Magnitude 7.2 KAMCHATKA PENINSULA
Saturday, January 30, 2016 at 03:25:10 UTC

Teachable Moments

A magnitude 7.2 earthquake occurred on Saturday January 30, 2016 at a depth of 161 km
(100 miles) beneath the Kamchatka Peninsula. The epicenter was located 107 km (66 miles)
north of Petropavlovsk-Kamchatskiy, Russia. Moderate to strong shaking was felt across the
southern Kamchatka Peninsula. There have been no reports of damage or injuries and the
earthquake was too deep to displace the ocean floor and generate a tsunami.




= Magnitude 7.2 KAMCHATKA PENINSULA
IRI Saturday, January 30, 2016 at 03:25:10 UTC

Teachable Moments

Shaking Intensity

The Modified Mercalli Intensity
(MMI) scale depicts shaking
severity. In the vicinity of the
epicenter, moderate shaking was
experienced except in sediment-
filled valleys where seismic waves
were amplified to strong shaking.
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USGS Estimated shaking Intensity from M 7.2 Earthquake
Image courtesy of the US Geological Survey
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The USGS is estimating that 11,000 people
experienced strong shaking and an

additional 259,000 people experienced <
moderate shaking.
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Image courtesy of the US Geological Survey




Magnitude 7.2 KAMCHATKA PENINSULA
Saturday, January 30, 2016 at 03:25:10 UTC

Teachable Moments

The blue arrows show R —
the motion of the Pacific

Plate with respect to the

North American Plate.

The red star is the

epicenter of the “Eurasian Plate
January 30, 2016 :
earthquake.

At the northern end of

the Kuril-Kamchatka v g1 it
Trench, the Pacific Plate oy 4 N i X
subducts beneath the - e

North American Plate at

a rate of 77 mm/yr

(7.7 cmlyr).

oCa

uril

UNAVCO




Magnitude 7.2 KAMCHATKA PENINSULA
IRI Saturday, January 30, 2016 at 03:25:10 UTC

Teachable Moments

The map on the right shows
regional seismicity in the
area where the northern
Kuril-Kamchatka Trench
meets the westernmost
Aleutian Trench.

This earthquake fits within
the general pattern of
shallow earthquakes near
the Kuril-Kamchatka Trench
with increasing earthquake
depth toward the northwest.

A cross section of
earthquakes within the area
outlined by the dashed
rectangle is shown in the
next slide.
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Map created using the IRIS Earthquake Browser: www.iris.edu/ieb
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Earthquakes shallower than Kuril — Kamchatka Trench
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these plates. Events deeper M 7.0 |
than 150 km, including the Jan 30, 2016
January 30, 2016 event, are i :
within the subducting

lithosphere of the Pacific

Plate. Some of the deepest

earthquakes worldwide occur

within the Pacific Plate in this

region. According to the

USGS: “The most significant

of these deep-focus

earthquakes to date was the

May 24, 2013 M8.3 event

beneath the Sea of Okhotsk,

currently the largest deep- May 24, 2013
focus earthquake on record.”
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Data source:
Muller, R.D., M. Sdrolias, C. Gaina, and W.R. Roest 2008. Age, spreading rates and spreading symmetry of the world's ocean crust,Geochem. Geophys. Geosyst., 9, Q04006,
d0i:10.1029/2007GC001743.

earch in Envi 1 Sci NOAA National Geophysical Data Center (NGDC), Marine Geology and Geophysics Division |
Data & images available from http://www.ngdc.noaa.gov/mgg/ N

million years
0O 20 40 60 80 100 120 140 150 1!0 200 220 240 260 250

The subducting Pacific Plate adjacent to Kamchatka is more than 100 million years old and is
therefore quite cold when it subducts into the Kuril-Kamchatka Trench. Although it warms during

subduction, the Pacific Plate remains cool enough to be brittle and capable of producing
earthquakes to depths of approximately 650 km.
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As reported by the USGS National Earthquake Information Center, the Kamchatka
Peninsula is one of the most seismically active regions in the world. Deformation of
the overriding North America Plate generates shallow crustal earthquakes, whereas
slip at the subduction zone interface between the Pacific and North America Plates

generates interplate
earthquakes that

extend from near the
base of the trench to

depths of 40 to 60 km.

Fortunately the region
IS sparsely populated
so the human impact
of earthquake ground
shaking is limited.
However, tsunamis
produced by large
shallow earthquakes
have caused
significant damage.
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Locations of strong M6, major M7, and great M8 and M9 earthquakes in the northern Kuril-
Kamchatka subduction zone are shown on the map below. For the M8 and M9 events on the
interface between the Pacific and
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Image courtesy of the US Geological Survey
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This earthquake occurred as a result of oblique normal faulting at intermediate
depths within the subducting lithosphere of the Pacific Plate.

The depth of this earthquake, and its oblique-faulting mechanism, indicate that it
involved intraplate faulting within the subducting slab, rather than being an
interplate thrust event on the shallower seismogenic zone between the two tectonic

plates.
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A Shaded areas show quadrants of the focal sphere in which the
A / P-wave first-motions are away from the source, and unshaded
\\_ T y areas show quadrants in which the P-wave first-motions are
. _ toward the source. The dots represent the axis of maximum

compressional strain (in black, called the "P-axis") and the axis
of maximum extensional strain (in white, called the "T-axis")
USGS Centroid Moment Tensor Solution resulting from the earthquake.
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The record of the earthquake on the University of Portland seismometer (UPOR) is illustrated
below. Portland is 5423 km (3370 miles, 48.86° ) from the location of this earthquake.
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Following the earthquake, it took 8 minutes and 47 seconds for the compressional P
waves to travel a curved path through the mantle from Kamchatka to Portland, Oregon.

Love Surface Wa

PP waves are compressional waves that bounce off the

" " Earth’ s surface halfway between the earthquake and | -
w , the statlon W

S and SS are shear waves that follow the same path through
the mantle as P and PP waves, respectively. S energy arrived
P ~ S // 15 minutes 52 seconds after the earthquake.
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T
/ Surface waves, both Love and Rayleigh, travel the 5423 km (3370 miles) along
/ the perimeter of the Earth from the earthquake to the recording station. From an
% earthquake at this depth, the surface waves have a lower amplitude than would
have been produced by a shallow earthquake of this magnitude.
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Teachable Moments are a service of

IRIS Education & Public Outreach
and
The University of Portland
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