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ABSTRACT: There have been 170 earthquakes with seismic magnitudes ranging from 4.0-6.9 in the Bransfield
Strait, Antarctic Peninsula, reported by the USGS since the first event (Mw 4.9) occurred on 29 August 2020, which
is anomalously high seismicity in this region. The largest event in the earthquake swarm sequence occurred ~200
km northeast of the Orca submarine volcano on 23 January 2021, which has a magnitude Mw 6.9. We investigated
the seismic data recorded at JUBA where is located in the King George Island and found that total 34,101 events
were detected by applying the STA/LTA method and the daily occurrence exceeds 100 events until early November
2020 then gets smaller. Furthermore, the Focal Mechanisms Classification analysis for 27 earthquakes that moment
tensor solutions are provided by the USGS indicates that most events are characterized by strike-slip faultings and
a few normal faulting events. Some events with a compensated linear vector dipole component of more than 10%
may implicate volumetric changes associated with submarine volcanic environments, even though it should be
carefully examined by collecting more data through international collaborations.
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Fig. 1. Map of the study area showing topography, earthquake locations, and major tectonic features. Larger white
small circles are earthquake locations reported by USGS from 29 August 2020 to 12 February 2021, and smaller
grey circles indicate historical seismicity. A red triangle represents the King Sejong Station. Plate boundaries are
marked by red lines. APSR: Antarctic Phoenix Spreading Ridge, BFZ: Biscoe Fracture Zone, HFZ: Hero Fracture
Zone, NAFZ: North Anvers Fracture Zone, SAFZ: South Anvers Fracture Zone, PP: Phoenix Plate, SFZ: Shackleton
Fracture Zone, SST: South Shetland Trench, and SP: Scotia Plate.
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Fig. 2. Historical seismicity (USGS; https://earthquake.usgs. gov/earthquakes/search; yellow circles) occurred in
and around South Shetland Islands from 1964. Beachballs represent the Global Centroid Moment Tensor information
(https://www.globalcmt.org). Most of earthquakes took place along the plate boundaries. KSJ and JUBA represent
the King Sejong Station (Republic of Korea) and the Carlini Base (Argentina), respectively.
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Fig. 3. Earthquake locations (heatmap) determined by the Autonomous Underwater Hydrophone network conducted
from December 2005 to December 2007 are overlaid with pinky circles (Dziak ef al., 2010). Note that the acoustic
source level for individual event is translated into the body wave magnitude (m;) ranging 2.0-4.5. There are a number
of small events, which were previously not identified, occurred along the Bransfield Strait during the experiment

period indicating a tectonically active region.
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Fig. 4. A series of earthquakes occurring from 29 August 2020 to 12 February 2021 is presented by red circles. The
heatmap indicates that most earthquake locations are concentrated near KSJ (dark reds). Moment tensors (GCMT)
for major earthquakes are also plotted. There are two distinct clusters observed near KSJ and far northeast.
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Fig. 5. (left) GNSS time series recorded at FREI (blue dots) and UYBA (red dots) stations in the King George Island,
Antarctica, and (right) coordinates at UYBA station detrended by the mean velocities before 2020.
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Fig. 7. Focal mechanism classification diagram with the compensated linear vector dipole (CLVD) ratio. Many
earthquakes are classified as strike-slip events and some are normal. Most events seem to be generated from dou-

ble-couple sources from an initial interpretation.
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Fig. 8. Daily (upper) and hourly (lower) occurrences during the period detected by applying the STA/LTA algorithm.
In total, 34,101 events are detected. Most of the events took place at the early stage. The number of occurrences
decreases as time goes by, but it seems to be still active. A band-pass filtered (0.5-5 Hz) seismogram is shown in
red at the upper panel. Tide height was also plotted on the lower panel for a quick comparison. Data gaps are shown
by the shaded orange color.
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