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Supplementary information
The supplementary information presents all the additional data of the study. Supplementary Information A shows the synthetic pore water composition and the salt mass. Supplementary Information B displays the initial conditions of the sorption experiments. Supplementary Information C summarizes the protocol used to measure the speciation of Hg. Supplementary Information D gives the mineralogical and elemental characterizations for both the oxidized and reduced sample. Supplementary Information E gives the iron content in the samples. Supplementary Information F shows the composition of the water contacting the Hfo binding sites for the modelling calculations. Supplementary Information G shows the mercury stability diagrams.


Supplementary Information A. Synthetic water composition and analytical grade salts

Table A-1. Synthetic water composition in mol·L-1 given by element.
	Element
	Ca
	Na
	Mg
	K
	Sr
	HCO3-
	Cl
	SO4

	Concentration (mol·L-1)
	3.09·10-3
	2.43·10-3
	1.94·10-3
	6.70·10-4
	2.50·10-4
	3.16·10-3
	1.56·10-3
	4.44·10-3




Table A-2. Analytical grade salts used to prepare synthetic water and their weight (mg·L-1) and molar (mol·L-1) concentrations.
	Salt
	Molar mass (g·mol-1)
	Weight concentration (mg·L-1)
	Molar concentration (mol·L-1)

	CaCO3·2 H2O
	118.1
	7.1
	6.01 10-5

	SrCl2·6 H2O
	266.6
	66.7
	2.50 10-4

	MgCl2
	95.2
	50.5
	5.30 10-4

	MgSO4
	120.4
	169.7
	1.41 10-3

	CaSO4
	136.1
	412.5
	3.03 10-3

	NaHCO3
	84
	204.1
	2.43 10-3

	KHCO3
	100.1
	67.1
	6.70 10-4





Supplementary Information B. Initial conditions of the sorption experiments.
Table B-1. Initial experimental conditions for the sorption of Hg on the reduced sample (AUB00307), the contact time was 4 days. Two experiments were performed without Hg to check that the sediment did not release a significant amount of this element in the solution. The speciation of Hg (Hg(II)/Hg(0)) was measured only on the samples Hg-307-10 and Hg-307-11. The quantification limit (QL) is 7 × 10-11 mol·L-1 and 1× 10-11 mol·L-1 with the apparatus able to measure the speciation of Hg.
	Experiments
	Hgadded (mol·L-1)
	[Hg]final-sorp  (mol·L-1)
	RSL (kg·L-1)
	pHfinal

	Hg-307-1
	0.00
	< QL
	0.006
	7.16

	Hg-307-2
	8.97·10-8
	7.38·10-10
	0.005
	7.22

	Hg-307-3
	3.51·10-8
	< QL
	0.005
	7.23

	Hg-307-4
	4.66·10-9
	< QL
	0.005
	7.32

	Hg-307-5
	1.40·10-9
	< QL
	0.005
	7.24

	Hg-307-6
	2.22·10-11
	< QL
	0.005
	7.36

	Hg-307-7
	0.00
	< QL
	0.003
	7.52

	Hg-307-8
	9.40·10-7
	6.89·10-9
	0.003
	7.56

	Hg-307-9
	4.70·10-5
	1.10·10-5
	0.003
	7.66

	Hg-307-10
	8.18·10-8
	1.10·10-11
	0.010
	7.39

	Hg-307-11
	5.13·10-5
	1.09·10-7
	0.010
	7.47




Table B-2. Initial experimental conditions for the sorption of Hg on the oxidized sample (AUB00976), the contact time was 4 days. Two experiments were performed without Hg to check that the sediment did not release a significant amount of this element in the solution. The speciation of Hg (Hg(II)/Hg(0)) was measured only on the samples Hg-976-10 and Hg-976-11. The quantification limit (QL) is 7 × 10-11 mol· L-1 and 1× 10-11 mol·L-1 with the apparatus able to measure the speciation of Hg.
	Experiments
	Hgadded (mol·L-1)
	[Hg]final-sorp  (mol·L-1)
	RSL (kg·L-1)
	pHfinal

	Hg-976-1
	0.00
	< QL
	0.006
	7.67

	Hg-976-2
	8.97·10-8
	1.35·10-10
	0.005
	7.67

	Hg-976-3
	3.51·10-8
	7.98·10-11
	0.005
	7.57

	Hg-976-4
	4.66·10-9
	< QL
	0.005
	7.58

	Hg-976-5
	1.40·10-9
	< QL
	0.005
	7.61

	Hg-976-6
	2.22·10-11
	< QL
	0.005
	7.60

	Hg-976-7
	0.00
	< QL
	0.003
	7.68

	Hg-976-8
	9.40·10-7
	3.31·10-8
	0.003
	7.66

	Hg-976-9
	4.70·10-5
	3.74·10-5
	0.003
	7.70

	Hg-976-10
	8.18·10-8
	1.25·10-11
	0.010
	7.46

	Hg-976-11
	5.13·10-5
	9.77·10-6
	0.010
	7.42


The total Hg concentrations measured by the two techniques are in good agreement. Indeed, the values given below the quantification limit for atomic fluorescence spectrometry (7 × 10-11 mol·L-1) were measured by the CVAFS apparatus used for speciation determination. For the higher concentrations, Hg-307-11 and Hg-976-11, the concentrations are underestimated by the total Hg measurement for the reduced sample while they were in agreement for the oxidized sample (9.77 × 10-6 mol·L-1 for CVAFS and 1.04 × 10-6 mol·L-1 for the other apparatus). The underestimation could be due to the volatilization of the Hg(0) present in higher quantity in the sample Hg-307-11 than in the sample Hg-976-11.


Table B-3. Speciation of Hg (Hg(II)/Hg(0)) on the samples Hg-307-10 and Hg-307-11 and comparison with total Hg measurement by atomic fluorescence spectrometry. The two measurements are in good agreement. The quantification limit (QL) is 7 × 10-11 mol·L-1 and 1× 10-11 mol·L-1 with the apparatus able to measure the speciation of Hg.
	Experiment
	Hg-initial (mol·L-1)
	[Hg2+] + [Hg0] (mol·L-1)
	[Hg2+] (mol·L-1)
	[Hg0] (mol·L-1)
	[Hg]final (mol·L-1)

	Hg-307-10
	8.18·10-8
	1.10·10-11
	8.18·10-13
	1.02·10-11
	< QL 

	Hg-307-11
	5.13·10-5
	1.09·10-7
	4.43·10-8
	6.46·10-8
	2.44·10-8



Table B-4. Speciation of Hg (Hg(II)/Hg(0)) on the samples Hg-976-10 and Hg-976-11 and comparison with total Hg measurement by atomic fluorescence spectrometry. The two measurements are in good agreement. The quantification limit (QL) is 7 × 10-11 mol·L-1 and 1 × 10-11 mol·L-1 with the apparatus able to measure the speciation of Hg.
	Experiment
	Hg-initial (mol·L-1)
	[Hg2+] + [Hg0] (mol·L-1)
	[Hg2+] (mol·L-1)
	[Hg0] (mol·L-1)
	[Hg]final (mol·L-1)

	Hg-976-10
	8.18·10-8
	1.25·10-11
	1.25·10-11
	< QL
	< QL 

	Hg-976-11
	5.13·10-5
	9.77·10-6
	9.63·10-6
	1.41·10-7
	1.04·10-5





Supplementary Information C. Summary of the protocol used to measure the speciation of Hg (Telliard and Gomez-Taylor, 2002).

The entire protocol is described accurately by Telliard and Gomez-Taylor (2002). After experiments, the sample is collected directly into a cleaned, pretested, fluoropolymer bottle using sample handling techniques designed for collection of mercury at trace levels (Agency, 1996). Then, for dissolved Hg, the sample is filtered through a 0.45 µm capsule filter prior to preservation. The sample is preserved by adding bromine monochloride (BrCl) solution. Prior to analysis, all Hg in sample aliquot is oxidized to Hg(II) with BrCl. 2.5 After oxidation, the sample is sequentially reduced with NH2OH@HCl to destroy the free halogens, then reduced with stannous chloride (SnCl2) to convert Hg(II) to volatile Hg(0). The Hg(0) is separated from solution by purging with argon. The Hg(0) is collected onto a gold trap. The Hg is thermally desorbed from the gold trap into an inert gas stream that carries the released Hg(0) to a second gold (analytical) trap. The Hg is desorbed from the analytical trap into a gas stream that carries the Hg into the cell of a cold-vapor atomic fluorescence spectrometer (CVAFS) for detection. Quality is assured through calibration and testing of the oxidation, purging, and detection systems.



Supplementary Information D. Mineralogical and elemental characterizations.
Table D-1. Quantification of the mineralogical composition of the oxidized sample (AUB00976) and reduced sample (AUB00307) by XRD (data in wt.-%) from Debure et al. (2018). Names in italics refer to the drilling described in Fig. 1 and in Lerouge et al. (2018).
	
	
	AUB00976
(AUB121)
	AUB00307
(AUB131)

	Depth
	
	7.8–7.95 m
	21.75–21.93 m

	Phyllosilicates

	Chlorite/vermiculite
	4
	1

	
	Illite/mica
	20
	23

	
	Illite/Smectite interstratified
	24
	21

	
	Kaolinite
	8
	12

	
	Sum
	56
	57

	Carbonates
	Calcite
	16.0
	8.9

	
	Dolomite/ankerite
	0.2
	0.2

	
	Siderite
	0.1
	0.3

	
	Sum
	16.5
	9.4

	Tectosilicates
	Feldspar
	3.5
	3.8

	
	Quartz
	22.6
	27.9

	
	Sum
	26.1
	31.7

	Oxides
	Anatase
	0.7
	0.8

	
	Rutile
	0.3
	0.1

	Sulfurs
	Pyrite
	0
	0.4




Table D-2. Total organic content (TOC), total iron, ferrous iron and total sulfur content in weight percentage.
	Sample
	TOC
	Fe(II)
	Fetot
	Stot

	AUB976
	0.58
	0.42
	2.46
	0.26

	AUB307
	0.73
	3.13
	3.81
	0.48






Supplementary Information E. Iron content in the samples.

Fig E-1. Total Fe (%) extracted by the different steps of the sequential extraction protocol without any calculation assumptions.
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Supplementary Information F. Composition of the water contacting the Hfo binding sites. Two compositions were tested in order to evidence the role played by the constituting elements of the pore water in the sorption.

Table F-1. Composition of the water (in mol·L-1) contacting the Hfo binding sites. The concentration of added Hg was 5 × 10-5 mol·L-1, where the NaCl water, the pH and the Cl concentration were set to the values of the pore water. The pH was fixed in both case, otherwise it slightly increase and make impossible a full comparison between all the calculations.
	
	NaCl water
	Pore water

	pH
	7.5
	7.5

	Cl
	1.47
	1.47

	S(6)
	-
	26.02

	S(2)
	-
	0.2

	Br
	-
	0.002

	P
	-
	0.018

	F
	-
	0.034

	Alkalinity
	-
	3.7

	Si
	-
	0.2

	Na
	1.47
	2.78

	K
	-
	1.38

	Mg
	-
	16.87

	Ca
	-
	16.57

	Sr
	-
	0.42




Supplementary Information G. Mercury stability diagrams.
Figure G-1. Hg stability diagram calculated using the Tégulines pore water chemistry determined by squeezing (Lerouge et al., 2018) and the Thermoddem database (Blanc et al., 2012): (a) aqueous species in deionized water; (b) aqueous species in Gault pore water; (c) aqueous species in Gault pore water considering all the Hg-carriers in the database (Calomel, Cinnabar(alpha), Cinnabar(beta), Hg(l), Hg2SO4, HgCO3.2HgO, HgO(cr), Metacinnabar). Measured and estimated pe/pH domains (see Debure et al. (2018) for further details) are highlighted on the diagrams.
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