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AEC catalog
Total: >500,000
2014: 40,686



This is the story about some unusual events 
happening 20 km below these vandals.
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Minto Flats fault zone + Nenana basin 
= transtensional tectonic setting



PASSCAL and AEC project
FLATS: Fault Locations and 
Alaska Tectonics from 
Seismicity





2015 very low frequency earthquake (VLFE)

Mw 3.8





Mw 3.8 event clearly 
visible at 1000 km!

(bandpass 20-50 s)
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2016 earthquake

Mw 3.8
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2-8 Hz envelopes of 
seismograms at the 34 
closest stations to the 2016-
01-14 earthquake

All stations exhibit the high-
frequency foreshock signal.



bandpass 20-100 s

2-8 Hz envelope





Polarity of amplitudes match 
among three measurements:
1. low-frequency polarity from 

nucleation period
2. high-frequency first-motion 

from earthquake
3. how-frequency inferred from 

moment tensor inversion
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Coherence of foreshock signal with mainshock
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Yoshi Kaneko



Summary
1. We present evidence for nucleation prior to a M 3.8 earthquake.
2. The Minto Flats fault zone of central Alaska produces a variety of 

events in the lower crust:
– normal earthquakes
– very-low-frequency earthquakes (HF and LF waves)
– very-low-frequency earthquakes transitioning into earthquakes 

(2012 and 2016)
3. We will apply numerical models of fault slip to explain the 

observations and to better understand the conditions at the base of 
the seismogenic zone (Yoshi Kaneko).

Please check out several posters on the Minto Flats fault zone:
Vipul Silwal, Kyle Smith, Nealey Sims, Stephen Holtkamp

THANK YOU! ctape@alaska.edu



EXTRA SLIDES



bandpass 20-100 s

2-8 Hz envelope















Events in this talk
(depths 16-24 km)



Depth estimation from moment tensor inversion

catalog



Estimating source duration
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FLATS station F3TN

radio antenna 
and camera

station box

posthole 
sensor



½ bear deterrent experiment
¼ experiment with cheap hunting cameras in Alaska winter
¼ outreach opportunity













FNN2 servicing: 2016-07-26



FNN2: 6 days later
(photo 2016-08-20)

grizzly



radio receiver 
on tower at 

Nenana bluff

F4TN, 2016-09-08
(station out on 2016-08-03)

21 feet of erosion in 3 months
Tanana river, Alaska

radio 
antenna

station box, with cable to sensor and 
conduit to radio antenna

posthole 
seismometer
(still buried)

approximate high 
water mark from 
2016 summer

Carl Tape (ctape@alaska.edu)



FLATS station F3TN
(survival of the fittest!)

vandals






