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Emerging international issues

Never Stand Still Faculty of Science School of Biological, Earth and Environmental Sciences

One fundamental issue arising:

NOT ALL EARTHQUAKES GENERATE TSUNAMIS AND NOT ALL
TSUNAMIS ARE GENERATED BY EARTHQUAKES

* Complex sources — volcanoes/mass failures (hugely under-
represented)/complex subduction zones

* Tsunami research demonstrably separate
from seismology because that limits
thinking to EQs alone

* Tsunamologists striving to avoid
“Souteigai tsunamis” (oh yes - tsunamis has an ‘s’!)
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Tsunamis occurred where no problem currently perceived

Modified model to account for
irregular atoll plan morphology

* Coastal geomorphology tells
us a lot — who is looking?
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Tsunamis occurred where no problem currently perceived
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» Coastal archaeology/Purakau
tells us a lot — who is looking?
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Tsunamis linked to numerous easily identifiable
environmental after-effects
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Japan beach ridges identify previously unknown events
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Beach Ridges L—[J lIJ

SOURCE Sendai Outcomes

Immediate (Tsunami - Fig. 4) Delayed

Local EQ
Local EQ
Local EQ
Local EQ

~5000 yrs BP to North only Beach Ridge
~3500 + 3750 yrs BP Beach Ridge
BC740+100 (2700 yrs BP) Beach Ridge
AD50+100 (2000 yrs BP) Beach Ridge

INo EQ

None  [p?? Beach Ridge

Local EQ
Local EQ

AD869 Jogan Beach Ridge
AD1611 Keicho Beach Ridge
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Formation ages of beach ridges

After Sugawara & Imamura, 2010

I 5000-4500 yrs BP

' 3500-3000 yrs BP } Matsumoto (1985)
11 2800-1700 yrs BP

Ila 1300-1100 yrs BP

11b ~1100 yrs BP } Ito (2006)

Illc ~350 yrs BP

At least two beach ridge forming phases between 2,800 and 1700 yrs BP||




Chemical fingerprinting

May 2011
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B  Extent of sand Magnitude of tsunamis and earthquakes under-estimated

B Chemical fingerprinting Identify true extent of inundation, redraw (palaeo) inundation maps
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Increasing focus on palaeotsunamis

Offers evidence of new sources and magnitudes
Provides Australasian/Pacific-wide data of contemporaneous events
Places historical “perceptions/thinking” in broader context

Provides PHYSICAL evidence of past events (coast may have been
different but for larger events, pretty irrelevant)

Offers alternative to forward modelling by working backwards
(inverse modelling) to determine wave heights and sources

Deeper time. Growing recognition of at least order of magnitude in
event sizes between historical and palaeo



