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On the cover: Puget Sound has a history of tsunamis that includes
water waves generated by this landslide at the Tacoma Narrows. The
slide occurred three days after the magnitude-7.1 Olympia earthquake
of April 13, 1949. It generated a tsunami that reflected off the
opposite shore and propagated back to the coast on which the
landslide occurred.
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Addendum: Seismic Surface Wave Forcing of
Water Waves and Seiches (by H. O. Mofjeld)

Well after the workshop, the Mw 7.9 Alaska earthquake on 3 November 2002
generated strong seismic surface waves southward that created damaging
water waves in Lake Union (Barberopoulou et al., 2002) and Puget Sound
marinas (A. Qamar and W. Steele, private communication). There is also
evidence that the Seattle sedimentary basin acted to amplify the seismic
surface waves in its vicinity (Barberopoulou et al., 2002). Vertical seismic
wave amplitudes as large as 0.3 m were recorded in the Seattle area.

Strong seismic waves will occur in the Puget Sound region as the result
of earthquakes on local, Cascadia, and even distant fault zones. Therefore,
it is appropriate to include seismic surface waves as potential geophysical
sources of dangerous water waves in Puget Sound.

To fully characterize the seismic surface waves as sources, a database
is needed that contains the probabilities of their amplitudes, frequencies,
and orientations as functions of geographical location. Of particular impor-
tance are the horizontal velocities of the ground, since these are the primary
mechanism generating the water waves at the shore (Mofjeld, in prepara-
tion). These are needed for the fault zones in the Puget Sound region, the
Cascadia Subduction Zone, and more distant regions such as Alaska. The
orientation is important because the amplitudes of the water waves can be
very sensitive to this parameter.

Also needed are observed and synthetic time series of the seismic surface
waves to drive water response models. The wave periods of greatest interest
are between one to 60 seconds, in terms of generating dangerous waves and
seiches within small bodies of water.

The USGS shake map for the Puget Lowland is an essential step for-
ward in developing this database. At present, it provides peak accelerations
due primarily to earthquakes on the Seattle Fault, South Whidbey Island
Fault, and the Cascadia Subduction Zone. These accelerations need to be
integrated in time in order to give peak horizontal velocities. Deep focus
earthquakes under the Puget Lowland occur on irregular decadal to multi-
decadal timescales, as observed in the 20th century. While they are less
prone to generate strong seismic surface waves than shallow earthquakes,
they cannot be discounted as potential sources.

References

Barberopoulou, A., K. Creager, A. Qamar, G. Thomas, and W. Steele (2002):
Local amplification of seismic waves from the Mw 7.9 Alaska earthquake and
a damaging seiche in Lake Union, Seattle, Washington. Fall AGU Meeting,
Abstracts.

Mofjeld, H.O., F.I. Gonzélez, V.V. Titov, and J.C. Newman: The generation of
seismic seiches and their dependence on seismic wave dispersion and imperfect
boundary reflection. In preparation.



PUGET SOUND TSUNAMI SOURCES—2002 WORKSHOP REPORT

35

Appendix A: Workshop Participants

Brian F. Atwater

Univ. of Washington
Box 351310

Seattle, WA 98195
Phone: 206.553.2927
Fax: 206.553.8350
E-mail: atwaterQusgs.gov

Eddie Bernard

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA 98115

Phone: 206.526.6800

Fax: 206.526.4576

E-mail: eddie.n.bernard@noaa.gov

George Crawford

Washington State Military Dept.
Emergency Management Div.
Camp Murray, WA 98430-5122
Phone: 253.512.7067

Fax: 253.512.7207

E-mail: g.crawford@emd.wa.gov

David Finlayson

School of Oceanography
University of Washington

Seattle, WA 98195

Phone: 206.543.7229

E-mail: dfinlays@u.washington.edu

Arthur D. Frankel

P.O. Box 25046
Lakewood, CO 80225
Phone: 303.273.8556

Fax: 303.273.8600
E-mail: afrankel@usgs.gov

James V. Gardner

Bldg. 15, McKelvey Building
USGS Mailstop 999

Menlo Park, CA 94025
Phone: 650.329.5469
E-mail: jvgardner@usgs.gov

Carolyn Garrison-Laney

Department of Earth and Space Sciences/USGS

63 Johnson Hall, Box 351310
University of Washington
Seattle, WA 98195-1310
Phone: 206.313.7946 cell
E-mail: cegl@u.washington.edu

Frank I. Gonzéilez

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA 98115

Phone: 206.526.6803

Fax: 206.526.6485

E-mail: frank.i.gonzalez@Qnoaa.gov

Mark L. Holmes

Dept. of Oceanography

Univ. of Washington

Box 357940

Seattle, WA 98195

Phone: 206.543.7313

Fax: 206.543.6073

E-mail: mholmes@u.washington.edu

Bruce E. Jaffe

U.S. Geological Survey Pacific Science Center

University of California
Santa Cruz, CA 95064
Phone: 831.459.2824
Fax: 831.427.4748
E-mail: bjaffe@Qusgs.gov

Tamie Jovanelly

619 Franklin Ave.

Kent, Oh 44240

(Kent State University)
Phone: 330.678.3962
E-mail: tjovanel@kent.edu

Bob Karlin

University of Nevada, Reno
Dept. of Geological Sciences
M/S 172

Reno, NV 89557-0180

Phone: 775.784.1770

E-mail: karlin@mines.unr.edu

Robert E. Kayen

Bldg. 15, McKelvey Building
USGS Mailstop 999M

345 Middlefield Rd.

Menlo Park, CA 94025
Phone: 650.329.4195

Fax: 650.329.5590

E-mail: rkayen@Qusgs.gov



36

F. Gonzéalez et al.

Workshop Participants (cont.)

Harold O. Mofjeld

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA 98115

Phone: 206.526.6819

Fax: 206.526.6485

E-mail: harold.o.mofjeld@noaa.gov

Stephen P. Palmer

Washington State Dept of Natural Resources
Washington Division of Geology and Earth Resources
P.O. Box 47007

Olympia, WA 98504-7007

Phone: 360.902.1437

Fax: 360.902.1785

E-mail: steve.palmer@wadnr.gov

Brian Sherrod

Univ. of Washington

Box 351310

Seattle, WA 98195

Phone: 253.653.8358
206.553.0153 mobil

E-mail: bsherrod@usgs.gov

Hugh M. Shipman

Washington State Dept. of Ecology
3190 — 160th Ave. SE

Bellevue, WA 98008-5452

Phone: 425.649.7095

Fax: 425.649.7098

E-mail: hshi461Qecy.wa.gov

Vasily V. Titov
NOAA/PMEL

7600 Sand Point Way NE
Seattle, WA 98115

Phone: 206.526.5436

Fax: 206.526.6485

E-mail: vasily.titov@noaa.gov

Angie J. Venturato

NOAA/PMEL

7600 Sand Point Way NE

Seattle, WA 98115

Phone: 206.526.6556

Fax: 206.526.6485

E-mail: angie.j.venturato@noaa.gov

Timothy Walsh

Division of Geology & Earth Resources
P.O. Box 47007

Olympia, WA 98504-7007

Phone: 360.902.1432

Fax: 360.902.1785

E-mail: tim.walsh@wadnr.gov

Craig S. Weaver

Univ. of Washington

Dept. of Earth and Space Sciences
Seattle, WA 98195-1310

Phone: 206.553.0627 x

Fax: 206.553.8350

E-mail: craig@geophys.washington.edu
craig@usgs.gov

Jon Whisler

1008 NE 72 St.

Seattle, WA 98115

Phone: 206.336.1639

Fax: 206.524.3543

E-mail: whislerj@Qu.washington.edu

Harry H. Yeh
Civil and Environmental Engineering
167 Wilcox Hall
Univ. of Washington
Box 352700
Seattle, WA 98195
Phone: 206.685.1024
206.685.8655
Fax: 206.685.3836
E-mail: harryeh@u.washington.edu





