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[Gutscher et al., 2000; Abers, 2008]. Direct evidence comes from a teleseismic receiver function image
that shows an unusual overthickened low-velocity crust with a ~25° dip that is subducting beneath
central Alaska from 70 to ~130 km depth [Ferris et al., 2003]. In addition to this seismic image, GPS
observations from the dense geodetic network in Alaska [Freymueller et al., 2008; Elliott et al., 2013]
and offshore refraction data east of the Kenai Peninsula [Brocher et al., 1994; Fuis et al., 2008;
Worthington et al., 2012] support the subduction of the Yakutat terrane. The collision of the Yakutat
terrane with the North America plate has been suggested to control the volcanism, mountain building
[Plafker et al., 1994], and interplate coupling, and may bound the largest asperity of the 1964 Alaska
earthquake [Zweck et al., 2002]. However, there are several aspects of the Pacific-Yakutat slab in
southern Alaska that are still poorly known: (1) the geometry and velocity structure of the downgoing
plate, in particular, their relation to slab seismicity and metamorphic evolution; (2) the possible
structural controls on the rupture of the great earthquake, and the subduction megathrust properties
that provide that control; and (3) the 3-D structure of the subducting Pacific-Yakutat slab beneath the
Cook Inlet Basin.

In this study, we image the subducted and overriding plates and the intervening deformation zone in
the region between the Alaska coastline and central Alaska. The images are generated using data from
the 34 broadband stations of the Multidisciplinary Observations of Subduction (MOOS) and nearby
permanent stations following Li et al. [2013], in southern Alaska, and the 36 stations of the Broadband
Experiment Across the Alaska Range (BEAAR) [Ferris et al., 2003], in central Alaska (Figure 1). This data set is
particularly interesting because subsets of the MOOS stations in the eastern Kenai Peninsula cover a part
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Figure 1. Topographic-bathymetric map showing the region of the study and stations indicated as squares. Inset in
the upper-right corner illustrates regional tectonic framework. The black-dashed lines are slab depth contours at 20 km
intervals (from 20 km to 160 km) based on Wadati-Benioff seismicity [Li et al., 2013]. The Yakutat terrane boundary is taken
from Worthington et al. [2012], and the Slope Magnetic Anomaly (SMA) is from Bruns [1983]. KP, Kenai Peninsula; PWS,
Prince William Sound.
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GRT imaging: MOOS and BEAAR, 
crossing the flat slab section

The Yakutat slab can be traced from offshore to 120 km 
below the Alaska Range

Kim et al. (2014)

Rondenay et al. (2010)
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BEAAR array: crossing the Alaska Range

Brennan et al. (2011)Significant topography on the Moho across 
terrane boundaries/faults
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Broadband stations analyzed

• 468 stations

• 2094 events 
(1999-April 2017)

• 117097 event -
station pairs

24220 RFs



Receiver function analysis

• FuncLab (Eagar and Fouch, SRL 2012)
– Updated by R.W. Porritt

– 1.8.0 version 
– https://robporritt.wordpress.com/software/

• Iterative time domain deconvolution (Liggoria and 
Ammon, 1999) on data downloaded with irisFetch.m
(Trabant et al., 2012)

• CCP stacking (Clouser and Langston, 1995; Dueker
and Sheehan, 1997)

https://robporritt.wordpress.com/software/
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O’Driscoll and Miller (2015)



CCP volume cross-section C
Where is the Moho????
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Receiver function stacks – in depth
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Receiver gathers – sorted by moveout
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Moho picks at stations



Moho picks with major faults

Zooming in to central 
Alaska
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BEAAR array: crossing the Alaska Range

Veenstra et al. (2006)



BEAAR array: crossing the Alaska Range

Brennan et al. (2011)The big Moho step: Thick crust below AK 
Range, thin to the north of the Denali Fault 
system – Hines Creek Fault??
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Central Alaska Moho picks

HCF = Hines Creek Fault
DF = Denali Fault
TF = Talkeetna Fault



North of HCF XE.GNR South of HCF AK.MCK

Receiver function stacks – in depth
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Receiver gathers – sorted by moveout
North of HCF XE.GNR South of HCF AK.MCK
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Central Alaska Moho picks

HCF = Hines Creek Fault
DF = Denali Fault
TF = Talkeetna Fault



AK.WAT2 station 
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Central Alaska Moho picks

HCF = Hines Creek Fault
DF = Denali Fault
TF = Talkeetna Fault

YAK 
outline at 
depth 
(Fuis et 
al., 2008)



Moho picks with major faults

Roeske et al. next!



Thoughts …

• Striking correspondence in observed crustal 
thickness and lithospheric structure with geologically 
mapped terranes & faults

• Abundance of data – tons to learn and exploit
– Devil is in the details!

• Integration of geological observations and tectonics 
is going to continue to provide increased 
understanding and new discoveries
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Interior and Southern Alaska Plate Tectonics

Wrangell Volcanoes

YAK microplate

Possible slab tear?



STEEP array: onshore-offshore

Christeson et al. (2013)

7.7 km/s velocity contour from Eberhart-Phillips et al. (2006) model
blue = Moho depth

blended with picks from PmP (Moho) reflection points (top right) from STEEP active 
source survey



Broadband stations

468 stations
2094 events 
(1999-April 
2017)
117097 event -
station pairs

24220 RFs


