JG|u

jonannes GUTENBERG
UNIVERSITAT MAINZ

rum

Uncharted archives -

imprints of tsunami backwash deposits on the Algarve shelf (Portugal)

Piero Bellanova’, Klaus Reicherter!, Pedro J.M. Costa®4, Lisa Feist', Mike Frenken', Jan Schwarzbauer', Juan |. Santisteban*, Andreas Vott®, lvana Bosnic?,
Helmut Bruckner®, Holger Schuttrumpf!, César Andrade?®, Jodo F. Duarte’, Jannis Kuhlmann® and the M152 scientific team

'RWTH Aachen University, Germany

2Universidade de Coimbra, Portugal

SUniversidade de Lisboa, Portugal

“Complutense University of Madrid, Spain

*Johannes Gutenberg-Universitat Mainz, Germany

®University of Cologne, Germany

"Instituto Hidrografico, Portugal

SMARUM — University of Bremen, Germany

500000 520000 540000 o 510000 515000 NE———>SW N—S TWT (wo-way-travefime)]
A ast ‘ Portlméo N 8 C|OS€-Up : or V.1 s reters 10 Cca. m [S]
O/Lagos o i =
o Boca do Rio : b GeoB23521 3 0.07
o !
3| T ) | j - 0.08
g i 690?23522 0.09
= Sagres | o i ~
| : S . = 0.10
.2 0 ". | § | 0.11
‘I& 100 . S E . 4 km = 0.12
(&) ° _ oo2-025em | SUb-bottom profile of the transect marked in B taken by an Atlas Parasound P70
o ine san
3 é_ 1 50 N 8 o mIrIn >b'1 - mU::Cr;(lj‘Id E)ifi;%ho-
Q 200 A = stastic san [N ) Dating Sedimentology Geochemistry
S (o2 0.25- 0.5 mm mud < 25% . (g
30;%6 . 3 biocastie | muady | @) - radiocarbon - magnetic susceptibility - handheld XRF
® gravity core 025.05mm |25% <mud <50 - grain size analysis - XRF core scanner
® vibra core A | e N X wicropaleontol - P-waves - organic geochemist
—— cruise track (N — GeoB23523 ' _am—— 0.062 - 0.25 mm ° Ic. op4 eo. ology g J : y
= varasound track| ° 10 - 2 4 || obocksic S - Microfossils Geophysics - biomarker analysis
~— h T N -:— e san . :
N . . Hydrographic |nStItl|,Ite Lisbon, 2009, Surface sediments c|)i't2hso_c(|)é€i~:,'?iqcm 5%2;6?;3;5?(?3 m - pO”en anaIySIS - SUb_bOttom prOfller
(A) Location of the study area; (B) surface sediments coverage of the Portuguese continental shelf chart - SED 7/8. medium sand_[SNENNE L see: NH5.3/GM6.11/SSP3.17 - hydroacoustics
20 25 30 35 40 45 90 95 60 120 125 130 135 140 145 150 160
2 : coa rse sand
L et fine sand
GeoB Grain Mean Sorting MS P-waves Ca Si K n-alkanes indicative polycycllc aromatic hydrocarbons GeoB
235- SiZe [%] [CD] [(D] -70 0 70 0 3 0 0.07 0.14 I:r]g/gTOC:I I'atiOS I:ng/gTOC:I acenaphthene blphenyl — 235- ~
19-1 50 100 4 2 04 2 0 1250 0 2050 | 0 0.0250.05 o 210°  6<10° 100>~ 1410° 20 40 60 80 0 5000 15000 25000 35000
mud i : I :
Esand <<> Q > E?
gravel | _ E?
g , E?| |
— | ———  [E2f
T { — |
“ \) T | | | | | | | D-
E < —— —— — —— —— 0] 50000 150000 250000 350000 9
T2 5 terrestrial aquatic marine CPI OEP TAR INg/Groc] S
D Z n-alkanes n-alkanes n-alkanes carbon odd/even terrestrial/  acenaphthylene = anthracene = fluorene = N
preference index predominance aquatic ratio N
(a2 §> ™
> == .. [ ¢ : = bedrock 1“C-dated samples 2
? _ st | |finesand ] medium sand {1 (sandstone) i? ages in years cal BP
and in AD / BC
. onshore continental shelf . slope | o
| IbeachI inner mid outer Ishelf breakI | E
Q]
@ Backwash =— fine-grained surface suspension cloud S
< ) ™
= _ : <t
= i suspension i e
= ami bac depositi
30 § 3 “Wash high-density flow "
— > ? Conceptual model for offshore tsunami backwash deposit generation o~
<> —» causing erosion, transport & deposition seawards. ”c_';
= C : : O
- S —» coastal vicinity = erosion dominated 4 o
ned g e e EEnes mmow 15 0 152 0 205 (015000 60 1805 40 20 —» further on the shelf = offshore deposition, traction & suspenion in basins =
silt silt E-—Jsand E&isand B sand hash |Og (FelCa) |Og (SI /TI) Si/Ca Si/Al K/Si

Sediment

Interpretation

sighature

Te
E-

characteristics

Geochemical

..
M

between 1057 - 171 cal. BP
(described as AD 1755 Lisbon tsunami)

3-6 cm thick bioclastic sand/gravel layer
sharp upper contact
less defined basal contact

post-event environmental changes
Increase in PAHSs
terrestrial input (r-akanes)=» backwash effect
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between 3721 - 3656 cal. BP

(unknown tsunami)

ca. 25 cm thick well-sorted sand layer

shell debris & inverse gradation

traction carpet=» bedload transport

increase in Si, Ca/Fe & P-waves
decrease in Fe, Br, Ti & MS
Increase in PAHS

terrestrial input (r-akanes)=» backwash effect
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- AD 1755 Lisbon tsunami

e Identification of at least two tsunami deposits

- yet unknown ca 3700 cal BP (1172-1707 BC) tsunami

- potential other event between AD1755 & 3700 cal BP

e High preservation potential in offshore archives

e Offshore backwash deposits underestimated
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