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Station WANC is at the summit of Mt. Wrangell. Three 
other short-period stations are located within 10 km of 
WANC. Stations PAX and HARP are nearby 
broadband instruments.

Station WANC near the 
summit of Mt. Wrangell.

The ice-filled summit caldera of 
Mt. Wrangell. One of three 
cones on caldera rim is shown 
in foreground.

Active fumaroles exist around 
the summit and melt pits are 
common. Fumarolic activity 
has changed in reponse to 
several large regional 
earthquakes.
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11,000 km great circle path from 
Sumatra to Mt. Wrangell volcano.

(A) Vertical displacement record from station 
WANC. (B) Top record is filtered on 0.5-20 Hz. 
Lower record is filtered on 0.01-0.1 Hz. (C) 
Spectrogram of local events. (D) Comparison of 
WANC to nearby broadband stations. Time axis 
has been shifted for HARP and PAX assuming a 
phase velocity of 3.7 km/s to a show phase 
alignment with WANC.

Broadband displacement records are from station PAX.The 
bottom trace is from station WANC and has been filtered on 
0.5-20 Hz to show timing of local events. The spacing of the 
triggered events matches up with the radial and vertical 
components but not the transverse demonstrating that the 
Rayleigh motion is responsbile for the triggering. This is further 
evidenced by the correlation of local events and the amplitude 
of the Rayleigh waves. The local events occur on large 
amplitude Rayleigh phases only. No such correlation appears 
with the energy on the transverse component.

seismicity Triggered seismicity following the 26 December 2004 Sumatra earthquake

mt. wrangellLargest andesite sheild volcano in the world, history of disturbances

Summary
Surface waves from the 26 December, 
2004 earthquake in Sumatra triggered an 
11-minute swarm of 14 local earthquakes 
near Mt. Wrangell volcano, 11,000 km 
from the epicenter. Earthquakes occurred 
at intervals of 20-30 s in phase with the 
largest positive vertical ground displace-
ments during the Rayleigh surface waves. 
This part of the ground motion cycle is 
dominated by horizontal extensional 
stresses reaching 25 kPa. These observa-
tions imply that local events were 
triggered by simple shear failure on 
normal faults.

The observations at Mt. Wrangell are an 
especially clear case of what we suspect 
is a more general occurrence. The 
correlation was made clear by the 
unusually long period surface waves and 
the short travel times afforded by close 
seismic stations. The pattern presented 
here demonstrates the powe of phase 
correlation as a tool for identifying the 
mechanisms that control earthquake 
triggering.
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