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Teachable Moments

Two strong earthquakes have rattled
north-west and south-west China.

The Yunnan quake, which had a
magnitude of 6.1, struck first at 9.48pm
on Friday (1348 GMT) near the city of
Dali. It was followed by at least two
aftershocks. Two people were confirmed
dead in the mountainous area, local
officials said in a statement, adding that
at least 17 others had been injured and
were receiving treatment.

Then a few hours later, at 1804 GMT,
more than 1,200 kilometers away, a
7.3-magnitude quake jolted China’s
sparsely populated Qinghai province in

the north-west, followed by an aftershock.

There were no immediate reports of
casualties or damage from the remote
area.
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Presentation Notes
For more detail, visit USGS:  https://earthquake.usgs.gov/earthquakes/eventpage/us7000e54r
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The Modified-Mercalli Intensity

(MMI) scale is a ten-stage

scale, from | to X, that indicates

the severity of ground shaking.

Intensity is based on observed

effects and is variable over the

area affected by an earthquake.

Intensity is dependent on ining
earthquake size, depth,

distance, and local conditions.
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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 extreme shaking.

Relevant animation:  Earthquake Intensity https://www.iris.edu/hq/inclass/animation/earthquake_intensity 
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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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Earthquake activity in the Himalaya Mountains and the Tibetan
Plateau is caused by continent-continent collision between India
and Asia. Uplift of and faults within the Tibetan Plateau result from
this collision. The red star on the map below shows the epicenter
of the May 21, 2021 earthquake that occurred on a fault within the
northeastern Tibetan Plateau.

INDIAN
OCEAN

The motion of India into Asia is
nearly perpendicular to the
Himalaya Mountains in Nepal.
Convergence between India and
Asia occurs at a rate of 4 to 5 cm/yr.
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A fundamental concept of India —
Asia collision tectonics is “extrusion
tectonics”. The basic idea is that
deformation produced by this
continent — continent collision has
propagated deep into Asia, perhaps
as far north as Siberia. As crust of
the Tibetan Plateau is thickened by
compression between India and
Asia, the plateau is “extruded”
eastward as shown by block arrow
#2. In part, this extrusion is
accommodated by the Altyn Tagh
Fault, a large left-lateral strike-slip
fault on the northwest margin of the
Tibetan Plateau. In addition, left-
lateral strike-slip faults within the
northern plateau, including the
Kunlun Fault, contribute to
eastward extrusion of crustal blocks
that override lower elevation
regions east of the plateau.
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Presentation Notes
Reference: P. Tapponnier, G. Peltzer, A. Y. Le Dain, R. Armijo, and P. Cobbold, Propagating extrusion tectonics in Asia: New insights from simple experiments with plasticine, GEOLOGY, v. 10, p. 611-616, December 1982. 
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The or‘[ern Tibetan Plateau contains several velarge

including the Altyn Tagh and Kunlun faults. Although not precisely located on the Kunlun

Fault, the May 21, 2021 earthquake does have a left-lateral strike-slip focal mechanism
and is almost certainly related to the Kunlun Fault system.

Map courtesy of Paul Kapp, University of Arizona
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This map shows epicenters of the 555 earthquakes since 1970 with magnitudes of 5.0 or larger.
The M7.5 November 8, 1997, M7.8 November 14, 2001, and M7.3 May 21, 2021 earthquakes are
the largest to occur on or near the Kunlun Fault. The deadliest earthquake in this region since

1970 was the Sichuan M7.9 earthquake on May 12, 2008 that caused over 87,000 fatalities.
Image created by the IRIS Earthquake Browser
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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 calculated from
recorded seismic waves determines the type of fault that produced the earthquake.

In this case, the earthquake focal mechanism

/ indicates it was due to strike-slip faulting.
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The tension axis (T) reflects the Block model Focal 2D Projection
minimum compressive stress Sphere of Focal Sphere
direction. The pressure axis (P)

reflects the maximum

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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Surface Waves
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%1 The record of the earthquake in Bend, Oregon (BNOR) is illustrated above.
Bend is 10402 km (6464 miles, 93.1° ) from the location of this earthquake.
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Following the earthquake, it took 13 minutes and 14 seconds for the compressional
5&:— P waves to travel a curved path through the mantle to Bend, Oregon.
. T o
- PP is a compressional wave that bounced off the surface midway between the
earthquake and the recording station.
- i ;o S
S waves are shear waves that follow the same path through the mantle as P waves.
- S waves took 24 minutes and 20 seconds to travel from the earthquake to Bend.
-
- Surface waves traveled the 10402 km (6464 miles) along the
perimeter of the Earth from the earthquake to the recording station.
10- The surface wave began to arrive in Bend 50 minutes after the
earthquake occurred in southern Qinghai, China.
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Presentation Notes
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

'I
of Portland

www.iris.edu/earthquake
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