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ABSTRACT

Earthquake data for the calendar year 1980 are presented for earthquakes
occurring within and adjacent to the southern Nevada seismograph network.
Locations, magnitudes, and selected focal mechanisms for these events and
events from prior years of network operation are presented and discussed in
relation to the geologic framework of the region. The principal results are
that (1) earthquakes concentrate in fault zones having a northeast
orientation, (2) fault zones having a northwest orientation are quiescent or
nearly so, and (3) no earthquakes have been detected closer than 12 km to the
Yucca Mountain nuclear waste repository study area.



Southern Great Basin Seismological Data
Report for 1980 and Preliminary Data Analysis

INTRODUCTION

Seismological studies of the Southern Great Basin region are being
conducted to assess the seismic and tectonic suitability of the Nevada Test
Site (NTS) region for a nuclear waste depository. The project goals are to
study the seismicity of the region and determine the seismic hazard to the
facility. Because of the scarcity and inconsistent deployment of seismograph
stations in this area in the past, few data have been available previously
about the level of seismicity and its relation to faults. Farthermore,
because of the extensive alluvium cover in the Basin and Range, many important
faults are partially or completely hidden and difficult to evaluate
geologically. Detailed seismic studies are required to help define seismic
source zones that will be relevant to the assessment of the seismic hazard,
particularly the hazard to the temporary support facilities of the
repository. Although delineation of currently active fault zones does not
assure that activity in the future will not shift to presently inactive zones,
it is possible that by combining current earthquake patterns with the record
of Quaternary faulting some prediction can be made of future tectonism.

In 1979 a 47—stationl/ seismic network (fig. 1) was installed within a
160-km radius of NTS to locate and study earthquakes. This network covers the
tectonic features of greatest significance (fig. 2) relative to seismic hazard
assessment at NTS, including (1) Fish Lake Valley-Death Valley~Furnace Creek
fault zones, (2) the apparent east-west belt of seismicity, and (3) the NTS
"paleoseismic zone."” Also shown on figure 2 are other major tectonic features
that may or may not be vital in seismic hazard assessment at NTS, but may be
important to an understanding of regional tectonics. The regional extent of
this network is necessary for tectonic studies and to provide seismological
data in the event a site might be chosen off NTS.

This report presents data relating to earthquakes recorded within the
network during calender year 1980. Epicenters of well located earthquakes
from the entire monitoring period (August 1978 to December 1980) are also
shown in some figures. Preliminary phase readings, locations, and magnitudes
of the 1980 earthquakes are given, and some tentative interpretations of
activity recorded during this and earlier periods are discussed. Statistical
distribution of location errors, hypocenter depths, and the relation of
epicenters to the proposed Yucca Mountain site are presented, and a brief
discussion of focal mechanisms, and the association between some selected
seismic activity and mapped faults is included.

ACKNOWLEDGMENTS

Field work to maintain the network of seismic stations in the Southern
Great Basin is conducted under contract by W. J. Johnson and D. Morgan of the
Stanwick Corporation. Electronic maintenance and repair of the telemetry and
recording system are performed by D. E. Overturf and W. T. Bice. Supplemental

1
_/Data are also received from preexisting stations at Tonopah and Nelson,
Nevada, and Leeds, Utah (about 20 miles northeast of St. George, Utah).
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data were used in this report from stations operated by Sandia Laboratories
and the University of Nevada. The Sandia stations at Nelson, Nevada, and
Leeds, Utah (NEL and LEE), were operated by personnel at the NTS. The
University of Nevada station at Tonopah, Nevada (TNP), is operated by
personnel from the University of Nevada Seismological Laboratory at Reno,
Nevada.

Financial support of the Southern Great Basin seismicity study is
provided by the U.S. Department of Energy's Nevada nuclear waste isolation
program.

We acknowledge the assistance of Jean DeWoody, whose drafting work and
film reading were essential to the completion of the report.

INSTRUMENTATION

The network is composed of short—period vertical component seismometers
(Mark Products L-4C and Geotech S-13) having a 1 Hz natural frequency.
Seismometer outputs are amplified and frequency modulated by a Tricom model
642 amp~-VCO having a dynamic range of 42 db and relayed by a Repco 810-038
transmitter to a central data collection point from which the data are sent by
telephone data channel to Golden, Colorado. Power at each station is supplied
by a solar panel (Spectrolab LEC 12V-1.5A) with battery backup. Demodulation
of the FM signals is accomplished by Tricom model 643 discriminators whose
output serves as input to Develocorder film recorders. A common time base
(WWVB) is also recorded on each film. Three film recorders are required to
accommodate the data from the network. The magnification of this system is
shown on figure 3, where the curves correspond to the type of seismometer
employed. At about 15 Hz the response peak is produced by the roll-off in
response of the Develocorder galvanometers. From 15 Hz to 30 Hz the response
decreases at 6 db/octave, and above 30 Hz the response decreases at 18
db/octave. These response curves are drawn for a nominal amplifier gain
setting of 48 db. The actual operating gains and seismometer types at each
station are given in appendix A. The gains are normally 84 to 108 db
depending on the background noise at each site.

Two sets of 3—component seismometers are also operated at the surface and
subsurface of drill hole UE25a-3 (Stations CDH-~1, CDH-5). The downhole
seismometer is at 1055 m elevation and the surface instrument is at 1387 m.
These seilismometers are Mark Product L-1-3DS with a 4.5 Hz natural frequency.
Data from one horizontal and one vertical seismometer are recorded
continuously with the network data. The six uphole and downhole components
have been intermittently recorded on magnetic tape as part of an experiment to
study the differences between surface and subsurface ground motion.

Station calibrations are conducted irregularly at present, but average
every 3 months. The calibration procedure is conducted in two steps. First,
the electronics are checked separately by connecting an oscillator of known
voltage across the amplifier input and comparing this voltage with the output
of the discriminator in Golden. The input and output voltage should be equal,
and adjustments are performed as necessary to maintain proper voltage
levels. 1In the second step, a pulse of known voltage and sign is applied
across the seismometer calibration coils. This procedure permits a check of
station polarity and, in principle, permits an absolute system calibration; at
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present, however, only station polarities and relative changes in station
magnification are checked. Records of station visits and services performed
are kept in Golden and Las Vegas.

MAGNITUDE DETERMINATION

Table 1 shows a comparison of magnitudes determined from the coda
duration using the equation of Lee and others (1972) (see appendix B, this
report) with Richter magnitudes reported by the University of California at
Berkeley, California Institute of Technology at Pasadena and the U.S.
Geological Survey. This comparison was possible for earthquakes in the
magnitude 3 to 4 range and shows that duration magnitude is adequate for
events of this size. In the future this comparison will be conducted at lower
magnitude ranges by computing Richter magnitude from the network earthquake
amplitudes.

EARTHQUAKE DATA AND ANALYSIS

Earthquakes in this study were located using the HYPO71 computer program
(Lee and Lahr, 1975) with program parameters and crustal model as given in
appendix B. Both P- and S-wave phase readings were employed when an improved
epicentral solution resulted. The P/S velocity ratio of 1.75 used is supported
by other data from this region. During the monitoring period, 762 earthquakes
were located, and of these, 356 occurred during 1980 (appendix C). The
magnitudes of the events range from 0 to 4.0, and the depths of well-located
earthquakes range from surface focus to 15-20 km (fig. 4). More than half of
the earthquakes have standard errors in the horizontal location of less than
1.0 km (fig. 5), and the same proportion have a standard error in the depth of
less than 2.5 km (fig. 6). The overall quality (Q) of the earthquake
locations, as defined in appendix D, is as follows:

Q Number Percent
A 5 1.4
B 89 25.0
C 212 59.6
D 50 14.0
TOTAL 356 100.0

Improvement in the accuracy of locations is expected as the quality of data
becomes sufficient to perform simultaneous velocity inversion or station
corrections and earthquake locations.

Recent seismicity located by this network in the Southern Great Basin is
depicted on figures 7-10. Several important features of the recent seismicity
are apparent (figs. 7, 8). First, certain areas of the NTS are the principal
sources of earthquake activity within the network. These areas include Pahute
Mesa, Yucca Flat, the Frenchman Flat area between Massachusetts Mountain and
Ranger Mountain, Jackass Flats, and the Rock Valley area (fig. 1). Second,
outside of the NTS area seismicity is presently more diffuse, with the
exception of a swarm of several hundred earthquakes that occurred from July to
December 1979 near the Pahranagat shear zone about 80 km east of NTS (fig.

9) Third, there are zones of relative quiescence in various parts of the NTS
region; included in these relatively quiet areas are Yucca Mountain, Timber
Mountain Caldera, parts of the Furnace Creek and Death Valley fault zones, the
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Spring Mountains, the Las Vegas Valley zone, most of the Desert Game Range,
and the Cactus Range area southeast of Tonopah. A large area of roughly 6000
km? that is bounded by stations RVE, BLT, GMR, MTI, SRG, and WRN is relatively
quiescent it contained about 6-7 earthquakes during the monitoring period. A
large area between Goldfield and Tonopah appears to be aseismic, although
station density there is low. Fourth, the existence of the postulated east-
west seismic belt appears to be supported by the network data, although its
boundaries are poorly defined, especially to the west.

The earthquake swarm (fig. 9) that occurred in the area of the Pahranagat
shear zone in 1979 is a good example of bursts of seismic activity of a type
noted elsewhere in the Southern Great Basin. The main shock, magnitude about
3.9, occurred on Aug. 12; it was followed by five other events ranging from
3.2 to 3.7 magnitude during the next 48 hours. The main shock was preceded by
about one-half hour by a magnitude 2.9 event and by four other smaller events
during the previous month. During the 48 hours when the five large shocks
occurred, smaller events occurred at the rate of about one every one-half to 2
hours. The rate then decreased somewhat until about Aug. 20, after which
activity was more sporadic during the rest of the year. Relatively little
activity was noted in the Pahranagat area during 1980. As shown on figure 9,
the larger events were essentially confined to a structural block between two
strands of the northeast-trending Pahranagat shear-zone system. The smaller
events, though tending to cluster near and northeast of the larger events,
were more widely diffused within the faulted volcanic terrain. No surface
faulting of Holocene age, and probably none of middle Quaternary age, is
present in the Pahranagat area (Ekren and others, 1977). However, the linear
aspect of the topography at many places in the area suggests that fault
movement affecting surface rocks could have occurred during early Quaternary
time, or that relatively continuous small structural disturbances have
resulted in preserving the lineaments through very small incremental
movements. The activity in the Pahranagat area is reminiscent, though more
swarm-like, of earthquakes that have occurred near the Yucca-Frenchman shear
zone (fig. 9) at NTS. Some of this activity has been described by Carr (1974)
and Fischer and others (1972). At NTS this activity seems to be concentrated
where northeast-striking shear zones intersect the northwest-trending Yucca-
Frenchman shear and flexure zone; activity is much lower on the northeast side
of that zone where fault trends are oriented north-northwesterly instead of
northeast. In Rock Valley, in southern NTS, detailed study of a strand of the
northeast-trending Rock Valley fault zone has shown (Szabo and others, 1981,
p. 19, 21, fig. 9) the likelihood that relatively small earthquakes may have
caused surface movements of a few inches to a foot or so at a time, and that
the small scarps formed may have been obliterated in a few thousand years.

The same process may be occurring in the Pahranagat shear zone and on other
northeast-trending fault zones in the Southern Great Basin.

Other examples of swarm~type activity have been noted in the region in
the past, but the history of the activity is not as well documented as is the
case with the new seismic net. Some examples of precurrent network swarms
include activity on a portion of the Rock Valley fault system near U.S.
Highway 95 in June 1975 (Rogers and others, 1977, p. 61), and in the Pahroc
area about 30 miles west of Caliente (Bayer, 1972, fig. 5). Seismic activity
in the Pahroc area has diminished greatly; that in southern Rock Valley
continues, but at a lower rate.
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Figure 10 shows the 1980 seismicity in the Yucca Mountain area in more
detail. Epicenters of "D" quality are omitted. Yucca Mountain itself is
notable for the lack of seismicity, as quantified in figure 11 where N/A,
(number of earthquakes per unit area) is shown in annuli, each 1 km wide, as a
function of annulus distance from YM. This figure emphasizes the lack of
seismicity within 12 km of YM at the current network detection level threshold
(about M = 1.5-2.0).

Figure 10 also shows the relationships between major fault zones and
earthquake locations. Sections of the Mine Mountain, Cane Spring, and Rock
Valley fault zones appear to be active. In addition other smaller faults (not
shown) that have trends similar to those of the major zones are active. The
focal mechanisms indicate predominantly normal faulting on northeast-striking
fault planes. The inferred least principal stress axls is approximately
northwest, in agreement with other studies of Basin and Range tectonics (Carr,
1974; Thompson and Burke, 1973) The data used for these and the following
focal mechanism determinations are shown in figure 12 and are also given in
the local event data report (appendix D).

Figure 13 shows the location and focal mechanism for the largest event,
M=4.1, recorded during the total monitoring period (August 1978 through
December 1980). Although it was located in an alluvium—covered area of
Sarcobatus Flat (fig. 1) where no faults have been mapped, associated
aftershock locations and the focal mechanism indicate that the event probably
occurred on a north-striking fault with right-lateral strike-slip motion.

This mechanism is also consistent with a northwest-oriented axis of least
principal stress. The existence of both strike-slip and normal faulting in
the study region implies that the intermediate and greatest principal stresses
are about equal in magnitude and that either may be vertically oriented.

Also indicated on figure 13 1s an area of persistent seismicity on a
system of northeast-trending faults near the Nevada-California border. This
area of activity was detected in a study by Papanek and Hamilton (1972).
Similar patterns are present at other locations near the Furnace Creek-Fish
Lake Valley fault system.

DISCUSSION

A significant portion of the total number of earthquakes in the southern
Great Basin appear to occur in assoclation with northeast-trending shear zones
such as the Pahranagat and southern NTS areas. Activity on Yucca Flat and
Pahute Mesa occurs on north-trending fault zones, but most of it probably
results from stress release associated with nuclear events (Hamilton and
others, 1971; Rogers and others, 1977). The moderate-sized earthquake on
Sarcobatus Flats, discussed earlier, is also probably assoclated with a north-
trending fault. Whereas more data need to be analyzed to clearly demonstrate
the greater seismic hazard of north- to northeast-trending faults, this
conclusion is tentatively valid and 1is supported by the orientation of the
stress field (Carr, 1974). Another tentative and somewhat conflicting
conclusion that might be made at this point is that the northeast-trending
faults yield relatively often in fairly small earthquakes and that the north-
trending faults are potentially more of a hazard seismically, as they may
yield more infrequently, but with larger events. Ryall and Priestley (1975)
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Q. %1 READING
Mi=q,
79/12/25 *COMPRESSIONS P-PRESSURE AXIS
°DiLaTaTions  T-TENSION AXIS

C. 28 READINGS
Mi=34

b. 22 ReADINGS
M=z,
80/04/02

&

d. 21 reaDINGS €. 29 READINGS
Mi=22 Mi=34
80/05/10 80/05/22

Figure 12.--First motion directions and inferred local mechanisms for selected

earthquakes.
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Figure 13.--Location of epicenters (12/25/79-12/31/80) showing the focal
mechanism for the M_ = 4.1 earthquake in the Gold Mountain-Sarcobatus

Flat area. L
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have suggested that magnitude may be limited upward on northeast-trending
faults in a portion of the Nevada-California seismic zone (fig. 2).

The seismic hazard at Yucca Mountain is ambiguous because, although no
earthquakes have been detected there, faults do exist on and adjacent to Yucca
Mountain that have north-south orientation and, therefore, should have
potential for slip. Several questions remain to be answered. Are the Yucca
Mountain faults unstressed because of previous prehistoric slip or the
existence of a shear stress shadow zone due to slip on nearby faults? Are the
Yucca Mountain faults less active because of some undetected differences in
basement rock or mechanical properties relative to surrounding faults? Do
buried intrusive rocks associated with several caldera and volcanic centers
around Yucca Mountain somehow act as a buttress or lower the stress acting on
Yucca Mountain faults? Continued analysis of data collected by the seismic
network, studies of earthquake source parameters, seismic recurrence studies,
studies of fault stress patterns, and other related geologic and geophysical
studies will provide a better basis for answering these questions.

SUMMARY

1) Three hundred and fifty-six earthquakes have been located during the 1980
calendar year. None of these events occurred closer than 12 km to Yucca
Mountain, which is being explored for a nuclear waste repository.

2) The magnitudes of earthquakes within the network recorded to date varies
between 0 and 4.0. A significant number of events below the magnitude
1.5-2.0 level, however, could not be located.

3) The earthquakes are occurring on faults of northeast to north orientation.

4) Several major fault zones with a northwest orientation are quiescent or
nearly so: Death Valley-Furnace Creek fault zone, Las Vegas Valley shear
zone, and faults in the Spring Mountains. Large portions of the Desert
Game Range and Southern Timber Mountain caldera and an area northwest of
the NTS are also relatively quiescent.
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CODE

AMR
APK
BGe
BLT
YMT !
8RO
CDH?
CDHS
cPx
[

oLM

CPR
FMT
GLR
GMN
GMR
GVH

GWV

LOP
LSM™
LSN
MCA
MCX
MCY

MGM

Appendix A:

Statiou Codes, Location, Instrumentation, and Polarity Reversals

STATION CODE

PERIOD OF OPERATION

STATION

Amargosa., Cal,

Angels Peak, Nev.

Big Butte, Nev.

Belted Range, Nev.
9lack Mountain, Nev.
dare Mountains, Nev.
Calico Hills, Nev,
Calrco Hillss Nev,
CP=1,Nev.

Cactus Peaks Nev,
Delamar Mountains, Nev.
Echo Peaks Nev.

East Pahranagat Rgs, Nev
Funeral Mountadns, Cal.
Groom Lake RoadsNev.
Gold Mountain, Nev.
Groor Range, Nev.
Grarevine, Cal.
Greenwater Valley, Cal.
Johnnie, Nev.

Kawich Range, Nev.
Kawich Ranger Nev,

Last Change Ranges Cal,
Leedss Utah

Lookout Peak, Nev,
Little Skull Mt.s, Nev.
Little Skull Mt., Nev,
Marble Canyon, Cal.
Mercuryshev,

Hercurys Nev,

Magruder Mountain, Nev,

(DAY/MONTH/YEAR)

24/07/78-present
15/06/75~present
23/01/79-present
30/705/79-present
26/02/80-present
28/11/?8-present
01/02/80-present
01/02/80-present
~=/==/77-01/03/80*
24/04/79-present
08/06/78-present+
02/09/?5-present
23/01/79-present«
28/11/78-present
20/11/75-present«
13/07/79-present*
23/01/?9-present
28/11/?8-present
24/07/78-present
24/07/78-present+
30/05/79-23/04/80
23/04/80-present
13/07/79-present+
01/01/71-01/06/80
23/01/79-present
13/12/79-present
19/02/779-13712/79
23/01/29-present
15/06/77-07/03/80
07/03/80-present

13/07/79-present~

This station location has been found to be incorrect.

made

in the data report for 1981,

LATITUDE

36
36
37
37
37
36
36
36
36
37
37
3?
37
36
37
37
37
37
36
36
37
37
37
37
36
36
36
36
36
36

37

(DEG MINUTES)

23.86
19,17
02.27
27.68
17,02
45,76
S1.62
51,62
55.73
38,40
36.35
12,85
10.12
38,38
11,96
18.01
20.03
00.09
11,20
26.39
42.37
45.00
14.08
14,58
51.25
44,34
45.21
38.89
39.37
39.7C

26,47

N

N

LONGITUDE

(DEG MINUTES)

116
115
116
116
116
116
116
116
116
116
114
116
115
116
116
11?2
115
1?7
116
1146
116
116
17
113
116
116
116
117
115
115

17?

Correction will be

23

28,45
34,406
13.66
08.09
32,02
37.52
19.05
19.05
03.50
43.54
44,33
19.42
11.19
46.73
01.06
15.58
46,27
20,55
40.24
06,18
20.07
22.83
38.84
22460
10.05
16.31
15.57
16.85
59.45
57.73

29.79

ELEVATION

(METERS)

720
2680
1720
1820
1920

920
1387
1055
1285
1890
1230
2285
1300
1025
1435
2155
1580
1190
1540

920
2570
1980
1455
1067
1695
1140
1070

300
1160
1285

2100

SEISMOMETER

MODEL

L=4C
$=13 to 21/3/81

L-4C 21/3/8%-pr,
L-4C

Lt-1-3DS (vert.)

t=-1-3p$ (horiz.,)
NGC=-21 to 5/8/80
L=4C 5/8/80-pr.

L=4C

L=4C

s-13 to 2574780

L=4C 25/4/80-pr,
L=4C

GAIN

(08)

84
84
84
84
84
84
90
108
84
84
84
84
84
B4
84
84
84
84
84
84
84
84

84

84
84
84
84
84
84

84



MTI
144
NEL
NMN
NOP
NPN

PGE

GeCs
Qasm
RVE
SDH
SGvV
SHRG
SPRG
SRG
ssP
SVP
T™O
TNP
TPK
TPU

wRN

+ INDICATES STATICN HAVING POLARITY REVERSAL (SEE FOLLOWING TABLE),
.

Mount Irish, Nev,
Montezuma Peaks, Nev.
Nelson,Nev,

Nasa Mountain, Nev,
Nopah Range, Cal,

North Pahroc Rg., Nev,
Panamint Range, Cal.
Piper Mountain, Cat.
Pahroc Ranges,Nev.

Queen City Summit, Nev,
Queen of Sheba Mine, (a
Reverlle Range, Nev.
Striped Hills, Nev,
South Grapevine Mts, Ca
Sheep Range, Nev,
Spotted Range, Nev,
Seaman Range, Nev,
Shoshone Peaks, Nev,
Silver Peak Range, Newv,
Tin Mountains Cal.
Tonopahs, Newv.

Tolicha Feaks, Nev,
Tempiute Mountain, Nev,

worthington Mts., Nev.

08/06/79-presents
13/07/7%-present
01/01/71-01/06/80
28/11/78-present
24/07/78-present
08/06/79-present*
28/11/78=-present+
13/07/79-present»
21/01/72-present+
08/06/7%=-present
28/11/78-present
08/067/79=-present
24/0?/?8-present
28/11/78-present
22/05/79=pgresent
28/05/79-present
08/06/79-present*
10/10/73-present+
13/07/79-present*
28/11/78=-present
31/08/64-present
11/06/79-12/02/80«
08/06/79-presentw

08/06/79-present

37
37
35
37
36
3?7
36
37
37
3?7
35
38
36
36
36
36
37
36
37
36
38
37
37
37

24

40.60
42,04
42,73
04,85
07.68
39.16
20.93
25.58
24,42
46.07
57,93
01.18
38.73
58,87
30,27
41,66
52.93
55.50
42,90
48,32
04.92
16,11
36.30

58,90

N

N

117
114
116
116
114
17
117
115
118
116
116
116
117
115
115
115
116
117

117

116
115

115

16.36
22.98
50.62
9,09
09.16
56,22
03,95
56,43
02.99
54.98
52.10
11,51
20.29
01.94
09.31
48.56
04.08
13.11
48,05
24,48
13.08
48,26
38.95

35.30

1528
2375
1082
1500

970
1650
1850
1830
1470
1890

670
2290
1055
1565
1645
1235
1645
2065
2620
2195
1931
2080
1915

1760

L=4C 84
L=4C 84
8enioff

L=4C 84

L=4C to 25/4/80 84
$=13 25/4/80-pr. 84

L-4C 84
L-6C N
L-4C 84

NGC-21 to 19/6/80
$-13 19/6/80-pr. 84

L=4C 84
L=4C 84
L-4C 84
L=4C 84
L=4C 84
Le4cC 84
L-4C 84
L=4C 84

NGC-21 to 25/5/80
L-4C 27/5/80-pr. 84

L=4C 84
L=4C 84
Benioff

L=&kC B4
L-4C 84
L-4C 84



CODE

CPX

pLM

EPN

EPR

Gi1N

JON

MGM

MTI

mp

NPN

PPK

PRN

SvpP

TPK

TPU

WRN

*POLARITY REVERSALS

STATION

CP=-1, fNev.
Delamar Mts., Nev.

Echo Peak, Nev.

East Pahranagat Ranae,Nev

Groom Lake Roads N
Gold Mountain, Nev
Jonnie, Nev.

Last Chanage Range.,
Magruder Mountain.,
Mount Irish, Nev.
Montezuma Peaks Ne
North Pahroc Range
Piper Mountain, Ca
Pahroc Range, Nev.
Queen City Summit,
Queen of Sheba Min
Reveille Range, Ne
Seaman Range, Nev,
Shoshone Peak, Nev
Silver Peak Range.,
Tolicha Peak, Nev.
Tempiute Mountain,

Worthington Mts,.,

€Ve

Nev,.

Nev.

Ve

» Nev,

L.

Nev.

es, Heve.

Ve

Nev,

Nev.

Nev.

PERIOD OF REVERSE POLARITY
(DAY/MONTH/YEAR)

5/8/80 to 13/12/80

28167179

1/11/778
10712779

1/11/78
28716179
1/711/78
28/6179
2816179
2816179
2816179
2816179

281617179

to 29/8/79

to 01/05/80

to 20/2/80

to 2272179

to

to

to

to

to

to

to

to

29/8179:

2212179

2918179

2918779

2978179

2918779

29/8179

2978179

10/12/79 to 20/2/780

2816179
28167179
2816179
2816179

2876179

to

to

to

to

to

2918179
2918179
2978179
29/8779

01706780

28/6/79 to 29/8/79

11706179 to 29/8/79

28/6/79 to 29/8/79

28/6/79 to 29/8/79

25
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Appendix B: Input Parameters to HYPO71

APPENDIX B

HYPOCENTER PARAMETERS FOR LOCAL EVENTS ARE COMPUTED BY PROGRAM
HYPO71 (LEE AND LAHR, 1975), THE PROVISIONAL CRUSTAL MODEL EMPLOYED IS:

DEPTH TO TOP OF LAYER (KXM) P-WAVE VELOCITY (KM/SEC)
0.0 3.8
1.7 6,15
24,0 7.7
46,0 8.1
VALUES OF TEST VARIABLES EMPLOYED IN HYPO71 ARE:
TEST(1) = 0.1 SEC TEST(S) = S. KM TEST (9) = 0.0035
TEST(2) = 30.0 KM TEST(6) = 1,0 TEST(10) = 100, KM
TEST(3) = 0.5 TEST(?) = -0.87 TEST(11) = 8,
TEST(4) = 0.05 XM TEST(8) = 2,00 TEST(12) = 0.5
TEST(13) = 1, KM

PERTINENT CONTROL CARD OPTIONS ARE:
ZTR = 5.0 KM
XNEAR = 10 KM
XFAR = 220 KM
POS = 1,75 (P/S VELOCITY RATIO)

HYPOCENTER SOLUTIONS FOR LOCAL EARTHQUAXES AR. DESIGNATED EITHER
“FIXED DEPTH SOLUTION."OR '"FREE DEPTH SOLUTION," ALL "OMPUTATIONS,
EXCEPY THOSE DESIGNATED "PROBABLE BLAST,” ALLOW THE DEP H TO GO FREE
FROM THE STARTING DEPTH IF THE DATA ARE OF SUFFICIENTLY GOOD QUALITYZ
IF NOT, THE DEPTH REMAINS FIXED AT THE STARTING VALUE, ZTR, THE NOMINAL
DEPTH FOR THE SPECIFIC SOURCE AREA,

TELESEISMS ARE DESIGNATED "TELESEISMIC SOLUTIC THE HYPOCENTER
PARAMETERS ARE TAKEN FROM THE USGS PUBLICATION, "PR [MINARY
DETERMINATION OF EPICENTERS, MONTHLY LISTING." CALCULATED TRAVEL-TIMES
AND DERIVATIVES ARE DETERMINED FROM LINEAR INTERPOLATION OF JEFFfREYS=-
BULLEN TRAVEL-TIME TABLE ENTRIES.

THE P/S RATIO WAS REVISED FROM THE VALUE 1.78 USED IN THE 1979 DATA
REPORT TO THE CURRENT VALUE OF 1,75, THE CURRENT VALUE WAS OBTAINED BY
PERFORMING A LEAST-SQUARES ANALYSIS OF S-P AND P-ORIGIN TIMES FOR APPROX=-
IMATELY 100 A AND B QUALITY EARTHQUAKE SOLUTIONS CHOSEN FROM THE CATALOGUE
OF SOUTHERN GREAT BASIN EVENTS FROM AUGUST 1978, TO JUNE 1980. THE
SOLUTION WAS OBTAINED BY TREATING BOTH P-0 and S=P TIMES AS RANDOM
VARIABLES.
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1980 Hypocenter Summary
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1980

JAN 06
08
08
08
08
09
a9
1M

11

11
12
12
13
13

13
14

15
15
15
16
20
21
23
24
24
25

ORIGIN TIME
(wre)

4
15
16
16
16

4
19
11

21

23

1

17
19
20
23

22
1

6
38
51
34

6
36

46

21
40
13
40
44
14
48

4
49
21
21
28
58

4
46
S0
34
59

40

18.99

59.33

44,79
59.69
26.40
59.81
44.07
23,54
$1.59
33.01
53.36
21449
11.09
21.96
42.77
53.68
45.06
24,635

1.37
41.12

11.18

LOCAL

LAT

36.52
37.30
37.30
36.93
36.75
37.20
37.15
36.86

37.57

36.82
36.82
36.82
36.81
36.82
36.82
37.00
37.23
37.28
37.07
37.53
36.18
37.29
36.88
37.14
3r.20
37.16
37.13

36.60

HYPOCENTER SUMMARY

LONG
N 116,38
N 117,63
N 117.63
N 116.06
N 115.83
N 116.35
N 117.39
N 116.15
N 114,31
N 116.28
N 116.27
N 116.27
N 116,27
N 116426
N 116.26
N 117,31
N 115.46
N 117.07
N 116.05
N 116.37
N 117.57
N 117.06
N 116.20
N 114,97
N 115.48
N 115,46
N 115.51
N 116.32

DEPTH
(KM)

AVFM

AVXM

GEOGRAPHIC REGION

LATHROP WELLS

MAGRUDER MOUNTAIN

MAGRUDER MOUNTAIN

LATHROP WELLS

MERCURY

SILENT CANYON - PAHUTE MESA
MT. JACKSON

LATHROP WELLS

ELY RANGE

LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS

MT. JACKSON

ALAMO

MT, JACKSON

SILENT CANYON = YUCCA FLAT
QUARTZITE MOUNTAIN
DARWIN

MT. JACKSON
LATHROP WELLS
DELAMAR MOUNTAINS
ALAMO

ALAMO

GROOM LAKE

LATHROP WELLS



FEB

26
26
28
28
30
30
30
30
3
01
02
02
04
04
04
0s
06
06
06
06
17
19
20
20
21
21
22
24
24
24
26
28
28

1
14
14

15

1"

23

16

20

27
22

33

31
26
20
47
49
37

56

21
36
S6

49

49
4“2
42
4
52
44
52
37
56
23
36

27

36.72
36.49
37.22
36.73
37.16
36.79
36.49
36.62
37.28
37.57
37.16
36.82
36.59
37.17
36.63
37.07
37.18
37.19
36.66
36.62
37.16
37.39
37.74
37.28
36.92
36.92
37.38
36447
37.02
37.25
37.18
36.78

37.18

N

29

116.24
116.39
117.85
116.27
117443
115.86
115.26
116.28
117,64
117.89
117,41
116.23
116.26
115.46
116.33
116.20
116.58
116.61
116.29
116.32
116.10
117.51
115.10
117.27
1172.75
117.72
115.65
116445
117.50
117.60
117.17
117,47

117.19

23.9
21.0

LATHROP WELLS

ASH MEADOWS
MAGRUDER MOUNTAIN
LATHROP WELLS

MT, JACKSON
MERCURY

LAS VEGAS

LATHROP WELLS
MAGRUDER MOUNTAIN
SILVER PEAK

MT, JACKSON
LATHROP WELLS
LATHROP WELLS
ALAMO

LATHROP WELLS
SILENT CANYON = YUCCA FLAT
THIRSTY CANYON
THIRSTY CANYON
LATHROP WELLS
LATHROP WELLS
SILENT CANYON = YUCCA FLAT
MAGRUDER MOUNTAIN
HIKO

MT. JACKSON

DRY MOUNTAIN

DRY MOUNTAIN
GROOM LAKE

ASH MEADOWS
MAGRUDER MOUNTAIN
MAGRUDER MOUNTAIN
MT. JACKSON

TIN MOUNTAIN

MT. JACKSON




MAR

APR

01
03
03
06
o7

07

15
15
17

18

22
25
26
26
27
28
28
31
02
02
02
02
02
03
03
03

03

16

16
18
18

10

11

20

20

21
13
14
17

18

21

36
18
S9
45
S0

12

28

34

52
39
46
17
56

24

48

13

15

15

56

20

14

40

22

37.26
37.52
37.50
35.72
37.33
37.79
37.51
37.24
36.54
37.19
36,60
37.52
36.81
36.36
37.78
37.37
37.28
37.60
36.86
37.17
37.12
36.32
36.71
36.86
36.86
36.90
36.83
36.86
36.87
36.90
36.84
36.86

36.86

115.62
117.74
116.54
117,15
117.31
115.86
115.35
117.15
116.44
116.67
116.30
117.75
116.01
116.57
117.00
117.59
117.56
117.64
116.17
117.61
117.36
116.38
116,27
116.18
116.32
116.00
115,99
115.96
115.97
115.99
115.97
115.96

115.97

12.7

12.3

30

GROOM LAKE
SILVER PEAK
STINKING SPRING
SEARLES LAKE

MT. JACKSON
WORTHINGTON PEAK
HIKO

MT. JACKSON
LATHROP WELLS
THIRSTY CANYON
LATHROP WELLS
SILVER PEAK
LATHROP WELLS
FURNACE CREEK
STINKING SPRING
MAGRUDER MOUNTAIN
MAGRUDER MOUNTAIN
SILVER PEAK
LATHROP WELLS
MAGRUDER MOUNTAIN
MT. JACKSON

ASH MEADOWS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
MERCURY

MERCURY

MERCURY

MERCURY

MERCURY

MERCURY

MERCURY

MERCURY



MAY

03
04
0s
0s
0s
08
08
10
1M

15
15
15

15

24
24
24
25
25
26
27
29
29

30

03

23
18

21
11

21

10

&7

27
29
29
35
11
39
48
54
55
24
42
44
30
25
41

27

24

43

20
4«8

40

53
33
38

31

37.04
36.94
36.85
36.85
36.82
36.55
36.85
37.28
36.98
37.18
37.16
37.50
36.53
36.82
36,91
37.21
37.21
37.30
36.87
36.82
37.30
36.82
36.82
36.82
36.01
37.32
36.82
37.05
36.83
36.82
36.64
36.82

36.46

116,19
115.60
115.94
115.96
115.91
116.35
115.95
117.06
116.59
116.29
117.42
117.71
115.89
115.94
115.99
115,47
115,48
116.35
116.18
116.26
117.38
116.27
116,27
116.27
116,09
116.30
116.27
117,45
115.86
116.27
116.00
116.27

117.06

31

SILENT CANYON -
MERCURY

MERCURY

MERCURY

MERCURY

LATHROP WELLS
MERCURY

MT, JACKSON
CHLORIDE CLIFF
SILENT CANYON =
MT, JACKSON
SILVER PEAX
MERCURY

MERCURY

MERCURY

ALAMO

ALAMO

SILENT CANYON -
LATHROP WELLS
LATHROP WELLS
MT. JACKSON
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
ASH MEADOWS
SILENT CANYON -
LATHROP WELLS
MT. JACKSON
MERCURY

LATHROP WELLS
MERCURY

LATHROP WELLS

PANAMINT BUTTE

YUCCA FLAT

PAHUTE MESA

NORTH

NORTH




JUN

JuL

08
10
"
13
14
15
16
18
18
19
22
03
04
06
07
07
07
a7
08
09
10
15
18
19
19
20
03
03
04
04
0s
07

09

1

11

13

19

19

12

12

12
1"

20

21

36

28
33
33
30
49
43
56

16

54

43

21
40
53
19
17
5?7
33

40
52

15

21
26
13

36

39.05
32.82
$4,08

41.84

37.16
36.81
36.57
36.82
36.84
36.50
37.07
36.82
36.93
37.08
36.99
36.89
37.58
36.89
36.92
36.61
36.61
36.61
37.34
36,78
37.15
36.80
36.70
36.71
36.53
36.67
36.87
36.32
36.70
36.81
36.76
36.74

36.86

117.41
116,27
116.3¢
116.06
116.20
115.90
116.06
116,27
116.01
117.07
116.04
116.00
116.47
115.73
116.97
116.27
116.26
116.26
114.94
115.98
117.34
116.04
115.61
116.25
116,37
116.42
116.18
114.94
116.28
116.69
116.63
115.82

118.42

32

MT, JACKSON

LATHROP
LATHROP
LATHROP
LATHROP

MERCURY

WELLS

WELLS

WELLS

WELLS

SILENT CANYON = YUCCA FLAT

LATHROP

LATHROP

WELLS

WELLS

MT. JACKSON

LATHROP

LATHROP

WELLS

WELLS

QUARTZITE MOUNTAIN

MERCURY

CHLORIDE CLIFF

LATHROP
LATHROP
LATHROP
DEL AMAR

MERCURY

WELLS

WELLS

WELLS

MOUNTAINS

MT. JACKSON

LATHROP
MERCURY
LATHROP
LATHROP
LATHROP

LATHROP

WELLS

WELLS

WELLS

WELLS

WELLS

HOOVER DAM

LATHROP

WELLS

CHLORIDE CLIFF

CHLORIDE CULIFF

MERCURY

MT, WHITNEY



o9
09
1
11
17
11
1
12
13

13

14
14
14
14
14
14
15
15

15

17
17
18

18

20

20

13
13

14
15
17
13
16

16

23

14
22
12
15
15
10
21
21

22
26
37
S3
10
10

58

51

51

S?

44

42

23

37

16

13
18

39

49

49

49

37.25
36.85
36.74
36.76
36.75
36.75
37.70
36.70
37.40
36.80
36.76
36.78
36.80
36.75
37.11
37.09
37.04
36.80
36.73
36.79
36.89
36.20
36.76
37.17
37.09
36.75
36.76
36.87
36.90

37.39

37.03

37.02

115.00
116.18
116.28
116.28
116.27
116,28
115.04
116,28
115.20
115.94
115.96
115.96
115.94
115.97
116.20
116,19
116,14
115.95
115.96
115.93
116,82
115.51
115.91
115.27
116,18
116,30
116.31
116.18
115.18

116,47

116.02

116.01

33

7.6
20.2

5.0

DELAMAR MOUNTAINS

LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
H1KO

LATHROP WELLS
ALAMO

MERCURY

MERCURY

MERCURY

MERCURY

MERCURY

SILENT CANYON =
SILENT CANYON =
SILENT CANYON -
MERCURY

MERCURY

MERCURY
CHLORIDE CLIFF
CHARLESTON PEAK
MERCURY

ALAMO

SILENT CANYON =
LATHROP WELLS
LATHROP WELLS
LATHROP WELLS
HAYFORD PEAK

TULE DESERT

SILENT CANYON =

SILENT CANYON =

YUCCA FLAT
YUCCA FLAT

YUCCA FLAT

YUCCA FLAT

YUCCA FLAT

YUCCA FLAT




AUG

20
20
21
21
22
22
22
22
23
23
23
24
25
25
25
26
17
26
26
27
27
28
28
28
28
3
31
31
06
06
07
07
08

10

20
20
10

10

23

22
17

18

13

14

18

19

47

19
33
42

S0

48
55
338

48

26
42
37
21
$3

51

16.60

15.98

3r.0¢
36.71
36.78
37.08
36.95
36.66
37.14
36.96
36.70
36.66
37.04
37.05
37.25
37.26
37.26
37.23
37.17
36.70
36.96
36465
36.92
36.91
37.17
36.72
37.23
36.70
37.07
37.06
37.05
37.25
36.44
37.31

37.13

110.,UV
116.30
116.06
116.19
115.64
115.73
115.34
115.62
115.79
115.67
115.50
116.24
116,47
116.47
116.49
116.31
115.27
115,65
115.65
115.25
115.53
115.98
115.42
115.94
115.42
115.79
116.00
116.00
116.13
116.48
115.64
116.29

116.18

34

23.4
5.0
0.4
6.0
1.0

20.1

SILENT CANYON -
LATHROP WELLS
LATHROP WELLS
SILENT CANYON -
MERCURY

MERCURY

ALAMO

MERCURY

MERCURY

MERCURY

GROOM LAKE
SILENT CANYON =
SILENT CANYON =~
SILENT CANYON -
SILENT CANYON -
SILENT CANYON =
ALAMO

MERCURY

MERCURY

HAYFORD PEAK
MERCURY

MERCURY

ALAMO

MERCURY

ALAMO

MERCURY

SILENT CANYON -
SILENT CANYON -
SILENT CANYON -
SILENT CANYON -
CHARLESTON PEAK
SILENT CANYON -

SILENT CANYON =

YUCCA

YUCCA

YUCCA

NORTH

NORTH

NORTH

NORTH

YUCCA

YUCCA

YUCCA

NORTH

NORTH

YUCCA

FLAT

FLAT

FLAT

FLAT
FLAT

FLAT

FLAT



09
09
1"
11

12

19
20
20
21
21
22
23
24
24
24
25
25
25
25
25
25
26
26
26
26
26

26

23

17

11

18

12

10

11

23

21
21

14

53
20
59

15

48

33

58

24
30

32
27
32

28
40

15

18

21.90
40.57
29.97
44,69
13.94
27.36

59.92

4.38
25.71
22.09
10.17
56.47
29.08
44,92
13.83

58451

36.54
J6.62
37.15
37.11
36.49
36.33
36.20
36.01
36.48
36.99
37.17
36.91
36.71
36.82
37.22
36.81
36.51
37.13
36.77
36.88
36.63
37.31
37.31
37.31
37.31
37.31
37.31
37.31
37.31
37.30
37.30
36.41

36.81

116.39
116.27
117.39
116.31
116.81
116.24
116.70
115.27
116.92
117.54
115.19
115.99
115.60
116.27
116.47
115.96
116444
117.02
116.02
116.22
116.00
116.44
116444
116.44
116.43
116,44
116.44
116.44
116.43
116445
116.43
116.29

116.31

35

LATHROP WELLS
LATHROP WELLS
MT. JACKSON
SILENT CANYON
FURNACE CREEK
ASH MEADOWS
FURNACE CREEK
LAS VEGAS
FURNACE CREEK
DRY MOUNTAIN
ALAMO

MERCURY
MERCURY
LATHROP WELLS
SILENT CANYON
MERCURY
LATHROP WELLS
MT, JACKSON
LATHROP WELLS
LATHROP WELLS
MERCURY
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
ASH MEADOWS

LATHROP WELLS

PAHUTE MESA

NORTH

NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH
NORTH

NORTH




28 2 10 26.29 36,74 N 115.98 W 5.0 0 1.6 MERCURY

28 17 12 28.53 36,80 N 116,01 W 2.1 F 1.5 LATHROP WELLS
29 S 1 30.09 36.98 N 116,73 W 6.0 F 2.1 CHLORIDE CLIFF
29 5 5S4 32,24 36.84 N 115.97 W 6.8 F 1.2 MERCURY
29 20 48 3,44 36,09 N 117,71 W 0.8 F 2.8 DARWIN
30 19 18 6.73 37.12 N 117,42 W 8.9 F 2.3 MT. JACKSON
SEP 03 1 31 172,90 37.19 N 117.57 W 6.9 F 2.0 MAGRUDER MOUNTAIN
03 1 31 18.04 37.20 N 1172.57 W 4.1 F 2.2 MAGRUDER MOUNTAIN
0s S 11 50.84 36,71 N 116.34 W 5.3 F 0.9 LATHROP WELLS
0s 11 42 38.18 36.84 N 116.26 W 1.2 F 1.0 LATHROP WELLS
11 14 59 59,92 36.97 N 116.16 W 0.1 F 2.7 LATHROP WELLS
11 20 58 3.06 36,59 N 116.14 W 9.6 F 1.8 LATHROP WELLS
11 22 19 6.33 36.63 N 116.34 W 6.0 F 2.1 LATHROP WELLS
12 2 21 33,64 36,74 N 115,43 W 0.3 F 3.0 HAYFORD PEAK
12 7 41 56,44 37,29 N 115,00 W 2.8 F 2.8 ALAMO
13 5 54 25.67 37.13 N 116.32 W 94 F 2.3 SILENT CANYON - PAHUTE MESA
13 10 48 38.14 37.55 N 115.84 W 0.1 F 2.3 WORTHINGTON PEAK
13 14 58 18.67 37.16 N 115.44 W 0.1 F 2.6 ALAMO
14 14 19 17.87 36.82 N 115.95 W 944 F 1.9 MERCURY
17 4 48 40.51 38.05 N 116.22 W 0.3 F 2.4 WARM SPRINGS
18 11 13 46.73 36.98 N 116.58 W 6.7 F 1.8 CHLORIDE CLIFF
19 18 0 43.94 36.71 N 116.94 W 1.0 F 2.7 CHLORIDE CLIFF
19 18 0 47.59 36.39 N 117.01 W 5.0 0 2.9 PANAMINT BUTTE
22 17 22 51458 37.24 N 116,47 W 8.8 F 3.0 SILENT CANYON = NORTH
22 19 6 69.32 36.89 N 116.81 W 0.5 F 2.3 CHLORIDE CLIFF
22 21 28 40.70 37.25 N 116.53 W 8.6 F 2.6 THIRSTY CANYON
23 12 28 28.49 36.91 N 115.82 W 12.2 F 1.8 MERCURY
24 6 17 23.99 36.59 N 115.66 W 9.2 2.1 MERCURY
25 16 5 0.85 37.06 N 116.06 W 1.1 F 3.0 SILENT CANYON = YUCCA FLAT
26 18 59 49,48 36,70 N 116,44 W 0.7 F 1.2 LATHROP WELLS
27 9 18 46.38 36.66 N 115.96 W 5.0 0 2.2 MERCURY
28 15 6 14,46 36.89 N 115,95 w 0.3 F 1.5 MERCURY
29 21 25 53.93 36.85 N 116.01 W 0.1 F 1.7 LATHROP WELLS

36



oCT 02
02
02
02
03
03
03
03
046
06
08
09
09
12
12
12
12
13
13
13
15
15
15

17
19
20
20
21
23
23
24
24

20
20

11
17

17

19
21

10

14
16
10
14

16

12
12
19

19

48
13

16
25
S0
52
52
23
40

45

47
40
52
27
57
52
27
53
21
29

21
33
36

41

32
31
27
25

37.27
36.99
36.53
37.17
37.22
37.34
37.31
36.78
35.68
37.28
37.30
36.77
36.78
37.20
36.84
37.06
37.42
37.26
37.07
37.49
37.22
37.31
37.24
35.86
36.80
37.37
37.27
37.32
36469
36.26
37.46
36.98

37.08

117.06
115.99
114,78
114,99
116.34
115.92
114.67
115.82
117.52
117.06
114.79
115.94
115.93
117.12
115.64
117.14
116.14
116445
117.08
115.37
115.00
116.38
116,40
117.49
117.06
116.19
117.00
116.35
115.70
114,80
116.27
115.96

115.96

37

MY, JACKSON

MERCURY

MOAPA

DELAMAR MOUNTAINS
SILENT CANYON ~ NORTH
GROOM LAKE

DELAMAR MOUNTAINS
MERCURY

LITTLE LAKE

MT, JACKSON

DELAMAR MOUNTAINS
MERCURY

MERCURY

MT. JACKSON

MERCURY

MT. JACKSON

SILENT CANYON = NORTH
SILENT CANYON -~ NORTH
MT. JACKSON

ALAMO

ALAMO

SILENT CANYON = NORTH
SILENT CANYON = NORTH
SEARLES LAKE

TIN MOUNTAIN

SILENT CANYON = NORTH
MT, JACKSON

SILENT CANYON ~ NORTH
MERCURY

HOOVER DAM

SILENT CANYON = NORTH
MERCURY

GROOM LAKE



NOV

24
25
25
25
27
27
31
3
31
31
31
31
31
31
02
03
03
03
03
04
04
04
05
06
06
08
09
09
09

7

1"
11

20

18
18
18
18
18
19
19
23

10

22

11

12

27

30

22

40
1
1
15
40
3
18
46
59
17
30
10

49

39

46
52
41
27

25

58

43

33

36

45.10
40.59
59.69
46.30
$1.35
28.83
33,42

9.65
49.28
51.35
$7.63

4,45
13.53
11.39
35.63
27.19
26.85
25.01
37.68
50.88
51.16
38.42
15.77
31.89
21.81
17.61
29.36
45.67
35.97
51.42

4.01
59.01

12.92

37.08
38.20
37.75
37.34
36.80
36.01
36.73
37.19
37.17
37.20
37.14
37.20
37.05
37.16
37.34
37.53
36.63
36.63
36.66
37.67
36.24
36.65
37.14
36.80
36.71
37.18
36413
37.77
36.77
36.74
37.30
37.28

36.70

116.01
117.23
116,31
114,92
116.32
115,14
115.93
116,18
116.20
116.24
116.25
116.22
116.16
116.22
116.98
115.31
116,27
116.02
116.08
116,97
117.12
116.10
115.00
115.99
115.93
115.83
116.15
116.31
116.01
116.23
116.47
116,51

116.27

38

22.5

SILENT CANYON -

TONOPAH

YUCCA FLAT

QUART2ZITE MOUNTAIN

DELAMAR MOUNTAINS

LATHROP
LAS VEG
MERCURY
SILENT
SILENT
SILENT
SILENT
SILENT
SILENT

SILENT

THIRSTY CANYON

HIKO

LATHROP
LATHROP
LATHROP

HIGHLAN

PANAMINY BUTTE

LATHROP
ALAMO

MERCURY
MERCURY
GROOM L

ASH MEA

WELLS

AS

CANYON
CANYON
CANYON
CANYON
CANYON
CANYON

CANYON

WELLS
WELLS
WELLS

D PEAK

WELLS

AKE

OOWS

YUCCA FLAT
YUCCA FLAT
YUCCA FLAT
PAHUTE MESA
NORTH

YUCCA FLAT

YUCCA FLAT

QUARTZITE MOUNTAIN

LATHROP
LATHROP

SILENT

THERSTY CANYON

LATHROP

WELLS

WELLS

CANYON =

WELLS

NORTH



DEC

12
13
1¢
14
19
19
19
20
21
21
22
22
22
23
23
23
23
23
25
26
26
26
27
27
28
29
29
29
30
01
02
04
06

19
17

17

19
22

11
11
10
22

11

44

10

15

43

50
52
35
58

16

57

48

15

38

12

24

S6

21

17

16
31
40

46

37.31
37.00
37.08
37.09
37.13
37.22
36,61
37.80
37.47
37.40
36.51
36.51
36.53
37.17
36.53
36.53
36.54
36.56
36.68
37.09
36,16
37.51
36.44
36.87
36.86
36.76
36.87
36.71
36.24
36.67
36.77
38.29

37.37

116.43
116,23
116,00
115.97
116.59
115.64
116,25
116,31
116.88
115.07
116.59
116.64
115.81
114.68
115.55
115.55
115.54
115.51
115.56
117.33
117.51
116.34
115.56
116:24
115.94
116.27
115.79
116.27
116.48
115.33
115.91
117.20

115.13

W

39

SILENT CANYON = NORTH
LATHROP WELLS
SILENT CANYON - YUCCA FLAT
GROOM LAKE

THIRSTY CANYON
GROOM LAKE

LATHROP WELLS
QUARTZITE MOUNTAIN
THIRSTY CANYON
ALAMOD

CHLORIDE CLIFF
CHLORIDE CLIFF
MERCURY

DELAMAR MOUNTAINS
MERCURY

MERCURY

MERCURY

MERCURY

MERCURY

MT. JACKSON

DARWIN

QUARTZITE MOUNTAIN
CHARLESTON PEAK
LATHROP WELLS
MERCURY

LATHROP WELLS
MERCURY

LATHROP WELLS

ASH MEADOWS
HAYFORD PEAK
MERCURY

TONOPAH

ALAMO




08
10
10
14
14
14
15
16
17
17
17
17
17
18
19
19
20
20
20
20
20
20
21
21
22
22
22
22
23
23
25
26

26

20

19

15
15
15
16

14

19

18
18
14

22

11

14

44

21

34
17
28
23
25
51

30
47
10
38
47
46
24
18
32
S4
13
34
3s
42

42

35

21

36.79
38.21
36.69
37.39
37.11
36.53
36.63
37.20
37.03
37.33
37.35
37.34
36.94
38.04
36.32
36.95
38.37
36.53
36.53
36.75
36.51
36.54
37.43
36.78
36.55
37.00
37.32
37.22
36.75
36.96
37.37
36.66

36.65

115.48
117.23
114,61
116.06
116.75
116.61
115.41
115.82
116.21
116.29
116.33
116.33
115.74
116.83
116.31
116,71
117.38
115.56
115.55
116.00
115.56
115.56
115.00
116.23
115.55
T15.44
116.30
114.71
116,01
117.68
116.39
115.20

115,44

W

w

5.0

18.7

40

HAYFORD PEAK
TONOPAH

MOAPA

SILENT CANYON
THIRSTY CANYON
CHLORIDE CLIFF
HAYFORD PEAK
GROOM LAKE
SILENT CANYON
SILENT CANYON
SILENT CANYON
SILENT CANYON
MERCURY

BLACK BUTTE
ASH MEADOWS
CHLORIDE CLIFF
TONOPAHR
MERCURY
MERCURY
LATHROP WELLS
MERCURY

b RCURY

NORTH

YUCCA FLAT

NORTH

NORTH

NORTH

.AMAR MOUNTAINS

LATHROP WELLS
MERCURY

ALAMO

SILENT CANYQON = NORTH

DELAMAR MOUNTAINS

LATHROP WELLS

DRY MOUNTAIN

SILENT CANYON - NORTH

NAYF&RD PEAK

HAYFORD PEAK



28 8 46 30.82 36,69 N 116,32 W 3.7 F 1.9 LATHROP WELLS
30 12 9 23.94 36.61 N 116,26 w 5.0 0 1.5 LATHROP WELLS

30 19 45 27.57 37.32 N 115,05 W 1.7 F 2.2 ALAMO
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Phase Readings, Durations, and First

Appendix D: B ra: for 1980 Earthquakes

Motion Directions

EXPLANATION OF HYPOCENTER SOLUTION COLUMN HEADINGS

DATE - DAY, MONTH, AND YEAR IN COORDINATED UNIVERSAL TIME (UTC)
STA - STATION CODE
PHASE = PHASE IDENTIFICATION

1 OR € INDPICATES THE CHARACTER OF PHASE ARRIVAL
(1 = IMPULSIVE, E = EMERGENT)

TIME ~ ARRIVAL TIME OF PHASE IN HOURS, MINUTES, AND SECONDS (COORDINATED
UNIVERSAL TIME)

ANpP ~ GROUND DISPLACEMENT OF PHASE, IN MILLIMICRONS (MU)
AMPLITUDES REPORTED WITH § PHASES ARE MAXIMUM SURFACE=-WAVE
DISPLACEMENTS

PER - PERIOD OF PHASE, IN SECONDS

XMAG - STATION MAGMITUDE COMPUTED 8Y 1HE METHOD OF EATON, O'NEILL.
AND MURDOCK (1970), NOT USED IN THIS BULLETIN,

DUR - DURATION, IN SECONDS, OF CODA OF WAVE TRAIN
FROM A LOCAL EVENT

FMAG ~ STATION MAGNITUDE COMPUTED BY THE METHOD OF LEE, BENNETT,
AND MEAGHER (1972)

FMAG = -0.87 + 2.0%LOG(DUR) + .0035+DIST

EMPLOYING PRELIMINARY VALUES OF CONSTANTS DETERN 'EL BY
LEE, BENNETT, and MEAGHER (1972)

DISY ~ GREAT CIRCLE DISTANCE T3 EVF.IT, IN KILOMETERS

AZI ~ STATION-TC-EPICENTER AZIMUTH TAKEN CLOCKWISE
FROM NORTH, IN DEGREES

AIN - ANGLE OF INCIDENCE TO DOWNWARD VERTICAL, IN DEGREES
T08BS - QBSERVED TRAVEL~TIME (0), IN SECONDS

TCAL - CALCULATED TRAVEL~TIME (C), IN SECONDS

RES ~ PHASE TRAVEL=-TIME RESIDUAL, IN SECONDS (0-C)

REMARKS= DESCRIPTIVE INFORMATION.
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*
EXPLANATION OF PHASE READING COLUMN HEADINGS

HYPOCENTERS ARE LISTED IN CHRONOLOGICAL ORDER.
HYPOCENTER INFORMATION 1S ARRANGED AS FOLLOWS:

D R R R R R R R R R R R R I R R I R R R R R Y R

- -

« DATE ORIGIN TIME RMS NO MB TYPE OF SOLUTION .
. LATITUDE ERX ERH M Q o
- LONGITUDE ERY GAP AVFM Qs GEOGRAPHIC LOCATION.
. DEPTH ERZ NHM AVXM QD .
R R R R I R R R R R R R L R R
. PHASE DATA .
.

.

L R R R I R R I R I I R R R LR E X IR P P I )

EXPLANATION OF HYPOCENTER SOLUTION VARIABLE NAMES

RMS = ROOT-MEAN-SQUARE OF TRAVEL-TIME RESIDUALS, IN SECONDS
ERX = STANDARD ERROR IN LATITUDE, IN KILOMETERS

ERY = STANDARD ERROR IN LONGITUDE, IN KILOMETERS

ERZ = STANDARD ERROR IN DEPTH, IN KILOMETERS

NO = NUMBER OF STATION READINGS

ERH = STANDARD ERROR OF EPICENTER, IN KILOMETERS:
HYPO71 NOTATION (LEE AND LAHR, 1975)

GAP = LARGEST AZIMUTHAL SEPARATION BETWEEN STATIONS, IN DEGREES

MB = AVERAGE BODY-WAVE MAGNITUDE, FROM TELESEISMIC P-WAVE
AMPLITUDES OR FROM PG PHASE AMPLITUDES

L] = AVERAGE SURFACE-WAVE MAGNITUDE (MS) IF EVENT IS A TELESEISMS
M IS LOCAL MAGNITUDE (ML) OTHERWISE

AVEM= AVERAGE MAGNITUDE COMPUTED BY THE METHOD OF LEE, BENNETT, AND
MEAGHER (1972)

NM = NUMBER OF STATION READINGS USED FOR COMPUTING AVXM

AVXM= AVERAGE MAGNITUDE COMPUTED BY THE METHOD OF EATON, O°'NEILL, AND
MURDOCK (1970)
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Q = SOLUTION QUALITY OF HYPOCENTER
Q@ IS THE AVERAGE OF @S AND @D, WHERE:
@S = STATISTICAL RATING OF SOLUTION
QD = STATISTICAL RATING OF STATION DISTRIBUTION

QUALITY RATINGS:

Q EPICENTER FOCAL DEPTH

A EXCELLENT GOOD

B 600D FAIR

[+ FAIR POOR

b POOR POOR

Qs RMS ERH ER2

A <0.15 <1.0 <2.0

8 <0.30 <2.5 <5.0

C <0.50 <5.0

b OTHERS

@b NO GAP DERR (ERROR IN DEPTH)
A >6 < 90 <DEPTH OR 5 KM

8 >6 <135 <2*DEPTH OR 10 KM
c >6 <180 < S0 KM

2] OTHERS

EXPLANATION OF HYPOCENTER SUMMARY NOTATION
F = DEPTH WAS ALLOWED TO GO FREE OR REMAINED AT THE STARTING DEPTH (15 KM)

D = DEPTH WAS HELD AT A FIXED DEPTH

B8 = BLAST; DEPTH 1S AT OR NEAR O KILOMETERS
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1980 SUUTHERN GREAT BASIN
LOCAL~EVENT DATA REFORT

JAN STA  PHASE TIME AMP  PER XMAG DUR FMAG UIST AZ1  AIN T0BS TCAL RES REMARKS
1980 (utc) (MU) (SEC) (KM) (DEG)(DEG) (SEC) (SEC) (SEC)

D R R R R R R N R R R R R R N R N N I N R N R R N R R R R R RN RN E R R XN

. JAN M = 4 22 18.99 UTC RMS = 0.06 NO = o FREE OEPTH SOLUTION .
. 06 LAT = 36,523 N ERX = 0.2 ERH = 0.3 AVFM = 1.4 @ =¢C .
. LONG = 116.381 W ERY = 0.3 GAP = 110 AVXM = @s = ¢C LATHROP WELLS .
. OEPTH = 3.91 KM ERZ = S.8 NM = Q0 = C .
D R N RN R R RN R R RN R N R N N N R XX
. 06 SbH  1PU4 4 22 21.25 11 1.3 14,1 16 100 2.26 2.68 =0,42 .
. 06 AMR  EPU 4 22 22.00 24 1.9 16.2 211 98 3.01 3.02 =0.01 .
. 06 LSM  EPD 4 22 23.37 25.9 22 95 4.38 4,57 =0.20 .
. 06 JON  EPU 4 22 23.70 7 0.9 26.6 110 95 4.71 4,69 0.01 .
. 06 BRO EPU 4 22 24,99 34,4 321% 94 6,00 5.95 0.04 .
. 06 LOP EPD 4 22 26.12 41.4 28 93 7.13 7.09 0.03 .
. 06 CPX EPU4 4 22 27.85 53,5 33 92 8.86 9.05 =~0.20 D
. 06 BGB EP 4 22 28.90 58,7 14 92 9.91 9.91 0.05 .
. 06 SGv EP 4 4 22 32.40 17.2 311 92 13.41 12,91 0.49 .
. 06 TPU EPO4 4 22 42.58 136,5 28 S3 23.59 22.27 1.32 .
. 06 QCS EP 4 4 22 43.45 144.2 17 53 24,46 23,26 1.20 .
L A R R N N N N R R L N N N R R R

$8 080 0080000000000 0000000000 0000005000 000000000e0setcerstssioeietiecttisersatolNorolitoesseccseecssocsossstoccsacssnsonsn
« JAN H = 15 11 59,33 UTC RMS = 0.08 NO = 8 FREE OEPTH SOLUTION .
. 08 LAY = 37,297 N ERX = 0.5 ERH = 0,6 AVFM = 2.3 @ =8 .
. LONG = 117.625 w ERY = 0.3 GAP = 104 AVXM = s = A MAGRUDER MOUNTAIN .
. OEPTH = 4.28 KM ERZ = 1.0 NM = Qb = B .
DR R R R N N R N N R R R I R R R Y RN
. 08 LCH IPD 15 12 0.98 38 2.3 7.2 196 113 1.65 1.614 0.04 .
. 08 MGM  IPD 15 12 2.80 33 2.2 19.6 35 98 3.47 3.57 =0.10 .
. 08 PPK IPU 15 12 4.34 33 2.3 28.8 300 95 5.01 5.06 =0,05 .
. 08 svp  IpPU 15 12 7.92 48.9 341 93 8.59 8.32 0.12 .
.« 08 MZpP  IPD 15 12 7.61 12 1.5 49.6 26 93 8.28 8.43 0.04 .
. 08 LSM EPU 15 12 21,20 32 2.6 135.4 117 53 21.87 22.09 =0.22 .
. 08 LgP EPOD 15 12 21.91 31 2.6 138.6 111 53 22.58 22.50 0,08 .
. 08 CPX EPU 15 12 22.81 145.1 106 53 23.48 23.35 0.13 .
. 08 GMR IPD 15 12 26.27 21 2.3 164,4 89 53 26.94 25,85 1.09 .
D R I R R N N R R R R R R R R R R R R R RN RN R

D R R I R R R R R R PR R R R R PR PR R PRI Y
« JAN H = 16 6 8.32 UTC RMS = 0,06 NO = 6 FREE OEPTH SOLUTION D
« 08 LAT = 37.298 N ERX = 0.5 ERH = 0.7 AVFM = 2.1 @ =8 .
N LONG = 117.625 W ERY = 0.4 GAP = 104 AVXM = Qs = A MAGRUDER MOUNTAIN .
. OEPTH = 3.39 KM ERZ = 1.4 NM = @ = B .
LA AR RN R R N N N A RN NN NN NN R NN RN R RERENEREENRERENEEREER RN RN N IR N I AN NN NI SR R A I N B A Y
. 08 LCH TPD 16 6 9.93 26 2,0 7.3 195 106 1.61 1.58 0,03 .
. 08 MGM  IPD 16 6 11,80 18 1.7 19.6 36 95 3.48 3,55 =0,07 .
. 08 PPK IPU 16 6 13.32 18 1,7 28.7 300 94 S.00 5.03 =~0,03 .
. 08 Svp  IPU 16 6 16.85 48,8 343§ 92 8.53 8.30 0.08 .
« 08 LSM I¢D 16 6 30.64 27 2.5 135.% 117 53 22.32 22.19 0,13 .
. 08 LCP EPU 16 6 30.75 26 2.4 138.7 114§ S3 22.43 22.59 =0.17 .
. 08 Qcs EPU 16 6 34.65 159.9 71 53 26.33 25,35 0.98 .

LR R N R N R R I R N R N R N N R R

P R R R R R N R R R R R N R R R N N N Y N Y NN YRR
« JAN H = 16 38 1,38 UTC RMS = 0.70 NO = S FREE DEPTH SOLUTION - .
« 08 LAT = 36.930 N ERX = 1.2 ERH = 1.6 AVFM = 1.6 @ =0 .
. LONG = 116.060 W ERY = 1.0 GAP = 139 AVXM = Q8 =D LATHROP WELLS .
. OEPTH = 8.12 KM ERZ = 0.9 NM = @b =D .
R R R R R R R N R N R I N N N R N R AR R R R RN
. 08 CPXx EPU 16 38 3.15 17 1.6 0,2 141 178 1.77 1.49 0.28 .
. 08 LoP IPU 16 38 3,85 16 1.6 12.8 229 119 2.47 2,70 =0.23 .
.« 08 LSM IPU4 16 38 5,22 17 1.7 28.4 222 103 3.84 S.10 =1.26 .
. 08 GLR EPU 16 38 7.80 30,1 7 103 6,42 S5.36 1.21 .
. 08 SPRG 1PD4 16 38 0.11 15 1.6 34,5 140 101 xxxxxx 6.06 =7.33 .
. 08 GMR TPV 16 38 9.42 51,6 30 97 8,04 8.81 =0,77 -
. 08 TPU  IPU 16 38 14,65 83.2 26 94 13,27 13.93 =0.66 .
. 08 NPN  EPU4 16 38 20.91 127,.8 51 53 19.53 20,72 =1.19 .
» 08 SRG  EPU4 1o 38 23,00 137.4 40 53 21.62 21.96 =0.34 .
B R R R R R R R N N N N R RN
R R R R R R N R R R R Y R R R R N R R R R RN
v JAN H = 16 S1 2.09 UTC RMS = 0.09 NO = 8 FREE DEPTH SOLUTION .
, 08 LAT = 36.750 N ERX = 0.8 ERH = 1.0 AVFM = t.7 @ s¢C .
, LUNG = 115,833 W ERY = 0,6 GAP = 152 AVXM = GS = B MERCURY .
) DEPTH = 5.92 KM ERZ = 2.3 NV = @b = C .
R R R I R R I R R R N I R R R R R I A R R R R R R R R R R YRR
. 08 SPRG IPD 16 51 3.74 15 1.5 6.6 161 127 1.65 l.66 =0,01 .
. 08 LoP  IPD 16 51 7.5S 16 1.7 32.0 291 98 S5.46 S.60 =0,14 .
, 08 LSM I#D 16 51 8.95 19 1.8 39.2 268 96 6.86 6.77 0.09 .
, 08 JON EP 16 51 9.40 42.1 215 96 7.31 7.25 0.08 MESSY FILM .

08 SDH  EP 16 51 10.00 46,6 256 95 7.91 7.97 =0.06 MESSY FILM .
.08 GLR EPD 16 51 11.40 52,5 342 95 9.31 B9y 0.55 .

08 GMR TIPU 16 51 13.03 65,0 S 94 10.94 10,94  =0.00 .

L] TPU FPU 16 51 18.190 96.2 10 93 16.01 16,02 <«0.01! °

OR ¢Cs EPDY 16 H1 21,85 113.2 356 92 19.76 18,77 0.99 .
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#Pscessesecscesesvrvessrsrertore

.
.
.
.
.
.
.
.
.
.
-
.
.
.
.
.

.

.
.
.

JAN
198

o8
08

STA PHASE
0

NPN  EPUY

SRG  EPUY

TIME
(ure)

16 S1 24.50
16 51 20.60

I R R O S N I

AMP  PER
(MUY (SEC)

i

X

980

SOUTHERN

Grit AT BASIN

LOCAL-EVENT DATA REPORT

MAG

DUR  FMA

G DIST AZ1 AIN 1088
(KM) (DEG)(DEG) (SEC)
127.9 38 53 22.41
142.8 28 53 24.51

TCAL

RES

(SEC) (SEC)

20.95
22.88

1.46
1.63

RLMARKS

D R N R N R R R N R N RN R RN R

0 6000000000 EtIe0eeetocstateste st ers s oeesetseevss s tideessoestessetioacssisseassrsnsessectslteseseceseniecsessncsnoosnocee

FREE DEPTH SOLUTION

JAN H = 4 34 22.03 UTC RMS
09 LAT = 37.196 N ERX
LONG = 116.351 w ERY
DEPTH = 0.04 KM ERZ
09 EPN  IPU 4 34 22.65
09 8GB EPU 4 34 26.25
09 GLR EP 4 4 34 27.20
09 BLT EP 4 34 28.S2
09 cPx EP 4 34 29.00
09 NMN  EPU 4 34 29,85
09 LSM EP 4 4 34 32.19

$ssseseserst s st ane

JAN H = 19 6 20,07 UTC RMS
09 LAT = 37.154 N ERX
LONG = 117,393 w ERY
DEPTH = 8.33 KM ERZ
09 GVYN EPD t9 6 23,48
IsU4 19 6 25.70

09 LCH EPU4 19 6 24.19
IsU4 19 6 27.05

09 MGM  EPU 19 6 25.93
IsDd 19 6 30.14

09 SGv IPU 19 6 26.62
1504 19 6 31.68

09 ™0 EPU t9 6 26.80
09 NMN EPU 19 6 28.80
ESD4 19 6 35.70

09 PPK EP 19 6 29.40
09 MCA EP 4 19 6 30.00
1sU4 19 6 36.75

09 BRO EPU 19 6 33.60
09 868 EP 19 6 37.50

LR R R R RN IR A A Y

Seeccensecsrcsrsnserenasnsnase
JAN H = 11 36 26.44 UTC RMS
1t LAT = 36.856 N ERX
LONG = 116.149 W ERY
DEPTH = 31.98 KM ERZ
ececesresnsntersraessnreror e
11 LopP 1IPD tt 36 28.75
ES 11 36 30.47

11 SSP IPD 11 36 29.15
11 cex  IrD 11 36 29.58
ESU 11 36 31.00

11 LsM IPD4 11 36 25.19
ES 11 36 32.55

11 BGB EPU 11 36 30,80

JAN H = 2] 46 32.24 UTC RMS
11 LAT = 37.573 N ERX
LONG = 114,306 W ERY
DEPTH = 2.75 KM ERZ
“eeccscsseerssssnestensasesane
11 DLM  EPU 21 46 38.72
11 NPN  IPU 21 46 41.80
11 PRN EPU 21 46 43,73
11 SRG EPU 21 46 44.88
11 MYl EP 21 46 46,65
11 EPR EPU4 21 46 46,75
11 TPU EPU4 21 46 52.30
i1 GCS EPU4G 21 46 S6.15
11 SPRG EPU4 21 46 58,28

Serecsasssssssssnecsgrroserens

TeeessesssNraetecstes et e e

JAN H
11 LAT
LONG
DEPTH

23

21 44,79 uTC
36.818 N

116.276 W
$.00 KM

RM3
ERX
ERY
ERZ

nuonn

.

.

nHonne

"N

0.15 NO =
1.2 ERH
1.1 GAP
1.9 NM =

PR R N N N

PR N R N R RN

R RN IR I I I I W I Y

0.04 NO =
0,2 ERH
0.2 GAP
1.4 NM =

@t ssevssareseceprestresenePan

esssesancsesssecrsrRervraseee e

serscersserssercervrssenrene

0.25 NO =
2.5 ERH
2.0 GaP
2.6 NM =

@esecesseccrrecprteverancre

eeeseseccrrsscvsoteerrsrrcey

R N R RN

0.11 NO =

12.9 €RH
1.8 GAP

32.7 NM =

sssevscscans

seessessevan

ceseesesnnns

0,10 HO =
1.9 €RH
-ted GAP
5.6 NM =

.

S
1

140

8
0

122

7
3
175

5
13
317

Pesevevsrsvnsce

sssersescveeersa

ceesssccssascae

S
2
192

AVFM
AVXM

.6

19 1.
12 1.
12 1.

s 1.6 @ =¢C
= GS = 8B
ub = n
3.1 51 91 0.02
8 20.7 148 38 u.22
29.6 89 38 S.17
35,1 33 38 6.49
39.5 t39 38 6.97
4 43.5 253 38 7.82
S St.2 172 38 10.16

.3 AVFM = 1.6 Q@ =
AVXM = Qs
up

eescsevarane

21 1,8 17.5 165
15 1.6 24,3 292
10 1.2 33,2 344
18 1.8 37.3 121
30 2.2 38.7 182
18 1.8 51.7 99
8 1.1 S4.7 304
14 1.6 57.0 170
11 1.5 80.9 122
104.4 97

8

0.82
4.06
5.50
6.40
7.11
7.76
9.03

=-0.20
0.21
=0.18
0.09
~0.14
0.06
1.13

FREE DEPTH SOLUTION

A MT. JACKSON
c
vea
tt2 3.4t 3.41
5.63 S.96
106 4.12 4.46
6.98 7.81
102 5.86 5.86
10.07 10,26
100 6.55 6.52
11,61 11.41
100 6.73 6.74
97 8.73 8.83
15.63 15.45
97 9.33 9.32
97 9.93 9.68
16.68 16.94
95 13,53 13,55
94 17.43 17.36

0.00
~-0.33
=0.34
=0,83
«0.00
“0.19

0.03

0,20
~0.01
=0.10

0.18

0.01

0.25
=0.26
-0,03

0.12

FREE DEPTH SOLUTION

2 AVFM = 1.4 Q@ =¢
AVXM = s = C
QD = C

11 1.2 1.7 264 172 2.31

4.03

9.9 321 138 2.71

11.4 45 134 3.14

4,56

15 1.5 17.0 220 123 *kxmxxx

611

21.4 341 117 4.36

AVFM
AVXM

.0

33

2,

41 2.

LATHROP WELLS

2.14
3.74
2.72
2.90
5.08
3.61
6.31

4,23

0,17
0,28
=0.02
0.24
=0.52
-4,86
=0.21

0.18

FREE DEPTH SOLUTION

= 25 0 =D
= Qs = D
GD = D
3ig. 4 275 92 6.48
S6.5 279 90 9.56
4 68.3 254 990 11.49
75.5 297 90 12.64
86,2 278 90 la.41
7 90.0 240 90 14,51
118,7 272 90 20.06
143.7 279 53 23.91
165.,5 234 53 26.04

L R R R R R R I R S N S S S S ST N L L

1t [%:14]

IPD 23 21

46.65

3 AVFM = 1.1 @ =D
AVXM = @S =

Q0 =

11,2 8.8 178

46

6.61

9,53
t1.46
12,63
14,37
14.98
19,66
23.31
26.14

=0.13
0.02
0.02
0.01
0.24
-0.,47
0.40
0.59
~0.10

ND
NO
NO
ND
NO
NO

SILENT CANYON = PAHUTE MESA

L N R R R R R R RN

S=WAVES
S-WAVES
S~-WNAVES
S~-WAVES
S=-WAVES
S=-WAVES

P Y R R R R R N R R R Y NN R E R R RN RR RN Y

P R R R R T N R R TR TR F R IR RN R IR R

e etevenstreageenttsteesscInetsessReanes

GOOD S=WAVE

DEPIH CUNTROL INADEGUATE

C
0
1

13 1.86

LATHROP WELLS

1.89

=0.03

D R R R N N R N N N ]

P AT Ne P I ITIPNTPEEINIISRISTLIPPIOIITRIEPISTOIEOIOEPPIOIOCEOIOIPIOIQLEOOIORTS

e Pt stgecracretsertIsTrIRssETTRBRIRRREPIRAETRTIOERIOETOTS

R A N R N N N e N R

P N N R N N N RN RN

P R N Y R R RN NN TR NN N

D R N e T RN

P R N R N NS EN R RN RN R AR

FIXED DEPTH SULUTION

RN R R P RN RN R L RN N
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JAN STA PHASE TIME
1980 (VAR
€S 23 21 48,15
11 LOP  IFU 23 21 46.71
t£s 23 21 48.65
11 B8G8 FEPU 23 21 49,20

1980
LGCAL =L VENT DAY

AMP  PER FMAG

(MUY ($FC)

XMAG  DUR

8 1.0

SOUTHERN GREAT BALIH

A REPOKT
DISY AZI AN T0H839 TCAL RES REMARKS
(kM) (LEG)(DEG) (SEC) (SEC) (SEC)
3.36 3.31 0,05
10,5 67 110 1.92 2.15 =0.23
3.86 3.76 0.10
24.8 1o 98 d,4t 4.42 0.04

LR R I R R R R R R R R R R R R R N R R R R R R RN I I R ]

D R I I I I R I LI I R R I I R R I I R I N I I S R R R R o oy

JAN H = 11 40 59,69 UTC RMS
12 LAT = 36,817 N ERX
LONG = 116,268 W ERY
DEPTH = 1.04 KM ERZ
12 LSM  IPD4 11 41 1.42
12 LOP IPD 11 4% 1,73
12 sSSP IpU 11 41 2,20
12 SDH IPD4 11 41 3.20
12 CPX EPD4 11 41 3.44
€S 11 41 6.77

12 BGB IPD 11 4t 4,20
12 MCX IPU 11 41 S.24
ES 11 41 9.80

12 B8RO EPD 11 41 S5.45
18D 11 41 9.79

12 SPRG TPD 11 41 7.27
12 AMR EPD 11 41 8,32

®eecsesscesnsssepagrscroprerr e

DR R R N R R I

JAN H = 19 13 26.40 UTC RMS
12 LAT = 36.816 N ERX
LONG = 116,273 W ERY
DEPTH = 4,93 KM ERZ
12 LSM  IPD 19 13 28.29
12 Lep  IP 19 13 28.48
12 Ssp IPU 19 13 28.90
12 Sbh  IPD 19 13 29.85
12 CPX EPU 19 13 30.16
12 868 EPD 19 13 30.85
12 MCX IPU 19 13 31.90
12 BRO EP 19 13 32.048
12 SPRG IPD 19 13 34.00
12 TPU EPD4 19 13 45.10
12 QCS EPU4 19 13 46.14

L N N Y R R R R I

JAN H = 4 40 59.81 UTC RMS
13 LAT = 36,813 N ERX
LONG = 116,268 W ERY
DEPTH = 1.16 KM ERZ
13 LS IPU 4 41 1.62
13 Lop 1IPD 4 41 1.87
13 3P IPU 4 41 2.35
18D 4 41 4,35

13 SbH  EPD4 4 41 3,30
13 CPX EPD4 4 41 3,60
13 8G8 EPD 4 41 4.35
13 MCX EPU 4 41 5,20
13 B8RO EP 4 41 5.55
13 SPRG EPD 4 41 7.38

L N N R ]

®ecarecevrsanssetsncsecsnnne

JAN M = 4 44 44,07 UTC RMS
13 LAT = 36.820 N ERX
LONG = 116.263 W ERY
DEPTH = 1.64 KM ERZ
Ceteccssectanssnasscnsenecanns
13 LSM  EPD4 4 44 45,60
13 LOP EPD 4 44 45,93
13 sSSP EPU 4 g4 46,42
13 SDH FPDa 4 44 b7.35
13 bG8 EPD 4 44 48,35
13 MCX FPU 4 44 49,38
13 BRO EPD 4 44 49.80
13 SFRG EPD 4 44 51,40

D R R N R AN Y

LR R N R R R I I Y

JAN H 7 14 23.54 UTC  RMS
13 LAT 36.815 i ERX

[N TR TN}

.

Hnune

N ne

.

nonmon e

"o

0,05 NO = 9
0.2 ERH = 0.3 AVFM =
0.2 GAP = 109 AVXM =

0.4 NM =

27 2.0
22 1.8
12 1.4
7 0.9

eeccecereccssracepeesseTseL e

R R N R R Y R N

0.10 NO = 9

0.5 ERH = 0.6 AVFM =
0.4 GAP = 110 AVXM =
2.6 NM =

eessesstececreresresersvancece

24
23
12
15
20

6

9

@veecresreevesscnrerprse e

esseevseercsseavrrsservecsnonn

0,04 NO = 8

0,2 ERH = 0.2 AVFM =
0.2 GAP = 108 AVXM =
0.5 NM =

@ecesescresessresensroensanes

1S 1.5
6 0.8
10 1,2
6 0.8

eeevseccreecsrevagrssssnteses

D R N N K]

0.01 NO = 6

0.0 ERH = 0.1 AVFM =
0,1 GAP = 132 AVIM =
13.5 NM =

“segesescassavegsescsveoagoe

R R I A I A I I I R Y

Ssesscscsscssssessccscevrocsne

.15 N0 9
0.7 ERH

0.9 AVEM

47

FREE DEPTH SOLUTION

1.5 ¢ =8

as = A LATHROP WELLS
G0 = 8
R R R I L R R N R RN

8.7 182 38 1.73 1.90 =0.17
9.8 66 38 2.04 2.08 =0.04
12.7 29 38 2.51 2.55 =0.04
20.1 19y 38 3.51 3.76  =0.24
22.4 56 38 3.75 4,13 =0.37
7.08 7.22 =0.14
24,7 8 38 4,51 4.51 0.06
30.5 126 38 5.55 S.45 0,10
10.11 9.54 0.57
32.5 259 38 $.76 S.77 =0.01
10.10 10,10 0,00
43.1 109 38 7.58 7.50 0.08
S50.1 202 38 8.63 8.646 =0.00

L R R N N N N R e A NN

[ T I, ™
FREE DEPTH SOLUTION
1,5 @ =8
@S = 8 LATHROP WELLS
abp = 8B
8.6 179 114 1.89 1.86 0,03
10.4 66 109 2.08 2,13 =0.05
13.0 22 105 2.50 2.54 =0.05
19.8 197 100 3.45 3.62 =0,17
22.9 57 99 3.76 4.11 =0.36
24,9 9 98 4.45 Q.44 0.05
30.9 1258 96 5.50 S.40 0.09
32.0 259 96 S.64 5.58 0.06 VERY E
43.6 108 94 7.60 7.46 0,14
103.6 32 92 18.70 17.22 1.48
110.3 17 92 19.74 18.30 1.44

D N R N N R N RN

R R R R R R R R
FREE DEPTH SOLUTION
1.1 @ =8B
a8 = A LATHROP WELLS
QD = 8
R R R R R R L L LR R
8.3 182 38 1.81 1.81 =0.00
10.0 63 38 2.06 2.10 =0.048
13.1 20 8 2.54 2.60 =0.06
4.54 4.55 =0.0t
19.7 199 38 3.49 3,66 =0,18
22.6 56 38 3.79 4.15 =0.36
25.2 8 38 4.54 4.55 0.03
30.3 125 38 5.39 5.39 =0.00
32.4 260 38 S.74 5.73 0.00 VERY E
43.0 10¥ 38 7.57 7.46 0.11

DR R R R R A R R R R N R T R N R R R NS

R R R R R R R R R R R R I R
FREE DEPTH SOLUTION
Q=C
@S = C LATHROP WELLS
QD = 8B
R R R R R R R R R R T R R
9.1 185 38 1.53 1.84 =-0.31
9.3 66 38 1.86 1.87 =0,01
12.3 19 38 2.35 2.36 =0.01
20,6 199 38 3.28 3,71 ~0.43
24,3 7 38 4.28 4.32 0.01
30.4 127 38 5.31 S.30 0.01
33.0 259 38 5.73 5.73 =0.900
42.8 109 38 7.33 7.33 6.00

P R R R I R R T R A N ]

R R R R R R N RN R R AN R R RN R R N

FREE DEPTH SOLUTION

1.4 @ c
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1980 SOUTHERN OKEAT #ASIW

LOCAL~EVENT DATA REPORT

JAN STA PHASF TIME AMP  PER XMAG DUR FMAG vIsty AZ1  AINW 1083 TCAL RES REMARKS
1980 wrc) (MU} (SEC) (KM) (LEGI(DEG) (SEC) (SEC) (SEC)

. LUNG = 116.261 W ERY = 0.6 GAP = 107 AVXM = Qs = C LATHROP WELLS

. DEPTH = 1.87 KM ERZ = 46,7 NM = QL = B

P

« 13 LSM TPU 7 14 25.26 15 1.9 8.4 186 91 1.72 1.73 «0.00

.13 LoP  IPD 7 14 25,49 20 1.8 9.5 62 91 1.95 1.89 0,06

, 13 sSSP EPU 7 14 25.95 21 1.8 12.8 17 90 2.41 2.44 =0,03

N 1suU 7 14 27,70 4.16 4,27 =0.11

. 13 SPH  EPD 7 14 26.89 9 1.1 20.0 200 S0 3.3% 3.60 =0.25

. 13 cPx  EPU 7 14 27.25 10 1,2 22.1 Ss S0 3.71 3.94 =0.23

. 13 668 €PD 7 14 27,95 11 1.3 25.0 7 940 4.41 4.41 0.05

. 13 MCX TPV 7 14 28.96 29.9 126 90 S.42 S.21% 0.21

. 13 8RO EP 7 14 29.39 7 0.9 33,0 2690 94 5.85 5.72 0.14

. 13 TPU EPD4 7 14 42,20 103.2 32 S0 18.66 17.13 1.53

. 13 Q¢S EPD 7 14 43,00 110,1 16 90 19,46 18,26 1.21

I NN IO

e v et e reateratoterveetsaeserer ettt etateacaseeenses e e ansassacesrsav et seasessessettoseertneretanatereteoossanteet

« JAN H = 7 48 51,59 UTC RMS = 0,42 NO = 6 FIXED DEPTH SULUTION

. 13 LAT = 37,003 N ERX = 1.5 E&RH = 4.0 AVFM = 1.t @ =0 DEPTH CONTROL INADEQUATE

. LONG = 117.307 W ERY = 3.7 GAP = 189 AVXM = @s = € M7, JACKSON

. DEPTH = 5.00 KM ERZ = 3.2 NM = GD = D

R R R R N O ST T

. 13 GVN IPU 7 48 52.4¢2 13 1.4 3.1 267 143 0.83 1.15 =0.33

. ES 7 48 54,10 2.51 2.02 0.49

.13 SGV  EPU 7 48 55.30 7 0.9 24.6 96 98 3.71 4,39 ~0,68

. ES 7 48 59,68 8.09 7.68 0.41

. 13 MCA EPUY 7 49 5.65 39,5 177 95 14,06 6.79 7.26

« 13 BRO EP 7 49 2.60 66,4 114 93 11.01 11.16 =0.15

. ES 7 49 11.35 19.76 19.53 0.23

€ 8800800000000 8 8009000000003 0090 5000000000000 00e8 0008008500000 0 0000000000000 se0c e toce0e00ssacTtesoPePORevSOoRarens
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« JANH= 2 4 33,0) UTC RMS = 0,08 NO = 10 FREE DEPTH SOLUTION

. 14 LAT = 37,228 N ERX = 0.2 ERH = 0.3 AVFM = 1.9 Q@ =28

. LONG = 115.456 w ERY = 0.2 GAP = 102 AVXM = Qs = A ALAMO

. DEPTH = 17.56 KM ERZ = 1.7 KM = QD = B

R NI nmnmmOOnmnnnnOTTTS

. 14 £PR 1PV 2 4 38.19 36 2.3 24.9 105 124 S.18 $.18 =0,.00

. 14 GMR  TPU 2 4 38,89 13 1.5 30.3 293 119 5.88 5.93 =0.05

. 14 PRN IPD 2 4 40.86 14 1.6 41.1 61 112 7.85 7.53 0.31

. 14 TPU TPU 2 4 41,00 21 1.9 45,1 338 110 7.99 8.14 =0.16

. 1sD 2 4 47.33 14,32 14,25 0.07

. 18 GLR €PDy4 2 4 42.52 49,9 266 108 9,51 8,88 0.78

. I1SD 2 4 48.40 15.39 15.28 0.11

. 14 MTI  EPU4 2 4 41,96 21 2.0 52.3 18 107 8.95 9.25 =0.10

. ESD 2 4 88.80 15.79 15.B4 =0.05

. 18 NPN  EPU 2 4 44,30 19 1.9 65.8 44 104 11.29 11.37 =0,.08

. 14 SPRG EPDY4 2 4 47.02 67.1 208 104 14.01 11.57 2.43

. IsvU 2 4 53.25 20.24 20.25 =0.02

.« 14 SRG EPU 2 4 47.00 80,3 25 53 13.99 13.62 0.36

e cteccceseses sttt ates s eanosNosc ot soes s vt e rteNasetstorrotesantoa P essaotearersrostteartsetarssnetatesoarcos
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. JAN H = 8 49 53,36 UTC RMS = 0,21 NO = 19 FREE DEPTH SOLUTION

. 15 LAT = 37,280 N ERX = 0.5 ERH = -~ 0.6 AVFM = 2.1 @ =¢C

. LONG = 117,070 w ERY = 0.4 GAP = 89 AVXM = 8s = 8 MY. JACKSON

. DEPTH = 1.29 KM ERZ = 1.3 NM = Qb = €

B 8 00 0L 00PNt TO BT OV PITP PO U TEP AT GV IL T PP RPN ONER SOOIV IR PO T OO P EP PRSPPSO PP OO PO EE NIV PNS PRSNGSRS

. 15 SGvV  IPU 8 49 59.19 35 2.3 33.4 174 8 5.83 5.87 =0.04

« 15 GVN  EPD 8 50 0.20 30 2.2 39.3 218 38 6.84 6.83 0,01

.« 15 cTs 1pPD 8 50 1,92 14 t.6 5¢.2 17 38 8.56 8,60 =0.04

.« 15 MZP  IPU 8 S0 2.38 23 2.0 S4.2 329 38 9.02 9.25 =0.04

. 15 EPN  EP 8 S0 4,89 36 2.5 66,7 96 18 11.53 11.28 0.25

. IsvU 8 50 13.25 19.89 19.74 0.15

. 15 BRO EPU 8 S0 4.85 19 1.9 69.8 145 38 11.49 11.78 =0,30

. 15 MCA EP 8 50 6.00 24 2.1 72.6 195 38 12.64 12.25 0.39

. 18D 8 50 14,48 21.12 21,43 =0,31

. 15 F¥T IPU 8 S0 5.81 16 1.8 75.7 160 38 12.45 12.75 =0.20

. 15 PPK IPU4 8 S50 4.68 22 2.1 75.9 282 38 11.32 12.77 =1.45

. 15 SVP  EPU 8 50 7.16 24 2.2 80.6 307 38 13.80 13,55 0,10

. 15 ssp EP 8 S0 7.02 28 2.3 5.4 118 38 14.26 14,32 =0.06

. 15 LSM IPD 8 50 8.91 30 2.4 93.1 130 38 15.55 15.57 =0.02

. 15 LOP EPD 8 50 8.89 27 2.3 93,2 121 38 15.53 15,58 =0.06

. 15 SbH  EPU 8 50 9.19 20 2.1 96.0 137 38 15.83 16,04 =0,22

. 15 CPX EP 8 S0 10.40 18 2.0 e8.1 113 38 17.04 16,38 0.66

. 15 GMR FP 8 S0 13.29 13 1.8 115.3 87 38 19.93 19.19 0.74

« 15 GCS EPU 8 S0 12.35 19 2.1 115.5 62 38 18,99 19,22 =0.23

. 15 MYI EPU 8 50 20.40 25 2.5 164.9 75 30 27.04 26,27 0.97

. 15 SRG  EPUY 8 S0 24.25 189.0 69 30 30.69 29.39 1.49

T I L R T T R R
12 21 21,49 UTC RMS = 0,02 WO = & FREC DEPTH SOLUTIUN

< JAN H =

48



19680 SQUTHLRN GREAT BASIN
LUCAL-CVENT DATA REPORT

JAN STA PHASE TIME AMP  PER XMAG DUR FMAG DIST AZI AIN 708S TCAL RES REMARKS
1980 u1c) (MU) (SEC) (KM) (UEGI(DLG) (SEC) (SEC) (S8EC)
« 15 LAT = 37,066 N ERX = 0.6 ERH = 1.0 AVFM = f.4 Q@ =0 .
. LONG = §16.050 W ERY = 0.8 GAP = {4} AVXM = Q0% = ¢ SILENT CANYON = YUCCA FLAY .
. DEPTH = 5.31 KM ERZ = 8,5 NM = Wb = v B
P R R L R N T T T B T R R R T
. 15 GLR IPU 12 21 24.23 15.1 11 105 2.74 2.88 0.00 .
. 15 CPX IPD4 12 21 23.92 10 1.2 15.2 183 105 2.43 2.90 =0,u48 -
. 15 BGB EP 12 21 24.50 12 1.3 16.1 259 104 3.01 3.04 0.02 .
. 15 3sp  EPD 12 21 2%.35 16 1,6 2t.6 224 100 3.86 3.92 =0.07 .
. 15 LOP IPU4 12 21 25.79 16 1,6 25.7 204 98 4,30 4,57 =0.28 .
. 15 GMR EPD4 12 21 28.25 38.7 40 96 6.76 6.68 0.08 .
. 15 LSM EPU 12 21 28.61 12 1.4 41,3 209 95 7.12 7.09 0,02 .
. 15 SPRG EPU 12 21 29.44 46,5 152 95 7.95 7.94 0.01 .
. 15 SDH EPD4 12 21 36.67 53.2 209 94 15.18 9.03 6.15 .
088 0a 8000000000007 0060008000000 00 0ett00ee N0 s00E0 0 0000000 anIeeI0s0IteeLrt0ste0a0esstetesrtesesatesosstorsaraveD e
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« JAN H = 14 21 11,09 UTC RMS = 0,07 NO = 8 FREE DEPTH SOLUTION .
« IS LAY = 37,933 N ERX = 0.2 ERH = 0.4 AVFM = 1.1 @ =8 .
. LONG = 116,374 W ERY = 0.4 AP = 79 AVXM = 6s = A QUARTZITE MOUNTAIN .
. DEPTH = 11.28 KM ERZ = 1.0 NM = @D = B .
P R N I P N I I I T L R R R R R R T T T T T T R T T
. 15 KRN IPD 14 21 15.09 19.5 10 117 4.00 3.91 0.09 .
. 15 BLY EP 4 14 21 15.11 22.6 111 114 4,02 4.36 =0.34 .
. 15 CTs EPU 4 21 17,00 33,2 291 107 S.91 5.98 =0.07 .
. 15 EPN IPD 14 21 17.50 35.7 173 106 6.4l 6.36 0.0S .
.« 15 GCS EpD 14 21 19,42 48,1 57 102 8.33 8,33 0.00 .
. 15 GLR EPD4 14 21 19.25 48.7 140 101} 8.16 8.42 =-0.11% .
. 15 GMR  IPU 14 21 20.95 8 1,1 57.8 112 100 9.86 9,88 =0.02 .
. 15 LOP EPD 14 21 24,15 77.5 166 97 13.06 13.06 0.00 .
. 15 S6v EPD 14 21 25.30 84,6 224 97 14,21 14,20 0.02 .
.« 15 GVN EPD 14 21 28.60 104,2 236 S3 17.51 17.34 0.17 .
5000808000 0083 0800800000003 50008000000Peess000sIusraitociseeseeteserttot