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Appendix A

Sheet A-2—CEUS SSC Project GIS Data Summary

CEUS SSC Earthquake Catalog Compilation
CEUS_EQ_Catalog_RO0.shp

Data Description: This map layer contains the earthquake catalog for the CEUS SSC Project.
Source catalogs were merged to derive a preliminary catalog with duplicates and alternative
estimates of location, magnitude, seismic moment, macroseismic intensity, and felt area.
Relationships between the size measures presented in the source data were used to develop a
common moment magnitude (M). The M-based catalog was then processed to identify and
remove aftershocks using the methodology developed in EPRI-SOG (1988), thereby producing a
catalog of independent earthquake events.

Source (Internet URL, CD/DVD-ROM): Records were obtained from several sources: USGS,
GSC, NCEER, EPRI-SOG, ANSS, CERI, SUSN, SLU, Lamont-Doherty, Weston Observatory,
NEDB, ISC, Jeff Munsey, Ann Metzger, Margaret Hopper, Sykes et al. (2008), and the Ohio
Seismic Network.

Author/Publisher/Year: Several sources were compiled for this study. See accompanying
metadata for complete reference list.

Data Summary: ESRI point shapefile with moment magnitude (M)
Disclaimer or Constraints on Use: No constraints have been identified.
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APPENDIX
EARTHQUAKE CATALOG DATABASE

This appendix contains descriptions of the earthquake catalog database assembled for the CEUS
SSC Project. The earthquake catalog is described in Chapter 3 of the report; the database
components are discussed in the following sections.

B.1 CEUS SSC Uniform Moment Magnitude Earthquake Catalog

The primary product of the earthquake catalog development described in Chapter 3 is a catalog
of earthquakes for the CEUS in which earthquake size is reported as moment magnitude, M, as
defined by Hanks and Kanamori (1979). The catalog forms the basis for the assessment of the
earthquake recurrence rates for the distributed seismic sources, and it is used in the assessment of
Mmax for those sources. The magnitudes are reported as E[M], the expected moment magnitude
given the uncertainty in its assessment. The development of the concept of E[M] and its
derivation from the observed size measures are described in Section 3.3.1. Also explained in
Section 3.3.1 is the assessment of the equivalent count values N* used to obtain unbiased
earthquake recurrence parameters.

Table B-1 lists the CEUS SSC Project uniform moment magnitude catalog. The explanation of
the fields in the table is given below.

TID Unique identification number assigned in the project to each
earthquake. These values are not necessarily sequential. Sequential
numbering of earthquakes in the uniform magnitude catalog is
provided by the EQNO field.

Year, Month, Day Earthquake Date

Hour, Minute, Second Earthquake Time. The times are assumed to be expressed in
Coordinated Universal Time (UTC). During assembly of the
catalog, UTC was selected when it was clear that various other
time zone standards were used in the catalog sources. However, the
reported times are based primarily on those reported in the source
catalogs, and no attempt was made to verify that the time was UTC
for the individual sources. The master catalog database contains all
of the individual catalog entries with their individual times.

B-1



Appendix B

Latitude, Longitude

Depth

ERH

sigM

EQNO

Flag

Earthquake Location (degrees). The precision of the reported
location represents the precision reported for the preferred entry
among the source catalogs. Variability in the precision in location
among the earthquake entries is not an issue, as the earthquake
recurrence rates are computed using grid sizes of Y4- or Y2-degree
longitude and latitude.

Earthquake Depth (km)

Estimated Horizontal Location Uncertainty (km). This entry
provides a measure of the uncertainty in location of the earthquake.
The values represent a mixture of reported standard errors in
location of instrumentally located earthquakes from various
catalog sources and estimates of location uncertainty for locations
based on felt effects (shaking intensity).

Expected value of moment magnitude.

Equivalent earthquake count. This value is used to account for the
effects of magnitude uncertainty in computing unbiased earthquake
recurrence parameters.

Standard error in the estimated moment magnitude, E[M]. It is
used to compute N*.

Earthquake number in the uniform moment magnitude CEUS SSC
Project catalog.

Flag for dependent earthquakes. A value of 0 indicates an
independent earthquake, and a value greater than 0 indicates a
dependent earthquake. For dependent earthquakes the value of
FLAG is the EQNO of the main shock of the cluster.

B.2 Moment Magnitude Data

The primary method for the development of the uniform moment magnitude measure was the use
of conversion relationships developed by regression of reported moment magnitudes against
other size measures for individual earthquakes. Table B-2 provides a list of the moment
magnitude values obtained from the literature for earthquakes in the CEUS SSC Project
database. The table gives the date, time, and location of an earthquake and the reported value of

moment magnitude, M. The M with a hat symbol denotes moment magnitude measured with
uncertainty (see Section 3.3.1 for a discussion). The table also lists the source of the reported
values. Multiple entries for individual earthquakes were factored into the overall uncertainty in
the assessment of the moment magnitude and into the uncertainty in the assessment of moment
magnitude from the conversion relationships.
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B.3 Approximate Moment Magnitude Data

As discussed in Section 3.3.2.2, studies by Atkinson (2003), Boatwright (1994), and Moulis
(2002) provide approximate estimates of moment magnitude. Listed in Table B-3 are the
moment magnitude values reported by these authors for earthquakes in the CEUS SSC Project
catalog. For each author, the data include (1) the magnitude reported by the author, (2) the value
of estimated moment magnitude, E[M], and (3) the standard error (denoted sigma M) in the
E[M] obtained using the conversion relationships shown on Figures 3.3-2, 3.3-3, and 3.3-4. Also
listed in the table is the composite value of E[M] and its standard error sigM obtained from
combining the individual estimates using Equations 3.3.1-9 and 3.3.1-10.

B.4 CEUS SSC Project Data

The composite listing of the earthquake catalog data gathered for CEUS SSC Project is contained
in the master catalog data file CEUS SSC_Earthquake Catalog Data Rev7.xls located on the
project website (www.ceus-ssc.com). The file contains all the entries from the individual catalog
sources assembled to produce the earthquake catalog for the project. The master catalog data file
also contains those entries that are identified as nontectonic events (e.g., nontectonic mechanisms
such as explosions and false entries in the source catalogs) and entries for earthquakes with
magnitudes smaller than those of interest for use in assessing earthquake recurrence rates for the
CEUS SSC Project.

The primary purpose of including the master catalog database is to provide a basis for comparing
the CEUS SSC Project catalog with additional information that may become available about the
earthquakes included in the catalog and comparing catalog entries from other sources with the
entries in the database.

The fields contained in the master catalog data file are described below.

Explanation of Entries in the CEUS SSC Project Earthquake Database

Column Variable Explanation
A SortID Line number in master catalog used for sorting entries
(between 1 and 62,408).
B TID Unigue ID number assigned to each earthquake or

nontectonic event. Multiple entries for the same earthquake
will have the same TID.

C Project ID ID number assigned to each earthquake in its source catalog.
Entries for the same earthquake coming from two source
catalogs will have the same TID but different Project IDs.

D Year Year

E Month Month

F Day Day

G Hour Hour. The entries reflect the times listed in the source
catalogs; they are primarily UTC but some are local times.

H Minute Minute
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I Second Second

J Lat Latitude (degrees N)

K Long Longitude (degrees E)

L through O Depthl through Alternative depth estimates (in km) and depth flag.
Depth2_Flag Depth types: ? = poor quality, F = fixed or assigned by

analyst, D = obtained from analysis of regional depth phases

P through AG

Mag1l through
Mag6, and Mag1t
through Mag6t

Alternative magnitude values, magnitude types, and source.
Explanation of magnitude types is tabulated below.

AH through AK | Mol through Alternative seismic moment values their sources
Source_Mo2

AL MMI Macroseismic intensity from source catalog

AM MMIn Macroseismic intensity for earthquake reported in NCEER91

AN LNFA Natural log of the felt area in km?

AO MMI_Hop Macroseismic intensities from Margaret Hopper’s catalog

AP LNFA_Hop Natural log of the felt area in km? from Margaret Hopper’s

catalog

AQ MMISmith Macroseismic intensities from Smith (1962, 1966)

AR ERH_SUSN Horizontal location error in km from SUSN catalog

AS ERH Estimated horizontal location error in km

AT RMB my* from EPRI-SOG catalog

AU EMB E[my] from EPRI-SOG catalog

AV SMAG Sigma my, from EPRI-SOG catalog

AW FLAG Aftershock flag (from source catalog)

AX Source Source catalog

AY Type Type of nontectonic event. Types are listed below.

AZ Type_Source Source of type of nontectonic event

BA Region Flag to indicate location of earthquake in U.S. or Canada

BB NMT Magnitude type number from NCEER9L1. 1 = instrumental, 2

= felt area, 3 = maximum intensity

BC through BI

AddCatl through
AddCat7

Identical records from other source catalogs

BJ

Comment

Comments on entry




Magnitude Types Contained in the CEUS SSC Project Earthquake Database

Appendix B

Variable Explanation
M, Mw Moment magnitude
mbFA Felt-area magnitude
mblO Magnitude obtained from intensity
MIO(ML) Magnitude obtained from intensity and nominally labeled ML (GSC catalog)
mb Body-wave magnitude
mbLg Original Nuttli (1973) magnitude
mLg(f) Frequency-dependent Nuttli formula (Ebel, 1994)
MN Modified Nuttli magnitude (short-period Lg waves)
Mc Coda magnitude
Md Duration magnitude
ML Local magnitude
Ms Surface-wave magnitude
ME Energy magnitude
m3Hz Magnitude 3 Hz from Oklahoma Geophysical Survey
unk Unknown magnitude

Following a magnitude type indicates uncertain attribution

Nontectonic Event Codes Contained in the CEUS SSC Project Earthquake Database

Flag Explanation
? Doubtful reports, questionable
B Blast
C Cryoseism
DE Duplicate event
E Error
FE False Event

I Induced

L Landslide

M Mining related
N Nonseismic

NS Noise on seismograph

PB Probable blast

PC Probable cryoseism

PE Probable error

PM Probable mining event

PX Probable explosion

RB Rock burst

RF Rock fall
RI Reservoir-induced
S Sonic boom
X Explosion
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