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SEISMIC HAZARD

Some level of seismic hazard from earthquake ground shaking exists in every part of the United States.
The severity of the ground shaking, however, can vary greatly from place to place. Regional seismic
hazard maps, like the one shown at right, illustrate this variation. The risk level shown on seismic haz-
ard maps is based on a variety of factors, such as earthquake rate of occurrence, magnitude, extent of
affected area, strength and pattern of ground shaking, and geologic setting.

Seismic hazard maps are tools for determining acceptable risk. As such, they are critical in helping
save lives and preserve property by providing information essential in the creation and updating of the
seismic design provisions of local building codes. Because most buildings and other structures in the
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period station was closed in September 1973. With funding from the U.S. Nuclear Regulatory Commission (NRC), the
U.S. Geological Survey (USGS) initiated network monitoring in early 1973 with a reconnaissance field survey of the 1886
Charleston earthquake meizoseismal region. Following this survey, the first 10 South Carolina Seismic Network (SCSN)
stations were established in May 1974. In addition, complementary mini-networks were established to study reservoir in-
duced seismicity (RIS) in the vicinity of Lake Jocassee and Lake Keowee in 1975 and the Monticello Reservoir in 1977,
and seismic safety issues at the Department of Energy’s (DOE) Savannah River Site (SRS) in 1976. The Lake Keowee and
Monticello Reservoir mini-networks were eventually incorporated into the SCSN. These two lake mini-networks operated
until January 2003 and December 2006, respectively. The SRS mini-network continues to operate.

USGS operation of the SCSN provided detailed seismic data allowing for the first comprehensive earthquake studies of the
State, with particular interest in the Charleston area regional tectonic setting. In conjunction with the USGS operation of
the SCSN, USC operated the RIS mini-networks. Analysis of these data led to the identification and description of various
seismic sources within the State. SCSN’s initial recording hub at USC was supplemented in 1977 by a secondary hub at
Charleston Southern University (CSU) in Summerville. The SCSN began digitally recording incoming analog field data
in 1987. The number of SCSN stations and their configuration varied over time with a maximum of 32. Due to a lack of
NRC funding support in 1991, SCSN network operations were assumed by USC. The USGS provided operational support.

In October 1998, the USGS initiated a new phase of cooperative seismic monitoring. Recording operations of both the
Charleston Southern University and USC facilities were augmented with the installation of “Earthworm” (a PC-based,
event-triggered and short-term continuous data recording system that utilized the Internet for data sharing). This new phase,
part of the Advanced National Seismic System (ANSS) for the Central and Southeast U.S. region, allowed data from the
SCSN to be shared with networks at the Center for Earthquake Research and Information (CERI) in Memphis, Tenn., and
the USGS in Golden, Colo. It also gave USC the ability to import data from stations throughout the Southeast, thereby
enhancing SCSN’s event detection and location capabilities. Identification of quarry-blasting activity, documentation of
regional and teleseismic events, and locating and analyzing local earthquakes was part of the routine data processing. Im-
provements in this cooperative effort initiated in June 2004 the Quick Data Distribution System (QDDS), a USGS program
for distributing earthquake data over the Internet. The SCSN monitored seismicity in coordination with the Cooperative
Central and Southeast U.S. Integrated Seismic Network until September 30, 2004.

SCSN’s CSU hub was abandoned in 2005, and efforts began to move it to the Dorchester County Emergency Management
(DCEM) facility, located near CSU. This included installation of new antennas and telephone and radiometry links. In 2007
the USGS terminated support for analog field stations and began the digital recording reconfiguration of the SCSN.

"U.S. Geological Survey, Box 25046, MS 966,
Denver, CO 80225, U.S.A.

?Department of Geological Sciences, University
of South Carolina, Columbia, SC 29208, U.S.A.

U.S. Geological Survey National Earthquake Information Center (NEIC), Preliminary Determination of Epi-
centers (PDE), Significant U.S. Earthquakes (SIGUS; Stover and Coftman, 1993), Significant Earthquakes
in the U.S. catalog, and Eastern U.S. (EUS): http:/neic.usgs.gov/neis/epic/epic rect.html; and Earthquake

Hazard Program: http:/carthquake.usgs.gov/, call toll-free 1- 888- ASK- USGS. Last accessed on September
1, 2009. Information on global earthquakes.

U.S. Geological Survey Nations Seismic Hazard Maps Project (NSHM):
http://earthquake.usgs.gov/research/hazmaps/products _data/48 States/index.php. Last accessed on Septem-
ber 1,2009. Information on U.S. probabilistics maps and data.

Virginia Tech Seismological Observatory, Southeastern U.S. Earthquake Catalog (SEUS):
http://www.geol.vt.edu/outreach/vtso/. Last accessed on September 1, 2009.

EARTHQUAKE CATALOGS

Various institutions and agencies compile catalogs of earthquake data. Each uses different criteria
in determining the catalog’s content. The earthquake locations shown on the map above were taken
from several catalogs. To some extent, these catalogs cover overlapping time periods. An attempt
has been made to locate and remove duplicate events. In the case of event duplication, the order of
catalog preference, as listed, was generally applied:

SIGUS, Significant Earthquakes in the U.S. (Stover and Coffman, 1993), 1568-1989

EUS, Eastern U.S., 1698-1986

SEUS, Virginia Tech Seismological Observatory Southeastern U.S. Earthquake Catalog, 1735-2006
NCEER, National Center for Earthquake Engineering Research, 1627-1985

SCSN, South Carolina Seismic Network, 1987-2008

PDE, Preliminary Determination of Epicenters, 1973-2009

ANSS, Advanced National Seismic System, 1964-2009

All the catalogs used may contain mining-related and other types of non-earthquake events. Mining
events are typically of small magnitude and may not be easily differentiated from small earthquakes
(Street and others, 2002). An attempt was made to exclude non-earthquake events.
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Interpretative diagram of a sand blow crater and the liquefaction process (after Obermeier and others, 1987).

Author’s Note

The information presented here was derived from existing sources and
earlier publications. Specifically, general information on earthquake oc-
curence and seismic hazard came from Tarr and Wheeler, 2006. This
downloadable report is available at hitp://pubs.usgs.gov/of/2006/1017/.
Several additional publications provided detailed information on South
Carolina earthquake history: (for example Stover and Coffman, 1993,
Crone and Wheeler, 2000, and Wheeler, 2003).

able damage in ordinary substantial buildings with partial
collapse. Damage great in poorly built structures. Fall of
chimneys, factory stacks, columns, monuments, walls.
Heavy furniture overturned.

IX. Damage considerable in specially designed structures;
well-designed frame structures thrown out of plumb. Dam
age great in substantial buildings with partial collapse.
Buildings shifted off foundations.

X. Some well-built wooden structures destroyed; most masonry
and frame structures destroyed with foundations. Rails bent.

XI. Few, if any (masonry) structures remain standing. Bridges
destroyed. Rails bent greatly.

XII. Damage total. Lines of sight and level are distorted. Objects
thrown into the air.

NOTES ON THE ISOSEISMAL MAPS

Isoseismal maps illustrate the level of ground shaking that occurred at various locations during a par-
ticular earthquake. The distributions of intensity values in South Carolina and vicinity for two earth-
quakes are shown on the isoseismal maps (right). These events are the September 1, 1886, maximum
intensity X, magnitude 6.7, Charleston earthquake and the February 3, 1972, maximum intensity V,
magnitude 4.5, earthquake.

Contemporary accounts from newspapers of earthquake effects in cities and towns over a broad
region were the sources of the intensity observations plotted on the isoseismal maps. The intensity
observations are shown as color-coded circles. Each observation was assigned a Modified Mercalli
Intensity (MMI) and the results were contoured. The mapped intensity values (integers) correspond
to the Roman numeral values in the table (above). An observation coded “F” is a location where
shaking was felt but no MMI value was assigned and “N” if source document indicated that the
event was not felt.

Contouring of the assigned intensity values, shown as circles on the maps (right), was computer
generated using an inverse distance weighted algorithm. The assigned values are from Bollinger
and Stover (1976) for the 1886 Charleston earthquake and the National Geophysical Data Center

(NGDC, http://www.ngdc.noaa.gov/seg/hazard/int_srch.shtml.) for the 1972 earthquake.
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The suggestions and illustrations included in this document are
intended to improve earthquake awareness and preparedness;
however, they do not guarantee the safety of an individual or
structure. The contributors and sponsors of this publication do not
assume liability for any injury, death, property damage, or other
effects of an earthquake.
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purposes only and does not imply endorsement by the U.S.
Government.
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