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Figure. P-wave travel time anomalies ∆𝑇𝑃 (colors), relative to the AK135 Earth model, for a 

suite of thirteen large teleseismic earthquakes, observed on about 230 Alaska array stations 

(circles). Each frame depicts anomalies for a single earthquake and is positioned according to 

the azimuth of propagation of the P-wave. For northeasterly propagating P-waves, arrivals are 

consistently late (by ~2s) for a group of stations near Cape Yakutaga (star on map).  We 

interpret this pattern as due to anomalously slow asthenospheric velocities in a region 

southeast of Cape Yakutaga (red ellipse on map). 
 

The peak-to-peak P-wave anomaly across Alaska is 4 s, with waves that interact with hot 

asthenospheric features having the latest arrivals (red) and with the cold Alaska subduction zone 

having the earliest arrivals (blue) (Figure).  For P-waves crossing the array from southeast to 

northwest, stations near Cape Yakutaga have late arrivals (red in the figure).  These same 

stations are not late for P-waves crossing the array from southwest to northeast, a difference that 

we attribute to parallax.  This pattern indicates the presence of a very slow asthenospheric 

heterogeneity southeast of Cape Yakutaga. 

Method. We assembled very high-quality waveform data for a suite of 12 teleseisms observed on 

the 230 Alaska array stations.  The earthquakes were all large (magnitude ≥6) and has epicentral 

distances in 40-70 degree range. Vertical component seismograms were deconvolved to 

displacement, band-pass filtered in the 1-20 s period range, and windowed around the arrival 



time predicted by the AK135 travel time table (Kennett et al. 1995).  Seismograms from pairs of 

stations observing a common event were cross-correlated to determine a time delay and that 

delay was converted to an anomaly by subtracting the delay predicted by AK135.  The station 

with the highest average correlation coefficient for a given event was selected as the reference 

station.  The mean anomaly for each event is not meaningful and was arbitrarily set to zero. 
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