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H|s’rory Of ’rhe Nor’rh Amerlco Plate Boundary

Charlotte Plate
Fault

Juan de Fuca :
Basin

and

New Gulf

Pacific e of California

Plate

—| Today

: subduction of:Farallon plate
: ridge reached contment; SAE
: subductioniof: Juan de Eucas
plate shear -> Basin & Range™ |
~ 17 M yrs: opening of Gulf of California §§ S.D. on Pacific plate
S = moves north resp. NLAL
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Cascadia
» some history of local seismi
Seattle/Tacoma area
1 * no recorded history of megathrust EQ
=+ 1700 orphan tsunami in Japan has no
corresponding local EQ
» Natfive American lore 2
* 1990s exploration of “Cascadia ghost forest™
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@le[seielelle]

» some history of local seismicity in
Seattle/Tacoma area
4 « no recorded history of megathrust EQ
1700 orphan fsunami in Japan has no
corresponding local EQ -> My=9.0 in Cascadia
» complex aseismic slip and episodic fremors
(GPS and seismometers)
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e The SAE andiifs Neighioor:

= : south: Johnson Valley (92 Landers),
£ north: Pico thrust (94 Northridge), etc §

¢ Hayward, Calaveras, etc

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.
123 122

Mw =71
Hector Mine
1999

Mw=7.3
Landers
1992

oo Mw = 6.1
S 5 @ 6Joshua Tree
Bernardino 1ggg . 1992

Palm
Springs

2003 San Simeon EQ
2004 Parkfield

1
US Geological Survey
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“ The SAF and ifs Neighbers
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last major EQ'on SAE: & = =
[Eoma Prieta 1989

* My=6.

~ 70km south of S.F.

* 42km long rupture

e southern segment of 1906

e Jocated in seismic gap (other

Sacramento @

sectio eeped)

e 67 fataliti
* 3757 injured
* 12,000 homeless
e landslides
5 billion damage
e first EQ broadcast live !!

Pacific

“Lessons Leamed from the Lt
In US Geological Survey Circular 1045, 1989
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8/24/14 Napa quake
_ Mw=6.0
last major EQ on SAF: uitiE damag __
Loma Prieta 1989, My,=6

"« 67 fatalities $6
- billion damage
Aug 24,2014 03:20 PDT, My=6.0
: largest EQ in Bay area since 1989
362M — $ 1B dama
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Upddied EQIFronailiy:

» recurrence time varies along same fault

Uniform California Earthquake
Rupture Forecast, Version 3

(UCERF3)

Clelfle)ec FelUjlF
renewed iocus
SiInGe RIGGECrEST
20119,

1/1000 1/100

1/10 1 10

30-year M=6.7 Likelihood (Percent)

100

su’rhern SAERGES NIgGhESH
probablility of large EQ

SIO15 2024: Topic 10 - EQs and Volcanoes in W.N. America

10/18/24



10/18/24

Brian Otson
Aerial view of faulted road on the China Lake
NWAS base. Total measured right-lateral
offset of about 6.5 feet and approx 3 feet
vertical. Large offset at bottom of pic is ~5

acrest #earthquake

560 earthquakes mag. > 2 in 24 hours as of 6 Jul 11:00 AM

| 7/4 M=6.4
aftershocks in the south
7/5 M=7.1 In the north

INSAR/GPS: Creep on ihe Garock
rarfieldivs
what does this mean for LA2
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Zoomingiin on So€allandisan biego

== A e e T

"[GRAErS/BIgIBEQR 1992
(MW=728/6:5)

=Norihridge 1994 (MwW=6.7

*Hector Mine 1999 (Mw=7-1)

=gquiescenti SAE east o SalionSEd
=seismicity; pIcks Up farRersouin
=INSAR suggests: SAEready!

Laguna Salada
=| Map pre-dates
2010 Easter M=7.2 Easter EQ

1950
Courtesy Peter Shearer
SIO U247 10 U= TQS ana volcanoe




Zooming in on So€al and San Diege

AN DIEGO COUNTY
San Jacinto Fault

Elsinore Fault
=5

[
W | = most aclive Tatliincouniy.

H = M 6 recurrence fimes8=12:rs
| = lost EQ: 1987 — |

= SJF:
1/12/22 M3.9 south
' . 1/17/22 M3.5 north
Courtesy Peter Shearer :

) UZ47TOP U -

SANIBDIEGO:
" SPArSE SEISMICITY.
= DUt active faulis existi
off-shore faults:
= San Clemente Fault
— San Diego Trough Fault
= Coronado Bank Fault

SANICLEMENTE:
= Mi6.5R 18002
= M 5.9 1951
= M 5.2 on 15 June 2004
infensity: V-shakingiin S.B:

SN A = = = 7:
- = : EWP glewoeo =2
Courtesy Peter Shearer M7<e2 -> Beachwalk!
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The Hazardous €ascade Volcanoes

Potentially Active Volcanoes of Western United States
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<-some are dormant
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olumbia River - Yellowstone

1 Hotspots/Mantle Plumes

- Yellowétone started ~ 16V yrs agco
* hotspot track on Snake River Plain
* last caldera 630,000 yrs ago

Flood Basalts/Large Igneous Provinces I

» when hotspots have a lot of melt (10%)

. Columbia River Floodbasa]ts

s associated with rifting
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SUpervolcane Yellows’rone72024

712324 BIsCUI BASIA EUpHoR
= hydrothermal, not velcanic explosion
| grapefruit-sized rocks
| closed for remainder of year:

source: NPS.gov
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Supervolcoo Phlegraean Fielas, I’rly — »

e = ——

Vicinity of Naples

aean Fields

~=e  Forum Vulcani
S (Solfatara)

acting up

recurring episodes of fremors& EQs
resurging caldera

NAPLES (1M people)

last eruption: 1538
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The Last Yellowstone Eruption

MaSlSII"he past M. St. Helens 1980
VEI' S

U S. volcanoes have often erupted

‘with enormous force, sending ash

far afield. Mount Mazama ex-
ploded around 4900 B.C., forming

Craterlake. Anenuption at) Mt. Mazama 4900 BiE:

Yellowstone 600,000 years ago
‘was among the largest.
Floods of basalt inundated VEI 7
the Northwest about 15 {7
‘million years ago. Lesser
flows and eruptions are
shown in light red.

ng Valley 760000 B5E:
VEILT

4 Active volcano

© Potential volcanic activity

® Recent volcanic rock (0-5 million years ago)

® Columbia River,basalts (about 1S million years ago)
N
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The Hozordous Coscode Volcanoes =
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|AVACE:

International Association
of Volcanolegy and
Chemistry.

of the Earth’s Inferior

SIO15 2024: Topic 10 - EQs and Volcanoes in W.N. America

source: wikipedia

Bjsielelels Vellelelnle)

{ -worihy: of pardicularsiudy;

-history ofi large erupiions
-proximity. to populaied areas

The Hazardous €ascade Volcanoes

Potentially Active Volcanoes of Western United States
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isco Field éa’“‘ fe

© Albuguerque
A Bandera Field

]

UBGSIEV, 1995, Modited from: Brantey, 1994, Volcanoes of the United States: USGS Genera interest Pubication.

M. Shasta:

<-second tallest €ascade volcano
<-most voluminous

<-“currently not active”

<11 eruptions iniast 34005 yis

| <-lahars threaten 3 towns

http://vulcan.wr.usgs.gov
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& Viount ke, Helens:
y & cuoerrent | <-most active €ascade volcano

Hi )11 @) Spokane
A Mount Rainier,

Potentially Active Volcanoes of Western United States
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MteSt. Helens, 1980
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»a small* EQ20 Mar: 19305 (IVIi4>2)

> seismicity was then monitored

» 27 Mar: steam (phreatic), volcanic ashy, explosions
»roadblock

»seismicity died out by early April
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Mt. St. Helens 1980/Watching a Disaster Uniold

—_— —_— =
» bulge on Nflanks by mid=Aptil
> Continuous geodetic Survey, e T aner
»check ground water: chemisStry/fumaroeles
» 10 May: scientists concerned = N 4@

> ...roadblo sidents allowed in

Inflated magma chamber

Sideways blast

* May 18, 8:30am complex

= * possibly triggering landslide
* VEI 5

1883 Krakatau may: alsothave

SIO15 2024: Topic 10 - EQs and Volcanoes in W.N. America el'llpted like this (VEI 6)

Spirit Lake
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MLt. St. Helensr 1980/The Consequences

> ash fall‘mte: Moentana
> small lava flow

» pyroclastic flow: (directed blast)
»lahars (clogged ColumbiaRiver)

> 57 people died

Harry Truman
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available on-Youtube (from 1997
...close your-eyes andyoursee
Mt. St. Helens!

(producer was a geologist)
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— 2 more people :

on geowiki

DANTE'S PEAK

Whatever
You Do,
Don't Look
Back!
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Q2 - 1980 Mt St Helens - Why were relatively few people ki @® Single Choice

eruption was small

eruption had only lava flows

monitoring and evacuation orders

nobody lived there

eruption was not in the ocean

SIO15 2024: Topic 10 - EQs and Volcanoes in W.N. America

15



[Eong Valley €aldera
760000 yrsrago
» activity mtermittent (< 10005IS)
»>Mono [Lake 150-2507yrs'ago
Jhap losadon > geothermal activity,

25/26: May 1930
» Increase seismicity (fou=VIT6)
»damage i Viammoth

=| »caldera floor: uplift-105n

AND DOMES .
- g s e 08 '\\~

~,
LONG VALLEY,
T. CALDERA \
1 1Y

\Bear Flﬁ_
) r
Mammoth ; 7
Devils Lakes i Hot-Springs
Postpilee ke ! oHot Crgek

tn. P weTom's Place

EPICENTRAL us a5t
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> tiemors and SeISmicIty

» geodetic survey (tilt; GRSE1aser)

»chemical analysis ot ground water:

»tumarole activity/chemistry

»above/below ground €@5 emisSsion
(basements/tree kill)

»remote sensing/satellites/INSAR:

€0, GAS
Above ground
Below ground

Long
2 ® & Valley
M“{/,‘f_wm caldera

a

Reds

Lake :
‘tMammoth

& Trea kill (1995) ? Fumarole
O pnreatc pit \ Fault
® vaults 543

& 540

1km Horseshoe Lake
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