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SM1
EXTENDED MATERIALS AND METHODS

1 Geophysical data

Morphobathymetric maps were obtained using the GMT software package (Wessel et al., 2013),
starting from multibeam swath bathymetry data collected onboard of the Italian CNR ship Urania in 2012
with a Kongsberg-Simrad EM-302 echosounder. Raw data were processed using CARIS, obtaining a 5 m
resolution bathymetric grid. Bathymetric profiles were compiled using Global Mapper ver. 7.0.

Chirp data were collected using a 15 transducers Benthos Chirp Il system. Processing and
interpretation of the data, including seismic image compilation and reflector's analysis were carried out using
the open-source software package SeisPrho (Gasperini and Stanghellini, 2009).

2 Sediment cores

The gravity core KR2_2 (298 cm long; 35° 04.0000’ 22° 04.5500’) was collected in the Hephaestus basin
at 3398 m water depth during the SALINE cruise (21/10 — 03/11/2014) carried out on board of the R/V CNR-
Urania in 2014. The core was cut in 1-m long sections that were scanned by a medical Core axial Tomography
(CT) scan system, under X-ray energy of 120 kV and pitch of 0.3. The final CT scans have a voxel size of
0.5x0.5x1 mm? with slice thickness of 1 mm. The intensity of the transmitted X-ray beams is expressed as
Hounsfield Unit (HU), following the relation: HU = (Um- HUw) / (Uw) X 1000 where W, is the linear attenuation
coefficient of the water. HU depends on properties of the material (m) of X-ray absorption. High-resolution
magnetic susceptibility (MS) logs were acquired with a Bartington, model MS2, equipped with a 100 mm loop
sensor at a sampling interval of 5 mm.

3 XRF core scanner

Geochemical data of core KR2_2 were collected by using an Avaatech XRF-CS at ISMAR CNR-Bologna,
under 10 kV (10 s measuring time), 30 kV (20 s measuring time) and 50 kV (30 s measuring time) settings.
Measurements were performed with a step size of 5 mm along the cores. We selected diagnostic elemental

ratios which traditionally track detrital alumino-silicates, mainly the clay minerals (e.g., Al) and heavy



minerals (e.g., Zr, Fe, Ti), carbonates (e.g., mostly biogenic: Ca and Sr), diagenesis overprint (e.g. redox-
sensitive elements: Fe, Mn, and S) and paleoproductivity (e.g. Ba, Br, Mo) as previously described in Polonia
et al., 2021 Fare clic o toccare qui per immettere il testo..

4 Grain size

Grain-size analyses were performed on 80 samples with a varying sampling rate (1-6 cm) depending
on visual characteristics. Sediment textures were analyzed using a coulter-counter laser MALVERN
Mastersizer 2000 (Hydro 2000S), for size ranges between 0.02 and 2000 um. Sediment samples were treated
with 20 vol hydrogen peroxide solution for 48 hours. Results were classified according to Friedman and
Sanders (1978) grain-size scale and are presented as % in sand, silt, clay and median particle size (Md) was
expressed in um.

5 Carbon and nitrogen analysis

Total nitrogen (TN), organic carbon (OC), inorganic carbon (IC) and stable carbon isotopes of OC (8§3C)
were analysed in silver capsules using a Thermo Fischer Scientific DELTA Q mass spectrometer coupled with
a Thermo Fisher Scientific FLASH 2000 Elemental Analyser via a Conflo IV (EA-IRMS). Prior to elemental and
8'3C analyses, samples were acidified with HCI (1.5 N) to remove the inorganic carbon. TN, OC and IC contents
are reported as weight % of the bulk sediment. Coefficient of variation for OC, IC and TN was lower than 4%
based on replicates of in-house reference material (marine sediment). Reference gas §'3C analyses was
calibrated against the CH-7 reference NIST standard. Standard deviation for §'3C values is better than 0.1%o.
OC/TN ratio refers to the molar ratio.

6 Biomarkers

Microwave-assisted alkaline CuO oxidation was carried out following the method of Goii &
Montgomery (2000). Teflon extraction vessels were loaded with 2 — 4 mg OC, 500 mg CuO, 50 mg ferrous
ammonium sulfate and 10 mL of degassed 2 N NaOH solution under oxygen-free conditions. The oxidation
was performed using a MARS 6 microwave (CEM Cooperation) at 150 °C for 90 min. Extract was centrifuged,
transferred to glass vials, and an internal recovery standard (Ethyl vanillin; Sigma-Aaldrich) was added.
Samples were acidified to pH 1 by adding concentrated HCI (37 %), and then extracted twice with ethyl
acetate. The samples were dehydrated with anhydrous sodium sulfate, transferred to clean amber glass vials,
and dried under N2. Before analyses on an Agilent gas chromatograph-mass spectrometer (Agilent GC 7820
gas chromatograph coupled with a MSD EI 5977B mass spectrometer) samples were re-dissolved in pyridine
and methylated with BSTFA. Quantification of individual lignin phenols, benzoic acids, was done by
comparison with commercially available standards, and quantification of cutin-derived products was done
using the response of trans-cinnamic acid and reported as weight % of the bulk sediment.

The lignin content, either normalized to OC (mg g-1 OC), refers to the sum of vanillyl (V), syringyl (S)
and cinnamyl (C) phenols, which is an indicator for the contribution of higher/vascular plant material to the

total OM pool. These lignin-derived phenols have been extensively used to characterize and trace terrestrial



OC in different marine settings (Tesi et al., 2010a; Tommaso Tesi et al., 2007; T. Tesi et al., 2007). The ratios
between these lignin phenol groups (S/V and C/V) can be used for tracing the various types of plants
generating these phenols (Gofi and Hedges, 1992; Gofii and Montgomery, 2000; Hedges and Mann, 1979).
Similarly, the cutin content refers to the sum of cutin-derived hydroxy fatty acids, which is a component of
the leaves and needles of vascular plants used to trace the input of land-derived material (Tesi et al., 2010b).

To test the presence of salt-based brines rather than fluid escape rich in oil, we analysed the
hydrocarbon fraction using the method presented in (Tesi et al., 2020). We targeted the upper core that
exhibited an oily-like texture and that directly exchange with the brine-rich bottom waters. The hydrocarbon
fraction was extracted from dried samples using a methanol/water/potassium hydroxide solution and
subjected to alkaline hydrolysis by sonication. The neutral fraction was isolated through liquid-liquid
extraction with hexane, followed by silica gel column chromatography to separate apolar and polar fractions.
The apolar fraction was analyzed in GC-MS (Agilent 7820a-5977b) on an DB5-MS column (30 m x 250 um x
0.25 um) with a temperature program starting at 70 °C and reaching 320 °C. Mid- to long-chain n-alkanes
(C22-C34) were identified by comparison to a n-alkane standard. To assess the degradation state and thermal
maturity of the sedimentary organic matter, and to identify potential contamination from kerogene
byproducts, the Carbon Preference Index (CPI) of n-alkanes (C25-C33) was calculated following the method
of Marzi et al. (1993). CPI values of approximately 1 or lower suggest significant degradation or influence by
oil and kerogene-derived products, while values exceeding 4 indicate a predominance of fresh terrestrial
plant material (Collister et al., 1994). CPl,s.33 was calculated as follow: (ZoddCas-31 + 20ddC27-33)/2%(ZevenCa6-32).

7 Foraminifera

7.1 Planktic foraminifera

Twenty-four sediment sub-samples 0.5-1 cm thick on average were taken from the uppermost and the
lowermost part of the core KR02_ 2 for stratigraphic and paleoenvironmental purpose, according to
lithological changes and sedimentary structures. The samples were dried at 50°C and washed through a
0.063mm mesh sieve. The fraction > 0.106 mm was counted for the planktic foraminifera content in fourteen
samples in the lowermost part of the core. For the other samples a semiquantitative analysis was performed.
For counting each subsample has been split into aliquots using a Jones-type microsplitter and for each sample
enough aliquots were counted to reach 300-500 specimens. The results, expressed as percentages, are
reported in Supplementary SM3. The taxonomy follows Schiebel and Hemleben (2017) and Morard et al.
(2019), while the source of the ecological information is Pujol and Vergnaud-Grazzini (1995), Rigual-
avnaimHernandez et al. (2012), Hernandez-Almeida et al. (2011), Mallo et al. (2017), Avnaim-Katav et al.
(2020) and Schiebel and Hemleben (2017) for a review.

7.2 Benthic foraminifera

Benthic foraminifera analyses were carried out on a total of 54, 1cm thick, sub-samples from 28.5 cm

10 296.5 cm along the core, according to lithological and sedimentary structures variations. The samples were



dried at 50°C and washed through a 0.063 mm mesh sieve. The fraction >0.063 mm has been counted for
the benthic foraminifera content. Because the dried fraction contains insufficient microfauna, the samples
were entirely studied and only for one sample (C2-1l 27) at least 300 specimens of benthic taxa were picked,
whereas eleven samples resulted barren. Foraminiferal benthic counts were performed considering only
well-preserved specimens and data were reported as relative abundance (%) and as densities (FD = number
of specimens/g of total sediment). Taxonomic identification was carried out following Loeblich and Tappan
(1988, 1964) for genera, and Van Morkhoven et al. (1986), and Holbourn et al. (2013) for species. Some online
databases, such as World Register of Marine Species — WoRMS (WoRMS Editorial Board, 2024. World
Register of Marine Species. Available from https://www.marinespecies.org at VLIZ. Accessed 2024-11-15.
doi:10.14284/170) were also examined.

Sixteen species present in more than two samples and/or with defined bathymetric distribution were
grouped into 4 main groups (Supplementary SM4), following Berggren and Miller (1989) and Van Morkhoven
et al. (1986), as follows: neritic taxa (0-200 m), upper-bathyal taxa (200-600 m), middle to lower bathyal taxa
(600-2000 m), and abyssal taxa (>3000 m), the last only represented by Articulina tubulosa. Foraminiferal
biodiversity was estimated using Shannon (H) diversity index.

8 Mineralogical analysis

Mineralogical analyses were carried out on 60 selected samples to define sediment composition and
sources using Stereo Microscope (Zeiss STEMI, AXIO software), SEM with EDS attachment, XRD.
Stereomicroscope allowed the identification of the main components (minerals and plant fragments),
SEM/EDS and XRD were used to estimate proportions among components and identify minerals.

9 Radiometric dating

Accelerator mass spectrometry (AMS) radiocarbon dating of handpicked planktonic foraminifera with
no evidence of carbonate overgrowth or pyritization was performed. We selected samples in the pelagic units
within the slump deposit. About 5-6 mg of specimens (mixed or monospecific when possible) >125 um in size
from 1-cm thick samples were studied. The AMS analyses were performed at the Poznan Radiocarbon
Laboratory - Foundation of the Adam Mickiewicz University (Poland). We also dated a black patch included
in the basal part of a resedimented deposit and we obtained ages from bulk OC at the base of the anoxic

sediment.

References

Avnaim-Katav, S., Almogi-Labin, A., Kanari, M., Herut, B., 2020. Living benthic foraminifera of southeastern
Mediterranean ultra-oligotrophic shelf habitats: Implications for ecological studies. Estuar Coast Shelf
Sci 234, 106633. https://doi.org/10.1016/j.ecss.2020.106633

Berggren, W.A., Miller, K.G., 1989. Cenozoic Bathyal and Abyssal Calcareous Benthic Foraminiferal
Zonation. Micropaleontology 35, 308. https://doi.org/10.2307/1485674




Polonia, A., Bonetti, C., Bonetti, J., Cagatay, M. N., Gallerani, A., Gasperini, L., et al. (2021). Deciphering co-
seismic sedimentary processes in the Mediterranean Sea using elemental, organic carbon, and
isotopic data. Geochemistry, Geophysics, Geosystems, 22, e2020GC009446.
https://doi.org/10.1029/2020GC009446

Collister, J.W., Rieley, G., Stern, B., Eglinton, G., Fry, B., 1994. Compound-specific 6 13C analyses of leaf
lipids from plants with differing carbon dioxide metabolisms. Org Geochem 21, 619-627.
https://doi.org/10.1016/0146-6380(94)90008-6

Friedman, G.M., Sanders, F.E., 1978. Principles of Sedimentology. Wiley, New York.

Gasperini, L., Stanghellini, G., 2009. SeisPrho: An interactive computer program for processing and
interpretation of high-resolution seismic reflection profiles. Comput Geosci 35, 1497-1507.
https://doi.org/10.1016/j.cageo.2008.04.014

Goni, M.A., Hedges, J.I., 1992. Lignin dimers: Structures, distribution, and potential geochemical
applications. Geochim Cosmochim Acta 56, 4025-4043. https://doi.org/10.1016/0016-
7037(92)90014-A

Goii, M.A., Montgomery, S., 2000. Alkaline CuO Oxidation with a Microwave Digestion System: Lignin
Analyses of Geochemical Samples. Anal Chem 72, 3116-3121. https://doi.org/10.1021/ac991316w

Hedges, J.I.,, Mann, D.C., 1979. The characterization of plant tissues by their lignin oxidation products.
Geochim Cosmochim Acta 43, 1803-1807. https://doi.org/10.1016/0016-7037(79)90028-0

Hernandez-Almeida, I., Barcena, M.A., Flores, J.A., Sierro, F.J., Sanchez-Vidal, A., Calafat, A., 2011.
Microplankton response to environmental conditions in the Alboran Sea (Western Mediterranean):
One year sediment trap record. Mar Micropaleontol 78, 14-24.
https://doi.org/10.1016/j.marmicro.2010.09.005

Holbourn, A., Henderson, A.S., MacLeod, N., 2013. Atlas of Benthic Foraminifera. John Wiley & Sons.
Loeblich, A.R., Tappan, H., 1988. Foraminiferal genera and their classification. Van Nostrand Reinhold Co.

Loeblich, A.R., Tappan, H., 1964. Sarcodina, chiefly “Thecamoebians” and Foraminiferida, in: Moore, R.C.
(Ed.), Treatise on Invertebrate Paleontology, Part C, Protista 2. GSA and University of Kansas Press,
Lawrence.

Mallo, M., Ziveri, P., Mortyn, P.G., Schiebel, R., Grelaud, M., 2017. Low planktic foraminiferal diversity and
abundance observed in a spring 2013 west—east Mediterranean Sea plankton tow transect.
Biogeosciences 14, 2245-2266. https://doi.org/10.5194/bg-14-2245-2017

Marzi, R., Torkelson, B.E., Olson, R.K., 1993. A revised carbon preference index. Org Geochem 20, 1303—
1306. https://doi.org/10.1016/0146-6380(93)90016-5

Morard, R., Vollmar, N.M., Greco, M., Kucera, M., 2019. Unassigned diversity of planktonic foraminifera
from environmental sequencing revealed as known but neglected species. PLoS One 14, e0213936.
https://doi.org/10.1371/journal.pone.0213936

Morkhoven, F.P.C.M., Berggren, W.A., Edwards, A.S., 1986. Cenozoic Cosmopolitan Deep-water Benthic
Foraminifera, in: Oertli, H.J., Aubert, J. (Eds.), Bulletin Des Centres de Recherches Exploration-
Production Elf-Aquitaine. EIf Aquitaine, pp. 1-421.



Pujol, C., Grazzini, C.V., 1995. Distribution patterns of live planktic foraminifers as related to regional
hydrography and productive systems of the Mediterranean Sea. Mar Micropaleontol 25, 187-217.
https://doi.org/10.1016/0377-8398(95)00002-I

Rigual-Hernandez, A.S., Sierro, F.J., Barcena, M.A., Flores, J.A., Heussner, S., 2012. Seasonal and interannual
changes of planktic foraminiferal fluxes in the Gulf of Lions (NW Mediterranean) and their implications
for paleoceanographic studies: Two 12-year sediment trap records. Deep Sea Research Part I:
Oceanographic Research Papers 66, 26—40. https://doi.org/10.1016/j.dsr.2012.03.011

Schiebel, R., Hemleben, C., 2017. Planktic Foraminifers in the Modern Ocean. Springer Berlin Heidelberg,
Berlin, Heidelberg. https://doi.org/10.1007/978-3-662-50297-6

Tesi, T., Belt, S.T., Gariboldi, K., Muschitiello, F., Smik, L., Finocchiaro, F., Giglio, F., Colizza, E., Gazzurra, G.,
Giordano, P., Morigi, C., Capotondi, L., Nogarotto, A., Kdseoglu, D., Di Roberto, A., Gallerani, A.,
Langone, L., 2020. Resolving sea ice dynamics in the north-western Ross Sea during the last 2.6 ka:
From seasonal to millennial timescales. Quat Sci Rev 237, 106299.
https://doi.org/10.1016/j.quascirev.2020.106299

Tesi, Tommaso, Miserocchi, S., Goiii, M.A., Langone, L., 2007. Source, transport and fate of terrestrial
organic carbon on the western Mediterranean Sea, Gulf of Lions, France. Mar Chem 105, 101-117.
https://doi.org/10.1016/j.marchem.2007.01.005

Tesi, T., Miserocchi, S., Goiii, M.A., Langone, L., Boldrin, A., Turchetto, M., 2007. Organic matter origin and
distribution in suspended particulate materials and surficial sediments from the western Adriatic Sea
(Italy). Estuar Coast Shelf Sci 73, 431-446. https://doi.org/10.1016/].ecss.2007.02.008

Tesi, T., Miserocchi, S., Gofii, M.A., Turchetto, M., Langone, L., De Lazzari, A., Albertazzi, S., Correggiari, A.,
2010a. Influence of distributary channels on sediment and organic carbon supply in event-dominated
coastal margins: the Po prodelta as a study case. https://doi.org/10.5194/bgd-7-7849-2010

Tesi, T., Puig, P., Palanques, A., Goii, M.A., 2010b. Lateral advection of organic matter in cascading-
dominated submarine canyons. Prog Oceanogr 84, 185-203.
https://doi.org/10.1016/j.pocean.2009.10.004

Wessel, P., Smith, W.H.F., Scharroo, R., Luis, J., Wobbe, F., 2013. Generic Mapping Tools: Improved Version
Released. Eos, Transactions American Geophysical Union 94, 409-410.
https://doi.org/10.1002/2013E0450001



