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Alaska: Seismicity
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Cross-sections used for the 2D models
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Interseismic deformation rate along A-A’
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Interseismic deformation rate along A-A’
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Interseismic deformation rate along A-A’
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by interseismic deformation alone



Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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Modeling deformation rate along B-B’
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The mismatch can be fixed by either:

– Decreasing the locking depth

– With a weaker lower crust above the mantle wedge



Modeling deformation rate along B-B’
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Modeling deformation in 3D: Discretized geometry
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Residual velocities
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Postseismic deformation in 3D
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Postseismic deformation in 3D
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InSAR observations

1993 1994 1995 1996 1997 1998 1999 2000
−300

−200

−100

0

100

200

300

Year

Bp
er

p 
(m

)

  1
01

74

  1
06

75

   5
87

5

  1
13

86

  1
73

98

  2
34

10

  1
16

77

   6
37

6

   6
87

7

  1
78

99

  2
24

08

1975 1980 1985 1990 1995 2000

Rifting Data

550

575

600

N
or

th
in

g 
(k

m
)

575 600 625

Easting (km)

−0.5

0.0

0.5

C
yc

le

550

575

600

N
or

th
in

g 
(k

m
)

575 600 625

Easting (km)

−0.015

0.000

0.015

C
yc

le

(Measures a component of (Measures a component of
displacement) strain)



Individual Contributions

550

575

600

N
or

th
in

g 
(k

m
)

575 600 625

Easting (km)

Observed

575 600 625

Easting (km)

Model

575 600 625

Easting (km)

Residual

550

575

600

N
or

th
in

g 
(k

m
)

575 600 625

Easting (km)

Viscous relaxation

575 600 625

Easting (km)

Plate Spreading

575 600 625

Easting (km)

Mogi

−0.015 0.000 0.015

Cycle



Conclusions

– GPS velocities in southcentral Alaska can be explained by a
combination of interseismic deformation and postseismic
viscous relaxation following large recent earthquakes

– Best fitting model needed to match transient deformation
requires postseismic viscous relaxation of mantle along with:

- Shallow locking depth on part of the segment between the
Kodiak and Kenai asperities, or
- A weaker lower crust above the mantle wedge


