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Sclsm]clty and Focal Mechanlams for the Southern Great Basln
of Nevada and Californja In 1990 ’

o A Abstract -7 .

For l.be calendar year 1990 the Southern Great. Bum seismic network (SGBSN) recorded
about 1050 earthquakes in the SGB, as compared to 1190 in 1989. Local magnitudes, M,
ranged from 0.0 for various earthquakes to 3.2 for an'carthquake on April 3,1990 5:47:58 UTC,
37.368° North, 117.358° West, Mud Lake, Nevada quadrangle. 95%: of those earthquakes have
the property, M; < 2.4." thm a 10 km radius of the center of Yucca Mountain, the site of
a potential national, hlgh lcvcl nuclear waste repository;, one earthquake with M, = 06 was
recorded at 40-Mile Wash._ The estlmatcd depth of focus of this carthquake is 3.8 km below

 sea level. Other, smaller events may bhave also occurred in the lmmcdxate vxcmlt.y of Yucca

Mountain, but would have been below the detection threshold (M =2 0.0 at Yucca Mountain).

Focal mechanisms are computed for, seventeen earthquakes in the chad.a Test Site (NTS) and
in the SGB west of the NTS for the year 1990. Solutions are mostly strike-slip, although normal
slip is observed for a _hypocenter at Stonewall Flat, Nevada, and re.erse slip is observed for a
hypocenter at Tucki Mountain, California. The average direction of the focal mechanism P-axes
is North 47° East, with nearly horizontal inclination, and the average direction of the T-axes is
North 42° West. with nearly horizontal mclmatnon cmsment with a regional tectonic model of
active northwest ext.en.axon during the Holocene epocb’ e

Introduction.:

The SGBSN has operated continuously since August 1978, wn.h the current complement of
54 stations in place by mid-1981. Horizontal- ‘component seismograpks were added in 1984, and
a vertical-component seismograph south of Boulder City, Nevada, was added in August, 1988,
Figure 1 shows the current station locations, along with some of the  major physiologic features.
Stations CPX and EPN were moved to less noisy sites in August and September, 1990, and

renamed CI'Y and EPM, respechvely.

The primary purposc ‘of the network is to lnvcstlgate the seismotectonic environment in
the vxcxmty ‘of Yucca Mountain, Nevada, the potential site of a high-level, national nuclear waste
reposxtory Also, the network provides information on'seismically active regions within about 160
km radial distance of Yucca ‘Mountain. Seismic sxgnals fromtthe network are continuously teleme-
tered 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, and on other topics of
importance to the Yucca Mountain Project.

Operation of the seismic network is funded under an interagency agreement with the De-
partment of Energy, which provides Quality Assurance guidelines for the collection, analysis,
interpretation, and reportmg ‘of data. The seismic network, data are collected as permanent
records to support site chara.ct.enzat'on Because seismicity data in the SGB come from sources
and crustal paths that are, at best, ‘approximately known, the hypoccnlcrs and analyses that are
presented in open-file l'ormat. are necessarily preliminary. Any “final” report of seismicity in the
SGB should integrate information from all relevant sources, whereas the open-file reports of SGB
seismicity periodically published by the U.S.G.S., such as this one, are less comprchensive. All
hypocenters and focal mechanisms discussed in this report are preliminary.
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5 seismic event catagorizations, phase arrival time determinations, and hypocenter determinations ;
’ were performed by Miles Weida and Joel Duggar, also of the U. §. Geological Survey. :
N Helpful reviews of this report were provided by Joan Gomberg and Margaret Hopper of the =4
e U.S. Geological Survey, Branch of Geologic Risk Asscssment. '
| - Calibrations of Instruments . ) i
All seismographic systems in the SG BSN are periodically calibrated as specified in the Qual- p
‘ ity Assurance document, YMP-USGS Scismic Procedure 11. Scismoineters are visited and eal-
ibrated every six months, or as needed.’ Calibration results are desmed acceptable when the .
o amplitude response of a seismographic system lies within a £30% range of a nominal response, d
in the frequency band 2 < f < 10 Hz. In actual ficld calibrations, systems are tested in the B
frequency band 0.1 < f < 20 Hz. In these calibrations, the S13 systems generally, display an 9
amplitude response within 10% of the nominal level at all measured frequencies, while the LAC i 17
systems display responses within 25% of their nominal levels, for frequencies | < f < 10 liz. ":
For / < 2 Hz, the true system magunifications are rarely required, because wavelet periods corre- B3
sponding to peak-amplitude S-waves observed on scismograms of loval SGB earthquakes, which ; Boy
are scaled to gbtain M, estimates, are almost always < 0.5 seconds. ' %
Overview of Selsmicity in the SGB for 1990 . e ]
Epicenters [or all earthquakes occusring during the calendar year 1990 in the SGB for which M
preliminary hypocenters could be determined are listed in Appendix’A and shown in Figure e, X
2. The southwestern part of the region is better covered 'byfth,c Caltech seismic network at i
Pasadena, California, and any study of strain and seismicity rates in the southwestern SGI3 .
would benefit by merging data from their catalog with the SGBSN catalog. Many other portions .
of the SGB shown in Figure 1 are extremely sparcely, covered by SGBSN stations, or not covered ‘ L }
at all, except for short-duration special studies conducted by other” networks or laboratories ’ B
The SGBSN also archives regional and teleseismic data and’ regularly provides it to interested ‘ 5,
investigators. Epicenters for chemical cxplosions and probablc: cxplosions that were located by
the SGBSN are listed in Appendix B, and are shown in Appendix B, Figure Bi. Epicenters . 3
for nuclear device tests at Nevada Test Site (NTS) are listed in Anpendix C, and are shown in Ll 3
Figure Cl. Some probable nuclear device detonation aftershock epicenters and cavity-collapse '
related activity, located in the Silent Canyon Caldera, are denoted by “L” (low-frequency event) 2
in Figures 2, 7, and C1. They ’aré also listed in Appendix C. Focal mechanism solutions derived ) '!.
from data collected by the SGBSN for 17 earthquakes of 1990 are shown in the figures of Appendix ¥ .
D. Appendix E contains station information, and Appendix F contains information about input | e
parameters to the hypocenter location program HYPOTI )
The earthquake data’base whose hypocenters are listed in Appendix A is derved from
SGBSN seismic signals that were’captured by a computer dedicated to seismic monitoring, and }
from data read from 16 millimeter develocorder films, which serve as a backup to the computer |
detection system. Events read from the develocorder arc labeled with a D in the “quality” field i
; of each hypocenter record of Appendix X, Measurements made from seismograms recorded on i
3 the computer are generally more rehable, with impulsive P and S arrivals being determined to an ‘
: accuracy better than 0 02 sec ((ligiti':zing rate=1014.167 sps/channel), versus 0.10 sec for arrivals . X
) read from develocorder film. Hypocenters derived from computer-recorded events are labeled . )
: “I" in the quality field. Scismograms from all SGBSN stations that display a usable signal for a 4 4
" given local earthquake arc written to computer magnetic tapes for permanent archiving. Copies
of these tapes are periodically distributed to the U.S.G.S. Loca} Records Center, and are available [
e to interested investigators after annual seismicity reports are published. o .
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As many as five magnitude estimates are determincd per event, (1) coda-average magnitude,
M., (2) duration magnitude, Mp, (3) local magnitude from horizontal component instruments
MPer, (4) local magnitude from vertical component instruments, M}*’, and (5) local magnitude
from clipped records, M 2"’ . These are discussed in previous SGBSN data reports (for example,
Rogers and others, 1987). Standard error estimates in the hypocentral parameters are routinely
calculated in the program HYPOT1 (Lee and Lahr, 1975), and some of these are listed in Appendix
A. Table 1 summarizes some of the hypocentral parameters computed by HYPO71 for the digitally
recorded earthquake data of 1990. In Table 1, RMS is the average traveltime residual, # P+S
Phases is the number of phases used by the algorithm, Gap is the maximum azimuthal angle
without a station, Depth is the depth of focus estimate, Err(z) is the estimate of standard error
in depth, and A,.;, is the minimum source-to-station epicentral distance.

Table 1. Selected statistical characteristics of a subset of the 1990 SGBSN seismicity catalog.}

Statistic -| RMS | # P+S | M., | M [ M), Mpe" [ My | Gap |Depth® Err(z) | Amin

" | (sec) | Phases ‘| (deg) | (km) | (km) | (km)
Mean 0.154 15.1 [1.54 | 1.67 |1.30] 1.49 1.31 | 1578 3.96 | 2.48 | 16.47
Median | 0.13 13 . |148 |'1.60 |1.27| 1.44 | 1.25 | 147 | 3.31 1.30 | 12.3
Maximum | 2.16 |. 56 | 3.80 [ 4.00 [2.50]3.74° | 3.23 332 '} 2022 | 28.7 | 141.0
Minimum | 0.00 |- 4 0.66 |.0.80 |0.40{ 0.10 | 0.02 { 42. 2.0 0.0 0.2

N## obs. 946 | 946 736 | 358-| 33 | 528 909 879 l 879 879 879
! Only events captured by digital monitoring system are included: Also, only events with Err(z)<
30 km are included in the tabulations for Gap, Depth, Err(z), and A,.;.,.

* Depth of focus is relative to sea level (0.0 km), positive below.

% One-station estimate, NEIC My, = 3.1 for this earthquake. ’

The average magnitude for SGB hypocenters of 1990 is about1.5. Furthermore, 95% of those
hypocenters have My, < 2.4. To iurther illustrate statisticnlﬁp;rope’rties of the hypocenter catalog,
plots of erz(z) versus An,n and erz(z) versus source-to-station gap are shown in Figure 3. Although
err(z) correlates positively with these two parameters, the scattergrams show that the correlatica is
weak, and many events having no nearby stations and/or poor coverage nevertheless are reported
with relatively low err(z) estimates (< 2 km). This tendency of HYPO71 to underestimate
uncertainty in depth estimates is shared by many currently available hypocenter ‘determining
algorithms. This point is discussed by Gomberg and others (1990).

Earthquake hypocenter determination requires that the investigator make a number of sim-
plifying assumptions about the nature of rock being sampled by seismic rays. In this report
and all prior SGBSN data reports, the earth models are assumed to be a sequence of horizontal
layers with constant P-wave and S-wave velucities are constant. The ratio of P to S velocity
is assumed constant in the medium, implying that the raypaths for those two body waves are
identical. Appendix F shows the two standard models, one for the immediate vicinity of Yucca
Mountain and the other for the rest of the southern Great Basin. Even for a fixed earth model,
variations in hypocenters may result from varying initial conditions (e.g., starting hypocenter) and
data weighting schemes. Some of these factors are discussed in the 1987 through 1989 seismicity
report (in preparation). To reduce the chance of HYPO71 iterations converging to a local rather
than the global RMS minimum, starting depths of both zéro and seven km are used; the reported
hypocenter in Appendix A is the one having the minimum RMS. In the case of cqual RMS values,
the hypocenter resulting from the seven km starting depth is (arbitrarily) reported. No algorithm
is known that *finda” the true earth model;
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all available computer codes tend to smooth the carth’s roughness, and thereby probably bias
bypocenters in ways that defy simple error-statistic estimation. One may infer a strong appar-
ent horizontal velocity anisotropy from SGB P-wave traveltimes from Rainier Mesa and western
Yucca Flat nuclear device sources. Although these observed variations correspond to very shallow
crustal depths (probably not exceeding five to ten km below the earth's surface), and may not
be representative of local earthquake source-to-station raypaths, they are strong enough to result
in epicenter errors of three km for Rainier Mesa tests recorded at SGBSN stations when using
standard, horizontally xsotropxc, earth models and HYPO'II to determine the hypocenter. Mcst
NTS tests are located to thhxn about one km of the true epxcenter, however.

The multiple sources of hypocenter estimate uncertainty ‘need to be considered when making
generahzahons about the spatxal distribution of SGB sexsmxclty Redetermination of hypocenters
using a variety of plausible earth' models should be performed to discover the range of hypocenters
that could be associated with a given earthquake’s phase arrival time data before one concludes
that the data unequivocally demonstrate the validity of some favcrite hypothesis. Revisiting the
data in this way should result in the development of a more viable data base of hypocenters, which
is less dependent on vagaries of computer programs and model biases than the current catalog.

WNotable Southern NTS Selamlclty, 1990

Microearthquakes occur sporadically in the SGB, with detection rates varying from zero
per day to a few dozen per day. The first telatively concentrated seisml:ity for 1990 began on
January 26, at the northernmost end of Skull Mountuin, Nevada Test Site. A focal mechanism
was prepared for the mainshock of January 26, 1990, 10:34:15 UTC, having ML = 2.5, Amin = 6.4
km, depth about 5 km below sea level. The solutxons indicate’ predominantly right-lateral strike
slip motion on an eut-dxppmg, nearly north-south oriented fault, or predominantly left-lateral
strike slip motion on a north-dipping, east-west oriented fault (Figure D1). The mainshock is one
of about two dozen late January microearthquakes loosely distributed under the northern end of
Skull Mountain. The most prominant fault in the vicinity is the Cane Spring fault, a left-lateral
strike-slip [enlt trending = North 50° east, which may define the south-eastern boundary of Skul}
Mountain (Poole and others, 1965, Ekren and Sargent, 1965) The focal mechanism solutions for
this Skull Mountain eart.hquake are not consistent with motion on the Cane Spnng or en echelon
Skull Mountain faults in its vicinity. Depth sections of the Skull Mountain series hypocenters,
shown in Figure 4, show that events extend from near-surface to a depth of about six km below
sea level. Examination of the behavior of the root-mean-square travel-time residual (RMS) as a
function of assumed focal depth indicates that for some of these events the shallowest hypocenters
are poorly resolved. Figure 5 shows that RAMS does not increase significantly with focal depth
until about six km below sea level. (This ambiguity could be reduced by increasing near-source
station density which may.be possible by deploying a temporary portable scismic net.) Figure 6
is a map of all prelimir.ary epicenters in the same region as those of Figure 4 for the time period
August, 1978, through December, 1990. The average number of microcarthquakes detected and
located by the SGBSN in this map regxon per year prior to 1990 is 42. For 1990, the number is
72.

Seismicity in theﬂ vicinity. of the Cane Spnng fault is examined here because the suggestion
has been advanced (Ken Fox, written communication) that a semi-continuous belt of seismicity
monitored by the SGBSN may illuminate a fault zone that extends northeast from the Amargosa
Desert of California and Nevada to the Pahranagnt. Shcar Zone, soulheut of Alamo, Nevada (sce
Figure 1 for locations). If such’a fault zone exists, it is difficult. t.o find major surface-breaking
faults in the NTS that align with the zone and with seismicity concentrations. Gomberg (1991)
explores plane
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Figure 5.~ Left S:de. Plou of vnnauons in epicenter with assumed depth of focus for the mainshock
and two very shallow hypocenters in the Skull Mountain series of late Januzry, 1990. The letters
correspond to depth: 0, 1, 2, ..., A, B, C, ... are zero, one, two, ..., 10, 11, 12, ... below sea level
(hexadecimal notation). *M™ refers to the epicenter for the solution with depth fixed at one km
above sea level. “S™ and “Z" refer to free depth epicenters, with zo' = T and 0 km, respectively.
Right Side: Plots of RMS travel time residual as a function of assumed depth of focus corresponding
to the same earthquake cata. The letters above the (z,y) points are HYPO71’s “grades,® which
are always assigned to hypocenters, and are frequently used to assesa their relative accuracy. The :
e velocity model used in hypocenter determinations for these piots has Vp = 4.9 km/sec in the i
shallowest layer, and Vp = 6.0 km/sec in the second layer,
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strain boundary clement models to show that major faults in the SGB may modify a regionally
uniform shear strain field to distribute concentrations of shear strain away from the major fault
traces. Concentrations of shear strain are found where faults bend and terminate. Thercfore,
the relative absence of seismicity between Frenchman Flat and the Pahranagat shear zone may
not indicate the lack of northeast-trending faults connecting these two zones of relatively high
seismicity. Instead, such faults, if they exist, may be unusually long and straight. Alternate
interpretations of the low levels of seismicity between southern NTS and the Pahranagat Shear
Zone cannot be ruled’ out. Because SGBSN station' coverage is at its sparsest at Nellis Air
Force Range, east of NTS; with a resulting higher-than-average detection threshold magnitude,
the SGBSN catalog provides little information to corroborate various hypotheses about crustal
deformation there.

Silent Canyon, Northwest NTS, Seismicity, in 1990

A series of earthquakes in the southern Silent Canyon Caldera’ (SCC), northern Nevada
Test Site, occurred in mid-February through late February, 1990, with sporadic tremors in later
months. A ‘map of epicenters for Silent Canyon Caldera activity for 1990 is presented in F igure
7. The hypocenters are concentrated at a depth of about seven km below sea level, with few
less than six km. Depth®sections (not shown) indicate the poassibility of a northeast-dipping
seismically active plane, although patterns such as this muy be due’to depth-epicenter tradeofls
associated with hypocentral uncertainty rather than to structure. Graphs o the S-wave traveltime
versus the P-wave traveltime for several SCC events {“Wadati diagrams®) suggest that locally,
Vp/Vs = 1.81 1 0.03, somewhat higher than the regional average (1.71). Inputting the 1.81 ratio
into HYPO71 results in SCC event hypocenters being about one km shallower than those reported
here.

Typically, source spectra S-wave corner frequencies, f., for SCC events, especially those
associated in time and space with nuclear device tests, are low, with f, < 5 Hz. The February
seismicity is unusual for SCC in that its frequency content is more typical of most SGB subregions,
with observesi source corner frequencies, f. > 10 Hz, that one expects for microearthquakes. SCC
is geologically complex, and ‘variation in frequency content of seismic coda for events in different
parts of the caldera may indicate strong local variations in Q as well as variations in seismic source
properties. - . .

Focal mechanism solutions for two of the February, 1990 SCC series carthquakes are shown in
Appendix D, Figures D2 and D3. Both focal mechanisms indicate oblique strike-slip, normal-slip
motion, although details'of nodal plane orientations differ. Earthquakes having these sorts of focal
mechanisms might be'ex;ie'cted in a region having oy =~ o,, with o oricnted in a WSW-ENE
direction, if a Coulomb yield criterion with a coefficient of friction, s s 0.75. is required, and prin-
cipal horizontal compreasive stresses having magnitudes, o4 = 40, are locally present (Morrow
and Byerlee, 1984; Harmsen and Rogers, 1986). The February, 1990 SCC scries is well modeled
by the standard double-couple focal mechanism, and the distribution of P-wave first motions nei-
ther suggests nor requires the presence of a substantial component of an isotropic (volumetric)
component to the source moment, unlike the almost exclusively dilatational distribution of P-
wave polarities for a few SCC earthquakes following BENHAM and other Silent Canyon Caldera
nuclear device tests.

' Death Valley and Vicinity Selsmicity in 1990 ;
3. . Yo T N {. :. T . -
Death Valley is considered to be one of the most tectonically active regions of the southern
Great Basin. Hamilton (1988) states that “Death Valley is now being widened obliquely as the

ranges to the west move relatively northwestward away from those to the cast. ... The northwest-
trending [Furnace Creek and Death Valley] strike-slip faults are thus transform faults to the
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extension recorded by the oblique slip on the north-trending Black Mountains frontal faults”® (p72-
73). The SGBSN geographic coverage was designed to permit monitoring of seismicity having
My > 1.5 in the vicinity of central and northern Death Valley. During the period 1979 through
1990, the central part of Death Valley has been relatively quict, although activity localized at
Tucki Mountain and in the castern Panamint Mountains, bounding Death Valley to the west,
are notably elevated relative to the regional levels. Figure 8a shows all carthquake epicenters for
1980 in the vicinity of the central part of Death Valley, and Figure 8b shows all cpicenters for
previous years of SGBSN monitoring, 1978 through 1989 (stations shown in Figure 8 define the
western perimeter of the network; west of the stations seismic monitoring is far less complete).
The central valley has a nearly complete absence of carthquake cpicenters. Other faults known
to have had surface movement in the last two to three million ycars are also shown in Figure 8;
correlation of epicenters with some of these faults is evidently much better than with the main
Death Valley fault or the Furnace Creek fault. Hamilton goes on, “the continuing Quaternary
extension of this [central] section of Death Valley may be accomodated by slip on a fault that dips
westward from the west base of the Black Mountains, ..., the continuation of that fault beneath
the west side of the valley and the Panamint Mountains is at a very gentle angle ...” (Hamilton,
1988, p. 76-77). The SCBSN may be monitoring seismicity on a detachiment fault, perhaps at
its intersection with other faults, or on other complicated structures in Death Valley, rather than
seismicity on the main strike-slip faults. Slip on the Furnace Creek and Ceath Valley faults must
be episodic, with the seismic network monitoring a quiescent moment in its evolution, or slip is
aseismic, occurring primarily by creep. The former alternative may be plausible il rock of the
central valley is experiencing significantly lower fluid pore préssu_rqs than that of the region to the
west. A study of the spatial correlation of microseismicity levels (number of events; cumulative
moment) with hydrologic parameters in the vicinity of Death Valley should be informative.

The focal mechanism shown in Figure 8(a) (also in Appendix D, Figure DYj for an earthquake
at Tucki Mountain, Califc;rnia,' that occurred on July 23, 1990, 00.52:50 UTC, is the only example
of a reverse-slip solution for data analysed in this report. (A focal mechanism for an carthquake on
March 16, 1982, at northern Tucki Mountain, California, one of whose nodal planes also display=
a large component of reverse slip, is discussed in Harmsen and Bufe (1991}.) The epicenter of
that lone 1990 earthquake is at the southeast end of a northwest-trending lincation of carthquakes
that occurred sporadically over several years of monitoring. The northeast dipping nodal plane
of the focal mechanism, il the fault plane, indicates that the réck of Death Valley is pushing
over a possible mountain-bounding fault in eastern Tucki Mountain. If the alternate nodal plane
is the faul: plane, then the rock of Death Valley is pushing under Tucki Mountain. From the
principal of minimumk energy, the work required against gravity favors slin on the former nodal
plane. That the SGBSN obscrves reverse slip in what some geologists claim is the most actively
extending region withir the SGB may appear ironic; however, if Tucki Mountain is an obstacle
to that extension, then reverse slip may be a required component of the total crustal deformation
respense in its vicinity. Furthermore, thrust at Tucki Mtn is predicted by models of strike-slip
along a curved fault, in this case, from the Furnace Creek fanlt to the Death Valley fanlt There
is excellent agreement between the deformation implicd by the Tucki Mtn focal mechanism and
“secondary structure” predicted by alaboratory-scale photoelastic model of st ress along a curved
fanlt (Freund, 1974, his Figure 27).

Because of the extremely low rate of occurrence of small-magnitude carthquahes in central
Death Valley, a more complete picture of current crustal deformation there is daflicult to obtain, It
is plausible that the rock of the rentral valley has greater hydraulic conductivity, and consequently
lower pore pressure, than the rock of the surrounding mountain ranges, resulting in greater
cffective normal stress across the major faults than exists across the sccondary faunlts in the
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mountain ranges surrounding Death Valley. It is also possible that the Death Valley-Furnace
Creck fault systein is experiencing a quiescient moment in i evolution, ur that deviatoric stress
levels are low (Rogers and others, 1991}, or that the northwoest trend of the Furnace Creek fanjt
is not suitable to permit slip in the current stress field.

Northwestern SGB selsmicity, 1990

In the northwestern section of the southern Great Basin, several small series of carthquakes
occurred in 1990, and four earthquakes in the region were analysed for focal mechanisms (Figure
9). On April 21, 17:55:52 UTC a strike-slip earthquake having M, = 2.0 occurred at the western

edge of Sarcobatus Flat, about 16 km south of Scottys Junction, Nevada (mechanism labeled
“l"

in Figure 9; Appendix D, Figure D4). The éstimated depth of the carthquake is 7.2 & 1.4
km below sea level. On May 13, 00:48:11 UTC, an oblique nof}nnl-slip, strike-slip carthquake
having My, = 1.9 occurred about 2.7 km east of the April 21 earthquake (mechanism labeled “2”
in Figure 9; Appendix D, Figure DS5). The estimated depth of the May 13 carthquake is 6.3 = 1.5
km below sea level. On November 1, 07:51:46 UTC, a:normal-slip earthquake having Afp = 2.4
occurred in"Stonewall Flat about 18 km ESE of Goldfield, Nevadi (mechanism labeled “3" in
Figure 9; Appendix D, Figure D16). The estimated depth of the carthquake is 6.0 1.4 kin below
sea level. On December 13, 01.01:00 UTC, a strike-slip carthguake having Afy = 2.8 occurred
about 1 km east of the town of Gold Point, 4 km £ of Lida, Nevada, in an unnamed alluvial
valley west of Mt. Dunfee (mechanism labeled “4” ip Figure 9; Appendix D, Figure D17). The
estimated depth of the December 13 carthquake is 2.8 = 1.0 km below sea level.

The northwestern SGB has been perennially seismically active, and listings and discussions
of preliminary hypocenters from the SGBSN may be found in Rogers and others (1987), larmsen
and Rogers (1987), and Harmsen and Bufe (1991]. Figure 10 shows all epicenters determined by
the SGBSN prior to 1990. Besides the areas seismically active in 1990, notable concentrations
of seismicity may be discerned in previous years’ monitoring in the Montezuma Range, in the
Palmetto Mountains west of Lida, Nevada, in the Last Chance Range, at Gold Mountain and
the Grapevine Mountains, in northern Death Valley, and in various other mountains and valleys.
The strike-slip focal mechanism for the earthquake of Decerrber 13 contrasts with predominantly
normal-slip mechanisms for earthquakes about 5 to 10 km east of the December 13, 1990, cpi-
center, reported in the three just-cited open-file reports. This close proximity of strike-slip and
dip-slip styles of deformation argucs for the local presence of an axially symmetric stress ficld in
the vicinity of Slate Ridge, Nevada.

Sarcobatus Flat, Oasis Valley, and caldera seismicity, 1990

Central and eastern Sarcobatus Flat also have been seismically active during the period
of operation of the SGBSN Scismicity at Sarcobatus Flat for the period 1978 through 1983 is
reviewed in Rogers and others (1987), and listings of subsequent seismicity are given in Harmsen
and Rogers (1987) and Harmsen and Bule (1991). Many clusters of-seismicity coatinued to be
observed in eastern Sarcobatus Flat during 1990. Predominantly strike-slip focal mechamsms for
five carthquakes in castern Sarcobatus Flat are shown in Figure 11 (mechanisms 2, 5, 7. 8, and 9,
respectively; Appendix D, Figures DG, D10, D13, DI4, and D15, respectively). Magmitudes for
these Sarcobatus Flat events range from My = 1.1 for an carthquahe of Augnst 2, 1990, 05:15:02
UTC to My, = 2.6 for an carthquake of October 29, 1990, 02:37.27 U'TC. Depth estimates range
from 0.5 % 0.5 km below seca level for an carthquake of September 6, 1990, 10-32:18 UTC, to
about 50+ 1.4 ki for earthquaies in September and October Figure 11 also shows two focal
mechanisms (numbers 3 and 6) near the western edge of the volcanic calderas that form the
western part of NTS, one (number 3) an oblique strike-slip, normal slip mechanism for an
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Figuie 11.- Map'of eastern SarcobatusFlat and western NTS, showing caldera boundaries (W. .
Carr, written communication, 1990) and focal mechanisms for earthquakes of 1990, labeled “1”
through *9." The inner and outer dashed rings surrounding the resurgent dome of the Timber

+-. -Mountain Caldera represent minimum and maximum estimates of its extent, respectively.
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earthynake on June 24, 1990, 23:55:38 UTC, west of the Black Mountain Caldera, having My, =
1.9 (Appendix D, Figure D7), and oné (number 6) a strike-slip’mechanism for an earthquake
on August 3, 1990, 20:23:55 UTC having M, = 2.3 with epicenter at the western edge of the
Oasis Valley segment of the I'imber Mountain-Oasis Valley caldera complex (W. Carr, written
communication, 1990) (Appendix D, Figure D9). Figure 11 displays another predominantly
strike-slip focal mechanism solution for a My = 1.1 earthquake at Little Skull Mountain on July
22, 1990, 08:17:14 UTC (mechanism 4; Appendix D, Figure D8). Sensmxc:ty recorded by the
SGBSN for the period August 1, 1978 through December 31, 1990 in the same map region as
Figure 11 is plotted in F:gure 12. This plot shows that Yucca Mountain, a seismically quict
place, is surrounded by zones of variable - but generally higher - seismicity levels. The western
edges of the volcanic caldera complexes appear to' help define a diffuse, but distinctly visible,
north-south trending seismicity zone ' having lenglh in excess of 50 km, which we designate as the
“Oasis Valley lineament® (A. M.- -Rogers and others, 1989, written commumcauon)

Much of the diffuse seismicity in the interior, of the Sllent  Canyon Caldera is low-[requency
activity associated with the Department of Energy’s nuclear device testing program (e.g., cavxty
collapses), but most other seismicity shown in Figure 12 is natural {epicenters from a few mining
blasts may have been mxsxdennﬁed as euthquake epxcenters) The concentrations of seismicity at
some caldera and resurgent. dome boundaries (e.g., Sleepmg Butte segment boundary with Timber
Mountain caldera segment; labeled A in Figure 12; northeastern edge of Timber Mountain caldera
segment, labeled B; southern edge of Timber Moun’ ain resurgent dome, labeled C) are spatially
similar to concentrations of seismicity along the southern edge of the Long Valley caldera (Savage
and Cockerham, 1984) which were widely held to be associated with dike mtruswn However, !
do not wish to imply that these Timber Mountain seismicity patterns suggcst. the possibility of
an active volcanic process, only, the possibility that caldera boundaries may continue to act as
stress concentrators some 9.5 million years after active volcanism occurred. Alternatively, one
may argue that zones or pockets of concentrated seismicity are observed throughout the SGB,
and the coincidence of some of them with caldera boundaries is not sufficient evidence to conclude
a causal relationship between the two. The spatial relationship between seismicity and caldera
structure is not new to the SGBSN data set. McKeown (1975) also noted that aftershocks of the
megaton-yield’series of Pahute Mesa nuclear sxplosions of the late 1960s were mostly confined
to caldera faults and caldera-boundmg faults (“ring fractures™). Aftershock distributions rarely
extended away from the calderas along basin-and-range faults. -

Y'ucca Mountain Seismlicity, 1990

No ecarthquakes were detected by the SGBSN at Yucca Mountain in 1990; the ncarest earth.
quake occurred in 40-Mile Wash four km east of Yucca Mountain Jan 14, 1990, 14:57:54 UTC,
M, = 0.6 (Fxgure 13a). The depth of focus was well constrained at about 3.8 km below sca
level using the velocity model of Appendix F, Figure F2 (the Yucca Mountain model) (Figure
l‘lb) Polarities of P-wave first motions were too ambiguous to usefully constrzin focal mecha-
nism nodal planes. A temporary ‘portable microearthquake Tietwork installed by the University
of Nevada, Reno, Nevada, in''the vicinity of Yucca Mountain_ during the last quarter of 1990,
capable of recording earthquakes having magnitudes as low as M, = —1.0, also showed that
Yucca Mountain is seismically quiet (Brune and others, 1991). Microscismicily at Yucca Moun-
tain recorded by the SGBSN in previous years is discussed in Rogers and others (1987), Harmsen
and Rogers (19§7), and in an upcoming report on SGB seismicity for 1987 through 1989.

b-values

This report does'not intend to provide a comprehensive analysis of b-values for SGBSN data.
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.~ . Figure 12.- Seismicity in eastern Sarcobatus Flat and western NTS during the period August,
1978, through December, 1990, showing caldera boundarics (W. Carr, written communication, )

.37 % 1990). A concentration of seismicity at‘the Timber Mountain Caldera-Sleeping Butte scgment o
' " 'iboundary is labeled *A.” Another concentration, at the northeastern boundary of the Timber S h
.7~ Mountain Caldera,’is labeled “B,” and a third, at the southeastern edge of the resurgent dome of :

*' +"* _ the Timber Mountain Caldera, ia labeled “C.*“A few other seismicity concentrations at caldera )

4. boundaries are evident, but unlabeled.- No attempt was made prior to about 1982 to exclude
! "% sejsmicity, eitheér altershocks or cavity collapses, that resulted from the Department of Energy’s
nuclear davice testing program. After 1982, reporting of such phenomena was gradually phased .

out of the SGBSN catalog. Such activity may comprise the majority of epicenters shown in the
Silent Canyon Caldera.
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Figure 13.- (a) Seismicity detected by the SGBSN in the immediate vicinity of Yucca Mountain,
Nevada; during the calendar year 1990 is confined to one earthquake at Forty-Mile Wash, shown
with filled-in epicenter. A few earthquakes at Bare Mountain are also shown. (b) Left. Epicentral
variation with assumed focal depth for the 40-Mile Wash earthquake shown in Figure 13(a), with
letters having the same meanings as in Figure 5. Right. Variation in RMS residual as a function of
assumed depth of focus. Note the much improved definition of the depth estimate (relative to the
RMS criterion) when nearby station data are present when compared to the RMS graphs of Figure
5. Letters above and below the (z,y) points again correspond to HYPO71 “grades” assigned to
the hypocenters. -
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y ilb\géﬁer, Becgh_sej;-vnlpe's are frgquén.tly cgnsideied when seismologists attempt to characterize
the seismotéctonic framework of a region, & few estimates are provided here. Only SGBSN data
for the calendar year 1990 are used in the following determinations, also, only local magnitudes

are considered. " *° - R I P S crme de aad
' The goal is to estimate the coefficient b in the relationship, = -- _ feeo® -5:” .
R N PO .. A . - tat
! - - - . . P ‘e N * b S P S ® N
LN ;e P R T e T AR I I D TR R
T A L b - logNi=a+bML, ., - - o =

r: - .3 LA T

- .

r;wl;ere N; is ‘t.l‘x;:tnumber Ao'f "earthqq;k;s in egx".h“"x:igag};it’ud_e bin,” within which thé_’hypocentcr
, magnitudes have the property |Myr;— Mri| < dM, where My is the jth magnitude reading,’and
_i.the ith bin, with midpoint My, and dM is the half-interval width.' Various estimation methods

(least-square, maximum likelihood, ar“l’d others) are used to estimate b. “For vertical-component

instrument derived g\agnitude:s, data partitioning in ’ty.‘h'e'»rpag}iifude rangé 1.375'< M}*".<'3.375,
-in magnitude intervals of 0.25, was observed to provide a-sufficiently linear-relation -between

: log N and M. The resulting ’pre.'limimir'y,lb—*’}alue1 e;st'i‘;"gu:@e_sbgfe’ 3 ='~1.03 (Akl method), b =
:.—1.01.(Page method), b = —1.01 (Karnik maximum'likelihood method),’d = '49.92‘(Pe}kins

-

* “minimum x? fit), and 3 = —1.01 (Bender correction to Aki value). For horizontal-component

- magnitudes, the magnitude range 1.375 < M dor < *3.‘8A7’5,‘in’ rx‘xxa_gnitgde:inter\}'als:of 0.25, provides
a:n approximately linear log N versus M. The resulting b‘-_wlli‘.uie' eﬁiir’niies are b =_;(f.93‘ (Aki
method), b = <0.93 (Page method), b = —0.92 (Karnik maximum likelihood n.cthod), b = -0.88

. (f"e_rkixis minimum x’ ‘method), and b = ~0.92 (Bender correction to Aki value). ';‘ygséﬁicirious

_estimates ﬁ:e'lais‘qu's;ed‘iﬁ Bender (1983).-The consistently lower. estimates for 3, when using

“horizontal instfument My ‘data when compared to vertical instrument M data may result from
the lower gain settings of the horizontal instruments, which allow them to record larger magnitude
events on scjale; also, the horizontal component magnitudes for My, > 2.5 are, on average, higher

_ than éqrféponding vertical component magnitudes, further discussed in the 1987 to 1989 SGB

;seis}nigity report. én arca for future research might be the assessment of local variations in
b-value, and the comparison of b-values for SGBSN data with those of adjacent parts of Nevada,
(California and Utah. Variations are, according to"fré.qu'e’ntly espoused dogma, significant because

., many seismologists believe that b-value varies inversely with regional stress, . "¢ - .4 -
PR - B K R '.‘ . . - . - . ) , - -~
e - R [SE R ma g mt s o, med o~
<s L DR ERE ses ) . ceon
: fes e N IR I L L D & SO -
s ™
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In pa‘r‘ticul';r, we may wish to compare b-"ialuc'a within the SGB with that of the Central Nevada
Seismic Belt, which has expcriéﬁ(ccd several My ‘> 6 earthquakes in the twentieth century.

‘.7 ' Some Comments on‘chk‘)nai Stresscs.and SGBSN Focal Mechanlims”
0 P T Y P S

=

“The nature of the regional crustal stress tensor, how it varies laterally, vgggigilly, t'emf)xo’rally,
“‘and how smooth or rough it is are all topics of great interest’and great uncertainty both in the

'SGB and in most continental’crust. . Earthquske focal -mechanisms could theoretically provide
" _constraints on the ié‘ngﬂe‘bf ‘plausible atressitensors, especially if mqré were known about iocal

. ‘rr;;t.el:iisl and fault'properties, ¢.g.; whether new faults are being fogmed‘or old fm}lt.:s are being

s, = 5 :

" Ureactivated,‘if the latter, whether 'a Coulomb-Mohr criterion of; failure is épp‘ro;;r'igt‘el(l,\dogi,

‘ '197;1),=;}i1d if 5o, theé range of cocflicients of friction, p, that are prgent;(biiox:rovy‘:apd Byerlee,

the local pore pressure, and.the thermal regime. 1’A_comr§10§l§_!iny§kéd assumption in

“"5trfess field determinations is that sliding occurs in the ‘direction of m_aximum shear'sgaess on a

given plane. This assumption is plausible for smooth planes of weakness; it jis lessipla‘uléible for
R - [ ety T oL

- corrugated or Tt ocacood
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undulating surfaces, on which motion is probably, parallel to the direction of corrugation. In the
same vein, if g has diréctional variation (i.e., if p is a second order tensor rather than a scalar),
the underlying physics may require a revision of the standard assumptions. | .

The focal mechanism solutions for SGBSN data are themselves somewhat ambiguous, both as
a result of the regional character of the station distribution and the uncertainty in the source-to-
station raypaths. Some of these uncertainties are discussed in the 1987 to 1989 SGB seismicily
report. P-wave first motions are modeled as direct or refracted by HYPO71, depending on
assumed focal depth (some cases well constrained, other cases poorly constrained) and source-to-
station distance (on average, g‘muvch bette’jg-'cgnat.r_nined parameter). If wrongly modeled, raypath
take-off angles may affect the range of permissible dopble:coﬁplé mechanisms. "Amplitudes of first
motions vary strongly with'so“u.rce'i'aaiatid‘n pattern as well as with'path effects, and thus provide

" ambiguous guidelines to the analyst .tr)"i;ng to'determine whether a particular arrival isdirect or
refracted. With this uncertainty, focal mechanisms are'nevertheless reported in Appendix D as
a preferred solution and, optiopnlly, one or two alternate solutions, The alternate mechanisms
of Appendix D aitempt to display the range of the most-poorly constrained parameter,; which
could be the strike, dip, or rake angle of one of the 'npdal'plé.’n‘es. When fitting a potential stress
tensor to a population of 'éuthc‘;uavke focal me"chgnisn}?, the analyst must consider both nodal
planes of a given “preferred” solution, and should also consider the nodal planes from alternate

' solutions. Thus, an exponential growth in comprier iime'is indicated by the permutations
and’combinations: each earthquake may have a preferred solution and «wo (or more) solutions
exhibiting the maximum plausible variation in strike, dip, and rake angles. For a population of
n earthquakes, one may wish to consider > 6™ permutations of nodal planes when analysing the
appropriateness of a given stress tensor, and must consider a wide range of initially plausible stress
tensors. Michael (1987) reviews various algorithms for stress tensor. determination, in which the
algorithm eithier preselects the preferred plane or uses both:nodal planes; pre-selection is biased

‘by the telative importance the algorithm places on_ various slip criteria, and no pre-selection
generally widens'the confidence. regions for principal compressive stress directions and relative
am{)litudea.i Whether stress field inversions should'be petformed for the set ‘or some subset of
focal mechanisms computed from:1979 through 1990 by analysis of SGBSN ‘data is debatable,
but what the focal mechanisms can do is to provide a data bas‘eithat may generally support or
contradict the hypothesis that some specific uniform stress tensor, determined by cther means in
the vicinity of Yucca Mountain, extends regionally through some portion of the southern Great
Basin.

Twa less computer-intensive and assumption-dependent ways of describing the focal mecha-
nism data are to compute the'average P-axis and T-axis jﬂircétions, and to intersect compression
dihedra and tension dihedra, respectively. These analj'sc:; have been performed for mechanisms
reported in prior SGBSN data reports (€.g., Rogers and others, 1987). Table 2 presents 17 focal
mechanism solutions for SGB carthquakes of 1990, without consideration of plausible alternate
solutions. “Fof 16 of these solutions (solution 10 excluded), the average P-axis, as determined
by Watson statistics (Schuenemeyer and ‘others, 1972), trends North 46.6° East, with inclination
-6.8°, and the average T-axis trends North 41.9° West, with inclination -3.0°. Figure 14 is a
plot of those 17 P and T axes, with arrows in-the directions of the just-noted average values. The
intersection of 16 p:dikedra of those focal mcchanisms (the reverse-slip solution shown in Figure
D10 is again ‘excluded) yields a pair of small area patches on the lower hemisphere, one in the

“northeast (iﬁa'drant.?,sand a small sub-horizontal one in the southwest quadrant; the T-dihedra
intcracct in larger patches centered in the northwest and southeast directions, in cones having
radius about 15° (Figuré 15). These regions of intersection are plausible areas to search for the
directions of maximum and minimum principal compressive stresses when secking a uniform
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Table 2. Prelimigg.ry Southern Great Basin Focal Mechanisms for 1990

St, strike of nodal plane; Dp, dip of nodal plane; Rk, rake of slip vector; Tr, trend of axis; Pl, plunge of axis. Convention for rake angle sign:
—180° < Rk < 0° for mechanisms having a component of normal slip, and 0° < Rk < 180° for mechanisms having a component of reverse slip. ML,
Incal (SGB) magnitude; Tem, type of source mechanism: 1, single event focal mechanism; 2, composite focal mechanism. Nodal planes: No inferred
fault planes for these focal mechanisms are presented here, although for many of the meckanisms, inferences about the preferred nodal plane based
on lineations of epicenters and/or oz the state of tectonic crustal stress are possible, For example, if the maximum horisontal compressional stress is
oriented at about North 20° to 30° East, then right-lateral strike'slip may be expected on steeply dipping, notth-trending fault planes with greater
Jikelihood than left-latéral strike slip on east-trending fault planes, other mechanical conditions being equal. Rmk: Remarks, designated by *, means
that (SV/P); amplitude ratios were used to constrain or help determine the focal mechanism. Alternate focal mechanisms: dashed-line solutions in
the figures of Appendix D represent equally plausible focal mechanism solutions for the same data. Alternate solutions are not shown in this table,

Y
N >

Nodal planes Principal uves R
Ist 2nd - P _T_= B m
Dp Rk St Dp Rk Tr Pl Tr Pl Tr Pl k

66. -147. 267. 61. -28, 232, 40. 139, 3. 45.,50. °
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Figure 14.~ Inclinations (plunges) and azimuths of 17 focal mechanism preferred solution P axes
and T axes for 1990 data reported in Appendix D are plotted on the equal area lower hemisphere
projection. The inward-directed tabs represent the orientation of the average P-axis for all but one
those data, and the outward-directed tabs represent the orientation of the average T-axis for all
but one of those data (the exceptional Tucki Mtn. reverse-slip mechanism, whose T-axis has an
arrow pointing towards it, is excluded from the averaging computations).’ Dashed circles represent
inclinations of 25°, 45°, and 65°, respectively,
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Figure 15.- Intersection of compressional first motion quadrants, containing the T axes of 16 of the
17 focal mechanisms of 1990, may constrain the location of minimum principal compressive stress
direction, o3, in & region where the stress tensor is uniform. The zones of intersection of the T
quadrants of those 16 focal mechanisms are shown surrounded by diamonds, Similarly, the zones
of intersection of the 16 focal mechanism P quadrants, which may constrain the location of the
maximum principal compressive struss direction, ¢y, are shown aurrounded by x symbols. Regions
where all but one and all but two quadrants intersect are also showr: in this figure.
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stress tensor that attempts to fit this set of focal mechanisms, The average P and T directions,
and the zones of quadrant intersection, agree fairly well with those of focal mechanism data
presented in previous SGBSN reports. For example, the average P-axis for SGB earthquake focal
mcchanisms for the period 1987 through 1989 trends North 38° East, with inclination -5°, and
the average T axis for those data trends North 57° West, with inclination 2.8°. The differences
between the two data set averages result from a few anomalous solutions and from the broader
geographic region sampled in the 1987-1989 report. Individual and average focal mechanism data
for a much broader region, including all of Nevada and adjacent parts of California, are presented
in Rogers and others (1991).

Summary and Conclua!ops“

* Yucca Mpuntain continues to exhibit very low rates of seismicity, but is surrounded by many
zones of relatively elevated, but low-magnitude, seismicity, such as Sarcobatus Flat, southern
Nevada Test Site (Rock Valley-Cane Spring fault zones), and Timber Mountain.

o Caldera Vboundaries/'ahould be considered as controlling structures for seismicity in the
vicinity of Yucca Mountain and Timber Mountain.

® Although no swarms, clusters, or magnitude 3+ earthquakes have been recorded in the
Oasis Valley west of the calderas of western NTS, more than a decade of seismic monitoring by
the SGBSN reveals an approximately linear north-south trending epicenter pattern with length
71 50 km in that vallgy. This epicenter trend is about %5 km'west of the center of Yucea Mtn.

e The [acf that predominantly strike-slip seismicity is observed in at least equal abundance
to predominantly normal-slip seismicity during the monitoring period 1975-1990 suggests that
seismically active portions of the southern Great Dasin enjoy a stress field having relatively large
maximum horizontal compressive stress, o7, comparable or even slightly greater than the vertical
crustal stress, o, =1 pgz. !

* The nearly complete absence of seismicity on Death Valley and Furnace Creek faults during
the monitoring period 1979 through 1990, coupled with the presence of seiamicity on the sast
side of the Panamint Mountains, suggest that the local seismically active structures may be
rangefront faults, perhaps at their intersection with gently dipping faults spanning central Death
Valley from the western Black Mountains to the eastern Panamint Mountains.
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Appendix A

Earthquake locations for the year 1990

and quadrangle map names to which locations are keyed
""" The local hypocenter summary column headings are Jor the moat part self-explanatory. UTC™ |
is Universal Coordinated Time. Horizontal error equals \/adz3 + 2dy?, where sdz and sdy refer to -
the HYPOT1 standard errors in longitude and latitude, respectively. Vertical error is the HYPO71
standard error in depth (sdz). “AZI GAP” i the azimuthal gap, that is, the largest angle subtended - .
by the épiéentcr and any two circularly ‘adjacent stations with positive pbuefweight; Q1% and
*Q2" represent two HYPOT71 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, zo; at 7 km for iterations), 1 for data scaled from digital seismograms. _Various
values are tried for zg, the initial hypocenter guess. zo and yo are always taken to bé near the’
earliest-reporting station. When equal final RMS values occur for golutions having different zo, the
- solution derived from the zo = 7.0 km starting value is reported (although the choice is arbitrary).~~
Y Mca is the coda-average xﬁggnitude, Md is the duration magnitude estimate; MLh is local mag-
fitude from horizontal-component instruments, MLy is local magnitude from vertical-component _ .
instruments,; MLc is the maximum of station magnitudes from overdriven (clipped) records. Am-
plitudes recovered from vertical-component data are multiplied by 1.75 to provide an approximate
horizontal-equivalent amplitude. The depths may be followed by one or two sta.s. One star means
that the depth-of-focus standard error estimate was very large (= half crustal thick‘nw).} Two
stars imply that the depth was fixed by HYPOT71 during the last several iterations for hypocenter,
because the data tacked resolving power for that parameter. DELMIN js the minimum source to
station distance in km, and RMS RES. is the root-mecn-square travel time residual, defined in the
text of this report. #N PH. is the namber of (P+S) phases having positive weight in the solution.” 1
Finally, U.S.G.S. quadrangle is the name of 71 or 15 minite topographic quadrangle in which the
epicenter lies.”} . c . ‘ U “
i~ Appendix ‘Aexcludes all “low-frequency” seismicity associated with NTS nuclear device tests.
Such phenomena include aftershocks at ultra-shallow hypocentral ‘depths and cavity collapses.
Such events, though having a téctéqic significance, are strongly associated in time and space with
t:esting,)'and their inclusion in the Appendix A seismicitﬁ catalog would probably bias any effort -

H
x
¥
i

{o determine natural seismicity rates in the northern NTS from’this catalog. See Appendix C of

this report for further details on these “low-frequency” events. = =~ -+ .
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20 MERCURY SX

28 LADGER SPRING

9 BADGER SPRING

7 CALIENTE

- 8 THIRSTY CANYON SE
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14 LATHROP WELLS SE

t1 JACKASS FLATS
10, STR!PED HXLLS

,15 STR!PED HlLLS

10 -e0eQUAD, NOT LISTEDe
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ERROR GAP
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Mco M ML MLy Mlc (KM) (SEC) -
2.38 ., : T

* LT N . e

o TostaND
LATITUDE LONGITUDE ERROR DEPTH
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17: 1:12

11:55:18
12:59:24
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13: 9: 4
13; 9:44
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13:43:568
13:15: 7
13:28:58
13:35:12
13:39:54
13:45: 1

13:48:52
13:59:48
14:14:48
17:18:21
17:41:57
9:50: 3

15; 0:47
0: 1:58
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37.196  116.382 °
37.194 116,380
37.174  118.389
37.191  116.379
37.199 116,381
37.195  118.377

.37.188 118381
37.192  118.377
37.193 * 116.379
37.2e4 118,368
37.192 116,380
37.199  116.373
37.179  116.407
37.194  116.381
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37.262  116.378
37,196 116.384
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RES.,

MLv MLc (xu) (SEC)
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0.94

2.08
1.47
2,78
1.38
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1.2
1.14
1.21
1.04
1.08
1.5

1.12
1.29
9.95
1.8
1.34
1.04

1.20
0.88

& 388&

o s ®

0.30
4 0.04
.19
8.28

0.06

0.17

e.18
0.13
.17
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0.08
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0.12 2

8.21
0.10
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e.15

0.12
0.10
0.17
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0.12
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0.03
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8.1
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15 eseQUAD. NOT LISTEDe
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19 MO TEZUMA PEAK SW
14" MONTEZUMA PEAX SW

17 .GOLDFIELD

15 ¢ssOUAD. NOT LISTEDe
18 TIPPIPAN SPRING .

12 LITTLE LKE .~
2 SCRUGHAM PEAK .
23 AMMONIA TANKS
.14, SCRUCHAM PEAX
16 SCRUGHAM PEAX
56 SCRUGHAM PEAX

19. SCRUGHAM PEAX
21, SCRUGHAM PEAK
38 SCRUGHAM PEAK
21 SCRUGHAM PEAK
15 SCRUGHAM PEAX
13 SCRUGHAM PEAR

15 SCRUGHAM PEAK
34 SCRUGHAM PEAX
21, SCRUGHAM PEAX
45 SCRUGHAM PEAX
18 AMMONIA TANKS

25 SCRUGHAM PEAX

19° AMMONIA TANKS
12 SCRUGHAM PEAK |
19, SCRUGHAM PEAK
14 SCRUGHAM PEAX
22 SCRUCHAM PEAX
24 SCRUGHAM PEAX

18 FRE)()O&A“ FLAT

16 SCRUGHAM PEAK
16 STRIPED HILLS
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DATF. - TINE
(UTC)‘ (DEG.: N)
[ T
7 49'46 37.2083
21 10:38:27 * 37.770
21 23:24:38 1 37.204
21 1 23:35:27 - 36.151
22¢. 0: 4: 9, 37,335
22 2 9 2237, 205

22 11 2 10 37. 197
22 11: 6:20 37.209
22 ,16:36:53 ;37.207
221°16:41:31 , 37,207
22;°18: 6:43 ; 37.209

22 21 31 3!
23 2 8 9
23 +: 3:23:37 4
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24 - 9:47:48 -
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27 - B8:19:59°
27 17:49:36
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28 - 4:14:23
28 | 7:32:37
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23 8 3: 53
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28, 9:16:44

'2:26-25°
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36.998
36.019
L 37.197
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L7 PANROC SPRING SE

15 MT IRISH
23 WAUCOBA WASH
16' LITTLE LAKE

13 sesQUAD, NOT LISTEDe

14 TOPNPAH SPRING

7 BONNETTS WELL

33 SCRUGHAM PEAK(vp/vew=) )
16 SCRUGHAM PEAK

21 PAPOOSE, LAKE NE

13 FRENCHUAN FLAT
6 CRESCENT RESERYOIR
10 PIPER PEAK

13 PlPER PEAK
13 PIPER PEAK

,-, P




e,
N
[eni
wm
l” w
(en]

1y

L R PG

OB NARSEUL UNNNR =

DATE - TIME
(ute)

9:22:15
9:24:17
10: 0:14
12: 9:29
13:45:12

15:34:18

17:13: &
17:38:25

‘18: 2:40

18:18:57

18:56:55

20: 9:10

' 20:55:44

21:27: 8

D21:56:38°

22: 5:47
22:17: 11

22:17:48

22:19:59
22:26:3>
23:42:50

1:47:51

17:52: 5
13:57:15
15:42:40
17:10:48

21:48:14

5:33:87

16:35:17
1:20:43
17:42:36
17:56:55
8:51:22
9:17:44

10:13:21
1927 5:32

Y

LATITUDE LONGITUDE ERROR DEPTH

37.594
37.591
37.897
37.603
37,600
36,343

N

37,603 °

37.597
37.600
37.601
37.596
J37.598

37.544
37.598

37.598 .
37.594

37.601
37.594

37.598
37.599
37.595
37.603
37.593
37.597

37.595

37.895 |

37.599
-37.6086
37.598
37.606

36.577

36,804 -
36.238 -
37.018 -,

37.573
37.478

' 37.309

36,786
37.202
37.280
37.666
35,6353

© 35.635

J36.731

. (DEG. N) (DEG. W)

117.807
117.8114
117.819
117,818
117.820
114.887

l

117.727
117.81%
117.815

117.802

117.814

117.299°

116,328
116.178

L

R TYYY.

—
- s e

. =

< [LE E_X- X. X™ D= NONN NGO ==
..

© LPAUNNUL ANNEI=N VOOV a—r

wab bovesn

WO WL+ LUL nbhb&o NO O

-

O OoONGOOO SNoOOON N =D

H(lad)  (xd)

1.9
1.68
2.84
8.5¢6
5.0

~-1.54

2288 N2eIE 2

.
™ O~
N O -

3.37

0.95

NARRN &S
NI

NN U A
0O~V O =

. v e ® @
(- -N. RoX 73

.

*O 0 DULURUO

21
. . .
(-] [N J SEN]

-

©

~

- - B3
. .

« .
[ S R N N

B N X W

158
138

151

159
161
156
165
164

153 .

133

151
182
157
183

259
150

18 ;

199
87

94

142
138
226
283

286
125

1980 LOCAL HYPOCENTER SLAMARY - SG8 EARTHQUAKES

STAND AZ]
ERROR CAP
2(xd) (DEG)

(e ')
125 MAGNITUDE ESTIMATES

- Mco Md MLA MLy MLc
ccl 1.13 1.28
: o 1.12 1.2%
BCcl 1.8 2.2
ect 1.3
ccl 1.05
cCl 2.25 2.26 2.0
cel 1.05
BCl 1.24 1.41 1.52
ecl -
Bcl” 1.26
[P 1.64 1.80 2.2
ccl 1.51 1.85 1.7t

rid
ccl' 1.18
cCl 1.50 1.48
BCl - 1.51 1.56° 1.8
cCuU 1.54
BCl 1.5 1.74 2.3
ACl 1.58
ccl 1.41 1.94
BCl 1.73 1.55 1.6
ACl 1.34 1.42
(2 o] 1.54 1,49
ccl 1.18 1.05
- o S 1.82 1.61 1.8
ACA 2.07
ADA 1.60
ADA 1.59
COA 1.87
BCA 2.19
COA 2.07 .
col 1.74 1.99
Al 1,20 1.13
ABI 1.64 1.47
ACl 0.79 147 1,7
ool 1.04
Bct, 1.57 . 24
ABl 0.68 1.40
AAL 1,32 8.72
ACl 1.42 1,19 1.15 1.1
Acl 0.8 0.73
801 0.768
0Ol 2.55
00! 1.38 2.1
sa! 0.7%

&

DEL-
MIN

13.5 0.09 7

13.7
13.2
12.5
12.8

-t - ot et s
LN S
NUSNONE -

[ X
UNUUUD

-t —h ot —a s
LN U

33 - ot et ot ot ot Jo et s et s o e
NN OENIOAR NUNNWK
R EEERIRE . R

BE LNANNG -

W
@ o
Py

NOR@DEN UOOVUU OORDNUOL *drDN

-

RES, r"u U.s.G.S.
(1) (sEC)

QUADRANGLE

PIPER

PEAX

PIPER PEAX
PIPER PEAX
PIPER PEAK

PIPER

PIPER
PIPER
PIPER
PIPER
PIPER

PEAK

.34 12 DRY LAKE -

PEAK -
PEAX

PEAK

PEAK
PEAX

©.12 12 PIPER PEAK '

LICA WASH

PIPER
PIPER
PIPER
PIPER
PIPER

i

PIPER
PIPER
PIPER
PIPER
PIPER
PIPER

PIPER
PIPER
PIPER
PIPER
PIPER
PIPER

.y i

NEW YORK BUTTE
FREMCHMAN FLAT
BENNETTS WELL
THIRSTY CANYON SE

PEAK
PEAK
PEAK 1
PEAK: '
PEAK ™"

PEAK
PEAK

vk

LIDA WASH

WHEELBARROW PEAK NE

9 MAGRUDER MIN

JACKASS FLATS
SCRUGHAM PEAK
SCRUGHAM PEAK
PAHROC SPRING
AVAWATZ PASS

AVAWATZ PASS
SPECTER RANGE NW




DATE - TIME

(UT )

7

T,
8
9
9

21

L2

10: 33
32 27
6:25:48~
20:47:53
20:53:52 °

AR

£ 2:38:32
2:43:17

*8:46:19
18: 0: 7°
_23:21:25

) 37 2321 7 118 423¢" -

'83843

“: 14:18:38

24"

25
26"
26
28,
29

29
29

392

30

3

Jl

7:43:33

‘11344229

12:55:20

15: B:44

!17:11:17

20:32: 4
21:34:44
" 8:18::1
"23:30:53
3‘5 :48:13
[1 13 54

1: 19 26
22:10:47
11:53:53
18: 9:44°'
1:77:57

22 53:46 “36 864

9:1{7:

LATITUCE LONGITUOE

, (DEG. N) (osc )

37.819 "' 117 729
37.368 117.213
38,076 1. 116,782
37.150 ' ¢4
37.151 !
38. 379‘

116,580
114 902

36 681 . 115 68s
36.475 116.558
36.763 '~ 116,000
37.121
37.249 i1 116,384
38 8261’ 118 602‘

36 395' ' 117 029‘
37.839 116.300
37.045-7™ 116,304 >
36.124: 114,868
°37.165 :* 118,250
37 50811+ 117 525«

Ly

38,605 118.237

135,229 1L 116,717
T 37.191¢ 0 9'115,7¢89
116.477 °

37.199 !
37 322

36 728 "
37.039
38.777 4

MRAYAYAR D

'

118.301

115 413"
116.513

‘37, 251‘*
37.358

'36,609.:°
37.061‘!’ 118,215
'37,118° 117.392
‘37 31 :w 115,185

k43 :\

'36 506.
36.506
-35.767"’
37.235' ¢ -
35,600 -

116,941

31 723:58:°5 ‘37, 187 Po! 116 394’

2: 30‘ 39,

STV

37, 191 118, 388

"’I,‘*“

, 118,576 .

117,293

-

1164785 |

115.982°
.37.4701>0 117,652
38.6631!.°115,876 1
37.24800 V118,415

116.116°"

. 116,947,

116,219 °
114,902 °
115,564 °
3 116 757

1990 LOCAL HYPOCENTER SUMMARY — SGB EARTHQUAKES

STAND STAND AZl

ERROR DEPTH  ERROR GAP

W) (104) z(xn) (0EG)
~ ' t

'3.3 9 *200 -+ BOA

9.4 122 ABA

1128 =, OCU

-y 110 - ABIl
185 ACL}

;1 Col

0 DEL-
125 MAGNITUDE ESTIMATES MIN

Mco M4 MLh MLy MLe

ll AR
-2.01

“1,98e. -
11.06 , "
13.17 -+~
-1.59 -

on -
c=1.81
0,38

©0.00 ;"

g

P DOBr UDDRDN

1.25.0.86 1,02

1.48 7 " 1,12 1.28

. AC1 1.36 1.65 1,42

10.02 - ABIL, 1.06. 1,35
4.85 - BOI '1.84

o 1,08

~

- 9,42- AC1 1.6@
15,89 BBA
5.18 AD1
' 3.82, - 801 -
-8.85¢ .- -ecl
-0.44- - ABI 1,30
; : ABI 1,37

-1,69 ' ; BBI<1.65
7.70 AB} 1.35
“"15.83 -~ <+ 0Ol 2.73
0.29° " 1 BC1+1.78
0,69 ACI 1.61
BCI 1.59

-0,22:"

4,697, . BC‘ 1 Jo
1.45 AC1 71,08
‘1.6 - AD] 0,99
V. 2,29 ¢ 1 BCI +1.53
1,89 ,9c1 1.84
0.821 * ac1 '2.02

. v oo
2.91-— Nl 2,07
7.75% poj 1.53

= 8,98~ - ACL -
8,43 ~- AD] 1.33
* 8,087 1 . 801 1.73
ecm.n

2,868 °

. s
o ACI-1.99
ACl 1.59
<1 ABT 1.17
1 CO1,1.94
col-1.78
» BCI, 1.18
7% 881 1.20
AL 1.44

[ ~
[ X KPR e

ERCEE
e
.
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S RODEN ANANN-—-

LA OO O
-t s () =

v
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.
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3 -
PRI

A =t o b
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o o »
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urw
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NN
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.
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100,917
7.89
+. 9,82,
‘19,880 "
v 22,220
11,89 ¢
cery
*, 4,54
7.38,

.
I
v oy

*» oo

cr i
-
bage
A X
a8 3¢3833

D - O N DN

.
-~
E R ¥ )

o N
wa »

ey

T - QOOU‘bU

RUS
RES.

(10d) (SEC)
" 24,8 017" " LAST CHANCE RANGE
“8.5 @. e; & SCOTTYS JUNCTION SW

1
1
0
1

2

.e8’

e
0,14
e.10
,0.27,
147
.10
19,
.2
A
.12

9’

N
PH, U.S.G.S.
L

13 BENNETTS WELL
18 THIRSTY CANYON NE
15 THIRSTY CANYON NE

8 "DIAN SPRIK?S M
AN

8 UBEHEBE CRATER
PEAK

14 SCRWW PEAK
15 SPECTER RANGE SW

17 eesQUAD. NOT LISTEDe

20 PAPOOSE LAKE NE
25 SCRUGCHAM PEAK

‘14 NAGRUOER NTN

*

13 LATFRCP WELLS NW
3 BUCKBOARD MESA

4 FRENCHMAN FLAT

19 MAGRUDER MTN

32 INOJAN SPRINGS NW
2‘ DESERT HILLS NW

Y o

.0 0. l 28 CUTLER RESERVOIR

14 TRAIL RIDGE

.5 0.09 13 CAM DESERT ROCK

14 TIPPIPAH SPRING
15 UBEHEBE CRATER
13 M.M St

1 CHLMIDE CLIFF

17 CHLORIDE CLIFF
14 SKULL MTN

" BULLFR(X;

19 SCRUGHAM PEAK °

- s




DATE - TIME
(ure)

APR

-t -
(.- X.- K. X -§ %] WOWOWNNNN AAULRULAG 2rsdsds e N -t -t et s s

-
-

-t et b -
L R ¥ F)

- -
- »

J:21: 8
7:26:268
19:24:590
12:24:53
13:57:17
17:33:5%
9:20:38~
2:26:47
5:47:58
12: 1: 6
23:28: 7-
3:42:31%

6:17:46
8:18:26
6:39:28
11:29:31
13:11:24
19:46:19

2:38:12
29:25:27
20:25:56
23:11:30

1:57:10
16:58: 9

8:49:54
9:18: 9
21:51: 3
10:58:15
11:32:11
1):32:30

14:41:47.
14:47:27
16:45:38
8:17: 3
8:20:23
8:25:1¢9
Vova
11:19:14
&: 0:46
19:35:45
23:29:60
1:58:11
1:59:47

3:12:14
4:42:55

LATITUOE
(DEG. N)

37.417
36.501
36.498
36.759
36.884
36.507

37.879 .

36.500

37.962 7

36,037
35.583
36.021
39, 696
35.840

37.860 -

36.086
J6.652

36.066

35.906
37.189
37.120
35.620
37.113
J36.047

37.198
37.198
37.196
36.807
36.793
J6.789

36.047
J36.052

38.380 -

37.222
37.218

"

L.

iy

37.219

35.929
37.768
37.117
37.229
37.263
37.227

37.242
37.224

LONGITUDE ERROR DEPTH

(DEC. w)

114,490
116.937
' 118,942

116,234 -

116.214
116.950

116.128
116.927
17.114
«117.721
+115.583
117,72%
Iy i3
116,798
116,758
116.144
117,467
+113.838
117,697

117,528
117,510

Y

.

117.508 .

117.503

STAND STAND
ERROR
H(K) (i)
1.8 5,820 —_—
0.3 3.0 —
0.3 2,01 1.4
9.5 3.84. 0.7
0.4 1.72 . 1.6
0.4 5.32 1.9
0.5 . -0.12 0.7
0.6 9.92 0.9
0,2 8.29"° 8.5
L71.3 5.87. 2.1
1.9 3,32 —
1.8 J,28¢ —
I i T
172.4 . 3.09¢ 4 —
20.1 1,800 —_—
-98.3  .0.37. 0.8 .
4.1 "3.03e —
1.4 7.22 1.8
5.0 7.80¢ —
8.8 9.64 3.2
9.4 0.09 8.3
0.8 1.65 1.7
1.8 2.18¢ —
0.5 .24 0.4
2.1 5.61e -_—
0.7 8.89 0.8
8.3 7.83 8.4
1.1 8.34; 1.5
8.3 2.25¢ \ —
—_— 1.51. —
. 0.4 5.26, 1.7
2.4 7.00 1.7
7.8 2,019 —
9.2 =1,040, —
9.5 5.40 2.3
0.3 -0.71 ! ,0.4
9.2 7.20 1.3,
2.4 1,30 4.1
9.6 1.89 1.5
1.9 J.85¢  ——
3.3 0.56 4.2
2.9 10.25 4.5
1.8 2.40 8.4
-0.7 2.51 2.2
3.9 1.49¢ —

19990 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES

AZl

GAP
Z(xd) (DEG)

13
154

QQ0

125 MAGHITUDE ESTIMATES

Mca Md

. e e
aa -

g
-—
Lt adeds Rl

*

%
8
- et f) = e
2343 Bur=hz ¥BharE Ll

«

8
- N =t b o ot s
. “ ..
sl NN
rD -

ACT 1,34

B0l 1.97
D1 1.37

MLh

2.0
1.61
1.40
1.22

1.08

MLy Wle (10d) (SEC)

1.89

1.72
1.40
0.42
0.87 0.9
1.01

, 1,97

1.62
3,23.
2.43
1.95, "
1.88

1.87'

1.517 °
2.15 .
173
1.09
1.72

1.71
1.32
1.27,
1.91'
0.85 1.1
2:24 2.7
1,17 1.4
1.26 1,1
.79
2,12,
0.87° 1.1
113 1,2
7

2.32 2.
1.50
1.94
1.66 '~
1.07
0.99

DEL~
MIN

5su358

-

N OO UL-=N
DYy DRI . h
R A X 3 XN NU&—‘NI NRNEOOU PO LOU
. - .

-
[ I R VI N X
o«

. .

[
. » . .

o bAAN
NNOSLRS UNORD WL

.

- e o)

.
00 OO0.00 (X KX XX J QO
P .

RS N
RES. PH, U.S.G.S.
QUADRANGLE

0.11 9 +eeQUAD, NOT LISTEDe
0.14 32 CHLORIDE CLIFF
0.15 21 FURNACE CREEX
0.11°14 SKULL MTN-
.10 14 MINE MTN
.09 17‘CHLORID§ CLIFF

. [N Ry

S 18 REVEILLE PEAK~"T ¢
12 CHLORIOE CLIFF" -
LAKE

D
+OOOO

18 wmc..'r:usu
S WINGATE! WASH
17 REVEILLE PEAK
19 MATURANGO - i*»t
" S'MERCURY NE ~
" 8.COSO PEAK-
v e
7 LITILE LAKE
17 SPRINGDALE -
11 SPRINGDALE
" 9 CLARK MTN' -
11 SPRINGOALE
‘12 COSO PEAK ¢

20 SCRUCHAM PEAK
-22 SCRUGHAM PEAK
9 SCRUGHAM PEAK
“13 HAIWEE RESERVOIR
4 FRENCHMAN FLAT
5 FRD«}‘MN FLAT

PR RN
.17 18 COSO PEAX -
.08 8 COSO PEAX !
38 9 eeeQUAD. NOT LISTED.
.13 14 SPRINGOALE -
.08 18 SPRINGOALE -
.05 17 SPRINGOALE

0.27 17 MOUNTAIN spamcs cANYoN
S WHITE RIVER MARROWS

S BONNIE CLAIRE SE

S DELAMAR 3 NW

B MAGRUDER MTN '~

9 LAST CHANCE RANGE

0.10 15 LAST CHANCE RANGE
8.866 6 LAST CHANCE RANGE

4

—-ON-‘.Q”
adanu

OO DD e oD os s o
=NuDe-~ Yoveosa

.

e
OOQOOO PO OO0
. .




DATE - TIME
(ute)

ESE

1.2°1

0

7Y%

0 3-5-

9

3514 2 57233
5:24:20 37.234
6:17: 2 37.234

L 8:157:21, 37.235
8: 8:59 37.238 -
9:44:57 ., 37.239 -,

-

14 11: 9:58.37.237

14:32:41 37.233

*185:17:-4- 35.750 ., -

15:42:18 . 37,236
19:15: 4 -37.234
15:22:29 37.236.
N T e

: 5:49:5§>, 8.332
1: 7: 2 37.234

-5:39:36 ; 36.507..
;. 0:35:36 ;37.121

, 8:47: 0.37.125
$18:58:31 36,202

PR NI
vy e

117:58:53 37121,
17:58:10 37.130°"°

1182, 4:42 37,130

22 .+ 8:58:26 . 37,199

18:19:44 37,124,

24, 2:20:37 ;37.461 -

17:19:46 36,455

25 23:37:20 37.340 °
» 8:41::8 37.077 -
27 831 7:30 ~ 36,795
27 . 13:35: 0 38.743 ..
27 14:45:29 36.862

27 - 19: 3:39 38.150..
27 20:25:59 37.686
27 © 22:37:1, 37.211
29 : 22:37:22° 35.559 .
38+ 20:49:29 37.055 .
MAY 1" 3:50:56 (37.261:

L 211 1:58 -36.158
4:13:24 36.699

(4 6328321 37.818 -

2:20:10 J36.360.

2

12:18:15+ 36,967
"23: 2:%5 -35.920
[ )

133

. oty
4:33:206 38.
23:45:27 37.854

1 - L
t Cie

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

117.509 _°

117.583

117.505 , |

117.511

117.510,
117.508 "

117.507. -

117.510

117.962. .
117.518°/
. 117,51
117.%08 .

t 1185147

117,509
116.943

117.06%

117.058

117.901 -
117,063 ,

117,062

117,059 ..

117.175

117.966 '
115.143

114,502
114.929
116.003

117.488 °
116,028

115.927

115,382
118,277
116,155

114.928

117.436
118,974

117.860
116.133
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1998 LOCAL HYPOCENTER SUMMARY — SC8 EARTHOUAKES
STAND A2l 0QO
ERROR CAP
Z(Kd) (DEG)

119 © BCI1 "1.17

118 1 ACI
117 ACl
118 ACI
143 ¢ ACI

:W ecl:
144 ACL
‘101 .7 BCI,
285 B0l

117 ACI
118 ACl
99 ACA
‘338 DOA--
118 BCA +
10+ ABA
-164  BCI
128 ADI

. 265 1+ CDI

51+ ACI
140 - AC]
139 ACI
96 " ACL
244 . . BOI"
214 Dol
217 " ADI
1201 2 ADL
122 CC1
198  BOl
112 . AC1
136 . ACI-
275 DO : .
115 ABI.,
157 BCl
© 275 €01
2345 COI
© 203V ool
r 18y CCI
- 123 ABl
223 CDA
155 BCl
1497 BCIl.
' 27%  AD1

T 284 * £O1

tes CCI

125 MAGNITUDE ESTIMATES

1.17 1.5.12.1
1,33 1.5 12.3

1.92 2,1-.12.1

2.69 1.7 ..

. .
O DD =t s s

‘BONADN -

-o;)--.-.-" g
c s e o a ®
O--‘Oﬂa
3w .
. s e
NN,

UG O=a~y=2h)

-

P

OC&.OOLJ‘ (7. ]

RES, PH., U.S.G.S.

CQUADRANGLE

9.11 15 LAST CHANCE RANGE
0.04 12 LAST CHANCE RANGE
0,85 12 LAST CHANCE RANGE"
©.86 16 LAST CHANCE RANGE

LAST CHANCE RANGE
LAST CHANCE RANGE

LAST CHANCE RANGE
LAST CHANCE RANGE' :

LITTLE LAKE " -

LAST CHANCE RANGE
LAST CHANCE RANGE
LAST CHANCE RANGE®:

CEORGES CANYON RIM S

LAST CHANCE RANGE
CHLORIDE CLIFF

BONNIE CLAIRE SE
BONNIE CLAIRE 5€
ﬂAlWEE RESERVOIR

PONNIE CLAIRE SE
BOMNIE CLAIRE NE
DBONNIE CLAIRENE
BONNIE CLAIRE NW
WAUCOBA SPRING
ASH SPRINGS __
MUOOY PEAX ' 77
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1996 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

STAND STAND AZl 00 DEL- RS N
. DATE = TIME  LATITUOE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
(utc) (0EG. N) (DEG. W) H(od) (k)  Z(Kd) (OEG) Mca Md MLh MLy MLc (KM) (SEC) QUADRANGLE
MAY 8 1:18: 5 37.114  117.948 2.0 ~-1,62 2,1 258 BOI 1.5 1.44 1.46 1.8 20.2 0.14 13 WAUCOBA SPRING —
8 9:46:43 36.625 116.260 0.9 3.40 3.5 142 BCI 1.09 0.71 7.5 8.18 11 STRIPED HILLS
8 1$7:27:38 37.3e3  115.481 1.5 1.55 11.e 91 CCI 1.37 1.63 1.41 1.7 26.1 0.20 8 CUTLER RESERYW '
9 ©:7:10 38.205 117.987 1.2 6,14 1.4 254 BOI 2.38 2.58 2.7 74.6 0.20 25 HAIWEE RESERVOIR
) 9 12:55:58 36.443  116.967 1.2 11.81 1.9 83 CBA 1.74 13.2 0.31 14 FURNACE CREEX
11 $:11:34 36.838 117,503 0.8  2.48 1.0 200 ADI 1.34 1.41 1,52 1.5 9.5 0,18 13 DRY NN
11 19:21:53 35.999 117.896  J.1  3.36e < — 292 COU 1.85 2,54 1.96 83,8 8.32°10 LITTLE LAKE
12 11: 0:28 37.158  117:689 0.5  8.91 0.5 . 191 r AD] 1.19 0.87 0.90 1.5 8.9 8,87 10 LAST CHANCE
' B 12 17:38:26,.37.626 116,208 0.5 2.73 0.7 149 ACI 1.14 0.72° 0.8 ' 6.2 9.67 11 BUCKBOARD ME %R
i B 13 0:48:12 '37.117  1$17.635 8.3 6.28 1.5 250 ACl 1.84 1.96 1.87 1.8  14.9 ©.13 31 BORNIE CLAIfE $&
14 5:28: 1 37.477  114.618 1.6 =-2,82 1.3 272 BOl 1.45 1.60 1.51 17.8 0.04 B8 ELIGH NE i
14 17:47:41 37.243 114.966 1.4 2,93 4.8 221 Ol 1.48 1.00 1.40° 1.8 19.7 .11 a\on;mmsuy./ =
n 18 1:23: 8 .37.729  115.977 1.4  4.53 - 1.8 .199 BOA-  1.87 . 4.3 0.14 9 WHITE BLOTCH SPRINGS ]
: . 15 19:25:52 36.367 114,913 1.6 -1,54 1.9 .179 &Cl 1.72 1.79 1.69 27.8 0.16 12 _RY LAKE :
o 2 ~. 16  6:54:38 37.115 117.83¢ 6.3 6.5 1.8 105 ACI 1.51 1.44 1.42 1.8 14.7 0.13 24 BONNIE CLAIRE SE
. o 16  7:50:37 37.114  117.934 0.3  1.51 1,5 86 ACl 1.56 1.56 1.53 1.8 14.6 0.1 23 BONNIE CLAIRE SE
EL 16 10:17:36 37.37¢ 115,207 1.8 6,62 3.2 132 6Ol 1.15 0.95 1.3 14.4 0.07 S ALAO
' — 16 13:49:19 36.608 117,804 0.4 10,05 1.5 80 ABl 1.57 1.53 1.45 20.0 0.12 21 STOVEPIPE WELLS
o 16 21:32:17 36.666  116.655 9.8 -€.76 6.8 221 ADI 1.23 073 14.7 0.69 15 BIG DUNE
17 “0:%0: 5 36.888  115.982 6.3  6.64 6.4 123 ABI 1.34 0.44 1.07 8.7 0.11 21 PLUTONIWM VALLEY
17 11:58:19 37.€35  117.334 1.4 -e.16 1.0 154 BCl 1.24 1.31 1.18 8.5 0.16 12 MONTEZUMA PEAX v,
~ 17 12:44:27 36.819  116.266 9.2 4.5 0.4 147 AC] 0,88 0.54 7.7 .02 10_LATHROP WELLS :
& 17 12:45:47 36.616  1156.259 9.5  4.32 1.3 150 ACl 0.99 1.41 0.7 1.3 7.9 0.07 13 LATHROP WELLS .
17 14:48:57 37.395 117.88¢ 0.9 8.88 ©.8 188 BOI 1.30 1.33 1.8 3.7 €.17 15 SOLDIER PASS
N 17 19: 3:44 37.215 115,792 ©.7 9.86 1.3 88 B8l 1.62 1,78 1.81 1.5 13.2 0.17 18 PAPOOSE LAXE . -
18 ©:27:12 37.118  117.829 9.4 4,11 4.1 128 BCl e.84 0.85 15.1 9.08 10 BONNIE CLAIRE SE .
5 18 1:26:13 37.643  117.331 9.8  ©.42 1.1 159 ACl 1.30 1.48 1,20 5.0 0.12 9 MONTEZUMA PEAK
; _ 18 B:44:24 36,741  116.194 8.4  2.14 1.1 117 A8l 0.82 1.22 8.51 6.9 ©.19 17 SPECTER RANGE
18 18:40:16 37.262  117.521 ©.4 9.10 0.9 B85 Al 0,96 1.60 0.86 11.6 .10 13 MAGRUDER MTN
c 18 18:42.54  37.259  117.519 .3  9.59  ©.6 103 ABl 0.92 8.93 0.7% 11.7 .86 11 MAGRUDER MTN
.. N ' ' i (RIS
e 19 2:21:13 35.851  117:764 7.3 -1.e2 11.6 295 0Ol 1.70. 2.24 1.72 81.9.0.25 13 LITTLE LAKE —
s 19 3: 3:12 37.025  116.455 0.4 9.35 0.6 140 ACI 0.95 .61 6.10,09 1B TIMER MIN- - [==
20 1:27: 3 36.152 117.814 1.5 7.0 1.3 293 B0l 1.83 1.50 9.4 0.20 17 HAIWEE RESE
o 20 15:57:38 36.578 . 115,887 0.3 7,20 - 1.8 . 109 ABD] @.88 8.79 11.3 0.07 14 MERCURY SW
20 19:13:27 37.138 ' 118.13 1.5 2,46 6.7 241 CDI 1.79 1,75 1.80 1.9 33.2 0.17 15 eeeQUAD. NOT LISTED
20 23:31:34 37.415 115612 @.8 -0.36 1.1 124 BCI 1.55 1.69 1.49 1.6 16.8 0.20 15 GROOM RANGE NE
21 11:12:28 36.836  115.394 0.6 -0.44 0.8 124 BCl 2.22 2.27 2.16 2.1 40.4 .24 29 DOG BONE LAKE SOUTH .
3 21 21:32:53 37.873  117.e3 0.4  6.15 2.2 95 BBl 1.14 1.11 1.10 10.4 0.14 17 BONNIE CLAIRE SE
: 21 23:18:23 37.204 115.811 .6 6.8 2.3 161 BCI 1.80 2,14 1.83 2.0 16.2 .12 13 LOWER PAHKANAGAT LAKE
23 “6:38:58 37.218  116.514 "9.) -0.33 0.4 146 ACl 1.3 1.64 0.95 13.9 0,09 20 THIRSTY CANYON NE o
wr 23 B:11:27 37.23¢ 116.%5 0.3 8.89 0.7 157 ACI 1.1 8.78 13.8 9.86 18 THIRSTY CANYON
24 3:3C:50 38.681  116.277 0.2 -0.63 0.2 147 ACl 1.27 1.81 9.91 0.8 6.8 0.8 15 STRIPED HILLS
“ 24 15:52:35 37.249 115,032 1.2 3.41 3.4 195 BOIl 2,85 1.98 1.85 1.8 16.4 2.23 15 LOWER PAHRANAGAT LAKE
o 25  7:56:18 36.679  116.660 0.5 3.85 3.3 156 BCl 1.02 0.59 11.6 0,06 16 BIG DUNE

s e ‘
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1990 LOCAL HYPOCENTER SUMMARY — SCB EARTHQUAKES
STANO STAND AZl 0QO DEL~ RMS N H

DATE - TIME LATITUDE LONGITUOE ERROR ODEPTH ERROR GAP 12§ MACNITUDE ESTIMATES MIN RES, PH, U,5.6.S.
(utcy (DEG. N) * (DEC. W)  H(KM) (K) z(xu) (DEG) Mca Md  MLh  MLv Mle (Kd) (SEC) QUADRANGLE
MAY 25 92:13:11 ¢ 368,154 117.692. 4.8 10,22 1.4 287 col , - 1,26 77.1 0.13.12 COSO PEAK* ¥
25 17:50:34- 37.207 115,146 0.4 0.49- 1:4: 142, ACI2.28° Dom, 2,367 2,6 5.7:0,13 27 LOWER PAHRANAGAT LAKE
25 18:41:25 37,048 116,138 0.5 8.17 8.8 127 BBI 1.5 8.69 1.19 1.4 8.2 0.17 18 TIPPIPAM SPRING
26" 23:38: 1 37.030 116.479 0.4 2,81, 1.9 187 A8l 40,63y .. 8,20,11 18 TIMBER MIN., ;°-
27 18:21:11 37,169 : 117.877° 0,62 -0.84: ©0.6° 213 ADl 2.,21: 2.484 2,34 2,6;21.7 0.14:27 WAUCOBA SPRING s
27 . 18:34:60 ¢ 37.174 % 117.870 1.0 . -8.04 1.1% 219- BOI 1. 23\ 0.78 - 1.18: 20.9 6.13 13 mwcoeA smmo .
i Pa AR Tia oL (N AR * - v L Aoyt I s ¢
28 @O 48 49 36.736 115,857 ¢ 0.3« 1.%9" 1,0; 94. ACT '1.81 1,29 1,48, 2,0 14,5 0.08 19 HDIAN smmcs LA '
28 18:40:26 . 36,226 © 116,847 @.,3° 0,23 ©.4. 128 ACI 1.28 1.13 1,03, 16:5 9.10 14 BENNETTS WELL
28 18:49:32 38.002 118,088 5.5 3.27¢ — 312 DOI 1.67 1.55 40.4 0,21 7 sesQUAD, NOT LISTED BT -
28+ 22:41:313 37,180 117.868 0.9 -1,02° 1.,0° 238. ADl 1,36+ 0.96- 1.38°. 1.8, 19.9 0,18/18 WAUCOBA SPRING .
29+ ©:44:31 36.6407 116.939+ ©6,4. 6.18. 2.7 117 BCIl 1.36 0.91 , 1.11, 13.9 0,09 17 CHLORIDE CLIFF
29 21:21: 6°36,186+ 115,459 1.3 <1.95 2.4, 149 BCI 2.04" 1.98 2.02.2.3 18.8,0.22:12 LA uADR: MTN ¢
TR A RIE R0 L N o ot : 2 . a
sey 1:13:21 36,8231  116.241° 0.3 4N 0.9~ 64 ABI 1.57 ;s 1,33 1.087 1.1 7 4.8,13 24, sxuu. MIN. i Lo «
30" 4:30:27° 38.419"°  117.895% 7.5, 2.98 6.8: 279. DO1.,1.92 - 1.80 1,95 78.5'8.28.12 sesQUAD, NOT LISTED L : .
30 8:45:58 37.202 116,385 0.5 7.03 0.9 143 ACI t1.28 0.69 5.5 ©,08 16 SCRUCHAM PEAX
317 0:25:22: 37,290 117.289% 1.07 5,81 1.8 122. AB] @.97; 1:14: 0,79 3.1 0:04. 6,G0LD POINT “
31 1:53:607 37,295, 117,272, —-' 8,45. ~—— 128 AD] ao 0.82,0.60 1,4 0,060 4 COLD POINT .
31 B:49:46" 37.290 15.129° 2.8, 1.33° 4,6 173 80! 1.48¢ 1.54° 1, 12 1.6 14,4 0,132 9 ALAMO .
LT VSR I FEATT [ [ ¢t T ) Vst A T I L A P
31 14:29:10" 37,289 115.850. .00 ~8.690" 1.7 74 Bal 1.20, N 15‘ 1.2 8.5 0.17 12 GROOM MINE ; ~!* »
317 22:34: 5 35.685 116.327< 3.2 =1.49% 3.7 2287 COI 1.87. 1.87 1.724 53.6 0.27 12 AVAWATZ PASS -
JUN 1 18:22:52 J38.112 115,321 7.9 2.79¢ — 202 DOI 1.9% 2.24 1,76 33.3 0.20 7 BLUE DIAMOND .
2% 7:11: 50 37.338¢ 117.5901 @.4: 2.4 1.8~ 868" ACl: r 1 9.98 0.92 12.7 @.11 14 MAGRUDER MTN '~ e T
by 2‘ 7:11:42 3 37.328 117,569 —" 1,93+ —=* 1886¢ ADI. . ' t ot e.72 12.7 0.04 . 4 MAGRUDER MTN L.
- 2 21 33 44" 36, 420 117.885 1.4 5,437 7:3. 2487 COI 2.19 012,375 2,8 59.9 0,22 22 KEELER* -~ Lo
'4", 1 teaTer N n‘ ‘ [ » Lt : i L " Froan e e T ;
3 17¢ 11 26 37, 992 116.883 * 0.3 9.92 270 99: ACl 1.29° 0.87 0,89 1:6°30.9:0.07: 16 SPRXNGOALE L e [
47 1:46:40 2 38. 1421 117.384° 1.9 2,91 7.9° 245° COI'1.39 7 1:69 1.48: "% 37.7 0.21:16 MATURANGO ° . !
4 B:47:14 37.094 116.877 0.3 0.91 0.8 94 ACI 1.52 1.52 1.51 1.8 14.7 0.12 31 SPRINGDALE S
5% 3:2: 637,366 114,679 1.4 3,86 — . 255 COI'1.33 . 1.41 1.486> :'*27.1 0,68 :7 ELCIN'SW -~ o,
S\ 3: 3:18 37.1e86% 117,385 0.6- 4.,30° 2.1 224 BOI" : ‘¢ 0.84:0.75° ~ 112.4 0,85 "8 UBEHEBE CRATER ‘.
5 5:4:468'"36.469 117.\505‘7 1.3 3,380 — " 217 1 COl l 92 1.98 . 2.1 28.3 0.28 25 DARWIN s
[ A N AT ANttt : FE e -y ¢ Coea e
5° 5:23:50 337.335°  114.585'! 4.1 -1.62°: 3.6- 275 ¢or 1 3 4 -,1,83 3,30 32.9 €.11° 7 ELGIN :.v* ! L
5 10:55:53°37.097 ' 116.875° ©0,3! 1.%9°- 1,0- 72 AClI 1.20 '.~@,92 0,95 1.5 14.4 0.13 21 SPRINGOALE £, :
6 11: 4:26 J37.097 116,874 8.4 2.37 1.4 99 ACI 1.26 0.90 1.09 1.5 14.3 0.14 20 SPRINGDALE e
7 7:48:52137.093° 118,879 @.27 ©/45" 9.4 99° ACl 1,28 : -;0,82 1,603 1,5 14.9 0.69 22 SPRINGDALE X S
. 77 15:45:38 736,965 117,599 0.9 2.64 4.5 187+ BOl 1.20° .92 1.23: :"»22.8 0.21°13 DRY WMIN : * ) !
. 7! 21:48:15 " 35.976 114,821 1.2 -1,68: ©.7: 183 ecx AR 84 } 1.47 8.4 9,18 12 Bouwm CITY . .
3 LT 2 PR - Tty o 2 RSB A B PR T
g B' 8:52:37:36.010 - 114.814¢ 1.4. -1.38° 0.4 2157 f'ox 1. 54 - 1.65 ¢ 11.1 0.11 5 awmm auca
; H 8! 10:58:43 38,276 117.447 . 1.2 2,787 4.6 2407 B0l 1.327 1.71 1.51, 33.7 0.15 15 PANAMINT BUTTE
. 8 19:43:43 J37.062 117,968 1.1 J. 14 — 234 CO] 2.1 2.42 2.35 2.5 34.2 0.24 27 WAUCOBA SPRINCG
8'20:51:46 37,2267 116.404° 0.5' -0,05:c 0.5~ 93  ABI'1.54 . 1,61 1,32 7.2 0.12 14 SCRUGHAM PEAX
8! 22:40:41 ' 37,805 - 115.218 - 0.7 0.90° 1.4 116- ACI'1.82° 1.88 1,647 1.6 15,1 0.15°10 SEAMAN WASH
81 22:54:53 " 37. e|1 118, 603- 0.4° -0.54¢ — . 139. CCI T 0.72 18.2 0,67 8 THIRSTY CANYON
H 4 | 4 e 1T v % b 4 e ¥ M TR
10/ 15:59:° 6 7 36, 696 . 117,556 1,00 B.417 1.9 287 BOA: 0.77 . 18.1 9.02 S UBHEBE PEAK T
tTTYD Y $3:39: 537,351 117,258 1.2 843 6,1° 181" CDA 1,29, 23.8 ©.17 9 COLD POINT :

. > . . ) N o . - . . W Yoyt B -
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Vol 1980 LOCAL HYPOCENTER SUMMARY - SGCB EARTHQUAXES
STAND SIAND AZ] QQ0 DEL- RMS §N
DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH, U.S.C.S. '
(utc) (0EG. N) (DEG. w) H(KM) (KM) Z(xd) (DEG) Mca Md MLh MLy MLe (KM) (SEc) QUADRANGLE
JUN 11 13:39:41  J7.349 117,265 1.3 =-0.2% 0.8 168 BCA 1.27 5.4 0,18 . 7 COLD POINT
11 13:40:45 37.359 117.263 1.5 14.78 5.2 183 CDA 1.18 22.8 0.15 8 GOLD POINT
11 13:43:158 37,360 117.261 1.3 12.59 438 183 B0A 1.8 22.9 0.12 8 GOLD POINT
5 13:45: 9 J7.368 117.261% 1.6 13.09 8.9 184 . COA 1.12 22.9 0.16 8 GOLD POINT-
11 14:43:41 37,348 117.260 e.J 0.38 0.4 76 AB] 1,30 ' 1.19 5.1 8,12 24 GOLD POINT
11 15:20:45 J6.479 117,854 2.7 5.93e — 242 CD1 1.73 1.87 1.9 61.0 0.23 16 KEELER N '
11 16:52:38 . 37.349 117.268 0.6 2.47 1.0 112 B8I' 1,33 . 1.17 5.4 0.18 18 COLD POINT }
11 21:57:27 - 36,706 116.450 0.2 8.32 8.9 179 ACl. e.98 8.37 9.5 0.04 11_LATHROP WELLS :
11 21:57:59 J6.703 116.452 .3 6.07 1.0 123 ABI 1.32 1.04 0.93 1.4 9.7 9.10 24 LATHROP WELLS
11 21:59: 8 736,703 118,453 0.4 68.58 1.3 134 _ABl 0.95 9,42 9.6 0.06 10.LATHROP WELLS -
12 7:12:16 - 36.100 114.654 2.6 -1.83 1.3 .227 B0l 1,82 1.8 1.5 21,8 0.10 . 7 HOOVER DAM e
12 21:31:11 . 38,190 116.948 + 2.4 “0.15 +2.9 228 -BOA - 1,83 - . -44.8,0.24 11 BLACK BUTTE [—
v 7 PR Ct - o e ‘ M L, . P g ostad LT PPN .
14 “16:52:46 J35.784 : 116.202 8.1 1.83e¢ = 297 DOA ~ 1,86 . +38.3 8.17 5 TECOPA, ~ B
15 3:.3:5% 37.857 116.141 1.9 3.18¢ — 195 COA - 1.07 . 20,7.0.15 . 8 REVLILLE PEAX
15 11:29:34 J7.0868 117.369 1.0 4,79 J.8 173  BCA 2.53 9.9 0.11 8 UBEHEBE CRATER
16 15:11:49. 36,417 . 116.313 9.4 5.5 2.8 166 . BCl 1,13 RIS " 14.7 0.12 13 ASH MEADOWS
17 18:58:40 . 37.410 (117,448 0.5 $.37 1.6 53 . B8] 1.68 1.82 1.75 2.1 5.8 8.19 27 LIDA . .17
17 22:38:45; 38.058 116.107 1.7 4.85 1.7 259 BO! 1.36 1.46 1.2 . 8.8 0.11 10 STEWART VALLEY
18 2:18::7 36.103 117.692 2.8 2.685 8.6 276 COl 1.92 2.98 2,0¢ 2,2 62.2 0.15 14 COSO PEAK -
18 J3:38:19 J6.726 115.944 . 5.8 2,02 2.9 241 . B0l 1.32 0,79 0.9 7.4 0.13 1 -
18 6:35:56 J6.784 115.978 .8 7.01% 0.9 196 AD] 1.28 1.22 1.2 13.8 0.08 18 FRENCHMAN FLAT ¢ .
o~ 18 8:53:45 J35.100 117.695 1.6 '6.00 3.5 278 BOI 2,80 1,99 62.5 0.20 16 COSO PEAX B .
~ 18 11:468: 7 35.778 117,923 4.2 13.14 2.1 291 €0l 2.32 2.55 2.28 97.5 0.29 15 LITTLE LAKE ¢
18 18:44:23 38.134 115,901 1.4 J.41e — 199  CDA 1.63 . . 31.9 0.14 8 OUINN CANYON RANGE .
19 J: 4:37 36,931 1186.156 1.2 4.53 4.8 118 B8l1.0.97 0.74 8,6 0,17 9 MINE MIN. " -
29 9:33; 9 37,319 115.493 0.9 8.38 1.4 152 .6Cl 1.32 1.4 1.24 24.8 0.19, 11 CUTLER RESERVOIR e
20 19:57: & 36.730 116,054 1.0 1.49 2.1 169 BCl 1.02 0.40 11.3 0.09 8 CAMP DESERT ROCK Yl
20 21:33:18 J37.198 117.559 9.5 4.88 1.5 135 ABl 1.41 1,38 1.52 1.6 8.8 0.13 20 LAST CHANCE
22 2:28:33 38,505 117.777 J.8 12,900 — 278 COIl 1.48 1.70 1,45 47.0 0,18 17 NEW YORK BUTTE
22 21:24:41  37.092 117,359 0.5 . 1.79 2.2 114 BCy. 1,81 1,70 1,87 10.4 0.15 18 UBEHEDBE CRATER
! . Y LY i . P . L. ‘. ve D
23 4;: 9:49 J7.090 117.362 0.5 2.48 1.4 115 ACA 1.81 10.2 0.11 10 UBEHEBE CRATER - T
23 4:36:26 .35.504 117.260 5.3 9.97. — 293 1 DOA 1,98 54.2:9.25' 9 SEARLES LAKE -
24 8:54:25 J7.304 116.447 9.2 4.35% 1.4 102 ACl 1.57 1,07 1.32 1.5 14.8 0,08 22 SILENT BUTTE g
24 10; J:23 .J37.089 1 117,356 0.4 2.84 1.1 114  ACI- 1,63 1.90 1.78 1.7 10.0 0.13 24 UBEHEBE CRATER ;
24 18:17:26 J37.092 117.364 0.4 1.58 1.2 115 ACl 1.28 1.52 1.4 10.5 0.10 18 UBEHCBE CRATER
24 23:55:39 J37.291 118.738 8.2 8.17 0.3 33 A8] 1.84 1.92 1.83 2,1 8.7 0.10. 40 BLACK MIN SW ’
. M 3 o v e
25 J:34:15 J37.29@ 116,732 .3 -0.23 0.3 126 ABI 1.43 1.23 8.2 0,08 19 8 MIN S
25 7:45:58 37.152 115.1%50 1.1 5,70 i.8 136 BBl 1.39 1.7 1.68 3.8 ©@.27 19 LONER PAHRANAGAT LAKE '
28 7: 8: 4 37.215 115.792 8.6 7,24 1.4 124 AB] 1,34 1.61 1.55 1.5 13.2 8.14 18 PAPOOSE LAKE 1
27 5:23:14 36.120 117.682 3.4 -2.0% J.0 274 col 1.87 1,86 1.90 60.4 0.14 11 COSO PEAX ‘
27 11:51:20 38.177 114.939 3.5 -9.30 2.3 252 CDI 2.%6 2.53 2.8 34.7 0.29 18 SILVER KING
27 19: 7:35 J37.e81 117.899 1.3 5.47 9.8 223 C0I 1.34 1,49 1.8 29.4 0,14 13 WAUCOBA SPRINGS
e 27 21:34: 4 38.143 114.961 2.2 -1,02 2.1 247 BOI 2.31% 2,803 2,39 2.8 J0.5 9.19 14 SILVER KING MIN
‘ 27 22:31: v 35./27 116.671 5.4 3.29¢ ‘=~ 280 DOJ 1.50 1.81 1,56 31.8 0.14 . 7 LEACH LAKE
¢ - N ’ ;
) T ~ B
1 i i
] L




1990 LOCAL HYPOCENTER SUMMARY - SCB URWES

STAND STAND A2l 000 DEL- RMS 4N
DATE - TIME  LATITUDE LONGITUDE ERROR DOEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES, PH. U.S.C.S,
(urc) (DEG. N) (o:c. w) H(od) (xu)  Z(xd) (DEG) Mca Md  MLh MLy Mic (k) (SEC) QUADRANGLE
JUN 28 '10:16:45 36,897 ' ' 114, 542,\ 2.3 . L1.94, 1.7: 211 ‘B0l 1.69 ;' et 22 ® 0.16° 9 MOOVER DAM .~ )
28 10:49:17 37.204  117.552°° 8.5 2,74 1.8° 132 ABl 1.26' 1,48 1229 8.9 0.15 25 LAST CHANCE '-!
99 6:48: 6 38.161  114.95¢ , 2.3 -:.e2 1.7 25  BOl 2.20 1.91 2.08 32.7,0.19 14 SILVER KING WTN
29 9:19:29 36.182°. . 117.781 -“ 1.8 .5.94s [ — . 276 ,CDI1 2.1 °  1.87 1, 82:, 62.9'0,10 15 COSO P
29 9:54:55 36.843 118,257 /. 0.5 '8.98 .e.9 [ 169 ADl e. 84’ t 9,440 5.7 0.09 11 JACKASS FLATS
29 13:21:43 37.484 '/ 114.814 ’1.1J 1.97) 3.9 221 B8Ol 1.14, 1.09 1,05 15.10.09' 6 DELAUR
29 21:22:47 36.719 . 115.951 ”no.s;' 1.77 2.8 188 . BCl.Y, . - 9.78- 6.5 6.80.19°18 WERCURY v
3o s:10:31 38.182  117.8e4 3.0 -1.2 ‘2.3 261 CDl 1.83 1.99 2,82 2.3 51.8 0.17 14 COALDALE NE °
30 5:30:18 37.059 .. 116,305, 0.2 .-8.19 .. 0.1 115 ABI 1.13 0.62 . 7.2 0,06 14 BUCKBOARD MESA .
30 11:53:27 37.337 . . 115.420 "e.7 © e.27..0.1.e " 57 :'BCI 1.39, o 1.71° 141 71.8 '28.4 0,25 18'CUTLER RESE ' ©
30 12:50:33 37,347 ;1114.829 7. 1.0, 1.85 . 2.3, 195 BOI 1.0 1,17 1.08° 1.4 20,7 0.11 v GREGERSON BASIN : :
30 15:47:13 37.094 ). '117.358 - 0.5 .98 0.7 114 ACI 1,83 1.19 0,98 18.5 .14 17 UBEHEBE CRATER
JUL 1 12:30:60 37.945 . 117.448 " 3.5 3,38 — 238 CDI {63 i L 149 56,2 2.29 13 PAYVASTER CANVON <,
1 14:56:31 37.260°° - 116.425 """ 9.5° .99’ "e.8 ' B4 -ACI 6.8% 1.51° @.9% 17.3 8.11°13 SILENT BUTTE - -
1 17:19: 1 37,257  _116.426 0.8 1,78 8.7 .78 ©Cl 1.76, 1.91 1.46 1.3 10.2 9.21 23 SILINT BUTTE :
2 5: 8:55 37.447 117,185 8.4 ' “0.93 ‘76,8 141 ACI 1. 09 ¢ 1.82 1177« 117,470,117 147 STONEWALL PASS © -
2 11:21:17, 37.237 , 114.842:1'09 1,33 - 2,0 200 ° ADI 1.37 1.44 1,45 26.4 0.13 11 DELAMAR 3'NE ‘, S
2 11:24:36,'37.237 7 114.851 Ve (320 le— 2427 COU . 20 171,268 1.5 25.9 0.13 7 DELAWR 3'NE ‘
2 18:25:18 37.325 0 115,420 0.7 3.20s —— . 183 Yeer 1,39, 1.65°71.43 7 27.0 0.20 14 CUTLER RESERVOIR
t 170590217 370052 1 117,481 Y @8t (1,75 1.8 147 TteCI 1,53 Yt 1,73 1.63 1.8 11.8 0.18°22 UBEMEBE CRATER
5 11:4z:14 36.559 | 116.828 ...8.3 .7.12.. 1.2 .72 . ABl 692, ©.98 ©.92 9.5, 0.12 26 CHLORIDE CLIFF
6 ©0:26:44,.37.1137) 115,179 " 0.4 . .0.67,. 0.3, 167 7 ACI 1.48, 1.83 1.80°, $.2°0.08 12 LONER PAHRANAGAT LAKE e,
b 6 B8:10:16 37.130 "', 115.177%. 0.9 ., (.36 "e.5 [.166 BCI 1.34 P37 211 4.4 0.17:13 LOWER PAHRANAGAT LAXE :
6 19:52:18° 37.808,..115.220 .2 6.5 “e.64, 6,9 118  BCl 1 43: hioo1.7e 149 0 .15.3'0.15712° SEAMAN WASH.
’ R v - . i L'} ~ N . . oy 1) " ’ .
7 11311534 38,155 114,961 ; 2.6 . -1.547 3.4 [ 248 CDI 1.48 v ‘1,82 31.7.0.15 ¢ SILV!:R KING um
7 22:55:%0 37.530 ©7115.322 9.5 ' 4.23° 5.5 T186 'CCl 186’ 1.08' 1,24 16.970.13 12 NT-IRISH®
8 .0:21:24,.38.868 . . 116,378 9.4 . 4.84 . 0.6 .167 .ACl1.25 ., 8.98 . 4.2 0.08 14 LATHROP WELLS
8 U6:41: 4.37.249 7 114,810 ;2.2 ' 7.0 . — | 246 © COU 1 83! "1 1.82,.1.5817%  27.6.8.11 7 DELAMR S NE-
8 20:20:.5 °36.933 [115.611° 'e.3 " 3.3 -— . .90 eel 1.92..77 1,741 711047 9 32,070.28 09 QUARTZ PEAX . .o
9 20:34:40736.817.. " 118.266 [, .3 . .78, 0.9 97 YT 26° :). 1.18'70.83° 1.1 6.9 .10 19 JACKASS FLATS e
10 17:50: 4 .38.024 417,374 - 1.4 3.76¢ '—— [ 268 "Col 1.87; " 2,00 2.2 48.10.23 18 MATRRANGD g ~
12 [6:10:37 37.779 ‘°116.127 % "3 S.17 2.6 ' 93 °'BCI 1,89 1,94°71.8% 2.0 16.4 0.15°25 REVEILLE PEAX o
12 10:26:33 37.202 117.5%4 _ 0.6 . 2.95 1.2 .129  ABI ‘.n, 8.74 1.3 8.9 0.10 14 LAST CHANCE RANGE
13 13:45:48° 37.240 . 116.570 73"0.3 1.59 o.a‘ 47 , AB] 1.42 1.83 1.31° 1,1+ 8.4 8,11 31 ‘THIPSTY CANYON . - -
13 15.30:50 . 36.451 . T114.493 77 1.8 * ‘30147 4.0 (220 ipO1 1,687 ° 2.39° 1.50° ,60.1:9.18:13's00QUAD, NOT LISTED -
18 1.24.26' 35.689 - -118.818,, 3.4 . .38 — ‘278 ) col 1.62, [ 1.67,.1.81 5. 310 .22 14 LEACH LKE/ e .
17 2:th: 2 36.459 | 116.185 T 0.3 ! 10.65 0.5 1 78 ; AAL 1.18 "1le2' 1.4 5.8°0.11 21" AARGOSA FAT
18 12:48:23 37.471¢ 117.987 {'‘2.2 ' '8.%9° 2.8 ' 247 ' BOl 1:82 1.381°1.61- 6.8 6,23 15 SOLDIER PASS '
18 17:21: 47 37.880,, 114.912 . 1.8, 3.260 , — 193 (Ol 2.20 2.19 2.24 26.4 0,21 19 DELAMAR 3 SW R
19 19:11:13° 38.428°°7117.9e9 ~ 7.#  -a.46, 1'6.3° . 3e8 ,DOI 1.39 1 1.65 1,38 |79.7 9,323 110 90 4QUAD. NOT LISTED -
19 14:37:40  38.458 (117,918 © 2,4 . .3.48 2.3 81, . BOI 1.88 . , 2.19 ,2.12 $3.0 0.19'12 +0eQUAD, 'NOT LISTED
19 18:35:44 35.894 . 117.848 (7.7 .. 04.72 5.4 3¢ ool 1. w J2.12 141.0 0.37, |9, LITTLE LAXE
19 20:42: 0 38.523 °! 117,935 ., 3.8 7 '3.820 — & 304 el 1,79 . 1.87..1.87° ° 90.4 0,19 10 +esQUAD, NOT LISTED
19 21:12142 " 37, 897 117.477 ‘0.8 — " 225 col 1.41 1.75°71.58° 2.8 23.3°0.10713 PAYMASTER CANYON
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1990  LOCAL HYPOCENTER SWMMARY - SGB EARTHQUAKES

STAND STAND A2l o DEL- RMS §N
DATE - TIME unwo: LONGITUDE ERROR DEPTH ERROR CAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.0.S. —
(urc) (0EG. N) (DEG. W)  H(KM) (xM) (kM) (DEG) Mca Md  MLA MLy Mlec (KM) (SEC) QUADRANGLE
P JUL 19 23:38:44 37.270 114,831 S.1  -1,54 3.8 251 00l 1.80 1.83 1.97 24.7 0.28 10 CREGERSON BASIN
- 20 20:23:55 37.418 117,198 0.7 8.80 1.1 8 CCl 1.59 1.63 14.1 0.32 27 STONEWALL PASS
: 21 5:26:38 35.560 116,920 1.4 9.12 8.9 286 BOI 2.17 2.19 2.35 45.1 .18 28 QUAIL MINS i -
22 5:27:22 36.188 116,709 7.1 7.04 4.2 205 DOl 1.28 1.21 0.69 3.5 1.39 10 FUNERAL PEAK
22 8:17:14 36.863 116,318 0.4 2,62 0.4 64 BAl 1.38 1.12 1,5 0.2 0.16'27 JACKASS FLATS
‘ 23 18:57:33 36.843°  116.220 8.3 9.98 8.5 - 128 A8l 0.97 0.55 4.8 e 14 21 squL NN -
24 9:52:52 36.302 117.1e3 1.1 °'5.88 1.3 184 B8Ol 0.96 1.39 _0.97 19.1 G.IJ 1" mxcamr CANYON = e :
24 11:46:22 37.078°  117.967 1.2 7.00 7.8 233 ' COU 1.62 1.77 1.66 33.2 0..)8 19 WAUCOBA SPRINGS ) y
25 @: 3:38 37.838 117.813 3.4 0,27 2.8 263 €Ol 1.64 2.09 1.84 13.7 ©.19 15 RHYOLITE RIDGE
- 25 ' ©:52:58 36.556°  117.045 0.2 8.85, 0.8 188 ACl 2,07 2.32-''2,16 2.7 18.7 8.13 51 S‘IOVEPIPE m:t. R
4 . 25 10:43:30 37.838 115,353 0.5 9.98 6.7 - 131 BCl 1.89 1.98_"1.82 1.8 10.7 0.18 17. . . N
25 17:33:38 37.039°  116.213 0.8 |, 4.98° 0.8 128 gal_i.u - 0,78 11 1.5 e.‘w -18- TIP‘PIPAH smmc =
a 25 20:31:45 37.838' 115,349 9.8° 0.92 - 1.3 ' 132:] £ BCY 1.43 1.54 1.47 1.7 18.8 9.2745 ..
. 25 21:22:47 38.911% 115.985 0.6 0.34 1.0 1257 gal 1.5e 0.68 1.8 1.4 6.6 0.18 24 PLUTONIW VALLEY
: o 25 21:59:35 36.054 117.72% 2.9 2.64 5.4 266 . CDI 1,83 V.68 1.62 67.6 0.21 14 COSO PEAK
, 26 7:33:28 37.247 114,485, 1.8 - 8.12 3.9° 253-: BOI 1,77 *  1.90 1,88 45.6°0,28 19 'veeQUAD, NOT LISTED
“ 26 18:45:50 36.311'° 116.0568 0.2 " 6,78 1.1 113 ACl 1.35 1P R I PR T 14.7 0.08 17 MT SCHAD
- 27 4:35:18 36.845 116.179 0.6 2 86 0.5 131 ' A8] @.98 8.58 1.4 0.14 w*sxuu. um
. = X )
< 28 1:31: 4 37,265 114,738 3.0 S.11s  — 216 CDI 1.48 1.44 1,48 31,9 .29 12 ELGIN Sw e,
31 12:%2:29 36.655 116.352 8.5 5.74 0.7 66 BAl 1.14 1.41 '0.7¢ 1.5 .17 26 STRIPED HILLS ey
31 20:39:35 33.966 116,132 0.2 2.82 0.4 86 ABl 1.62 1.12 1.46 2,0 7.8 .11 34 MINE MIN
-~ AUG 1 2:54:12 36.8886 116.734 0.4 2.95 2.6 84  BCl 1.2% ‘Q.77 13.8 0.19 23 BARE MTN
o 2 5:15: 3 37.147 116.983 0.3  2.84 2.8 76  BCl 1.22 1.17 1.06 18.9 0.12 31 SPRINGOALE .
2 6:58:54 36,772 116.093 0.3 -0.5% 0.4 172 - AC] 1.07 0.43 11.2 8.66 14 CANE SPRING -
2. Tp} 3 14:54:20 36.012 114,700 1.9 1.60 5.0 244 CD! 1.80 1.58 11.2 0,11 18 HOOVER DAM .
. 3 17:14:24' 37.290 117.380 0.4 0.87 0.7 116 AC! 1.09 1.17 1.00 11.8 .10 13 GOLD POINT B
™M 3 20:23:56 37.085 116,755 0.3 -—0.89 0.4 42 861 2.23 2.41 2,27 2.2 7.4 0.17 55 SPRINGDALE -
4 7:34:52° 37,243 114,796 1,27 4.61e  — - 249 CDI 1.49 1.70 1,37 29.6 0,15 7 DELAMAR I NE
k c 4 10:43:20° 36.119 115.564 0.3 2.29 1 4 155  ACl 2.38 12,48 2.34 22.4 .11 37 MOUNTAIN SPRINGS s
- S 16:46: 9 37.369 117.165° 0.5 8.8 *e.9 125 BCl 1,21 -1.880 1.2 11.1 0.15-19 SCOTTYS JUNCTION SW .
: — S5 20: 8:40 36.702 116.246 8.5 10,25 0.4' 78 BBlIB.92 1.59 o.87 5.1 0.18 19 SPECTER RANGE ‘
5 20:25:15 38.703 116,247 9.4 8.61 0.6 134 ABI 0.77 1.26 '0.49 4.9 0.11 13 SPECTER RANGE
o 5 21:12:43 38.702 116.247 o.4 '0.79 0.6 134 ABI, 0.98 0.26 $.1 0.88 10 SPECTER RANGE .
S 22:47:28 36,703 116.2%0 8.5 e.89 0.7 132 . A8l 1.05 90,21 4.8 0.10 11'STRIPED HILLS . .
6 13:23: 9 36.229 117,144 1.4 1.43 2.9 200 , BOJ 1,84 1.54° 1,837 18.6 ©,22 16 TELESCOPE PEAK
6 14: 0: 0 J37.666 114.876° 0.7 85.34 1.1 154 AC]1.23 1.7 1.17 1.2 5.6 0.15 11" PAHROC smmcs —
6 15:31: 2 37.666 114.873, o.9 5.28 1.7 155 BCl 0.95 T 118 $.9 0.19 11 PAHROC samucs
6 22:21:52 36.703 118,246 0.5 0.99 0.7 134 ABI 0.83 1.43 .59 5.0 ©.12 13 SPECTER RANGE NW -
TG 7 8:30:31 35.074 117.713 1.7 7.900 3.7 254 80l 1.76 1.96 1.84 65.5 0.19 15 COSO PEAX
R 9 1:48:38 37.743 115.180 1.9 11,13 3.2 182 BCl 1.68 1.17 11.3 0,18 8 FOSSIL PEAK
" 9 2:12:32 3.8 115,138 0.5 1.40 2.0 92 ' ACI 1.38 1.43 1.48 1.5 13.5 0.09 9'FOSSIL PEAK
s 9 11:39:37 36.265 117,165 1.7 =1.21 1.9 205 BDI 1.04 1.14 1.07 15.3 .15 7 mlcamr cmvou
10 20: 4:16 37.666 114.871 1.0 5.3t Y 1.7 1557 BCl 1,05 1.24 1.38 6.0 0.18 w P»noc SPRING e
13 19:13: 3 37.059 116,173 0.4 4.61 1.2 179 ACI 1.21 0.086 5.5 0.14 27 TIPPIPAH SPRING N—N




) . - s ] . . . .

1990 LOCAL HYPOCENTER SUMMARY - SG8 EARTHOQUAKXES

STAND STAND AZl ©0QO DEL- RMS N
DATE - TIME LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP  12S MAGNITUDE ESTIMATES MIN  RES, PH, U.S.C.S.
(UTc) - (DEG N) (DEG. W) H(KkM). (KM). , Z(KM) (DEG) Mcg  Md MLh MLy uLc (xu) (scc) OUADRANGLE
. AUC 13 15: 47 9 37 .32% 117.680° @.2 - 0,78 0.4 135 ACI 1.29 1,00 1.17 ‘* 10.7 0.07 14 w\cnwm um
. 13 16:30:36- 38.164 . 114,953 1.9 7.00 . 3.8 25 B0l 2,26 2.39 2.45 2.7 32.9 0.27 1B SILVER KING
13 19:58:58+ 36.364, . 115.834 8.2 7.00 1.2 . 111 ACL 1,68 1.55: 1,48 1,6 22,7 9.08'23 WI STIRLING™
13 23:54:48, 37,5474, 117.173., 0.3 . 0,18, . o.5 88" BC] 1.96 . 2,87 1,95 '2,2 25.3 @.17 41 GOLOFIELD’
14 - 5:37:34- 37,352 , 115.265 8.4 4.02° 8.6 186 CCl 1.59 1,39 1.5 '26.0 0.67 8 BADGER spmm
14 -13: S: 37 38.474. ; 116,545, 1.9 8.40° 2.0 ° 244 B0} 2.02 1.99 2,17 \ j 728.3 0.20%16 ---oum NOT LISTED .
; 1418 4 27 387408 © 116.496°° 4.8 5.60e — 258 CDI 1.72 1.59° 71,73 1.8 74.4 0,28 13»--ocmn NOT LISTEDe
b 14 15:23:20..37.353  117.676, ©.3' 0.93 8.8 122 _ACI 1.26 1.48 1.43 13.6 ©.12 16 MAGRUDER MTN
14 18:33:247 37.1447° 117.393, 7 0.3 . 0.49 0.6 112~ ACI 1.48 1.40 1,34 16.6'0.13 21 UREHEBE CRATER. :
4 15 . 4:32:58°.36, 533, 117.176. ©.8 . 7.99 1.9 * 111 AB] 0.6% 0.57 0.80 " " 9.8 8.87 11-$ OVEPIPE WELLS ‘
T 15 19:22:34 37.556 117.168 ' 0.6 2,41/ 5.8 124 _ccl’ R 1.38 1.20. 25.1 ©.14 13 GOLOFIELD . I~ .
; 15 20:50:48 37.352 , 117.668  @.5 8.36° ©.8 126 ACI g 0.87 1.9 ~ 13.4'0.11 9 MAGRUDER WTN oo
o 15 23:25:77°7°37.11@ ° 118,969 0.3 0,58 0.5 186 BCI 1.24 ° 1.19% 1,875 - ~15.0 0.18!30 SPRINGOALE . y
e =, 17 ,18:56:55 37,353 117.672 . 0.3 0.99 0.5 . 121 ACl 0.8 1.12 13.5 9.10 14 MAGRLDER MIN s
i 17 -12:16: 6 .36,789°. 115.812"° 3.8  8.81 3.3 256, COI 1,147 i09.98 19.5 0.27. 11: FRENCHUAN LAKE
™ 18 17:54:48 .37,133 . N7.316,, 0.5 0.86 0.7 98 BCI'1.22 1.17 1.3 15.2 9.15 19 UBEHEBE ' CRATER
., 18 $18:50:47. '37.291.7 116.735 0.2 0.57 0.4 53 ABI 2.3 -2.37 2,35 2.6 8.4 8.13 53 BLACK MTN SW
— 18 ;18:51:58  37.290°, 116.737., 0.2 8.25 8.5’ S5 ABl] 2.32 12,46 2,33 2.7 8.6 0.13 48 BLACK' HTN SW' o : '
: - 18 18:54:37 "37.128 117.323 0.4 ' 4,786 ° 3.1 184 BCI-1.10 *1.37 0.99 14,3 @.11 12'UBEHEBE cmm:nl
y 19 + 2:16:.1,,36.855., 117.771 . 1.5 = 3.,07¢ —— 211 COI 1.42 1.57 32.7 ©.22 15 WAUCOBA WASH ‘
o 20 ; 7:58:20°-37.311,, 116,038 ; 0.4  -8.19 . 0.9 74  BCl 1.59 1.53 '1.73°1.6__12:6 0.16 26 OAX SPRING - .-
- 20 :10:47:12..36. 6137, 116,273, 0.3, 4.78. .7, 159 _ACL.1.18 - t.i1,10 9,83 i 7.0 ©,88 21 LATHROP WELLS
- b 20 14:7:33- .36.340,> 117.458 . e.8” 5.23'% 5.6 237 (DI s . ..1.82 © 32,5 0.17°18 PANAMINT(BUTTE -
N _ 20 ;21- 7:.5 37.909 . 116,412 8.5 5.32, 4.7, 97  BCIl 1.52 -1 771,63 1.6 18.7 0.22:22 KAWICH PEAK " o
i - - » + 1 N o 4t N P
. it . " oLl z =y “ . .
2 R | 21 2 1058’ 37. g1t ns.418 0.3 5,727 2.8°7 102¢ ACI 1,487} 1.58 { "19.0'0,18°18' KAmcH PEAX -
. ! 21- 22; 0:24 J37.440 117.229 . o,2 .86 0.4 64 ACI 1.87 1.89 2.1 15.7 .14 40 STONEWALL PASS .
22 > 1:42:40 35,6849 116.328,7 4.5 =1.82 3.7. 264 COI 1.64° 1.83 1.82°° -+ 55,3 8.25 10 AVAWATZ PASS s
| 2] 22 , 2:34: 4.-35,996.  117.818.0 2.1 . 10, 0des 2,2, 265: BOJ 1.59! 1.9% 1.77_ ! "78,2 0.28'17°LITILE LAKE o
., ey 23 . 8: 7: 4H37 098.. 117.197.¢ 8.4  1.54 1.4 $4 ACI 0,99 6,93 0.9 17.2 0.14 18 BONNIE CLAIRE SW ¢
4 o 23 2:10;14 37,100 ., 117,199 9.5 ., 4,98 ° 3,77, 117' BCIl 1.00 0.99 0.89° 17.3 0.14 16'BONNIE cuum: SW .
. g T Su oy Rt z . ‘ ‘ . ) AL .
‘ 23 4 38 387 37.129 ° 117.314 0.4~ 4,96 2.1 99 " BCI 1.4 1,69 1.41 1.4 14,7 .18 32 UBEHEBE cRATER
- 23 , 9:.7:40 37.404 . 115,223, 0.4 0.89 0.5 127 ACI 1.28 1.38 0.97 15.3 0.08 8 ASH SPRINGS i
23 119:32: 6,,35.900°, 117.659 . 4.27 1,17+ — - 276° CODI-1.90 2.12 1.98 71.8 8.20 14 MOUNTAIN SPRING -
‘ c 23‘,22 24:11 (35.759 . 117,979': 1.8 7.ee 2.0 293 BO1"2.10° 2.47 "2.22% 102.9 0,17 14 LITTLE LAKE: -
2 24.. 9:51:42 .36.829 ., 116.030 . 0.5 Yt.t 0 165 ACl'e.86'" b 0.5 " 12.7 0.99 14 CANE SPRING .o
24.522-15-35 38.424 1 117.387, — n.sa TP e T 259 0 ADL 71,83 80.3 e.eaﬁ 4 SAN ANTONIA .
- e A e N I;N N i:: N > Lt "
25 3 37:10 q37 229 ©  116.507 9, 0,00 : 0.8 85’ acl ' ° 1.11 1,83 113.8 .15 16 THIRSTY CANYON
25  5:.,5:51..36.008 117.085  — 11.82 — . 238 ADI 0.44 20.2 .15 4 TELESCOPE PEAK
2%  B:27: 5°.36.521.' 117.886 ° 1.5, 7.8@s —-- 251 COI 1.89 ..2.05 '2.09 $3.3 6.20 24 NEW YORX BUTTE ,
25 23:58:35 . 37.313, 116.835, 1.0 ' -6.88° 1.4 126 BCl Yi1.52 1.81 12.8 0.29 14 OAK.SPRING BUTTE"
Y 26 . 6:54: 3.36.775 116.103 8.6 10.14 1.0 1437 ACI 1.39 7 9.93 10.6 8.1 11 CANE SPRING :*"
i 27 4:. 3 2s '37 438 | 115,848 8.5 -1.13 0.8« 81 7 CCI:‘2.46 2,72 2.5 2.5 25.0 0,30 42 GROOM umc NE
. . ;’4‘ - ."\ . - , : i ‘: ) .. % - . N ~ + 3 ’v G - .,
I 27" 4 52 50 Y35.859 ' 115.929 2.9 2,86e —- 217 CDI1'1.97 1.92° ' 55.8 8.20° 8 chsror« PEAK
27 722:40:15 36.717 . 116.401 0.3 6.11 0.8 , 148 . ACI . . 8.67 1.2 7.8 0.07 17 LATHROP WELLS
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DATE - TIME
. (UTC)

AUG 27 23:44: &8
28 11:23:50
013:22:22
14:568:34
5: 9:20
10:31:23

13: 9:30
- 14:31:39
19:29: @
22:16: 7
0:48:47
2:50:60

wugEEE FENR

12:42:33
13:57:43
14:40:14
31 15 6:60
19:27: 2
19:33:58

21:54:24
4: 0:20
5:14:20
6:20:44
19:26:59
0:34:37

16:36:26
1:13:34
4:54:17

16:45: 7

21:55: 5
1:17:10

i
i3
.
0
“

1S

‘
PUUULEN N ettt ot oo

2:26:19
J:36:59
14:51:40
18:29:37
4:58:34
6:35:20

7:58:36
8:57:10
10:10:20
10:32:19
19:23:2°
14:14:31

1:39:49
7:57:28

WO NV GBREses

1990 LOCAL HYPOCENTER SIAMARY ~ SGB EARTHQUAKES

STAND
LATITUDE LONGITUDE ERROR DEPTH
(OEG. N) (DEG. W) H(xd) (K)
36.947 117.528 0.7 4.89
37.478 118.416 3.0 0.46
36,694 115.988 0.5 5.67
37.302 117.574 1.6 8.60
T 37.231 117.552 0.6 12,94
1 37.227  117.549 0.6 12.900
© 36.838 116,138 0.7 2.3
36.756 116.674 0.4  -0.88
©35.993 117.838 4.0 2.94¢
1°36.234 ' 117.569 1.7 . 2.21
37.306 116.033 8.5 - 4.75
36.57¢ 116,499 0.5 6.46
36.791 115.925 e.5 9.99
38.764 116.683 0.5 -0.04
37,147 115.588 8.5 5.18¢
38.502 114,333 4.8 5.0Q¢e0
37.3e9 116.037 - 0.4 -0.78
37.3¢9 116,028 0.6 0.9
37.912 116.415 0.} -0.15
37.091 116.876 0.4 4.01
37.112 1i7.038 8.2 8.38
37.307 116.019 0.7 1.99
36.639 115.917 8.3 6.45
37.314 116.066 4.4 7.000
37.304 197,122 2,2 10,98
36.879 118.726 0.5 5.08
37.130 117.041 1.1 o.M
37.122 116.901 1.7 8.28
36.862 116,740 0.4 9.69
37.311 116.029 - 0.8 4.23
37.095 116.878 0.2 0.14
37.309 116.034 0.4 0.85
37.095 . 116,878 0.2 -8.0%
“36.682 1181264 8.5 1.2
37.092 116.877 8.3 8.97
37.120 117.217 0.5 0.4
37.092 116.879 8.2 -0.15
37.092 116.877 0. -4.02
37.094 116.878 0.3 1.72
37.094 116.877 8.2 e.76
37.864 116,135 0.4 0.82
37.097 116.874 0.3 0.92
37.094 116,878 8.3 e.01
38.179 114.938 3.3 . -1.02
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STAND  AZ1
ERROR  CAP
Z(rad) (o£G)

102

101

266
148
204
202
144

99

67
90

‘109

215
46

99

100
T 48
108
100

100 °

252

QQo
128

MAGNITUDE ESTIMATES

Mca Md  MLA MLy Mlc
1.14 1.19 1.5
2.00 2.13 2.068 2.4
1.48 1.32
1.18 1.6
8.83 1.83
1.14 1,
1,22 0.77 0.9
1.18 8.48
2.0 1.85 1.99
1.84 1.73 - 2.08
1.38 S 1,88 1,44 1.8
1.28
0.67: -
1.27 0.73
1,70 1,27 1.57
2.27 1.84
1.81 1,52 1.89 1.9
1.80 1.95 1.9
1.87 1.85 1.5
1.58 e.97 eo.81 1.5
1.52 1.26 1,26
1.74 1.55 1.6
1,52 1.32 1.2 0.9
* 1.8 0.88
0.99
e.44
0.82
1.52
1.17 8.58
1.69 1.2 1,09
i
1.82 1.76 1.84 1.8
1.28 1.33 1.24
1.58 1.30' 1.23
8.74
1,80 2,00 1.8
0.890 0.5
1.62 1,60 1.5 1.68 1.8
1.28 0.79 1.5
1.65 - 1,38 1.5
2.23 2.12 2.23 2.2
1.98 1.86 2.7 2.1
1.27 9.67 e.98 1.5
1.24 1.1 8,93 1.5
2.0 2.51 2.7

-
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AN QO R [~ N XK
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. .

NELaNE LOOABRNUL OLUE+
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-t - -
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-

O C P O Y
BRNUOANE® WaNsLO

-
LI A T ) ~N e sN S

OV UNUDDO NBDNUN VrBEDN AUO*O -

- h) s - —-

[PRN
-

RS N
RES, PH, U.S5.G.S.
QUADRANG

(1ad) (SEC)

0.1 9 DRY MIN
0.23

9
4 s0oQUAD, NOT LISTED
0.18 21 MERCURY .
0.17 < 7 MAGRUDER MTN
0.09 8 LAST CHANCE RANGE
0.13 11 LAST CHANCE RANGE
s 7 N . o
0.14 16 SKULL MIN -
.13 17 BARE MTN
9.17 14 LITTLE LAXE
9.17 15 COSO PEAX
9.19 21 CAK SPRING
08.09 12 LATHROP WELLS
0.8 13 FRENCHMAN FLAT
9.13 17 BARE MIN
9.16.19 FALLOUT HILLS NE
©.43: 8 eeeQUAD. NOT LISTEDs
8.18 32 OAK SPRING
8.24 25 OAK SPRING

0.11 20 KAWICH PEAK

0.14 18 SPRINGDALE

9.10 27 BONNJE CLAIRE
0,28 30 OAK SPRING

0.03 14 MERCURY

©.91 18 OAK SPRING BUTTE

0.14 11 SCOTTYS JUNCTION
0.87 8 BARE MIN

9,23 15 BONNIE CLAIRE
0.27 17 SPRINGDALE

0.06 11 BARE MTN

0.18 16 OAX SPRING

©.14 45 SPRINCDALE
©.14 18 OAX SPRING
8.11 27 SPRINGDALE
8.87.13 STRIPED HILLS
©.14 45 SPRINGOALE '
©.14 11 BONNIE CLAIRE

0.10 33 SPRINGDALE ;
0.08 15 SPRINGDALE

0.18 18 SPRINGDALE

0.12 50 SPRINGDALE

0.20 28 REVEILLE PEAK
8.13 19 SPRINGDALE

9.10 17 SPRINGDALE
0.27 19 SILVER KING MIN




STAND STAND AZlI 0Q0 OEL- RS
DATE -~ TIME LAT!TUOE‘ LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN  RES.
R (utc) o (occ. N): ’(otc. w) " n(xu) (xu) z(xu) (DEG) - uco Md  MLh © MLy Mlc “(XM) (s:c)
o ' L SR P
see 8, 9:35.43 sa.tas 114.929 406 -1.02 2.9 253 cox 1.91 1.84 1.97 1.7 35.8 9.31
T 8% 109:53:38° 37.287 ¢ "115,002 0.7 " ‘6,13 7 .1.5.:'194 - ADI 1.84 1.38 1.80 1.7 14,0 0,11
o 8 12:33:46°37:270 :' 115,482  '1.7 " 11.30 . 3.2, 1621 . BCI 1.71 1.18' 1,85 22.1.0.18
v 8" 17:53:237 37,094 '°'116.,876 * 6.3- - 0.39 8.5 100 AC! 0.88 1.08 2 14,6 0,09
"9y 1:21:58 ¢+ 37.285 ' 117,585 | 0.4  9.45 0.7" 99 ~-ABl 0,98 .82 ©.77-- . 8.0 0.08
97 18:56:51°37.094 . 116,876 @ 0.2 ' ©.56 0.3.. 180 ‘AC] 1,38 0.93 .2.91 1 14,6 0,07
* S kP A P P 1w ‘ oo ¢ R :,k‘]q‘r:, .:. )
9 22:52:48 36.757  116.188 0.5 9.84 1.1 $1 BBl 1,39 0.91 1.4 12,1 0,18
18 5:32:177 37.697 $1116,876 -~ 9.3 0.38 - - 0.5 100 “"ACl” 0.94 '0.84 1.5 14.50.1%
© 90 7:39:29" 37.094 11116.888 ' ‘0.5 -0.07 - 0.7 ‘.18 ACI 1.35 1.00 1,07 1.5 14.9°0.14
Y10 17:30:10 - 37.€93 ' 116879 ' 0.3 1,73 ¢ 0.,9.' 99 " ACI'1.44 © 1,090 1,12 1.5 14.9'0.13
1 20:19:10 38,726 7'7116.273 | 6.6 . '2.79 0.5 182 ' AD] 1,10 1.62 '0.58 . " 1.9 0,11
L 12 1:40:20 0 37,557 1170 " 1.0 71,48 ° '3.8° 124 ecx 1.24 1,38°71.34 © 24,7 0,20
EERY i LA ‘ ot ¢« e RN ,
12 8:28:16 35.714 117,088 5.8 2.56 8.0 307 cou 2.64 2,10 2,32 2.07 104.3 0.44
137 8:35:57 ) 36,596 '1-116.099 . "0.2 11,05 : 0.8 S8 'ABI"1.59 1.40 71,30 1,6 14:3.e.10
. 13 11:22: 67 37,8683 ' 116,138 7 ‘6.7, ~8.28 ' 1,2 . 187 BClM C 1.4 20,7 0,26
L 143712:45: 57 37,292 "1 114,958 2.7 "'-8:76 -~ 2.7 '208 ' COl 1.81 1.22 1.18 1.7.°15:3 0.44
$14712:46:277 37.283 114,954 1.3 F'-2,82 " 2.6+ 21 ' BOl.1.82 ©1.33 1.8 16.1 0.18
, 156 5. 2 17 37 091 :5116 .879 78,2 ""@.85 ‘0.3 98.7"ACl 1.81 T 71,43 1,33 11.5 15,0 0.10
1 . ve : ‘ [N ; IR D
17, 9: 25 JJ 37 193 117,637 0.9 10.09 2.9 18} BCI 0,78 1 10 4.4 0.18
P 97714:49:28 ' 37,096 4 118,873 ""ie.3 ' @.82 e, 4“«"100 TAGLY 0.95 "0.99 14.370.10
17: 18:46: 524 37.288 ' '118.200 1.8 ""i8,33  11.4..°299 - CO. 1.66 ‘1.57 1.9 J0:1:0,18
1177019034250 1 36,759 71016635 ¢ "2.1 2:84 " -2.4 ' 148 BCII” T 0.77 14;2"0,18
J187 1: 2:137 37,180 00 118,732 T 8.4 ' ~1,18 ¢ @,47. 80.’ BBl 1,50 . 1.02°.1,12 v 18,2 @.15
2187 2:18: 33 : 37,092 " 118,879 ¢ 'e.2 0.37 ;e.sff 99 - ACIji.BJ Cov T 1,88 1.8 14,90 0.10
‘ Pt A Y V * Yy ""," ¢ a“ 6 o LK <
. 18 19.31.20  37.042  115.984 2.8 16.58 2.3 217 B0l 1.15 13.7 0.18
- 19 12:49:28 [ 37.095 ‘' 116.878 0.4 ' 0.54 ‘9.5 160 BCI-1,30 1.48 1.13 0,93 '1.5 14.6°0,15
., 19 18:25: 49 - 38.765 ‘1 116,848 2.3 7 4,59 1.8° 1587 BCI"1.48 " @.72 > v 3.7:0.18
~5ze ©3:29:56 - 37.882 © 117.418 ¢ 0.4 8.85 0.8 "!1507 ACI 1,34 1.37 1.27 1.3°°11.2 @.07
20 1 7:31:197 37,455 'i'116,784 - 0.8°° 11.93 1.1 154" "ACL. 1,65 1,19 © 22,4 0,14
@ %18: :15: 13 57 043 .118:174 ' 2.7 $.06 6.1 279" cox 2.02 1.50°+1,42 1.7+ 14,0 0,28
, ze 19: 4: 36 se 902 118,851 0.7 6.08 1.8 78 acx 2.5% 1.43 11.9 0.17
2 T1:15:35 7 36,595 i7116.256 “'9.4-' @,B8 ° 0.4 ‘185 " ACI”. 19,86 % . 9.3 0,05
121 21:28:36 38,075 !116:833 5.7 2.81e: ' 132"~ DCI! 1.28 0.78 12,7 8,32
23 ft: 13327 36,735 ' 116,022 <7 0.3 U H1.14 0.5 B85 ABIf1,73 1.43 '1.48 '1.48 1.0, 9.9 0.1
~1237110:31:31 36,357 '1'117,%87 © 2.4 771,78 7,7 231 COI 1.80 1.69 1.57 r 41.2:9.17
- 237 16 20: 19 38, aze £0118,129 ! 1,07 . 0,10 0.7 198 ' BOIl 1,74 0.89 1.29 0.9 4.8 0,18
y A . PR L t U N " R I
.23, 17 30: 45 38, 790 116.639 8.7 2.80¢ — 304 DOI -0.92 13.5 0,10
Th23718:72: 9 37.1%59 4 117,351 ' 6.5 ¢ 8,28 :°.1.2 . 188 TACH 1.38°°1,13 4 17.8 @,14
D 24" 19:47:32° 37.103 '11118.389 ¢ 0.7 5.16 ‘'2,3 - 88 ‘BBI:1.48 e 0 1,19041,2 7.5 8,24
- 25 13: 4: 2° 36,758 « 116,888 0.6~ "8.45 _ “1.5 126 "AB] 0.83 0.83 12,9 0.12
26" 2:26:21 : 36,537 ' '115.485 ‘0.6 . ~1.87 8.8 .115 BCl 1.91 1.72 1.55 -1.72 1.8 "22.,2 @.2%
2128 9:30:32° 36.961 116,684 - 0.5 7.0 1.9 148 ACI ", e . . 0,37 *13.5.,0.10
L AL o i ! ‘ e e
, 28, 22:28:17 38.451 117.387  — 11.99 —- 262 BOU 1.79 83.3 0.27
.0 2623:59:32 3,117 7 117.203°° '@, 8.58 2.7 123 BCl : , ~+0.80 'r.218.3 0.18

1990 LOCAL HYPOCENTER SUMMARY = SCB EARTHQUAKES

1
%)

VIRILY e dle T

-

N
PH, U.S.G.S.
WLE

17 SILVER xmc Iﬂ'N
11 ALANO SE

7 CUTLER RESERVOIR
17 SPRINGOALE

9 MAGRUDER MTN
20 S?RHCOALE

LI TS
26 CANE SPle
22 SPRINGDALE -
*6 SPRINGDALE
22" SPRINCOALE ¢
16 STRIPED HILLS
13 GOLDFIELD

11 INYOKERH
34 SCECTER RANGE SE
14 REVEILLE PEAK

12 DELAMAR LAKE "
10 DELAMAR LAXE . 4
29 SPRINGOALE

12 LAST CHANCE RANGE
19.SPRINGDALE™ .«
11:LONG VALLEY REGICN
15'BARE MTN: .

251 THIRSTY. CANYON

32 SPRIMOALE

K. PAXU’I’E RIOGE

20 SPRINGDALE

11 'DARE MTN

11 UBEHEBE CRATER
10 CLOVER MTNS

H LCMER PAHRANAGAT LAKE

[ LS

15 BARE UTN

18" LATHROP  WELLS

7 BENETTS WELL
28 CAWP DESERT ROCK
14 DANWIN 44, )

18 SKULL I“N

oy

7 CANE SPRIN

12 UBEHEBE CRATER
24 TIMBER MTN

15 CANE SPRING

17 BLACK HILLS.:
16 BARE lﬂ'N )

4 SAN ANTCN!A
180 BONNIE CLAIRE

A

-



1998 LOCAL HYPOCENTER SIMMARY = SGB EARTHQUAKES .
STAND STAND AZl Q0 DEL~ RMS §N
DATE = TIME LATITUDE LONGITUDE ERROR OEPTH ERROR  CAP 125 MAGNITUDE ESTIMATES MIN  RES. PH. U.S.G.S. -
(ure) - (DEC._ N) (DEG. w) H(XM) (KM) Z(Kd) (DEG)~ Mco Md  MLh MLy MLc (XKM) (SEC) QUADRANGLE T,
SEP 27 ©: 6:13 37,119 117,200 8.8 0.18 0.9 110 BCl 9.82 18.7 6,18 11 BONNIE CLAIRE
27 10:30:50 J8.887 116,277 0.4 0.70 0.7 82 B8] 2.06 2,24 2.43 1.91 2.3 7.0 0.21 33 LATHROP WELLS
27 10:43: 2 - 38,201. 116.208 9.0 1.88¢ — 211 00l 1.50 1.53 20.4 0,468 15 TWIN SPRINGS SLOUGH
27 12:19:58 J8.640 116.283 4,7 -1.82 3.7 253 cCol 8.64 5.1 0,15 9 STRIPED HILLS
27 15:56:34 J36.700 115,767 0.4 0.09 . 0.3 120 B8l 1.74 1.22 1.73 1.4 4.0,0.17 29 MERCURY NE '
27 18: ;:.47 37.004 116,953 8.6 1.70 1.5 175 ACI 1,98 1.67 1.7 8.3 8.13 14 YUCCA FLAT
27 22:53:22 37.269 114,969 1.6 -2.00 1.6 201 B0l 2.01 1.95 1.95 22.3 0,23 13 DELAMAR LAKE R
28 4:41:59 - 36,898 - 115,761 1.4 0,09 - 0.8 205 BOI: 0.83 1.2 4.5 0.19 11 LSRCURY NE -
28 '11:29:57 *‘36.747 :‘- 116.027 9.3 ! 0.97 8.5 115. ACIl 1.51 1.51 "1.5 11,2 0,11 23 CAWP DESERT ROCK o
28 “14:18:14 38,238 116.17¢0 1.1 5.84 ¢! 8,0° 2¢4 Ccol 2.18° 1.90 1.95 2.4 23.)3 0.22 16 TWIN SPRINGS SLOUGH .
29  8: 7: 1-35.997 - 114,794 0.8 "=1.42 . 1.1 166 ACI 2.01 2.12 9.0 0,08 13 BOULDER CITY e
29 9:38:21 - 36,028 ' 116,096 .8 ~1.55 + 1.4 169 .BCl 2.20 1.97 2.2 12 7 0.19 22 STEWART VALLEY -t
- o ’ ' . el ’ ‘e T o
29 19:21:41 37.%e8 118,439 8.6 o.10 5.4 314 DOV 2.52 2.7 47.9 2,180 7 LONG VALLEY REGION N
30 2: 5:58 ° 37.3689 115.204 - 1,9 10.78 2.4 173 .6Cl 1,24 0.88 1.4 14,2 0.09 7 ALAO oo ’
30 2:21:35 36.68368° 116,232 0.4 10.01 °~ 0.9 124 ABI- 1,18 0,81 9.7 0.07 11 SPECTER RANGE .o
30 10: 9:46 J36.921 117.588 8.7 8.68 «: 1.5 195 ADU 2,81 t2.3 20.8 0.099 19 DRY MIN S
38 10:18:15  38.931 117.571 1.2 6.5 "+ 6.4 187 .CDJ 1,59 1.51 1.8 20.4 0.17 11 DRY MIN . i
30 10:53:36 36.928 117.579 1.0 6.25 4.6 168 BDI 1.80 1.63 1.9 20.5 0.20 15 DRY.MIN ~ '
i . . Lt n AT . - .
30 17: 9:18 J38.920 117.587 1.1 0.69 1.0 195 801 1.16 1.10 20.7 0.14 9 DRY MIN . e
30 17:14:33 37.309 117.318 8.7 9.61 1.1 147 ACI ) 1.09 9.85 5.3:0.85 6 GOLD POINT - -
30 19:59: 8 'J6.014 116.082 0.7 4.75 2.3 237 BO! 1,868 . 1.64 1,79 2.1 14.1.0.13 16 STEWART VALLEY- i e
ocT 1 2:12:21 38,216 116,221 2.0 J.1Je —_— 264 cDl 2:19 1.74 54.4.0.26 12 TWIN SPRINGS SLOUGH . .
8 1 4:43:20 38.632 116,238 - 0.6 8.7% 12 137 AC] 0,89 0.47 9.4 ©.09 13 SPECTER RANGE NW ' ol
1 10:53:28 38,227 - 116.183 2.1 -1,02 - 2.0 200 Ccol 1.39 1.58 22.2 0,33 12 TWIN SPRINGS SLOUGH Vs .
1 13:28:11 J37.38%1 115.203 1.4 11.05 2.6 114 p8l 1.23 1.62 1.3 13.7 €.23 13 ASH SPRINGS S
1 13:56:37 J37.256 118.418 2.8 -1.60 2.7 116 CBU 119 1.58 1.1 8.0.0,28 6 SILENT BUTTE T
2 1:'9:51 "38,1835 116.143 2.0 -1.13 2.9 186 COI 1.87 1.83 26.8 0.56 18 TWIN.SPRINGS SLOUGH ‘e
2 2:38:24 38.147 116.217 4.8 2.43¢ —_— 269 DOV . 47.2 0.65 11 TWIN SPRINGS SLOUGH
2 5:42:16  38.029 116,060 2.4 -1,97 2.9 212 00l 2.18 1.99 2.2 13.8 0.54 24 STEWART VALLEY
2 6: 8:29'°36,775-- 115.789 1.4 -1.08 . 1,2 215 BO! 1;22 . 0.99 9.2 0.25'15 FRENCHMAN LAXKE SE e
2 8:30:47  35.997 116.721 5.0 0.39 3.9 263 COIl 1.93 1.36 31.3 0.36 11 CONFIDENCE HILLS
o 3 20: 6:58 -~ 38,500 116,568 9.5 -0.47 0.8 85. BCl 1,57 1.50 14.1.0.19 19 BIC DUNE .
: 4 9: 8:37 '35.9895- -~ 118,070 1.7 -8.19 1.8 217 CDl 1.88 1.98 2.1 18,5 0,38 27 TECOPA ~ . °
- > 4 11:54: 0 °37.153 - 112.377 0.4 -8.85 0.5 1706 -ACl 1.26 1.15 1.3 17.3 0.14 18 UBEHELE CRATER ey
5 " 1:49:56 37.919 ° 117.7686 1.2 3.06s . 288 =] SN 1.81 1.8 22.9 ©.21 18 RHYOLITE RIDGE B
5  J3:18:44 J5.999 115,663 —_— 1.05 — 172 201 2,83 1.73 36.2 1.23 4 SHENANDOAH PEAX s
5 6: 4:19 37.055 122,032 1.0 11,00 2.8 1¢5 DCI J.80 3.00 372.5 ©.30 14 Reglonal (NEIC) ..

. ) 8:31:-8 37.171% 114,935 1.7 4,35 2.8 249 801 1.32 1.49 1,48 1.6 22.4 0.20 10 DELAMAR J Nw il
e S5 7:41: 3 38,694 118.271 0.5 6.47 0.8 202 ADI 0.45 1.1 5.4 0,086 10 STRIPED HILLS : e
i 5 11:31:44 J37.308 117.568 .7 -1.90 0.8 92 BCl 8.84 10.8 0.22 15 MAGRUDER MTN

; S 21:40:20 37.874 116.128 0.7 -0.47 1.1 110. BCJ-1.63 1.44 20,9 0,29 19 REVEILLE PEAX

8 7:44:32 J37.088 116.875 9.3 -0,18 . 0.4 173:  ACI 1.22 1,09 14.8:0,09 14 SPRINGDALE
6 11:46:14 36.749 116.011 8.4 0.97 0.7 152 ACI 2.14 1.44 1.5 10,7 2.9 13 CAWP DESERT ROCK
= 6 13: 1:35 J36.743 116,012 8.4 -0,13 8.5 1535 ACI 1.39 1.23 10,2 .08 13 CAWP DESERT ROCK
¢ 4 ' - oo v -z " - - - pn |




1996 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES

STAND STAND AZl Q0 DEL- RMS N
DATE — TIME... LATITUDE LONGITUOE ERROR DEPTH  ERROR GAP 125 MACNITUDE ESTIMATES MIN RES. PH. U.S.C.S.
(utc) .~ (DEG. N)°.(DEG: w). H(Kd) (rad) - 7" Z(Kat) (DEG) *; Mcoi“rMd  MLh MLy ‘MLe (K04) (SEC) i+ OQUADRANGLE, . - -
T VR L S ey
OCT 7 .12: 3:38 ,35.99@ 117.223 ., 9.5  0.88¢ -—— 313 00l 1.1 97.4 o 26 7 MANLY PEAX °
8 2:29:28, 57 883 116,128 '* ‘9,88 "7 1.1 1117 BCl1.58 20.1-0.17 .9 REVEILLE PEAK
8 15:47:18 '36.218 1l 117,588 -1.02 2.6 260 COI 1.97°; €050 PEAX .
8 18:39:17..36.440°", 116,988 13.53 ¢ 1,8° 1908: COI 1.15 :: FURNACE CREEX
8 18:51:.7 37.307 ‘' 116,037 4.34 e.o’ I3VIACLLINE 6.91 OAX SPRING BUTTE
10 5:50:44,.36.955 1, 116.388 ,7.63 ' 9,6, ' 76 ."ABl 0.99 TOPOPAH SPRING NW
4. ELCIN

SILVER PEAK. , ..

CALIENTE WW."".
KINGSTON PEAK
HANCOCK SUMMIT.
MERCLRY | .
STOVEPIPE wELLs
MERULRY SW,
SKULL.MTN .
SILENT BUTTE ,
WAUCOBA SPRING
STEWART, VALLEY

SPLIT MTN
LATHROP WELLS M
SPLIT MTN
BULLFROG
LAST.CHANCE .RANGE
LAST. CHANCE RANCE
LIETRL .
DARWIN
WINGATE.WASH ...
HAIWEE RESERVOIR
CONFIDENCE HILLS
HAIWEE RESERVOIR ..,
\uowAO NoOT L!SYEDO ’
Ay
TIPPIPAM SPRING
WINGATE. WASH
CUARK MTN . ...
SHENANDOAH PEAX
STRIDED HILLS |
DARNIN "¢ .5

HAIWEE RESERVOIR
LAST CHANCE RANGE
DARWIN .. < -+ .
SOLDIER PASS ., _
SPECTER RANGE MW’
BOWETTS WELL - -
- I\?'f ' ~? (23

CA-NV BORDER

BLUE DIAMOND SE

AR

.
ERLR g ] a-ou

D s D s o
o e o o
AN OO
auIIes
-O(Ab
-l s

bl =
-
- ‘.
C O ea—adn
GN-.\I

v

o0 OO0 oeoo
-t Ut e 4

: 1 e - 1
. 276 0Ol 1. 1.7¢0 '1.65
— 72627 COI 1:56", 1.86 +1.8-
9.4~ 2917 BOI'1:19 vo1.09 .
—* 268 *-COI-2.11 .~ i
6. 192 BOU v o: o
4 163 ‘ACI 1,40

-1.02
TRy
L1387
3,62¢ °
T e.34 !y
©, 8.98 1,

8.38

e.
3.
1.

9
]
10 11:24:48 .37, 2.’)0‘2 114,811 8
10 18:37:22 37.918%. 117,723 1.
11 . 4:48:25 '37. 625 , 114,627 | O,
11 14:39:49 .35, 696 115,867 ' 2.
1.

Q.

9.

]

1.

[}

2.

1.

O&&QN‘ u-uua
- pe
e o ® +»

pd

-~ m e

12 7:30:,8 " 37.458 115,273 "
13 -1:44: f7 - 36.709 ‘115.879 '

xS

.85 AAL 1.41 . .
“125 . ABL 1233 ¢ 0.89 1.08
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1998 LOCAL HYPOCENTER SUMMARY = SGB EARTHQUAKES

STAND STANO A2l Q0 DEL- RMS N
DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.
(utc) .(DEG. N) (DEG. W) H(XM) . (}d)  Z(KM) (DEG) ! Mca Md MLh MLy Mlc (KM) (SEC) QUADRANGLE .

A : )
OCT 26  4:41:14 37.150  114.925 -1.12 255 0Ol 1.37 23.4 9.44 10 DELAWAR'S W
26 12:18: 7 36.715  116.434 196 ADI .11 11 LATHROP WELLS NW
15:21:13 35.902  116.903 272 ol 9.26 8 WINGATE WASH
16:46: 4 38,622  116.443 275 00l .26 9 +0sQUAD. NOT LISTEDs
17:44:29 36.885  116.335 82 Ml 0.03 13. TOPOPAH SPRING
,18: 3:32°°37.438 116,859 92 ccl 0,12 11 BLACK MTH W

273 00l 60 19 MATURANGO
234 ol _ MATURANGO
.314 .80l 'WINGATE WASH
. 269 BOI WINGATE WASH
BLACK MTN NE
WINGATE WASH

SULDIER PASS
SPRINGDALE ..

. #0sQUAD." NOT LISTEDe
WINGATE WASH
SPRINGOALE
 DELAMAR LAKE
MATURANGO

TRONA

CAMP DESERT ROCK
MELLAN ™~

MELLAN

MELLAN.

ELIGN NE
SPRINGDALE
SKULL MTN ~
CAP DESERT ROCK
CAMP DESERT ROCK
PAHROC SUMIT PASS
7 WINGATE WASH
10 BIG DUNE
8.STONEWALL PASS
12LAST CHANCE RANGE

“ o e
SNOALYS
»
WNUND

»

-

s 21:20:10 38.165 117.422
21:20:54 36.155 117.297
14:54:15 /35,833 116,904

19:25:39 . 35,808 116,904
19:35: 37 37.425 116.832
20 7:17. 35.866 116.922 |

20:13: 2 37.405 117.91%
2:37:27 37.190 116.95%
6:56:16° 37.197 114,402

52:47 35.880 ‘' 116.939 -
56: 4 37.186 11€,963
: 2 37.265 ° 114,956

E
w
[ ]

258833 ¥3%838
-

-
:
oy
ﬂN-‘g
:
No‘-‘

'
.« .
- N
"

SLONNLO- OBDOUDN

- DS
F
_—-ReaNNE: LUONNN
'00 COODOD POOCOOS COOOGS 006066 290000 000060
KRk
-
NOU~

o3

244 B0l
-7 88 ACl
00!
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216 CDl
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105 ACI
80 (cCl
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1187 AC
143 ACl
146 . ACL-
147 > CCl
112 ABL.
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1990 LOCAL HYPOCENTER SUMMARY = SGB EARTHQUAKES

STAND STAND AZl OO0 DEL- RMS N
DATE - TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUOE ESTIMATES MIN  RES, PH. U.5.G.S.
(uUt€) . - - (DEG. N) (DEG. W) H(xM) (d)  Z(xd) (DEG) Mco © M3  MLh MLy Wlc (kM) (SEC) QUADRANGLE
. - ) ~ - N

215 Bol .99 0,88 15.4 0,11 9 FRENCHMAN FLAT
168 ACI t1.10 1.83 ; 0.10 18 TIN MIN .
156 BCl 1.43 1.19, .3 8.12 9 FRENCHUMN FLAT
238 (DI 1,84 2.04 0.18 12 WAUCOBA SPRING
1180 ABI 1,32 - 6.87, 8 FURNACE CREEX
100° Y 0.07 9 BUCKBOARD MESA

0.10 18'BLALK MTN MW '
8.10 11 SPRINGDALE . . .
0.08 14 LJ.THROP WELLS SW
8.11 11 MAGRUDER MTN
9.06 10 JACKASS FLATS
0.03 11 TOPOPAH SPRING

0.14 13 TIN M7
10 LATHROP WELLS SW
7 PAHROC SPRING NE
17 SPECTER RANGE SW,
12 DARWIN "
8 GROOM MINE NE

10 TIPPIPAH SPRING
15 TIN WUTN

15 MATURANGO *

10 FRENCHUAN LAXE SE
14 DRY MTN .

16 ORY MTN

NOV 12 23:20:45 J36.840 115.998
13 3:14:21 36,892 117.433
13 17:53:27 J6.778 115.992
13 19:35:13 J)7.128 117.966
14 17:24:22 36.401 118.949
14 17:48:13 J7.118 118.259

15 2:45:53 37.486 118.709
16 2: 6:52 37.158 116.867
17 14:58:55 36.813 116,430
17 18:21:.9 J37.339 117.59¢
17 21:44:49 38.857 118,262
18 9:19:29 J368.907 116,271

-
(%)

10.38
8.67
11.78
7.00
11.07
5.99

c2.21
10.85

b

LY e
BNRL RNNNO

® ONOAD-=N

147 1.54
168 2.59'
207 1.21
2. ) 1.04
121 8.88
98 1.27

156
275
178
138
248
159
127
159
242
213
202

- N B = ON =N

NN W

Saisn

18 13: 5:28 38.977 117.482
19 ,6:.98:2) 38.815 116. 417
19 ,6:28:12 37.638 114.873
19 13: 8:20 J6.818 116,229
20 6: 6:51 J38.374 117.531
20 14:58:24 J37.408 115,801
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12 JACKASS FLATS
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1990 LOCAL HYPOCENTER SUMMARY ~ SGB EARTHQUAKES

STAND STAND AZl QU DEL- RMS #N
DATE = TIME  LATITUDE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
(utc) (DEG. N) (DEC. W) H(KM) (kM)  2()M) (DEG) Wca. M4 MLh WLv MLc (kM) (SEC) QUADRANGLE
‘ DEC 1 22:16:39 36,658 118,388 8.3  6.95 6.5 71 AAl 1.58 1.19 1.5 4.5 0.09 10 LATHROP WELLS MW
K 3 8:31: 7 37.276  117.665 8.8 -1.52 6.8 185 ADI 1.14 1.14 1.84 5.1 0.10 19 MAGRUDER MTN
- 3 12:83:24 36.923  116.736 9.3  6.74 6.4 139 ACl 1.43 113 1.1 17.2 0.05 13 BARE MIN
S 3 16: 1:40 37.465  117.889 1.7  6.57 2.1 175 BCl 1.30 1.36 4.7 0.12 8 SOLDIER PASS
: 3 18: 4:22 37.468  117.896 1.1 7.11 1.2 185 6Ol 1.38 1.52 1.3 4.9 9.12 11 SOLDIER PASS .
3 21:31:15 37.623  117.466 2.9  8.39 3.4 222 Ol 1.33 1.12 1.25 1.4 10.4 .16 7 UBEMEBE CRATER
3 22:30:13 37.481 117.918 1.8 ' 4.14e — 243 COI 1,19 1.41 29.9 0,16 8 SOLDIER PASS’ .
4 9:46: 9 37.471 117.901 8.7  6.17 8.7 192 BOI 2.48 2.68 2.7 5.1 0.21 32 SOLDIER PASS s
4 13:39:55 37.474  117.899 1.5 7.74 1.5 198 BOI 1.18 1.03 1.4 5.5 0.11 9 SUDIER PASS
- 4 18:28:32 37.462  117.9e9 1.0  8.14 1.1 200 BO[l 1.49 1.52 1.76 1.4 4.1 9.18 13 SOLDIER PASS e
S  4:23:48 37.470 117,902 9.7 7.9 0,7 193 ADI 1.35 1.5 1.5 5.0 9.87 10 SOLDIER PASS Sl
5 5:36:22 37.465  117.875 1.8 7,15 2.3 181 ECl 1.17 1.19 1.3 5.2 @.15 9 SOLDIER PASS’
g 5  6:47:18 37.928  116.129 0.5  3.2te — 121 CCl 1.77 2.25 1.70 25.1 9.12 12 REVEILLE PEAK
- 5  9:47:43 36,023  116.992 8.8  2.7te — 220 0Ol 2.27 1.94 2.4 13.0 1.27 14 BENNETTS WELL
M 5 14:17:23 37.127  116.e39 6.4  1.52 .7 187 ADI 1.29 1.72 .94 1.6 8.2 0.65 18 OAX SPRING -
5 19:14:54 37.461  117.969 2.2 18.79 2.0 20e 6Ol 1.13 1.21 1.5 4.0 @.15 7 SOLDIER PASS
— S 22:39:29 37.465  117.881 2.3  6.71 3.1 186 BCl 1.19 1.35 1.4 5.0 @.13 7 SOLOIER PASS
J ) 3:28:50 37.325 117.2683 6.4 2.79 0.4 110 ABl 1.08 9.85 0.9 2.8 6,086 9 GOLD POIN]' )
; | < B 19:36: & 37.456  117.909 1.3 10.30 1.4 200 6Ol 1,27 1.51 1.6 3.4 0.16 10 SOLDIER PASS
: . 9 23:10:49 37.768  115.007 1.8  1.92 2.5 131 88l 1.41 1.15 1.6 8.8 0.19 18 HIKO NE . .
: ’ 10 6:16:26 37.31@  117.237 .5  8.63 1.8 145 AC] 0.93 0.91 0.91 13.0 0.069 B8 MAGRUDER MTN
: 10 17: 3:32 37.368  117.341 2.5  2.81 4.7 198 CD| 0.96 0.82 0,92 10.5 0.19 9 GOLD POINT .
v 10 20: 5:49 36.678  116.285 ©.7  2.48 9.7 205 ADI 1.38 2.15 1.65 1.4 6.1 9.18 13 STRIPED HILLS .
; 1@ 22:38:54¢ 37.372  117.339 ——  1.45 —- 199 AD| ©.90 0.3 o.68 10.8 0.66 4 COLD POINT .
: e o
n 10 23:43:57 36.672  116.273 0.6  2.32 0.7 218 ADl 1.49 2.18 1.27 1.3 6.7 8.18 14 STRIPED HILLS
R 11 3:58:39 36.363  115.998 9.6 ©.87 0.8 184 ©BOl 1.83 1.87 1.9 12.8 .19 10 MT STIRLING :
d ™ 11 4: 1:46 37.362  117.357 0.4  1.76 1.1 152 ACl 1.28 1.30 1.4 11.1 0.13 10 COLD POINT -
et 11 13: 1:17 37.225  117.675 0.9 8.78 9.2 316 ADI 1.11 1.00 1.18 2.7 8.83 5 LAST CHANCE RANGE -
e 11 18:23:23 37.458  117.909 1.7  9.95 2.2 200 BOl 1.64 1.56 2.4 3.6 0.18 10 SOLDIER PASS,
12 13: 5:54 37.131  116.836 2.3 19,35 4.1 108 C9A 0.94 19.0 .38 10 SPRINGDALE ,
-— 13 1:1: 0 37.368  117.358 8,2 2.82 1.8 56 ACI 2.59 2,50 2.80 3.2 11.7 .14 51 COLD POINT
43 22:37:1@ 37.361  117.353 .6  8.52 €.8 117 ACl 1.0 e.71 1.07 10.8 ©.12 10 COLD POINT :
o 13 22:44:21 36,452  116.575 8.3  0.35 0.5 63 ACI 1.80 1.59 1.6 10.7 0.11 22 RYAN * e
14 4: 1:12 37.378  117.337 6.4 3.74 2.1 204 BOJ 1.52 1.68 1.2 11.1 0,03 7 MOUNT JACKSON
14 S: 9:51 36.674  116.212 9.2  4.53 0.9 95 ABI 1,186 0.90 1.2 9.3 0.88 15 SPECTER RANGE MW
- 14 11:57:48 36.595  116.386- 1.4  3.57 1.5 317 80l 0.95 0.78 7.0 0.03 S LATHROP WELLS SW ’
: 14 15:10:46 37.388  117.325 8.7 5.6 1.6 217 ADl 0.7% 0.62 0.78 11.4 8.12 7 MOUNT’ JACKSON .
- 1S 9:42:37 38.773  115.897 9.5  9.71 1.1 178 ACl 1.29 1.24 11.7 0.06 8 FRENCHWAN FLAT -
15 13:17:34 37.241  116.485 0.7  4.44 1.4 180 ACI 1.15 1.56 .83 6.4 .11 13 SCRUCHAM PEAX S
- 15 15:36:52 36.691  115.675 1.4  6.94 1.7 222 B0l 2.31 2.3 12.2 0.15 12 INDIAN SPRINGS Nw :
‘ 16 18:27:10 =6.749  115.940 1.9 18.41 2.5 219 BOl 1.02 1.19 18.0 ©.17 7 MERCURY
17 1:57:13 3e.698 115,698 3.5  8.14 3.2 283 CDI 1.58 1.23 1.4 10,0 0.11 9 INOIAN SPRINGS MW
17 17:50:43 ,36.763  115.628 1.6  3.88e — 247 COI 1.3 1.48 1.5 16.4 0.16 11 INDIAN SPRINGS MW
18 0:55: 5 37.460  117.894 1.4 839 1.6 179 BCI 1.38 1.25 1.4 4.1 0.13 8 SOLDIER PASS .




1090 LOCAL HYPOCENTER SUMMARY =~ SGB EARTHQUAXES

. . STAND STAND AZl 00 DEL- RMS §N
DATE = TIME  LATITUDE LONGITUDE ERROR DEPTH  ERROR GAP 125 MAGNITUDE ESTIMATES MIN  RES, PH. U.5.0.S.
(ute) (0EG. N) (DEG. W)  H(xu) ' (KM4) 2(x0d) (DEG) Mca M4 MLh MLy Mlc (M) (SEC). QUADRANGLE
130 - 1.28 . 1.06 1.34. 1,5 5.9 0,03 11 MERCURY- '
149 1.00 . 0,84 . 5.2 0,13 9 MERCLRY NE-
147 1.04 6.44° 0.98 . MERCURY NE1
154 1.58 . 1.95 1.1 SCRUGHAM PEAK
219 -~ 1.34 1.09 PAPOOSE LAKE SE
107 . o 0.88 MINE MTN
:'— fad e
"t 251 0.96 -~ FRENCHMAN :LAKE SE
‘170 - 1.1y - BULLFROG -
119 1.68 SPECTER RANGE Nw
108 1,22 TIPPIPAH SPRING
163 1,12 -

MERCURY SW -
196 1.46 SCOTTYS JUNCTION

PR ! ]
159 1.09 BULLFROG ~ -,
114 1.1 BONNIE CLAIRE SW
188 1.29 0.40 ORY MIN . .«
Jl22s 1.12 ‘YUCCA LAKE® -
209 _LATHROP WELLS NW
CAMP DESERT ROCK

st 1.18
.59 SKULL MTN -
0.90 STRIPED HILLS -
1.15 SPECTER RANGE NW
y REVEILLE PEAK
LAST CHANCE RANGE
BONNIE CLAIRE SW
“BULLFROG | -

Y
2

DEC 18 : 73 38.690 115.877 0.2 -10.39" '
18 36.696 115,869 2 10.38
18 : 36.677 115.872 -~ 9,88
19 :36: 37.231 116,498 4,34
19 3 37.122 115,810 15.98
20 H Js.880 116.231 4,92 .

36,807 115,783 CY 1,88
36,916 116.827 -14.51
J38.73% 116.208 . §.36
4:15:21 37.018 116.23% - $.65
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Appendix B

Chemical explosion location data for the year 1950 .

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 model and location algorithm 'used by the SGBSN.
The following companies have been contacted and have provided helpful information on source

locations, times, and in some cases, TNT-equivalent source size:™

(1) Bond Internztional Gold, Denver, Colorado. Blasting at Ladd Mountain, Nev. (Bullfrog Hills
quadrangle), approximately daily (weckdays, 4 PM to 5 PM) .

(2) Chemstar, Inc., Las Vega.s, Nevada. Blasting at two hmulone quarries, one in the Dry Lake,
Nevada, quadrangle, and one in the Sloan, Nevada, quadrangle. The Dry Lake quarry coordinates
are 368.361° North latitude, 114.915° West longitude. )

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

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

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

A rumber of other organizations are also known to be engaged in blasting in the southern Great
Basin of Nevada, but have not been conta.cted . . - .

Column headings for this Appendix are xdent.lcal to those for Appendxx A. The depth of all blasts is
at the surface (lus < 100 feet, usually), but i 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 hypccenter 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 daia 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 late 1988 to scale 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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1990 LOCAL HYPOCENTER SUMMARY = SGB CHDMICAL DXPLOSIONS

STAND STAD AZl 000 DEL- RMS §N
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9:37:45 J36.887
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1990 LOCAL HYPOCENTER SWAMARY — SGB CHEMICAL EXPLOSIONS

STAND 5 STAND AZI . Q00 o . . OEL-’RuS- IN
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1990 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS

TANO STAND AZI 000 ‘DEL- “RMS 4N’ :
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(utc). (0EG. N) (DEG. W)  H(kM) (K4)  Z(KM) (OEG) Ko Md MLh MLy Mle (KH) (SEC)  QUAGRANGLE
16.208 .5 -1.008L 1.8 80 BCl
6.815 -1.008L
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188 CC{ 2.15
102 ACI 1
BCl 2
BCl 1.89
BCl 2.03
ACI 1,74
BCl 1.75
1.94
2.47

0: 6:55 J36.902 :

0:18:55, 36,945 6.884 -1.008L .
. 23:54: 16 36.889 6.818 -1.008L

23:53:58 ; 36,895 116.815 -1.008L
: 8:40 J6.892. 118.812 . =1.000L
130:29  36.901 , 116,848 -1.0808L
,3:48 . 36.892 116.811. . -1.808L
1
25

-‘N(AOO

8
37
o1

-
.

©
(-]

VOaROL

.
.
o

[ LY NPy N -t -
.

gugsts okl

11 36.888 118.812 . =1.e08L
160 36,939 118,892 . -1.008L

BCl

Daake

Dt s s D —s
N ot =t ot =t

e
23
0:
Q:
- 23;

<

BCcl 1.88
eCl 2.28
BCl 2.05
ACI 1.13
2.1
1.74

0:31: 5..36.890 . . -1.0808L
23: 58 8 J6.89%0, . . -1.008L _
T 0:78:52 36.887- - -1.008L-
23:27:58 36.900 . . ~1.008L
23:50:20 36.893., . ~1.008L
20:11:60 36,901 -1.008L

23:51:21 . 36.886 : -1.008L
23:10:58 _ 36,891 . ~1.008L
23:41; 2 36.890 . .5 =1.008L
20:42:57 - 36,398 -1.73pr8
23:41:40 36.893 -1.008L
23:12: 4 36.892 ~1.008L

23;21:50-.36.895 =1.008L
18: 5: J -368.895 -1.008L 0
22:27:31  36.901 -1.008L: 0. 8 15 BARE H7N,
23: 8:51 38.892 -1.008L - . . . 6 27 BULLFROG
32:45:38 J35.617 2.400 v

23:28:16 36.891 ~1.80BL . 1.80 1, 77

| $
23;12:47, 36.889 116.814 . -1.eeaL ' . 1.78 1.90
22:44:59, 35.687 . 115,561 ~ : 1.78
8:25:44 36.900 . 116.811 2.00 1.79
23:32:40 36.887  116.809 -
16:22: 1 36,899 - 116,849
23: 4:38 36.891 - 116.805

23:24:17 36.891 116.814
22:39: 4 35.677 115.626
23:23:35 36.893 116.823
22:53:23 35.629 115.565
22:58: 5 36.884 . 116.824
22:58:38 J36.871 - 118,822

23:.7:36 36,895 116.807
23:16:30 35.596 115.5086

«

[ XY

- B

- X
SNONN
[+ N

' BCl

tadad: X--X-- XY

- h) et DDA ae
« o o s o o
© e >~
[ SX "]

NNUmon
~

1.69
2.05
1.82
1.87

- b
’,bbh
&

—-—
>

SmdNEE AN
OOU

[2-K--X--JXXN.-] OO0 O
[44 QUL

11, BULLFROG
6 CLARK MTN
.10 BULLFROG .
6 CLARX MTN
8 BULLFROG
8 BULLFROG

23 BULLFROG
12 CLARK WIN

—“—ONO -0

e BuDON

- (-

-




A N iy 1990 LOCAL H'YPQ:ENTER SUMMARY ~ SGB CHEMICAL EXPLOSIONS
Poswersae S e o -4t ~— .
LR ot STND -t STANJ AZ] QQ0 it DEL-, RS - N ~ & ¢
DATE = TIME -- UATITUDE LONGITUOE ERROR DEPTH ERROR CAP 128 HAGNITLOE ESTIMATES ~ MIN  RES, PH, U.S.G.S.
+ (urC) . (DEG. N) (DEG. ‘W) H(KN) (KM) Z(KH) (DEG) .. Mca Md l‘ll.h ULV Mte (xM) (SEC) QUADRANGLE
s e e B . N ~ P [ ) .- e, -
APR 26 23:54:.1 36.89% 116.813 9.4 —1.008L 12 9 109 ccl . .. ! . > 1,82 19.9 0,18 9 BULLFROG
27 18:58:17 36.90) 118,682 8.3 ~1.008L 0.7 80 ACl 1,48 , T 1.42 2.0 12,2 0,08 18 BARE MIN
27 23:24:40 36.885 116,744 2.3 -1.008L .5.7 128 CCl 1.80 2.63 1.87 2.0 14,3 0,15 11 BARE MTN
29 23:37:42 36.890 116,818 8.3 -1.008L 0.8 87 ACI 2,20 1.98 1.88 2.1 19.8 6,13 35 BULLFROG
30 23:28:3%5 J6.894 116.81% 0.4 ~-1.000L 0.7 57 ©BCl 1.98 2,68 1.95 1.9 23.9 0,15 28 BULLFROG
MAY 1 22:52:49 35.595 ;"‘5'“8 3,1  =-1.808L 30.0 240 CDI . - i 1.73 76.5 0.21 9 CLARK MTN
Terem s LR . w e P , . v' L v I - omLy s
2 22 59: 39 36.247 115,961 8.7 -—1.,008L 30.0 12¢ ocl ', ! i 1,13 1 21,9 3.45 -8 PAHRUR | ..,
12 "23:.7:57 36.887 ‘116,739 0.8 -1,008L:3.2 61 BCl 2.19 2.17 1.79 12.7 0.22 17 BARE MTN °
’ [ B H 12:.8 :37.955 117,118 1:3 - e,008L 2.1 ,178 BC1 1.83 1.67 36.8 8,18 11 MUO LAXE.
3 23:11:37 '36.894 118,812 ‘8s4 -=1,008L 0.8 62 ACI 1,84 1.87 1.89 2.1 19,7 0,14 25 BULLFROG
‘e , 4 +18:59:17 J36.901 116.652 0.5 ~-1.908L 1.3 84 ACI 1.41 8.83 1.23 1.7 11,8 0.14 21 BARE MIN
’\4 22 20:17 LJG 880 11‘5 797 :I.J ~=f B4e 5% .DCI 2,09 2.13 ‘l 80 2.4 17,7 0.61 24 B'LLFROG
s : . - . o N . I e Foore e
7 23 51.‘8 35 593 115 571 4,0 =1.008L-30,0 240  COI 1 71 © ., 79.3:0.17 7 CLARX MIN
3!8 $22:.7: 1 .36.896 ‘116,818 0.3 -1.008L +8.0 57 CCl 2.07 2.15 :1.94 2.5 20,3.0.12 29 BULLFROG
)9 +22:20:35 ~36,892 116,813 .0.4 ~-t1.008L ~1.1 . 88 BCI'2.11_, 14,94 1.88 .2.6 "19.7 8.15 25 BULLFROG'
16 19:34: 1 “37.181 ‘!11‘.918 10,2 *0.008L 0.3 177 . ACI 1.89. 1.51 1.72 2.0 23.9 9,82 O DELAMAR J NW
110 ;22:12:34 - 36.891 '118.314 0.3 ~-1.008L 0.7 56 AC] 1,747 1,98 1.90 1.9 .19,7 0.14 27 BULLFROG
-~ t1@ 223'20 55 -35 610 '115.566 2.8 !-1.008L J0.0 224 , CDI, - 11.35 78.2 0.13 7 CLARK MTN
A yoLL S IR T A S T ! " y s
1= 1o 46 "9 wJB 9‘7 :116’.885 fﬁ.# fe.71P8 4147 ¢ 73 rACl l 08 1.18 1.14 1.4 13:9 0,12.20 BULLFRCG
P11 21:40:26 , 36,888 116,818 ‘8.6 -1.,008L 1.3 11 AC1 1.684 1,56 1,31 1.7 :19.7 @.13.13 BULLFROG-., -
21302159 4 38 911 116,833 0.9 ~-1.808L 1.8 158 ;ACX, . > 1,02 19,7 8.12, 9 BULLFROG o
14 23: 5:39 ‘38.887 ‘118,816 0.6 —{p,038L 2.4 .83 BCA ,: 2.37 .. 4 196 9.13 11-BULLFROG ™~
- % 1157 19:42:50 - 36,903 118,658 0.3 -1,008L 9.7 83 ACl 1.78 ' 1.39 1.9 :12.1 0.08°18 BARE MIN
H 15 22 54 33 - 36.893 :'118.8" ’;0.4 -Ly,008L 1.0 56 BCl 2,18 1.00 1.69 1.9 19.6 0,15 22 BULLFROG
b -.\.,‘.. 2 f‘ i ¢ i ~“} RN o oo o J . AN S I B 7 Tt B
tn 15 23 11 50 © 35.654 , 115.567 2.7 ~=1,000L 30.0 , 218 . CDIl s “1.93 $73.9°90.26' 10 CLARK MTN
16--18:37:53 36.881 , 116,832 2.8 e.106L . 7.6 169 CCA . 1,47 ‘¢ - » : .20.6 0.11:10 BULLFROG
™ 16 22:14:51- 36,895 116,812 - 0.3 -1,008L 10.0 109 . .CCl -4 0.96 19.8 0.15 13 BULLFROG -,
18 22:23:48° 38,361 i'197.329 3.5 - -1.806L J0.0 2% . COI L1.43 L7 73.5 0.22 12 SAN ANTONIA
o 17- 20:10:11 . 36,9186 116,824 1.1 -9.94P8 2.7 154 BCl ' ‘0.89 . 20.2 0.12'- 8 BULLFROG
’17 2" 28 38 38. 891 “118.813 L @9.4 ~-1,008L-. 1.4 58 ~ACI .. . 1,87 1.88 2.2 19.6 0.14 25 BULLFR(G
- “\»1 NP ° - + LAY B ! . T o 4 N [
- “18+ 18 31 21 , 38,369 ﬁ:117.330 2,3 ~1.008L Jo.e - 2351 Ccol 1.94 1.80 - 1,83 . 74.3:0.16 11-SAN ANTONIA
18; 22 24: 2 38,328 I'997.312 " 3.6 - ~1,008L J0.6 243 col 1,088 1,581,586 5 69.9 0.24 7 SAN ANTONIA
o 19, 21 58:33° 36.893 ' 918,813 "'e.4 ~ ~1,000L, 0.8 57 ,BCl 1.98 1.81 71,887 2.1:19.7 0,15 27 BULLFROG
21 “22:17:23 "36,805 ‘116,816 T 0.4 +=1,008L~ 1.0 - - 57, ACl 1.82 1.745 1,78 ¢+ - 20.1 0,14 29 BULLFROG
+28pc 23:40:28. 35,601 115.569 2.7 =t.008L 30.0 225 COI 1.83: 1.72 » 78.7 0.20: 9 CLARK MTIN
‘22 18"8 40 . 36,043 :fus.w N 0.4 -i—0,44P8- 0.9 ;.55 ‘A.\ACl 1.92 1.5.M1.52 2.6 26.8 0.14 28 BULLFROG
. . ; : S R T o T "’ ST T S
e 122 22 20 33 35 891 !116 815 9.3 -1.000L 0.7 - 57 .. BCl 2,20 , 2,127 1,90 ‘19.8 0:15-32 BULLFROG
~123923:15:35 J36.804 "1118,818 8.4 -i=ii000L 1.3 87 ACl 2,82 i 11,90 2,2°.20,1°0.14 19 BULLFROG
o024 ,20:38:57  36.301 Y 114,950 5.8 ¢ 0,000L Ja.8 263 . 00l 1.88 i 1.688 27.10,08: 5 LAKE
24 22:24:14 ' 38.338 117.328 ' 3.5 -=-1.008L 20.0 247 ...COl 2,00 1.63 "1.81 70,9 9:26.12 SAN ANTONIA RANCH
1245 23:11:27 - 35.620 .. 115.572 2.4 -1.008L 3e.0 222 “COI 1.43 '+ * 77,8 0.22 9 CLARK/MIN
v <28, 22:11:568, 36,894 118.815 '0.41 =-1,008L 0.8 - 110 ml 2, 02 1.98 1.87 2.4 19,9 0,19 19 BULLFROG
1 3oy .- " “5\ B L oo v . - - .
29 23:54:34 36.89) 116.817 ' 0.4 e.608L 1.2 57, ‘AC1’2. 20 YT y,77 2.5 20.8 0.15 30 BULLFROG
30 22:12: 1 36,891 116,818 '0.6 -1.008L 1.5 111 - ACI 1.18 0.81 ¢ ,20.0 0,12 13 BULLFROG
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1990 LOCAL HYPOCENTER SUMMARY - 5C8 CHEMICAL EXPLOSIONS
STAND STANG AZl = QQ0 5 DEL- R4S N
DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH  ERROR CAP 125 MAGNITUDE ESTIMATES MIN RES. PH. U.5.G.S.
(V1C) (DEG. N) (DEG. W) H(KM) - () Z(xd) (DEG) Mco Md  MLh MLy MLc (KM) (SEC) QUADRAMNGLE
MAY 31 22: 1: 2 36.893 116.314 0.5 ~1.e08L 57 BCl 2.04 2,01 19.8 ©.16:25 BULLFROG
31 22:23:12 ,38.353 . 117.342 3.9 ~-1.000L 8.0 256 CO! 1.786  1.54 72.5 9.23 10 SAN ANTONIA
JUN 1 ©0:28:11 38.942 116,885 0.5 ~-1.008L. 1. 72 ACl 1.91 1.79 1.68 14.1 0.12. 14 BULLFROG
1 22:47:34 36.893 116.814 9.4 ~1.008L .1. 57 Al 2.14 2,23 1.9 19.9 0.15,27 BULLFROG
1 23:34: 9 35.615 . 113.361 2.8 -1.008L JO. 223" ¢0l 1.5% 78.1 0. 23 8 CLARK MTN
4, 18:34; 24 _36.897” 1e. su 9.5 -1.00BL 18, 109 CCl 0.7% 20.0 0.14 14 auu.moo
i Ead § . . )
' ' 4 23:32: 19 35.589 115, 568 3.8 ~-1.008L J0.0 | 226 COI -1.82 79.8 0.24 7 cuuu tmc
, S 18: 9: 2°'36.942 - 116,883 - 0.4 -1.006L 1.3 69° AC1 .~ - 1.29 1.37 .1.4 14,0 .14 23 BULLFROG
' 5 22:26:31 36,8907 ne.au 0.4 . -1.000L 1.4 - S8 ACI ‘ 1,71 1.9 .19.6 8.14 24 BULLFROG _ _
- 5§ 23:29:39 35.601° 115.569 2.9 -1.008L Jo.e ~ 225 cCOI” £1,83 76.8 9,16 9 CLARK MIN , S
3 LN 6, 21:47:.3, 36,900 116.809 .3 ~-1.008L 7.% 158 CCI 0.99 0.84 *9.9 0.12 13 BULLFROG | -
! 6 23:23:41° J6.Bes = 116.810 9.3 ~1.008L,9.4 87, CC} 2.20 1.76 b 19.7 0.15 sa By! u‘Roc‘ ’ .
. 7 22:52:30 36,890 118,817 - 0.4 -1.008L°70.9- 57 BCl 2,06 1.69 1.8 19.9 0.18 29 BULLmoo
7 0 23:11:57 0 35.594 115.573 " 2.4 -1.e08L Je.e 226.. COI 1.42 79.1.0.20 9 CLARK MTN -
—— 8 ©:19:39 37.241 116,401 9.3 -0.20PB: 0.3 96 ABI 1.67 1,77 117 7.5 0.09 18 SCRUGHAM PEAKR i A
. 8 22: 3:52 36.892° 116,810 8.3 -1.008L 9.9- 109 CCl 2.0) 2.83 1.79 1.9 19.4 0.14 14 BULLFROG -
c 11 22:23: 4 .38,364 117.326 3.4 ~-t.008L 30.8 258 CDI 2.08 1.77 73.8 ©.27 13 SAN ANTONIA
11 22:26:33, 36.893 116,815 9.3 -1.008L 0.8 57 ACU 1.88 1.92 1.u9 19.9 0.13 26 BULLmoo
11 22:26:33 :36.890 118.815 9,3 ~1.008L° 0.8 57 ACl 1.88 1.92 1.69 19.9 0.13 26 BULLrRoc ..
12 ©:48: 5 . 38,067 115,616 6.3 -1.008L J0.@ 164 OCI 1.99 2.00 1,70 31.2 1.98 9 PAHRUP ',
N 12 0:59: 3- J8.098 117.910° 3.8 9.008L., 4.0 261 CDJ 1.77, 1.97 1.77 79.8 9.19,19 HAIWEE RESERVOIR :
. o 12 10:39:19 37.041 115.939 0.7 90.008L . V.4 101 BCl 1,27 0.69 0,86 18.9 0.18,14 PAIUTE RIDGE ’
N w 12¢ 19:38: 2 J38.262 114.859 1.8 =1.43P8 1.3 211 BOIl 1.39° 1.28 38,3 9.12 10 DRY LAXE . .
. 12 19:38: 5 38,291 115121 3.8 7.00s ~—— 150 DCl 1.39 1.16 24.1 1.1% 10 VALLEY P
1V 13- 23:37:32 36,901 116,818 0.6 9.208L 2.8 85 BCA 2.7 20.5 9.16-14 BULLFROG : ._
! 14 22: 7:32° 36.897 116.818 @.9° @.208L, 2.8 18 BCA™ ' 2.98 B 19.8 8.13 8 BULLFROG e
Ne) 15, 23:18:3v  J6.892 116,814 0.5 =-1.9008L, 2.9 57 BCl 1,53 1.59 1.82 1.9 22.1.0,15 19 BULLFROG
. 15 23:24:58° 35,7186 115,659 6.7 -1,008L J0.0 258 0Ol o 1.4) 64,4, 0.34 9, CLARK MIN
y 17. 21:58:12 36,100 117.705 2.1 @.008L 2.0 252 BOl 2.69 2.77 2.7 63.3;0.18 23 COS0 PEAK
18 22:41:28, 36.889° 116.818> ©.5 -1.008L 1.3 58 BCl 1.7 1.97 1.79 2.8 22.1 8,17 20 BULLFROG '
a < 18 23: 7:43° 36.936 116,888 8.5 ~1.008L 1.2 68 BCl . 1,34 1.52 _ 14,0 0.15 17 BULLFROG ‘
' 19 21:44:33 36.898 116.823 .5 ~-1,008L 1.5 111" ©Cl . 0.75 20.8 0.15 14 BULLFROG T
. 19, 22:22:10 38,302 117.291 4.3 ~1.008L 30.8 241 CO1 - 1.8 1.%@ 67.3 0.21 9 SAN ANTONJA
20 22:25:18° 36,899 116,813 8.3 -1,008L 10,8 189 CCl 2.14 1,89 1.66 2.8 20.3 0.11 12 BULLFROG
21 17:18:40 J7.014 116.599 0.4 0.89P8 0.3 58 ACl 1.61 1.14 ©.99 1.2 18.2 0.13 20 THIRSTY CANYON il
21 22:38:38 36.895 118,807 0.8 -~1.,008L 2.0 81 B8cl 2.19 2.08 1,59 19.4 90,22 18 BULLFROG .
22 22:54:35 36.891 116.819 6.3 -1.,008L 1.2 57 ACl 1.97 1.93 1.98 20.1 0.14 28 BuLLmoc
S 25 15:43: 6 36.941 116,887 0.4 ~-1.008L 12.2 69 ccl 1. 1.36 1.49 13.9 ©.16 16 BULLFROG
25 22:34:32 36.893 118.814 0.4 ~-t.e0B8L 1.7 57 ACI 1.3 1.63 19.9 0.14 20 BULLFROG v
27  ©9:27:31 J6.888 116.820 0.4 ~t.008L o.8 57 BCl 2.18 2,08 1.86 20.9 0.16 27 BULLFROG .
27 17: 4:45 J6.902 116.654 0.3 ~1.008L 9.4 69 CcCl 1.46 1.66 12.9 0.08 19 BARE MTN
27 22:18:28 J6.893 116,811 9.5 ~-t.008L 1.2 62 ACl 1.86 1.75 1.9 19.6 0.13 16 BULLFROG
i - ' o . ! ’ t L Y
— 29 22:27:29 36.892 116.814 0.4 -1.000L 1.8 118 BCl 1.84 -1.84  2.07 19.8 0,17 25 BULLFROG =
30 19:46:45 36.913 116,824 0.9 ~-1.ee8L 2.6 131 BCI 1.1 1.28 20.3 9.15 13 BULLFROG S
[ “ . T . .
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19998 LOCAL HYPOCENTER SUMMARY ~ SGB CHDMICAL EXPLOSIONS

T »
~+ STANO AZ1 ODEL~ RMS N
ERROR  GAP MIN  RES, PH.-U.S5.G:S.:
©2{xM) (0EC) - , Meo, Md (xM) (SEC) QUADRANGLE

ccl 1,29 |
8Cl 2.86 °
01 2.05

BCl 1.58

ccl

ccl .,

70 ACl 1.95 2,06
253 ol 1,90 1.87, ..
89 ACI 1.98 2.67: 1,73 -
- 73 ACL 1.48: 1.34 1,48
115 CCA 1.79 o i
159, CCT 1,66 1.99 1.79 °
1.88" 1,82

"8 By 1.86
L 62 .ACI 2.18 . 177
., 63 ACl 2.09 2.16 1.68 .,
s cct 1,49 .
154  BCI 1.23 0.95 ..
-1.008L 3.8 ,- 221 . CDI 1.85

[Ty

125 MAGNITUDE ESTIMATES .
MLh MLy MLe

1:38
1.69
1.80 .
1,65 .
0.79
1.41

1.82 2,0

. STAND -
DATE — TIME 'LATITUDE LONGITUDE .ERROR DEPTH
(utc) (DEG. N) -(DEG. W)  H(KM) (Ku)

20: 7315 36.939,-1.116,884 ~1,808L 9.4
22:57:28 36.895 - .- 116.815.." '~1,80BL 2.3
D:44:26 135:603 - 115,553, ~1.008L 30.0
22:43:33 36.889 118,820 ~1,008L 1.4
16:55:56 J36.899, 116.83% _~1.008L 15.1
17:58:46 . 36.904 -- 116,656 .. ‘~1.00BL 13.5

~ ] ;- i
22:15:27 * 35,894 - 116,815 °
23:30:42 35.604 (115,552
21:57:27: 36,894 .. 116,817
21:10:39 J6.942 116.884
- 9:38:32°136.892 . ,116,838
21:26:59°" 36.377 , 5, 114,907,
v Ittty -'_,“’, )" .
22:26:24 ~ 38.897 -, : 116,817
23:42:40 J8.895--., 118,818
22:17:22 J6.89)--. 116,829
18: 6: 3 J36.903 116,651
21:38:58" 36.918 116.823
23: 4:.7 35.636-.. 115,565 '

~ 4 3o ﬂ"a, ey
122:16:48° 38.3475) 7 117.344°
+19:32:12.,36.891- 116,818 '
'23:17:26 :36.895 - 118,817 __
22:25: 3 38.307 117.314
122:53:286 38.892 116,816
T21:35:57 38.900';. 116.654 N
122:32:28 . 36.894 .
20:21:56- 36.914 .
‘22:30:32. 36.891 ,,
22:19:26 36.899
23:26:52 - 35,625
18:48:56 36,905 .

22:20:39.136.891 ,
“16:41:53 7 36.912.

1100
-~ 62
253
;- 69
112
134

JuL
‘1,93
2.13
1.51

[ R-R<y2X Ny
PR

5

Y- X-X°C

S 16 BULLFROG -~ -~
© 10 C'ARK MIN:-.;

L“URPrAwr 2O OWUL

VONOARN AeUU -

f
.

s
B

PONDAN =D

. e

~1.008L 18.6- 249 . CDI ‘!
~1.008L°' 2.1 . 69 BCl 2,18
'-1,008L ~1.3; ' 76 _ACl 2,02
~1.00BL 30.0; 243 COJ 1.83
~1.008L t.4 188 ‘ADI 2ie8
~i.808L - 8.8 .. 188, CCl 1.34
A S
CL~1.008L 2.3, .188 ‘B3Ol 1.89
~1.008L 2.8 - 131 “ACI
~1.,008L . 2.2 69 _ BCl 2,01
-1.0081 12,4 70 CCl 2,07
~1,00BL J8.0 222 cOI
- ~1.008L-14.5 84, CCI

' ecl’ .85
, BCl '1.18

. »

-

116,821 -

116,828
116,814 ¢ °
116,818 ¢
115,568

: BULLFROG

{BULLFROG ¢,
"BULLIROG ..

$

17:46:48"
22:18:25
26 ¢ 18:11:29

35.947. -
36.892
J6.968

BCl-1.29
BCl-2.08
CcCl 1.34

SLOAN - (.
BULLFROG ,
BARE MTN

&\I0.0NJ [+ RN B Bl

gO-‘OU\‘- N B O

BULLFROG

BULLFROG
BULLFROG .
BULLFROGQ <+
SAN ANTONIA
"BULLFROG »
BULLFROG

MERCURY NE -
7. QUARTZ PEAX

36.901 - 116,828
VA
116.817 .
116,818
118.818
117,319
118,818
116,818..

15,767
115,738 3

26 ¢ 213 9:22 .
N Tooog e,

267 22:14:24 36.898-
27! 23: 2:24 - 36.898
28° 21:443.4 36,894,
30, 22:24:28 38.343

30'°23:49:24 36.890 )
*31 22:38:23 36 887 -

31 22:5%8: &
3t 22:58:33

5 11, BCl 1.23
' - : ACT 1091
A1:2.12

) © BCl 2,18
/ C01,1.95
_ . ACl 2,i3
i- .3 . AC1 1,63

Bl 7
co!

¥

.y ® w

.
4

.

1
14
[
[
2
e
¢
1
0
14
[}
L
0
L]
L]
2
L}
8

- e ad N NI A} B> ws B 2 DD
. .

CUN-=-O©
ew vuv-oow

L NN

o

J36.732
J8.769

“-r VADREN BUAROON NOLAND BURARIAY O—Assir
B . - T * » .

.

1




1990 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS

STAND - STAND AZl Q00 DEL- RMS #N
OATE — TIME  LATITWE LONGITUDE ERROR DEPTH ERROR GAP 125 MAGNITWDE ESTIMATES MIN RES. PH. U.S.G.S.
(urc) (0EG. N) (OEG. w) H(Kd) (xd)  Z(kM) (DEG) Mco Md  MLh MLy Mlc (kM) (SEC) QUADRANGLE

-1,008L.10.4 63 CCl 1.42 12.3 9,12 20 BARE MIN
-1.008L 1.5 63 “ACI 1.68 18 BULLFROG
-1.008L 30.8 152 CCl, 1,84 BLUE DIAMOND
164 BCl - 1.39 . 8 MERCURY NE
63 BCl 2.14 1.69 BULLFROG
159 CCl 1.63 ' BULLFROG

“62 Al - 1.77 . BULLFROG
, 81 BCl AR T 14 BULLFROG
.. 62 ACl 1.69 BULLFROG
241 col 1.37 197 7 CLARK MTN
41 ACl 1.48 BARE MTN
57 Al BU.LFROG

BULLFROG
BULLFROG
BULLFROG
CLARK. MTN
CLARK MTN
PAHRUAP

BULLFROG
19, BULLFROG
lg BULLFROG

7
17 BULLFROG

14 BARE MIN

16 BULLFROG

11 CLARK MTN

13 +0eQUAD. NOT LISTEDe
17 BULLFROG

17.8BULLFPOG

16 BARE MTN
16 BULLFROG
24 BULLFROG
7 CLARK MIN
10 BARE MTN
39 BULLFROG

22 BULLFROG
14 BARE MTN
6 CLARK MTN
23 BULLFROG
22 BULLFROG
6 CLARK MTN

18: 2:17 36,905  118.654
23:20:24 36.892  116.818
23:33:30 36.122 115,412
23:39:46 38.675 115,806

9:17:25 36.890  116.818

1203443 2 36.904  116.829

[
(7]

AUG

»

L XX
A=

1

1

1

1

4

4

4 21:53:23 36.893
8¢ 18:43:60 36.898
6

7

7

7

8

- e o

22:53:23 36,893
9: 1:30 J35.705
21:29:41 36.903
22:42:24 J36.894

22:36:43. 36.891
22:33:23 J6.892
22:12:31 36.892
22:40:50 35.599
21:26:30 J35.617
17:48:25 J36.214

32

-~ OO Py N -2 -4 - DN

-

. P
OO0 OGL}

- X P 8- -K.-X J

79 CCl
57 ACl
88 ACl
225 cCol
223° col
179 C0l

Py

OLE +NUOOL UONOO;I uo.:-uqu »

[ R R o

57 ACl
78 BCl
58 BCl
223 c¢ol
242 001
57 ACl

57 CCl
57 BCl

. 224 CDI
211 8Ol
57 ACl
571 ACl

22: 5:25 J36.8968
23:31:52 36,809
22:29:17 ,-36.900
23:27:44 35.813
0:17:46 J6.235
22:32: 6 36.888

gqn-—

-
©
Me® OCOULNEN N

18: 5:36 36.904

22:39:56 J36.898

23:19: @ 35,608

16:10:58 J36.462 114.495 7
0:25:23 J6.891 116.817
22:36:23 36.894 116.814

——E® ORNOSE N=NOOS
o5 0o ML

-t (AN R =
VOONON

.

78 ACI
63 ©Cl
51 6Cl
283 DOl
187 BCl
47 ©BCl

18: 7:30 36.901, 118.652
22:26:34 36.891  116.818
22:33:21  J8.892 116.818
23:45:57 35.523 115.595
i8:36:38 J36.905 116.648
22: 6:20 J6.897 116.817

22:45:19 36.898 116.808
18: 6: 2 J36.907 116.636
22:27:17 35.548 115.599
22:40:19 36.893 118.847
. 22: B:21 38.893 116.0816
22:27:10  35.646 115,551

22:10:20 J36.894 116.814
14:49:13 368.049 117.918

- - - - ©©0-
PO DO=NOY UCO—-BO VOO

0« (DA = =

« s e o s

S GREIRS 2BLLLU LN

78 ACl
79 CCl
261 DOl
79 ACl
81 ccCl
247 OD!

SR N (D e e
DD -=NO D == o

21 BULLFROG
13 HAIWEE RESERVOIR

57 ACl
e.co8L 4.7 275 col

!.F.O ~NOP+OO COOO0 O6

o -
N o




1990 LOCAL HYPOCENTER SUMMARY — SCB CHEMICAL EXPLOSIONS
frotest e s DaosTANDY+ hUSTAND CAZI . DEL-YTRUSI NS T E
' DATE ='TIME ' _LATITUDE LONGITUDE ERROR OEPTH ~ ERROR GAP’ 125 WACNITUDE ESTIMATES ' ** 'MIN ~ RES. PH. U.S.G.S.
. (ure) |, (ogc. M), (oEc. W), RO () 2(ad) (DEC) Mca M4 MLh MLy, Ml (kM) (SEC) ., QUADRANGLE
SEP 4 23:15.29 36,892 7 na.au, " 9.3 '-1.808L 0.7' ' 48': BCI 2.87 2 07 .'3.5' 20.070.16 58 BULLFROG'. .
. § 19:15:23 37.780 %7 117.841° © 8.4, "-1.60P8 4.2 274 T ool R ‘1,26 ¢ 7.9 0.24 _6 RHYOLITE RIDGE
5 22:59:20 38.426 " 116,924 ' 5.2 0.806L 5.0 249 DoI. 'Y 2,85 7 i 47,7 0.67 12 #seQUAD. NOT LISTED
5 23:48:10 36,838 7+ 116,818 ¢ 0.4 ~1.808L 1.4 78 ACL) i . 1.83 U 0 19.870.15,25 BULLFROG"
8 17.51:58:438.623 1k 117.861 ¢ 3.7 7.eeB 7.7 287  DOL ‘ 1.93 101.0 0.30 7 ¢+sQUAD, NOT LISTEDe
& 22:31:19 36.897, 116.815 0.4 -1.ee8L 1.3, 58 BCI 2.27 ., . 1.95. 2.2 20.5 0.20.20 BULLFROG. ,
: 7 18: 3 i2’ **35 873 Y% 117,829 0] 5.4 -1.808L778.5 296 ":'D01 '2.85 ! L2.8 ¢ T'er.4 '0.19.19 LITTLE LAKE
7 21:54:33°736.1557 % 1151357 L 4.2 -1.006L 3.0 152 CCl =" 7.85 2.1 .27.8 0.48 7 BLUE DIAMOND
, 7 21:%8: 2 35.783° ' US.N7T:i: 3.7 [ 2,720 — 265, DOL v 1 75.. 54.9 0.46, .9 MENANDOAH,
foe) 7 122:21:40 36,894 7 116.81871° 0.4 "1, 608L" 1.6 “se 'BCI' ¢ 1.98 2.6 20.2 .16 25 BULLFROG
Ny 10 3224118 '36.898°" - 116:813 ': 0.5 ~—1.808L §.4' 54 ' BCI 1, .81 © 41,73 '1.97 19.9 0,20 26 BULLFROG
< 1 _18:12:24 3. age_ 118.810 0.4 -1.0e8L 1.2 120 ACI 2.02 , 182 1.7 19.9.0.12 20 BULLFROG
)A. " P - - + v o *
1o 11 18: .8 34 se 7a4 T 116.252 1 0.4 © 0.44PB_ 6.4 117 _ABL 1. 3. 0.83 " ! 4,9 001113 JACKASS FLATS
-— 11 122:22:29° 36.897 ' 116.877°, 0.8 ‘-1.886L 1.0, 85 | B¢l 1.681.27 1.23 =1 i 17.0,0.24 28 BULLFROG _,
o 12 122:14:21 36,8987 116.818° ' 0.3 -1.008L 1.1, “t20c ACLL L. ) 2.13. . 19.8°0.10,18 BULLFROG ..
o 12 23:39:34:735,714 70 115:842 i7 4,9 -1.006L 30.0 , 211 (T 1.38 1.683 §7.4 9.53.12 CLARK MTN °
. 13 22:17:18°:36.900"  116.810 '« 0.47 '~1.008L 1.4 78’ ACI 2. 08 ' 2.02 20.0 0.12 19 BULLFROG
- 14 21:57:17, 36.899 116.812 _ 8.3 -1.088L 12,1 126 CCl 2.18. e . \1.7.20.1 @.11 16 BULLFROG . ,
.t v . 3t t ¢ 3 e :
N IR} 22 337 se 892, - 1161811 7 0.4 '-1,e08L, .37 J1 Bcl'1.72 :”, 1.92 ..19.8 0.16 23 BULLFROG . .
17 22:36: 8 °36.903°7_ 116:654° "' 8.6 -1.ee8L 2.8 078 BCI. | T, 1.1 7.12.8 9.14.14 BARE MIN. .
; 17 23:23:48,°35.646 7 11585471 3.4  —1.600L 30.0 248 13 LpotlL 1.51 2.74.9 0,39 6 CLARK WTN..
1 o 18 -14:41: 7°°38.125%77 117,8807 ¢ 4.9 7 0.008L 4.1 (. 263 COI DL, 1.57 196 0 46.0 .23 11 ROCK HILL .
&» 19 18: 7:56 35.918Y ' 115:249 +¢< 2.0 -1.608L 1.4 198 “co1 1,94 - 1.77 © 44,6 9,40 B SLOAN
19 22:26:19 36.896 _ 116.814 0.4  =-1.608L_1.1. 79 . ACI,1.78 1.94, .20.8 0,14 21 BULLFROG , .
e L s. 3 RN - . v : ,!_‘} ,“‘ - 3” . ‘ e .
q 20 18:39: 7 368.410 77 114.888%1° 1.1 1,086l 6.4 .239 €Ol 1.31 ;. Pfse T T29.1 8,11 5 DRY.LAKE .
c 20 22:13:14 36.891. 7 116.817°¢ 6.4  -1.008L. 1.3 ’-88 . BCl 2.85,., 1.96.1.98 2.4..19. 0.17 28 BULLFROG -~
A 21 22:14:16° 36,8977 77 116,813 '~ 0.5  —-1.608L 1.4°, 79 {.BC1,1.93 1] +2.18 1.8 ,20.9,0.18 22 BULLFROG .
— 23 812142 37.8427° 116:1977 ° 8.1 -1.808L 18.4, 188 DO1 * .. ', .1.20 . 19,7 8.87. 5 BELTED PEAK
2¢ 22:28:16 36.895"1° 116.816' > 6.5 -1,008L‘ 1.3 118 ACI 2.50 9,80 2.5' 20.1'@8.13 19 BULLFROG - ;
o 25 19335 38 38211, 116,193 1T, 0.22P8, 1.8 194 BOI 1.34 . 1.60 ., 21,5 0.28 11 TWIN SPRING
‘. 1. N . Y x M ‘ - . PR .. ‘,
L 25 22:57:25 36.899 ' 116.869 ‘U e.5 ~1.088L 1:8" 1 108 / Al L 1,57 "% “19.8 .15 .18 BULLFROG’
26 - @8:23:41 35.529° " 115,556 T — 1 “1,008L - —= ' 227 Tpoy i Y 1.8 ° 7.0.2 7.21.'4 Quad not Ilsted
27 7:16:13°38.238 ' 116.214° >2.17 0.606L- 3.9 216 COI 2. 38 19.5 0.31 19 TWIN SPRINGS SLOUGH
28 17:18: 2 36,907 116.871 ° 1,27 "8,25P8 4.7 - .86 CCI 1.71 -, 1.2 ,,: 116.8 8,33 15 BULLFROG, -,
< . 28 22:16:18'- 38,898 ° ' 116.810%7° 6,57 ~1.008L 1.4 1ea i ' BCl 1,78 1.92 2 5°19.9 ©.16 19 BULLFROG
28 22:41:53 36. 905 115.545% 0.6 -1.008L 1.5 78 ACI 2.43. 1 $1,.0.7,12.1 8.14 13 BARE WTN ..
Yy [ETME , o ! oo : ' O
ocT 2 H 124119 38.239° - 118. 1835 ! s.o“_ 9.6e6L 2.9 218 - 001 1.59 O 1.61 _; ;’22.3 0.58 13 TWIN SPRINGS SLOUGH
: 3 32:27-43:36.898 116,813 .7 8.7 "-1.ee6L 1.3 . 79 {7 cCl 1,99, ¢ 1,7 20.0 9,35 33 BULLFROG " e
+ 22: 8:11 36.208 " 115.334 " 2.8' {2.38¢ —7 161~ CCl 2.62 o 2.47.,. !26.39.32. 7 BLUE olmom NE
: 4 22:33:33 38.890 ,?no.m J0.9° “1.008L 1.8 S78  CCl 2,18 1.90° . .19.3 0,48 21 BULLFROG
s 19: 6:49 35.993% P 115.7147° 1.4 =-1,67PB 1.5 189 '"COI 2,13 2.00 2.3'38.0 0,39 21 SHENANDOAH PEAX
12 22: 2:10 36.891 na.aw . 6.5 -1.608L 1.8, 51, BCI2.24.., . 1.93 2,0, 19.8 8.22 34 BULLFROG .-
? [ . ' v . PR f . ,
: 127 22:40:47  36.909 - “118:657° 8,3 <1.008L "1.27  83: act 2.08° ¢ 1,38 1.9 12.7 9,20 14 BARE MIN”
16 22:15:12 36.895  116.813 8.5 ~1,008L 1.2~ 169 " BCI 1.90 2.16 2.8 19.9 .17 24 BULLFROG
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1999 LOCAL HYPOCENTER SUMMARY - SGB CHEMICAL EXPLOSIONS

‘ STAND STANO AZI-! QQ0 ' DEL~ R4S N
DATE - TIME  LATITUDE LONGITUDE ERROR ERROR  CAP ' 125 MACNITUDE ESTIMATES MIN  RES. PH. U.S.G.S.
(ute) . (DEG. N) (DEG. w)  H(xu) . 2(xu) (DEC) | Mco  Md  MLh MLy MLc (KW) (SEC) QUADRANGLE

181 2.50 1,75 19.6 0.14 15 BULLFROG

82 2.00 2.02 20.6°0.09 11 BULLFROG

202 1.56 1.39 16.3 8.12 10 FRENCHUAN FIAT

122 2.23 1.88 20.3 0.03 11 BULLFROG
124 2.48 1.85 20.3 6.07 12 BULLFROG"
121 1.96 1.74 20.2 9.88 12 BULLFROG
121 2.48 1,45 20.3 0.8L 11, BULLFROG
124 2.20 1,69 20.4 9.97 11 BULLFROG
1217 g8l 1,86 1.58 20.4 8.87 12 BULLFROG .*
108 ACI 2.47 1.89 14 BULLFROG * ™~
122 ' BCI 2.68 1.81 13 BULLFROG
123 ACI 2.42 1.64

13, BULLFROG
259 ' BOI 2.02 1.78

9 BARE MIN-blast
122~ ACl 2,38 1.78 14 BULLFROG
122 ACl 2,45 15 BULLFROG
121 ACI 2, 1.63 13 BULLFROG
120 ACI 2. 1.75 13 BULLFROG
21 ACI 2. _1.02 13 BULLFROG
121 ACI 1.90

12 BULLFROG
126 ACI 2. 1.71 14 BULLFROG
122 BCI 14’ BULLFROG
125 ACI 14 BULLFROG
122 ACl 12 BULLFROG
120 ACI 13 BULLFROG
1217 AcI

13 BULLFROG
123 ACl 13 BULLFROG
109 |, BCl 20 BULLFROG
120 BCl 15" BULLFROG ,
125 ACI 16 BULLFROG *
125 8&Cl 18 BULLFROG
124 . BCl

15 BULLFROG
124° BC] 15 BULLFROG
120 BCJ 15 BULLFROG
123 ACl 13 BULLFROG *
227  ADI° 12 BARE MIN
123 BCl 15 BQLLFROG
122 X1

15 BULLFROG
121 ACI 15 BULLFROG
123 6Cl 15 BULLFROG
124 ACI 14 BULLFROG
121 AC] 13 BULLFROG
260 6ol 11 BARE MTN

14 BULLFROG
13 BULLFROG

23: 9:22 36,892 116.812
22: 9:21 36,900 116.818
2:33:43 J6.839 115,944
22:14: 8 38,896 118.818
22:12:10 36.835 118,821
22: 9: 8 JQ;BBB 118.815

“r0rlo

PO P

22: 8: 9 J6.900 - 116.815 '
19: 0:27 36.893 --116.822
23: 3:24 36.899 {.116.817
23: 9:26 36.899 - 116.812 -
23:14:15 36,897 . - 116.819 -
23; 9:14 38,898 116.822
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L - L X W R X7}

LN
ERO
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L

NN PN O -
N Mty « s

+

. e

NP ——n
B ONN- COUU—O

1.

19:25: 8 J6.919 * 116,675
22:51; 5  36.894 ' -118,816
23:12:45 36.855 ' 116.818
23:29:48 36.855 - 118.812
23:23:23 36.900 °' 116/81)
23:98:12 36.895 116.811

23: 1:17  36:897  ~*116.813
23: 9:12 36.899 ' 116.814
. 23: 5:22 36.893 ¢ 116.814
23:10:45 38.890  116.82)
23: 6:12 36.895 - 116.814
23: 8:11 38.898 116,812
23: 2:12 36.895  116.813 -
23: 7:27 36.889  116.818
23:17: 8 36.891  116.812
23:15: 9 36.897 - 118.811
19:16:21 36.889  +116.819
23: 4: 7 36.898  116.830

22:38:18 36.900 116.827
23:14: 7- 36,895 116.821
23:17: 7- 36.909 116.812
23:23:58~- )6.892 116,817
20:37:46 38,922 116,676
23:24:36 38.895 116.818

23:21:12 38,897 116.818

23 8:29 36.839 116.815

23:22:22 368,896 116.819

23:53:42 36,891 116,018

23:15:3* 36.895 116.812

18: 4:33 J6.922 116.674
¥

©0:15: > i36.900° * 116.819
23:18: 3 368.908 116.810
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0L

DATE - TIME

(UYC) “
DEC 12 , 17 3 34
12 .23: 2:13
13 | 23:; 5:27
14 20:30:40
14 723:43:15
15 - 0:57:57

Lo

15 0:58:40
15 -~ 1: 0:20
15 16:55:18
15 (21:47: 8
15 "23:24:33
16 11 27 18

17 3°38 36
17 1

17 23.1!:22
18 19:58:53 '
18 23: 1:18
20 - 9:28:23

20 18:52: 3
20 °23:19:60
21 ,23:38: 5
26 :22:27:41
26 .23: 6: @

27 - 23 38: 59'

A 23 17: 56

4

(oco N) (0ES. W)
30 951 Ta 118,694
'36.901 ; ; 116.813
136,893 - 116,823
(36,952 - 114,693 -
©36.890 : . 116,817
138.951 ;. 116,687 .
36.948 . 118.892
36.944 ", 116.697
36.938 . 118.683 "
36.044 " 1 116,692 .
36.894 "T1.116.811
36.949 "~ 116.698
36.951 ©! 116.601
36,952 " ! 116,690
36.897 i 116.811
36.944 0\ 116,697 -
36.895__"' 116.814
sqaw) 1 116,812
36.907 . 116,869
<36.893 ©' 116,814
‘36.896 | 116.814 °
36.902_.. 116.833 .,
38,897 118,822 -
38,901 *. ' 116, auz
1, ’.'} : i
38,900 "i11s, 514 "
- i

]

1990 LOCAL mme SU-IMRY - SOB CﬂDHCAL DU’LOSINS

STAND '
LATITLDE LONGITUDE ERROR DEPTH.

STAND A2l
ERROR CAP
CH(a)™ (1) . 2(KkM) - (DEC)
8.5  6.83P8 2.6 113-
8.5 ‘-1.000L 1.4 _119°
0.4 ~1.000L 0.7 125
e.2° 2.87P8 1.9 113
8.3. -1:008L 0.7 * 124
8.2 . ' 4.10PB 2.5..115,
6.4 . .5.68°8 2.3 159
1.3 '5.27PB 5.5 ° 189S
1.8 "8.68P8 2,9 . 299
1.5 ' s.e6r8 5.6 ' 236
0.5. -1.008L 1.3 121 -
0.0 1,86PB 1.4 193
0.3: S5.04P8 2.1 ' 115,
0.5. 11.88P8 1.8 189
0.5 ~1.808L 1.0 20"
1.6, 4,01PB 10.8 . 237
0.4, -1,008L 0.8 122
8.5 ~1.008L 1.0 . 120
1.2 ~2.03P8 1.1 j 254
0.5 . -1.0e8L 0.8 . 122.
e.4 -1.008L 0.7 . 121
0.3 e.608L 1.2 ,161
0.5 =1.008L 0.8 . 123
0.5 ~t.008L 0.8 AL
0.4 ~1,008L @.7 129'

000 - '
128 MAGN]TUDE Esrxmrzs@ .
Tlea s Md ML MLy MLc
acx 1, 31 - 0.92
ACl 2,55 e 1.9,
. ACL 2,23 ' % 1,87 2,18 2.0
T ACY 2.46 Cr 1,69, 2.0
ACI 2,25 1.89 1.9772,2°
BCI- 1.94 1.51 2,8,
BcI .82 . .. . 1.09
1 1.2y ° ' -9.78
601 1.48 L .87,
col1 1.06 -0 6.69 -
ACI 2,03 ~ ' 1.84 .1.75 1.
AL 197 % oo Te62 .
BCl 1. so~ 1,20,
ADI' 1,51, - 1.31. 1.0
ACI' 2,25 - 1.52 1.88 1.6
col 1.11 0.44 -
ACI 2,06 | 1,54 1.57 2.0
BCI, 2,12 1.83 - 12,8
801 1.87 L. 1.83 1,
BCI 2.287 " 1.50 -2,
ACl 2.24 , . .1.52 1.70 2.
BCl 1.16 U 9.83"
BCl 2.22 - 1;72 1.83 1,
BCl 2.87 . - 1.99 2.0
Bcl 2.04 ' ' 1.81 1.8

OEL--puST N T
MIN

(i) (SEC)

.
GO-‘ON-‘

QGoyouw \IOG
. .
osluuuu
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NuLomo sonm
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Appendix C
Nuclear device tests and low-frequency shallow seismicity in the NTS, 1590

Hypocenter data for announced Nevada Test Site nuclear device tests occurring in 1990 are
listed in Table C1. Hypocenter parameters are listed as they are reported to the National Earth-
quake Information Center (NEIC) by the U. S. Department of Energy. Magnitude estimates are
provided by Berkeley Seismographic Laboratory or by the NEIC. NTS nuclear detonation 5round
motions recorded at SGBSN stations are generally well beyond the seismograph dynamic range;
thus, only initial P-wave arrival times can be reliably scaled from SGBSN seismograms of nuclear
tests. The epicenters of the tests listed in Table C1 are plotted as octogons in Figure C1, along
with epicenters of located induced seismicity, plotted with the symbol *L.™

Relatively high levels of 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 events having characteristically lower-frequency seismic P coda and S coda than
that of the vast majority of earthquakes in the SGB. Most of the low-frequency activity 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 c3 the cavity collapses of given tests,
although, in general, the heightened level of post-test seismicity often co:.tinues for days, with
no single event having clearly greater magnitude, as determined from SGBSN seismograms, than '
many others in its vicinity. The 5roupmg of these post-test events into Appendix C is based on
the visual appearance of their seismic coda, and on their spatial and, to a lesser degree, temporal
association with tests. Figure C2 is an example of four SGBSN seismograms of an aftershock (or _
collapse) at Silent Canyon Caldera. A workmg hypotbesxs for the lower-than-averagc frequency .
content for NTS test aftershock seismograms is that all of the aftershocks originate at very shallow ~
depths, where the seismic attenuatior of rock is very high, due to relatively low confining pressure.

The maj=rity of post-test seismicity is not: routinely located by SGBSN staff, but the seimic
data are permanently archived on magnetic tapes. A list of event times for archived low-frequency
NTS seismicity that has not been analysed for hypocenter parameters is also included in the latter
part of Appendix C.

A few low-frequency events that are not located a: 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 undoubtedly blasts in unconsolidated alluvium or intensely fractured
tuff. The verification that other explanations of these phenomena are invaiid is left to future '
investigation.

Table Cl1. Announced nuclear device tests at Nevada Test Site in the calendar year 1990.

Latitude

Longitude

YRMODA|{HR MN SECND | M, (SRC)l Depth |- NAME
UTC Ceny | oew) km)

900310 16 00 0.83 5.1 BRK 37.1125 | 116.0552 |-0.77 MBTROPGLIS
900613 16 00 0.01 5.6 BRK | 37.2618 | 116.4201 {-1.28 . BULLION
900621 18 15 0.00 4.1 BRK 36.9928 |'116.0045 [-0.90 |, AUSTIN
900725 15 00 0.06 4.8 NEIC | 37.2069 | 116.2143 |-1.84 |MINERAL QUARRY
901012 17 30 0.08 5.4 BRK 37.2479 116.4942 |-1.30 TENABO
901114 19 17 0.71 5.1 BRK 37.2274 | 116.3712 |-1.46 HOUSTON

1 SRC: BRK=Seismographic Labcr-atory, Berk;iey, California; NEIC= National Earthquake In-
formation Center, Golden, Colorado.
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Figure C2. Seismograms from SGBSN stations BGD, BMTN, CDH1, and TMBR for a seismic
disturbance at Silent Canyon, NTS, about 33 hours after the detonation of “Tenabo.” Each plot
also displays sbout one second of post-P record on an expanded time axis. P-wave first arrivals
are indicated. These seismograms have dominant frequency in the neighborhood of 3 Hz, about
one-third the dominant frequency of seismograms from typical SGB carthquakes having the same
magnitude. They also display prominant reverberations ot beating, and difficult~to-observe S
onsets Neither of these features is typical of most earthquake seismograms,




1990 LOCAL HYPOCENTER SUMMARY —~ SCB LOW-FREQUENCY PHENCMENA

STAND STAND A2l 000 DEL- RWS N
DATE ~ TIME LATITUDE LONGITUDE ERROR DEPTH ERROR CAP 125 MACNITUDE ESTIMATES MIN  RES. PH, U.S.6.S.
(urc) (DEG. N) (DEG. w)  H(xM) (Ku) Z(x1) (DEG) Mca Md MLh  MLv MLe (KxM) (SEC) QUADRANGLE

~N
-

-1.35 . 179 BCl . 9.9 0,28 10 SILENT BUTTE
11.17. 207  DDI 1.39 14.1 0,29 8 SILENT BUTTE
0.460 186 CDI 1.37 11.6 9,11 14 TRAIL RIDGE
J3.00 201 BOJ 12.1 6.07 8 SILENT BUTTE
6.27 258 CDl 44 13.0 0.12 18 SILENT BUTTE
10,78 263 8Ol .25 12.2 0.13 11 0¥AD HORSE FLAT

173  8C) 0.18 16 SILENT BUTTE
239 col .11 8 SILENT BUTTE
195  CDI 0,15 15 SILENT BUTTE
259 BDI 0.89 7 SILENT BUTTE
146 OC| 2.16 15 CACTLS SPRING
197  BCI 9.18 14 SILENT BUTTE

8.12 29 SILENT BUTTE

2.19 9 SILENT BUTTE

9.17 8 SILENT BUTTE

0,27 12 SILENT BUTTE

8.13 15 SILENT BUTTE

©.22 8 DEAD HORSE FLAT
2,09 18 SILENT BUTTE

8.15 24 SILENT,BUTTE

©.09 16,YUCCA FLAT .., '
9.18 16 YUCCA FLAT '/ & "
©.87710 YUCCA FLAT, * """
0.23'11 YUCCA FLAT '* ‘

.17 13, SCRUGHAM PEAK ©'
9.24711 SILENT BUTTE .,
©.18.14 SILENT_BUTTE"
0.16 15 SILENT BUTTE . .
0.16:15 SILENT BUTTE .
©.66' 17 SCRUGHAM PEAK ':
8.21 14 SCRUGHAM PEAX -
©.37 15 SILENT BUTTE .. ,,
0:24:13 SILENT BUTTE . °.
.66 17 SCRUCHAM PEAK
.21714 SCRUGHAM PEAX .
0.37 15 SILENT eurrz‘

0.24"5 SILENT BUTTE

ot < ring,
' -7 ¢ ’

DTSR SRS
. Fa

FEB 18 17: 8: 9 J37.258 116.421
MAR 4 15:47:51 J37.286 116.481
4 15:53:49 J37.281 116,510

22 7:46:41 J37.300 118,407

22 9: B:33 J37.324 116.375

13: 8:46 37.321 116.359

-

-8
Py
X" R ]

NNOEND -

13:17:14  37.277 116,402
14:36: 1 37.293 116,385
12:58:26 37.294 116.495
15:34:23 37.329 116.380
19:14:35 J37.626 116.966
16: 9:37 J37.282 116,421

2.49
7.12
~0.440
6.37
10.85¢
0.7

0.27
8.57
4.37
8.83
~-1.14
8.86

.

l —I [S¥N)
ol Us
VONOND L. OWb

-
- b s e
—hlaNDO

46 ACl
23
227
170
115
o7

18:11:15 37.273 116.4190
18:21:27 37.293 116.4087
18:29:27 37.287 116.406
20:12: 9 37,275 116.398
1:25:50 37.268 116,425
17:16:28 37.340 116.364

“ e o
- -

NONU—SD D= wd NN=OWLUN

-
[P XX -X.-EO¥.-]

.

-~ 0D~ DO VOUNNG

161
75
176
179
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'-f.00
-_‘.46 )
1,60 °
—e.92
-1.62
-1.25

12:49:368 ' 37,271 " 116,414
13; 0:13 _37.265 116,421 _
18:25:30 © 37.000 ' 116.007 |
18:26:44 © 37,805 > 116.000 *
.. 18:33:48 "37.002 ' 115.001 "
Y 14: ©:11 37,009 ' 116,025 -
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1
5
5
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4
4
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4
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T=1.280 07 94
9.02 88
2.41 129

6.70 3
115

~..88
-1.24 170

7i27:57 1 37.249"0 T°116.496
8:22: 6°37.264"" "116.411
8:26:56 “37.273 1" 116,408
0:11:36 37.2737)7_ 116.404
4:43: 6 137, 254 1 7 116,426

18:26:34 37, 231 T116.424' 7
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183
135
124
70
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-8.72
_4.07
74,24 °

-1.24
-0.72
;4.97

"23:26:32 '37.231 © 1116.383
6:26:56 37.272 | 116,394
11:14:48 37,272 ~1!8.419':*
18:26:34 737.231 © 116,424
23:26:32 37:231  © 116.383'%
29 6:26:%6 37 272 | 116398

29 11 14 48 37 272 © 116.419 ¢
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1 9]
0

0

035

3

St

DATE = TIME
(((]

AG S

1"
12
14

28

29

10:50:42 - 37.260
4:12:17 37.265
9:26: 4 37.379
10:25:21 £ 37,267

23:47:187 37.321 ¢

15:31:38 37.276

5:59:50 37,307
5:54:20 J37.274

7:14:41 37.266°
6:31:21 ' 37,303 -

8:28:45 - 37.306
20:40: 6 37.315

1:56:56 J37.068 -

11:19:39° 37.293

16:34:46° 37,542
13:56:20 37.100
16:43:53 37.216
18:57:23 37.2%51

20:14:15 - 37.247

TANO
LATITUE LONGITUDE ERROR DEPTH
(DEG. N) (DEG. W)

116.428 -

116.411
116.360

‘116,420

116.462
116,410

16.381 "

1

116.416
116.418
116.393
116.399
116.360

116.898 '

116.495

116.497

« s s s e o o

-aJld =N OUDN -

l.

ALY 2PLOOU

-
< OINO ~
P -] -

o u

STAND
ERROR
Z(ku)

0.4

-
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Appendix D

Earthquake focal mechanisms for 1990

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 HYPO71, and in some instances, to amplitude data. We plot data on the lower,
iocal hemisphere using the equal-area projection (Lee and Stewart, 1979). The symbols represent
first-motion P-polarities; and their poslhons repruent the pomts where the HYPOT1-determined
raypaths intersect the focal hemxsphere. The darkened circles represent impulsive compressional
arrivals, the + symbols represent smergent compressionals, the open circles represent impulsive
dilitationals, the — symbols represent emergent dilatationals; and the x symbols represent indeter-
minate or nodal readings. The + symbol at the center 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
(equal area) net. SGBSN station names are printed adjacent to the first-motion symbol for many of
the solutions pruented in Appendix D. In the following figures the P a..:l T symbols represent the
pressure and tensxon a.xu, rupectwely The X and Y symbols represent slip vectors for each nodal
plane, and B is the null axis. Primed P and T symbols are the respectwe vectors for alternate
(dashed) solutxons when they are presented. Some me_haniims from previous SGB data reports
are composited usxng ‘data from several events that are clustered i in time and space. Composite
solutions are not present in the 1990 data sct.” Do et L s

" For several mechanisms, the information contained in P-wave poluxtxes was not adequate to
efectively constrain the range of perrmssable nodal planes. In these instances, first motion P- and
SV- amplitude data were gathered at selected stations, indicated by a large square around the
polarity symbol.. The observed and theoretical logm(SV/P), ratios and the difference between
the logarithms of observed and theoretical ratios are computed for hundreds of potential solutions
whose nodal plana conform to P-wave first:motion polarities. The theoretlcal values shown in
each figure are for the optxmum solution shown, having the lowest rms ‘error and fewest poiarity
inconsistencies. If the dlﬂ'erence between observed and theoret:cal values is greatér than a specxﬁed
limit, €rfmas, 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 errp.5 < 0.3 corrapondmg 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 assump-
tions that must be satmﬁed for the (SV/P), amplitude ratio method to be valid. Their comments
and observations are included herein by reference. For completencss, the actual formula used to
compute the theoretical (SV/P) amplitude ratio, as coded in Joemec.for, is axplicitly stated (from
Kisslinger and others, 1981 and 1982). The formula for the ratio of SV to P wave displacement
amplitude in the far field for elastic waves leaving a shear dislocation point source may be written

(SV/P)o = (é.’-)3 cot ¢

(cot 5 — tan ) sinAtan¢sinA+2:inA+csc6cosa\tan¢cosA]

(- 2D ’

D = cos Acos Asin ¢[— sin $sin Asec§ + cos pesc §]

+ sin A sin @ cos psin A(cot § — tan§) + sin A(cos? ¢ — sin? $sin® A).
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In this formula, V, is the compressional wave velocity at the source, V, is the shear wave velocity, ¢
is the takeoff an;le of the ray, measured upward from the z—axis, which puints downward, § is the
angle between the fault plane normal and the z axis, A is the rake angle, measured in the fault plane,
and A is the source-to-station azimuth, While thxs formula is used to constrain focal mechanism
solution sets, we reoogmze that it is written for a point source in a homogeneous, isotropic medium.
For exnmple, it would riot be appropriate for fault zones having strongly contrasting rock properties
in the hanging wall and foot wall. If the reader is uncomfortable with the assumptions required
by the (SV/P), method, ke should give little weight to the focal mechanisms constrained by such

data in his assmments of SGB seismicity. |, T
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Figure D1. The focal mechanism solutions for this earthquake at Skull Mountain, Nevada Test
N Site, indicate predominantly right-lateral strike-slip motion on a nosth to north-northeast trending
’ fault, or predominantly left-lateral strike-slip motion on an east-west trending, north-dipping fault.
Some constraint on the range of solutions is imposed by the (SV/P)z amplitude ratio at station .
A WOCT. The small mechanism in the upper right of this figure (and all other figures of Appendix ‘
I D) is a copy of the large mechanism’s preferred solution, with compressicnal quadrants darkened,
shown here to help the reader identify this mechanism when discussed in the main text of this
report.
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Figure D3. The focal mechanism solution for this southern Silent Canyon caldera earthquake
of February. 27, 1990, indicates oblique normal-slip strike-slip motion on nodal planes trending
northeast-southwest and east-west, respectively.
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Figure D4. The focal mechanism solutions for this earthquake in northwest Sarcobatus Flat (Bonnic
Claire SE quadrangle); Nevada indicate predominantly right-lateral strike slip on a north trending
fault or left-lateral strike slip on an east trending fault. Solutions are constrained by two (SV/P),
amplitude ratios, but include members having a small component of reverse slip and others having
a small component of normal slip.
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Figure D11. The focal mechanism solutions for this Sarcobatus Flat eaﬂ.hquake are predominantly
strike alip, right lateral on the north-northwest trending nodal plane, or left lateral on the west-
southwest trending nodal plane. The depth-of-focus estimate is at the earth’s surface, which is an
" unlikely depth for eutbquaku. A deeper-focus hypocenter would yield a wider range of acceptable
focal mechanism solutions from the same first-motion polaritiea when compued to the two solutions

shown in this figure.
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Figure D13. The focal mechanism for this Sarcobatus Flat earthquake indicates predominantly
right lateral strike slip on a north-south trending, west dipping nodal plane, or oblique normal
slip strike slip Jon"nn east-west trending, steeply dipping nodal plane. (SV/P), amplitude ratios
were collected at stations GVIN and FMT to constrain the range of acceptable focal mechanism

solutions.
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Figure D14. The focal mechanism solutions for this shallow Sarcobatus Flat earthquake all indicate
right-lateral strike slip on north trending nodal planes, or left-lateral strike slip on west trending
nodal planes.
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Figure D15. The focal mechanism solutiona for this 5 km below sea level Sarcobatus Flat carthquake
all indicate right-lateral strike slip on approximately north trending nodal planes, or left-lateral
strike slip on west trending nodal planes.
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~\l-‘igur‘e D18. The focal mechanism solutions for this Gold Flat, Nevada, earthquake indicate oblique
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planes, or right Iateral strike shp on the east-northeast trending, southeast dipping nodal planes.
The depth of focus is poorly resolved for this earthquake, with a virtually flat minimum in the

RMS travel time residual function from surface focus to 6 km below sea level.
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Figure D17. The focal mechanism solutions for this earthquake about 8 km north of Slate Ridge,
Nevada indicate predominantly strike slip deformation on all nodal planes, with right lateral motion
on the north-northwest trending, near vertical dipping planes, or left lateral motion on the west-

southwest, steeply southeast-dipping planes.
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T = Appendix E
Station codes, locations, and instrumentation

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 ayatems

K o
N M

Table E1. MaJor componenta in sexsmographlc ayatems compmxng the SGBSN ‘during 1990. All

seismometers have natural frequency, fn-= 1.0 H3. The (analog) cutput of the discriminators i is
digitized on a PDP 11/34 computer, with sampling rate = 104.167 sps/channel.

M‘agn-i'ﬁcz;tion‘ curves for r:;ru;ntative seismograph systemns in the SGBSN mayl be forad in
Rogers aad others (1987) and in Harmsen and Bufe {1991).

- - 3 . f - B -

Fognos

KIND ¢ SEISMOMETER Motion - |- Amplifier/VCO- - - Discriminator
1 Mark L4C -vertical ‘.| Tricom649: .~ . - | .. Tricom 642 .
2 Teledyne S13 vertical Tricom 649 Tricom 642 ~
3 Teledyne S13 vert., horiz. Teledyne Geotech 42,50 Teledyne 4612 N
4 Mark L4C vertical Teledyne Geotech 42.50 Tricom 642 —
5 - .- Mark L4C horizontal - { .Teledyne Geotech 42.50 “Tcledyne 4612
6. Teledyne S13 vertical = {. Teledyne Geotech 42,50 T Tricom 642
7- -Ranger RR-1 vertical «Teledyne Geotech 42.50 | -Teledyne 4612~

1‘;"'
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STATION

Anargoas, Cal,
Angels Peak, Nev.

Angels Peak, Nev,

Blg Bulte, Nev,
Belted Ronge, Nev.
Block Mountain, Nev.
Black Mountaln, Nev,
Bare Mountaln, Nev.

Callco Hills, Nev.

Callco Hills, Nev.
CP~1, Nev.
CP=-1, HNev,
CP=1, Nav.

Coctus Peak, Nev.

STATION INFORMATION

PERIOD OF OPERATJON
{YR/MO/DA-YR/MO/DA)
78/07/24-present

7 83/2
81703/ 1-03) 0804

83/08/05-88/08/190
88/68/V1=present

79/81/23present
79/05/30-present
80/02/26-83/04/01
£3/84/01-present
78/11/28-81/04/08

80/02/06-81/11/18
81/11/18-present

8e/02/06-81/11/18

77/ /——80/03/01¢
80/08/05-90/08/29

90/08,/29-91/01/15
91/01/13~prosent

79/04/24-present

Delomar Mountalns, Nev, 78/08/08-present

Eldorado Mins., Nev.
Echo Peak, Nev.

Echo Peak, Nev,

88/08/1i-present

75/09/02-80/04/2%
80/04/25-90,/09/28
98,/09/26~present

84/06/06-86/31/28
86/01/29-90/09/26
90/09/26-present

East Pchronagat Rng, Nv 79/01/23-present

Funeral Mountains, Cal. 78/11/28~present

LATITUOE
(DEG MINUTES)

386 23.85 N
38 19,17 N

LONG] TUDE
(DEG MINUTES)

116 28.56 W
115 34.48 W

B

36

37
37
37

19.19

02.24
28.98
17.02
17.50
43.78
$1.82

51.82 N
55.94
33.73
5$3.73
39.37
36.3%
55.31
12.84
13.57
12.84
13.57
10,12

X XX X XX T £ xx T xTT XX

38.27

113

16
116
116
16
18
118

116
118
116
118
118
114
114
116
116
116
118
118
116

35.25

13.75
07.41
38.74
30.41
37.52
18.97

18.97
03.26

03.53
03.5)

43.59

44.27-

45.33
19.43
20.08
19.43
20.08
11,23
47.00

1

x =

%X %X X X X X X X X X%

ELEVATION
(METERS)
690
2680

2600

3

1730
1854
2191
2640
920
1353 -

1055
1258
1368
1368
1868 _
1730
848
2260
2408
2260
2408
1308
1025

— SOUTHERN GREAT BASIN SEISMOGRAPHIC NETWORK

SEJSHOMETER
MOOEL/COMP .

L—40

L-4C

[

L-4C
L-4C
L-4C
L-1-30S (vert.)
L-4C

L~1-30S horznt!

NGC~21
L-4C

L=4C
L-4C

L~4C

L=-4C

Ronger SS~1
S-13

L-4C

L—4C _
L=4C horlzoatol
L~4C horizontal
L—4C horlzontal
L-4C

L=4C

GAIN
(08)
84

84
84

"84
84

.84
84
84
84
84

90
84

108

?
84

84
84

84
84,

84 .

84
84
84

INST, S
COOE L
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. 5& g g g' E;

§.3332

-

g

LSME

LSME

Groon Lake Réad. ﬁuv.
Cold Mountaln, Nev.
Goid Mountala, Nev. '
Groon'Range, Nev.
Groon Ranq::‘ﬁov.
G(opovln’. Cal.
Grocnwetor Vatley, Coal.
c;oonvo!g( Vo[loy. Cal.
Hot Cresk Ronge, Nev.
Johnnle, Nev.

Johnnls, Nev.

Kawlch Ronge,’ Nev.
Kowlch’ Range, Hev,

Lost Change Raonge, Cal.
Lookout Peak, Nav.
Little Skull"Mt., Nev.

Co L Ly T

Little Skull Mt,, Nev.

B
RETI -~

tittte Skull ul..*Nov.

Marble Canyon, Cal.
Mercury, Nev.'’ i
Mogruder Mountaln, Nev.
Mount “Tr'sh, Nev,
Wonteduna ‘Péak, Nev.

Nasa Mountaln, Nev,

ot

75/11/20—pr011nt
79/07/!3-prolonl
84/05736—pr§|cnf
79/0!/&3:p;¢lon!
84/09/09-pr|lon!
78/{1/}&:pr;:;;{1<
78/07/24-88/02/18
88/¢4/61-present
81/07/2l:proton!
78/07/i$:5;ilanl
84/08/22-present
79,05/30-80/04/22
86/8‘/23:;r;30n|
76/8?/13—b70lob?
79/01/23-present’
79/12/13-84/07/20
84/07/2?—pr0lonl
84/07/17-85/07/02
85/07/02-86/01-28
86/01/28-86/86/24,
86/08/24-present
B4/07/17-857/67/02
85/07/02-88/01-28
86/01/28-86/06/24
86/06/24~present °
79;di/ili£?¢|:nl
80/65/6;:5f01%6(‘
79/67}f$¥;}ofont.‘
79/96/08-prosonl
79/07/!3—praltnl

73/11/23-83/11/61',

- 1

37 11.94 N
37 18.04 N

37 18, 04 N
37 20 ez N
37 20.82 N
38 59.94 N
38 11.11°N
36 11,45 N
38 14.01 N
38 26.39 N
36 26.39 N
37 42.37 N
37 44.53 N
37 13.05 N
38 51,27 N
38 4458 N

36 44.55 N

]

J6 44.55 N .

36 38,77 N
38 39'04 N:
37 26 44 N
37 4e ea N
37 42.03 N
37 04.85 N

1

118 01.01 W
117 15.44 W
17 15.44 W

115 46.38 w

119 48.38 W
117 20.78 w
118°40.22 W
116 40,21 W
118 28,20 W
118 00l283'
116 88,28 N
116 20.07 W
118 2& 89(W
117 38.78 w

v, Py

118 |0 11 w
116 18, 35 V

118 16.33 w .

116 16.33 w

- \

117 18, 69 W
115 57 67 W

[

117 29 95 W
115 IB 72 W

117 23 10 w
118 °49.09°W

1432
219?
21?2
1328
1528

812
1538
1540
2040

910

10
2570
1983

1404
1848
113

113

1113

2073
1540
2353
1500

270
1303

L-4C 84
L~4C 84
L-4C horlzontat 78
L—4C 84
L—-4C horlzontal 78

L-4C 2
L—4C B4
L-4c 84
t-4c _, 84
L-4C 84
Lf4c horizontal 78
L-4C 84
L-4C, 84,
L-4c’ 84
L-4C B4
L-4C 84
$-13- 84

L-4C horlzental 78
L-4C horlzontal 72,
L—~4C horizontal 80
S-1J horlzontal 38

L-4C horizontal 78
L-4C horlzontal 72
L-4C horlzontal 62’
5713 horlzontal, 38

L-4c 84
13, . . 8-
-4, 84,
L-4C . B4
L-4C 84,
L-4C 84

-

[ T S T I

-

-

WA LR oM




Nopoh Renge, Cal.

North Pohroc Rg, Nev.
Ponoalnt Range, Cal.
Panoalnt Ronge, Cal.
Panaaint Range, Cal.,
Panonlint Rangu.’Col.
Plper Mountoin, Cal.

Pahroc Range, Nev.

Pohroc Range, Nev,
Queen City Summit, Nev.
Queen of Shebs Mine, Co
Striped Hilis, Nav.
South Gropevine Mts, Ca

Sheep Range, Nev.
Spotted Ronge, Nav,
Seonan Range, Nev,

Shoshone Peok, Nev,

Sliver Peck Range, Nev.
Thirsty Canyon, Nev.
Tinber Mt,, Nev.

Tia Mountaln, Col.
Tenplute Mountaln, Nev.
Wildcat Mountain, Nev,

Worthington Mis,, Nev.

78/07/24-80/04/25
80/04/25%-present

79/06/08-present
88/84/81-present
88/64/01-present
78/11/26-88/02/13
84/10/11-88/02/13
79/07/13Lpr||’nl

72/81/21-80/06/19
80/06/18-present

ad/eaége-graloql
79/06/08-present
78/11/28-present
78/07/24~present
78/11/28-81/88/15
B1/06/15-82/06/16
82/86/15-present
79/65/22-present
79/05/28<present
79/08/08-present
73/10/16-80/65/25
86/85/27-pro|on1
79/07/13~present
84/11/82-present

82/02/19—87/65/05
87/05/85-prasent

78/11/28-present
79/06/88~present
8!/64)66~88/0l/05
88/81/05-88/03/11
88/63/11-present

79/06/08-present

114
n?

03.26 W

56.21 W
86.05 W

117 86.05 W

U
FOERAN

17
117
117
13

03.95 W

03.95 W
S4.42 W
83.8e5 w

03.05 w
56.58 w
S2.e3 w
20.38 w

0211 W

09.61 w
48.63 w

04. 15 w

1326 w

48.20 W
43.52 w
23.2' w

24.30 W
J9.08 W
d7.62 w

84
84

L—4C 84
L-4C L84

L~4C horlzontal 78

L-4C 84
L-4C horizontal 78
L-4C 84

NGC-21 ?
13 84

L-4C horlzontal 78
L-4C 84
L-4C 84
L-4C 84
L-4C 84
s-13 ‘84
L-4C 84
L-4C 84
L-4C 84
L-4c 84

NGC~-21 ?
L-4C 84

L-4C 84
L-4C 84

L-4C 84
5~13 34

L-4C 84
L-4C 84
L-4C 84
L-4C (14
L-4C 84

- iC 84




Yucca Mountoln, Nev. 01/03/05-present 51.22 N J1.86 w 1608 S~13 84
Yucca Mountaln, Nev, 81/03/05—present 4714 N 29.22 w L1808 ' 5-13 ; T

s
v

Yucco Wountaln, Nev, 81/83/05-present 47.21 N 24.75 W 1ege . i5-13 wk ﬂ, 84 .
YMT4  Yucco Mountaln, Nev,  B81/04/01-81/18/13 50.99 N 27.18 W Y248 5. S=13; . . . 8
T4 81/18/13-83/87/01 H , i S=13 - A &
T4 83/07/82-present MERERIRC IS A T
YMAN Yucca Mountoln, Nev. 84/06/20-85/05/23 50.98 N 1248 | L-4C horlzontal 78
YM4S 85/05/24-88/81/28 , ,L-4C horizontol ~72 '
NYM4 86/01/28-present N + «. . L=4C horizontal 60

YM4E  Yucca Mountaln, Nev,  B4/88/29-85/65/23 27.18 W 1248° © L-4C horliontal 78
YMAW 85/65/24-86/01/28 * L=4C horlzontal 72.
Evu4 86/01/28~present -"L=4C horlzontol 60~

YMTS Yucca Mountaln, Nav, 81/04/01-81/10/13 3 27.25 w

13 - Y

Al

Ywrs 81/10/13-83/07/02(7) - - g S-i3 - 72",
YMTS 83/87/02-present - S~13 .7 B4

YMT8 Yucca Mountaln, Nev, 81/04/01-81/10/13 'g-13 .: 78
YuT8 81/16/13-83/07/02(7) - ree13n 66 .
YMTS 83/87/62-present : Bt LA B4

UUU LUUU CRUAR AL UUUL U U«

N

L NOTES: Al Instruments dre verllical-component unless otherwlse noted. If one
horlzontal—-component Instrument exists ot o site, it hos north-south
polority; If two horlzontals sxlat ot o site, they hove north-south and
east-west polarities, resp, The polority Is sujjested by the etatlon none,
A v In the final coluan indlcates satellite-deternined stetion coordinates,
Etevations of stotions with ¢s In the final column were oblalined using
altineters calibrated ogainst nearest USGS benchmark. Locutions 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 Ptoject, with CID
YMP-USGS/GDDO0001.02, on October 22, 1990. This version of HYPOT1 requires a minimum
of three input files, (1), a header file, containing crustal velocity information, weighting scheme
information, iteration-controlling parameters, and I/O-controlling pua.metets, (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. . °

Two header files are used, depending on the source zone. For most eaxthquakeo occurring in
the SGB, the file nvhead.dat, having the velocity model shown in Figure F1 (a) is input. For
ea.rthqua.ka occurring in the xmmednate vicinity of Yucca Mountain, the file nvhead.ymt, having
the velocxty model shown in Figure F1 (b), is input. Copies of these two files are shown below.
For meanings of the "Controi Card® parameters, the reader should consult Lee and Lahr (1975).

101
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The below

HEAD
RESET
RESET
RESET
RESET
RESET
RESET
. RESET
- RESET
- RESET
RESET
RESET
RESET
| RESET
“-RESET TEST
. RESET TEST{1s
" RESET TEST!s
RESET TEST{17

Iines cre o 1isting of nvhead.dct, used o3 on Input flle to HYPO71.

0.3300@
20,0000
0.5¢e0
9.0500
J.0000
1.0000
-1.27800 - . ’ -
. 1.68800 -
0.00227 -
100.0000 ' M
12.0000 Imox § of Ilterations/sclution
0.5000
1.0000 .
-2.0300 :
0.8000
0.852
-1.,788

TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST
TEST

.38000000€401
-59000000E+01
.61500000E+01
.53000000E+01
.69000000E+01
.768000000E+01
.20000000£4+00

.00000000E+00
.16200000L+01
«32000000E+01
+15000000E4+02
«24000000E+02
1. 32020Q000E+402
.00200000E+QD

7. 10. 22e. 1.71 3 ° 1 11 ® 0.00

3

e e.o0

The.below lines are o 11sting of nvheod.ymt, used a3 on input flle to HYPOZ7%.
H
HEAD
. RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET_TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
RESET TEST
' RESET TEST
RESET TEST
RESET TEST

0.1000
30.0000
0.5000
©.0%09
5.0000
1.0000
~1.27608 -
1.88600
.00227
100.0000
8.0000
0.5000
1.0000
. =1.2000 - |
2.0000
- 9.852
-t —-1,766

OONAU S IN =

.32000000E+00
.46220000E+01
.537000000E+0Q1
.62000000E+d1
.65000000E+01
.78000000E+01
.20200C0RE+00

.0000200ROE+RQ

.05000000E+01
+23002000E+D1
+40000000E+01
.13000000E+82
«32000000E+402
.deeaeecoE+oe

7. 5. ge. 1.1 3 Q 7 o 1 1111 e 0.20 o 0.00

In this file, a slightly different weighting schene with respect to
distance Is Invoked thon In nvheod.dst, cbove. In the former file, weights
taper from 1. to ©. In o Iinear monner for eplcentrol distances between

19 ond 220 ka. In the lotter file, welights toper from 1. to 8. for dlstonces
betweesn 5 ond 90 km.




3

0

0 35

10

15

DEPTH (KM)

20

25

30

W‘?- ﬁ*‘t@r-v“*t@'ﬁ‘h* . i cr: >'“~w~":= mr TG -
SR A ~".,’?’:"‘ 45

% t‘t’i_,g»v. ‘}.

’ ._;Y
o I ~ *¢ f“_,h

‘1

1 2 3 456 7 8% 1 2 3 4 5 8 7 8
llllf‘[[[ r‘lllll_i 0 ]‘lli‘i‘lllll‘__
4 s -

L — -

| S N NS OO NN S N U I e |

!

1

VP/VS-1.71

—

Lo

| I S NS O S DO O

VELGC

iTY (KM/SEC:

VELBCITY (KM/SEC)

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. The 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 and Mooney (1984).

*U 3 GOVERNMENT PRINTING OFFICE 1992-0-673 207/30028




The following number is for U.S. Department of Energy OCRWM Records Management
purposes only and should not ve used when ordering this publication:
Accession Number: NNA.920213.0219

P .-
R . N

. PR " o LR SR et .
Lol s N R S YA P ol E R




el

[

raye)

PR

]
a5 SR i R e Ly G4 $a Pty
> .Hamsen-SEISMICITY AND FOCAL MECHANISMS | OR THE SOUTHERN GREAT BASIN OF NEVAD
’ . oy .

c\j’

ot

L
S

b
A

£ 0
1128

e

A'AND CALIFORNIA IN 1990 USGS/OFR 91-367" ~~~%"—

- .

[P
1.3 .
I8
138
L8
S
L
"~
>,
~
M
"
: -
B
k4 .
. -
", . ;
. .
-
.
.o
<
h
' H
:
i
. .
’
- A'
H
'
' "
e R
-
.. ) ;
N
-
S . - ;
) 4
. A
v .
. )
.
'bl
* s 1
.
f
- .-
. .
e
o
TR



kN 2 .“..‘:.J-_\-_\,‘V,:‘:',}:}l.' 2T et :
g } - LA Fa T 3 .: < :“_r:‘? ) '.“ W ‘ - .:4 R
g INFORMATION ONLY = 4
. ' ‘ ) R . 'M--lw’“n:.“ .

N ' YMP Level Data: Geodetic Leveling and Section

. . Observations, 1992 - 1993

¢
N g o ¥

. % . N

O

—

i
o




i . * : i
i H i 5. N b t
| i - | fo
. EoL o i
- | { . ! .
. | : ; [REE R : . ‘. s
| [ [ . B Lo
. ) '
. A N
- ey . N . A
s I . . ;
P4 PR
Lt R “

YMP
USGS - NMD

GEODETIC LEVELING SURVEYS
i 1992 ~ 1993

LR

" SUMMARY AND STATUS REPORT

GENERAL CONSIDERATIONS :

During the 1992-1993 field season, all leveling activities were carried out between November 25,
1992 and April 15, 1993. All field leveling and office operations were conducted under an ;
approved YMP USGS Technical Procedure (YMP USGS Technical Procedure: GP-06 [Rev. 3]~

Geodetic Leveling and Quadrilateral Surveys).

Personnel involved duriny this campaign:

Leveling Activities—
Gary C. Perasso Principal Investigator USGS-NMD
Joseph M. Vukovich Party Chief-Level Observer USGS-NMD
Joseph M. Vukovich Computations USGS-NMD
Viola Denison Field Assistant USGS-NMD
James Reed Field Assistant USGS-NMD
Randy Reed Field Assistant USGS-NMD
LEVEL LINE

The 90+ kilometer level line and five spur line ties to bedrock were re-observed to 1st-Order. ;
Class | (standards established by the Federal Geodetic Control Committee, 1984). For the second :
time. double—run procedures were employed for all existing sections. Height differences for 1983.
19831984, 1985—1986, 1988, and 1990-1991 are located in the 19901991 (Books 1 and 2)

report.

Copies of this report and all collected and processed data (including the required calibrations) are -
stored at the Rocky Mountain Mapping Center, Building 25, Denver Federal Center, Denver,
Colorado. Copies of the above mentioned materials (including the required calibrations) are also .

stored at the YMP-LRC.
/""-‘-.’ < /m’/

Gary C. Perasso
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United: States. Department .of the Interior

GEOLOGICAL SURVEY’
BOX 25046 M.S. 506
DENVER FEDERAL CENTER
DENVER. COLORADO 80225-0046

DNREPLY REFER TC:

National Mapping Division November 2, 1992

Memorandum

To: Joseph Vukovich
Project Personnel

From: - Principal Investgator/YMP Activity — 8.3.1.17.4.10
Chief, Geodetic Computations and Informadon Unit
Branch of Geometronic Operations

Subject: Projc& Instructons
Yucca Mountain Project - Geodetic Leveling Surveys

In February 1983, the Special Project Group, Engineering Geology Branch, Geologic Division of
the U.S. Geological Survey, requested the National Mapping Division perform geodetic surveys in
the Nevada Test Site (NTS) area. Currently, the requesting organization is the Yucca Mountain
Project Branch. Water Resource Division. The object of these surveys is to provide long~term.
possibly 50 years or more, monitoring of any tectoric movements that might take place in the
Yucca Mountain area. Yucca Mountain, Nevada, is a proposed site for underground storage of
nuclear waste.

The project headquarters for our 1992-1993 work will be located in Bearty, Nevada. This will
provide reasonable access to most of the project area.

Secerity Requi | Restrics :

All personnel entering the Nevada Test Site (NTS) must have a Department of Energy (DOE)
clearance. Lisa Roy. USGS Sccurity Representatdve, has been given appropriate informadon for
the permanent USGS-NMD employees. A badge will be issued at the Mercury Badging Facility
when you arrive at the Test Site. A briefing will be given to'all personnel by DOE security when
the badges are picked up.

The Badge Building at Mercury is open from 0600 to 1630 (M-F for picture taking). The Lathrop
Wells Gate is open from 0645 to 0730 and 1630 to 1740 (verify that this schedule is still current).

Since the field assistants must be badged. it is important thar the people hired make a commitment
to stay throughout the duration of the project. Provide Lisa Roy with field assistant informadon as




| ¥

R

| - ROWR N-48602 L e

e Sce USGS Technical Procedures GP-06, Revision 3, Section 4.0. ;

B - Accuracy, and General Specifications of Geodetic Control Surveys,” FGCC, 1982 and *'Standards

soon as possible after they are hired. The western one—third of the project falls outside the NTS.
_ We will commence work in this area while the ficld assistant clearances are being processed.

w s

All personnel will be required to artend the General Employee Training (GET) 1.2, 1.3, and 1.4 ; -

class. Space in this class has been reserved for four individuals at the NTS, Arca 25, Building
4015. Date: Tuesday, November 24, 1992. Time: 0800-1600. ’ -

TEA's wil be givén bri-the—job instractions pertaining 1o the Technical Procedures. “They will be
required to sign 2 YMP-USGS Record of Instruction Sheet i3 SRR -

TEA’s will be required to take the current Defensive Driving Insuctions. - - - . -

i C - B
- . - .t

Yo oy .
Tea T2 T Y = F L

. Acopyof @Eefoliowing access documcms must be kept in cach vchiclc at all times: :'f o
. Access Approval for Geodetic L’e\}cuhg‘ for the Yicca Mmn. i’rojéct (0‘1—1{'5';9@) :
ROWR N-47748 o :

. 5.
. -
~ il . s~y . ros « N . b
Technical Procedures HENE N . S o RO VO I :

A copy of USGS Technical Procedures GP-06, Revision 3, must be kept in each vehicle at all
times. This document defines all operational and quality procedures/activities for this project.

All levieling operations are performed to standards as defined in “Classification, Standards of

and Specificatons for Geodetic Control Networks,” FGCC 1984. Bench marks were placed at

approximate 1-km intervals. except for a 20—km section over Yucca Mountain where marks were

placed at approximately 0.5-km intervals. .
“The one exception o standard obscrvation procedures rcqmn:sthc Lov&—l—iigh scalé elevaton
difference for one sctup not to exceed 0.25 mm (published standards = 0.40 mm).

Work to be Accomplished

This season we will reobserve the level line to first order, class 1 standards, double running all
sections (main line and spurs). The wotk will start at S-16 Reset. Before starting the level line, a
check section will be run between A—409 and S-16 Reset.

Insgumentation
Primary instrumentation that will be used on the project are: Jena Ni-002 level, tripod. Kem

0.5-cm matched rods, rod braces, tumning plates, thermistors, and field standard thermometers.
Various hand tools may be required. - -

S



|
|
I
|
|
- i 1
by ot o (> . .
KT AP ¥ 34 q?"‘av.n '\:.‘ S s s et . f g R e K alieg o
SR = ,b-’v . 2 R . . TN ¢

Y-
?

See USGS Technical Procedure GP-06, Revision . Section 4.2.2.A.1. Yoit will be required to
perform, on a daily basis, the following calibration checks:

Collimation test of the Level (‘peg-test”) : -
Verify temperamre mdouts of the thermistors - - :

She Do
. You must xmpmcs on the field assistants that the rods are delicate i msumncms and cannot be
dropped or mishandled. ‘Any accidental rough treatment to the rods should be reported to the
Principal Investigator and an appropriate note mad on the data sheet. .

Data collection for the leveling will be done on the Hewlett—Packard (HP) 95-LX Palmtop |
Computer. Data processing will be accomplisiied on an BM—compatible PC. You will use the
PLCOMP (version 4.42) softvrare package for data collection, tm?cnnm: and refraction
cogu:nons. and absuactmg. You will need to keep a backup set ot data/results at the Bearty Field
Office.

- Repons (ntemnal)
- You will be required to furnish the following information and project data on a weekly basis:

-~ All lcvclmg data-ona3.5” ﬂoppy disk

#

leomeu::s nun: sxnglo—run double—mn cumulauvc dxstancc. and percent complcu:
Dajly Log: What sections run, office days, training consid=rations, weather problems,
nnel related impacts to the work— pl&sc prtmdc derailed
- information -

Einal Product (Ficld Derived)

_ The final product will consist of a control list of all bench marks containing dcscnpnons (NGS).
- elevatdon for mch mark. and difference of clcvanon bctwecn marks -

st -

Upon notification from Prcgram Management, we will rcport all timetoa YMP-spccxﬁc pt‘OjeCt
number. Quad level rcpomng will be 00 and the phase will be 332. 3

o= S.Binder®
G. Palmer -
J. Whitney, MS 425 .
YMPfile



United States Department of the Interior -

- GEOLOGICAL SURVEY
RESTON, VA 22092

National Mapping ‘Division
..Office -of Technical Management
Branch of Geometronics

B

szoqr OF CALIBRATION

1

For: Kern Precxse Levelxng Rod éalibration date}

USGS number- T-305417
T Serlal number- 183157
Face type: 2.5 cm

. ~ %

”This leveling rod has been compared 1n the horzzontal positaon to

a_one meter invar-bar standard,-No. 600, manufactured by the

'-Societe Genevoise d'Instruments de: iPhysique: This-standard was

calibrated by the National Institute ‘of Standards-and Technology
and reported 4/24/91 to be within 1.9 microns of a true meter,
The straxght line distances bet&een centers of the indicated
graduations at 25 degrees Celsxns are as follows:

Graduations Length (meters) Graduatlons Length (meters)

2 to 22 1.000058 61 to 81 1.000060

2 to 42 2.000139 61 to 101 " 2.000134

BRI -
> 1 N

2 to 60  1.000197 " 61 to 119 2.900208

. [ - % - - s . -

. *Tﬁe length values" glven above are not in error- more than 5 x 10-5

meters. This.accuracy .is-based on the limits imposed by. the
standard and comparator used,:the calibration.procedure, and the
physlcal character of the rod graduatlons.

R e . g wg < - s
d)\u T ¢

The mean optrmum temperature for this rod is - 3.9 degrees c.

s - - ‘ £y,

A,The above calxbratlcn and temcerature compntatlon have been
. performed in-accordance with- procedures- documented -in the USGS

laboratory manual USGS Level Rod Callbratlon (June 1982)

BT el - g et e

o om o
Calxbratlon performed by Goroon H. Shupe

e et T éignature"” rrrr /335420<.Date- G=14-9/
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""United Statés Department of the Interior

- GEOLOGICAL SURVEY
RESTON, VA 22092

National Mapping Division
Office of Technical Management
' Branch of Gecmetronics

REPORT OF CALIBRATION

For: Kern Precise Leveling Rod Calibration date: 6-13-91
USGS number: T-306420

Serial numbér: 183161
Face type: 0.5 cm

This leveling rod has been compared in the horizontal position to
a.one meter invar bar standard, No. 600, manufactured by the
Societe Genevoise- 'd'Instruments de Physique. This standard was
calibrated by the National Institute of Standards and Technology
and reported-4/24/91 to be within 1.9 microns of a true meter.

The straight line distances between centers of the indicated
graduations at.25 degrees Celsius are as follows:
. 3ol .
Graduations Length (meters) Graduation3 Length (meters)

2 to 22 1.000055 61 to 81  1.000054
2 to 42 2.000136 61 to 101  2.000127

J -~

2 to 60 2.900192 61 to 119 2.90019¢:

The length values given above are not in error more than 5 x 10-5
meters.- This® accuracy is based on the limits imposed by the
standard-and comparator used, the calibration orocedure, and the
physical character of the rod graduations.

The mean optimum temperature for this rod is - 2.5 degrees C.

The above calibration and temperature computation have been
performed: in accordaace with procedures documented in the USGS
laborato:y manual USGS Level’ Rod Calibration (June 1982).

Cal;bratxon petformed by Gordon H. Shune

Signature: é...(,../\/\Qr_‘, pate: 6-/4~9/
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YMP-USCS-Qi4P-12.01, RS
Attachzent 2
Page 1 of 1

INFORMATION COPY
YKP-USGS NOTIFICATION OF CALIBRATION STATUS

Instrumenc Description _Kern 0.5 cm matched level rods (1 set)

r h le

h Unique Idontifica:ion Nunber (i e. Model #.!Serial ", end/or o:har ID #)

SN 183157 ~ sN 183161 . .- T, ) .
(1) T-306417 T-306420
- - . A P ,: ~. R - « - Upon compietion of
.. N ] : e YMP SCP Study Plan
Calibration Date '06l13/9l . Calibration Explration Date pcrivities

- (A - e + - W

o

Technical Ptoeeduze(s) Used for Calibration [1nc1nding Revision number(s)} _

NWM - USGS - GP-06., R3

Lo

-~

o "

Instfunept Locecienf'Lakewood CO. Denver Federal Center (as of 06/24/91)

- LN e .~ - -
i »

— - s s . B Rl

h - Te

R . s I 2 S X U PO
Otgahizacignal Unit (i.e. NHP. GD)-. USGS,-National Maoping Division

. . USGS, Vational Hapying Division, Office of R
Calibrated By ‘Technical Management; Br..of Geometronics, Reston, VA

.. - ) -
- . Sa o~ AR
PR SO . s ~ - . -

.

e

Location of Calibration Data/Docunentation (i e. NOCebook ID#, File #, etec.)

- aﬁ

<-»~,;, L L - -

Pi's Office, Blde. 25, Denver Federal Center. Denver. CO

“Comments These are the opening/activaring tests and verificacion of the

- 3 - o

standards and allowvable accuracv reguirements for the above mentioned

wmatching level rods.

Name of Responsible PI

I



" Failure of Jena Ni~002 level to perform Collimation Test within prescribed
limits -

[Geodetic Leveling Activity -YMP]|

Gary Perasso 236-3812 - Principal Investigator

Jena Ni-002 Geodetic Level
SN: 460896

08 March 1993 (Monday)

Level instrument was not used after failure of Collimation test. The second
(backup) level was placed into service the rext day — 09 March 1993 -
Tuesday. The second level passed the Collimation test.-

Jena level (SN: 460896) was shipped to the National Geodetic Survey
(NGS), Instrument and Equipment Section, Corbin, Virginia, for testing
and adjustment. {Note: the Instrument and Equipment Section is an
approved vendor and has NIST traceabilicy] Upon retum of the Jena level
10 Beatry, Nevada, it will be placed tack into the geodetic leveling
operations. : - i ;

ALL checks and verifications for the Jena level (SN: 460896) were well
within acceptable tolerances prior to the Collimation test failure, ALL

= leveled sections that utilized BOT} level instruments closed to First-~Order,
Class I standards and specifications (NOTE: these standards and

specifications are the basis of the geodetic level activity Technical
Procedures as applied to the YMP). Coe

' The Jena level was tested and adjusted by the NGS, Instrument and

.Equipment Section on 10 March 1993 (see two attachments). The
compensator balance was out of adjustment. Itis assumed that the
imbalance was caused by a sudden jarring 10 the instrument during
transportation. The instrument is now in good adjustment and was placed
back into operation on 15 March 1993.

(03.. /8"‘/"3/
/“"‘-7 < /M

Gary C. Perasso
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. Filenames AXE96.D0
. . Observer: oLF © FP = Pendulun Position

A1

;‘”‘h%'., AR |

W . - R crew e e sepw . s

5]
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€ .NITI:-L ICA':'J_REI'ENT M
Date: BG/10/53 Time: 11:03 Temperature; 2.5 Centigrage

P
¢

l
e,
b

gy e
el 1N

" Meas [ Collizator 1 ] Diff [ COLLIMATOR = 3 Dift [ Col 1 Rel Col 273

{ FPL FP2 J ArcSecs [ FPL  FF2 ] ArcSecs [ Collimator 1 ] ~;-f
~ A 118
; 1 $5.8  55.5 51.8 2.4 77 ot T tss. T ; T
i o 55.0  S5.3 31.9 .6 54.7 i
3 55.0  5%.6 51.9 .5 54.9 - , B i
- © 4 TTUS5.0 856 - ~31.8 T2.4° R .. 1 A . 7
S $5.8  S8.7 31.9 2.7 4.9 e
Mean  S3.00 SS.55 ( -0.5) 31.86 TD.S2 ( 9.6) - 54.84 - EF
M FPIFP2 S5.08 32.19 ) it
" 'Zero Deviation = ( S5.78 - $4.84) / 2% 1.7 = 0.57 Arc Secends 3%
) Zero Devaation as less than O. 85 Arc Secs - Inc trumem: is an Good o-dJustmen'\t . T -
o ras:mmr I-‘FTER CORFECTION J—— ; p
fFL Date: 05/10/93 Time: 11: 1.» i Temperature. ~!a Cent:.grace - B
L . Meas [ Collimator 1 ]-Diff [ COLIMATCR 2 J Diff [CollRel Col 23 ° ’
-~ { FP1 FF2 ] ArcSecs'(: FFL.. FF2 ] AcSecs . [ Collimator 1 1" ;
1 55.1 " 55.0 T'R.e R P 54,90 - '3
: : z S4.9 S5.0 321 =1 Lt een . . 5808, . L X ‘5
3 £5.¢  S5.0 328 2.3 ' S5.0 - ; .-
‘ ‘o 4 S.0 SS.1 - 2.0 720 L s =48 v &
) S Ss.1  €5.0.. .. 320 2.1 ... 55.0 B

.
4§47

£
8

Mean  S5.00 SS.@2 ¢ 0.@). -1 :3S.02 TI.1T ( —R.1)
: M FRLSFF2 55.00 =.07

4. L. d

- o S

§ - Jero Deviation = ( S5.00 - S4.58) / 2 £ 1.7 = _ .. ©8.10 Arc Seccnds

w T ag

Feds Gk W

..ero Dev:.aum :.s 1e55 than B 85 Arc Secs - Instrument s in Good Ad_)ustmaﬁt ' ¢

] v aa [ -
- .-

e [ CINTROL MERSFEIENT ] S TR
Date. 0C/10/93  Time: 11-22 Temperature. =.5 Cent:.:rade s
N - - . £
_ -_-Meas [ Collisator 1 ] Diff [ COLLIMATGR T ] Diff [ Col.1 Rel Col = ) %
[ FPL FP2” ) ArcSecs [ FPL ~ FF2 ] ArcSecs [ Collimator 1l ] °~ 7 3
20 o — .
- R T e 3 i
1 s5.2 54.9 2.4 2.0 S4.7 . o =
2 £5.2  55.0 el B ol o s4.8° " R
> S5.1  54.8 2.4 e SR - 30 P
: 4 £5.2  55.0 3.4 T1.9 54.8 L )
5 £5.1  54.% =2 2.0 4.9 MR
. Mean  S5.15 S4.92 i T 3.2) =3 ses (ot T saeR o B
] Mh FRIHFF2 55.05 . 2.15 . e Pl ey . .
;- . Zero Deviatin =7(/55.05 - S4.82) / 2 ¥.1.7 = ... D.20.ArT Seconds ’




INSTRUMENTATION & EQUIPMENT SECTION

or TOER 2 £ 55 JeA

m'. /A{—r:—.‘»l. B

LS

onD 8Y_-__ U-S. 6.5,

DATE " 3-/o-23 ° ;
SEL. 0. Ylo 39¢L f

-
__ Clean Lube & Adjust - Compensator/Pendulum Assb, .
__ Compensator/Pendulun Realign.- —_ Priso/Mirror Assb. o
- _ Laveling Screvs hp&lte& - Lc\;ciing Screw Assb. ’
. _ Centers/Plates Refit —_ Beticulae i
. __Draw & Pinou Refit . vial
__ Pyapiece/Ocular Eépaired — __ Henbrane.- ) . ' -
. lsms hcmn: ) o __¥X_ Upper/Lover Foot Plate - .
_ Pendulim/Coapensator Insctalled —_ ‘“Eyeptece Cap . .
— Oprical Syst'e-n Cleaned — Ocular [j
. __ Housing Straightened — Lateral Motion Assb. ‘
__ Rafinish — Resilient Washer g
. Laceral Hotion Repaired - ) ,
__ Vertical Syitém Cleaned/Realign ¥
__ Yorizoatal Syscea Clean/Realign $
__ Clasps Bsfit :
. T@dﬁc/haﬂénlMa Trued - !
_. Micrometer Repaired ~E
_ Optical Pluzmet Realign . B
X_ €1 €2 Adjusted
X Quasi-Absaluce Horizon Adjusced |
TZ ™ TESTED S .
MARKS SCREY 1w ) 5455{" (eﬂ/[(:b ;
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f‘ \ UNITED STATES DEPARTMENT OF COMMERCER
. . Nationsi Oosania snd Atmospheric Adminlatsretion
'1 NATIONAL DCEAN SERVICE
\.'Mn > 4 Coset ana Geooestic Survey

Rockvwe, Maryena 20852

May 18, 1993

Mr. Joe Vukovich

U.S. Geological Survey
Box 25046, MS 509
Denver Federal Center
Denver, Colorado 89225

Dear Joe,

Thank you for submitting your latest leveling data for the
Yucca Mountain Test Site leveling. Enclosed are the office
abstract for 125411, the new-minus-old tabulation, and a profile
of all the projects you leveled in the area.

If I can be of further assistance, please contact me at any
time.

Sincerely,

.
éEZQz{,
Emery Balazs
Chief, Geodetic Leveling Section

Vertical Network Branch
National Geodetic Survey

Enclosures
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RELEVELING | +: RUN DATE: 10 MAY 93

TIME:
YUCCA MOUNTAIN TEST. 8I1TE NV .

o

10:04

T

Phaa-
.

1992-93 LEVELING FROM 15 M| EE OF UEATIY VIA VARIDUB ROADS EAST.OF,

Us 98 TO 21 MI SE,OF AMARGOSA VALLEY
JUV/IUSBS -~ < - 25 NOvV 1902
Spur :
Codes

"~ ACRN,
650481
0630478
880481
as80835
G80838
680637
080838
as0839
G80840
aso0a41

Distance

Designation

it

8 18.RESET
A 400
8. 18, RESE]

4,138,
5 1J8
EIN]

7 a8’ -
5 1J8

3 Jo
8 TJ8
CRATER FLAT AZ MK

c N
Q80844
as0841
080842
080843
6303,6
as0s848
680847
880848
030847
680849
030830
asoss1
680862
G30833
63800854
080855
asosss
680887
asosss
csossy 21

680880 22

030881 . 23 . .

080862 24 TJ8 1 . i C .
680883 ', 28 148" T L. - 22.082
880864 28 T48'': - 23.303

..

e

I

040 pem
45 APR 100). - ;7.

- B

I
TS '

Obsarved’
prooHb

. maters
"810.75880
1792.03188
810.78680

<820, 43882
'835.70207

870.44800
;904.04090

800.30202
,902.73021
‘918.73404

976.11082
1 918.73404
938. 40580
. 088.99539
,973.64382
97141832
'984.08082
‘984.40808
,084.80082
‘osr.70034

.081.00430
,978.67709

090.61881
1008.10140
1023.21411

1036.87743
1067.78803
1078.68717
1088.21103
1102.88843
1118.72278
1146.14428
1187.84008

. 1177.88408

1190.19434

PAGE

..HOZ L2B411

o
A amg
4

-
Yoyt ee 2

Normal -
,ortho Ht
,‘meters
7810.75880
‘192.08270
810.758880
820.43878
,838,70100

‘870.44884
~904.03000
'890.30088
902.72724
‘p18.73024
2 N N
- 978.11549
- 013.73024
1939.49102
056.08080
;973.03173
" . * '\x

~971.41242
+564.00484
1 984,48008
984.808464
967.76383

- 960,09073
-978.67214
t990.61379
1008.18827
1028.20072
1 T 5

1030.87184
1057.78028
1073.68122
1088.20488
110{.'0197

1118.716810
1145.13722
1157.04173
1177.54743
1190, 10888

L
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RELEVELING - RUN DATE: 0 MAY @3 TIME. 10 04

YUCCA MOUNTAIN TEST SITE NV
1992-93 LEVELING FROM 15 MI 8E OF REATIY ViA VARIOUB ROADB EABTY OF
us 85 70 Zl Ml SE OF AMARGOSA VALLEY

15 APR 1893

JUV/IUSGS ° 25 NOV 1992
Observed
Ht .

Spur )
Codes Distance . .
. km moiers

23.778 1199.20470
24,239 1216.40082
24,712 1232.80082
26,184 1245.22085
256.783 1289.44381

28.081 1283.41802
28.404 1205.36128
26.994 1308.84283
27.687 1337.81613
20.087 1384.30830

1382.60184
1422.40447
1480.87060
1468.13312
1400.375878

1470.37467
1480.31079

Designation

§PSN  ACRN

6808065 TJ8
a30888 148
aso0es/ 1J8
asoses
680889

680870
gsos871
a80672
a800873
680874

630876
080876
80877
Q80878
880676

080680 41 TJS
080881 42 TJ8
080882 43 1J8 1408.004886
030883 44 T1J3 1504.44222
680084 MILE 1600.18062

T1J8 1440.91838
148 . 1384.00029
148 1300.,00072
“TJ48 1268.88818
RS .802 1240.00039

‘TJ8 . '. 1200.34511
748 - 11756.74101
1164.17347
1133.08828
1110.02792

1008.53859
1077.48158
1045.03873
1044.23774
1026.61837

40
t Bi8 HN

6300648
asoess
aso0e87
680888
680889
GS80860
6830681
680002
as0803
Q80804

080865
080868
as0897
c8089s
' Q80660

38.870

30.037
30.834
40.0090
40.827
41.000

PAGE

2

HGZ L2641
3.0 UM 187-ORDER/CLABS |

Normsl
Ortho Ht
meters -
4

1100.28877
1215. 49117,
1232.30004
1246.22038
1200 43002
1203 40605
1205.35084
1308.83222
1337.00303
1354.26470
1382. 51033
1422.30187
1480.08774
1408.12102
1480.30428
PN EXY
1478.38370
1480.30037
1495.00448
1604.43308
1509.17204
1440.00708
1364.05813
1300.00188
1258.08758
1240.08102

1200.33831
1176.73479
11564.18774
1133.08088
1110.02%72

1008.53188
1077.44872
1065.03204
1044.23318
1028.81008

J‘\

Runs

NRNNNN NNNNN NONKNN NNRNNN NNNNN NNNRNE NNNNN

Latitude
DD MM 33

40
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30
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81
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RELEVELING

RUN DATE.

YUCCA MOUNTAIN TESY SITE NV

1992-93 lEVELING FROM

Us. 95 TO 21 MI BE OF AMARGOSA VA

JUviuses - e
promoae

SPSN ACAN '

as0700 680 TJ3
as0701 81 TJS
680702 62 148"
680703 83 TJ8:
63070‘ 84 TJ8
L L
080705 65-TJ8
080708 068 TJS
es80707 67 T8
Q80708 D11 HN
03070' 88 1.8
Ty T I AT
GSO710 D ‘10 WN
68071% 60 TJS
G80712 D 9 .HN .
asor1s 70 TJ8
080714 D 8:HN
080715 D 7 HN
Q80718 D 8 KN
680717 71 TJ48
630718 O 5 HN .
as0720 73 TJ8

Designat

187

~ore 4]
aso111
080720
aso719
as0720
680110
JSURAE
as0720
aso0721
as80722

R 333 .
73 148
12 148
73 148
P 333 ..
N o
73 TJS
D 4 HN
T4 TJ8

16 U1 BE OF BHEATTY VIA VARIOUB R

ion

G80723 D 3 HN - .~

G30724 76 TJ8

a80728 D 2 HN
* 680726 78 TJ48 -
630727 . D 1 HN,

. 880728 . T7..TJ8 =+

880729 DA HN

10 WAY 03
LLEY
28 NOV 1992

Spur
Codon

TIWE:

110104 e
0‘08 EAUI OF

15 APR 190{ BT

Dlstoﬁ&o
km Ai

wis =
41.842

42.008
42.803
43.128
43.700

ia.208

44.714
48.014
46.351

47.130
48.034

48,5877
49.189
49,828

80.378
. R (S

Obsarved
(a0t '
. meters
10156.87000
1000.61417
1004.52182
1011.62781
1010 5100!

1024 GIJOS
1030,.12079
1019, 27187
1018.71123
1013.20488

1016.68027
1017.20211
1010.76841
1020.07802
1024 59712

1025 lGOll
1026.008038
1030.903680
1030.38088
1087 46132

iOlO 4‘451
1037.46132
1087.07478
1037.48132

1010.81204

HE S S

1037.45132
1034, 18800
1033.037710

., B0.818

1035, 18622
1038. 0.460

!035 778.5

' 1037.74408

1044.53537
1048.00388
1063.53584

-t . e~ i

. PAGE 3
" HOZ L2541

!‘

3.0 wu 181- ORDERICLABS P

. Ny
Normal
Ortho Ht™
1nutor| .
. a “:,
1015.88884 2
1009.80051 2
1004.51681 2
1011.52248 2
101! 51317 2
2
2
2
2
2

Runs

IOZI SGIDZ
1030.12343:
1019.205!1
1016.708687
1013 25!29
1016
1017.25001
1010.78128
1020.687304
1024 60220

yrae

57490 2
2
2
2
2
1025.‘9570 2
1026.80343 2
1030.80000 2
1039.358848 3
1037.44751) 2
1040. 44081 2
1037.447081 2
1087.07007 2
1037.44781% 2
1010.00944 2
1037 44761 2
1034.10284 2
1033.03480 2
1035.18230 2
1035.08101 2
Py \1
1036.77182 2
1037.74201 2
1044,.83357 2
1048.60217: 2
1063.53483 2

i

R

Latitude
oD M 88
4T 40
48 08
489 19
49 33
48 47

48 59
49 13
40 53
48 41
48 34

M
48 33
48 28
48 23
48 17
4 11

4y 08

48 02
47 68
AT, 47
47 31
47 30

T

Longl tude

DDD AM 83

24 33
24 20
24 23
24 23
24 18
24 10
24 08
23 48
23, 3

23' 03

22 27
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RELEVELING RUN DATE: 10 MAY 93 TIME: 10:04 PAGE 4

YUCCA MOUNTAIN TEST.SITE NV ! HGZ L25411

1992-93 LEVELING FROM 15 M| BE OF BEATTY VIA VARIOUS ROADS EABT OF 3.0 MM 1371-ORDER/ICLASS |
US 95 TO 21. Ml BE OF AMARGOSA VALLEY

JUVIUSGS 25 NOV 1992 156 APR 1092

' 8pur Observed N{ormu
Designation Codes Distence . Ht 'Ortho Ht Runs Latitude Longitude
ae s hm « muters meters . - DO M 83 DPD WM [ 2]

i

ed .
- el
© e

.
R

LI

118 15
14
14
14
13

19
13
13
13
13

-

680730 148 80.770 1066.78070 10868.748015
630731 81.781 1090.00477 1089.00477
680732 82.0681 1143.08008 1143.08882
680733 83.872 1173.60344 1173.50484
080734 j 84.424 1180.10248 1180.10414

1

10
680735 . 1161.28724 1181,28027
080738 . 1137.43449 1137,.43807
680737 1106.30703 1108.31017
Q80738 1080.02439 1080.02807
ag073se 1063.51810 1083.520068

as80740 60.018 1052.48438 10562.48011
080741 ; 80.874 1047.50805 1047.80353
Q80742 , 70.048 1045.45825 1045.48118
880743 70.818 1044.808515 1044.80020
Q80744 . 71.454 10".97215 1048.87730
W LT
71.903 1042.58107 1042.50839
72.388 1044.84448 1044.84088
73.100 1087.48140 1087.48702
73.499 1060.83310 1089.83071
74.208 1075.90418 1078.90087
- ! v E (RN

75.037 1004.24038 1064,26880
76.018 1113.38020 1113.30889
78.504 1118,36681 1118.37377
T7.456 1009.81878 1009.02421
76.208 1087.34317 1087.34008
L. [ » »
1

AT, L.
1?;1.

- Dy dY

7.

PR T L
- ek b oh ot " b ot b =
- XX 1 -3

- et ab ob
- h b - -
(-t b s s
L2 X-7- %]

a30745
Q80748
a80747
630748
680749

680780
680751
0807582
G80753
680784

a80765
080758
080787
aso0788
680759

-@80760
Q80781
680782
6807083
680784

0
1
2
3
4
s
8
7
8
9

Vo ekt b b b el wb ol oh

POROO OO OO VOO

s W
T8.44C 088.81108 1088.51975
80.718 1058.76847 1056.78879
81.448 10408,.24980 1048.26040
82.201 1038.88478 1038.50487
82.808 1024.43383 1024.44302

83,803 1022.38718 1022.40788
84,825 1003.37871 1003.38708
907.98849 §98.00022
082.82381 " 922.83607
083.85080838 863.58137

[ - —_—- A
NN NMNUNNRN NN NNNNN NNNONN NMNNNN NN N
.
et atat et cbabetwbol b abebeb ab
- ab wb b

NOANG Vwbhodad dadwtdN - BB a
-t ot vh ot oo
-h ob o od b




RELEVEL INOG RUN DATE: 10 uAY 83 TIME: 10:04

YUCCA MOUNTAIN TEST SITE NV

1992-93 LEVELING FROM 16 M) BE OF BEATIY VIA VARIOUS RDADS tAST OF
US 95 TO 21 M| BE OF AMARGOSA VALLEY

JUV/IUSGS 25 NOV 1092 15 APR 1003

Spur Observed
8PEN ACRN Deslgnation Codes Distance Ht
- o km nnters

L A T PR

[ -
.o, oo
- 234 080786. .8 POI 88.6842 951.2942!’

238, 030788..9 POI ' , 80.855  030.81482
238 080450 0’408 K ~ ©o 91,272 971.31330
237 08045%. H 408, , 02.874  D44.48382

oy

oy

PAGE

HOZ L25411
3.0 UM 1871.ORDER/CLASBS ¢

Normal
Ortho Ht
meters

951.30789
030.82013
971.32821
044.4080882

Runs

Latitude
DD uM 83

38 38 19
38 38 40
368 385 31
38 35 19

tongil tude

00D uM

118 02
118 02
118 01
118 02

54
39
83
53
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RELEVELING RUN DATE. 10 MWAY 83 TIME: 10.04 PAGE ]

YUCCA MOUNTAIN TEST SITE NV HOZ L25411
1992-93 LEVELING FROM 156 W1 SE OF UEATIY VIA VARIOUS ROADS EABT OF 3.0 MM 18T-ORDER/CLADS !

US 95 TO 21 Ml BE OF AMARGOSA VALLEY
JUV/USGS 25 NOV 1982 18 APR 19903

Processing options used
* * Refraction code
*1° Position code
*°8° Rejection code
* * Msgnatic code

Percent of Runnnings Currected
100.0 Llevel Colliimation
100.0 Rod Calibration

100.0 asversge sicess
0.0 detasilled calibration (from 43° records)

Temperature

0.0 predicted tempoerstures
100.0 observed temperatures

Astronomic
Msgnetlic
Refraction
0.0 computed by REDUCY

0.0 takan from 43°® rocords (predicted temperatures)
100.0 taken from 43° records (observed temperatures)

a...

Predicted temperatures are computed from the solar radlation model

.
Y

My

LEN

C gt
4

Y AL

Norme} orthometric heights hsve been computed based on normel gravity
(USC & 88 8pecial Publication 240)

e

Assumed thermsl expansion values were used for some or st of the rods
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RELEVELING i RUN'DATE: 10 MAY @3 ' fTIME. 10304 ° - PAGE. 1, ..

YUCCA MOUNTAIN TEST SITE NV HOZ L25411
1992-93 LEVELINO FROW 18 M| SE OF PEATIY VIA VARIOUS ROADS EABT OF 3.0 UM 187- ORDERICLABS [

US 95 TO 21 MI'BE-OF AMARGOSA VALLEY
Juv/iuscs 25 NOV 1992 18 APR 1003

e

0803 PROJECT UV 1260. FIELD RECORDS ARE AVAILABLF FROU

USGS-RMUC LAKEWOOD CO 80225.
THE PRECOMPUTED REFRACTION CORRECTION3 {BUT NO PROBE YEMPERATURES)

“wERE KEYED BY US8GS. -

LTI .

0.64 mm Btlndlrc d-;l.\lon n' o .1 km single run aoctlon

0.45 mm atlndlrd d!vl'tlon o' s 1 km double run' :octlon
!

"

138 . 'Sections used to compute l!andurd dovlntlonl
92. oil km Meln !ine length )
8. 493 km Spur Tine length
204. 218 km Unrojoctod levellinp
138 éB:nchmarkl
Temporary Benchmarks

Sections

River/Valley Crossings

. e

.
Runnings . -

Percent of runnings rejescted

Percent reruns

4 e
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YUCCA MOUNTAIN TEST SITE NV
THE FOLLOWING CORRECTIONS WERE APPLIED 1O THE OBBERVATIONS

ORTHOMETRIC; ROD; LEVEL: TEMPERATUR

-

L INES 0/C AGENCY YR
L25491 .- - 11 UGS 1993
L2810871, ... 21 UBGY 19886 SRR o~y
12810872, , . 21 USGS 1984 SRR D
L28108/3 ... 11 USGS 1086 L v
L25108/74, . 11 ysas 1988 7 o LRI .
L26100/17 . 11 Usas 1091 L TER .

E , v I XA R A . .
.JHE FOLLOWING DATA ARE FOR THE BAGE LINE L2B411Y \ ;1 !
L Lo e T - <t
ACRN : DESIGNATION AND STABILITY HE I QHT: (m) DI8T SPUR

R R (Km) . LEVEL
as0481 371°’RESEf :810,786880 0.00 0
880478 A 400 £ 792,03270 2.63 1
080638 1 JD + 820,43878 1.33 0
080638 1. 7JS, 1 836.79200 1.08 0
680837 2 TJ8 1 870.440865 2.98 0
680638 3 TJ8 © 904.03002 3.08 0
080839 2-JD . * 890.30089 4.78 0
680040 4 TJS, . 902.72726 5.02 0
080841 8 748 1 918,73020 8.97 0
680844 7.148, 1 9768.11581 .8.70 1
030842 3-JD.. 1 938.40108 8.18 0
Q30643 0-TJ8° ‘966 08092 9.22 0
080848 CRATER FLAT AZ MK 1973.83777 10,21 0
080848 8 TJ8 .., ‘971.41248 11.298 0
630847 9 T1J8 1 984.88487 2. 74 0
630648 10 TJ8 + 984,48909 13.74 1
080840 11 TJ8 *9B7.78385 14.08 0
080850 12 1J8 < 980.90078 15. 19 0
0804881 138 TJ8 ‘9T8.87218 18.22 0
as0852 14 7J8 . 960.81382 16.81 0
830883 18 148 1008.18830 17.32 0
680854 18 1J8 1029.20878 17.78 0
680888 17 1J8 1030.87187 18.28 [}
630858 18 TJ8 10587.78020 18.83 0
680837 10 148 1073.55128 19.39 0
680858 20 1J8 10068.20472 19.03 0
6306830 21 TJ8 :ioz.'ﬂzoz 20.54 0
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YUCCA MOUmTAIN TEST SITE NV
ACRN DESIOGNATION AND BTABILITY

Q806880 22
080881 23
080882 24
030883 253
630884 28
630888 27
630888 28
680887 20
080868 30
630880 31
680670 32
Q30871 33
630872 34
680673 35
as0874 38
as0876 37.
630878 38
880877 39
680878 40
630879 1 BI8 KN
Q30880 41°TJ8
630881 42 T48
G30882 43748
030883 44 TJS
830684 MILE -
a80885 45 TJS
030888 48.TJS
830887 47 TJ8
a30888 48 TJ8
G80880 49
a80890 50
680691 51
080892 82
630893 33
680804 B84
620895 55
630808 58
a30097 67
850898 58
630699 89
680700 80
680701 81
630702 82
630703 83
680704 84
Q80705 85

HE I GHT (m)

1215.40126
1232.80101
1246.22045
1260.436800
1283.40803
1205.35081
1308.83230
1337.60402
1364.20479
1382.57043
1422.30187.
1480.88785
1468.12112
1480.38438
1478.36301
1480.30049
1408.00497
1504, 43317
1800.17218
1440.90810
1354,.05828
1300.00197
1288,857688
1240.08113
1200.33841,
1175.734489
1154.18788
1133.05000
1110.02282
10068.53178
1077.44879
1085.03211
1044.23328
1028.81104
1015.880871
1000.800887
1004.51608
1011,522382
1018.61323
1024.58800

0187
(Kkm)

21.18
21.717
22,32
22.78
23.29
23.87
24.13
24.080
26.07
26.83
25.938
28.27
28.88
27.53
27.93
28.61
20.00
20.60
30.18
30.79
31.28
31.84
32.41%
s2.07
33.28
33.78
34.39
34 80
35.29
38 89
38.33
8.86
37.28
r.17
38.33
33.79
30.28
39.78
40.28
40.74
41.37
41.82
42.32
42.84
43. 41
43.91

8PUR
LEVEL
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YUCCA MOUNTAIN TEST B8ITE NV
ACRM DERIONATION AND BUABILITY

480708 668 TJ8
e80707 87 T1J8
080708 D 11 HN
630709 68 TJ3
as0710
asor11
080712
asor1s
680714
080718
esorte
asor17
asoris
080720
630110
aso111
030719
as0721
aso0722
080723
630724
aso0r28
080728
asorar
630728
asorae
830730
080731
680732
680733
080734
080735
680738
080737
Q80738
030739
630740
080741
050742
030743
080744
aso74s
Q80748
080747
asov4s

HEIGHT (m)

1030.12351
1019.265889
1018.705874
1013.25037
1016.874v8
1017.25800
1010.75137
1020.687312
1024.80237
1025.455884
1025.80351
1030.89017
1039.35854
1037.44789
1010.80062
1040.44060
1057.97108
1034.19271
1033.034819
1038.168237
1035.08109
1038.77160
1037.74200
1044.53388
1048.00228
1083.53471
1083.78023
1099.00488
1143.08802
173.60473
180.10424
161.28038
137.43708
1108.31028
1080.02815
1083.52087
10562.46919
1047.603681
1045.48128
1044.80034
1048.07747
1042.58847
1044.849R8
1057.48710
1080.63870
1078.00008
; - - .
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YUCCA MOUNTAIN TEST SITE NV

Esch of the tevel tiner 1istad balow hes bench marks common to the basa line L2841
end the Virst common mark Is consldered equlvalent to the slevation of the base line.
Therefors the differsnce is 0.00. Each subssquent common mark I3 the difference

‘of the elevation from the first common mark, minus the equivslent difference

,on the bese line, In millimeters, va e <oa . - .11
APRERS R % PR LY w93 00 e
DEBIONATION AND 8TABILITY DIST ; L28108/1 126108/2 12810&/3 L26108/4 126109/17
R T ] o LRY . S0 P
8 .18 RESET 5 0.00 fo.oo -0.00 0.00 0.00 0.00
140" »1.33 . 2.91 «0.33 -1.27 0.00 <1.80
1.7J8 - 1.98 ; 3.18 1.37 ~0.83 0.10 " -0.20
2 148 . 2.98 . 8.89 ,3.78 -0.88 .88 ~0.08
3 T8 .3 08 , Y. 44 L4 18 ~1.88 1.77 ~0.08
2 J0 .4.78 ,8.87 r.7 -1.38 0.80 . 0.21
4 TJ8 - ,8.82 L 8.97 10.80 «1.22 ‘0.94 t-0.07
5 TJ48 .0.97 ,8.80 . 9.80 -1.04 0.89 T.1.81%
T:148 .8.70 ,9.08 11.77 -0.80 1.387 =2.93
3 JD - 48.15 8.38 :7.28 0.10 2.61 -2.580
8:T7J8 .9.22 10.08 8.08 0.28 4.00 T +4.01
CRATER FLAT AZ WK 10.21 11.27 11.30 1.88 4.60 “ed. 9
8 748 11.28 10.12 11.18 . 1.22 2.81 ve4.42
0:TJ8 12.74 12.02 14.88 1.48 1.68 “.4.31
10 148 13.74 13.09 15.81 .47 3.40 ‘3,77
11 TJ8 14.08 1.7 12.89 ,0.41 "1.81 “.3.83
12 1J8 156.11 12.48 15.03 1.07 .30 ":8.73
13 1J8 18.22 12.48 18.80 2.97 2.10 -4.19
14 TJ8 16.01 12.97 18. 48 ,2.10 1.73 -4.87
18 148 17.32 14.21 20.08 .74 2.73 «4.20
18 1J8 17.78 14.81 23.31 4.82 3.50 *3.84
17 148 18,28 14.91 27.90 4.38 3.89 -4.13
18 148 18.88 156.73 31.28 4,38 8.03 -3.88
19 TJ8 10.39 18.10 33.71 4.41 8.01 8,17
20 TJ8 10.03 15.01 33.45 4.70 4.84 -8.18
21 148 20.64 16.40 34.80 4.53 8.91 6.18
22 148 21.18 13.41 37.684 3.88 5.85 7.1
23 148 21.17 15.87 41,03 4.12 8.48 ‘e8.51
24 148 22.32 16.42 41.74 4.00 7.07, -8.01
28 148 22.78 18.14 48.21 8.28 9.08 -7.08
20:7J8 23.29 18.28 40.48 8.11 9.80 “-8.89
27 148 23.687 17.01 45. 21 .07 10.08 T-8.44
28. 748 24,13 16.47, 48.83 8.30 10.37 -9.48
20 1J8 24.80 17.92 47.87, 4.82 11.08 -10.07
30 148 25.07 17.80, 47.94, 4.28 10.49 «10.¢)
31 TJ8 - 25.63 19.52 81.22, 3.y 11.47 11,78
32 148 25.96 20.78, 54. 43 4.22 12,868 11,87
33 1J8: 28.27- 20.80 54.32 4,01 13.22, -13.02
34: 748 26.88 21.04 54.80 3.08 13.72 -16.01%
38 148 27.53 20.904, 52.54° 1.88 13.7¢] -17.10]
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YUCCA MOUNTAIN TESBT BITE NV
DESIGNATION AND 8T1ABILITY DIRY L26108/1

38 1J8 27.93 21.32 8S8. 1.90 14, -17.68
37 148 26.51 21.14 57. 0 39 14. -17.39
a8 1J8 29.00 23.89 82. 0.82 18, ~18.79
30 1J8 20.80 24.35 88. -1.83 18. -17.04
40 TJ8 30.18 23.38 as. -1.37 18. -10.08
30.79 22.43 80. «2.04 . -20.82

31.28 21.658 81.88 3.3V *21.82

31.84 21.88 81.78 -2.32 «22.02

32.41 23.78 80.80 -2.07 ~22.84

32.87 24.31 80.78 -1.08 «22.01

33.28 23.72 80.92 -1.88 +23.21

33.78 22.79 58.75 -1.87 «24.15

34.30 23.27 50.73 «1.14 . -24.82

34,88 20.48 44.88 -1.44 -25.08

35.29 20.40 41.91 -1.18 -28.81

35.60 19.62 41,05 -1.68 . -27.82

38.33 18.77 41.77 -1.03 -27.88

36.88 20.28 43.68 -1.82 -27.94

37.28 20.208 41.72 “1.78 . +20.42

ar.rmr 19.81 41,18 +2.20 -20.78

38.33 10.08 42.82 -2.43 . -30.94

38.79 19.07 41.87 -2.089 -31.68

39.28 39.07 -2.48 -32.9)

30.78 15.03 37.87 -2.97 *33.71

40.28 38.92 +2.08 «34.77

40.74 14.89 36.18 -3.18 «36.81

41.37 14.84 «4.18 -37.88

-3.91 -37.40

14. 48 «3.08 «37.10

16.80 -4.23 -38.78

43. 41 18.83 -3.21 -38.32

17.28 -4.08 «35.31

«3.93 «34.71%

4,34 «37.07

+4.77 «37.03

0 4.02 -30.10

-4.02 -37.71

«-2.73 -38.082

-1.08 . -38.40

-1.33 . -36.07

0.32 -38.99

-0.20 . -35.86

0.48 -36.89

*35.28

«33.04

-31.74

-30.72

L25108/2 L2B%08/3 L2D10B/4 L2D108/VT
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YUCCA MOUNTAIN TEBT BITE NV
DEBIGNATION AND alABILITY DIBT

9 PDI 89.31
G 408 80.72
H 408 92.32

L2n108/1

L2vr08/72

L2H108/3

13.44
13.02
13.08

L20108/4

2.1
3.93
3.86

126109717

-51.88
-82.32
-60. 13

Py
R R




YUCCA MOUNTAIN TEST 8ITE NV

iines 1isted balow her Danch marks common to bssm llne L26411
and the first common matk is given & closure of 0.0 miltimetera. Esch of the remelning
common marks has an allowsble closure computad on the total sectlon distance
and the standsrd errors of the iines. The closure Is based on the difference
from the lsst common :nark on the ssme spur -level, minus the difference on

the base 1ine, and Is In millimatars, v . . i)

&% “e oo

Esch of the lavel

' P ’

3 y . < N ‘ .
. .o D oL2s10871, -L2B411 L25108/2¢ -L26411 - L2510873 -L2B411
T - - " : - L)
8ECY .} ALLOW 101 BECI® ALLOW 101 . BECT ALLOW
cLos st DIstT ; CLOS cLos -

0.00
2.68
1.27

o ’ BASEL INE o
DESIGNATION AND STABILITY DIST; . cLos’ cLos sL DIsT. CLOS.
0.00
1.33
1.08
2.908
3.96
4.78
-5.82
. 8.07
-8.70
"8.18
8.7J8 " 9.22
CRATER FLAT AZ MK 10.21
TJ8 11.28
12.74
13.74
14.08
18.11
18.22
18.01
17.32
17.75
18.28
18.86
19.30
19.93
20.54
21.18
21.17
22.32
22.78
23.29
23.67
24.13
24.00
28.07
25.83

.

PRI

P
.

RO st OMOBUAONUEU G Dt NNANOADONNSBRNON4OO

« v e
s s 8 8 b e @ 8 s s 0 .
. e

‘OOt NOO 000004000
e et el S PR ey

L
.

-n-.OnO&OOONNO-‘OOOO-&OOOO-‘aa-o““OOOO’“O”O

S - .
NBWD R NNV RAADUWORV RN P LW WRNORNNYALNRO.

ﬂﬂ“u.)oﬂhﬂ..ﬂﬂﬂ“ﬂA-NO_.G.N0.0N“dQﬁﬂ-°°°~

o v .

[

.

L]
BUNNNOULAGRARLRUUNQUAUNOARNAONLAAND L2 RBO

PP . .
OV NNNO kOO ANTOBIOD - w
PRI
.
RN
NS
RS
.
Ve o

[ ]
* ".1:<': A e

« s e o 8 o
R
RN

OBVUWAOANLEDNOOPONRNSDR NP OOONNABVWEPRRO

A DOONAOANNNANNABONN OO -

L]
9
10
1
12
13
14
18
18
1
18
19
20
21
22

« s 8 e % e e s e »
D PVOONO B NNNOOD LA DANNORODA0 L

e s e e e 8 e s e e

 RMOINS YOS ABRRLARDO“«BRUABROONABuINARWORWO,

. [)
. .
« s e o
.
" e s &
o o
..
.,
x
©
..

-3V - PPy YW erery .. FVRUY TE XY T VY VY VY VY VY ¥y 7
“ e s o e @ . M MR

.
« e o o o o »
o e 0 0,

« e o o o

DataD40D -k b vh ab ob b
o. [~ X --o--n:u»u..un..”u
00040002 00~4000000

B APOPRNO Y NCOMOVRaBRA0WLN
.
BLhDLLANABD PN ADOILRONRDLASBRLOMN

e s o % a0
* e o e 8 o

e o o8 o o

e e o 0 o v v 0
¢« .

. “““UD“.U“LU“M.D“UU..Ohﬁ.u&hcﬂ.ﬂ.hbb“ﬂo
ANNNNANNNNNRNDNNNNNNNG D UORUO WD ANUUNWLONGOD

O BOQ O b ot ot b b o o b wb wd O b ad N B PN NN

. .
80 0 18 KO I (o Lo 0o o8 L0
badadhadbadhadbadhads BRRPUUBBRT LRV ALRAAT L AL LLRO
-
bbb abeiy

‘x
2
2




e e m——

YUCCA MOUNTAIN TEST SITE NV

-L2h4t1
ALLOW
cLos

8ECT
cLoS

L26108/3

107

-L2b411
ALLOW
CcLO8

8ECT
cLos

L26108/2

T

10

L2641
ALLOW
cLos

126108171
8ECT
cLos

ot
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BASEL INE

DESIGNATION AND BTABILITY
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1992:53 Yuceca Mountain Leveliné
Progress Report

Dates: 11/25/92 to 11/27/92 (Week #01)

-=- 11/25/92

Accomplishments:

=> Provided training for the rodmen and recorder.

-> Ran a check line from BM S 16 RESET 1978 (NGS) to BM A 409
1983 (NGS) (distance run = 2.63 km). The difference of
elevation checked to within a millimeter of the published
NAVD 88 elevation difference between the two marks.

Problems:

-> None.

11/27/92

Accamplishments:

=) Leveled:
->BM S 16 RESET to BM 1 JD
->M1JD to BM1 TJS
->BM1TIS to BM 2 TJS
->M2TIS to BM 3 TJS

Problems:

-> None.

WEEKLY SUMMARY

Disiance leveled Distance leveled % Complete
(this week) {cumlative) {200 km total)

6.62 Jm 6.62 km 3%
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+ - +~-~1092-93 Yucca Mountain Leveling -~ -~ -~ .
Progress Report
i
Dates: 11/30/92 to 12/04/982 (Week #02) - - 7
woo b - 5 o S N .
-- 11/30/92 ot . v, 5
Accomplishments: .
‘ -=> Leveled:
. ->BM2TIS to BM1TJS . 1.03 km
: ->BM1TIS to BM1JD 0.65 km .
->»BM1JD to BM S 16 RESET 1.36 km :
Problems:
-> None. I
~ -- 12/01/92 ;
Accomplishments: 2
=> Leveled: .-
->BM3ITIS to BM2JD 0.85 kn
> 2JD to BM 4 TJS 1.06 km
->M4TIS to BM S TJIS 1.17 km
— ->MSTIS to M3 JD 1.22 km )
Problems:
) = =2 None. - .
't - 12/02/92
B . Accompl ishments: e
. : -> Leveled: -
e ~->BM4TIS to BM2JD 1.06 km P
- T ->BMM 2JD to BM3 TJS 0.81 km
© A ->BM3TIS to BM2TJS 1.01 km
. . -> Replaced a bent rod brace top.
: -> Replaced a brake pad on a rod brace.
~m -> Plumbed the rod level bubble on the "B" rod (SN 183161) .
Problems:
’-‘ "') NOne.
N — 12/03/92
- . -Accompl ishments:
':»‘.'r, . -) Leveled:
=>BM3JD to BM 6 TJS 1.08 km
fo -» M6 TJS to BM CRATER FlA 1.00 km
-> BM CRATER FLA to BM 8 TJS 1.07 km
Problems: ;
-> None. )
X -- 12/04/92 5
Accompl ishments:
-> Leveled: )
~> BM CRATER FLA to BM 6 TJS 0.99 km ,
? -> B 63JS to BM 3 JD 1.09 Jm :
A ->BM3JD to BM 5 TJS 1.19 km
S ~->BM5TJS to BM 4 TJS 1.15 km .
Problems: :
o -> Forced to stop leveling at about 1:30 PM due to wind, rain, s
e and snow. . . '
" ,/‘
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WEEKLY SUMMARY

Distance:leveled
(this week)

17.79 kn

Distance leveled
(cumalative)

24.41 km

% Complete
(200 Jm total)

12%
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[ -~ --1992~93 Yucca Mountain Leveling - - -~ -- SR : 5
; Progress Report NG
. " Dates: 12/07/92 to 12/11/92 (Week #03) - - .. _. if;;
: - 12/07/92 <. . Tl .
. 3 Accompl i shments: N
;3 -> Attempted to contact Lucky Johnson at the Field Operations N i
. Center (F.0.C.) in order to obtain a battery charger for the B
o radio that is used to contact the F.0.C. when performing B ‘5
\ tield operations on the Nevada Test Site. Apparently, she .
A did not show up today. The attempt to obtain the charger 7l
- was unsuccessiul. 44
o ' Problems: S ;G
: 3 -> Steady rain and drizzle all day. No sections were leveled. ) ‘
-- 12/08/92 - .-
Accoxplishments: i
~> Leveled:
) ~>BM8TIS to BM 9 TJIS 1.48 Jm .
- - ~->M9TIS to BM 11 TJS 1.32 km
: ~> BM 11 TIS to BM 12 TJS 1.06 km
- -> M 12 TS to BM 13 TJS 1.12 km
Problems:
-l -> None. kS
S -- 12/09/92 .
b Accamplishments: &
s -> Leveled: e ¥
=> B 12 TJS to BM 11 TJS 1.10 km A
->BM 11 TIS to BM 9 TJS 1.34 km g
! ->BM9TIS to BM 8 TJS 1.46 lmn LI
o Problems:
: -> None.
-- 12/10/92 .
—_ Accomplishments: .
- .=> Leveled: \ 3
) -> BM 8 TJS to BM CRATER FLA 1.09 km R
' => B 9TIS to BM 10 TJS 1.02 km
~->BMI0TIS to BM 9 TJS 1.01 km
Problems: .
~> Hone. N
£ X
- 12/11/92 . z
Accomplishments: * g
-> Leveled: i
> BM5TIS to BM 7 TJS 1.75 km e
S BMTTIS to BMS5TIS 1.73 km i
Problems: N
-> None. s

v»—“’:\
-
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Distance leveled - Distance leveled % Complete .

(this week) -{cumilative) (200 km total) ;
15.48 km 39.89 Jam 20% '
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- *;“1992-93 Yucca Mountain Leveling” = =
_ Progress Report

<

_Dates: 12/14/92 to 12/18/92 (Week #04) "=~

-- 12/14/92 JREER T
Accomplishments:
<> Leveled:
-> MM 27 TJS to HEM 14 TJS 0.64 km
=> 0il change on vehicle 1139700,
Problems:
~) Wind became too strong after the first section was leveled.

-~ 12715792
Acconplishments:
=> Leveled: .

> MM 14 TIS to BM 15 TJS 0.58 km

=) Reconned bench marks to the top of Yucca Mountain. All
were found.

Problems:

~> Wind became too strong after the first section was leveled.

— 12/16/92
Accomplistments:
~> Leveled:
-> BM 15 TJS to
-> B 16 TJS 1to
-> M 17T TJS to
-> B 18 TJs to
-> BM 19 TJS to

-> Tire repair.

Problems:

-> Flat tire on vehicle 1-139757. Handyman jacks in both
trucks did not work properly. Had to resort to the
"original equipment" scissors jack. Also, the wheel of
the flat tire was rusted to (or jammed onto) the brake
drun. Repeated hammering and profanity was required to
remove the wheel.

- 12717792

Accomplishments:

-> Leveled:
-> BM 20 TJS
-> B 21 TJS
-> B 21 TJS
-> B 20 TJS
-> BM 19 TJS

Problems:

-~> None.

-- 12/18/92
Accomplishments:
-> None.
Problems:
-> Wind was much too strong to level.
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% Complete
(200 km total)

46.81 km
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WEEKLY SUMMARY
Distance leveled
{(this week)
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1992-93"Yucc(.“omtain Level"ir;z} — - -
Progress Report

£ oLt

Dates:'12/21/92 to°12/25/92 (Week #05)- . ~

-— 12/21/92 e P et I
Accomplishments: 2
=) Leveled: % —
R => BM 18 TJS to BM 17 TJS 0.61 knm . : K
. <> BM 17 TJS to BM 16 TJS 0.54 knm
> M 16 TIS to B 15 TJS 0.43 km
-> B4 15 TIS to BM 14 TJS 0.54 kn
. -> BM 14 TIS to BM 13 TJS 0.59 Jm
Problems:

- Two sections (16 TJS to 15 TJS & 15 TJS to 14 TJS) were
rejected (did not agree with forward runnings).

-— 12/22/92

Accomplishments:

=> Leveled:
. > BM 16 TIS to BM 15 TS - 0.

-> BM 15 TJS to BM 14 TJS 0
Problems:
- -> Wind became too strong to level any further. -
- N -> Both sections were rejected {did not agree with forward
~ runnings). :

k- - 12/23/92
. Accomplishments:
= - ->» Tire repair.
Problems:
-> Flat tire on vehicle 1-139700. Both rear tires are badly
™ worn and in need of replacement. The rear tire that did not
get punctured has a slow leak
- Wind was much too strong to level.

5

- — 32/24/92 : .
» . Accoopl ishments: - e H
K i —y Office work. Four hours of work, four hours of holiday. : '
Problems:
None.

. — 12/25/92 T
B Accomplishments:
-> None. Eight hours of holiday.
Problems:
None.
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Distance leveled Distance leveled

(this week) ~ (cumlative)’

1.74 km 48.55 km

- % Complete
T ' (200 km total)

24%
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" 1992-93 Yucca Mountain Leveling =~ -
Progress Report

Y

" Dates: 12/28/92 1o 01/01/93 (Week ¥06)

¥

12/28/92
Accompl ishments:
~> Leveled:
> MM 13 TJS to BM 12 TJS
-> M 14 TJS to BM 15 TJS
-> MM 15 TJS to BM 16 TJS
Problems:

~> Wind became too strong to continue leveling.

12/29/92

Accompl ishments:

=> Travelled to Las Vegas and purchased two rear tires for
vehicle 1-139700.

Problems:

=> Heavy rain and strong winds prevented any !'eveling.

12/30/92
Accompl ishments:
~> Leveled:
-> B
-> Bd
-> M
-> B
Problems:
None.

12/31/92
Accoaplishments:
=> Leveled:
-> BM
-> BM
-> BM
=> BM
Problems:
None.

01/01/93
Accemplishments:
-=> None. Eight hours of holiday.
Problems:
None.
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{cumulative)
54.65 km

Distance leveled

¢

(this week)
6.10 Jm

Distance leveled.

WEEKLY SUMMARY
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: :‘ * Dates: 01/04/93 to 01/08/93 (Week:#07) . . .
St JEEE U B ; Y 3
— 01704793 e, oo .
Accampl ishments: - "
=> Leveled: .
S -> BM 25 2.1S to BM 24 TJS 0.44 km b -
R -> BM 24 TJS to BM 23 TJS 0.59 km
-> BM 23 TJS to BM 22 TJS 0.62 km T :
-> BM22TJS to BM 21 TJS 0.62 km ) 't
Problems:
None.
— 01/05/93
Accompl ishments:
~> Leveled:
-> B 30 TS to BM 31 TJS 0.57 km ‘
-> M 31 TJS to BV 32 TJS 0.35 kn " -
—_ -> BM 32 TJS to BM 33 TJC 0.32 km _
->B33TJS to BM 34 TJS 9.59 km \
.- Problems: oL
. None. -7
. T .. -— 01/06/93 I -
. . Accoomplishments: ’
- - -> Leveled:
. . -> BM 34 TJS to BM 35 TJS 0.68 km
-> BM 35 TJS to BM 36 TJS 0.41 km g
. Problems: 3
-> Ground wetness and a saturated level, czused by a continuous :
o and heavy snowfall, led to a curtailment of leveling o=
activities for the day. . 5
-~ 01/07/93 3
Accompl ishments: .
. -> Traveled to Mercury, NV and had badge dosimeters replaced. T
Problems: e
- -> Rain & drizzle prevented leveling activity. .
X -- 01/08/93 .
e Accamplishments: -
S ~> Leveled:
Sy ) -> BM 36 TIS to BM 37 TJS 0.59 km ;
-> BM 37 TJS to BM 38 TJS 0.49 km :
-> BM 38 T3S to BM 37 T3S 0.60 km y
Problems:
None.
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- 1992-83 Yucca Mountain Leveling_
Progress Report

- Dates: 01/11/93 to 01/15/93 (Week #08)

£ - M S s
E R V.

-- 01/11/93 . i
Accooplishments: ) - o
=) Leveled:

-> M 36 TJS to BM 35 TJS 0.40 km
-> M 35 TJS to BM 34 TJS 0.67 km
-> B34 TJS to HBM 33 TJS 0.69 km
-> M 33 TJS to BM 32 TJS 0.32 km

Problems:

None.
-— 01/12/93
Accompl ishments:

=-> Leveled:

-> BM 32 TJS to HBM 33 TJS 0.33 km
-> B 32 TJS to BM 31 TJS 0.33 km
->BM32TJS to BM 31 T3S 0.34 km
->BM31 TIJS to BM 30 TJS 0.58 km
-> BM 30 TJS to BM 29 TJS 0.50 km _
Problems:
None.
-- 01/13/93
Accamplishments:
None.
Problems:

-> Constant rain and drizzle prevented any leveling activities.

-~ 01/14/93
Accamplishments:
=> Travelled to Mercury, NV in order io update property passes
for the Nevada Test Site.
-> Re-processed the entire level line on the Compaq 286 which

) had been sent out to replace the 486 which will not boot up.
Problems:

-> Wet conditions prevented any leveling activities.

-- 01/15/93
Accomplishments:
=> Leveled:
-> BM 38 TJS to BM 39 TJS 0.64 km
Problems:
=> Rainy conditions prevented any further leveling activities.
Maybe they'll start callin’ this area the "Mojave Rain Forest”.
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) TTTTT 77T 1992-93 Yucea Mountain Leveling c v - C /
Progress Report
e L . Dates: bl}/lg_/S}ﬁm 01/22/93 (Week #09) "~~~ L }
-~ 01/18/93 - ; t
Accorplishments:
-> None. Eight hours of holiday.
Problems: o _g
None. ¥
-- 01/19/93 : 33
Accompl ishments: \ R
-> Leveled: . - E
S -> BM 39 TJS to BM 38 TJS 0.51 km s
- S Problems: E
=> Foot screw on the level came loose. Completed the section, -
and luckily, it closed. s

-> The top of Yucca Mountain is very wet and muddy. The rodmen

had to set their plates on flat racks in order to stabilize . ‘;{
' - the rods. . ES
- -- 01/20/93 ‘ s
e Accooplishments:
- . : =2 Leveled: ! g £
R ~- -> BM 38 TJS to BM 37 TJS 0.52 km N ;)
: -> BM 31 TJS to BM 32 TJS 0.33 km . -3
SR -> BM 29 TIS to BM 28 TJS 0.47 lm
. . Problems: ;
- JEN HNone.
: -~ 01/21/93 o
e Accompl ishments: -
-> Leveled:
-> B39 TIS to BM 40 TJS 0.66 km
=> Benchmark reconn. to as far as BM DA HN near the Field
- Operations Center. All BM's were recovered. i
, Problems: - - B
None. ' i
-- 01/22/93 ; ;
Accoaplishments:
-> Leveled: !
-> BM 28 TJS to BM 27 TJS 0.47 km )
-> BM 27 TJS to BM 26 TJS 0.38 km
->BM 26 TIS to BM 25 TJS 0.54 km )
Problems: !
None. b &
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Distance ‘leveled
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69.20 km
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H ~

01/25/93 TR e

Accooplishments:

=) Leveled:
<> BM 44 TJS to BM MILE 0.40
-> B MILE to BM 45 TJS 0.51
-> BM 45 TJS to BM 46 TJS 0.63

Problems:

None.

01/26/93

Accoaplishments:

=> Leveled:
-> BM 46 TJS to BM 47 TJS 0.5
=> BM 45 TJS to BM MILE 0.51
-> BM 44 TJS to BM 43 TJS 0.46
-> BM 43 TJS to BM 42 TJS 0.58

Problems:

None.

01/27/93

Accorplishments:

-> Leveled:
=> B 42 TJS to BM 41 TJS 0.58

-> BM 41 TJS to BM 1 BIS N 0.48

->BM 1 BISHN to BM 40 TJS 0.64

-> B4 40 TJS to BM 39 TJS 0.66

-> B 40 TJS to BM 1 BIS HN 0.65

->BM1BISHN to BM 41 TJS 0.48
Problems:

None.
01/28/93
Accomplishments:
-> Leveled:
-> BM 40 TJS to BM 1 BIS HN 0.65
=> BM 41 TJS to BM 42 TJS 0.58
-> BM 42 TJS to BM 43 TJS 0.59
> BM 43 TJS to BM 44 TJS 0.48
-> BM MILE to BM 44 TJS 0.40
Problems:
None.
01/29/93
Accooplishments:

-> Leveled:

-> BM 46 TJS to BM 45 TJS 0.70
- BM 47 TIS to BM 48 TJS 0.46
-> BM 48 TJS to BM 49 TJS 0.41
Problems:
None. -
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WEEKLY SUMMARY :

Distance leveled - Distance leveled % Coaoplete ‘
(this week) - {cumualative) {200 Jm total) .
10.71 km

79.91 km -40%




FRAZI g.::‘ fod it ey?}f;# ST
K T “1992-93 Yucca Mountain Leveling ™~ -
o Progress Report
’ " 'Dates: 02/01/93 to 02/05/53 ‘(Week #11)+:: * : “u¥
-- 02/01/93 R Tonl
Accomplishments:
=> Leveled:
. -> M 49 TJS to BM 50 TJsS 0.64 km *
i -> MM 50 TIS to BM 51 TJS 0.56 kn
: ->BM 50 TJS to BM 49 TJS 0.65 km
. Problems:
None.
i | -- 02/02/93
Accompl ishments:
=> Leveled:
-> Bl 49 TJS to BM 48 TJS 0.44 km
-> BM 48 TJS to BM 47 TJS 0.44 Jm
- -> BM 47 TJS to BM 46 TJS N0.48 km
-, -> BM 48 TJS to Bd 47 TJS 0.43 km
Problems:
: - None. —
i
b -- 02/03/93
I Accompl ishments:
i ~-> Leveled:
: ~> BM 47 TJS to BM 48 TJS 0.46 lm
} ->BM 51 TIS to BM 52 TJS 0.45 lm
-> M52 TJS to BM 53 TJS 0.53 km
- -> M 53 TJS to BM 54 TJS 0.57 km
! -> BM 54 TJS to BM 55 TJS 0.48 kn
e Problems: .
None.
-- 02/04/93
- Accoomplishments:
=> Leveled:
-> BM 54 TJS to BM 33 TJS 0.57 km
-> BM 53 TJS to BM 52 TJS 0.50 ¥m
-> M 52 TJS to BM 51 TJS 0.43 km
-> BM 51 TJS to BM 50 TJS 0.54 km
Problems:
None.
-- 02/05/93
Accomplishments:
=> Leveled:
->BM 55 TJS to BM 58 TJS 0.53 km
-> BM 56 TJS to DM 57 TJS 0.48 kn
-> BM 5T TJS to BM 58 TJS 0.54 km
-> M 58 TJS to BM 59 TJS 0.51 km
-> MM 59 TJS to BM 60 TJS 0.63 km
-> BM 60 TJS to BM 61 TJS 0.46 km
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WEEXLY SUMMARY .

Distance leveled Distance leveled - % Cooplete
(this week) (cumulative) (200 km total)

10.43 km 90.34 lm 45%
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1992-93 Yucca Mountain Levelim
Progress Report v

EPEN
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-- 02/08/93 ..

Accoopl ishments:

-> Travelled to Las Vegas
1-139700.
replaced on vehicle I-139757. ... ..

S —

R,

Problems:
None.

02/08/93

Dates: oé/oslss to 02/12/93 (week #12)

& had the clutch rebuxlit on vehicle
Also had an oil change, lube Job. & a belt

Accoapl ishments: -,

None.

- Problems:
=> Rained all day

02/09/93

™~

Accomplishments:

None.
Problems:

~> Rainy & wet.

02/10/93

Accompl ishments:
-> Leveled:

Problems:
None.

02/11/93

BEZRZYF
BEEERE

Acconpl ishments:
~> Leveled:

Problems:
None.

PITEBE
BEEEER
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— 02/12/93
Accooplishments:
=-> Leveled:

PRI A v, -0 £X. S SLEN AN
e A R AL Eoot B LTV
X G-RUMR ST o S

-> BM 67 TJS to BM D 11 HN 0.36 Jm
->BM 67 TJS to BEM 66 TJS 1.30 km
-> B4 66 TJS to BM 65 TJS 0.52 km
-> M 65 TIJS to BM 64 TJS 0.51 km
->BM 64 TJS to BM 63 TJS 0.57 km
; Problems:
j ' Nonei-’ :
WEEKLY SUMMARY
Distance leveled Distance leveled %3 Camplete
{this week) {cumlative) (200 km total)
10.31 km 100.65 lm 50%
¢ SR
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1992-93 Yucca Mountain Leveling
_ Progress Report o .

> -
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Dates;’02/15/93 t6 02/19/93 (Week #13) -

O e

02/15/93
Accomplishments:

None. Eight hours of holiday leave (President’'s Day).
Problems: .

None.
02/16/93
Accamplishments:
=> Leveled:
->BM 63 TJS to BM 62 TJS 0.53 knm
-> BM 62 TJS to BM 61 TJS 0.51 km
-> BM 61 TJS to BM 60 TJS 0.46 km
-> MM D11 N to BM 68 TJS 0.78 km
->BM 68 TJS to BMD 10 HN 0.91 km
->BMD 10 HN to BM 69 TJS 0.55 km
Problems:
None.
02/17/93
Accoopl ishments:
=> Leveled:
> BM69TIJS to M D 9 HN 0.62 Jm
->BMD9HN to BM 70 TJS 0.64 lm
->MT0TIS to BMD 8 HN 0.56 ko
->BMDSHN to BMDT7THN 0.71 km
->BMDTHN to BMD &6 HN 0.92 ¥m
Problems:
None.
02/18/93
Accoapl ishments:
~> Leveled:
~->BMD6HN to BM 71 TJS 0.66 km
->BMDG6HN to BMDTHN 0.93 k
~->BMDTHN to WM D8 HN 0.73 km
->BMDS8HN to BM 70 TJS 0.55 km
->BMT0TJS to BM D 9 HN 0.66 km
Problems:
-> Rainy conditions stopped leveling activity in the early
afternoon.
02/19/93
Accomplishments:

-> Travelled to the Fieid Operations Center and met with a
Mr. Dick Lacamera of USGS/WRD Las Vegas. Showed him
the locations of scame of our BM's that he was interested
in.

Problems:

-> Rainy, wet weather prevented any leveling activity.
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10.72 Jm

Distance leveled
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111.34 km
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(200 knm total)
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1992-93 Yucca Mountain Level im-
Progress Report

N o7

Dates. 02/22/93 to 02/26/93 (Week #14) '

. ~ ol

-- 02/22/93
Accomplishments:
=> Leveled:

->BMD9HN to EM 69 TJS
->BM B9 TIS to BMD 10 HN
->BMD10 HN to BM 68 TJS
-> BM 68 TJS to BM D 11 WN
->BM D11 HN to BM 67 TJS
Problems:
None.

02/23/93
Accomplishments:
None.
Problems:
-> Rainy, wet weather prevented any leveling activiiy.

02/24/93

Accomplishments:

=> Leveled:
-> B
-> BM
-> B
-> Bv
-> B
-> BM

BEEEEY
D;‘JUU‘:‘,U
EEREL
SEEEDE

Problems:
None.

02/25/93
Accomplishments:
-> Leveled:

- -> B
-> BM
-> BA
-> BM
Problems:

None.

02/26/93

Accomplishments:

-> Office work.

Problems:

-> Rainy, wet weather prevented any leveling activity.
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1992-—93 Yucca Mountain cheline'
Progress Report

. - LFe- . ;~"' i - - .

- ! Dates: 03/01/93 to 03/04/83 (Week- 315)'
-~ 03/01/93
Accomplishments:
=> Leveled:
-> M 73 TJS to BM P 333 1.54
-> M P 333 to BM 69 TJS 1.53
> MD4HN to BM 74 TJS 0.59
~> M 74 TJS to BM D3I HN 0.56
Problems:
None.
- 03/02/93
Accomplishments:
~> Leveled:
->BMD3HN to BM 75 TJS 0.61
S BMT5TIS to BMD2HN 0.75
->B{D2HN to BM 76 1JS 0.55
> M T6TIS to BMD 1N 0.64
->BMD1HN to BM 77 TJS 0.59
. -> BM 77T TS to BM DA HN 0.59
Problems:
.- None.
-- 03/03/93
Accomplishments:
-3 Leveled:
-> M DAHBN to BV 78 TJS 0.98
‘ ->BMDAHN to BJ 77 TJS 0.61
- > MM T7TTIS to BMD1HN 0.60
) ->BMDI1HN to BMT6 TJS 0.68
~>BM 76 TIS to BM D 2 BN 0.57
->MD2Z2ZHN to BMT5 TJS 0.78
Problems:
None.
- 03/04/93
Accooplishments:
-> Leveled:
> B 75 TJS to BM D3 HN 0.58
->BMD3IHN to BM T4 TJS 0.58
~->BM T4 TJS to BM D 4 HN 0.59
->BM D4 HN to BM 73 TJS 0.83
Problems:

None.
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14.75 km

Distance leveled
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1993-83 Yucca Mountain Leveling - -
—— Progress Report T TN

s

. ¢ pates: 03/08/93 to 03/12/83 (Week #16) |~

- - o
> w el A

-- 03/08/93
Accompl ishments:
-> Did recon of bench marks up to BM 5 PDI. All bench marks
were recovered. .

Problems:
-> Level #460896 would not pass a collimation check. Returned

to Beatty, and sent the level to the NGS calibration people.

-- 037/09/93
Accompl ishments:?
-> Leveled:

> BM 78 TIS to BM 79 TJS 1.01 km
-> B 79 TJS to BM 24 A KN 1.18 km
-> BM 24 A HN to BM 80 TJS 0.73 kn
-> BM 80 TJS to BM 23 AHN 0.75 km

Problems:
None.

— 03/10/93
Accompl i shments:

- => Leveled: -
-> EM 78 TJS to BM DA HN o

0.9
-> BM 23 A BN to BM 81 TJS. 0.4
-> BM 81 TJS to BM 22 AN 0.5
-> BM 22 AHN to BM 82 TJS 0.7

Problems:
None. .

- 03/11/93
Accompl ishments:
) -> Leveled: ;
-> BM 82 TJS to BM 21 A HN 0.74 km
- -> BM 21 A HN to BM 83 TJS 0.95 km

Problems:
-> After two sections were leveled, the wind became too strong

to continue.

-~ 03/12/93
Acconplishments:
None.

Problems:
-) Strong winds prevented any leveling activity.
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Progress Report
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-~ 03/15/93
Accompl ishments:
~> Leveled:

-> BM 83 TJS to BM 20 A HN
-> BM 20 A HN to BM 84 TJS
-> BM 20 A HN to EM 83 TJS
-> BM 83 TJS to BM 21 A HN
-> BM 21 AHN to BM 82 TJS

Problems:
None.

-- 03/16/93
Accomplishments:
=) Leveled:
-> BM 82 TJS to BM 22 A HN
- -> BM 22 A HN to BM 81 TJ3
~> BM 81 TJS to BM 23 A HM
=> Bd 23 AHN to BM 80 TJS
. => BM 80 TIS to BEM 24 A HN
Problems:
None.

-— 03/17/93
Accarplishments:

-> Leveleds
.. ~> BM 24 AHV to BM 79 TJS
> M 79 TJS to BM T8 TJIS
™ => BM 81 TJS to BM 22 A HN
Problems:

to continue.

-- 03/18/93

Ncne.

Accomplishments:
: -> Leveled:
-> MM 84 TJS to BM 19 A HN
P -> M 19 AHN to BM 85 TJS
- -> BM 85 TJS to BM 18 A HN
K -> M 18 AHN to BM 86 TJS
'»: -> BM 86 TJS to BM 1T A KN
- -> BM 17 A HN to BM 87 TJS
"11.; Problems:

— 03/18/93
Accoapl ishments:
=> Office work.
Problems:?

None.

ain Leveyl ing-m

. <" _Dates: 03/15/93 to 03/19/93 (Week

Y2

-> After three sections were leveled, the wind became too strong

un .. L
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(200 kn total)

{cumlative).
158.66 km
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Distance leveled

13.56 km

Distance leveled
(this week)




. " ge- - . .
Y v P 2. M9 <7 Y1) B

e 24)(.,:}@3 .r,,,,,dh“ g ; ""\"? N 3 ."-"‘ Lh.¢%
DO A for ~ e . P

= ~ P e - ase - T e as = ] A

1992—93 Yucea Mountain Level inc
Progress Report

L

4 . r =
LR *
‘ 5

Dates: 03/22/93 to 03/26/93 (Week #18)

¢ . s g
- "

03/22/93
Accomplishments:
=> Leveled:

-> B 87T TIS to BM 16 A HN 0.43
-> BM 16 AN to BM 1 PDI 0.71
-> M1 PDI to BM 2 PDI 0.83
-> MM 2PDI to BM 3 PDI 0.98
> 3PDlI to BM 15 A HN 0.58

Problems:

None.

03/23/93

Accompl ishments:

-> Leveled:
-> B 15 AHN to BM 14 A HN 0.87
> B15 AN to BM3 Il 0.58
-> M 3PDI to BM 2 PDI 1.00

Problems:

-> The wind became too l?risk to continue.

03/24/93
Accooplishments:
None.
Problems:
-> Strong winds prevented any leveling activity.

03/25/93

Accomplishments:

-> Leveled:
->mM2PDlI to BM 1 PD! 0.8
->B1PDl to BM 16 A HN 0.7
-> BM 16 AN to BM 87 TJS 0.4
->BM 87T TJS to BM 17 A HN 0.7
-> BM 1T AHN to BM 86 TJS 0.5

Problems:

None.

03/26/93
Accomplishments:
None.
Problems:
-> Rainy weather prevented any leveling activity.
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I : Dates: 03/29/83 to 04/02/93 (Week #19). -
-- 03/29/93 :
Acconpl jshments: ’
=> Leveled: B
. -> BM 86 TIS to BM 18 LN 0.46 m -
. . -> BM 18 AHN to BM B85 TJS 0.64 Im
; ~> M 85TJS to BM 19 A KN 0.78 km
-> M1 AHN to BM 84 TJS 0.37 km
> MM 84 TJS to BM 20 A HN 0.70 km '
Problems:
None. ' &
-- 03/30/93 .
Accoopl ishments: -
~> Leveled:
->BAM14 AN to BM 13 AHKN 0.85 km -
: > EM13 AN to BM 12 A HN 1.15 km -
=>BM 12 AHKN to BM 11 A HN 1.27T km oo
->BM11 AHN to BM 4 PDI] 0.77 km :
_ ~-> M 4 PDI to BEM 10 A HN 0.75 km
. Problems: '
- n- None.
B -- 03/31/93
& Accomplishments:
P -> Jeveled: |
C ->BM10 AHN to BM 9 AN 0.70 km ?
: ->BM9AHN toc BM B AHMN 0.91 km :
- . > MBAH to M7 AHN 1.03 km :
: ->BMTAHR to BM5 PD] 0.86 km T
->BMTAHN to BEM 8 A HN 1.02 km -
Problems: A
None. ! '
-~ 04/01/93 ¢
Accompl ishments: :
None.
Problems:

-> Strong winds prevented any leveling activity.

-- 04/02/93 .
Accompl ishments:
None.
Problems:
-> Strong winds prevented any leveling activity.
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Dates: 04/05/93 t0.04/09/93 (Week #20) °

.
,- - 1
* R

-- 04/05/93
Accompl ishments:
None:
Problems:
-> Strong winds prevented any leveling activity.

-- 04/06/93

Accomplishments:
~> Leveled:
> BMB8AH to BM9 AHN 0.93 km
->BM9I9AHIN to BM 10 AMN 0.70 km
-> M 10 AN to BM 4 PDI 0.75 km
->BM4PD tc BM11 AHN 0.73 km
> BM11 AHN to BM 12 A KN 1.27 km
Problems:
) None.
— 04/07/93
Accompl ishments: -
|- None.
] Problems:
- -> Two of the field assistants had dental appointments.
- 04/08/93
Accoopl ishments:
-> Leveled:
> B{12AHN to BM 13 ANN 1.15 km
-> B 13 AHN to BM 14 A HN 0.84 km
: => M 14 AHN to BM 15 AHN 0.86 km
Problems:

- Had trouble getting through the locked gate that allows
access to four of the bench marks. The guard that was
_supposed to unlock it never showed up.

-- 04/09/93

Accomplishrents:
None.

Problems:

-> Again, the guard did not show up at the locked gate at the
agreed upon time. Two hours were wasted watching a
locked gate. When he did show, the wind had picked up again,
and leveling activity was stopped in the middle of the first
section. 1 would strongly suggest that one of the conditions
that DOE sliould meet when they hire us to do this job is to
give us a key to that gate.
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-- 04/12/93
Accomplishments:
=> Leveled:
-> M 5 PDI
-> BM 6 PDI
-> M 7 PDI
-> BM 8 PDI
Problems:
None.

— 04/13/93
Accooplishments:
<> Leveled:
-> BM 8 PD1
-> BM 7 PDI
-> M 6 PDI
-> BM 9 PD1
Problems:
None.

-- 04/14/93

Accoopl ishments:

-> Leveled:
-> MM 9 PD]
-> BM 5 PDI
-> BM G 408
-> BM H 408

- - Problems:
None.

— 04/15/93
Accurplishments:
-> Leveled:
-> BM G 408
Problems:
None.
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Distance leveled Distance leveled % Complete
(this week) (cumlative) (200 km total)

15.33 km 202.70 km 99%




