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Fault Activity Map of California Califernia Goslogieal Survey

[ Find address or place
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Fault Activity Map of California
+ Find address or place l Oq

California Geological Survey
eI, [ 2
‘ m ‘5’0[,
]
C e

LT
e
-

-~
-~
-~ ~
-~ ~-
e e

4mi

)
= | -123.694 40534 Degreas

X
Wk B R,

Elx Rive, \

Bureaucf Land Management, Esri, HERE. Garmin, USGS, NGA, EPA USDA \PS California G...

eS|

California Department of Conservation | conservation.ca.gov

A

Department of Conservation




« Of the 11 earthquakes of M7+ in CA since 1900, five c...,.,m., 32‘
occurred in this area.

« The December 5, 2024, earthquake occurred in a e s SRS ST M o
similar location to a M7.1 earthquake in 1923 that

caused some damage and triggered a small
tsunami.

« Further west along the Mendocino fracture zone, a
M7.1 earthquake occurred in 1994.

« The most damaging earthquakes in this region have
occurred onshore.
» M7.2 earthquake in April 1992 near Petrolia,
California (a reverse faulting earthquake).
* M7.2 earthquake in November 1980 near Eureka,
California (a strike-slip earthquake).

» Both events caused extensive regional damage,
and the 1992 earthquake triggered a small
tsunami recorded in California and Hawaii.

° M 6 . 2 ea rth q u a ke O n Decem ber 20, 20 21 ] a n d a SHAKING |Not felt| weak | Light | Moderate | Strong |Very strong Severe Violent | Extreme t
DAMAGE | None | None | None [Very light | Light | Moderate |Moderate/heavy | Heavy |Very heavy
M6.4 earthquake on December 20, 2022. e

Scale based on Worden etal. (20 Version 4: Processed 2022-12-20T12:29:172
& Seismic Instrument o P.eported Intensity “ Epicenter
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Earthquake Magnitude
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» Every earthquake has 1 magnitude, which is a measure of the amount of energy
released during the earthquake.

* This is described using the Moment Magnitude Scale (Mw). We no longer use the
Richter Scale!

» Expect the magnitude to change as we learn more about the earthquake.

Comparison of Recent and Historic Earthquakes by Energy Release
7.8 San Francisco 1906

©.9 Loma Pneta, Calf. 1989; Kobe, Japan 1995
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» Every earthquake generates many different intensities of earthquake shaking.
» Described using the Mercalli Intensity Scale.

Modified Mercalli Scale

Intensity | Shaking Description/Damage
| Not felt Not felt except by a very few under especially favorable conditions.
Il Weak Felt only by a few persons at rest, especially on upper floors of buildings.
Felt quite noticeably by persons indoors, especially on uper floors of buildings. Many people do not
1 Weak recognize it as an earthquake. Standing motor cars may rock slightly. Vibrations similar to the passing of
a truck. Duration estimated.
Felt indoors by many, outdoors by a few during the day. At night, some awakened. Dishes, windows,
\Y Light doors disturbed; walls make cracking sound. Sensation like heavy truck striking building. Standing motor
cars rocked noticeably.
Vi Moderate Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable object overturned.
Pendulum clocks may stop.
VI Stron Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen
9 plaster. Damage slight.
Vi Very Stron Damage negligible in buildings of good design and construction; slight to moderate in well-built ordinary
ry 9 structures; considerable damage in poorly built or badly designed structures; some chimneys broken.

Severe

Damage slight in specially designed structures; considerable damage in ordinary substantial buildings
with partial collapse. Damage great in poorly built structures. Fall of chimneys, factory stacks, columns,
monuments, walls. Heavy furniture overturned.

Violent

Damage considerable in specially designed structures; well-designed frame structures thrown out of
plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off foundations.

Extreme

California Department of Conservation | conservation.ca.gov

Some well-built wooden structures destroyed; most masonry and frame structures destroyed
with foundations. Rails bent.
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Ground shaking %?‘
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Watch the graph reflect
the ground motion.
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CISN/sc ShakeMap : 17.4 km (10.8 mi) NNE of Ridgecrest, CA
Jul 6,201903:19:52 AMUTG M 7.1 N35.77 W117.60 Depth: 17.0km 1D:38457511
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PERCENED | Notfelt | Weak | Light |Moderate| Strong |Very strong| Severe | Violent | Extreme
POTENTIAL none | none | none |Verylight| Light | Moderate |Moc.Hoavy | Hoavy |Very Heavy
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Liquefaction

3 factors required for liquefaction to occur
1) Loose, granular sediment
2) Water saturated sediment
3) Strong shaking

California Geological Survey | conservation.ca.gov/cgs




Earthquake-Induced Landslides W%h
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Landslides are caused when
the strength of the hillslope
materials is overcome by the
forces from gravity and
earthquake shaking.

It requires:

» Steep slopes

» Weak geologic materials

* Moderate to strong
ground shaking (~M5.5+)

California Geological Survey | conservation.ca.gov/cgs
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The Alquist-Priolo
Earthquake Fault Zoning
Act (1972) and the
Seismic Hazards
Mapping Act (1990)
directs the State
Geologist to delineate J / ‘ N ¢ e 3 _ A
regulatory “zones of =, ' .E‘ &f\”‘m :"-'_:f,_ﬁ‘“l\_ o’ s P
required investigation” B &(\\\ \ u_\_ (

to assist cities, counties ._,\:L\?“;nﬁh‘r A N ‘

and state agencies (lead Eattsho il any 30+ \
agencies) in fulfilling tode
their responsibilities for \ [ Serieley \ o5

protecting the public & \\?T \\ i * y

California State Parks,"Esri, TornTom, Garmin, SafeGraph, GeaoTechnologies, Inc, METI/NASA,
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Tsunami %?‘
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MC3 Dylan McCord

(U.S. Marine Corps photo by
Lance Cpl. Garry Welch
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Tsunami Wave Height
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Tsunami %?‘
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‘ Surface waves Calfornia %?‘

_are not tsunamis Department of Conservation
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How a Isunami Works




Find address or place
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Strong Motion Instrumentation Program

CSMIP obtains vital earthquake shaking data for the engineering and scientific communities
through a statewide network of strong motion instruments.
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M6.4 Ferndale Earthquake of Dec 20, 2022 )
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Fernbridge Seismic Gate
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Constructed in 1911

Connects Fernbridge community to
Ferndale

In 1976, the American Society of Civil
Engineers designated Fernbridge as
an historic civil engineering landmark
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Fernbridge Seismic Gate %;‘

Department of Conservation

Humboldt
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Macroseismic Intensity Map CISN/cgs
ShakeMap: 63 km (39.375 mi) WNW of Petrolia, CA

‘-.,

Dec 05, 2024 18:44:21 UTC M7.0 N40.37 W125.02 Depth: 10.0km ID:75095651

128°W 126°W 124°W 122°W
SHAKING |Not felt| Weak | Light |Moderate | Strong | Very strong Severe Violent | Extreme
DAMAGE | None | None | None |Very light| Light Moderate |Moderate/heavy Very heavy
PGA(%g) [<0.0464] 0.297| 2.76 6.2 11.5 21.5 40.1 =139
PGV(cm/s) |<0.0215 1.41 4.65 9.64 41.4 =178
INTENSITY [ n-m[ w | v Vi
Scale based on Worden et al. (2012) Version 9: Processed 2024-12-12T722:18:487

A Seismic Instrument © Reported Intensity

% Epicenter [ FRupture

USGS Community Internet Intensity Map
OFFSHORE NORTHERN CALIFORNIA
2024-12-05 18:44:21 UTC 40.374N 125.0217W M7.0 Depth: 10 km ID:nc75095651
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DROP! COVER! HOLD ON!
Protect Yourself During Earthquakes

99

GO TO HIGH GROUD OR INLAND!
The Shaking is Your Tsunami Warning

7 O IO IR ORI A OO~
STAY THERE!
Tsunami Waves May Arrive for Hours

California Department o f Conservation | conservat ion.ca.gov 29
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@CAGeoSurvey @DrWendyRocks

THANK YOU

Wendy.Bohon@conservation.ca.gov



