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Teachable Moments

A magnitude 7.5 earthquake occurred at 5:52 a.m. Sunday
local time about 41 km (26 miles) NNW of the coastal city of il

Barranca, Peru, and about 160 km (100 miles) north of the T g =
capital of Lima, Peru at a depth of 112.5 km (70 miles). The C i

earthquake was felt across Peru's northern border in o

Colombia and Ecuador.

2 Quita

C hiclayo e n s U
Early reports indicate minor injuries, widespread damage to iE
buildings, and several highways in the Amazonas and

Cajamarca regions blocked by fallen stones.
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Presentation Notes
More info:  https://earthquake.usgs.gov/earthquakes/eventpage/us7000fxq2

La Jalca District, Chachapoyas, Peru Pre-earthquake By JYB Devot - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=74222027
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The Modified-Mercalli Intensity bt
(MMI) scale is a ten-stage scale
that indicates the severity of
ground shaking. Intensity is
dependent on the magnitude, W

depth, bedrock, and location. guq JOR
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The area near the epicenter °
experienced severe shaking from ! i
this earthquake. 5
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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 ten-stage scale, from I to X.  Lower numbers represent imperceptible shaking while X 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.

B

27,000 people were exposed to severe
shaking from this earthquake.
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_ The color coded contour lines outline regions of MMI intensity.
- Viotent o The total population exposure to a given MMI value is obtained by
- Etreme - summing the population between the contour lines. The estimated

population exposure to each MMI Intensity is shown in the table.

Image courtesy of the US Geological Survey
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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 illustration shows
the rate and direction of
motion of the Nazca
Plate with respect to
the South American
Plate. Locations of
active Andean
volcanoes are shown
by the orange triangles.

This earthquake is
shown by the red star.
At the location of this
earthquake, the Nazca
Plate subducts beneath
the South America
Plate at a velocity of
about 56 mml/yr.
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Relevant Animation:
Peru-Chile Subduction Zone: Earthquakes & Tectonics https://www.iris.edu/hq/inclass/animation/236 
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Epicenters are shown on a map of
historic seismicity on the right.
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South American Plates and within the 2 N SLRIC
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A 3D view along the cross section South A;erican Plate
oriented along the thin white line is i
shown below. This earthquake Bt
occurred within the top of the Nazca
Plate as it bends to dive more steeply Brazil
beneath the South American Plate.
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Maps generated using 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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At the location of this earthquake, the oceanic Nazca Plate moves east relative to
the South American Plate, subducting at the Peru-Chile Trench west of the
Ecuadoran coast and sinking into the mantle beneath South America. This
earthquake occurred at an intermediate-depth, where earthquakes occur within the

subducting slab rather than at the shallow plate interface between subducting and
overriding tectonic plates.

Animation exploring

plate tectonics and

earthquakes of the

Nazca — South
America plate

E] boundary region.
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Relevant Animation:
South America – Earthquakes and Tectonics:  http://www.iris.edu/hq/inclass/animation/peruchile_subduction_zone_earthquakes__tectonics 
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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 determines the type of fault that produced the earthquake.
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USGS W-phase Moment Tensor Solution

Normal/Extension

Focal 2D Projection
Sphere of Focal Sphere

Block model

The tension axis (T) reflects the In this case, the earjchquak.e gccurred at a
minimum Compressive stress depth of 112.5 km, I|ke|y within the Nazca
direction. The pressure axis (P) Plate which is subducting beneath the
reflects the maximum South America Plate.

compressive stress direction.
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Relevant Animation: 
Focal Mechanisms Explained   https://www.iris.edu/hq/inclass/animation/focal_mechanisms_explained
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The record of the earthquake in Bend, Oregon (BNOR) is illustrated below.
Bend is 6984 km (4340 miles, 63.1° ) from the location of this earthquake.

704 P S /
Surface waves

Following the earthquake, it took 10 minutes and 15 seconds for the compressional
50 P waves to travel a curved path through the mantle to Bend, Oregon.

s /S s

S waves are shear waves that follow the same path through the mantle as P waves.
S waves took 18 minutes and 38 seconds to travel from the earthquake to Bend.

)

25- Because the focus of this earthquake was more than 100 km
deep, there was little displacement of Earth’s surface above
the earthquake and almost no surface waves were produced.

Time (Minutes)
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Relevant Animation:
Travel time curves.  How they are created:  https://www.iris.edu/hq/inclass/animation/traveltime_curves_how_they_are_created


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

RJ University
of Portland

www.iris.edu/earthquake
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