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A TSUNAMI LAYS DOWN A SHEET OF SAND

Before Minutes to hours Centuries after
earthquake after earthquake earthquake
Land subsides Mud deposited by tides since

1700. Contains coarse silt but

lacks sand except just above a
subsided, buried soil. Mud
thickness, 80cm

during earthquake Sand-laden tsunami
(diagram, p. 10) ~ overruns subsided

landscape.
Marsh Sand sheet

Buried soil of marsh that
subsided in 1700

S0 Bk el .-
. “a‘t‘h‘m‘_é 2t
: ,_ewrjj ,.%?‘,TIDAL MUD

BURIED MARSH SOIL

Niawiakum River, Willapa Bay
(Oyster locality of Atwater and
Hemphill-Haley, 1997)

{

Sandy layer, each the likely record of an onrushing wave
in the tsunami train that began the evening of January 26,
1700 (inferred timing, p. 42-43). The sandy layers
alternate with mud that probably records the slack water of

crested waves. Oprhan Tsunami, 2016



MATERIAL DATED
(and year first
measured)

e

:].-.E

-[Peat]and other plant
remains in or above

buried soil (1986)

-[Rinad of weather-

. beaten[frunks bf

: western red cedar
killed by post-
earthquake tides
(1988)

Ringslof bark-

. bearing|roots pf

* Sitka spruce killed
by postearthquake

tides (1990)

Leave)g and stems
. of herbaceous
plants killed by post-

earthquake tides
(1993)

AGE OF MATERIAL
RELATIVE TO TIME OF
EARTHQUAKE

Commonly decades or
centuries older, or
decades younger

Outermost preserved ring
older by intervals
unknown until 1996,
when the trees’ final rings
were dated in bark-
bearing roots (p. 96)

Typically older by
amounts known, to within
a few years, from counts
of annual rings

Older by a decade or two
at most for woody stems
of perennials; by a few
years at most for leaves

METHOD
(and typical
uncertainty)

Conventional
radiocarbon
(50 "“Cyr)

Ring-width
pattern
matching
to calendar
year (p. 97)

High-
precision
radiocarbon

(+ 10-15 “C yr)

AMS
radiocarbon
(50 "“Cyr)

EVENTUAL
COASTWISE
EXTENT

Most estuaries, |
southern B.C. to
northern Calif.

Four estuaries
in southern
Washington

Four estuaries
(facing page)

Seven
estuaries
(facing page)

TIME WINDOWS FOR MOST
RECENT GREAT EARTHQUAKE

as inferred by 1995

(I T 1 |

1650

1800
A.D. :

Written history rules out

the occurrence of any great
Cacadia earthquake after
1800 and probably since

1775 (p. 12).

L

One annual ring, composed of
cells added early (light) and late
(dark) in growing season, which

runs May to September

Bay Center, Willapa Bay

L
Final
ring

Oprhan Tsunami, 2016



€ oS
o\ [ [\

V1TSS 1SS

rq":,"‘h"' .;-w‘

.4“, 1N GV




EARTHQUAKE ANALOGS ON FACING PAGE

1964 Alaska

Cascadia

1985 Mexico B ™

Pacific Ocean

1960 Chile

Oprhan Tsunami, 2016 — — = 0 .



Same Evidence

Land subsides
during earthquake (p. 10)

Buried soil

By lowering land into a bay or river mouth, subsidence during an
earthquake produces a lasting record of the earthquake's
occurrence.






TIME IN JAPAN TIME SINCE EARTHQUAKE
(~120-minute hours; p. 43) (60-minute hours)

0

O

Hour of eight, afternoon of 8th day, 12th Tsunami already striking Pacific coast at Hour of seven, afternoon, 8th day of 12th
month, 12th year, Genroku era Cascadia (resulting deposits, p. 18, 20) month
Cascadia earthquake, ~9 p.m., Jan. 26, 1700

CASCADIA
W ch UNITED
ash.
ESTIMATED SOURCE AREA OF THE | L STATES
1700 CASCADIA EARTHQUAKE | o
! Cali.
KNOWN SITES OF WA
THE 1700 TSUNAMI : b
IN JAPAN . ’
{ "\ Kuwagasaki
JAPAN ' g Tsugaruishi
s -+ Otsuchi
¢ , _© Nakaminato
P e i
e o VAl 1
Iy I :
i Tanabe
Hour of eight, night, 8th day of 12th month 3y N —— )
At Cascadia, 9 a.m. of January 27 =1 : A 200 kr

X

Tsunami Earthquake
in Japan in North America

Hour of five, morning, 9th day of 12th month Hour of four; morning, Sth day of 12th month
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Berm
Beach

® Subsidence
New higher
sea level

Land drops l

® Tsunami

Tsunami __ |
sediments

Breach -

B SSNN\N

EARTHQUAKE

EARTHQUAKE

BEFORE
DURING
e Retreating coast — Tree killed by
New berm ~ r/tidal submergence
MINUTES Ay Y ONE DECADE
LATER 54l block e e X ¥ LATER
N New soil
A Y develops
Erosion scarp
o Maximum retreat — > .
Berm reaches its
\ most landward position
) L 4 TWO DECADES
AN LATER
@ _(§ /#5==_Hanging soil buried
NN | by initial aggradation
e Recovery <«— Tree root
Berm capped Abandoned

by aeolian sand berm

FIVE DECADES

LATER
Landward-dipping
laminae

— Parallel-laminated
sand
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So what is it good for?
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Provide new information to evacuations maps
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