Magnitude 7.5 SOUTH SANDWICH ISLANDS
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Teachable Moments

Latitude 57.596° S

_ Longitude 25.187° W
A magnitude 7.5 earthquake occurred at a depth of 63.3 km  pepth 63.3 km

(39.3 miles) in the South Sandwich Islands, an uninhabited

British territory off the coast of Argentina in the southern
Atlantic Ocean.

Antarctica

Epicenter from U.S. Geological Survey



Presenter
Presentation Notes
For more detail, visit USGS:  https://earthquake.usgs.gov/earthquakes/eventpage/us6000f4ly
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The Modified-Mercalli Intensity
(MMI) scale is a ten-stage scale
that indicates the severity of
ground shaking. Intensity is
dependent on the magnitude,
depth, bedrock, and location.

The uninhabited islands nearest

the earthquake experienced
strong shaking.
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USGS estimated shaking intensity from M 7.5 Earthquake
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Presentation Notes
Shaking intensity scales were developed to standardize the measurements and ease comparison of different earthquakes. The Modified-Mercalli Intensity scale is a twelve-stage scale, from I to X.  Lower numbers represent imperceptible shaking while XII represents total destruction.

Relevant animation:  Earthquake Intensity https://www.iris.edu/hq/inclass/animation/earthquake_intensity 
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The USGS PAGER map shows the
population exposed to different
Modified Mercalli Intensity (MMI)
levels.

The USGS estimates that no one _ S

felt this earthquake.
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Presentation Notes
The USGS PAGER map shows the population exposed to different Modified Mercalli Intensity (MMI) levels.  MMI describes the severity of an earthquake in terms of its effect on humans and structures and is a rough measure of the amount of shaking at a given location.  
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This earthquake epicenter is labeled on the map below along with the most recent
2000 earthquakes of magnitude > 5. The subduction zone between the South
Sandwich microplate and South American Plate has frequent earthquakes with
depths increasing from east-to-west across the convergent plate boundary.

South American Plate

M7.5 Earthquake

Pacific Scotia Plate

Sandwich
microplate

Antarctica Plate

Map created with the IRIS Earthquake Browser
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Exploring Seismicity:
Interactive Earthquake Browser—World map or 3D viewer http://www.iris.edu/ieb
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The earthquake epicenter (red star) is located about 70 km (43 mi) east of Saunders Island.
The South American Plate subducts towards the west beneath the South Sandwich microplate.
In the region of this earthquake, the South America Plate subducts at a rate of ~7 cm/yr.
According to the US Geological Survey, the top of the South American Plate in the vicinity of
August 12, 2021 earthquake is at a depth
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The focal mechanism is how seismologists plot the 3-D stress orientations of an
earthquake. Because an earthquake occurs as slip on a fault, it generates primary
(P) waves in quadrants where the first pulse is compressional (shaded) and
quadrants where the first pulse is extensional (white). The orientation of these
quadrants determined from recorded seismic waves identifies the type of fault that
produced the earthquake.

Given the estimated depths of the earthquake and of the subducted slab, this
earthquake likely initiated in the lower half of the subducted South America plate as
a result of compressional forces caused by downward bending of the subducted
plate.

Reverse/Thrust/Compression
P

@ e

USGS WPhase Centroid Moment Tensor Solution
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Relevant Animation:
Understanding focal mechanisms https://www.iris.edu/hq/inclass/animation/204
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Animating the earthquakes including the mainshock and aftershocks.

Animation created with the IRIS Earthquake Browser



Presenter
Presentation Notes
Exploring Seismicity:
Interactive Earthquake Browser—World map or 3D viewer http://www.iris.edu/ieb
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A mainshock is largest magnitude
earthquake during an earthquake
sequence.

Aftershocks are smaller earthquakes
occurring after a large earthquake as the
fault adjusts to the new state of stress.

The graph shows how the number of
aftershocks and the magnitude of
aftershocks decay with increasing time
since the main shock. The number of
aftershocks also decreases with distance .  Foreshock:
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mainshock and aftershock
sequence

e

A foreshock is a smaller magnitude
earthquake that precedes the mainshock.

Probability

v

There are no special characteristics of a
foreshock that let us know it is a [.

foreshock until the mainshock occurs. [ fMlter o .
There were no foreshocks for this Time

Mag

v

earthquake.
Image courtesy of the US Geological Survey
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Relevant Animation:
Earthquake Foreshock – Mainshock - Aftershock: https://www.iris.edu/hq/inclass/animation/earthquake_foreshockmainshockaftershock 
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130+

130+

The record of the earthquake in Bend, Oregon (BNOR) is illustrated below.
Bend is 14,333 km (8,907 miles, 129.1° ) from the location of this earthquake.

PP
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Surface Waves

A prominent wave arrival on this seismogram is PP, a compressional wave that
bounced off the Earth’ s surface halfway between the earthquake and the station.

Diffracted;
P wave

/ / / / The first arrival is a diffracted P wave.
/ J‘ﬂ_(;ianhquake

Direct P and S waves cannot travel to
stations more than epicentral distance A >
104° because of the large decrease in
wave velocities across the boundary
between the mantle and the liquid outer
core. There is a "shadow zone" for direct
P waves in the range 104° <A < 140° .
The S-wave shadow zone exists for A >
104° because the liquid outer core blocks
S waves that cannot travel through liquids.
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Relevant Animation:
Where do travel-time curves come from? https://www.iris.edu/hq/inclass/animation/traveltime_curves_how_they_are_created 
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Relevant animation: 
Seismic Shadow Zone: Basic Introduction, How do P & S waves give evidence for a liquid outer core?
https://www.iris.edu/hq/inclass/animation/seismic_shadow_zone_basic_introduction 
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Teachable Moments are a service of

The Incorporated Research Institutions for Seismology
Education & Public Outreach
and
The University of Portland

Please send feedback to tkb@iris.edu

To receive automatic notifications of new Teachable Moments
subscribe at www.iris.edu/hg/retm
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