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GREAT BASIN EARTHQUAKES 1868-1978

by

Mark E. Meremonte and Albert M. Rogers

INTRODUCTION

Since August 1978 the southern Great Basin (SOB) region has been continuously mon-
itored for earthquakes by a regional seismograph network in order to assess the suitability
of the Nevada Test Site (NTS) area for a nuclear waste repository (Rogers and others,
1981, 1983). In the past, seismic instrumentation in this region has been intermittently
too diffuse or too concentrated geographically to be of significant value in a regional tec-
tonic study. As a result, realistic evaluation of the seismic hazard has been hindered. This
historical catalog was compiled in an effort to list all known pre-network earthquakes in
one document to aid in the assessment of the seismic hazard of the region.

The catalog is a detailed compilation of all seismicity that has been recorded instru-
mentally or by previous historical documentation. The compilation catalogs both natu-
ral and man-made activity including aftershocks following nuclear tests, cavity collapses,
shocks due to high explosive experiments and blasting, and Lake Mead induced seismicity.
To differentiate these classes of events, a system of flagging was used. Annotation of these
man-made events will make the catalog easier to read and will avoid unintentional misuse
of the catalog.

The geographical boundaries of the catalog are 35.6°-38.5° N., 114.5°-118.0° W. as
defined by the SGB seismic network (Rogers and others, 1983) (fig. 1). This coverage
includes the Fish Lake-Death Valley-Furnace Creek fault zones on the west, the East-
West seismic zone, the 'paleoseismic" zone on the east, Yucca Mountain, the proposed
site of the repository, and other tectonic features across the southern Great Basin (fig.
2). The range of the catalog extends from 1868 to August 1978-the beginning of the
SGB seismograph network. This time period spans almost 110 years consisting of almost
6,400 earthquakes. For each event we report the date, origin time, hypocenter, a quality
rating of the hypocenter (when given), several error estimates for the origin time and the
hypocenter, a Modified Mercalli intensity when available. and one or more of the following
magnitudes: M,, ML, MD, mb, and other.
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SOURCES OF DATA

The SGB historical catalog was compiled from various earthquake catalogs and seis-
mological bulletins that include part or all of the SGB region. These data sources include
publications from:

- the Seismographic Station of the University of California at Berkeley;
- the Seismological Laboratories of the California Institute of Technology;
- the National Oceanic and Atmospheric Administration (NOAA);
- the U.S. Geological Survey;
- the Seismological Laboratory of the University of Nevada, Reno;
- and Teledyne Geotech-Alexandria Laboratories, Alexandria, Virginia.

Seismicity recorded by the SGB seismograph network operated by the U.S. Geological
Survey is published separately (Roger and others, 1981, 1983). An alphabetical listing of
source code abbreviations and references are given in table 1.

CRITERIA USED IN THE COMPILATION

When more than one source reported data for the same event, we compiled the data
according to a system of priorities for hypocentral location and for magnitude (see tables
2 and 3, respectively). First, the networks that have operated or are operating in the SGB
region were given highest priority for their hypocentral locations. Second, the networks
that operate outside the SGB region, yet record activity within it, were given priority
according to their detection thresholds. Third, the world-wide networks were given the
least priority since their monitoring of seismological activity are not centered in the SGB
region. Catalogs were given priority according to their area of coverage. Catalogs that
report seismicity primarily within and (or) around the SGB region were given higher
priority than catalogs reporting seismicity of much larger regions such as the catalogs from
the International Seismological Centre (ISC), which report global seismicity.

In spite of the system of priorities to help make the final decisions amongst duplicates,
a procedure to delineate them had to be found. None of the sources used in the catalog
report an estimate of accuracy for their network for the SGB region but some of them
do report several error estimates for the origin times and locations which are listed in
the catalog. However, estimate values of accuracy can be calculated from miss distances
between known locations of announced nuclear tests and calculated locations of the various
sources. Then these estimated values applied to duplicates in the catalog. The problem,
here, is that the miss distances vary widely and are difficult to apply rigidly across the
entire catalog. Thus, we decided to look at all the possible candidates for duplicates as
one data set.
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To do this, we tabulated the absolute difference between duplicate origin times

and determined the distance (D) between duplicate locations. Converting latitudes to
geocentric colatitudes and using spherical trigonometry we have:

D = cos- I (sin X sin 6 cos c + cos X cos 8)

where angles and 8 are the geoconcentric colatitudes in radians; c is the longitudinal
distance between duplicate locations in degrees; and D is the arc distance between duplicate
locations in degrees. From the plot of D versus (figure 3), we can see there are four
regions of interest (A, B, C, and D) where the data accumulate. From these regions we
can infer four possible requirements for positive delineation of duplicates. These are:

< 10.0 seconds; D < 0.50 (region A)
< 10.0 seconds; 0. 5 < D < 1.0' (region B)

10.0 seconds: D < 0.50 (region C)
outside of above ranges (region D).

Of the total number of possible duplicates, region A contains 81%, region B 7%, region
C 9%, and region D 3%. Duplicates satisfying the requirements in A were eliminated
without question unless some peculiarity between the two locations indicated otherwise.
Those satisfying regions B and C were looked at with reservation but still considered
very likely candidates for elimination. Duplicates within group D were considered highly
unlikely but were looked at individually for potential elimination. In all cases, duplicates
were kept or omitted on a subjective basis depending on the analyst's knowledge of the
sources using figure 3 as a guideline.

Initially during merging of the sources with the catalog, duplicates without a doubt
were routinely delineated and, subsequently, eliminated according to the following sets of
requirements:

< 5.0 seconds; Alat < 0.2°; Alon < 0.20 (before 1976)
< 5.0 seconds; Alat < 0.1°; Alon < 0.10 (1976 onward).

The reason for tighter constraints on Alat and Alon from 1976 onward was due to the
development and use of better location programs. Although this procedure eliminated a
good many duplicates, many more were still in the catalog that did and did not satisfy these
requirements after all the sources were finally merged either automatically or manually.

Magnitudes are reported whenever possible and follow the priority list as outlined in
table 3. However, multiply reported ML magnitudes for the same event from the University
of California at Berkeley and the California Institute of Technology and not from any
other higher priority listed source are both reported in this catalog. The additional ML
magnitude is reported in the column marked 'OTH" with its appropriate reference.

MAN-MADE ACTIVITY

The catalog is a composite of both natural and man-made activity. Inclusion of man-
made activity is almost unavoidable since the Nevada Test Site is located in the southern
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Great Basin. Differentiation of natural and man-made activity has to be resolved if the
catalog is to be used as a research tool for seismic analysis. Flagging is one means of
describing natural events from man-made events. Man-made events flagged include cavity
collapses, high energy explosions, blasting, and Lake Mead induced seismicity.

Documentation of collapses, high energy explosions, and blasting were provided from
Sandia National Laboratories (SNL, written commun.) and the National Oceanic and
Atmospheric Administration (NOAA). Information used to flag Lake Mead induced seis-
micity was obtained by applying an algorithm to delineate those events. If an event was
at or within 0.20 of the shoreline, it was labelled as an induced event. The use of 0.20
as our cut-off is very subjective, yet it seems to be indicative of the induced seismicity
around Lake Mead (see figure 4). See the format description of the hypocenter summary
in appendix B for an explanation of the flagging.

It has been noted the catalog contains aftershocks of nuclear tests. Debate over a pro-
cedure to effectively remove aftershocks has been indecisive. Hamilton and others (1971)
noted 14 kilometers to be the greatest distance from ground zero to observe aftershocks
and about 5 kilometers to be about the maximum depth of aftershock occurrence.. Rogers
and others (1977) noted similar focal depths and tighter clustering around ground zero.
Because of disagreement on an appropriate technique, flagging or the removal of after-
shocks was ruled out. Instead, a separate listing of announced nuclear tests is provided
in the catalog (see appendix C). The listing is a compilation of publications from Griggs
and Press (1961), the U.S. Department of Commerce (1963a, b), Springer and Kinnaman
(1971, 1975), Zander and Araskog (1973), NOAA (1982), the U.S. Department of Energy
(1985), Lawrence Livermore Laboratory (LLL, written commun.), and ISC. From this list-
ing, the researcher will be able to correlate shot times with the catalog using their own
algorithm for studying aftershock activity.

SIGNIFICANT EARTHQUAKES

Outside the SGB region a number of major earthquakes (M > 6.5) have occurred.
These events are large enough to significantly effect the seismic analysis of the region. A
listing of these events is presented below where M denotes Richter magnitude and MM
denotes Modified Mercalli scale.

Intensity
Date Name or region Location M (MM}

09 Jan 1857 Fort Tejon 135.O0 N 119.0°1V z8.25 IX
26 Mar 1872 Owens Valley 1 36.50 N 118.00 WU 38.25 4 XJ
21 Dec 1932 Cedar Mountain 4 38.70N 117.8014- 47.3 4X
21 Jul 1952 Kern County 535.0ON 119.00 1W 57-7 5XI

06 Jul 1954 Rainbow Mountain 4 39.40 N 11F.5°U` 66.8 6iJX
24 Aug 1954 Rainbow Mountain 4 39.40N 118.5c4W 66.8 6 VII1
16 Dec 1954 Fairview Peak 439.30 N 118.20 W 47.2 5X
16 Dec 1954 Dixie Valley 739.80N 118.10 W 66.9 X

Data Sources:
(1) Coffman and von Hake (1973) (5) Richter (1958)
(2) Agnew and Sieh (1978) (6) Ryall and Priestley (1975)
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(3) Oakeshott and others (1972) (7) Romney (1957)
(4) Slemmons and others (1965) (8) Askew and Algermissen (1983)

HYPOCENTER QUALITY

A hypocenter quality is reported for events when it is available. In general. the
quality ratings recorded are not uniform-different sources use different schemes-and are
retained in their original form here. Sources in this catalog that. have reported a quality
are Hamilton and others (1:971). Fischer and others (1972), Rogers and others (1977).
Askew and Algermissen (1983), the Seismological Laboratory of the University of Nevada-
Reno, the Seismological Laboratories of the California Institute of Technology, and the
Seismographic Station of the University of California at Berkeley. See appendix A for a
more detailed explanation of the quality rating systems used.

MAGNITUDES

The catalog lists five different magnitudes: MS, ML, MD, mb, and other. Of these,
ML and MD are reported most often. The ML magnitude is Richter's local magnitude
computed from a Wood-Anderson seismograph and is reported by the University of Califor-
nia at Berkeley, the California Institute of Technology, and the University of Nevada-Reno
before 1973. From 1973 to present, the University of Nevada-Reno reports MD magnitude.
The MD magnitude is an equivalent Richter magnitude computed from the duration of the
coda and it has been published in seismicity studies by Smith and others (1971), Hamilton
and others (1971), Papanek and Hamilton (1972), Fischer and others (1972), and Rogers
and others (1977). M. and mb magnitudes were less frequently reported. The magnitude
denoted as other is usually an unidentified magnitude. In some cases, however, such as for
magnitudes reported by the source ALX (see table 1), a type of mbLg magnitude (R. G.
Baker, 1970) is given.

Of the different magnitudes reported by source BRP, many were converted from ei-
ther another reported magnitude or from the reported intensity. These conversions were
computed from the relationships:

MS = 1.59m, - 3.6 (Nuttli and Zollweg, 1974)
Ms = 1.32ML - 2.112 (Gutenberg and Richter, 1956)
ML = 1.00 + (2/3)] (Gutenberg and Richter, 1956).

PLOTTING OF DATA

Earthquake locations in the past have been reported to the nearest degree, tenth of
a degree, or hundredth of a degree in latitude and longitude because data and location
accuracy were not believed to warrant reporting additional precision. Plots of such data
have a gridded pattern and many events are overplotted at a single point. The resulting
plots have a tendency to obscure the density of earthquake activity and any structure
in the events that may be present. To resolve this problem, a small random component
was added to the epicentral coordinates in figures 5-10. The maximum magnitude of this
random component never exceeds ±0.050 and never is smaller than ±0.0050. The size of the
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maximum random component depends on the precision of the original coordinate estimate.
The more precise the original coordinate estimate the smaller the added maximum random
component may be. Compare figure 4, a plot of the original data, with figure 5 a plot of
the randomized data to observe the change in the gridded pattern effect: Unfortunately
for many events overplotted at a single point. the maximum limits of the randomizing
component force the data to plot in a rectangle centered around that point with dimensions
of 0.1' latitude by 0.1' longitude. This is clearly seen near Lake Mead (LM) in figures 5
and 7. Figures 6-10 display the randomized data at different time increments.

Even though the catalog lists five types of magnitudes, only the ML and the MD
magnitudes were used in the plots. For events which have no ML and (or) MD reported,
the epicentral symbol is scaled to a magnitude equal to zero. Plots scaled to focal depth
were not included in this catalog since many earlier hypocentral solutions were reported
with fixed depth and. thus, any significance of the depth parameter is lost.
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Code Source
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1964: U.S. Army Corps of Engineers, Teledyne Geotech, Alexandria
Laboratories, 314 Montgomery Street, Alexandria, VA 22314, 33 p.

BRK University of California, Berkeley, California, Seismographic Station, B. A.
Bolt, Director.

BRP Askew, Bonny, and Algermissen, S. T., 1983, An earthquake catalog for
the Basin and Range Province, 1803-1977: U.S. Geological Survey
Open-File Report 83-86, 41 p.. 3 sheets.

DMG Real, C. R., Toppozada, T. R.. and Parke, D. L., 1978, Earthquake epicen-
ter map of California, 1900 through 1978: California Division of Mines
and Geology, Map sheet 49.

CGS U.S. Department of Commerce, 1963, World-wide standard station seismic
measurements, project 173-7, Little Feller I: U.S. Department of Com-
merce, Coast and Geodetic Survey, Washington 25, D.C., 4 p.

U.S. Department of Commerce, 1963, World-wide standard station seismic
measurements, project 173-7, Little Feller II: U.S. Department of Com-
merce, Coast and Geodetic Survey, Washington 25, D.C., 3 p.

ANT U.S. Department of Energy, 1985, Announced United States nuclear
events; July 1945 through December 1984: U.S. Department of Energy,
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FPH Fischer, F. G., Papanek, P. J., and Hamilton, R. M., 1972, The Mas-
sachusetts Mountain earthquake of 5 August 1971 and its aftershocks,
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able from U.S. Department of Commerce, National Technical Informa-
tion Service, Springfield VA 22161, NTS-238, 20 p.

GDY Gawthrop, William., and Dewey, J. W., 1980, written commun., U.S. Geo-
logical Survey, Golden, Colorado.

GPS Griggs, D., and Press, F., 1961, Probing the Earth with nuclear explosions:
Journal of Geophysical Research, v. 66, p. 237.

HSF Hamilton, R. M., Smith, B. E., Fischer, F. G., and Papanek, P. J., 1971,
Seismicity of the Pahute Mesa area, Nevada Test Site, 8 December 1968
through 31 December 1970: U.S. Geological Survey Report USGS-474-
138; available from U.S. Department of Commerce, National Technical
Information Service, Springfield, VA 22161, 170 p.

ISC International Seismological Centre, Kew, England, UK.
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Table 1.-List of data sources-Continued

Code Source

KKG King, K. W., Bayer, K. C., and Brockman, S. R.. 1971, Earthquakes on
and around the Nevada Test Site. 1950-1971: U.S. Atomic Energy
Commision Report CGS-746-12: available from U.S. Department of
Commerce. National Technical Information Service, Springfield, VA
22161. 32 p.

Bayer. K. C.. Mallis, R. R., and King. K. W.. 1972, Earthquakes recorded
by a seismograph network located in the southern Nevada region, Jan-
uary 1 to December 22, 1971: U.S. Department of Commerce, National
Oceanic and Atmospheric Administration, NOAA Technical Memoran-
dum ERL ESL-16, 43 p.

Bayer, K. C., 1973a, Seismic data Report, southern Nevada region, De-
cember 22, 1971 - December 31, 1972: U.S. Department of Commerce,
National Oceanic and Atmospheric Administration, NOAA Technical
Memorandum ERL ESL-24, 240 p.

Bayer. K. C.. 1973b, A preliminary seismicity study of the southern
Nevada region, quarterly report, January - March 1973: U.S. Depart-
ment of Commerce, National Oceanic and Atmospheric Administration,
NOAA Technical Memorandum ERL ESL-26, 153 p.

Bayer, K. C.. 1974, A preliminary seismicity study of the southern Nevada
region, quarterly report, April - June 1973: U.S. Geological Survey,
U.S. Atomic Energy Commission Report NVO-474-1; available from
U.S. Department of Commerce, National Technical Information Service,
Springfield, VA 22161, 115 p.

LLL Howard, Nancy W., 1980, written commun, Lawrence Livermore Labora-
tory, Livermore, California.

PAS California Institute of Technology, Pasadena, California, Seismological Lab-
oratories, L. K. Hutton, Director.

PDX National Oceanic and Atmospheric Administration, 1982, The NOAA-
NGDC earthquake data file, period of coverage, 09 October 1916 to
28 June 1979: Environmental Data Service, Boulder, Colorado.

PHM Papanek, P. J., and Hamilton, R. M., 1972, A seismicity study along the
northern Death Valley-Furnace Creek fault zone, California-Nevada
boundary: U.S. Geological Survey Report USGS-474-141; available
from U.S. Department of Commerce, National Technical Information
Service, Springfield, VA 22161, 41 p.

ROW Rogers, A. M., Woulett, G. M., and Covington, P. A., 1977, Seismicity of
the Pahute Mesa area, Nevada Test Site, 8 October 1975 to 30 June
1976: U.S. Geological Survey Report USGS-474-184; available from
National Technical Information Service, Springfield, VA 22161, 63 p.
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Table 1.-List of data sources-Continued

Code Source

RPM Rogers, A. M., Perkins, D. M., and McKeown, F. A., 1976, A catalog of
seismicity within 400 km of the Nevada Test Site: U.S. Geological Sur-
vey Open-File Report 76-832. 44 p.

RYC Ryall. F. D.. 1980, written commun., Seismological Laboratory, University
of Nevada, Reno, Nevada.

RYN University of Nevada. Seismological Laboratory, Reno:
University of Nevada, June 1971, Bulletin of the Seismological Laboratory

for the period October 1 to December 31, 1970: Reno, Nev., Mackay
School of Mines - Nevada Bureau of Mines, 38 p.

University of Nevada, January 1972, Bulletin of the Seismological Labora-
tory for the period January 1 to March 31, 1971: Reno, Nev., Mackay
School of Mines - Nevada Bureau of Mines, 36 p.

University of Nevada, May 1972, Bulletin of the Seismological Laboratory
for the period April 1 to June 30, 1971: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 35 p.

University of Nevada, April 1973, Bulletin of the Seismological Labora-
tory for the period July 1 to September 30, 1971: Reno, Nev., Mackay
School of Mines - Nevada Bureau of Mines, 43 p.

University of Nevada. June 1973, Bulletin of the Seismological Laboratory
for the period October 1 to December 31, 1971: Reno, Nev., Mackay
School of Mines - Nevada Bureau of Mines, 48 p.

Ryall. F. D., ed., June 1976, Bulletin of the Seismological Laboratory for
the period January I - June 30, 1972: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 83 p.

Ryall. F. D., ed., June 1976, Bulletin of the Seismological Laboratory for
the period July 1 - December 31, 1972: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 57 p.

Ryall, F. D., ed., June 1976, Bulletin of the Seismological Laboratory for
the period January 1 - June 30, 1973: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 65 p.

Ryall, F. D., ed., June 1976, Bulletin of the Seismological Laboratory for
the period July 1 - December 31, 1973: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 49 p.

Smith, G. M., ed., June 1976, Bulletin of the Seismological Laboratory for
the period January 1 - June 30, 1974: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 39 p.

Smith, G. M., ed., June 1976, Bulletin of the Seismological Laboratory for
the period July 1 - December 31, 1974: Reno, Nev., Mackay School of
Mines - Nevada Bureau of Mines, 43 p.
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Table 1.-List of data sources-Continued

Code Source
Smith. G. M., and Ryall, F. D., eds., November 1980, Bulletin of the Seis-

mological Laboratory for the period January 1, 1975 to December 31.
1979: Reno. Nev., Mackay School of Mines, 84 p.

SPK Springer, D. L.. Kinnaman, R. L., 1971, Seismic source summary for U.S.
underground nuclear explosions, 1961-1970: Seismological Society of
America Bulletin, v. 61, no. 4, p. 1073-1098.

Springer, D. L., Kinnaman, R. L., 1975, Seismic source summary for U.S.
underground nuclear explosions, 1971-1973: Seismological Society of
America Bulletin, v. 65, no. 2. p. 343-349.

SHJ Smith. B. E., Hamilton, R. M., and Jackson, W. H., 1971, Seismicity of the
central Nevada test area, 26 September 1969 - 1 October 1970: U.S.
Geological Survey Report USGS-474-109; available from U.S. Depart-
ment of Commerce, National Technical Information Service, Springfield,
Va 22161, 27 p.

ZAK Zander. L.. and Araskog, R., 1973, Nuclear explosions 1945-1972 basic
data. FOA 4 Report, A4505-A1: The Research Institute of National
Defense, Stockholm, Sweden.
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Table 2.-Priority list for multiply reported hypocenters

Code Type of source and extent of operation or listing

HSF Local network which monitored the Pahute Mesa area from 08 December
1968 to 31 December 1970.

SHJ Local network which monitored the Central Nevada Test Area from
26 September 1969 to 01 October 1970.

PHM Local network which monitored the northern Death Valley-Furnace Creek
fault zone along the California Nevada border from 01 March 1970 to
26 January 1971.

FPH An in-depth study of the Massachusett's Mountain earthquake of 05 Au-
gust 1971 and its aftershocks (local network operated by the U.S. Geo-
logical Survey).

ROW Local network which monitored the Pahute Mesa area from 08 October
1975 to 30 June 1976.

KKG Local network which operated from 01 January 1971 to 30 June 1973. Be-
fore 01 January 1971, seismic data reported from other seismological
catalogs (for epicenters located north of 38" N.. RYN's location was
given higher priority than KKG's).

RYN Regional network operating northwest of the SGB network from 01 Jan-
uary 1970 to present (RYN's location was given a higher priority than
BRK's or PAS's after 1974 when focal depth was routinely calculat-
ed).

GDY Catalog of relocated joint hypocenter events from 1931 to 1974.
BRK Regional network operating west of the SGB network from the early 1900's

to present (hypocenters were given higher priority than RYN's from
01 January 1970 to the beginning of 1975: during this period. BRK
included phase data from RYN network and RYN did not determine a
focal depth).

PAS Regional network operating southwest of SGB network from the early
1900's to present (hypocenters were given higher priority than RYN's
from 01 January 1970 to the beginning of 1975: during this period.
PAS included phase data from RYN network and RYN did not deter-
mine a focal depth).

BRP Historical catalog listing data reported from other seismological catalogs
and bulletins covering a period from 1803 to 1977.

RYC Historical catalog listing data reported from other seismological catalogs,
bulletins, and newspapers covering a period from 1852 to 1963 (this
catalog is an updated version of a historical catalog published by Slem-
mons and others, 1965).
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DRAFT
Table 2.-Priority list for multiply reported hypocenters-Continued

Code Type of source and extent of operation or listing

PDX Termed the "NOAA Catalog. it is a listing of other seismological catalogs
from the early 1900 s to present.

RPM Historical catalog listing data from other seismological catalogs and bul-
letins.

ALX Regional network which operated across the Western United States from
01 December 1961 to 01 January 1964.

ISC International catalog publishing seismological data from the early 1900's to
present.

'For code source reference see table 1
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Table 3.-Priority list for multiply reported magnitudes

Code+ Type of source and primary magnitude recorded

HSF Local network recording a duration magnitude (MD)-.
SHJ Local network recording a duration magnitude (MD)-
PHM Local network recording a duration magnitude (MD).-
FPH Local network recording a duration magnitude (MD).
ROW Local network recording a duration magnitude (MD).
KKG Local network recording both a local magnitude (ML Wood-Anderson) and

a body-wave magnitude (mi).

RYN Regional network recording a local magnitude (ML Wood-Anderson) but
beginning in 1973, a duration magnitude (MD)' was recorded.

BRK Regional network recording a local magnitude (ML Wood-Anderson).
PAS Regional network recording a local magnitude (ML Wood-Anderson).
PDX Catalog recording various magnitudes including a local magnitude (ML

Wood-Anderson), a body-wave magnitude (mb), and a surface wave
magnitude (Ms).

DMG Regional network operated by the State of California recording a local
magnitude (ML Wood-Anderson).

BRP Historical catalog recording published magnitudes and, in some instances,
computing other magnitudes (see magnitudes above).

ALX Regional network recording a type of Mbig magnitude. Listed in the col-
umn marked 'OTH".

RYC Historical catalog recording magnitudes of unknown type. Listed in the
column marked "OTH".

GDY Catalog of relocated joint hypocenter events recording magnitudes of un-
known type. Listed in the column marked "OTH".

ISC International catalog recording a body-wave magnitude (mb) and (or) a
surface wave magnitude (Ms).

RPM Historical catalog recording magnitudes of unknown type. Listed in the
column marked "OTH".

+For code source reference see table 1.
'MD is an equivalent ML magnitude.

15



[COULD NOT BE CONVERTED TO SEARCHABLE TEXT]

Figure 1.-Map of the catalog area showing the southern Great Basin seismic network.
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Figure 2.-Map of generalized seismic zones and tectonic features in the southern Great
Basin.
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Figure 3.-a: Plot of distance D versus showing the regions A, B, C, and D. b: Plot
showing regions A, B, and D for < 10.0. c: Plot showing regions C and D for
10.00 < < 100.0.
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Figure 4.-Map of the southern Great Basin catalog area showing the overall historical
seismicity from 04 September 1868 to 29 July 1978 (original data).
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Figure 5.-Map of the southern Great Basin catalog area showing the overall historical
seismicity from 04 September 1868 to 29 July 1978 (randomized data).
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Figure 6.-Map of the southern Great Basin catalog area showing the historical seismicity
from 04 September 1868 through 1939 (randomized data).
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Figure 7.-Map of the southern Great Basin catalog area showing the historical seismicity
for 1940 through 1949 (randomized data).
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Figure 8.-Map of the southern Great Basin catalog area showing the historical seismicity
for 1950 through 1959 (randomized data).
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Figure 9-Map of the southern Great Basin catalog area showing the historical seismicity
for 1960 through 1969 (randomized data).
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Figure 10.-Map of the southern Great Basin catalog area showing the historical seismicity
for 1970 to 29 July 1978 (randomized data).
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Hypocenter quality rating systems
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This appendix explains the different quality rating systems used by the data sources
that report one. The original forms are presented here.

* Hamilton and others (1971):

Q Epicenter Focal Depth
A Excellent Good
B Good Fair
C Fair Poor
D Poor Poor.

Q is taken as the average of the station distribution (QD) with respect to the earthquake
and the statistical measures (QS) of the solution. These two factors are indepently rated
according to the following:

Station Distribution

QD NO GAP DMIN
A > 8 < 1200 < Depth or 5 km
B > 6 < 1500 < 2 x depth or 10 km

C 6 < 2250 < 50km
( > 4 (< 1800)

D Others.

Statistical Mearsures

QS ERH (km) ERZ (km) MD (sec) RMAX (sec)
A < 1.0 < 2.0 < 0.10 < 0.25
B < 2.5 < 5.0 < 0.20 < 0.50
C < 5.0 < 0.30 < 0.75
D Others.

NO - the number of stations used in locating the earthquake.

GAP - largest azimuthal separation in degrees between stations.

DMIN - epicentral distance in kilometers to the nearest station.

ERH - standard error of the epicenter in kilometers.

ERZ - standard error of the depth in kilometers.

MD - mean deviation of the time residuals in seconds.

RMAX - the maximum time residuals in seconds.
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* Fischer and others (1972):

Q -Epicenter
A Excellent
B Good
C Fair
D Poor

Focal Depth
Good
Fair
Poor
Poor.

No other detailed explanation of how Q was derived is shown.

* Rogers and others (1977):

Q Epicenter
A Excellent
B Good
C Fair
D Poor

Focal Depth
Good
Fair
Poor
Poor.

Q is taken as the average of the station distribution (QD) with respect to the earthquake
and the statistical measures (QS) of the solution. These two factors are indepently rated
according to the following:

Station Distribution

OD
A
B
C
D

NO
> 6
> 6
> 6

Others

GAP
< 900

< 1350
< 1800

DMIN
< Depth or 5 km

< 2 x depth or 10 km
< 50km

Statistical Mearsures

Q-S
A
B
C
D

-RMS (sec)
< 0.15
< 0.30
< 0.50
Others.

ERB (km)
< 1.0
< 2.5
< 5.0

EZ (km)
< 2.0
< 5.0

NO - the number of stations used in locating the earthquake.

GAP - largest azimuthal separation in degrees between stations.

DMIN - epicentral distance in kilometers to the nearest station.
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ERH - standard error of the epicenter in kilometers.

ERZ - standard error of the depth in kilometers.

RMS - root mean square of time residuals in seconds.

* Askew and Algermissen (1983):

A Instrumental epicenter estimated to be good within 0.10.
B Instrumental epicenter estimated to be good within 0.10 to 0.2°.
C Instrumental epicenter estimated to be good within 0.20 to 0.50.
D Instrumental epicenter estimated to be good within 0.50 to 1.0.
E Instrumental epicenter estimated to be in error by more than 1.00.
F Epicenter from felt data estimated to be good to 0.50.
G Epicenter from felt data estimated to be good from 0.50 to 1.0°.
H Epicenter from felt data estimated to be good from 1.00 to 2.0°.
I Epicenter from felt data estimated to be in error by more than 2.0°.
X Epicenter quality undetermined.

* The Seismological Laboratory of the University of Nevada-Reno uses the same type of
quality rating system as outlined for Rogers and others (1977). However, the station
distribution (QD) and the statistical measures (QS) differ slightly.

* The Seismological Laboratories of the California Institute of Technology and the Seis-
mographic Station of the University of California at Berkeley describe Q as follows:

A Specially investigated (usually with portable seismographs).
B Epicenter probably within 5 kilometers, origin time to nearest second.
C Epicenter probably within 15 kilometers, origin time to a few seconds.
D Epicenter not known within 15 kilometers, rough location.

Q varies depending on how the earthquake was recorded and where it was located.
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APPENDIX B

List of the southern Great Basin earthquakes

04 September 1868 to 29 July 1978
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Format description of the SGB historical hypocenter summary
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Format description of the SGB historical hypocenter summary-Continued
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APPENDIX C

List of the announced nuclear tests at NTS

19 November 1951 to 31 July 1978
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