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The California Geological Survey Response to the 20 December 2022 magnitude M6.4 Ferndale Earthquake Sequence

Seismic hazard in coastal northern California (CA) has an annualized earthquake loss of over
$30 million USD. While the two largest contributors to seismic hazard in CA are the San An- F d I E th k S
dreas and Cascadia subduction zone fault systems, Gorda intraplate earthquakes are the larg- e r n a e a r u a e e u e n C e

est source of annual seismicity in CA. In the Mendocino triple junction (MTJ) region, these two
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overlapping fault systems interact in ways that we are only beginning to understand. Based on Earthquake Report: 2022.12.20 - S AEZ3S LI Q@ . Geological Context for 20 December 2022 Eerndale Earthquake [§ ' ' ' : , Earth Intenity y . . r ~- " e g
seismicity, the 20 December 2022 magnitude M6.4 earthquake ruptured 40-50 km of a N70E M 6.4 Northern California (& USGS Seismicity 1922-2022 M > 6.0) 2" e 24 2 S N 2 AL § e T o g Here isia brief view of the surface geology in EEE—— ~2{ == | Here isia comparison betweenithe A it @[ﬁ@@] m@ﬂ F@HH@]W@ M@@]@Hg % | To the left are two maps

® oo Bl | B0 F . | the region, using California Division of Mines | [w™ | [EEEE -~ 2/L~/ | modeled intensity and the reported in-

Seismicity (USGS - 4 week) Il | (Not Felt)

oAl e : 7> | & Geology (1999), now calledthe California | lmwuweas [ o8 .7 | tensity. Both data use the same color

0.0-1.0

s ‘ . () 5 N T N =~ 7 | forearthquake triggered
A Y dm ) 7| Geological Survey, and McLaughlin etal. e S 28\ 20t | geale, the Modified Mercalli Intensity 4 R I [
21e20 / : VI (Strong : ~ {1 4

N

N

T NG 74 | (2000) mapping. =i " .- -~ | Scale (MMI). The colors and contours | = * | LN | al, 2017) and earth-
s T A TR Y xtvoen) (/i ~".e/- | on the map are results from the USGS | & fonat 4 W sk e, | quake induced liquefac-

Elevation = ! W )’ & ] ) ) :J ' »} 1% - 20% | ‘ e
. : - graE e (e eV B8 | Notel 3 things: Strong otion ([P e N modeled intensity. The Did You Feel / MEERCL T ek | tion (right, Zhu et al.,
— | “on S THE 2 Az il | (1) The Neogene to Quaternary (3'Majand O O\ 75 | I1t2 (DYFI) data are plotted as aitrans- Vs 5 Vg S | 2017).

striking intraplate fault zone within the subducted Gorda plate.
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Understanding the potential impact from future earthquakes supports community prepared- =t : e oAy

ness and mitigation to protect lives and reduce potential damage to infrastructure. An essen- b :
tial part for estimating hazards from future earthquakes is the documentation of ground defor-
mation following earthquakes to better develop relations between earthquake source parame-

ters and the occurrence of surface effects caused by shaking and surface rupture.
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The California Geological Survey (CGS) and U.S. Geological Survey (USGS) operate an earth- N (1) A1 T i ’v e —
quake field response program designed to collect field observations of fragile and perishable : Q) el 0 7 NI
geologic evidence for earthquakes that impact the state. The CGS, with Federal, State, and N N /i ;/

non-profit partners, coordinates earthquake field investigations through the CA Earthquake Psuc;:f g / i Géf 1 b

Clearinghouse (CEQCH). The CEQCH activated a virtual clearinghouse following the M6.4 R\ \ B, d
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~portand The earthquake cycle produces dif- The Gorda plate forms at the Gordai Ridge, an oceanic spread- Earthquake Sequences
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