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Abstract: Small to large earthquakes have been reported in Gyeongju and its vicinity in southeast Korea during historical
period as well as instrumental observation period. We identified and located more than 300 earthquakes that occurred
between January 2010 and December 2014 in a 20 km x 30 km area, but were unreported because of their small
magnitudes. We used the Joint Hypocenter Determination (JHD) method to minimize the influence of the differences
between the actual earth structure and 1-D velocity model for earthquake locations. The potential relationship between
the previously reported Quaternary faults and the earthquake hypocenters was investigated. Many micro-earthquakes were
found to be located in the southern segment of the Yeonil Tectonic Line, the Seokup fault, and the Waup basin boundary

faults.
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Fig. 1. (a) Seismicity in the southern Korea peninsula between 1978 and 2014 reported by the Korea Meteorological Administration (KMA).
Earthquakes occurring on land with magnitudes greater than 3.5 are shown by red stars. (b) Seismicity in the Gyeongju area. Circle sizes
indicate different magnitudes of seismicity. Seismic stations operated by KMA and the Korea Institute of Geosciences and Mineral Resources
(KIGAM) are shown by squares and triangles, respectively. (c) Structural map showing the distribution of sedimentary basins, major faults
and stratigraphic units of the study area, which is enclosed by dotted lines in (b).
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Fig. 2. Detection of micro-earthquakes from the continuously
recorded data. See text for details.
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Fig. 4. (a) Locations of 21 earthquakes occurred in the study area
and reported by Korea Meteorological Administration. Major faults
observed at the surface are shown in the background. (b) Locations
of 310 micro-earthquakes including those shown in (a). Earthquake
locations are determined using Hypoellipse and 1-D velocity model
proposed by Kim (1999).
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