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As do neighboring states and northern Mexico. Destructive ground shaking from 
earthquakes does not respect state or national boundaries.  

Arizona has earthquakes! 

Dr. Michael Conway
Senior Res. Scientist
Arizona Geological Survey



In a word; yes!
Arizona is ‘earthquake 
country’, with about 100 
earthquakes occurring 
within the state each year.

And earthquakes 
originating in nearby 
California, Nevada, Utah, 
New Mexico and Mexico 
can impact Arizona 
infrastructure and 
residents as well. 

Earthquake hazard map of contiguous U.S. by U.S. Geological Survey



Arizona is situated on the western edge of 
North America, adjacent to the North 
America and Pacific tectonic plate 
boundary. The San Andreas Fault system 
has been active for more than 25 million 
years and is capable of producing  
destructive M6-M8 earthquakes. 

California registers more than 1,000 
earthquakes each month. Yuma, Arizona is 
50 miles east of the Imperial Fault, a 
segment of the San Andreas fault system. 
An earthquake on the Imperial Fault will, 
and has, rock(ed) Yuma.  

Why earthquakes?  I.

Yuma



Western and southern Arizona reside in the 
extensional Basin and Range Province (B&R). 

Over the past 20+ million years extension in the 
B&R has produced 100s of range front faults. 
Episodic movement along those faults produce 
small-, to moderate-, to rare large-magnitude 
earthquakes.  

Why earthquakes?   II.



Faults & Earthquakes I

3 principal types of faults
• Reverse & thrust from 

compression
• Normal from extension 

(e.g., Basin and Range 
Faults)

• Strike-slip from lateral 
shear (e.g., San Andreas 
Fault system)



Seismic wave velocities
Surface waves - 2-3 km/s;
Body waves 4-6 km/s  

Speed of sound ~ 0.34 km /s 

Faults are planes of weakness in 
the Earth’s crustal rocks.

When sufficient stress 
accumulates, the rock will break 
–EARTHQUAKE;  releasing 
seismic (energy) waves that 
propagate through surrounding 
rock causing ground shaking. 

Faults & Earthquakes II



A week in the tectonic life of 
US & Central America

This image displays all
earthquakes recorded in one 7-
day period  (9/18 – 9/25 2019) by 
the USGS seismic and partner 
network(s). The majority were < 
M2.5 and thus were not felt.

The color ramp reflects the level 
of seismic hazard: 
red to orange – high to moderate; 
blue – low hazard.

https://earthquake.usgs.gov/earthquakes/map/



Source:
FEMA P-530: Earthquake Safety at Home

Color ramp illustrates the 
expected number of 
occurrences of damaging
earthquake shaking in 10,000 
years.



Tracking Arizona Faults & Earthquakes
Natural Hazards in Arizona interactive viewer  

Earthquakes epicenters 1852-2020Quaternary faults
(https://tinyurl.com/AZ-EQ-Flts-viewer)



Historic earthquakes 
time-lapse video
https://tinyurl.com/AZEQ-Video

1 second is equal to 2.7 years. 
The larger the starburst the 
larger the magnitude of the 
event.

The prominent increase in 
events in the final decade of 
the 20th century and first 
decade of 21st century results 
from increasing the number of 
seismometer deployed in 
Arizona. 



Arizona’s ‘BIG ONE’s

More than 50 people were killed in 
Sonora, Mexico, as a result of 
collapse of the cathedral shown on 
the cover of this report. 

 Magnitude ~ 7.5

 100 km-long ground rupture

 Northern end ~10 km south of 
Arizona border

 Ground shaking widely felt 
throughout AZ, MX, NM. 

4 May 1887 Great Sonoran Earthquake

https://tinyurl.com/1887-SonoranEQ



Fault scarp of the 1887 Great Sonoran Earthquake,
maximum displacement of ~ 4 meters between 
upthrown and downthrown blocks.

Ground rupture along the trace of the fault marked by 
Red and black arrows.  

1887 Great Sonoran Earthquake



Imperial Fault, CA M7.1 event
Imperial Valley CA,  8 May 1940 

13.5 feet



Pancaked building with a broken back
Brawley, CA

Imperial Fault, CA M7.1
Imperial Valley, 8 May 1940



Extensive liquefaction 
in Yuma Valley
1940 EQ.

Liquefaction occurs when water saturated
soils behave like a fluid.



Impacts of M 6.5 to 7.0+ Earthquake
• Very strong to strong ground shaking
• Felt aftershocks – Days | W | M | Years
• Damage to roads and bridges
• Damage/Collapse of some *URM buildings
• Water & gas mains disrupted – FIRE
• Critical facilities disrupted – H / S / P
• Few fatalities but numerous injured
• Communications disrupted
• 1o,ooos without power
• Damage to rail lines 
• Landslides

*URM – unreinforced masonry building 



FEMA Seismic Design 
Category   A - E

Yuma Arizona 
More stringent building code 
(C-D2)

Engineering for 
Earthquakes 



FEMA to the rescue with help 
from EERI and State, County, 
Tribal and Municipal 
emergency management 
teams.

Earthquakes: 
A nationwide geohazard



Skirting 
Yuma’s 
Bridges 



Earthquake preparedness



https://tinyurl.com/EQSafetyAtHome-FEMA110-page document for general public use



Download here

https://www.fema.gov/media-library-data/1510153676317-82124ab3b0a31ea239f60acc8d46c2ba/FEMA_B-526_Earthquake_Safety_Checklist_110217_508.pdf


• AZ Broadband Seismic Network
• Natural Hazards in AZ Viewer
• Great Arizona Shakeout
• ACES – AZ Council on Earthquake 

Safety

AZGS Earthquake Services

https://azgs.arizona.edu/



County Earthquake Flyers: Preparing for & Surviving Eqs!
Coconino, Yavapai and Yuma Counties

Download at http://repository.azgs.az.gov/



Haikus inspired by the 2011 Tōhoku earthquake and tsunami

打ち続くなゐのハンマー砂あらし
uchitsuzuku nai no hanmā sunaarashi

the endless hammering
of earthquakes—
sand storm

燕来て人消える街被爆中
tsubame kite hito kieru machi hibakuchū

swallows arrive
and people disappear from the town
radiation exposure

大なゐの後の春泥生臭し
ōnai no ato no shundei namagusashi

after the earthquake
the spring mud smells
fishy

流されてもうないはずの橋朧
nagasarete mō naihazu no hashi oboro

washed away
the bridge that is no longer there
in the mist

避難所に春来る
キャッチボールかな
hinanjo ni haru kuru 
kyatchbōru kana

spring comes
to a refugee camp . . .
playing catch

http://www.graceguts.com/translations/fukushima



Michael Conway
Arizona Geological Survey 
Univ. of Arizona
Tucson, AZ  USA

fmconway@email.Arizona.edu
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