NEPTUNE TALKS

a series of online scientific lectures

Earth-shaping catastrophic events have long focused the attention of geosciences, and captured the
public imagination. During the past 40 years, neocatastrophism has emerged as a key paradigm that
reflects widespread changes involving cultural, scientific, political and technological spheres.
Nonetheless, chronology and origin of this frend are equivocal. Google Ngram was used to
quantitatively explore the recent development of catastrophism. We elucidate a discernable rise in
neocatastrophic thinking during the last quarter of the twenty-first century that can be linked to the
environmental awakening of the 1960s. It is suggested that these discourses of ‘shock’ and ‘fear’ partly
correspond to a media-driven dramatization of natural hazards, exploited by scientists to attract wider
readership. We will explore during this lecture the problems of sea-level and tsunami obsession in
archaeological context.

From 2000 to 2015, tsunamis and storms killed more than 430,000 people worldwide and affected a
further 530 million, with total damages exceeding US$970 billion. These alarming trends, underscored by
the tragic events of the 2004 Indian Ocean catastrophe, have fueled increased worldwide demands
for assessments of past, present and future coastal risks. Nonetheless, despite its importance for hazard
mitigation, discriminating between storm and tsunami deposits in the geological record is one of the
most challenging topics in coastal geoarchaeology. To probe this knowledge gap, we present a 4500-
year reconstruction of “tsunami” variability from the Mediterranean based on stratigraphic archives
and assess it in relation to climate records and reconstructions of storminess. We elucidate evidence for
previously unrecognized “tsunami megacycles” with three peaks centered on the Little Ice Age, 1600,
and 3100 cal. yr B.P. These ~1500-year cycles, strongly correlated with climate deterioration in the
Mediterranean/North Atlantic, challenge up to 90% of the original fsunami attributions and suggest, by
contrast, that most events are better ascribed to periods of heightened storminess. This finding is crucial
in providing appropriately failored assessments of coastal hazard risk in the Mediterranean and
beyond.
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Preliminary conclusions

* « The absence of proof is not a proof of absence ».
* Objective : minimize identification errors, chronological imprecisions...

* Confusion between causality and statistical correlations in many
publications.

* Terminology : « high energy event », « extreme event »

* Importance of using multiple streams of evidence to make inferences about
the distant past.

* Tsunami and societies, une liaison dangereuse, a dangerous liaisen ?
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PALEO-TSUNAMI OR FACTOID?

Causality or correlation ?
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Tipasa (Algeria), punic foundation V° BC

tsunami  ? (PhD Maouche)
ca. AD 400-600
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Fig. 1..2 - Major tsunami earthquakes along the North Africa coastline and western Mediterranean Sea (data are from the European Tsunami Catalogue and recent publications:
Soloviev etal, 2000; Tinti et al., 2004; Alasset et al., 2006; Harbi et al., 2007a,b). b - Location of the studied sites (circles) along the coastal region of Algiers with simplified geology
and geomorphology. The epicenter of the 2003 Zemmouri earthquake (Mw 6.8, Bounif et ., 2004) is on the coastline NE of Zemmouri.

Christophe Morhange

PORIZZO™R, Dorit Sivan (Guest) (I... Efthimios Karymbalis .
17:31

@ 22°C Ernsoleille A 0 & D) FRA o




“enregistrement a démarré. Cette réunion est en cours d'enregistrement. En y participant, vous autorisez son enregistrement. Politi Ignorer

Christophe Morhange

[ \
Efthimios Karymbalis . A Clmsmp)!!/ Morharige ™

17:31
@ 22°C Ensoleile A~ W 77 4 oz

‘enregistrement a démarré. Cette réunion est en cours d'enregistrement. En y participant, vous autorisez son enregistrement. Politique de confide Ignorer

Maouche
Et al., 2009
Marine Geol.

Up to 200 tons
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tsunami ca. AD 400-600 and AD 1700 ?
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Theodose 1
(379 AD-395 AD)

Bony et al., 2012
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Table 1
Radiocarbon dates performed by the Poznan Radiocarbon Laboratory at Poznan.

Sample code Sample name Material pMC Err, Age 14C (BP) 3 d13c

Poz-25849 Yenikapi U4 795 wood Wood 82.34 03 1560 -273 #424-565 cal. AD
Poz-25827 Yenikapi U4 795 Tellinidae 78.09 03 1985 -05 . 424-565 cal. AD
Poz-25824 Yenikapi U2 798 Vermetus sp. 44.53 023 6498 -39 X 5216-4791 cal. BC
Poz-25825 Yenikapi U2A 801 Vermetus sp. 43.43 024 6699 04 . 5469-5021 cal. BC
R(marine reservoir age) = 1560 — 1985 = 425 years ¢ = /(30 x 30 + 30 x 30) = 42 years Calibrate with Calib. Rev 6.0.1 with IntCal09 (Reimer et al., 2009).

Ceramics 5-7 th AD

(alibrated age —95.4%

* 447 AD (Guidiboni et al., 1994; Antonopoulos 1979, Ambraseys 1962)
* 477/480 AD (Altinok et al., 2001)

553 AD (inundation 2000 m; Altinok et al., 2001)
557-558 AD (inundation 3000 m; Altinok et al., 2001)
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* Many unsolved questions...

+ 2100 BC - 1900 AD: ca. 30 tSUNAMI (vaigier etat, 2002)
« 120 AD - 1999 AD : ca. 40 tsSunami in Marmara sea (Allinok et al., 2001)

Most important tsu in Istanbul - 447 AD (Guidoboni et al., 1994; Antonopoulos 1979, Ambraseys 1962)
- 477/480 AD (altinok et al., 2001)
- 553 AD (inundation 2000 m, Attinok et al., 2001)
- 557 AD (inundation 3000 m, Attinok et al., 2001)
- 1509 AD (wave 6 m, Antonopoulos 1979, Ambraseys 1962)

-1894 AD (inundation 200m, Hébert et al., 2005, Antonopoulos
1979; Ambraseys 1962)

Problem of scientific demonstration (tsunami versus storm,
stratigraphical regord versus dredging, comparison with catalogues...)

Hmoy waves : 1.5 mto 2.5 m
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Number of EM-DAT natural disasters
Keyword 'catastrophic’ (% of 2788)*
Keyword 'disaster' (% of 3708)*

- Keyword 'earthquake' (% of 31957)*
Keyword 'tsunami' (% of 2167)*

* Source: Scopus, earth and planetary sciences

% of keyword
Number of EM-DAT disasters

1960 1970 1980 1990 2000
Year

Marriner N., C., Skri ire S. (2010). i meets the four horsemen? Tracking the rise of
neocatastrophism. Global and Planetary Change.
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SITES IN THE STUDY

135 tsunami events
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SUNAMIS OR STORMS?
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Systematic Review Shows That Work
Done by Storm Waves Can Be
Misinterpreted as Tsunami-Related
Because Commonly Used
Hydrodynamic Equations Are Flawed

Bomadh Cox.
Claire 5. Earbo?, Jamas G. Hrt Andirew Korv
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", Fabrico Archuin’, Erédéric Dias ™', Ronan Autret ', Nicole Beisioget**,
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scientific reports

OPEN Discovery of a tsunami deposit
from the Bronze Age Santorini
eruption at Malia (Crete): impact,
chronology, extension

Laurent Lespez'** | Séverine Lescure', Ségoléne Saulnier-Copard', Arthur Glais',

Joan-Franois Berger', Frang
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Earth-Sclence Reviews 208 (2020) 101268
Contents lists available at Sciencelirect

Earth-Science Reviews

journal homepage: www.elsevier.com/locate/earscire

Palacotsunan\i deposits at the Tiber River mouth (Ostia Antica, Italy): Do
they really exist?

Hugo Delile™"", Ferréol Salomon"

« Therefore, the maximum run-up of the tsunami was probably less
than 10 m above the Late Minoan sea level, and the wave height at
the coastline would have been much less.

In the flat area of the Malia marsh, the inundation distance was
probably up to 500 m,

but also with only modest geomorphological consequences. «
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