
ORMATION(O

USCS-OFIL-91-367 "IUSGS-OFR-91-367

UNITED STATES DEPARTMENT OF THE f\TERIOR 
GEOLOGICAL SURVEY

SEISMICITY AND FOCAL MECHANISMS FOR THE. SOUTHERN GREAT BASIN 
OF NEVADA AND CALIFORNIA IN 1990

by

S. C. Harmsen

C0

Open-File Report 91-367

Mf -

Prepared In cooperation wlth tbc 
Nevada Operations Office 

U.S. Department of Energy 
(Intermency Agreement D--AM08-78ET44802)

This report is preliminary and has not ben r-.viewed for conformity with U.S. Geological Survey

cditoial etnd drds &.-d stratigrephic nomenclature. Corrmpany names are for descriptive purposes 

only and do itot constitute endorsement by the U.S. Gtological Survey.

Denver, Colorado 
1991

�j.

9405030229 940411 
"PDR WASTE i 

- WM-i 11 _ __-I_, , n

I

i

0

C7ý

- -- I MF

.1

1 C3



-"-I 4• " 1 ;' .*'.'' 

USS-O1FR-91-367 .USGS-OFR-91-367 

UNITED STATES DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 

Denver, Colorado

SEISMICITY AND FOCAL MECHANISMS FOR THE SOUTHERN GREAT BASIN 
OF NEVADA AND CALIFORNIA IN 1990 

Stephen C. Harmnsen

m 

fl,

Open-File Report 
91-367

4.

C
CD



a-. �- -a. '� at .� - ____________

f I

-_ Copies of this Open-File Report 

may be. -,,hi frpou e ...  
. o 

Books 'and Open-File Reporta Section 

.. Branch "of Distribution , ... :-" 

U.S. Geologicil Survey ....  

+ +-- ,Box 25425; Federal 'Center .

. .Denver, Colorado '80225. .  

PREPAYMEN 
IS RE ... IED 

S.. .... . PREPAYMENT IS REQUIRED . •- ,,

Price information will be published 

C . .in the mcorihy listingT 

ftNew Publications of the Geolojical Survey 

1" .. . . . . . . . . . , •' • ': o . .  

"FOR 'ADbITIONAL ORDERING INFORMATION,:., 

.. . .*. CALL: Commercial: (303),236-5456 - .  

*. -+ + .a - " + FTS: -776-5456. ., 

-. .. . .. ... .... ... .. , a-+ . - + 

+ + ++ + j +, +. c. , .. +, . ++ ,,• " 

-.. . . .. 
. + ,

�j;.J

K 1,.

C'1

'K
A

'a'-

I

I



,41 

"CONTENTS 

-. . Page 

Abstract ----------------------------------.------------------------------ I 
Introduction --------------------- I 
Acknowledgements --------------------------------------------------------- 1 
Calibrations of instruments ------------------------------------------- 3 
Overview of seismicity in the SGB for 1990 ------------------------------- 3 
Notable southern NTS seismicity, 1990 ------------------------------------ 7 
Silent Canyon, northwest NTS, seismicity, in 1990 ------------------------ 11 
Death Valley and vicinity seismicity in 1990 ----------------------------- 11 
Northwestern SGB seismicity, 1990 ---------------------------------------- 15 
Sarcobatus Flat, Oasis Valley,.and caldera seismicity, 1990 -------------- 15 
Yucca Mountain seismicity, 1990------------ I ------------------------------ 19 
b-values --------------------------- 7 ---------- 7 -------------------------- 19 
Some coments on regional stresses and SGBSN focal mechanisms ------------ 22 
Summary and conclusions - -- - -- -- 27 

Referncescite------------ ----------------------------------------- 2 References cited --------- I-,28 

Appendix A. SGB earthquake locations for the year 1990, and quadrangle 
names -------------------.---------- 3---------------------------------- 30 SAppendix 

B. Chemical explosion locations fo- the year 1990 --------------- 59 
Appendix C. Nuclear device tests and low-frequency shallow 

N seismicity in the NTS, 1990 -------------------------------------------- 71 
Appendix D. Earthquake focal mechanisms for 1990 ------------------------ 77 

Co Appendix E. Station codes, locations, and instrumentation --------------- 96 

C: Appendix F. Input parameters to HYPO71 ---------------------------------- 101 

FIGURES 
S~Page 

Figure 1.--SGBSN station locations and physiographic features of the P 

southern Great Basin -------------------------------------- 2 
2.--Seismicity in the southern Great Basin, 1990 ---------------- 4 

o 3.--Scattergrams of standard error of depth versus nearest 
station.distance and'versus azimuthal gap ----------------- 6 

4.--Seismicity and focal mechanism' in vicinity of Cane Spring 
fault, southern NTS, in 1990 ------------------------------ 8 

5.--Epicentral scatter and RHS travel time residual graphs 
for three Cane Spring hypocenters of January, 1990 --------- 9 

6.--Seismicity in the vicinity of Cane Spring fault, southern 
NTS, 1978 through 1990 ------------------------------------ 10 

7.--Seismicity in vicinity of Silent Canyon caldera during 
1990 ------------------------------------------------------ 12 

8.--Eaithquakei.in vicinity, of, Death Valley,.0California, (a) 
in 1990, and (b) in 1978-1989------------------------------ 14 

9.--Seismicity in the northwestern SGB during 1990 -------------- 16 

1O.--Seismicity in the. northwestern SGB, 1978 through 1989 -------- 17 

ll.--Focal mechanisms in eastern Sarcobatus Flat and western 
NTS for 1990 --------------------------------------------- 18 

12.--Seismicity in eastern Sarcobatus Flat and western NTS, 
1978 through 1990 ----------------------------------------- 20 

13.--Seismicity in vicinity of Yucca Mountain, 1990 -------------- 21 

14.--Individual and average P and T axes for 1990 focal 
mechanisms ------------------------------------------------ 25 

iii

i 'Ii ,



Page 

Figure •5.*.ýIntersected'P-quadrants'and intersected T quadrants for 
1990 focal mechanisms--- -------- --------------------------- 26 

AI-A4. Quadrangle names in: 
Al.--northeast quarter of the southern Great Basin -------- 31 

A2.--southeait quarter-of the southein Great Bain ---------- 32 

-A3.--northwest quarter of, the southern Great Basin---7-77-- 33 

"A4..-southwest quarter-of the'southern Great.Basin----. -34 34 

EBl.--Epicenters for detected chemical .explosions in the . -

-- - southern-Great Basinjfor 1990 ------------- ---- 7......----- 60 

Ce.--Epicenters for announced NTS nuclear~device tests and'some 7 

preliminary induced earthquake epicenters- ------------ 72 
C2.--Seismograms from'four'SGBSN stations for'an aftershock of X 

-the test Tenabo -------- --------- -------- 73 

Dl-D17' Focal mechanism for: - I 

.Dl:--Skull ntn.;(Cane Spring, Nevada quadrangle) - .• 

"earthquake ,1990-01-26 .. ' 79 

-. ,- S D2.--Scrugham Peak, northern NTS, earthquake-1990702"157-- 80 

" D3.--Scrugham Peak, northern NTS, :earthquake 1990-02-27-"!,- 81 

, -- D4.--BonnieClaire SE,.Nevada, earthquake 1990O04-21-';- 82 

C). DS.--Bonnie Claire SE, Nevada, -artbquake 1990-05-13------- 83 

"D6.--Springdale, Nevada, earthquake 1990-06-04----.------- 84 

D7.--Oasis Valley, NeVada (Black Mountain SW quadrangle) 

earthquake 1990-06-25 -------------------------- --- 85 

S.. .... D8.--Jackass Flats, NTS, earthquake 1990-07-22--7 --------- 86 

0 Dg9.--Tucki Mtn.'(Stovepipe'Wells,"Calif.' q6adrangle) - 8 
earthquake 1990-07-25 . .. 87.  

"DIO.--Springdale; Nevada, earthquake'1990-08-02 ------------- 88 

""DII.--Springdale, Nevada,-earthquake-1990-08-03 ------------ 89 -L 

- 2 D12.--Stonewall Pass, Nevada, earthquake'1990- 0 8 -21 --------- 90 

D13.--Springdale, Nevada, earthquake 1990-09-05:-7----- . 91 

D14.--Springdale, Nevada, earthquake'1990-09
6 - - - - - - - - - - -- -  92 

* - D15.--Springdale,-Nevada,fearthquake 199 0 -10- 2 9 - --- -- -- -- -. 93 
- earthquake 1990-11-01- --------- - ------ 94 

C -. , -D17.--Gold Point, Nevada, earthquake 1990-12-13 -------------- 95 

l :l.--The two P and S velocity models uscd for preliminary 
_ hypocenter determination in the SGB --------------- ....-- 103 

TABLES-.. 

- -,,: - .. -Page 

,"Table-l.ý-Selected statistical properties of SGBSN catalog for 19906------ 5 

2.--Focal mechanism parameters-for SGB earthquakes of 1990---- 7--- 24 

Cl.--Announced-NTS nuclear device test hypocenter parameters for 
1990 -.. .7 .......... -7- --- -- 71-- 

El.-7Seismographicsystems in use in SGBSN in'1990 ------------- 96

iv



/

1

I!

Selsmicity and Focal Mechanisms for the Southern Great Basin 
of Nevada and California In 1990 

Abstract

For the calendar year 1990, the Southern Great Basin seismic network (SGBSN) recorded 
about 1050 earthquakes in the SGB, as, compared to 1190 in 1989. Local magnitudes, ML, 
ranged from 0.0 for various earthquakes' to 3.2 for an earthquake on April 3,1990 5:47:58 UTC, 
37.368* North, 117.3580 West, Mud Lake, Nevada quadrangle. 95%'of those earthquakes have 
the property, M1, <'2.4. Within a 10 kin radius of the'center of Yucca Mountain, the site of 
a potential national, high leel nuclcar'waste repository- one earthquake with ML = 0 6 was 
recorded at !.f-.Mile Wash.- Thi estimated depth of focus or this earthquake is 3.8 km below 
sea level. Other, smaller events'may have also occurred in the inmmediate vicinity of Yucca 
Mountain, but .,uuld have been below the detection threshold (MŽ." F 0.0 at Yucca Mountain).  
Focal mechanisms are computed for, seventeen earthquakes in the Neiada 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 nt Stonewall Flat, Nevada, and re.erse slip is observed for a 
hypocenter at Tucki Mounitain, California. The average direction of the focal mechanism P-axes 
is North 470 East, with nearly h6rizontal inclination; and the average direction of the T-axes is 

-North 420. West, with nearly horii6ntif inclination, c)nsistent with a regional tectonic model of 
active northwest extension during the Hlolocene epochb.  

Cý ... Introduction,, 

The SGBiSN has operated continuously since AuIgust, 1978. with-the current complement of 
C 54 stations in place by mid-1981. Hlorizontalkcomponent'seismographs 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 Cr"Y arid EPM, respectively.  

10 The primary purpose of the network is to investigate the seismotectonic environment in 
the viciniti -f Yucca Mountain, Nevada, the potential site of a high-level, national nuclear waste 
repository. Also", the network provides information on'seismically active regions within about 160 

o km radial distance of Yucca Mountain. Seismic signals from the network are continuously teleme
tered to the USGS data processing center in Golden, Colorado--wherce preliminary hypocenter 

-determination is performed, along with research on focal mechanisms and faulting, on fluid
C" 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 Dc

partment of Energy, which provides Quality Assurance guidelines for the collection, analysis, 
interpretation,'and reporting of data. The seismic network, data are collected as permanent 
records to support site ch•aracte'rization. Because seismicity data in the SGB come from sources 
and crustal paths that 'are, at best,'i ppioximately known', the hjiiocenters and analyses that are 
presented in open-file format are necessarily prelim'inary. Any 'final" report of seismicity in the 
SGB should integrate information' from all relevant sources, whereas the open-file reports of SG B 
seismicity periodically published by the U.S.G.S., such as this one, are less comprehensive. All 
hypocenters and focal mechanisms discussed In this report are preliminary.  

Acknowledgments 

Maintenance and periodic calibration of seimic stations and related field equipment is per
formed by D. E. Overturf of the U. S. Geological Survey, and by contract technicians. Preliminary
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seismic event catagorizations, phase arrival time determinations, and hypocenter determinations 
were performed by Miles Weida and Joel Duggar, also of the U. S. Geological Survey.  

Helpful reviews of this report were provided by Joan Gonberg and Margaret Hopper of the 
U.S. Geological Survey, Branch of Gcologic Risk Assessment.  

- - Calibrations of Instruments 
All seismographic systems in the SGBSN are periodically calibrated as specified in the Qual.  

ity Assurance document, YMP-USGS'Seismic Procedure 1i. Seismimneters are visited and cal
ibrated every six months, or as needed.' Cailibration res'hlts are deimed acceptable when the 
amplitude response of a seismographic system lies within a ±30'; range of a nominal response, 
in the frequency band 2 < f _< 10 lIz. In actual field calibraticars, systems are tested in the 
frequency band 0.1 < f < 20 lIz. In these calibrations, the S13 systems generally; display an 
amplitude response within 10% of the nominal level at all measured frequencies, while the LIC 
systems display responses within 25% of their nominal levels, for frequencies I < f _< 10 lIz.  
For f < 2 Hlz, the true system magniifications are rarely required, because wavelet periods corre
sponding to peak-amplitude S-waves observed on seismograms of lo-al SGB earthquakes, which 
are scaled to obtain ML estimates, are almost always < 0.5 seconds.  

Overview of Selsmilclty hii the SGD for 1990 
Epicenters for all earthquakes occurring during the calendar year 1990 in the SG[I for which 

C$ preliminary hypocenters could be determined are listed in AppendixjA and shown in Figure 
2. The southwestern part of the regiou, is better covered by the Caltech seismic network at Pasadena, California, and any study of strain and seismicity rates in the southlestern SGB 

C, would benefit by merging data from their catalog 'with the SGBSN catalog. Many other portion% of the SGII shown in Figure I are extremely sparcely covered by SGI;SN stations, or riot covered 
at all, except for short-duration special studies conducted by otherr networks or laboratorie.; 
The SGBSN also archives regional and teleseismic data and regularly provides it to interested investigators. Epicenters for chemical explosions and probable e&plosions that were located by Ifl the SGBSN are listed in Appendix B, and are shown in Appendix B, Figure 131. Epicenters 
for nuclear device tests at Nevada Test Site (NTS) iar'e listed in Aopendix C, and are shown in 
Figure Cl. Some probable nuclear device detonation aftershock epicenters and cavity-collapse 

cz- related activity, located in the Silent Canyon Caldera, are denoted by "I." (low-frequency eent) 
in Figures 2, 7, and C1. They are also listed in Appendix C. Focal niechanism solutions derived from data collected by the SGBSN for 17 earthquakes of 1990 are 4hown in the figures of Appendix 

V%, D. Appendix E contains station information, and Appendix F contain-4 information about input 
parameters to the hypocenter location program IIYP071 

The earthquake datal base whose hiypocenters are listed in .Appendix A is derived from 
SGBSN seismic signals that were'captured by a computer dedicated to seismic monitoring, arid from data read from 10 millimeter develocorder filns, which ser've as a baýckup to the computer 
detection syste'ln. Events read from tire develocorder are labeled %61li a 1) in the "Cjiality" field 
of each hypocenter record of Appendix A. Measurements iade.... from seismogranis recorded on 
the computer are generally more reliable, with impulsive P and S arrivals being determined to an 
accuracy better than 0 02 sec (digitizing rate=101.167 sps/channel), versus 0.10 sec for arrivals 
read from delvelocordcer fihn. hlypocenters derived from coni•miiter-recorded events are labeled 
"I" in the quality field. Seisniograms. from .ll SGBSN'stationis that display a usable signed for a 
given local earthquake are written to computer magnetic tapes for permanent archiving. Copies 
of these tapes are periodically distributed to the U.S.G.S. Locaj Records Center, and are available 
to interested investigators after annual seismicity reports are published.  

3
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As many as five magnitude estimates are determined per event, (1) coda-average magnitude, M,., (2) duration magnitude, MD, (3) local magnitude from horizontal component instruments 
M.'r, (4) local magnitude from vertical component instruments, UZr, and (5) local magnitude from clipped records, MI." . 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 HYPO71 (Lee and a1hr,-1975), aid some of these are listed iii Appendix A. Table I 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 Phas3e is the number of phases used by the algorithm, Cap 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,,jn is the minimum source-to-station epicentral distance.  

Table I. Selected statistical characteristics of a subset of the 1990 SGBSN seismicity catalog.' 

Statistic, RMS # P+S M,, ML',M Ma° M Gh 
ML-,. MD ,. a p Deth P rr(z) Amin 

(sec) Phases deg.) (km) (km) (kin) Mean 0.154 15.1 1.54 1.67 1.30 1.49 1.31 157.8 3.96 2.48 16.47 Median 0.13 13 1.48 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 3.743 3.23 332 20.22 28.7 141.0 V. Minimum 0.00 % 4 0.66 -0.80 0.40 0.10 0.02 42. -2.01 0.0 0.2 

SN# 
obs. 946 946 736 358- 33 528 909 879 879 879 879 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,jý.  " Depth of focus is relative to sea level (0.0 kim), positive below.  C• s One-station estimate, NEIC ML =-3.1 fof this earthquake.  
The average magnitude for SGB hypocenters of 1990 is about, 1.5. Furthermore, 95% of those hypocenters have ML, < 2.4. To lurther illustrate statistica"" prop"rties of the hypocenter cataog plots of e-r(z) versus , and err(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 correlation is weak, and many events having no nearby stations and/or poor coverage nevertheless are reported with relatively low err(z) estimates (< 2 kim). This tendency of HYPO71 to underestimate C) 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 t he investigator make a number of aimplifying 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 velocities 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, staIrting depths of both zero and seven km are used; the reported hypocenter in Appendix A is the one having the minimum RMS. In the case of equal RMS values, the hypocenter resulting from the seven km starting depth is (arbitrarily) reported. No algorithm 
is known that Nfinds m the true earth model; 
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all available computer codes tend to smooth the earth's roughness, and thereby probably bias 
hypocenters 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 isotropic, earth models and HYPO71 to determine the hypocenter. Mcst 
NTS tests are located to within about one km of the trueepicenter, however.  

The multiple sources of hypocenter estimate uncertainty need to be considered when making 
generalizations about the spatial distribution of SGB seismicity. Redetermination of bypocenters 
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 favorite 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.  

Notable Southern NTS SelsmIclty, 1990 

Microearthquakes occur sporadically in the SGB, w;thý detection rates varying from zero 
per day to a few dozen' per day. The first ielatively' concentrated seismr:ity for 1990 began on 

co January 26, at the northernmost end of Skull Mount.in, Nevada Test Site. A focal mechanism 
was prepared for the mainshock of January 26, 1990, 10:34:15 UTC, having ML = 2.5,AM,= = 6.4 

C) ki, depth about 5 km below sea level. The solutions indicate'predominantly right-lateral strike 
slip motion on an east-dipping, nearly north-south oriented'fault, or predominantly left-lateral C3 Gtrike slip motion on a north-dipping, east-west oriented fault (Figure D1). The mainshock is one 
of about two dozen late January microearthqualces 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 fr.itlt trending s North 50* east, which may define the south-eastern boundary of Skull 

tn Mountain (Poole and others, 1965, Ekren and Sargent, 1965). The focal mechanism solutions for 
this Skull Mountain earthquake are not consistent with moti':; on the Cane Spring or en echelon 
Skull Mountain faults in its vicinity. Depth sections of the Skull Mountain series hypocenters, 

C;) shown in Figure 4, show'that events extend from near-surfacýe to a depth of about six km below 
sea level. Examination of the behavior of the root-mean-square tr-vel-time residual (RMS) as a 
function of assumed focal depth indicates that for some of theseievents the shallowest hypocenters 

tcr. are poorly resolved., Figure 5 shows that RMS 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 seismic 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 numbeir of microearthquakes detected and 
located by the SGBSN in this map region per year prior to 1990 is 42. For 1990, the number is 
72.  

Seismicity in the vicinity, of the Cane'Spring 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 Pahranagat Shear Zone, southeast of Alamo, Nevada (see 
Figure I for locations): If such'a fault zone exists, it' is difficul•.' to 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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strain boundary element 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. Therefore, 
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 
sejrnicity. 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, Selsmicity, 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 Figure 
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 possibility of a northeast-dipping 

- seismically active plane, 'although patterns such as tb,- muy be dueto depth-epicenter tradeoffs 
associated with hypocentral uncertainty rather than to structure. Graphs ot the S-wave traveltime 
versus the P wave traveltime for several SCC events (*Wadati diagrams') suggest that locally, 

0D Vp/V$ -s = 1.81 :-0.03, somewhat higher thwan 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 

Co) here.  
Typically, source spectra S-wave corner frequencies, f,, for SCC events, especial!y those 

associated in time and space with' nuclear device tests, are low, with f, < 5 liz. The February 
seismicity is unusual for SCC in that its frequency content is more typical of most SGB subregions, 
with observ-,i source corner frequencies, f, > 10 Hz, that one expects for microearthquakes. SCC 

tfl is geologically complex, andvariation in frequency content of seismic coda for events in different 
parts of the caldeia may indicate strong local variations in Q as well as variations in seismic source 
properties.  

0 Focal mechanism solutions for two of the February, !990 SCC series earthquakes are shown in 
Appendix D, Figures D2 and D3. Both focal mechanisms indicate oblique strike-slip, normal-slip 
motion; althougfi details'of nodal plane orientations differ. Earthquakes having these sorts of focal 
mechanisms might be'expected in a region having all sr a,, with all oriented in a WSWV-ENE 
direction, if a Coulomb yield criterion with a coefficient of friction, p s 0.75. is required, and prin
cipal horizontal compressive stresses having magnitudes, all rz 4ah, are locally present (Morrow 
and Byerlee, 1984;lHarmsený and Rogers, 1986). The February, 1990 SCC series is well modeled 
by the standard double-couple focal mechanism, and the distribution of P-wave first motions nei
ther suggests nor requires the pr'esence 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 BENIIAM and other Silent Canyon Caldera 
nuclear device tests.  

"Death'Valley and Vicinity Selsmlcity In 1990 
Death Valley is considered to be one of the most tectonically active regions of the southern 

Great Basin. Hamilton (1988) states that "Death Valley ;s now being widened obliquely as the 
ranges to the west move relatively northwestward away from those to the east. .... 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 fhults" (p72.  73). The SGBSN geographic coverage was designed to permit monitoring of seismicity having ML > 1.5 in the vicinity of central and northernr D6ath Valley. During the period 1979 through 190, the central part of Death Valley has been relatively quiet,'although activity localized at Tucki Mountain and in the eastern Panamint Mountains, bounding Death Valley to the west, are notably elevated relative to the regional levels. Figure 8a shows all earthquake epicenters for 1990 in the vicinity of the centralf part of Death Valley, and Figure 8b shows all epicenters 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 cormplete).  The central valley has a nearly complete absence of earthquake epicenters. Other faults known to have had 'surface movement in the last two to three million years 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. Hlamilton 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 ýery gcn'tle angle ... " (Ilamilton, 1988, p. 76-77). The SCBSN may be monitoring seismicity on a detachment fault, perhaps at its intersection with other faults, or on other complicated %tructures in Death Valley, rather than seismicity on the main strike-slip faults. Slip on the Furnace Creek and Eeath Valley faults must be episodic, with the seismic network monitoring a qjiescent moment in its evolution, or slip is 0%, aseismic, occurring primarily by creep. The former alteirnative may be plausible if rock of the Scentral valley is experiencing significantly lower fluid pore pressures than that of the region to the west. A study of the spatial correlation of microseismicity levels (number of events; cumulative C• moment) with hydrologic parameters in the vicinity of l)eath Valley should he informa, ive.  The focal mechanism shown in Figure 8(a) (also in Appendix 1), Figure W)9) for an earthquake at Tucki Mountain, California, that occurred on July 25. 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 earthquake 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 llarmsen and Bufe (1991).) The epicenter of that lone 1990 earthquake is at the southeast end of a northwest-trending lineation of earthquakes that occurred sporadically over several years of monitoring. The northeast dipping nodal plane C0 of the focal mechanism, if the fault plane, indicates that the r-c-R-of-Death Valley i4 pushing - over a possible mountain-bounding fault in eastern T"zcki Mountain. If the -alternate nodal plane is the faul. plane, then the rock of Death Valley is puihing under Tucki \Mountain. From the principal of minimum energy, the work required against gravity favors slit) on the former nodal plane. That the SGBSN observes reverse slip in what some geologists claim is the most actively extending region withir the S GB may appear ironic; however, if Tucki Mountain is an obstacle to that extension,'then reverse slip may be a required component of the total crtistal deformation response in its vicinity. Furthermore, thrust at Tucki Mtn: in predicted by models of strike-slip along a curved fault, in this canc, from the Furnace Creek fault to the l)eath Valley faudlt There is excellent agreement between the detormnation implied by the Tiacki Nltn focal inechani-im and "secondary structure" prediclt.d by a lahoratory-.calh plioic'lautic model of.ir rt-s along a clirvedl 
fault (Freund, 197,|, his Figure 27).  

Because of the extrentely low rate of occurrence of smnal-aingnituide earthtiq;ke, in central Death Valley, a more complete picture of current crustal defoirmation there i,4 dillicult, tooltain. It is plausible that the rock of the central valley has greater hydraulic conductivity, and con.'quently lower pore pressure, than the rock of the surrounding mountain ranges, resulting in greater effective normal stress across the major faults than exists across the secondary faults in the
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mountain ranges surrounding Death Valley. It is al.t) possible that the Deathz Valley-Ftirnace Creek fault system is experiencing a quieseient iloment in it- evluhtiol, or that dtVivatoric stres.s levels are low (Rogers and others, 1991), or that the northit-.t tremld of the Furnace Creek famhlt 
is not suitable to permit slip in the current stress field.  

Northwestern SGD'selsmnilclty, 1990 
In the northwestern section of the southern Great Basin, several small series of earthquakes 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 Mt = 2.0 occurred at the western edge of Sarcobatus Flat, about 16 km south of Scottys Junctioni, Nevada (mechanism labeled "1" in Figure 9; Appendix D, Figure D4). The estiniated depth oa the earthquake is 7.2 k 1.4 km below sea level. On May 13, 00:48:11 UTC, an oblique normal-slip, strike-slip earthquake having M1- = 1.9 occurred about 2.7 km east of the April 21 earthquake (mechanism labeled "2" in Figure 9; Appendix D, Figure D5). The estimated depth of, the May 13 earthquake is 6.3 1.5 km below sea level. On November 1, 07:51:46 UTC, a ' normal-slip earthquake having M, = 2.4 occurred in'Stonewall Flat about 18 km ESE of Goldfield, Nevad;. (mechanism labeled "37 in Figure 9; Appendix D, Figure DIG). The estimated depth of tle earthquake is 6.0± 1.A kin below sea level. On December 13, 01.01:00 UTC, a strike-slip earthquake having ML = 2.8 occurred about I km east of the town of Gold Point, 14 km £SE of .ida, Nevada, in an unnamed alluvial valley west of Mt. Dunree (mechanism labeled'"4" ir, Figure 9; Appendix D, Figure D17). The estimated depth of the December 13 earthquake is 2.8 ± 1.0 km below sea level.  The northwestern SGB has been perennially seismically active, arid listings and discussions of preliminary hypocenters from the SGBSN may be found in Rogers and others (1987), llarmsen and Rogers (1987), and llarmsen 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 December 13 contrasts with predominantly normal-slip mechanisms for earthquakes about 5 to 10 kin east of the December 13, 1990, epicenter, reported in the three just-cited open-file reports. This close proximity of strike-slip and dip-slip styles of deformation argues for the local presence of an axially symmetric stress field in 

the vicinity of Slate Ridge, Nevada.  

Sarcobattis Flat, Oasis Valley, and caldera seisinicity, 1990 
Central and eastern Sarcobatus Flat also have been sei.miically act~ve during the j(.riod of operation of the SGBSN Seismicity at Sarcobatus Flat for the period 1978 through 1983 is reviewed in Rogers and others (1987), and listings of subsequent .;eisinicity are given in llarmsen and Rogers (1987) and llarmsen and Bufe (1991). Many clh.sers of-seismicity coatinued to he observed in eastern Sarcobatus Flat during 1990. Predom;niantly strike-slip focal mechanimims for five earthquakes in eastern Sarcobatus Flat are shown in Figure 11 (mechanisms 2, 5, 7. 8, and 9, respectively; Appendix D, Figures D)G, D110, D13, D1.1, and D15, respecti~ely). Magnitudes for these Sarcobatus Flat events range from ML = 1.1 for an earthwquke of August 2, 1990, 05:15:02 UTC to ML = 2.6 for an earthquake of October 29, 1990, 02:37.27 UTC. D)epth estimates range from 0.5 ± 0.5 km below sea level for an earthquake of September 6, 1990, 10-32:18 U1'IC, to about 5 0 ± 1.A kin for earthqua~es in September and October Figure I I also shou s two focal mechanisms (numbers 3 and 6) near the western edge of the volcanic calderas that form tile western part of NTS, one (number 3) an oblique strike-slip, normal slip mechanism for an 
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eari h-a,,ake on June 24, 1990, 23:55:38 UTC, west of the Black Mountain Caldera, having Mr 
1.9 (,,ppendix DI, Fijure'D7), 'and nrie (ntimbner 6) a strike-slip-mechanism for an earthquake 
on August 3, 1990, 20:23:55 UTC having ML = 2.3 with epicenter at the western edge of the 
Oasis Valley segment of the "rimber'Mountain-Oasis Valley caldcra complex (W. Carr, written 
communication; 1990) (Appendix D, Figure DO). Figure 11 displays another predominantly 
strike-slip focal mechanism solution for a ML = 1.1 earthquake at Little Skull Mountain on July 
22, 1990, 08:17:14 UTC (mechanism 4; Appendix D, Figure D8). Seismicity 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'Figure 12. This plot shows that Yucca'Mountain, a seismically quiet 
place, is surrounded by zones of variable , but generally higher - seismicity levels. The western 
edges of the volcanic caldera' compleixes appear to fhelp define a diffuse, but distinctly visible, 
north-south trehding seismicity zone having length in excess of 50 km, which we designate as the 
"Oasis Valley lineament" (A. M.6Rogeris and'others, 1989, written communication).  

Much of the diffuse seismicity in the interior',of the Silent Canyon Caldera is low-frequency 
activity associated with the Department of Energy's nuclear device testing program (e.g., cavity 
collapses), but most other seismicity shoýn in Figure 12 is natural (epicenters from a few mining 
blasts may have been misidentified as earthquake epicenters). The concentrations of seismicity at 
some caldera and resurgent dome boundaries (e.g., Sleeping Butte segment boundary with Timber 

0% Mountain caldera segment, labeled A in Figure 12; northeastern edge of Timber Mountain caldera 
segment, labeled B; southern edge of Timber Mounain resurgent dome, labeled C) are spatially 

0% similar to concentrations of seisinicity along the southern edge of the Long Valley caldera (Savage 
C3) and Cockerham, 1984) which were widely held to be associated with dike intrusion. However, ! 

do not wish to'imply thate these Timber Mountain seismicity patterns suggest the possibility of 
CD 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 pocketr of concentrated seismicity are observed throughout the SGB, 
and the coincidence of some of them with caldera boundaries is riot 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 Pahutý Mesa nuclear axplosions of the late 1960s were mostly confined 
to caldera faults and caldera-bounding faults (Oring fractures"). -Aftershock distributions rarely 

C) extended away from the calderas along basin-and-range faults. -

Yucca Mountain Selsmlcity, 1990 

a. No earthquakes were detected by the SGBSN at Yucca Mountain in 1990; the nearest earth
quake occurred in 40-Mile Wash four km east of Yucca Mountain Jan 14, 1990, 14:57:5-1 UTC, 
ML = 0.6 (Figure 13a). The depth of focus was well constrained at about 3.8 km below sea 
level using the velocity model of Appendix F, Figure F2 (the Yucca Mountain model) (Figure 
13b). Polarities of P-wave first motions were too ambiguous to usefully constrz.in focal mecha
nism nodal planes. A temporary portable microeartlhquake-iiet-vork installed by the University 
of Nevada,'Reno, Nevada, iA"the- vicinity of Yucca Mountainduring the last quarter of 1990, 
capable of recording earthquakes having magnitudes as low asMAfL = -1.0, also showed that 
Yucca Mountain is seismically quiet (Brune and others, 1991). Microseismicity at Yucca Moun
tain recorded by the SGBSN in previous years is discussed in Rogers and others (1987), llarmsen 
and Rogers (1987), and in an upcoming report on SGB seismicity for 1987 through 1989.  

b-values 

This report does'iiot intend to provide a comprehensive analysis of b-values for SGBSN data.
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Mountain Caldera,'is labeled"B," and a third, at the southeastern edge of the'resurgent dome of 

the Timber Mountain Caldera, is labeled OC." -A few other seismicity concentrations at caldera 

boundaries are evident, but unlabeled.: No attempt was made prior to about 1982 to exclude 

seismiciti, 'either"aftershocks or cavity collapses, that resulted from the Department of Energy's 

nuclear dsvice 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. RigLt. 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 HYPO7I "grades" assigned to 
the hypocenters.
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.ilowever, because b-values are frequently consideied when iseismologists attempt to characterize 

the'seismotectonic framework of a region, a few estimates are provided here. Only SGBSNHdata 

for the calendar year 1690 areused'in the following determinations, alsoonly local magnitudes 

are considered;" "7' ~ -... ~ 
" Thý' goal is to estimate the coefficient b in thi relationship; z, 

log N,=a+bMLi,, ~ 

1where N, is the number of,'arthquakes in each "rnagnitude bin,* withn which the hypocenter 

magnitudes have the property IML,- MLI _ dM, where i" 'the 'th inagnitud readingand 

ithe ith bin, with midpoint ML., and dM is the half-interkal widjh.: Various estinmation methods 

(least-square, maximum likelihood, and others) are usd to estimate b. "For'-ertical-component 

instrument derived magnitudes, data partitioning n thýe magniiude rahgi 1.375< Mw.< 3.375, 

-in magnitude intervals of 0.25, was obseived to provide aisufficieiitb; linear-'relation -between 

log N and ML. The resulting preliminary.,býalue esti mates are b ='-1.03 (ki method),-b = 

S- 1.01,(Page method), b = -1.01 (Karnik maximum likelihood metho'd);'! "-Ob.92 '(Perkins 

minimum X fit), and b = -1.01 (Bender correction to Aki vilute). For horizo tal:c'ouip6nent 

magnitudes, the magnitude range 1.375 <MY"• <i.875, in' magnitude intervals of 0.25, provides 

an approximately' linear log N versus ML. The resulting b-va!ue* estimates are =- -0.93 (Aki 
C\3 , method) ; ! -=0.93 (Page method), 6 = -0.92 (Karnik maximum likelihýod n.ethod), 1 -='-0.88 

C) (Perkins minimum x' -method);nnd 6 - -0.92 (Bender correction to Akiyalue). These,various 

estimates " a're 'isussed'in Bender (1983)..The consistently lower, estimates for7b, when using 

'horizontal irmisiuent ML. data when compared to vertical instrument ML data may result from 

o the lower gain settingsif the horizontal instruments, which allow them to record larger magnitude 

events on scale; also,- the horizontal component magfiitudes for ML > 2.5 are, on average, hirher 

than corresponding vertical ýomponent magnitudes,'further discussed in the 1987 to 1989 SGB 

"seismicity* report. An' arc•i for future 'research might be the assessment of local variations in 

b-vilue, and the com-p'arison of b:valueslfor SGBSN data with those of adjacent parts of Nevada, 

ltf °California and Utah. Variaiioniire, according to-friquently espoused dogma, significant because 

f -sany aeismologists believe that b-value varies inverseli with regional stress, -.  

S, 

In particular, we may wish to compare b-value's within the SGB with that of the Central Nevada 

rr- Seismic Belt, which has expericAced several ML > 6 earthquakes in the twentieth century.  
Some Comments on.Reglonal Stresses and SdCBSN.Focal Mccianlens'm 

The nature of the regional cirustail stress tensor,'how it varies laterally, vertically, temporally, 

and how srnooth oir rough it is are'all topics of gre'at interest'and great uncertainty both in the 

1sGB B and in most continental"crust. , Eairthquake focal-mechanisms could theoretically provide 

constraints on the ri&inge bfplausible stress 'tensors; especially if more were. known about local 

material and faulttproperties, e.g.- whether new faults are being formed or old faults are being 

"reactivated,' f i.he litter, whethei"a Coulomb-Mohr criterion of.,failure is appropriate.,(Mogi, 

"1974),'d if . ' o, th'e range of coefficients of friction, p, that aare present .(Morrow and Byerlee, 
1984), the local pore pressure,' andthe -thermal regime. i'A commonly invokeed assumption i 

"str''s field determinations ia that sliding occurs in the'direction of maximum shear stress on a 

given plane.'This "'ssumption is plausible for smooth planes of weakness; it is i. sIlauseible for 

corrugated o- - -" - L, " 
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undulating surfaces, on which motion is probably, parallel to the direction of corrugation. In the 

same'vein, if s has dirictional variation (i.e., if p is a second order tensor iather than a scalar), 

the und,.rlying physics may require a revision of the standard assumptions.  

The focal mechanism solutions for SGBSN data are themselves somewhat ambiguous, bothas 

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 seismicity 

report. P-wave first motions are modeled as direct or refracted by IIYPO71, depending on 

assumed focal depth (some cases well constrained, other cases poorly constrained) and source-to

-station distance (on average, a nmuch bettr--constrained parameter); If wrongly modeled, raypath 

take-off angles may affect the ringe of permissible'double~coiple mechanisin'. 'Amplitudes of first 
motions vary strongly with source radiation pattern a's~well as with path effects, and thus provide 

"ambiguous guidelines to the analyst trying to'determine whether a paiti~ular arrival is' direct or 

refracted., With this uncertainty, focaal mechanisms are nevertheless ieported in Appendix D as 

a preferred solu.ti,, .and, optionally, one or two alternate "olutions. The alternate mechanisms 

of Appendix D .si Impt to display the range of the most-poorly constrained parameter,`" which 

could be the strike,' dip, or'rake angle of one' of the 'nodal planes. Wheen fitting a potential stress 

tensor to a, population of *earthquake focal mrihanisms, the analyst Must consider both nodal 
planes of a given "pleferraed" solution, and should also consider the nodal planes from alternate 

solutions. Thus, an expon'ential growth in comp,,ter .ime'isindicated by the permutation, 

and combinati ns:' each' earthquake may hive a preferred solution and cwo (or more) solutions 
C) exhibiting t6e maxirmum plausible variation in strike, dip, and'rake angles. For a population of 

n earthquakes, one may wish io consider _> 6' permutations of nodal planes when analysing the 

appropriateneýs of a given stress tefisor, and must consider a wide range of initially plausible stress 

C tensors. Michael (1987) reviews'various algorithms for stress tensor, determination, in which the 

algorithm either preselects the preferred plane or uses both-nodal planes; pre-selection is biased 

'by th'e irltive import'ance the algorithm places on various slipcriteria, and no pre-selection 

generally widens the confidence regions for principal compressive stress directions and relative 

amplitudes., Whether 'stress field inversions should' be performed for the set ,or some subset of 

focal mechanisms computed from; 1979 through 1990,by analysis of SGBSN dýata is debatable, 

but what the focal mechanisms can do is to provide a data base that may generally support or 

contradict the hypothesis that some specific uniform stress tensor, determined by other means in 

C' the vicinity of Yucca Mountain, extends regionally through some portion of the southern Great 

Basin.  
Two less icomputer-intensive and assumption-dependent ways of describing the focal mecha

fl- nism data are to compute the'average P-axis and T-axis directions, and to intersect compression 

dihedra and tension dihedra, respectively. These analyses have been performed for mechanisms 

reported in prior SGBSN data reports (e.g., fog'ers and others, 1987). Table 2 presents 17 focal 

mechanism solutions for SGB earthquakes of 1990, without consideration of plausible alternate 

solutions. 'For 16 of thesd solutions (solution 10 excluded), the average P-axis. as determined 

by Watson stattistics (Schuenerneyer and others, 1972), trends North 46.60 East, with inclination 

-6.80, and the iverige T-axis trends North 41.90 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-dihed'ra of those focal mechanisms (the reverse-slip solution shown in Figure 

DIO is again excluded) yields a pair of small airea patches on the lower hemisphere, one in the 

"northcast quadrant['and i small sub-horizontal one in the southwest quadrant; the T-dihedra 

interect in- larger patches cee.tered ifi the northwest and southeast dircetions, in 'Cones having 

radius about '15° (Figur6 15). These regions of intersection are plausible areas to search for the 

directions of maximum and minimum principal compressive stresses when seeking a uniform
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Table 2. Preliminary Southern Great Basin Focal Mechanisms for 1990 

St, strike of nodal plane-, Dp, dip of nodal plane; Rk, rake of slip vetor, Tr, trend of axis; PI, plunge of axis. Convention for rake angle sign: 

-1800 < Rk < 0 for mechanisms having a component of normal slip, and 00 < Rk < 1800 for mechanisms having a component of reverse slip. ML, 

local (SGB) magnitude; Tom, 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 mechanisms, inferences about the preferred nodal plane band 

on lineations of epicenters and/or on the state of tectonic crustal stress are possible. For example, if the maximum horizontal compressional stress is 

oriented at about North 20' to 30' East, then right-lateral strike'slip may be expected on steeply dipping, north-trending fault'planes with greater 

likelihood than left-lateral strike slip on eut-trending fault planes, other mechanical coiditions being equal. Rink: Remarks, designated by ', means 

that (SV/P)i amplitude ratios were used to constrain or help determine the focal mechanism. Alternate focal meclianisms: dushed.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.  

T noa.. pane rnnia ax:_ n ..

Fi ur - 1 1. 1'iU FC F ocal , G eologic Figure Orintime (UIC depth 'MmnItuds / Quadrangle 

Index Date Time (km) (ML) 
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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 6f 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-slipý mechanism, whose T-axis has an 
arrow pointing towards it, is excluded from the averaging computations).'Dashed circles represent 
inclinations of 250, 45", and 650, respectively,
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Figure 15.- Intersection or compressional first motion quadrants, containing the T axes of 16 or the 

17 focal mechanisms of 1990, may constrain the location of minimum principal compressive stress 
direction, 03, in a 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 intersec.tion of the 16 focal mechanism P quadrants, which may constrain the location of the 

maximum principal compressive struss direction, a,, are shown surrounded by x symbols. Regions 
where all but one and all but two quadrants intersect are also shown 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 interse'ction, 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 380 East, with inclination -50, 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).  

Sumnmary and Conclusions'.  

• Yucca Mountain continues to exhib't 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 zoncs), and Timber Mountain.  

* Caldera boundarie;s'hould 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 
rN the SGBSN reveals an approximately linear north-south trending epicenter pattern with length C) s 50 km in that valley. This epicenter trend is about e5 kmn'west of the center of Yucca Mtn.  

* The fact thlat predominantly strike-slip seismicity is observed in at least equal abundance to predominantly normal-slip seismicity during the monitoring period 1979-1990 suggests that 
C seismically active portions of the southern Great Basin enjoy a stress field having relatively large maximum horizontal compressive stress, aH, comparable or even slightly greater than the vertical 

crustal stress, a, s pgz.  
* The nearly complete absence of seismicity on Death Valley and Furnace Creek faults during the monitoring period 1979 through 1990, coupled with the presen~ce of seism icity on the east 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 east'rn 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 summarycolum he-di~ga ire for the moe t tsef-explanatory UTC0 

is Universal Coordinated Time. Horizontal error equals -a/dz3 + ody 2 , where adz and ady refer to 

the HYPO71 standard errors in longitude anid latitude, respectively. Veitical error is the HYPO71 

standard error in depth (adz). "AZI GAP' is the azimuthal gap, that is, the largest angle subtended 

by the epicenter and any two circularly ladjacent'stations with positive phase'weight. 'QI'ý and 

"Q2* represent two HYPO71 hypocenter quality estimates as defined ;by Let and Lahr (1975).  

"DS" is a code for data source: A for analog seismograms, (data scaled from develocorder films, _ 

starting depth, z0; at 7 km for iterations), I for data scaled from digital seismograms. Various 

values are tried for z0, the initial hypocenter guess. zo and Vo are always taken to be near the' 

earliest-reporting station. When equal final RMS values occur for solutions having different z0, the 

solu'tion derived from the zo = 7.0 km staiting value is reported (although the choicie is arbitrary).  

c" Ma is the'coda-average magnitude, Md is the duration magnitude estiinate; MLh is local mag

nitude frorm horizontal-component instruments, MLv is local magnitude from vertical-component 

instruments; MLc is the maximum of station magnitudes from overdriven (clipped) records. Am

CD plitudes recovered from vertical-compoient'data are multiplied by 1.75 to provide an approximate 

horizontal-equivalent amp!itu'de. The depths may be followved by one or two sta-s. One star means 

that the depth-of-focus standard error estimate was very large (Ž half crustal thiclcness). .Two 

stari inrplythat the depth was fixed by HYPO71 during the last several iterations for hypocenter, 

because the data lacked resolving power for that parameter. DELMIN is the minimum source to 

C' station distance in km, and RMS RES. is the root-mern-square travel time residual, defined in the 

text of this rep ort. N P.H. is the'niibeir or (P+S) ph'ases haiing'poiitive weight in the solution.

Finally, U.S.G.S. quadran'gle is the n2me of7. or 15 minuite topographic quadrangle in which the 

epicenter .es 

7 Appendix A-excludes all Olow-frequency" seismicity associated with NTS nuclear device tests.  

Such phenomena include- aftershocks at ultra-shallow hipocentral 'deplths arnd'cavity collapses. ; 

Such events, though havring a tectonic significance, are strongly associated in time and space with 

testing,ýand thleir inclusion in the Appendix A seismicity catalog would probably bias any effort .  

o to determine natural seismicity rates in the north'ern N'IS from3'this catalog. See Appendix C of' 

this report for further details on these "low-frequencym" events. ". - -
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Figure Al.- Quadrangle names in the northeast quarter of the southern Great Basin.
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7.7

1990 LOCAL.HYPOCENTER SUMMARY - SOB EARTHQUAKES

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEG. W)

JAN 2 
2 
3 
3 

4 
5 

6 
6 
6 

6 

7 

7 7 
7 
7 

8 
9 

16 
16 

u• 16 

II 
12 

12 
12 
12 
12 
t2 
12 

12 
12 
13 
13 
13 
13 

14 
14 
14 
14 
14 
14 

15 

15

12:28:37 
17:45:21 
1:40:47 

20:41:44 
21:50:23 
17:40:39 

12:11:36 
16:43:54 
18:12: 1 
18:57:42 
20:21:24 

1:53:15 

4:41:23 
14:30:18 
18:46:30 
18:45:27 
21: 4:52 
7: 7:42 

9:21:36 
11:20:56 
11:38:53 
17:43:44 
3: 5:21 
6: 9:20 

6:27:15 
6:38: s 
1:47:35 
3:43:23 
3:47:17 

11:48:29 

14:19:25 
17:29:57 
3:44:34 
4:59:32 
5:31:15 

16:56: 1 

0:28:41 
3:40:15 

12:28:51 
14:57:55 
19:49:34 
23:15:58

36.712 
36.943 
36.778 
37.341 
35.713 
36.722 

38.441 
36.758 
38.285 
36.962 
37.140 
37.883 

37.019 
35.771 
37.115 
37.113 
37.324 
36.797 

36.495 
36.737 
37.444 
36.222 
37.320 
37.314 

37.256 
35.473 
37.295 
37.305 
37.435 
37.303 

36.340 
37.309 
37.483 
37.316 
36.806 
37.313 

37.455 
37.854 
37.113 
36.850 
37 116 
36.852

4:52:54 38.461 
11:32:37 36.368

115.555 
114.514 
115.647 
115 369 
116.253 
118.040 

115.394 
116.627 
117.515 
114.649 
115.041 
114.903 

117.503 
117.577 
117.031 
117.036 
118.382 
115.920 

117.263 
115.911 
115.665 
115.103 
117.557 
117.335 

115.635 
115.605 
117.339 
117.336 
115.081 
117.347 

116.869 
117.337 
117.515 
117.326 
116.307 
117.327 

114.e98 
114.918 
117.034 
116.393 
117.033 
116.183

STAND 
ERROR 
H(I0) 

6.4 
4.4 
0.9 
2.9 
6.6 
3.8 

4.3 
2.2 

2.2 
3.6 
2.6 

9.7 
1.1 
6.3 
6.3 
2.2 
6.6 

9.7 
6.4 
6.4 

0.6 
9.6 

6.4 
2.6 
6.4 
6.7 
0.6 
0.3 

0.7 
6.4 
6.4 
0.4 
0.4 
6.7 

8.4 
2.9 
0.3 
0.3 
0.3 
0.8

DEPTH 
(KW) 

1.69 
-1.54 
-4.36 

5.90, 
3.49 

-1'.62 

3.88* 
2.97 

26.23 
-4.88 

3.066 
0.19 

3.050 
8.09 
6.64 
0.95 
2.97 
6.97 

6.16 
-1.94 
0.46 
6.85 
6.46 
7.24 

-1.65 
-1.13 

8.84 
S6.54 

2.67 
1.93 

9.89 
7.60 
7.92 
8.51 
1.77 
7.70 

2.55o 
-1.99 

7.54 
2.44 
5.34 
1.71

STAND 
ERROR 
Z(w) 

2.7 
1.8 
1.5 

6.9 
2.6

2.3 

2.4 

2.5 

1.0 
6.5 
6.5 
4.7 
1.4 

6.7 
0.5 
6.4 

e.9 
1.1 

6.2 
2.2 

'0.9 
1I.I 
6.9 
1.2 

2.2 
1.6 
0.6 
6.6 
2.5 
1.0 

2.3 
1.6 
0.6 
2.2 
1.6

AZI CAP 
(DEG) 

116 
299 
169 
179 
123 
278

268 
,147 
274 
225 
265 
245 

162, 
296 
127 
104 
282 
258 

191 
148 
84 

213 
71 

148' 

223 
238 

75 
135 
81 
74 

16 
71 
97 

146 
167 
149 

313 
227 
104 
61 

105 
1385

O0 
12S MAGNITUDE ESTIMATES 

Wco Md MLh ULv

BCA COt 
'BCI 1.67 

COA 
ABI 1.16 

-CDl 1.84

COU 1.97 
DCI 1.42.  
ADU 2.20 
BO 2.36 
COl -
Col

CCI 
So1 
ACI 

BDU 
ADA

2.55 
1.16 
1.76

1.63 0.97 1.92 1.68 

1.59 

1.32

ADI 1.62 
ACI 1.38 
681 2.62 
DOI 1.08 0.97 
DCI 2.37 1.29 
ACI 0.76 

ADi 1.57 
DOU 2.09 
ABI 1.47 
ACI 
AAI 2.09 
81e 1.88

BCl 601 
ABI 
ACl 
Bel 

1OI AOl 

ABI 
AAI 
BCI 
AC I

2.04 1.76 1.81 
1.28 
1.16 
1.34

3.74 6.87 

1.57 1.26 
1.71 

1.82 
0.99 
1.97 

2.27 2.17 
0.78 

0.89 

1.94 o 

0.61 
1.68 6.96

1.57 S.03 
3.51 2.86 

1 09 
1.11 1.39 
0.81 -4.09 

1.27- 1.6$ 
2.26 2.86 

1.11 1.68 
2.12 
1 .79 

1.33 1.07 
2.83 
1.28 

1.27 1.20 
6.71 
1.32

2.16 2.25 2.11 1.97 2.03 2.02 2.13 
1.14 1.20 
1.20 0.45 0.61 
1.16 0.80 1.11 
1.16 0.94 0.85

115.162 0.3 10.99 6.4 77 AAI 1.28 0.96 1.54 
115.822 0.6 5.01 4.8 228 601 1.70 1.62 1.35

DELMIN 
MLc (W) ( 

22.9 
64.9 
17.4 
29.1 
3.7 

57.4 

53.9 
4.5 

93.7 
53.I 
13.3 
14.6

RM JN RES. PH. U.S.G.S.  
SEC) QUADRANGLE 

6.13 19 HEAVENS WELL 
0.17 13 ROX NE .
8.19 21 QUARTZ PEAK SW 
0.20 5 BADGER SPRING
6.14 13 STRIPED HILLS 
0.20 I .o.QUAD.' NOT LISTED.  

6.13 9 .HREEST HOME 
6.26 I1BARE UTN I 
6.e2 ý4 OUTLAW SPRINGS SE 
8.30 17 ROX -' 
0.27 !8 LONER PAHRANAGAT LAKE 
6.14 16 oEADUAN SPRING 

14.1 6.2 26 LAS CHNE AG

14.1 0.25 20 LAST CHANCE RANGE 67.5 6.26 27 MOUNTAIN SPRINGS CANYON 
14.8 6.15 21 BONNIE CLAIRE SE 
14.6 0.12 24 BONNIE CLAIRE SE 
43.6-6.15 16 o*sQUAD.-NOT.LISTED* 
15.6 0.08,11 FRENCHMAN FLAT

16.8 
9.6 
5.1 

44.8 
12.6 

7.0

1.3 
1.8 

1.8 

1.1 

1.7

16.6 88.6 
7.3 
7.0 
4.1 
7.9

0.14.21 0.13,15 
6.16 40 
2.16 4 
0.16 13 
0.10 9

PANAMINT BUTTE: MERCURY 
ALAMO HE 
LAS-VEGAS NE 
MAGRUDER MITN 
GOLD POINT

6.61 e ALAO SE , 1.03 18 ooOQUAD. NOT LISTED* 
C.1420 GOLD POINT 
6.67 9 GOLD POINT 
0.13 19 ALANM NE 
0.15 26 GOLD POINT 

21.6~~ 6.1 1FRAC RE
21.6 0.15 10 F'URNACE CREE:K 7.1 6.17 37,GOLD POINT 
4.5 6.10 12 MAGRUDER MTN' 
6.2 0.08 13 GOLD POINT 
7.1 6.11 13,JACKASS FLATS 
8.3 0.14 13 GOLD POINT

59.0 13.7 
14.5 

1.0 
14.9 
1.3

0.08 0.39 
0.13 
0.11 
0.11 
0.10

8 o..OUAD. NOT LISTED* 12 MiEATGRASS SPRING 
23 DONNIE CLAIRE SE 
18 TOPOPAH SPRING SW 
18 BONNIE CLAIRE SE 
14 SKULL UTN

1.5 5.7 0.09 21 AMARCOSA FLAT 26.8 0.10 19 MT STIRLING

11)

c

cý

i



1990 LOCAL HYPOCENTER SLUMWY - SGO EARTHGUAXES

DATE- TIME 'LATITUDE 
(UTC) ,'T- (DEC. N) 

JAN 15 21:50:23 36.631 
15 22:41: 4 38.404 
16 3:17:50 37.385 
16 '4:47:39 37.634 
is 5: 8: a 36.361 
16 '5:26: 0 36a598 

16 5:32:48 37.355 
18 '9:39: 37.355 

..13:3:39 35.962 
,0 17 4:31:32 37.545 

17 7:39:52 37.003 
.17 9:48:25 37.343 

S,'' 17 10:57:16 36.640 
-, 17 12:35:26 37.002 

.18 .2:27:,7 36.647 
o.19 1:19:'7 ,37.021 

,19 ',.4:26:46 t37:285 
'19 ,10:16:42 3.8043 

19 18:58-60 "36.028 
19 19:29:39 37.201 

""22 1:11:49 '36.562 
S 20 25:22: 2- 36.500 

20 9:42:19"3-6.824 
20 12:18:'3 36.635 

20 17:45:13 38.844 
O) 21 2: 8:17 35.366 

21 7:39:34' 37.627 
, 22 1: 4:18 37.139 

22 '1:24:10 37.400 
22 ' 1:32:12 '37.158 

22 2:'7:25 37.095 
22 2:23:49 37.125 

`22 2:26:29 37.171 
122 4:18:22 37.140 
22,, 5: 5:17 .37.134 
22, 10:15:21., 37;132 

22 2141:45 '37.271 
22 23:25:5z 38.338 
22• 23:58:46 '38.693%.  
23 3:38:46 737.944 
23 13:56:36 37.630 
23 15:38:52 37.003 

23 19:12:50 37.014 
23 22: 7:43 36.782

STAND 
LONGITUDE ERROR DEPTH 
(DEG. W), H(Ku) (Ku)' 

I11.331 6.4 2.84 
118.971 6.3 11.37, 
115.420 1.0 -1.54 
115.827 6.6 1.36 
115.826 6.7 5.99 
115.887 1.1 4.44 

115.259 .65 -e.03 
115.261 1.3 3.03o 
117.440 1.1 3.13 
114.608 2.6 6.82 
116.595 9.7 2.33o 
,113.454 5.7 4.00.  

116.,331 6.4 1.90 
116.199 0.5 1.83 

1116.315 1.1 1.96 
117.500 ,6.7 14.89 
.115.892 ,1.3 4.59 
115.263 - 4.97 

114.732 '3.5 '7.03 
115.406 3.6 '3.42 

j116.196 0.4 6.98 
116.283 0.7 8.05 
118.292 ,0.6 ,6.14 

•116.322 0.8 -2.97 

116.313 6.4 -. '8.98 
115.454 6.1 ; 3.92 

;1 18.e99 - 1.1 3.05.  
115.156 .. 2.3 5.69 

,115.416 5.5 -l.e2 
,115.324 ' 3.4 3.93 

,,.115•.148 2.3 5.7e 
115.177 2.9 6.57 
115.213 - 4.21 
115.170 2.1. . 4.28 
115.166 . 4.6 6.15 
115.159 , .3.5-" 2.54 

115.652 "'2.9 16.82 
117.386 4.6 -1.23 

,117.e95,,, 6.5 -1.22.  
- 118.266 ý 1.8, '-1.13i'' 

115.539 1.6 2.580

STAND AZ!
ER•RO CAP 
Z(KM) (DEG) 

1.6 52.  
0.7. 99" 
1.5 109 
1.9 65 
3.2 198 
2.5 195 

0.8 '96 
- 165 
5.2 274 
2.1 278 

- 332 
- 296 

6.7 106 
1.1 85 
1.1 24/ 
4.9 -168 

,7.5 137 
"- 1248 

3.9 208 
'6.4 262 
0.6 144 

'2.9 124 
,Ile 4 96 
,0.4 166 

6.4 -132 
8.6 252 
- 287 
1.8 194 
9.4 287 

10.3 317 

2.4 283 
1.4 , 258 

- 292 
1.4' 298 
3.6 216.  
3.7 293 

2.5 -,196 
3.4'- 257 

- 271 
2 -315 

2.7 * 62-
116.300 6.1 -1.45 ' 0.1 123 

116.296 0.4 ' 1.42' 1.2 135 
116.041 1.1 10.89 2.4 267

12S MAGNITUDE 

AI; 1.91 

CCI 2.00 
CCI 1.27 
BOU 1.57, 
901 1.41 
ee i;.6 
CCI 1.83 

coI 1.61 
CWI 1.68 
DOl 1.51 
DOI 1.34 

ABI 1.32 
A1l 2.33 
801 
9CI 
CcI .1.30 
DOI ,2.80 

WDI, 
.CIJ 2.11 

ACI 1.57 
S. 1,1.22, 1.11 
ABl 1.67 

A31 1.21 

CDI 1.56 
-901 2.02 
001 
COI 1.48 

'COI 1.42 
ADD 

WCI 2.06 
COl 1.38 

DOU 
DOW
CCI 1.37 
ABl 1.39 

ACt 1.18 
DO) 1.32

DEL. 'RiCSP "I 
ESTIMATES WIN .RES., PH. U.S.G.S.  
ULh MLv' ULc (KM) (SEC). CUADRANGLE' 

2.15 1.97' 2.0 1.850.21 42'STRIPED HILLS 
1.38 I.10, 11.7 0.04 9 FURNACE CREEK 

S- 2.6 31.7 e.46 19 CRESCENT RESERVOIR 
1.55 2.0 15.9 0.32 26 VIHITE BLOTCH SPRINGS 

1.18 1.36 26.5 a.15 28 UT STIRLING 
1.15 9.6 0.29 20 MERCURY Sw 

1.89 19.3 0.32 28 HoER SPRING 
1.14 1.16 19.5 0.29 9 BADGER SPRING 

1.89 51.6 0.25 29 TRONA 
1.34 1.38 13.3 0.07 7 CALIEITE" 

17.1 1.07 .8 THIRSTY CANYON SE 
1.44 30.6 0.18 5,CUTLFR RESERVOIR 

1.17 8.97 0.9 0.12 19 STRIPED HILLS 
1.62 1 8.7 0.14 20'TIPPIPAH SPRING 

0.62 1.1 2.4 0.12,11 STRIPED HILLS 
1.28 13.9 0.16*'13 LAST CHANCE RANGE 
1.37 11.9 0.25 10 GROOM uINE SI 
1.16 29.850.56, 4', 

"1.5a 12.0'0.25 180 OOVER DAM 
2.58 1 50.7 6.25 15'.**.UAD. NOT LISTED* 

'6.93 . 15.8,0.10 18 SPECTER RANGE SW 
6.69 1.13 1.8 16.9 0.19 14 LATHROP WELLS SE 

6.79 t', 54.9 e.12 It JACKASS FLATS 
6.91 I ' 9 1 .09 10,STRIPED HILLS 

1.22 2.4 0.07,1 • TRIPEDHILLS 
2.19 88.4 0.40 1o.**..OUAD. NOT LISTED* 

1.80 1.64 1.9 27.8 0.18'19 O..OUAD. NOT LISTED) 
2.68 4.3 0.24 12 LOWER PAHRANAGAT LAKE 

6.96, ' -32.4 0.15o 5 CRESCENT RESERVOIR 
1.26 '1.20 12.2 0.16 6 DESERT HILLS NE 

1.91 ' , 8.9 0.13' 7 LOCER'PAHRANAGAT LAKE 
1.77, 1.60 ,,, 4.9 0.15 8 LOWER PAIRAAGAT LAKE 

-2.3 0.00 4 LONER PAHRANAGAT LA•E 
1.13 3.5 6.e8 '7LOWER PAI-URANAGAT LAKE 
1.82 ' . 4.3 0.35 8 LOWER PAHRANAGAT LAKE 

1.07 4.8 0.16 7,LOWER PAHRANAGAT LAKE 

-4.10 1.19 5 .18 ALAMOSE' 
'-1.44 * 71.1 0.29 15 SAN'ANTGHIARANCH
"* ": -7 5.9 0.32 14 ***QUAD. NOT LISTED* 

1.74 43.7 0.34 18 .*.UAD.'NOT LISTED* 
1.37 1.38 1,.5"16.8 0.37 26 WHITE BLOTCH SPRINGS 

1.16 , 7.4 0.03 15 BUCKBOARD MESA 

6.87 6.4 0.10 16 BUCKBOARD MESA 
6.81 14.0 0.06 5 CANE SPRING

I



1990 LOCAL HYPOCENTER

J -

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (OEG. W) 

AN 23 22: 7:54 36.479 116.249 
23 23:26:52 37.495 115.278 
24 5:28:38 137.118 115. 148, 
24 16:10:16 37.008 116.215, 
24 19:58:14 37.80.3 114.938 
25 19:39: 8 37.736, 114.864 

25 19:41: 5ý 37.747 114.637 
25 26:12:26 37.770 114.658 
25 23:34: 6 37.172. 118.207 
28' 2:41:47 37.872 116.168 
28 3:13: 7, 35.810 116.118 
26 3:17:268 36.790 116.i91' 

26 3:20:41 36.805 116.114 
26 3:48:34 38.488 115.369 
26 9: 9:56 37.555 117.188 
26 9:55:56 38.809 116.118 
26 9:56:27 36.815 116.113 
28 16: 1:28 38.808 116.114 

26 10: 2:36 38.818 116.113 
26 10: 3:20 36.813 116.115 
28 10:21:34 36.8e0 116:115 
28 10:22:41 Z7.107 116.883 
26 10:34:16- 36.812, 118.120 
26 10:55:56, 36.806 116.107 

26 11:10:10 36.805 116.112 
28 11:14: 3 36.807 116.116 
26 11:17:36 38.798 116.121 
28 1:23:56 36.808 116.120 
26 11:55:27 36.804 116.115 
28 12:28:51 38.807 116.114 

26 13:47:51 36.811 116.117 
26 16:25:42 36.805 116.117 
26 17:17:40 36.808 118.112 
26 17:31:53 36.811 116.123 
26 17:52:37 36.811 116.118 
26 17:56:10 6.8086 116.116 

27 2:11:51 36.810 116.114 
27 2:15:11 36.824 116.138 
27 2:35:29 36.786 116.105 
27 2:35:34 38.805 116.110 
27 3:27:38 35.8'4 116.107 
27 3:44:34 36.813 116.113 

27 9: 3:22 38.514 115.349 
27 11:29:56 37.297 115.371

TANGS 

H
RROR DEPTH 
(KM) (KU) 

6.4 7.68 
1.4 4.36.  
1.3 6.89 
0.9 -1.33 
0.2 3.050 
3.6 -1.40 

1.9 1.67 
2.5 1.32 
6.4 -1.57 
1.0 3.31 
0.4 4.01 
0.5 5.23 

6.4 0.22 
4.7 -1.13 
0.6 0.20 
0.3 0.69 
0.5 4.38 
6.4 6.45 

0.5 4.21 
0.6 5.10 
0.3 4.76 
6.3 0.65 
6,4 5.17 
0.5 5.94 

0.2 1.75 
0:3 1.51 
0.4 0.31 
0.7 3.52 
0.5 06.26 
0.5 2.78 

6.4 4.37 
0.3 1.46 
0.3 0.65 
0.4 5.44 
0.4 4.55 
0.5 3.83 

0.3 0.88 
1.1 8.75 
0.7 4.02 
0.5 1.25 
0.4 5.03 
0.7 5.77 

5.7 1.09o 
0.7 10.67

"StUM"RY" - SGB EARTHOUAKES 

OCO 
12S MAGNITUDE ESTIMATES 

Uco Ud ULh' MLv

STAND AZI 
ERROR CAP 
Z(KI) (DEG) 

1.5 96 
- 138 
1.0 243 
0.7 241 
- 232 
2.8 270 

3.5 278 
5.2 272 
0.6 56 
1.3 , 282, 
2.7 57, 
1.9 129 

6.7 119 
4.1 266 
6.9 124 
0.5, 87 
1.6 154 
0.6 88 

2.2 95 
2.4 88 
1.0 93 
e.. 1e2 
1.4 47 
6.8 269 

6.7 95 
1.0 50 
0.7 51 
1.7 155 
0.8 87 
1.4 51 

1.7 88 
0.9 155 
0.5 95 
1.5 47 
2.5 88 
1.1 156 

0.5 88 
0.8 272 
2.8 174 
5.9 121 
1.4 97 
1.9 186 

- 285 
5.5 146

A81 1.34 
CCI 1.79 
B0I 1.74 
AD! 1.14 
DOI 1.41 
COI 1.68 

BOI 
COl 
DCI 2.51 
ADI 0.82 
B81' 1.74' 
ABI 

AB! 1.28 
DOU 2.28 
aCI 1.03 
081 1.46 
AC! 
DOI 1.51 1.37 

88l 1.56 
DOI 1.64 
ABI 
ACI 1.59 
8OI 2.25 

ADI 

ABI 1.38 
8!1 1.43 
08I 1.38 
SCI 1.42 
081 1.60 
B8I 1.65 1.67 

B81 1.43 
AC! 
ABI 0.78 
P•I 1.86 
B81 1.98 
Ac!1 

081 1.88 

DCI 
Cal 
AB! 1.29 
ADI 1.25 

DO!, 2.25 
CCI 1.54

N 

C 

Lfl

1.14 1.20 1.20 
1.49 

6.54 
1."0 1.31 

1.43 

1.10 
1.19 

2.60 2.39 
6.92 

2.02 -1.51 
0.64 

0.86 
2.65 

1.48 1.38 
1.04 
6.79 
1.23 

6.96 
1.28 1.33 

1.02 
1.16 

2.46 2.31 
0.51 

1.00 
1.68 
1.24 
1.14 
1.35 
1.36 

1.29 
1.24 
0.66 

2.38 2.06 
1.93 1.90 

- 0.74 

1.26 1.39 
e..30 
6.80 
0.95 
1.15 
0.73 

2.18 1.98 
1.16 1.08

c7

DEL- RMS IN I MIN RES. PH. U.S.G.S.  
NLc (V) (SEC) QUADRANGLE 

1.6 13.6 0.12 15 AMARGOSA FLAT 
22.360.12 7 HANCOCK SUMMIT 

6.6 6.13 16 LOWER PAHRANAGAT LAKE 
15.5 0.15 13 TIPPIPAH SPRING 
14.5 6.88 5 WHEATGRASS SPRING 
15.8, 0.17 *7 CALIDITE M-M 

18.0 6.68 5 CALIENTE NW
19.5 0.67 6 THE BLUFFS',

2.3 11.4 0.23 40 RAINIER MESA 
6.7 0.12 13 TIPPIPAH SPRING 
6.7 0.17 28 CANE SPRING 
9.9-0.11 '14 CANE LARING, 

7.4 0.11 15 CANE SPRING 
59.5 6.51 21VFOREST HOME 
25.6 0.23 19 GOLDFIELD 

1.0 6.9 0.17 29 CANE SPRING 
1.3 6.6 0.12 19 CANE SPRING 
1.8 7.1 0.19 32 CANE SPRING 

1.8 8.4 0.17 20 CANE SPRING 
1.8 8.6 6.25 28 CANE SPRING 
1.3 7.21.6W:14 CANE SPRING 

13 6 0.11 20 SPRINGOALE 
2.5 6.4 0.22 55 CANE SPRING 

7.7 4.84ý 7 CANE SPRING 

7.5 0.12,24 CANE SPRING, 
6.9 0.19'38 CAME SPRING 
7.5 0.18 38 CANE SPRING, 
6.8 6.19 22 CANE SPRING 
7.4 0.29 38 CANE SPRING 
7.1 0.23 35 CANE SPRING -, 

8.7 0.18 29 CANE SPRING 
7.2 .608 17 CANE SPRING 
7.2 0.13 24 CANE SPRING, 
6.3 0.21 35 CANE SPRING, 
6.7 0.18 29 CANE SPRING 
7.1 0.09 14 CANE SPRING 

7.0 0.16 33 CANE SPRING 
4.3 6.64 5 SKULL ,TN 
9.5 0.68 8 CANE SPRING 
7.6 6.13 7 CANE SPRING 
7.1 0.11 17 CANE SPRING 
6.8 0.10 9 CANE SPRING 

62.8 0.29 7 @.9QUAD. NOT LISTED* 
21.7 6.67 6 BADGER SPRING



1990 LOCAL HYPOCEDTER SUMMARY - SC8 EARTHOUAJES

,• DATE - TIME.. LATITUDE LONGITU0E (UTC) ° •(DEC. N). (DEC. W) 

JA ' ':12'.:1' 35.695 117.682' 
27' .13:28:232.38.031 118.313 
27 21:49:36 '36.652 116.263 
28 2:28:32 37.814 -114.705' 

- 28 3:53: 4 37.810 , 114.699 
28. 17:42:12 37.121 115.161, 

28 o19:36:16' 37.728 114.672 
29 3:42:38 368.826 117.659 
929 .7:19:58,37.156 115.189 

29 14:46:56 36.718 116.278 
29 16:29:43. 37.133 115.174 
29 19:31: 3 36.137,. 114.594 

7 30 5:54: 0 37.127 :117.844 
31 1:57:30 '36.645 116.471 
31 ,3::8:16, 37.549 ,$117.168 
31 6:20:42' 36.155 1'5.481 
31. 18:49:46. 37.377 115.222 

ý,31 .23:33:50, 37.227 .,1 117.802 

3i - 23:46:51, 37.8512 116.141 
FEB -1 6:42:28' 35.587-: .115.589 

* 1 412:59: 2r 37.171 ; 117.474 
1 14: 6:53 37.263 115.605 

o 3 20:29:28 36.677 116.091 
4 15:18:382 38.931 116.759 

4 '415:19':57 36.931 .116.766 
-4 15:21:21, 36.930- '116.758 
4 1:3:.4, 36.928 ':116.761 

21: 9:7 36.928 . 116.779 
, 6 16:46:42, 36.616. 116.239 
6- 22:42:19', 37.170,.. 115.189 

7 '11:27:23:' 37.119 '" 117.031 
7 -13: 5:52. 36.444,,.j114.913 

• .,7 15: 9:486 37.235 116.413 
7 17: 3:56 36.222 -116.936 
8 -7:40: 4, 36.677., 117.148 
8 13:25:58' 37.045 116.221

9, '6-44-11 
9 1:22:3d 
9,. 2:21:58 
9 10:5%j:41 
9 11:22:4e 
9 11:47:41

36.861 2,'117.475 
1 37.130 '116.777 
1 36.86! ý 117.461 

36.858 ' 117.478 
37.224 .... 117.547 
'37.222 117.548"

9 14: 8:26 37.477 
9 23:46:36 35.579

115.764 
115.579

STAND0 " STAND 
ERROR DEPTH ERROR 
H(O)' (K0) Z(Ka) 

8.8 -1.83 6.6 
3.71'- 3.66 5.4 
6.3 -1.02 5.3 
2.3 3.07* 
1.9 3.09. 
3.0 4:16 2.9 

8.2' -1.62 6.2 
1.8 11.83 3.3 
3.6' 7.00 1.1 
0.2 7.69 6.3 
2.9 5.45 1.6 
4.8~ 3.66. '

1.5' -1.77 1.4 
0.7' 6.63 2.4 
6.6 7.ee 3.6 
6.7 16.64 0.6 
1.6 2.54 2.8 
2.3 10.89 7.9 

6.9 2.73 4,9 
4.1. 3.09. 
6.4' 6.91 1.4 
3.1' 17.77 2.5 
6.3, 10.49 0.8 
6.4, 9.45 1.6 

6.3 1.76 1.1 
0.3, 4.23 6.2 
6.31 5.17 3.1 

'1.4 3.11. 
8.0 0.48 6.3 
4.2 2;79 '2.0$ 

8.2' 6.94 0:4 
6.8 -1.75 1.4 
0.5' 2.01 1.4 
1.7: 3.64.  
0.7 -0.16 1.0 
6.9 4.91 0;9 

8.8 4:93 '1!5 
6.3' -.e.43 0.3 
6.9 2.99 '1.2 
6.7 4.96 2.3 
0.2 11.57 6.4 
0.2 11.672 0.4 

0.5 4.37 3.9 
2.2 1.09.

AZI 
GAP 

(DEC) 

304 
'369 
268 
264 
265 
196 

299 
228 
25e 

76 
256 
238' 

218 
179 
122 

"252 
95 

180 

105 
'256 
123 
205 
105 

94

000 
12S MAGNITUDE ESTIATES 

Uca Ud ULh MLv 

DOI 2.38 '. 2.46 
CDI 2.19 t. 2.24 
*DO *' - 0.77 
COt 2.54 2.32 
COI 1.94 1.45 
COD 1.76 1.51 

001 1.47, 1.33 1.65 
DOI f 1 1.25 
COI 1.59 1.39 
AAI 1.37: 1.12 
COD 1.76 
DOI - 2.15 2.19 

O01 1.69. ' 1.69 
DCI 1.941 6.68 1.49 
DCI -1.28 1.26 
AlI 2.66, 1.93 1.93 
OcR 1.22 
Ccl 1.07 .1.19 

9CI ' ', 1.23 
00I '1.30 1.67 
ASB . 1.26 1.12 
COD 1.06 0.95 
ABI 1.05 9.92 
OCR 1.39I . 1.39

71 ACI 1.47' 
99 CCI 1.22 
43' DCI 1.68, 

142 CCI 
287 DOI 
121 C8S 

129 AC! 
159 DCI 2.27 
'42 I81 2.83 

159 Cot 
: I aCl 
266 °BDI 1.43 
181 801 

93 ABI 1.77 
189 I01 
182 '801 1.63 
126 ABI 1.70 
134 ABl-" 

'59 DCI 1.77 
227 CDU

'7 s.s.a 
0.62 1.311 
0.55.  
8.95 
6.97 

6.86 

'1.72,

.35 1.66 1.27 

1.09 1.34 
S1.37

1.62 '1;56 
1.75 1.67 

•,1.45 1.42 

1.84" 
2.65

DEL- ,RMS ,IN 
UIN RES. PH. U.S.C.S.  

ULc (KU1) (SEC) QUADRANGLE 

,-79.4-0.38 15 RIDGECREST 
2.6 ,57.0 0.36 12 se.QUAD. NOT LISTED* 
. I 1 6.9 6.66-5 STRIPED HILLS 
2.3 - 23.2 6.26 16 THE BLUFFS 

22.9 9.18 9 THE BLUFFS 
-ý 5.7 6.24 - 8 LOWER PAHRANAGAT LAKE 

1.6 14.7 6.22 9 CALIERTE HW 
,22.8 6.25 14 DRY M1TH 

1.4 6.35 SLOWER PAI'IRANAGAT LAKE 
6.8 , 3.7 9.66 19 STRIPED HILLS 

4.2 6.16 8 LOWER PAHRANAGAT LAKE 
,28.e 0.51 ICHOOVER DAM 

021.1 .27 15 WAL;OBA SPRING 
1.6 , 11.7 6.17 26 LATHROP WELLS NW 25.5 6.15 12 COLDFIELD 

;2.0, 26.7 6.11 24 LA MADRE MTN 
2.3 15.5 6.29 19 ASH SPRIfnS 

"1.9 24.1 0.29 7,BONNIE CLAIRE 

., 20.3 0.17 9 REVEILLE PEAK 
78.7 6.34 -7 CLARK 34TN 
16.7 0.11 13 UIO]tEBE CRATER 
"16.4 6.04 5 ALAM. SE 
11.8 6.10 18 CAMP DESERT ROCK 
19.1 6.18 29 BULLFROG 

19.6 0:13 36 BULLFROG 
18.9 6.13 25 BULLFROG '1.9 18.9 0.20 44 BULLFROG 
19.9 6.36 15 BULLFROG 
9.6 6.68 5 SPECTER RANGE SW 
9.2 0.22 9 LOWER PAHRAMAGAT LAKE 

15.2 0.07 19 BOINNIE CLAIRE SE 
23.1 0.19 18 DRY ; LAKE 
8.2 8.25 35 SCRUC*•4A PEAK 

24.3:0.16 5 BENNETTS WELL 
12.2'6.25 1S STOVEPIPE WELLS 
.1.1 0.18 18 TIPPIPAH SPRING 

I I '! 1 1 
8.8 6.16 15 TIN MTN .....  

1.5 4.9 0.13 27 SPRIHOGALE 
1.4 6.460.18 13 TIN 34TN 
1.7 8.7 6.18 23-T|14 UTN 

8.9 6.09 26 LAST CHANCE RANGE 
1.5 -- 8.9 6.66 15 LAST CHANCE RANGE 

2.3 16.6 6.15 16 CROOMC MINE NE 
80.0 0.26 12 CLARK 34TH

( -'ý

C. 1%

++



___________ 
K

1998 LOCAL HYPOCWTER SUMM&ARY - SGO EARTHQUAKES

STAND 

DATE - TIME LATITUDE LCONGITUE ERROR 
(UTC) (ODE. N) (DEG. W) H(lO)

11 
11 
11 
11 
12 
15 

13 
15 
15 
15 
15 
15 

15 
15 
15 
15 
15 

' 15 
15 
15 
15 
15 
15 
15 

15 
15 
15 
1`5 
1`5 
18

7:33: 1 37.197 
7:*d: * 36.730

FEB 18 
16 
19 
11 
11 
11

16:17: 9 
17: 1:12 
17:36:59 

2:13:15 
2:26:35 
3:16:3e 

28:52:44 
20:55:56 
21: 1:49 
21: 5:57 
16:42:26 
1:21:40 

6:36:35 
11:13: 6 
11:39:32, 
11:39:54 
11:45: 2 
11:49:58 

11:55:16 
12:59:24 
13: 3:19 
13: 9: 4 
13;:9:44 
13:11:12

37.914 
37.643 
37.474 
37.452 
37.163 
37.427 

37,569 
37.565 
37.571 
37.546 
37.529 
37.062 

35.994 
37.198 
37.211 
37.196 
37.200 
37.193 

37.201 
37.196 
37.194 
37.174 
37.191 
37.199

114.472 2.4 
114.877 6.3 
117.242 6.4 
118.331 4.8 
116.607 0.2 
114.653 2.2 

117.457 0.7 
117.464' 0.4 
117.447 0.6 
117.166 0.7 
118.466 2.5 
116.131 8.2 

117.839 1.5 
116.584 6.4 
116.365' 0.7 
116.386 0.6 
116.3584 0.5 
116.380 8.3 

116. '80 e.5 
116.3a2 0.3 
116.380 0.4 
116.389 0.7 
116.379 0.6 
116.381 0.4 

116.377 0.3 
116.381 0.3 
118.377 8.3 
116.379 0.3 
116.366 0.5 
116.388 0.3 

115.373 8.3 
116.407 0.4 
116.381 0.3 
116.580 0.7 
116.378 0.4 
116.384 0.3 

115.953 0.5 
116.385 0.2 
116.382 9.7 
116.581 0.4 
116.381 W3.3 
116.384 0.2 

116.384 0.3 
116.274 0.5

DEL- RS IH ESTIMATES MIN RES. PH. U.S.G.S.  
MLh MLv MLc (KM) (SEC) QUAORANGLEDEPTH 

(104) 

7.00 
4.98 
0.61 

-1.54 
4.71 

-I .S2 

-0.33 
2.88 
7.16 
7.,, 
2.74 
6.13 

16.35 
7.41 
9.80 
6.76 
6.92 
6.58 

7.28 
6.65 
6.40 
0.28 
6.24 
7.30 

7.47 
6.26 
7.45 
7.12 
8. 59 
6.77 

7.47 
-1.69 

6.53 
7.35 
7.71 
6.34) 

0.71 
6.50 
6.86 
7.35 
6.75 
6.76 

6.48 
4.61

STAND 

z(KM) 

4.6 
0.4 
0.7 
3.8 
0.9 
1.8 

1.0 
1.8 
1.7 
4.2 
8.7 
0.5 

3.2 
•0.5 

.8 
6.9 
0.7 
0.5 

8.8 
0.5 
0.7 
6.6 

6.6 

0.4 
6.5 
0.5 
0.8 
0.5 
0.4 

0.4 
6.6 
6.5 
e.9 
6.6 
0.5 

0.7 
6.4 
1.1 
0.6 
0.5 
8.4 

0.5 
0.5

3.8 41.5 0.30 15 **.C.AD. NOT LISTEDe 
5.4 0.64 7 PAHROC SPRING 

19.3 6.16 15 STONEWALL PASS 
37.7 0.28 17 eceOJAD..NOT LISTED& 
10.7 6.86 16 THIRSTY CANYON NE 

1.9ý 21.3 0.17 16 SLIDY UTN 

14.7 0.18 135MONTEZUMA PEAK SW 
1.9, 14.2 0.15 19 LCTEZ.IMA PEAK SW 

15.2 0.17 14'MOTEZ1UAPEAK SW 
25.8 0.23 17,GOLDFIELD 
50.8 0.24 15 ,oo*JUAD. NOT LISTED* 
9.1 0.68 18 TIPPIPAH SPRING,

AZ! GAP 
(DEG) 

293 
141 
137 
284 
89 

252 

102 
88e 
93t 

121 
318 
121 

289 
68 

155 
135 
140 

44 

14) 
68 
46 

183 
138 
173 

165 
135 
162 

63 
174 
163 

170 
160 
166 
179 
142 
53 

129 
71 

139 
74 
67 

I03 

135 
85

12S U•ANITUDE 
Mc~o Wid 

COI 2.39 
ACt 

Ac! COU 
ACt 
001 2.81 

Ac! BCI 

Co1 
AEI 

601 
AI 1.67 

Oct 
Act ACt 
BAI 2.24 

AC! 
AAI 1.85 
BAI 2.05 
BCI 
AC! 
AC! 

AC! 
AB! 2.88 
AC! 1.77 
AAI 2.47 
ACI 1.28 
AC! 2.26 

AC! 
AC! 
AC! 1.47 
AC! 

MAI 

DCI 
MI 1.61 
AC! 
AAI 
AA 1.09 

A• V 

AC! 
MAAI 1.59

1.30 1.20 i.4 5.7 8.06 16'SCRUCHAU PEAK 
2.04 8.88 1.4 0.12 16 STRIPED HILLS

0.73 1.35 
2.22 
e.92 
1.98 

1.55 1.:55 
1.68 

1.16 1.28 
1.26 1.26 

2.31 
0.68 

2.31 2.64 
1.48 1.40 
1.25 1.14 
6.88 0.97 
1.e2 8.88 
"2.38 2.35

1.86 1.54 1.37 
1.76 1.98 
2.09 2.02 
1.96 
8.97 0.94 

1.23 
1.85 2.06 
1.71 1.47 
2.73 2.78 

1.36 
1.79 1.58 

1.21 1.82 
8.98 1.14 

1.21 
1.16 1.04 
1.54 1.08 
1.33 1.51 

1.12 
1.32 1.25 
1.05 0.95 
1.81 1.03 
1.18 1.34 

1.84

79.8 0.16 12 LITTLE LAKE l" 5.6 0.12 22 ScRuOKW PEAK.  
3.6 0.21 23,A,4MOIA TAWKS 
5.8 0.10 ,14;SCRUCHAM PEAK 
5.6 e.e7 18 SCRUCHAM PEAK 
5.5 a.15 56 SCRUICHAM PEAK 

5.2 0.12 I9,SCkR*HAM PEAK 
5.5 8.10 21 SCRUCKAW PEAK 
5.4 e.17 36 SCRUGHAM PEAK 
7.3 0.16 21 SCRUOHAM PEAK 
5.5 0.12 I5 SCRUGHAM PEAK 
5.3 0.07 13 Sc"RUHAM PEAK 

5.2 0.05 1s5 ScRuGHA PEAK 
5.8 0.12 34 ScRuG3HAM PEAK 
5.3 0.88 21,SCRUCHAW PEAK 
5.4 8.15 45 SCRUCHAM PEAK 
3.9 0.07 18 A.O, I& A TANKS 
5.6 6.6 28 5 SCRuGHAMPEA.  

4.7 .8519 AJ.,IA TANKS 

a.4 6.86 12 SCRUCHM% PEAK 
5.6 0.88 igscRucHQ PEAK 
5.1 0.09 14 ScRucHAM PEAK 
5.0 0.10 22 SCRUCHAM PEAK 
5.7 0.e9 24 scRuCHAJ PEAK 

11.9 0.16 18 FRENCHMAN FLAT 
5.7 6.e7 20 SCRuCHAM PEAK 
5.4 6.86 13 SCRuGHAU PEAK 
5.3 0.09 13 scRuGHM PEAK 
5.3 8.10 26 SCRUCHAM PEAK 
5.6 0.86 14 SCPuGHAM PEAK

13:13:55 37.195 
13:15: 7 537188 
13:28:58 37.192 
13:35:12 37.193 
13:39:54 37.204 
13:45:1 37.1920'
13:48:52 
13:59:48 
14:14:48 
17:18:21 
17:41:57 
9:50: 3 

15: 0:47 
8: 1:58 
1:12:41 
5:31: 1 
5:32:42 
5:40:37

37.199 37.179 
37.194 
37.204 
37.282 
37.196 

36.862 
37.198 
37.200 
37.200 
37.202 
37.1:9

18 
19 
19 
19 
19 

S~19

w

I.1 
2.5 

1.5 
1.8 

2.2 
1.1 

2.3 

2.8 

1.1 

1.2 
1.0 

1.2 
1.1 

1.2 

1.1



1990 LOCAL HYPOCENTER SUULARY - SGB EARTH-UAKES

DATE - TIUE LATITUDE 
(UTC): . (DEC., N) 

FEB 19 7:49:46 37.203 
21 16:38:27 '37.776 
21 23:24:38• 37.204 
21 23:35,27- 36.151 
22. 0: 4: 9, 37.335 
22 2: 9:22-37.265 

22 11: 2:16 37.197 
'22 11: 6:26:37.269 
22 ',16:36:55 ; 37.207 
22j,16:41:31 ,37.287 
22 :18: 6:43 37.269 
22 21:31:31 37.216 

23 2: 0: 9 35.721 
23 '• 3:23:37 37.268 
23 4: 5:13 35.692 
24 , 6:47:48 - 35.602 
24 9:49:55- 37.166 
24 '14:40: 7- 37.568 

24 15.12:22 37.598 
25 2:38: 9- 36.837 
25 5:34:31 + 35.950 
28 8 6:41:39 37.197 

o 26-;1:11:,2 -37.182 
26' 1:39:41 ,37.205 

26 1:':18 37.200 
26 :, 1:41:22 337.193 
"26 ,'1:41:41 37.196 
286 1:46:42,-37.199 
26 2:26"25 37.198 
26 p8: 3:35 , 37.199 

26 14: 7:27 37.516 
26 21:54:36 36.996 
26 22:24:13 36.019 
27 18:16:59 37.197 
27 .-8:19:59'37.196 
27 17:49:36 37.2"0 

27 19:56:45 36.806 
28 4:14:23 37.386 
28 7:32:37 37.617 
28 7:37:28 37.606 
28 7:39:56 37.589 
28 8: 3:53 37.598 

28 9: 5:'41 37.594 
28,. 9:16:44, 37.592

LONGITUDE 
(DEC.,,W) 

116.382 
;115.344 

116.372 
116.644 
115.753 
116.331 

116.381 
116.386 
116.378 
116.373 
116.375 
116.367 

118.620 
114.955 
117.973 
115.559 
117.824 
114.769 

115. 335 
117.758 
117.928 
116.379 

1116.409 

116.388 

116.378 
116.383 
116.386 

116.383 
116.384 
116.386 

118.*341 
116.297 

.116.869 
116.379 
116.388 
115.771 

115.956 
115.423 

.117.839 
117.817 
117.822 
117.811 

11, ' 117.818 
117.819

STANO 
ERROR 
H (KU) 

6.4 
6.1 
6.4 

5.7 
6.8 

:9.6 

0.3 
6.6 
60.5 

'6.6 "9.5 
'1.5 

2.4 
1.3 

,3.1 
6.7 
1.4 
2.2 

0.7 
.1.1 

2.6 
6.5 
1.6 

9.6.  

,6.4 
0.4 
6.5 
6,0.4 

,9.2 

6.4 
6.3 

11.2 
6.3 
6.3 
9.6 

9.5 
,4.9 

1.9 
1.3 
6.3 
3.3 

3.2 
5.2

DEPTH 
(Km) 

6.98 

7.00v 
15.24 

15.17 
-2.41 
7.67 

6.87 
'7.83 
.7.83 
7.98 
8.39 
9.96 

7 , 

9.84 
7.13 
3.64.  
2.18* 

.5.69 
11.45 

1.33 
% 1.44 

8.19 
4.64 
9.78 

8.45 
,6.66 

6.56 
7.49 
7.45 

,6.93 

-1.68 
16.31 
.7.6e.  
6.46 

- 6.81 
8.22 

6'. 37 
.- 1.02 

16.93 
5.61 
3.04.  
1.77 

1.87 
7,-2.159

STAM) AZ! 000 
ERROR CAP 125 UAGH|TuDE 
Z(I0) (DEG) kUa Md 

0.7 142 AC! 1.82' 
-- 233 tDOO1.41 
-:.4 "178 ACI 
- 4 .3 19 DOU 
"08.6 -84 BAI 1.45 

0.9 146 ACI, 

0.4 48 MI 
ý0.8 152 ACI 1.6H 
6.7 148 , AC! 
0.8 149 .,AC! 
6e.7 +151 ACI 

11.8 196 BOI 

1.7 317 B0l' 2.43 
3.a 265 0 1.88 
- 317 CO! 
- '239 DOU 

,.6.9 212 COI 1.76 
.2.4 187 o0 1.86 , 

2.6 163 Bi61 1.76' 
.3.4 .226 SD! 2.16 

1.8 295 W90 2.18 
9.7 .135 ABl 

,5.4 124 ,,CBI 
0.5 143 ACI 

0:9 138 "ACI 0.75 
6.6 ,166 .ACI 
6.7 65 Am 1.82 

'0.7 138 AC! 
0.6 '137 ACI 
0.4 , 73 AAMI 

4-.5 304 DOU 2.60 
0.4 -95 AS! 

, 155 DOI 
"0.6 46 ',MR 2.26 
:6.5 76 , AAR 1.75 
;1.7 96 98! 

1.4 152 AC! 
-4.7 268 CO! 

3.1 181 901 
5.2 163 CCI 

164 CC 1.57 
.98 159 OC 

9.3 158 CCI 
163 D•C!

DEL- RUS ON 
ESTIMATES MIN RES. PH. U.S.G.S.  

MLh ULv ULe (KU) (SEC) OUADRANGLE.

1.20 1.14 
1.06 
6.83 

,1.27 
1.61 '1.67 
6.82 ,.8.95 

1.53 1.60 
0.81 1.66 
6.75 ,9.84 

6.84 
,* -'

1.61 
1.84 
1.58 
1.33 
1.48 

1.36 
1.70 
2.25 

1.61 

1.58 

1.12 

189 
1.47 
1.39 

1.49 

1.80 
11.6

5.4 0.07 15 SCRUGCAM PEAK 
,32.7 6.13 5 WORTHINGTON UTN 

1.2 4.4 0.06'12 AMMONIA TANKS 
16.3.6.55 8 STEWART VALLEY 

1.0 1.7'0.22 19 GROOM MINE SE 
5.260.09 13 SCRlU.HA) PEAK 

1.9 5.4'.10 32 S&R•%CAPEAK 
5.6 6.08 16 SCRUIGHAM PEAK 

.4: e 6.17'13 SCRUGHAM PEAK 
4.5 6s.0 .s2 JACMNIA TANKS 
A ft R *7 1") A 07' '1 JJ DIrA/

'0.93 " 3.9,6.14 8 AJAlONIA TANKS 

2.53 07.7 6.24' 14 ;.6UAD. NbT LISTED.  
1.48 , 17.6,6.15 16 utLAMAR LAKE 
1.87 104.4 0.12 7 !NYOKERN 

79.3 6.24 .'7 CLARK ITH 
1.7 '21.1 0.19 13 WAUCOBA SPRING 

1.35 1.6 . 5.6 0.17 7 PAHROC SPRING SE 

!.86 0'6.2 0.19 15 UT'IRISH 
.2.31 2.5 31.768.18 25 WAU.OOBA WASH 

S888.5 .25 16'LITTLE LAKE 
6.84 ''5.3'6.16 14 SCRUCGHAU PEAK 

a6.75 8.3'0.17 12 SCRUGHAI PEAK 

:6.72 ,•4.6 6.13 21'AUMONIA TAJNKS 

6.85 5:50"8'10 15'SCRUC*W PEAK 
1.44 1.1 5.7 6.67 13 SCRUCHAM PEAK 

21.42 11.9 '5.94 .15 28 SCRUGHAM PEAK 

'6.89 '5,5 6.06 13 SCRUCmw'PEAK 
0.87 1.1 "5.7 E0'07 17 SCRUC;HAU PEAK 
1.11 '1.2 5.7 e.e7 20 SCRUCHAM PEAK 

2.14 39.68 622 '13 ***CUAD. NOT LISTED* 
1.67 7.6 6.65 14 TOPClPAN SPRINO 
"6.95 '6.1 1.04 7 8ENNETTS WELL 
'.91 '2.3 5.3 9.11 33 SCRUGHM PEAX(vp/v,-. %P 
1.17 1.4 ' 5.9 0.09 16 SCRtAJM PEAK 

'1.72 14.8 0.16 21 PAPOOSE LAKE NE 

1.66 15.3'8.16 13 FRDE4N0AA FLAT 
1.31 31.9 6.39 6 CRESCENT RESERVOIR 

21.35 11.44 0.21' 10 PIPER PEAK 
1.21 12A8t.11' 9 PIPER PEAK 
1.84 1.6 '14.1'6.12 19 PIPER PEAK 
2.63 1.7 13.0 8.1a 24 PIPER PEAK 

1.31 13'.4 6.14 13 PIPER*PEAK 
1.58 +. 13.7 0.15 13 PIPER PEAK

a



1990 LOCAL HYPOCCNTER SUMJMARY - S08 EART.T [ES

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEG. W)

FEr 28 9:22:15 37.594 
28 9:24:17 37.591 
28 10: 0:14 37.597 
28 12: 9:29 37.603 
28 13:45:12 37.600 
28 15:34:18 36.343 

28 17:13: 6 37.603' 
28 17:36:25 37.597 
28 18: 2:40 37.600 
28 18:18:57 37.601 
28 18:56:55, 37.596 
28, 20: 9:10 37.598 

28 20:55:44 37.544 
28 21:27: 8 37.596 
28. 21:56:36' 37.598, 
28 22: 5:47 37.594 
28 22:17:11 37.601 
28 22:17:48 37.594

28 
28 
28 

WAR I 

2 
2 
2 
2 
3 

3 
4 
4 
4 
5 
5

22:10:59 
22:26:3D 
23:42:50 

1:47:51 
2: 5:55 
2;42:35 

3:53: 3 
3:57:46 
4: 3:23 
4:26:49 
6:18:, C 

11:53:40

37.598 
37.599 
37.595 
37.603 
37.593 
37.597 

37.595 
37.595 
37.599 

.37.606 
37.598 
37.606

17:52: 5 36.577 
13:57:15 36,804 
15:42:40 38.236 
17:10:48 37.018 
21:46:14, 37.573 
5:33:57 37.478

16:35:17 
1:20:43 

17:42:36 
17:56:55 
8:51:21 
9:17:44

37.309 
36.786 
37.202 
37.200 
37.666 
35.653

5 10:13:21 35.635 
8 19:'5:32 38.731

117.807 
117.811 
117.819 
117.818 
117.820 
114.887 

117.841 
117.813, 
117.807 

117.818 
117.812 

117.727 
117.811 
117.815 
117.802 
117.814 
117.799 

117.811 
117.814 
1:7.807, 
117.820 
117.820 
117.802 

117.802 
117.805 
117.797 
117.846 
117. 808 
117.847 

117.824 
115.988 
116.823 
118.588 
117.526 
116.003 

117.586 
116.319 
118.381 
116.385 
114.888 
116.315 

116.325 
116.175

STAND 
ERROR DEPTH 
H(i0) (KM)

2.8 
1.6 
0.9 
8.9 
1.5 
1.9 

2.86 
1.1 

6.9 

0.9 
2.9 

2.2 
2.1 
0.4 
2.2 
1.2 
0.6 

3.3 
0.7 
0.5 
1.3 
4.6 
6.4 

9.9 

0.1 

1.6 
6.9 
2.2 

2.6 
0.4 
0.3 
0.3 
7.3 
0.6 

0.5 
0.3 
0.4 
6.6 
2.3 
6.8

1.99 
1.66 
2.84 
8.50 
5.03 

-1.54 

3.44.  
2.76 
5.40 
5.76 
2.67 
2.809 

2.95.  
1.48 
2.98 
1.80e, 
5.61 

-0.22 

1.92 
4.63 
6.85 
5.68 
1.91.  

-0.14 

-0.71 
1.99 
3.82 
3.37* 
2.26 
3.49.  

-1.93 
6.09 
9.31 
7.62 
7.56.  
6.95 

7.39 
8.36 
7196 
7.56 
6.26 
1.46.

STAND 
ERROR 
Z(iW) 

7.8 
4.7 
2.5 
2.3 
6.7 
2.4 

3.1 
4.6 
3.6 
2.7 
7.9 

6.3 
3.1 
6.6 
3.9 
0.9 

9.7 
4.2 
0.8
4.6 

1.9 

0.8 

2.8 

2.2 
1.4 
1.1 
1.2 

1.6 

1.1 
0.6 
0.6 
0.9 
2.0

5.9 -1.13 3.6 
0.9 7.66 2.7

AZ! 
cAP 

(DEC) 

156 
158 
164 
164 
165 
173 

179 
160 

163 
160 

110 

161 
153 
'61 
151 

159 
161 
158 
165 
164 
153 

15.3 

155 
151 
182 
157 
183 

259 
150 
118' 
95 

199 
57 

94 
83 

142 
I30 
226 
263

030 
125 MAGNITUDE 

-Uca &¢I 

Oci 
aCI 
BC! 1.81 
aCt 
Oct 
CCI 2.25 

cct 
BCI 1.24 
DCI 
Dci 

bCI 
Oct .1.51 

ccr BCi' 

BC! 

AC! 

Ccc 
act 
Act DCI 

Cci 
9C I

ACA 
ADA 
ADA COA 
BCA 
COA 

COI 1.74 
AC! 1.20 
ABl 
ACI 
DOI 

ABI 
AAI 1.32 
ACI 1.42 
AC! 

DOI 2.55

266 D01 
125 081

ESTIMATES 
ULh MLY ULc

1.13 1.28 
1.12 1.25 

1.35 
1.05 
2.26 

1 

1.05 
1.41 1.52 

1.11
1.26 

1.64 1.80 
1.85 1.71 

1.16 
1.5e 1.48 
1.51 1.568 

1.54 
1.50 1.74 

I.58

1.41 
1.73 
1.34 
1.54 
1.18 
1.52

1.94 
1.55 
1.42 
1.49 
1 .05 
1.61

2.07 
1.60 
1.59 
1.87 
2.19 
2.07

1.99 
1.13 

1.64 1.47 
0.79 1.17 

1.4 
1.57

0.88 

1.19 
0.83 
6.76

1.36

1.40 
8.72 
1.15 
0.73 

2.11 
0.75

DEL- RS tN 
WIN RES. PH. U.S.G.S.  
(KW) (SEC) OUADRANGLE

13.5 0.02 7 PIPER PEAK 
13.7 0.08 8 PIPER PEAK 

2.2 13.2 0.12 17 PIPER PEAK 
12.5 6.13 11 PIPER PEAK 
12.8 6.20 II PIPER PEAK 

2.0 50.4 a.34 12 DRYLAKE 

12.8 0.18 ' 7 PIPER PEAK 
13.2 8.13 12 PIPER PEAK 
12.8 0.15 le PIPER PEAK 
12.7 0.16 12 PIPER PEAK 

2.2 13.3 0.14 20 PIPER PEAK 
13.2 0.12 12 PIPER, PEAK

20.1 0.31 - 6 LICA WASH 
13.2 0.10 I1 PIPER PEAK 

1.6 13.0 0.08 9 PIPER PEAK 
13.4 0.09 9 PIPER PEAKXl 

2.3 12.7,0.17 16 PIPER PEAK' 
13.4 0.15,11 PIPER PEAK"_ 

13.3 0.11 12 PIPER PEAK 
1.6 12.9 8.10 11 PIPER PEAK 

13.3'8.09 8 PIPER PEAK 
12.5 0.23 16 PIPER PEAK 
13.6 0.1, 12 PIPER PEAK 

1.6 13.9 0.15 16 PIPER PEAK 

13.3 0.14 8 PIPER PEAK 
13.3 0.e4 4 PIPER PEAK 
12.9 0.06 5 PIPER PEAK 
12.6 0.12 18 PIPER PEAK" 
13.0 0.e6 7 PIPER PEAK 
12.7 0.13 8 PIPER PEAK 

45.2 0.16 13 NEW YORK BUTTE 
15.4 0.08 11 FREHcI-UAM FLAT 
14.8 0.11 16 BDE•ETTS WELL' 

1.7 17.5 0.11 25 THIRSTY CANYON SE 
14.9 1.19 9 LIDA WASH 

2.1 10.7 0.18 16 WHEELBARROW PEAK NE 

18:1 0.11 9 MAGRUDER WIN 
6.3 0.08 16 JACKASS FLATS 

1.1 5.2 0.07 13 SCRUCHAM PEAK 
5.7 0.08 12 SCRUICHA PEAK 
4.5 0.12 8 PAHROC SPRING 

54.5 0.35 11 AVAWATZ PASS 

56.8 e.36' 9 AVAWATZ PASS 
8.8 0.15 10 SPECTER RANGE NW

C,

Lrl 

0"

X-v



1990 LOCAL HYPOCINTER sumMRY - SOB EARTHQUAKES

STAND STAND AZ 

DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR CA 

(UTC) (DEC. N) (DEC. W) H14U) (KW) Z(K.) (DE 

MAR 7 '6:10:33 37.019 . 117'.729ý, 2.4, 11.03' '3.3 26 

7 6:32:27 37.368 117.213 0.3 -2.01 6.4 12 

8' 6:25:48, 36.0762,116.782 '5.3 1.98. -- ,12 

9 20:47:53 37'.150 111,116.576 0 0.65 11.06 '.1.6 -N11 

9 20:53:52 '37.151 ' 116.588 -,0.4 13.17 -0'6.7 '16 

9 21: 9:27 '36.379- 114.902 3.7 -1.59 - 3.5 18 

10 ;. 2:38:32 '36.681 ,'115.685 4.7 9'-1.81 9.1,. 31 

10 2:43:17 36.475 116.558 6.4 6.38 6.8 

10 'S6:46:19 '36.763 '116.000 '0.
4  0.60 1.1 "12 

10 18: 0: 7 37.121 .117.293 0.4' 10.02 -6.8 9 

10 23:21:25 37.249 116.384, 1.5 4.65 2.9 20 

12' 12:47:23 36.826 j 116.002' 0.6 e 0.42- 1.1 14 

13 21:' 8:26 36.395, 117.0203 1.6 15.89. - 1.3 11 

14 3. 4:42 37.039 116.300 0.7 5.18 0.9 1I 

14 9 -:55: 3 37.045'" 116.304Ž 1.3 3.52, 2.8 ,1 

16 1: 6:21 36.124ý 114.866 -3.4 -e.855 .- - ' 

16 7:33:31 '37.165 1 116.250 0.4 -0.44-- 0.5 "1 

16 '15:43:12 37.508al 117.525, 0.5, :5.31: 2.0,, 

", 17' -3; 5:33'137.2321 `'116.423c' 6.5 '-1.69 1', 0.6'1 

17 14: 0:47 36.605 116.237 6.4 7.70 0.8 

17' 23: 1:35"•35.229'1, 116.717' 6.9 ,15.63-.- 1.9 '3 

-, 18 3:26:53' 37.191 ' -115.769 7 6.5' 6.29:- 6.9

., 19 -1:51:23 37.199 116.477 0.3" 6.69 .0.5 1 

" 21 !ý'6:38:43 37.322 117.711' ' 6.9) -e.22ý" , 1.3 1 

21* 14:16:38 "36.728 ''.'116.475 :0.5' -4.69 , 2.1',, I 

22 7:43:33 37.039 116.301 0.3 1.45 1:.0 1 

22:11:44:29 36.7771,k 115.982' - *", 1.60 -- "2 

22 12:55:20 .37.4701' 117.652:': 0.4\ . 2.29' 2.3' 

22 '15: 8:44 36.6631J.,'115.676. ' 6.5-' r'1.09 -3 ., 

24' 17:11:17' 37.248-' "115.415'' 0.8-' 0.82 1.2 

- 24" 20:32: 4 '37.251',"115.413- 6.5 2.91- 4.1 

25 21:34:44 37.358 116.515 0.4 7.75 2.5 2 

26'' 6:18:01 '36.699,' 116.116- 0.3' -'6.9b- - 0.5- 1 

26 '23:30:53 37.01. 116.215' 1.06 6.43--- 1.1' 2 

- 28. 5:48:13 37.115' 117.392 ' 0.8 -6.08, 4.1-' 1 

29 '11:13:54'37.3111- 115.185 1.3, 2.66 '" 2.8 ' 1 

29' 11:19:26 ,36.506, - 116.947, ' 0.4'k'6.91"-. .9 

29 22:10:47 36.506 116.941 6.3 7.89 1.3 

30 '11:53:53'36.767' , 116.219 " 0.4 '"e.62. 0.7-, 
(30 18: 9:44-'37.235:k- 114.902 " 3.3- '-0.88#' -

31' 1:"7:57 35.600' 115.564 3.0 • 2.22*' , 

31 22:53:46 '36.864" 116.757' 0.9 '11.59 , 2.5 

M' 31 *23:58:'5 '37.187 "'116.3941 1.0"' "4.54 2.8 

APR- 1 2:30:39 37.191 116.388 6.3 7.35 0.5 

rS 
'

1 000 P 125 MACNIT 
G) MCo 

BOA 2 
2 ABA 
s8. DCU 

e- AB! 5 - ACI 
.2 , COI 

4 DOI 
58 OC! 1.48 
29, Act 1.56 
2 ABI ' 
14 83D1 1.84 
49- ACI 1.60 

05 * BSA -5* AD! 
5 80!'

58" CCI, 
17- ABI 1.3S 
77': AB! 1.37 

75-' 801;1.65 
87 AS 1 1.35 
02' - DOI 2.73 
91 ,O 811.78 
31 . AC! 1.61 
53 9C 1.59 

72 DCI 1.30 
64 ACI 1.68 
.34 ADI ,6.99 
79' DCI ,1.53 
73; BCI 1.84 
96-, DCI 2.62 

94 DC! 2.67 
'24 BO 1.53 
22 ' ACI
0H' AD! 1.33 
90 D I01 1.73 
6e BC! 3 1.77

68 
92 ., 

2341
239 
175 

127 66

ACi l .59 
ACi 1.59 
ADI 1.17 
Col 1.94 
ColI 1.78 
DCI .1.18 

881 1.20 
AAI 1.44

DEL- RUS IN rUoE ESTIMATES UIN RES. PH. U.S.G.S.  
Md ULh ULv MLc (IMa) (SEC) QUADRANGLE

2.16 , 1.53 
2.26 

1.25 
1.48 

1.25 0.86 .02 
1.12 '1.28 
1.65 1.42 
1.06' ,1 .,35 

1.06 

1.46 
1.16 
0.62.  

::1.5 
06.95 1.01' 
1.68 1.41 

1.72: 1.63 
1. 76 "'1.09 
4.21 
1.53 1. 71 
1.42, 1.49' 
1.066' •1.12 

:.+ 0.74 

0.83 
o0.54 

" 1.847+';.56 
, -1.79 1.88 

S1.93. 2.00 

- 2.05- 2.09 
1.17 1.14 

-102 1.34 
-. 1.8 1.66 

-1.33 1.22 
'1.44 1.55 

•. 0.68 
1.82 

-1.67' 1.74 
0.74

S6.74 '1.16
0.72 
1.23

24.8 0.17 -8LAST'ClANCE RANGE '8.5 0.04 6'SCOTTYS JUNCTION SW 
14.6 1.10 13 DDJNETTS WELL 
.13.3 0.10 19 THIRSTY CANYON NE 

2ý 12.9 0.0 815 THIRSTY CANYON NE 
27.1 0.15- 5DRY LAKE.  

1.4 11.3 6.16, 8-INDIAN SPRINGS' W 
2.6 11.3 0.19 26'RYAN I 

11.9 0.08 16 CANE SPRING 
1.4 14.4'0.12 16 U.•EHEE CRATER 

6.6 0.06 7 SCRUGHAM PEAK 
- 2 12.7 0.10 13 CANE SPRING 

" 7.2 0.1610 EMIGRANT CANYON 
0.9 6.3 6.08 10 r•'•CKBOARD MESA 

6.7 0.15 10 BUCKBOARD MESA 
"24.5 0.41t11i IBULDER BEACH 

1.2 - 8.5 0.08'11 AJ, JONIA TANWS 
S7.8 0:15,13 LIDA WASH 

1.5 9.1 0.18 ,14 SCRU.HAU PEAK 
16.2'0.08 15 SPECTER RANGE SW 

4.9 82.7 0.14,17 ...OUAD. NOT LISTED0 
1.8 15.5 0.16 20 PAPOOSE LAKE NE 
2.6 13.7 0.12,25 SCRUGHAj• PEAK 

"11.5,0.25 14 MAGRUDER MTN 

" 8',i I ý' 13 LATIHROP WELLS UW 
6.4' .67•13 BUCKBOARD MESA 

_13.a e0.0 4 FRENCHMAN FLAT 
1.8._13.9 e.1C19 g ,MAGRUDER MTN 

12.5 0:21,32 INDIAN SPRINGS NI 
22.1 6.25 24',DESERT HILLS W 

2. 2i:e 0.21' 28 CUTLER RESERVOIR 
29.9 .06' 14 TRAIL RIDGE 

114.5 0.09 13C,•A, DESERT ROCK 
1.2" 4.2 0.14 14 TIPPIPAH SPRING 

1.6 23.8 0.16 15 UBEHEBE CRATER 
11.7 0.27, 13 ALAMO SC 

S18.70.14-i5 CHLORIDE CLIFF 

19.1 0e.1 17 CHLORIDE CLIFF 
5.5 0.11, 14 SKULL UTH 

23.2 0.22 , 68DELAMAR 3 NW 
"79.Ie.16'10 CLARK MTN 
13.8 O.12;11, BULLFROG 

3.:• 6.9 7 ee I' SCRUG, PEAK 
1.2 ' 63 0.09' 19 SCRUGHAM PEAK

Cr

..........

01



1990 LOCAL HYPOCONTER SUL.,ARY - SO8 EARTHQUAKES

STAND 
DATE - TIME LATITUDE LONGITUDE ERROR DEPTH 

.(UTC) (DEG. N) (DEG. W) H(KM) (KW)

APR I I 
I 
I 

1 

2 
3 
3 
3 
3 
4 

4 
4 
4 
4 
4 
4 

5 
5 
5 5 

6 

7 
7 
7 
9 
9 
9 

9 
9 
9 

18 
16 

10 

11 
13 
13 
13 
14 
14 

14 
14

3:21: 6 
7:26:26 

10:24:5e 
12:24:53 
13:57:17 
17:33:51 

9:20:58, 
2:26:47 
5:47:58 

12: 1: 6 
23:28: 7.  
3:42:31' 

6:17:46 
6:18:26 
6:39:25 

11:29:31 
13:11:24 
19:46:13 

2:38:12 
20:25:27 
20:25:58 
23:11:30 

1:57:10 
16:•58: 9 

8:49:54 
9:18: 9 

21:51: 3 
16:58:15 
11:32:11 
11:32:30 

14:41:47, 
14:47:27 
16:45:36 
8:17: 3 
8:20:23 
8:25:19 

11:19:14 
6: 0:46 

19:35:45 
23:29:60 

1:58:11 
1:59:47

37.417 
38.501 
36.498 
36.759 
36.884 

"36.507 
37.879 
38.500 
37.962 
36.037 
35.583 
36.021 

35.806 
35.840 
37.860 
36.086 
36.652 
36.e66 

35.906 
37.19 
37.126 
35.620 
37.113 
36.047 

37.198 
37.195 
37.198 
36.007 
38.793 
36.789 

38.e47 
36.e52 
38.390 
37.222 
37.218 
37.219 

35.929 
37.766 
37.117 
37.229 
37.263 
37.227

114.490 
116.937 
118.942 
116.234 
116.214 
116.950 

116.128 
116.927 
117.114 

,117.721 
,115.553 
117.725 

116.796 1 
116.758 
116.144 

-- 117.467 
115.838 

\' 117.697 

117.792 
116.753 
116 756 
115.569 
116.755 
117.899 

118.380 
116.384 
118.382 
117.778 
115.949 
115.949

117.508. '0.7 
117.503 3.9

5.82.  
3.09.  
2.01 
3.84, 
1.72 
5.32 

-0.12 
0.92 
6.29' 
5.87, 

'3.32.  
3.28.  

3.09.  

.0.37, 
"3.63.
7.22 
7.0o.  

9.64 
0.09 
1.65 
2.18.  
0.24 
5.61.

STAND AZ! DOD 
ERROR GAP 125 MAGNITUDE 
Z(KM) (DEG) Uca lMd

1.4 
0.7 
1.6 
1.9 

0.7 
0.9 
0.5 

:2.1 

0.8 

1.8 

3.2 
0.3 
1.7 

8.4

1.8 
0.3 
6.5 
0.5 
0.4 
0.4 

-0.5 
0.6 

0.2 
1.3 
1.9 

\2.4 
20.1 

68.5 
4.1 
1.4 
5.0 

6.8 
0.4 
0.8 
1.8 
0.5 

'2.1 

0.7 
6.3 
1.1 
6.3 

0.4 

2.4 
7.8 
9.2 
0.5 
6.3 
6.2 

2.4 
0.6 
1.9 
3.3 
2.9 
1.8

1.3• 
1.89 
3.05.  
0.56 

10.25 
2.4a

4.1 
1.5 

4.2 
4.5 
6.4

265 
87 
86 

133 
133 
149 

111 
120 
177 
287 
227 
283 

275 
313 
106 
271 
174 
278 

279 
169 
150 
223 
147 
286 

134 
68 

134 
299 
255 
254 

292 
310 
277 
147 
136 
145 

276 
14e 
121 
232 
127 
150

Col 
C0! 
Act 
ABI 
ABl 
ACI 

ACOl 
AC! 
'AC!I 
DOI 
ýCol 

.Col 

DOI a01 

COl

2.02 
1.63 
1.62, i.ea 
1.30 
1.39 

1.97, 
1.44 
2.65; 
2.29 
2.05 
1.78 

1.55 

2.01, 
1.44 
1.37 
1.80

D01 1.62 
ABl 1.37 

-AC! 1.448 
Col 1.60 
AC! 1.26 
C00 2.21

Al 1.36 
,AI 1.44 
Be1 
00D 2.12 
ADI 1.11 
AD! 1.19 

00! 2.37 
I01 1.61 

DOI 1.98 
BCI 1.21 
ACI 1.16 
ACI 1.34 

DO! 1.97 
AOI 1.37 
CDI 
C00 1.13 
Cal 
COl

2.51 2.2 , 113 SCI 1.17 
1.49. - 154 CC0

ESTIMATES 
MLh MLv MLc

2.03 
1.61 
1.44 
1.22 

1.06 

1 .88 
1.15 
3.26 

1.73 1.05 

1.95 
1.67 
2.88 
1.44 
0.81 
1.89

1.89 
1.72 
1.40, 
0.42 
0.87 0.9 
1.01 

1.97 
1.62 
3.23.  
2.43 
1.95, 

V.187' 
1.51..  
2.15 
131 
1.09 
1.72

2.N0 1.71 
1.68 1.32 1.1 

1.27, 1.1 
1.91 
6.65 1.1 

2.36 2.24 2.7 

1.35 1.17 1.4 
1.55 1.26 1.1 
0.96 0.79 
2.12 2.12, 

*,87' 1.1 
1.13 U.2 

2.32 2.7 
1.580 1.0 
2.07 1.94 
1.06 1.06 
1.09 1.87 
1.03 6.99 

2.20 1.79 
0.84 

0.95 0.63 
1.44 1.26 
0.79 0.76 
0.79 0.80 

1.31 1.18 
0.61 0.56

DEL- R•4S N 
UIN RES. P11. U.S.G.S.  
(Ki) (SEC) QUADRANGLE 

30.3 6.11 9 oooQUAD. NOT LISTED.  
19.6 6.14 32 CHLORIDE CLIFF 
18.4 0.15 21 F104ACE CREEK 
3.8 0.11'14 SKULL UTN
4.8 0.10 14 MINE MTN 

18.5 6.69 17 CHLORIDE CLIFF 

, 4 - * , 

21.3 0.15 18 REVEILLE PEAK"'
19.6 0.10 12 CHLORIDE CLIFF* 
37.6 0.06 44 IMA3D LAKE 
68.4 0.18'22 COS0 PEAK 
81.2"0.212 CLARK ITrN 
69.7 6.14 11 COSO PEAK 

18.7.0.23 18" WING..TEWASH 
16.9 0.62 5'WINGATErWASH* 
21.1 6.18 17 REVEILLE PEAK 
47.4 6.23 10 UATURANQO. ' 
5.3 8.608 5'MERCURY NE 

64.7,0.18 8.0050 PEAK

82.4 0.18 7 LITTLE LAKE 
4.8 6.16 17'SPRIhkOALE
4.0 0.16 11 SPRINGOALE 

77.2 0.15' 9 CLARK UTN' 
4.6 0.68 it SPRINGOALE 

66.1 0.17'12"COSO PEAK 

5.3 8.11 20 SCRUC*4H. PEAK 
5.8 6.09-22 SCRUGFA& PEAK 
5.6 6.68 9 SCRUGHAM PEAK 

74.5 6.13'13'HAIWEE RESERVOIR 
14.7 6.02 4 FRENCH4MAN FLAT 
14.3 0.60V 5 FRENCHAN FLAT 

65.4 6.17 16 COS PEAK , 
62.5 0.08 8 COSO PEAK 
75.4 0.30 9 *.OCJAD. NOT LISTED* 
20.5 0.13 14 SPRINGCALE, 
20.2 0.08' 18 SPRINGOALE,' 
19.7 6.05 17 SPRINGOALE 

77.1 0.27 17 MOINTAIN SPRINGS CAN)Oot, 
13.3 0.66 5 WIITE RIVER NMRM'iWS 
15.6 0.16 5 BONNIE CLAIRE SE 
22.5 0.13 5 DELAMAR 3 NW 
11.6 0.32 8 MAGRUDER UTHN 
12.1 6.10 9 LAST CHANCE RANGE 

12.3 0.10 15 LAST CHANCERANGE 
12.8 6.86 6 LAST CHANCE RANGE

CI 8.89 9.8 
7.63 6.4 
8.34, .1.5 
2.25. 
1.51." -

5.26, 1.7 

7.60 1.7 

-1.04. 
6.40 2.3 

-0.71 .. 6,.4 
7.26 1.3

3:12:14 37.242 
4:42:55 37.224

117.689 
117.654 
"117.896 
116.936 
116.935 
116.928 

117.739 
115.629 
117.084 
114.928 
o17.521 
117.510

0%

2



1990 LOCAL HYPOCEDTER SUMMARY - SOO EARTHMGAWES

DATE - TIME LATITUDE LI 
(UTC) (DEC. N) ( 

APR 14 5:14: 2,37.233 
14 5:24:20 37.234 
14 6:17: 2 37.234 
14 .6:57:21, 37.235 
14 8: 8:59 37.238-1 
14 9:44:57 . 37.239

14 11: 9:58.37.237 
14 14:32:41 37.233 
14 '15:17:-4" 35.750-, 
14 15:42:18' 37.2368 
14 19:15:,4 -37.234 
15 15:22:29 37.236; 

16 5:49:55, 38.332 
17 1: 7: 2 37.234 
19 -5:39:36 -36.5e7-.  
20 :,6:35:36 137.121, 
20 6 e:47: 0 37.125 
21 510:58:31 36.202 

21 17:55:53 .37.i12.  
21 17:58:10 37.13e
21 18:,4:42 ,37.130 
22 ,8:58:26 37.19, 
24 ý0:19:44 37.124,, 
24 2:20:37 37.461 

25 17:19:46 36.455 
25 23:37:20 37.340 
26 ,8:41:'8 37.077 
27 '"8: 17:30 38.795 
27 ,13:35: 0 36.743 
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 
3a 20:48:29 r 37.655 

MAY I 3:5e:56 37.261b 
I< 21: 1:55,-36.158 

2 4:13:24 38.699 
20,6 :28:21, 37.818 
2 22:28:10 36.360, 
4 12:18:15' 36.967 
5 ý23: 2:58 '35.920 

6 4:33:26 386133;* 
7 23:45:27 37.854

STAND 
ONGITUD. ERROR 
DEC. W) H(KM)

117.569 
117.505 
117.5e5, 
117.511 
117.510 
117.5e8

8.4 
0.2 
0.2 
6.3.  
0.3 
0:.4

117.507 0.4 
117.510 0.2 
117.962,_ 1.2 
117.510', 6.3 
117.511 0 8.3 
117.508 6.4 

11. 514," 8.9 
117.509 1.3 
116.943 0.5 
117.061 0.4, 
117.658 e.0 
117.961,- 2.0 

117.463, e. .2 
117.062 6.3 
117.059 + : 6.4 
117.175 0.3 
117.966 e.9 
115.143,, 6.1 

114.5e2 1.0 
114.929 0.8 
116.003 0.8 
117.458 '0 6.7 
1186,28 0.4 
115.927 0.3 

118.e44,, 6.1 
117.358 ' e.4 
117.627 6.6 
116.338 4.4 
117.926 , 1.5, 
114.814 1.5 

115.352 1.8, 
116:277 0.4 
116.155 3.0 
114.928 , 1.1 
117.435 6.5, 
116.974 0.7.  

117.800 1.5 
116.133 6.7

S 
DEPTH C 
(KM) Z 

4.50 
0.78 
6.95 
4.94' 
4.49 
1.49 

2.22 
2.95 

18.16 
4.51 
5.53 
"0.65 
7.96 

-0.27 
9.55 
5.23 
5.22 
2 .90 ,' 

"7.24 
-1.99 
-1 .33 
*0.82 

S2.75 
3.82.  

6.1 
6.23 

-1.67* 
--e.51 
-4.89 
6.25 

3.48i 
-4.04.
11.02 
2.250 
5.41' 
2.9e 

2.72i 
2.99 
1.04 

-1.56," 
7183'ý 
2.24 

13.48 
3.13.

TAJO AZ! 
(ROR CAP 
(KM) (DEG)

2.5 0.4 
0.4 
1.3 
1.82 
1.1 

1.0' 
2.2" 
0.7 
1.9 
1.2, 
e.g' 

3.6 
2.6 
1.7 
3.0 
6.4 
5.8 

1.4 
0.4 
0.5 
6.6 
3.1 

1.1 
1.3 

0.6 
6.5 
0.5

6.6 
8.7 

11.5' 
7.3 

6.4 
9.2 
2.8 
1.1 
6.9 

1.2

000 DEL- RUS IN 
12S MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.  

Uco Md MLh MLv ULe (KM) (SEC) CUADRANGLE

119 1 CI '1.17 118 1 ACI 1.02 
117 ACI 1.07 
118 ACI 1.16 

'143 ACI 0.91 
97 DCI 1.34 

.144 ACI 1.13 
61 0 , DCC , 1.91 

285 901 1.99 
117 ACI 1.22 
118 ACI 1;34 , 

99 ACA 2.26 

338 DOA- 1.75 
118 DCA , 1.64 
1S., ABA 1.89 
-104, DC! 1. 2 
128 ADI 

,265' C00 1.51 

51 ACI 2.12 
148 AC! 1.21 
139 ACI 1.23 
9"' ACI 1.16 

244. BO1.45 
214 DOI 

217 AD! 2.69 
.201' lADI 1.59

122 CCI 
1960 DOI 1.42 
112 . AC! 1.46 
136 :ACI'1.35 

275 ,DO!I 
115 ABV.1.24 
157 BCI 1.16 
275-' CO0!1.78
234'L, COD!'2.03' 
"203" C0l11.78 

151 , CCI 2.05, 
123 AB , 
223 CODA 1.52 

155 BCI 1.64 "149"' DCI.1.55 
275 ADI 1.44

2864 801 1.281 
108 CCI 1.28 ,

1.32 1.09 
1.13 
1.36 
0.81 
1.45 

1.16 
2.85 
2.41 
1.33 
1.42

1.18 •1.15 

1.17 
0.78 
1.33 

1.11 
1.92 
2.15 

,I." 
1.38

1.5 12.2 0.11 15 LAST CHANCE RANGE 12.6 0.04 12 LAST CHANCE RANGE 
12.5 6.05 12 LAST CHANCE RANGE' 

,1.5, 12.1 0.06.16 LAST CHANCE RANGE 
12.1 0.05 8 LAST CHANCE RANGE 

1.5 12.3 0.15 23 LAST CHANCE RANCE 

12.4 6.08 14 LAST CHANCERANGE 
2.1 -,12.1 0.68 26 LAST CHANCE RANGE' 

101.6 e.07 10 LITTLE LAKE " 
12.1,6.07 14 LAST CHANCE RANGE 

1.5 12.6 6.07 14 LAST CHANCE RANGE 
12.3 0.11 14 LAST:CHANCE RANGE "

1i.8 0.15 12.2 0.18 
18.9 0.10

5 GEORGESCANYON RIM 5 8 LAST CHANCE RANGE 
19 CHLORIDE CLIFF

0.82 , 15.6 0.e9 12 BONNIE CLAIRE SE 0.44 i1.0 0.00 5 BONN IE CLAIRE Sr 
1.7e -. 74.5'.0.17 12 HAIWEE RESERVOIR 

2.O -2.2 15.7 8112 42 DclIE CLAIRE SE 
0.93•, , 16.6 0.10 17 BONNIE CLAIRE NO" 
6.60 16.6 6.11 15 BOWIE CLAIREPI! 
1.67 1.4 13.4 0.07 26 BONNIE CLAIRE W 

1.38 1.9.3e.8 0.07 8 WAUCo0A SPRING 
0.91, 1.1 10.1'e0.04 5 ASHSPRINCS

2.36 2.01 , 2.5 59.2 0.10 16 MUDDY PEAK 
1.33 1.10 •- 13.1 8.04 5 DELAMAR LAKE 
0.98 1.06 13.6 0.14 13 YUCCA FLAT 
1.22- 1.25 1.3 7.5 0.15 .;3 TIN MTN 
2.63 1.19,, 1.5, 10.9 0.09 17 CAMFlP DESERT ROOK' 
@.81 .,1.14, 13.8 6.68 18 FRENCHMAN FLAT 

".1.53 76.5 0.18_:7 *'*;QUJAD: NOT LISTED* 
11.57 1.28" 1.2 9.7 6.11 14 LU63EHE CRATER 

1.16 1.5 3.0 0.15 14 LAST CHANCE RANGE 

1.72, 1.71• ..- 65.2 0.17 19 AVAWATZ PASS , 
2.13 2.11,*,2.2 31.8 6.17 15 WAUCOGA SPRINO' 
1.68., 1.98 1.92 26.5 0.18,13 GREGERSOH BA4IN' 

1.75,,1.91, '1.9 27.7 0.17 8 BLUE DIAMOND 
+ 0.33 e6.9 4.9 0.08 12 STRIPED HILLS 

2 19.9 0.11 6 REVEILLE PEAK 

1.97 1.50 8 . 26.4 8.17, I, DRY LAKE, 
1!.54 1.61 1.7 8.8 8.20 36 TIN MTN 
1.57 1.53, 1.3 ,18.8 0.04 ,7 WINGATE WASH 

2.12 1.99 69.1 0.16 16 HAkIWiE'RESEIt'olK 
1.46 ,1.8- 20.6 e.16 11 REVEILLE PENd'

I- ,

!

0 

Ln~ 

C

¼.

-- q

0.71 

2.63 

2.83 6.97 
6.93 

1.28 + 
1.50

,?

, ,r +



1990 LOCAL HYPOCENTER SUMMARY - SGB EARTHQUAKES

DATE - TIME LATITUDE 
(UTC) (DEG. N) 

MAY 8 1:18: 5 37.114 
8 9:46:43 35.625 
8 17:27:36 37.3W3 
9 6: 7:10 36.205 
9 12:55:58 36.443 

11 1:11:34 36.838 

11 19:21:53 35.999 
12 11: 0:28 37.15a 
12 17:38:26",37.026 
13, 6:48:12 37.117 
14 5:28: 1 37.477 
14 17:47:41 37.243 

15 1:23: 8 37.729 
15 19:25:52 36.367 
16 6:54:38 37.115 
16 7:50:37 37.114 
16 10:17:36 37.370 
16 13:49:19 36.608 

16 21:32:17 36.668 
17 0:56: 5 36.880 
17 11:50:19 37.635 
17 12:44:27 36.619 
17 12:45:47 36.616 
17 14:48:57 37.395 

17 19: 3:44 37.215 
18 0:27:12 37.118 
18 1:26:13 37.643 
18. 6:44:24 36.741 
18 18:40:16 37.262 
18 18:40.54 37.259 

19 2:21:13 35.851 
19 3: 3:12 37.e25 
26 1:27: 3 36.152 
20 15:57:38 36.578 
26 19:13:27 37.138 
20 23:31:34 37.415 

21 11:12:28 38.836 
21 21:32:53 37.673 
21 23:18:23 37.204 
23 6:38:56 37.218 
23 8:11:27 37.230 
24 3:3C:50 36.681 

24 15:52:35 37.249 
25 7:56:10 36.670

LOGI TUDE 
(DEC. W) 

117.944 
116.260 
115.481 
117.907 
116.967 
117.503 

117.896 
117.609 
116.298 
117.035 
114.618 
114.966 

115.977 
114.913 
117.830 
117.034 
115.207 
117.004 

116.655 
115.982 
117.334 
116.260 
116.259 
117.896 

115.792 
117.029 
117.331 
16.194 

117.521 
117.519 

117;764 
116.455 
117.814 
115.887 
118.013 
115'612 

115.394 
117.03 
115.011 
116.514 
116.505 
116.277 

115.032 
116.660

STAND 
ERRO 
H(KM) 

2.6 
6.9 
1.5 
1.2 
1.2 
6.8 

3.1 
6.5 
0.5 
6.3 
1.6 
1.4 

1.4 
1.6 
6.3 
6.3 
1.6 
6.4 

6.8 
6.3 
1.4 
0.2 
6.5 
0.9 

e.7 
0.4 
6.8 
0.4 
0.4 
0.3 

7.3 
6.4 
1.5 
6.3 
1.5 
6.8 

6.6 
6.4 
e.a 

"0.3 
0.3 
6.2 

1.2 
0.5

DEPTH 
(KM) 

-1.62 
3.40 
1.55 
6.14 

11.61 
2.48 

3.56* 
8.91 
2.73 
6.28 

-2 . 02 
2.93 

4.53 
-1.54 
6.59 
1.51 
6.62 

16.05 

-6.76 
0.84 

-.. 16 
4.59 
4.32 
8.86 

9.88 
4.11 
0.42 
2.14 
9.10 
9.59 

- 1.02 
9.35 
7.00 
7.20 
2.46 

-4.36 

-4.44 
6.15 
6.58 

-e.33 
8.89 

-6.63 

3.41 
3.85

S 
Z 

1

TAM) AZ! 000 
PROR GAP 125 MAGNITUDE ESTIMATES 
((KM) (DEG) MUo Md MLh MLv MLc 

2.1 258 SDI 1.55 1.44 1.46 1.1 
3.5 142 BCI I.e9 0.71 
1.6 91 CCI 1.37 1.63 1.41 1.: 
1.4 254 B01 2.38 2.58 2.; 
1.9 88 CSA 1.74 
1.0 20a AD! 1.34 1.41 1.52 1.  

- 292 COU 1.85 2.54 1.96 
6.5 191 • ADI 1.19 0.87 0.90 1.4 
0.7 149 ACI 1.14 0.72 6.1 
1.5 -.50 ACI 1.84 1.90 1.87 1.1 
1.3 272 801 1.45 1.60 1.51 
4.8 221 001 1.48 1.09 1.44' 1.1 

1.8 199 BOA 1.67 
1.9 .179 DCI 1.72 1.79 1.69 
1.8 105 ACt 1.51 1.44 1.42 1.  
1.5 86 ACI 1.56 1.56 1.53 1.  
3.2 132 DOI 1.15 0.95 I.  
1.5 80 ASi 1.57 1.53 1.45 

6.8 221 AD! 1.23 4.73 
6.4 123 ASI 1.34 0.44 1.07 
1.0 154 DCI 1.24 1.31 1.15 
0.4 147 ACI 6.88 0.54 
1.3 1560 AC! 0.99 1.41 6.70 I.  
6.8 188 801 1.30 1.33 1.  

1.3 86 DO! 1.62 1.78 1.81 1.  
4.1 128 BCI 6.64 6.85 
1.1 159 AC! 1.36 1.40 1.26 
1.1 117 ASi 6.82 1.22 8.51 
6.9 85 ABS 0.96 1.0ee e.8 
0.6 103 ABS 0.92 0.93 6.79 

1.6 295 DO! 1.76.. 2.24 1.72 
0.6 146 ACI 0.95 6.81 
1.3 293 D0O 1.53 1.50 
1.6 109 ASi 6.88 0.79 
6.7 241 COI 1.79 1.75 1.860 1.  
1.1 124 BCI 1.55 1.69 1.49 1.  

0.8 124 BC! 2.22 2.27 2.16 2.  
2.2 95 081 1.14 1.11 1.16 
2.3 161 BCI 1.80 2.14 1.83 2.  
0.4 145 ACI 1.31 1.64 0.95 
6.7 157 ACI 1.11 0.75 
0.2 147 AC! 1.27 1.81 6.91 6.  

3.4 195 BOi 2.05 1.98 1.85 1.  
3.3 158 BCI 1.02 0.50

DEL- RMS IN 
MIN RES. PH. U.S.G.S.  
(KM) (SEC) QUADRANGLE

8 29.2 0.14 13 7.5 6.16 11 
7 28.1 6.26 8 
7 74.6 0.26 25 

13.2 0.31 14 
5 9.5 0.16 13 

83.8 6.3216 
5 8.9 0.67 16 
8 ' 6.2 0.07'11 
8 14.9 0.13 31 

17.8 6.04 8 
8 19.7 0.11 8 

4.3 6.14 9 
27.6 0.16 12 

8 14.7 6.13 24 
6 14.6 0.16 23 
3 14.4 0.67 5 

20.6 0.12 21 

14.7 6.09 15 
8.7 6.11 21 
8.5 6.16 12 
7.7 6.62 10 

3 7.9 6.67 13 
8 3.7 e.17 15 

5 13.2 0.17 18 
15.1 6.08 16 
6.0 0.12 9 
6.9 0.16 17 

11.6 0.10 13 
11.7 6.06 11 

81.9,6.25 13 
8.1 6.09 18 

69.4 6.20 17 
11.3 0.07 14 

9 33.2 0.17 15 
6 16.8 6.26 15 

1 40.4 0.24 29 
10.4 0.14 17 

0 16.2 0.12 13 
13.9 0.09 20 
13.8 6.m6 16 

8 6.8 6.68 15 

8 16.4 0.23 15 
11.6 0.66 16

WAUCOBA SPRING STRIPED HILLS 
CUTLER RESE.'ý,I'
HAIWEE RESERVOIR 
FLOWE CREEK 
DRY MTN 

LITTLE LAKE 
LAST CHANCE 
BUCKBOARD M64PS 
BONNHIE CLAM~.5 
ELICN NE 
OELAA 3 NVJ 

WHITE BLOTCH SPRINGS 
.RY LAKE 

BONNIE CLAIRE SE 
BONNIE CLAIRE SE 
ALAMO '1 
STOVEPIPE WELLS 

BIG DUNE 
PLUTONIUM VALLEY 
MONTEZUM4A PEAK 
LATHROP WELLS 
"LATHROP WELLS 
SOLDIER PASS 

PAPOOSE LAKE 
BONNIE CLAIRE SE 
LmTEZLIA PEAK 
SPECTER RANGE 
MAOGRUDER MTH 
MAGRUDER MTH 

LITTLE LAKE 
TIL4ER MTN' 

'HAIWEE 'RESE 
MERCURY SW 
...QUAD. NOT LISTED 
GROOM RANGE NE 

DOG BONE LAKE SOUTH 
BONNIE CLAIRE SE 
LOWER PAkANAGAT LAKE 
THIRSTY CANYON NE 
THIRSTY CANYON 
STRIPED HILLS 

LOWER PAIRANAOAT LAKE 
BIG DUNE '

in 

C) 

Lrf

C,

IL

I

I



1990 LOCAL HYPOCENTER SULUARY - SOB EARTMMUAXES

DATE - TIME LATITUDE LONGITUOE 
(UTCY (DEC. N)' (DEC. W)

'40 

CU 

-4 

0" 

0

MAY 25: 12:13:11 * 38.154 
25 17:50:34-" 37.267 
25 15:41:25 37.048 
26' 23:38: 1 " 37.036 
27 18:21:11 37.169 
27. 18:34:661 37.1741 

28 0:4a;49"'' 36.736 
28 16:40:26 , 36.226 
28 18:49:32 38.002 
28, 22:41:31 - 37.180 
29' 6:44:31 36.6460
29, 21:21: 65 36.186 , 

36' 1:13:21 36.a23-1 
3'"" 4:3e:27" 38"419" 
3e 8:45:56 37.262 
31' 6:25:22: 37.296 
31 1:53:60' 37.295, 
31 8:49:46', 37.296 

31- 14:29i10" 37.289" 
31 ", 22:34:5 535.665 

JUN 1 18:22:52 38.112 
2', 7:11:' 5 37.338t 
2" 7:11:42 137.328 
2""421:33:44"'36.420 

3 17 -11":26 Z 37.692 
4• 1:46:40 Ž 36.142 
4 8:47:14 37.694 
5" 3: 2: 6 '"37.366 
5,\ 3: 3:18 37.1660 
5' 5:,4:46'"36.469 

5 " 5:23:50 137.335".  
5, 10:55:53"' 37.e97 
6 11: 4:26 37.e97 
7' 7:48:52 437.093 
77 15:45:38 Z36.965" 
7! 21:48:15" 35.976 

a' 8:52:37 " 36.010 
8 : 10:58:43 '36.276
5 19:43:43 37.062 
8' 20:51:48 - 37.226' 
a •522:48:41 '37.805 
8, 22:54:53" 37.011, 

II J". 01, 1 " 1 
16 15:59:" 6 ' 36.696 ", 

" "11 1 13:39: 5 37.351"I

STAND 
ERROR DEPTH 
H(KM) (KM)

117.692
115.1465' 
116.138 
116.479 
117.877' 
117.a87 

115;'557 
116.847-" 
118.e86 
117.860" 
116.939 
115. 459'" 

116.241 
117.895', 
116.3a85 
117.289 
117.272 
115.129' 

115.856' 
116.327 w 
115.321 
117.596 1 
117.569 
117.885" 

116.883 
117.384 
116.877 
114.679 
117.385 117. 505' 

114.585' 
1168.75 
116.874 
116.879 
117.599 
114.821 

114.814" 
117.447 
117.966 
116.464' 
115.218 5 
.16.603 

117.556 
117.255

4.85 
6.4 
0.5 
6.4ý 
0.6? 
1.6 

6.3' 
0.3 
5.5 
6.911 
8.4, 
1:3 

6.3 
7.5.  
6.5 

2.0, 

1.6t 
3.2'.  
7.9 
0.4; 

1.4 

e.3 
1.9 
0.3 
1.4 1 
6.6 
1.3 

4.1 
e.3 
6.4 
0.2" 
6.9 
1.2 

1.4 
1.2 
1.1 
0.5' 
0.7 
6.4 

1.60 
1.2

10.22" 
9.49• 
e.17 
2.61 

-0.84: 
-0.64 

1.50, 
6.23 
3.27o 

-1.02', 
6.16 

-1.95 

4.31 
2.96 
7.03 
5.51 
6.45 
1;33" 

-1.49 
2.79.  
2.64 f 
1.93, 
5.43 

9.92 
2.91 
0.91 
3.06.  
4.30 
3.38.  

-1.02 
1.50 
2.37 
S.'45' 
2.64 

-1.38 
2.78 
3.14.  

-e. 05 " 
0.90" 

-e.54* 

8.412.  
8:43

0x0 DEL- RlS IN 
12S MAGNITUDE ESTIMATES WIN RES. PH. U.S.G.S.  

Uco Ud ULh ULv MLc (ioW) (SEC) OUADRANGLE

STAND 
ERROR 
z(KM) 

1.4 
1:4: 
6.5 
1.1;' 
6.6• 
1.1"; 

1.0 
6.4" 

I.e• 

2.4.  

0.9' 
6.5 • 
6.9 
1 .6: 

4.6 

1.7 
3.7 

7:3 

2.56 
7.9 
6.8 

2.1 

3.6
1.e6 
1.4 
6.4 
4.5 
0.72 

6.4 
4.6' 

0.5 
1.4 4 

1.9 
6.1

1.26, 77.1 6.13,12 COSO PEAK'" 
"" 2.36'" 2.6 5.7:0.13 27 LOWER PAHRANAGAT LAKE 

6.69 1.19 1.4 8.2 0.17 18 TIPPIPAN SPRING 
"0 6.63 , .-,• .2 0.11 16 TILBER MITH.,'.  

2.48a 2.34 2.6. 21.7 0.14,27 WAUCOBA SPRING 
0.78• 1.18'- 26.9 0.13 13 WAUCOBA SPRING

AZI 
GAP 

(DEG) 

257 
142 
127 
107 
213 
219 

94 
126 
312 
238 
117 
149 

64 
279 
143 
122• 
128' 
173" 

74" 
226;" 
292 
86, 

186 
2460,

99 1 
245 

94 
255 
224" 
217 

275 
721 
99 
99, 

1874,.  
163 

1.2 
215.• 
24e) 
234 

93 
116 
139 

I 
287 
181

CDI 
ACI '2.28" 
Be[ 1.59 
"ABI 
ADI 2.21 
B6I 1.23, 

ACI IAl1 
AC! 1.28 
DOI 
AD! 1.36' 
BCI 1.36 
BC1 2.04,, 

AI! 1.57 
D1 0.92 
AC! 1.28 
AS! 9.97, 
AD! I 
BC! 1.48t 

8!1 1.26, 
COI 1.87, 
DOI 1.95 
ACI" 
AD! 
CO! 2.19 

ACI 1.29' 
COD1 1.39 
ACI 1.52 
CDI' 1.35 
BDI * : 'ý" 
COl 1.92 

CO'1.38 
ACI 1.29 1"," 
ACI 1.26 
ACI 1.28 
801 1.2206, 
BCI 1.84 

M' I 1.84,, 
601 1.32"2 
CD! 2.31 
A81!1.54 
AC!' 1.62" 
cci 
BOA," 6.77 i 
COA 1.29

1.53 
6.92 

6.82 
6.92 

1.71 
2.42 
1.61" 
1.88

1.18' 1.2 
1.724 
1.76 
0.92 

",0.72 
S2.37,4 2.8

14.5 0.08 19 *INDIAN SPRINGS ', 
16.5 0.10 14 BENNETTS WELL 
40.4 0.21 7 ***QUAD. NOT LISTED 
19.9 0.10t18 AUCIOSA SPRING 
13.9 6.69 17 CHLORIDE CLIFF 
18.860.22,12 LA MADRE WUTN 

7 4,0.13 24.SKULL WTN.  
78.3 6.28 12 .soWUAD. NOT LISTED 
5.5 6.68 16 SCRUIJHA PEAK 
3.1 0.64, 6,GOLD POINT
1.4 6.00' 4 GOLD POINT 

14.4 0.132 9 ALAMO 

8.5 6.17 12 GROO M•£ HE 
53.6 6.27 12 AVAATZ PASS 
33.3 0.26 7 BLUE DIAMOND 
12.7 0.11 14 MAGRUDER iTHN 
12.7 0.04," 4 MAGRUDER MTN 
59.9 0.22 22 KEELER'"'

0.89 1.61 30.9,0.07:16 SPRINGOALE 
1:40 -"', 37.7 0.21 :16 MATURANGO 
1.51 1.6 14.7 0.12 31 SPRINGOALE 
1.46 : - 27.1 e.651 7 ELGIN'SW .....  
0.75 . :12.4 e.65 8 U EBE CRATER 
1.98 2.1 28.3 0.26 25 DARWIN 

1.30 32.9 0.11 -7 ELOIN 
6.95 1.5 14.4 0.13 21 SPRINGOALE 
1.09 1.5 14.3 6.14 26 SPRINGOMALE 
1.03 1.5 14.9 0.e9 22 SPRIN•OALE'.C 
1.23 ,': 22.8 0.21 13 DRY WTN H 1 
1.47, 8.4 6.18 12 BOULDER CITY 

1.65" 11.1 0.11 '5 BOULDER BEACH, 
1.51 ? 33.7 0.15 15 PANAMINT BUTTE 
2.35 2.5 34.2 0.24 27 WAUCLKA SPRING 
1.321 7.2 0.12 14 SCRUHAMPEAAK 
1.64' 1.6 15.1 0.1510 SEAMAN WASH 
6.72 18.2 0.67 8 THIRSTY CANYON 

18.1 6.62-"5 UBHEBE PEAK 
23.8 0.17-9 COLD POINT:

"4- 4." 4 7 4 44 
""""4" 444"'" ." 

4 , 4 4 , 4 

"44 "4

4," .. " -" "" "4""

1.29, 1.46, 2.0 
1.13 1.03, 
1.67 1.55 
6.96" 1.36" 1.6 
6.91, 1.11z 
1.98 2.02 2.3 

1.33 1.06 1.1 
1.86 1.95 

9.6g 
1,.14 0.791 
6.8a2 6.66 
1.54' 1.12 1.6

a

1.87 
2.24 
6.95 

6.*87 
1:69 
1.52 
1.41 
6.84



1990 LOCAL HYPOCENTER SUMMARY - SGO .ARTKUAKMES

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEC. W)

STANG 
ERR DEPTH 
H(K3) (30M)

SJAND AZI 
ERRO GAP 
Z(KM) (DEG)

OO 
125 MAGNITUDE 

Uca Md

DEL- I•4 IN 
ESTIMATES WDIN RES. P11. U.S.G.S.  
MLh WLv MLc (10K1) (SEC) OUADRANGLE

13:39:41 37.349 
13:4a:45 37.359 
13:43:15 37.360 
13:45: 9 37.368 
14:43:41 37.346 
15:28:45 36.479 

16:52:38. 37.349 
21:57:27 36.706 
21:57:59 36.783 
21:59: 8738.703 
7:12:16 ', 36.100 

21:31:11 -38.190 

"16:52:46 35.784 
3:.3:50 37.857 

11:29:34 37.886 
15:11:49. 38.417 
18:58:40 .37.410 
22:38:46, 36.058

JUN 11 
11 
11 
It 
11 
11 

12 
11 
11 
15 
12 
12 

14 
15 
15 
18 17 
17 

18 
18 
18 
18 

-J 18 
18 

19 

20 
28 
28 

22 
22 

23 
23 
24 
24 
24 
24 

25 
25 
28 
27 
27 
27

36.103 
36.728 
36.784 
38.100 
35.778 
38.134 

36.931 
37.319 
36.734 
37.196 
36.505 
37.092 

37.090 
,35.594 
37.304 

,37.089 
37.e92 
37.291 

37.290 
37.152 
37.215 
38.120 
38.177 
37.861

27 21:34: 4 38.143 
27 22:31: 1 35./27

117.265 
117.263 
117.261 
117.261 
117.260 
117.954 

117.266 
116.450 
116.452 
,118.453 
114.654 
116.946 

116.202 
116.141 
117.369 
116.313 

A117.446 
116.107 

117.692 
115.944 
115.978 
117.695 
117.923 
115.901 

118.156 
115.493 
116.054 
117.559 
117.777 
117.359 

117.362 
117.260 
116.447 
117.356 
117.364 
116.738 

116.732 
115.150 
115.792 
117.082 
114.939 
117.899

1.3 
1.5 
1.3 
1.6 
6.3 
2.7 

0.6 
6.2 
6.3 
6.4 
2.6 

-2.4 

6.1 
1.5 
1.6 
6.4 
6.5 
1.7 

2.5 
1.8 
0.5 
1.6 
4.2 
1.1 

1.2 
0.9 
1.8 
0.5 

"3.8 
0.5 

0.5 
5.3 
0.2 
0.4 
0.4 
6.2 

0.3 
1.1 
0.6 
3.4 
3.5 
1.3

-0.25 
14.78 
12.59 
13.09 
0.38 
S .93.  

2.47 
6.32 
6.07 
6.58 

-1.83 
,0.15 

3.16.  
4.79 
5.50 
5.37 
4.85 

2.65 
2.02 
7.01 68.00 

13.14 
3.41.  

4.53 
8.38 
1.49 
4.88 

,2.90* 
1.79 

2.45 
,6.97.  
4.35 
2.84 
1.58 
6.17 

-4.23 
5.70 
7.21 

-2.05 
-0.30 
5.47

6.8 
5.2 
48 
5.9 
0.4 

1.0 
8.9 
1.6 
1.3 
1.3 

,2.9 

3.6 
2.8 
1.6 
1.7 

8.6 
2.0 
0.9 
3.5 
2.1 

4.8 
1.4 
2.1 
1.5 

2.2 

1.4 

1.4 
1.1 
1.2 
0.3 

0.3 
1.8 
1.4 
3.0 
2.3 
9.6

160 
183 
183 
184 
76 

242 

112 
179 
123 
134 
227 
228 

297 
195 
173 
106 
53' 

2,4 

276 
241 
196 
278 
291 
199 

118 
152 
169 
135 
278 
114 

115 
293 
102 
114 
115 
53 

126 
13a 
124 
274 
252 
223

BCA 
CDA 
BOA 
COA 
AI 1.30 
COI 1.73 

081, 1.33 
Act, 0.98 
ABI 1.32 
A•I 0.95 
OI 1 1.62 

-BOA 

DOA 
CDA 
DCA 
BCI 1.13 
881 1.68 
301 1.36

Co! 
801 
AOi 
801 
CDI 
COA

1.92 
1.32 
1.28 

2.32

1.27 
1.15 
1.68 
1.12 

1.83 

1.86 
1.67 
2.53 

1.63

881, 0.97 
BCI 1.32 
OCI 1.02 
A3I 1.41 
COI 1.48 
BCl! 1.51 

ACA 1.61 
DOA 1.96 
ACI 1.57 
ACI* 1.63 
ACI 1.28 
ABi 1.84

ABi Bel 
ABI 
COl 
CDI 
Col

1.43 
1.39 
1.34 
1.87 
2.56

114.961 2.2 -1.02 2.1 247 001 2.31 
116.671 5.4 3.29* '- .280 DOI 1.50

1.10 
1.87 1.91

5.4 0.16 -7 COLD POINT 
22.8 0.15 8 GOLD POINT 
22.9 6.12 8 GOLD POINT 
22.9 0.16 8 GOLD POINT, 
5.1 0.12 24 GOLD POINT 
61.0 0.23 16 KEELER

1.17 5.4 0.16 18 GOLD POINT 
0.37 9.5 0.04 II-LATHROP WELLS 

1.04 6.93 1.4 9.7 8.18 24 LATHROP WELLS 
0.42 9.6 0.06 10.LATHROP WELLS 
1.81 1.5 21.8 0.10 , 7 HOOMER DAM 

-44.8,0.24 11 BLACK BUTTE 

,38.3 0.17 5 TECORPA 
20.7,0.15,. 6 RELVILLE PEAK 
9.9 0.11 8 UO3DBED CRATER 

1.11 14.7 0.12 13 ASH UEAD(MS 
1.82 1.75 2.1 5.8 0.19 27 LIDA 

1.40 1.2 .8.8 8.11 10 STEWART VALLEY 

2.88 2.00 2.2 62.2 0.15 14 COSO PE.AK 
,0.79 8.9 7.4 0.13 11 MERCURY 

1.22 1.2 13.8 0.08 16 FREDNCHMAN FLAT 
2.00 1.99 62.5 0.20 16 COSO PEAK 
2.55 2.26 97.5 0.29 15 LITTLE LAKE 

31.9 0.14 8 QUINN CANYON RANGE 

0.74 8.6 8.17 9 MINE MTN, 
1.43 1.24 24.5 0.19 11 CUTLER RESERVOIR 

0.40 11.3 0.09 8 CAM DESERT ROCK 
1.38 1.52 1.6 8.8 0.13 20 LAST CHANCE 
1;70 1.45 47.8 0.18 17 NEW YORK BUTTE 
1.71 1.57 10.4 0.15 18 UBOEDHE CRATER 

10.2 0.11 10 UBEHEBE CRATER 
54.2,0.25' 9 SEARLES LAKE 

1.67 1.32 1.5 14.8 e.e8 22 SILENT BUTTE 
1.90 1.78 1.7 10.8 0.13 24 UBEBE CRATER 
1.52 1.41 18.5 0.10 18 UGEHCBE CRATER 
1.92 1.83 2.1 8.7 0.18480 BLACKUTN SW 

1.23 8.2 .098 19 BLACK MTN S 
1.71 1.68 3.8 0.27 19 LCWER PAHRANA4AT LAKE 
1.61 1.55 1.5 13.2 0.14 18 PAPOOSE LAKE 
1.86 1.96 60.4 0.14 It COSO PEAK 
2.53 2.8 34.7 0.29 18 SILVER KING 
1.34 1.49 1.8 29.4 0.14 13 WAUCOGA SPRINGS 

2.03 2.39 2.8 30.5 8.19 14 SILVEý KING MTN 
1.81 1.56 31.8 0.14 .7 LEACH LAKE

"N

-Lfl 

CD0

2:18:,7 
3:36:19 
6:35:56 
6:53:45 

11:46: 7 
18:44:23 

3: 4:37 
0:35; 9 

19:57: 6 
21:33:10 

2:28:33 
21:24:41 

4: 9:49 
4:36:26 
8:54:25 

10: 3:23 
18:17:26 
23:55:39 

3:34:15 
7:45:58 
7: 8: 4 
5;23:14 

11:51:20 
19: 7:35

I I



1998 LOC 

STAND 

DATE -TIME LATITUDE LONGITUDE ERRCR DEPTH 

(UTC) (DEG. N) (DEG. W) H(KM) (1)1)

JUN 28 
28 
29 
29 
29 
29 

29 
30 
38 
30 
30 
30 

JUL I 
1 

2 
2 
2 

2 
4 
3 
6 

co •6 

7 
7 
8 
8 
8 
9 

1e 
12 
12 
13 
13 
Is 

17 
18 
18 
11 
1' 
19 

19

AL HYPOCENTER SULARY - SOB EARTHQUAK(ES

STAND AZ! 
ERROR GAP 
Z(KM) (DEG)

'18: 16:45 S6.097 "'114.'642 . 2.3 LIM.4:', 

10:49:17 37.204 117.552 9 0.5 2.74 
6:48: 6 38.161 114.951 2.3 -1.02 
9:19:29 36.102, 117.701 " 1.e :5.94.  
9:54:55 36.843 116.257 ",6.35 8.98 

13:21:43 37.484 ''114.814 '11 1.97' 

21:22:47 36.719 115.951 4',0.9 . 1:.77 
5:19:31 38.182 117.804 3.0 - 2 
5:30:18 37.059 'T 116.303,,6.2 .19 

11:53:27 37.337 , 115.429 '90.7 6.27, 
12:50:33 37.347 114.829 K 1.0 1.85, 
15:47:13 37.e94 117.358 6.5 6.90 

12:30:60 37.945,, 117.448 3. 13•.3a.  
14:56:31 37.260- 116.425 ' 0.35 :.9' 
17:19: 1 37.257 - 116.426 ,.s -1.78 
5: 8:55 37.447 117.185 • .4 ' 6.93, 

11:21:17,. 37.237 114,842 '2.9 ,1.33 
11:24:36.'37.237 114.851 '1 1.6 ' 3.21..  

16:25:'18 37.325 - 115.4260 " 0.7 3.21" 
17: 7:21 37.052' 117.461 0.5 '1.75' 
11:42:14 38.559 116.828 6.0.3 -7.12,
0:26:44,37:113 115.179 , 01.4 007 
8:10:16 37.130 '. 115.177 0.6.9 -,'S.36' 

19:52:18' 37.808 115.220 .0.5 6.64 

22:55:40 37530' 115.322 0.5 4.23' 

,0:21:24,.36.666 . . 116.378 10.4 4.84 

76:41:4 .37.249 '' 114.816 *,2:2 ' 7.:0.  
20:26::5 '36.933 5113.61!' 1 0 5 ' 3.03.  
20:34:40:36.817.. , 116.266 ".. 6.3 3.78V 

,75O 43.024 t!117 374 p1.4 3.76; 
-6:10:37 37.779 "116.127 ' 0.3 5.17 
10:26:33 37.282 1117.554 :: .6.6 ,, 2.91, 
13:45:48 37.240 , 16.376 •'0.3 1:.597 
15:38:59 , 36.451 14.493 ' 1.5 , 3.14' 

1:24:26' 35.689 '116.618, 34 6.38.  

214:, 2 36.459 /116 5 6.3 16.65 
12:4e:23 37.471 117.957 ''2.2 ' 3.59 

5.17:21: 4' 37.080 114.912. 1.0 , ,3.260 
11:11:13' 38.428, 117.909 7.0 -4.46, 

9 14:37:40 ,38.458 '•117.910 2.4 ,'3.48 

9 18:35:44 35.894' 117.846 '7.7 -,4.72 

9 26:42: 6' 38.523 117.935 -3.0', '3.62* 
9 21:12:42 37.897 117.477 60.6 '3.64.  

'1-

1.7 
1.6 
1.7 

e.9 
3.9 

"2.8 
'2.3 
,6.1 
,1.0 
2.3 
6.7 

"6.8 
6.7 
6.6 
2.6 

"1.8 
1.2 

)63 6.5 
6.9

.4 ,248 
5.5 166 
6.6 ,,,167 

248 

0.9 97 
2• 0 

2.6 93 
A1.2 .129 
6.8',. 47 
4.6 ;,22: 

-" 278 

"60.3 . 78 

2.6 ' 247 
- ' 193 

S. 3 3M0 
2.3 3• 1 

.5.4 311 

•-- 225

0OO 12S MAGNITUOE ESTIMATES 
IMCC Md ULh ULv ULc

1.411 
1.91 
1.87 

1.09 

1.99 

1.71 
1.17 
1.19

1.71• ' 129, 

2.08 1.821, 
0,44! 1 

0.78- 6.8 
2.02 2.3 
0.62 
1:41 1.8 
1.6W 1.4 
0.98'

DEL- RUS IN MIN RES. PH. U.S.G.S.  
(KU) (SEC) QUADRANGLE 

22.e 0.16, 9 HOOVER DAM' 
8.9 0.15 25 LAST CHA&NCE '' 

32.7 0.19 14 SILVER KING UTN 
62.9'0.10 15 coso PEAK 
5.7 0.09'11 JACKASS FLATS 

15.1 0.09',S DELA•AR' 

6.6 0.19'10 UERCURY 
51.8 0.17 14 COALDALE NE 
7.2 6.06 14 BUCKBOARD MESA 
.28.4 0.25 18CUTLER RESE "" 
20.7 0.11' V GREGERSON BASIN 
10.5 0.14 17 UBEHEBE CRATER

¶ *''�,

'.2,

U

10 

C)

I t

211 
132 
250 
276 

.169 
221 

135 
261 
115 
"57 

195 
114 

238 
64 
70 

141 
20e 
242 

"147 
1. ,72 

,;167 
"166 
118

1601 1.,69 
ABI 1.26' 
B01 2.20 

,Cr)I 2.61' 
ABI 0.84 ' 
O8 1.14 

CDI 1.83 
ABI 1.13 
D'CI 1.39 
60 1.604' 
Ac! 1.63 

"COI 1.63' ,' 
AC! 6.98' 
9C! 1.76 .  

AC! 1.69 
"ADI 1:.37 
COU 1.20 

c 1.39> 
OCt 1.53 "' 

AB! 6.92, 
'AC! 1.48 

,DCI 1.34, 
CBC 1. 431, 

Cl 1.4:89 
'CCI 1.•06' 
.ACI 1 25.  

CDU 1.53, , 

.,CC[ 1.92,.' 
,,ABI 1.26' 

,DCI 1.69, 
,ABI 1.69 

,.ABI 1.42. , 

CoI 1.62, 

AB I 1.16 
90I 1.62 
Co! 2.26 

,DOI 1.39, 
1610! 1.86. i 

DO! 1.84', 

CoI 1.71 
CDI 1.41

1.49 56.2 0.29 13 PAYMASTER CANYON 
1.51", e.95 - i.3 0.11" 13 SILENT BUTTE 
I."11.46 1.3 10.2 0.21 23 SIl:NT BUTTE 
1.82 1.17' 17.4' 0.11 14'STONEWALL PASS 
1.44 ' 1.453' 26.4 0.13 11 DELAMAR 3'NE 

1'1.26' 1'.5 25.9 0.13 7 DELAMAR 3'NE 

1.65 1.43' 27.0 6.26 14 CUTLER RESERVOIR 
1.73 1.93' 1.6 11.8 6.1822 UoEHEBE CRATER 
6.98 0.92 9.6, 6.12 26 CHLORIDE CLIFF 
1.83 ' 6.2 6.68 12 LOWER PAHRANAGAT LAKE 
1.37' 121"; ", 4.4 0.17'13 LOWER PAHRANAGAT LAKE 

1.70 ,1.49 , 15.3'0.15"12'SEAMAN WASH 

.52' ' 31.7,0.15' 9 SILVER'KING MTN 
1.8' 1.24k 16.92'.13 12 UT'IRISHI 

0.96 ... 4.2 6.08 14 LATHROP WELLS 

1.82 ,1.58 9 27.6 0.11 7 DELAMAR 3 NE' 
1.74 1.94 1 32.0'9.26 39 OUARTZ PEAK 
1.18' .83' 1.1 6.9 0.10 19.JACKASS FLATS 

"2.60 2.2 46.1 8.23 18 iATURANGO " 

1.94,' 1:81 2.0 16.4 0.15'25 REVEILLE PEAK 
e.74 1.3 8.9 0.16 14 LAST CHANCE RANGE 

1.03 1.31:'1.1 ' 8.4 0.11 31 'THIRSTY CANYON 
2.39' 1.59 60.1l0.18,13'oeOUIAD. NOT LISTED 
1.67' 1.81' 55.3'0.22 14 LEAC4 LAKE' 

;1'i02' 1.4 5.8 0.11 21'AMARGOSA FLAT, 

l.38i'1.61' 6.8 6.23 15 SOLDIER PASS 
2.19 2.24 26.4 0.21 19 DELAMAR 3 SW 
1.65 1.56 79.7 :.3211*o**QUAD. NO1LISTED 
2.19 2.12' '383.0 .19'12'e*s*UAD.'NOT LISTED 

2.12 141.0 0.37, '9LITTLE LAKE 

1.87,,1.87 90.4 .19' 10 .esOUAD.,NOT LISTED 
1.75 1,58, 216 23.3' 0.101•13 PAYMASTER CANYON



1990 LOCAL HYPOCEdTER SLA4ARY - SOO EARTIHOUAES

DATE - TIME LATITUDE 
(UTC) (DEG. N) 

JUL 19 23:U8:44 37.276 
20 26:23:55 37.418 
21 5:26:38 33.560 
22 5:27:22 36.188 
22 8:17:14 38.863 
23 16:57:33 36.843' 

24 0:52:52 38.302 
24 11:46:22 37.078' 
25 6: 3:38 37.838 
25 0:52:50 36.556' 
25 10:43:30 37.836 
25 17:33:38 37.039' 

25 20:31:45 37.838', 
25 21:22:47 36.911 
25 21:59:35 36.054 
26 7:33:28 37.247 
26 18:45:50 36.311 
27 4:35:18 36.845 

28 1:31: 4 37.265 
31 12:52:29 36.655 
31 20:39:35 38.966 

SAUG 1 2:54:12 36.886 
2 5:15:3 37.147 
2 6:58:54 36.772 

3 14:54:28 36.012 
3 17:14:24' 37.290 
3 20:23:56 37.085 
4 7:34:52' 37.243 
4 10:48:28' 36.119 
5 16:46: 9' 37.369 

5 20: 8:46 36.7e2 
5 20:25:15 36.703 
5 21:12:43 36.702 
5 22:47:28 36.703 
6 13:23: 9 36.229 
6 14: 6: 6 37.668 

6 15:31: 2 37.666 
6 22:21:52 38.703 
7 8:30:31 36.e74 
9 1:48:36 37.743 
9 2:.2:32 37.721 
9 11:39:37 38.265 

1 20: 4:16 37.666 
13 10:13: 3 37.059

LONGITUDE 
(DEG. W) 

114.831 
117.195 
116.926 
118.7"9 
116.318 
116.228 

117.103 
117.967 
117.813 
117.845 115.35a, 

116.213 

115.349 
115.985 
117.725 
114.485; 
116.0866 
116.179 

114.738' 
116.352 
116.132 
116.734 
116.983 
116.095 

114.700 
117.380 
116.755 
114.796 
115.564 
117.165 

116.246 
116.247 
118.247 
116.25" 
117.144 
114.876' 

114.873.  
116.246 
117.713 
115.180 
115.136 
117.165 

114.871 
116.173

STAND 
ERROR H(KU) 

5.1 
0.7 
1.4 
7.1 
0.4 
6.3 

1.1 
1.2 
3.4 
0.2 
8.8, 

0.8, 

0.6 
2.0 
1.8 

0.2 
e.6 

3.0 
0.5 
6.2 
6.4 
0.3 
0.3 

1.9 
6.4 
0.3 
1.2 
0.3 
6.5 

0.5
0.4 
0.4 
6.5 

1.1 
0.7 

0.9 
6.5 
1.7 
1.9 
0.5 
1.7 

1.e 
0.4

DEPTH 
(KW) 

-1.54 
0.60 
9.12 
7.00 
2.62 
0.98 

53.88 
7.00 
0.27 
8.85 
0.98 

.,4.98

6.92 
0.34 
2.64 
6 6.12 
"6.78 
2 06 

5.11.  
5.74 
2.82 
2.95 
2.84 

1.60 
6.87 

-0.89 
4.61.  
2.29 
0.83 

0.25 
0.61 
0.79 

6. 69 
1.43 
5.34 

5.26 
6.99 
7.00 

11.13 
1.40 

-1.21 

5.31 
4.61

STA1l 
ERK 

3.8 
1.I 
0.9 
4.2 
0.4 
6.5 

1.3 
7.8 
2.8 
6.8 

0.7 
6.8 

" 1.3 
1.6 
5.4 
3.9 
I.1 
6.5 

6.7 
6.4 
2.6 
2.8 
0.4 

5.0 
0.7 
0.4 

S14 
0.9 

6.4 
0.6 
0.6 
6.7 
2.9 
1.1 

1.7 
0.7 
3.7 
3.2 
2.0 
1.9 

* 1.7 
1.2

LI, 

C

U
15 A o! 
Ge GAP 12S LGNITUDE 

)(DEG) Uco Md 

251 DO1 1.8e 
86 CCI 1.59 

286 B9I 2.17 
205 DOI 1.28 

64 AII 1.38 
128 AS! 6.97 

184 O0! 0.96 
233 CDU 1.62 
265, CC1 1.64 
IeS ACI12.07 

S131 DC! 1.89 
125 B81.1.11 

132:-" DCI 1.43 
125, Bel 1.50 
268 . CO 1.53 
2553- 901 1.77 
1135 ACI 1.35 
131 ' 6al 0.96 

216 C01 1.48 
68 BA! 1.14 
80 ABS 1.62 
94 8C! 1.,5 
78 DC! 1.22 

172 ACI 1.67 

244 COI 1.86 
118 AC! 1.09 
42 881 2.23 

S249 CDI 1.49 
"155 AC! 2.38 
125 DC1 1.21 

78 881 .6.92 
134 AS! 6.77 
134 ASI, 
132 * ASI 
200 1801 1.84 
'54 ACI 1.23 

S155 DCI 0.95 
134 AS! 0.83 
254 80! 1.76 
162 DCI 
92 ACi 1.35 

265 DO! 1.04 

155 OCI 1.05 
179 ACI 1.21

DEL- e~ i 
"ES3TIMATS MIN RES. P1H. U.S.G.S.  MLIh IULv MLe (KW) (SCC) QUAODRAGLE 

1.83 1.97 24.7 0.28 10 GREGERSON BASIN 
1.63 14.1 0.32 27 STONEWALL PASS 

2.19 2.35 45.1 6.18 26 QUAIL UTHS 
1.21 0.69 3.5 1.39 10 FUNERAL PEAK 

1.12 1.5 6.2 0.16'27 JACKASS FLATS 
6.55 4.8 0.14'21 SKULL WTH 

1.39 0.97 10.1 0.13 11-DAIGRANT CANYON 
1.77 1.86 33.2 e..'e 19 WAUCOOA SPRINGS 
2.69 1.84 13.7 0.19 15 RHYOLITE RIDGE 
2.32-'2.16 2.7 18.7 0.13 51 STOVEPIPE WELLS 
1.981.82 1.8 10.7 6.18 17, , , I .  

6.786 1 1 1.5 6.10-18 TIPPIPAI SPRING 

1.54 1.41 1.7 18.8 0.27I15 -

0.68 1.06 1.4 6.6 0.18 24 PLUTONIUM VALLEY 
1.68 1.62 67.65,.21 14.CDO0 PEAK 
1.96 1.88' 45.6'0.28 19 o..OUAD. NOT LISTED 
1.11 1."1' 14.7 6.e8 17 UT SCHADER 

6.58 1.4 0.14 i8'SKULL UTN 

1.44 1.46 31.9 0.29 12ýELG!N SW 
1.41 0.74 1.5 0.17 26 STRIPED HILLS 
1.12 _1.46 2.6 7.8 6.11 34 MINE UTH 

'0.77 13.8 0.19 23 BARE MTH 
1.17 1.06 18.9 0.'12 31 SPRINGOALE 

6.43 11.2 6.06 14 CANE SPRING 

1.58 11.2 0.11 10 HOOVER DAM 
1.17 1.04 i1.6 6.16 13 GOLD POINT 
2.41 2.27 2.2 7.4 0.17 55 SPRINGDALE 
1.70 1.37 29.6 6.15 7 DELAIAAR 3 NE 
2.48 2.34 22.4 0.11 37 MOJ.,WTAIN SPRINGS 

-1.00 1.2 11.1 0.15-19 SCOTTYS JUNCTION SW 

1.59 0.67 5.1 0.16 19 SPECTER RANGE 
1.26 0.49 '- 4.9 0.11 13 SPECTER RANGE 
6.98 0.26 5.1 6.08 16 SPECTER RANGE 
1.65 0.21 4.8 6.16 lISTRIPED HILLS 
1.54" 1.8a3 18.6 6.22 16LTELESCOPE PEAK 
1.07 1.17 1.2 5.8 8.15 11'PAHROC SPRINGS 

1.11 1.15 5.9 0.19 I1 PAHROC SPRINGS 
1.43 6.59 5.0 6.12 13 SPECTER RANGE NW 
1.96 1.84 65.5 0.19 15 COO PEAK 
1.88 1.17 11.3 6.18 a'FOSSIL PEAK 
1.43 '1.48 1.5 13.5 6.09 9'FOSSIL PEAK 
1.14 1.07 15.3 6.15 7'DJIGRANT CANYON 

1.24 1.36 6.0 0.18 10 PAHROC SPRING 
6.86 5,5 0.14 27 TIPPIPAIN SPRING



1990 LOCAL HYPOCENTER SULL.ARY - SCO ARTHOAXES

DATE - TIUE LATITUOE 
(UTC) (DEG. N) 

AUG 13 15:47: 9 37.325 
13 ,16:30:36- 38.164 
13 19:56:858 36.364,4 
1' 23:54:46, 3 7 i5 4 7 1 
14 o. 5:37:34- 37.352 
14 s13 : 5:37, 38.474.

14 15: 4:27 38.406 
14 15:23:20-37.353 
14 18:33:24' 37.144: 
15 4:32:58 36.633,' 
15 19:22:34 37.556 
15 20:50:48 37.352 

15 23:25:'7'37:110" 
17 j10:56:55 37.353 
17 -12:16: 6 ,36.789'.  
18 .,,17:54:48 ,37.133 
18 18:50:47 '37.291," 
18 )18:51:55,,37.290' 

18 18:54:37" 37.126's 
19 ,2"16"•I1,36.. .955,, 

20 7:58:20 -,37.311i 
20 :10:47:12, .36.613, 
20 14:-7:33- 36.340,2 

- 20 121:-7:,5 37.909' 

21 2:10: 5 37.911 
21- 22: 0:24 37.440 
22 ' 1:42:40 ý35.649 
22 2:34: 4,-35.996
23 e: 7: 4ý,37.098, 
23 2:10:14 -37.100 

23 4 !3836 .37.129 
23 9:,7:40 37.404 
23 19:32: 6,%35.900", 
23 ,22:24:11 j35.759 
24-• 9:51:42 ,36.829 
24 , 22:18:36.138.424 4 

25 3:37:10 37.229 
25 5:,,5:51,-36.008 
25 8:27: 5'-36.521,' 
25 23:58:35 37.313, 
26 , 6:54: 3, 36.775 
27 4:,3:26 "37.438 

27 4:52:50 35.659 
27 ý'22:40:15 36.717

LONGITUDE 
(DEG.,W) 

117. 680 
114.953 
115.834 
117. 173' 
115.265 
116.545, 

116.496" 
117.676, 
117.393,' 
117.170.  
117.168 
117.668 

1161.961 
117.672 
115.812 
117.316, 
116.735 
116.737.1 

117. 32 
117.771 
116.038 
116.273; 
117.458 
116.412, 

118. 415" 
117.229 
116.3281 
117$818, 
117.197:: 
117. 199 

117.314 
115.223 
117. 659 
117.979 
116'.030,.  

117.387 

116.507 
117.085 
117.886 
116.035 
116:103 
115.846 

115.929 
116. 401

STAND 
ERROR DEPTH 
H(KM), (KU).  

0.2 0.78 
1.9 7.00 
0.2 7.00 
0.3 . 0.18• 
0.4 4.02,, 
1.9 8.40

4.6 5.0ee 
0.3 ' 0.93 
0.3 0.40 
0.8 , 7.99 
0.6 2.41,': 
0.5 0.36 

0.3 6.56 
0.3 0.99 
3.6 8.81 
0.5 0.86 
e.2 0.57 
0.2 0.25 

e.'4 4.7' 
1.5 3.07.  
0.4 -0.19" 
0.3 4.70" 
0.8 5.23', 
0.5 5.32 

0.3 5.72 
0.2 6.86 
4.5 -1.02 
2.1 10.00..  
0.4 1.54 
0.5 , 4.90' 

0.4 4.96 
0.4 6.89 
4.2 1.17.s 
1.6 7.00 
0.5 9.83 

- 11.66 

8.5 6.64 
- 11.82 

1.5 7.60., 

1.6, -4.586 
0.6 16.14 
0.5 -1.13 

2.9 2.06.  
0.3 6.11

STAND 
ERROR 
Z(KU) ( 

0.4 
3.8 
1.2 
6.5 
8.0 
2.0 

0.6 
0.6 
1.9 
5.8 
0.8 

0.5 
0.5 
3.3 
0.7 
0.4 * 

0.5 

3.1 

0.9 
0.7., 
5.6 
4.7 

2.0" 
0.4 
3.7.  
12.2, 
1.4 
3.7-,.  

2.1 
0.5 

20 
1.1 

6.8 

1.4 
1.0 
0.8 

0.8

AZI 000 
CAP 12S 
DEG) 

135 AC! 
250 901 
III AC! 
688' DCI 

106' CC! 
244 - 0 !D 

250 CO1 
122 ACI 
112 ACI 
m11 ABI 

124, CCI 
126 ACI

aCI 
Act 

OCt 
ABI 
AB!

MAGNITUDE ESTIUATES 
Ucoa Md ULh MLv 

1.29 1.00 1.17 
2.26 , 2.39 2.45 
1.68 1.55, 1.4a 
1.96 2.07 1.9! 
1.59 - 1.39 1.0 ' 
2.02 1.99 2.1•

1.7,.2 
1.26 

,1.48.  
0.69 

1.24 

,1.14 
1.22 
2.39 
2.32

104 OCI-1.10 
211 CD! 

74 DCO 1.59 
159 ACI 1.18 
237 CD! 
97_ DCI 1.52 

102' ACI 1.48"
64 AC! 1.87 

264 CO! 1.64 
2 6 5 , 101 1.59-' 

94 ACI 6.99 
117' DCI 1.04 

99 ' DC! 1.41 
127 ACI 1.26 
276;' CO 1I1.90 
293 00! 2.10' 
165 ' ACIe.86' 
259, ADI 

85' ACI 
238 ADI! 
251 . CD! 1.89 
126 BC- ! 
1431 AC! 1.39 

61 CCI' 2.46 

217 C) I 1.97" 

148 AC! .,

1.59; 
1.48 
1.40 
0.G7 
1.30 
0.87

5 
7

1.73 
1.43 
1.34 
0.60 
1.20 
1 .09

1.19W 1.07: 
0.80 1.12 

'0.98 
1.17 

2.37 2.35 
"2.46 2.33

DEL- PuS IN 
MIN RES. PH. U.S.G.S.  

ULc (KU) (SEC) QUADRANGLE 

10.7 0.07 14 MAGRUDER MTN 
2.7 32.9 0.27 18 SILVER KING 
1.6 22.7 0.08'23 UT STIRLING' 
'2.2 25.3 0.17 41 GOLDFIELD' "" 

-'20.0 0.07 8 BADGER SPRING 
"1'ý28.3 0.20,16 ***.UAD. NOT LISTED 

1.8 74.4 0.28 13...WOUAD. NOT LISTED* 
13.6 0.12 16 MAGRUOER MTN 
16i6'0.13 21 UREHEBE CRATER.  
9.8 0.07 11-S"OVEPIPE WELLS 

25.1 0.14 13 GOLDFIELD , 7 
"13.4'0.11 9 UACRUDER MTN

i 15.a 0.16830 SPRINODALE .  
13.5 0.10 14 MACRPLER ITH 
10.5 0.27,I11,4RENOCHIAN LAKE 

1.3 15.2 0.15 19 UBEHEBEICRATER 
2.6 8.4 0.13 53 BLACK MTN SW 
2.7 8.6 0.13 48 BLACK-ITN SW'

"1.37 6.99 14.3 
1.42 1.57 32.7 
1.53 '1.7.3 1.6 12.6' 

-'1.16 0.o3 "• 7.0 
1.52 32.5 

"- "1.63 1.6 18.7

1.63 
1.95 
0.93 
0.99 

1.69 
1.58 
2.12 
2.47 

1.11 

2.05 
1.52 

2.72

0.11 12'USErEBE CRATER 0.22 15 WAUC.,A WASH 
0.16 26 OAK SPRING ' 
0.08 21 LATHOP WELLS 
0.17'18 PANAMINT(BUTTE 
0.22,22 KAWICH PEAK"'

1.56* '19.0'0.10 18'KAWICH! PEAK 
1.89 2.1 15.7 0.14 40 STONEWALL PASS 
1.62" -•. 55.3 0.25 1i'AVAWATZ PASS 
1.77 '78.2 0.28'17'LITTLE LAKE 
0.90" 17.2 0.14 18 DONNIE CLAIRE SW 
0.89' 17.3 0.14 161*O3IIE CLAIRE SW 

1.41 1.4 14.7 0.18 32 UOE"4EBE CRATER 
0.97 15.3 0.08 8 ASH SPRINGS 
1.98 71.8 0.20 14 MOUNTAIN SPRING 
2.22" 102.9 0.17 14 LITTLE LAKE
6.50 e 12.7 0.09 14 CANE SPRING 
1.63 80.3 e.08 4 SAN ANTCNIA': 

1.03 - 113.8 0.15 16 THIRSTY CANYON 
6.44 20.2 e.15 4 TELESCOPE PEAK 
2.eg 53.3 0.20 24 NEW YORK BUTTE 
1.61 12.8 0.29 14 OAKSPRING BUTTE" 
0.93 10.6 O.1 11 CANE'SPRING 'ý 
2.50 2.5 25.0 0.30 42 GROON MINE NE 

1.92 55.8 0.20e 8 KIHGSTON PEAK 
8.67 1.2 7.8 0.07 17 LATHROP WELLS

m

'-I

Lr) 

M.  

C)
'44,,

-

(

106 
121 
256, 

98' 
53, 
53

' b



1990 LOCAL HYPOCENTER SUIMARY - 508 EARTHQUAKES

DATE - TIME LATITUDE LONGITUOE 
S(UTC) (DEG. N) (DEG. W)

AUG 27 
28 
28 
29 
30 
30 

30 
30

:,38 
30 
31 
31 

31 
31 
31 
31 
31 
31 

31 
SEP I 

I 

2 

2 
3 
3 
3 
3 
4 

4 
4 
4 
4 
5 
5 

6 

6 
7 
7

23:44: 6 36.947 
11:23:50 37.476 

,13:22:22 36.694 
14:56:34 37.302 
5: 9:20' 37.231 

10;31:23. 37.227 

13: 9:30' 38.831 
14:31:39 36.756 
19:29: 0 35.993 
22:16: 7-38.234 
0:4a:47' 37.306 
2:59:68 34.570

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

21:54:24 
4: 0:26 
5:14:26 
6:20:44 

19:28:59 
6:34:37 

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

16:45: 7 
21:55: 3 

1:17:16 

2:26:19 
3:36:59 

14:51:40 
18:29:37 
4:58:34 
6:35:20 

7:58:36 
8:57:16 

10:10:28 
10:32:19 
10: 23:2; 
14:14:31

36.791 
36.764 
37.147 
38.502 
37.309 
37.309 

37.912 
37.091 
37.112 
37.387 

36.639 
37.314 

37.304 
36.879 
37.130 
37.122 
36.862 
37.311 

37.095 
37.309 
37.095 

-386682 
37.e92 
37.120 

37.892 
37.892 
37.!894 
37.894 
37.864 
37.097

8 1:39:49 37.094 
8 7:57:28 38.179

117.528 
115.416 
115.988 
117.574 
117.552 
117.549 

116.138 
116.874 
117.83a 
117.569 
116.033 
116.499 

115.925 
116.683 
115.588 
114.333 
116.837 
116.828 

116.415 
116.876 
I 7.638 
116.019 
115.917 
116.866 

117.122 
116.726 
117.041 
116.981 
116.740 
116.829 

116.878 
116.834 
116M878 
116!264 
116.877 
117.217 

118.879 
116.877 
116.878 
118.877 
116.135 
116.874

STAND 
ERRCR DEPTH 
H(KW) (")

0.7 
3.6 
6.5 
1.6 
0.6 
0.6 

0.7 
0.4 
4.0 
1.7 
6.5 
0.5 

0.5 
8.5 
0.5 
4.6 
0.4 
0.6 

e..• 
0.4 
6.2 
6.7 
0.3 
4.4 

2.2 
6.5 
1.1 
1.7 
0.4 
6.6 

0.2 
8.4 
0.2 
0.5 
8.3 
0.5 

0.2 
0.3 
0.3 
0.2 
8.4 
0.3

4.69 
8.48 
5.67 
8.60 

12.04 
12.08 

2.39 
1-6.86 

2.94. " 
2.21 
"4.75 
6.46 

9.99 
-4. 04 

5.18,.  
5.000.  

-e.78 
0.39 

--e.15 

4.01 
8.36 
1.99 
6.45 
7.0.* 

16.98 
5.08 
6.31 
8.28 
9.69 
4.23 

0.14 
0.65 

-4.01 
11.21 
0.97 

-4.43 

-a. 15 
-4.82 

1.72 
0.76 
6.82 
6.92

STAND 
ERROR Z(KU) 

8.1 
2.3 
1.3 
3.9 
8.9 
1.2 

0.8 
8.6 

6.3 
2.5 
3.3 

0.9 
8.5 

7.1 
0.6 
1.e 

0.4 
4.8 
1.1 
1.9 
9.8 

5.2 
2.7 
1.1 
3.4 
8.9 
8.5 

0.4 
8.8 
8.4 
0.4 
8.5 
0.7 

0.3 
8.4 
1.0 
8.5 
8.6 
0.6

0OD DEL- RU, IN 
12S UANGITUEO EST|MATE5 MIN RES. PH. U.S.G.S.  

Mco Ud ULh MLv ULc (IM) (SEC) QUADRANGLE

AZI 
CAP 

(DEG) 

195 
288 

93 
184 
126 
189 

193 
124 
289 
258 
90 

112 

174 
142 
115 
256 

74 
93 

102 
99 

183 
82 
83 
i81 

266 
148 
284 
282 
144 
99 

67 
90 

'100 
215 

48 
be 

99 
99 

10e 
4• 

1e8 
lea

2.13 

1.18 
8.83 

1.14

COI 1.14 
CW1 2.68 
081 1.48 
DCI 
ABI 
ABI 

ADI 1.22 
ADI!. 1.8 

ICO 2.N0 
COI 1.84 
DCI 1.38 
OCI 

ACI 
ACI 1.27 
CCI 1.78 
COI 2.27 
DCI 1.81 
9CI 1.80 

AC! 1.87 
DCI 1.58 
ADI 1.52 
DCI 1.74 
AAI 1.52 
DOI 

COA 
OCA 
BOA 
BOA 
ACI 1.17 
CCI 1.69

ACI 1.82 
ACI 1.28 
ACI 1.58 
AD! 
ACI 1.80 
ACI 

ACI 1.62 1.H6 
ACI 1.28 
ACI 1.65 
ACI 2.23 2.12 
DCI 1.96 
ACI 1.27

116.878 8.3 0.e1 6.6 166 ACI 1.24 
114.938 3.3 , -1.02 2.6 252 COI 2.31

1.19 
2.68 
1.32 
1.06 
1.83 
1.02

0.77 
6.46 

1.85 1.99 
1.73' 2.05 

'1.68 1.44 
1.26 

0.67, 
6.73 
1.57 
1.84 

1.52 1.89 
1.95 

1.85 

6.97 6.81 
1.26 1.26 

1.55 
1.82 

6.58 
1.21 1.09 

1:78 1.84 
1.33 1.24 
1.30' 1.23 

6.74 
2.60 

6.89 0.50

1.5 
1.5 

1.8 
6.9

19.1 0.11 20 KAXICH PEAK 
14.8 0.14 18 SPRINGDALE 
14.4 0.10 27 BONNIE CLAIRE 
12.0 0.28 30 OAK SPRING 
4.7 0.08 14 MERCURY 

13.5 0.91 10 OAK SPRIW- BUTTE

39.2 8.14 II SCOTTYS JUNCTION 
12.8 0.07 8 DARE MTN 
16.4 9.23 15 BONINIE CLAIRE 
15.8 8.27 17 SPRINODALE 
12.4 0.06 11 DARE UTN 
20.9 0.18 16 OAK SPRING 

1.6 14.7 8.14 45 SPRINCOALE 
12.3 8.14 18 OAK SPRING 
14.7 0811 27 SPRINGOALE 
6.8 0.07,13 STRIPED HILLS 

1.8 14.5 0.14 45 SPRINGOALE ' 
17.7 0.14 I1 DONNIE CLAIRE

I.50 1.68 1.6 15.8 0.18 33 SPRINODALE 
0.79 1.5 14.8 6.08 IS SPRINODALE 
1.3a 1.5 14.8 0.18 18 SPRINGOALE 
2.23 2.2 14.7 0.12 50 SPRINGOALE 

1.86 2.87 2.1 28.7 0.20 28 REVEILLE PEAK 
8.67 0.90 1.5 14.3 0.13 19 SPRINGOALE 

1.81 8.93 1.5 14.7 0.18 17 SPRINGDALE 
2.51 2.7 34.9 e.27 19 SILVER KING MTN

C 

rn 

0

�i.

1.27 

1.32 

0.99 
0.44 
0.82 
1.52

1.5 17.2 0.10 9 DRY WTN 
2.4 45.3 0.23 24 ***QUAD. NOT LISTED 

4.4 6.16 21 MERCURY 
18.8 8.17 , 7 MAGRUDER WUN 
8.3 e.e8 8 LAST CHANCE RANGE 
8.6 0.13 I1 LAST CHANEC RANGE 

6.9 3.3 8.14 16 SKULL UTN 
6.2 0.13 1 BARE MIN 

79.8 6.17 14 LITTLE LAKE 
45.6 0.17 15 COSO PEAK 

1.6 12.0 0.19 21 OAK SPRING 
'6.5 8.69 12 LATHROP WELLS 

14.8 8.88 13 FRENCHMAN FLAT 
6.2 0.13 17 DARE WTN 
35.6 0.16,19 FALLOUT HILLS NE 
74.1 8.43ý 8 @@@QUAD. NOT LISTED.  

1.9 12.4 6.18 32 OAK SPRING 
1.9 12.2 8.24 25 OAK SPRING
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1990 LOCAL HYPOCENTER SLI.AARY - SGB EARTH-UAKES

STAND 
DATE - TIME LATITODE LONGITUDE ERRO DE] 

(UTC) " (DEC. N) (DEG. w) " 1(M.) (M 

SEP 8 9:38:48 38.185 114.929 4.6 -1.  
8 i 16:53:38' 37.287 ,115.602 6.7 '6.  
8 12:33:46" 37.276 0 115.402 '"1.7 !I.  
8' 17:53:23'" 37.094 '''116.876 0.3' - 0.  
9' •'1:21:58s 37.285 117.585 6.4 2 9.  
9" 18:56:51 ',37.e94 , 116.876 16.2 6.  

9 22:52:48 36.757 116.108 6.5 9.  
16 5:32:17:' 37.e97 'Z116.876 " 6.3 6.  
16 7:39:29' 37.694 ! 116.88M ' "0.5 -.  ' 16 17:34:18 37.693 '-1168879 6.3 -1.  
11 26:19:16 36.726 "*,116.273 0.6 - '2.  
12, 1:40:29 37.557 ' 117.171 ' 1.6 1.  

12 8:28:10 35.714 117.98H 5.8 2.  
13"' 8:35:57' 36.596 '-118.699 0.2 11.  
13'.11:22: 6' 37.863 ' 116.136 a '6.7. --e.  
"14ý.12:45: 5ý 37.292 "'2114.955 2.7 "--el 
14 12:46:27, 37.283 -'114.954 1.3 ;',2.  
15". 5: 2:17' 37.091 '116.879 `0.2 '06.  

17 9:26:33 37.193 117.637 6.9 16.  
172:14:49:28 37.096 i ,116.873 1:6.3 ' 6.  
17 '18:48:52; 37.288 "'1186260 '1.8 "5.  ,+•r17j:19: 34:50 36.759 i18iM635 '. 2 
18 1: 37.16' 118.732 0.4 -1.  

"18-1 2:16:33, 37.092 '"116.870 0'.2 6.  

18 10:31:26 37.642 115.984 2.8 16.  
19' 12:49:28!37.e95 i 118.876 6.4 6.  
19' 18:25:49' 3a.765 ' 116. 4" 2.3 ' 4.  
260' 3:29:56; 37.882 '117.418 0' .4 8.  
20" 7:31:19 37.455 2116.764 6.8' 11 
20 518:15:18 '-37.643 l,115.174 2.7 5.  

20 19: 4:36 38.9e2 116.651 6.7 6.  
21 "11:15:35 3a.595 ,"116.256 0"".4"' 6.  

S21 21:28:36 36.675 tý'116,833 5.7 ' 2.  
23 1: 1:32 38.735 , 116.622 .0.3 "i-1.  
23' 10:31:31 36.357 1 117.5W7 2.4 'l .1 
23, 16:20:19 38.826 ,' 116.129 1.60'" 0.  

23 17:3e:45 36.796 116.839 8.7 2.  
"23 18:2: 9 37.159 :" 117.351 6.5 a 8.  
24' 19:47:32 37.103 '1116.369 a 6.7 5.  

'25 13: 4: 2' 34.758 ' "116.68 ' 6.6", '8.  
26 2:26:21 ' 36.537 "'115.45 16.6 -1 
26, 9:30:J2',36.961 ;'116.684 6.5 7.  

26, 22:28:17 38.451 117.387 - 11.  
26 23:59:32 31.117 .117.263 8 0.7 8.

TH 
I) 

62 
13 
30.  
39 
45 
56 

84 
38 
67 
73 
79 
46' 

.56 

.65 
26 

.76 

.02 
65 

82 
33 
64 
16 
37 

55 
54 
59 
65
93 
66 

66 
88 
.1..  
14 
76 
16 

89.  
26 
16 
45 
87 
So 

99 
58

STAND AZI 0( 
ERR•R GAP 12 
Z(KI)L(DEG)

2.9 253 CC 
.1.5, '194', At 
3.2, 152,. EC 
0.5 160 AC 
6.7' 99 -AE 
0.3', lee AC 

1.1 91 BE 
'0.5 ',1e6 -AC 
'.7 ',10' AC 
6.9, ' 99 'AC 
6.5 ,180 A( 

'3.8 124 'DC 

6.6 347 DO 
0.6 56' 'AA 
1.2 167 61 

- 2.7 '2e8 a 
2.6' 210 ' IN 

"6.3: 98 'Al: 

0.9 183 EX 

11.4- '299 C 1B 
"-2.4 ' 146. 61 
6.4'- 80,' B6 
'6.3' 99 " AC 

2.3 217 IM 
'6.5 lee I1 
1.8 156"' D6c 
0.8 '5 '15 r, AC 
1.1 154".A4 
6.1 '270-. Ca 

1.8 78 IX 
0.4' 165 "AC 
- , 132"' DX 
0.5' 85 Al 

77.7 231 Cl 
0.7 198 '61 

- 304 DI 
"%1.2 160 :,', 
"-2.3, '88 'IN 
'1.5 126 'A] 
6.8 .115 R 
1.9 -'146 AC 

- 262 61 
2.7, 123 B1

S oAGN 
MCC

DEL- iRS 
ITUDE ESTIMATES IUN RES.  
Md MLh * MLv MLc -(104) (5SC)

D1 1.91 1.84 1.97 
I 1.84 1.38 1.80 
1 1.71 1.18 1.65 
S90.88 1.66 
1! 0.98 e.82 6.77' 
1 1.38 0.93 'e.91 

I1 1.39 0.91 
1*• 6.94 '6.84 

Cl 1.35 1.09 1.07 
I'1.44 '1.09' 1.12 
31 1.16 1.82 '0.58 
1 1.24 1.38"+I.34 

)U 2.04 2.10 2.32 2.07 
31'1.59 1.46 "-1.30 

11. ' 1.41 
31 1.81 1.22 1.16 
31-1.62 1.33 
1 1.81 -1.43 1.33 

16 0.78 1 16 
1-:, 6.95 '6.96 
. 1.86 '1.57 

Ir 0.77 
31 1.50 1.62',1.12 
1I 1.93 ' 1.88 

31 1.15 
V1'1.39 1.40 1.13 6.95 
1-1.45 e 6.72 

C1"1.34 1.37 1.27 
C 1 +1.65' 1.19 
31 2.02 .'1.50-11.42 

1 2.55 1.43 
1, "0.86 
[,1 "1.28 0.76 

81f1.73 1.43 '1.46 '1.46 
31 1.66 1.89 1.57 
31 1.74 6.89 1.29 

31 -4 *t2 

CI1.38•' 1. 13 

31 6.83 0.83 
1 1.91 1.72 1.55 -1.72 
1 ,"1.37 

OU 1.79 
Cl - • -''0.80

IN 
PH. U.S.G.S.  

OUADRANGLE"

1.7 35.8 6.31 17 SILVER KING MTN 
1.7- 14.6 6.11 11 ALAMO SE 

22.1,6.18 7 CUTLER RESERVOIR 
14.6 0.09 17 SPRINGOALE 
8.6 6.06 9 MAGRUDER MTN 

S. 14.6 6.07 26 SPRINGOALE 

1.4 12.1 0.16 28 CANE SPRING 
1.5 14.5,9.11 22 SPRINGOALE 
A.5 14.9*6.14 '6 SPRINGOALE 
1.5 14;9'0.13 22"SPRINGOALE 

1.9 0.11 16 STRIPED HILLS 
24.7 6.26 13 GOLDFIELD 

%84.3 6.44 11 INYOKERN 
1.6 14;3,0.11 34 S.ECTER RANGE SE 
,^ 26.7 0.26 14 REVEILLE PEAK 

1.7.' 15:3 0.44 12 DELAMAR LAKE 
1.8 16.1 0.18 1lODELAMAR LAKE 

'1.5 15.0 6.16 29 SPRINGOALE 

4.4 0.18 12 LAST CHANCE RANGE 
14.336.10 19:SPRINGDALE' ,,' " 

1.9' 30:1, 0.18 11aLONG VALLEY REGION 
f4;2"0.15 15, BME MTNf ' 
'5.2 0.15 25'THIRSTY CANYON 

1.8 14.9 0.16 32,SPRINGOALE 

13.7 0.15 8 PAIUTE RIDGE 
''1.5 14.6'0.15 20 SPRINGOALE 

"3.768.18 11'DARE M1TN 
1.3' 11.2 6.67 11 UBEHEDE CRATER 

22.4 0.14 10 CLOVER UTHS 
1.71 14.0 0.28 11-'LOIER PANRANAGAT LAKE 

11.9 6.17 15 BAE M1TN 
9.3 6.65 Ie'LATtROP,WELLS 

'v12.7 0.32 7 8ONETTS WELL 
.1.6 •*9.9 0.11 26 CAMP DESERT ROCK 

41.260.17 14 DWflIN'• 
0.9, 4.8 6.18 16 SKULL WTN 

13.5 6.16 7 CANE SPRING 
17.8 6.14 12 UBD4EHE CRATER 

,1.2 7;5 0.24 24 TIMBER WTN 
"-12.9 6.12 15 CANE SPRING 

1.8 '22.2 6.21 17 BLACK HILLS, 
,13.5,0.10 16:BARE M1TN 

83.3 6.27 4 SAN ANTONIA 
',18.3 0.16 16 DONNIE CLAIRE

Cr4

I

.1



1990 LOCAL HYPOCENTER SUI4ARY - SCO EARTHQUAKES

DATE - TIUM LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEG. w)

STAND 

H(mi)
DEPTH 
(Kw)

STAND AZI 
ERROR GAP 
Z(boW) (DEC),

OOD 
12S MAGNITUDE ESTIMATES 

mco Md MLh ULv MLc

DEL- F0S IN 
MIN RES. PH. U.S.G.S.  
(10K) (SEC) QUADRANGLE

SEP 27 
27 
2/ 
27 
27 
27 

27 
28 28 

28 
29 
29 

29 
3e 
3a 

30 
30 

30 
OCT 1 

Li I 
tqv, 

2 
2 

c:3 2 
2 

2 o" 3 
0• 4 

4 
5 

5 

6

0:6 :13 37.119 
10:30:59 38.607 
10:43: 2 38.261
12:19:58 38.640 
15:58:34 36.700 
18: 2:47 37.004 

22:53:22 37.269 
4:41:59 :36.696 

'11:29:57 36.747 
S14:18: 14 38.238,' 

6: 7: 1 35.997 
9:38:21 -38.028 

19:21:41 37.586 
2: 5:58 37.369 
2:21:35 36.838' 

10: 9:46 36.921 
10:18:15 ,38.931 
10:53:36 38.926

17: 9:16 
17:14:33 
Ig:g9: 8 
2:12:21 
4:43:20 

10:53:25

35.920 
37.389 
36.014 
38.216 
36.632 
38.227 -

13:28:11 37.381 
13:56:37 37.256 
1:,9:51 '38.165 
2:38:24 38.147 
5:42:16 36.029 
6: 8:29' 36.775-

8:30:47 35.987 
20: 6:58"-36.500 
9: 8:37 35.995

11:54: 8 '37.153 
'1:49:56 37.919 

3:18:44 35.999

6: 4:19 
8:31:- 8 
7:41: 3 

11:31:44 
21:40:20 
7:44:32

37.055 
37.171 
38.694 
37.388 
37.874 
37.088

11:46:14 36.749 
13: 1:35 36.743

117.200 
116.277 
116.208 
116.283 
115.767 
116.a)53 

114.9689 
115.761 
1186027 
116. 178 
114.794 
116.096, 

118.439 
115.204 
116.232 
117.58U 
117,571 
117.579' 

117.587 
117,316 
116.082 
116.221 
116.236 
116.183 

115.203 
116.416 
116.143 
116.217 
116.060 
115.789 

118.721 
118.568 
118.070 
"117.377 
117.766 
115.663 

122.032 
114.935 
116.271 
.17.568 
116.128 
116.875 

116.011 
116.012

6.6 
6.4 
9.0 
4.7 
6.4 
8.8 

1.6 
1.4 
0.3 
1.1 
0.8• 
6.8 

6.6 
1.1 
6.4 
6.7 
1.2 
1.0 

1.1 
0.7 
0.7 
2.8 
0.6 
2.1 

1.4 
2.8 
2.0 
4.8 
2.4 
1.4 

5.0 
0.5 
1.7 
0.4 
1.2 

1.0 
1.7 
0.5 
0.7 
8.7 
0.3 

8.4 
0.4

0.16 
0.70 
1.880 

-1.82 
0.09 
1.76 

-2.08 
-0.09 

0.97 
5.84 

'-1.42 
-1.55 

6.18 
16.75 
1.810 
8.68 6 
6.50 -' 

6.25 

0.60 
9.61 
4.75 
3.13.  
8.75 

-1.02 

11 .es 
-1.60 
-1.13 

2.430 
-1.97 -1 .0 , 

6.30 
-0.47 
-4.19 
-0.855 
3.06' 

1.05 
1I .ee 
11.80 
4.85 
6.47 

-1.90 
-0.47 
-0.16 

0.97 
-0.13

6.9 
e.7 

3.7 
0.3 
1.5 

1.6 
0.8 
0.5 
8.0' 
1.1 
1.4 

5.4 
2.4 
0.9 
1.5 
6.4 
4.6 

1.0 
1.1 
2.3 

1 2 
2.8 

2.6 
2.7 
2.5 

2.1 
1.2 

3.5 
8.8 
1.6 
0.5 

2.8 
2.8 
0.6 
6.8 
1.1 
0.4

110 
62 

211 
253 
120 
175 

261 
205 
115, 
2d4 
166 
169 

314 
173 
124 
195 
181 
188 

195 
147 
237 
264 
137 
200 

114 
116 
186 
269 
212 
215 

263 
55, 

217 
178 
266 
172 

165 
249 
202 

92 
116 
173,

DCI 
Bel 
DoI COt 
881

2.06 2.24 
1.50 

1.74 
1.96

BOI 2.01 
601, 
ACI 1.51 
CD: 2.16' 
ACI 2.01 
OBCI 2.26 

DOU 2.52 
• ECI 

A13l- 1.18 
ADU 2.81 
cOl 1.59 
601 180 

S0I 1.16 
AC! 
801 1.66 

CoI 2:19 
ACI 6.89 
COl 1.39 

88 1 1.23 
CaU 1.19 
COl 1.87 
DOU-, 
D1I 2.18 
801 1.22 

COl 1.93 
DC1 1.57 
Cot 1.86 

'ACI 1.26 

MO1 2.03 

DCI 3.80 
801 1.32 
ADI 
DCI 
9CI- 1.65 
ACI 1.22

6.7 152 ACI 2.14 
0.5 155 AcI 1.39

0.82 
2.45 1.91 

1.53 
0.64 

1.22 1.73 
1.67 

1.95 1.95 
0.83 
1.51 

1.90 1.95 
2.12 
1.97 

1.24 0.96 
6.81 

1.51 
1.63 

1.18 1 .e~e 0.83 
1.64 1.79 

1.74 
0.,,7 
1.58 

1.62 1.31 
1.58 

1.83 

1.99 
0.99 

1.36 
1. 5e 
1.98 

1.15 1.13 
1.81 
1.73 

3.90 
1.49 1.48 

0.45 
6.84 
1.44 
1.09 

1.44 
1.23

18.7 6.18 
2.3 7.6 6.21 

20.4 0.46 
5.1 6.15 

1.4 4.6,6.17 
1.7 8.3 0.13

1.2 
1.5 
2.4 

2.2

22.3 
4.5 

11.2 
23.3 

9.6 
12 2

0.23 
6.19 
0.11 
0.22 
9.85 
0.19

2.7 47.9 0.10 
1.4 14.2 8.89 

9.7 6.07 
2.3 20.8 6.09 
1.8 20.4 0.17 
1.9 20.5 8.28 

20.7 0.14 
5.3,0.05 

2.1 14.1,0.13 
54.4.0.26 
9.4 e.e9 

22.2 0.33

II DONNIE CLAIRE 
35 LATHROP WELLS 
15 TWIN SPRINGS SLOUGH 

9 STRIPED HILLS 
29 MERCURY HE 
14 YUCCA FLAT 

13 DELAMAR LAKE 
11 L.FRCURY NE 
23 CAMP DESERT ROCK 
16 TWIN SPRINGS SLOUGH 
13 BOULDER CITY 
22 STEWART VALLEY 

7 LONG VALLEY REGION 
7 ALAND 1O 

11 SPECTER RANGE 
10 DRY MTN 
II DRY MTNo 
15 DRY, M`TN 

9 DRY MTN 
6 GOLD POINT 

16 STEWART VALLEY, 
12 TWIN SPRINGS SLOUGH 
13 SPECTER RANGE NW ' 
12 TWIN SPRINGS SLOUGH

13.7 e.23 13 ASH SPRINGS 
1.1 8.6.6.28 6 SILENT BUTTE 

26.8 6.50 16 TWIN.SPRINGS SLOUGH 
47.2 0:65 11 TWIN SPRINGS SLOUGH 

2.2 13.8 0.54 24 STEWART VALLEY 
9.2 0.25'15 FRENGCIMAN LAKE SE

2.1 

1.8

31.3 6.34 
14.1,0.11 
16.5 0.31 
17.3 8.1 
22.9 0.2 
36.2 1.2.

372.5 8.34 
1.6 22.4 0.21 
I.1 5.4 0.08 

18.8 0.22 
20.9 0.21 
14.8 , 0. 0 

1.5 16.7 6.8e 
10.2 6.01

6 I1 CONFIDEKCE HILLS 
9 19 BI8 DUE 
8 27 TECOPA 
4 18 U, DEbE CRATER 
1 18 RHYOLITE RIDGE 
3 4 SHENANDOAH PEAK 

8 14 Regional (HEIC) 
1 10 DELAMAR 3 NW 
6 10 STRIPED HILLS 
2 15 MAGRUOER MTN 
9 19 REVEILLE PEAK 
9 14 SPRINGOALE 

9 13 CAMP DESERT ROCK 
8 13 CAMP DESERT ROCK

I.



1990 LOCAL HYPOCENTER SLL&4ARY - SC8 EARTHUAXKES

S 
DATE - TIUE.., LATITUDE LC*•GITUOE r 

(UTC) . , (DEC. N)',(DCC: W). H

OCT 7 
8 
8 
8 
8 

10 

1e 
10 

12 
11 
11 
12 
13 

13 
13 
13 

14 
14 
14

,12: 3:38 435.996 
2:29:28,137.863 

15:47:18, 36.218 
18:39:17: 36.4410 
16:51:,7 37.3407 
5:50:44..36.955 

11:24:48 .37.250.  
18:37:22 37.918., 
,4:48:25 37.625,, 
14:39:49 .35.696 
7:30:,8 '37.458' 

;1:44:47 ,36.709 

11:26:,8 36.696,,
11:44: 7 36.500' 
19:52:38 .36.764" 
,e:26:49,37.252 
14:40: 2 37.240 ' 

19:43:43 .-36.005,. .

15 .7:43: 2 37.695 
15 20: 4:35 ',36.625 

,,15 23:48:15 ,37.702 4' 
16 ,8:14:41 36.922V.  
616 1,13:58:19 37.241" 

16 14:'2:43 37.247 

17 6:23:41 36.282, 
17 ,2:55:42 35.897j, 
17 15:41:55 36154 
17 -15:55:49 .35.770 
17 '.17:26:51 .,36.143 
17 20:18:24 '37.552 

18 19:25:51. 37.091.  
18-22: 1:57 '35.966,-3 
20: ;76: 29 : 35 35. 682 
20 45:27:28 35.898',,, 
206 20:49:15 36.683 " 
21 14: 2:27 ,,36.2991.

21,,21:19:55-36.174 
22 10:43:56 37.234 
23 22:55:21 36.294',' 
24', 5: 4:. 6, 37.347' 
24,' 8:38:55' 36.744 
24' 18:59:49, 36.057' 

25 0:15:11 35.717 , 
25, 21:57:37 36.119

117.223 
116.128': 
117.588 
116.985, 

116.037 
116.386' 

114.611, 
117.723 
114.627 
115867 
115.273 
115.879, 

117 223 
115:.95e * 
116.237, 
116.499 , 
117.903 
116:663 ' 

117.392 
116.4460, 
117:383 
116.762slt 
117.519--
117.521, 

11 7.578,, 
116.882 
117.891., 
116.536'1, 
117.902,.'.  
114.097,,,:, 

116.209 
116'.893.:.  

115.659 
115.762 
116.286 
117.548 

117.916, 
117.548,.  
117.554"• 

117.886 
116.217 
116.793 

115.733.'1 
115 .381

TAN, STANO AZI O0 
RRR DEPTH ERROR GAP 125 MAGNITUDE I 

(1W) (MA) -'Z(KW) (DEG)a' Uco,,''Ud 

9.5 e.00., - 313 DOI 1.11 
8.8 0 .88 "•11 111- D=|:i.58 

3.4 '-1.02 2.6 260 COI 1:97'1 
1.4', 13.53 1.8" 1906 CoI 1.15 ;l 
e.1 4.34 0.9' "113•','ACI'`1.14 ý' 

6.3 o 7.63, ' .6, 76 'ABI 0.99".  

5.9 -1.02 4.4 276 DO1 1.64 
1.2•' 3.15;'. - -262, COI I56.  
0.9 -1.36 60.4'- 291- 901'1ý;19 
2.4 3.62. ' -t 268 ',COI,2.11 

1.4 6 .34 1.6 '192 Elm , ! 
0.91, 6.98 1.4 '163 'ACI 1.40 

6.4 8.36 6.7 85 AAI 1.41 
6,7 1•0.84 7" 125 •ABI, 1.33 
1.2 4.36 0.7 '239 6BO 1'.45
6.5 " 1.82 1.6 123 ACI 2.66: 
2.1, -1.23 2.2 '241 'B0I 11.57 
1.5 5.608' 2.7 215' '901 2.99 

1.3 -1.5a 1.9 181 901 1.23 
6.8 4.27 1.8 266 f AD|I'. 67 
1.8 a 5.73 1.5' 213'tB01;1'.32 
0.3 6.45 0.4 " 96t' 9c01 1.46'' 
6.5 .• 1.87. 6. 8 191' :AD6. I I .Z3 
0.6 8.66 1 .4 138 '.AC ' 

2.3 5.19. - 256 COI 1.82 
5.2,' 0.76- 4.4 272'(DOI"11.51 
2. .7 -0.33 2.3* '288 2WCDI 2.e6 
2.3', -1.82 1.8-" 251' 601 2.03' 
2.60." 4.07,-'2.2-'286 901 1.88 0.64 
2.7, 7, 2.45. 326 DOU 1;80 1.83 

e.9,, 7.61 1.8 117 081 1.26 
-. , 20.22 "A' --- •" '2 ADI '- ' 

5.0 7.60 "11.7' 281 DWI 1.66 
4.5 2.61.• -, 289 CO1,1'.77-, 
0.5 1.44 1.9 - 134' ABI11.77' 

4.2 -1.02 3.9-' 252 CWI 1.81 

2.6 3.62. - 289 COI 1.63 
0.7 10e.48 0.8 " 148"' ACPe.99 
2.8 .81. - ' 253 COI 1.44' 
-. 112' - '2 267 'ADI 1.48' 

;.6 6.82 0.9" 266 ADA" ' .63 
2.7 -1.02',. 6.1 131 ICI

10.93 5.e4 1.9 3.34o•
8.6 ,-124 DOIl 1.93 
- -159 , CCI 1.94 

"-'0

[

2.28 1.85 44.6 6.27 12 DARWIN 
1.45 -1.1 7.5 6.309 WINGATEWASH$..  
2.67,' 75.8 6.16 14 HAIWEE RESERVOIR 

2.17- 2.09 .2.1 36.8 0.22 16 CONFIDENCE HILLS 
2.37 1.91 - 77.1 0.26 12 HAIWEE RESERVOIR 

2.08 56.9 0.15 8 oooQUAO. NOT LISTED* 

1.33 1.61 1.3 6.2 0.21 12 TIPPIPAH SPRING 
6.88 2.3 0.14 4 WINGATS.WASH 
I 1.56 i, 7 1 . 1 S.29' 7 CLAR MTN 

1.63, 1.71 ' - 47.9 8.20,16 SHOEANDOAHI PEAK 

2.63, 1.66: 6.9 6.4 6.06 11 STRIPED HILLS 
2.63 • 1.80 41.5 6.22, 8 DARWIN 

1.88 1.78 77.2 0.21 1SHAIWEE RESERVOIR 
0.95 1.11 ' 8.8 6.08, 6 LAST CHANCE RANGE 
1.79 1.44 ,'42.16.15,17 DARWIN .... .,.  

1.09 6.90'' '41.4 0.61-. 4 SOLDIER PASS- 
1 .5.0 0.11,14 SPECTER RANGE PW 

0.67, , 12.3'6.
3

5r,
7 BENNETTS WELL-- ,.  

0.88 6.87 80.2 0.19 6 CA-N BDER 
1.54 1.82' ' 30.1 0.36 11 BLUE DIAM.OND, SE

U

c,0

DEL- RMS IN 
ESTIMATES UIN RES. PH. U.S.G.S.  
ULh ULv 'ULc (Kw) (SEC) , QUADRANGLE, 

1.58 97.4 6.26 7 MANLY PEAK 
1.38 20.1oe.17 9 REVEILLE PEAK 
1.97 . 47.3 6.41 21 COSO PEAK.  
6.94 11.6 0.31 20 FURNACE CREEK 

8.91 1.21-- 12.1.6.63 16 OAK SPRING BUTTE 
0.65,. 8.86.11 22 TCPOPAH SPRING NM 

1.70 '1.65 41.0 6.37 12 ELGIN 
1.86 ,1.8, 23.65 .14.10 SILVER PEAK.• , • 
, .00 7, ý 10.1,0.18 ,7 CALIENTE NW,"% 

;- 1.96 " 54.4: 8.36 18 KINGSTON PEAK 
1.18 -. 20.5 0.17 ,8 HANCOCK SUMMIT, 
1.27 06.46.11 0 ER 

1.92 1.5e 7.4 e.07 14 STOVEPIPE WELLS 
0.89 1.08 15.4 0.09 8 MER(MRY SW, 

3.96.0.7 !8 SKULLMTHN % 
1.9 13.2 0.06,7 SILDiTDUTTE, 

1.66 1.67 - 26.5 0.19'11 WALUOBA SPRING 
:,,-3.4 15.6 0.15 14 STEWARTNVALLEY 

1. 244 29.8 0.14 '8 SPLIT UiTH' 
& 16 9.2 6.08 13 LATHROP WELLS PM 
1.52-,1.4 '0.2.6.15 8 SPLIT UrN 
1.13 6.9 18.4 0.17 25 BULLFROG 

0.75 0.98 , ,. 11.4 0.65 8 LASTCHANCERANGE 
1.04,.0.93-, 1.5 11.2 0.0e 9 LAST, CHANCE RANCE

I
r



�cz
1990 LOCAL KYPOCENTER SZAARY - SG8 EARTHU"ES

DATE - TIME LATITUDE LONGITUDE 
(UTC) -(DEG. N) (OD. W)

4:41:14 37.150 
12:18: 7 36.715 
15:21:13 35.902 
16:46: 4 38.622 
17:44:29 36.885 
18:5:32

26 121:20:10 36.165 
,26 21:20:54 36.155 
27 14:54:15 '35.853 
28 19:25:39 ý 35.898 
28 ' 19:35: 3' 37.425 
28 26: 7:17, 35.886

26:13: 2 37.405 
2:37:27' 37.190 
6:56:16' 37'197 
8:52:47 35.888 

"10:56: 4' 37.186 
6:54: 2 37.265 

13:54:52 36.017 
13:55:43 35.972 
18:58: 5 36.733 
7:51:47W 37.531 
7:52:48 37.523 
8: 5:28 37.538 

16: 9:55 37.466 
26:54:44, 37.123 
20:57:26 36.775 
21:29:31 36.736 
2: 7: 8' 36.734 
5:48:46 , 37.615 

16:27:31 35.891 
19:12: 3- 36.553 
1:16:20 37;402 
9:28:57" 37:176 
9:30:14' 37ý125 
9:36:54 37.174 

15:17:13 36.840 
18:31: 7 37.398 
22:37:17 37.404 
21:22.28 36.950 
22:15:16 36.947 
8:-1:45 36.879

OCT 26 
26 
26 
26 
26 
26

11 13:35: 6 37.108 116.258 
12 0:53:18 36.758 115.824

114.925 
116.434 
116.905 
116.44a 
116.33= 
116.659 

117.422 
117.297 
118.964 
116.984 
116.532 

'116.922 

117.915 
116.9s 5 
114.442 
'116.939 
11.963 
"114.956 
117.281 
117.342 
116.889 
116.521 
116.519 
116.525 

114.561 
116.926 
116.142 
116.68a5 
116.085 
114.927 

116.771 
116. 538 
117.283 
117:631 

"117.676 
117.822 

117.455 
117. 199 
114.754 
117.45a 
117.435 
116.737

STAND AZI ODD 
ERROR GAP 12S MAGNITUDE ESTIMATES 
Z(KM) (DEG) I Uca Md MLh MLV

STAND 
ERROR DEPTH 
H(O,) (KM) 

7.4 -1.12 
6.7 7.97 
3.4 7.66 
6.5 0.41 
6.2 9.18 
8.4 -6.390 

6.0 2.39' 
4.7 3.380 

.2.3 1.25 
2.5 -4.51 
0.3 6.12 
"4.6 3.61' 

1.9 8.27 
0.2 -1.36 
8.6 2.86 
7.1 3.34, 
"6.5 9.03 
2.5 11.01 

3.9 3.18' 
1.3 3.49' 
6.4 7.34 
0.3 5.98 
0.5 ,0.91 
0.4 4.41 

2.5 1.96 
0.4 8.66 
6.4 6.58 
0.4 8.14 
0.4 3.56 
6.5 a."0 

3.73 
3.1.3 .8 

1.4 -4.31 
0.8 9.94 
2.4 3.04, 
6.4 9.92 

1.2 -0.46 
1.0 -4.44 
2.2 -1.35 
0.8 6.17 
1.3 6.49 
4.4 2.36

" 1.1 
1.4 
0.8 
6.7 

3.6 
1.3 
1.2 
1.6, 
5.6, 
6.4 

7.5 
2.0 
2.0 
1.6 

6.9 

1.7 
1.8 
2.4 
2.2 
3.4 
5.9

261 
273 
149 

"538 
4195 80 

283 
110' 
143 
146 
147 

.111 

248 
149 

.205 
191 
213 
16

19i 
129 
232 
159 
159 
229

9.0 255 
1.2 196 
2.7 272 
5.8 275 
0.3 .82 
- 92 

- 273 
- 234 
3.6 .314 
1.9 269 
0.9 168 

"---+ '.277 

1.2 244 

- 277 
2.5 132 
4.2 216

0.4 4.81 1.1 99 ABI 1.13 
1.8 6.44 2.5 219 DOI 1.04

1.37 
6.31 

1.35 1.41 
2.57 
6.58 

6.98 1.62

1DI 1.50 
ADI 1..  
CWI 1.54 
DOl 2.57 

AI 1.20 
OC1 1.34 

DI0 6.66 
coI 6.90 
DOI 1.59 
B0I 2.28 

S'ACI 1.46 
ICO 1.41 

6I1 1.34 
ACt 2.68 
DI1 2.26 
DOI 1.57 
OCI 1.43 
CWI 1.43 

CDI 1.84 
COI 1.61 
ACI 1.33 
"OCI 2.43 
Ac 1.88 
Cct 1.85 

COI 2.04 
Act 1.88 
ACI 6.94 

.ACI -1.70 
SCCI 1.62 

ABI .1.37 

COI 1.57 
OCi 1.39 
BOi 1.22 
AD! 1.22 
COI 2.18 
A,1 1.76 

601 1.58 
DCI 1.36 
801 1.43 
9CI 1.67 
OCt 1.13 
COt 1.29

DEL- RUS IN 
MIN RES. PH. U.S.G.S.  

MLc (K.) (SEC) QUADRANGLE

23.4 6.44 10 DELAMAR 3 WIE 
8.2 0.11 11 LATIROP WELLS WI 
7.7 0.26 8 WINGATE WASH 

2.9 43.2 6.26 9 .*.OUAD. NOT LISTED* 
1.4 2.9 0.03,13oTCPOPAH SPRING 

1S.3 6.12 11 BLACK UMT W 

38.4 0.68 1o UATURAN 
31.7 0.45 8 MATURA00 
12.7 0.18 7WINGATE WASH 

2.3, 8.1 6.14' 13 WINGATE WASH 
1.2 17.6 0.84 10 BLACK WTN NE 

42.1 6.29, 6 WINGATE WASH 

1.4 2.3 0.15 II WLDIER PASS 
3.0 20.9 0.10 53 SPRINGOALE 
2.1 54.3 0.34 9, ooQUAD.' NOT LISTED.  

41.7 6.25 5 WINGATE WASH 
21.6 0.13 12 SPRINGOALE 
17.9 e.08 7 DELAMAR LAKE

1.4 
2.9 
1.8 
1.8

37.8 0.25 1o MATURANGO 
42.8 0.14 10 TRONA 
13.9 0.08 14 CAMP DESERT ROCK 
22.8 0.16 47 MELLAN 

,23.5 0.11 11 MELLAN 
22.7 0.11 15 MELLAN

1.67 1.33 
1.59. 1.41 
1.33f 1.23 
2.23 2."9 
1.84, 1.27 
1.59 1.65 

1.41 
2.64 
2.44 2.03 
1.22 1.42 

1."9 
1.45 

1.37 
1.97 1.73 

1.27 
2.47 2.38 

1.94 
2.44 1.68 

2.01 
1.54 
0.78 
1.48 
1.49 
1.05 

1.34 
1.5 1.30 

1.19 
1.40 1.35 
1.26 1.27 

1.70 

1.51 1.51 
1.17 
1.54 
1.71 
1.12 
0.83 

0.83 
0.89

28 
29 
29 
29 
29
30 

30 
30 
31 

NOV I 

.2 
2 

2 
3 
6 
6 
6 

6 

8 
7 7 
8 

10

5.9 0.18 
11.8 0.17 
22.4 0.15 
11.3 0.18 
9.8 0:21 

13.4 0.26

12 TIN VTN 
9 STONEWALL PASS 
8 DELAMAR 

15 TIN UTN 
8 TIN MTN 

Ii A•RE UTN

8.2 0.07 10'BUCKDOARO MESA 
7.2 0.13 8 FREhC"'UAN LAKE SE

K>I

1.9 22.0 0.08 7 ELIGN NE 
1.9 18.0 0.10 13 SPRINGOALE 

9.2 0.05 7 SKULL MTN 
1.5 13.9 0.•5 7 CAW DESERT ROCK 
1.4 13.7 0.08 14 CAP DESERT ROCK 
1.5, 4.2,0.11 7PAJ4WC SUMMIT PASS 

1.3 11.9 0.15 7 WINS.ATE WASH 
1.9 23.9 0.11 10 B10 DUNE 
1.4 12.3 0.17 a8STONEWALL PASS 

6:4 0.15 12:L,.ST CHANCE RANGE 
12.3 0.16 6,LAST CHANCE RANGE 

2.6 6.8 6.08 15 LAST CHANCE RANGE

Lt, 

CO

1.4 
1.2 

2.0 
1.3 

1.3

.I



1990 LOCAL HYPOCENTER SLUkARY - S08 EARTHOUAKES

DATE - TIME 
-(UTC) ,-, 

NOV 12 23:29:45 
13 3:14:21 
13 17:53:27 
13 19:35:13 
14 17:24:22 
14 17:46:13 

15 2:45:53 
16 2: 0:52 
17 14:58:55 
17 18:21: 9 
17 21:44:49 
18 9:19:29

18 
19 
19 
19 
20 
20 

21 
21 
21 
22 

vi 22 
m% 22 

22 
22 
22 
22 
23 
23 

24 
25 
25 
26 
28 
28 

29 
29 
29 
29 
29 
29

13: 5:28 
68:. 0:23 
6: 28:212 

13: 6:20 
6: 6:51 

14:56:24 

1:38:51 
21:28:53 
22:25:35 
,1:43:59 

- 4:33:56 
4:48:12 

5:23:45 
16:33:45 
12:24:56 
19:44: 7 
0:21:22 

15:,3:12 

18:39:59 
2:- 8:, 4 

18:45:43 
2:39:20 

13:51:12 
18:27: 1 

1: 0:21 
3: '8:1 

'11:17:1 
,14:31:54 
17:59:55 
22:52:1:

LATITUDE 
(DEC. N) 

35.840 
36.892 
36.778 
37.125 
38.431 
37.118 

37.486 
37.158 
36.615 
37.339 
36.857 
36.907 

36.977 
36.615 
37.636 
36.618 
38.374 
37.406 

37.121 
.6.976 
36.191 
36.799 
36.918 
36.914 

36.917 
37.131 
37.134 
36.622 
56. 6 5 1 
36.801 

36.620 
36.806 
37.676 
37.238 
36.682 
36.769 

37.247 
2 38.835 
4 37.552 
0 36.363 
5 36.725 
3 36.619

30 15:27:56 37.4C3 
DEC, 1. 17: 5:35 36.818

LO1GITUDE 
(DEC. W) 

115.996 
117.433 
115.993 
117.966 
116.949 
116.259 

116.709 
116.867 
116.430 
117.596 
116.262 
116.271 

117.462 
116.417 
114.873 
116.229 
117.531 
115.801 

116. 211 
117.471 
117.299 
115.855 
117.557 
117.556 

117.557 
116.984 
116.978 
116.254 
116.393 
115.853 

116.423 
117.627 
116.259 
:116.778 
.116.292 
116. 64<8 

116.737 "117.467 
117.167 
116.842 
116.234 
116. se0 

115.538 
116.322

STAND 
ERROR DEPTH 
H(O.) (mi) 

1.3 16.38 
0.6 6.67 
1.2 11.76 
1.7 7.06 
A.8 11.07 
6.4' 5.99 

6.5 2.21 
0.6 19.85 
9.7 5.53 
6.4 1.29 
6.4 9.07 
6.2 9.58 

0.6 4.38 
6.9 8.32 
6.5 2.13 
0.2 6.73 
2.2 -4.13 
5.0 16.6" 

0.4 2.6a 
0.5 2.73 
1.2 4.97* 
1.1 5.17 
9.7 4.53 
6.7 6.45 

6.7 2.68 
6.3 7.27 
0.3 3.97 
6.3 4.64 
0.5 6.83 
0.8 6.17' 

0.6 6.75 
1.8 2.89 
0.4 4.53 
0.4 0.35 
0.4 1.62 
0.7 3.67 

0.2 -e.20 
0.8 6.01 
8.7 7.60 
0.9 13.41 
6.3 8.65 
0.4 5.88 

1.1 11.84 
0.4 3.99

STAND AZI 
ERROR GAP 
Z(KU) (DEG) 

2.2 215 
1.1 168 
2.0 156 
9.5 238 
1.7 116I 
6.9 108 

2.0 147 
1.0 166 
1.7 207 
1.4 88 
0.7 121 
0.2 98 

3.5 156 
1.1 275 
1.0 178 
0.5 136 
2.1 246 
4.8 159 

6.7 127 
1.3 159 
- 242 
4.7 213 
5.5 202 
2.' 202 

1.3 202 
1.6 112 
5.1 113 
6.9 142 
6.6 136 
1.8 208 

1.1 149 
..5 224 
2.5 86 
0.7 123 
1.3 118 
6.6 172 

0.4 84 
1.6 183 
4.9 123 
2.2 187 
0.7 84 
0.7 89 

3.8 140 
>1.3 94

125 MAGNITUDE ESTIMATES 
Mc a , Ud ULh MLv 

901 0.99 0.6.  
ACI 1.10 1.0.  
BCI 1.43 1.1 
COI 1.84 2.0 
ASI 1.32' ' 1.1 
ABI 1.131 1.14 1.1 

ACI 1.54 1.1 
ACI 2.59' 6.6 
ADI 1.21' 6.5 
ACI 1.04 1.62 9.9 
Ael 0.88 0.5 
ASI 1.27 6.4

8C! 
AD! 
ACI 

ACI 
Do1 
CIC 

AC! 
CDI 
601 

,DI 
60! 

ACI 
AC! 
AC! 
AC! 

ACI 
CDI 
BC! 
AC! 
ABI 
ACI 

481 
BC! 
oD! 
9DI 
481 

ABC 

ABl

1.33 
1.09 
1.03 
1.75 
1.85 
1.17 

1.35 
1.91 
1.59 
1.30 
1.79 
2.18 

1.68 
1.31 
1 39 
1.43 
1.73 
1.31 

1.41 
1.37 
1.96 
1.48 
1.16 
1.28 

1.45 
1.56 
1.35 
1.29 
1.23 
1.23 

1.23 
0.74

DEL- RUS IN UMN RES. PH. U.S.G.S.  
McL (KM) (SEC) CUADRANGLE

a 3 

4 

2 

•6 
9 
'7 
'5

1.36 1.44 6.77 
1.08 • 

2.34 1.30 1.7 
1.91 2.1 

1.37 1.30 

60.85 4.3 
1.94 1.78 1.9 
2.04 1.54 1.9 

1.16 
1.76 1.69 1.9 
2.36 1.84 2.2 

1.68 1.69 1.7 
1.17 
1.06 
1.21 1.4 

2.21 1.74 1.4 
1.I1 

0.89 1.4 
1.18 1.34 
2.64 1.78 2.4 

1.64 1.4 
6.35 1.6 
6.78 

1.53 1.03 1.7 
1.59 1.5 
1.46 1.7 
1.16 
6.93 1.1 
1.52 

6.89 1.10 
0.46-,

15.4 0.11 9 FRENCHMA*N FLAT 
10.0 0.10 10 TIN MTN 
13.3 0.12 9 FRDECHMAN FLAT 

1.9 30.7 0.18 12 WAUCOGA SPRING 
1.7 14.2 0.07, 8 Fru4&CE CREEK 
1.3 9.3 6.07 9 B•XKBOARD UESA

20.3' 0.1 12.7 0.16 
1.4 8.7 0.08 

12.7 0.11 
4.8 0.06 
4.9 0.03

ý7.7 
5.9 

10.3 
37.8 
8.4

0.14 
0.37 
0.05 
0.04 
0.16 
0.11

9.4 0.08 
11.4 0.12 
34.9 0.15 
12.3 0.13 
18.5 0.14 
18.1 0.13 

18.4 0.16 
17.1 i.10 
17.6 0.09 
8.1 0.05 
4.9 0.e7 

12.4 0.12 

8.0 6.e6 
19.9 6.22 
13.1 0.12 
11.2 0.10 
5.9 0.09 
3.6 0.07 

9.9 0.06 
6.5 0.15 

25.3 0.17 
25.0 0.12 

3.8 0.08 
6.2 6.09 

19.4 0.17 
5.0 0.11

14 11 
14 
11 
10 
11

6 LCK UT4 NW-" SPRINGOALE , ý .  
LJ.THROP WELLS SW 
MAGRUDER UTH 
JACKASS FLATS 
TOPOPAH SPRING

13 TIN UT" 
10 LATHROP WELLS SW 

7 PAHROC SPRING NE 
17 SPECTER RANGE SW.  
12 DARWIN 
6 CROCS MINE NE 

10 TIPPIPAH SPRING 
15 TIN IVTN 
15 UATURANGO: 
10 FRENCHMAN LAKE SE 
14 DRY MTN 
16 DRY MTN 

16 CRY THN 
15 SPRINGOALE 
14 EPRINGOALE 
13 LATHROP WELLS SE 
14 LATHROP WELLS IM 
13 FRENCIHMAN LAKE SE 

12 LAWTROP WELLS SW 
It DRY M`TN 
15 OUARTZITE UTN 
13 SPRINGOALE , 
12 STRIPED HILLS 
12 BARE UTN 

17 TH1IRSTY CAYON NW 
14 TIN UTH 
12 GOLDFIELD 
a8 FURNACE CREOC 

15 SPECTER RANGE NW 
14 SPECTER RANGE SE 

I9 CRocu RAGE NE " 
12 JACKASS FLATS

mi

. .

C)
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1990 LOCAL HYPOCD4TER SULAMARY - SGO EARTHSJAES

DATE - TIME LATITUDE 
(UTC) (DEG.,N) 

DEC 1 22:18:39 36.658 
3 8:31: 7 37.276 
3 12:53:24 36.923 
3 16: 1:40 37.465 
3 18: 4:22 37.468 
3 21:31:15 37.023 

3 22:30:13 37.461 
4 9:46: 9 37.471 
4 13:39:55 37.474 
4 18:28:32 37.462 
5 4:23:48 37.470 
5 5:36:22 37.465 

5 6:47:18 37.928 
5 9:47:43 38.023 
5 14:17:23 37.127 
5 19:14:54 37.461 
5 22:39:29 37.465 
6 3:28:50 37.325 

8 19:36: 4 37.456 
9 23:10:49 37.708 

10 6:16:26 37.310 
10 17: 3:32 37.368 
1e 20: 5:49 38.678 
10 22:38:54 37.372 

16 23:43:57 36.672 
11 3:58:39 36.363 
11 4: 1:46 37.362 
11 13: 1:17 37.225 
11 18:23:23 37.458 
12 13: 5:54 37.131 

13 1: 1: 0 37.368 
13 22:37:16 37.361 
13 22:44:21 36.452 
14 4: 1:12 37.378 
14 5: 9:51 36.674 
14 11:57:46 36.595 

14 15:10:46 37.388 
15 9:42:37 38.773 
15 13:17:34 37.241 
15 15:36:52 36.691 
16 18:27:10 Z6.749 
17 1:57:13 36.698 

17 17:50:43 t36.763 
18 0:55: 5 37.460

LONGITUOE 
(DEG. W) 

18.588 
117.665 
116.73a 
117.889 
117.896 
117.468 

117.918 
117.961 
117.899 
117.909 
117.902 
117.875 

116.129 
116.992 
116.039 
117.909 
117.881 
117.263 

117.909 
115.007 
117.r.37 
117.341 
116.265 
117.339 

116.273 
115.998 
117.357 
117.675 
117.909 
116.836 

117.358 
117.353 
116.575 
117.337 
116.212 
116.386

117.325 
115.897 
116.405 
115.675 
115.940 
115.698 

115.628 
117.894

STAND 
ERROR 
H(K14) 

0.3 
6.8 

0.3 
1.7 
1.1 
2.9 

1.e 
0.7 
1.5 
1.8 
0.7 
1.8 

0.5 
8.8 
0.4 
2.2 
2.3 
8.4 

1.3 
1.0 
0.5 
2.5 
9.7 

0.6 
6.6 
0.4 
0.9 
1.7 
2.3 

0.2 
0.6 
6.3 
0.4 
6.2 
1.4 

0.7 
0.5 
0.7 
1.4 
1.9 
3.5 

1.6 
1.4

DEPTH 
(Ku) 

6.95 
-1.52 
0.74 
6.57 
7.11 
8.59 

* 4.14* 
6.17 
7.74 
8.14 
7.94 
7.15 

3.215 
2.71o 
1.52 

10.79 
6.71 
2.79 

10.30 
1.92 
8.83 
2.01 
2.48 
1.45 

2.32 
6.67 
1.76 
0.78 
9.95 

16.35 

2.82 
6.52 
0.35 
3.74 
4.53 
3.57 

5.06 
9.71 
4.44 
0.94 

10.41 
0.14 

3.0860 
8.39

STAND AZI 
ERROR GAP 
Z(KM) (DEG) 

0.5 71 
0.8 185 
0.4 139 
2.1 175 
1.2 185 
3.4 222 

- 243 
0.7 192 
1.5 190 
1.1 200 
6.7 193 
2.3 161 

- 121 
- 226 
0.7 187 
2.6 200 
3.1 168 
0.4 116 

1.4 20e 
2.5 131 
1.6 145 
4.7 196 
0.7 205 
S- 199 

0.7 218 
0.8 184 
1.1 152 
6.2 316 
2.2 200 
4.1 168 

1.6 58 
C.8 117 
0.5 63 
2.1 204 
0.9 95 
1.5 517 

1.6 217 
1.1 178 
1.4 180 
1.7 222 
2.5 219 
3.2 283 

- 247 
1.6 179

QOD 
12S MAGN I TUDE 

Uca , Md 

AAI i.58 
ADI 1.14 
ACI 1.45 
OCI 1.38 
901 1.38 
COl 1.33 

Col 1.19 
9OI 2.46 
901 1.16 
901 1.49 
ADI 1.35 
BCI 1.17 

CCI 1.77 
DOI 2.27 
ADI 1.29 
601 1.15 
DCI 5.19 
ABI i.68 

901 1.27 
991 1.41 
ACI 6.95 
COl 0.96 
ADI 1.36 
ADI 0.96 

ADi 1.49 
9OI 1.63 
ACI 1.26 
ADI 1.15 
801 1.64

N 

C 

Lfl 

C

2.59 
1.03 
1.84 
1.52 
1.16 
6.95 

6.75 
1.29 
1.15 
2.31 
1.02 
5.58 

1.31 
5.38

0.94 

2.50

ESTIMATES 
MLh MLv 

1.19 
1.14 1.64 

1.13 

1.32 1.52 
1.12 1.25 

1.41 
2.68 

1.63 
1.52 1.76 

1.54 
1.19 

2.25 1.70 
1.94 

1.72 0.94 
1.21 
1.35 
0.85 

1.51 
1.15 

6.91 6.91 
6.82 0.92 
2.15 5.65 
0.35 0.66 

2.18 1.27 
1.57 
1.54 

1.04 1.58 
1.56 

2.80 
6.71 1.07 

1.59 
1.9e 1.02 

6.96 
0.78 

8.62 0.78 
1.24 

1.56 6.83 

1.19 
1.23 

1.40 
1.25

DEL- RMS IN 
MIN RES. PH. U.S.G.S.  

ULc (KM) (SEC) QUADRANGLE 

1.5 4.5 0.09 18 LATHROP WELLS M 
5.1 .e 16 MAGRUDER wTN 

1.1 17.2 6.65 13 BARE MTN 
4.7 0.12 8 SOLDIER PASS 

1.3 4.9 0.12 II SOLDIER PASS 
1.4 10.4 0.16 7 U3EHEBE CRATER 

29.9 0.16 8 SOLDIER PASS' 
2.7 5.1 6.21 32 SOLDIER PASS 
1.4 5.5 0.11 9 SULDIER PASS 
1.4 4.1 0.16 13 SOLDIER PASS 
1.5 5.0 6.07 10 SOLDIER PASS 
1.3 5.2 0.15 9 SOLDIER PASS' 

25.1 0.12 12 REVElLE.E PEAK 
2.4 13.0 1.27 14 B[ENNrTTS WELL 
1.6 8.2 6.65 10 OAK SPRING " 
1.5 4.0 6.15 7 SOLDIER PASS 
1.4 5.6 6.13 7 SOLDIER PASS 
0.9 2.8 o.e6 9 GOLD POINT 

1.6 3.4 0.18 10 SOLDIER PASS 
1.6 8.8 6.19 10 HIKO HE 

13.6 e.e9 8 MAGRUDER MTN 
1e.5 6.19 9 GOLD POINT 

1.4 6.1 0.10 13 STRIPED HILLS 
56.6 0.06 4 GOLD POINT 

1.3 6.7 6.10 14 STRIPED HILLS 
1.9 12.8 0.19 18 UT STIRLING 
1.4 51.1 0.13 16 COLD POINT 

2.7 6.03 5 LAST CHANCE RANGE 
2.4 3.6 0.18 10 SOLDIER PASS, 

15.6 0.38 10 SPRINGOALE 

3.2 11.7 6.14 51 GOLD POINT 
16.8 6.12 10 GOLD POINT 

1.6 10.7 6.11 22 RYAN 
11.1 6.03 7 MOUNT JACKSON 

1.2 9.3 0.06 15 SPECTER RANGE NIN 
7.0 0.03 5 LATHROP WELLS SW 

11.4 0.12 7 IMOUN.T JACKSON 
11.7 6.66 8 FRENCHMAN FLAT 
6.4 0.11 13 SCRUG14AM PEAK 

2.3 12.2 0.15 12 INDIAN SPRINGS NW 
10.0 0.17 7 MERCURY 

1.4 10.0 6.11 9 INGIAN SPRINGS NW 

1.5 16.4 0.16 11 INGIAN SPRINGS NW 
1.4 4.1 6.55 8 SOLDIER PASS

CSA 

ACI 
ACI 
ACI 

ABl 
SD1 

ADl 
ACl 

SDI 
801 
Col 

col 
act

�ZI



1990 LOCAL HYPOCO4TER SUAAkRY - SG8 EARTIQUAXES

DATE -'TIME 
(UTC) 

DEC 18 2: 7: 
18 2:21: 
18 6:24: 
19 5:36: 
19 12:51: 
26 9:18: 

21 1:18: 
21 21:24: 
22 5:53: 
24 4:15 
24 7: 9 
24 13:33 

24 19:36 
24 21:57 
25 3:19 
25 9:11 
25 17:23 
25 13:56 

26 15:49 
27 3:35 
27 22: 4 
31 11:24 
31 15:36 

03 31 18:56 

31 19:26

57 
'29 
:53 
'59 
:43 
:16 

:8 
:27 
:15 
:21 
:58 
: 0 

:60 
:31 
:39 
: 3 
:24 
:68 

:9 
:25 
:46 
:24 
:38 
:28 

:42

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

36.696 115.877 
36.696 115.869 
36.677 115.M72 
37.231 116.498 
37.122 115.816 
36.888 116.231 

36.867 115.785 
36.916 116.827 
36.735 116.268 
37.618 116.235 
36.616 115.939 
37.268 117.009 

36.906 116.831 
37.123 117.186 
36.968 117.558 
36.898 116.e6 
36.673 116.462 
36.632 116.618 

36.766 116.266 
36.697 116.268 
36.722 118.262 
37.925 116.135 
37.227 117.545 
37.120 117.181 

36.902 116.B56

STAND STAND AZI 
ERRCIM DEPTH ERROR GAP 
H(40) '(K04) ( Z(K) (DEG)

6.2 
1.2 
6.7 
1.1 
4.6 
0.6 

6.7 
6.2 
6.7 
6.4 
6.8 

1.2 
6.6 
1.2 
1.5 
6.8 
6.4 

1.5 
6.6 
6.5 
6.4 
0.6 
6.6 

6.6

,18.39' 0 .3 136 
,19.35 1.2 149 
- 9.86 0.8- 147 
"4.34 6.7 154 
'15.95 5.3 219 

4.92 4, 1.5- 167 

1.65 - 251 
A14.51 6.9 '176 

5.36 0.6, ,'119 
5.65 - 6.8 168 
0.35 9 6.6 '168 

"16.39 1.7' 196 

6.86 1.6 159 
9.83 -" 1.8 114 
8.92 3.4 186 

* 3.5e 3.0. 223 
,10.46 1.6 269 

5.20 0.7, 131 

3.87 3-51- 267 
-e.40 6.6 126 
16.59 1'. 0 128 

" 0.93 67 112: 
,11.30 1.0 6 129 

8.97 ý1.9 114 

.13'.59 1.58 132 

544 

44 

4 4 4

000 DEL- RMS IN 
12S MAONITUOE ESTIMATES UIN RES. PH. U.S.G.S.  

Moa Md MLh ULv MLc (K04) (SEC), QUADRANGLE 

ýABI 1. 28 1.06 1.34. 1.5 25.9 0.63 11 MERCURY' 
BCi 1.66 6.84 5.2 6.13 9 •ERCURY, NE* 
AC! 1.64 0.44, 6.98,. 5.8 6.16 12 MERCURY NE, 
,CCI 1.58 1.95 1.15; 1.7 14.2 0.17 13 SCRUGHAM PEAK 

'-CDI 1.34 1.14 1.09 20.3 0.14 10 PAPOOSE LAKE SE 
ABA 6.86 .5.1 0.11,11 MINE ITN 

ADI 0:96 -1 .s 12.8 6.67 4 FRENCLMANLAKE SE 
ACl 1.1Y 0.78- 19.9 6.06.12 BULLFROG 

"ASI 1.68 2.12 1.24 2.6 _5.8 6.65 14 SPECTER RANGE Nw 
ASI 1.22 6 0.99 2.3 6.11 13 TIPPIPAN SPRING 
ACI 1.12 0.38 6.65 0.8' 6.0 6.65 8 UERCURY SW 
ADi 1.46 1.63 1.64 .'22.4 6.16 12 SCOTTYS JUNCTION

BC! AC! 
1601 

AD! 
ABI

1 .69 1.10 
1.29 
1.12 

1.18

6+10! 6.89 
ASI 0.96 
ASI 1.15 
BCA

:ABI 6.88 
ACI 

ABI 1.18 

44 

'4 

4 44.4

444 444 4 

4 '4 4

0.40 

1 .6

0.592 1.26 1.e9 
0.93 1.36 

6.88 
0.12 
0.87 

8.5: 
1.42 6.47, 

0.76' 
1.07 1.63 

6.88 6.76 

0.63

•26.6 6.17 
26.1 e.14 

1.b 19.1 0.18 
5.6 0.11 
6.3 6.69 

0.9 5.8 6.68 

6.9 0.22 
5.0 0.15 

1.2" 6.6 0.12 
25.2 6.21 

44 9.1 0.16 
""19.9 6.14 

18.3 6.13

44 4 , 4

CD 
af

4/ 4. ' 

, p'r 

'4 4

1e BULLFROG 14 BONNIE CLAIRE SW 
10 DRY MTN, - 44 

7'Y.CCA LAJE"' 
9 ,LATIROP WELLS W 

14 CAMP DESERT ROCK 

11 SKULL MTN
11 STRIPED HILLS 
14 SPECTER RANGE NW 
12 REVEILLE PEAK 
16 LAST CHANCE RANGE 
1IB-SNNIE CLAIRE SW

15 DULLF ROG 

4 +. .4 4 .4

r

44

44' 

44�

' 1

4',

-U-

4 "'4 4 

44� 

4 4 44 

4 -. 4

*4.� L44.44.4444�4 
4

... 2..
4 4

.J.A.,�4.44.4....t44
4 4

4k4A444-' '-.4. -. -44444444-'--- 4 44-4-444---.'-

t

I
+

t
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Appendix B 

Chemical explosion location data for the year 1990 

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 algrithm 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 International Gold, Denver, Colorado. Blasting at Ladd Mountain; Nev. (Bullfrog Hills 
quadrangle), approximately daily (weekdays , 4 PM to 5 PM).  

(2) Chematar, Inc., Las Vegas, Nevada. Blasting at two limestone quarries, one in the Dry Lake, 
Nevada, quadrangle, and one in the Sloan, Nevada, quadrangle. The Dry Lake quarry coordinates 
are 36.361" North latitude, 114.915° West longitude.  

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

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

(5) Saga Exploration Co., Beatty, Nevada. Blasting at Bare Mountain, Nevada, usually early to 
late afternoon.  
A number of other organizations are also known to be engaged in blasting in the southern Great 

Basin of Nevada, but have not been contacted.  

Column headings for this Appendix are identical to those for Appendix A. The depth of all blasts is 
at the surface (plus < 100 feet, usually), but in many instances, hypocenters have been located with 

If) depth as a free parameter, to examine the location algorithm and velocity-model: If the hypocenter 
depth is reported as -1.00, it was fixed at. that value during hypocenter determination. All other 
depths are freely determined. If the letters *PB* follow the depth estimate, the event is a probable 

C blast, but just enough ambiguity was present in the seismograms to prevent a certain judgment.  
Far more hypocentral data 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 

Cra 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).  

59



w'Ft

- a�.u a-.  nrCI *F*I

T

p

K
F F' 

FI1B 
38.5 

�F F 

'F'

-37.6

C0 

C) 

'36.6

In 

C
'C 
; F

- Fl 

* F' i117,.-

& S FFFF 

1i6� 115.0 W

II.  

* a + � 4FF F'

-'4

+

em-na 
a

AU 

V V V* V3 

aa 

"'-LA V= 

+? +, 1

9
FF I

'-F 

- F' 

s-F'-

I�0 
man7

a ~ng* 0 ZO0 & g

'F

s-F

Figure -Bi. Epicenters for known and suspected chemical explosions detected~by theSGBSN fri 

the calendar year'F19( are plotted in ma'p 'viewF

'F' F F 
F F� F' 5�jF IF 

F F- F S 
�-F��FF �FFFFF I

r 
-' 4' F -

00*F

F F -F F

T

C

"F'�-FFFF

F -FFF F

F�' F 

C

I

F: 

(

zl

V



1990 LOCAL HrPOCCNTCR SLLAR - SG CHEM4ICAL D(PLOSIONS

DATE - TIME 
(UTC) 

JAN 2 18:53:53 
3 0:37:45 
4 1: 4:37 
5 19: 9:25 
5 23:31:49 
6 0:54:38 

6 23:45:16 
7 22: 7:18 
8 23:21:12 
9 0:43:35 

10 0:37:35 
10 19:18:46 

10 20:10:35 
11 16: 4:52 
11 23:29:47 
12 0: 1:35 
12 19: 6: 5 
12 23:24:53 

12 23:42:37 
15 18:28:42 
15 23:47:36 
16 19: 4:13 
16 20: 4:36 
16 23:47:45 

17 23:43:40 
18 23:29:46 
18 23:t8:36 
19 12:39:14 
19 23:55:37 
28 0:37: 8 

20 17:40:14 
20 20:30: 9 
22 20: 2:29 
22 23:49:46 
23 18:18:12 
24 0:38:46 

24 20: 4:18 
25 0: 4:46 
26 23:47:48 
27 21:46:42 
29 16:43: 6 
29 20:46: Z 

29 21:38:22 
29 23:59:47

LATITUDE 
(DEC. N) 

36.943 38.587 
36.896 
36.942 
36.904 
36.900 

36.896 
37.110 
36.941 
36.895 
36.893 
36.941 

36.907 
58.897 
36.257 
36.898 
36.943 
36.904 

38.894 
36.892 
36.900 
36.943 
36.648 
36.890 

36.894 
36.902 
36.904 
34.993 
36.889 
36.943 

37.436 38.904 

36.901 
36.896 
36.938 
38.890 

36.905 
36.900 
356.907 
36.943 
36.900 
36.909 

35.915 
36.892

LONGITUDE 
(DEG. w) 

116.880 
116.816 
116.812 
116.883 
116.650 
116.809 

116.839 
117.039 
116.887 
116.820 
116.810 
116.885 

116.811 
-116.8M5 
116.*859 
iid.812 
116.883 
116.657 

116.814 
116.833 
116.808 
116.686 
117.367 
116.817 

116.817 
116.652 
116.807 
118.305 
116.817 
116.886 

115.307 
116.822 
116.643 
116.809 
II6.s88 
116.817 

116.657 
116.808 
116.814 
116.882 
116.835 
116.826 

115.230 
116.818

STAND 
ERROR H(KM) 

0.5 
0.4 
0.4 
0.5 
0.5 
0.6 

0.5 
0.2 
0.5 
0.6 
0.8 
0.4 

0.5 
1.2 
0.5 
0.6 
0.4 
0.3 

8.6 
0.4 
1.2 
0.5 
6.5 
0.4 

0.4 
0.3 
0.3 

11.6 
0.5 
0.3 

0.7 
0.7 
0.8 
0.6 
8.4 
e 3 

0.5 
0.5 
0.4 
6.8 
1.0 

1.8 
0.5

DEPTH 
(KM) 

-1 .09P8 
-I .92P9 
-1 .OOBL 
-1 .89P9 
-1 .008L 

6. 008 L 
-I.OOGL 
-0. 1Ie L 
-1 .808L 
-1.99Ps 

-1 .806L -I. 38eO~ 
S0.008 

-1 .330 
-4.e4* 

-1.54.  
-I .MOL 

-I. SOU L 

-1.0"•L.  -1 .O06L 6I. SHOUL 
-I. SOUL.  

-1. 068L 
-. 8O6L 

-I .71PL 

-I .79PO 
-1. 29P9 
-1. •SUL 

-1 .000L 

-I.90OL I 
-1 -0~8L1 
-I .OOOl 

-1. 006L 
-I .eOUL 

,-l . 9eel 

-0. 006L 
-I .006L

% •STAND 

Z(Xm) 

3.0 
0.8 
1.8 
1.7 

16.6 
2.4 

0.8 
0.4 
1.5 
2.9 
1.9 
1.1 

1.2 
3.1 
0.7 

13.5 

1.9 
10.0 "5.' 
1.1 
9.3 
0.9 

1.1 
1.2 
2.1 

25.8 
1.4 
0.6 

1.0 
1.8 
1.7 
1.7 
1.3 

10.5 

9.2 
1.2 
1.2 
1.6 
1.2 
1.6 

1.8 
1.4

AZI GAP 

(DEC) 

101 
58 109 

69 
62 
81 

82 
183 

69 
S0 
85 
69 

60 
131 
123 
57 

184 
134 

57 
64 

107 
114 
190 
124 

92 
133 
78 

332 
78 
69 

137 
159 
III 

8a 
69 

124 

84 
78 
84 
69 

162 
132 

197 
57

'Ii.  

C 

C

011

I-

-1. 571

II

125 MAGNITUDEC ESTIMATES 
Wca Wd MLh MLv Mic 

aCI 1.73 1.38 
DCI 2.16 1.85 
ACI 2.10 2.08 
AC! 1.86 
Oct 
DCI 1.74 1.67 

OCI 1.60 1.14 1.38 
AC! 1.66 1.19 0.93 
AC! 1.61 1.44 
DCA 2.11 
DCI 1.70 
DC| 1.97 1.37 1.66 

DCI 2.53 
aCt 0.55 
AC! 1.23 1.45 1.23 
Ccl 1.45 
CC! 1.39 
CC| 1.86 1.44 

DCI 2.51 1.99 
CC| 1.42 1.13 
DCl 1.91, 
ACI 2.16 1.46 
DOU 1.92 1.46 2.05 1.32 
ACI 1.90 

AC! 1.89 1.74 
ACI 2.72 
DCI 1.88 1.93 2.28 
DOU 3.12 3.14 
DOI 2.05.  
DC! 1.99 1.61 2.0 

1CI 1.46 1.55 
ACi 1.26" 6.79 
DOI 2.10 1.21 
DOI 1.74 
ACI 1.74 1.50 
cct 1.66 

cci 1.15 
DCI 2.14 1.80 
AC1 1.87 1.69 2.1 
AC! 1.41 
DcI 1.11 
DCI 1.21 

60! 1.68 2.23 
DCI 2.18 1.91

DEL- RUS IN 
WIN RES. PH. U.S.G.S.  
(KW) (SEC) QUADRANGLE 

14.0 0.16 20 BULLFROG 
19.6 0.17 24 BULLFROG 
19.8 0.14 20 BULLFROG 
14.2 0.14 21 BULLFROG 
12.0 0.15 18 BARE MTN 
19.9 0.14 12 BULLFROG 

19.9 0.30 28 BULLFROG 
14.2 0.88 17 ONNIE CLAIRE SE 
13.9 0.15 16 BULLFROG 
26.4 0.14 II BULLFROG 
19.5 0.16 8 BULLFROG 
14.1 0.15 24 BULLFROG 

20.5 0.20 16 BULLFROG 
20.4 0.10 7 BULLFROG 
18.7 0.12 11 FURNACE CREEK 
20.0 0.13 11 BULLFROG 
14.2 0.12 14 BULLFROG 
12.2 0.04 11 BARE MTN 

19.9 0.18 19 BULLFROG 
20.6 0.11 17 BULLFROG 
19.8 0.24 10 BULLFROG 
14.0 0.12 13 BULLFROG 
7.9 2.70 13 MARBLE CANYON 

19.9 0.11 15 BlJLLFROG 

23.2 0.13 19 BULLFROG 
11.9 0.06 12 BARE MTN 
20.0 0.17 22 BULLFROG 

169.2 0.11 7 ***QUAD. NOT LISTED* 
19.9 0.17 21 BULLFROG 
14.0 0.22 29 BULLFROG 

23.3 0.18 11 HANCOCK SUMMlIT 
20.9 0.11 10 BULLFROG 
11.2 0.26 11 BARE MTN 
19.7 0.20 19 BULLFROG 
13.9 0.13 18 BULLFROG 
19.9 0.11 17 BULLFROG 

12.3 0.08 I1 BARE MTN 
19.8 0.20 16 BULLFROG 
20.6 0.12 19 BULLFROG 
14.3 0.14 17 BULLFROG 
20.0 0.17 8 BULLFROG 
20.3 0.14 12 BULLFROG 

42.9 0.25 10 SLOA'! 
20.1 0.18 19 BULLFROG



1990 LOCAL HYPOCENTER SULIAARY - ScB CHMDIICAL EXPLOSIO•S

DATE - TIME 
+ (UTC)

JAN 
FES

30 19: 8:56 
LI, e:0,1:46 
-1 0:18:44 
A- 23:56:51 
,2 -23:52:48 
:6- 0:44: 8 

6 13:31:36 
6 16:44: 4 
7, 6: 6:37 
7 ,19:17: 2' 
8 e: 7:57, 
8 19:- 9: 19

' 9,' 0:,7:37 
9 23:17:51 
9, 23:46:41W 
9 23:54:47

10 -18:26:33, 
"12',,23: 6:14 

S12.- 23:59:47 
,.13- 23:57:47 

15, 1: 5:47 
S16 .23:56:48 

r -20 0:26:34 
'20 60:28:48, 

.21 ,23:54:35,t 
23 19: 9:11 

.23,19:22:160 

.24 0 6:40: 87 
.'26.,23:31:33., 

.27', 8: 5:491 

.27- 19: 7:30 
28 ',, 1:38:39,' MAR 1 I 6:18:*,2 
;2 -T 0:11:42-: 

S26:36:39-, 
.,2. 23:36:1l1 -

'3 

7 
. 8

STAND - STAND AZ! COO0 
LATITUDE LOITUOC" ERROR' DEPTH. 'ERROR, GAP 125 MAGNITUDE E: (DEG. N) (DEC. W) H(KU) (KU) "Z(IO) (DEG) Mco Md 

38.941: 115.893 0.3 l,-1.00L 8.8, 126, ACI'1.99 38.887 011.813"':' 8.5' -t1.eeBL' 0.81- 58 DCI 2.10 36.952 0116.890 " 6.5' -1.76P8: 6.9 - 748, DCI 1.13 36.894 '116.311L 0.5 -1.O08L' 1.3,, 19- ,CI 2.38 j36.8921, 116.817' .5 -1,eenL 6.8:' 57 DCI "-36.9001: 116.8185 0.5 '-I.e0BL 06.9' 66 BCI 1.74 

37.446 3,1 115.4eg' il. 2* 0e.ee6BL 9.1 286,- 001 
-36.892. "'116.836 6.4 -71.008L., 0.8 114-. BC! I.85'1.48 36.891:. 116.820 65 0.0OBL 0.9., 53 "DCI'1.92 36.949 , 115.889 6.5 -1.4WP'_ 6.7 70 , DCI 36.9e2,,- 116.812; 6.4 0-1.01 6.7 82 ACI 1.95 1 1 36.942 ; 118.891 0.5 0.-1. 0 .1 5 55 DCI 1.68 

36.898 "116.814 6.3 -1.008L 10.9 91', ',C! 2.29 36.901 , 118.652 1 0.2 '1.66-3.eL -1.3. 133 ACI!.  35.867 i 115.778 " 3.1-, 0.e00L 36.6 -l .196 DO1 
38.894 ý,116.817 60.6 -1.808L ;:1.'4'. 78 ,DCI 2.08 38.908 116.830 0.5 -1.008L,.19 158 ,ACI, 1.56 36.950 1116.878 0.7 -1.008L '0.8 150 DCI 1.73 

'36.896 ,,116.815 6.4' 4 14.eeOl1.3, 122."' ACI41.74 
38.e96 116.813 a6 " -11ee 1.9 l e09 AC!',I :1 
36.891 :116.13 15 01.6L- 1.8' ,78 BDCI 
36.898 05116.81 . -1.e68L,..6 0 +AC! 36.945 ':116.886 0.5 -1.ef0l -2.6 70 DC ] 36.888 .:116.819 1.2 -I.e0L' 13.7 '164 CCI

36 898 
36.945 
36.898 
36.937 
38.946 
36.892 

36.945 
36.896 
36.899 
36.893 
38.893 
36.903

'-0:12:39 ,-38.896 
17:39: 8 36.940 
0:3:45 36.888 

17:18.38 -36.941 
60:16:55 '36;890 
7:33:28 '36.292

8, 23:55:38ý 36.893 
,'l16 0: 4:57: 36.899

c\1 

0%

.3 -1.WOL: 1.9 
1.2" 10.98P9 4.7 
0.3".-1.608L 1.9 0.6 1-.0 L 1.  
0.4 -1.006L 10.4 
0.5 -1.01L' 1.3

"- .5 
0.6 

'6.6 
"6.7 
'0.3 

0.5 

6.; 4 
60.4 

",0:4 
6.9 

-0.5 ,6.3

"'-i*•e9L':IS.7 
-1.00•L ' 2.4 

S-1.808L 26.3 
-1."08L, 1.7 
-I.6e0l 13.1 
-1.90BL 18.8 

-'•t.0L '2.6 

-l.008L 2.0 

6. OOL 4.5 

"-1.881. 1.5

'ý70 
2126 

120 
155 

'152 
56 

113 

171 
.93 
123 
I0.; 

,513 
69 
57 
87 

-57 
272 

-7 
126

DOI 
ACI .  
AC!, 

CO! 
AC! 1.98 

cDCI + 

DCI 1.96 

CCI 2.97 

DCI 
,ACI 

ACI.  

DOU 

DCI! 
AC!

OCL-I+ IN " " DT EATCS UIN 'RES. PH. U.S.G.S.  JLh ULv AT L (IN) (SEC) - QUADRANGLE

2

.22 

.76

.41BULFROG 
1 19.4 0.19'25 BULLFROG 

"1.2 13.3 .24 17 BULLFROG 
119.7 0.15 15 BULLFROG 
'29.0'0.22 36 BULLFROG 

1.96 23.5 0.19 26,BULLFROG 

1.44 32.0'0.24- 5 CRESCEIT RESERVOIR .1.39 •) 20.4 0.19 q7 BULLFROG 
'1.99 20.1 6.26 34 BULLFROG 

6.74 13.6 0.16 23 BULLFROG 
1.62 ' 20.2 0.14 20 BULLFROG .. .,13.6 0.21 30 BULLFROG

"13.6 6.21 36 bULLFRO0 

11.8 6.04 13 BARE MTN 
44.7A6.92 12 HORSE THIEF SPRINGS 
20.1'e.16 15 BULLFROG 
26.1 0.11 13 BULLFROG 
14.4,0.16 12,BULLFROG 

20.1-0.18 12,BULLFROG 
19.9 0.15 16 BULLFROG 
19.6 0.16 20 BULLFROG 

,'19.8 0.15 13 BULLFROG 
1.4 13.9 0.16 17 BULLFROG 

-,19.9 6.14., 9 BULLFROG 

..9~02 6. 16' 36 BULLFROG r12.6 6.6A 5 BULLFROG 
'.19.9 0.14-15 BULLFROG 
,14.3 0.15.11 BULLFROG 
14.6 6.68 5 BULLFROG 2.0,,_19.6 0.14 16, BULLFROG

1.43 
1.85 

S1.89 
"6.91 

.51 1.81 
2.39 

•, 1.61 
"96.a3 

1.13 

.52- 2.17 
1.26 

'1.65 

.1;42 So1.12 
19•

S1.67 , 14. 1.16 + 8 BULLFROG 
2.05 26.6 0.16 16 BULLFROG 0 .6 2 0 .8 a' : 2; 0 2 .3 ' 0 .0 6 8 e L r 
6.866 '2 . 66BULLFROG 6 20.3 0.22 18 BULLFROG "0.63 -20.6 6.69 12 BULLFROG 
1.52 .12.16.06 11 BARE MITN 

.1.84 2.2 19.6,''.617 19 BULLFROG 
!.83 1' 13.9 0.16 15 BULLFROG 

*1.93 2.. e i19.9 0.15 19 BULLFROG 
1.46 1.54 1.4 14.3.0.e9 16 BULLFROG 

'2.61 1.85 2.5 19.8 6.17 27 BULLFROG 
1.98 161.3-0.37 14 ***QJAD. NOT LISTED* 

' 1.62 19.8'0.13'12 BULLFROG 
0.92 1.9 19.9'0.09 15 BULLFROG

- �''�.- - . 2

:.;115.815 
Si 118.962 
i'116.812 

"116;884 
:116.884 

-'116.1811 

i 116:884 
1,116.814 

118.815 
116.820 

,118.817 
:116.657 

116.809 
:116.888 

116:818 
:116.883 
•116.815 
'118.340 

116.813 
('116.811

I



1990 LOCAL IIPOCDETER SUMMARY - SCO CHEMICAL EXPLOSIO• S

DATE - TIME LATITUDE LONGITUDE 
(UTC). (DEC. N) (DEC. W) 

ft '2 23:56: 3 36.896 118.108 
13 23:54:14 36.896 118.815 
15 0:17:43, 36.893 118.817 
16 6: 6:55 36.902 116.812 
16 0:18:55, 36.945 116.884 
16 23: 54:18, 36.889 116.818 

19 23:53:58ý 36.895 116.815 
22 0: 8:40 36.892. 118.812 
22 23:30:29 36.901 , 116.649 
23 0: 3:46 36.892 116.811.  
24 0:*1:11 36.888 116.812 
24, 23:25:60 36.939 116.892

27 
27 
29 
29 
29 
30 

30 
APR 2 

3 a, 4 

4.J 4 
5 

6 
7 
9 
9 

Ie 
1e

12 
13 
14 
16 
17 
17 

18 
20 
20 
23 
23 
24

6:31: 53,36.890 
23:58: 6 36.890.  
"80:8952 '36.887 

23:27:58 36.900, 
23:56:20 36.893 
20:11:60 ,36.901 

23:51:21. 38.888 
23:10:56 36.891 
23:41; 2 36.890 
20:42:57 36.398 
23:41:40 36.893 
23:12: 4 36.892 

23:21:50..36.895 
18: 5: 3 -38.895 
22:27:31 36.901 
23: 8:51 38.892 
22:45:38 35.517 
23:28:16 36.891

23:12:47, 
22:44;59, 

0:25:44 
23:32:40 
16:22: 1 
23: 4:38 

23:24:17 
22:39: 4 
23:23:3: 
22:53:23 
22:58: 5 
22:58:38

36.889 
35.687 
36.900 
36.887 
36.899 
36.891 

36.891 
35.677 
36.893 
35.629 
36.884 
36.871

25 23:,7:36 36.895 
25 23:16:30 35.596

116.816 

116.821 
116.820, 116.657'.  

116.814 
116.817 

114.820 
116.814 
116.807 114.888 

118.815 116.809 

116.8 12 
116.811 
116.654 
116.815 
115.555, 
116.816 

116.814 
115.561 

,,116.811 
116.809 
116.649 
116.805 

116.814 
115.626 
116.823 
115.565 
116.824 
"116.822

STAND 
ERROR DEPTH 
H(IO) (KM)

MA

STAND 
ERROR 
ZQOJ)

-1.OODL 1•8' 
-1.OOOL 6.8 
-1.OOOL 1.9 
-1.608L,10.3 
-l.OOBL, 1.7 
-1.,06L 1.1

-1.600L 
-1I.OOL 
-I.OOOL 
-I .OODL

1.3 
0.9 
1.6" 
1.1 
1.0

116.807 0.4 -1.08L 1.2 
115.506 1.5 -1.000L 30.0 r .

AZI 
GAP 

(DEG 

80• 
109 
1e1 

108 182 
86 

57 

85 78 
56, 
77, 49

0.5 
6.2 
0.5, 
0.4 
0.7 
0.6 

6.4 
0.4 
0.4 
6.5 

0.4 
0.4 

0.4 
0.5 
0.3 
0.3 
0.5 
0.g 

0.5 
0.4 
0.5 

0.4 
0.5 

0.4 
0.4 
0.2 
0.4 
1.1 
0.4 

0.3 
2.5 
0.5 
0.3 
0.3 
0.8 

0.5 
1.2 
0.9 
2.0 
0.3 
1.5

78 9CI 1.63 
226 CDI , ,

000 
125 MAGNITUDE 

) ,Co Ud 

OCI 1.99 
CCI 1.88 
OCI 1.81 
CCI 
ACI ,1.37 
OC! 2.61 

DC| 1.89 
OCI 2.65 
ACI 1.74 
ECI 1.75 
9CI 1.94 
OCI 2.47 

SCI 1.88 
BCI 2.28 
BCI 2.05 
AC! 1.13 
BCI 2.11 
DCI 1.74 

AC! 1.66 
BCI 1.69 
ACI 2.05 
AD! 1.82 
AC! 1.67 
DCI 2.04 

ACI 2.12 
ACI 1.39 
ACI 1.94 
acl 1.93 
COl 
ACI 1.93 

ACI .1.91 col 

DCI ,1.93 
BCA 2.32 
ACI • 2.00 
CCA 2.15 

ACA 2.34 
CDI 
BCI 2.26 
Co! 
ACI 1.28 
CCI 1.75

1.39' 
1.92 
1.83 
2.15 
1.78 
1.73 

18pa 
6.81 
1.45 
1.82 
1.91 
1.77 

1.90 
1 .78 
1.79

1.86 
1.88 
1.43 
I.77 
1 .87 

1.90 

1.95 

1.80 

1.78 

2.0e

-11 eL 1.2 
-1.800L, 0.9 
-I.80BL- 0.8 
-1.008L 0.7 
-1.808L 1.2 
-1 .O0 L 1.7 

-1.800L 1.2 
-1.0eDL 1.3 
-1.eeBL 1.2 
-1.73P3 
-1.008L 1.1 -I.OOL 1.4 

-t.00BL '1.3 
-1.808L .0.9; 
-1.000L, 0.6 
-I.OeeL- 1.e" 

2.404 
-11.60L 1.2 

-1 .e8L 1.1 
1.25. *

-1.08L ,1.8 
2.40BL '4.2 

-1.52P9 0.8 
0.168L 19.3 

"--. 17BL 1.4 
-1.0O8L 30.0 
-1.06BL 3.8 
-11.008L 30.0 
0.008L 0.7 

-1.e00L 30.0

1.21 1.81 1.9 19.4 8.16 23 BULLFROG 
1.72 76.9 0.14 12 CLARK MTN

ESTIMATES 
MLh MLv 

1.68 2.07 
1.84 

1.39 1.73 
2.15 1.83 

1.303 
1.96 1.86, 

2.03 
1.853 1.93 
1.26 1.40 
1.86 2.05 
1.83 1.93 
2.24 2.36 

1.86 1.79 
2.16 2.24' 

2.04 
1.28 

1.91 2.001.4:

19.8 0.15 24 BULLFROG

19.8 0.13 14 BULLFROG 
19.8 0.13 15 BL•E R.O 
19.8 0.16 27 BULLFROG 
78.0 0.87 8 CLARK WIN 
19.8 0.14, 23 BULLFROG 
19s.6 0.12 28, BULLFROG , 
78.6 0.212 92C8AB UL TNLO 
20.8 6.19225 BULUAROG 
19.1 e.e7'12 BULLFROG 
19.e 0.01 8 BULLFROG

1.6 

2.9 

1.7 

1.9 

1.9

102 
128 
130 84 

79 
121 

126 56 
79 

235 
101 
79 

57 
121 83 
57 

223 
57 

56 
224 

57 
94 107 

131 

82 
215 

80 
222 
128 
172

1.61 
2.11 
1.52 
0.73 !.29 1.54

Lr, 
It:.-

I

LEE-liEmI

DEL- "S ' IN' 
MIN RES. PH. U.S.G.S.  

WLc (KOM) (SEC) QUADRANGLE 

2.0 19.6 0.19 24 BULLFROG 
20.1 0.15 19 BULLFROG' 

1.7 20.6 0.16 21 BULLFROG 
20.3 0.12 13 BULLFROG 
14.1 6.13 11 BULLFROG 
19.9 6.19 14 BULLFROG 

26.6 6.16 28 WULLFROG.  
1.6 19.6 9.18 29 BULLFROG 
1.5 11.8 0.12 19 BARE WiTN 

19.6 0.18 29 BULLFROG 
1f.3 0.17 31 BULLFROG 

2.5 13.6 0.21 43 BULLFROG 

19.8 0.15 26 BULLFROG 
20.1S0.17 22'BULLFROG" 
20.4 0.21 24'BULLFROG 
111.8 0.07 13 BARE UTN 
19.8 0.20 24 BULLFROG 
20.5 0.22 ,13 BULLFROG+ 

19.9 0.14 16 BULLFROG 
19.7 0.16 26 BULLFROG.  
19.1 0.15 22 BULLFROG 
28.8 e.e0 3 DRY LAKE 
19.9 0.12 19 BULLFROG 1.9 19.3,0.16 20 BULLFROG

19.7 8.89 I11BULLFROG 
69.1 0.08 6 CLARK MTN 

2.2 20.5 0.18 10 BULLFROG 
76.7 0.11' 6 CLARK 7TN 
20.1 0.03 8 BULLFROG 2.0 19.3 0. 19 8 EfULLFROG



DATE - TIME - LATITUDE 
,(UTC) (DEG. N) 

APR 26 23:54:-I 36.895 
27 18:58:17 36.903 
27 23:24:40 36.885 
29 23:37:42 36.896 
3e 23:28:35 36.894 

MAY 1 22:52:49 35.595 

2 22:59:39 36.247 
2 '23:,7:57 36.867 
3 3:,2:.6:37.955 
3 23:11:37 '36.894 
4 -18:59:17 38.901 

:4 ,-22:26:17 :36.880 

S,7 23:51-:8 35593 
1,8 -22:7: 1 38.896 
,-9 -22:26:35 ,36.892 
10 19:34: 1 37.181 

ý16 :22:12:34 136.89 
, 16 23:26:55 -35.61e 

11 17:46:29 ,36.947 
11 21:40:26 236.888 
13 -5 e: 15n 9138-911 
14 23: 5:39 38.887 

,, 15 2 19:42:5e- 36.903 
- 15 : 22:34:33 : 36.593 

15 23:11:56 . 35.654 
,16--16:37:53 36.881 
.16, 22:14:51- 36.895 
16 22:23:44' 3a.361 

,17- 29:18:11 36.916 
"17, 22:26:38 36.891 

"18-18:31:21 38..69 
18:t22:24: 2 38.325 
19 :21:58:33 36.893 
21 22:17:23 '36.895 

,21. 23:40:28. 35.681 
22 18:: 8:46 36.943 

"22 22:20:33 :36.891 
"- 23 T23:15:35 36.894 
': 24 .28:38:57 36.331 

24 22:24:14 '38.338 
4241 23:11:27- 35.626 
- 25ý 22:11:568 136.894 

29 23:54:34 36.893 
34 22:12: 1 36.691

LONGITUWE 
(DEC.. w) 

116.813 
111.662 
116.74 
116.816 
116.815 
i15.616 

115.961 
'116.739 
1117.116 
116.812 
116.652 

1,116.797 

115.571 
"116.818 

1116.513 
114.918 
116.314 

"115.566 

iii~aii 
,116.816 
S116.53.3 
S116.816 
116.656 
7115.611 

1,'I15 5 .87 
.116.532 

:;116.512 
117.329 
116"824 

;1,16.813 

':fi7:338 
'117.312 
116.813 

1116.816 
115.569 
116.883 

' •116.815 
'116.1116 
, 114.950 
117.326 
115.572 
116.615 

116.617 
116,818

199e LOCAL HYPOCENTER SUMARY - SC8 CHEI!CAL EXPLOSIONS 

STANJi '- , STAND AZI O DEL-, R'S- IN 
ERROR DEPTH ERROR CAP 12S iACiNTUEF" ESTIMATES M UIN RES. PH. U.S.G.S.  

H(KM) (10K) Z(KW) (DEC) ... Ua Md MLh MLv ULc (K1) (SEC) OUADRANGLE 

5.4 -1:006. 12.9 e9g CCi . 1.82 19.9 0.16 9 BULLFROG 

5.3 -1.e68L 0.7 80 ACI 1.48 "' 1.42 2.0 12.2 0.68 18 BARE I"N 

2.3 -1.600L :5.7 128 CCI 1.80 2.03 1.87 2.6 14.3 0.15 11 BARE UTH 

6.3 -1.0061 6.6 57 ACI 2.20 1.98 1.58 2.1 19.8 6.13 35 BULLFROG 

0.4 -1.0061 0.7 57 BC! 1.96 2.68 1.95 1.9 28.6 0.15 28 BULLFROG 

3,1 -1.006L 30.6 240 COI 1.73 76.5 6.21 9 CLARK UTN 
".7 . ', D 1.13 21.9 3.45 -6 PAH"UM -, 6.7 -1', " " 1.1.0,124'DC" 

6.8 -1.60L1 3.2 61 BC! 2.,19 2.17 1.79 12.7 6.22 17 RE &" 

1:3 6.0 01 2.1 176 BC 1.53 1.67 36.6 6.115 11 MUO LAKE, 
'9-.4 -- 1.00L 608 ' 62 'ACI 1.94 1.87 1.89 2.1 .19.7 0.14 25 BULLFROG 

6.5 -I.006L '1.3 64 ACI 1.41 6.83 1.23 1.7 ,11.8 6.14 21 BARE UTN 

'1.3 -- 8.64. - 55 DCI 2.09 2.13 1.80 2.4 17.7 0.61 24 B"LLFROG 
,4.0 -I.iNBeL-30.0 '24S , COI A1.71 . 79.3,8.17 7 CLARK UTN 

6.3 -1.e06L 8.0 57 CC! 2.07 2.15 1.94 2.5 26.3,0.12 29 BULLFROG 

.6.4 -1.006L -1.1 , 56 BCI'2.11, '1.94 1.88 2.6 '19.7 0.15 25 BULLFROG' 

.4.2 86.006L 6.3 177 ACI 1.589 1.51 1.72 2.6 23.9 0.02 9 DELAMAR 3 NW 

6.3 -1.e06L 0.7 56 ACI 1.74' 1.98 1.90 1.9 ,19.7 0.14 27 BULLFROG 

"2.6 -1.908L 3e.e 224 , CO,. 1.26 78.2 6.13 7 CLARK UTN 

"<9.4 e@.71PS ,1o7 73 ,ACI 1.88 1.15 :1.14 1.4 13:9 6.12,20 BULLFROG 
')5.5 -10 1 ,'1.3 111 AC! 1.64 V156 1.31 1.7 19.7 6.13 13 BULLFROG-,, 

"0:9 -;-1.06L 1.8 ,18 vAC,.• -A1.02 19.7 0.12. 9 BULLFROG, 

6.6 $ e.e36L 2.4 63 OCA 2.37 .. *19.6 e.13 11,BULLFROG'" 

6.3 -1.0861 0.7 83 ACI 1.76 ' 1.39 1.9 12.1 6.e818,BARmEUTN 

6.4 --1.006L 1.0 56 BCI 2.15 1.88 1.69 1.9 19.6 0.15 22 BULLFROG 

"2.7 "-1.eOWL 38.0 218 C'•D! '1.93 :73.9-6.26,10 CLARKX;TN 

'2.5 6.108L 7. 6 169 CCA' .< 1.47 .26.6 6.11,16 BULLFROG 

6.3 -l.0061- 10.e 109 CC! - e '0.96 19.8 0.15 13 BULLFROG 

3 5.5 - -1.e00L 30.6 250 .,CDI 1.43 1.71 73.5 0.22 12 SAN ANTONIA 

1.1 -e.94PO 2.7 154 BC! '6.89 .' 26.2 6.12-8 BULLFROG 

e6.4 '-l.OWL', 1.4 56-ACI .1 ,.67 1.88 2.2 19.6 0.14 25 BULLFRCG 

2.3 -1.006L 30.6 251 CD!l 1.94 1.86 :1.83 .74.346.16 11,SAN ANTONIA 

'3.6 -1.00L 36.6 245 COI 1.88 1.58 1.56 ',69.9 0.24 7 SAN ANTONIA 

',. -4 -1M.09L, 0.8 57 BCI 1.96 1.81 1.86 2.1 , 19.7 e.15 27 BULLFROG 

"6.4 '-1.006Lý 1.6 57, ACI 1.82 1.74 1.76! , 26.1 0.14 29 BULLFROG 

2.7 -l.O6L 30.6 225 COD 1.63, 1.72 1 78.7 0.26' 9 CLARK UTH 

0.4 -.- 0.44P9 6.9 k55 , AC! 1.92 1.54 1.52 2.9 26.6 0.14 28 BULLFROG 

6.3 '-1.0e0l 6.7 57 .BC! 2.20 2.12' 196 '19.8 0.15-32 BULLFROG 

6.4-1-006L 1.3 , 57 AC! 2.52 :1.90 2.2.26.1 6.14 19 BULLFROG 

5.8 ' 6.Net6 30.0 203 D0OI 1.86 1.66 27.1 6.08 5 DRY LAKE 

3.5 -- 1.e06L 2e.0 247,,CoI 2.08 1.63 1.61 70.9 0926,12 SAN ANTONIA RANCH 

2.4 -I.006L 36.0 222 'CDI 1.43 '' 77.6 6.22 9 CLARKUTN 

0 .4 -1.600L, 0.8 - 116 BC! 2.62 1.98 1.87 2.4 19.9 6.19 19 BULLFROG 

<.4 8.6006 1.2 57, ACI 2.2" ' 1.77 2.5 20.0 0.15 30 BULLFROG 

6.6 -I.eOBL 1.5 '111- ACI 1.16 6.81 ' 20.6 0.12 13 BULLFROG

-. '-. .. :'*..,,� -

Iqq

C 

ti, 

'm

0r



'7Z

199e LOCAL HYPOCOITER SUi.LARY - SOS CHEICAL EXPLOSIONS

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEG. W)

31 22: 1: 2 36.893 
31 22:23:12 ,38.353 
1 0:28:11 36.942 
1 22:47:34 36.893 
1 23:34: 9 35.615 
4, 18:34:24 36.897 

4 23:32:19' 35.589 
5 18: 9: 2- 36.942 
5 22:26:31 36.898" 
5 23:29:39 35.601' 
6, 21:47:-3 36.900 
6 23:23:41 36.896 

7 22:52:30 38.890 
7 23:11:57 35.594 
8 0:19:39 37.241 
8 22: 3:52 36.892 

11 22:23: 4 .38.364 
11 22:26:33, 36.893 

I1 22:26:33 38.893 
12 0:48: 5 36.067 
12 0:59: 3- 36.098 
12 10:39:19 37.841 
12t 19:38: 2 36.282 
12 19:38: 5 36.291

23:37:32 
22: 7:32' 
23:16:31 
23:24:58a 
21:58:12 
22:41:28, 

23: 7;43• 
21:44:33 
22:22:10 
22:25:18' 
17:18:40 
22:38:38 

22:54:35 
15:43: 6 
22:34:Z2 

0:27:31 
17: 4:45 
22:18:26

36.901 
36'897 
36.892 
35.710 
36.100 
36.889 

36.936 
36.898 
38.302 
36.899 
37.014 
36.895 

36.891 
36.941 
36.893 
36.888 
36.902 
36.893

13, 
14 
15, 
15 
17, 
18 

18 
19 
19, 
20 
21 
21 

22 
25 
25 
27 
27 
27

29 22:27:29 36.892 
30 19:45:45 36.913

MAY 

JUN

STAND STAND 
ERROR DEPTH ERROR 
H(KU) (KM) Z(KU)

116.314 
117.342 
116.885 
110.814 
113.561 
116.814 

15: 513 
116.885 
116.813 
115. 569 
116.809 
116.810 

116.817 
115.573 
116.401 
116.810 
117.326 
116.815 

118.815, 
115.816 
117.910' 
115.939 
114.859 
115.121 

116.810 
116.810 

116.814 
115.659 
117.705 
116.816' 

116.888 
116.823 
117.291 
116.815 
116.599 
116.807 

116.819 
116.887 
116.814 
116.820 
116.654 
116,811 

116.814 
116.824

-1.000L 1.3 
-1 .OWL 30.0 
-1.000L. 1.1I 

-1.0OW'1.30.  
-1.001L 16.4 

-1.9061. 30.0 
-1.6081 1.3 
-1.80OL 1.4 
-I.000L 30.0 
-1.008L 7.5 
-I.OOOL , 9.4 

-t.OOGL-7 0.9' 
-1.000L 30.8 
-9.20P9 0 0.3 
-1 .0001 9.0'o 
-I.eeeL 3e0,e 
-1.000L 30.0 

-I.0WL' 0.8 
-1.OOOL 30.0 

0.000L, 4.0 
0.066L., 1.4 

-1.43P9 1.3 
7.00* -

0.5 3.9 
0.5 
0.4 
2.8 
0.5 

3.8 
9.4 
0.4 
2.0 
0.3 
0.3 

9.4 
2.4 
9.3 
0.3 
3.4 
0.3 

0.3 
6.3 
3.8 
0.7 
1.8 
3.8 

0.6 
0.9 
0.5 
6.7 
2.1 
0.5 

0.5 
0.5 
4.3 
0.3 
0.4 
0.8 

0.3 
0.4 
0.4 
8.4 
0.3 
0.5 

0.4 
0.9

2.8 2.8 
2.0 

30.0 
2.0 
1.3 

1.2 
1.5 

30. 0 
10.8 

0.8 
2.0 

1.2 
12.2 
1.7 
0.8 
9.4 
1.2 

1.0 
2.6

O0D DEL- I W4 IN 
12S MAGNITUDE ESTIMATES MIN RES. PH. U.S.G.S.  

Mco )Ad MLh MLv MLC (KM) (SEC) OUADRANGLE
AZ! GAP 
(DEG) 

57 
250 

72 
57 

223' 
189 

226 
69' 
56' 

225'' 
158 

57, 

57 
226.

96 
109 
258 

57 

57 
164 
261 
181 
211 
150 

85 
108 

57 
258 
252 

56 

68 
III' 

241 
109 

58 
61 

57 
69 
57 
57 
69 
62 

1l1 
131

2.81 1.78 1.54 
1.79 1.68 
2.23 1.91 

1.55 
0.75 

-1.82 
1.29 1.37 

1.71 

'1.83 * 0.84

BC! 2.04 CDI 
AC! 1.91 
ACI 2.14 
COt 
OCi 

ACt 

CC! 0.99 
CC1 2.20 

DC! 
A13 1.67 
CC! 2.01 
CDI 2.08 
ACU 1.88 

Ac! 1.88 
DCI 1.99 
CoD 1.77, 
BCI 1.27 
BOI 1.39 
DCI 1.39 

BOA 2.17 
BWA 2.08 
BC1 1.53' 
DO! 
801 2.69 
BC! 1.70 

DO:I BC! 

CCI 2.14 
AC! 1.61 
BCI 2.19 

Act 1.97 
CCI 1.31 
ACt 
BCI 2.15 
CC! 
AC! 

BCI 1.84 
BC1 1.31

1.76 
2.06 

1.71 
2.03 

1.92

1.92 1.69 2.00 1.70 
1.97 1.77 
0.69 0.88 

1.25 
1.16 

1.59 1.82 
1.43, 
2.77 

1.97 1.79 

1.34 1.52 
0.75 

1.63 1.50 
1.89 1.66 
1.14 0.99 
2."0 1.59

1.93 1.36 
1.33 
2.08 
1.46 
1.86 

-1.84

1.95 1.49 
1.63 
1.86 
1.66 
1.75 

2.07 
1.25

2.3 19.8 0.15,25 BULLFROG0 72.5 0.23, 10,SAN ANTONIA 
14.1 0.12,14 BULLFROG 
19.9 0.15,27 BULLFROG 
78.1 .23 8 CLARK UTN 
20.0 0.14 14 BULLFROG 

79.8 0.24 7 CLARK' WT 
1.4 14.0 0.14 23 BULLFROG 
1.9 19.6 0.14 24 BULLFROG 

78.8 0.16 9 CLARK MTN 
9.9 0.12 13 BULLFROG 

k.5 19.7 0.15 30 BUILFROG

1.8 19.9 0.18 79.1,0.20 
7.5 0.09 

1.9 19.4 0.14 
73.8 0.27 
19.9 0.13

19.9 31.2 
79.8 
18.9 
38.3 
24.1

29 BULLF'ROG' 9 CLARK MTN 
Ia SCRUGHA PEA&,.  
14 BULLFROG 
13 SAN ANTONIA 
26 BULLFROG

0.13 26 BULLFROG 
1.98 9 PAHRU61P 
0.19,10 HAIWEE RESERVOIR 
0.18,14 PAIUTE RIDGE 
0.12 10 DRY LAKE 
1.11 10 VALLEY

20.5 0.16,14 BULLFROG 
19.8 0.13 8 BULLFROG 

1.9 22.1t0.15 19 BULLFROG 
64.4,8.34 9,CLARK MTH 

2.7 63.3.0.18 23 COSO PEAK 
2.0 22.1 0.17 20 BULLFROG 

14,.0 .15 17 BULLFROG 
20.8 0.15 14 BULLFROG 
67.3 0.21 9 SAN ANTON! 

2.0 20.3 0.11 12 BULLFROG 
1.2 18.2 0.13 20 THIRSTY 

19.4 0.22 18 BULLFROG

20.1 
13.9 
19.9 
20.0 
12.0 

1.9 19.6

A 

WHYON

0.14 26 BULLFROG 
0.16 16 BULLFROG 
0.14 20 BULLFROG 
0.16 27 BULLFROG 
0.08 19 BARE MITN 
0.13 16 BULLFROG

19.8 0.17 25 BULLFROG 28.3 0.15 13 BULLFROG

0.208L 0. 208LL 
-1.00.L,
-I *.6OL 

0. 90•L 
-1.000L 

-1. .00L 
-0 .8L 
- 1.006L 
-1 .OWOL 

0. 89P 
-1 .00 L 

-1 .08 L 
-1 .000L 
-6 .OL 
-I .608L 
-1 .OO8L 
-I eeBL 

-1.0601.

LO 

C) 

-c

a-, I•q

I

1.69 
1.42 
1.17 
1.79 
1.77 
1 .69

I



-, ., 1990 LOCAL HYPOCENTER SLU4ARY - SGB CHDICAL EXPLOSIONS

STAND -' STAND 
DATE - TIUE 'LATITUDE LONGITUDE .0E"R DEPTH ERROR 

(UTC) (DEC. N) -(DEG. w) H(IM) (KU) Z(Q) ) 

JUL 1 26: 7;15 361939,--',116.884 C.3 -1.6O0L 9.4 
2 22:57:28 36.895W -,,- 116.815..0 .5 '-1.00BL 2.3 
3 6:44:26 235.663 -' 115.553, 3.6 -1.0OBL 36.6 
3 22:43:33 36.889 116.820 0.6 ''-t.DeBL '1.4 
4 16:55:56 36.899, 16. 31 0.5 -1.00BL 15.1 
5 17:58:46. 36.904 . 116.656 *. 6.4 -1.OBL 13.5 

5 22:15:27' 36.894 , ,116.815 6 -9.5 -1. M8L'-1.2 
5 23:36:42 35.604 115.552 ' 3.1 "-1.008L 36.6 
6 21:57:27; 38.894 ii .116.817 6.5 '-1.008L 1.2 
7 21:10:39 36.942 116.884 6.4 -I.00BL, 6.7 
9 -6:38:32'.36.892 .116.838 0.7 -0.648L 17.9 
9 21:26:59"'36.377- 114.967., '1.1 -I.0eBL' 6.1 

9 22:26:24 '36.897 -- . 116.817. 0.5 '-1. L 1.2 
10 23:42:46 36.895 -,,116.815 ,6.4 -1.00BL 1.3 
11 22:17:22 36.893-. 116.820 0.4 -t.O0BL 1.3 
12 18: 6: 3 36.963 116.651 '0.6 -1.008L' 19.2 
12 21:36:58' 36.916 116.825 1.1 -i1.00L 2.1 
12 23: 4:,7 35.636.;,- 115 565 ''4.0 -1.0BL 3 0 6.e

13 '22:16:48 38.347'- 117.344' 2.7 -1.008L 18.6
14 "'0:32:12..36.891- 116.815,' 0.6 "-1.0e0L' 2.1 
16 ý23:17:265:36.895 - 116.817 ., .5' '-1.61L -1.31 
17 22:25: 3 38.307 117.314 2.8 -1.00BL 30.6; 

c. 17 -'22:53:26 35.892 116.816 6.7 -1.60BL 1.4 
L') 19 '21:35:57 38.906'., 116.654 0.5' -;.,BL", 8.8, 

19 22:32:28 , 36.894 116.821 '' 1.':•-T.006L 2.3,.  
20 20:21:56' 36.914 116.828" 6.8 '-1.eOGL 2.6 

o - 26 '22:36:32, 36.891 116.814l 6.6 '-1.6013L ,2.2 
23 22:19:26 36.899 116.815'' 0.4 -1.061. 12.4 
23 23:26:52 , 35.625 115.568 2.9 -1.008L 36.6 

"" 24 18:48:56-,36.905 116.829,; 0.5 •--1.600L614.5 

24 22:26:39_,36.891, ll..5W'ý 0.5 -1.0061. '.5 
25 '16:41:53 36.912, 116824' ' 1.0 -i.006L,.l 
25 17:46:46' .35.947.- 115.226 " 0.9' -1;54P8"'1.1-
25 22:18:25 36.892 116.821'' 9.6 -1.661L 1.7 
286 18:11:29 36.968 L 116.645 0.5 -1.008L 16.8 
26 21: 9:22 36.901 , 116.628 0.8 -1.888L- 1.7

26' 22:14:24 36.8985 116.817. 0.5' -1 NB6L' 1.5.  
27' 23: 2:24 36.8968 116.818 0.4 -1.808L 1.1
28, 21:44; 0 36.894, 116.816 0.6 -1.6,6L 1.4 
30, 22:24:28 38.345 117.319 2.8' -1.1006L 30.6, 
36 ;23:49:24 36.890 116.816 0.6 -1. WL 1.6 

'31 22:38:23 36 887' 116.816- 0.5"' -1.8061 1.3 

31 22:58: 6 36.732 115.767 1.4 -1.65PS 1.2 
31 22:58:33 36.766 115.738 3.1 1.69P8 5.7

o +

owO ' . DEL- RMS IN 
12S UACNITUDE ESTIMATES MIN RES, PH.-U.S.CS.

,co, Lid ULh ULv MLc (YJ,) (SEC) CUADRANOLE

+-•
AZ! 
CAP 
DEG) 
'lee 

*62 
253 
,-69 
112 
134 

71 

253 
69 

* ,73 
115 
159 

7• 
62 
69 
5..  

154 
221 

249 
69 
76 

243 
188 
168, 

188 
13t 

69 
70 

222 
84.  

69 

131 
177 

69 
55 

111 

70 
62 
79 

248 
69 
&63 

275 
220

14.2 6.11 13 BULLFROG 
20.0 0.15 15 BULLFROG 
79.5 0.19 10 CLARK IWTH 
26.0 0.17 15 BULLFROG 
20.4 0.12 9 BULLFROG, 
12.2 '3.08 13 BARE TN .

26.0 9O.15 16 BULLFROG 
79.5 6.20 10 C.ARM UT1',-., 

,20.1 6.14'15 MILLFROG 
14.1 0.'10 14 BULLFROG 

'20.2'0.15 11 BULLFROG 
'26.96'.18 11'DRY LAKE 

20,3'0'.16'15 BULLIrOG 
20.6 6.13 20 BULLFROG 
20.3 0.13 15 BULLFROG O, 
12.0 6.14 17 BARE UTN .' 

26.3 6.19 14 BULLFROG 
75.9 6.41 13 CLARK MTN .- •

CCI 1.29 
OCI 2.6 
CDI 2.05 
DCI 1.58 
CCI 
cci.  

AC! l.9ý 
CDI, 
AC! 1.96 
ACI 1.48? 
CCA '11.71 
Oct 1.66 

DCI '1.868 
'.ACI 2.15' 
ACI 2.6g 
CC! 

DCI 1.23 
,CDI 

DI' 
OCI 2.16 

,.ACI 2.02' 
CoI 1.83 , 

'AD! 2068 
Cci 1 .34 

BOI 1 .89 
Act 

CI' 2.61 
CCI 2.07"' 
ColI 
cC! 

aCt" f.85 I+ DC1"1.18 

CII ,.29 
BCI'i2.05 
CCI 1.34 
CI• 1.23 

ACI -2.12 
DCI'2.16 
C00, 1.95 
ACI 2.i3 
ACI 1.63 

Col

1.84 

1.68 
2.15 
1.33 
0.73

1.77 20'1 0.17 153BULLFROG 
"l.93 20.4 0.19 15-BULLrROG 
1.95 2.6 ,42.6 0.18 14 SLOAN , , 
1.71 :2.6 20.3 0.18 15 BULLFROG, 

-1.40, 11.8 0.17 23 BARE WArN 
'0.88 20.5 0.19 14 BULLFROG

I.95•, I.1 9 

2.11 1.801.81, 
1.75 1.77V 
2.23 1.73 
1.88 1.59' 

'.72 6.88 
6.72 1.65

2.1 20.4 6.13515 BULLFROG 
,,, 26.3 6.1416 BULLFROG 

2.2,' 20.e14-15'15 BULLFROO"-
1 • A.8.18N10 ATONIA,+ 

19.8 6.14 I5 BULLFROG, 
19.6'0.15 16 BULLFROG, 

1 .2 . 0.7 67 6 RUCRTIY NE 
-9.8 6.17 7.OLL.RTZ'PEAK

i , . ' ',,

I
1.66 1.45 ,' 71.860.20 12 SAN ANTONIA 

1.76 2.3 19.8 0.14'14 BULLFROG, 
2.87 1.81 26.1 0.1215 BULLFROG 
1.86 0 .51.r' 67.6 0.25 13 SAN ANTONIA 
2.13 '1.94 2.6 ,21.9 0.14'19 BULLFROG.-, 

1.35 1.9' 17.8 0.10 9 BARE MTN,' 

1.95 1.79 . 21.5'0.17 12 BULLFROG.  
1.11 19.9 0.15 14 BULLFROG.' 

1.97 1.76 2.6 19.7 0.14 14 BULLFROG,.', 
2.13,1.81 .,,20.3 0.12 13 BULLFROG' 

1.57 ' "76.8 0.31 12 CLARK UTN 
0.87 26;3 0.19 13 BULLFROG

1 ;38 
'1.93 1.69 , 

2.13 1.86 
1.51 1.65 

8.79 
1.41 

2.66 1.82 2.9 
1.96 1.57 
2.67' 1.73 
1.34 1.48, 

1.99 1.79 

1.88 1.82 "1 1.77, 
2.1 1.68, 1.491; 

6.95 
2.02 1.85



1990 LOCAL HYPOCDETER SLUMARY - SG8 CHEMICAL EXPLOSIONS

DATE - TIME LATITUDE LONGITUDE 
(UTC) (DEG. N) (DEG. W)

AUG 1 18: 2:17 
1 23:26:24 
1 23:33:30 
1 23:39:46 
4 0:'7:25 
4 120:44: 2 

4 21:53:23 
6E 18:43:60 
6 22:53:23 
7 0: 1:30 
7 21:29:41 
7 22:42:24 

8 22:36:43.  
9 22:33:23 

10 22:12:31 
10 22:40:50 
11 21:26:30 
13 17:48:25

13 
14' 
16 
16 

o', 17 -j 
17 

20 
29 
29 
21 
22 
22 

23 
23 
24 
24 
25 
27 

28 
29 
29 
29 
30 
30'

36.905 
36.892 
36.122 
36.675 
36.890 
36. 964 

36.893 
36.898 
36.893 
35.705 
36.903 
36.894 

36.891 
36.892 
36.892 
35.599 
35.617 
36.214

22: 5:25 36.896 
23:31:52 36.890 
22:29:17,,36.900 
23:27:44 35.613 

0:17:46 36.235 
22:32: 6 36.888

18: 5:36 
22:39:56 
23:19: 6 
16:10:58 
0:25:23 

22:36:23 

18: 7:30 
22:26:34 

,22:33:21 
23:45:57 
;8:36:38 
22: 6:20 

22:45:19 
18: 6: 2 
22:27:17 
22: 40: 19 
22: 8:21 
22:27:16

36.904 
36.896 
35.606 
35.462 
36.891 
36.894 

36.981, 
36.891 
36.892 
35.523 
36.905 
36.897 

36.898 
36.907 
35.546 
36.893 
36.893 
35.646

31 22:10:26 36.894 
SEP 4 14:49:13 36.049

116.654 
116.810 
115.412 
115.806 
116. 818 
116.829 

116.817 
116. 829 
116. 817 
115.597 
116.651 
116.816 

115.817 
116.815 
116.013 
115.561 
115.561 
115.908 

116.809 
116.816 
116.813 
115.573 
115.490 
116.819 

116.651 
116.815 
115.582 
114.495 
116.817 
116.814 

116.652 
116.816 
116.818 
115.595 
116.648 
116.817 

116.808 
116.656 
115.599 
116.817 
116.816 
115.551

STANO 
ERROR DEPTH 
H(Q) (KM)

0.3 0.5 
1.1 
1.6 
0.5 

'0.4 

60.5 
S0.7 

4.1 
0.4 
"0.5 
0.6 

- 6.4 
6.4 

*2.2 
1.5 
2.5 

0.5 
0.6 
6.6 
2.3 
5.2 
6.4 

6.8 
6.5 
1.9 
1.2 
0.5 
6.5 

0 6.3 
6.5 
6.5 
8.3 
6.8 
6.4 

0.4 
0.5 
4.4 
0.4 
6.5 
7.6

STAND AZ! ERROR GAP 
Z(Ko) (DEG)

-I .DWTL,16.4 
-1.60L 1.5 
-1.600L 30.6 
-I.8O8L 4 1.8 
-1.0,0L 2.2 
-1 .OOL7 7.7 

-1.0OWl, 1.3 
-1.'OOLj 2.2 
-I.OWML, 1. 4 
+-I.00L 30.8 
-1.006L 1.4 
-I.600L 1.5 

-1.O6OL 18.0 
-1.608L 1.4 
-1.006L 1.8 
-l.OOOL 30.0 
-I.eWOL 30.0 
-1.06OL 30.0 

-1.0808L 1.4 
-I.640L 1.8 
-1.806L .2.7 
-1.8081. '0.0 
-1.006L 30.0 
-1.0e6L 1.2 

-1.80SL 28.9 
-1.808L -, 2.1 
-1.81L 36.0 

-1.006L 1.1 
-I.OOOL 1.5 

I -1.0006L 1.4 
-1.0061.' 2.3 
-1.OOOL 1.9 
-1.008L 30.6 
-1.600L 2.2 
-1.908L 0.9 

-t.006L 1.6 
-1.9401. 19.1 

-106.30.0 
-1.OOML 1.9 
-1.006L 5.9 
9.808L 30.0

116.814 6.4 -1.808L 1.1 
117.918 5.6 0.008L 4.7

63 63 
152 
164 

63 
159 

62 
,81 
62 

241 
""41 
57 

79 
57 
56 
225 
223' 
179 

57 
78 
58 

223 
242 

57 

57 
57 

224 
211 
57 
57 

78 
63 
51 

263 
107 
47 

78 
79 

261 
79 
81 

247 

57 
275

COD 12S MAGNITUDE 
Mca Md 

Ccl 

CAC! 
BC'l 
BCI 2.14 
cCi 

ACI! 
BC! 
ACI 2.24 
COlI 
ACI 1.37 
AC! 2.18 

ccl 
ACI 2.21 
ACI 
Col 
COl 
,Col 

AC! 
BC1 1.75 
BC! 2.28 
CDI 
DOI 
ACI 2.22 

cC! 
BCI 
Col 
80! 1.98 
ACI 2.22 
ACI 2.20

ACI 1.40 BC! 1.56 
BCl 
DOI 
BC! 
BC!

1.91

AC! 1.70 Ccl 
DOI 
ACI 2.41 1.99 
ccI 1.64 
DO! 

AC! 1.90 
CD!

DEL- RMS JN 
ESTIMATES WIN RES. PH. U.S.G.S.  

ULh ULv MLc (Kld) (SEC) QUADRANGLE

1.42 1.82 1.68 
1.84 
1.38 

2.16 1.69 
1.03 

2.12 1.77 
1.19 
1.69 
1.37 

1.50 1.48 
1.89 

1.52 
2.16' 1.92 
1.65 I.52 
1.43 1.64 
1.46 1.41 

1.10 

1.67 1.68 
1.83 
1.89 
1.63 
1.73 

2.17 1.82

1.10 
1.24, 
2.18 
2.24 
2.68

1.23 1.51 
1.49 
1.62 
1.83 
1.76

1.11 1.18 1.66 1.47 
3.14 1.93 

1.72 
1.13 
1.72 

2.74 1.68 
1.56 
1.54 
1.78 

2.51 1.98 
1.91 

1.96 
I. .53

1.9 2.1 
6.8

12.3 0.12 28 BARE MTN 28.1 0.15 16 BULLFROG 
27.0 0.21 9 BLUE DIAMOND 
2.1 0.11, 8 MERCURY NE 

20.0 0.12 15 BULLFROG 
20.4,0.11 16 BULLFROG

28.6 6.13 13 BULLFROG 20.6 0.16,14 BULLFROG 
2.2 20.1 0.14.15 BULLFROG 

68.2 0.19 7 CLARK MTN 
1.8 -'2.6 0.14ý28 BARE WTN 
2.2 20.6 0.14i17 BI'.LFROG 

19.9 0.17. 13 BULLFROG 
2.0, 19.9 0.13 17 BULLFROG 

19.7 0.13,16 BULLFROG 
79.4 0.19 16 CLARK, MlTH 
77.9 6.13 9 CLARK lTH 
24.2 6.18 5 PAHRUIP 

1.6 19.7 6.15 17 BULLFROG 
1.8 19.8 e.15 19,BULLFROG 

20.2 6.17 16 BULLFROG 
77.5 0.18 8 CLARK MTN 
58.5 0.26 7 LA MADRE MTN 
19.9 0.12 17 BULLFROG 

12.0 0.13 14,BARE lATN 
1.9 20.1 0.16 16 BULLFROG 

77.5 0.17 11 CLARK UTH 
59.8 8.18 13 *9*QUAD. NOT LISTED* 
19.9 0.14 17 BULLFROG 
19.9 0.14 17ýBULLFROG

1.8 
1.8 
2.0

11.9 0.11, 16 BARE UTH 19.8 0.12 16 BULLFROG 
20.1 0.16 24 BULLFROG 
84.0 0.34 7 CLARK MiTH 
11.9 0.12 18 BARE IATN 
20.3 0.21 39 BULLFROG

19.7 0.15 22 BULLF'ROG 12.6 0.12 14 BARE liTH 
81.7 6.38 6 CLARK MTN 
20.1 0.15 23 BULLFROG 
26.8 0.17 22 BULLFROG 
74.8 6.24 6 CLARK lAIN 

2.0 19.9 0.13 21 BULLFROG 
82.8 0.23 13 HAIWEE RESERVOIR

K? /

N

C) Lf, 

C:



1996 LOCAL HYPOCC4TER SLLUMARY - SCO CHEMICAL EXPLOSICONS

STAND " 'STND 

DATE -:TIUE LATITUDE LONCITUOE ERROR DEPTH ERROR 

(UTC) (DEC. .N).,(DEC., W)" H(KIA). (K1) z (w*)

'AZI''-OCOCAPý '12S MACNITUDE 
(DEC) Uco Ud

SEP 4 23:15:20 '38.892 '? 116.816 0.3 '-1.006L 0.7 1 465, DCI 2.07 
S 19:15:23 37.780"' 117.841 8.4, '-1.60P8 4.2 274,' DDI 
5 22:59:20 38.4268 116.924 5.2 8.8001. 5.0 ,249 DOCI"' 

5 23:48:10 36.888.•0 116.818 0.4 -1.006L 1.4 78 ACI 

-6 17:51:58"'38.623 117.861 3.7 7.6WPO 7.7 287 DOI' 

6 22:31:19 36.897, 116.819 0.4 -1.006L 1.35 58 DCI 2.27 

7 18: 3:i2'35.873' 117.829"- 5.4 -1.060•C68.5 296',DOI'2.85 

7 21:54:335"36.155-"' 1155357 '' 4.2 -. 606L 5.0 152' CCI 

7 21:58: 2 35.783''' 115.717" 5.7 2.72- - 265 WI' 

7 :22:21:40 36.894 ,'; 116.818" S.4, "t 6L• 1.6! ' BCI' 0 
10 '22:24:18 36.896" 116'813 0.5' -I.00L 1.4' 54 'DCI 1.61 

11 18:12:24 36.898 116.810 0.4 -. 081. 1.2 120 AC! 2.02 

11 '18:48:34 '36.784"' 116.252 9.4' 0.44P. 8.4' '117 , AB! 1.31.' 

11 -22:22:29" 36.897 ' 116.877'' 0.6 1-t.6L 1.0: 65 ,CI 1.68 1.27 

12 ,22:14:21 63.898,.' 116.8160 1 - 06L 1.1, 120" ACI"..  

12 '23:39:34' 355714 '' 115.542 i? 4 9 -1.806L 5.3 . 211 DOI 

13 22:17:181356.900g * 116.810 0' 64"' -1 OWL 1.4 '78' ACI 2.05 

14 21:57:17. 36.899" 116.812,, 0. -1..3 6L 12.1 ,. 120 CCI 2.18,• 

17 22:32:17ý'36.892,' 1161811:•. 4 1 -1.SL, 1.35 79"-BC 1.72 .  

17 22:36: 636.90'' 1161654' e.6 -1.W6L 2.0 •' 78 , ,CI 

17 '23:23:48 '35.646'1 115.5541; 5.4 01. 54.0 248'• DOI 

18 '14:41: 7 '38.125ý., 117.880ý" 4.9' @ 6..WL 4.1. 263 ,COI 

19 18: 7:56 35.918 "• 115.249 " 2 0 1.e00L 1.4 196 CD I.'94 

19 22:26:19 38.896, 116.514 . 04 .-1. L 1.1. 79 . ACI ,1.78, 
2sIs.3 : " .4ý16' • 114.858:,, i.1 i& L 6.  

20 18:59: 75.1,2 l.88' I a ' I OL.642.39 'CC) 1.531 

26 22:13:11 36.891, 116.817'' 0.4 -t.06L, 1.5 • 68 M DCI 2.05, 

21 22:14:16 36.897•'• 116.5132 .5 -. 106L 1.4'. 79" DCI ,1.93 

"23 0:12:42 37.642""' 1186197 ':5.1 -1.OOBL 16.4, A188 DOI 

24 22:28:16 36. 8 9 5 1) 116.816 • 0.5' -I.0061 1.3 110 ' AC! 2.50 

25 19:35:35 38.211 116.1935 1.7 . . 22PB, 1.8, 194 301 1.34 

25 22:57:25 36.899" '116.809 '- 0.5 -1.006L 18 "'"168 ACI, 

26 .0:23:41 35.529 -115.5596 , -'2 .00L- - 227 DOCI 

27 "•7:16:513 :58.230 116.214' ',2.1' 9.00L0 3.9 216 COI 2.36 

28 17:18: 2 38.907 116.871 1.2" '8.25PM 4.7 '86' CcI 1.71 

28 22:10:16'5 36.898 116.81l0 0.5" -i.0061 1.4 10' BCI 1.78' 

28 22:41:53 36.905 116.651 6.6 -1.00BL, 1.5 78 ACI 2.43 

OCT 2 1'4:24:19': 38.239' 116.1W5 3.08 0.06L 2 .9 216 DOI 1.59' 

3 22:27"4.3 36.896 ' 116.813 6.7 "*-.00L6 1.5 79 CCi 1.99 

4 22: 6:11 36.200ý 115.334 2.8' •2.358. - 161- I CCI 2.62, 

4 22:33:33 36.890,,, 116.809.76.9 -1.006L 1.6 ,'70 CCI 2.18' 

6 19: 6:49 35.993 '115.714 7 1.4 -. 67P9m 1.5 189 COI 2.13 

12 22: 2:10 36.891, 116.816 0.5 -I.00L 1.0 ,ý, 51 OCI 2.24,_1 

'12l'22:44:47 36.909 '-"'116.657' 0.3 -I.0L6 1.2" 83 1CI 2.08 

16 22:15:12 36.895 116.813 6.5 -I.006L 1.2 109 DCI 1.90

DEL-,' RýS' IN 
ESTIMATES 'MIN RES. PH. U.$.G.S.  
ULh ULv, ULc (Ku) ,(SEC) , QUADRANGLE

12.07.ý2.-5 2e.0 e.16'5i BULLI"RoG'-': 1.26 7.9 8.24 .6 RHYOLITE RIDGE 
2.05 '; 47.7 0.67 12 $**QUAD. NOT LISTED 
.1.93 '" 19.8.0.15,25 BULLFROG" 
"1.93 181.0 0.350 7 *..CUAD. NOT LISTED* 
1.95. 2.2 20.5 0.20.20 BULLFROG,-

2.51 ' 87.4'0.eI919 LITiLE LAKE 
1.55 2.1 .27.6 0.48 7 BLUE DIAMOND 

15 54.9 0.46.9 &.4EHANDOAH, !.75,_ 6 
1.98 ,2.6, 20.2 0.16 25 BULLFROG 

'1.75 1.9 19.9 0.20 26 BULLFROG 
1.82 1.7 19.9,0.12 20 BULLFROG 

.e83 " 4.19 01I, i3 JACYkSrFLATS 
1.23 2 17.0'0.24 20 BULLFROG 
2.13., 19.8 0.10.16 BULLFROG 

1.38 1.63 67.4 0.53,12 CLARK UTH 
2.62 20.0 0.12 19 BULLFROG 

1.7. 20.1 0.11 16 BULLFROG 
1.92 _ 1.9.6 0.16 23 BULLFROG, 
1.16 .12.0 0.14.14 BARE MTN_ 
1.51 ' .74.9 0.30 6 CLARK MTNH,, 

1.57 1.96 ' 46.0 0.23 11 ROCK HILLA 
1.77 44.6 0.40 8 SLOAN 
1.94. .;20.e 0.14 21 BULLFROG-, 

,, .S .' ' 

A.5 " 29.1 0.11 5 DRY-LAKE 
1.908 .1.98 2.4 ,19.' 0.17 26 BULLFROG 

2.18 1.8 28.0,0.'18 22 BULLFROG 
1.2 19.7 8.07, 5 BELTED,PEAK 
1.80 2.3' 2610.13 19 BULLFROG 
I.tee,,, 21.5 6.28,11 TWIN SPRING 

1.57* :19.6 0.16.1i BUiLLFROG' 
1.10 " 0.2 7.21'.'4 Quad not listed 

1 . 19.5 0.31 19 TWIN SPRINGS SLOUCH 
1.24 16.8 0.33 15 BULLFROG,-, 
1.92 2.5 19.9 0.16 19 BULLFROG' 
1.51 ,.1.7, 12.1 0.14 13 BARE UTH 

1.61 22.5 0.50 13 TWIN SPRINGS SLOUGH 
c1 .7 1 20.0 0.35 33 BULLFROG -, , _ 

2.17 , 26.5 0.32, 7 BLUE DIAMOND NE 
1.90', 19.3 0.40 21 BULLFROG 
2.04 i2.3 "38.0 0.39 21 SHENANDOAH PEAK 
1.935 2.0 , 19.8 0.22 34 BULLFROG 

"'*. 3a' 1.9 12.7 0.20 14 B•RE IMT" 
2.16 2.0 19.9 0.17 24 BULLFROG

S'--N

.1

CD 
I"', 

C•



1996 LOCAL HYPOCEi 

STAND STAND K DATE - TIME LATITUDE LONGITUDE ERROR DEPTH ERROR C (UTC) (DEG. N) (DEG. w) H(KM) (KW) Z(KI) (Di

TER SULM.ARY - S8 CHEMICAL EXPLOSIOSI 

I 0 0o DEL- RMS IN AP 12S MAGNITUDE ESTIMATES UEN RES. PH. U.S.G.S.  EC). Uca Ud ULh ULv WLc (KdW) (SEC) OUA.DRANGLE
OCT 18 

20 
22 
23 
24 
25 

26 
27 
29 
30 
31 

NoV 1 

2 
2 

5 
6 
7 
8 

9 
12 
13 
14 
15 
16 

17 
19 
20 
21I 
22 
23

23: 9:22 36.892 
22: 0:21 36.90M 
2:53:43 36.839 

22:14: 8 36.896 
22:12:10 36.895 
22: 9: 8 36.898 

22: 8: 9 36.900 
19: 0:27 36.893 
23: 3:24 36.899 
23: 9:26 36.899 
23:14:15 36.897 
23: 9:14 36.898 

19:25: 8 36.919 
22:51: 5 36.894 
23:12:45 36.895 
23:29:48 36.805 
23:23:23 36.900 
23:W8:12 38.895

23: 1:17 
23: 9:12 
23: 5:22 
23:10:45 
23: 6:12 
23: 6:11 

23: 2:12 
23: 7:27 
23:17: 8 
23:15: 9 
19:16:21 
23: 4: 7

38.897 
38.899 
36.893 
36.890 
36.895 
38.898 

36.895 
38.889 
36.891 
36.897 
36.809 
36.898

116.812 
116.818 
115.9%4 
116.818 
116.821 
116.815 

* 116.815 
-"116.822 

I 16.817 
116.812 
116.819 
116.822 

116.675 
116.816 
1*6.816 
118-812 
II6!813 
116.811 

116.815 

116.a14 2116.814 
116.821 

-116.814 

116.812 

116.813 
116.818 
116.812 
" 11,811 

,116.819 
116.834

24 22:38:18 36.900 116.827 
26 23:14: 7- 36.895 126.821 
27 23:17: 7- 36.900 116.812 
29 23:23:58- 36.892 118.817 
30 20:37:48 36.922 110.676 
3a 23:24:36 36.895 116.818 

3 23:21:12 36.897 118.816 
4 23" 8:29 36.839 !11.825 
5 23:22:22 36.896 116.819 
6 23:53:42 36.891 116.018 
7 23:15:3P 36.895 116.812 

10 18: 4:33 36.922 116.674 

11 , 0:15: ý36.9e0* 116.819 
I 23:18: 38.908 116.810

6.7 
0.5 
1.1 
0.4 
0.4 8.4 

;0.4 

, 0.4 0.6 
0.4 

0.5 

1.3 

0.4 0.3 
0.6 
0.4 
0.4 

0.6 
0.5 
0.5 
0.3 
0.4 
0.4 

0.6 
6.4 
0.5 
0.4 
0.4 
0.4 

0.6 8.7 
0.4 
0.6 
0.8 
0.5 

0.4 
0.3' 
0.5 
0.4 
0.5 
2.1

-I .g68P9 
11.08Po 
4.a87p1 

' 9.46Pn 
8. 85P

3.1 

5..  
2.  3.1

7.17PB 6.4 
9.6 0 P9 2 . 8 

10.74PB 2. 1 

0.96PE, 1.5 
9.70PB 2.2 

-8.06L 6.9 

1.21P8 .3.3 
-1I.00L 0.8 

-1.00BL 1.6 
-l.80oL 1.1 
-I.O8L 6.8 

-I.HBL 1.5 
1-.O60 L - 1.4 

-1.808L 1.0 
-I. 6"L ,0.6 
-t.e06L 0.9 
-1.O•9L 1.1 

-l.10OL 1.5 
-I.OOGL 0.7 
-1.06L 1.6 
-1.OOML 0.8 S-1 WOL '0. 6 
-1.06L 0.6 

-I.0.81L 1.0 
-1.0e6L '1.1 
-0l.08L 0.9 
-1.O0L -1.4 
-1.10 L '0.8 
-1.00L 1.0 

-1.600L 0.7 
-1.OeeL 6.6 
-1.O0GL 0.8 

-I.OOBL 6.8 
-I. 008L L.1

4 

S 
4

0.5 -1.000L 0.9 121 
0.5 .. I.378L 11.9 - 155

ACE 

881 CDI 

BCI Dci

BCE 
BCI Bel 
8(61 ACE 
BCE 
ACE

2.54 
2.H4 1.54 
2.23 
2.48 1.96

2.46 
2.20 
1.86 
2.47 
2.68 
2.42

161 
82 

202 
122 
124 
121 

121 

124 121' 
208 
122 
123 

259 
122 
122 
121 
120 
121 

121 
120 
122 
125 
122 
120_ 

121 
125 

109 120 
125 
125 

124 
124 
120 
123 
227 
123 

122 
121 
123 
124 
121 
250

ACE 2.36 
ACI 2.28 

,oCI 1.77 
OCI 2.30 
ACE 2.06 
BCE 2.30 

OCI 2.05 
BC1 2.41 
BC1 2.45 
ACE 2.57 
A91"1.71 
OCI 2.32 

ACI 2.25 
ACI 2.31 
BCE1 2.19 
ACI 2.44 
ACE 2.42 
8OE 1.59 

BCE 2.14 
CCI 1.88

2.75 

2.58 
2.76 
2.40 
2.05

1.75 1.9 
2.02 2.1 

1.39 
1.3 

1.55 -1.5 
1.85 2.0 
1.74 1.9, 

1.45 2.1 
1.69 1.7 
1.58 1.7 
1.89 2.0 
i.81 2.  
1.64 2.0

1.17 

1.89 
1.53 
1.75 
1.54

1.78 
1.78 

1.82

I.82 
1.71 
1.70 

1.96 
1.35 1.74 

1.68 
1.63 

1.23 
1.45 

1.63 , 1.80 

1.64 1.77 
1.69 

2.37 2.04 
1.26 

1.66 2.63 

1.68 2.04 
1.82 

,1.85 
.1.6 1.77 

8.87 8.93

1.77 1.75 1.8 20.6 0.23 14 BULLFROG 
20.5 0.12 13 BULLFROG

1.8 2.0 
1.8 
2.1 2.6 
1.8 
2.1 
2.o 
2.0 
2.0 
2.1 2.0 

1.9 
2.1 

1.9 

2.1 

•2.0 
1.9 
2.8 
2.1 

1.31 2.0 

2.1 
2.6 
1.9 i.3 

1.8

19.6 6.14 IS BULLFROG 
20.6'6.09 I BULLFROG 
16.3 0.12 10 FRDEINCAN FLAT 
20.3 6.08 11,BULLFROG 
20.5 0.07 12'BULLFROG
26.2 0.0• 12 BULLFROG 

20.3 6.08 1IBULLFROG 
20.4 6.87 II BULLFROG 
20.4 0.07 12 BULLFROG 
20.2 0.13 14 BULLFROG 
20.4 6.08 13 BULLFROG 
20.7 6.13 13,QULLFROG 

14.3 0.11 9 BARE UTN-blasI 
20.1 6.13 14 BULLFROG 
20.1:6.11 15 BULLFROG 
19.8 0.14 13 BULLFROG 
20.2 0.89 13 BULLFROG 
19.8 0.12 13 BULLFROG

20.1. 0.12 
20.2 0.13 
19.8 0.17 
20.2 0.09 

20.0 6.10 20.6 6.16 

19.9'0.15 
19.960.10 

19.9,0.19 
19.9-0. 13 
20.6 0.17 

20.7 0.17 
20.5 0.22 
20.1 0.16 
20.6,6.14 
14.6'0.11 
20.3 6.18 

20.3 6.12 
20.3 6.12 
20,4,6.21 
26.6 0.12 
19.8 0.13 
14.6 8.o9

12 BULLFROG 
14 BULLFROG 
14 BULLFROG 
14 BULLFROG 
12 BULLFROG 
13 BULLFROG 

13 BULLFROG 
13 BULLFROG 
20 BULLFROG 
15 BULLFROG, 
16 BULLFROG' 
18 BULLFROG 

15 BULLFROG 
15 BULLFROG 
15 BULLFROG 
13 BULLFROG 
12 BARE MTN 
15 BULLFROG 

15 BULLFROG 
IS BULLFROG 
15 BULLFROG 
14 BULLFROG 
13 BULLFROG 
I 1 BARE MiTN

.�J.  

C 

Lt� 

0

DEC

I

801 2.02 
ACE 2.38 
ACI 2.45 
ACE 2.06 
ACE 2.15 
ACE 2.12

ACI 
ACI 

ACI 
ACE



DATE - TIME LATITUDE LONG!TUOE 
(UTC) . (DEO. N) (ECE. W) 

DEC f2 17:ý 3':34 ,,. ..a 
D:,56.951 116.694 

12 .23: 2:13 36.901 116.813 
13 23:; 5:27 -36.893 "- 116.823 
14 20:30:40 ,36.952 - 118.6935 
14 ;23:43:15 '56.890, 116.817
15 0 0:57:57 '3.951 , 116.687.

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 3:38:35 
17 11:42:59 
17 23:11:22 
18 19:58:53 
18 23:,1:18 
20 90:28:2 

20 18:521 3 
20 '23:19:60 
21 .23:36: 5 
26 i22:27:41 

o 26 -23: 6: 0 
27 '23:38:59' 

31 23:17:56

36.948 116.692 
36.944 116.697 
36.936 116.683
,6.944 -,116.692 
36.894 '.116.811 
36.949 116.695 

56.951I iii11.691 
36.952 116.69, 
36.897 I 116.11 

'36.944 2116.697 -• 

36.895_ 116.814 
36.897 116.812 

36.9e7 116.869 
,36.893 ' 116.814 
"38.896 116:814 
36.902-.-, 116.833 
m6.897 116.822 

36.e0V ,,:116.812 

56.900 "116.614

STAN 
ERRO 
H(POJ 

0.5 
0.5 
0.4 
0.2 
0.3 
0.2 

6.4 

1.5 1.8 
1.5 
0.5 
6.0

1990 LOCAL HYPOCD4TER SL4AARY -SO8 CHDICAL DEPLOSIONS 

0 STAIC AZI 000 D" DEL- . I•S' DEPT' CUM GAP '12S MAGNITUDE ESTIMATES. MIN RES. PH. U.S.G.S.  
) (904) z(*w) (DEG) Me* Md, IJLh U L, ULc (Ku) (SEC) , QUADRANGLE 

6.83PS 2.6 113- BC5 1.31 . 0.92 I18.1.0 12i16 BE MTN '-1.800L 1.4 119 ACI 2.55 -' 1.9 920.2,0.14J13 BULLFROG 1 -1. L 0.7 125 , AC! 2 23 1.57 2.16 2.0 20.5 0.15'16 BULLFROG 
2.87P8 1.9 113 AC! 2.46 1.69, 2.6 16.1 e.e9 12 BARE WITH 1 0'.6L 0.7 , 124' AC! 2.25 1.89 1.97" 2.2 -19.9 e.eo'13 BULLFROG 4.10PS 2.5 . 115 9CI 1.94 1.51 `"2.0 17.6 0.05117, BARE MTN 

5.8PS 2. 3 159 BCI. 1.09 17.8 0.07 12 BAE MTH 'S.27P8 5.5 195 COI 1.25 0 -0.78 - 17.5'0.17 12 BARE 14TH 8.68P8 2.9 299 601 1.40 , '. 1.07.- 1."A16.3 0.10 10 BARE MTN 5.08PS 5.6 236, CO! 106 0.69 -17.3 0.10 0BARE UTN -I.008L 1. 3 121 - AC! 2.03 1.64 J.75 1.6 19.7 0.14',13 BULLFROG i.86Pe 1.4 193 AD! 1 17 e 6.62 13.0 0.13 12 BARE WTN

e.3 5.04PS 
0.5- '1.88P8 
6.5 ý-I.eOOL 
1.6 4.01PS 
0.4 -1.000L 
6.5 -I.0e6L 

1.2 -2.O3Ps 
0.5 -1.eOBL 
0.4*" -1.eOOL 
0.8 e.800.L 
0.5 -1.80oL 
0.5' -1.OeGL 

6.4, -1.g0BL

9 -,

4 .  

* 7 
9 9 .7 

C)

2.1 
1.6 
1.0 

10.8 
0.8 
1.0 

1.1 
0.8 
0.7 
1.2 
6.8 
0.8 

6.7

.237"-
1215 

*254 
.122.  

121 
161 

- 123 
119.  

120

BCI 1.30; 
ADI 1.51, 
AC! 2.25 -_ 
CO! 1.11' 
ACI 2.06 
BC I 2.12 

D0! 1.67 
DCI 2.28' 
AC! 2.24 
BCt 1.16 
BCI 2.22 
BOC 2.57 

BC! 2.04

1.52 

1.54 
1.83 

1.59 
, 1.52 

1 .72

1.52

A1.20, 18.0 0.06 10,BARE MITN 

1.31,- 1.0 17.9 0.06,12 BARE MTN 
188 .6 19.8 0.15 15,BULLFROG 

6.44 17.5 6.13 12 BARE MTN 
1.57 2.0 20.04.13 15 BULLFROG 
- '2.6 20.0 0.17,13 BULLFROG 

1.03 1.1 12.9 0.07,8 BARE MTN S2.0 19.8 0.17 17 BULLFROG 
1.76 2.0 20.0 0.12 15 BULLFROG 
0.83' 26.1 0.;5 11 BULLFROG 
1.83 1.8 ,20.7 0.18 17 BULLFROG 
1.99 '2.0 -20.2 0.16 18 BULLFROG

1.81 1.8 26.2 0.17 16 BJLLFROG
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Appendix C 

Nuclear device tests and low-frequency shallow seismicity in the NTS, 1990 

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 reportid 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 ground 
motions recorded at SGBSN stations are generally well beyond the seismogriph 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 Cl are plotted as octogons in Figure Cl, along 
with epicenters of located induced seismicity, plotted with the symbo'l "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 r.i the cavity collapses of given tests, 

-" although, in general, the heightened level of post-test seismicity often co:.-inues for days, with 
in no single event having clearly greater magnitude, as determined from SGBSN seismograms, than 

many others in its vicinity. The grouping 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 le.ser degree, temporal 

association with tests. Figure C2 is an example of four SGBSN seismogra ms of an aftershock (or 
o collapse) at Silent Canyon Caldera. A working hypothesis for the lower-than-average frequency 

content for NTS test aftershock seismograms is that all of the aftershocks originate at very shallow 
depths, where the seismic attenuation of rock is very high, due to relatively low confining pressure.  

The ma,-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 

1*17 part of Appendix C.  
A few low-frequency events that are not located at NTS are included in Appendix C, because 

their seismic coda appears more similar to post-test, collapse-like seismicity than to earthquake 
-_ coda. Many of these are undoubtedly blasts in unconsolidated alluvium or intensely fractured 

tuff. The verification that other explanations of these phenomena are inva;id is left to future 
investigation.  

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

YRMODA HR MN SECND MRL (SRC)t Latitude Longitude Depth NAME 

UTC (°N) (*W) (kim) 

900310 16 00 0.83 5.1 BRK 37.1125 116.0552 -0.77 METROPOLIS 

900613 16 00 0.01 5.6 BRK 37.2616 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 Laboratory, Berkeley, California; NEIC= National Earthquake In

formation Center, Golden, Colorado.
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°Figure Cl. Epicenters for announced NTS nuclear device tests detonated during'the calendar yeax 
1990 are shown in map view (octogon symbols), along with some nuclear-testing-induced activity 
("L' symbols). Location uncertainty of the is"a is high, due to low uignal-to-.nois, ratios in the 

seismograms of SGBSN instruments that record the collapses.
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1990 11 14 224 BG5

1990 II 14 224 CDHI

1990 II 14 224 BLTN

1990 I1 14 224 TMBR

U,
Time (esc)

Figure C2. SeismogrAms from SGI3SN stations CGD, BMTN, CDHI, and TMIIR for a seismic 
disturbance at Silent. Canyon, NTS, about 33 hours after the detonation of "Tenabo.' Each plot 
also displays about one second of post-P record on an expanded time axis. P-wave first arrivals 
are indicated. These seismogramrs have dominant frequency in the neighborhood of 3 Hz, about 
one-third the dominant frequency of seismograms from typical SGI3 earthquakes having the same 
magnitude. They also display prominant reverberations or beating, and difficult-to-observe S 
onsets Neither of these features is typical of most earthquake seismograms.
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1998 LOCAL HYPOCENTER SLUAARY - SCO LOW-FREOUENCY PHENOMENA

DATE - TIUE LATITUDE LOGITUDE 
(UTC) (DEG. N) (DEC. W)

FEB 18 17: 8: 9 37.258 
MAR 4 15:47:51 37.286 

4 15:53:49 37.281 
22 7:46:41 37.300 
22 9: 8:53 37.324 
22 13: 8:46 37.321 

22 13:17:14 37.277 
22 14:36: I 37.293 
26 12:58:26 37.294 
27 15:34:23 37.329 

APR 29 19:14:35 37.626 
JUN 13 16: 9:37 37.282 

13 18:11:15 37.273 
13 18:21:27 37.293 
13 18:29:27 37.287 
13 20:12: 9 37.275 
16 1:25:50 37.268 
17 17:16:28 37.340 

19 -12:49:36 37.271' 
19 13: 0:13 37.265 
21 18:25:30' 37.00e 
21 18:26:44 '37.005 
21 18:33:48 37.002 
24"'14: 0:11 -37.009

JUL 11 
11 
11 

24 
24 
26 

26 
29 
29 
26 
26 
29 

29

116.421 
116.481 
116.510 
116.487 
116.375 
116.359 

116.402 
116.385 
116.495 
116.380 
116.966 
116.421 

116.410 
116.407 
116.406 
116.398 
116.425 
116.364 

116.414 
116.421 
116.007 
116.000 
116.001'' 
116.025

STAND 
ERROR 
H(KU) 

2.1 
5.8 
0.7 
1.0 
2.7 
2.2 

0.9 
3.9 
1.0 
2.2 

11.3 
0.7 

0.3 
1.8 
3.0 
2.1 
0.5 
2.5 

6.4 
0.4 
0.4 
0.5 
e.4 
0.9

i727:57 '37.249" J16.496 ' 0.4 8:22: 6 ;'37.264", "•116.411 "1 . 1 

8:26:56 "37.273 ', 116.408 0.7 
0:11:36 37.273*V 116.404 0.6 
4:43: 6 t37.254"! - 116.426 '0.6 

18:26:34 37.231•' 116.424' 1.6 

:23:26:32 '37.231 -116.383 1".7 
6:26:56 37.272 116.394 1.6 

11:14:48 '37.272 " 116.419"' ý1.0 
18:26:34 '37.231 "116.424 t1.6 
23:26:32 :37.231 116.383"• 1.7 
6:26:56 '37.272 116.394 1.6 

11:14:48 37.272 * 16.419 r 1.0 

r - I- "' +" "I, + }

STAND 
DEPTH ERROR 
(KM)) Z (1) 

-1.35 2.J 
11.17. 
0.46o 
3.00 3.6 
6.27 2.3 

10.78 1.4 

2.49 2.4 
7.12 2.7 

-0.449 
6.37 1.9 

10.85. 
0.71 1.3 

0.27 0.6 
6.57 2.7 
4.37 7.3 
6.83 3.6 

-1.14 0.5 
8.86 9.9 

-0 9e.3 
-:1.46 0.6 
"-1.60 1 I 
"-e.92 0.9 
'-1.62 0.5 
-1.25 1.2 

Z4. 02 3.4 
2.41 1'.9 
6.70 

-. 88 0.7 
-1.24 1.9 

-4.72 1.5 
4.07 5.0 
4.24 3.7 

-1.24 1.9 
-4.72 1.5 
'4.,7 - 5.0 

4.24 3.7

AZI 
CAP 

(DE)G 

179 
207 
186 
281 
258 
263 

173 
239 
195 
259 
140 
107 

46 
231 
227 
170 
115 
307 

161 
75 

176 
179 
178 "1 95 

"--94 
88 

129 
131 
115 
S70 

153 
135 
124 
70 

183 
'135 

124

000 
12S MAGNITUDE 

Uco Md 

Oct 
DOI 
CD! 
801 

CDI 1.77 
801 

DCl 
CDI 
CDI 
BD! 

DCI 
DCI 1.81 

AC! 2.01 
801 1.31 
CDI 0.97 
BC! 1.78 
AC! 1.60 
C0I 

AC! 1A57 
BCI 2.26 
ACl1 .88 
ACt 1.89 
ACt 

CCI r' 2' 

Be 1.65 
Bl 
Be1 1.92 
3C1 1.64 

001 

081 
80! 
CO 1'>
DC! I

DEL- RUS IN 
ESTIMATES MIN RES. PH. U.S.G.S.  

ULh ULv MLc (KU) (SEC) OUADRANGLE 

1.43 9.9 8.28 10 SILENT BUTTE 
1.39 14.1 0.29 8 SILENT BUTTE 
1.37 11.6 0.11 14 TRAIL RIDGE 

12.1 0.07 8 SILENT BUTTE 
1.44 13.0 0.12 10 SILENT BUTTE 
1.25 12.2 0.13 11 M.AD HORSE FLAT 

9.9 0.18 16 SILENT BUTTE 
10.3 0.11 8 SILENT BUTTE 
12.9 0.15 15 SILENT BUTTE 
13.: 0.09 7 SILENT BUTTE 
44.3 2.16 15 CACTUS SPRING 

1 89 1.96 2.2 11.5 0.18 14 SILENT BUTTE 

1.68 1.75 2.1 10.e 0.12 29 SILENT BUTTE 
1.37 0.92 11.5 0.19 9 SILENT BUTTE 
1.30 1.13 10.9 0.17 8 SILENT BUTTE 
1.84 1.43 1.4 9.5 0.27 12 SILENT BUTTE 
1.53 1.69 1.4 10.8 0.13 15 SILENT BUTTE 

1.13 33.9 e.22 6 DEAD HORSE FLAT 

1.81 Y. 1 2.0 10.2 0.09 118 SILENT BUTTEr 
2.20 2.22 18.3 0.15 24 SILENT, BUTTE 
1.66 1.53 1.8 8.6 6.09 16,YUCCA FLAT 

1.82 1.9 9.4 e.10,16 YUCCA FLAT 
1.42 9.1 e.07/10 YUCCA FLAT.  
e.93 8.9 e.231I YUCCA FLAT ' ` 

1.45 '' '' 13.'6 61 13',SCRU'GHAM PEA•K'< 
1.40 9.5 0.24.I1 SILENT BUTTE 
1.33 : 9.9 0.18.14 SILENT.BUTTE' 

1.42 1.47 15 9.7 0.16 15 SILENT BUTTE 
1.65 1.20 10.1 0.16:15 SILENT PUTTE 
1.57 1.21 1.5 9.1 6.66 17,SCRUGHAM PEAK 

2.11 1.19 5.5 0:21 1i SCUI.6AM PEA I 
1.20 1.11 8.9 0.37 ISSILENT BUTTE 
1.44 1.36 10.6 e:24-,15,SILENT BUTTE 
1.57 1.21 1.5 9.1 0.66,17 SCRUGHAM PEAK 
2.11 1.19 5.5 0.21:14 S..RUGA. PEAK"' 
1.20 1.11 8.9 0.37'15 SILENT BUTTE 

1.44 1.36 10.6 e24'15 SILENT BUTTE 
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1998 LOCAL HYPOCENTER SUWAARY - SO, LW--FREOUDdCY PHENOMENA

DATE - TIME LATITUDE 
(UTC) (DEG. N) 

AUG 5 10:50:42, 37.260 
11 4:12:17 37.265 
12 9:26: 4 37.379 
14 16:25:211 37.267 
28ý 23:47:18' 37.321 
29 15:31:38 37.276 

SEP 5 5:59:50 37.307 
7 5:54:20 37.274 
7 7:14:41 37.266 

12 6:31:21 '37.303
16W 8:28:45 -37.306 
19 20:40: 6 37.315 
29 1:56:56 37.068 
30 11:19:39 37.293 

OCT 3 16:34:46' 37.542 
11 13:56:20 37.100 
12 16:43:53 37.216 
12 18:57:23 37.251 

i DEC 23 20:14:15 "37.247

LONGITUOE 
(DEG. W) 

116.428
116.421 
116.360 

'116.420 
'116.462 

116.416 

116.381 
116.416 
116.418 
116.393 
116.399 
116.360 
116.898 
116.495 

116.276 
116,509 
116.326 
116.497 

116.497

STAND 
ERROR H(Kk) 

6.3 
'1.6 
2.6 
0.5 
3.5 
6.4 

2.9 
4.8 
1.3 
3.8 
7.6 
1.6 

12.4 

8.9 
7.4 

0.3 

0.8

DEPTH 
(Ka) 

-1.73 
5.58 
4.75 
4.28 
"5.92.  

-1.41 

5.73.  
--. 866.  
-1.65 
* 5.75 
16.92 
"8.24 
4.01.  

11.86.  

12.45 
1.26.  

10.79o 
4.04 

5.24

STAND 
ERROR 
Z (laM) 

0.4 
2.0 

10.1 
2.4 

6.4 

4.3 

1.1 

8.8 
5.3 
2.8 

6.0 

1.8 

2.9

AZI 
GAP 

(DEG) 

81 
84 

166 
,56 

210 
133 

248 
187 
206 
241 
241 
255 
345 
134 

248 
134 
146 
147 

176

(OO 
12S MAGNITUDE 

Mca Md 

ACI 

CCI 
DOI 
COl 
ACI 1•38 

COl 
COl 1.51 
501 
CDI 1.35 
D01 2.23 
5301 
DDI 
DOI 1.99 

DDI 2.13 
DCI 1.09 
DO!I 
ACI 2.04 

DCI 1.74

ESTIMATES 
ULh MLv MLc 

1.96 1.10 
1.74 1.19 
1.62 1.23 
1.60 1.62 

1.32 0.94 1.4 

1.61
1.04 

1.61 
1.1) 
1.03 

1.36 

1.51 
0.47

1.6 
1.5 

1.5

1.4 

2.31 1.5e 1.4

DEL- RUS JN 
MIN RES. PH. U.S.G.S.  
(KM) (SEC) QUADRANGLE 

16.5 0.11 21 SILENT BUTTE 
9.6 0.23 17 SILENT BUTTE 

18.5 0.29' 12 SILENT CANYON NE 
10.408.15 19 SILENT BUTTE 
16.1 0.38 8 SILENT BUTTE 
18!3 0.e5' 7SILENT BUTTE 

11.5'0.12 TSILENT BUTTE 
10.5 6.27 6 SILENT BUTTE 
16.1 6.67-,7 SILENT BUTTE 
11.6 6.21-7 SILENT BUTTE 
12.2 6.37 8 SILENT BUTTE 
11.7'8.08 6 DEAD HORSE FLAT 
40.4 2.00 5"SPRINGDALE 
12.9'1.51 8 SILENT BUTTE 

36.7 6.87 14 OUARTZITE MTN 
13.0 1.6714 THIRSTY CANYON SE 
0.2 7.18 5 AMMONIA TAWKS 

13.5 0.14 6 SILENT BUTTE 

14.6 0.15 14 SCRUGHAM PEAK

in 
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1990 SGB LOW-IREQUENCY EVENTS WITHOUT HYPOCENTER 'DETERMINATIONS 

MONTH DA HR:MN DA HR:)M DA HR:MN DA HR:MN DA HR:MN DA HR:MN 

MARCH 10 16:13 10 16:18 10 16:28 10 16:34 10 18:38 10 15:41 

10 17:04 10 17:06 10 17:10 10 17:14 10 17:26 

APRIL ' 28 19:17 :

DA HR:MN 
10 18:49

MAY '6 19:13 - -" "' 
JUNE[ 13 1e:1e '13'1 a :18'13 16:17 '1316:23, 13+6:27:13 16:29•13 15:1:34 

13 16:38 13 18:41 13 17:11 -13 18:13 13 18:38 13 19:29 ,13 19:31-.  

13 19:35ý.17 23:52 21 18:38 r21 19:e9 21 19:32"'21 19:35 " 

JULY 14 17:10 26 :'2:26 26-9:19 28 11:22ý 26 12:4426 212:53 26 18:17 

' -26 19:01 26 20:34 26 2:26 26 9:19 26 11:22 26 12:44 '26 12:5' 
25 18:17 25 19:01 25 20:34 +"+ :+" 

SEPTD.EMR -15 5:43; 20 0:09 26' 0:04, 28 11:00 29 0:08 29 0:10 29 6:23 

OCTOBER 5 0:08, -7 2:55. '7 4:04 10 7:31 12 0:20 12 15:43 12'12 18:0 

1-12 18:22 12 19:06 12 20:06 12 20:18 12 21:17 -12 23:05 12'23:15 

'13' 0:23 "13 -1:11- 13 -1:26 13 '1:57 13- 1:59 '13 -2:20- 13 2:24, 

13 3:47 13 5:e1 13 .5:23 13 6:23 13 7:29 13 '8:58 13110:43', 

13 12:26 13 13:50 13 16:45 13 .16:48 13 23:51 -14 0:34 14 2:59 " 

14 -3:05 14' 4:31 '14' 6:07 -14, 6:13.14 7.44 .14 a8:18 14, 9:e0 

"" 14 10:01 14 e:05 -14 10:M8 14 10:18 14 11:24 14 11:45', 14 11.:08 

"14 13:22 14-13:32' 14 13:40 '14 13:45 `14 14"a8 14 14:25 '14 14:43 

14 15:12 14 15:35 14 15:50 14 16:37 14 17: e8 14 17:20 14-17:48 

14 18:20 14 18:35 14 18:37 14 18:39 14 18:43 14 18:59 14 19:07 

14 19:10 14 19:19 14 19:49 14 20:e5 "14 20:19 14 20:58 14 21:18,

14 21:44 -14 21:54 14 22:11 14 23:00 14 23:02ý 14 23:05 14 23:07.  

14 23:11,-14-23:14 14 23:18 14 23:20 14 23:21 14 23:24 14 23:25 

"14 23:28 14 23:39 14 23:51 14 23:59 -15 0:03 -15+ 0:37 15 o:44 

15 '0:47 15 e:53 C15-0:55 15 1:12 .15 1:28 15 1:40 15. 1:44, 

:15 1:47 15- 2:27 15 2:37" 15 2:46 15 2:55 15 3:15 15 3:28' 

15 3:45 15.3:57 15 4:11 15- 4:17 -15-- 4 :30 15 4:41 :15 4:535.:.  

15 4:57 '15 - 5:01 15 5:07 - 15 ' 5:18 - 15, 5:32 15 5:49 15 6:15 

-,' 15. 6.28- 15 . 6:3e 15. 6:38 15 6:42 '15. 6:47 15 ' 7:44 '15i 8:40 

15' 8:49 15 19:04 15 20:211'15 20:34 15 20:58.15 21:28 16 -3:49 

16 '8:42' 16-10:13';-16 13:02 016 14:46 '17 10:45 '1713:14' 17 .19:57 
S17 25:27 -18 12:47 18 12:53 18 20:19 18 22:e0 18 23:53 19'21:16 

26 2:08 20 11:05 20 11:11 20 18:32f 20 22:49 21' 0:34 21 '0:50 

21 10:28 22 4:31 22.13:23 235 0:05. 23 13:e2 25 _0:e2,26 ,1:19-+' 

26 16:42 29 11:13 . . + , - ,

"-1 '1:47' '1'15:35 
8 0:46 ,13, 5:50 

13 14:18 -13 23:21 
14 '2:24 '14 '2:55 

,,14_2e:12 .,14 21:16 
14 23:20 14'23:26 
17 5:53 17.-5:58 
22,15:14 25. 9:07 
30 15:40- 30 18:08

.2 0:43 3 14:54 ''5 21:22 . 7 15:16 ,8 0:44 
13 7:58 13.9 :ee 13 9:24 '13 9:37 13 9:45 
"13'23:26 13 23:47 14 0:11 14 0:37 .14-.2:23
14' 2:57 '14 -4:25 .14 4:35 14 19:34 14 19:42 

14 21:12 14 22:12 14 22:30 14 23:16 14 23:14 ' 

"14 23:34 C 14 23:55 18 16:18 '16 2e:eg 16 2G:12 

-26. 2:58 .21 16:33 '22 ,:25 -22' 8:50 22.15:08 

25 11:28,'23 86:29 27 10:83 129'23:48 .'30"15:20 'L.

DECEMBER 4 15:33 6 2:eB a 13:15 .10 2:39 10) 5:22 14 15:24 1g 0:48 

19 15:25 -

+; + ,+ : ++.. , T. • .:: - ,
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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 comrjuter program "FOCMEC" (Snoke and otheis, 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-' polirities, and their positions represent the points where the HYPO71-determined 
raypaths intersect the focal hemisphere. The dark•ened circles represent impulsive compressional 
arrivals, the + symbols represent smergent compressionals," the open circles represent impulsive 
dilitationals, the - symbols represent emergent dilatationais,"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 reasders'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 presented in Appendix D. In the following figures the P a;: T symbols represent the 
pressure and tenzslon axes, respectively. 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 resp-ective vectors for alternate 

N (dashed) solutions when they are presented. Some ma..hantums from previous SGB data reports 

are composited uing'data: fiom several ývent th'at are clustered in time and space. Composite 
solutions are not jresent in the 1990 data set.r 

- For several mechanisms, the information contained in P-wave polarities was not adequate to 

effectively constrain the ran'ge of permissable nodal planes. In these instances, first motion P- and 

SV- amplitude data were gathered at selected stations, indica'ted by a large square around the 
polarity symblol., The obhserved and theoretical logio(SV/P). ratios- -nd the difference between 
the logarithms of observed and theoretical ratios are computed for hundreds of potential solutions 

whose nodal planes conform to P-wave firstmotion polarities. The theoretical values shown in 

in each figure are for the 'optimum* solution shwn, having'the lowest rms'error and fewest poiarity 
inconsistencieý. If the difference betwien observed and theoretical values is greater than a specified 

limit, errmz, 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~crr,mi : 0.3,corresponding to a maximum factor 

C 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 satisfied for the (SV/P). amplitude ratio method'to be valid. Their comments 
and observations are included herein by reference. For completeness, the actual formula used to 

compute the theoretical (SV/P) amplitude ratio, as coded in focmec.for, is explicitly stated (from 

Kisslinger and othirs, 1981 and 1982). Thi forinula 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)_ = (VP)3 cot 0 
V.  

[1 (cot 5 - tan 5) sin A tan q sin A + 2 sin , + csc 5 cos A tan , cos A 
2D 

where 

D = coscosMAsin([-sin sinAsecS +cos cc S] 

+sin Asinoqcos O.sin A(cot6 - tan6) + sin A(cos2 O - sin 2 Osin2 A).  
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In this formula, Vi is the compresional wave velocity at the source, V. is the shear wave velocity, 0 
is the takeoff angle of the ray, measured upward from the-z-axis, which points downward, 8 is the 
angle between the fault plane norrniil and the z axis, A is the rake angle, measured in the fault plane, 
and A is the source-to-station azimuth. While this formula is used to constrain focal mechanism 
solution sets, we recognize that it is written for a point source in a homogeneous, isotropic medium.  
For example, it would iot be appropriate for fiult 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, he should give little weight to the focal mechanism' constrained by such 
data in his assessments of SGB seismicity.

- 4- 3 -

'-4

', 1 * 

444

T s' 44

44 - 4 

4 = 3 -, 

I- - .hr.  

4-�'3 44-* 14
-. 4 1' 444 -' * 4-. 44

.4 4 - .3- . -4 3 4 .3 ,344* 4-4.3 
4.4 44434 .4 34 3 

.4.3 . 444 *44 4- .4 4 4.�4..4, 3'44� 34 . �. .4 4 
4 44 4 4 .4 . 43.3 

34 4 4 43444 34 3 434 .4 3. 4 - 3 -4 4 4 34.4 4 4 3 443 - .4 

3 .�4 .4 4 4 4 4 4. 4 .: 4.4 3 4 4 .4 

4 4 -4 4-, -33 31, .4 

4 4 3 3 4 .4 44-4 . 4 4 4 .4 4.'*3 444 44,43.4.43 4 
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CANE SPRING 
DATE&TIME: 900126 10 34 15.81 
LAT: 38.811 LONG: 116.121 
DEPTH. )in: 5.08 +/- 1.5 MLL 2.5 
DUIN (k1m)- 8.4

This i the .oin•ehook or a Merlem or 
-&arthquoaks SE of' Lookout Peok.  

NTS. on JoruorgJ 26 a"d 27. 1559.  
R moderate oonstraint on the solution 
set to imposed bgj the CSV/P)z amplltude 
ratio at station VCT. ae 
the obseered logtf(.SV/PIZ 
equal. 1.SqB. host noorb:• tation 

oels'ogrot wore olipped ror thin earthquake.

azi 
P axis 231.51 
T axis 138.83 
B axis 44.99 
X axis 282.26 
Y axis 177.39 

strike 
Soln 1 267.39 
Var 2 285.72 
Var 2 266.70

plunge 39.82 
3.21 

50.00 
24.40 
29.50 

dip rake 
60.50 -28.34 
51.61 -12.25 
63.05 -13.71

Figure DI. The focal mechanism solutions for this earthquake at Skull Mountain, Nevada Test 

Site, indicate predominantly right-lateral strike-slip motion on a north 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 

WCT. The small mechanism in the upper right of this figure (and all other figures of Appendix 

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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C0

Lfl 

C0

azi"- plunge 
P axis 232.39 29.50 

SCRUGHA1 PEAK -T axls 337.25 24.40 
DATE&TIME: 100215 11 49 57.83 B ax3s 100.00 50.00 
LU11 37.193 LONG: 118.379 - IX axis 285.51 39.81 
DEPTH. ]om: 5.80 +1- 0.4 MU 2.3 , -y axis 193.83 3.21 
DUIN (kn)..). 5.4 + strike': dip rake 

Soln 1 283.83 86.79 -39.89 
Th ,,. . Var 2 283.22 84.28 -34.59 

Echo Peck. Nevado Test Sits.  
on F.•%"urJ is. 19w. "" 
Th e..poote- obton v/-,.9, 

rollgln~l Vodoti dioe^ Frc the-, horl ontlo<:p S-wave owrlvole. t.-., ++- l "

Figure D2. The focal mecbhnismislutions (fof t'hiiotherýtSilent Canyon. ""dera rriair sh"ck of 
'February 15, 1990,'indicate right-lateral strike' ,ipimmotion on a north-northeasttrending, east 
dipping fault, or oblique motion on a nearly vertically dipping, east-southiast trendizg fault.-
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%0

C:

S G ?P axis 70.34 
SCRUGI{AMT PEX -TxIs 331.47 DATE&TILE: 900227 8 18 59.24 B axji 235.00 LAT: 37.197-LONG: 116.379 X aXIs 120.77 DEPTH. krn: 8.4a +/- 0.5 U 2.0 Y X 7.55 DMIN (km)-. 5.3 strike 

. .Soln 1 97.55
,nUE.WIs O dnP.Od b the 

2nid IfrMoot := .d "o arl'lived 
Eco0 Peak. Nova&~ Tout Site.  

on Fobuar 27. 5S 
Tle hisLl¶)~5t.r obalined faron 

o vsloa 9 1odI in which vp/ve-1.Bl.

plunge 
48.98 •7.64 -

39.99 
28.07
38.87 

dip rake 51.13 -34.35

Figure D3. The focal mechanism solution for this southern Silent Canyon caldera earthquake or February. 27. 1990, indicates oblique normal-slip strike-slip motion on nodal planes trending 
northeasitsouthwest and east-west, respectively.
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BONNIE CLAIRE SE 
DATE&TULE: 900421 17 55 52.77 
LAT: 37.124 LONG: 117.062 
DEPTH. kmn: 6.64 +/7 1.9 )L.  
DMIN (icn)- 18.0 --

&zl .- plunge 
P ax' 219.65 1.72 
-T axIs 310.28 19.94 
B ais 124.92 69.98 
X axis 263.19 . 15.21 
Y axis 356.70 12.70 

2.0 . strilke'" didp r"ke 
Solni '1 86.70 -77.30'- 15.60 

- ~ ~ ~ ~ ~ ~ ~ 3 .- a .Giii nUU~

Lo0lI(S/P)i Ip I Ihudes roe PIov. Solutio o.  
D soaheed (Extensional) Solid (CMop.) 

7-STA bser-ed 7heoretlooI Oliffenol Ibeor. O' .o
VCT *. 1q27 0.0295 0.1132 9.1299 0. I2N 
MIZP 0.52813 0.5935 -0.0729 6.5198 .9,39.  
RS overage error' Extensional 9.10 Cof'ebu •. 0_, r

0,I

Figure D4. The focal mechanism solutions for this earthquake in northwest Sarcobatus Flat (Bonnie 

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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- ~~~~i .40,w.. 
.'-.  

.... ._ 'r 

/ , r 

C~II 

to 

C0 02l plunge 
P axis 187.0e 51.75 

B°CLRE SE T axis 308.85 21.39 
DATE&TIIL: 900513 0 48 11.70 B aide 49.93 :30.02 
LAT: 37.117 LONG: 117.035 X axis 286.10 54.41 
DEPTH, krn: 8.o +0 1.0 uiLL 1.9 Y axis 150.30 17.30, 

strike dip rake 
Soln 1 240.30 72.70 -58.40 

This Saorocbotu Flat earth -ualto Var 2' 234.30 31.60 -38.30 
i;sathe rir..t und largo* t oreseveral Var 2"25 1.60 50.10 -22.90 

nI . ISS at thi 
Iooat Ion. First eP-ton eanetroint to 
not egrat.abut pr-ovidoe onlij extentional 
to srike-lip possibilities.  

Figure DS. Thi focal mechanism for this Sarcobatu3 Flat earthquake is not well constrained, but 
solutions are all predominantly strike slip to predominantly normal slip, with T axes oriented 
west-northwest to eadtrsoutheast.  

83

1

i



�A� '4 A.' A p.-

0o

Cý

.- ' azi plunge 
S..P 8i 53.91 8.41 

-~ Taxis 145.60 11.28, SPRINGDALE B aria 287.97' 75.86 
DATE&TIME: 900804 j-8 47 13.69 8 axis 98.50 13.99 
LAT:. 37.098 LONC:,116.876 A X . 23.99 
DEPTH. Icm: 0.97 +/- 0.5 U. 1.• 5-• Y sti.Oip - n , -. " s t~rike •dip 

DMIN (km'): 14.5 Soln. 1280.00 88.00 
Var 2' 285.00 85.00 

'The 8:q7 UTC &vent is one or th. lw ,, ar 2"290.20 80.30 
or several shot lowartlhakes at Sb1u 2 

The l or.rrs'l i or4 J . ) Ito990 didten-o
at station TH0 In noslv.

rake 
14.00 
-0.44 
2.60

Figure D6. The focal mechanism solutions for this Sarcobatus Flat e;rth'quakle are all predomi
* nantly strike-slip on steeply dipping nodal planes. Sense of slip is right lateral on the approximately 

north-south trending nodal planes, and is left lateral on the ippioximately east-west treniding nodal 
planes. -,1- 7 -... , - A. " - " (
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"-P a-Is 242.72 
BLACK MTNT Si T axis 345.52 
DATE&TIM1: 900824 23 55 38.93 B B1ds, 89.95 
IATr 37.291 LONG: 116.738 X axis 303.38 
DEPTH, kn:. 14.79 +/- 1.3 1UL. 1.9 Y axs 198.20 
DION.(kmn)- 8.8 sLrike 

Soln 1 288.20
LP [Grit9 Ir."i;,tonlos at LOP =O~ut-peck) wW [XC$ M1mtn CI tg 

S u .n lt) nus ro ,P Cta ul • Cat g SLoItr~l wertaIom- .9t .8 at

plunge 
41.65 
14.00 
45.00 
39.86 
17.39 

dip rake 
72.81 -42.19

SFigure D7. The focal mechanism for this northern Oasis Valley earthquake, whose 'epicenter lies just west of the. Black Mountain Caldera, indicates oblique strike-slip normal.slip"motion. The strike slip component of motion is right lateral on the northeast-southwest treziding nodal plane, and is left lateral on the west-northwest trending nodal plane.
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STOVEPIPE WELLS 
DATE&TIILE: 900725, 0 52 50.39 
LAT: .- 38.556 LONG: 117.044 
DEPTH. kn, 8.05+/- 0.7 11. 2.2 
DMIN (kin)-'18.8

P axis 229.58 
T axis 94.89 
B eris 320.00 
X axis 54.18
Y axis 224.07 

strike 
Soln 1 314.07

plunge 
4.98 

82.93 
0.00 

39.82 
49.74 

dip rake 
40.26. 82.25

Theo•"fthquake eploentea Is at the 
satn ad9 . or TulU Mloutouin.  
CalIFornis. TL1 earthquake in at the 
Southeast end of a au-ls that oaourred 
ave- a Tvuer-al gear, perl d. whose 

ae' ere .define Fo nrthwest -southeast 
line.a1 ta-n pr! i t h Fu.rnace Crek F~ault.2 o h

Figure D9. The focal mechanism solutions for this Sarcobatus Flat earthquake indicate right 
lIteral strike slip on north treading, steeply dipping nodal planes or left lateral strike slip on west 
trending, steeply dipping nodal planes. Some constraint on the range of solutions is provided by 
(SV/P). ratios at stations SGV and CMN.
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C,, -4 

-. '.. .. -�**"' .4�* 4-

I'

'C
zi ;- plunge 

Paxa 40.07. 1.71 
!". SPRNGDAE ""- T axds 309.93 - 4.70 

DTIN M: 05 . :,-B axis 149.97- 85.00 
DATE&TIE: 900802'5' 15 2.68 X axis 264.91• 2.11 

, ," LAT: :'..37.147.,LNG: 116.982 Y axis 355.08 4.53 
DEPTH. km: "5.00 +/- 3.2 UL- 1.1 axis 5.8 rake DILN"1.9shrke dip rk 

•:*• " • - ILI (zn- 1.9 ...- ;. A' ... . Soi~n Ai 85.08 - 85.47 2.12 

Var Z' 84.01 79.45 -10.73 
Two station rato s l hw1 eT*C I• Itnt• ' --" I.i ia I .* 

Iar, P Qplitude thon S o udplstud•ere 
.' to oon'troin the *at or ooo"pFoblo 

"I rmvdoiplwnbs tiar this Soroobotum Flat I LI-- .  

O - arthq Ok. - j- -. ~ 

Figure DIO. The focal mechanism for this earthquake at the western edge or Death Valley indicates 

almoet pure reverse slip motion on the two northwest'.trending nodal planes. Reverse,raulting is 

ýlmoet never obeerved by the SCBSN for S eB esrthquakes- ,o ,. * ,
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C71%
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Cý

SPRINCDALE 
DATE&TIME: 900803 20 23 557.8 
LAT-- 37.087 LONG: 118.754 
DEPTH. kin: -1.03 +/- 0.4 
DIIIN (km)- 7.1

1r M"l~uth w.d p lun•o. One palorstu Oryoa 
.t station MY [disTanro. I•.kj•h pUriwsn.e -t.

P azi 
P axis 29.64 
T axis 120.40 
B axis 239.94 X axis, 75.24 
Y axis 344.80 MU• 2.3 

strik'e 
Soln 1 74.50 
Var 2 74.90

plunge 
8.89 
4.99 

79.98 
9.89 
2.80 
dip 

87.40 
88.30

rake 
-9.70 
-9.85

Figure D1I. The focal mechanism solutions for this Sarcobatus Flat earthquake are predominantly 
strike slip, 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 deithi for earth•quaLes. A deeper-focus hypocenter would yield ai wideir range of acceptable 
focal mechanism'solutions from the same first-motion polarities when compared to the two solutions 
shown in this figure.
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-T axs 428.16 

*STONEWALL PASS T axis 2842 
DATE&TI=LE: 900821 22 0 24.17 § B. wd 194.97 
LAT: 37.439 LONG: 117.229 - X axis 91.48 
DEPTH. kmi: 2.38 +/- 1.1 M--I 1.9 -Y axis 311.00 
DMN (km)-5 strike 

Soln 1 41.00 
Var 2', 31.70 

Pleroinc points For- this solution at 96-. Var 2" 41.50 
and A 3ýbg due to shllo.-Froous hypooent-,.  
The oonstraint on these rooIl Aeohonis
solutions Is provided. In part. bU GVN's 
and 4CR 1 t rO' - P wave.. ail vg e.mrgsent.

Figure D12." The focal mechanism solutions for this earthquake at Stonewall Flat, Nevada, indicate 
predominantly normal slip on north trending and northeast trending nodal planes. The velocity 
model used for preliminary hypocenter and focal mechanism determination has an interface at 12 
km" below'sea level, below which V =- 6.5 km/sec,to- a depth of 24 Vkmn.
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K

Q

.77 
JK.  4ýn 

41 

41 

-. xj

67.73 
9.36 

,20.02 
32.64 
50.30 
" dip •39.70 
41.00 
58.70

rake 
-57.60 
-74.70 
-60.43
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SPRINGDALE 
DATE&TIME: 900905 4 58 34.41 
LAT. 37.092 LONG: 118.878 
DEPTH. kin: 5.00 +/- 1.2 ML: 2.0 
DIN (km)- 14.7

azI 
P axis 48.80 
T axis- 151.75 
B axis 259.99 
X axis 107.24 
Y axis 4.43 

strike 
Sole 1 94.43

plunge 
39.88 
17.38 
45.00 
41.64 
14.00 

dip rake 
78.00 -43.22

The above lpooente hoa depth fixed at 
rave b sea level. A e.oýll Il4rrvo-obnt 
in RMS trovel t Ins residual OWS Or 
free-depth solution at about one ICA below 
sea Ievel 0I.12 e"a vo 0.1, meal. but the 
initial P-uave arrlvals at m•to SO statlons 
ppeou to be diret rathe' than refracted.  

mjgoestlq th~t the true depth of rfocus is 
Ota �o•nebi.z rote 5 k^ htpontor: 

Thee ettIaO1 DitT froe Station 
S.q599 8.G13G -B.1537 GVN 
8.GWsq 0.7213 -0.0329 FMT

Figure D13. The focal mechanism for this Sarcobatus Flat earthquake indicates predominantly 
right lateral strike slip on a nortih-south trending, west'dipping nodal plamne, or oblique normal 
slipstrike slip on-an east-west trending, steeply dipping nodal plane. (SV/P). amplitude ratios 
were collected at stations CVN and FMT to constrain the range of acceptable focal mechanism 
solutions.
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ai plunge 
P axi '4333 18.92 

SPRI146L - T axis 138.:30, 9.85 

= DATE&TIIME: 900908 10 32 18.73' B axis 254.80, 70.38 
- LAT:-" 37.094 LONG: 116.877 X axis 90.72 18.92 

"DEPTH. km:- 0.77 +/- 0.5 MU 2.2 Y axis 359.00 5.00 
DMIN.(kn)- 14.7 strike dip,, rake 

" -Soln 11089.00 85.00 -19.00 
Var 2V 85.00 89.00 -15.00 

This Soroobatus Flat owhak•rVar 2" 270.00 87.00 15.00 has pr'edoirwintig strike-slip 
rooal f~hnlift solutlorm. so-* 

wi th a Dol I nam.-e mI *l~poopportnt.~ 
soes with a simll roveslip .. •te ..on.nt.  

Figure DI4. The focal mechanism solutions for this shallow Sarcobatus Flat earthquake all indicate 
right-lateral strike slip on north trending nodal planes, or leftl-ateral strike slip on west trending 
nodal planes.
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SPRINGDALE 
DATE&TIUE: 901029 -2 37 27.24 
LAT:. 37.188 LONG: 116.959 
DEPTH. km:, 4.98 +/- 1.0 ML 2.6 
DMIN (km)- 21.3

This Is the loeQest SC8 sorthquake 
roe Ootober 1990. All-solutions or* 
p-edo~oinantly strike slip. "son having 
a modest oo~ponent orthruI-? or 
norr I slip.

azl plunge 
P axis 220.95 11.41 
T axis 129.00 9.60 
B axia 359.83 75.00 
X axis 265.14 1.26 
Y axis 174.80 14.94 

sLrike dip 
Soln 1 264.80 75.06 
Ver 2Z 260.99 79.45 
Var 2 283.28 81.70

Figure DIS. The focal mechanism solutions for this 5 km below- sea level Sarcobatus Flat earthquake 
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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UELLAN 4 -t 
DATE&TIUE: 90i101 -7,51' 48.  
LAT: , 37.531"LONG:'118.521 
DEPTH. ]an: 5.98 + A- 1.4 
DUlIN (k•i)- 22.e

*�4fl*7� .r.

1.  

'.4

P axis 243.31 
T axis 344.70 

7 . B axAs 93.94 
78 X axis 299.97 

ILU 2.4 *Y axis 200.00 
-stlke 

I Soln 1 290.00

plunge 
35.88 
15.37 
50.18 
.30.88
13.00 
,dlp -rake 
.77.00 -38.00

, 1. , Var 2' 289.00 ,87.00 -35.00 
Sml.s Cold Flat oarthquoks Is the ,,alri$o VJr 2" 120.00 ,50.00 35.00 

or a thrne-ovaYt reries.thtooourrd In 
an othernise seleAlooalI quiet 6r-.V I•,ln 
I9M6. The eploonters lie In a4 Frohuless 
part or Gold Flat. shout G kr' wsot aor the 
Kouloh Rancs. The RnS trovelI-time reliduAl 
praph ror- YhIs eorthquake In essentialyi Niot 

F or Fl depth IrooflbfltW r",n 
surroo oum to ix uet:low.a rv • ..  

Figure DiB..The focal mechanism solutions for this Cold Flat, Nevada, earthquake indicate oblique 

normal (or reverse) slip - strike slip on the west-northwest trending, almost vertical-dipping nodal 

planes, or right lateral strike shp on the a~st-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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GOLD POINT 
DATE&TIME: 901213 1 1 0.36 
LAT: 37.368 LONG: 117.357 
DEPTH. k1m: 2.72 +/- 0.6 ML- 2.8 
DMIN (kin)- 11.6

loked several P-onseli.  
N polorItg is questionabls. SH 2/28/31

azi plunge 
P axis 15.95 11.3= 
T axis 284.00 9.57 
B axis 154.84 75.04 
X axis' 80.13 1.20 
Y axis 329.80 14.90 

strike dip 
Soln 1 59.80 75.10 
Var 2' 69.08 70.71 
Var 2" 60.60 70.30

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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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'seismonrneter, aimplifier/VCO, and 'discriminator packages 
for each station. For the current network, codes 1 through 7 are valid. Any other codes are for 
systems having unknown frequency response, which are no longer operating in the SGBSN. The 
following table shows the major components comprising the seven current seismographic systems.  

Table El. Major'components in seismographic eystenis conmprising the SGBSN'during 1990. All 
seismometers have natural frequency, f,- 1.0 Hi. The (aLnalog) output of the discriminators is 
digitized on a PDP 11/34 computer, with sampling rate = 104.167 spa/channel.

I
A

Magnification curves for representative seismograph systerns in the SGBSN may be found in 
Rogers aLnd others (1987) and in Harmnen and Bufe (1991). '

t1 

C)

C,

96

LI

'0 

N

KIND SEISMOMETER Motion - Amplifier/VCO J Discriminator 
I Mark L4C vertical '. Tricomn 649 o- . Tricom 642 
2 Teledyne S13 vertical Tricomn 649 Tricom 642 
3 Teledyne S13 vert., horiz. Teledyne Geotech 42.50 Teledyne 4612 
4 Mark L4C vertical Teledyne Geote-h 42.50 Tricom 642 
5 - Mark L4C horizontal -Teledyne Geotech 42.50 -Tcedyne 4612:' 
6 Teledyne S13 vertical . Teledyne Gaotech 42.50 ` Tricom'642 
7 'Ranger RR-1 vertical '-Teledyne Geotech 42.50 -Teledyne 4612- -1

7-
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STATION INFCRVlATIOC - SOUTHERN GREAT BASIN SEISMOGRAPHIC NETWK

PERIOD OF OPERATION 
(YR/40/DA-YRA4/'DA)

LATITUDE 
(DEG MINUTES)

LONbITUDE 
(DEo MINUTES)

ELEVATION SEISIlUETER GAIN INST. S 
(METERS) MOEL/COMP. (DO) CODE L

AMR 

APK 
APK 

APKW 
APKW 

BGB 

BLT 

BUT 

OUTN 

BR0 

COHI 

,o CDH5 

CPX 
CPX 

CPZ 
CPY 

CTS 

DLiJ 

EIN 

EPN 
EPH 

EPNH 
HEPN 
HEPM 

EPR

Amargosa, Col.  

Angels Peak. Nov.  

Angels Peak. Nov.  

Big Butte, Nov.  

Belted Range. Nov.  

Black Mountaln, Nov.  

Black Mountain, Nov.  

Bore Mountain, Nov.  

Calico Hills, Nov.  

Calico Hills, Nov.  

CP-I. Nov.  

CP-1. Nov.  

CP-1, Nyv.  

Cactus Peak. Nov.  

Delomor Mountains, Nov, 

Eldorado Mine.. Nov.  

Echo Peak, Nov.  

Echo Peak. Nov.  

East Pahranagot Rng, Nv

FUT Funeral Mountains. Col. 78/11/28-proesent

36 23.85 N 118 28.56 W 

38 19.17 N 115 34.46 W 

36 19.19 N 115 35.25 W 

37 02.24 N 116 13.75 W 

37 28.08 N 118 67.41 W 

37 17.02 N 116 38.74 W 

37 17.50 N 118 38.41 W 

36 45.78 N 116 37.52 W 

36 51.82 N 118 18.97 W 

38 51.82 N 116 18.97 W 

36 55.94 N 118 03.26 W

78/07/24-proeent 

75/68/15-81/03/21 
81/03/21-83/68/04 

83/68/65-88/68/i6 
88/e8/1 -present 

79/61/23-proesent 

79/05/36-preosent 

80/02/2 6-83/4/01 

C3/84/01-prosent 

78/11/28-81/64/08 

86/02/e6-81/11/18 
81/11/lb-present 

80/e2/em-81/i/18 

77/-/---.80/3/ I.  
80/08/05-96/68/29 

96/68/29-91/el/15 

91/01/15-preoent 

79/84/24-present 

78/86/68-present 

88/e6/lI-present 

75/09/02-80/64/25 
86/04/25-.9/69/28 
90609/26-present 

84/06/06-86/al/28 
88/01/29-90/09/26 
96/09/26-present 

79/01/23-present

116 
116 
118 

114 

114 

118 

118 

118 

118 

115

03.53 W 
03.53 W 

43.59 W 

44.27-W 

45.33 W 

19.43 w 

20.08 W 

19.43 W 

20.68 W 

11.23 W

38 38.27 N 118 47.60 W

696 
2680 

2600 

1730 

1854 

2191 

2040 

920 

1353 

1055 

125a 

1368 
1388 

1888 

1738 

846 

2250 

2408 

2266 

2408 

1365 

1025

L-4w 

S-13 
1-4C 

I-4C 
1-4C 

L-4C 

L-4C 

L-4C 

L-4C 

L-4C 

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

L-1-3DS horzntl 

NGC-21 

L-4C 

L-4C 
1-4C 

L-4C 

1-40 

Ranger SS-1 

S-13 
L-4C 
L--4C 

L-4 horizontal 
L-IC horizontal 
L-4C horizontal 

L-4C 

1-40

CODE STATION

N 

N 

0 

II,

38 55.73 N 
36 55.73 N 

37 39.37 N 

37 36.35 N 

35 55.31 N 

37 12.84 N 

37 13.57 N 

37 12.84 N 

37 13.57 N 

37 10.12 N

1 

2 

4

84 

84 
84 

84 
84 

ý84 

84 

84 

84 

84 

96 
84 

108 

84 

84 
84 

84 

84 

84 

84 
84 
84 

78 
66 
60 

84 

84

.wwgý MOM L -



GLR 

GULH CGNR 

Gw, GVN• 

CwV 

CWY 

HCR 

JON 

JONH# 

KRN 

KRNA 

LCH 

LOP 
o LSUI' 

LSU 

LSMLN LSI4N' 
LSIMN LSMH • 

LSiJE LSUE LSUE 

MCA• 

LCY 

UTI 

11aP

Groo, LýI 

Cold Uoun 

GoId Uoui 

Groo.t'Rac 

Groors Roi 

Gropevln 

Creenwat I I 

Greenwat 

Hot Creel 

Johnnie 

Joh'rKn I•.  
Kowlch' R 

Kowlch'R4 

Lost Choc 

L okVou t 

Little Sk 

Little Sk 

Little SI 

Littile CI 

Uorbi. Cc 

Uercury, 

Uogruder 

Uountefr 

Uoozteu,,

MIN ' Naoa Uountain. Hey.

ke Road. Nov. 75/11i/2-p'resent' 

ntaln. Nov. 79/07/13-present 

ntain. Nev. 54/07/30-present 

Nge ov. H/e. 79/6/23.-preasnt 

nge. NeV. 84/69/09-present 

•. Cal. 78/li/28pr eent, 

or Valley. Cal. 78/07/24-88/02/16 

er Valley. Cal. 88/e4/81-preeont 

k Range. Nov. 81/07/21-preeont 

NHe 78/07/24-present 

Hey. 84/05/22-priesnt 

ange,' NHv. 79/'05/30-80/04/22 

onge. Hey. 8/e4/203-present 

nge Range, Cal. 79/07/t.-lresont 

Peak.'Hey. 79/61/23-present 

kullut..'Ney. 79/12/13-84/e7/20 
- 84/07/20-present 

kull Ut., Nov. 84/87/17-85/07/62 
85/07/02-86/01-28 
56/01/25-86/06/24, 
86/06/24-precent 

kull Ut..,Nev. 84/67/17-845/7/02 
85/07/02-86/01-28 
86/01/28-86/08/24 
86/06/24-preaent 

ariyon, Cc'l. 79/01/23-&.P'iss'nt 

HeV. r-9." 8//6pesnt 

Uoounta n. Nov. 79/67/13-prejeen 

.oh, Nov. 79/06/65-present 

a Peak eNov. 79/s7i13-preeent

37 11.94 N 

37 18.04 N 

37 18.04 N 

37 20.02 H 

37 20.02 N 

36 59.94 N 

36 11.111N 

36 11.15 N 

38 14.01 N 

36 26.3. N 

36 26.39 N 

37 42.37 N 

37' 44.53 N 

37 13.95 N 

36 51.27 N 

36 '44.55 N 

36 44.55 N

36 44.55 N + 116 16.33 W

36 

36 

37 

37 

37

78/11/25-53/11/61

38a77 'N 

39.64 N 

26.44 N 

40.68 H 

42.03 N

117 16.69 W 

115 57.67 W 

117 29.93 W 

115 16.72 W 

117 23.10 W

37 04.85 H 116'49.09"W

116 01.01 W 

117 15.44 W 

117 15.44 W 

115 46.38 W 

115 48.36 W 

117 20.78 W 

116'40.22 W 

116 40.21 W 

116 26.20 W 

116 06.28 W 

116 08.28 W 

116 20.07 W 

116 22.89 w 

117 38.78 W 

116 10.11 W 

116 16.33 W 

116 16.33 W

1432 

2192 

2192 

1528 

1528 

812 

1530 

1540 

2040 

910 

916 

2576 

1963 

1404 

1648 

1113 
1040 

1113 

1113 

270 

1303 

2075 

1540 

2353 

1509

L-4C 

L-4C 

L-4C horizontal 

L-4C 

L-4C horizontal 

L-4C 

L-4C 

L-4C 

L-4C, 

L-4C 

L-4C horizontal 

L-4C 

L-4C, 

L-4Ch 

L-4C 

L-4C 

5-13 hrzna L-4C horizontal 
L-4C horizontal 
L-4C horizontal 
S-13 horizontal 

L-4C horizontal 
I-4C horizontal 
L-4C horizontal 
S-13 horizontal.  

L-4C 

L-4C• 

L-4C 

L-is 
L-4C

co 

CO LI,,

84 1 I 

84 4 .  

78 5 • 

84 4 * 

78 5 e 

a4 I 
64 1 * 

84 1 

84 1 0 
64 4 e 

78 5 

84 1 

a4l I 

84 1 8 

84 4 ..  

64 6 

78 5 e 
72,, 5 .  
6s 5 • 
38, 3 

78 5 
72 5 e, 
56' 5 e 
38 3, 

84 1 * 

84- 2. .*.  

84 • 1 ,* 

84 1 * 

84, 1 

84 I

xf.



NwP HOP 

NPH 

PAN 

PAM 

PGE 

PGEH 

PPI 

, PHN 
PRN 

PRNH 

OCS 

OSM 

SO" 

SGV 
SGV 
SGV 

SHRG 

SPRG 

SRG 

SSP SSP 

SVP 

TCH 

TMOR 

TUO 

TPU 

ICT 
WCT 
WCT 

WRN

Nopoh Range, Col.  

North Pahroc Rg. Nov.  

Panomint Range, Col.  

Panamint Range. Col.  

Panamlnt Range. Cal.  

Panamint Rangeo.Col.  

Piper Mountain. Cal.  

Pahroc Range. Nov.  

Pohroc Range, Nov.  

Queen City Summit. Hey 

Queen of Sheba Mine. Co 

Striped Hills. Nov.  

South Grapevine Ut., Cc 

Sheep Range. Nov.  

Spotted Range. Nov.  

Seaman Range. Nov.  

Shoehone Peak. Nov.  

Silver Peak Range, Nov.  

Thirsty Canyon. Nov.  

Timber Mt.. Nov.  

Tin Mountain. Col.  

Templute Mountain. Nov.  

Wildcat Uon'ttaln. Nov.  

Worthington UtM.. Nov.

36 07.63 N 116 09.26 W

37 

36 

36 

36 

36 

37 

37

39.12 N 

23.59 N 

23.59 N 

20.93 N 

20.93 N 

25.51 N 

24.40 N

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

7
9/e6/08-present 

8
8
/84/01-present 

88/64/01-present 

78/ 1/28-88/82/13 

84/10/I 1-88/02/13 

79/07/13.proesnt 

72/61/21-80/06/19 
88/06/1--prsesnt 
84/08/28-pr sent 

79/08/08-proeent 

o 78/I1/28-present 

78
/07/24-present 

I78/1 1/28-81/08/15 
4106/15-82/06/16 

82/e/15.-proent 
7
9/05/22-prosent 

79/05/28-ipjreeent 

7 9/88/0-pr.eent 

73/10/1 8-80/85/25 
80/05/27-presenI 

79 /07/13-prosent 

84/I 1/02-presentl 

82'02/19-87/05/05 
87/ý05/015-presant 

78/1l/28-proeent 

79/06/08-proeent 

88/04/06-88/01/05 
88/03/I I-present 

79/06/08.-prsssnt

37,42.89 

37 08.88 

37 02.11

114 ;6.21 

117 06.05 

117 06.05 

117 03.95 

117 03.95 

117 54.42 

115 03.05

W 

W 

W 

W 

W 

W 

W

115 03.05 W 

115 56.58 W 

116 52.05 w 

116 20.38 w 

117 01. 1I w 

115 09.61 W 

115 48.63 w 

11t 04.15 W 

116 13.26 W 

117 48.20 W 

116 43.52 W 

116 23.21 W 

117 24.30 W 

115 39.08 W 

116 37.62 W

N 

N 

N

36 48.29 N 

37 36.27 N 

36 47.79 N

37 58.89 N 11. 35.58 W

911 L-4C 84 
5-13 84 

1660 L-4C 84 

1690 L-4C 184 

1690 L-4C horizontal 78 

1850 L-4C 84 

1850 L-4C horizontal 78 

1851 L-4C 84 

14b2 NCC-21 ? 
S-13 84 

1402 L-4C horlzontol 78 

1914 L-4C 84 

458 L-4C 84 

1050 L-4C 84 

1550 L-4C 84 
S-13 '84 
L-4C 84 

1590 L-4C 84 

1191 L-4C 84 

16,46 L-4C 84 

2021 NGC-21 ? 
L-4C 84 

2595 L-4C 84 

1469 L-4C 84 

1754 L-4C 84 
S-13 84 

2113 L-4C 84 

1910 L-4C 84 

930 L-4C 84 
L-4C 68 
L-4C 84 

1725 .- 4C 84

CI.

S 

C

t 
2 

1 

4 

S 

4 

S 

1 4 

8.  

6.  

5 , 

1 , 

1.• 

1 ..  

2.• 

8 

I .  

6.• 

1 .  

1 .  

1.•

37 24.40 N 

37 40.39 N 

35 57.85 N 

36 38.72 N 

36 58.92 N 

36 30.33 N 

38 41.84 N 

37 52.93 N 

36 55.53 N

%DLn 

C)

I 

I



Yucca Mountain.  

Yucca Mountain.  

Yucca Mountain, 

Yucca Mountain,

Hey.  

Nov.  

Nov.  

Nov.

YlT1I 

YIJT2 

Y11T3 

YIUT4 
YWT4 
YLUT4 

YU4N 

NYM4 

YU4C 
YU4W 
Cr14 

YUT5 
'rUTS 
YMT5 

YMT6 
YUT6 
YUTS

81/03/05-present 

81/03/e5-prosent 

81/63/65--present 

81/64/81-81/10/13 
81/1e/13.-83-/7/81 
83/87/02-present 

64/66/29.-85/85/23 
85/85/24-86/81/28 
86/61/28-preent 

84/80/29-85/85/23 
85/05/24-86/61/28 
88/61/28--preent 

81/04/S1-81/10/13 
81/10/13-83/07/82(?) 
83/67/e2-present 

81/64/61--01/1e/13 
81/16/13-a3/07/82(?) 
83/T7/62-preosent

3a 

36 

36 

36

51.22 H 

47.14 H 

47.21 H 

56.99 H

116 31.86 W 

116 29.22 W 

118 24.75 W 

116 27.18 W

36 50.99 H 116 27.18 W 

38 50.99 N 116 27.18 W 

36 53.91 H 116 27.25 W

38 51.3, H

les6 

S1006 

+1248 

1248 

1248 

1305 

toga116 24.02 W

N::NOTES: All Instruments are vertical-conponent unless otherwise noted, if one 
horizontal-component Instrument exists at a site. It hoe north-south 

0 polarity; If two horizontal* exist at a *It*. they have north-south and 
east-west polarities. resp. The polarity is sul;oeted by the station name.  
A * In the final column Indicates satelllte-determined station coordinates.  
Elevations of stations with *. In the final column were obtained using 
altimeters calibrated against nearest USGS benchmark. Locations are 
preliminary.  

C0

S-13 

S-13 

-S-13 

5-13' 
S-13 

jL-4C' horizontal 
L-4C horizontal 
L-4C horizontal 

L-4C horizontal 
L-4C horizontal 

SL-4C horizontal 

5-13, 
* +" 5-13 
* + 5-13 

5-13' 
- 5-13 

S.13 -

0':

in

Yucca Mountain. Nov.  

Yucca Mountain, Nov.  

Yucca Mountain. Nov.  

Yucca oUuntaln, Nov.

0 

Co

84 

84,' 

84 

84 
72' 
84.  

78 "*72 
6e 

7a 
72, 

8"4 
72 
84' 

78 
66 
84.,

3 

3 

3 

3 
3 
3 

5 
5 

5 5 
5 

3 
3 
3 

3 
3 
3

0 

C 

5

C 
0 

C 

C 

S



r 

R 

U

101

`71 <*..: - -7--.4 7 

Appendix F 

Input parameters to HYPO71 

HYPO71.FOR, version 1.001, was baselined for use by the Yucca Mountain Project, with CID 
YMP-USGS/GDD0001.02, on October 22, 1990. This verzionof HYPO71 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 parameters, (2), a station file, 
containing most of the information shown in Appendix E, above, and (3), a phase file, containing 
P and S phase arrival times and information for determining earthquake magnitude. The data of 
item (1) are presented in Appendix E, and will not be repeated here. Th6 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 moýt e-rthquakes occurring in 
the SGB, the file nvhead.dat, having the velocity model shown in Figure F1 (a) is input. For 
earthquakes occurring in the immediate vicinity of Yucca Mountain, the file nvhead.ymt, having 
the velocity model shown in Figure Fl (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).  

co 

C)



The below lines ore a listing ot nvhocd.dct. used as on Input file to HYPO71.

K

HEAD 
RESET TEST 1 - 0.550: 
RESET TEST 2 - 2e.0 ON 
RESET TEST 3: - 6.5ee 
RESET TEST 4 - 0.5500 
RESET TEST 3 )- 3.006 
RESET TEST 6 - 1.0e00 
RESET TEST 7 - -1.27600 

S RESET TEST 8- 1.68800 
RESET TEST 9 9- 0.00227 
RESET TEST 1- 10.0ee 
RESET TEST 11 - M2.0000 
RESET TEST 12 - 6.50ee 

SRESET TEST 13 - 1.e000 
-RESET TEST 14 - -2.05e6 
RESET TEST IS - 0.8ee0 
RESET TEST IS - e 82 
RESET TEST(17)- --1.788 

.38000eeE+81 • .0e000090E+00 

.59000000Ee+01 .Ie0eeOOOE+81 

.615OeeeE+0el .3e00000eE+el 

.65000000Ee e l .15eOOeeeE+O2 
.6gOOeOOeE+el .240000E+02 
.780e0eeeE+e1 .32GOOOeOE+02 
.eeeeOeeeE+e .eOeOeeeOE+eO 
7. 10. 220. 1.71 3 0 0

Imax I of Iterations/solution 

0; 7 0 11111 a0.60

CfW The.below lines are a listing of nvheoad.ymt. used

- HEAD 
RESET TEST( 1 e.eee0 
RESET TEST 1 )- 3:0.666 
RESET TEST( 3 0.00 
RESETTESTC (4 ..0.00 
RESE TEST 5) 1.000 
RESET TEST )- -1.060 
RESET TEST 7 - -. 2780 
RESET TEST 8 - 1.8900 RESET TEST 7 :- -5.s2e7e It) RESET TES 10 -10 00 
RESET TEST 11 2- 8.006 1 RESET TEST 12 1- 0.500 

RESET TEST 13 - 1.0000 o RESET TEST 14 .. -1.2e000 RESET TEST 15 - 0.0060 

RESET TEST 18 - 0.852 
RESET TEST 17- -- 1.768 

.S2 eeeeoE+el .eeeeeeeeE+ee 
• .4800e0eeE+0z .0500es00E+es 
.570000eeE+e1 .2500eeeeE+es 
.620000eeE+a1 .4o00eeeOE+-1 
65OOeeOeE+01 . 153e00eee+02 
.7aeOeeeE+01 .32e6eeeeE+e2 
.eeeeeeeeE+ee .O808008eE+00 
7. 5. 90. 1.71 3 0 0

0 0.00

as on input file to HYP071.

7 0 1 fill 0 0.60 a 0.00

In this file, a slightly different weighting scheme with respect to distance Is Invoked than In nvhead.dot. above. In the former file. weights taper from 1. to e. In a linear manner for eplcsntral distances between 10 and 220 ka. In the latter file. weights toper from 1. to 0. for distances 
between 5 and 90 km.
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(a) 0 1 2 3 4 5 6 7 8 (b)o

VELOCITY WK/SEC;
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VEL0CI rY (KN/SEC)

8

Figure Fl. (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).
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YMP Level Data: Geodetic Leveling and Section 
Observations, 1992 - 1993
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YMP 
USGS - NMD 

GEODETIC LEVELING SURVEYS 
1992 - 1993 

SUMMARY AND STATUS REPORT 

GEN•ERAL CONSTIDERATIONS 

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 Prvcedur= GP-06 (Rev. 3] 
Geodetic Leveling and Quadrilateral Surveys).  

Personnel involved during this campaign: 

Leveling Acthiities
"Gary C. Perasso Principal Investigator USGS-NMD 
Joseph M. Vukovich Party Chief-Lvel Observer USGS-NMD 
Joseph M. Vukovich Computations USGS-NMD 
Mola Denison Field Assistant USGS-NMD 
James Reed Field Assistant USGS-NMD 
Randy Reed Field Assistant USGS-NMD 

.EY.LN 

The 90+ kilometer level Uine and five spur line ties to bedrock were re-observed to Ist-Order.  
Class 1 (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.  
1983-1984. 1985-1986, 1988, and 1990-1991 are located in the 1990-1991 (Books 1 and 2) 
report.  

Copies of this report and all coUected 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.  

Gary C. Perasso, 
Principal Investigator



I

S"ýYVOv YO -ZVlQd' 

mv srrf-,Vy ý zr3-L7-qd 5; 0), 

SU V7-4 S5"7YO b

. - i 

.00,00.711 

46 C "I FR-7

4 T

M.1

C7 

AN. N1VI1V120w--l-Vjlf)-ý



United, States, Department of the Interior 
SGEOLOGICAL SURVEY 

BOX 25046 M. S. 506 
DENVER FEDERAL CENTER 

DENVER. COLORADO 80=25-0046 

V RDLY RUEMTM 

National Mapping Division November 2. 1992 

Memorandum 

To: Joseph Vukovich 
Project Per~onnel 

From: Principal InvestigatorIYMP Activity - 8.3.1.17.4.10 
Chief. Geodetic Computations and Information Unit 
Branch of Geometrounic Operations 

Subject: Project Instructions 
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 tldt 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 Beatty, Nevada. This will 

provide reasonable acce;s to most of the project area.  

Secr--il Rcquirements and Restrictions 

All personnel entering the Nevada Test Site (NTS) must have a Department of Energy (DOE) 
clearance. Lisa Rov. USGS Security Representative, has been given appropriate information 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 that the people hired make a commitment 
to stay throughout the duration of the project. Provide Lisa Roy with field assistant information as 

I.



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 field assistant clearances are being processed.  

Trainint- YMP-OA and USGS ;"°-. . . "" 

All personnel will be required to attend 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 NTSr . Ara 25, Building 

4015. Date: Tuesday, November 24, 1992. Tune: 0800-1600.  

TF'swill be given ~,~tejbiircin etiig to the Technical Prove'dures -They 1ý41. be 

required to sign a YMP-USGS Record of Instruction Sheet" .  

TFA's will be required to take the current Defensive Driving Instructions.  

Access po ents '- ,; -

A copy of the, following acce,, ,documents must be kep in each vehicle at all 'dines: s 

Access Approval for Geodetic Leveling for the Yvccca Mm. Project (01-15-91) 
ROWR N-47748 
ROWR N-48602 

,Tcnica Procedures

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 projtct.  

D"- on f Previous Work - .•"" - • .'( 

See USGS Technical Procedures GP-06. Revision 3, Section 4.0.  

'¢ ~ ~Procedures .' ,_ 

"All leveling operations are performed to standards as defined in "Classification, Standards of 
Accuracy, and General Specifications of Geodetic Control Surveys." FGCC. 1982 and "Standards 
and Specifications for Geodetic Control Networks" FGCC 1984. Bench marks were placed at 
approximate 1-kmn intervals, except for a 20-km section over Yucca Mountain where marks were 
placed at approximately 0.5-k-m intervals.  

The one exception to standard observation procedures requires the Low-High scale elevation 

diffr-rnce for one setup 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 woik will start at S-16 Reset. Before starting the level line, a 

check section will be run between A-409 and S-16 Reset.  

InamamnmaQf 

Primary instrumentation that will be used on the project are: Jena Ni-402 level, tripod. Kern 

0.5-cm matched rods, rod braces, turning plates, thermistors, and field standard diermoieters.  
Various hand tools may be required. , 4 , 

7.-..



1ii nt CalibraticnQ .  

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

Collimnati6h test of the Level ("peg-.est") 
Verify temperature readouts of the thermistors .

.You must impress on the field assistants that the rods are delicate instruments 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.  

Collection and Processiny of Data . , 

Data collection for the leveling will be done on the Hewlett-Packard (MP) 95-LX Palmtop * 

Cormputc Data processing will be accomplished on an IBM-compatible PC. You will use the 
PLCOMP (version 4.42) software package for data collection. temperature and rfrhaction 
corrections, and abstracting. You will need to keep a backup set of daat/results at the Beatty Field 
Office.  

RC (ntenal) 

- • You will be required to furnish the following information and project data on a weekly basis: 

"All leveling data - on a 3.5" floppy disk 

Kilometers run: single-un., double-run, cumulative distance, and percent complete 
Daily Log: What sections run, office days, training considzrations, weather problems.  

personnel related impacts to the work- please provide detailed 
information 

" Fnal Product (Field Derived) 

The final product will consisi of a control list of all bench marks containing descriptions (NGS).  
elevation for each mark, and difference of elevation between marks.  

Production Reprrrin" 

Upon notification from Prcgram Management. we will report all 6ime to a YMP--specific project 
number. Quad level reporting will be 00 and the phase will be 332.  

Gary C. Perasso 

cc: S. Bindeir' 
G. Palmer 
J. Whitney. MS 425 
YMP file 
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United States Department of the-Interior
- GEOLOGICAL SURVEY 

RESTON. VA 22092

7- -. 1ý " ý- ý 
National Mapping'Division 

,Office -of Technical Management 
Branch of Geometronics 

REPORT OF CALIBRATION

For: Kern Precise Leveling Rod Cal• 

" USGS number: T-306417 

Serial number: 183157 
Face type: 3.5 cm

ibration date:

"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 Instituteof Standards-and Technology 
and reported 4/24/91 to be within 1.9 microns of a true meter.  

The straightiine distances between-centers of .the indicated 
graduations at 25 degrees Celsius are as follows: 

Graduations Length (meters) Graduations Length (meters)

2 to 22

2 to 42

2 to 60

1.000058

2.000139

1.000197

61 to 81

61 to 101

61 to 119

4-'1.1 
'A 
-'4 

-.1

1.000060

2.000134

2.900208

,: 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 calibrationprocedure, and the 
physical character of the rod graduations.  

The mean optimtim tempe-rature for thEis rod is - 3.9 degrees C.  

The above *calibraticn and temperature computation. have been 
performed inaccordance with, procedures- documented -in the USGS 
laboratory manual USGS LevelVRo&d Callbration (June 1982).  

Calibration performed by Gordon H. Shupe 
Signature: 6Date: -- /

C
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'Ufited Stat 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 number: 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:

Graduations9'.- Length (meters) Graduation3 Length (meters)

2 to 22

2 to 42

2 to 60

1.000055

2.000136

2.900192

61 to 81

61 to 101

61 to 119

1.000054

2.000127

2.900195

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 procedure, 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 accordance with procedures documented in the USGS 
laboratorymanual USGS Level: Rod Calibration (June 1982).  

Calibration performed by Gordon H. Shupe 

Signature: Date:

I
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Name of Responsible P1 V

YHP-USCS-QKP-12.01, R5 
Attachment 2 

- Page 1 of 1 

INFORMATION COPY 

YMP-USCS NOTIFICATION OF CALIBRATION STATUS 

Instrument Description Kern 0.5 cm matched level rods (1 set) 

Unique Identiffica-tion Number (i.e.* Model voSerial x, and/or other ID #) 
SN 183157 SN '183161 

(1) T-306417 T-306420 
Upon completion of 
YHP SCP Study Plan 

Calibration Date '06/13/91 Calibration Expiration Date Aertvi tfes 

Technical Procedure(s) Used'for Calibration [including Revision number(s)

NWH - USGS - GP-06. R3 

Instrument Location Lakewood t'CO.-'Denver Federal Center (as of 06/24191) 

Organizational Unit (i.e. NHP, GD). USGS,'-National aMpinq Division 

Calbrated ,USGS, National Mapping Division, Offict of 

Calibrated-By" -Technical Hana~ement, Br. of Geometronics. Reston, VA 

Location' of Calibration D6ata/Documentation` (i.e.' Notebook ID#, File v, etc.) 

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

"7. Comments These Are the opening/activating tests and verification of the 

standards and allowable accuracy requirements for the above mentioned 

matching level rods. . -

a-

Name of Responsible PI
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Subject: Failure of Jena Ni-002 level to perform Collimation Test within prescribed 
limits 
[Geodetic LevelLng Activity.-YMPI 
Gary Perasso 236-5812 - Principal Investigator 

Instrument lena Ni-002 Geodetic Level 

Serial Number:. SN: 460896 

Date: 08 March 1993 (Monday) 

Action Takuu 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 tesL.

Remedy Taken Jena level (SN: 460896) was shipped to the National Geodetic Survey 
(NGS), Instrument and Equipment Section, Corbin, Virginia. for testing 
and adjustment." [Note: the Insument and Equipment Section is an 
approved vendor and has NISTtraccabiliw] Upon return of the Jena level 
to Bctay, Nevada. it will be placed lback into the geodetic leveling 
operations.  

Verification of Data 
and Impact on Date ALL checks and verifications for the Jena level (SN: 460896) were well 

"within acceptable tolerances prior to the Collimation test failum. ALL 
leveled sections that utilized BOTH level instruments closed io First-Order, 
Class I standards and specifications (NOThE these standards and 
specifications am the basis of the geodetic level activity Technical 
Procedures as applied to the YMP).  

Results: Thi Jena leel 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 to the instrument during 
transportation. The instument is now in good adjustment and was placed 
back into operation on 15 March 1993.

I

�'4-.� e

Gary C. Perasso
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Instrunmnt S.V: 4 
Filename: A029.D 
Observer: JLP

%W6 ~Location: Ij3S IEE =SECTI - COIN VA 

FP -Pendul~um Pcs.%ticn 

CINITIAL I-EASYFEJ'ENT -.
Temoerature: 22.5 Centigrade

-re-'as CColli: Iator j. 1 Dif f Er I C~IMATO )Dif f C ColI Rel Col ) 
E FF1. FRF2 ] AcSecs (FP1 Ff-_ J grcsecs C Collimator 1 

1 55.0 55.5 Z1.6 M24A5.  
2 55.0 55.4 M1.9 .6 54.7 
5 55.0 55.6 51.9 5~. 54.9 

4 -~-55.0-5,5;6, .--1.8 :5=.4~ 4.7 
5 55.0 55.7 =51.9 =2.7 54.9 

Mean 55.M 55.55( -0.5) Z7,.86 52.5 -0.6) -54.94 

irn FP14Ff>2- 55.2a5.1 

Zero Deviation= 55.:M E 4.64) /2 1.7 =0.=7 AM. Seconcls 

Zero Deviation is less than 0.85 Ar Scs - inL tru-ent is in GCd .djustment 

-E -EP3FSIET PF7 COTECTIO J 
Date: 05/10/94 Time: 11:1Z Tcinpetat~u-e: 224etigrace 

Fleas C Colliriator 1 )-Dilf I ~LI I1TOR 2 3 Dif f & o 1 I Rel Col ) 
C FF1 FF'2 I gr-cSecsýC-- FF1 - F12 ) rcSecs (,Collimator 1 A' 

1 55.1 55.O 520 2154.9 
2 54.9 55.0 1 Z-121.1 =2.1I 54.8, 

Z; 55.0 55.0 72.0 . 55.0 
4 55.0 55.1 =20 .O ~5.  
5: 5,5.1 55.0_- . 55.0 

le an 55.0= 55.M- _j OX) - :0 5.1 (-.) 54.90 
FMi FPI+Ff/2 5 5.2 M.-.07 

Zero Deviation = 55.02 - 54-90) 2 *1.7 = .0.10_pr-c Seconds

:eroD Deviaticn is less tl-z. O..85 Arc Secs - Instrwrent is in Good Adjustnmmt 

......... CN1jTR'cL -EPSUFSIENT 
Date: 0/09 Tn:12 Temperature: 2=.5 Cent2.;rade

Meas [ Colli.'7ator 1I Dill I LI'm-Ta 2 ) DillI 
L FP1 F-F2- ArcSc-cs E FF1' FP2 I ArcSce-s

CCol.1 Rel Col 1 
CCollimo~r . 1

4 

5

55.= 
55.::~ 

55.1 
55.2 
55.1

54.9 

55.0 
54.8 
55.0 
54.9

.4 

Z-- 4

:2.0 
52.0 

M1.9 
52.0

*54.7 
54.8 
!!4.9 
!4.8 
54.9

mean 55.13 '54.92 i .) 52525±.98 U 0.z) !4.62 

~1i FI~fF2 55.05 .5.5

,Zero7Deviation -=(r'5.05,- 54.82) / 2 *ý1.77 0.20,Fw= Seconds C

L
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'NATIMML cMo~rrC SURVE DIVISIC.1 
INM~fATIOtN & WMM~1E~ SECTON

3.  
I

D=t .3-1a-0-Pi I

SER. NO.

alSOM By ~U~

Cl-an rub* & AdJ us t 

Covenator/Pendulum Realign.

-Leveling Screws Repaired 
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U.I'0UNrro TAU DEPARTMENT OW COMMOPCU 
Nagianal 0cen and Atmospheria Adn*%naeurtko (j) NAT1ONAL. OCEAN SERVICE 
Co.. &wno Goo.,tc Survoy 
Rokvime M~arren 2OB52 

May 18, 1993 

Mr. Joe Vukovich 
U.S. Geological Survey 
Box 25046, MS 509 
Denver Federal Center 
Denver, Colorado 80225 

Dear Joe, 

* Thank you for submitting your latest leveling data for the 
Yucca Mountain Test Site leveling. Enclosed are the office 
abstract for L25411, 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, 

Emery tTBalazs 
Chief, Geodetic Leveling Section 
Vertical Network Branch 
National Geodetic Survey 

Enclosures 
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RELEVELING -, -. RUN DATE: 10 MAY 93 TIUE: 10:04 

YUCCA MOUNTAIN TESTMSITE NV , ý I 

1992-93 LEVELING FROM 15 UI RE OF dEATlY VIA VARIOU; R•OADOEAST,'ý 

US 95 TO 21,UI 8E,OF AUARGOSA VALLEY .... ... 1"

JUVIUSOS, • 25 NOV 1992 9ZAPR 1903. , 

,Spur Observed' 

SPSf '- CIN Designat ion Codas Distance ft 
km *, "mters 

0.000 60.75680 
'101 08o81 18,J[0E1 0.000 07•6 

100 080461 5 I0 E ) ;12.:34 0792.0318l 
500 050476 A 409 o 0.000 510.76110 

101 06304861 JD,6.REEI 1.335 ,420.43852 

102 8806835 I1,JO., .7 3.0 
103 080836 1:TJS *1.975 535.79287 

ý1ý.00 03 ,870.44800 

14 08037 'J t'I8 
105 080638 3 TJS 3.984 :04.04090 

10 6880639 2 JD 4.771 ' 90.30212 

107 080640 4,TJ6, .552 4902.73021 

108 630541 5 TJS 7.003 ,3 18.73404 

lo 0306447 TJS . ) .133 97.1119112 
109 05064 TJ '.003 '11.73404 

110 080642 3 JD 138 938.49580 

111 060643 6 TJS"' -9.265 0958.93539 

112 G80845 CRATER FLAT AZ UK 10.256 ,973.84312 

113 080648 S TJS 11.32 

114 080647 9 TJS 12.767 984.66312 

115 080648 10 TJS ) 13.795 4904.40506 
114 G08047 9 TJ8 12.787 9864.8:982 
116 080849 .11 TJS 14.107 957.76634 

11 g I a , 5 12 TJS 15.163 .961.00430 

118 080651 13 TJS 16.261 976.87708 
119 080652 14 TJ6 16.675 "080.61661 

120 080653 15 TJS 17.393 1008.10149 
121 080654 15 TJ8 17.823 1023.21411 

122 085055 17 TJ3 

123 i80655 18 TJS 18.046 1057.78803 
124 080657 19 13J 19.479 1073.55717 
125 000656 20 TJS 20.019 1086.21103 

128 080559 21 TJ$13 ,•o -, 20.830 1102.86643 

127 080660 22 TJ8 21.251 if1l6.22-7 
128 080661 23 TJ5 - - 21.698 1115.14426 

1 0 22.420 1157.64005 
123 080662 24 TJ8 is .',- 22.i52, 1177.55490 
131 080684 26 TJ8S' 23.393 1190.19434

PAGE I ,,HGZ L25411 
3.0 MM IST-ORDERICLASS It, 

,OrthoHt Runs Latitude Longitude 
*neters 0 DLIMU 83 DDD H 86 

?Si0:75880 0 36 44 00 115 38 07 

½92.03270 1 38 43 O0 111 35 43 

610.7880 0 36 44 00 116 39 07 
120.43578 2 36 44 37 116 36 42 
33..719 2 36 44 43 118 38 36 

"870.44654 2 38 45 12 115 38 05 
-904.03890 2 38 45 37 116 Z7 29 
'890.30088 2 as 45 48 116 37 08 
902.72724 2 3B 49 21 110 36 53 

'018.73024 2 36 46 58 116 3a 36 

,916.11549 2 36 4? 12 116 S7 40 

"-913.73024 2 36 46 58 115 36 36 
4038.49102 2 38 47 41 116 38 27 

950.9869 2 38 48 12 118 36 25 
,973.83773 2 36 4S 37 116 36 14 

*.971-41242 2 30 48 23 116 35 39 
484.81454 2 36 46 03 118 34 45 

,914.48006 2 36 46 33 118 34 15 

084.88454 2 36 48 03 116 34 4A 

957.76313 2 38 47 43 116 33 47 

10800.90073 2 36 47 33 116 33 1S 
-978.67214 2 36 47 49 111 32 40 

1000.61379 2 36 47 52 118 32 18 
1008.18827 3 35 46 00 116 32 02 
1023.20872 3 36 46 07 116 31 43 

1039.87194 2 38 46 1S 111 31 24 
1057.78026 2 35 48 22 118 31 07 

1073.55122 2 36 44 23 116 30 5Z2 

1088.20466 2 30 48 44 116 30 46 

1102.86197 2 30 48 48 118 30 25 

1114.71610 2 38 48 68 11683009 
1145.13722 2 38 43 0S 116 29 55 

1157.84173 2 21 49 13 110 23 30 

1177.54743 2 36 49 27 116 29 14 
1190.18885 1 2 38 49 25, 115 28 58

(n ) I -,

d. I.  

oI

,2 

1��

'V 

.5'

I't

K>Y



5 A .' U I �I .3

RELEVELIN6 - RUN DATE: 10 MAY 93 
YUCCA MOUNTAIN TEST SITE NV 
1992-93 LEVELING FROM 15 MI SE OF SEATIY VIA 
US 05 TO 21 MI SE OF AMARGOSA VALLEY 
JMVIUSGS 25 NOV 1092

5PSN ACIIN 

132, 080885 
133 080686 
134 080861 
135 050668 
138 030880 

137 080670 
136 080671 
139 080872 
140 030673 
141 630874 

142 030676 
143 080676 
144 080677 
145 060867 
148 080879 

147 080880 
148 080811 
149 080832 
150 050863 
151 080834 

152 030685 
153 080836 
154 050667 
155 080888 
158 0806-39 

157 080890 
158 030891 
159 080692 
160 080803 
181 080894 

182 080895 
,183 Go0806 
.164 006978 
1865. 080896 
168 '080699

Spur 
CodesDesignation 

27 TJ8 
28 TJS 
29 1.15 
30 TJ3 
31 TJS 

32 TJS 
33 TJS 
34 71J 
35 TJS 
30 TJS 

37 1,13 
38 TJ3 
39 TJS 
40 TJS 
I 318 DIN 

41 TJS 
42 TJS 
43 TJS 
44 TJ3 
MILE 

46 TJS 
48 TJ8 
47 T,8 
46+TJ8 
49 TJ8 

50 'TJS 
51 TJ8*
52 TJ8 
53 ,TJB 
54 TJ4 

55 TJ8 
,58 TJi 
57 TJ3 
56 TJ8 
59 TJ8

TIME. 10:04 

VARIOUS ROADS EAST OF

PAGE 2 H0Z L25411 
3.0 uMu 181.ORDRICLA85 I

"15 APR 1993 

SObserved 
D is ta n ce I H t ' 

km " meors 

23.778 1199.29470 
24.239 1215.49052 
24.712 1232.50962 
25.184 1245.22955 
26.753 1289.44581 

28.081 1263.41602 
28.404 1295.38126 
28.994 1308.84293 
27.661 1337.61513 
26.087 1354.30630 

26.656 1382.59164 
29.145 1422.40447 
20.653 1410.87080 
30.313 1486.13312 
30.948 1410.375678 

31.427 1471.37407 
32.006 1480.31079 
32.564 1496.00468 
33.948 1504.442Z.2 
33 443 1500.18062 

33.952 1440.91838 
34.565 1354.06029 
35.082 1300.09072 
35.494 1258.88511 
35.902 1240.01839 

36.544 1200.34511 
37.080 1175.74101 
37.506 1164.1734? 
38.003 1133.01528 
38.570 1110.02792 

39.037 1098.53859 
39.534 1077.45159 
40.009 1005.030T3 
408.27 1044.23774 
41.009 1028.61537

Nor l Ortho Ht Runs 
meters 

1190.28877 2 
1216.49117 2 
1232.10094 2 
1245.22038 2 
1289.43802 2 

1263.40685 3 
1205.35084 2 
1308.83222 2 
1337.80393 2 
1354.29470 2 

1382.67033 2 
1422.30167 2 
1480.85174 2 
1465.12102 2 
1460.36426 2 

1478.30370 2 
1460.30037 2 
1495.00486 2 
1504.43305 2 
1509.117204 2 

1440.90798 2 
1364.95813 2 
1300.00165 2 
1253.85756 3 
1240.08102 2 

1200:33831 2 
1175.73479 2 
1154.16714 2 
1133.05898 2 
1110,02272 2 

1008.53189 2 
1077.44672 2 
1065.03204 2 
1044.23318 2 
1028.81009 2

"4;

Lat| rude 
DO LM 88 

36 49 40 
38 49 54 
36 60 06 
38 50 21 
38 50 41 

36 50 50 
36 51 01 
36 51 10 
33 51 25 
38 51 37 

36 51 63 
36 52 15 
36 52 14 

36 51 53 
38 51 J3 

38 51 22 
36 51 07 
33 g0 50 
38 50 33 
36 50 17 

36 50 12 
36 50 05 
30 43 56 
38 49 48 
33 43 40 

38 49 21 
36 49 01 
38 46 44 
33 48 32 
38 48 25 

35 48 14 
38 46 13 
3m 43 06 
36 46 01 
36 47 66

C-

Longi tude 
D000 MUl 53 

11i 28 45 
116 28 44 
116 26 43 
11l 21 43 
118 26 34 

118 28 32 
116 25 29 
116 25 16 
116 26 21 
116 28 18 

118 23 12 
118 28 02 
lie 27 57 
116 27 55 

556 27 57 

118 27 56 
116 27 58 
Il1 20 00 
116 28 04 
lie 26 o0 

118 27 45 
116 27 14 
116 27 03 
118 26 54 
116 27 90 

18 28 41 
118 26 37 
116 26 36 
116 26 27 
Ill 28 10 

118 26 08 
110 25 52 
116 25 39 
116 26 18 
116 24 59



RELEVELINO RUN DATE. 10 MAY 93 TIUE: .,1:04 

YUCCA MOUNTAIN TEST SITE NV 

1902-93 LEVELINGFROM 16 UI BE OF 9EATTY VIA VARIOUS ROADS EAST OF 

US,95 TO 21 MI'SE OF AUARGOSA VALLEY 

JVIUSGOS . 25 NOV 1992 .15 APR i993 

Spur Observed 

BPON ,ACniN DesignatIon Codes Distance , , t 
km , metere 

167 080700 80 TJS 41.842 I015.87000 

165 030701 81 TJ. 42.009 1009.61417 

16 080702 62 TJ8g 42.803 1004.52182 

170 080703 63 TJS8 43.128 1011.52781 

171 080704 64 TJS 43.700 1016.51618 
172 030705 85,TJ0 44.208 1024.50493 

173 080700 66 TJS 44.714 1030.12979 

174 G080707 67.iJS 46.014 1019.27187 
its 050708 D'11 HN 40.351 1016.71123 
175 080700 001 TJ 4T.130 1013.26466 

ITT 177 0 9 4 8.034 1016.68027 
17O05070 D'1O HNM 657 11.1 

176 080711 69 TJS 46.577 1017.26211 

179 080712 D 9.HN 49.182 1010.75021 

180 080713 70 TJS 40.825 1020.87802 

I 080714 D 8N 50.378 1024.50712 
46 e Z 4 D O H ' 4 

4. 44 : , 

162OS~lS ,7 M,.51'.092 1025.40046 
182 080716 DJ 6HN 52.010 1026.80603 
184 080717 71 TJ8 52.450 1030.90350 
105 03071S 0 5 HN ,53.472 1039.36066 
165 080720 73 TJi 54.144 1037.45132, 

1I6 080111 R 333 ) 4422 100.44452 

166 080720 73 TJe1 * 54.144 1037.45132 

167 080719 72 TJi ) 55.462 1057.97476 

186 030720 73 TJS * 54.144 1037.45132 

169 080110 P 333,, ) 55.669 1010.41204 

188 080720 73 TJS • 54.144 1037.45132 

190 050721 D 4 HN 54.973 1034119809 

191 080722 T4 TJ8 55.563 1033.93770 
102 080723 D 3 HN ,•56.116 1035.186522 

193 080724 75 US 58.85 1035.08480 

194 080725 D 2 HN 57.446 1035.77365 

.195 "080726"76 T.8 U , 57.998 1037.74499 

196 980727, 0 1HN .. . , , , ,,, , 56.836 1044.5353T 

197 - 08072 , 7T.,TJ8 59.230 1046.8936 

108 ' 080729 DA HN 59 a5.81 1a,053.535684

.3 ) .�

PAGE 3 HOZ C25411 ,•.  
3.0 UU 151-ORDERICLA8S

No rme I 
Ortho Ht
meters 

1015.68684 
1009.00951 
1004.51681 
1011.52248 
1018.513117 

1024.56092 
1030.12343
1019.26581 
1016.70567 
1013.25920 

1016.57490 
10117.25601 
1019.75128 
1020.67304 
1024.509229 

1025.45576 
1025.80343 
1030.00908 
1039.35846 
1037.44751 

1040.44051 
1037.44751 
105T.07007 
1037.44751 
1010.80944 

1037.44751 
1034. 19284 
1033.03455 
1035. 16230 
1035.08191 

1035.77152 
1037.74291 
1044.53357 
1046.69217, 
1053.53463

nune 

2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 

2 
2 
2 
2 

2 
2 
2 2 

2 
•2 
2Z

LatI tude 
DO MM 68 

36 47 40 
36 43 05 
36 46 19 
36 48 33 
36 48 47 

38 46 59 
36 49 13 
36 46 53 
36 46 41 
36 48 34 

30 48 33 

36 41 26 
36 48 23 
36 46 17 
33 46 11 

36 48 06 30 48 02 
36 47 65 
36 47, 47 
36 47 31 

30 47 394 
36 47 31, 
36 47 31' 
36 47 31 
30 46 43 

36 47 31' 
38 47 17 
36 47 05 
36 48 56 
36 40,47 

36 48 33 
36 46 23 
36 46 12 

,36 46 00 
38 45 49

.4 0.  
4 � 4 4 4 44 4.4.4�44

41

I 

Longitude 
DOD IV 88 

116 24 33 
110 24 23 

l1i 24 23 116 24 23 
118 24 16 

116 24 10 

11 24 05 
116 23 45 
116 23,31 
116 23 03 

116 22 27, 

116 22 04 
116 21 40 
116 21 17 
116 20 S1 

116 20'27 
116 20 06 
110 10 31 
116 13 01 
116 16 33 

4 - 4 

11l 16 35 
116 16 33 
11 10 24 
116 11 33 
116 13 37 

1180 16 33 
116 18 13 
116 17 55 
116 17 41 
116 17426 

116 17 04 
116 16 46 
116 16 23 

,116 16 09 
11 15 54

0 _

T-o-1

)

.5 4 -

A



RELEVELING RUN DATE: 10 UAY 03 TIME: 10:04 
YUCCA MOUNTAIN TEST. SITE NV 
1992-93 LEVELING FROM 16 MI E OF BEATTY VIA VARIOU8 ROADS EAST OF 
US 96 TO 21,MI OE OF AMARGOSA VALLEY 
JUVIUSO$ 25 NOV 1992 15 APR 1993 

Spur Obaerve 
SPSN ACAN Designation Codes Distance Ht km- rmwters 

199 080730 78'TJS 80.770 1086.7607 
200 010731 79 TJ8 81.781 1090.0047 
201 080732 24 A HN 82.981 1143.0880 
202 080733 80 TJ8 83.872 1173.5034 
203 080734 23 A'HH 64.424 1180.1024 

204 080735 81 TJS 84.906 1181.2672 
205 080738 22 A HN 85.413 1137.4344 
206 080737 82 TJS 80.178 1108.307C 
207 080738 21 A HN 66.016 1060.0243 
20 0680739 83 TJ8 87.870 1083.5181 

209 080740 20 A HN 69.018 1052.4843 
210 080741 84 TJS 89.874 1047.5089 
211 080742 19,A HN 70.045 1045.4582 
212 080743 85 TJS 70.115 1044.8651 
213 080744 ISAkHN 71.454 1046.9721 

214 080745 8TJS 71.903 1042.5310 
215 080746 17 A HN 72.385 1044.8444 
218 880747 87 TJS 73.100 1057.4614 
217 050748 1 A HN 73.499 1050.5331 
218 060749 1,PDI 74.206 1075.9041 

219 080750 2 PDI 75.037 1094.2403 
220 080751 3 PD1 76.018 1113.3592 
221 080752 15 A HN 76.594 1111.3686 
222 080753 14 A•HN 77.456 1099.9187 
223 080754 13 A HN 78.298 101T.3411 

224 080755 12 A HN 79.44& 1088.5110 
225 030758 11 A HN 80.718 1056.7584 
220 080757 4 POI 81.448 1048.2498 
227 080758 10 A HNi 82.201 1038.5647 
228 080759 9 A HN 82.898 1024.4325 

229 -080760 8 A HN 83.803 1022.3071 
230 080781 7 A HN 84.825 1003.3787 
231 080782 5,PDI 85.877 997.9814 
232 080783 8 POI 86.705 962.8236 
233 080784 7 PD1 87.771 903.5683

PAGE 4 
HGZ L25411 
3.0 MU 131-OROERICLAAS I

44 
48 

I4 

4 

'3 
19 

15 

18 

0 

A 
3 

8 8 
7 

6 

7 

0 
5 
3 

8

Norm I 
'Ortho Ht Runs 

meters 

1066.78015 2 
1099.00477 2 
1143.01842 2 
1173.50404 2 
1180.10414 2 

1161.26027 2 
1137.43697 2 
1106.31017 2 
1080.02600 2 
1083.52055 2 

1052.46911 2 
1047.80353 2 
1045.48118 2 
1044.A9020 2 
1046.07739 2 

1042.58639 2 
1044.84086 2 
1057.46702 2 
1059.53671 2 
10765.9930 a 

1004.25500 2 
1113.30509 2 
1118.37377 2 
1099.92421 2 
1087.34005 2 

1086.51975 2 
1056.78579 2 
1048.25948 2 
103,.59467 2 
1024.44302 2 

1022.40785 2 
1003.38795 2 
998.00022 2 

'982.5307 2 
963.5813? 2

LatI rude DO uuI 58 

36 45 27 
38 45 03 
38 44 35 
38 44 20 
36 44 03 

36 43 51 
30 43 35 
36 43 11 
36 42 51 
38 42 24 

36 42 11 
36 42 05 
38 42 03 
36 41 56 
36 41 51 

38 41 48 
36 41 45 
38 41 40 
38 41 37 
IS 4" 20 

38 41 13 
36 41 00 
36 40 47 
38 40 29 
36 40 13 

36 39 43 
36 39 18 
36 30 05 
35 38 48 
386• 332 

38 38 23 
36 38 02 
38 37 42 
36 37 12 
3l 38 49

V

Longitude 
Do0 mm 8i 

118 15 32 
116 14 55 
115 14 3Z 
118 14 10 
111 13 57 

116 13 56 
118 13 57 
118 13 56 
116 13 55 
116 13 25 

116 12 49 
118 12 20 
116 12 11 
118 11 39 
I11 1114 

118 11 01 
115 10 45 
118 10 24 
118 10 10 
118 09 44 

118 09 17 
116 08 42 
11 06 22 
118 07 68 
118 07 44 

115 07 04 
118 08 31 
118 06 02 
111,08 46 
118 0524 

116 04 65 
Il1 04 20 
116 03 58 
116 03 20 
115 03 12

( 

A.  

1.t � 

.4 

.5

I

•.0



RELEVELING RUN DATE: 10 UAY 93 TIUE: 10:04 

YUCCA MOUNTAIN TEST S1TE NV 
192-93 LEVELING FROM 16 UI BE OF SEATIY VIA VARIOUS ROADS LASI OF 

US 95 TO 21 MI BE OF AUARGOSA VALLEY 

JUVIUSGS 25 NOV 1992 15 APR 1093

SPON ACRN Designation 

234 GSOTBS5,,8 PDI 
235•3 00786.9 PDI 
236 080450 G0408 
237 080451- H 408

a,

Spur Codes Distance 
km 

sa .642 
6 .655 

.. . 91. 27 
92.T74

Observed Ft 
nxjt ers 

951.29428 
930.61452 
071.31339 
044.45352

PAGE 5 HOZ L25411 
3.0 MM 1Sf.ORDERICLASS I

No rrm I Ortho Ht nuns 
met ers 

951.30709 2 
939.62913 2 
971.32821 2 
044.48862 2

LatItude DO MM 38 

38 35 19 
36 35 40 
36 35 31 
30 35 10

t F

- t. ,,

F ) a'

4 j

-'-a -1' 
'-'F

, I

'F 

F.,, F,�

1'''-

'F 
.4 -

rK>

-- V

Longitude ODD UM 55 

116 02 54 
115 02 39 
110 01 53 
116 02 53 'I 

4.

IF
9'! j

r:•



RELEVELING RUN DATE. 10 MAY 93 TIME: 10.04 

YUCCA MOUNTAIN TEST SITE NV 
19928-3 LEVELING FROM 16 MI SE OF hEAThY VIA VARIOUS ROADS EAST OF 

US 05 TO 21 NJ 6E OF AMARGOSA VALLEY 
JMVIUSGS 25 NOV 1992 18 APR 1993 

Processing options used 

* " Refraction code 
*1 Position code 
"5" Rejection code 
I I Magnetic code 

Percent of Runnnings Currected 

100.0 Level Collimation 

100.0 Rod Calibration 

100.0 average excess 
0.0 detailed calibration (from 43* records) 

100.0 Tempereture 

0.0 predicted temperatures 
100.0 observed temperatures 

100.0 Astronomic 

0.0 Magnetic 

100.0 Refraction 

0.0 computed by REDUC4 
0.0 taken from 430 rocords (predicted temperatures) 

100.0 taken from 430 records (observed temperatures) 

Predicted temperatures are computed from the solar radiation model 

Normal orthometric heights have been computed based on normal gravity 
(USC & 08 Special Publication 240) 

Assumed thermal expansion values were used for some or all of the rods

PAGE 8 
HGZ L25411 
3.0 Mu IST-ORDERtCLAS8 I

II

.. 1

-. 4 

t� r.�

.1.

i °1

-;T1;



RELEVELING . RU.'DATE: 10 UAY 93 tTIME. 10'04 

YUCCA MOUNTAIN'TEST S1TE NV 
1992-93 LEVELING FROU 1f UI BE OF PEATTY VIA VARIOUS ROADS EAST OF 

US 05 TO 21 MI'SE-OF AUARGOSA VALLEY 

JUVIUSOS 25 NOV 1092 15 APR 1003

SPAGE, 1, ..  HOZ L25411 
3.0 LIM 18I.ORDERICLA8R I

USS PROJECT UV 1280. FIELD RECORDS ARE AVAILABLF FROAJ 

USOS.RUUC LAKEWOOD CO 80225.  
THE PRECOM4PUTED REFRACTION CORRECTIONS (OUT NO PROBE TI 

'WERE KEYED BY USGS.  

Standard deviation nf *I 1 km single run section 

Standard .devlition of i 1 km double run'section 

'SIctIons used to confuts standard deviatiOns 
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YUCCA M4OUNTAIN TEST SITE NV 

THE FOLLOWING CORRECTIONS WERE APPLIED TO THE OBSERVATIONS 

ORTHOUETRIC; ROD: LEVEL; TEUPERATURE; ABTRO; REFRACTION; UAGNETIC

LINES 

L25411 
L2610811, 
L2610W2.  
L2510813 
L2510814, 
L25100117

OIC AGENCY YR

12

11 
21 
21 
11 
11 
11

,THE FOLLOWING DATA 

ACRN DESIGNATION

080481 
080478 
060835 
080836 
060637 
080635 
080839 
080640 
080841 
080644 
030642 
060643 
080645 
080648 
880847 
080643 
080849 
080650 

806651 
880652 
080653 
080554 
080385 
080656 

880057 
080659 
080659

USGS USGS 

USGS 
Usas 
USGS

1993 196 
1084 
166 
1988 
1091

ARE FOR THE BASE 

AND STABILITY

IS 1 RESET 
A 409 
I JD 
1, TJS$ 
2 TJS 
3 TJS 
2, JD 
4 TJ3.  
5 TJ8 
71 TJ8, 
3' JD.." 
* TJ8" 

CRATER FLAT AZ UK 
6 TJ , 
9 TJS 
t0 TJs 
11 TJS 
12 TJ8 
13 TJS 
14 TJ8 
15 Tie 
Is TJ5 
1T TJS 
1 TJ8 
19 Ti5 
20 TJ8 
21 TJ8

LINE L25411 

HEIGHT. (m) 

810'. 75650 
iT92'.03270 

6820.43578 
i$35.79200 
,870.44855 

9004.03802 
9890.30080 

1902.72726 
9018.73026 

t9111.11551 
,938.40105 
1950 08992 
9073.83777 

'971. 41245 
9864'.88457 

*984'.48900 
'957.78355 
•980.99975 
9876.67218 

•990.81382 
1008.13830 
1023.20875 
1030.87187 
1057.78020 
1073.55120 
108.20472 
1102.88202

DIST 

0.00 
2.63 
1.33 
1.96 
2.96 
3.08 
4.70 
5.82 
6.07 

.3.70 
6.15 
9.22 

10.21 
11.28 
1:,. 74 
13.74 
14.08 
15.11 
16.22 
18.61 
17.32 
17.75 
13.26 
18.86 
19.39 
19.93 
20.54

SPUR 
LEVEL 

0 

1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 0 
0 
0 
0 
0 
0 
0 
0
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YUCCA MOUmT"AIN TEST SITE NV

ACRN DESIGNATION

0308680 
088055 
030552 
080663 
"0.80884 S 080668 
050888 
0G80567 
030865 
030670 

"080671 
130872 
830073 
"080674 
030875 
"080077 

830679 "08037 
080882 080651 

030883 
"0885 
0880889 

080690 
080691 
030892 "080694 
080890 
"08069 
080897 
080609 
080899 
080700 
080781 
080702 
030703 
080704 

"080705

AND 8IABILITY

22 TJ.  
23 TJ6 
24 TJI 
25 T15 
26 1i8 
27 T.8 
28 T18 
29 1J8 
30 T.8 
31 TJS 
32 TJS 
33 T18 
34 TJ8 
35 TJS 
36 Tie 
37, T18 
38 TJ5 
39 1J8 
40 T16 
1 18 14HN 
41"TJ8 
42 T18 
43 TTJ8 
44 TJ1 
MILE " 

48 JTJS 
4? TJ8 
48 TJ3 
49 Nie 
50 TJi 
51 TJ6 
52 TJ8 
53 TJS8 
84 TJ8 
55 Ti8 66 TJS• 

87 TJ8 
58 Tie 
so Tie 

60 T.1 
61 T18 
82 TJ8 
83 TJ5 
64 1Ti 
65 T18

HEIGHIT (n DIST 

1115 71615 21.16 
1145.13729 21.77 
1157.84180 22.32 
1177.54750 22.75 
1100.18893 23.29 
1199.28664 23.87 
1215.49128 24.13 
i232.80101 24.60 
1245.22045 25.07 
1269.43800 25.83 
1283.40893 25.95 
1295.35091 26.27 
1108.83230 26.86 
1337.00402 27.53 
1354.29479 27.93 
1382.57943 28.51 
1422.301867 29.00 
1480.65726 29.60 
1465.12112 30.18 
1480.38438 30.70 
1478.36361 31.26 
1480.30049 31.64 
1495.90497 32.41 
1504.43317 32.87 
1500.17218 33.28 
1440.90610 33.78 
1354.95825 34.39 
1300.09197 34 60 
1256.85761 35.20 
1240.08113 35 89 
1200.33841, 36.33 
1175.73489 Z6.68 
1154.16785 37.28 
1133.95996 37.77 
1110.02282 38.33 
1096.53178 38.79 
1077.44879 39.28 
1085.03211 39.75 
1044.23328 40.28 
1028.81104 40.74 
1015.86871 41.37 
1009.80957 41.52 
1004,51858 42.32 
1011.52252 42.54 
1018.61323 43.41 
1021.56809 43.91

SPUR 
LEVEL 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
*0 
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0 
0 
0 
0 
0

44

1

4 

-t 

4,;, 

'I 

'I 

,.. '

�, 1�1� lI



YUCCA MOUNTAIN TEST 

ACRN DERIGNATIOM 

880708 66 TJi 
680707 67 Tie 
080706 D 11 HN 
880709 B8 Tie 
080710 D 10 HN 
800711 68 TJi 
080712 D 9 HN 
680713 70 TJi 
680714 D I HN 
080715 D 7 HN 
680716 D 6 HN 
"080717 71 TJS 
080718 D 5 HN 
880720 73 TJ8 
G30110 P 333 
080111 R 333 
050719 72 TJS 
680721 D 4 HN 
080722 74 TJ8 
080723 D 3 HN 
080724 75 TJS 
080725 0 2 HN 
080726 78 T1S 
680727 0 1 HN 
830728 77 TJ8 
880729 DA HM 
030730 78 YJ$ 
080731 7T TJ8 
080732 24 A HN 
080733 8OTJ5 
080734 23'A HN 
080735 61 Tie 
080738 22'A'HN 
0OT37 82 TJi 
080738 211AIHN 
080730 83 Tie 
080740 20 A HN 
080741 84YTJ8 
G00742 19 A HN 
080743 85 TJS 
080744 16 A HN 
080745 86 TJ8 
080748 17 A HN 
080747 87 TJS.  
G80748 16 A HN 
080740 1 PDI

SITE MV 

AND S1ABILIIY

'4 '-.4,, 

U,'

V

(�N)

��4

(n >

4.

HEIGHT I-) DIST 
(9m) 

1030.12351 44.41 
1019.26589 45.71 
1018.70574 48.04 
1013.25037 40.81 
1016.674YI 47.71 
1017.25690 46.25 
1019.75137 41.86 
1020.67312 49.49 
1024.50237 50.04 
1025.45584 50.75 
1025.80351 51.66 
t030.19017 62.30 
1039.35854 53.12 
1037.44759 53.79 
1010.80952 55.31 
1040.44059 54.08 
1057.97105 55.10 
1034.19271 54.81 
1033.93481 55.20 
1035.18237 55.75 
1035.08199 58.32 
1035.77160 57.07 
1037.74299 57.82 
1044.53365 56.26 
1048.69225 568.85 
1053.53471 53.43 
1086.73023 60.33 
1099.00466 61.33 
1143.01902 62.57 
1173.59473 83.28 
1180.10424 14.03 
1161.28936 64.51 
1137.43706 65.01 
1106.31026 85.77 
1080.02815 e6.50 
1063.52067 67.45 
1052.46919 08.59 
1047.60351 89.24 
1045.46126 60.61 
1044.89034 70.38 
1046.37747 71.01 
1042.58847 71.45 
1044.84918 71.03 
1057.48710 72.64 
1059.53870 73.03 
1078.00005 73.73

8PUR LEVEL 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

I 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 0 
0
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YUCCA MOUNTAIN TEST SITE NV 

Each of the level linen listed below has bench marks comion to the bapo line L26411" 
end the ilrst comt.n mark Is considered equivalent to the elevation of the base line. 'I.  

Therefore the difference Is 0.00. Each subsequent comnon mark Is the difference 
lof the elevation from the first comnon mark. minusJ the equivalent difference 
on the base line. In millimeters. "I I I ,, 7 •7 

DESIGNAIION AND STABILITY D.II ? L2610811 L2510812 L2610613 L2510014 L2610011? 

S18 RESET 000 000 000 0.00 
I JD" .1.33 ,2.91 -0.33 -1.27 0.00 -'1.80 
I TJ 1.9 3.1 1.37 -0.3 0.10 -0.20 
2 TJS 2.08 , 8.89 3.T6 .0.58 1.as .0.08 
3 TJS 3 98 ,.44 .4 18 -1.88 1.77 -0.05 
2 JD ,4.78 'S.67 7.17 -1.35 0.60 0.21 
4 TJS 5.82 68.07 10.80 -1.22 0.94 "'-0.07 5 T ill .0 .97 , 8.80 ý11.80 -1 .0 4 0 .1g"1.5 ,I 

7'TJS 8.70 :9.08 11.77 '-0.56 1.37 -2.93 

3'JD 68.16 9.33 ,7.25 '0.10 2.61 ';2.50 
B:TJ8 :9.22 10.08 8.98 0.25 4.00 -4.01 
CRATER FLAT AZ UK 10.21 11.27 11.30 1.36 4.80 -.4.91 
&'TJS 11.26 10.12 11.18 1.22 2.51 -4.42 
OtTJs 12.74 12.02 14.65 1.48 1.06 '-4.31 
10 TJ8 13.74 13.09 15.31 3.47 3.40 *'3.77 
I1 TJ6 14.08 11.77 12.89 0.41 "1.61 ';3.83 
12 TJS 15.11 12.45 1i.03 1.97 3.30 "3.73 
13 TJS 16.22 12.46 18.90 2.37 2.10 .4.11 
14 TJS 16.81 12.97 13.45 ,2.10 1.73 .4.87 
15 TJ8 17.32 14.21 20.08 3.74 2.73 .4.20 
16 TJS 17.75 14.81 23.31 '4.52 3.50 .3.54 
1 TiJs 18,28 14.91 27.90 4.33 3.89 -4.13 
18 TJs 16.86 15.73 31.26 14.38 6.03 -3.80 
19 TJi 19.39 16.10 33.71 :4.41 5.01 ,A4.1 
20 TJi 19.03 15.01 33.45 14.7 4.64 -5.15 4 

21 TJ6 20.54 15.40 34.80 4.98 5.31 -0.13 
22 TJS 21.16 13.41 37.84 3.68 5.85 -7.11 
23 TJS 21.77 15.87 41.03 4.12 6.40 '46.511 
24 TJS * 22.32 18.42 41.74 4.03 7.01 .6.91 8 
25 TJS 22.75 18.14 48.21 8.25 0.95' -.7.05 • 
26,TJS 23.29 15.26 40.46 8.11 3.60 .. 6 .8 ,, 
27 TiJs 23.87 17.01 48.21 8.3? 10.065 '-.44 
2111TJ. 24.13 16.47, 48.53 6.30' 10.37 -9.48 
20 TJS 24.80 17.92 47.67, 4.52 11.05 -10.07 
30 TJ8 25.07 17.89, 47.94, 4.28 10.49 .10.0, 
31 TJS 25.63 19.52 81.22, 3.13' 11.47 -11'.76 
32 TJ8 25.95 20.76, 54.43 4.22' 12.36 ' -111.87 
33 TJS, 26.27- 20.90 54.32 4.01, 13.22 -13.02 
34,TJS 26.86 21.04 54.80 3'08 13.72' -16.01, 
35 TJS 27.53' 20.904 52.54' I.5 13.71' -17.10" 

e. . .. '• 

4 ' 4', 1.
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YUCCA MOUNTAIN TEST 1T1E NV

DE8IGNAIION AND S8ABILITY 

38 TJS 
37 TJS 
38 TJ8 
30 TJ8 
40 T1ll 
1 518 "H 
41 TJ8 
42 TJ8 
43 TJ6 
44 TJ8 
MILE 
45 Till 
46 Tis 

47 T.8 
46 TJ8 
AS TJ8 
50 TJ8 

52 TI8 
53 TJ5 
54 TJ8 
55 TJ6 
56 TJ0 
57 TJ8 
56 TJ.  
50 TJ8 
so TJ8 
81 TJS 
62 TJ5 
03 TJ8 
84 T78 
85,TJ8 
66 TJ6 
67 Till 
D 11 NH 
as,TIJ8 

0 10 HN 
89 TJ.  
o 9 HN 
70 TJ8 
D- & HN• 

D 7 HN 

71 TJS 
0 5 HH 
73 TJ8 
P 333

DII8 

27.03 
28.51 
29.00 
29.50 
30.18 
30.19 
31.28 
31.84 
32.41 
32.67 
33.28 
33.78 
34.39 
34.88 
35.29 
35.80 
36.33 
38.88 
37.28 
37.77 
38.33 
38.79 
39.26 
30.75 
40.26 
40.74 
41.37 
41.82 
42.32 
42.84 
43.41 
43.91 
A4.41 
45.71 
46.04 
48.61 
47.71 
48.25 
48.88 
40.49 
50.04 
50.75 
51.66 
82.30 
53.12 
53.79 
55.31

L2b10811 L2l108I2 L25106013 L2510814 L26109117

21.32 
21.14 
23.80 
24.35 
23.38 
22.43 
21.55 
21.85 
23.76 
24.31 
23.72 
22.79 
2!.27 
20.48 
20.40 
19.62 
19.77 
20.28 
20.28 
10.61 
19.08 
10.07 
16.89 
18.0,3 
17.23 
14.60 
14.84 
15.22 
14.48 
15.60 
18.83 
17.26 
17.06 
18.09 
15.63 
14.96 
15.73 
18.06 
18.74 
20.46 
21.21.  
20. 76 
23.37, 
25.01 
24.77 
24.29 
28.17

55.43 
57.01 
82.80 
68.20 
65.86 
60.73 
81.68 
81.78 
60.60 
60.76 
80.02 
56.75 
50."3 
44.66 
41.91 
41.865 
41.77 
43.98 
41.72 
41.15 
42.82 
41.87 
30.97 
37.67 
36.02 
36.18 
33.87 
38.80 
34.00 
31.74 
31.21 
30.99 
33.77 
33.07 
35.79 
30.69 
43.00 
45.00 
45680 
44.74, 
44.61 
48.00 
50.86 
80.90 
54.60 
54.45 
57.29

1.90 
0 30 
0.52 

-1.83 
-1.37 
°2.54 -3.13 

-2.32 
-2.07 
-1.06 
-1.65 
.1.57 
-. 14*I 
-1.44 

-1.66 
-1.93 

-1. 76 
-2.20 
.2. 43' 
-2.09 
-2.48 
-2.07 
.2.06 
-3.16 
.4.16 
-3.01 
-3.80 
-4.23 
-3.21 
-4.05 
-3.03 
.4.34 
.4.77 
.4.62 
-4.02 
-2.73 
-1. 98 
- 1.33 
0.32 

-0.20 
0.46 
0.24 
1.70 
3.06 
4.05

14.22 
14.98 
18.64 
15.84 
15.62 
14.34 
14.00 
12.98 
12.61 
12.35 
11.07 
10.74 
9.30 
7.65 
6.96 
7.96 
7.70 
7.24 
8.94 
6.23 
4.36 
4.75 
3.67 
3.25 
2.26 
0.71 

-0.09 
0.83 
0.19 
0.88 
1.00 
1.00 
1.10 
0.82 
0.43 

.0.13 
0.26 
0.83 
0.42 
0.99 
1.05 

-0.06 
0.76 
0.59 
2.75 
4.03 
4.10

.17.56 -17.39 
-16.70 
-17.94 
-19.06 
-20.62 
.21.82 
-22.02 

422.84 
-22.91 
.23.21 
*24.15 
-24.82 
-25.09 
-26.61 
-27.52 
-27.86 
-27.94 
.26.42 
-20.78 
-30.04 
-31.56 
-32.93 
-33.71 
-34.77 
-36.51 
-37.86 
-37.40 
.37.10 
.38.78 
.35.32 
-35.31 
-34.71 
.37.07 
.37.83 
-30.10 
-37.71 
.38.02 
-36.40 
-38.07 
-35.99 
-35.56 
-35.g0 
-35.28 
-33.04 
-31.74 
-30.72

,I I

t

I.

-. f.



a 
a 

ft 
-A 

e 
a 

ft 
-A 

0, 

a 
a 

ft 
�8 

ft 
e 
a 
C 
ft 
-l 

e 
a 

C 
ft 
-a

in 

a

CCo aft* 14, "ft :,,,~,,,, 0 liVv1! . .,lt pPFfc ww 10ww1 w wem 

* . . . . .".., .. . P: ::;:: .! n . .~* * 

IVw 05-0 -eta Mov WO Cm0: .ep.-pOnofwmmmaaeam ea--c w a a on" a ft 

.- 0 N- ft vtf t t ftv ft wt t :0 -W 

* -ftftft" -- -- - - - - ---- ---

ftw-w -ep eftw 00.-"C mf ,- mz: ai e ,i 
amr. .me w .- aap re tfC~-. C! a, -! 6!1 

wee "e do wee a P. p. P4 1. P. p. pý OZ m m a M e0 -V-ew 

iol loin e -af f tw . tw ar e mama 

-wa -wa in in wP. ftý wo me. o . e n , -w -v o m CI - ,mi ,a em ewm 
on to in p. in on ft2 e .0C00 fta10. wf C w NN a w.m emf e m ftc, ft f

Z 

*&h 2 z z 
p.XX -Z 

-. ~S coo 
ft 

-fwI 
. lid 

aeaI.aa'.aI a a": -

C

I~

-C

'C



YUCCA MOUNTAIN TEST SITE NV 

DESIGNATION AND SIASILITY D1ST 

a PDI 89.31 
o 406 90.72 
H 408 92.32

LZSIO8II L2bI08IZ

• ° *3 J

L2610813 L2510814 

13.44 2.13 
13.82 3.93 
13.06 3.68

F 

*4 

'4 

F 

4 

I

L2610011I 
.51.95 
-52.32 
-50.13
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L L2510813

YUCCA MOUNTAIN TEST SITE NV 

Each of the level lineg listed below hen bench marks comovn to be** line 1.25411 

and the first common mark in given a closure of 0.0 millimeters. Each of the remaining 

common marks has an allowable closure computed on the total section distance 

and the standard errors of the lines. The closure Is based on the difference 

from the lest common :rark on the same spur level, minus the difference on 

the base line. and Is In millimetars.  

L21081 i.•-1.25411 V L2106V .1.26411 

BASfLINE lot ttCl,ý ALLOW TO? SEC[ ' ALLOW 

DESIGNATION AND STABILITY DIST; SL DIST. CLOS CLO 6L DIT,', CLOS, CLOS 

8 18 RESET 0. 0 00 0 00 0.0 0.0 0.00 0.0 0.0 

So 1.33 2.70 2.9 5.5 2:70 .0.3 5.5 

1 TJ, 1.98 1.28 0.2 3.8 1.26 1.7 3.8 

1TJs 2.96 2.08 3.5 4.8 2.09 2.4 4.9 

2 TJe 3.96 1.39 0.0 4.7 2.01 0.7 4.6 

a TJ 4.78 1.63 .o0. 4.3 1.82 2.7 4.3 

2 TJO 85.22 2.12 0.3 4.9 2.12 3.4 4.8 

STlie 6.97 2.31 -0.2 8.1 2.3 .1.0 8.1 

OTJSi 68.70 1 3.46 2.3 8.3 1 a.44 2.2 6.2 

3 JD '6.15 2.38 2.8 5.2 2.38 -2.3 5.2 

3 TJO 9.22 2.17 0.7 5.0 2.17 -0.3 5.0 

CRATER FLAT AZ UK 10.21 2.00 1.2 4.1 2.05 4.3 4.9 

* TJ8 11.28 2.14 .1.2 4.9 2.12 -0.1 4.9 

3 TJie 12.74 2.03 1.3 5.7 2.93 3.6 5.3 

10 TJS 13.74 1 2.01 1.1 4.3 1 2.00 1.2 4.7, 

11 TJ8 14.06 2.68 -0.2 5.5 2.71 -2.1 5.6 

12 TJS 15.11 2.09 0.7 4.8 2.18 2:4 4.3 

13 TJi 18.22 2.20 0.0 5.0, 2.28 1.3 5.1 

14 TJ6 16.81 1.19 0.5 3.7 1.21 -1.3 3.7 

15 Ti8 17.32 1.03 1.2 3.4 1.08 1.6- 3.5 

IS TJi 17.75 0.98 0.4 3.4 0.69 3.300 3.2 

171TJ8 18.28 1.14 0.3 3.8 1.10 4.684; 3.6 

is lie 18.68 1.18 0.8 3.7 1.24 3.4 3.8 

19 lie 19.39 1.18 0.4 3.7 1.20 2.5 3.8 

20 TJS * 19.93 1.08 -1.1 3.5 1.11 -0.3 3.0 

21TJ8 20.54 1.24 0.4 3.7 1.27 1.1 3.8 

22 TJie 21.18 1.27 -2.0 3.8 1.27 3.0 3.9 

23 TJ6 21.77 1.26 2.8 1.6 1.26 3.4 * 3.3 

24 TJ6 22.32 1.11 -0.2 3.8 1.48 0.7 4.3 

25 TJS 22.75 0.06 0.7 3.4 1.05 4.506 3.7 

28 TJS 23.29 1.09 -0.9 3.5 1.10 0.2 3.5 

27 TJi 23.67 0.71 1.7 2.0 0.78 -1.3 3.0 

28 TJ6 24.13 0.03 -0.5 3.2 1.01 1:3 3.5 

29 TJ6 24.60 0.98 1.4 3.3 0.98 '1.1 3.3 

30 TJ8 25.07 0.96 0.0 3.3 0.6 0.3 3.3 

31, TJe, 25.63 1.14 1.8 3.8 1.15 3.3 3.8 

32 TJ8 .... " : 25.95 0.85 1.2 2.7 0.74 3.2*0 3.0 

>, 'Li '

TOT 
DI PST 
0.00 
2.66 
1.27 
2.02 
1.36 
1.64 
2.09 
2.33 
3 .42 
2.35 
2.14 
2.00 
2.11 
2.36 

2.64 
2.08 
2.25 
1.22 
1.10 
0.05 
1.04 
1.13 
1.06 
1.05 
1.23 
1.24 
1.2? 
1.11 
0.31 
1.03 
0.75 
0.97 
1.03 
0"93 
1.14 
0.64

SECT CLOS 

0.6 
-1.3 

0.6 
0.0 

-1.3 
0.5 
0.1 
0.2 "0.5 
1.1 
,0.1 
°1.6 

-0.8 
0.2 

.2.0 
-1.0 

A1.8 
0.4 

-0.3 
1.6 
0.8 

-0.1 
0.0 
0.0 
0.4 
0.1 

-1.3 
0.5 
0.8 
1.4 

40.1 
.0.3 
-0.7 
-1.6 
-0.2 
-0.5 
0.4

.-L25411 
ALLOW 
CLOS 

0.0 

3.6 
2.5 
3.1 
3.1 
2.8 
3.2 
1.4 
4.1 
3.4 
3.2 
3.1 
3.2 
3.8 
3.1 
3.6 
3.2 
3.3 
2.4 
2.3 
2.1 
2.2 
2.3 
2.3 
2.3 
2.4 
2.4 
2.5 
2.3 
2.1 

*° 2.3 
1.0 
2.2 
2.2 
2.2 
2.3 
1.8

(,

8L



YUCCA MOUNTAIN TE8T SITE NV

BASEL I NE 
DESIGNATION AND STABILITY 

33 Ti8 
34 TJ8 
35 TJi 
36 Tie8 
37 TJS 
38 TJ8 
39 TJ5 
40 TJ8 
I 816 HN 
41 TJS 
42 TJ1.  
43 Ti8 
44 TJ8 
MILE 
45 TJ.  
4A T18 
47 TJ8 
48 T.8 
49 TJ8 
50 TJ8 
51 TJ8 
52 TJ8 
53 Tie 
54 TJS 
55 TJ8 
568 TJ 
57 TJO 
58 TJ8 
B9 TJ8 
801TJ.  
$1 T1e 
52-TJ8 
63 Ti8 
84 TJ1 
865 TJ8 
a8 T18 
67 TJ8e 
D 11 H1 
88 T18 
0 10 HN 
69 TJ5 
aO HN 
70 TJe 
0 8 HN

DI8T SL 

26.27 
26.88 
27.53 
2?.93 
28.51 
29.00 
29.50 
30.18 
30.79 
31.26 
31.84 
32.41 
32.67 
33.28 
33.78 
34.39 
34.58 
35.29 
35.80 
36.33 
36.86 
37.28 
37.77 
38.33 
38.79 
39.28 
39.75 
40.28 
40.74 
41.37 
41.82 
42.32 
42.84 
43.41 
43.91 
44.41 
45.71 
46.04 
48.81 
47.71 
48.25 
48.88 
49.49 
50.04

L281091I 
TOT SECT 
0I8T CLOS 

0.08 0. 1 
1.23 0.1 
1.38 :-0.1 
0.80 0.4 
1.17? -0.2 
0.97 2.8 
1.08 0.6 
1.30 -1.0 
1.25 -1.0 
0.95 -0.9 
1. 18 0.1 
1.16 2.1 
0.93 0.0 
0.77 -0.6 
1.01 *0.9 
1.20 -0.5 
0.94 -1.8 
0.88 -0.1 
0.80 -0.8 
1.30 0.1 
1. 14 0.5 
0.96 0.0 
0.99 -0.4 
1.13 -0.7 
0.94 0.0 
1.00 -0.2 
0.93 -0.9 
1.05 -0.8 
0.98 -2.5 
1.27 0.2 
0.91 0.4 
1.03 -0.8 
1.08 1.1 
1.17 1.0 
1.02 0.6 
1.02 -0.2 
2.63 -1.0 
0.74 -0.s 
1.81 -0.7 
1.84 0.8 
1. 12 0.3 
1.26 2.7 
1.28 1.7 
1.15 0.1

.425411 
ALLOW 
CLOS 

2.8 
3.3 
4.0 
3.0 
3.8 
3.3 
3.6 
3.8 
3.7 
3 3 
3.6 
3.8 
3.2 
2.9 
3.4 
3.8 
3.3 
3.2 
3.0 
3.8 
3.7 
3.4 
3.4 
3.6 
3.3 
3.4 
3.2 
3.5 
3.3 
3.8 
3.2 
3.4 
3.5 
3.7 
3.4 
3.4 
0.5 
3.0 
"4.3 
4.8 
3.8 
3.8 
3.8 
3.8

SL

L: 
TOT 
DIST 

0.82 
1.20 
1.41 
0.82 
1.20 
0.98 
0.91 
1.84 
1.34 
0 95 
1.17 
1.18 
0.97 
0.78 
1.02 
1.35 
0.96 
0.87 
0.80 
1.29 
1.12 
0.88 
1.03 
1.14 
0.08 
1.09 
0.97 
1.0? 
0.98 
1.28 
0.03 
1.01 
1.08 
1.14 
1.06 
1.07 
2.64 
0.77 
1.83 
1.30 
1.11 
1.25 
1.32 
1.16

2510512 -. 25411 
SECT ALLOW 
CLO8 CLO8

-0.1 
0.2 

-2.0 
2.3 
1.8 
8.50" 
3.1"" 

-0.5 
-5.0"* 

1.0 
0.1 

-1.0 
.0.1 

0.2 
-4.2"* 
-8.0"" 
-6.1" 
-2.8 
-0.3 

0.1 
2.2 

-2.2 
-0.8 

1.7 
-1.0 
-1.9 
-2.3 
-0.7 
-0.8 
-2.3 
2.9 

-2.7 
-2.4 
-0.5 
-0.2 

2.8 
0.2 
1.8 
3.9 
3.3 
2.0 
0.8 

-1.1 
-0.1

5L

3.2 
3.7 
4.0 
3.1 
3.7 
3.3 
8.1 
3.8 
3.0 
3.3 
3.6 
3.6 
3.3 
2.9 
3.4 
4.0 
3.3 
3.1 
3.0 
3.8 
3.8 
3.2 
3.5 
3.8 
3.3 
3.8 
3.3 
3.5 
3.3 
3.8 
3.3 
3.4 
3.5 

8.6 
3.5 
3.8 
8.5 
3.1 
4.4 
4.7 
3.8 
3., 
3.8 
3.7

TOT 
01ST 

0.6 
1.1 
1.3 
0.7 
1.1 
0.8 
0.9 
1.2 
1.2 
0.9 
1.1 
1.1 
0.9 
0.7 
1.0 
1.2 
0.8 
0.8 
0.7 
1.2 
1.0 
0.8 
1.0 
1.1 
0.9 
0.9 
0.9 
1.0 
1.0 
1.2 
0.9 
0.9 
1.0 
1.0 
1.0 
1.0 
2.5 
0.7 
2.1 
1.8 
1.0 
1.2 
1.2 
1.1

L2610813 SECT 
CLO3 

*8 -0.2 
17 -0.9 
|7 -1.2 
r8 0.1 
8 -1.5 
14 0.1 
a -2.2** 
O 0.3 
4 -1.2 
8 -0.8 
a 1.0 
4 0.3 
2 0.1 
7 0.3 
1 0.1 
8 0.4 
2 .0.3 
7 0.3 
7 -0.5 
6 -0.2 
* 0.4 
4 -0.2 
1 -0.5 
2 *0.1 
3 0.3 
8 -0.4 
2 -0.5 
2 0.0 
1 -1.1 
5 -1.0 
0 0.2 
9 0.1 
4 -0.4 
7 1.0 
0 -0.8 
5 0.1 
a -0.4 
a -0.4 
2 -0.1 
2 0.8 
o 1.3 
7 0.8 
8 0.8 
7 1.6

SL

L2641 I ALLOW 
CLOS 

1.8 
2.4 
2.6 
2.0 
2.4 
2.1 
2.1 
2.5 
2.4 
2.2 
2.4 
2.3 
2.1 
1.0 
2.2 
2.5 
2.1 
2.1 
1.9 
2.5 
2.3 
2.0 
2.2 
2.3 
2.1 
2.2 
2.1 
2.2 
2.2 
2.5 
2.1 
2.2 
2.2 
2.3 
2.2 
2.3 
3.5 
2.0 
3.2 
3.0 
2.3 
2.6 
2.5 
2.4

all

* I. -4 
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YUCCA MOUNTAIN TEST SITE NV

DESINATION 

o 7 HH 
D a1 Hm 
71 TJS 
0 6 "N 
73 TJi 
P 333 
R 33 
72 TJi 
D 4 HN 
74 TJ8 
D 3 HN 
75 TJ8, 
D 2 HN 
TO Tie 
D 1 HN 
77 TJi 
DA HN 
78 TJ8 
7i TJi 
24 A HN 
60 TJ8 
23 A HN 
81 TJN 
22 A HN 
62 TJS 
21 A HN 
63 TJ8 
20 A HN 
84 TJ8 
19 A HN 
s8 TJi 
1t A HN 
10 TJ8 
17 A HN.  
8T TJ8 
,16 A HN 
I POI 
2 PDI 
3 PDI 
15 A HN 

,14 A HN 
13,A HN 
12,A HN 

I11 A HN

BASELINE 
AND STABILITY D18T SL

50.75 
51.08 
52.30 
53.12 
53.73 
55.31 
54.06 
55.10 
54.61 
55.20 
55.75 
58.32 
57.07 
67.82 
58.28 
58.35 
58.43 
60.38 
81.39 
62.57 
63.26 
84.03 
64.51 
65.01 
65.77 
88.50 
67.45 
66.59 
89.24 

63.81 
70.38 
71.01 
71.45 
71.03 
172.84 
73.03 

"73:73 
74.55 
75.53 
76.10 
76.09 
77.80 
78.94 
80.21

1 I 
1

L2610811 -L25411 TOT SECT ALLOW 
DIST CLOS CLOS

1.47 1.4 
1.32 
1.61 
1.35 
3.06 
2.50 
2.00 
1.69 
1.21 
1.14 
1.09 
1.49 
1.16 
1.30 
1.21 
1.13 
1.81 
2.04 
2.30 
1.44 
1.41 
0.93 
1.04 
1.55 
1.47 
1.90 
2.23 
1.37 
0.78 
1.57 
1.20 
0.91 
1.02 
1.48 
0.83

-0.5 2.8 
1.6 

-0.2 
-0.5 

1.0 
-2.3 

0.4 
4.4 

-1.0 1.0 
1., 
0.2 
2.7 
2.4 
2.0 
2.0 

-0., 
0.2 

.3. 1 
-3.5 -3.0 

1.3 
.2.0 
.2.3 
.1.6 
-6. 7* 

2.6 
-3. 0*° .1.1 
.1.4 
-2.6 

0.5 
-2.1 
-3.0

4. 1 4.8 3.9 
4.4 
3.0 
5.0 
5.3 4.7 
4.4 
3.7 
3.6 
3.4 
4.1 
3.7 
3..  
3.7 
3.7 
4.8 
4.1 
5.2 
4.0 
4.1 
3.4 
3.5 4.2 
4.1 
4.6 
5.1 4.0 
2.9 
4.2 3.8 
3.2 
3.4 
4.1 
3.1

8L 

I 
I 
I

L2510612 -.L25411 TOT SECT ALLOW 
DI1T CLOS CLOS

1 .93 
1 37 
1.69 
1.39 
3.09 
2.62 
2.04 1 .73 
1.21 
1.13 

1.50 
1.14 
1.32 
1.24 
1.24 
1.34 
2.10 
2.37 
1.45 
1.53 
0.36 
1.05 
1.53 
1.51 
1 .*3 
2.23 
1.36 
0.80 
I.57 
1.34 
0.36 
1.05 
2.26 
0.87

3.4 2.6 
0.3 
4.0 

.0.4 
2.8 

-3.4 
-1.4 

4.4 
0.7 
1.4 
2.0 

-3.4 
3.3 
3.4 
1.7 
2.0 
1.a 
5.3.* 

.0.7 
1.9 

.1.0 
-0.3 
-1.5 
-4.0 
-2.0 
-2.6 
-1.0 

1.5 
-2.1 
0.5 

-1.0 
-0.4 

2.6 
-2.3 
-2.4

4. 1 4.7 
4.0 
4.4 
4.0 
5.0 
5.8 
4.6 
4.5 
3.7 
3.7 
3.8 
4.1 
3.6 3.0 
3.6 
a.8 
4.7 
4.9 
5.2 
4.1 
4.2 
3.3 

3.5 4.3 
4.2 
4.6 
8.1 
4.0 
2.1 
4.2 
3.3 
3.4 
8.5 
5.5 
3.2

SL 

I 
I 
I

L2010613 TOT SECT 
DIST CLOS

1.43 1.82 
1.23 
1.64 
1.33 
2.98 
2.44 
I B 9 
1.65 
1.13 
1.14 
1.01 
1.43 
1.11 
1.28 
1.21 
1.16 
1.02 
2.03 
2.35 
1.43 
1.40 
0.96 
1.01 
1.53 
1.49 
1.80 
2.28 
1.311 
0.75 
1.57 
1.20 
0.93 
0.36 
1.44 
0.74 
1.41 
1.86 
1.98 
1.16 
1.74 
1.72 
2.31 
2.85

-0.5 0.7 
-0.2 
1.5 
1.4 
1.0 

.0.6 
-4.5" 
3.30 

-0.1 
1.2 
2.6° 
1.8 
2.5* 
2.4 
1.7 
2.4" 
1.6 
0.4 

-0.7 
.1.9 
-1.6 
-0.5 
0.2 

-1.4 
-0.1 
-2.2 

1.0 
-2.2, 0.2 
0.0 

-0.$ 
0.3 

.0.3 
-1.2 

2.2 
-1.1 

2.8 
1.0 

*0.6 
"0.1 

0.7 
-0.6

.4 

.5 
I,

SL

I I 
I

.L25411 ALLOW 
CLOS 

2.6 
3.0 
2.5 
2.6 
2.6 
3.6 
3.4 
3 3.1 

"* 2.8 
2.4 
2.3 

" 2.3 
2.7 

• 2.3 
2.5 
2.4 

* 2.4 
3.0 
3.1 
3.4 
2.8 
2.7 
2.2 
2.2 
2.7 
2.7 
3.0 
3.3 
2.5 

" " 1.9 
2.6 
2.5 
2.1 
2.2 
2.8 
.1.9 
2.6 
2.4 

",3.1 
,2.4 
2.3 
2.3 
3.3 
3.5

cm

g.  

�i 
*1 

7cm
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YUCCA MOUNTAIN TEST SITE NV

BASELINE 
DESIGNATION AND STABILITY 

4 PDI 
10 A Hi 
9 A HN 
& A HN 
7 A HN 
a PDI 
a PDt 
7 Pot 
8 PDI 
9 P01 

S40oa 
H 405

DIST SL 

80.94 
81.69 
82.38 
53.28 
54.30 
55.15 
16.28 
57.23 
58 .10 
19.31, 
80.72 
92.32* 

:4:35

LZh1011 -.L25411 
TOT SECT ALLOW 
DIST CLOS CLOS AL

L2610812 
TOT SECT 
018T CLOS

*LZI411 
ALLOW 
CLOS

L2510613 -.L25411 
TOT SECT ALLOW 

8L DIST CLOS CLOS

1.47 
1.51 
1.40 

2.03 
1.70 
2.22 
1. 93 
1.75 
2.42 
2.83 
3.20,

0.4 
-0.7 
1.15 

-1.1 
-2.2 
-0.1 
*0.9 

0.7 
-1.5 

0 2 
0.4 

-0.8

2.7 
2.7 
2.8 
2.8 
3.1 
2.9 
3.3 
3.1 
2.0 
3.4 
3.7 
3.0

SL

1.  

.1 

'Il 

I

4
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YUCCA MOUNTAIN TEST 81TE NV

DESINATION
BASELINE 

AND STABILITY DIST SL

j 18' RESET 
I 'JD 
I Tis2 
2 TJ8 
3 TJS 
2 Jo 
4, TJi 
59 TJ8., 
7•TJ8 

6 TJS.  
CRATER FLAT AZ UK 
* TJ8 

10 TJS 
11 1.J8 
12 TJ8 
,13 1TJ5 
,14 TJ8 

IS TJS 
17 TJS 
16 TJ8 

20 TJS 
21 1.J5 
22 TJ28 
23 TJ85 
24 7TJ6 
25 TJS 
26 TJD 
27 T7825 

28 TJ28 
29 TJS 
301TJS' 

32 7TJ6 
Nis 

-A - .. :

0.00 
,1.33 
-1.96 
2 08 
3.08 
4.76 
5.82 

6.70 
1.,15 
9.22 

10.21 
11.28 
12.74 
13.74 
14.06 
15.11 
16.22 
10.81 
17.32 
17.75 
10.26 
10.88 
10.30 
19.93 
20.84 
21.16 
21.77 
22.32 
22.75 
23.29 
23.67 
24.13 
24.60 
25.07 
25.63 
25.95

1 

1

L2510814 .L25411 

TOT SECT ALLOW 
01ST CLOS CLO0

0.00 2.07 
1.26 
2.02 
1.96 

2.12 
2.30 
3.43 
2.31 
2.13 
2.00 
2.10 
2.02 
2.00 
2.85 
2.13 
2.22 
1.21 
1.12 
0.97 
1.14 
1.16 
1.10 
1.13 
1 22 
1.32 
1.29 
11.11 
0.03 
1.08 
0.74 
0.09 
0.06 
0.94 
1.13 
0.73

0.0 0.0 
0.1 

'0.6 
.0.1 
-1.2 
"0.3 
.0.1 

0.5 
1'.7 
1.4 
0.5 

-2.0 
-0.9 

1.7 
-0.1 

1.8 
-1.2 
.0.4 

1.0 
0.8 

-0.4 
-1.1 
-0.0 
*0.4 
-1.3 
-0.3 

0.8 
"1.5 
2.0 

.0.4 
1.0 

-0.3 
0.7 

-0.6 
1 0 
1.4

0.0 3.0 
2.5 
3.1 
3.1 
2.6 
3.2 
3.3 
4:1 
3.4 
3.2 
3.1 
3.2 
3.' 
3.1 
3.6 
3.2 
3.3 
2.4 
2.3 
2.2 
2.3 
2.4 
2.4 
2.3 
2.4 
2-5 
2.5 
2.3 
2.1 
2.3 
1.9 
2..2 
2.2 
2.1 
2.3 
1.0

SL

L2hl09ll7 -.L25411 

TOT SECT ALLOW 
DIST CLos CLO0

0.00 2.67 
1.26 
2.05 
1.94 
1.60 
2.08 
2.20 
3.41 
2.35 
2.13 
1.30 
2.10 

"2.90 
1.33 
2.63 
2.07 
2.17 
1.16 

A1.01 
0.87 
1.06 
1.13 
1.05 
1.04 
1.21 
1.24 
1.24 
1.10 
0.86 
1.01 
0.73 
0.92 
0.03 
0.93 
1.13 
0.80

0.0 -1.6 
1.4 
0.1 
0.0 
0.3 
-0.3 
i1.4 

-1.4 
-0.9 
0.5 
0.1 
0.5 
0.5 

".0.1 
"o0.6 
;0.8A 
"0.5 
0.7 

-0.0 0.3 
0.3 

.1.0 
-1.0 
;1.0 0.8 
-0.4 
-0.1 
-1.6 
"0.2 
-1.0 

-0.8 
.0.0 
.0.1 

I,

0.0 3.8 
2.5 
3.1 
3.1 
2.8 
3.2 
3.3 
4.1 
3.4 
3.2 
3.1 

3.7 
3.1' 

3;6 3.2 
3.2 
2.4 
2.2 
2.1 
2.3 
2.3 
2.3 
2.2 
2.4 
2.4 
2.4 
2.3 
2.0 
2.3 
1.9 
2.1 
2.1 
2.1 
2 3 
1.8

8L

I 

I

TOT SECT ALLOW DIST CLOS CLO0
SL

II� 

I
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I.
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YUCCA MOUNTAIN TEST SITE NV

DESIGNATION 

33 TJS 
34 TJ8 
35 TJS 
38 TJ8 
37 TUS 
38 UJS 
30 1JB 
40 TJ8 
1 B18 HN 
41 U8 
42 US8 
43 TJ1 
44 UJS 
MILE 
45 TJS 
40 TUS 
47 SJB 
48 1J8 
40 TJS 
50 TJS 
all1TU 
52 TUS 
53 Tis 
54 UJS 
55 US8 
56 U.S 
57 TUS 
58 TJS 
50 Til 
6o TJI 
1.16 

82 TJS 
63 1.16 
64 1US6 
66 TJ1 
001TJ8 
67UTS 
D 11 HN 
68 TU8 
D 10-HN 
80 1J8 
D0 9 HN 
70 TUS 
D O'HHN

BASELINE 
AND STABILITY DIST SL 

28.27 
26.88 
27.53 
27.93 
28.51 
29.00 
29.50 
30.16 
30.79 
31 26 
31.84 
32.41 
32.87 
33.26 
33.76 
34.30 
34.86 
35.20 
35.60 
38.33 
36.66 
37.26 
37.77 
36.33 
38.70 
39.28 
39.75 
40.26 
40.71 
41.37 
41.82 
42 32 
42.64 
43.41 
43.91 
44.41 
45.71 
48.04 
48.81 
47.71 
48.25 
48.86 
40.49 
50.04

L2 
TOT 
DIST 

0.66 
1.18 
1.36 
0.01 
1.15 
0.94 
0.83 
1.30 
1.25 
0.94 
1.,16 
1.14 
0.92 
0.70 
0.08 
1.25 
0.93 
0.04 
0.76 
1.32 
1.14 
0.05 
0.99 
1.12 
0.92 
1.02 
0.93 
1.03 
0.98 
1.28 
0.00 
1.00 
1.03 
1.18 
1.04 
1.00 
2.70 
0.66 
1.58 
1.83 
I.08 
1.22 
1.27 
1.14

510011 .L2b411 SECT ALLOW 
CLOG CLOG

0.4 0.5 
0.0 
0.5 
0.8 
0.0 
0.0 

-0.2 
.1.3 
-0.3 
-1.0 
-0.4, 
-0.3 
-0.4 
-1.2 
.1.4 
-1.7 

1.3 
-1.0 
-0.3 
-0.5 
-1.3 
-0.7 
-0.9 

0.4 
-0.9 
-0.6 
-1.0 
.1.6 
-0.c 
0.8 

-0.3 
0.7 
0.1 
0.0 
0.1 

-0.5 
-0.2 
.0.8 

0.4 
0.3 

-0.1 
0.8 
0.1

1.6 2.4 
2.6 
2.0 
2.4 
2.1 
2.1 
2.5 
2.5 
2.1 
2.4 
2.3 
2.1 
1.9 
2.2 
2.5 
2.1 
2.0 
1.9 
2.5 
2.3 
2.1 
2.2 
2.3 
2.1 
2.2 
2.1 
2.2 
2.2 
2.5 
2. 1 
2.2 
2.2 
2.4 
2.2 
2.2 
3.6 
1.8 
2.7 
3.0 
2.3 
2.4 
2.5 
2.3

St.

L25109117 .L2b4ll TOT SECT ALLOW 
DIST CLOS CLOS

0.65 1.17 
1.35 
0.79 
1.18 
0.00 
0.91 
1.26 1.24 
0.04 
1.15 
1.14 
0.92 
0.77 
0.00 
1.26 
0.03 
0.82 
0.77 
1.20 
1.10 
0.84 
1.00 
1.12 
0.91 
0.99 
o.9a 
1.04 
0.95 
1.24 
0.00 
0.99 
1.02 
1.12' 
0.98 
0.09 
2.61 
0.67 
1.55 
1.79 
1.07 
1.21 
1.25 
1.00

-2.0 
-2.1 
-0.6 

0.2 

0.8 -1.2 
-1.1 
-1.5 
-1.2 
-0.2 

.0.8 
-0.1 
-0.3 
-0.9 

-0.6 
-0.5 

-1.3 
-0.8 

*0.9 

-0.2 
-0.3 
-0.5 

01.3 
-1.2 
.0.8 

21.3 
-0.6 
-1.1 
.1.7 

0.2 
0.3 
0.3 
0.3 
1.4 
0.0 
*0.8 

.2.4 
-.0.  
-1.3 

1.4 
1.1 
0.2 
0.3 
0.1

SL
TOT SECT ALLOW DIST CLOS CLOS

1.3 2.4 
2.6 
2.0 
2.4 
2.2 
2.1 
2.6 
2.4 
2 1 
2.4 
2.3 
2.1 
1.9 
2.2 
2.5 
2.1 
2.0 
1.9 
2.6 
2.3 
2.0 
2.2 
2.3 
2.1 
2.2 
2.1 
2.2 
2.1 
2.4 
2.1 
2:2 
2.2 
2.3 
2.2 
2.2 
3.6 
1.  
2.7 
2.0 
2.3 
2.4 
2.5 
2.3

8L
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1992-93 Yucca Mountain Levelirx 
Progress Report

1* 

� .4...

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

-- 11/25/92 
Accompl ishments: 
-> Provided training for the rodmen and recorder.  
-) Ran a check line from HM S 16 RESET 1978 (NGS) to EA A 409 

1983 (NGS) (distance rim = 2.63 kan). The difference of 
elevation checked to within a millimeter of the published 
NAVD 88 elevation difference between the two marks.  

Problems: 
-> None.

1- 1/27/92 
Accomplishments: 
-) Leveled: 

- M S 16 RESET to EM 1 JD 
-> HM I JD to HA 1 TJS 
- M 1UTJS to M 2 TJS 
- 2 UTJS to EM 3 TJS 

Problems: 
-> None.

1.34 km 
0.64 km 
1.03 kn 
0.98 km

WEEKLY SU4MAAY

Disiance leveled 
(this week) 

6.62 km

Distance leveled 
(cumulative)

% Complete 
(200 Im total)

6.62 km

-C.. t•

k



L-1992-93 Yucca Mountain Levelin• .. .  
Progress Report"IC 

Dates: 11/30/92 to 12/04/92 (Week #02)

-- 11/30/92 
Acccomlishments: 
-> Leveled: 

-> EM 
-> EM 
-> EM 

Problems: 
-> None.  

12/01/92 
Accompl islhments: 
-) Leveled: 

-> HM 
-E I4 
-E HM 
-> HM 

Problems: 
-> None.

I I

2 TJS 
1 TJS 
1 JD

3 
2 
4 
5

TJS 
JD 
TJS 
TJS

to M 1 TJS 
to EM 1 JD 

to HM S 16 RESET 

to HM 2 JD 
to EM 4 TJS 

to M 5 TJS 
to EM3JD

-- 12/02/92 
Accomplishments: 
-> Leveled: 

->E 4 TS to EM 2 JD 
->M 2 JD to IN 3 US 
-> 3 TJS to EM 2 TJS 

-) Replaced a bent rod brace top.  
-> Replaced a brake pad on a rod brace.  
-> Plumbed the rod level bubble on the .'B" 
Problems: 
-> None.

1.06 km 
0.81 km 
1.01 km 

rod (.(N 183161)

- 12/03/92 
-Accomplislhments: 
-> Leveled: 

-> HE 3 JD to 
-E 6 TJS to 
->EM! CRATER FL 

Problems: 
-> None.

EM 6 TJS 
EA CoATER FLA 

k. to E 8 TJS

-- 12/04/92 
Accomplishments: 
-> Leveled: 

-> HM CRATER F!A to HM 6 TJS 
-E 6 TJS to EM 3 JD 
->M 3 JD to EM 5 TJS 
-> 5 TJS to H 4 TJS

1.08 km 
1.00 km 
1.07 km

0.99 km 
1.09 km 
1.19 km 
1.15 km

Problems: 
-> Forced to stop leveling at about 1:30 PA due to wind, rain, 

and snow.

1.03 
0.65 
1.36

0.85 
1.*06 

1.17 
1.22

km 
km 
km 

km 
km 
kM 
km

-*5 .  

a.

0SJ�



WEEXLY SUMARY

Distance leveled 
(this week) 

17.79 ka

Distance leveled 
(cumulative)

Z Complete 
(200 km total)

24.41 km

I
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-...-- 1992-93 Yucca Mountain Leveling. .  
Progress Report 

Dates: 12/07/92 to 12/11/92 (Week #03) 

-- 12/07/92 
Acccipl ishments: 
-> Attempted to contact Lucky Johnson at the Field Operations 

Center (F.O.C.) in order to obtain a battery charger for the 

radio that is used to contact the F.O.C. when performing 
field operations on the Nevada Test Site. Apparently, she 
did not show up today. The attempt to obtain the charger 
was unsuccessful.  

Problems: 
-> Steady rain and drizzle all day. No sections were leveled.  

12/08/92 
Accopl ishments: 
-> Leveled: ->l M 8 TJS to M 9 TJS 1.48 )an 

E. -BM9 TJS to EN 11 TJS 1.32 km 

->EM 11 TJS to EM 12 TJS 1.06 km 
-> A12 TJS to EFA 13 TJS 1.12 km 

Probl es: 
7!-> None.  

-- 12/09/92 
Accomplishxments: 
-> Leveled: 

-> E. 12 TJS to HA 11 TJS 1.10 km 
-> EM 11 TJS to EM 9 TJS 1.34 Ian 
-> EM 9 TJS to EM 8 TJS 1.46 km 

Problems: 
-> None.  

-- 12/10/92 
Accomp l ishments: 

a -> Leveled: "-- -l BM 8 TJS to EM CRATER FLA 1.09 km 

-> EM 9 TJS to l I0 UTJS 1.02 km 
-> EM 10 TJS to EM 9 TJS 1.01 km 

Problems: 
-> None.  

12/11/92 
Accompl ishnents: 
-) Leveled: 

-> M 5 TJS to EM 7 TJS 1.75 km 
-> M 7 TJS to EM 5 TJS 1.73 km

Problems: 
-> None.
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WEEKLY StI4ARY

Distance leveled 
(this week) 

15.48 an

:Distance leveled 
-(cumulative) 

39.89 km

XComplete 
(200 km total) 

20%

=-1
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"-"---1992-93 Yucca Motntain'Level ing 
Progress Report 

"Dates: 12/14/92 to 12/i8/92 (Week #04) 

12/14/92 
Accompl i shments: 
-) Leveled: 

->M 13 TJS to EM 14 TJS 0.64 km 
-) Oil change on vehicle 1139700.  
Problems: 
-) Wind became too strong after the first section was leveled.  

12/15/92 
Accomplishments: 
-) Leveled: 

-> EM 14 TJS to IM 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 

Accomplisltments: 
"-> Leveled: 

-BM 15 TJS to IM IG TJS 0.45 km 
->M 16 TJS to M 17 TJS 0.56 km 
->EM 17 TJS to M 18 TJS 0.59 km 
->EM 18 TJS to M 19 TJS 0.62 km 

E>M 19 TJS to EM 20 TJS 0.55 kam 
-> 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 

drum. Repeated hammering and profanity was required to 

remove the wheel.  

-12/17/92 

Accomp l ishments: 
-> Leveled: 

-EM 20 TJS to M 21 VTS 0.61 km 
->EM 21 TJS to N 22 TJS 0.63 km 
->M 21 TJS to M 20 TJS 0.62 km 
->M 20 TJS to EM 19 TJS 0.54 km 
-EM 19 TJS to M 18 TJS 0.53 km 

Problems: 
-> None.  

-- 12/18/92 
Accompl ishments: 
-> None.  
Problems: 
-> Wind was much too strong to level.
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Y SUEARY

Distance leveled 
(this week) 

6.92 kan

Distance Ieveled, 
(cumulative) 

46.81 ]n

ZComplete 
(200 km total) 

23%
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1992-93 Yucca Mountain Leveling 
Progress Report 

Dates:F 12/ 2 1 /92 to'12/25/9Z (Week #05)-

'.; 4 -. �' �.( 

I Cr
-- 12/21/92 

Acccmpl ishzments: 
-> Leveled: 

-> EM 

-> EM 
-> BA 

EM->

18 17 
16 
15 
14

TJS TJS 
TJS 
TJS 
TJS

to to 
to 
to 
to

EM 
EM 
EM 
E]M 
EM

17 TJS 16 TJS 
15 TJS 
14 TJS 
13 TJS

0.61 km 0.54 km 
0.43 km 
0.54 km 
0.59 ka

Problems: 
-> Two sections (16 TJS to 15 TJS & 15 TJS to 14 TJS) were 

rejected (did not agree with forward runnings).

-- 12/22/92 
Accompl islhments: 
-> Leveled: 

-> HM 16 TJS 
-E MA 15 TJS

to EM 15 T.,S to 0A 14 TJS
0.44 }a 0.52 km

Problems: 
-> Wind became too strong to level any further.  

-> Both sections were rejected (did not agree with forward 

runnings).  

-- 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.  

1- 2/24/92 
Accomplishments: 

-) Office work. Four hours of work, four hours of holiday.  

Problems: 
None.  

- 12/25/92 
AccompI lishxnents: 
-) Hone. Eight hours of holiday.  

Problers: 
None.

-. 9
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WEEKLY SUMARY

Distance leveled 
(this week) 

1.74 km

Distance leveled 
(cmlative) 

48.55 km

SCcuplete 
(200 km total) 

24%

I'-
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1992-93 Yucca Momtain- Leveling.  

Progress Report 

"Dates: 12/28/92 _to'01/01/93 (Week # 06)

-- 12/28/92 
Accompl ishzents: 
-) Leveled: 

->M 13 TJS to EM 12 TJS 
-EM 14 TJS to EM 15 TJS 
- l 15 TJS to N 16 TJS

Problems: 
-> Wind became too strong to continue leveling.

1.12 km 
0.52 kan 
0.45 km

-- 12/29/92 
Accomplishments: 
-> Travelled to Las Vegas and purchased two rear tires for 

vehicle 1-139700.
Problems: 
-> Heavy rain and strong

22 
23 
24 
25

26 
27 
28 
29

TJS 
TJS 
TJS 
TJS

TJS 
TJS 
TJS 
TJS

12/30/92 
Accomplishments: 
-> Leveled: 

-> EM 
-> EM 

-> IN 

Problems: 
N'rne.  

-- 12/31/92 
Accomplishments: 
-) Leveled: 

-E HM 
-EMA 
-> HA 
-E HM 

Problays: 
None.  

-01/01/93 
Acccmplislhnents:
-> None.  
Problems: 

None.

winds prevented any leveling.

to 
to 
to 
to

to 
to 
to 
to

23 
24 
25 
26

EM 

EM 
HA 
EM

27 
28 
29 
30

TJS 
TJS 
TJS 
TJS

TJS 
TJS 
TJS 
TJS

0.66 
0.55 
0.43 
0.55

0.40 
0.46 
0.49 
0.47

km 
km 
km 
km

km 
km 
km 
km

Eight hours of holiday.

C
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WETMY StLNAY

Distance leveled-, 
(this week) 

6.10 kan

Distance leveled 
(ccumulat ive) 

54.65 km

XComplete 
(200 km total) 

27%
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.1992-93 Yucca Mountain Leveling .  

Progress Report 

Dates: 01/04/93 to 01/08/93 (Week,#07) C 
01/04/93 .' 

Acceoml ishments: 
-> Leveled: 

-9A 25 T1S to EM 24 TJS 0.44 km 
-EM 24 TJS to EN 23 TJS 0.59 }an 
-E >I23 TJS to EM 22 TJS 0.62 km 
-E 22 TJS to EN 21 TJS 0.62 km 

Problems: 
None.  

- 01/05/93 
Acccmpl ishnents: 
-> Leveled: 

-> B4 30 TJS to EN 31 TJS 0.57 km 
-EMI 31 TJS to EM 32 TJS 0.35 )= I 
_-) 32 TJS to RA 33 TJX 0.32 km 
->l EM 33 TJS to EN 34 TJS 0.59 kn 

• - Probl es: 

None.  

- 01/06/93 
Accompcilslhents: 
-> Leveled: 

-> EN 34 TJS to EM 35 TJS 0.68 km 

-> EM 35 TJS to EM 36 TJS 0.41 kmC 

"-> Ground wetness and a saturated level. caused by a continuous 
and heavy snowfall, led to a curtailment of leveling 
activities for the day.  

01/07/93 

Accomplishmzents: 
-> Traveled to Mercury, NV and had badge dosimeters replaced.  
Problems: 
-> Rain & drizzle prevented leveling activity.  

01/08/93 
Accompl islhents: 
-> Leveled: -e EM 36 TJS to EM 37 TJS 0.59 km 

->M 37 TJS to EM 38 TJS 0.49 km 
->EM 38 TJS to EM 37 TJS 0.60 km 

Problems:: 
None.  

Ct
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WEEKLY SUtaY 

Distance leielid 
(this week) 

6.87 km

Distance leveled: 
(cumulative) 

61.52 kn

- % Cznlete 
(200 km total)
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1992-93 Yucca Mountain Leveling • 
Progress Report

Dates: 01/11/93 to 01/15/93 

-- 01/11/93 
Accomplishments: 
-) Leveled:

Problems: 
None.

-> BM 
-) BM 
-> BM 
-> BA

- 01/12/93 
Accomplishments: 
-> Leveled: 

-> BM 
-> BE 
-> BM 
-> BM 
-> BM 

Problems: 
None.

36 
35 
34 
33 

32 
32 
32 
31 
30

TJS 
TJS 
TJS 
TJS 

TJS 
TJS 
TJS 
TJS 
TJS

to 
to 
to 
to

BE 
EN 
EN 
EIM

to 
to 
to 
to 
to

35 
34 
33 
32 

33 
31 
31 
30 
29

TJS 
TJS 
TJS 
TJS

TJS 
TJS 
VS 
TJS 
TJS

-- 01/13/93 
Accomplishments: 

None.  
Problems: 
-> Constant rain and drizzle prevented any ICleveling activities.

01/14/93 
Accomplishments: 
-> Travelled to Mercury, NV in order to 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 48G which will not boot up.  
Problems: 
-> Wet conditions prevented any leveling activities.  

01/15/93 
Accocmplishunents: 
-> Leveled:

-> BM 38 TJS to EIM 39 TJS 0.64 km
Problems: 
-> Rainy conditions prevented any further leveling activities.  

Maybe they'll start callin' this area the "Mojave Rain Forest".

'*.7 ~

(Week #08)

0.40 
0.67 
0.69 
0.32

km 
km 
km 
km 

km 
km 
km 
km 
km

0.33 
0.33 
0.34 
0.58 
0.50

f

d



- - ,- -- .4 
4% *..4 '." 

4 4

WEiELY SUbMARY

Distance leveled 
(this week) 

3.80 km

Distance leveled 
(cumulative) 

65.32 km

SComplete 
(200 km total) 

33%
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1992-93 Yucca Mountain-Level in..  
Progress Report 

Dates: 01/18/93 fto 011/22/93 (Week'#09) 

01/I8/93 
Accompl ishments: 
-> None. Eight hours of holiday.  
Problem: 

None.

01/19/93 
Accompl ishments: 
-> Leveled: 

-> EM 39 TJS to EM 38 TJS 
Problems: 
-> Foot screw on the level came loose.  

and luckily, it closed.  
-> The top of Yucca Mountain is very wet 

had to set their plates on flat r'mcks 
the rods.  

01/20/93 
Accopl ishments: 
-> Leveled:

Problers: 
None.

-BM 38 TJS to EN 37 TJS 
-E 31 TJS to EM 32 TJS 
-)M 29 TJS to EM 28 TJS

0.51 km 

Completed the section, 

and muddy. The rodmen 
in order to stabilize 

0.52 km 
0.33 km 
0.47 km

-- 01/21/93 
Accompl ishments: 
-> Leveled: 

-> EN 39 TJS to EN 40 TJS 0.66 km 
-> Benchmark reconn. to as far as EM DA HN near the Field 

Operations Center. All EN's were recovered.  
Problems: 

None.

-- 01/22/93 
Accomplishnents: 
-> Leveled: 

-> EM 
-> BA 

Problem: 
None.

28 TJS 
27 TJS 
26 TJS

to EM 27 TJS 
to EM 26 TJS 
to EM 25 TJS

? � 

C

C

0.47 km 
0.38 km 
0.54 km

C
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WEEKLY SU#AAY

Distance leveled 
(this week) 

3.88 man

Distance leveled 
(cumulative) 

69.20 kan

SCoMplete 
(200 kan total) 

35%
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1992-93 YuccaiMountainiLevell n.  
Progress Report 

Dates:-.-01/ 2 5 / 9 3 to 01/29/93 (Week #10) " 

-- 01/25/93 
Accompl ishments: 
-> Leveled: 

-E BM 44 TJS to EM MILE 0.40 km 
->M MILE to BE 45 TJS 0.51 ]az 
-E > 45 TJS to EA 46 TJS 0.63 )am 

Problems: 
None.  

-- 01/26/93 
Accomplishments: 
-> Leveled: 

-> BM 46 TJS to BM 47 TJS 0.51 lcm 

-E NA 45 TJS to EM MILE 0.51 km 
E-)BM 44 TJS to EN 43 TJS 0.46 km 

• -) 43 TýS to IBA 42 TJS 0.58 km 

Problems: 
None.  

-- 01/27/93 
Accomplishments: 
-> Leveled: 

-)M 42 TJS to EM 41 TJS 0.58}a 
-)M 41 TJS to EN 1 BIS n 0.48 kmC 
-> 1 BIS HN to 40 UTJS 0.64 km 
- M 40 TJS to BE 39 TJS 0.66an 
->BM 40 TJS to EM 1 BIS HN 0.65 k(m 
->B 1 BIS W to BM 41 TJS 0.48 km 

Problems: 
None.  

"-- 01/28/93 
Accomplishments: 
-> Leveled: -)LBM 40 TJS to BM 1 BIS HN 0.65 km 

->E 41 TJS to BM 42 TJS 0.58 km 
-)E 42 TJS to BM 43 TJS 0.59 km 
-BM 43 TJS to EM 44 TJS 0.48 km 
-> BM MILE to BE 44 TJS 0.40 km 

Problems: 
None.  

-- 01/"9/93 
Accomplishments: 
-) Leveled: 

->BM 46 TJS to BM 45 TJS 0.70 km 
E -) 47 TJS to BM 48 TJS 0.4 km 

-EBM 48 TJS to EM 49 TJS 0.41 km 
Problems: 

None.



WEEKLY SUMMARY

Distance leveled 
(this week) 

10.71 km

Distance leveled 
(cumulative) 

79.91 Ja

%Complete 
(200 kan total) 

-40%
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1992-93 Yucca Mountain Level ir 
Progress Report 

Dates: 02/01/93 to O2/O5/93 (Week #1 

-- 02/01/93 
Acecmpl ishments: 
-) Leveled: 

E -> 49 TJS to 50 UTJS 0.64 km 
E- M 50 TJS to EN 51 TJS 0.56 km 

->N 50 TJS to EM 49 TJS 0.65 km 
Problems: 

None.  

-- 02/02/93 
Accompl ishments: 
-> Leveled: 

E-> 49 TJS to EM 48 TJS 0.44 km 
E- M 48 TJS to EN 47 TJS 0.44 km 

S->447 TJS to EM 46 TJS 0.48 km 
S-> EM 48 TJS to E4 47 TJS 0.43 km 

: ~Problemns: 
S"" None.  

-- 02/03/93 
-. Accomplishments: 

-> Leveled: 
->E 47 TJS to EN 48 TJS 0.46 km 
-EM I51 TJS to EN 52 TJS 0.45 km 
-)E 52 TJS to EN 53 TJS 0.53 km 

E- M ) 53 TJS to IN 54 TJS 0.57 km 
-EIN 54 TJS to IM 55 TJS 0.48 km 

Problems: 
None.  

-- 02/04/93 
Accccmplishments: 
-) Leveled: 

->E B 54 TJS to M 53 TJS 0.57 km 
-EM 53 TJS to [N 52 TJS 0.50 km 

I-MA 52 TJS to EM 51 TJS 0.43 km 
->1M51 TJS to 50 UTJS 0.54 km 

Problems: 
None.  

-- 02/05/93 
Accomplishments: 
-) Leveled: 

->I 55 TJS to W 56 TJS 0.53 km 
->E 56 TJS to IE 57 TJS 0.48 km 
-) 57 TJS to M 58 TJS 0.54 km 
->E 58 TJS to EM 59 TJS 0.51 km 
->E 59 TJS to E 60 TJS 0.63 km 
->4 60 TJS to EM 61 TJS 0.46 km 

Problems: 
None.

L
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WEKLY SUMMARY

Distance leveled 
(this week)

10.43 km

Distance leveled 
(cumulative) 

90.34 km

ZComplete 
(200 km total) 

45%
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1992-93 Yucca Mountain Levelinc 
Progress Report ..-- - ,: 

Dates: 02/06/93 to 02/12/93 (Week #12) 

02/06/93. ,: 

Accomplishments: ..  

-) Travelled to Las Vegas & had the clutch rebuilt on vehicle 

1-139700. Also had an oil chance, lube job, & a belt 

replaced on vehicle 1-139757.  
Problems: 

None.  

-- 02/08/93 
Accomplishments: .  

None.  
Problems: .  

-> Rained all day.  

02/09/93 
Accompl ishments: 

None.  
Problems: 
-> Rainy & wet.  

02/10/93 
Accomplishments: 
-> Leveled: 

-> EM 60 TJS to EM 59 TJS 0.67 akm 

->E 59 TJS to RA 58 TJS 0.48 km 
->E 58 TJS to EFA 57 TJS 0.52 acm 
-BM 57 TJS to E 56 TJS 0.48 km 
-EM 56 TJS to BM 55 TJS 0.50 km 
->M 55 TJS to EM 54 TJS 0.47 km 

Problems: 
None.  

- 02/11/93 
Accompl ishnents: 
-> Leveled: 

-EN 61 TJS to EM 62 TJS 0.51 km 
->E 62 TJS to EN 63 TJS 0.53 km 
->M 63 TJS to EM 64 TJS 0.57km 
->E 64 TJS to EM 65 TJS 0.51 km 
->BM 65 TJS to EM 66 TJS 0.51 km 
-E bM 66 TJS to EM G7 TJS 1.30 I=n 

Problems: 
None.



-02/12/93 

Accomplishments: 
-> Leveled: 

-E BM 

-)EIM -) HBM 
-) BA( 

Problers: 
Non-. -

67 
67 
66 

65 
64

TJS 
TJS 
TJS 
TJS 
TJS

to 
to 
to 
to 
to

* *~4?

WEEKLY SUMARY

Distance leveled 
(this week) 

10.31 km

Distance leveled 
(cumulative) 

100.65 km

%Ccmplete 
(200 km total)

50%

EN D 11 HN 0.36 km 
EM 66 TJS 1.30 km 
EN 65 TJS 0.52 kan 
EN 64 TJS 0.51 Jan 
BA 63 TJS 0.57 km

i

i
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-- 02/16/93 
Accoumlishments: 
-> Leveled: 

-> EB 
-> B 
-> B 

-> B 
-> B 

Problems: 
None.  

- 02/17/93 
Acccupl islu~nts: 
-) Leveled:

63 TJS 
62 TJS 
61 TJS 
D 11 tIN 
68 TJS 
D 10 K4

-> EB 69 TJS 
-> BAD 9 HN 
-> BA 70 TJS 
-> BA D 8 HN 
-> B• D 7 HN

to 
to 
to 

to 
to 

to 

to 
to 
to 
to 
to

BA 62 TJS 
BA 61 TJS 
EM 60 TJS 

EM 68 TJS 
EM D 10 IHN 

BM 69 TJS 

BM D 9 HN 
BM 70 TJS 
BA D 8 HIN 
BA D 7 T•N 
BA D 6 HN

0.53 
0.51 
0.46 
0.78 
0.91 
0.55 

0.62 
0.64 
0.56 
0.71 
0.92

kcm 
km 
km 
km 
km 
km

km 
km 
km 
km 
km

Problems: 
None.

-- 02/18/93 
Accompl ishments: 
-) Leveled: 

-> BAq 

-> BM 
-> BM 
-E BM 
-> IA

D 6 HN 
D 6 FIN 
D 7 FIN 
D 8 HN 
70 TJS

to 
to 
to 
to 
to

Problems: 
-> Rainy conditions stopped 

afternoon.

BA 
EN 
BA 
BA 
EM

71 TJS 
D 7 THN 
D 8 HN 
70 TJS 
D 9 HN

0. 66 
0.93 
0.73 
0.55 
0.66

km 
km 
km 
km 
km

leveling activity in the early

-- 02/19/93 
Accxompl ishments: 
-> Travelled to the Field Operations Center and met with a 

Mr. Dick Lacamera of USGS/WRD Las Vegas. Showed him 
the locations of some of our lM's that he was interested 
in.  

Problems: 
-> Rainy, wet weather prevented any leveling activity.

~0I
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1992-93 Yucca Mountain Levelirn 
Progress Report " 

Dates:,02/15/ 9 3 to 02/19/93 (Week #13) 

-- 02/15/93 
Accomplislhents: 

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

None.

0

0
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WEEKLY SLW&RY

Distance leveled 
(this week) 

10.72 ka

Distance leveled 
(cumulative) 

111.34 km

X Ccplete 
(200 ka total) 

56X
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1992-93 Yucca Mountain Leveling 
Progress Report 

Dates:,02/22/93-.to 02/26/93 (Week #14) 

-- 02/22/93 
Accomplishments: 
-) Leveled: 

->M D 9 IN to M 69 TS 0.61 km 
-EM 69 TJS to EM D 10 HN 0.54 km 
-)B D 10 HN to Eh( 68 TS 0.90 km 
-E M68 TJS to EN D 11 HN 0.79 km 
-M D 11 IN to M 67 TS 0.34 km 

Problems: 
None.  

02/23/93 
Accu•mp ishments: 

None.  
Problems: 
-> Rainy, wet weather prevented any leveling activi.y.  

-- 02/24/93 
Accomplishments: 

"-) Leveled: 
S->B71 TJS to EM D 5 HN 0.83 km 
->M D 5 HN to WN 73 TJS 0.67 km 
->M 73 TJS to EM D 4 HN 0.83 km 
->M 73 TJS to EM D 5 lN 0.68 km 
->E D 5 iN to EM 71 TJS 0.82 km 
-> 71 TJS to EI D 6 HN 0.64 km 

"Problems: 
None.  

.. 02/25/93 
Accomp ishments: 

-- " -> Leveled: 
->BM 73 TJS to EM 72 TJS 1.33 km 
-! 72 TJS to BM 73 TJS 1.32 km 
->A 73 TJS to EM R 333 0.36 km 
- M R 333 to EM 73 TJS 0.28 km 

Problems: 
None.  

-- 02/26/93 
Accompl ishments: 
-> Office work.  
Problems: 
-> Rainy, wet weather prevented any leveling activity.
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Distance leveled 
(this week),: 

10.94 km

Distance leveled 
A(cumulativye)

122.28 km

ZComplete 
(200 km total) 

61%
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1992-93 Yucca Mountain Leveli• 
Progiress Report

Dates: 03/01/93 to 03/04/93 (Week #15)

- 03/01/93 
Accomlishments: 
-) Leveled: 

-> M 73 TJS 
-> m P 333 
-B ( D 4 HIN 
-> E 74 TJS 

Problems: 
None.  

- 03/02/93 
Accompl ishments: 
-) Leveled: 

-E BM D 3 HN 
-> M 75 TJS 
-> D 2 HN 
-> E 76 TJS 
-E D DIHN 
-> BE 77 TJS 

Problems: 
None.  

-- 03/03/93 
Accompl islments: 
-) Leveled: 

-E BDA H 
-> BDA HN 
-> M 77 TJS 
-E BD I HN 
-> B 76 TJS 
-> D 2 HN 

Problemrs: 
None.

- 03/04/93 
Accomplishxnents: 
-)Leveled: 

-> B 75 TJS 
->M D 3 H 
-> B 74 TJS 
->M D 4 H 

Problems: 
None.

to 
to 

to 
to 

to 
to 
to 
to 
to 
to 

to 
to 

to 
to 
to 
to

to 
to 
to 
to

EN P 333 
BM 69 TJS 
EN 74 TJS 
EN D 3 HN 

BM 75 TJS 
EN D 2 HN 
EM 76 'jJS 
EM D I HN 
BM 77 TJS 
EM DA HN 

BM 78 TJS 
EM 77 TJS 
BA D 1 IlK 
EM 76 TJS 
EM D 2 TN 
am 75 TJS

BA D 3 HN 
BA 74 TJS 
BM D 4 HN 
BM 73 TJS

1.54 km 
1.53 km 
0.59 )Cm 
0.56 km

0.61 
0.75 
0.55 
0.64 
0.59 
0.59 

0.98 
0.61 
0.60 
0.68 
0.57 
0.78

0.58 
0.58 
0.59 
0.83

km 
km 
km 
km 
km 
km 

km 

)an 

kaM 
km 

km

Ian km 
km 
km 
)an
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WEEKLY SUMMAY

Distance leveled 
(this week) 

14.75 km

Distance leveled 
(cumulative) 

137.03 km

% Complete 
(200 km total) 

69%
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1992-93 Yucca Mountain Leveling 

Progress Report

Dates: 03/08/93 to 03/12/93 (Week #16) 

-- 03/08/93 
Accompul islhnents: 
-) Did recon of bench marks up to EM 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.

-- 03/09/93 
Acccuplishments: 
-> Leveled: 

-E HA 78 TJS 
-> BM 79 TJS 
-> EM 24 A HN 
-> BM 80 TJS 

Problems: 
None.

- 03/10/93 
Accomp l ishmeents: 
-> Leveled: 

-> HA 78 TJS 
-> BA 23 A HN 
-I NA 81 TJS 
-E A 22 A HN 

Problers: 
None.

to EN 79 TJS to EN 24 A HN 
to M 80 TJS 

to EN 23 A HN

to HA DA fHN to EA 81 TJS.  
to EN 22 A HN 

to EN 82 TJS

- 03/11/93 
Accompl islhnentls: 
-) Leveled: 

->M 2 TJS to IN 21 A HN 

- M 21 A HN to EM 83 TJS 

Problems: 
-> After two sections were leveled, the 

to continue.

0.74 km 0.95 km 

wind became too strong

-- 03/12/93 
Accomplislhents: 

None.  
Problems: 

-) Strong winds prevented any leveling activity.

C

1.01 ]am 1.18 km 
0.73 km 
0.75 km

0.95 km 0.48 km 
0.51 km 
0.77 km Q
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WEEKLY SUMMARY

Distance leveled 
(this week)' 

8.07 Iwi

Distance leveled 
(clýmIlativie) 

145.10 Jam

SCcplete 
-(200 km total) 

73%
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1992-93 Yucca Mountain Leveling 
Progress Report 

-Dates: 03/15/93 to 03/19/93 (Week #17).  

-- 03/15/93 
Accompl ishmients: 
-> Leveled: 

-EM 83 TJS to EM 20A HN 1.15 km 

-EM 20 AH to EN 84 TJS 0.66 km 
->M 20 AIN to BM 83 TJS 1.15 km 
-94 83 TJS to [M 21 A HN 0.95 km 

->M 21 A HN to EM 82 TJS 0.74 kn 

Problems: 
None.  

-- 03/16/93 
Accomplishments: 
-> Leveled: 

->BM 82 TJS to EU 22 A HN 0.77 km 
-I 22 A HN to 3M 81TJ3 0.51 km 

->BM 81 TJS to EM 23 A II 0.51 k}m 

-E ) 23 A HN to M 80 TJS 0.76 km 
->RA TJS to M 24 A HN 0.71 km 

Problers: 
None.  

- 03/17/93 
Acccxpl islhments: 
-> Level ed: -) M 24 A I to M 79 TJS 1.20 km 

->M 79 TJS to M 78 TJS 1.02 km 
E -> 81 TJs to EM 22 A HN 0.52 km 

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

to continue.  

-- 03/18/93 
Acccmpl islhments: 
-> Leveled: 

->A 84 TJS to EA 19 A HN 0.37 km 
->M 19 A HN to EB 85 TJS 0.77 kn 

E->M 85 TJS to M 18 A HN 0.64 km 
->BM 18 A HN to M 86 TJS 0.45 km 
-> EM 86 TJS to EM 17 A HN 0.49 km 
-)1317 A HN to M 87 TJS 0.71 km 

Problems: 
None.  

- 03/18/93 
Accomplishments: 
-) Office work.  

Problems: 
None.
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WEEKLY StMMARY

Distance leveled 
(this week) 

13.56 ka

Distance leveled 
(cumulative) 

158.66 km

Z Complete 
(200 km total) 

79%
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"1992-93 Yucca Mountain Leveling 

Progress Report 

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

-- 03/22/93 
Accomplishments: 
-> Leveled: 

->M 87 TJS to H 16 AHN 0.431]a 
->BM 16 A iN to EM1 PDI 0.71 km 
->A I PDI to EM 2 PDI 0.83 km 
->M 2 PDI to IN 3 PDI 0.98 km 
- M 3 PDI to EM 15 A HN 0.58 km 

Problems: 
None.  

-- 03/23/93 
Accomplishments: 
-) Leveled: -E 415AWN to HN14AHN 0.87 km 

->M 15 AHN to EM 3 1PI 0.58 km 
- M 3 PDI to BM 2 PDI 1.00 km 

Problems: 
-> The wind became too brisk to continue.  

03/24/93 
"Accomplishments: 

None.  
Problems: 
-> Strong winds prevented any leveling activity.  

--- 03/25/93 
Accomplishments: 
-) Leveled: 

-EN 2 PDI to EM 1 PDI 0.83 km 
-> 1 PDI to EM 16 A HN 0.71 km 
->M 16 A HN to EM 87 TJS 0.40 km 
->EN 87 TJS to EN 17 A HN 0.74 km 
->E 17 A HN to EM 86 TJS 0.56 km 

Problems: 
None.  

-- 03/26/93 
Accomp lishments: 

None.  
Problers: 
-) Rainy weather prevented any leveling activity.
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.1992-93 Yucca Mountain Leveling 

Progress Report 

f Dates: 03/29/93 to 04/02/93 (Week #19) 

-- 03/29/93 
Acc-•p lishments: 
-) Leveled: 

-> EM 86 TJS to EM 18 .',. 0.46 a km 
-EM 18 AHN to EN 85 TJS 0.64 km 
-)E 85 TJS to EM 19 A H 0.78 km 
-EM 19 A HN to EM 84 TJS 0.37 km 
-)I 84 TJS to EM 20 A HN 0.70 km 

Problems: 
None.  

-- 03/30/93 
Accccpl islments: 
-) Leveled: 

-)EI 14 AWH to EI 13 AHN 0.85 km 
->NI 13 A HN to BM 12 A HN 1.15 km 
-)E 12 AIUN to EM 11 A HN 1.27 km 
-E N 11 A HN to EM 4 PDI 0.77 km 
-E 4 PDI to EM 10 A HN 0.75 km 

"Problms: 
None.  

-- 03/31/93 
AcccoIl ishments: 
-> l)veled: 

-IM 10 AHN to EM 9 A HN 0.70 km 
- M 9 A HN to EM 8 A HN 0.91 km 
-EM 8 AB N to tM 7 A HN 1.03 km 
-ElA 7 AW to EM 5 PDI 0.86 km 
-EI 7 AHN to IE 8 A tV 1.02 km 

Problems: 
None.  

04/01/93 
Accompl islments: 

None.  
Problems: 
-) Strong winds prevented any leveling activity.  

04/02/93 
Accomplishments: 

None.  
Problm-: 
-> Strong winds prevented any leveling activity.
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1992-93 Yucca Mountain Leveling 
Progress Report

Dates: 04/05/93-to-04/09/93 (Week 120) 

-- 04/05/93 
Accompl islinents: 

None: 
Problems: 
-> Strone winds prevented any leveling activity.

-- 04/06/93 
Accompc ishnents: 
-> Leveled: 

-) lBA 

-> BA 

Problems: 
None.

8 A HN to EM 9 AIIH 
9 A IN to EM 10 A HN 
10 AIOH to EM 4 PDI 
4 PDI to M 11 A H! 
11 A HN to EM 12 A HN

04/07/93 
Accompl islments: 

None.  
Problems: 
-) Two of the field assistants had dental 

04/08/93 
Accompl ishxnents: 
-> Leveled: 

-)EM 12 AHN to EM 13 AHN 

-)E 13 A HN to EM 14 A IN 
-EM 14 AHN to B! 15 AIHi

appointments.  

1.15 kan 
0.84 kan 
0.86 kan

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 
Accmpl ishumrnts: 

None.  
Problens: 
-) 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. I would strongly suggest that one of the conditions 

that DOE should meet when they hire us to do this job is to 
give us a key to that gate.

* 4 
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0.93 0.70 
0.75 
0.73 
1.27
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WEEKLY Stw;A#

Distance leveled 
(this week) 

7.23 kan

Distance leveled 
(cumulative) 

187.37 ]a

XCcmplete 
(200 kn total) 

94%
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1992-93 Yucca Mountain Leveling 
Progress Report

-Dates: 04/12/93 to 04/16/93

-04/12/93 

Accompl ishments: 
-> Leveled: 

-)BM 
-> iBM 

->BM 
-> BM 

Problem: 
None.  

- 04/13/93 
Accompl ishments: 
-> Leveled: 

-> BM 
-> BA 

-> BM 
Probl : 

None.

5 
6 
7 
8

8 
7 
6 
9

- 04/14/93 
Accompl ishlments: 
-> Leveled: 

-E BA9 
-EB 5 
-> BAG 
-> BMH 

Problems: 
None.

PDI 
PD! 
PDI 
PDI 

PD! 
PDT 
PDI 
PDI

PD! 
PD! 
408 
408

to 
to 
to 
to 

to 
to 
to 
to

to 
to 
to 
to

EM 6 PD! 
EN 7 PD! 
EM 8 PD! 
EM 9 PD!

EM 

BM EN

BM 

IM

7 PD! 
6 PD! 
5 PD! 
G 408

8 
7 
H 
G

PDI 
A HN 
408 
408

(Week 821) 

1.12 3= 
0.99 kn 
0.87 ka 
1.21 km

0.89 
0.98 
1.15 
1.42

1.22 0.85 
1.60 
1.61

- 04/15/93 
Acccurlishments: 
-> Leveled: 

-> EB G 408 to EM 9 PDI 

Problems: 
None.
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WEEKLY StMWARY

Distance leveled 
(this week) 

15.33 k]

Distance leveled 
(cumulative) 

202.70 km

% Complete 
(200 kam total) 

99%
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