 8 LOWER PAHRANAGAT Laxe
20 23:21:52 38.32) 118.501 0.6 9.8 1.4 95 ABA 1.59 8.8 0.14 11 RYAN
= 21 17:11:42 37.30% 115.189 3.5 7.00 3.8 210 ol 1.48 0.74 14.6 0.12 8 ALAO
o 21 17:16:27 37.243 115,013 6.5 e.02 0.3 209 AD2 1.4 1,34 17.8 0.64 8 LOWER PAHRANAGAT LAXKE
21 18:42:45 37.260 115,062 2.5 9.27 3.3 191 o2 1.59 15.0 0.68 8 ALAMO SE
21 20:17: 1 36.930 117.582 6.5 8.1 3.1 188 8Ol 1.70 19.7 0.12 18 DRY MTN
21 22:268:35 37.242 114.999 0.7 -0.27 0.9 214 Dl 1.48 18.5 0.08 7 DELAMAR 3 M
22 8:57:56 37.288 115.065 4.2 9.43 4.5 188 (¢D2 1.20 1.09 15.3 6.18 8 ALAMO SE
23 4:41:33 36.773 115, 351 1.0 1.2t 4.0 184 802 1.72 46.2 0.17 16 DEAD HORSE RIDGE
23 5:21:38 36.748 115.272 1.8 J.16¢ — 296 D2 1.685 48.5 0.13 1S WHITE SAGE FLAT
23 5:31:13  37.341 118,155 0.7 8,13 1.1 279  ADI 1.74 1,97 23.9 0.08 14 eee . NOT LISTED
23 5:32: 6 37.752 117.116 0.7 13.88 1.2 185 aAD} 2.08 24.4 0.05 7 MUD LAKE
23 11: 3:28 37.249 115.017 1.6 -9.83 1.1 231 Bo2 1.46 o.71 17.5 0.06 7 LOWER PAHRANAGAT LAKE
23 12:55:44 37.255 115,058 4.1 5.68 7.0 194  COI 1.51 15.0 0.68 7 ALAMO SE
24 3:49:52 37.094 115,151 0.5 -9.89 0.5 172  ACY 1.96 1.69 8.9 0.63 12 LOWER PAHRANAGAT Lax€
24 6:38:13 37.285 115.338 2.3 3.94¢ — 144 D] 1.08 18.6 9.09 S BADGER SPRING
24 15:14:55 38,845 115.924 0.9 9,22 2.2 239 802 1.12 15.1 0.89 7 FRENCHMAN FLAT
24 21:55:45 37.138 117.338 0.2 9.7 0.3 181 ACZ 1.51 1.76 1.5 15.4 0.09 24 UBEMEBE CRATER
25 21:43:23 36.819 116.052 0.4 -9.11 0.5 174 ACZ 0.87 11.1 0.085 13 CANE SPRING
25 22:23:30 36.752 115.540 8.5 11.57 2.4 147 B 1.7 25.1 0.99 10 TIN SPRING
25 23:27:14 36.823 116.243 0.4  3.98 1.3 134 ABZ e.78 7.5 0.19 16 SKULL MTN
286 3: B:58 37.244 115.030 2.3 5.18 6.5 206 (DI 1.36 0.93 16.3 0.65 6 LOWER PAHRANAGAT LAKE
26 7:39:17 37.093 115.157 0.3 -9.85 0.2 200 AL2 1.5% 1.02 8.8 6.85 11 LONER PAHRANAGAT A&
28 12: 1:59 37.244 115.022 .6 4.29 4.1 208 BDZ 1.90 16.9 ©.09 10 LOWER PAHRANAGAT LAKE
26 13:14:29 37.246 115.019 0.6 o.56 0.4 208 ADZ 1.68 1.09 17.3 0.65 9 LOWER PAHRANAGAT LAXE
28 15:53:35 36.840 116.179 0.2 7.68 8.3 69  AAZ 1.53 1.58 1.87 1.3 1.8 0.07 26 SKULL MTN
26 21: 6.21 37.251 115.025 8.7 o.99 0.7 205 ADZ 1.85 1.3 17.6 0.07 10 ALAMO SE
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”mm:ﬁn STAND
ot DATE —~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES, PH. U.S.G.S,

STAND A21 OQ0 DEL- RMS N

|
i (utc) (DEG. N) (DEG. W) H(KM) (i) Z(KM) (DEG) Mca Md  MLh  MLv MLc (KM) (SEC) QUADRANGLE ‘
(LTI
e APR 26 21: B:15 37.244 115,005 1.9 4.17 1.2 212 ¢OZ 1.44 1,43 18.2 0.08 8 LOWER PAHRANAGAT LAKE |
26 21:22:55 37.254 115.027 0.7 -8.52 0.6 283 AD2 1.55 0.94 17.1 0.8 9 ALAMO SE |
0, 26 22: 0:15 37.244 115.026 1.8 0.9 1.6 207 BOZ 1.7% 1.28 16.8 0.10 9 LOWER PAHRANAGAT LAKE |
l LW 26 22: 1:42 37,255 115.039 0.9 -t.02 1.1 200 ADZ 1.49 1,36 16.3 0.65 7 ALAMO SE |
" 27 2:22:24 37.244 115.014 0.9 0.21 8.8 210 ADZ 1.27 1.38 1.29 17.5 0.07 9 LOWER PAHRANAGAT LAKE |
".-H:-: 27  6:35:18 37.253 115.046 8.1 8.72 1e.1 198 DOZ 1.27 1,24 15.7 0.29 5 ALAMO SE |
. HH il
_“..J‘...' 27 11:10:34 37,260 115.051 3.2 11,47 2.8 194 COI 1.26 1.28 15.7 0.11 8 ALAMO SE
" 27 16:28:19 37,149 115,268 2.4 -1.02 1.4 1864 BOZ 1.58 7.3 ©.06 S DESERT HILLS NE
27 20:33:41 38,527 114.913 0.4 9.65 2.3 175 BCl 2.02 2,33 22.3 0.09 14 ARROM CANYON
27 20:54:19 36,344 114,964 0.8 1.39 2.0 162 ACZ 1.72 25.1 0.06 7 DRY LAKE
27 21:58: 3 36.758 116.251 0.4 2.86 0.4 178 ACZ 0.44 2.5 0.08 10 JACKASS FLATS
28 7:38:18 35,768 116.574 1.5 -1.02 1.2 268 BOZ 2.24 1.74 34.3 0.12 13 CONFIDENCE HILLS
28 12:10:30 37.436 118.202 2.1 2.85 6.9 (86 COl 1.60 1.78 2.01 26.1 0.€9 13 eesQUAD. NOT LISTEDs
28 13:31:19 37.872 116.021 0.2 6.97 1.1 114 ACZ 1.43 14.5 0.04 12 REVEILLE PEAK
28 18: 9:13 37.2%8 115.063 2.4 6.9 3.8 192 8Ol 1.31 1.06 14.8 0.06 6 ALAMO SE
28 21:50:34 36.382 114.901 1.3 ~1.65 1.5 182 BOI 1.8% 27.6 0.89 10 DRY LAKE
29 6:20: 4 38.778 115.995 0.7 1.12 2.5 137 ecz 1.28 13.4 8,17 17 FRENCHMAN FLAT .
29 12:18: 7 36.636 116.254 8.2 4.4 0.9 64 ABI 1.88 2.18 2.10 7.7 0.08 27 STRIPED HILLS
29 [ 13:36:52 37.848 115.482 0.6 11,75 1.6 118 ARl 0.87 17.7 .08 8
o 29  15:33:45 36.637 116.257 0.3  4.75 0.7 122 ABZ 1.44 1.27 0.94 7.4 0.08 24 STRIPED HILLS
< 29 22:47:47 38,729 115,908 0.4 -0.40 1.3 147 A2 1.28 8.9 0.09 12 MERCURY
30 8:29:32 37.365 114.914 1.0 8.89 2.2 18 BOJ 1.3 13.8 0,05 7 DELAMAR LAKE
30 B:54:43 36.849 115.969 0.2 ©.98 0.3 188 ACl 0.69 12.0 0.04 14 FRENCHMAN FLAT
MAY 1 1:33:23 37.350 115.566 8.2 15.44 1.8 165 ACI 1.56 43.3 8.03 7 GROOM RANGE SE
1 5: 6:49 37.160 116.328 0.3 5.08 0.5 66  ABI 1.51 1.13 1.06 6.0 0.10 24 AMMONIA TANKS
1 11:36:47 36.57¢ 115.975 0.3 3.96 2.0 151 ACZ 1.88 .72 1.10 10.1 9.86 13 MERCURY SW
2 0:45:49 38.292 116.515 2.5 0.37 2.3 262 CDZ 2.42 2.62 9.5 0.14 13 GEORGES CANYON RIM S
2 9:59:31 37.275 116.139 0.5 -o.91 1.0 75 BCZ 1.68 1.85 1.83 2.0 1J.7 9.20 20 QUARTET DOME
2 14:49: 3 35.998 114,733 2.0 -9.55 2.3 204 BOZ 2.26 2.6 2.3 8.7 0.11 12 RINGBOLT RAPIDS
3 9:30: 9 37.255 115.039 4.8 9.47 3.9 222 c¢O0I 1.47 0.77 16.2 0.09 & ALAMO SE
3 2:50:17 37.623 115.877 0.4 0.69 0.8 114 ACZ 1.09 0.91 12.8 0.87 7 HIKO SE
"3 5:48: 8 37.513 115.292 0.3 -0.84 0.6 122 ACZ 1.84 1.65 1.45 18.4 0.08 12 MT IRISH
4 4:13:37 37.252 115.824 5.0  19.8% 6.5 204 DI 0.94 17.2 0.18 8 ALANO SE
4 12:57:54 35.898 114.824 4.6 11,49 1.4 215 ¢0l 1.82 6.7 0.13 7 BOULDER CITY
5 7:48:18 35,837 115.892 5.1 2.51¢  —— 294 DOI 1.95 2.0 39.9 0.15 11 HORSE THIEF SPRINGS
6 4:31:52 37.330 117.687 0.4 0.9 0.8 137 ACZ 1.15 1.28 11.4 0.11 15 MAGRUDER MTN
8 4:40:49 36.830 116,304 0.4 -0.23 0.3 93 ABU 1.05 3.9 0.08 9 JACKASS FLATS
6 6:18:60 37.099 116,045 0.5 -1.70 1.4 112 A2 1.29 11.4 0.12 18 YUCCA FLAT
9 12:24:57 35.92 114,841 1.0 -9.7% 0.8+ 191 B0l 2.19 2.23 7.7 .03 10 BOULDER CITY
9 20:43:43 37.073 116.526 0.2 5.52 0.7 184 AC2 1.18 13.1 0,04 17 THIRSTY CANYON SE
9 23:30:29 36.636 116,255 0.3 2.69 8.5 193 ADZ 1.1 0.69 7.6 9.85 11 STRIPED HILLS
9 23:35: 2 36.835 116.248 0.2 2.17 8.3 283 ADZ 0.48 8.3 0.82 8 SPECTER RANGE Nw
10 14:12:39 37.289 115,147  10.8 e.e1 2.0 198 DOZ .79 0.58 13.8 0.17 6 ALAMO
11 2:39:48 37.883 116,017 0.3 1.81 1.6 117 ACZ 1.95 2.4 15.4 0.11 17 REVEILLE PEAX

() (
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21 0 5 | 23 3 2
1988 LOCAL HYPOCENTER SUMMARY ~ SCB EARTHQUAKES
STAND STAND AZI QQD DEL~ RMS #N
LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
(DEG. N) (OEG. W) R(KM) (xM)  Z(xM) (DEG) Mca Md  MLh MLy MLc (KM) (SEC) GUADRANGL
37.828 117.551 6.7 ©.52 8.8 185 ADZ 1.70 1.9 1.99 20.4 0.12 19 SILVER PEAX
37.388  114.533 1.9 ©.45 1.5 284 BOZ V.91 2.28 2.3 30.4 6.08 11 ELIGN NE
36.559  116.262 .3 4.84 3.8 94 BCA 1.78 11.8 .07 13 LATHROP WELLS SE
37.018  16.166 6.9 ©.93 0.7 238 ADZ 0.67 5.0 ©.09 14 TIPPIPAH SPRING
36.024 115,350  @.5 1.6 4.3 177 BOW 2.01 54.9 0.09 12 BLUE DIAMOND SE
37.188 115,684 0.4  0.00es 9.7 125 ACZ 1.59 26.2 9.85 11 FALLOUT HILLS SW
35,939 114,823 3% 2.1 8.6 172 CCl 2.98 6.4 0.04 8 BOULDER CITY
36,732 115,960 9.3 -8.13 0.5 120 A8Z 1.02 9.0 0.07 13 MERCURY
37.486 114.704 0.7 -0.11 0.6 232 ADZ 1.85 1.83 1.77 22.3 0.07 12 DELAMAR
38.808 116,813 6.3 -1.13 9.2 85 CCZ 2.2 1.85 2.00 19.6 6.12 20 BULLFROG
36.683 116.245 6.2 6.49 0.5 89 ABZ 0.81 7.1 .66 18 SPECTER RANGE NW
36.427 116.558 0.4 -9.16 6.7 63 882 1.37 8.9 9.16 18 RYAN
37.286 116,343 6.2 ~1.39 9.4 67 ABZ 2.42 2.11 2.30 2.6 8.1 8.87 21 DEAD HORSE FLAT
37.215  117.203 9.2 B.39 0.4 87 ABZ 1.36 1.53 10.9 .07 22 UBEHEBE CRATER
37.254 115,050 1.0 2.97 4.8 197 BOZ 1.66 1.22 15.4 9.08 7 ALAMO SE :
37.127 116.393 0.5 9.17 1.0 108 ABZ 0.54 10.2 .07 14 SCRUGHAN PEAK
37.255  115.073 1.5  3.00e — 189 DI 1.03 14.0 0.89 5 ALAMO SE
37.813 117,714 1.9 -0.22 1.8 237 802 13.6 6.13 10 SILVER PEAK
36.854  115.947 9.3 8.92 1.5 129 ABl 1.8% 1.71 1.8 13.6 0.10 27 FRENCHWAN FLAT
36.853  115.9047 6.4 9.92 1.4 100 ABA 2.58 13.8 0.11 21 FRENCHWAN FLAT
36.843  115.961 8.5 5.63 2.5 89 BCA 1.73 13.0 0.12 16 FRENCHWANFFLAT
36.853  115.947 8.3 0.71 0.5 129 ACZ 1.88 1.4 13.0 0.00 20 FRENCHWAN FLAT
37.636  116.735 0.3 -0.88 0.5 8 ACl 0.85 12.3 0.11 14 THIRSTY CANYON SW
36.859  115.938 6.1 B8.37 6.5 159 ACI 1.74 1.53 13.2 .03 18 FRENCHMAN FLAT .
36.341 114.848 7.3 7.00¢ ~— 227 0Ol 1.85 1.87 33.4 1.07 7 DRY LAKE
37.507  116.532 9.6 10.51 2.8 116 6CI 1.37 29.2 9.13 13 MELLAN
38,661  115.764 1.4 -1.32 6.5 318 807 0.94 5.5 0.65 5 MERCURY NE
37.283 116.430 0.1  1.40 0.4 142 ACl 0.92 12.8 0.03 16 SILENT BUTTE
37.384 117.989 6.8 7.00 5.0 231 0Ol 1.86 1.79 3.5 1.00 9 SOLDIER PASS
37.243  115.008 2.7  ©0.00es 1.6 235 CDZ 2.22 1.22 18.0 0.10 B8 LOWER PAHRANAGAT LAKE
37.248  115.813 1.5 -0.46 1.8 221 BOl 1.96 1.58 17.8 0.08 18 LOWER PAHRANAGAT LAKE
37.322  115.219 1.7 ~1.46 1.4 224 BOZ .30 0.98 17.3 8.11 6 ALAMO
37.341  117.003 0.3 -0.96 0.6 111 ACZ 1.51 1,13 23.0 0.07 13 SCOTTYS JUNCTION
37.260 115,044 0.4 <-1.23 0.2 219 ADZ 0.6 0.90 16.2 .61 5 ALAMO SE
37.385  115.189 11,7  7.88e —- 211 DOl 1.32 15.1 0.10 5 ALAMO
37.422 115,28 6.4 6.88 1.7 83 ACZ 1.82 1.84 14.1 6.87 9 ASH SPRINGS
37.426  115.220 9.3 ©0.81 0.4 106 ACZ 1.42 15.0 0.06 9 ASH SPRINGS
37.420 115,209 0.3 7.19 1.7 89 A82 1.36 14.1 @.85 8 ASH SPRINGS
37.307  117.781 8.4 -1.50 0.5 165 A 1.79 1.66 13.2 8.11 14 SOLDIER PASS
37.422 115,209 9.2 3.93 2.6 121 BCZ 1.80 1.71 14.1 9.04 9 ASH SPRINGS
37.421 115,214 0.4 3.93 5.4 B84 CC2 1.41 1.8 14.5 0.08 8 ASH SPRINGS
37.255  118.191 2.3 0.9 1.8 268 BOI 1.90 31.5 0.13 18 eseQUAD. NOT LISTEDe
36.572 115.219 9.4 12.58 0.6 148 ACl 2.07 1.60 2.08 8.6 ©.10 17 HAYFORD PEAK
37.228 117.683 .6 6.45 0.8 140 ACI 1.14 3.9 0.88 11 LAST CHANCE RANGE
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L STAND STANO AZI Q00 DEL- RS §N
iy DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
b (utc) (DEG. N) (DEG. W) H(KM) (K4)  Z(KM) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANGLE
”l“ "
P MAY 27 6:34:44 37.273  115.681 5.6 =-1.25 1.2 202 DOZ 1.54 0.95 15.0 6.88 6 ALAMO SE
27 9:50:54 36.718  116.222 ©.3  ©.67 8.4 95 ABZ 1.45 1.86 1.17 0.8 5.2 0.67 20 SPECTER RANGE MW
Yo 28 @:10:51 37.873  116.618 ©.3  5.59 1.7 115 ACZ 1.5 1.75 14.5 0.068 11 REVEILLE PEAX
| 28 13:18:34 36.994  116.298 8.2 2.66 8. 112 ABZ 0.87 7.3 0.06 18 TOPOPAH SPRING
N 28 20:15:17 37.239  117.602 9.3 16.86 8.3 178 ACZ 1.20 4.0 0.01 6 LAST CHANCE RANGE
:‘: ::: 29 B8:59:18 36.784 115.833 3.0 8.55 2.4 284 CDA 1.42 18.8 0.15 11 QUARTZ PEAK SW
(]
“::“ "::' 29 22:17:10 37.855 115,23 6.4  5.11 2.9+ 138 BCl 2.43 2.31 2.80 13.3 €.12 25 LOWER PAHRANAGAT LAKE
ool 31 2:%2:21 35.989  116.743 1.7  3.26¢ -~ 264 CDI 1.48 31.4 0.16 8 CONFIDENCE HILLS
31 7: 3:18 35.926 116.7% 1.8 .12 .9 225 ADZ 1.52 1.81 1.8 11.4 0.13 15 WINGATE WASH
JUN 1 7:45:42 37.204  117.573 .5  4.81 1.6 157 ACI 1.82 1.84 1.80 7.2 0.11 15 LAST CHANCE RANGE
1 11:25:33 36.785 115.650 9.3  9.24 0.6 183 ADZ 1.38 17.5 9.7 15 QUARTZ PEAK SW
1 17:22:47 37.233  114.792 1.5 13.52 3.8 252 BOI 1.51 1.82 29.9 0.09 7 DELAMAR 3 NE
2 4:45:41 36.747  117.420 1.1 7.14 9.6 228 BOZ 1.51 1.20 1.4 6.5 0.89 11 MARBLE CANYON @
2 6:45:58 36.907 117.468 0.3  7.35 0.6+ 169 ACZ 1.54 12.4 0.09 21 TIN MTN &
4 18:46:15 36.448  115.758 0.2 .10 0.4 93 ACZ 1.88 1.91 1.9 20.7 ©.88 24 MT STIRLING
S 20: 2: 7 36.445  115.757  €.3  0.97 1.2 93 ACZ 1.8 1.42 20.6 0.18 21 MT STIRLING
5 22:33: 3 35.919  115.990 0.8  4.45 6.2 234 COI 1.64 1.71 27.4 0.27 11 HORSE THIEF SPRINGS _
6 10:53:12 37.115  115.195 1.8  2.21e — 206 CDA 2.32 34.9 0.18 12 LOWER PAHRANAGAT LAKE
6 17:53:36 36.218 115.450 5.6 8.21 2.4 289 DOI 1.0 14.3 9,21 7 LA MADRE MTN
- 6 22:52:37 36.786  116.885 8.4 2.25 6.6 157 ACZ 0.96 18.6 9.87 15 CANE SPRING
e 7 “9:33:48 36.706 116,276 .3 0.26 0.2 122 A8Z 1.99 0.53 4.1 .88 17 STRIPED HILLS
7 18:11: 4 36.935 116.760 0.2  0.00e¢ 0.3 148 ACZ 0.23 19.4 .86 13 BULLFROG
7 14: 3:24 37.151  117.840 0.5  7.33  1.644238 ADI 1.14 1,52 19.4 .68 12 WAUCOBA SPRING
8 12: 6:44 37.232  114.969 1.2 7.25 1.8+ 228 BOl 2.%6 20.6 0.09 10 DELAMAR 3 Nw
8 12: 6:42 38.863  116.885 8.7  5.65 8.6 192 CDl 2.47 2.62 43.7 8.13 19 BLACK BUTTE
8 15:38: 7 37.167 116.567 6.4 7.85 0.7 178 ACI 1.03 12.5 ©.09 14 THIRSTY CANYON NE
9 18:47:15 36.379  117.046 0.5 12.17 6.6 126 ABl 1.42 1.3 5.2 0.10 15 DAIGRANT CANYON
10 10:27: 7 36.894  115.745 0.9 -—0.29 0.4 212 ADZ 1.66 1.84 1.64 5.8 0.12 20 INDIAN SPRINGS Nw
12 1. 6:54 37.866  116.13¢ 1.6 2.57 7.6 159 CCI 1.49 20.8 0.15 7 REVEILLE PEAK
12 1:59:17 36.451  115.745 0.4  B.46 1.5 148 ACZ 1.9 1.3 26.3 9.09 13 CHARLESTON PEAX
12 20:23: 1 37.865 116,138 6.3 1.5 0.7 187 ACZ 1.47 1.88 20.9 0.65 8 REVEILLE PEAX
14 15: 9:17 37.251 115,226 6.4 7.69 1.8 121 ABZ 1.34 1.47 9.8 6.82 7 ALAMD
14 18:56:28 35.964  115.212 1.5 ~1.54e — 184 CDZ 2.11 2.03 41.5 0.14 10 SLOAN
14 19:52: 8 36.912  115.086 6.4 -0.65 0.5 125 ABZ 1.15 6.5 0.07 10 PLUTONILM VALLEY
15 3:14:15 35.788  116.853 1.8 9.26 8.5 265 (Ol 1.18 27.5 .85 S CONFIDENCE HILLS
15 16: 5:-47 38.172 115,558 2.2  0.80s -—— 221 CDZ 1.31 51.4 0.14 6 MOUNTAIN SPRINGS
15 16:22:31 36.798  116.888 0.4 .12 8.4 197 ADZ 0.66 10.1 ©.07 13 CANE SPRING
15 18:47:22 38.765  116.164 0.2 8,67 0.5 125 A8Z .62 10.0 ©.05 18 SKULL MIN
16 4:29:38 36.887  115.730 2.6  1.80 2.6 264 BOU 1.39 14.0 0.12 7 QUARTZ PEAX SW
16 11:23:20 36.979 115,127 8.7 13.87 1.8 138 8Cl 2.27 2.10 2.3 21.7 .17 21 MULE DEER RIOGE MW
16 12:30:56 36.844  116.268 8.3 18.57 0.4 82 AAZ .92 0.71 4.8 0.88 20 JACKASS FLATS
16 14:33:22 37.811  117.920 1.7  ©.00ee 1.8 245 BOZ 1.48 1.51 34.6 0.14 10 WAUCOBA SPRING
17  7.28:26 38.678  116.908 1.8  3.44e —— 184 CDA 1.84 44.6 0.18 12 BLACK BUTTE
17 23:45:47 37.267  116.185 — 1,32 — 191 ADA 1.21 15.2 0.08 4 QUARTET DOME
\
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Rromish OATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.

" (urc) (OEG. N) (DEG. W)  H(1ad) ()  Z(K4) (DEG) Mca Md  MLh MLy Mic (kM) (SEC) QUADRANGLE

AN
o JUN 18 35.741  116.653 -0.24 239 2.32 2.35 2.30 31.4 0.11 15 LEACH LAKE
M 19 37.857  118.025 1.81 110 9 YUCCA FLAT
19 36.543  116.269 0.46 181 20 LATHROP WELLS SE
N 20 37.383 115,354 ~1.02 2683 1.44 S HANCOCK SUMMIT
Fw X 20 37.211 114,839 1.74 225 15 DELAMAR 3 NE
Ny 36.201  115.397 16.51 145 25 LA MADRE MTN
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H 20
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wipihn
H.......... STAND STAND AZl Q0 DEL- RMS #N
gt DATE — TIME LATITUDE \ONGITUDE ERROR DEPTH  ERROR GAP 125 MAGN] TUDE ESTIMATES MIN RES. PH. U.S.G.S.
N (utC) (DEG. N) (DEG. W)  H(kM) (KM) Z(KM) (DEG) Mco Md MLh  MLv MLc (KM) (SEC) QUADRANGLE
noewpn
JUL 4 B:28:13 37.00% 115.968 0.3 4.29 1.9 132 ACZ 1.18 1.12 11.2 0,18 21 PAIUTE RIDGE
" 5 13:50:22 37.121 116.354 10.2 —8.47¢ —— 330 DO0A 0.89 10.0 0.2% 7 BUCKBOARD MESA
o P 6 o 5. 3 37.37 116.365 53 6.13 6.1 255 DOV 1.27 10.9 0.11 9 DEAD HORSE FLAT
e 8 3:19:48 37.244 114,997 9.7 ~-1.40 0.6 214 ADZ 0.90 1.08 18.7 0.09 6 DELAMAR 3 N
L 8 8:34:18 37.271 115.083 1.9 0.45 1.3 180 BCl 1.16 1.30 1.26 14,6 0.11 7 ALAMO SE
“....“..!.' 8 8:39:40 37.249 115,009 0.5 -o.) 0.4 209 AD] 1.36 0.89 0.89 17.8 0.85 5 LOWER PAHRANAGAT LAKE
[11 1)
" l"l 9 3:42:24 37.3%7 116.363 2.1 9.01 1.4 2687 BO! 1.46 1.26 1.52 1.18 14,1 0,068 8 DEAD HORSE FLAT
11 3:54:29 37.290 116,413 0.5 -o.21 0.6 226 ADZ 1.35 1.16 1.3 11.6 0.06 16 SILENT BUTTE
‘ 11 15:41:35 38,153 117.904 3.4 3.31s — 318 CDA 1.91 49.4 0,20 8 ROCK HILL
11 18:46:10 36.705 116.196 0.6 6.30 1.8 140 ACI 0.99 1.03 0.72 8.0 0.11 9 SPECTER RANGE NW
. 12 9:30:31 35.934 116.918 0.8 6.95 9.7 288 AD! 1.28 1.38 1.1 1.2 5.6 8.05 7 WINGATE WASH
12 1:45:34 37.288 116,483 0.3 5.65 1.0 90  ABZ 1.64 1.53 1.29 19.8 0.89 25 SILENT BUTTE
12 19:38: 6 37.559 115,743 0.7 0.55 1.9 97 BBZ 1.17 1.29 1.24 9.6 0.17 11 TEPIVUTE MIN
12 22:18:49 38.349 117.325 2.8 2.12 3.4 249 CDI 2.07 2.03 2.3% 72.2 ©.19 13 SAN ANTONIA RANCH
13 9:25:58 38.943 116,840 6.5 5.96 3.3+ 283 00! 1.75 139.2 .16 9 seeQUAD. NOT LISTEDe
. 14 ©:49:18 36.863 117.776 0.6 7.08 4.2 245 BOT 1.28 1.34 1.72 33.8 0.08 13 WAUCOBA WASH
14 3:37:44 37.048 116.466 8.2 9.27 0.7 1e0 A8l 1.08 0.80 0.9 7.2 9.05 14 TIMBER MIN
14  B8:35: 6 37.427 116.419 0.2 8.96 8.3 §7 ACZ 1.86 1.64 1.65 24.6 0.08 28 SILENT CANYON NW
15 0:13:49 37.442 115.312 0.5 0.00e0¢ 1.0 94 ACZ 1.8) 2.04 2.83 1.9 23.5 0.09 12 HANCOCK SUMMIT
- 15 9:51:58 37.595 114.740 2.0 4.3 2.0 226 DOA 1.68 1.2 0.51 S CHOKECHERRY MTN
,.N.. 16 5:19:53 37.468 117.574 0.4 1.49 1.8 80 ABI 1.63 1.25 1.87 7.2 6.13 16 MAGRUDER MTN
. 17 ©: 9:45 37.512 115,108 0.3 4,38 2.7 133 BCZ 1.62 1.84 1.49 12.8 0.05 9 HIKO SE
17 1: 3:29 37.200 117.399 9.2 -0.18 9.3 111 ACZ 1.4t .21 1,17 16.8 0,03 19 UBEHEBE CRATER
17 15:56:19 37.252 115,041 0.8 0.39 0.4 200 ADZ 1.75 1.62 1.77 1,28 15.9 ©.06 18 ALAMO SE
18 22:56:28 38.762 117.108 2.2 3.66 1.3 278 80l 2.21 2.30 120.3 0.07 8 eeeQUAD. NOT LISTEDe
19  9:21:11 36.970 117.517 0.5 1.45 1.3 174 ACZ 1.50 1,42 0.92 1,28 15.5 .10 11 DRY MIN
. 19 18:24:18 37.178 117.242 0.2 9.74 0.4 120 ABI 1,11 1.24 1,10 13.7 6.03 7 BONNIE CLAIRE Nw
e 19 20:28:24 37.290 116.406 1.2 4.58 3.6 174 BCZ 1,39 1.43 11.2 0.15 10 SILENT BUTTE
20 4: 9:19 J36.771% 115.818 0.5 8.24 8.9 173 ACA 1.62 8.6 0,83 15 FRENCHMAN LAKE SE
20 10: 2: 8 36.717 115.931 8.9 6.84 1.4 228 ADA 1.13 6.8 0.10 11 MERCURY
20 23:39:11 36.852 115.940 0.3 9.74 9.6 195 ADZ 1.40 0.87 13.5 0.05 14 FRENCHMAN FLAT
20 23:51:55 37.153 117.395 0.3 2.91 2.2 118 BCZ 1.52 1.44 1.19 17.6 9.08 18 USEMEBE CRATER
21 0:55: 5 35.442 116.998 9.4 12.18 9.7 117 ABl 1.79 1.5% 1.66 10.8 0.10 23 FURNACE CREEX
21 12:54:30 38.778 118,254 0.3 4.62 1.9 89 ACA 2.23 11.1 6.68 15 JACKASSFFLATS
21 13:34:30 38.772 116,257 2.6 0.60 0.8 74 BAA 1.28 3.6 0,18 19 JACKASSFFLATS
21 13:35:11 38,772 118,282 .7 2.80 1.4 72 AAA 1.22 3.4 0.12 9 JACKASSFFLATS
21 22:24:41 37.149 117.821 0.5 5,46 2.0 234 BOI 1.59 1.39 1.27 18.1 0.68 13 WAUCOBA SPRING
21 23: 1:40 38.773 116.248 8.3 1.32 0.9 58 AAZ 2.16 2.12 2.63 4.9 6.11 30 SKULL MTN
22 11:18:38 37.255 114.991 2.7 10.38 4.5 211 cOl 1.22 1.48 0.97 17.7 0.11 6 DELAMAR LAKE
22 13: 4:48 J7.472 117.260 0.3 0.80 9.4 133 ACZ V.12 1.486 1.53 1.39 19.0 0.08 10 MOUNT JACKSON
22 13:27: 3 37.473 117.253 0.2 0.55 0.3 91 ACZ 1.16 1.33 1.55 1.59 19.1 0.05 15 MOUNT JACKSON
22 13:27:48 37.473 117.254 0.2 0.56 0.4 91 ACZ 1.66 1.60 1.48 19.2 0.05 12 MOUNT JACKSON
22 14:47:22 37.473 117.253 8.2 8.72 0.4 91 ACZ 1.22 1.82 1.24 19.1 0.05 12 MOUNT JACKSON
22 20:47:41 37.269 118.374 0.% 5.78 0.7 188 ADZ 1.06 1.32 1.0% 7.6 0.08 16 DEAD HORSE FLAT




. . s -
L
H"l'"”lln
il \ T .
nmmu;l . ) l 0 2 l 2 9 :3 6
L) { ]
n:'."“i’.!l 1989 LOCAL HYPOCENTER SUMMARY - SG8 EARTHQUAKES
STAND STAD AZI QWO : DEL- RMS N
© P DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN RES. PH. U.S.G.S.
— (vrc) (DEG. N) (DEG. W) W(x4) (x4)  Z(x4) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANG
(IET] T
o JUL 23 2:30:38 37.552 116,71 6.8 1.8 6.8 185 cCCZ 1.56 1.85 25.4 0.17 11 BELTED PEAK
e 23 21:50:60 36.545 118.357 8.2 9.79 0.9 96 A8l 1.371.38 0.97 11.2 0.08 17 LATHROP WELLS SE
24 15: 2:37 37.294 118,407 2.5 ~-1.38 1.2 231 COV 1.16 11.5 0.65 S SILENT BUTTE
Lo 24 18: 8:57 37.253  116.649 0.3 9,26 0.2 112 ABZ 1.38 1.54 0.87 4.4 0.05 11 BLACK MTN SW
§n,0 24 20: 4:55 37.818  117.539 e.6 8.8 2.8 172 BCl 1.33 .90 1.34 17.2 0.066 6 LAST CHANCE RANGE
) N::::' 25 12:32:39 37.231 117.603 6.4 7.54 0.5 134 ABZ 1.101.32 1.11 1.34 3.8 0.07 13 LAST CHANCE RANGE
et 26  ©:52:31 37.259  115.32 0.9 -9.56 1.8 203 ADZ 1.72 1.51 1.39 18.5 9.07 8 ALAWO SE
I | 27 3:23.15 38.700 116.306 6.6 8.82 0.7 151 ACZ 1.17 1.11 0.59 6.8 0.08 14 STRIPED HILLS
e 27  4:16:3% 37.023  116.379 6.8 18.84 1.4 118 ABZ 0.91 1.5 0.83 6 TIMBER MTN
N 27  4:16:40 37.617 116,375 6.2 10,62 8.3 72 AAl 1.78 1.18 1.26 1.5 2.2 6.68 25 TIMBER MTN
27 11:48:53 36.858 117,157 6.5 7.2 1.4 98 ABZ 1.131.38 1.08 16.8 6.08 13 STOVEPIPE WELLS
27 13:58:5 37.233 116,885 0.5 7.87 9.9 77 AAl 1.41 1.23 5.7 0.12 11 OAX SPRING
29 3:32:55 36.695 116,296 0.2  8.13 0.2 154 ACZ 1.10 0.54 6.8 0.04 11 STRIPED HILLS
29 11: 1:29 37.280 115,397 —  0.80es -— 279 ADZ 1.14 1.20 16.3 0.61 3 BADGER SPRING
29 20.38:39 37.208 117.333 0.3 633 .9 68 A8l 2.121.83 2.32 2.3% 12.5 0.07 19 UBEHEBE CRATER
29 23:36:31 36.868  116.408 0.4 6.65 .8 131 A8l 1.3 1.08 1.0% 6.6 ©.07 13 LATHROP WELLS MW
30 8:10:26 37.191 117.79% 6.6 9.88 8.7 198 AD] 1.38 1.58 1.52 13.9 .60 13 WAUCOBA SPRING
AUG 1 9:1%:52 37.828  115.156 1.2 4.15 5.2 199 C0Z 1.3 9.7 0.08 7 SEAMAN WASH
3 16:45:24 37.421 116.888 0.4 -0.35 12,86 132 CCA 1.89 15.4 0.69 6 BLACKX MIN NE
= 3 18:44:44 137,262 117.585 0.7 10.42 1.2 157 ACZ 1.27 1.11 8.4 0.68 B8 MACRUDER MTN
o 3 18:45:17 37.284 117.568 6.3 -1.41 0.3 83 ABZ 1.24 1.53 1.83 9.0 0.04 10 MACRUDER MTN
3 19:11:47 37.806 115.968 0.3  6.14 6.9 132 ABZ 1.8 1.66 1.58 1.7 11.2 0.18 21 PAIUTE RIDGE
3 21: 8 2 36.773 116.261 6.4  1.82 9.9 73 AAZ 1.33 1.23 1.33 1.2 3.5 8.11 17 JACXASS FLATS
t ‘2:12:50 36.772 116.261 8.4 3.74 0.8+ 69 AAl 0.87 1.08 0.71 9.96 3.5 0,12 19 JACKASS FLATS
4 4: 5:21 36.777  115.644 0.3 ~123 0.8 131 ACZ 1.54 1.4J V.20 1.38 17.5 ©.68 18 QUARTZ PEAK SW
4 5:50: 5 387N 116.264 0.4 3.84 0.8 T2 AAl 1,22 1.12 8.42 3.2 0.12 15 JACKASS FLATS
4 9:286: 3 36.770  116.258 6.4 2.3 8.7 B8 AAZ 1.84 1.04 0.82 3.3 6.11 13 JACKASS FLATS
4 19: 5. 6 37.202 116,724 4.8  7.00e — 127 DBl 0.7¢ 12.4 0.76 9 THIRSTY CANYON MW
4 23:16:22 37.005 115,958 .5 0.6 0.7 156 ACZ 8.63 22.2 9.12 12 PAIUTE RIDGE
4 23:51:43 36.776  116.268 0.5  6.24 1.2 118 ABI 0.69 3.9 6.10 12 JACKASS FLATS
s  2:39:10 37.243  115.825 5.2 4.B4s —— 208 DOZ 1.58 1.4 1.18 16.6 0.14 6 LOWER PAHRANAGAT LAKE
8 10:18:33 36.769  116.262 0.4 3.69 1.7 118 A8 1.18 0.26 3.0 0.08 10 JACKASS FLATS
6 22:28:33 36,775 116.252 .5 1.48 1.8 76 AL 0.6) 4.0 0.09 13 JACKASS FLATS
7 “3:37: e 37.275 118.462 2.6 8.20 2.8 360 EOA 1.43 14.0 .06 B8 SILENT BUTTE
7 7:39:51 37.297 116.516 1.9  3.18s — 346 (DA 1.3 31.1 0.87 7 TRAIL RIDGE
7  7:43:18 37.037  116.389 1.7  2.42 6.5 309 DDA 1.40 0.2 1.31 7 TIMBER MIN
7 8:48:15 37.165 118,394 2.1 2.07 6.6 143 (CCA 1.68 8.3 0.19 8 SCRUGHAM PEAX
7 15:22:19 37.314 116.494 9.8  4.95 2.5 225 BOZ 0.56 13.2 0,10 11 SILENT BUTTE
8 15:53. 8 37.262  115.871 2.5 9.2 2.4 187 BOZ 1.44 0.60 14.6 0,04 6 ALAMO SE
9 6:14:14 37.457 114,586 0.8 9.68 1.7 301 ADI . 1.38 1.46 21.3 6.03 6 ELIGN NE
18 13:21:49 37.25¢ 115.047 4.0 633 85 198 cCOZ 1.08 1.05 ©.98 15.9 6.09 S ALAMO SE
10 14: 6:33 35.721 117.648 2.1 2.06 4.8 309 80l 1.82 75.% .19 11 RIDGECREST
11 4:32:46 37.156  117.82¢ 6.6  5.87 1.7 210 ADI 1.74 1.57 1.34 17.9 0.09 14 WAUCOBA SPRING
11 5:17: 9 37.303 116.448 8.2 1,33 0.7 139 ACZ1.821.32 1.17 1.3 14.8 0,07 21 SILENT BUTTE
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RES. PH. U.S.G.S.
tv MLe (x4) (SEC) QUADRANGLE

14 SILENT BUTTE

4 PAHROC SPRING NE

9 RYAN
7 ALAD SE
; CHARLESTON PEAK

17 UBEHEBE CRATER
18 WAUCOBA SPRING
11 ELGIN

11 GOLD POINT
13 TRONA

12 TRONA
12 JACKASS FLATS.

11 LATHROP WELLS W

7 ELIGN NE

7 HIKO NE

17 SPRINGDALE
12 ELIGN NE

10 YEMPIUTE MTN

21 REVEILLE PEAX

9 REVEILLE PEAX

23 YUCCA FLAT

14 QUARTZ PEAK SW
7 GOLD POINT
8 SILENT BUTTE

_ 9 BADGER SPRING

7 ALAMO SE

6 CALIENTE

8 ELIGN NE
6 ELIGN NE

21 THIRSTY CANYON NE

17 PAIUTE RIDGE
11 UBEHEBE CRATER
12 JACKASS FLATS

S ELIGN NE
10 MINE MTN
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O | STAND STAND AZI OO DEL- RS #N

., DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGN] TUDE ESTIMATES MIN  RES. PH. U.S.G.S.

P (ute) (DEG. N) (DEG. w) H(Kd) (14) = Z(xM) (DEG) Mco Md WMLh MLy MLe (i) (SEC) QUADRANGLE
ANHHNH
L B AUG 22 15:54:33 38.362  116.497 4.3  6.170 — 284 COI 1.99 2.26 69.5 0.15 8 TYBO

- 22 15:54:44 37.744  116.383 4.2 0.00ee 3.1 177 DCZ 1.86 1.42 9.2 4.56 8 QUARTZITE MTN

<o N 23 3:49:58 37.007 117.662 9.6 5.3 6.1 196 COI 1.47 1.74 1.57 25.1 .11 14 LAST CHANCE RANGE
23 4: 6:31 35.800  116.%67 1.7  3.93 2.3 267 BOI 1.48 43.8 9,17 12 CONFIDENCE HILLS
- 23 4: 6:36 36,113 116.482 4.3 9.76 5.6 209 DOl 1.22 18.8 0.99 12 EAGLE MTN
N 23 11:50:23 37.142  117.821 0.6 565 1.5 211 ADI 1.35 1.65 1.60 1.8 18.5 9.09 17 WAUCOBA SPRING
il '

R 23 14:51: 5 37.814 115,525 6.1  2.89 0.7 143 ADZ 1.39 1.32 19.5 0.81 5 WORTHINGTON MTNS
iy 23 17:15:39 36.450  117.e44 0.6 17.63 1.1 97 Al 1.85 1.76 1.83 8.1 .13 21 EMIGRANT CANYON
L 24  7:55:54 37.346  115.683 0.9 @.21 2.5 164 &1 1.49 15.1 9.12 7 GROOM RANGE SE
N 24 20: 3:45 36.718  118.124 8.4 -1,16 6.8 128 ACZ 0.93 13.5 ©.68 11 CAMP DESERT RGCK

T 25 21:13: 8 37.525  117.223 9.7 0.26 1.2 188 ACZ 0.98 24.2 9.13 8 GOLDFIELD

26 21: 7:47 37.892  118.811 19.5 ~-1.82 9.8 301 DOZ 1.66 1.85 26.9 0.11 S eeeQUAD. NOT LISTEDe
27 6: 4: 1 37.228 118.517 0.3 2.40 0.7 188 ACZ 1.72 1.54 1.53 1.5 13.0 6.07 22 THIRSTY CANYON NE
27 17:22: 1 37.822 116.429 e.2 6.9 0.4 186 ABZ 1.37 6.65 4.0 0.04 17 TIMBER WTR
27 18:47:46 36.873 117.320 0.4 1e.8e 0.7 95 A8l 1.24 1.24 16.7 @.11 19 TIN MIN
58 6:12:59 36.573 115.631 0.4 e.98 .8 123 ACZ 2.09 2.02 21.0 0.10 18 INDIAN SPRINGS
58 13:14:34 36,755 115951 8.3 e.9e 6.9 125 ACZ 1.14 1.05 10.5 9.07 13 FRENCHWAN FLAT
28 15.47:59 37.328 117,238 9.3 S.ee 9.3 69 Ml 1.44 1.55 3.5 ©.08 21 SCOTTYS JUNCTION Sw
29  ©:24:57 36.756 115952 0.3 .30 0.7 125 A2 2.03 1.28 10.6 ©.07 16 FRENCHUAN FLAT
—_ 29 8 6:57 36.817  117.898 2.7 11.68e — 202 COI 1.48 43.8 ©.68 5 NEW YORK BUTTE
) 29 16:29:56 37.288  114.801 0.9  8.96 3.1 240 8OV 1.83 2.82 1.94 25.8 ©.08 10 GREGERSON BASIN
a 29 17:30:12 36.936 116,83 6.5 1.8 1.7 115 AV 1.2 1.19 14.3 9.12 13 BULLFROG
39 7:41:51 36,991 115.273 1.6 2.82¢ —— 198 LDA 2.15 50.2 9.22 17 BURRO BASIN
30 16:37: 9 36,451 114.508 0.9 7.6 9.6 225 ADl 2.18 2.78 2.10 58,6 0.07 10 MUDDY PEAK
38 17:17:11 36.188  116.836 5.2 11,93 — 168 0CI 0.99 12.1 1.38 6 FUNERAL PEAK
3o 18:21:24 37.102 116,162 6.3 558 1.3t 148 ACl 1.53 1.21 9.3 0.07 11 TIPPIPAH SPRING
30 20:40:49 37.144 116.180 0.9 2.5¢ 1.7 150 ACZ 0.98 12.6 9.18 9 RAINIER MESA
31 12:43:60 36.564  115.597 1.8 -1.2 1.6 231 ©0Z 1.44 23.9 @.13 11 INDIAN SPRINGS SE
31 17:30:55 35.766  118.824 2.4 S.e4¢ 2.5 297 &0 2.77 168.4 0.20 19 eesQUAD, NOT LISTEDe
SEP 1 2. 4:14 38.286  115.483 0.4 -1.79 0.5 144 AZ 1 97 1.84 1.79 20.8 .12 19 LA MADRE MTN
1 3 0:34 37.246  115.823 1.5 1.5 2.6 207 BOZ 1.68 17.8 ©.07 7 LOWER PAHRANAGAT LAXE
2 4:11: 1 37.248 115,825 1.1 637 2.4 206 BDZ 7N 1.42 16.8 0.05 8 LOWER PAHRANAGAT LAKE
2 4:13:41 37.247 115018 1.8 444 3.8 208 BOZ 1.87 1.54 17.4 0.04 9 LOWER PAHRANAGAT LAKE
2 4:57:34 37.254 115,52 1.7 1815 1.9 196 BOZ 1.74 1.61 15.3 .05 6 ALAMO SE
2 4:58: 3 36.701 115.876 2.7 -9.15 2.5 24 (DI 1.44 21.0 0,13 B HEAVENS WELL
2 5.10:44 37.245 115,029 3.4  5.61e — 206 (DU 1.83 ©.99 16.4 0.97 5 LOWER PAHRANAGAT LAKE
2 5:16:38 37.254  115.848 3.4  6.12 5.9 200 (DU 1.44 16.2 0,88 5 ALAMO SE
2 8:27:20 37.220  114.985 1.5 12.33 2.3 225 60l 1.27 18.9 0.68 6 DELAMAR 3 Nw
3 0:36: 8 36.452  115.846 0.4 0.20es 0.7 95 ACZ 1.368 1.38 23.2 0.89 18 MT STIRLING
3 9:10: 2 38.401 116.329 9.3 7.38 0.9 90 A8l 1.41 1.50 13.2 0.85 11 ASH MEADOWS
3 10: 4:28 37,633  115.139 e.8 1,89 2.4 114 BCc2 1.7 1.89 12.4 0,89 9 FOSSIL PEAX
3 14:57:28 38.665  116.481 2.8 -1.62 2.5 268 (COZ 2.29 48.0 0.10 8 seeQUAD. NOT LISTEDe
4 21:20:46 36.032 115,008 9.2 11.95¢ -— 320 001 1.65 61.2 9.22 5 LAS VEGAS SE
s 0@.12:27 37.235 114.9e8 8.3 -e.64 1.2 173 AC1 2.75 2.39 22.9 @.87 16 DELAMAR 3 NW
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. STAND STAND AZI Q0 DEL- RMS §N
L DATE — TIME LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES., PH. U.5.6.S.
oy (utC) (DEG. N) (DEG. W)  H(KM) (kM) Z(KM) (DEG) Mca Md  MLh MLy MLc (kM) (SEC) QUADRANGLE
T SEP 5 22:58:21 37.261 114,973 —_ 8.34 — 213 AD] 0.95 1.4 17.6 0.02 4 DELAMAR LAKE
68  7:30:25 37.024 115.571 0.C 1.78 4.7 145 BC2 1.61 1.68 37.7 0.15 13 SOUTHEASTERN MINE
",y 6 18:13:21 37.206 116. 447 0.3 8.44 0.6 1486 ACZ 1.32 1.14 10.9 9.05 13 SCRUGHAM PEAK
) 6 10:19:47 37.190 116.455 0.2 8.32 0.4 102 ACZ 1.92 11.9 0.07 15 SCRUGHAM PEAK
l LW 6 18:54: 9 37.203 116,442 8.7 10.02 1.3 145 ACl 1.33 1.30 0.99 10.5 6.10 11 SCRUGHAM PEAX
y H"HI 7 5:22:26 37.233 114,928 1.0 -0.68 1.0 238 ADZ 1.70 1.46 1.8 22.1 0,05 7 DELAMAR 3 NW
Yollun
R 7 11: 0:40 37.e7 116.201 0.3 9.01 6.6 91  ABZ 1.02 0.82 4.4 0,07 14 TIPPIPAH SPRING
S 8  3:29:18 37.227 114.907 0.5 -0.48 0.5 2386 ADl 1.6% 1.72 1,29 23.6 0,02 5 DELAMAR 3 Nw
L 8 15:48:39 38.745 116,047 0.6 0,61 0.6 147 ACZ 0.99 9.86 12.1 6.06 9 CAWP DESERT ROCK
8 21:7:5 37.%1% 116.530 0.2 -9.42 0.8 74 ACZ 2.2) 2.28 2.19 1,96 23.7 .08 26 MELLAN
g ©:1:9 38.178 116.089 0.4 2.67 2.3 195 BOZ 1.73 1,58 31.1 0.08 9 ECHO CANYON
9 8:34:43 36.747 116.049 0.5 0.96 0.7 188 ADZ 0.52 11.9 0.06 18 CAMP DESERT ROCK
9 13: 5:17 37.271 114,571 1.1 14,45 3.1  28¢ 80! 1.45 1.40 40.0 0.03 & ELGIN
9 18: 3:19 38.938 116.757 0.3 8.21 8.4 162 ACZ 0.58 22.3 0.05 10 BULLFROG :
9 20:55:52 37.126 117.529 8.5 9.52 1.4 187 ADI 1.04 1,16 1,15 15.7 0.68 9 LAST CHANCE RANG
9 23:53:43 37.264 114.539 0.9 9.67 2.84+¢ 284 BD! 1.84 1.82 2.04 41.9 0.85 12 ELGIN
19 5:58:11 36.823 114.772 6.8 8.22¢ —— 224 DD! 1.84 1.79 11.3 0.66 8 BOULDER BEACH
12 3:17:28 37.333 118.263 6.0 2.21»  —— 294 DOI 1.91 1.96 33.2 0,16 9 ++sQUAD, NOT LISTEDe
12 12:24:55 37.3%9 114.887 9.3 5.86 1.3 211 AD! 9.91 1.0 17.1 6.02 7 GREGERSON BASIN
— 12 22:30:42 38.743 117.586 1.5 5.32 8.4 223 c¢o! 1.27 1.36 17.5 0.18 10 UBHEBE PEAX
o 13 3 5:28 37.248 116.360 0.6 0.15 8.4 178 ACI 1.10 1.00 4.8 6.08 10 AMMONIA TANKS
wn 13 11:53:46 38,440 115.388 1.3 -8.7? 7.4 296 DOV 1.91 1.80 8$3.9 0.13 7 FOREST HOME
14 16: 7: 8 36,648 116,340 0.4 4.38 0.4 184 ABZ 0.89 8.3 .09 18 STRIPED MILLS
15 9:44: 5 36,454 116.988 0.6 12.89 1.1 73 BAl 1.86 1.44 1.32 12.2 0.18 19 FURNACE CREEX
16 11: 5:32 37.241 115,621 0.4 -1.88 0.8 145 ACZ 1.64 1.78 1.62 16.9 0.68 16 FALLOUT HILLS NE
16 17:12:38 37.191 118,258 2.9 2.97 1e.t 28% (0! 2.04 2.08 40.5 0.12 11 ¢eeQUAD, NOT LISTEDe
16 18:51:43 36.599 117.094 0.3 10,08 1.3+4 189  AB] 1.74 1,72 1.83 1.8 17.6 6.11 21 STOVEPIPE WELLS
17 1:26:54 36.424 117.217 8.4 8.36 0.4 149 AD2 1.40 10.9 0.06 15 EMIGRANT CANYON
17 21:35:27 38.399 116.198 2.2 -1.23¢ — 258 (CDZ 2.49 27.8 0.13 7 »eeQUAD. NOT LISTEDe
18 1:37: 7 38.379 116.203 0.9 3.240  —— 244 CDI 2.34 2.61 26.1 9.11 15 *eeQUAD. NOT LISTEDe
18 9:17:60 37.176 117.377 0.4 7.56 1.4 113 acl 1.2% 8.96 17.5 0.88 10 UBEHEBE CRATER
18  9:28:14 35.787 117.130 3.5 =1.02 2.8 312 CDZ 1.731.77 1.91 30.8 0.04 10 MANLY PEAK
18 19:43: 4 37.010 115.129 4.2 4.88¢ — 181 (DU 1.14 18.3 0.11 S5 LOWER PAHRANAGAT LAKE
18 22:10:53 35.591 117.60¢ 6.5 5.91 2.3 302 00! 2.84 78.6 0.15 15 RIDGECREST
19 12:28:18 37.2%0 117.634 0.5 1.44 0.8 99  ABZ 1.99 2.20 2.2 2.2 0.12 15 MAGRUDER MTN
20 0:42:52 37.285 117.572 0.3 ~-1.26 8.3 81 ABZ 1.32 8.8 0.07 14 MAGRUDER MTN
21 6:59:58 37.315 115,834 2.6 11,01 2.9 181  COI 1.94 1.56 10.2 0.68 S ALAMO SE
21 11:38:44 37.419 114,320 0.5 3.22¢ —- 338 CO! 1.29 42,4 0.02 S eesQUAD. NOT LISTEDe
21 12:15:20 36.621 118.250 e.5 4.533 1.3 158 AC2 a.71 8.5 0.88 14 LATHROP WELLS SE
21 15:11: 6 37.324 115,201 0.4 8.07 9.6 120 ACZ 1.73 1.82 1.34 16.1 0.86 8 ALAWO
21 21:17: 8 36.998 117.863 1.5 1.02 S.1 229 D2 1.38 32.8 6.12 9 WAUCOBA WASH
21 23:30:13 37.149 117.396 e.6 1.68 1.9 127 B8Cl 1,33 0.63 1.14 17.3 0.17 18 UBEHEBE CRATER
22 5:29:48 36.483 116.307 0.1 8.9% 0.7 133 A8l 0.41 17.8 0.01 6 ASH MEADOWS
22 7:12: 4 37.065 118,950 8.1 -0.14 0.2 112 acz 1.6 1.2t 1.23 11.9 0.03 10 SPRINGDALE

() C
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N |"| STANO STAND AZI  0QQ0 DEL~- RMS N
nt DATE - TIME LATITUOE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Wttt ) (ute) (DEG. N) {DEG. W)  H(xM) (i0d) Z(xM) (DEG) Mca Md MLh MLy Mlc (KM) (SEC) QUADRANG
ply SEP 22 14:45:18 37.156  117.821 .7 6.6 2.1 218 EOI 1.59 1.66 1.50 18.0 8.07 11 WAUCOBA SPRING
. 22 17:43:50 36.478 116.582 0.4 -0.MM 1.0 84 ACZ 1.29 13.1 6.10 13 RYAN
L 23  4: 0:58 J37.242 115.0614 0.4 8.98 0.4 211 ADZ 1.48 1.26 1.8 17.5 0.03 8 LOWER PAHRANAGAT LAKE
Y ] 23 10:40:49 J37.308 115.378 .8 -8.56 1.6 77 BCZ 1.79 1,67 2.0 22.8 0.28 12 CUTLER RESERVOIR
_ 23 20:41:25 36.821 118,222 0.2 -0.01 6.4 73 ACZ 1.3 1.1 10.9 0.87 15 SPECTER RANGE SW
I N 23 20:43:11 36.621% 116,220 0.5 -0.85 6.8 131  ACZ 1.14 8.65 11,0 0.89 9 SPECTER RANGE SW
e 111
o 24 4:48:44 37.225 117.548 0.3 1.3 0.4 130 ABI 1.20 1.30 1.30 1.5 8.9 0,06 15 LAST CHANCE RANGE
el 24 6:34:31 37.434 115,322 0.8 1.20 2.9 145  8C2 1.41 1.18 24,2 0.09 8 HANCOCK SUMMIT
. 24 10:41:27 37.22% 117.548 0.5 11.83 0.7 135 A8l 1.3 0.84 1.00 8.8 0.88 11 LAST CHANCE RANGE
— 24 12:34:17 37.2687 115.189 0.8 11.12 1.4 133 a8l 1.44 1.8% 10.9 0.10 8 ALAMO
- 25  4:27: 3 36.859 118, 734 8.3 1.80 1.1 106  ACZ 1.49 1.43 0.35 11.8 6.68 17 BARE MTN
25 10: 0:39 37.224 117,544 8.3 11.3e .5 131 ABI 1.52 1.86 1.5 1.6 9.2 0.07 18 LAST CHANCE RANGE
26 16:26:19 37.228 117,548 0.3 11.83 0.3 128 ABZ 8.81 1.04 9.0 0.03 7 LAST CHANCE RANGE
27 1:18:34  37.581 115.852 0.4  2.15 1.8 93 ACl 1.32 18.4 0,05 7 WHITE BLOTCH SPRINGS
27 T7:1%5:21 37.019 116,601 0.2 4.10 1.7 159 ACZ 0.8% 16.7 0.64 11 YUCCA FLAT
27 7:15:23 37.817 116,006 6.3 0.68 0.4 144 ACZ 1.75 1.27 10.3 0.07 16 YUCCA FLAT
27 7:16: 8 37,018 116.007 0.2 4.5% 1.5 123 ACZ 1.97 1.73 10.2 6.89 22 YUCCA FLAT
27  7:18:48 37.017 116,007 0.3 5.84 0.8 123 B2 1.40 10.3 9.87 15 YUCCA FLAT
27 7:17:55 37.018 116,001 6.3 3.33 1.2 159 A2 0.81 16.8 0.07 14 YUCCA FLAT
— 27  7:18:23 37.020 116.002 0.2 6.63 6.6 159 ACZ e.91 10.8 6.84 12 YUCCA FLAT
ey 27 7:21: 3 37.018 116.005 0.3 5.72 0.9 124 ABZ 1.16 10.3 0.68 18 YUCCA FLAT
o 27 7:23: 8 37.017 116,001 0.3 5.96 0.9 125 ABZ 0.92 10.5 0.68 16 YUCCA FLAT
27 7:23:52 37.018 116.003 0.3 4.62 1.2 124 ACI 0.91 10.6 0.67 16 YUCCA FLAT
27 7:34:11 37.022 116.002 e.2 5.93 8.7 15 ACl 0.53 11.0 0.04 10 YUCCA FLAT
27 7:34:13 37.019 116.002 0.2 6.22 6.5 179 AC2 6.88 10.7 0.03 9 YUCCA FLAT
27  7:38:34 37,02% 115.996 0.2 8.51 0.6 181 ACZ 0.68 11.1 0,04 12 PAIUTE RIDGE
27  7:38:39 J37.018 116,005 0.2 4.98 1.6 124  ACZ 1.75 1.69 10.2 6.68 26 YUCCA FLAT
27 7:57:12 37.0186 116.00% 0.3 5,64 1.1 124 ABZ 0.88 10,2 0.08 17 YUCCA FLAT
27  7:57:20 37.19 116,084 0.3 6.11 6.8 158 ACZ 1.28 1.29 10.6 0.06 11 YUCCA FLAT
27 16:38:43 38.897 1917.479 2.7 -1.42¢ —— 189 COA 1.85 12.2 0.13 S TIN MIN
28 18:39:54 37.178 115.204 ——  0.80e¢ — 148 ADZ 1.20 1.13 1.8 0.00 3 LOWER PAHRANAGAT LAKE
29 8: 9:14 38.891 117.430 0.7 -0.88 6.8 168 ACI 1.48 9.9 9.19 10 TIN MTN
29 8:16:35 37.574 115.849 8.2 4.33 3.1 99 BCI 1.48 1.53 17.8 0.88 11 WHITE BLOTCH SPRINGS
30 2:37:55 37.73¢ 114.967 0.4 1.89 0.8 230 ADZ 1.04 10.1 0.84 7 PAHROC SPRING
30 14:44:53 37.148 117.390 8.3 -1.e2 0.5 126 ACZ 1.74 1.92 1.81 17.0 0,08 19 UBEHEBE CRATER
OCT 1 19:40:45 35,927 116.839 1.7 1.26 4.3 218 807 1.19 21.1 0.15 12 CONFIDENCE HILLS
1 20:43:24 37.004 115.972 0.3 5.89 1.2 132 ABZ 1.91 1.67 1.64 10.8 0.10 27 PAJUTE RIDGE
1 21:59:28 37.005 115.973 0.3 6.18 1.9 131 ABZ 1.13 10.9 0.68 18 PAIUTE RIDGE
1 21:59:42 37.807 115.974 0.5 6.01 1.5 153  AC2 1.3 11.1 0.88 10 PAJUTE RIOGE
2 2:59: 5 37.008 115.967 0.4 6.18 1.4 133 ABZ 0.99 0.81 11.2 0.09 15 PAIUTE RIDGE
2 21:15:59 .37.005 115.976 0.3 6.48 1.1 132 aBZ 1.60 1.09 11.9 €.88 18 PAIUTE RIDGC
3 2:31:58 37.878 116,128 9.9 0.00e¢ 1,7 110 BCZ 1.97 21.0 ©.17 9 REVEILLE PEAK
3 6:23:21 37.148 118.248 2.5 2.83 8.8 269 CD! 2.48 2.8 43.0 8.13 12 *+eQUAD, NOT LISTEDe
3 9:31:48 37141 118,289 0.3 2.31 8.7 63 ABZ 1.85 1.62 2.060 2.2 8.7 8.11 28 AAONIA TANKS
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Ponunlln STANO STAND AZI 0O DEL- RMS
— DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
LI (ute) (DEG. N) (DEG. W)  H(id) (KM) Z(xd) (DEG) Mco Md  MLh  MLv MLe (KM) (SEC) QUADRANGLE
UL T
M OCT 3 15:56:52 37.295  115.852 0.6 —9.73 @.4 182 ADZ 1.53 ©.95% 12.4 0.83 6 ALAMO SE
3 18:19:15 37.138  117.840 0.9 2.44 4.8 218 BOI 1.61 1.43 1.81 20.1 0.12 11 WAUCOBA SPRING
- 3 22:49:33 38.188  116.826 0.5 3.5 2.2 203 BDZ 2.85 2.21 38.3 0.06 10 ECHO
B0 4 B8:47:43 37.574 117.686 8.3 0.99 0.5 97 ACI 1.38 18.7 9,07 9 LIDA WASH
4 9:37:58 38.201 116.031 .3  3.83 1.t 207 ADZ 1.76 2.19 2.1 35.7 0.05 12 ECHO CANYON
Hoallu¥ 4 16:54:46 38.176  116.831 8.4 2.76 1.9 199 ADZ 1.59 36.1 0.65 9 ECHO CANYON
: i, N
LN S 11:31:22 37.576  117.686 0.3 1.0 0.5 97 ACA 1.52 18.5 0.11 13 LIDA WASH
" S 14: 2:24 36.854  115.939 0.2 B.44  ©.5 197 ADZ 1.18 13.5 0.83 13 FRENCHMAN FLAT
B 5 20:40:47 38.505 116.3%1 2.6 ¢.18¢ — 258 (DI 2.87 2.9 B4.7 0.16 13 sesQUAD. NOT LISTEDe
6 11:11: 7 37.877 116,026 1.6 B.44 4.8 189 BOA 1.72 15.3 0.22 8 REVEILLE PEAK
6 11:18:59 37.887  116.023 8.7 9.22 2.6 185 BOA 1.59 14,1 .14 8 REVEILLE PEAX
7 16:28:29 37.208  116.300 0.3 2.62 0.3 99 AB{ 1.62 1.30 1.63 1.2 2.2 0.88 17 AMONIA TANKS
8 12:44:45 37.068  116.212 9.5 5.66 0.8 84 AAl 1.32 1.25 1.0 3.5 0.11 14 TIPPIPAH SPRING
9 15:21:17 36.766  116.118 0.4 6.71 0.9 131  ABZ 1.14 10.8 0.68 13 CANE SPRING
9 19:50:47 36.828 116.262 0.3 3.59 1.3 115 A8 0.20 6.3 0.05 8 JACKASS FLATS
9 19:50:48 36.826 116,266 0.3  3.78  1.244 53 A81 1.59 1.17 6.1 0.09 19 JACKASS FLATS
16 15:25:38 37.160  116.603 0.2 2.89 0.5 62 ACZ 1.98 1.79 2.e9 11.0 0,86 26 THIRSTY CANYON NE
10 15:29:22 37.154  116.669 0.4 -—9.48 0.4 192 ADZ .68 26.2 .07 12 THIRSTY CANYON NE
10 16:25:11 37.182  116.612 9.3  6.31 0.9 90 ABZ 1.48 1.8 1.13 10.2 6.86 19 THIRSTY CANYON NE
10 19:30:41 36.754  116.262 0.4  4.89 0.4 133 ABZ 0.13 1.6 0,87 12 JACKASS FLATS
= 10 19:36:34 36.828  116.267 0.3 4.26 9.8 98 ABZ 1.33 1.22 6.0 0,10 17 JACKASS FLATS
S 10 19:39:52 36.827  116.262 8.3 9.14 0.3 63 ABZ 2.36 2.76 2.25 2.4 6.3 9.12 30 JACKASS FLATS
16 20: 0: 9 36.828 116,262 9.3  4.0¢ 1.6 63 aABl 1.85 2 14 1.39 6.3 0,10 16 JACKASS FLATS
11 0:49:38 36.348 117,438 0.6 1.6 2.1 233 @02 1.6 1.4 30.5 0.06 13 PANAMINT BUTTE
11 14:25:53 36.820  116.269 0.8  3.47 1.8 109 ABZ 0.83 5.7 0.11 9 JACKASS FLATS
11 15:31:28 36.779 116,199 1.6 7.88 1.1 221 ADZ .3 7.7 0.89 7 SKULL MTN
11 17:15:26 37.160  116.613 0.5 8.968 1.3 175 ACI 0.69 10.1 0.84 7 THIRSTY CANYON NE
12 0:42:29 35,788 118,548 7.9  0.860¢ — 202 DOZ 1.47 82.6 0.16 8 CONFIDENCE MILLS
12 5:59: 7 36.760  116.289 0.3 4.96 .9 I3 A 1.74 4.9 0.08 19 STRIPED HILLS
12 6:11:55 37.182  117.009  ©.5 11.41 4.7 114 BCA 1.59 31.2 .67 9 BONNIE CLAIRE SE
12 7:14:47 36.689  115.831 2.8  9.85 2.4 149 CCA 1.50 2.6 0.41 8 MERCURY NE
12 7:15:58 36.896  115.812 5.3 -1.00 4.8 195 [DOA 1.49 0.2 0.24 8 MERCURY NE
12 7:18:30 36.688  115.827 4.4 -0.85 S.1 157 CCA 1.34 1.7 8.31 7 MERCURY NE
12 7:29: 2 36.684  115.825 2.2 -1.78 6.1 176 CCA 1.58 1.7 0.12 & MERCURY NE
12 18: 8:55 37.563  118.849 0.7 9.52 1.3 271 ADI 1.50 15.3 6.07 8 sesQUAD. NOT LISTEDe
12 18:25:33 36.414  116.986 9.7 14.36 1.1 90 BAI 2.14 1.82 1.65 2.0 11.1 0.15 21 FURNACE CREEX
13 6:16:39 36.777  113.540 0.7 7.58 6.4 149 CC2Z 1.63 25.8 0.17 13 TIM SPRING
13 10:31:10 36.868  116.728 0.2 4.66 2.0 184 BO] 0.59 12.0 0.08 15 BARE MTN
13 11:59:16 36.543 118,044 1.7 10.16 0.8 248 B0l 2.47 2.73 84.0 0.17 26 ¢eeQUAD, NOT LISTEDe
14 16:39:48 37,255 115,171 2.5 ~1.43 1.8 158 BC2 1.63 0.82 9.7 0.18 7 ALAD
14 21:37:17 38.932  118.795 6.6  8.43 1.4 229 ADZ 1.17 7.5 ©.01 3 WINCATE WASH
15 21:37:26 36,373  117.496 0.9 ©0.69 0.8 241 ADZ 1.95 35.5 0.11 18 PANAMINT BUTTE
16 0:26:37 37.685  116.821 0.3 .82 6.8 131 ACZ 0.91 8.8 6.10 12 YUCCA FLAT
18 8:35:52 35.876  114.827 —— 2,93 —— 254 Ap] 1.04 8.3 8.83 4 BOULDER CITY
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"
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DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
Hnin (utC) (DEG. N) (DEG. W) H(xM) (1) 2(xMd) (DEG) Mca Mé MLh MLy MLc (KM) (SEC) QUADRANGLE
1
il OCT 16 18: 6:18 37.148  117.365 0.3 6.8 0.8 119 ACI 1.35 1.28 15.7 ©.07 18 UBEHEBE CRATER
N~ 17 4 @:14 37.e52 116,123 0.4 -8.72 10.9 118 CBA 2.08 .6 8.11 14 YUCCAFFLAT
ot 17 11:28:18 36.7@7 116.041 1.6 2.78 3.5 160 BCA 1.54 8.7 9.13 11 CAMP DESERT ROCK
17 15:59:29 36.877 116.248 R.2  0.45 9.5 104 ASZ 2.989 1.56 6.2 9.08 22 MINE MTN
- 18 1:55:13 37.22% 116.451 6.2 -1.01 0.7 49 ACZ 2.29 2.11 11.3 9.07 28 SCRUGHAM PEAK
W nob 18 6:14:18 35.996 116,080 .7 1.92 1.2 241 ADZ 1.51 1.80 16.1 0.11 13 TECOPA
(I
Rl 19 9:48:53 37.201  118.279 0.7  9.96  2.9¢+291 6Ol 1.81 41.4 0.05 18 eeeQUAD. NOT LISTEDe
oy 20  1:53:16 37.287 117,375 .3 -1.67 e.% 115 ACZ 0.94 18.5 6.07 11 GOLD POINY SW
Mol 20 6:32: 3 37.889 116.487 9.3 096 6.5 139 ACZ 0.y 9.3 0.03 9 TIMBER MTN
I wn 20 16:26:58 37.465 117,571 0.4  2.63 8.9 81 ABZ 1.56 2.e8 1.94 2.6 6.9 0.12 17 MAGRUDER MTN
ot 20 20:15:38 37.461 117.563 0.3 2,92 0.6 82 A8 1.5 1.23 6.1 9,07 9 MAGRUDER MTN
) 20 20:49:58 37.463  117.565 e.4  2.60 0.9 82 ABZ 1.91 1.6 1.78 6.3 ©.12 13 MAGRUDER MTN
20 22: 7:15 37.453  115.654 0.3 5.49 1.7% 91 ACI 1.40 1.51 16.8 9.69 13 BALD MIN
20 22:57:14 37.461 117.561 6.5 4,55 1.3+ 82 a8l 1.3% 1.14 5.9 ©.11 18 MAGRUDER MTN
21 T3:10:41 36.880 116,249 0.1 -3  e.1 105  ABZ 0.59 €.2 0.64 13 MINE MIN
21 4:18: 1 37.432 114.649 1.8 -1.82 0.8 261 ADZ 1.23 1.23 20.8 8.64 7 SLIDY MIN
21 $:12:22 36.861 115.997 .5 @79 8.9 175 ACZ 0.63 9.4 0.08 18 FRENCHUAN FLAT
21 22:54:19 38.828  116.264 0.3 3.87 1.24 52 ABl .MM 2.82 1.39 6.1 0.12 23 JACKASS FLATS
21 23:20:40 37.28% 117.700 0.3 -6.81 6.3 157 ACZ 1.37 7.2 0.05 10 MAGRUDER MTN
22 1: 2:13 36,765 116.024 0.5 10.18 1.6 160 ACZ 0.82 12.9 0.88 13 CANE SPRING
- 22 9:36:22 36.762 116,024 ©.5 18,76 0.8 158 ACZ 0.87 12.6 0.06 13 CANE SPRING
pd 23 @: 9:58 37.353 116.113 8.6 &2 1.8 101 ACZ 1.79 1.37 14.4 0.11 8 OAK SPRING BUTTE
23 1:42:36 37.146  117.810 8.6 1.57 1.3+ 233 Dl 1.19 17.5 0.€9 11 WAUCOBA SPRING
23 . 7:55:59 36.877  115.989 1.2 A.e6 2. 217 BOZ C 872 8.5 0.14 8 PLUTONIUM VALLEY
23 11:13:24 36.860 116,005 0.3 -0.72 0.5 172 ACZ 0.81 $.1 6.88 10 CANE SPRING
24 8:23: 4 36.861 116,008 0.6 -0.44 0.9 164 ACZ !.48 1.07 8.9 0,09 12 CANE SPRING
24 14:39:40 36.637  115.962 0.4 10.93 0.5 71 AAZ 1.5 2.6 0,07 15 MERCURY
24 16:35:58 35,999 117.327 2.3 1.55 6.7 268 COZ 1.87 1.86 1.87 41.8 0.19 11 TRONA
24 17:48:51 36.784 115.65 0.7  0.72 1.3 183 ADZ 1.82 1.45 1.6 17.5 0.08 10 QUARTZ PEAX SW
25 5:52:59 36.909 116.184 8.2 B.80  @.4 48 AAZ 1.0 1.35 6.2 ©.06 19 MINE MIN
25 7: 4:48 36.477 116.578 0.5 2.2y 1.9 94 ACZ 1.12 12.2 ©.08 18 RYAN
25 14:10:19 37.347 116,378 2.2 8.96 1.9 269 BOI 1.48 ©.86 15.4 0.09 8 DEAD HORSE FLAT
26 B:23:39 37.482 114,632 1.2 13.69 1.6 269 BOI 1.24 1.32 16.6 ©.81 5 SLIOY MTN
26 10:39:53 37.210 114.983 1.2 8.e2 2.9 23 B0l 2.5 1.97 18.7 ©.12 10 DELAMAR 3 Nw
26 15:37:44 J37.864 116.137 9.3 9.74 8.4 187 ACZ 1.03 1.21 20.8 0.03 6 REVEILLE PEAX
27  ©0:24:40 38.519 116.582 0.2 ©.29 ©.8 51 ACZ 2.46 2.57 16.5 0.09 33 BIG DUNE
27 1:13:31 36.517 118.584 0.2 6.67 1.3 51 ACI 2.09 2.41 1.98 16.4 0.06 25 BIG OUNE
27  1:27:11 36.366 115,828 0.2 9.58 1.1 125 AC] 1.32 22.2 0.05 13 MT STIRLING
27 2:51:16 36,979 116.106 .3 1.65 ©.9 121 ABZ 1.68 1.23 6.9 0,88 18 YUCCA LAXE
27 12:36:31 36.517 116.588 ©.4 7.7% 2.6 185 BCA 1.51 16.5 6.12 14 BIG DUNE
27 13:16: 2 36.516 116.589 0.4 594 2.7 186 BCA 1.49 16.6 9.08 11 BIG DUNE
27 15:48:22 37.128  1172.251 .3 10.80 1.3 147 Al e.88 16.7 0.06 8 UBEHEBE CRATER
27 16: 4:18 37.516 117.20% 8.5 -1.29 0.7 154 ACZ 0.81 1.12 24.3 0.10 9 GOLOFIELD
27 19:46:53 37.127 117.25¢ 8.5 7.3 1.8 138 AcCl 1.04 1.13 1.4 16.5 0.19 14 UBEHEBE CRATER
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HonnbeHu STAND STAND AZI  LQO DEL~ RMS §N
" DATE ~ TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MACNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
Hunmoen¥ (utc) (DEG. N) (DEG. W)  H(KM) (xM)  Z(xM) (DEG) Mca  Md  MLh MLV MLc (KM) (SEC) QUADRANGLE
FLHTL TS
e OCT 28 11:50:33 38.729  115.479 0.5 -1.04 0.8 164 ACZ 1.70 29.9 0.11 11 BLACK HILLS NW
28 12:25:41 37.031 116.23 1.1 0.7t 1.3 180 BCZ 0.96 18.4 0.68 9 YUCCA FLAT
.o 28 14:38:39 36.873  118.736 0.2 5.83 1,31t 86 AC! 1.88 1.9 1.87 13.0 0.67 26 BARE MTN
o n 28 16:56:42 36,869 116,741 0.3  4.83 3.1 187 BCZ 1.39 13.0 0.69 18 BARE MTN
M 29 9: 8:30 35.924  114.849 1.4 -0.43 2.6 199 BDZ 2.60 2.77 8.5 0.14 15 BOULDER CITY
L ~29 18:10:20 37.128  117.254 0.2 B8.17 0.8 118 ACZ 1.70 2.e1 16.4 0.86 14 UBEHEGE CRATER
il
%o bl 29 21:40: 9 37,885  115.388 0.5 6.12 8.9 100 ACZ 2.83 2.1 1.7 20.1 0.89 10 DESERT MILLS SW
Cli 30 9:19:16 37.124  117.759 0.4  B.46 1.3 181 ACZ 0.83 15.9 0.89 11 UBEHEBE CRATER
LT 38 4:35:29 36,770  116.222 0.4 -6.11 0.4 137 ACJ e.52 5.4 0.08 11 SKULL MTN
38 17:21:59 37.125  117.253 0.4  9.47 1.2 149 AC! e.77 1.13 16.3 0.87 11 UBEHEBE CRATER
30 18: 9:49 36.864  116.743 8.3 3.87 6.9 188 CCZ e.88 12.8 0.09 13 BARE MTN
31 5:18:10 36.867 116,746 .3 4.87 2.9 187 BCI 0.64 12.8 0.89 17 BARE MTN
31 5:38:18 37.011 116.296 9.2 8.44 0.5 138 ACZ 1.63 6.6 0.04 15 BUCKBOARD MESA
31 18:33:60 36.874 118,738 0.2  4.47  1.74+ S8 AC! 1.96 1.75 2.63 13.8 0.67 27 BARE MTN ‘
31 18:56:48 36.940 117,774 1.7  2.53 4.5 244 802 1.23 1.56 34.3 0.10 7 WAUCOBA WASH
NV 1 2:16:36 37.149  117.811 1.1 5.93 2.2 280 60! 1.33 1.40 17.3 0.88 10 WAUCOBA SPRING
2 2:48: 5 37.098 116.246 8.3 6.95 0.6 194 ABU 1.e1 6.9 9.09 18 TIPPIPAH SPRING
2 4:44:16 36.868 116,744 0.2 6.33 1.4 1908 ACZ 13.1 0.08 16 BARE MTN
2 S: 2:15 37.223 117.546 6.3 11.37 0.5 133 a8l 1.13 1.18 8.9 .86 11 LAST CHANCE RANGE
— 3 3:43:58 37.213 118,748 8.1 -0.50 0.2 125 ABZ 1.86 1.84 1.31 7.8 .84 17 THIRSTY CANYON NW
N 3 10:11:40 36.875 1186.737 0.5 6.62 1.8 162 ACZ e.7e 13.2 0.10 13 BARE MTN
© 3 11:47:12 36.695 116,268 9.5 0.€5 0.3 203 ADU 0.42 5.3 6.86 12 STRIPED HILLS -
3 20:52:37 38.874 116.74¢ 8.3 0.58 0.5 106 AC2 1.78 1.2¢ 13.3 ©.68 16 BARE WIN 1
4 0:13:59 37.680 115.85 0.3 H.18 0.8 123 ASZ 1.19 6.8 0.65 3 HIKO NE
4 0:42:31 36,866 116.742 0.3 S5.54 2.7 1e8 BCZ 1.59 e.96 12.9 0.09 18 BARE MTN )
4 10:47:37 37.248 115,028 0.8 0.48 1.6 205 ADI 2.04 1.77 16.6 0.88 13 LOWER PAHRANAGAT LAKE
4 13: 6:9 37.288 117,381 0.4 -0.54 0.6 166 ACl .95 11.8 0.65 7 GOLD POINT SW
4 13:13:47 37.825 115,606 0.7 1.45 1.8 177 ACZ 1.62 1.44 8.4 0.68 9 WHITE RIVER NARROWS
4 13:27:47 37.291  117.382 0.0 -1.27 — 165 ACZ e.86 11.2 .00 8 GOLD POINT SwW
4 13:51:17 37.247 115,020 1.1 2.86 .8 205 BOZ 1.30 1.4 16.5 0.07 8 LOWER PAHRANAGAT LAKE
4 17:26: 4 37.300  117.367 0.6 7.43 1.6 126 ABZ 2.82 0.83 9.7 0.68 & GOLD POINT
4 18:54:21 36.874  115.992 0.7 S5.14 1.9 214 ADI 0.8 8.5 0.16 18 FRENCHMAN FLAT
S 7: 7:48 38.179 118,030 0.2 2.96 1.5 200 ADZ 2.9 2.31 2.3 36.2 0.83 18 ECHO CANYON
5 7:38:5¢ 36.870  118.751 6.2 403 2.9 116 BCZ 0.76 13.7 9.65 14 BULLFROG
5 7:39:25 36.357 116.476 8.5 -8.96 ©.7 96 ABZ ©.86 1.1  4.50.18 9 ASH MEADOWS
5 16:28:12 37,251 115,652 9.8 0.67 7.9 243 DOA 1.72 17.3 0.25 S ALAD SE
6 3:24:44 37.247 115,022 0.7 .78 0.4 207 ADZ 1.52 1,74 1.28 17.0 0.65 9 LOWER PAHRANAGAT LAKE
6 8:34:23 38,177  116.8M .5 1.11 2.9 200 BOZ 1.60 36.1 0.05 8 ECHO CANYON
6 11:57:39 38.776 115,918 0.7 -8.13 1.8 202 ADZ 1.21 13.2 0.10 11 FRENCHMAN FLAT
6 13:21:48 37.221 117.545 0.3 11.%9 0.6 134 ABI 1.75 9.1 0.08 12 LAST CHANCE RANGE
6 15: 2:47 38,974  118.112 0.2 0.87 0.3 188 ADl 1.84 1.61 1.3 6.9 0.03 14 YUCCA LAKE
6 22: 1:14 37,809 115,878 .9 5,68 2.9 135 B82 0.83 8.1 0.12 8 WHITE RIVER NARROWS
8 22:16:56 37.806  115.084 1.3 4.33 5.7 139 cCCl 1.5% 1.36 8.6 0.12 8 WHITE RIVER NARROWS
7 3:28: 6 38.770  116.226 8.5 -9.89 0.5 99 ABI 0.47 5.1 0,08 18 SKULL MTN
,,»—,,»\ SN \
) ) / %
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DATE ~ TIME
(utc)

6: 5:41
14:51:47
20:49:33
14:47:55
14:55:28
16:22:12

18:48:51
20:38:48
21:168:45
29:17: 1
21:20:19
29:21: 7

25:21:49
2:43:13
8: 6: 7
5:28:519

21: 2:35
4:55:18

11: 0:47
13:58:18
12: 3: @
14:14:18
17:12:42
17:22:57

20:36:11
22:16:55
0:31:49
8:50: 4
13:19:59
19:16:17

19:37: 2
0:12:18
4:44:40
6: 0:45

19:33:32

19:35: 6

38.867
38.678
36.392
37.249
37.273
J8.62%

J37.244
37.483
J6.728
38.721
38.724
38.730

38.064
38.629
368.829
36.825
35.772
J7.484

38.773
37.027
37.309
J36.748
37.304
36,885

37.2%52
36.731
37.889
38,987
36.73%
36.780

37.328
37.014
37.310
37.312
36.788
37.483

36.878
36.800
36.269
37.306
37.228
37.113

37.851
36.944

LATITUDE LONGITUDE ERROR DEPTH
(DEG. N) (DEG. W)

116.742
116.070
114.8968
115.028
115.098
116.250

115.0186
116.000
115,430
115,923
115.928
115,932

115.236
116.245
116.262
116.261
117.947
118,008

116.262
117.645
114,913
118.042
115.424
118.742

115.047
115,495
115,751
116.180
115,453
115.968

114.865
117.984
115.420
115.428
115.638
115.417

115.427
118,791
116.806
115,249
117.724
117.036

116,142
118,883

[ J
»

[ X ol
BANKND
© G-~ hﬂ:: SUdR

X X R N D= ON
Pagbagi . e e
-+

coae—
NAOU RORINUN AN~
oo;ibh x

©

o
Y K Rk gb

sen &2n
go=Ney ©

PNt ] NO-=O

Pty

LYoo NoWasL Us
“

-t

DD ®D GOPPOOE® ONIPOD o
NOONe «

Grrar=

P UR=UND »O
oou—nl

[.-X- 2 X X BN P D~ — ==
L ) SBNO

~ -

1989 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES

STAND AZl
GAP
Z{xM) (DEG)

108
125
228
205
174
156

219

129

218
246
142
158
186

97

120
213

114
198
184

105
153

- .

Mca

1.62
.43

.33
.03

.79

.78

15

.34

.63
.52

) 9

1.88

8.74

q.

MAGNITUDE ESTIMATES
MLA

0.68
1.00
1.41
1.26
0.82
0.67

1.3
1.76
1.07
1.02
.82
1.21

1.89
1.00
0.87
.88

1.69
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N
RES. PH. U.S.G.S.
MLy Mlc (KM) (SEC) QUADRANG

LE

9 LOWER PAHRANAGAT LAKE

14 WHEELBARROW PEAX NE

8 TIMBER MTN PASS WEST

13 SPECTER RANGE MW
21 JACKASS FLATS

9 JACKASS FLATS'
7 LITTLE LAXKE

13 WHEELBARROW PEAK NE

15 JACKASS FLATS
13 LAST CHANCE RANGE

S DELAMAR LAKE

12 CAMP DESERT ROCX
13 CUTLER RESERVOIR
15 BARE MTN

12 ALAMO SE

9 BLACK HILLS Nw
8

10 MINE MTN .

8 BLACK HILLS Nw

18 FRENCHMAN FLAT

6 GREGERSON BASIN

12 WAUCOBA SPRING
12 CUTLER RESERVOIR

CUTLER RESERVOIR

6
15 QUARTZ PEAK SW
10 CRESCENT RESERVOIR

14 DOG BONE LAKE NORTH
14 FRENCHMAN LAKE SE
12 FURNACE CREEX

16 ALAMO

9 LAST CHANCE RANGE

19 BONNIE CLAIRE SE

6 REVEILLE PEAX

13 BULLFROG
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DATE ~ TIME
(utc)

29
29

8:26:15
19:31:28
23:38:38

8:35: 9
18:18:15
9:33:54
7:39: 9
21: 9:40
3:57:414

8:36:32
12:26:51
22:48:59
12:29:1@
21:49: 3

2:10:55

2:29: 7
20:22:50
20:25:4%
20:45:52

5:59:49
14:49: 39

17:15:38
$:23:37
8:37: 7

13: 8:44

20:41:51

21: 7: 3

1:85: 3
8:10:18

21 9 35 | 29 9 35

1989 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES

STAND STAND AZl  0Q0 DEL- RMS JN
LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH.
(DEG. N) (DEG. W)  H(Kd) (KM) Z{xd) (DEG) Mco Md  MLh WLy MLc (KM) (SEC)
37.304 115.251% 1.6 3.9+ -~ 217 COI 1.33 21,1 0,06 S
36.828 116,268 0.3 0.54 0.6 98  ABZ 0.73 6.0 0.08 12
37.111 117.638 0.3 7.84 1.5 103 ABZ 0.97 1.19 14.3 8.10 28
37.235 114,987 1.5 1,08 2.9 219 BOI 1.05 19.2 0.64 5
37.108 117.633 0.3 7.1 6.8 173 ACZ 1.02 14.9 0.06 15
37.114 117.636 0.3  7.38 1.7 104 ABZ 0.93 14.6 0,10 16
37.113 117.036 0.3  0.39 0.4 184 ACZ 1.85 1.09 1.18 14.6 0,09 21
37.113 117.836 0.3 7.41 1.8 1e4 ABI 1.21 1.29 1.22 1.1 14.6 ©.10 18
37.394 115.213  e.1 5.79 0.3 175 ACI .99 1.45 ©.77 14.40.01 8
38.528 117.879 2.7 2.79¢ —— 268 CDI 2.65 2.49 2.3 0.14 13
37.113 117.038 8.3 8.06 1.6 164 ABZ 1.44 1.24 14.5 0.11 20
35,969 114.839 2.3 -e.19¢ — 171 ccCl 1.99 9.1 0.05 114
37.113 117,036 0.3 7.91 1.7 104  ABI 1.47 1.2% 14.6 0.11 21
37.114 117.037 0.3 8.2 1.5 104 ABZ 1.81 1.61 14.6 0.11 24
37.120 116.438 0.4 -0.38 0.7 133 A2 1.33 0.93 19.5 0.06 10
36.760 116,259 0.4 3N 0.5 97 ABZ 0.40 2.2 0.08 12
37.151 117,357 0.4 4.43 2.5 125 BCZ 1.38 1.14 16.8 0,68 12
36.121 117,040 0.5  0.49 0.6 262 ADZ 1.32 23.4 0.08 10
36.861 116.019 1.5  3.56 8.6 156 CCl 1,00 0.74 0.60 8.50.16 7
36.882 116,834 ——  7.80ee — 209 ADU 1.17 0.34 0.36 6.9 0.03 3
36.892 116,811 0.5 -0.92¢ — 79 CCA 2.26 19.5 0.12 12
37.174 115,083 1.5 7.59 2.0 234 BOU 1.368 1.52 2.0t 9.3 0.09 7
37.110 117.833 0.5 11.7M 1.5¢++ 103 BBI 1.21 14.2 .18 18
37.118 117.838 6.3 0,18 8.44¢ 50 BCZ 2.09 1.8 2.14 14.7 0.19 59
36,607 115.590 2.0 -1.02 2.1 2180 BDZ 1.70 1.59 1.43 21.9 0.27 15
37.189 117.037 0.5 8.50 2.1 163 BBl 1.47 0.76 1.530 1.14 14.0 0.17 26
36.030 117.288 3.8 0.84 2.2 2% CDI 1.34 1,17 1.52 1.39 38.8 9.31 17
37.023 116.194 0.8 6.13 1.34¢ 82 BAl 1.54 1.13 1.68 3.5 0.22 28
37.183 117.425 0.2 -0.94 0.5 124 ACZ 1.231.09 1.28 0.90 19.8 0.88 19
38.752 115.973 0.4 8.80 0.3 183 ACZ 1.37 t.17 1.02 10.1 0.10 22
368.857 116,669 0.6 7.5 1.5 167 ACZ 1.16 1.03 0.72 11.2 0.10 19
37.112 117,636 0.3 -0.38 0.6 164 ACU 1.37 1.33 - 0,98 14.4 0.07 15
37.112 117,034 0.3 0.00¢0 0.4 104 ACZ 1.18 1.18 14.4 0.09 14
37.11% 117,032 0.3 68.60 1.8 125 ACZ 1.20 1.14 1.34 0.89 14.3 0.08 11
37.698 115.048 2.6 1.72 11,2 118 CCZ 1.59 1.19 1.40 20.6 0.17 7
37.111 117,634 .3 7.51 1.3 163 ABZ 1.82 1.25 1.24 1.9 14.3 0.08 1S
37.17¢ 117.504 0.2 .58 0.4 151 ACZ 1.17 1.45 1,48 14.1 0,08 18
37.114 117.033 0.4 0.88 9.6 B8 ACZ 1.70 1.32 1.60 1.39 1.8 14.6 0.15 28
37.240 117,323 0.3 6.45 0.7 84 ABZ 1.37 1,26 1.39 8.9 6.08 13
36.337 116.864 0.7 7.81 3.5 168 BCA 1.69 22.1 0.18 14
35.958 115,204 2.6 -1.02 2.9 189 BOZ 2.38 40.6 0.20 11
36.895 115.353 14.1 2.18¢ — 351 DOl 1.60 0.90 2.0 33.30.5¢ S
38.605 115.364 1.6 7.08s —— 209 CDI 2.22 1.44 2.45 2.14 72.1 0,17 10
38.889 1186.744 0.3 2.69 1.2 188 ACZ 1.38 0.37 13.2 0.11 14

U.S.G.S.
QUADRANGLE

BADGER SPRING
JACKASS FLATS
BONNIE CLAIRE SE
DELAMAR 3 Nw
BONNIE CLAIRE SE
BONNIE CLAIRE SE

BONNIE CLAIRE SE
BONNIE CLAIRE SE
ASH SPRINGS

NEW YORK BUTTE
BONNIE CLAIRE SE
BOULDER CITY

BONNIE CLAIRE SE
BONNIE CLAIRE SE
TIMBER WTN
JACKASS FLATS
UBEHEBE CRATER
TELESCOPE PEAX

CANE SPRING

LOWER PAHRANAGAT
BONNIE CLAIRE SE
BONNIE CLAIRE SE

INDIAN SPRINGS SE
BONNIE CLAIRE SE
MATURANGO
TIPPIPAH SPRING
UBEHEBE CRATER
FRENCHMAN FLAT

B1G DUNE
BONNIE CLAIRE SE
BONNIE CLAIRE SE
BONNIE CLAIRE SE
HIKO NE
BONNIE CLAIRE SE

LAST CHANCE RANGE
BONNIE CLAIRE SE
UBEHEBE CRATER
FURNACE CREEX
SLOAN

BURRO BASIN

eeoQUAD. NOT LISTEDs

BARE MTN

YT
ke
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" 1989 LdCAL HYPOCENTER SUMMARY - SGB8 EARTHQUAKES
LT

LR STAND STAND AZl 0Q0 DEL- RS N .
DATE - TIME  LATITUDE LONGITUDE ERROR OEPTH ERROR GAP MAGNITUDE ESTIMATES MIN  RES, PH., U.S.G.S.
i (ute) (DEG. N) (DEG. W)  H(KM) (kM)  Z(xM) (DEG) Md MLh MLy MLe  (KMd) (SEC) QUADRANGLE

oty NOV 29 14:12:22 36.859 116,737 108 . 0.45 12.9 0.19 19 BARE MTN
29 16:14:27 J7.498 115.052 297 . .81 1.38 1.26 3 ALAMO NE-no converge
e e oRINE e b3 S
113: N 117.0 18 . . . . . E SE
19:43:27 36.978  116.109 194 0.06 13 YUCCA LAKE
8:23:22 36.909  117.427 224 TIN NTN

14:48:58 37.347 118.243 288 *0oQUAD. NOT LISTEDe

20:49:28 J68.019 118.451 194 EAGLE MTN

22:35: & 37.107 117.037 99 BOMNIE CLAIRE SE
1:12:60 J368.052 117.767 283 HAIWEE RESERVOIR
7:58:45 37.308 $15.192 212 ALAMO

18:18:35 37.118 117.037 105 BONNIE CLAIRE SE

SEARLES LAKE
BONNIE CLAIRE SE
ALAMO SE

BOMNIE CLAIRE SE
TIPPIPAH SPRING
LAST CHANCE RANGE

FURNACE CREEX
BARE MTN

BARE MTN

BONNIE CLAIRE SE
BONNIE CLAIRE SE
PLUTONIWM VALLEY

LAST CHANCE RANGE
BARE MTN

ALAO SE

LA MADRE MTN

DEAD HORSE FLAT
BULLFROG

SILENT BUTTE
QUINN CANYON NMANGE
QUINN CANYON RANGE
BONNIE CLAIRE SE
BARE MTN

FRENCHMAN FLAT

VIGO NE

OEAD HORSE FLAT
SCRUGHAM PEAK
PLUTONIUM VALLEY
LATHROP WELLS SE
SCRUGHAM PEAK

QUARTZ PEAX SW
BARE MTN

~
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7.0000
0.72
5.88
.39
1.15
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6.02
8.77
0,44
2.69e
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-a.18
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BUAD D -
U PR OY~

19:15:11 35.550 117.345
21:48: 6 J37.112 117.037
0: 5:59 37.256 115.102
7:10:34 37.15 117.034
13:16:54 37.809 116.199
15:22:11  37.045 117.682

18: 6:43 J36.452 118.956
23:22: 3 J6.862 116.734
23:23:21 38.859 116.722
3:49: 3 37.1e7 117,039
10:27:45 37.11% 117.033
12: 1:58 38.884 115.998

15:43: 4 37.229 117.552
12:30:22 36.868 116,744
12:40:34 37.25@ 113.050
6:18:15 J36.209 115.452
15: 8:41 37.255 116.364
15: 9:12 36.873 116.758

23:46:57 J37.274 116.383
1:15:50 38.172 115,947
1:38:20 J38.143 115.958
3:37:21 37.1e8 117.048
J3:56:53 36.875 116.740
6:51:18 36.87¢ 115.998

J04
193
178
105

1]
235

81
122
J18

104

12.83
6.31
1.7%
7.84
7.23

10.27

[-X--R-N--N--KJ
N wwa
o S RN

5.0000
5.50
8.38
7.01
6.85
12.85

.

DO DD

DUOBUN WO N =

S aNPUED DD — - ®
NNAOND PaiOND »
-t bt ot

9.32
5.09
3.91e
0.60
0.23
2.38
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o s a e .

- -
- s €4 (2
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2:18:32 37.245 114,577
17:42:39 37.255 116.365
23: 5: 7 J37.228 116.415
18:10:21 36.885 115.977

6:32:52 38.530 116.308
10:11:39 37.233 116. 401

-
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19:17:43 36,782 115.656
21:15: 1 38,866 118.741
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Yoormt STANO STAND AZI  GQO DEL- RMS #N
DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES., PH. U.5.G.S.
M (ute) (DEG. N) (DEG. w)  H(kM) (kM)  Z(KM) (DEG) Mco M MLh  MLv MLe (KM) (SEC) QUADRANGLE
Bt DEC 11  6:43:32 37.493  117.972 1.4 12.16 1.3 248 B0l 1.39 1.39 1.70 1.8 9.5 0.21 14 SOLDIER PASS
e 12 8:38:51 37.504  115.152 1.3 6.92 2.9 298 BDA 1.85 22.3 0.07 & HIKO
"y 12 19:20:43 37.472 115.182 0.9 235 2.6 133 CBZ 1.20 0.94 1.16 8.6 0.45 6 ALAMO NE
R 12 20: 6:39 37.310 115.449 7.8 ©9.00e¢ 6.1 286 DDZ 1.26 1.e1 1.7 28.0 0.33 S CUTLER RESERVOIR
o 12.21:48:21 37.137  117.335 0.3  8.88 8.8 153 ACI 1.23 1.82 1. 2% 1.25 15.3 0.07 12 UBEHEBE CRATER
W I 12 22:15:47 37,137 117.332 8.6 g9.00 1.8 te6 BBl 0.97 1.34 1.04 15.4 0.20 14 UBEHEBT CRATER
HRHI
N, H""' 12 23: 3:53 37.272 115.080 0.7 15.57 8.5 180 AD2 0.85 14.8 6.01 S ALAMO SE
i 13 0:42:35 36.88% 116.818 0.5 -3.22 1.3 127 ACZ 2.0t 1.75 19.6 0.08 12 DULLFROG
"""""..' 13 12: 4:13 37.013 116.217 1.0 4.24 1.6 188 B0l 1.3 0.79 2.9 0.17 19 TIPPIPAH SPRING
14 2:42:18 37.099 117.879 1.5 -8.35 1,7 218 CDI 1.78 1.58 1.88 1.99 25.4 9.31 29 WAUCOBA SPRING
14 5:48:15 37.318 117.320 2.2 o.16 1.8 127 CBZ 0.93 0.82 0.67 5.8 0.35 9 GOLD POINT
14 8:18:10 37.241 114.958 8.0 7.0 — 256 DOU 0.94 1.18 20.1 0,31 6 DELAMAR 3 Nw
14 12:36:58 37.393  115.440 5.0  3.37¢ — 198 0OZ 1.74 0.82 1.65 30.2 0.48 7 CRESCENT RESERVOIR
14 23:41:18 35,636  115.546 2.2 -1.93 3.8 221 807 1.52 75.9 0.26 12 CLARK MTN '
17 2:27:51 37.855 116,609 6.4 2,46 1.9 111 BCZ 1.68 1.54 1.88 12.4 0.21 23 REVEILLE PEAK
17 18:33:56 36,538  117.831 LN 0.08ss 2.7 230 COZ 2.19 1.83 2.12 48.2 0.29 23 NEW YORK BUTTE
17 22:29:25 37.144 116.295 1.8 8.32 1.6 172 BCI 1.04 ©.86 e.42 B.1 0.25 18 AMONIA TANKS
18 0:12:26 37.117 117.837 0.3 7.87 1.6 87 A8l 1.42 1.16 1.25 15.0 .14 27 BONNIE CLAIRE SE
18 18:56: 6 37.347 118,294 3.9 -1.82 3.1 279 CDZ 1.7 1.53 1.69 1.9 35.4 0.24 14 eeeQUAD. NOT LISTEDe
- 19 19:28:12 37.383 114.364¢ 3.1 12,27 3.3 268 CDJ] 1.78 1.48 1.74 42.7 9,23 10 eeeQUAD. NOT LISTEDe
© 19 21:41:35 37.410  116.723 1.5  1.78 5.2 144 CoC2 e.76 15.6 6.20 8 BLACK MIN Nw
19 23:40:20 35.628  115.572 2.6  2.14¢ — 222 CpI 76.4 0.21 8 CLARK MTN
20 6:27:54 36.010  117.752 8.9  0.00es 6.6 297 DOZ 1.94 2.5 1.1% 72.4 0.15 10 HAIWEE RESERVOIR
20 14:32:13 37.810  115.538 3.2 1,58+ —— 124 DCI 1.22 0.94 1.2% 19.7 1.0 9 WORTHINGTON MTNS
21 1: 1:55 35.580  115.539 3.8 3.13¢ -—— 228 cCpI 80.3 0.20 13 CLARK MIN
21 3:54:40 36.869  116.738 0.4 7.83 2.2 98 B8l 1.52 1.48 1.39 12.7 0,16 22 BARE MTN
21 6:42: 8 37.269 116.569 0.3 -0.89 11,8 98 (CCZ 2.02 1.41 11.9 0,13 16 TRAIL RIDGE
21 8:22:46 38.538 115,384 3.7 -1.23 2.9 241 COI 2.4) 2.89 2.40 64.1 0.29 19 ¢oeQUAD. NOT LISTEDe
21 18:58:29 38.543  115.338 2.1 7.0 8.2v 283 (DI 2.20 2.26 66.2 0.41 22 eeeQUAD. NOT LISTEDs
21 19:30:48 37,487 1186.552 @.4  3.22¢ -~ j8s cCCl 1.77 1.30 21.0 0.09 14 BLACK MIN NE
21 19:37:19 37.470 116.560 0.6  0.00e¢ 1.8 107 ACZ 1.49 1.20 21.1 0.14 15 BLACK MTN NE
21 22: 7: 7 36.835 116,963 0.2 1.85 0.7 210 ADZ 1.85 11.7 0.14 5 BENNETTS WELL
22 1:16:26 37.199  116.422 1.3 -1.73 2.0 141 cCl 0.99 8.9 .42 15 SCRUGHAM PEAK
22 11:34:30 38.528  115.377 3.7 -0.20 2.4 269 D2 2.45 2.64 2.22 63.5 0.36 19 »seQUAD. NOT LISTEDe
22 21:33:54 36.949 116.888 0.8 1.87 3.7 73 @8cz .71 1.63 13.8 0.25 17 BULLFROG
23 ©0:21:21 38.832  117.968 2.2 4.64 3.6 291 BOI ).9¢ 1.90 82.9 0.27 17 HAIWEE RESERVOIR
23 1:54:47 38.595  115.344 7.0 0.80e -—— 327 DOZ 2.23 1.93 2.5 82.7 6.31 6 eesQUAD. NOT LISTEDs
23 3:30:22 38.802  115.342 2.1 3.07¢ —— 312 CD] 1.90 2.25 72.3 0.18 10 +esQUAD. NOT LISTEDs
23 4:34:37 37.525  116.880 —  1.84 — 252 ALZ 2.49 0.92 33.5 0.14 4 CACTUS SPRING
23 17:27:56 36.952  116.849 0.3 18.14  1.1++ 102 A8] 0.68 15.1 @.67 13 BARE NTN
24 9:42:15 35,881 116.751 1.7  1.40 6.6 268 (D] 2.57 1.50 34.6 0.16 7 WINGATE WASH
24 9:42:20 36.188  116.672 16.8  0.80¢ 3.1 160 O0CI 2.57 1.3 0.2 2.35 7 FUNERAL PEAK
24 22:22.11 37.874 116.014 8.8 -1.23¢ — 75 CCl 2,43 13.9 0.23 22 YUCCA FLAT
25  3:21:36 35.879 117.71 3.1 18.49 2.1 271 CDZ 2.74 76.8 0.23 30 MOUNTAIN SPRINGS CANZ
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- STAND STAND A2l Q0 -
W K DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAp oo MAGNITUDE ESTIMATES i RES, PH. U.5.G.5.
i (ute) (DEG. N) (DEG. W)  HW(Ka4) (kM)  Z(kw) (0EG) Weo M¢ MLN MLy MLc (k) (SEC) QUADRANGLE
DEC 25 7:25: 6 37.236  116.406 0.4 -6.57 0.4 4 ABZ 1.99 1.86 1.48 7 SCRUGHAM
S 23 11:44:20 36,418 118032 1.1 B89 0.8 25 o 2.85 2.9 7007 3:;?.3,3 0o QUAD :oE?xusrm.
iy 23 17:22:53 36.647 116344 0.3 440 0.6 68 au 1.80 1.09 1.14 0.5 0.10 26 STRIPED HILLS
20 17:43:44 36911 116758 04 11.e1 1.1 150 adl 0.58 17.3 0.88 17 BULLFROG
221403 37118 117832 0.3 447 39 1es oz 8.91 0.74 14.9 0,13 21 BONNIE CLAIRE SE
o 2 2:21:13 36.643 116,351 0.6 465 0.4 185 ac 1.19 0.38 .96 1.1 0.12 17 STRIPED HILLS
¢ my
W 28 2:47:32 36905 116759 0.3  8.48 1.6 1es sz 0.43 .88 FROG
Ml 2 a5:il: 8 38431 117908 209 102 2.0 200 oz 1.0 2.18 1.79 6a.7 020 13 KEELER
N 27 22: 2:25 38.807 115077 200 339 1.9 233 oo 2.03 7.5 0.52 10 HAYFORD PEAX
ol 28 0:31:34 37847 114745 818 2.23¢ -— 288 oot 1.43 1.30 1.9 41.50.28 8 SUNFLOWER MTN
e 28 8:32:18 37.385 115448 -  plses — 305 oo 31.6 0.10 S CUTLER RESERVOIR
28 8:28:20 37.283 115171 5.5 820 2.3 349 moe 2.01 17.4 0.16 5 AL
28 8:24:46 37.560  118.482 9.6  0.74 6.7 318 ooy 1.82 «QUAD
28 8:24:34 37.539  117.960 S0 766 9.9 208 Oo 1.82 ?g:: ::gg o PIPER PEAX | | STED*
28 22.22:44 37.420  116.729 46 0.67 1.7 247 won 1.20 18.2 0.83 S BLACK MTN MWy
28 22:23:17 37.417  116.898  ——  7.60es — 268 S0 1.97 26.7 0.61 3 TOLICHA PEAK
28 23:31:45 37.332  115.353 0.8 2.97¢ _—— 143  oen 2.05 28.0 0.16 12 BADGER SPRING
29 1:22:53 37.333 115356 6.6 11.65 3.8 143  oea 1.98 27.7 0.18 12 BADGER SPRING
29 1:36:26 35656 117306 2.2 7.0 4.9 274 poa 2.27 .0 ERVO
20 8:48:18 38.069  117.875 50 882 3.7 272 con 2.54 7.4 .38 '3 HAlveE RESERVOIR
. 4 0.15 8 HAIWEE RESERVOIR
H 3 22:57:15 36967  115.095 0.3 861 8.5 128 a2 1.24 1.08 6.8 0.88 15 PLUTONIWM VALLEY
b~ 31 10:40:57 38.481 115372 37 123 2.5 288 cor 5oy 2.47 2.19 58.7 0.30 14 FOREST HoME
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Appendix B
Chemical explosion location data for the years 1987, 1988, and 1989

The southern Great Basin of Nevada is seismically active from both natural and man-made
sources. Chemical explosion seismic data acquired by the SGBSN have been scaled to provide
information on the accuracy of the crustal models and the validity of the location algorithm used by
the SGBSN. These data should also be helpful in future research such as tomographic inversion of
P-arrivals to determine crustal structure.

Employees from the following organizations have been contacted and have provided helpful
information on source locations, times, and in some cases, TNT-equivalent source size:

(1) Bond International Gold, Denver, Colorado. Blasting ai Ladd Mountain, Nev. (Bullfrog Hills
quadrangle), approximately daily (weekdays, 4 PM to 5 PM).

(2) Chemstar, Inc., Las Vegas, Nevada. Blasting at two limestone quarries, one in the Dry Lake,
Nevada, quadrangle, and one in the Sloan, Nevada, quadrangle.

(3) Cyprus Tonopah Mining, Tonopah, Nevada. Blasting ic. the San Antonia Mountains (San Antonia
Ranch quadrangle), usually in the AM.

(4) Frehner Construction, North Las Vegas, Nevada. Blasting at limestone quarry in Sloan, Nevada,
quadrangle.

(5) Saga Exploration Co., Beatty, Nevada. Blasting at Bare Mountain, Nevada usually early to late
afternoon.

(6) U. S. Geological Survey, Menlo Park, California. Chemical explosions during January, 1988, in
Amargosa Desert, Nevada, for seismic reflection feasibility survey. See Brocher and others, Table 3
(1990}, for shot information.

A number of other organizations are also known to be engaged in blasting in the southern Great
Basin of Nevada, but have not been contacted.

Column headings for this Appendix are identical to thoce for Appendix A. The depth of all blasts is
at the surface (plus < 100 feet, usually), but in many instances, hypocenters have been located with
depth as a free parameter, to examine the location algorithm and velocity model. If the hypocenter
depth is reported as -1.00, it was fixed at that value during hypocenter determination. All other
depths are freely determined. If the letters “PB” follow the depth estimate, the event is a probable
blast, but just enough ambiguity was present in the seismograms to prevent a certain judgment.
Far more hypocentral Aata from chemical explosions than are presented in this Appendix have been
detected and archived by the SGBSN, especially for years preceeding 1989. The decision was made
in Jate 1988 to scale arrival time and amplitude data and to include all resulting hypocenters for
known and probable blasts into the catalog, but to flag them as blasts (or probable blasts).
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"mulll 1987 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS
N STAND STAND AZI 020 DEL- RMS §N
gy DATE = TIME LATITUDE LONGITUDE ERROR OEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
o (utc) (DEG. N) (DEG. W) H(KM) (KM)  Z(KM) (DEG) Mco Md  WMLh  MLv Mlc (KM) (SEC)  QUADRANGLE
“"NIIMI"
_— JAN 10 23:37:19 36.806  116.909 .9  1.16PB 1.4 324 ADI 1.33 0.92 25.2 9.06 13 BULLFROG z0=12.
) OCT 20  ©:35:38 36.935  116.890 0.3 =-0.288L 9.7 116 CCA 0.97 13.9 8.9 12 BULLFROG
+ (I 11
gy NOV 8 18:13:57 36.944 118,883 0.4  0.18P8 0.8 113 ACI 1.91 1.48 1.48 1.29 14.2 9.10 14 BULLFROG
i 16 20:40:35 356.891 116,824 0.4  B8.44PB 2.4 150 BCl 8.38 20.5 9.64 11 BULLFROG 10w7
Pl | 18 ©: 3:31 36.939  116.894 0.3 -0.91BL 9.4 116 ACl 1.74¢ 1.41 1,37 13.4 0.10 19 BULLFROG z0w7
- 19 1: 1:47 36.882  116.814 2.0 -1.23BL 18.3 252 CDI 8.71 19.2 9,06 8 BULLFROG 10=7
Nomunta 23 0:49:29 36.889 118,822 9.2  0.21BL 8.6 126 ACl 1.52 1.22 1.06 20.2 9.85 17 BULLFROG
DEC 19 ©:28:40 36.949  116.882 0.5 ~-1.138L ©.7 85 BCl 1.48 1.61 1.62 14.1 3.16 19 BULLFROG 20=0
21 22:45:20 36.947  116.885 0.5 -1.1eBL 9.7 125 cCCl .93 13.9 0.8 11 BULLFROG

LET
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gy 1988 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS
(LICATH]
K| STANO STAND AZI Q@ DEL- RS §N
DATE -~ TIME ~ LATITUDE LONGITUDE ERROR DEPTH ERROR CAP 125 MAGNITUDE ESTIMATES MIN  RES, PH. U.S.G.S. i
it (ute) (DEG. N) (DEG. W)  H(XM) (xM) Z(xd) (DEG) - Mco Md  MLA MLv MLe (KM) (SEC) QUADRANGLE ‘
el JAN 18 23:15:19 36.838 118.818 6.4 -1.008L 0.6 111 ACI 0.87 22.1 0.12 17 BULLFROG
— 12 22: 6:38 36.945 116.888 0.4 -1.0868L 0.7 88 ACl 2.20 1.68 1.98 1.86 14.0 0.11 23 BULLFROG
Dt 14 19:17: 4 36.839 116,888 9.3 ~1.008L 6.9 126 AC] 0.96 14.0 6.68 11 BULLFROG
15 18:58:18 36.544 116,338 .9 -1.008L 7.4 278 COI 0.74 11.2 0.03 8 LATHROP WELLS SE
15 19:18:47 36.571 116.374 0.4 ~-1.0908L 15.5 95 CBI 1.15 8.8 0.69 16 LATHROP WELLS SE
W 15 19:28:16 38.572  1186.372 9.5 -1.606L 0.9 91 ABI 1.13 0.6 0.12 13 LATHROP WELLS SE
IR TRt T
e 15 19:57:12 36.573 116,342 0.3 -1.608L 8.5 87 ABI 1.38 8.0 8.68 15 LATHROP WELLS SE
15 20:21:49 386,893  116.814 0.4 -0.91BL 0.9 109 ACl 1.50 1.31 1.00 22.0 0.12 15 BULLFROG
gy 26 18: 7:38 38.944  116.882 0.4 —1.008L 0.9 113 AC] 0.96 1.4 14.2 0.11 13 BULLFROG
w, FEB 7 19:24:51 38.894  116.815 0.4 -1.808L 6.9 109 ACl 2.10 1.47 20.0 0.13 16 BULLFROG
[ 7 19:27:26 36.896  116.314 0.4 -1.008L 13.3 109 CCl 1.85 0.94 20.0 0.12 12 BULLFROG
11 2:05:11 36,938  116.898 0.4 -1.268L 0.9 117 ACI 1.48 13.1 0,11 15 BULLFROG
12 22:20: 5 36.897  116.813 9.4 -9.508L 0.9 109 ACI 1.68 1.44 20.0 8.15 19 BULLFROG
15 21:57:19 36.944 116.886 0.2 -1.808L 6.7 114 CCl 1.25 13.9 0.89 13 BULLFROG
16 21:33:49 36.882  116.815 6.3 -1.808L 1.9 111 ACl 1.7 1.43 19.3 0,09 15 BULLFROG
16 21:33:56 36,878  118.804 1.7 20.106L 2.6 178 BCl 1.78 23.6 0,09 10 BULLFROGC
17 0:45:18 36,905  116.812 1.2 -1.588L 13.8 156 CCl 1.43 20.5 9.69 11 BULLFROG
17 0:45:17 36.910 116.811 .5 -1.0e8L 2.3 154 BCl| 1.95 2.07 20.7 0.11 15 BULLFROG
19 21:55:53 36.920  118.806 0.3 -6,258L 1.1 183 ACI 1.24 25.8 0.04 8 BULLFROG
w 21 1: 2:39 36.887 116.812 0.4  5.808L 5.4 81 CCl 2.08 22.5 €.16 15 BULLFROG
] 24 20:40:23 36.944 116,887 6.2 -~1.80BL 7.0 {14 CCl 1.3 13.9 0.11 12 BULLFROG
28 21:16:36 36.932 116,890 0.4 -1.008L 1.3 98 ACI 1.34 1.74 14.0 0,10 15 BULLFROG
MAR 1 0:34: 9 36.860  118.817 0.7 -1,008L 24.7 112 cCC) 0.97 22.5 0.11 8 BULLFROG
2 19:33:32 36,902  116.809 0.6 -1.80BL 8.1 157 CCl 0.95 20.1 6.10 11 BULLFROG
2 22:41:46 36,896  1186.813 0.6 -1.808L 1.5 132 ACl 1.72 1.84 1.66 19.9 .11 15 BULLFROG
4 23:38: 7 36.934 116.888 0.4 -1.808L 1.0 116 ACl 1.22 1.78 1.53 14.1 8.12 15 BULLFROG
6 6:58: 3 36.892 116,814 8.4 -1.008L 11.8 110 CCl 1.85 1.4 19.8 6.13 15 BULLFROG
7 21:33: 3 36.912  116.809 0.4 -1.008L 19.2 153 CCl 1.20 20.7 0.09 9 BULLFROG .
10 20:14:58 36.909 116.815 0.2 -1.9e68L 1.1 118 ACl 1.25 1.3 20.8 6.85 13 BULLFROG
14 16: 3:36 36.891 116.823 0.3  10.868L 1.9 125 ABl 1.52 1.43 0.84 20.5 6.09 16 BULLFROG
15 1:38:23 36.898  116.814 ©.3 -0.958L 0.7 {10 ACI 0.82 19.6 0.1 16 BULLFROG
17 20:32:31 36.941 116.894 6.9 -1.10P8 10.9 226 CO! 1.50 27.4 0.09 12 BULLFROG
21 1:50:18 383.888  118.819 @.4  6.488L 4.2 111 BCl 1.68 1.85 1.28 20.0 0.13 17 BULLFROG
21 22:51:41 36.800  116.814 0.4 -0.858L 0.8 110 ACI 1.51 1.55 .8 19.7 .12 15 BULLFROG
25  1:83:15 36.809  116.814 0.5 -1.308L 13.0 84 CCl 1.54 20.2 0.15 14 BULLFROG
APR 1 20:18:31 36.925 116,895 0.8 3.08¢ — 87 CCI 1.48 14.0 0.17 14 BULLFROG
2 2:19:16 36.885 116.824 0.2  0.13P8 0.5 127 AC! 1.35 20.1 9.64 13 BULLFROG
3 0:44:46 36.897  116.815 0.4 -1.008L 1.8 121 ACI 1.72 1.5 260.2 8.13 16 BULLFROG
3 21:12: 2 36.892 116.817 0.2 -1.008L 0.3 123 ACl 1.67 1.55 1.22 20.0 0.08 14 BULLFROG
3 23:11:44 36.896  116.812 9.4 ~1.80BL 0.8 189 ACI 1.BS 1.59 1.39 19.5 0.13 18 BULLFROG
5 1:47:23 36.B89  116.814 @.4 0.56P8 0.9 110 ACI 1.51 19.6 0.11 19 BULLFROG
5 20:33:55 36.886 116.820 8.3 -1.80BL 1.1 128 ACI 1.55 1.38 1.06 19.9 0.85 13 BULLFROG
€ 20:21:16 38.899 116.815 0.3 ~-1.008L 16.2 121 CCl 1.49 1.87 1.07 20.2 0,11 13 BULLFROG
8 0:26:25 36.891 116,813 8.3 -t1.008L 8.9 110 CCl 0.74 19.6 0.11 13 BULLFROG
8 21:21:44 36.938 116.888 0.3 -1.00BL 12.3 126 CCl 1.40 1.55 13.9 ©.04 10 BULLFROG
9 18:25:43 36.900 116.814 0.4 -1.008L 1.1 126 ACl 0.85 20.3 0.13 14 BULLFROG
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N 'u| 1988 LOCAL HYPOCENTER SUMMARY —~ SGB CHEMICAL EXPLOSIONS

STAND STAND AZI  0QD : DEL- RMS §N
L DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.0.S.
g (uTc) (DEG. N) (DEG. W)  H(KM) (kM) Z(KM) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANGLE

NEHEW

g APR 10 15:51: 8 36.907  116.812

10 23:40:18 36.893  116.819

11 23:22:45 38.888  116.822

13 0:18:45 38.895  118.815

(N 13 18:37:55 36.892  116.818

ey 19:39:46 36.899  1i6.814
CLLTI .

R 18:36:41 36.889  116.818

Bl 21: 3:20 36.882  116.832

N 23:38:11 36.878  116.821

o 16:34:10 38. 116.885

21:52:52 116.81y

22:49:22 36. 116.888

15:28:48 . 116.815
20:32:37 116.818
17:34:23 118,110
18:51: § . 116.304
20:51: 6 . 116.306
8: 1:24 . 116.299

15: 5:38 . 116.818
21:47:19 116.883

1:49:558 . 116.814
15: 8:49 116.813
22:24:31 116.817
21:28:38 116,893

22:24: 6 116.819

1:30: @ 116.371
19:49:49 . 116.818
23:17:33 116.813
18:53:38 . 115,043
18:57:32 .03 115.833

22:51:20 . 116.883
17:38: 8 116.889
0:19:568 116.815
17:19:58 . 116,818
15:37:22 116.813
19: 9:28 116.811
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Pr DONNEE URBLAD BUNNRE URLULE AUNLLE 2ErONG *2aUs

-1.00BL
-1.008L
-~1.008L
~1.008L
-1.008L
-1.0e8L

118 77 .6 9.67 12 BULLFROG
138 1.56 1,20 .9 9 BULLFROG
1268 .68 18 BULLFROG
122 72 13 BULLFROG
110 .83 13 BULLFROG
129 . .00 14 BULLFROG

15 BULLFROG
8 BULLFROG
8 BULLFROG

18 BULLFROG

14 BULLFROG

18 BULLFROG

21 BULLFROG
10 BULLFROG
YUCCA FLAT

®
[ d
L7 ]

R - K X X.-
-t W 0N m

-1.008L
10.68PB

S.00P8
-8.828L
~1.006L
-1.008L

-1.e08L
~1.008L

0.45P8
-1.64BL
-0.938L
-2.378L

129 97
184
168
114 .47
126 . 79
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BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

BULLFROG
ASH MEADOWS
BULLFROG
BULLFROG
LAS VEGAS SE
LAS VEGAS SE

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BIG DUNE

BULLFROG
BULLFROG

~1.008L
~1.008L
-1.008L
=1.008L
-1,008L
-1.008L

-0.858L
-1.008L
-1.008L
-1.698L
-1.008L
-1.008L

J.896L
-1.73P8
-8.77P8

8.91P8
-2.59P8
~1.54PB

~1.09P8
-9.43PB
-~1.56P8B
-0.19P8
~1.02P8

1.87P8
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14:38:41 . 116.590
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1988 LOCAL MYPOCENTER SUMMARY ~ SCB CHEMICAL EXPLOSIONS
(]
STAND STAND AZlI  QQO DEL~ RMS N
u DAYE - TIME LATITUDE LOMGITUDE ERROR DEPTH  ERROR GAP MAGNITUDE ESTIMATES MIN RES. PH, U.S.G.S.
(u1C) _(DEG. N) (DEG. W)  H(xM) (KM) Z(kM) (DEG) Mco Md MLh MLy Mlc (KM) (SEC) QUADRANGLE

78 1.53 1.50 15.7 0,08 20 BLACK MTN Nw
18 ) 1.19 14.2 0.89 12 BULLFROG
117 2.08 1.58 13.8 0,12 16 BULLFROG
110 1.58 1.58 19.2 0.13 18 BULLFROG
117 1.27 14.3 0.10 13 BULLFROG
31 1.01 13.6 9.84 10 BULLFROG

0.12 18 BULLFROG
6.12 9 SLOM

0.01 3 BARE MTN
0.09 14 BULLFROG
6.14 21 BULLFROG
9.11 14 BULLFROG
0.05 13 BULLFROG

0.68 14 BULLFROG
18 BULLFROG
13 BULLFROG
15 BULLFROG
17 BULLFROG
13 BULLFROG

21 BULLFROG

"mm::lln

"mumn“ 17:38:54 37.433 116.660
LT 21:28:36 38.927 116.891
. 21:31:18 36.932  118.893
P 0:20:35 36.887 116.818
", 20: 8:40 J36.943 116.882
“n "" ) 15:34:26 38.932 116.895
wallun
s 18:24:57 36.938 116.888
"umumu 23:23:38 35.923 115.124
R 22:41:34 J8.822 116.683
L e 23:48:57 36.895 116.81¢
o 23:37:54 36.935  118.892
0: 8:49 38.892 116.824
23:52:47 36.898 116.825

]
[

-~1.73P8
-1.47P8
-1.52P8
-1.728L

1.06P8
-1.74P8

-1.168L
©.0e8L
0.00P8

-8.39P8
0.51PB

-1.538L
7.72pP8

O d® == O

.

88
192
288
174

97
130

.

Lo NNOvue -

N LR SR
rBUN

IN@
»
-3
.
(2%
.

-3k 13

l

- -
P

UNB

23:54:55 J8.899 116,822
20:17:26 36.88) 116,820
23:59:31 J6.890 116.817
18:49:36 36.883 116.818
17:43:29 36.942 1168.854
23:35:31  36.892 116,829

11.74P8
0.008L
-1.81P8
-1.638
1.67P8
13.24P

- s B N A N [ ¥ B
- X X oguoo

« ¢ s e
Re OLELOS
.
o s o .
~wo~Ne OO

e-s009 o--
288282

UU2 = NN U=

e.83r8

8.058L
-1.488L
-1,858L
-1.130L

4,740

23:41:42 36.890 116.814
@: 4:49 36.899 116.818
0: 7:31 36,804 116.815

22:19: 2 36.942 116.883

23:40:37 38,983 116.812

23:26:27 36.943 116,890

- o o i b
: :
228558

® ao;s CHrrDO 2
2 RBES - e

e.
e.
[}
0.
0.
1
(]
[
0.
]
]
]
]

PPN

-

OCarUeN B0 AN e

0 =N

-

|

0:24:12 38.901 116.810
0:40:42 36.794 116,206
1: 9: & J36.891 116.822
o: 9: 3 36.983 116,813
@9: 3:14 36.0898 118.819
0:50: 9 36.893 116.814

23:48:17 38.897 116.818
0; 1:32 . 116.822
23:47:19 . 116,824
18:52:31 . 116.88%
0: 2: 7 . 116.807
23:54:40 . 116.815

-Q.826L
~1.20P8
0.008L
-1.188L
2.918L
J.108L

-0.548L

8.44BL
-2.008L
-8.918L
-1.948L
-0.588L

R

Bt s ws @ e
. . .

.

SO0

12 BULLFROG

16 BULLFROG
13 BULLFROG
12 BULLFROG
13 BULLFROG
26 BULLFROG
8,12 13 BULLFROG

0.15 25 BULLFROG
0.08 18 BULLFROG
0.067 11 BULLFRCG
0.09 15 BULLFROG
9.13 14 BULLFROG
0.15 15 BULLFROG

0.11 12 BULLFROG
©.12 16 BULLFROG

1735

9O OHOOOE NODO

o -

APAUAN RAUROSE 2atr
oo 0;
PAUNIU BOUNWD

- b o wd

bbb et

- DN
. .

9:24:59 . 116.815
18:25:39 . 116.824
0:34:56 . 116.824
1:10:31 . 116,820
23:51:19 . 116.812
9:21: 2 . 116.887

—8.808L
7.00P8
10.42P8

——n e DD -

o .

23; 6:58 - 116.818
23: 7:38 . 116.819

00 GODOOO DOOO

-

u:’n GOL‘O&&
-

S cex
2y 2a3L88

.

O BN L—
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T 1988 LOCAL HYPOCENTER SUMMARY — SGB CHEMICAL EXPLOSIONS
$1IT11 3
— STAND STAND A2l QQ0 OEL- RMS §N
, DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
] (vrc) (DEG. N) (DEG. W)  H(xMd) (kM) Z(is) (OEG) Mco Md MLA  Mv Mlc (KM) (SEC) QUADRANGLE
ity OCT 7 ©: 8:45 36.898 116.813 0.4 -1.11P8 1.4 188 ACl 1.65 1.89 20.0 0,13 19 BULLFROG
& 23:49:60 36.893  116.819 0.4 -1.0068L 1.1 123 ACI 1.80 1.80 20.2 0.12 26 BULLFROG
"o 9 20:20:40 36.885  118.821 9.5 -9.59P8 1.5 127 ACl o.M 19.9 0.67 18 BULLFROG
ey 10 23:45:17 36.900  116.818 0.4 ~1.908L 15.1 121  CCI 1.20 20.5 0.69 12 BULLFROG
i 11 17:24: 2 36.946  116.883 8.4 -0.35P8 12.6 196 CCI 2.67 2.16 1.69 1.5 14.1 0.11 18 BULLFROG
o 12 1:35:50 36.892  116.825 9.7  6.85°8 5.1 13 CCI 1.60 1.65 1.89 20.6 0.09 15 BULLFROG
HOHNH
gy 12 23:52:60 36.835  116.818 8.5 3.23¢ — 118 CCl 1.46 20.3 0.14 17 BULLFROG
A 12 23:56:39 36.901 116.816 0.3 ~1.2378 11.0 189 CCl 0.80 20.5 .08 18 BULLFROG
LK | 14 1: 8:48 38.891  116.82% 0.3 -9.82¢ —— 125 CCl 1.89 20.2 0.65 17 BULLFROG
14 23:50: 8 36.900  1186.330 0.7 15.30P8 4.2 125 6l 1.83 20.5 0.12 14 BULLFROG
15 0:24:59 38.891 116.815 0.4 0.008L 1.1 123 ACI 1.3 19.8 0.10 15 BULLFROG
18 0:47:41 35.893  116.317 0.3 -1.808L 1.1 123 ACI 1.99 1.9 2.0 20.0 0.11 21 BULLFROG
17 17:35:28 38.940  116.854 0.5 -1.87P8 1.0 87 ACl 1.65 14,3 0,10 18 BULLFROG
15 23:42:20 38.808 116.813 8.2 -~1.068L 7.6 189 CCI 1.15 20.1 9.13 18 BULLFROG
21 0:45:39 38.805  118.813 0.3 -1.61P8 9.3 189 CCI 2.97 1.99 19.8 0.13 22 BULLFROG
21 22:58:48 35.939  116.885 0.4 -1.77P8 1.8 87 ACI 1,43 1.42 14.2 0.11 22 BULLFROG
22 @:28:42 38.877  116.821 0.5 -1.93P8 1.4 113 ACl 0.68 19.5 .11 14 BULLFROG
22 e:50:10 38.896  116.817 8.3 -1.38¢ — 122 cCCl 20.2 0.69 14 BULLFROC
22 0:56:13 38.897  116.818 .3  9.e7PB 11.1 122 CCl 1.65 20.4 0.68 13 BULLFROG
22 23:40:49 36.882  116.815 0.3 ~-1.008L 0.8 111 ACI 2.02 1.9 19.3 0.14 20 BULLFROG
- 23 16:45: 9 36.885  116.816 0.4 -1.43P0 1.8 111 ACI 8.96 19.5 0,18 14 BULLFROG
B 25 22:29: 2 38.940  116.883 0.5 ~1.08P8 6.9 87 ACI 1.56 1.91 14,3 .11 15 BULLFROG
26 20:27:54 35,935  115.234 2.2 -0.77¢ — 214 CDI 2.57 2.4 43.2 9.13 8 SLOAN
28 23:50:33 36.899 116,812 .3 -1.808L 7.2 78 CCl 1.92 1.87 20,1 9.15 29 BULLFROG
27 23:40:38 36,889 118,817 9.3 -1.8e8L 9.8 124 CCl 1.80 2.18 19.8 .11 19 BULLFROG
27 23:53:10 35.943 116,963 6.8 18.92P8 3.1 128 B8l - 12.5 0.64 7 BULLFROG
28 17: 5:36 36.888  116.335 0.4 12,19PB 2.4 136 68l 1,88 1.55 20.6 0.08 14 BULLFROG
29 0:48: 7 36.893 116,830 0.5 9.86PB 3.6 127 BCl 1.60 1.41 20.8 0.10 15 BULLFROG
29 0:53:32 38,960 116.8515 0.3 -1.13¢ -— 128 ¢Cl 1.5 20.4 0.16 12 BULLFROG
29 23:44:19 35,889 116,819 9.3 -1.088L 1.1 78 _ACI 2.03 20.9 9.10 19 BULLFROG
NOV 1 ©0:48:50 36,891 116.816 6.3 -1.008L 11.6 123 CCl 1.40 1.45 19.9 0.10 17 BULLFROG
1 23:50:57 36.937 118,886 0.4 -1,24P8 6.8 88 AC] 2.1 14.2 0.10 26 BULLFROG
2 16:33: 8 36,896  116.814 0.4 3.06¢ — 109 CCl 0.99 20.6 8.08 13 BULLFROG
3 0:42:18 36.8900  116.817 0.4 -1.808BL 14.9 121 CCl 1.87 2.8 20.5 0.14 18 BULLFROG
3 22:38:23 36.839  116.890 0.4 -1.50P8 1.1 126 ACI 1.64 13.8 0.11 13 BULLFROG
3 22:39:16 36.942  116.881 0.7 -1.48PB 1.9 113  ACl 1.58 14.4 .08 & BULLFROG
4 0:42:48 36.895  116.819 0.4 -1.08BL 1.2 123 AC! 1.80 20.4 0,13 18 BULLFROG
5 0:45:22 36.809  118.812 6.4 -1.00BL 1.4 108 ACI 1.60 20.1 0,14 18 BULLFROG
5 19:27:49 36.888  116.825 0.6 9.87P8 4.9 127 BC! 6.93 20.4 9.60 12 BULLFROG
8 18:37:18 36.939 116,884 e.5 -0.27°8 1.4 87 ACl 1.59 2.6 14.3 8.11 16 BULLFROG
8 19:17:16 36,889  116.819 6.3 -1.008L 13.6 125 CCl 1.02 20.0 .68 14 BULLFROG
T 9 1: 1:52 38,884 118,827 1.6 9.60e — 128 CCl 1.77 1.7 20.4 8.13 14 BULLFROG
11 ©0:48:59 36.897 116.821 @.8  6.68P8 9.6 123 CCl 1.63 20.6 9.1 12 BULLFROG
11 0:43:60 36.896  116.813 @.3 ~1.23P2 7.8 189 CCI 1.67 19.9 0,13 16 BULLFROG
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(L1111}
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[A 2!

NOV 11

DATE - TIME
(utc)
15:50:52
11 23: 0:36
15 ©:45:85
16 © 0:32:52
18 19:25:19
17 ©:38: 8
17 0:57:47
17 23: 5:21
18  0:43:28
18 - 0:47:48
19 0:37:50
20 1: 8:53
20 17:51:60
21 0:48:40
21 20:12:%8
22 0:33:23
23 0:38:48
23 22:22:59
24 0:48: 5
25 0:34: 8
26 19:11:48
27 0:38:44
28 19:12:27
20 0:39:4%
38 0:48:48
1 0:38: 9
2 0:380: 8
3 0:35:20
5 0:38: 4
5 20:13:32
7  0:40:22
8 0:42: 4
8 18:52: 0
8 22:27: ©
9 - 0:32:17
9 '15:15: 0@
1" 0:41:48
11 20: 9:27
13 0:39:14
14 0:42:34
16 0:32:36
17 0:38:41
19 22:46:32
20 0:30:44
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3311
32828

116.809
116.889
116.811
116.819
116.819
116.823

1168.815
116.892
116.817
116.817
116.817%
116.819

116.818
116.824
116.817
118.815
116.810
116.911

116.812
116.319
118.818
116.814
118.813
118.815

116.817
116.818
116.815
116.815
116.815
116.816

116.814
118.805
116.842
116.804
118.811
116.083

116.826
116.833
116.807
116.827
116.816
116.818

116.813
116.829

PUUIRE ORRINNL 2D

NUNUE URUUUSL BBENUS

o« e e o«

00000 900000 0O PO0D GO0 GOSN O

a9 OO0O0OOS C-‘:-‘_O'OO _O
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LATITUDE LONGITUDE ERROR DEPTH
(DEG. N) (DEG. W) (o)

(kM)

2.55¢
-1.008L
3.14¢
8.21PB
7.00P8
-1.008L

@.008L
-0.58P0
-1.008L

2,880
-8,20¢

8.7eF8

-1.008L

7.85P8
-1.008L
~1.008L
~1.008L
~1.04P8

~1.008L
~1.008L
-1.008L
-1.008L

0.30P8
-1.008L

J3.00P8
-1.008L
-1.608L
-1.008L
~1.000L
-1.008L

~-1.608L
-1.008L
~1.000L
-1.008L
-1.008L
-1.34P8

-1.0e8L
~1.008L
-1.008L
-1.008L
-1.008L
-1.008L

-1.008L
-1.008L
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STAND AZl
ERROR GAP
Z(xMm) (OEG)

157

68
1681
123
124
126

168
117
174
162
128
122

122
126
123
119
108
13

te9 .

123
124

125 MAGNITUDE ESTIMATES
h MLy MLc
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1.6.

1988 LOCAL HYPOCENTER SUMMARY — SGB CHEMICAL EXPLOSIONS
DEL- RWS
(1) (SEC)

20.0 0.11
14.0 0.15
20.8 8.09
0.0
0.08
.12

.11
.07
20.0 0.10
19.8 0.069
20.4 0,08

20.0 0.9
20.4 0.08
20.1 .10
20.6 0.89
19.7 0.13
11.5 0.07

19.9 0.13
2085 0.1
20.0 0.08
20.1 0.063
19.7 0.00
19.5 0.11

20.0 0.12
20.2 0.10
20.0 0.14
20.2 0.1
20.0 0.1¢
.4 0.14

4
3
4
3 0,13
9
]

0.1t

1
L4
3
3
9
9 0.07
7
?
4
2

»
o
Py

[ J
[
.

-
»

-
©
[ ]
[ ]
-

-
- ]

»n
[
[
[
.

N
PH. U.S.G.S.
QUADRANG!

12 BULLFROG
21 BULLFROG
8 BULLFROG
13 BULLFROG
16 BULLFROG
17 BULLFROG

11 BULLFROG
10 BULLFROG
10 BULLFROG
7 BULLFROG
12 BULLFROG
12 BULLFROG

14 BULLFROG
12 BULLFROG
12 BULLFROG
16 BULLFROG
13 BULLFROG
9 BULLFROG

13 BULLFROG
15 BULLFROG
12 BULLFROG
11 BULLFROG
18 BULLFROG
15 BULLFROG

18 BULLFROG
18 BULLFROG
21 BULLFROG
20 BULLFROG
12 BULLFROG
22 BULLFROG

14 BULLFROG
14 BULLFROG
12 BULLFROG
8 BULLFROG
10 BULLFROG

10 OAX SFRING

10 BULLFROG
14 BULLFROG
11 BULLFROG
14 BULLFROG
16 BULLFROG
19 BULLFROG

1@ BULLFROG
18 BULLFROG
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1988 LOCAL HYPOCENTER SUMMARY — SGB CHEMICAL EXPLOSIONS

STAND STAND A2l 0 DEL- RMS §N
L DATE — TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
(ure) (DEG. N) (DEG. W) wH(KM) (kM)  Z(KM) (DEG) Mca Md  MLh  MLv MLc (XM) (SEC) QUADRANGLE

Illlllml"

", =1.72¢ — 114 1.28 . 8 BULLFROG
17.20P8 1.72 1.44 16 SLOAN

-1.088L 1.51 1.59 1.3 8 14 BULLFROG

-1.008L - 2.0 2 18 BULLFROG

-1.0608L 1S BULLFROG

-1.96PB 15 BULLFROG

13 BULLFROG
14 BULLFROG
29 BULLFROG
14 BULLFROG
15 BULLFROG
14 BULLFROG

"mul::ﬂu

’
o
iy,

0o

[0}

.

PRAURIU LUUGID

(LTI

.
Inmlml" ) :28:

LIEEIRL,
"nmuuu“

-1.008L
-1.008L
-1.e08L
-1.608L
-1.0088L
-1.008L

i
"
“ul

. X X 3% X X.J [ X X-X. - ROX.-]
LoNMNELE POVOW

118.811
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Wl 1989 LOCAL HYPOCENTER SUMMARY = SGB CHEMICAL EXPLOSIONS
- STAND STAND A2l QX0 DEL- R4S §N
DATE — TIME  LATITUDE LONGITUOE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN RES. PH. U.S.G.S.
- (utC) (OEG. N) (DEG. W) H(KM) (kM)  Z(104) (DEG) Mca. Md  MLh MLy MLe (KM) (SEC)  QUADRANGLE
Ko JAN 1 0:46:43 36.894  116.814 .4 -1.008L 10.3 174 CCl 1.62 19.9 0.10 16 BULLFROG
2 ©:33:25 36.901  116.816 0.3 ~—1.08BL 11.5 143 CCI 1.91 2.16 2.2 20.4 .10 16 BULLFROG
4 @:48: 2 36.895  116.814 9.3 -1.eeBL 9.1  se CCl 2.13 19.9 .14 21 BULLFROG
e 6 ©0:31:53 36.894 116,818 0.2 ~-i.eesL 6.7 188 CCl 1.85 1.84 19.6 0.13 12 BULLFROG
ot 7 2:43: 2 36.892 116.826 0.3 ~-1.eeBL 9.8 79 CCI 2.02 2.6 20.2 6.12 19 BULLFROG
ey 8 ©:35:18 36.893 116.812 9.2 ~-i.eesL 7.3 189 CCl 1.95 19.6 .15 28 BULLFROG
Bl 19 17:16:1@ 36.938 116.888 1.2 -1.69¢ — 166 CCI 1.33 14,0 0.18 7 BULLFROG
11  0:48:50 36.897  116.815 .2 ~-1.ee8L 6.6 189 (CCl 2.17 21.7 0.14 16 BULLFROG
LI 13 18:54: 7 38.040  116.886 0.4 -!'.eeBL 10.2 114  CCI 1.72 14.1 0.10 13 BULLFROG
14 1:14:27 36.891  116.815 .4 ~-1.00BL 10.8 57 CCI 2.84 1.91 19.8 .13 20 BULLFROG
15 0:39:42 36.900  116.816 0.3 -1.,898L 11.3 143 (CCl 2.2 20.4 0.09 18 BULLFROG
17 ©:41:48 36.892  116.818 0.4 -1.808L 11.2 175 (CCl 1.79 19.9 .18 15 BULLFROG
18 @:14: 3 36.938  116.884 0.4 —1.00BL 12.4 114 CCl 1.41 14.3 0.12 13 BULLFROG
19 ©:45:45 36.897  116.81S  ©.3 ~-i.ee8L 11.3 121 ccl 1.65 20.1 6.89 15 BULLFROG
19 22:39:54 36.941  116.882 0.4 -1.eeBL 9.8 87 CCl 1.75 1.64 14.4 ©.89 18 BULLFROG
21 ©:47:41 36.898  116.815 0.4 -1.eeBL 2.8 47 &I 2.00 20.2 ©.14 26 BULLFROG
23 22:231:30 36.941  116.887 8.4 -1.888L 13.8 114 CCl 1.63 1.54 14.0 0.15 11 BULLFROG
25 0:41:52 36.894  116.817 8.3 ~-1.88BL 9.2 79 CCl 1.99 2.05 2.27 2.1 20.1 .13 28 BULLFROG
— 26  ©0:43:45 36.899 116,812 ©@.4 -1.eesL 18.5 78  CClI 1.76 2.26 1.7 19.5 0.17 17 BULLFROG
= 26 18: 8:41 36.827  116.791 ~— ~-1.56PB — 332 ADI 1.22 15.0 0,04 4 BULLFROG
= 28 1: 2:38 36.891  116.813 .3 -1.ee8L 10.0 78 (CCl 19.7 .12 17 BULLFROG
23 1: 9:53 36.893  116.816 0.3 ~-i.eeBL 9.5 1@ (Cl 1.59 20.6 0.17 18 BULLFROG
28 1: 0:40 36.892  116.812 0.3 ~i.ee8L 11.8 60 (Cl 2.35 19.6 0.14 38 BULLFROG
Se  0:47:49 36.894  116.814 ©.3 -1.eeBL 10.5 62 CCl 2.8 19.9 .14 27 BULLFROG
FEB 2 0:49:49 36.889  116.815 0.8 ~-1.008L 3.7 110 &l 2.01 1.7 19.7 0,16 14 BULLFROS
3 @:35:51 35.583  115.569 1.9 -1.eeBL Jo.e 266 OCl 1.1 26.3 .65 6 MESQUITE VALLEY
3 @:42:40 36.898  116.816  ©.4 ~-1.eeBL 1.3 79 CCl 1.98 20.3 6.15 19 BULLFROG
+ ©:59:39 36.899  116.818  ©.3 -1.ee8L 9.1 1e8 cCl 1.82 1.63 2.5 19.9 8.13 18 BULLFROG
3  ©0:52:40 36,898  116.814 0.3 -1.008L 10.0 144  CCl 1.58 1.84 20.2 9.09 19 BULLFROG
o ©:43:40 36,893  116.818 9.3 -1.eeBL 9.9 118 CCl 1.92 2.14 26.8 6.12 18 BULLFROG
9 22:47:23 36.943  116.887 0.5 -1.8eBL 1.3 114 ACI 1.28 13.9 6.10 11 BULLFROG
11 1: 4:83 36.897  116.814 0.3 -1.008L 9.5 168 CCl 2.09 20.1 8.13 26 BULLFROG
12 ©:56:43 38.896  116.816 0.4 -1.0e8L 1.2 116 ACI 1.77 1.77 20.2 0.13 25 BULLFROG
14 1:25: 6 38.897  116.817 0.3} ~-1.eesL 10.1 S8 (Cl 2.07 2.27 20.3 6.15 28 BULLFROG
14 22:26:18 36.935  116.886 0.3 ~i.ee8L 9.7 115 (CCl 2.4 1.81 1.72 14.2 0.12 17 BULLFROG
15 “@:37:48 35.584  115.576  ©.9 -1.ee8L 30.9 241 (DI 1.76 79.7 0.04 7 CLARK MIN
16  0:58:11 36.893  116.813 0.4 -1.eeBL 10.9 62 cCl 1.61 2.01 19.7 0.13 22 BULLFROG
16 18:13:23 36.938  116.891  ©.7 -—1.008L 21.9 116 CCI 1.79 1.40 13.7 0.14 13 BULLFROG
18 1: 1:39 36.897 116.812 ©.3 ~-1.ee8L 8.6 79 CCI 1.90 1.68 2.17 2.4 19.9 0.13 23 BULLFROG
19 0:57:37 36.895  116.812 ©.3 ~-1.eeBL 9.7 57 CCI 2.83 1.95 1.96 19.8 0.13 24 BULLFROG
21 1: 2:38 36.893  116.813 8.3 -1.80BL 11.2 122 CCI 1.94 1.87 19.8 .08 16 BULLFROG
23 1. @:7 36.894 116.816 8.2 ~-1.88BL 6.6 119 CCl 2.10 20.0 .13 21 BULLFROG
23 22:76: 3 36.935  116.886 0.6 ~-1.78°PB 12.0 144  COI 1.46 14.2 8.09 5 BULLFROG
24 8.57. 4 36.834  116.812 0.4 ~—1.08L 1.5 189 ACI 1.59 1.48 1,96 19.7 ©.14 22 BULLFROG
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DATE - TIME
(uTC)

FEB 26 1: 2.32
27 1: 7:52
27 18: 7:35

1 18:18:28
3 1:28:42
4 0:57:36
5 1:56:37
7 1: 8:11
8 0:57:36
9 1: 5: 68
9 18:32:22
19 1:15:42
10 21: 9:43
14 1:38:38
15 0:58:32
15 22:20:42
16 0:57: 3
17 9:58:57
18 22:22:5%
19 0:57:20
20 22:37:13
21 1:37: 4
21 18:31:38
22 1:13:38
23 1: 4:41
23 18:39; 9
24 0:58:39
24 22:24:38
25  1:11:586
26  0:47:57
29  0:56:14
30 1: 3:37
31 0:59:35
1 ©0:58: 2
3 24: 6:3
4 20:51:40
4 21:44:15
6 0:1:2
8 21: 1: 0
1 0: 3:12
12 17: 6: 9
13 0: 4: 5
14  9: 4: 4
15 0:31: 2

36.894
36,895
36.939
36.942
36.891
36.891

36.893
36.899
36.894
36.892
J36.946
36.892

38.838
36.893
368.893
368.942
36.894
36.889

36.940
38.094
J6.940
J368.6891
368.944
J36.894

J36.891
36.940
36.893
36.944
38.896
36,893

36.885
J36.893
J368.895
36.892
36.895
37.274

36.942
36,894
J36.939
36.893
36.945
36,0895

36.895
36.895

LATITUDE LONGITUDE ERROR
(DEG. N) (DEC. W)

116.815
116.813
118.881
116.884
116.814
116.814

116.815
116.81v
116.812
116.815
116.885
116.833

116.646
118.813
116.817
116.887
116.813
118.810

116.887
116.813
116.891
116.813
116.885
116.812

116.813
116,882
116.815
116.885
118.812
116.815

116.819
118,811
116.813
118.815
116.812
11€.418

116,885
116,812
116.885
116.811
116.882
116.814

116.813
116.814

1989

>~ J-‘-zd ;»*J

.

0000006 PV SOVSSS
PRrUTVLE 2URILUD WSS

.

* e+ e e .

“CUULUUL AL

o

PO SDDOOC NSO D DOOORO PO
U dBRLULLGLS

DEPTH
(1)

~-1.008L
-1.008L
-1.86P8

‘~1.00BL

-1.008L
-1.008L

-1.008L
-1.008L
-1.008L
-1.008L
-1.70P8
~1.e98L

-1.81P8
-1.008L
~1.008L
-~1.88P8
~1.008L
~1.008L

-1.008L
-1.008L
-1.008L
~1.008L
-1.0¢8L
~1.0e8L

-1.e98L
-1.008L
-1.008L
-1.e08L
~1.ee8L
~-1.008L

-1.008L
-1.008L
-1.008L
~-1.008L
-1.008L

8.37P0

-1.008L
~1.008L
-1.808L
-1.008L
-1.008L
-1.008L

~-1.008L
~1.006L

STAND AZ]
ERROR  GAP

Z(Kd) (DEG)

2.8

R

PrOVULUL wROBW

1

-t (D = ma
h

1
L

- O s s D W —o s = an
o o o .

(2K N SN ¥

- -
- ONo =D

-

.

- ..
UBRODMD® NID =

P . - . . PR
VRUUNY NDUAR N =D WUND

-

-t -
VDO SNODO -
« . “© e o e e o
NE: Ned®y——

74
109
100
114
110

78

57
108
79
79
179
109

220
57
123
148
122
78

QQ0
128

0

?

MAGNITUDE ESTIMATES

Mco

1.69
2.08
1.83

2.1

2.39
1.40
2.48

1.92

1.88
1.60
1.84

1.64
1.8

1.77
2.00
2.02
2.19
2.5

1.61

MLh

1.82
2.87

1.99
1.56
1.74
2.04
1.58
1.93

2.°4

1.77
1.8%

MLv

|28 3.

BN et s B
€= L= X1 R

1.94
2.11
1.91
1.18
2.12

0.63
2.0
1.684
1.95
1.39
1.04

2.29
1.32

1.90
1.44
1.80
1.44
1.87
1.92
1.54
2.08

1.86
1.36

1.3
1.58
1.18

MtLe

2.0

1.9

LOCAL HYPOCENTER SUMMARY — SCB CHEMICAL EXPLOSIONS

DEL~-
MIN
(kM) (SEC)

21.9
19.9
14,8
14.1
19.8
19.7

20.0

-
o 0
- 3 -]

19.9

- -
[ X7
Py
X -]

vosz®

-t Y ot
VOUOO &
h

-t b b -
OCLOLIO o

- b b B —a
VOLOCOHO

.

VRVDORU VRBODVOD YORUOS W

-t s s s B
. X X -X-X-X.3
.

-

B ot et b e

-2 -] G, OLOL
. o e e e o

3 SO N Y-

» -

RMS
RES.

0.135
0.13
0.10
.12
.13
.13

0.14
0.13
0.14
0.14
0.14
0.14

0.08
0.14
6.12
.11
6.1
.13

0.10
0.16
6.08
.13
.11
0.14

0.12
0.09
0.14
0.08
0.18
e.13

8,10
0.13
.14
.12
0.14
.03

8.10
.14
e.13
.18
e.10
e.14

0.15
.18

N
PH. U.S.G.S.

QUADRANGLE

10 BULLFROG
24 BULLFROG
13 BULLFROG
17 BULLFROG
20 BULLFROG
20 BULLFROG

28 BULLFROG
20 BULLFROG
24 BULLFROG
20 BULLFROG

8 BULLFROG
21 BULLFROG

7 BARE MTN
32 BULLFROG
17 BULLFROG
12 BULLFROG
17 BULLFROG
22 BULLFROG

19 BULLFROG
23 BULLFROG
7 BULLFROG
27 BULLFROG
11 BULLFROG
21 BULLFROG

28 BULLFROG
14 BULLFROG
23 BULLFROG
13 BULLFROG
19 BULLFROG
20 BULLFROG

17 BULLFROG
24 BULLFROG
24 BULLFROG
32 BULLFROG
23 BULLFROG

7 SILENT BUTTE

11 BULLFROG
23 BULLFROG
12 BULLFROG
20 BULLFROG
8 BULLFROG
23 BULLFROG

23 BULLFROG
23 BULLFROG
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”::....I"| 1989 LOCAL HYPOCENTER SUMMARY - SCB CHEMICAL EXPLOSIONS
HiiisH STAND STAND AZI QQ0 DEL- RS N

i DATE — TIME LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 123 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
ol (vt1C) (OEG. N) (DEG. W)  H(KM) (xu) 7(xM) (DEG) Mco  Md  MLh MLy Mlc (KM) (sEC) QUADRANGLE

WU
v 17:44: 4 36,945 116,883 86 1.28 14.1 8.11 15 BULLFROG
62 .0 19.8 .14 25 BULLFROG

"o, 0: 9:19 J36.892 116.815
T 21:27:25 38,937 116.884 88 . . . 14.4 0,10 18 BULLFROG
62 . . 19.8 20 BULLFROG

i 23:59:18 36.889  116.813
' 56 . . 19.6 26 BULLFROG

s 0:48:41 36,800 116.813
(L 17:39:10  J38.941 116.0888 104 13.7 12 BULLFROG
79 . 19.8 19 BULLFRGG

n......ﬂﬂu 0:31:20 36.892 116.815
99 14.7 8 BULLFROG

munm" h : 36.937 116,880
intn : 36.892 116,817 123 20,0 14 BULLFROG
36,895  116.816 62 . 20.1 24 BULLFROG
57 . 19.8 29 BULLFROG

36.892 116.815
36.938 116.888 a8 . . 14.0 15 BULLFROG
20 BULLFROG

24 BULLFROG
18 BULLFROG
18 BULLFROG
15 BULLFROG
22 BULLFROG

79 22 BULLFROG
8o 18 BULLFROC
as 14 BULLFROG
109 13 BULLFROG
79 . 27 BULLFROG
20 BULLFROG

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

: -1.006L

-1.008L
-1,008L
-1.008L
-1.608L
~-1.008L

-1.008L
-1.008L
-1.008L
-1,008L
-1.008L
~1.008L

X7 A
- -

- OOOURD
»N

-
NON=—=NDO

LNRUUD NOR®N

COPOPOD ODOODED
-

. .

NGO

36.894 116.810
36.891 116.813
36.891 116.813
36.889 118.812
36.938 116,888
J36.893 116.812

368.891 116.813
36.895 1168.811
36.939 116.892
36.893 118.815
36.894 116.813
36.892 116.813

J36.942 116.882
J8.896 116.814
36.941 116.881
36.892 118.814
36.838 116.884
36.892 118.813

~1.008L
-1.008L
-1.008L
=1.008L
-1.608L
-1.008L

109
54
110
118
88
79

DNrONN anlnas
- b wh wl wh b

VNSO~
WO VsiOOVLOO

-1.008L
-1.008L
-1.008L
-1.008L
-1.008L

3 o NG
Noatin vudoxms

R AARD UUUOUS LALUUN
WO -

- - o
e R . & - ]

Q.
Q.
]
[
0.
8.
e.
0
[
]
0.
]
8.
Q.
9.
8.
9.
[}

36.891 116.815
36.893 116.809
36.948 118.881
36.947 116.882
36.894 116.815
36,892 118.814

Y X X X-X-J
[FREN N RZ R

.

- -
® O
(- 2.

36.894 116.813
36.939 116.887
J36.89% 118.813
36.946 116.883
36.892 116.811
21:22:33 J36.946 116.882

- ek b b e b
P - )

.

PN AN AURL

19 BULLFROG
9 BULLFROG

9:39:23 36.892 116.811
21:26:42 36,947 116.880

OO OO SD
*0 NOmO-D

s
-~ 0
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,.....‘I 1989 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS

Rrinin STAND STAND AZ1 QD DEL- RMS §N
gy DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
i (uTC) (DEG. N) (DEG. W)  H(KM) (xM) Z(xM) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRANGLE

7 38.895 ~1.008L
6 J36.89) -1.008L
8 368.894 -1.008L
9 38.945 -1.008L
- 2 38,893 ~1.006L
umum' 9: 4:19 36;891 -I.OOBL

Ruunsnn 17: 1:43 36.944 -1.008L
- 21:45: 1 37.173 ~1.11P8
@: 1:34 36.888 -1.008L
17: 5:54 36.942 -1.e08L
0: 2:28 36.895 -1.008L
22: 7:38 36.938 -1.008L

HHUNIY,

LR ) Jw

;3
23;
(] e:
17
0

L.
«~

57 1.78 1.93 19.7 0.14 24 BULLFROG
109 1.65 1.5¢ 19.7 0.12 18 BULLFROG
79 1.88 1.77 2.6 19.9 0.17 22 BULLFROG
114 1.38 13.7 0.19 11 BULLFROG
79 1.51 19.5 .12 19 BULLFROG
118 2.02 1.88 19.9 0,14 22 BULLFROG

153 12 BULLFROG
13 8 RAINIER MESA
110 19 BULLFROG
114 11 BULLFROG
109 2) BULLFROG
156 9 BULLFROG

17 BULLFROG
19 25 BULLFROG
128 9 BULLFROG
105 ! 8 BELTED PEAK
151 €9 11 BULLFROG
79 23 BULLFROG

. 10 BULLFROG

109 20 BULLFROG

142 14 BULLFROG

158 . 7 BULLFROG

-79 . . 21 BULLFROG
.9 0.10 11 THIRSTY CANYON SE

21 BULLFROG
8 BULLFROG
15 BULLFROG
18 BULLFROG
13 BULLFROG
7 BULLFROG

25 BULLFROG
9 CLARK MTN
6 SAN ANTONIA RANCH
6 CLARK MTN
6 CLARK MIN
14 BULLFROG

6 CLARK MTN
17 BULLFROG
11 BULLFROG
8 BULLFROG
18 BULLFROG
20 BULLFROG

16 BULLFROG
19 BULLFROG

. .

..
UDalY VraNusE S2DUUNGD BN

LI

I T

36
54:
28:
22

8

.
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.
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.

2
2
3
2
1

(PR Y. X 7R ¥

H
.
.
¢
.
.
H
.

L)

-
S RARA=2NR PO OBO

- DD - - X- X XX
e o a = s s o e 4 ® -

o e e e e %

0: 6:27 36.893
0:47:18 36.89%
17:28:46 36.943
21; 2:18 37.615
21:24: 3 38.949
9: 3:21 38.898

17: 7:29 36,943
23:58:20 36.893
9: 6; 1 38.962
17: 7:57 36.932
9:19:21 38,891
20: 7:60 37.01%

0:13:50
21:33:37
0: 1:17
0: 90:17
23:59:59
17: 9:51

23:43:21
22:54:52
22:24:2%5
22:47: 4
23: 1:42
12:35:32

22:37:31

23:51:47

23 56:14 .
:57:38 . 116.890
148; 116.814
148: . 116,818

-1.008L
~1.e08L
-1.008L
-0.97P8
-1.008L
~1.000L

-1.008L
-1,008L
-1.008L
-1.008L
-1.008L
2.92¢

109

B A ==
- X X -]

W UNBAPD RUARNU DNUURU RUABNN RR2NBUU ORLICS
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“-@BRR®EO

- -
NONNN

.

. e

~-1.008L
~1.908L
-1.008L
-1.606L
-1.008L
-1.008L
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O = OO =
O NeEONNS

|51
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iy 1989 LOCAL HYPOCENTER SUMMARY ~ SGB CHEMICAL EXPLOS]ONS
" H 3
Ul | . STAND STAND AZI  0Q0 - DEL- RMS §N
" DATE = TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
ot (utc) (DEG, N) (DEG. W)  H(KM) (KxM) Z(xM) (DEG) Mco Md MLh MLy MLc (X)) (SEC) QUADRANGLE
L
! JUL 25 12:47: 4 36.891 116.812 8.4 -1.008L 1.4 109 ACI 1.66 2.13 1.59 1.77 19.6 8.14 19 BULLFROG
- 26 23:46: 6 36.889 116.816 8.3 -1.088L 1.9 93  ACl 2.45 2.24 1.75 19.8 6.11 19 BULLFROG
e 26 9:13: 8 36.904 116.811 0.5 -1.008L 1.8 187 BCI 2.23 1.99 20.3 0.16 18 BULLFROG
Y, 27 22:39:18 35.593 115.568 2.9 0.008L 30.0 240 DI 1.43 1.80 79.5 0,10 8 CLARK MIN
- 27 23:56: 8 35.898 116.823 0.3 -~1.008L 8.9 111 CCl 1.89 2.12 .Nn 20.7 0.13 15 BULLFROG
P ITI | 29 0: 2:24 36.894 116.811 8.3 ~1.008L 9.9 7% CCl 1.94 2.01 1.75 19.7 0.13 16 BULLFROG
W
oy AUG 1 12:47: 8 36.894 116.810 0.4 ~1.80BL 1.6 1909 ACI 1.85 2.08 1.98 19.6 0.12 19 BULLFROG
“ 2 0: 8:34 38.892 116.813 0.4 ~1.008L 1.4 110 ACl 1.90 2.33 2.84 1.91 2.5 19.8 0.13 18 BULLFROG
"“""""" 3 0: 0:13 35.896 1168.809 6.3 -1.808L 7.6 108 CCl 1.86 2.08 19.6 9.13 18 BULLFROG
u"".. (] 3 23:48:25 36.895 116.82; 0.4 -1.008L 13.3 124 CCI 1.04 1.9% 1.77 20,5 0.11 15 BULLFROG
i 4 17: 6:58 38,959 116,891 0.4 -1.00BL 13.7 109 CCI 1.08 13.3 0,18 11 BULLFROG
$ ©0:36: 3 36.893 116.812 0.3 -1.808L 1.4 57 ACI 1.81 1.88 19.7 0.13 25 BULLFROG
8 ©: 3:13 36.894 116.808 0.4 —1.008L 1.8 108 ACl 1.7¢ 1.89 19.5 .14 20 BULLFROG
9 6: 7:12 36.898 118,818 6.3 -1.008L 7.4 108 CCI 1.94 1.93 19.7 ©0.13 18 BULLFROG
$ 23:58: 1 36.892 116.813 0.4 -1.008L 1.5 79 ACI 1.70 1.52 2.03 19.6 0,14 21 BULLFROG
11 20:18:32 36.908 116.838 0.5 -1.008L 8.4 159 cCCl 1.39 0.69 19.4 0.1 11 BULLFROG
11 23:44:17 36.901 116.814 6.4 -1.008L 1.5 78 ACl 1.8 1.58 20.3 0.14 19 BULLFROG
12 17: 2:49 38.939 116.888 8.4 -1.00BL 14.3 115 cCCl 1.81 1.12 13.9 0.12 13 BULLFROG
- 12 23:50:21 36.895 116.815 0.3 -1.008L 8.1 te9 ccl 1.55 1.6 20.1 0.12 18 BULLFROG
&~ 14 23:52: 6 36.901% 116.813 0.4 -1.008L 12.2 78 CCl 1.81 1.44 1,98 2.5 20.2 9.17 18 BULLFROG
@ 15 19:14:58 38.918 116,832 1.4 -1.808L 11.2 162 CCI 1.04 1.00 19.4 0.10 7 BULLFROG
15 23:56:30 36.889 116.813 0.4 -~1.,008L 2.5 85 BCI 1.81 1.38 19.5 6.13 17 BULLFROG
17 @: 1:59 36.892 116.815 8.4 -1.008L 1.5 85 ACI 1.9 .80 2.24 1.9 19.8 8.13 22 BULLFROG
17 21; 9:15 36.939 116,881 1.0 -1.006L 27.3 182 cCI 1.37 14.6 0.12 7 BULLFROG
17 23:59:13 36.894 116,816 0.4 -1.008L 1.7 57 ACI 2.08 1.98 2.09 20.1 0.14 24 BULLFROG
18 23: 3: 5 36.908 116,660 0.5 -1.008L J¢.0 181 COI 1.54 1.52 12,5 0.05 9 BARE MIN
18 23:56:21 36.893 116.812 0.3 -1.008L 8.+ 79 CCl 1.85 1.80 1.98 19.6 0.13 19 BULLFROG
19 19:18:10 36.909 116.836 8.3 -1.000L 7.6 159 CCI 1.38 19.5 0.10 11 BULLFROG
21 23:52:15 36.898 116.815 0.4 -1.eeB8L 1.8 79  ACI 1.77 1.54 1.86 20.1 .14 21 BULLFROG
22 23:59: 4 38.895 116.818 0.3 -1.008L 8.9 73 ccl 1,71 1.60 2.25 1.8 19.8 .13 18 BULLFROG
24 0: 4: 6 36.898 118.818 .3 -1.008L 9.8 109 cCCI 1.80 2.7 20.1 0.14 18 BULLFROG
24 19: 1:10 36.%05 118,648 0.3 -1.008L 0.8 159 AC] 1.67 11.9 6.07 14 BARE MTN
25 23:44:15 38.89% 116.817 .3 -1.eeBL 10,2 79 ccl 1.83 1.76 1.87 20.2 0.13 20 BULLFROG
27 09:22:19 36.943 116.885 0.3 ~-1.008L 10.8 69 ccClI 1.44 1.8 14.1 6.10 17 BULLFROG
28 23:50:19 36.894 116.813 0.4 -1.e08L 10.5 §7 CCl 2.01 1.76 2.18 19.9 6.13 22 BULLFROG
29 21:59:14 36.913 116.835 0.4 -1.e08L 9.3 157 CCl 1.03 19.4 .09 9 BULLFROG
30 ©: 0:19 36.898 116.815 0.3 ~1.00BL 8.4 85 cCI 1.99 1.80 20.1 0.12 21 BULLFROG
38 23:58:19 36.893 116.811 0.3 -~1.008L 8.4 85 cCCI 1.82 1.66 1.99 19.6 0.14 22 BULLFROG
31 17:16: 2 36.937 116.889 0.4 -1.00BL 2.0 88 BCI 1.63 1.45 1.5 13.9 .11 18 BULLFROG
31 21:15:53 36.907 116.839 0.3 -1.e88L 9.8 112 ¢CCl 1.20 19.4 .10 12 BULLFROG
SEP 1 0:22:59 36.897 116.815 0.3 -1.888L 9.8 109 CCI 1,97 1.64 1.97 2.0 20.1 6.14 22 BULLFROG
1 22:34:23 36.908 116,649 1.3 =~1.088L 1.2 252 80! 1.42 0.95 12.1 0.88 7 BARE MTN
1 23:49:13 365.898 116.809 8.3 -1.008L 8.8 1e8 CCI 1.82 2.6 19.8 .14 17 BULLFROG
2 23:52:315 38.895 116.812 0.3 -1.008L 8.7 109 CCl 1.58 1.90 1.9 19.8 0.14 1S BULLFROG
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inniHu
".......... STANO STAND AZl QQ0 DEL- RMS N
Hr! DATE ~ TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES, PH, U.S.G.S.
- (utC) (DEG. N) (DEG. w) H(xu) (x4)  2(kM) (DEG) Mca Md  MLh  WLv MLe (XM) (SEC) QUADRANGLE
(LT
SEP 3 8:38:52 36.892  116.845 8.4 -1.e08L 9.9 116 CCI 1.38 19.6 6.89 12 BULLFROG
o e 3 16:57:11 36.938 116,888 e.4 -8.geslL 8.6 167 ccl 0.82 14.0 0,06 11 BULLFROG
e S 23:14:18 36,905 116,837 0.7 -1.eeBL 1.8 160 ACI 1.56 1.19 19.6 6.89 10 BULLFROG
wws 6 0:25:22 J6.902 116,812 8.3 -1.e08L 8.6 188 CCl .71 2,28 20.2 0.13 21 BULLFROG
gy 6 21:18:54 36.940 116,884 6.4 -1.008L 9.9 87 CC| 1.43 14.3 0.09 13 BULLFROS
Harima 8 @:5:19 35.898  116.8t3 .3 -1.8eBL 9.8 79 CC| 1.56 2.1 20.1 6.14 23 BULLFROG
wnniln
".. " 8 16:15:24 36.906  116.8l7 6.5 ~-1.80BL 1.5 160 ACl 1.21 19.6 .10 12 BULLFROG
LR 8 21: 8:39 36,908 116.832 .7 -1.@eBL 14.2 158 cCCI n.96 19.9 0,11 € BULLFROG
9 @:7:52 36.900  116.812 ©.) -1.e8BL 9.2 188 cCCl 1.85 21.8 8.13 16 BULLFROG
1@ 9:53:18 36.906 116,837 6.5 -1.eeBL 9.5 168 CCl (N 19.8 0,10 14 BULLFROG
10 23:53:18 36.89¢  116.812 @.3 -1.eeBL 8.5 79 cCCl 1.97 1.76 19.5 0.13 23 BULLFROG
12 0: 7:57 36.897 116,813 0.2 -1.e08L 7.0 189 CCl 1.94 2.06 1.830 2.8 20.0 .13 21 BULLFROG
13 8:12:58 36.890 116,814 8.4 ~1.008L 1.5 79 ACI 1.94 1.77 2.00 19.7 0,15 24 BULLFROG
13 23:53:57 36.895  116.816 0.3 -1.eeBL 18.1 87 CCl 2.72 2.24 20.1 0.13 23 BULLFROG
15 0:12:57 36.892  116.811 6.3 -i.eeBL 8.4 79 CCl 1.76 1,73 2.1 19.5 0.13 22 BULLFROG
15 15:34:85 36.572  115.513 1.3 ~1.13¢ — 9@ CCI 1.24 28.8 0.21 8 INDIAN SPRINGS SE
15 19:10:21 35.928 115,227 €.9 ~-1.56P8 1.2 194 ADI 1.98 1.98 42,6 0,10 7 SLOAN
15 19:17:59 35,950 115,225 1.3 -1.82P8 1.8 189 B8Ol 1.90 42,5 0,10 8 SLOAN
— 15 21:30: 4 368.940  116.885 0.5 -1.008L V4.7 87 CCl .94 1.52 1.41 14.2 0,10 13 BULLFROG
& 16 0:20:33 36.893 118,811 0.3 -1.eeBL 8.2 85 (CCl 1.70 1,97 19.6 ©.12 22 BULLFROG
o 18 17:24:22 38.942  116.885 0.4 -1.600L 9.8 87 CCI 1.56 14.1 0.89 13 BULLFROG
19 ©; 9:28 36,892 116,816 0.3 -1.eeBL 9.6 79 CCl 1.60 2.12 19.5 6.14 19 BULLFROG
20 e: 3:56 36.86 118,817 8.3 -1.eeBL 7.7 118 CCl 1.17 1,85 1.6 20.2 6.12 18 BULLFROG
20 17:17:28 36,368 114,918 1.3 2.52¢ — 179 cCl 1.69 1.84 26.5 6.11 7 DRY LAKE
21 9: 4: 2 36.893 116,814 0.3 -1.008L 8.3 109 cCl 2.19 1.50 1.96 19.8 0.13 22 BULLFROG ’
21 23:52:32 36.893 116,818 0.3 ~-1.@eBL 9.8 118 CCl 1.06 20.1 0.13 17 BULLFROG
23 0:44:58 36.894 116,814 .3 -1.00BL 9.6 19 CCI 1.71 1,47 1.94 19.9 0.15 21 BULLFROG
23 18:40:17 36.917 116,828 9.6  4.23¢ — 198 CD! 1.55 31.3 0,04 6 BULLFROG
26 ©:24:56 36.895  116.814 0.4 -1.0eBL 18.6 57 CCI 1.82 1.72 1.77 20.8 .14 24 BULLFROG
27 ©: 4: 4 38,896 116.809 0.3 -1.0eBL 8.9 108 CCl 1.82 1.58 19.6 0,12 15 BULLFROG
27 23:57:20 36.899  116.809 .3 -1.008L 8.8 81 CCI 1.19 2.28 19.9 0,13 15 BULLFROG
28 21:20:52 36.875 116,913 3.4 17.88PB 8.5 181 CD] 1.46 1.08 27.0 0.18 9 BULLFROG
20 0:14: 5 36,892 116,816 0.3 -1.006L 8.4 79 CCl 1.73 1.47 2.00 19.5 .14 20 BULLFROG
29 21:28:13 36.948 116,882 .3 -1.eeBL 8.6 151 cCCI 1.1 14.2 0.18 8 BULLFROG
30 @:14:15 36,894 116.816 0.4 -1.00BL 1.5 56 ACl 1.60 1,66 19.6 8.14 22 BULLFROG
OCT 3 8:47: 1 36.893  116.811 9.2 ~1.eeBL 6.6 79 CCI 1.88 171 1,904 19.6 0.14 18 BULLFROG
3 23:57:58 36.894  116.815 .4 -1.008L 1.6 79 ACl 2.16 1,97 19.9 0.15 27 BULLFROG
5 0:9:3 3881 116813 e.4 -1.008L 1.5 79 ACI 1.76 2.1 19.7 6.14 23 BULLFROG
5 21:53:38 37.155 116,193 6.5  0.47P8 1.4 81 ACI 1.9 1.11 13.4 0.12 18 RAINIER MESA
6 8:9:10 36.893 116,810 ©.3 -1.808L 8.8 86 CCI 1.59 1.58 1.63 19.6 0.13 24 BULLFROG
7 8:2:5 36,896 116,888 0.3 -1.008L 10.8 88 CCA 2.35 19.5 0.12 14 BULLFROG
7 23:37:36 38,891 116,822  e.4 -1.808L 12,7 125 (Ol 1.5 1.99 20.3 0.18 18 BULLFROS
7 23:52: 4 36,942 116,886 0.4 ~1.008L .1 86 CCI 1.80 1.13 14.5 6.10 13 BULLFRCG
12 1: 3:52 36.892  116.815 @.4 -1.20BL 1.4 57 ACI

2.1 2.1t 2.063 19.9 6.1] 26 BULLFROG
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“::....'"l 1989 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS

Preomab STAND STAND AZI  0Q0 DEL- RMS §N
DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITWDE ESTIMATES MIN RES. PH. U.5.G.S.
h MLy MLe (xM) (SEC) QUADRANGLE

o M (utc) (DEG. N) (DEG. w) H(oY) (Kd)  Z(KW) (DEG) Mco Md ML

"M

P {: 4:52 36.898 116.809 . -1.,008L 8. 108 1.9 1.73 2.59 1.9 19.8 8.14 14 BULLFROG
~1.008L 9. 57 1.99 1.83 1.90 20.1 0.13 22 BULLFROG
-1.,008L 9. L1 1.96 1.91 2.44 19.5 0.13 23 BULLFROG
-1,808L 1, 8% 1.68 1.73 19.8 0.13 22 BULLFROG
-1.008L 10. 101 1.30 14,1 .12 17 BULLFROG

3

23:51:33 36.897  116.814 3

3

4

3

3 ~-t1.e08L 57 1.86 2.3 2.3 20.2 0.14 25 BULLFROG
4

]

4

6

7

4

e
. 9,
.y 18:58:52 36.890  116.812 O,
g 0:31:52 8.891 118.811 o.
- 21:12:32  36.943 116,884  @.
Hamad 23:53: 1 36.894 116.819 0.

o. -1.90BL 108 1.67 1.78 19.4 0.14 21 BULLFROG

e. -1.68P8 157 .39 3.3 0.10 8 JACKASS FLATS

] .9 6,13 19 BULLFROG

) 90, 8 JACKASS FLATS

¢ .8 11 BULLFROG

° BULLFROG

BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

P 23:56:27 36.893  118.809
‘ foea 18:43:26 36.844 113,289
wefin n 23259:52 36.804 118.81%

o: 2:38 36,840  118.301
21:40:34 36.948  116.878
23:52:59 36.891 116.812

-
o sN0
o

-1.008L 10. 79 . 1.73
-1.71P8 0. 223 .1
-1.008L 29. 108

-1.008L

- -
o

[ ]
UG-

22:35:56 J38.944 118.752
23:57:18  36.804 116,817
23:48:59 J6.899 116,807
23:51:54 36.895 116.814
23:56:51 J6.898 116.818
23:14:43 J8.942 116.882

36.898

36.894

36.928

36.893

J36.938

36.901 .
36.898 116.813

-1.008L

6.000L
-1.e08L
-1.00BL
-1.00BL
=1.008L

-1.008L

388358:

‘O‘ -0
. .
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- O DO = O -
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BULLFROG
BULLFROG
BARE MTN
BULLFROG
BULLFROG
BARE MTN
BULLFROG
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BULLFROG
BULLFROG
BULLFROG
BARE MTN
BULLFROG
BULLFROG

36.894 118,820
36.934 116.885
36.893 116.814
36.904 116,655
36.938 116,884
0:48:43 16.89% 116.818

9: 2: 9 J6.548 118.347
0:37:15 118.817
8:31:52 116.815
23: 7:49 116.884
0:42:54 . 116.815
0:36:35 . t116.820
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LATHROP WELLS SE
BULLFROG
BULLFROG
BULLFROG
BULLFROG
BULLFROG

BARE MTN
BULLFROG
BULLFROG
BULLFROG
BULLFROG
14 BARE MTN
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23:368:168 116.657
8:36: S . 116.817
19:14:58 118.983
0:50:38 . 116.807
0:45:39 . 116.812
23:31:53 . 116.656

23:43:52 . 116.886
1: 3:33 . 116.816

1.87 . . 18 BULLFROG
2.17 1.94 .12 28 BULLFROG
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Kl 1989 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS
L STAND STAND AZI OO DEL- RMS #N
e DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH, U.S.G.S.
- (uTC) (DEG. N) (DEG. W)  H(KM) (KM)  Z(xM) (DEG) Mco Md MLh MLy MLc (KM) (SEC) QUADRANGLE
L]
o NOV 27 20:18:32 36.946  116.885 .5 ~1.e08L 9.4 171 CCl 1.63 13.9 0.08 7 BULLFROG
28 0:28:31 36.968  116.65) 0.4 -1.6eBL 13.5 83 CCl 1.36 12.3 0.88 13 BARE MTN
v 28 9:43:21 36.899  116.816 0.4 -1.6eBL 12.3 108 CCl 1.75 1.70 1.8 19.9 0.13 14 BULLFROG
LU 28 23:36:18 36.712  115.731 1.0 -1.15P8 0.5 248 BOI .90 7.4 6,86 8 INDIAN SPRINGS NW
— 29 8:57:39 36.899  116.815 0.4 -1.68BL 1.5 121 ACl 1.84 20.3 0.11 14 BULLFROS
p—_— 29 15:14:49 37.113  117.635 9.4  7.96PB 1.6 104 ABI 1.20 1.29 1.29 14.5 8.12 22 BONNIE CLAIRE SE
ot J0 ©:22:52 36.944 116,886 0.3 -1.8eBL 11.% 69 CCl 2.00 13.9 8,13 23 BULLFROG
" "
) | 30  ©9:45: 5 36.898 114,811 8.6 ~-1.00BL 19.1 188 CCI 1.89 19.9 6.12 8 BULLFROG
30 19:17:37 36.896  116.814 0.3 -1.eeBL 1,1 123 ACl 1.7 1.27 2,38 19.7 0,11 19 BULLFROG
30 23:14:56 36.311  115.728 1.7 -0.98P8 — 157 COI 1.40 12.7 0.19 8 CHARLESTON PEAK
30 23:34:53 36.905  116.655 0.5 -1.808L 15.7 79 Ccl 12.3 9.12 15 BARE MTN
DEC 2  0:31:34 36.898  116.812 0.4 -1.008L 1.6 168 ACl 2.63 1.8 1.99 20.0 0.14 23 BULLFROG
4 0:05:36 36.808  116.811 6.9 -1,00BL 19.6 155 CCA 2.26 19.9 .15 11 BULLFROG
4 21:15:48 36.939 118,883 0.4 -1.008L 10.6 87 CCl 1.54 14.3 0.18 18 BULLFROG
5 0:37:34 36,896  116.811 0.3 -1.608L 8.9 188 CCl 1,70 19.8 0,12 15 BULLFROG
6 0:16:47 36.939  116.385 0.5 -1.006L 11.5 87 CCl 1.48 14.2 0.10 15 BULLFROG
6  0:40:34 36.8935  116.820 6.3 -1.008L 11.3 123 CCI 1.68 2.13 20.4 .11 18 BULLFROG
7 0:42:34 36,894 116,807 0.3 -1.008L 8.5 188 CCI 1.84 1.9 19.4 .13 16 BULLFROG
9 0:48:37 36.891  116.821 0.3 -1.80BL 12.7 125 CCI 1.62 1.48 1.74 20.2 .11 19 BULLFROG
— 11 23:20:23 36.938  116.88% 0.3 -1.808L 1.5 126 ACI 2.1% 1.34 13.9 0.13 13 BULLFROG
W .
r 11 23:29:29 36.908  116.653 0.4 -1.008L 1.6 78 ©Cl 12,4 0.23 18 BARE MIN
11 23:36:59 36.937 116,891 0.3 ~-1.608L 1.8 127 ACI 2.11 1.4 13.7 0.10 18 BULLFROG
12 ©:33:36 36.897 116.819 6.3 ~1.e08L 2.2 60 BCl 2.04 20.5 0,10 23 BULLFROG
13 23:51:25 35.874 115,555 3.9  0.006L 30.6 244 OOU 1.47 1.60 71.8 0,26 S CLARK MTN
14 22:11: 3 36.896  116.841 0.6 -1.808L 1.3 115 BCU 1.63 1.15 0.90 19.8 0,17 17 BULLFROG
15 0:40: 3 36.803  116.837 9.9 -1.808L 1.4 144 6C! 1.83 21.5 9.21 17 BULLFROG
16 @:44:34 36,896 116,805 6.7 -1.e08L 1.3 79 BCl 2.09 1.7} 1.80 19.3 0.28 15 BULLFROG
16 23:27:35 36.945 116,885 6.5 ~1.68BL 1.1 1¢5 BCI 1.66 1.37 1.58 14.9 0.18 18 BULLFROG
17 23:45: 8 36.902 118,827 6.8 -1.608L 0.9 111 BCI 1.38 1.06 1.8 20.6 0.19 18 BULLFROG
19 0:50:26 38,854  116.817 0.3 -1.088L 1.8 57 ACI 1.90 20.1 0.12 22 BULLFROG
19 21:13:36 36.894 116,803 0.8 -1.eeBL 1.4 83 BCI 1.5 1.68 10.0 0.21 19 BULLFROG
20 22:44:42 36.899 116,829 €.6 -1.54P8 2.0 80 BCI 1.52 1.13 20.8 0.17 17 BULLFROG
21 ©:49:55 38.892  118.812 0.3 ~1.088L 1.7 77 ACI 2.83 1.89 2.00 19.7 0,13 28 BULLFROG
21 23:36:26 36.909  116.653 9.8 ~1.60BL 1.2 78 BCI 1.38 1.44 12.5 0.15 16 BARE MIN
21 23:36:50 36.802  116.811 8.5 -1.608L 1.2 78 ACl 1.54 1.70 1.83 19.3 0.15 18 BULLFROG
22 23: 5:43 36.913  116.686 2.8 -1.006L J0.0 228 (D] 2.8 13.7 0,12 7 BARE MTN
23 ©0:32:51 36.894 116.811 8.5 -1.808L 14.1 81 CCl 1.84 19,7 0.13 11 BULLFROG
23 21:38:26 36.903  116.828 9.3 -1.69P8 @.6 111 AC] 1.14 1.00 20.4 .11 18 BULLFROG
26 20:22:52 36.836 116,819 2.4 -1.808L 0.7 112 ACl 1.60 1.35 1.1 19.8 6.15 21 BULLFROG
28 0:54: 3 36.894  116.814 0.4 -1.008L 1.3 47 BCl 2.29 2.22 19.9 0,15 29 BULLFROG
28 1:50:50 36,943 116,387 0.4 -1.008L 3.0 89 ACI 1.52 1.87 13.8 0.14 25 BULLFROG
29  @8:34:38 36.892  116.818 8.6 -1.628L 17.2 79 CCA 2.29 20.1 0.14 11 BULLFROG
30 0:35:36 36.897 115.814 0.6 -1.038L 18.8 81 CCA 2.19 19.4 0.09 8 BULLFROG
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Appendix C
Nuclear device tests and low-frequency shallow seismicity in the SGB, 1987 through 1989

Hypocenter data for announced Nevada Test Site nuclear device tests occurring in 1987, 1988,
and 1989 are listed in Table C1 and corresponding epicenters are shown in map view in Figure Cl.
Hypocenter parameters are listed as they are reported to the National Earthquake Information Center
(NEIC) by the Department of Energy. Magnitude estimates are provided by Berkeley Seismographic
Laboratory or by the NEIC. SGBSN stations generally record nuclear detonation ground motions
well beyond their dynamic range; thus, only initial P-wave arrival times can be reliably scaled from
SGBSN seismograms of nuclear tests.

When observed travel times (O7,) are compared with theoretical values (TT, corresponding to

. source to station rays computed from the standard velocity model used to locate SGB earthquakes,

shown in Appendix E), the resulting residuals or “delays” (D, = OT; — TT;) provide insight into
the P-wave velocity structure of shallow crust. Figures C2, C3, and C4 are contour maps of percent
velocity variation from the standard model, as implied by the delays observed for tests “Alamo,”
“Disko Elm,” and "Kawich,” respectively. The contour leveis are interpolatior.2/extrapolations onto
the entire SGB of AV (%) = - 100D,;0T,, 1 =1,55, wlere D, 1s the sth delay (sec). for SGBSN
station recordings of primary waves from a given nuclear device test. The reader is cautioned that the
mapped patterns of velocity variation result from “heavy-handed” interpolation and extrapolation
from a very limited station data base. Station coverage within the Nevada Test Site and at Yucca
Mountain is many times better than elsewhere in the southern Great Basin with the consequence
that patterns in the variation of shallow crustal velocity in the immediate vicinity of NTS are more
reliable than those away from NTS.

Relatively high levels of ultra-shallow seismicity are regularly recorded by SGBSN stations for
periods ranging from hours to days following NTS nuclear device tests. The seismicity listed in
Appendix C consists of such events. which have characteristically lower-frequency seismic P coda
and S coda than the vast majority of earthquakes ir the SGB, and are designated “LFEs.” Most of
the LFEs can be associated with nuclear device testing at Pahute Mesa, Yucca Flat, and in a few
instances, at Rainier Mesa. Some of these events may be identified as the collapse of a given test.
The hcightened level of post-test LFE seismicity often continues for days, with no single event having
clearly greatcr magnitude, as determined from SGBSN seismograms, than many cthers in its vicinity.
Data from the majority of these LFEs are archived onto magnetic tapes without being analysed by
SGBSN staff. An unexamined assumption about the nature of these low-frequency northern NTS
events is that all of them are ultra-shallow aftershocks resulting from anomalous local conditions
generated during nuclear device tests. v

Apart from the LFE seismicity, it is possibly true that the natural seismicity rate in the SGB
also increases for several days following some NTS tests, especially if the time interval between NTS
tests is several months. That NTS tests might trigger earthquakes for several days at distances on
the order of 50 to 100 km is a hypothesis that the current catalog should be able to address. This
topic is an area of current research.

A few low-frequency events that do not locate at NTS are included in Appendix C, because
their seismic coda appears more similar to post-test, collapse-like seismicity than to earthquake
coda. Many of these are undoubtecly blasts in unconsolidated alluvium or intensely fractured tuff.
The verification that other explanations of these phenomena are invalid is left to future investigation.
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Figure C1. Map of announced NTS nuclear device detonation epicenters for the period 1987 through

1989 (test epicenters are octogons), and of epicenters of a small subset of the low-coda frequency
activity (aftershocks?, collapses?) that followed those UNEs (designated by “L” symbols).

153

- — - )
- =y 2 2T s =
= 3—- T = x LI z 28 = g
z T = z 3 = 3 2 = 33 2
£ 3 T3 2 2 322 %1% T £z % %
= iii 3-% % 33 LI S T 1
= dx T e w Ed



Alamo veloc. var. (%)
17 115W

ZONTOUR FROM -10 T0 8 BY )

'nnn" "
]
L]
]
]

ek
LI
el
Cw
P
NHHHI

Figure C2. Contour map of percent P-wave horizontal velocity variation, AV, from velocities obtained
from the standard model shown in Figure F1(a) for arrival time delays from the test “Alamo,”
detonated on July 7, 1988, 15:05:30.07 UTC, in the Silent Canyon Caldera. AV's from stations
nearest the four corners of the map have been inserted at the map corners to suppress the formation of
spurious contours near the edges of the map. (Interpolation of the AV's computed at SGBSN station
locations to a 42 x 42 grid over the entire SGB is performed using the International Mathematical
and Statistical Library routine “IQHSCV.")
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Figure C3. Contour map of percent P-wave velocity variation from the standard model shown in
Figure F1(a) for SGBSN station data from the tunnel test “Disko Elm,” detonated on September
14, 1989, 15:00:00.10 UTC, at Rainier Mesa. The same data reduction was performed as in Figure
Cz.
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Figure C4. Contour map of percent P-wave velocity variation from the standard model shown in
Figure F1{a) for SGBSN station data from the test “Kawich,” detonated on February 24, 1966,
16:15:00.08 UTC, at western Yucca Flat. The same data reduction was performed as in Figure C2.




Toble C3. Announced NTS Nuclear Device Test Information for 1987, 1938, ond 1989

YEARMODA MR MN SECND ML SRC LATITUDE LONGITUDE DEPTH DOE TEST NAME
(uTC) DEG. N. DEG. w.  (KM)

19870203 15 20 00.08 2.2NEIC 37.1811 —116.0484 -1.02 HAZEBROOK

19870211 16 45 00.07 4.2BRK J37.0107 -116.0447 -0.91 TORNERO

19870318 18 28 00.09 4.4BRK J37.2102 ~116.2086 -1.85 MIDOLE NOTE

19870418 13 40 20.60 5.38RK 37.2479 -—116.5091 —1.40 DELAMAR .
19870422 22 20 00.09 J.9BRK J36.9831 ~118.0048 -0.90 PRESIDIO i
19870430 13 30 00.09 S5.3BRK J37.2330 ~-116.423%1 -1.37 HARDIN

19870618 15 20 ©.08 4.1BRK J7.1938 -—-116.0350 -—1.14 BRIE

19870620 16 00 ©00.09 3.5NEIC 37.2200 -116.1778 -1.74 MISSION GHOST

19870630 16 05 ©0.10 4.08RX J36.9988 -—116.0431 -0.90 PANCHUELA )
19870716 19 00 00.08 4.7BRK 37.1038 ~118.0234 -0.81 MIDLAND )
19870813 14 00 00.€9 S.5BRK J37.8610 -116.0453 —0.84 TAHOKA u
19870924 15 00 00.85 5.48RK 37.2280 -1i6.3747 ~—1.47 LOCKNEY

19871023 16 00 €0.09 S.0BRK J37.1419 -=118.0787 -—0.82 BORATE

19871281 18 30 00.09 4.0BRX J6.9984 -—118.00435 -—3.90 WACO

19871202 18 30 00.084 3.5NEIC 37.2347 -118.1634 -1.43 MISSION CYBAR

19880213 18 10 e0.09 37.3144 -118.4715 -1.43 KERNVILLE

i

-]
19880407 17 13 80.08 4.ONEIC 37.0132 -118.0443 -1.082 ABILENE
19880313 13 35 @.1¢ 4.9BRX J37.1244 -118.0721 -0.80 SCHELLBOURNE
19880321 22 30 ©0.14 4.7BRX J37.6323 -115.9873 -9.8%5 LAREDO
- 19880602 13 @ ©.09 5.3BRK 37.2601 =118.4411 ~1.39 COMSTOCK
19880622 14 © 0.08 3.1INEIC J7.1682 -118.0722 -1.14 SHYOLITE-NIGHTENGALE
o 19880707 18 S5 30.87 S5.4BRK 3I7.23524 ~118.37687 -:.39 ALAMO K
19880817 17 00 0.095 5.4BRK 37.2972 -1168.3065 -1.353 KEARSARGE
— 19880830 18 20 0.89 4.8BRX J37.0839 -118.0885 -—o.76 BULLFROG
) : 19881813 14 08 ©0.09 5.6BRK J37.0890 -—116.0493 -0.88 DALHART
19881210 20 30 ©0.86 S5.0BRK J7.199¢ -116.2094 —1.88 MISTY ECHO

198902190 20 66 ©.86 S5.2BRK J37.8768 -116.0085 —0.79 TEXARKANA
19890224 16 15 ©.08 4.5BRK 37.1285 -—-116.1220 -0.97 XKAWICH
19890309 14 85 ©.10 4.8BRK J37.1428 -~118.0669 -9.8 INGOT
- 19898515 13 1@ 0.09 4.4BRK 37.0176 ~118.1209 -9.96 PALISADE
19890526 18 97 ©.02 3.7NEIC 37.8359 -~116.8551 -0.88 TULIA
- 19890622 21 1S 0.69 5.2BRK J37.2829 ~-116.4123 -1.56 CONTACT
198908627 15 13 0.62 4.8BRK 37.2734 -116.3536 -1.4 AMARILLO .
oo 19890914 15 60 ©.18 4.0BRK 37.2339 -116.1629 -1.8 DISKO EW
19891031 15 30 ©0.09 5.38RX 37.2631 -116.4907 —1.27 HCRNITOS
19891115 20 20 o.11 3.4NEIC 37.1085 ~-116.0134 —1.13 MULESHOE -
19891208 15 00 ©.99 S5.2BRK 37.2311 -118.4094 —1.40 BARNWELL

—

— NOTES: Coordinates of onnounced tests ore supplied to ihe Notlionol Earthquoke
Information Center, Goilen, Colorado (NEIC), by the Deportment of Energy.
~ These coordinates have been rounded to the nearest @.0€@1 degree in Table C!.

The ML eatimates (local magnitude) are provided by the Barkeley Seismographic
Loborotory (BRK) or by the NEIC. Depth is the reported working point depth,
relative to sec level (negative z obove sea level).
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WY 1987 LOCAL HYPOCENTER SUMMARY - SGB LOW-FREQUENCY PHENOMENA

L STAND STAND AZl 00 OEL- RMS N

o DATE — TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR  GAP 125 MAGNITUDE ESTIMATES MIN RES, PH. U.S.G.S.

- (urc) (DEG. N) (DEG. W)  H(Kd) (KM) Z(xM) (DEG) uco Md MLh MLy Mlc (1) (SEC) QUADRANGLE

W I'

. APR 30 13:39:36 37.225  116.442 0.7 2.60e — 133 ccl 2.08 47.3 0.09 7 SCRUGHAM PEAK

“u, 3o 13:40:52 37.245  116.474 3.9  7.00s — 123 col 1.67 50.8 0.30 5 SCRUGHAM PEAX

v 30 13:57: 9 37.237 116.3% 1.8 2.46s — 130 ccl 2.26 23.0 0.19 11 SCRUGHAM PEAK

LNCI 30 14, 5.47 37.029 116,177 — 29,02 —— 200 ADI 1.53 4.7 6.00 4 TIPPIPAH SPRING

g 30 14:11:24 37.204 116.338 1.5 24.61 3.8 125 B8l 2.08 28.5 0.17 7 AWONIA TANKS

o Yo 17.39:52 37.257  116.399 .4  8.58 .8 206 ADI 1.71 1,06 2.18 1.22 8.2 0.06 15 SILENT BUTTE

"y

‘“ ~;;' 38 18:32:50 37.263  116.399  @.5 9.57 0.6 243 AD1 1,21 1.82 1.e6 8.6 0.7 13 SILENT BUTTE

vk 30 21:33:47 37.221 116.242 ©.6 9.75 0.4 273 ADI 1.52 1.87 1.35 7.3 ©.85 11 RAINIER WESA

85T




1987 SGB LOW—FREQUENCY EVENTS WITHOUT HYPOCENTER DETERMINATIONS
DA HR:MN DA HR:MN DA HR:MN DA HR:MN

MONTH
JANUARY
FEBRUARY

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER
DECEMBER

28
o4

(-3
23

(-]
17
24
e

es
3

18
30

22
91
13
24

o1
23

19
11

21:34
23:58

19:53
19:38

18:39
12:01
14:43
07:38

12:28
04:12

17:29
17:02

20:3%
09:58
20:37
16:38

00:33
18:53

16:21
1:29

(-]
09
e
18
18
1@
18
30
24
039
18
24

o3
23

29
15

09:27
06:18
17:08
14:03
18:16
16:43
19:03
22:27
17:13
20:48
03:48
10:48

15:83
16:58

81:35%
20:39

12
1
10
18

h
11

18

Jo
e9
24
27

21

23:00
22:46
04:43
14:05

008:29
12:31

19:09

17:59
18:30
15:09
81:1$

12:83

22:45

17 206:28
14 02:33

10 10:47

18 14:30

12 08:18

16 19:18

10 04:44

24 15:18
27 02:48

12 01:19

DA HR:MN DA HR:MN

23

14
18

16

11
24
27

13

159

23:13
08:48

01:34

17:04

18:13

19:22

63:10

13:48
18:04

20:83

14
21

28

12
24
28

15

23:33

18:07

08:27

22:13

05:37

19:53

15:54
00:44

23:58

DA HR:MN (UTC)

18 18:53
15 20:41
22 23:43
23 00:18
28 06:09
12 11:43
24 18:28

18 08:29
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1988 SCB LOW-FREQUENCY EVENTS WITHOUT
21:48
00:12

21:43 18
21:44 18
15:42
21:¢0 8
23:22 3@
10:2¢ 7
22:3% 1
10:31 2
23:18 7
17:37 7
20:18 7
20:5% 7
21:28 7
21:87 7
22:17 7
22:47 7
7:20 1%
18:44 19
18:82 3
18:47 17
21:08 17
18:08 23
18:23 Je
19:63 31
23:43 10
14:42 13
15:58
23:03
21:11 18
13,

22:47
18:35

17:19
22:85
15:03

13:11
17:44
20:14
21:01
21:27
21:58
22:19
22:49

8:47
21:89

29:17
19:08
21:18
21:02
18:30
23:18

23:43
15: 8

18:40

18
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28

01:00

60:40
20:48

17:27

23:23

15:20
17:52
20:21
21:08
21:33
22:07
22:23
22:51
23:58

0:47

22:23
19:48
21:19
22:51
18:44

20:40

15:15

18

-
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01:33

22:48

17:29
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16
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20
13

HYPOCENTER DETERMINATIONS

83:09

19:59

19:40

16:18
18:13
20:35
21:18
21:48
22:12
22:3

1:07
14:43
15:15

23:28
20:19
21:83
23:38
18:48

20:43

15:28

04:38

00:10

17:01
19:08
20:40
21:17
21:49
22:13
22:35

9:37

1:10
21:26

18:14
20:32
22:00
23:41
18:50

18:34
15:50

16 85:38

13

DONNNNNNS

-

13

22:18

17:32
19:11
20:42
21:20
21:82
22:15
22:44

2:18

8:39

18:20
20:49
22:2%
18:18
18:57

13:52

e




FEBRUARY

JUNE

JULY
OCTOBER

o~

1@

22

20:12

21:20
21:53
22:51
23:48
18:06
14:04

10:27

16:47
17: 43
19:19
20:50
21:34
22:47
23:30

0:12
8:48

15:07
15:32
15:53
18:21

10

22

20:13

21:23
21:58
22:57
23:52
4:53
4:29

11:19

17:05
18:03
19:21
20:52
21:39
22:56
23:43

9:23
15:29

15:10
15:34
18:00
16:38

10

31

31
31

3
3

20:15

21:26
22:07
23:09
23:54

9:14

17:87
18:08
19:28
20:58
22:05
23:04
23:49

0:28

15:13
15:39
18:0%
18:48

1@

22
22
22
22
28

20:23

21:29
22:20
23:18
23:59

9:58

17:114
18:08
19:30
21:07
22:09
23:22
23:59

0:38
13:186
15:43

18:03
18:36

161

24

22
22
22
23
28

17:01

21:32
22:22
23:28

8:53
10:52

17:18
18:34
20:29
21:14
22:11
23:23

22:32

15:18
15:48
16:0S8

1989 SCB8 LOW-FREQUENCY EVENTS WITHOUT HYPOCENTER DETERMINATIONS

17:11

21:36
22:26
23:38
15:49
11:27

17:27
18:48
20:31
21:20
22:28
23:28

17:58

15:27
15:47
18:190

24
22
22

27
28

31

31
31
h3)
31

23

17:18

21:38
22:38
23:40
18:24
11:37

17:38
19:18
20:37
21:28
22:31
23:28

15:31
18:50
16:14




Appendix D

Earthquake focal mechanisms 1982 and 1987 through 1989

The focal mechanisms of Appendix D were obtained by selecting the best-fitting solution(s)
from the application of the computer program “FOCMEC” (Snoke and others, 1984) to the ray
data generated by HYPOT1, and in some instances, to amplitude data. We plot data on the lower
focal hemisphere using the equal-area projection (Lee and Stewart, 1979). The symbols represent
first-motion P—polarities, and their positions represent the points where the HYPO71-determined
raypaths intersect the focal hemisphere. The darkened circles represent impulsive compressional
arrivals, the + symbols represent emergent compressionals, the open circles represent impulsive dili-
tationals, the — symbols represent emergent dilitationals, and the x symbols represent indeterminate
or nodal readings. The + symbol at the cetter of each mechanism is not a compression; it is a point
of reference for readers who may wish to search for alternative solutions using a Schmidt net. SGBSN
station names are printed adjacent to the first-motion symbol for many of the solutions presented in
Appendix D. In the following figures the P and T symbols represent the pressure and tension axes,
respectively. The X and Y symbols represznt slip vectors for each nodal plane, and B is the null
axis. Primed P and T symbols are the respective vectors for alternate (dashed) solutions when they
are presented. Some mechanisms are composited using data from several events that are clustered in
time and space. Composite solutions are noted in each £ gure. Several examples of focal mechanism
solutions for relocated hypocenters at substantially different depths-of-focus are presented to indicate
the effect these changes have on strike, dip, and rake.

For several mechanisms, the information contained in P-wave polarities was not adequate to
eflectively constrain the nodal planes. In these instances, first motion P- and SV- amplitude Jata
were gathered at selected stations, indicated by a large square around the polarity symbol. The
observed and theoretical log,o(SV/P)x ratios and the difference between the logarithms of observed
and theoretical ratios are computed for hundreds of potential solutions whose nodal planes conform
to P-wave first-motion polarities. The theoretical values shown in each figure are for the “optimum”
solution showr, having the lowest rms error and fewest polarity inconsistencies. If the difference
between observed and theoretical values is greater than a specified limit, errmaa, that station’s
amplitude data are not used in the solution and an asterisk is placed by its name in the solution
table. We always set errpma: < 0.3, corresponding to a maximum factor between theoretical and
observed amplitude ratios of 2.0.

Kisslinger and others (1981 and 1982) and Rogers and others (1987) discuss several assumptions
that must be satisfied for the (SV/P), amplitude ratio method to be valid. Their comments and
observations are included herein by reference.
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- ' i plunge
-~ P axi . 16.31
| STovEPIPE WELLS [ s feal 5028
e DATE&TIME: B20318 8 47 0.90 - . -
. X axis 50.93 47.95
LAT: 38.583 LONG: 117.075 ¥ axis 165.00 20.20
DEPTH, km: 5.21 +/— 0.7 ML: 3.4 axas ; . ok
DMIN (km)= 19.5 strike dip rake
Scln 1 255.00 69.80 52.30

This earthquoke's Fooal mechanisa
Is constrained by several P-wave

- arrivals froa stations in the
southern California seismlc nefwork.
crohived in thair CUSP systea. event 78Bl.
ML Ia token froam Pasadend. also reported
by Barkeley as M=3.7.

Figure D1. Oblique reverse-sl.p focal mechanism solution for an earthquake of March 16, 1982, with
epicenter west of the northern end of the Death Valley fault.
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— plunge
P ax . 48.99
-~ T axis 323.50 7.81
ALAMO SE B axis 59.93 39.99
DATE&TIME: 870113 1 15 9.05 X is 287.43 38.84
LAT: 37.327 LONG: 115.028 Y mnla 174'23 28.10
gl%der'H. km: ';.418 +/- 0.4 ML: 3.2 st.rike (iip rake
(lam)= 8. Soln 1264.20 63.90 —44.30
™ Folt ot A1 Var 2’ 283.70 77.80 -54.10
e sarthquake wos ol ot t -paone. Nevada. Var 2¥262.70 65.60 -32.70
lort iy dota Fron atotion DV, ' operated
he Uaiemogroph Stot lone of tha
lverslty of Utoh, Salt Loke Clty. Utah.
Station 1 has the onl lor 11y error
For the ronge of fooal lena” shown.
Figure D2. Oblique normal-slip focal mechanism solutions for an earthquake of January 13, 1987,
in the Pahranagat Shear Zone, that was felt at Alamo, Nevada.
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870310 12 81

plunge

P axis 209.00 44.14
DATE&TIME: 870310 12 51 2.11 B axis 1112.;3 45,00
: . X axis 258.88 23.93

LAT: 36.844 LONG: 118.505
DEPTH, kn: 3.13 +/— 0.4 ML: 0.4
DMIN (km)=2.5

Y axis 150.28 35.40

strike dip rake
Soln 1240.28 54.60 -—-29.84

Var 2’ 24257 58.23 -25.70

This Yucoa Mountaln hypooenter was deternined froa
a Yuooca Hountaln seisaic veloolty model. The SV-to-P
ground anplitude ratios hove besef ocorrected for path
and surfooe effects ossocolated with that sodel. ?8

leld “mourcs zone” omplitude ratios. Thess are shoun

lou for the solid-i1ine nodal plone solution. along
with the theoretical ratics from that solution’s ’
rodiation pattern (RMS anplitude srror =3.10Q) .

LoqlB(SV/P) =z
ou.-vﬁﬁ Theoratioal Difference Station
1.3283 1.2768 0.8495 nre
8.687¢ 8.6833 g.ue3 = w2z
9:6%% 8.82%6 20538 VMR e

~Figure D3. Predominantly strike-slip focal mechanism for a very small earthquake of March 10,
1987, at Yucca Mountain, Nevada, constrained by several SV/P, amplitude ratics.
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S
azi
P axis 167.39
T axis 270.28 11.45
TIN MTN B axis 10.05 40.01
DATEXTIME: 870408 19 40 19.25 X axis 231.95 41.56
LAT: 36.910 LONG: 117.467 Y axds 120'40 22'50
DEPTH, kmm: 7.84 +/— 0.4 ML: 28 '” dl ak
DMIN (icm)= 12.9 Soln 121040 67.50 -45.90
COMPOSITE WITH 870408 20 19 46.43 >oln | . . :
870408 20 2 38.13 Var 2’ 203.30 65.80 -51.00
e of Foult-ni Var 2721320 74.80 —48.20
solutions For gumlh of
thres eorthquokes From a short-1ived
suora in the Ine Nountaine
Is norrou wvhen deternini ro*ofhc vming
o SG8 velootty model havi orfaces
ot 1. 3. and?SkAbolou svel,
The counterolockuiss rotation of the
termion (1) oxis froa ite &
direotion for SGB Almfm
fooal mechanisas shwuid be noted.
Figure D4. A composite, oblique, normal-slip set of focal mechanism solutions for earthquakes of
April 8, 1987, in the Grapevine Mountains, California.
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azi  plunge
P axis 215.00 50.00

T axis 35.00 40.00
SPECTER RANGE SW B axis 125.00 0.00

LAT: 33.588 LONG: 118.242 Y axis 35.00 B85.00
DEPTH, km: -1.18 +/— 05 ML: 1.9 y .

X o strike dip rake
DMIN (km)=10.7 Soln 1125.00 5.00 —90.00

This fooal mechanisa Indicatea thet the
SGBSN hos recordsd alorosarthquoke

P-vave firat aotions that

ore best Fit nodol planes one of whioh

Is sub-horizonYal. IF The ypocentar is ocorrsot.
thia earthquoke bs evidence for o
rlnloollg oot ively neor-surfooe detachment
oult.

Figure D5. A normal-slip focal mechanism solution having one sub-horizontal nodal plane for an
earthquake of April 20, 1987, in the northern Amargosa Valley, Nevada (Specter Range SW quad-
rangle). The RMS-minimizing depth of focus is at the earth’s surface.
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P axis 224.98

SPECTER RANGE SW 'll; axis 1?3%%% 5.00

DATE&TIME: 870420 11 24 33.97 : -

. X axis 310.00 85.00

LAT: 36.588 LONG: 118.239 ¥ s 4000 000

DEPTH. km: 6.85 +/— 1.8 ML: 1.8 - :

DMIN {iar)=11.1 strike  dip  rake
Soln 1130.00 90.00 85.00

Var 2’ 12650 90.00 88.00
ALTERNATE HYPOCENTER => ALTERNARTE MECHANISH
The Specter Ronge ter of 11 28, 1987,
11:28 UTC hod o miniaua RHS travel time residucl
of 8.18 seconds for the surfooe-foous solution
previousiy shoun. versus o RS travel time residual
oF B.1% ssoonds Forr this 6.63 ka below wea level
solution. Even for o rodloollmu‘l‘mt diatribution
of P-roy toke-off lem For deeper Foous solution.
ihe poulbllll:; of oh aotive detachmant foult remaines.
albeit with 1zontal slip here, versus nornal slip
in the previous solution.

Figure D8. A strike-slip focal mechanism solution on a sub-horizontal nodal plane for the same
earthquake as in Figure DS, in which the focal depth is changed from surface to 6.65 km below sea
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= P
T axis 301.76 15.18
— TOPOPAH SPRING NW B axis 79.99 70.03
DATELTIME: 870801 11 3 34.78 X axis 254.68 19.89
~ LAT: 386.896 LONG: 118.482 Y axis 345’30 1'70
DEPTH, km: 5.84 +/— 0.5 ML: 0.1 : X
DMIN (km)= 0.8 strike dip rake
Soln 1 75.30 88.30 19.90
Var 2' 18540 85.00 -85.00
Anpl itude Rotio Dota :
t:gll(SV/P)z For Normal S1ip Solution (doshed)
stical  DiIfference Station
1.79%8 1.7863 -8.8815 YMTS
9.4341 8.3766 2.8635 YHTS
9.%985 8.2:30 0.2673 mie
8.7285 8.9980 -8.2695 mr3
RMS Ratio error for obove data I 8.197.
Logl@(SV/P)z For Strike Slip Solution (solid)
ob..m:ﬁ Theoretical (Oifference. Station
1.7048 1.5389 8.1699 mrs
B8.438) 98.3667 B8.8678 YHTS
8.9885 8.1898 0.291S ™I6
ar288 o806 0.1080 . YMT3
Mg RMS wrror le 0.180 L
Figure D7. A very different pair of focal mechanism solutions for a very small earthquake of June
1, 1987, at Yucca Mountain, Nevada, both of which are constrained by several SV/P, amplitude
ratios.
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azi  plunge
axis $4.94 45.00
axis 324.83 0.00

P
T
DESERT HILLS SE ]
DATE&TIME: 870617 O O 50.69 3 axis 234.93 45.00

LAT: 37.097 LONG: 115.273 5 oxis 103'25‘;’ gg-gg

DEPTH, km: 7.41 +/— 1.3 ML 35 axis U :

DMIN (km)= 11.0 strike dip rake
Soln 1 90.20 60.00 —35.26
Var 2 9528 54.60 —29.84

Th t th o -
T o e e e VAr 27 BAS2 4785 -30.32
P t Sheor Zone. ooourring ot

the sou’ t terninus of the .
at the &hu‘nm :nd of ﬂ't.dtdohrmf t
. Int fs provi
S\I?a onplitude rotio ot lfoiloggllﬂ.
Other stations all have olipped .
(overdri seienogrone for thia sor .
The epicenter falis”at the scst end of o
northeost-trending |sft-lateral strike-slip Foult.

Figure D8. An oblique strike-slip focal mechanism solution for an earthquake of June 17, 1987,
0:00:51, in the Pahranagat Shear Zone.
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plunge
P 53.45 21.08
stow s pmies L
DATE&TIME: 870713 20 10 15.14 . y
X . X axis 102.64 27.87
LAT: 37.385 LONG: 117.133 Y axis 11.40 2.35
DEPTH, km: -0.07 +/- 0.3 ML: 2.5 . .
DMIN (km)=14.5 strike dip rake

Soln 1 101.40 87.85 —-27.90

The sort in the moinshook of a series
Pabroany 19877 Rones 1587 momt
1S kn north-nort t of "Scottys Junotion. Nev.
This ter. which hos minTaua
RMS travel tiss residual ot sea leve!
or shallower. vas deternined usi
eaodli‘lag v;loolf ug:l:: l_r's whi al
s=l. . rom a ¥o (<] - 20,
op{’v Interfooe at 15 ka bolm lave!
Is sent. balow which Vp = 5.5 ka/sec. .

Figure D9. A predominantly strike-slip focal mechanism solution for an earthquake of July 13, 1987,
20:10:15, northwest of Scottys Junction, Nevada.
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970818 11 48

P )
BUCKBOARD MESA T axis 140.11
DATEATIME: 870813 11 48 9.37 B axis 260.94
LAT: 37.012 LONG: 116.359 X axis 95.02
DEPTH, km: 8.88 +/— 0.4 M1 Y axis 4.98

5
COMPOSITE WITH 870814 4 11 58.10 strike
Replitude ratlo data for the First fooa) mech. Soln 1 94.98
Rugus ar

fearthquoks of ¢ 18, 1887. $8:11:59 UTQ): vy, 2 79.95
18 (SV/P) 2 Var 2" 271.51
Mbﬁ Theoretiocal Difference Station
8.4984 8.2638 0.207% LoP
1.2118 8.289% 8.5228
-9.0159 -8.1068 @.89e3 vCT
-0.8771 -8.8538 £.823 ... TN
2.838 -8.166% £.1782° 8N
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e-slip set of focal mechanism solutions for an earthquake of Au
southeast edge of the Timber Mountain Caldera, Nevada.

3.21 )
85.00
4.98
0.44
dip rake
89.66 —4.88
88.71 -—+4.83
15 17.50

gust 13, 1987,




53.78
34.39

PAPOOSE LAKE SE 10.00
DATE&TIME: 871002 11 11 55.21 axis )

LAT: 37.072 LONG: 115.753 ’é axis fgg'-';g 73’3?

DEPTH, km: 5.18 +/— 85 ML: 34 strike  dip  rake
DMIN (km)= 29.1 Soln 124875 80.15 —79.85

Becousa the diztonoa batween the
neorest station (GMR) and the eplosntsr
is 29 kn, the depth of Foous for this
earthquoke I8 very unoertain.

sub-hor lzontel dip of the southeost-
dlpplng nodal plone 18 t on the
correoTness of the depth estimate. ond.

nore generally. on of the veloolty
acdel. If the ter is correot. the fooal
aechonisa is wali-oonatrained. having sssentlially
no ol tarncte nodal plone moiuttons.

Figure D11. A peculiar pormal-slip focal mechanism solution for an earthquake of October 2, 1987,
11:11:55 UTC, at Yucca Flat, Nevada Test Site, in which one nodal plane is sub-horizontal when the
depth of focus is assumed to be about 5 km below sea level.
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P 268 62.01

. T axis 322.94 18.75

X ' PAPOOSE LAKE SE B axis 60.04 20.00
DATE&TIME: 871002 11 11 55.10 X oxa 50.0¢ 20.00

LAT: 37.074 LONG: 115.752
DEPTH, km: 11.00 +/— 2.7 ML: 3.4 ! 2xi3159.10 23.40

: strike dip rake
DMIN (km)=27.1 Soln 1249.10 66.60 —68.12

Var 2’ 251.15 67.50 -82.77
ALTERNATE HYPOCENTER «> ALTERNATE MECHANISH
For this Fixed-z solution. tha distonos betusen
the necres! stotion (GMR) ond the eploenter
- In 27 kn. Assun ing
: on Ll ka belov sea leval depth. more
oconventiona! nodol E"’“ solutions
ore Found. The RIS travel time residugl
for thia Il kn ter In 0.28 seo.,
ve 8.19 se0 for 5.18 ka shoun previously.

Figure D12. An alternate predominantly notrﬁa.l-slip focal mechanism solution for the same earth-
quake as in Figure D11, in which tue previously shallow-dipping nodal plane now dips at about 30
degrees, when the depth of focus is assumed to be 11 km below sea level.
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plunge

P axis 45.20 1.32

axis ,
DATE&TIID; 871028 17 25 8.57 g axis :1313?2 ;gg;
' ' X axis 269.08 9.51

LAT: 37.870 LONG: 116.132
DEPTH, km: 0.65 +/— 0.5 ML: 2.8
DMIN (km):-: 20.9

Y axis 1.00 11.40

strike dip rake
Soln 1 91.00 78.60 9.70

Var 2 88.70 77.30 15.80

The velooity mode! umed to obtain this
data set hos™a refrootor Interfocs at 12 ka

:ou ;oo lole. vp/n;:;n .(s?:ndcmgr
value for iainary sralnatlon

tu‘P;:r SGB aart .

afortl dapth for tteratfions ucs set
to z8-B.8 ka (ct sea level). The RHS trave!
tine residual for this solution 1 B.11
not the global ainimua.

Figure D13. A strike-slip focal mechanism for an earthquake of October 28, 1987, in the southwest
Reveille Range, Nevada, in which the depth of focus is assumed to be 0.65 km below sea level.
A velocity discontinuity at 12 km below sea level was used for ray tracing when computing this
preliminary hypocenter.
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873020 17 28
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e
fon)
~ azi plunge
P axis 40.01 0.04
REVEILLE PEAK T axis 309.82 65.02 3
DATE&TIME: 871028 17 25 8.75 B axis 130.03 24.98 3
LAT: 37.869 LONG: 116.131 X axis 242.89 39.83 v
DEPTH, km: 5.70 +/- 1.8 ML: 28 Y axis 17.10 39.90 N
strike dip rake 3
TthSgTo’l?;cm?lm'h;curc Frzt inad Soln 1 107.10 50.10 58.80
o cenier wos o Var 2 106.30 63.10 61.70
vaing o valesity model bor g S taes  Var 210470 54.60 20.80
balov sea lavel. The P velocity below the
15 kn Interfoce s 6.5 ka/eso.
! The Firat two stotions hove -8.2 ond -B.% seo
‘. P-orrival residuals for this solution,
3 Hinlmun source-stotlon disfonos = 28 ka.
Figure D14. An oblique reverse-slip focal n:zchanism solution for the same earthquake as in Figure
D13, in which the depth of focus is assumed to be 5.7 km below sea level. A velocity discontinuity
at 15 km below sea level (shifted from the 12 km discontinuity in the model used in Figure D13) was
used for ray tracing when computing this preliminary hypocenter.
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SPECTER RANGE NW
DATEATIME: 871210 2 35 17.19

LAT: 38.737 LONG: 118.188

DEPTH, km: 4.82 +/-
DMIN (km)= 7.4

0.8

Var 2' 286.00
Var 2" 283.00

plunge

871210 £ 3

23.70
8.02
65.46
12.12
21.00
dip rake
69.00 —13.00
68.00 34.00
45.00 0.00

Figure D15. A set of predominantly strike-slip focal mechanism solutions for an earthquake of
December 10, 1987, 2:35:17 UTC, in the Specter Range, southern Nevada Test Site.
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STRIPED HILLS
- DATEXTIME: 880114 5 168 33.45
LAT: 386.680 LONG: 1186.327
DEPTH, xm: 10.11 +/- 0.3 ML: 23
DMIN (km)=4.1
Composite with 880114 07:35
This oblique nornal-slip strike-sli
conposita mschanisa is oconstrained
the moinshook's first motions: other
sarthquakes® dato have beon Included beoouse

of thair consistency. rother than bg
neceusity to odd thaa For constrainY.

P axis 39.41
T axis 295.00
B axis 198.88
X axis 80.87
Y axis 325.50

strike
Soln 1 55.50
Var 2° 60.80
Var 2" 51.60

8.67
30.00
29.77
45.20

dip
44.80
41.40
52.50

rake
—-44.80
-40.90
-50.80

Figure D16. A composite oblique normal-slip set of focal mechanism solutions for a pair of earth-
quakes on January 14, 1988, in the Striped Hills, about 20 km south of Yucca Mountain, Nevada.
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DATE&TIME: 880128 18 17 21.68 axs 30000
LAT: 37.191 LONG: 116.743 X axis 820 00
DEPTH, km: 0.89 +/— 05 Ml 23 .
DMIN (km)=5.2 strike
Soln 1 230.00
Var 2 38.02

fooal mechonisa solutions for this

ter ore falrly wvell conatrained
vsing P-uave polorities clons. Note. the
dashed-1ine solutton [Vor 2°) has o shallow
dipping nodal plone (dip = 16 wos)

provid on sxocaple of the poes bil ity
of ”ll::?o slip on o detochment f‘oult.g

Figure D17. Predominantly normal-slip focal mechanism solutions for an earthquake of January 26,
1988, 18:17:22 UTC, in the Oasis Valley, Nevada (Thirsty Canyon NW quadrangle), one of which

has a shallow-dipping nodal plane.
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- YUCCA FLAT

DATEXTIME: 880207 18 47 41.87

LAT: 37.058 LONG: 116.080

DEPTH, km: -0.21 +/— 0.8 ML: 2.0
DMIN (km)= 13.7

This ultra-shallow rxoomtw with
sploenter about one weat of the
wrfoce traos of Yucoo let hon
wa!l-oonstrained nodal p

From P-uvave polarl?lu.

The RIS travel time residual

for this enter i B.1% seconds.
uun? the sYandard SGBSN valooit
nodeY. The neorest-in-tisa nuoisar
device tast ot Yuoos Flot Is WACD,
Decenber 1. 1887. 16:3@ UTC.

strike
80.70
ar 2 75.70
ar 2 B85.70

plunge
33.87
18.73
49.97
9.61
28.40
dip rake
51.60 -12.30
51.60 -12.30
51.60 -12.30

Figure D18. Set of strike-slip focal mechanism solutions for an earthquake on February 7, 1988
16:47:42 UTC at Yucca Flat, Nevada Test Site, in which the depth of focus is assumed o be 0.21

km above sea level.
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azi plunge
P axis 230.02 44.78

T axis 59.98 44.78

YUCCA FLAT i
: B axis 325.00 5.00
DATEXTIME: 880207 18 47 42.21 X axis 55.00 0.00

DEPTH, kan: 5.03 +/- 2.4 ML: 2.0 strike dip
DMIN (km)= 13.3 trik
(lcm) Soln 1 235.C0 5.00
Var 2' 240.00 5.00
ALTERNATE HYPOCENTER => ALTERNATE MECHANISH
This five-kn below sac levei hypooenter. with
sploeniar noor the surfooces trooe of Yuocs Foult.
has weli-oonatrained nodal planes
From P-vave polarities. with o polority
srror at station KRNA. diatance 81 ka.
trovel tine residuci

For this hypooenter s 8.28 seconds.
with poorer Fit ot both the necrest etatlion.
CPX. ond the nearest statlion uith a scaled S
?rh:lvul.lEP!ld. Houovor: u::a:;o":.h:. Ibnlgotlmér

noda ones how (N0 tbilit
sslsnio olep on o detachment -.rfoP:: Y

Figure D19. Alternate focal mechanism solutions for the same earthquake as in Figure D18, in which
one set of nodal planes dips sub-horizontally. For these solutions, the depth of focus is assumed to

be 5.03 km below sea level.
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plunge

axis 84.47 64.52
axis 277.33 24.92

axis 185.01 4.98 —
axis 288.45 69.43

Y axis 93.20 19.90 ]

strike dip rake !

Soln 1183.20 70.10 -95.30 3

DATEATIME: 880528 3 56 49.62
LAT: 38.997 LONG: 117.709
DEPTH, km: 7.00 +/— 1.7 M. 4.2

p
DRY MTN z
X

This solution ocssunes o refroctor ot

IS km below seo-lavel. with veloo of
ocepresaional wvaves = 8.85 ka/sec bensath !
the lo bo\ndaq‘;. Rlso. o refractor :
ot 28 g:‘bolou wvhioch alpha = 7.3 ka/sec.

The 15 ka refrootor uos nesded to separate
the dilatationa from the compressions.

Figure D20. Normal-slip focal rechanism solutions for an earthquake of May 26, 1988, 3:56:50 UTC,
in the Fish Lake Valley, California (Dry Mountain quadrangle).
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azi plunge
P axis 341.68 64.54
T

AMMONIA TANKS axis 242.08 4.53

DATE&TIME: 8806815 68 23 40.25 B axis 149.97 25'_00

DEPTH, kan: 0.12 +/- 0.3 ML: 1.8 Y axis 268.70 43.97

s-lrln STI on oo:d;"‘o :von:.hovlng strike dip rake
v ona rar nolione. Soln 1 358.70 4G.03 -—-54.04
oo Ao+ LN o+ T Soln 2310.00 35.00 -90.00

The shal lou-foous phenomsenon remaina when
oll stotionas having spicentral distonce
greater than B8 ka ore not used.

Figure D21. Oblique normal-slip and predominantly normal-slip focal mechanism solutions for an
earthquake of June 15, 1988, 6:23:40 UTC, at Silent Canyon Caldera, Nevada Test Site. For this
earthquake, all SGBSN stations recorded dilatational P-wave first motions, as if the source were an
implosion, a possibility which cannot be ruled out by seismic network data. A Pahute Mesa nuclear
device test was detonated on June 2, 1988, about 10 km from the epicenter.
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THIRSTY CANYON SW

DATE&TIME: 880702 10 40 13.88

LAT: 37.105 LONG: 116.733

DEPTH, km: 1.72 +/— 0.2 ML 2.2

Using Hoffmann Yucca Ha.n?oln
velodity acdel - improves the RMS
travel 3:... error For this quok.

vhen gomporec to stnd. SGB mode

Figure D22. Strike-slip focal mechanism solutions for an Oasis Valley earthquake on July
10:40:14 UTC, located using the velocity model shown in Figure F1(b). The source-to-station rays

shown in this figure come from that hypocenter.
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Figure D23. Predominantly normal-slip focal mechanism solutions for a magnitude 4.4 carthquake
in the Owens Valley, California, possibly on the Independence Fault, on July 5, 1988, 18:18:48
UTC (Bxed-depth hypocenter 6 km below sea level). Additional first motions and arrival times
were provided by the Southern California Seismic Network (Pasadena) and by the seismographic

laboratory of the University of Nevada (Reno).
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Figure D24. Oblique strike-slip focal mechanism solutions for a composite Timber Mountain Caldera
earthquake series on July 3 and July 24, 1988.
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Figure D25. Oblique normal-slip focal mechanism solutions for a southwest Reveille Range, Nevada,
earthquake of August 30, 1988, 2:30:33 UTC, in which the hypocenter was derived using a velocity
model having higher-than-usual velocities for rock at shallow depths.
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Figure D26. Oblique ncrmal-slip focal mechanism solutions for a My = 3.1 earthquake at Cactus
Flat, Nevada (Mellan quadrangle) on October 28, 1988, 20:02:50 UTC. That earthquake was the

mainshock of a series that lasted neatly one month.
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Figure D27. Oblique strike-slip & normal-slip focal mechanism solutions for one of the largest
aftershocks in the Cactus Flat, Nevada series on October 29, 1988, 6:37:18 UTC.
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DATEXTIME: 881118 20 32 24.74

LAT:

DEPTH. km: 11.25 +/~ 0.4 ML 2.1
DMIN (kan)=8.2

Figure D28.
short-lived series of microearthquakes at a northwest boundary of Yucca Mountain, Nevada (Bare
Mountain quadrangle) on November 18, 1988, 20:32:25 UTC. To provide additional constraint on the
focal mechanisms, SV/P, amplitude ratios were included from a foreshock (the mainshock clipped
nearby station seismograms).
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Predominantly strike-slip focal mechanism solutions for the My = 2.1 mainshock of a
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VALLEY
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Figure D29. Strike-slip focal mechanism solutions for a M, = 3.5 earthquake in the southern flank
of Gass Peak, Nevada, about 10 miles north of Las Vegas. This earthquake caused slight damage
at Las Vegas, Nevada (at least one instance of cracked windows). Focal mechanism solutions are
derived from a fixed-depth hypocenter at 4 km below sea level, a minimum RMS-hypocenter.
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Figure D30. Alternate, strike-slip focal mechanism solutions for the same earthquake as in Fig-
ure D29. Focal mechanism sclutions are derived from a fixed-depth hypocenter at sea level, not a
minimum RMS-hypocenter. The uncertainty or range in plausible strike of the nodal planes at-
tains its maximum when computing focal mechanisms from this shallow-focus hypocenter. Initial P
waves from this earthquake at all SGBSN stations except SHRG, the nearest station to the epi-
center, display parabolic starts, characteristic of refracted arrivals, suggesting a very shallow source,

notwithstanding RMS.
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Figure D31. Normal-slip focal machanism solution for a Silent Canyon Caldera, Nevada Test Site,
earthquake on January 31, 1989, 16:07:17 UTC. The consistently dilatational first motions from
SGBSN stations for this earthquake suggest that it may be an implosion rather than the double-
couple event shown in this figure. The nearest-in-time nuclear device test in the vicinity was the
December 10, 1988, detonation of “Misty Echo* at Rainier Mesa.
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Figure D32. Oblique normal-slip focal mechanism solution for a series of Timber Mountain, Nevada
Test Site, earthquakes on March 5 and March 6, 1989. The polarity inconsistencies may come from
slight variations in the source parameters for the component earthquakes whose data are composited
here. :
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UBEHEBE CRATER

DATE&TIME: 890412 20 24 55.05

LAT: 37.214 LONG: 117.295

DEPTH, km: 7.91 +/- 0.4 ML 3.0
DMIN (km)=10.2

Thia hfooonf.r In derived From o
SGB vaToolity mode! having interfaces
ond ?hru ka belou sea level.

os uswal. and on Interfooe at 1S ka
belov sea level. below whioch vp=6.5 ka/seo.
For thia enter. the ronge of
focal Isna conaistent Gith all
P-wave polorities Is narrou. and Includes
o 28 vest-dipping nodal plone on uhich
prov dea shothon axonple’ A !

1 anod [ - s lbllf
of seisaloally detectobia slip onpon d.ioohgonf
surfooe. this one in the Gropevine Mountaine,

strike
Soln 1 22.30
Var 2 28.30
Var 2" 180.00

19.92
4.99
84.54
24.80
dip rake
65.10 -84.50
75.10 —-B4.80
20.00 —90.00

Figure D33. Normal-slip focal mechanism solutions for a Gold Mountain, Nevada (Ubehebe Crater
quadrangle) earthquake of April 12, 1989, 20:24:55 UTC. Some of the west-dipping nodal planes have
20+ degree dip, but the depth of focus is probably too great to allow the selection of the west-dipping

nodal plane as the fault plane due to high confining stress.
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Figure D34. Peculiar reverse-slip or strike-slip focal mechanism solutions for a M = 3.6 earthquake
in the Pahranagat Shear Zone, Nevada (Alamo SE quadrangle), having one sub-horizontal nodal
plane. Constraint on the set of focal mechanisms consistent with first-motion data is increased by
the inclusion of the data from ARUT, a station operated by the University of Utah Seismographic
Laboratory. These solutions assumes a hypocenter depth 3.2 km below sea level. If the modeling
assumptions are correct, this is another candidate for seismically active detachment faulting.
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Figure D35. Oblique reverse-slp focai mechanism solutions for the same Pahranagat Shear Zone
earthqucke as discussed in Figure D33, where the hypocenter is now fixed at a depth of seven km
below sea level. The arrival time data do not provide an well-constrained estimate of the hypocentral

depth for this earthquake.
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Figure D36. Oblique normzl-slip or strike-skip focal mechanism solutions for an earthquake ut Little
Skull Mountain, Nevacda Test Site, on July 21, 1989, 23:01:40 UTC.
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Figure D37. Predominantly normal-slip focal mechanism solutions for a Mt. Dunfee, Nevada (Scottys
Junction SW quadrangle) ezrthquake on August 28, 1989, constrained by SV/P, amplitude ratios
as well as P-wave first motions.
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Appendix E contains a list of SGBSN station names, coordinates, and other descriptive infor-
mation. Instrument codes refer to the seismometer, amplifier/VCO, and discriminator packages
for each station. For the current network, codes 1 through 7 are valid. Any other codes are for
systems having unknown frequency response, which are no longer operating in the SGBSN. The
following table shows the major components comprising the seven current seismographic systems.

Table E1. Major components in seismograpliic systems comprising the SGBSN in the period 1987
through 1989. All seismometers have natural frequency, f, = 1.0 Hz. The (analog) output of the

~ Appendix E

Station codes, locations, and instrumentation

discriminators is digitized on a PDP 11/34 computer, with sampling rate = 104.167 sps/channel).

KIND SEISMOMETER Motion Amplifier/VCO Discriminator
1 Mark L4C vertical Tricom 649 Tricom 642
2 Teledyne S13 vertical Tricom 649 Tricom 642
3 Teledyne S13 vert., horiz. Teledyne Geotech 42.50 Teledyne 4612
4 Mark L4C vertical Teledy ae Geotech 42.50 Tricom 642
5 Mark L4C horizontal Teledyne Geotech 42.50 Teledyne 4612
6 Teledyn~ S13 vertical Teledyne Geotech 42.50 Tricom 642
7 Ranger RR-1 vertical Teledyne Geotech 42.50 Teledyne 4612

Figure E1 shows the amplification curves (theoretical frequency response) for typical vertical-
comyponent (KIND=3) and horizontal-component (KIND=5) stations on Yucca Mountain, Nevada,
with data telemetered to a PDP 11/34 computer in Golden, Colorado, that has 12-bit A-to-D

converters with digital gain, 2048 counts per 5 volts input.
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Yucca Mountain Seismographs
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Figure E1. Upper curve, magnification (displacement response) for a typical seismcgraphic system
on Yucca Mountain, Nevada, with a vertical-component Teledyne-Geotech S13 seismometer and as-
sociated electronics (type = 3, amplifier gain = 84 dB), and digital-computer recording. Lower curve
{dashed), magnification for north-south and east-west component seismographic systems on Yucca !
Mountain, Nevada, witn horizontal-component Mark L4C seismometers and associated electronics 3
{type = 5, amplifier gain = 60 dB), and digital-computer recording.
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STATION

Amargosa, Col.

Angels Peak, Nev.

Angels Peck, Nev.

Big Butte, Nev.

Belted Range, Nev.

Black Mountain, Nev.

Black Mountcin, Nev.

Bore Mountain, Nev.

Calico Hills, Nev.

Calico Hills, Nev.
CP-1, Nev,
CP-1, Nev.
CP-1, Nev.

Coctus Peak, Nev.

STATION INFORMATION

PERIOCD OF OPERATION
(YR/NO/DA-YR/MO/DA)
78/87/24~present

75/06/15-81/03/21
81/03/21-83/08/04

83/08/05-88/08/10
88/088/11-present

79/01/23-presant
78/65/30~present
80/02/26-83/C4/01
83/04/01~-present
78/11/28-81/04/08

Be/02/06-81/11/18
81/11/18-present

Bo/@2/06-81/11/18

77/—/—80/03/01¢
80/08/05-90/08/29

90,/08/29-91/81/15
91/01/15—-present

79/04/24~present

Delomar Mountaina, Nev. 78/06/68~present

Eldorado Mtns., Nev.

Echo Peok, Nev.

Echo Peak, Nev.

88/08/11-present

75/09/02-80/04/2S
80/04/25-90/09/26
90/09/26-present

84/08/06-86/01/28
B6,01/29-90/09/28
90/09/2(~present

East Pohranogat Rng, Nv 79/01/23-present

Funeral Mountains, Col. 78/11/28-present

- SOUTHERN GREAT BASIN SEISMOGRAPHIC NETWORK

LAT I TUDE

(DEG MINUTES)

36
38

36

37
37
37
37
36
36

36
36
J6
38
37
37
35
37
37
37
37
37
36

23.85 N

19.

19.

2.
28.
17.
17.
45,

51

51

55.
85.
85.
39.
36.
55,
12.
13.
12.
13.
10.
J8.

17

19

24
98
02
50
76

.82

94
73
73
37
35
31
84
57
84
57
12

27

N

r £ T T T Z

.82 N

z

LONG | TUDE

(OEG MINUTES)

116
115

115

116
116
116
118
116

116

16
116
116
116
116
114
114
118
116
116
116

115

116

28.56 W
J4.48 W

35.25 w

13.78
07.4%
38.74
38.41
37.52
18.97

% % X X X

18.97

03.26

03.53 W
03.53 w
L]

4 59

44.27 W
45.33 W
19.43 W
20.08 W
19.43 W
20.08 W
11,23 %
47.00 W

ELEVATION
(METERS)
690
2680

20600

1730

2191
2049

920
1353

1055
1258
1368
1388
1868
1730

848
2260
2408
2260
2408
1308
1025

SEISMOMETER
MOOEL/COMP .
L-4C

5-13
L-4C

L—4C
L-4C

L-4C
L—4C
L-4C
L-4C
L-4C
L=1=30S (vert.)
L-4C

L-1-30S horzntl

NGC-21
L-4C

L-4C
L-4C

L-4C

L-4C

Ronger SS~1
$~13

L=4C

L—4C

L-4C horizontal
t—4C horizontal
L-4C horizontal
L-4C

L-4C

CAIN
(08)
84

84
84

84
84

84
84
84
84
84

%0
B4

108

?
84

84
84

a4
84
84
84
84
84
78
6o
60
84

84
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GLR
G
G
GR
GMRH
GWN
Gwy
owy
HCR
JON
JONH
KRN
KRNA
LCH
Lop
LSM
LsM
LSWN
LSWN
LSWN
LSWN
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EESESEE

Groom Loke Road, Nev.
Gold Mountain, Nev.
Gold Mountoin, Nev.
Groom Range, Nev.
Groom Ronge, Nev.

Grapevine, Cal.

Greenwater Volley, Cal.

Gresnwater VYalley, Cal.

Hot Creek Ronge, Nev.
Johnnis, Nev.
Johnnlse, Nev.

Kawich Range, Nev.

Kowlich Range, Nev.

Last Chonge Ronge, Cal.

Lookout Peak, Nev.

Little Skull Mt., Nev.

Little Skull Mt., Nev.

Little Skuil Mt., Nev.

Marbie Canyon, Cal.

Mercury, Nev,

Magruder Wountain, Nev.

Mount Irish, Nev.
Montezuma Peak, Nev.
Nava Mountaln, Nev,

75/11/20-present
79/07/13-present
84/07/30-prasgent
79/01/23-present
84/09/09-present
78/11/28-present
78/07/24-88/02/16
88/04/01—present
81/07/21~present
78/07/24—present
84/06/22-present
79/05/30-88/04/22
80/84/23-present
79/07/13-present
79/01/23-present

79/12/13-84/07/20
84/07/20-present

84/07/17-85/07/02
85/07/02-868/01-28
86/01/28-88/06/24
86/06/24-present
84/07/17-85/07/82
85/087/02-88/01-28
86/01/28-86/06/24
86/C6/24~present
79/81/23-present
86/03/87-present
79/07/13-present

79/08/68-present

-79/07/13-present

78/11/28-83/11/81
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horizontal

horizontal
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horlzontal
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g ¥ 20 0 | » ) 0 8
Hoonitiee
] NOP  Nopoh Ronge, Cal. 78/07/24-01/04/25 36 07.63 N 116 €9.26 W 911 L—C 84 1.
H:",,H"H NOP 88/04/25-present . S~13 84 2 o
Homniiin NPN North Pohroc Rg, Nev. 79/086/08~present 37 39.12 N 1?4 56.21 w 1688 L=4C '.34 1
(i PAN Ponomint Range, Cat. 88/04/01~-present 36 23.59 N 117 e6.e5 W 1890 L=4C 84 4
;':E;;EE:?“ PANH Panomint Range., Cal. 88/04/81-presant 36 23.59 N 117 6.5 w 1690 L—4C horizontal 78 S
o, PGE Panonint Range, Col.  78/11/28-88/02/13 3620.93 N 117 03.95 W 1850 L—4C 84 4
O PGEH  Ponomint Ronge, Cal.  B84/10/11-88/02/13 36 20.93 N 117 03.95 W 1850 L—4C horizontal 78 3
*EESE.".' PPK Pipsr Mountain, Cal.  79/87/13-present 37 25.51 N 117 5442 W 1851 L-4C 84 1 e
'::I_:' PRN Pahroc Range, Nev. 72/01/21-80/05/19 37 24,40 N 115 03,05 W 1402 NGC-21 ? 8 o
|__|"| . PRN 80/06/19-present S~13 84 8 o
PRNH Pahroc Ronge, Nev. B4/08/268—present 37 24,40 N 115 03.05 W 1402 L-4C horizontol 78 S o
Qocs Queen City Summit, Nev. 79/06/88—present 37 45.39 N 115 56.58 w 1914 L—-4C 84 1 »
QSM Queen of Sheba Mine, Co 78/11/2B-present 35 57.35 N 116 52.05 w 450 L-4C 84 ‘ 1 o
SOH Strioed Hills, Nev. 78/07/24-present 38 38.72 N 116 20.38 w 1058 L-4C 34 1 o
SGV South Grapevine Mts, Ca 78/11/28-81/06/15 36 58.92 N 117 82.11 w 1550 t—4C 84 1 o
SGvV 81/06/15~-82/06/18 5~13 84 2 .
S sev 82/06/15-preaent L—4C 84 1
= SHRG Sheep Range, Nev. 79/05/22-present 36 30.33 N - 115 09.61 w 15908 L-4C 84 1 o
SPRG Spotted Range, Nev. 79/05/2B-preasent 36 41,64 N 115 48.73 » 1191 L-4C 84 1 »
SRG Seomon Range, Nev. 79/06/08-present 37 52.93 N 115 04,15 w 16408 L-4C 84 1 o
sSSP Shoshone Peak, Nev. 73/10/10-80/05/25 36 55.53 N 116 13.26 W 2021 NGC~-21 ? 8
SSP 80/05/27-present L-4C 84 1
SYP Siliver Peak Range, Nev. 79/07/13—-present 37 42.89 N 117 48,20 w 2595 L-4C 84
TCN Thirsty Canyon, Nev. 84/11/02—present 37 e8.80 N 116 43.52 w 1469 L-4C 84 1 o
TMBR Timber Mt., Nev. 82/02/19-87/05/05 37 €2.11 N 116 23. 21 w 1754 L-4C 84 1 o
TWMBR 87/05/05~nresent 513 84 6 o
WO Tin Mountain, Cal. 78/11/28-present 36 48.29 N 117 24.30 w 2113 L-4C 84 |
TPU Tenpiute Mountain, Nuv., 79/06/08-present 37 36.27 N 115 395.86 W 1910 L-4C 84 1 .
wCT Wildcot Mountain, Nev. 81/04/08-88/01/05 36 47.79 N 116 37.62 W 930 L—-4C 84 1 o
wCT 88/01/05-88/03/11 L-4C 66 1 o
wcY 88/03/11-present L-4C 84 1 o
WRN Worthington Mts., Nev. 79/06/08-present 37 58.89 N 115 35.58 w 1725 L-4C 84 | ]
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4.0
Mool YMT1  Yucca Mountoin, Nev.  B1/83/@5-present 36 51.22 N 116 31.86 W 1006 s-13 84 3 .
Jitne
'Imvm"w . YMT2 Yucco Mountain, Nev, 81/03/05~present 36 47,14 N 116 29.22 w 1006 S~13 84 J o
L
. YMT3  Yucca Mountoin, Nev. 81/03/05-present 36 47.21 N 116 24,75 W 1860 S-13 84 3 .
W YMT4  Yucco Mountoin, Nev.  B1/04/01-81/18/13 3f 50.99 N 116 27.18 W 1248 13 84 3 .
ol - YMT4 81/18/13-83/07/01 s-13 72 3
oy YMT4 83/07/02-present S~13 84 3 .
HRUNW
r”nmm ' YM4N Yucca Mountain, Nev. 84/05/29—85/05/23 36 58.99 N 116 27.18 W 1248 L-4C horizontal 78 5 o
- YM4S B85/05/24-86/01/28 L—4C horizontal 72 S o
WmHmJ NYM4 86/01/28-present L-4C horlzontal 69 5 o
YMAE Yucco Mountoin, Nev. 84/06/29-85/05/23 36 56.99 N 116 27.18 W 1248 L-4C horizonto! 78 S5 o
YMAW 85/05/24-86/01/28 L-4C horlzontal 72 S o
EYM4 86/01/28-present L-4C horlzontal 60 S o
YNTS Yucco Mountain, Nev, 81/04/01-81/10/13 36 $3.91 N 116 27.25 W 1355 S~13 84 J e
™15 81/10/13-83/87/02(7) $~13 72 3 o
YMTS 83/07/02-present S-13 84 3 .
YMT6 Yucca Mountoin, Nev. B1/04/01-81/10/13 36 51.36 N 116 24,02 W 1090 S-13 78 J .
YMTS 81/10/13-83/07/02(7) S-13 86 3
YMTE 83/07/02-present S-13 84 3 e
2; NOTES: All instruments are vertical-componenl uniess otherwise noted. If one
%] horizontal-component instrument exists at o site, it hos north-south

polarity; if two horizontals exist ot a site, they have north—south ana
eost-west polarities, rasp. The polarity |9 suggested by the station nome.
A e in the final column indicates satellite—determined stotion coordinotes.
Elevations of stotions with es in the final column were obtoined using
altimeters colibroted against necrest USGS bYenchmark. Locations are
preliminary.
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Appendix F

Input parameters to HYPOT1

HYPOT71.FOR, version 1.001, was baselined for use by the Yucca Mountain Project, with CID
YMP-USGS/GDD0001.02, on October 22, 1990. This version of HYPO71 requires a minimum
of three input files, (1), a header file, containing crustal velocity information, weighting scheme
information, iteration-controlling parameters, and 1/O-controlling parameters, (2), a station file,
containing most of the information shown in Appendix E, above, and (3), a phase file, containing
P and S phase arrival times and information for determining earthquake magnitude. The data of
item (1) are presented in Appendix E, and will not be repeated here. The data of item (3) are too
bulky for inclusion in this report, but are available on request.

One of two header files is used, depending on the source zone. For most earthquakes occurring

“in the SGB, the file nvhead.dat, having the velocity model shown in Figure F1 (a) is input. For

earthquakes occurring in the immediate vicinity of Yucca Mountain, the file nvhead.ymt, having
the velocity model shown in Figure F1 (b), is input. Copies of these two files are shown on the
next page. For meanings of the “Control Card” parameters, *he reader should consult Lee and

Lahr {1975).
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The below lines ore o 1isting of nvheod.daot, used o3 on input file to HYPO7I,

HEAD
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST{10
RESET TEST(11

RESET TEST(12
RESET TEST(13
RESET TEST(14
RESET TEST(15
RESET TEST!

RESET TEST{17}

©.5500
20,0000
©.5009
0.0500
5.0000
1.0000
-1.27600
1.66600
0.00227
100.0000
12.0000
0.50e00
1.0000
-2.0300
o.o0ee
2.832
- -1.768

OONAREGUN -

Imox § of lterations/solution

.380€0000E+21
.59000000E4+01
.61500000E+01
.65000000E+01
.692000000E+01

.00000000E+00
. 10000080E+0!
. 30000000E+0!
. 15000000£+02
.24000000E+02

. 32000000E+02
.00000000E+00
0 1 1113

. 78000000401
.20000000E+00

7. 1@. 220. 1.71 3 @ 0.00

e 0.00

The below Iines ore o 1isting of nvhead.ymt, used a3 on input file to HYPOZ71L.

HEAD
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST(
RESET TEST
RESET TEST
RESET TEST
RESET TEST(10
RESET TEST(11
RESET TEST(12
RESET TEST(13
RESET TEST(14
RESET TEST(1S
RESET TEST(16
RESET TEST(17

9.1000
30.0000
2.5000
o.e500
3.0000
1.0000
-1.276080
1.56600
0.00227
100.0000
8.00980
2.5000
1.0008
-1.2000
9.0000
0.852
- -1.766

WRANC IEUN -

S N

. 32000800E+01
.46000000E+01
.57000000E+01
.52000000EH. |
.65000000E+01
.75000000E+01
.00000200E400

.00000000E+00
. 05000000£+01
.250.0000€+401
. 49000000E4+01
. 15000000E402
. 32000000E+02
. 90000000E+00

7. 5. se. 1.7 3 ] T o 0.0 © 0.e@

In this file, o slightly different weighting scheme with respect to

distance is invoked than In nvhead.dat, cbove. In the former file, weights
toper from 1. to ©. in o |linear monner for epicentrol distonces between

10 and 220 km. In the lotter flle, weigiits taoper from 1. to ©. for distonces

between 5 and 90 km.
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Figure F1. (a) Primary (P) and secondary (S) wave velocities as a function of depth (0.0 = Sea level)
for the standard model used to locate southern Great Basin earthquakes. Ths interface at 15 km is
optional. (b} P and S wave velocities as a function of depth for the Yucca Mountain region, being
an idealization of the model proposed by Hoffman &nd Mooney (1984).
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