GEOHAZARD CORE LABORATORY: MULTIPROXY ANALYSES OF RESEDIMENTED DEPOSITS
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It is focused on geohazards in the submarine environment (seismic, landslides, tsunamis) and provide
a collaboration environment to acquire geological, geophysical, geochemical and geotechnical data on
sediment cores to assess geohazards and their impact.

GEOHAZARD CORE LAB HOUSING:

(i) Innovative multisensor core-logger, developed by ISMAR-CNR in collaboration with
Proambiente with "open" hardware and software technology, able to carry out
measurements on both open and closed sediment cores with great detail (less than a tenth
of a mm) of some physical properties such as magnetic susceptibility, P-wave velocity,
resistivity;

(ii) The Mastersizer 3000 laser diffraction particle size analyzer (0.01um-3.5mm);

(iii) Optical microscopy;

(iv) Tracer 5i-5g* Portable XRF Spectrometer based on Silicon Drift Detector (SDD) technology.

AVAILABLE SOFTWARE

(i) ChirCor, open software developed at ISMAR-CNR for acquisition of phisical parameters
on Sediment cores and generation of synthetic seismograms. (Dal Forno Giulio and
Luca Gasperini, 2008. ChirCor: a new tool for generating synthetic chirp-sonar
seismograms, Computers & Geosciences, COMPUTERS & GEOSCIENCES, 34, 103-
114

(ii) SeisPrho, open software developed at ISMAR-CNR for seismic data processing and
interpretation (Gasperini L., Stanghellini G., 2009. SEISPRHO: An interactive
computer program for processing and interpretation of high-resolution seismic
reflection profiles, COMPUTERS & GEOSCIENCES, 35, 1497-1507);

(iii) Corlog: Core logger control software (ISMAR-Proambiente);
(iv) Barth: software for magnetic susceptibility acquisition and calibration;

(v) Pico: software for acquisition of Vp in sediment cores.



RESEARCH FOCUS AND EXAMPLES

The main analytical activities are carried out in the frame of national and international research
projects with the main objective to characterize marine sediments deposited during extreme events
and to reconstruct sedimentary processes and triggering mechanisms responsible for sediment
remobilization (seismic shaking, slope failures, tsunami wave propagation).

Here are some examples of main results obtained within these themes.

1) Mediterranean megaturbidite triggered by the AD 365 Crete earthquake and tsunami (Polonia A.,

Bonatti E., Camerlenghi A., Lucchi R. G., Panieri G., Gasperini L., 2013. Scientific Reports 02/2013;
3:1285. doi:10.1038/srep01285

SCIENTIFIC 02 I

=)

REPLIRTS tas? 0anS ()

A CALA05 | sawo st cLav | Momilightness  Corg  Corg/Ntot
nP = 5 20406080 20406080 204060 80 STl ZiTi Fei MRS 00 o rgmzlo
7 s A P (e TS T [ T
| G P Lo
] o S G s M
. . Js . (m) 7 (i ¥ »
@ Mediterranean megaturbidite triggered 1 . ‘% ; [ g ;g { V1R
by the AD 365 Crete earthquake and T || - 4 L c ol L LR
SUBJECT AREAS: . - e 0 < >
waone  tSUNAMI 18 2 3 L W i
M;:;':gg a ia', Enrico Bonai'2, 5ngdo Camerlenghi®, Renata Giulia Lucchi?, B 3 | | s N T . “
P iuliona Panieri' & Luca Gasperini' i m f' : :
IISMARCY Gobeni 101, logna, baly, \ 61 Rre 9w, - o " ¥ 9
Recoived  Poliodas, NY 10944, Unied Stotes, YOGS (liivio Nazionala ci Oceariografio s di Geofisica Spermentale], Borgo Grafta 1 ) § i
24 Oclober 2012 Gigante 42/C, 34010, Sgonico (T5), baly. = n i g
i T4-HAT ~ Bl
28Janwary 2013 Historian Ammianus Marcellinus docu stating effects of a tsunami hitting Alexandria, H N ,
Published  ESYPL on July 21, AD 365. “The solidily o made ta shake ... and the sea was driven away. The - t 4 H
15 Februry 2013 Vsl eturaing ‘:heﬂnsllexrpmeﬂ‘ mlm thowsands by drowsin. Hosge ships..perched on ,:1\« N 3 ] *
rool il m the shore....”. Other thy were hitat - i i
i ’ e thesha L it ; H H
;nmmsm:yﬂmjﬁc&mm(m‘m[mmIhelonf.i‘nsmwe;hwlhalll\tzn—zil'mmimﬁmtgtﬁl . - fl . ~ 'y 'y
5 A A if idite was d dafler 1459 = 50 yt BP, — N i |
eme sedimentary events in the Mediterranean Sea. u :’ ;
Fr R J i u O
. ] = [ E T L
‘R b IR o q B = il ‘.'
o 2 -~
- iRl | 2 ik e ;
s yavos ats
BERE, . . i
- = = ! 7 0! o J é Ciae®
, B P e e f
] 0 O S O O O =
- - [ S o e i
i S E ¢ 3. e ¥ $
1 3 | D ) ) S0 2. l.be
mMs T T 1
logX 2.5 30 3.5 = Radiometric datings
Whunii) = Sediment samples
Sand peaks
. oudized [ - . .. Boundaries bet
el gl il e el
B e Bl [l Mninasen  [E]onrwation

«« Base of turbidites




2) Did the AD 365 Crete earthquake/tsunami trigger synchronouss giant turbidity currents in the
Mediterranean Sea? (Polonia A., Vaiani C.S. and de Llange G.., 2016. Geology, DOI:
10.1130/G37486.1
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3) Turbidite paleoseismology in the Calabrian Arc Subduction Complex: the 1908 Messina, 1693 Catania
and 1169 Sicili earthquakes (Polonia A, Panieri G, Gasperini L, Gasparotto G, Bellucci L.G, Torelli L.,
2013.). Geochemistry Geophysics Geosystems 01/2013; 14(1):112-140. doi:10.1029/2012GC004402
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4) Lower plate serpentinite diapirism in the Calabrian Arc subduction complex triggered by
transtensional lithospheric faults segmenting the subduction complex. (Polonia A., Torelli L.,
Gasperini L., Cocchi L., Muccini F., Bonatti E., Hensen C., Schmidt M., S Romano, Artoni A., Carlini M.,
2017. Nature Communications 8 (1), 2172, DOI 10.1038/s41467-017-02273-x. http://rdcu.be/CGjQ
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5) Risks of extensive industrialization in seismic areas: The impact of the 1999 Mw 7.4 event in the izmit
Bay (Turkey) on anthropogenic contaminant (PCBs, PAHs and PBDEs) concentrations recorded in a
sediment core. (Giuliani S., Bellucci L.G., Cagatay N., Polonia A., Piazza R., Vecchiato M., Pizzini S.,
Gasperini L., 2017. Science of the Total Environment, 590-591, pp. 799-808.
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6) Are repetitive slumpings during sapropel S1 related to paleo-earthquakes? (Polonia A., Romano S. ,

Cagatay M.N., Capotondi L., Gasparotto G., Gasperini L., Panieri G., Torelli L., 2015. Marine Geology
361 (2015) 41-52.
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7) A depositional model of seismo-turbidites in confined basins based on lonian Sea deposits. (Polonia A.,
Nelson H. C., Romano S., Vaiani S.C., Colizza E., Gasparotto G., Gasperini L., 2016. Marine Geology,
Volume 384, 2017, Pages 177-198, ISSN 0025-3227, https://doi.org/10.1016/j.margeo.2016.05.010).
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