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… but the Earth Gets Quieter 



Examples of Seismic Noise 
Kilb et al. (2012)



Global quieting of high-
frequency seismic noise due 
to COVID-19 pandemic 
lockdown measures 

Lecocq et al. (2020) 
Science Magazine July 2020



Back to Utah and Earthquakes and Pandemics 

Beginning March 16 

• University is restricted essentially closed—needed permission to 
go into building 

• All UUSS staff teleworking 
• All non-essential university travel restricted (travel off campus is 

considered university travel) 

Plans in Place 

• Continuity of Operations Planning: redundant data collection 
sites, operational exercises for work from home and responding to 
earthquakes 

• Established a Google Hangouts for communication 
• Limited equipment moved to staff residences—field trucks and 

some computers [had initially planned to be out for a couple of 
weeks—UUSS still teleworking]  





Magnitude Mw 5.7 earthquake at 7:09 AM on Wednesday, March 18, 2020 
Largest earthquake in Utah since 1992 
No serious injuries or fatalities, > $150M in damage estimates 



Response During a Pandemic 

• Keith Koper took small staff to university public outreach 
• Kristine Pankow coordinated with remainder of staff and various 

USGS groups from kitchen 
• Tasked all duty seismologists to help triage automatic alarms in 

order to process largest events first 
• Worked with State partners to get land access for aftershock 

deployments (State was closed—offices were not open) 

Impacts on the Response 
• Social media reported that M 9.0 imminent at noon 
• Travel restrictions due to COVID and toxic plume release 
• Browning building damaged and initially red tagged 

. . .weather, accessing PPE type supplies,  
receiving shipments, and mountain lions 



Felt Earthquakes and Damage



Max PGA of 54% g at station LKC.

(Pang et al., 2020)



M 5.7 Mainshock M 2.5 Aftershock



https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.eeri.org%2Fwp-content%2Fuploads%2F2020-03-18-Utah-EQ-610x352.jpg&imgrefurl=https%3A%2F%2Fwww.eeri.org%2F2020%2F03%2Feeri-response-to-m5-7-magna-utah-earthquake%2F&tbnid=pC1BCiyw-wMzlM&vet=12ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygEegUIARDiAQ..i&docid=PBucfAwnSGzlLM&w=610&h=352&q=Magna%20Utah%20earthquake&client=firefox-b-1-d&ved=2ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygEegUIARDiAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fs.abcnews.com%2Fimages%2FGMA%2F200318_gma_sandell1_801_hpMain_16x9_992.jpg&imgrefurl=https%3A%2F%2Fabcnews.go.com%2FUS%2F57-magnitude-earthquake-strikes-salt-lake-city%2Fstory%3Fid%3D69662609&tbnid=ncVQHuuwdjtRUM&vet=12ahUKEwja0Yax1pvpAhXZADQIHTiSCZsQMyhJegUIARCjAQ..i&docid=wdD7u1XXV9s5ZM&w=992&h=558&q=magna%20utah%20earthquake&client=firefox-b-1-d&ved=2ahUKEwja0Yax1pvpAhXZADQIHTiSCZsQMyhJegUIARCjAQ
https://www.google.com/imgres?imgurl=https%3A%2F%2Fcdn.vox-cdn.com%2Fthumbor%2FnsD2u7D3xVnsawKuLG0Pn8uc6hI%3D%2F0x0%3A4100x2733%2F1200x800%2Ffilters%3Afocal(1722x1039%3A2378x1695)%2Fcdn.vox-cdn.com%2Fuploads%2Fchorus_image%2Fimage%2F66520563%2FUtah_earthquake_ja_0884.7.jpg&imgrefurl=https%3A%2F%2Fwww.deseret.com%2Futah%2F2020%2F3%2F18%2F21185598%2Futah-earthquake-magna-declares-emergency-damage-epicenter-5-7-magnitude&tbnid=6l2412zhcPBPmM&vet=12ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygBegUIARDcAQ..i&docid=X1z5AtQpMmNBFM&w=1200&h=800&q=Magna%20Utah%20earthquake&client=firefox-b-1-d&ved=2ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygBegUIARDcAQ
https://www.google.com/imgres?imgurl=http%3A%2F%2Fstatic-18.sinclairstoryline.com%2Fresources%2Fmedia%2F7a63e789-ea48-490f-afad-ad72a472245f-large16x9_H.jpg%3F1584660049624&imgrefurl=https%3A%2F%2Fkjzz.com%2Fnews%2F160-aftershocks-in-utah-since-the-magna-57-magnitude-earthquake&tbnid=47B3YzAViF4tmM&vet=12ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygAegUIARDaAQ..i&docid=ivo4LUi9AU76JM&w=986&h=555&q=Magna%20Utah%20earthquake&client=firefox-b-1-d&ved=2ahUKEwiBpdyM0prpAhWIgp4KHR-DBsMQMygAegUIARDaAQ


Why can’t Utah have an M 9?



Fault Rupture and EQ Size

Mag. ~ Area ~Slip*

A 3.0 0.1 mi2 << 1 in

B 4.0 0.4 mi2 < 1 in

C 5.0 4 mi2 3 in

D 6.5 60 mi2 2 ft

E 7.5 400 mi2 10 ft

* Avg slip on rupture surface

Radiated seismic energy increases ~ 30-fold as magnitude increases by 1.0 unit



Chile, Feb. 2010 
Magnitude 8.8  

Magnitude 7.0 

[Same Map Scales!]

Magnitude 7.0 

USGS ShakeMap Estimated Shaking Intensities

Haiti,   
Jan. 2010

New  
Zealand   

Sep. 2010

230,000 fatalities; 
 ~$6-9B losses

0 fatalities; 
 $2-4B losses

490 fatalities;  
~$15-30B losses

Yushu.



Was this the big one?



Paleoseismology from Utah Geological Survey



Yellow to red: 
increasing probability 
of a large earthquake

Enough energy has accumulated on the 
Salt Lake City segment that it could 
generate a large-magnitude (M ~7) 
earthquake at any time

Salt Lake City Segment

Duross and others, UGS



Roten et al. (2012)





Mainshock and Aftershock 
(Foreshock)



2,289 total 

6 with M>4 
34 with 3<M<4 
146 with 2<M<3

https://quake.utah.edu/wp-content/uploads/June10a.jpg
https://quake.utah.edu/wp-content/uploads/mag_time_hours-June10a.jpg


2019 Ridgecrest, CA 
Earthquake Sequence

M 6.4 M 7.1

Mainshock ——Aftershocks———————- 

Foreshocks ———————————————-Mainshock———Aftershocks—————-



Aftershock Probabilities

Chance the M 5.7 was a Foreshock
• ~5% chance that a larger (even by 0.1 units) will occur in 5 to 6 days following 

mainshocks 

• Magnitudes 1 to 2 units larger much smaller than 5% chance



What did we learn and  what’s next?



Relatively low b-value, meaning a higher relative number of large aftershocks.

Standard Catalog Enhanced Catalog



High-Precision Relocated Aftershocks

Stress changes consistent 
with triggering of 
aftershocks up-dip, 
beneath the airport.

(Pang et al., 2020)



Colors represent earthquake depths

Earth Surface

Cross-section of the aftershock locationsD. Kilb



Colors represent earthquake depths

Earth Surface

Cross-section of the aftershock locationsD. Kilb



UUSS added 5 telemetered stations (BB/SM) within 7 km of the 
mainshock, 
and 180 non-telemetered geophones throughout the Salt Lake Valley.



Summary
• The 18 March 2020 Mw 5.7 Magna earthquake was the largest earthquake ever 

recorded on the Wasatch fault, yet it was moderate sized; an M7 earthquake 
would release 90 times more energy. 

• It relieved a small amount of stress on the northern edge of the Salt Lake City 
segment (SLCS) of the Wasatch fault; the SLCS is still capable of producing an M7 
earthquake. 

• The recurrence interval for large earthquakes (M>6.75) on the SLCS is thought to 
be 1,300-1,500 years; the last large event occurred about 1,400 years ago. 

• The shallow dip of the fault system at depth supports a listric model for the SLCS 
and favors the idea that low-angle normal faults can fail in large earthquakes.



UUSS Staff 
Amir Allam – research faculty 
Ben Baker – research scientist 
Bill Blycker – systems administrator 
Relu Burlacu – network manager 
Jamie Farrell – research faculty 
Mark Hale – seismic analyst 
Corey Hatch – field engineer 
James Holt – post-doc 
Keith Koper – director 
Cindi Meier – business manager 
Maria Mesimeri – post-doc 
Wes O’Keefe – field technician 
Kris Pankow – associate director 
Arvind Parapuzha – field technician 
Jim Pechmann – research faculty 
Paul Roberson – seismic analyst 
Jon Rusho – systems engineer 
Becca Sumsion – comm. specialist 
Katherine Whidden – research scientist


