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

Depth: Size:
® 0-30 km - M=3.0-3.9
® 30-100 km 6Oy e M=4.0-4.9
® 100-150 km e M=5.0-5.9
® >100 km e M=6.0-6.9
® M=7.0-7.9
@ M>=8.0
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Minto Flats fault zone + Nenana basin

= transtensional tectonic setting
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2015 very low frequency earthquake (VLFE)

Mw 3.8



variable time shifts: reference time is 2015-09-12 03:25:18; MDM max —-8.25e-01 nm/secatt -
BHZ BHZ_00 HHZ [ nm / sec nm / sec / sec, —] event 20150912032512711 (2015-09-12, M2.6, —148.7, ¢
35 /35 seismograms (35 stations) ordered by distance, norm —> (sin D)*-1.00
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2015-09-12 03:23:32 + 600.00 s; F2TN max —-8.72e-01 nm/sec att=435s
BHZ BHZ_00 HHZ [ nm / sec, —-] event 20150912032512711 (2015-09-12, M2.6, -148.7, 65.1, z = 1!
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A 2015-09-12 very low frequency earthquake (VLFE)
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Displacement Power Spectra
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2016 earthquake

Mw 3.8
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variable time shifts: reference time is 2016-01-14 19:04:14; F1TN max —-2.35e-01 nm/ sec at
BHZ BHZ_00 HHZ [ nm / sec nm / sec / sec, ——] event 20160114190410727 (2016-01-14, M3.8, -149.2,
34 / 34 seismograms (34 stations) ordered by distance, norm ——> (sin D)"-1.00
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station | distance | azimuth | LFFP | HFP | LFP
(km) )
F1TN 53 127 - - (D)
F2TN 6.2 62 - U U
FPAP 10.5 138 D D D
F3TN 11.0 26 - U | (U)
FNN1 12.5 173 D D D
NEA2 132 140 D D D
FNN2 152 218 u? D | (U)
FAPT 16.8 152 D D D
F4TN 174 15 D - (D)
FTGH 20.1 87 U U U
FSMN | 229 8 D D D
F6TP 25.6 325 D D D

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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Nucleation Earthquake

stage 1 (~20 seconds): stage 2 (~1 second):
(a) slow slip (VLFE) and (b) VLFE transitions into an
high-frequency foreshocks earthquake rupture (M3.8)
OR OR
(c) hundreds of LFEs (d) VLFE triggers an
as cascading process earthquake (M3.8)
d  fault surface brittle b faut sur‘f\ace n brittle

ductile

A 4

C fault surface brittle d fault surface brittle
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d  fault surface brittle b faut sur:ce 4 brittle
ductile ductile
stage | 2012 | 2013 2015 2015 | 2016
observation n VLFE | VLFE | VLFE | VLFE | VLFE
Fig. 4 | + EQ precursor + EQ
aseismic slow-slip initiation 0 Y-1 Y-1 Y-1 Y-I Y-1
high-frequency signal (Fig. 1b) 1 Y Y Y Y Y
low-frequency signal (VLFE) 1 Y-1 Y Y-1 Y Y
earthquake 2 Y N N N Y
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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
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Depth estimation from moment tensor inversion
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Estimating source duration
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group velocity, km/s
20150912Z: median Vg 3.02 km/s, max bin Vg 3.50 km/s (CC >= 0.50)
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group velocity, km/s
20150912Z: median Vg 3.06 km/s, max bin Vg 2.90 km/s (CC >= 0.50)
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F4TN, 2016-09-08
(station out on 2016-08-03) |
21 feet of erosion in 3 months
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