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Figure 1: Depth slices through the S-velocity model at 75 and 90 Km. Modified from Jiang et al. (2018) 



 

 

 
6 

 

Figure 2: AKTA array. Modified from USArray.org Figure 2. AKTA array. Modified from USArray.org 
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Figure 3: Tectonic setting of Alaska. Modified from Koons et al. (2010) 
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Figure 4: Elevation map with the important features of the geology of Alaska, modified from Jiang et al. (2018). Red triangles 
denote <2 Ma volcanoes. The green line marks the Pacific plate boundary. Black lines represent major faults including TF = Tintina 
fault, DF = Denali fault, CF = Contact fault, BRF = Border Ranges fault, TrF = Transition fault and QCF = Queen Charlotte fault.  NAC 

= North American Craton, YAK = Yakutat terrane, PWT = Prince William terrane, PT = Peninsular terrane, CT = Chugach terrane, 
WT = Wrangellia terrane, and YCT = Yukon composite terrane. Mountain ranges are labeled as BR = Brooks Range, RM = 

Richardson Mountain, MM = Mackenzie Mountain, AR = Alaska Range, and SE = St Elias Range. The inset shows the AKTA. 
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Figure 5: Earthquake distribution of Alaska between 1970-2012. Modified from USArray.org 
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Figure 6: Seismic stations used in this study. From the seismic networks and deployments: AKTA, 1E, 5C, 5F, 7C, 7J, AK, AT, 
AV, CN, DE, DW, GM, II, IM, IU, NY, PN, PO, PP, SH, TA, US, XE, XF, XI, XL, XM, XN, XO, XR, XV, XY, XZ, Y2, YE, YG, YM, YO, YV, 

YY, ZE ,ZQ. The inset is showing the studied area and the center of our array. 
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Figure 7: Teleseismic earthquakes used in this study, from the time period 2013-2019.  
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Figure 8: GUI tool used to 
measure δt, with select 

traces from a Mw 6.4 event 
at 62° distance, and a depth 
of 410 Km. A. Traces plotted 

by distance to the event, 
aligned by predicted travel 
time based on a 1-D model. 

The dotted red lines limit 
the window for the cross-
correlation. B. Cleaned, 
filtered and windowed 

traces. C. Cross-correlated 
traces. The red trace is a 

stack of all traces; the 
dotted black line is the 

hand-picked arrival time. 
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Figure 9: δt for P-wave station average terms. Blue represent fast arrivals and red represent slow arrivals. White stations 
have values between -0.1 and 0.1 (s). The symbol size represents the number of teleseismic earthquakes recorded by this 

station.  
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Figure 11: δt for SKS-wave station average terms. Blue represent fast arrivals and red represent slow arrivals. White stations have values 
between -0.1 and 0.1 (s). The symbol size represents the number of teleseismic earthquakes recorded by this station. 
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Figure 10: δt for S-wave station average terms. Blue represent fast arrivals and red represent slow arrivals. White stations have values 
between -0.1 and 0.1 (s). The symbol size represents the number of teleseismic earthquakes recorded by this station. 
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Figure 12: δt for S-wave and SKS-wave combined station average terms. Blue represent fast arrivals and red represent slow arrivals. 
White stations have values between -0.1 and 0.1 (s). The symbol size represents the number of teleseismic earthquakes recorded by this 

station. 

Figure 13: Histograms with the distribution of differential travel values averaged by station for A. P-wave arrivals. B. S-wave and SKS-
wave combined. 
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Figure 14:  Δt* for P-wave station average terms. White stations have values between -0.1 and 0.1 (s). The symbol size represents the 
number of teleseismic earthquakes recorded by this station. 
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Figure 15:  Δt* for S-wave station average terms. White stations have values between -0.1 and 0.1 (s). The symbol size represents the 
number of teleseismic earthquakes recorded by this station. 
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Figure 16:  Δt* for SKS-wave station average terms. White stations have values between -0.1 and 0.1 (s). The symbol size represents the 
number of teleseismic earthquakes recorded by this station. 
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Figure 17: Δt* for S-wave and SKS-wave combined station average terms. White stations have values between -0.1 and 0.1 (s). The symbol 
size represents the number of teleseismic earthquakes recorded by this station. The red rectangle represents the area of Figure 18. 
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Figure 18: Δt* for S-wave and SKS-wave combined station average terms. Zoom to a section of the Aleutian island arc. Location and 
color scale showed in Figure 17. 
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Figure 19: Histograms with the distribution of differential attenuation values station averaged for A. P-wave arrivals. B. S-wave and SKS-
wave combined. 
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Figure 20: Smoothed maps of A. δt B. Δt* for S-wave and SKS-wave combined. Interpreted regions are labeled from A1 to A6. 
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Figure 21: Individual measurements as function of back-azimuth for every event for A. δt P-wave and B. Δt* S-wave and SKS-wave 
combined. 
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https://avo.alaska.edu/
https://earthquake.alaska.edu/
http://www.usarray.org/alaska
http://ds.iris.edu/ds/

