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Supplementary Fig.S1: Plots of organic matter parameters, pore water sulfate and headspace
methane concentration for all the examined sediment cores.

Supplementary Fig.S2: Sedimentological composition of gravity cores 1143GC, 1145GC,
1174GC and magnetic susceptibility data.

Supplementary Table S3: Full sediment geochemistry dataset.

Supplementary Table S4: Mineralogical and isotopic composition of methane-derived
authigenic carbonates.

Supplementary Table S5: Molecular and isotopic composition of headspace gas samples.
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Supplementary Fig.S1. Geochemical composition of organic matter in the examined sediment cores
and pore water sulfate and methane concentrations. The location of paleo and modern SMTZs are
shown in grey and red color, respectively. Paleo-SMTZs in multicores 1136MC, 1163MC, 1171MC are

identified based on sediment sulfur enrichments (TOC/TS < 2.8).
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Supplementary Fig.S2. Lithology and magnetic susceptibility of gravity cores discussed in this study.
For each core, X-Ray scan, Sidescan photographs and grain size data are reported. Description of
lithological units UNIT I, UNIT Il and UNIT Il is provided in the manuscript. Radiocarbon dating results
are also reported at the corresponding sampling position. MS : magnetic susceptibility; GS : grain

size.



13, 15
Core despi?‘()(':fn) d (%i‘)”g TOC (wt. %) ?%S‘ (WI'\('J %) (WICO ) (WISO , CN  TOCTS
1134MC 0-1 -24.1 1.6 4.9 0.1 2.3 0.2 12.9 7.8
1-2 -24.1 1.8 4.9 0.2 - - 12.5 -
2-3 -24.4 1.5 4.6 0.1 2.1 0.1 14.3 10.6
4-5 - - - - 2.1 0.2 - -
5-6 -23.5 2.0 5.0 0.2 - - 12.3 -
6-7 -24.6 2.2 4.8 0.2 2.0 0.1 15.3 14.5
7-8 -25.4 1.8 4.5 0.1 - - 22.0 -
8-9 -24.6 2.3 4.7 0.2 2.0 0.2 15.4 14.7
9-10 -24.3 2.0 4.2 0.1 - - 15.8 -
10-11 -23.9 1.9 4.5 0.1 2.0 0.1 15.7 17.8
11-12 -24.2 1.4 4.6 0.1 - - 13.9 -
12-13 -24.3 1.5 4.4 0.1 2.0 0.1 15.5 12.2
13-14 -24.7 1.6 4.0 0.1 - - 15.5 -
14-15 -25.1 1.4 4.5 0.1 1.8 0.1 14.6 13.3
15-16 -25.2 1.7 4.1 0.1 - - 17.0 -
16-17 - - - - 1.9 0.1 - -
17-18 -24.4 1.5 4.4 0.1 - - 14.9
18-19 -24.4 1.2 4.5 0.1 1.7 0.1 13.7 11.3
19-20 -24.6 1.4 4.7 0.1 - - 15.0 -
20-21 -24.9 1.5 4.6 0.1 2.1 0.2 15.8 9.1
22-23 -24.9 1.1 4.4 0.1 1.5 0.1 14.8 10.2
24-25 -25.0 1.3 4.6 0.1 1.9 0.1 16.4 9.4
25-26 -25.2 1.5 3.5 0.1 - - 19.5 -
26-27 -24.9 1.4 4.6 0.1 1.7 0.1 16.4 11.1
27-28 -25.5 1.8 4.2 0.1 - - 18.8 -
28-29 -25.3 2.0 3.6 0.1 2.1 0.3 21.6 6.1
29-30 -25.2 1.8 3.7 0.1 - - 14.6 -



30-31 -25.3 1.8 3.7 0.1 2.3 0.6 20.8 2.8
31-32 -24.7 1.5 4.5 0.1 - - 23.0 -
32-33 -25.3 1.7 3.8 0.1 21 0.6 20.8 3.0
34-35 -25.4 2.0 3.8 0.1 2.1 0.6 17.8 34
35-36 -25.4 21 3.8 0.1 - - 223 -
36-37 -25.0 23 4.2 0.1 2.2 0.6 20.3 3.9
38-39 -25.6 2.0 3.0 0.1 2.2 0.7 19.9 2.9
39-40 -25.4 1.6 33 0.1 - - 233 -
40-41 -24.8 2.2 3.7 0.1 2.2 0.6 21.9 3.4
1136MC 10-11 -24.5 2.1 3.9 0.1 2.7 0.4 17.1 4.8
11-12 -25.1 1.6 4.5 0.2 - - 11.6 -
12-13 -24.9 1.8 4.5 0.1 23 0.7 144 2.6
13-14 -26.0 23 4.2 0.2 - - 18.0 -
14-15 -25.7 14 3.2 0.1 2.5 0.7 14.3 2.0
15-16 -26.1 2.1 4.2 0.1 - - 18.1 -
16-17 -25.4 2.1 4.0 0.1 2.5 13 18.7 1.6
17-18 -25.9 19 4.0 0.1 - - 19.9 -
18-19 -25.9 2.5 3.6 0.1 2.2 1.2 23.1 2.1
19-20 -27.1 23 3.9 0.1 - - 22.0 -
20-21 -26.0 2.3 3.7 0.1 2.3 1.2 21.2 1.9
21-22 -26.0 23 3.9 0.1 - - 21.7 -
22-23 -26.5 2.0 3.8 0.1 2.2 1.1 19.9 1.8
23-24 -26.4 1.9 3.0 0.1 - - 20.3 -
24-25 -26.3 1.6 3.2 0.1 2.5 1.3 18.8 1.2
25-26 -26.2 21 3.9 0.1 - - 22.0 -
26-27 -26.1 2.0 3.7 0.1 2.5 1.2 22.7 1.6
27-28 -26.0 23 3.6 0.1 - - 20.8 -
28-29 -24.9 24 4.4 0.1 2.6 1.1 20.4 2.2
29-30 -25.8 2.1 3.9 0.1 - - 223 -



32-33 -25.6 1.7 3.9 0.1 2.7 1.1 21.1 1.6
33-34 -25.9 19 2.8 0.1 - - 20.3 -
34-35 -25.4 1.8 3.7 0.1 2.5 1.0 18.9 1.9
35-36 -25.6 2.0 4.0 0.1 - - 19.1 -
36-37 -25.9 19 3.8 0.1 2.7 0.9 15.3 2.1
37-38 -25.9 2.0 3.7 0.1 - - 23.0 -
38-39 -25.8 2.0 3.5 0.1 23 1.0 21.9 2.1
39-40 -25.6 2.3 3.7 0.1 - - 25.2 -
40-41 -25.8 2.2 3.6 0.1 2.5 0.9 22.7 2.6
41-42 -25.5 23 4.0 0.1 - - 25.4 -
42-43 -25.5 2.1 3.8 0.1 2.5 1.0 23.6 2.2
43-44 -25.7 1.8 3.1 0.1 - - 21.8 -
44-45 -26.2 2.1 3.9 0.1 2.5 0.9 22.9 24
45-46 -25.5 1.7 2.4 0.1 - - 21.6 -
46-47 -25.7 2.2 3.8 0.1 - - 22.8 -
47-48 -25.4 23 3.9 0.1 - - 20.3 -
48-49 -25.7 2.3 3.3 0.1 2.6 1.2 27.4 2.0
1141MC 0-1 -23.8 24 4.8 0.2 - - 13.7 -
1-2 -23.8 1.9 5.1 0.2 2.1 0.2 13.6 10.7
12-13 -25.5 19 4.4 0.2 - - 13.8 -
13-14 -26.1 1.8 4.6 0.2 - - 13.9 -
14-16 -27.8 1.5 4.4 0.1 21 1.4 14.7 1.1
17-18 -28.4 1.0 3.9 0.1 - - 20.4 -
18-20 -28.1 23 4.2 0.1 3.5 14 18.2 1.6
20-21 -28.3 1.7 3.7 0.1 - - 15.9 -
22-24 -26.7 1.7 4.2 0.1 1.8 15 15.6 11
24-25 -27.7 1.6 43 0.1 - - 15.2 -
26-28 -27.5 1.6 4.2 0.1 1.8 1.7 15.6 0.9
28-29 -27.4 15 3.9 0.1 - - 16.2 -



30-31 -28.1 1.7 3.9 0.1 2.3 1.5 16.7 1.1
1143GC#1 0-1 -26.6 14 3.8 0.1 1.8 0.8 111 1.7
5-6 -27.4 0.9 4.8 0.1 1.8 0.7 13.6 1.4
10-11 -28.1 1.7 33 0.2 4.2 0.9 11.9 1.9
15-16 -27.3 1.0 4.5 0.1 4.2 0.7 17.2 1.3
20-21 -27.3 0.9 3.1 0.1 1.7 1.0 17.6 0.9
25-26 -26.5 0.8 3.0 0.1 3.2 0.8 15.1 1.0
30-31 -27.4 0.8 3.6 0.1 2.2 0.8 16.5 1.0
35-36 -28.0 1.0 3.2 0.1 3.2 0.8 14.8 1.2
40-41 -25.4 1.7 3.5 0.1 1.9 0.8 18.1 2.2
45-46 -24.7 19 3.5 0.1 2.2 0.9 17.9 2.2
50-51 -26.0 0.9 33 0.1 2.0 0.8 16.3 1.1
55-56 -25.7 0.8 6.1 0.1 2.1 0.8 17.4 1.0
60-61 -24.2 1.7 3.5 0.1 1.8 0.7 18.0 2.2
65-66 -24.8 1.6 33 0.1 1.9 0.8 15.7 2.0
70-71 -25.5 0.7 34 0.1 1.9 0.8 14.7 0.9
1143GC#2 0-1 -25.4 15 3.0 0.1 1.8 0.5 17.7 3.0
5-6 -25.3 1.3 33 0.1 1.9 0.7 17.2 1.8
10-11 -24.7 1.4 33 0.1 1.7 0.8 14.6 1.8
15-16 -24.7 0.8 2.9 0.1 1.7 0.7 17.9 1.2
20-21 -24.7 1.2 3.0 0.1 1.7 0.7 17.5 1.6
25-26 -24.4 1.5 3.5 0.1 1.7 0.8 141 1.8
30-31 -24.8 1.2 3.8 0.1 1.8 1.6 16.9 0.7
31-32 -24.4 1.0 34 0.1 - - 13.9 -
32-33 -24.8 1.1 3.5 0.1 - - 15.5 -
35-36 -24.3 1.5 33 0.1 1.8 0.9 141 1.6
40-41 -24.3 1.3 33 0.1 1.7 0.8 16.3 1.6
42-43 -24.3 1.8 34 0.1 - - 15.7 -
43-44 -24.7 11 33 0.1 - - 15.9 -



44-45 -24.6 0.9 4.1 0.1 - - 15.2 -
45-46 -24.4 14 2.9 0.1 1.7 0.7 18.0 2.1
46-47 -24.4 13 3.6 0.1 - - 17.7 -
50-51 -24.5 1.4 3.2 0.1 1.6 0.7 12.7 2.0
55-56 -24.6 0.8 3.1 0.1 1.6 0.8 16.6 11
60-61 -21.5 1.6 3.4 0.1 1.6 0.6 20.7 2.6
65-66 -24.6 1.5 3.2 0.1 1.7 0.7 18.0 2.0
70-71 -24.9 1.2 4.4 0.1 1.7 0.6 17.0 1.8
72-73 -24.1 2.1 5.6 0.1 - - 235 -
73-74 -24.5 1.7 3.2 0.1 - - 17.9 -
74-75 -23.4 14 3.1 0.1 - - 15.6 -
75-76 -24.5 15 3.7 0.1 1.7 0.7 16.9 2.3
80-81 -24.4 13 3.2 0.1 1.7 0.6 16.4 2.1
81-82 -24.3 15 3.6 0.1 - - 17.3 -
82-83 -24.1 1.6 3.2 0.1 - - 14.2 -
83-84 -24.4 1.5 3.7 0.1 - - 17.8 -
84-85 -24.4 15 3.7 0.1 - - 18.5 -
85-86 -24.3 1.6 3.7 0.1 1.6 0.7 17.0 2.4
86-87 -24.2 1.6 3.2 0.1 - - 13.8 -
87-88 -24.3 15 3.8 0.1 - - 17.8 -
90-91 -24.5 14 2.7 0.1 1.6 0.7 16.8 2.1
95-96 -24.3 1.4 3.7 0.1 1.7 0.6 16.9 2.6
1145GC#1 0-1 -24.3 1.6 4.6 0.1 1.6 0.1 15.3 15.5
5-6 -24.0 1.7 4.6 0.2 1.8 0.1 124 151
10-11 -23.9 1.6 4.6 0.1 2.0 0.1 14.4 14.9
15-16 -23.6 2.1 5.0 0.2 2.3 0.1 14.8 18.5
20-21 -24.8 1.8 4.2 0.1 1.9 0.2 16.7 9.5
25-26 -25.4 1.6 4.1 0.1 1.8 0.2 17.4 7.3
30-31 -25.4 1.6 4.1 0.1 1.8 0.2 17.4 6.5
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65-66 -24.9 1.6 3.7 0.1 1.9 0.3 18.9 4.6
70-71 -24.7 2.0 3.6 0.1 2.2 0.3 19.9 6.3
75-76 -24.8 1.5 3.6 0.1 1.9 0.4 18.7 3.7
80-81 -25.0 1.4 34 0.1 1.7 0.3 17.6 4.0
85-86 -25.2 0.9 3.6 0.1 1.2 0.4 18.7 2.0
90-91 -25.2 1.0 3.7 0.1 1.5 0.4 211 2.5
92-93 -26.2 0.8 2.9 0.1 - - 17.7 -
95-96 -24.5 1.3 34 0.1 1.6 0.4 17.5 3.2
1163MC 0-1 - - - - 2.1 0.2 - -
2-3 -24.7 24 3.9 0.1 2.1 0.2 21.0 11.2
4-5 -24.5 19 43 0.1 2.3 0.2 16.7 8.3
5-6 -24.6 33 4.6 0.2 - - 21.3 -
6-7 -24.9 2.2 4.4 0.1 2.2 0.4 17.5 5.9
7-8 -24.7 2.3 43 0.1 - - 18.9 -
8-9 -25.0 1.8 3.9 0.1 24 0.3 17.6 53
9-10 -24.5 1.8 4.3 0.1 - - 14.7 -
10-11 -24.9 1.6 3.8 0.1 2.2 0.2 19.1 7.5
11-12 -25.2 24 3.8 0.1 - - 22.8 -
14-15 -25.1 2.6 3.9 0.1 2.1 0.4 20.9 6.0
15-16 -24.5 1.8 4.1 0.1 - - 16.8 -
16-17 -24.9 1.9 4.0 0.1 21 1.0 16.2 1.8
17-18 -24.7 2.2 4.0 0.2 - - 16.2 -
18-19 - 2.1* - - 2.5 1.2 - 1.7
19-20 -24.9 21 4.4 0.2 - - 15.9 -
20-21 -24.9 2.0 43 0.1 21 2.2 16.4 0.9
21-22 -24.9 2.0 3.3 0.1 - - 19.7 -
22-23 -25.4 1.9 34 0.1 1.9 3.0 21.9 0.6
23-24 -25.1 2.0 4.1 0.1 - - 19.1 -
24-25 -24.8 1.9 4.3 0.1 2.1 0.9 17.9 2.0



25-26 -25.2 1.8 4.2 0.1 - - 17.6 -
26-27 -25.2 2.0 4.0 0.1 2.2 1.2 21.7 1.6
27-28 -24.4 1.9 4.8 0.1 - - 17.4 -
28-29 -24.4 1.9 4.5 0.2 2.2 0.6 141 3.1
1171MC 0-1 -23.6 1.8 4.8 0.2 21 0.2 11.0 9.8
1-2 -24.4 1.4 4.8 0.1 - - 144 -
2-3 -23.9 1.7 4.8 0.2 - - 12.2 -
3-4 -23.2 1.7 4.6 0.2 - - 12.5 -
4-5 -23.4 1.8 5.2 0.2 - - 141 -
5-6 -23.2 1.8 5.5 0.2 2.1 0.2 10.6 11.3
6-7 -23.2 1.7 5.5 0.2 - - 10.3 -
7-8 -24.7 1.4 5.0 0.1 - - 134 -
8-9 -24.8 1.6 4.3 0.1 - - 17.2 -
9-10 -24.9 1.8 4.4 0.1 - - 14.6 -
10-11 -25.2 2.1 4.2 0.1 2.2 0.2 19.6 9.2
11-12 -24.5 1.2 4.3 0.1 - - 15.4 -
12-13 -23.6 1.8 4.8 0.2 - - 121 -
13-14 -23.9 1.8 4.7 0.2 - - 13.3 -
14-15 -24.0 1.6 4.6 0.1 - - 135 -
15-16 -23.3 2.1 4.7 0.2 2.3 0.2 11.7 9.0
16-17 -24.1 1.7 4.5 0.1 - - 141 -
17-18 -24.2 1.4 4.7 0.1 - - 13.9 -
18-19 -24.4 14 4.7 0.1 - - 11.5 -
19-20 -24.5 1.5 4.7 0.1 - - 11.9 -
20-21 -24.4 1.4 4.8 0.1 1.7 0.6 13.7 23
21-22 -25.1 1.6 4.8 0.2 - - 12.8 -
22-23 -24.9 1.5 4.7 0.1 - - 16.2 -
23-24 -25.2 1.3 4.6 0.1 - - 15.9 -
24-25 -23.9 1.2 4.0 0.1 - - 15.4 -



25-26 -25.4 1.3 4.5 0.1 1.3 1.9 16.1 0.7
26-27 253 1.5 4.8 0.1 - - 15.9 -
27-28 -253 2.0 4.1 0.1 - - 223 -
28-29 -25.6 1.6 4.0 0.1 - - 16.8 -
29-30 -25.2 1.9 4.0 0.1 - - 20.4 -
30-31 -25.4 1.7 42 0.1 2.0 1.4 16.0 1.2
31-32 -25.1 1.7 33 0.1 - - 215 -
32-33 -25.2 1.7 3.9 0.1 - - 22.0 -
33-34 -25.4 1.9 3.9 0.1 - - 23.7 -
34-35 -25.4 1.8 3.7 0.1 - - 22.4 -
35-36 -25.3 2.0 4.0 0.1 2.0 0.9 19.7 2.2
36-37 -25.3 1.8 3.8 0.1 - - 22.2 -
37-38 -25.2 1.9 3.9 0.1 - - 19.6 -
38-39 -25.4 2.0 4.0 0.1 - - 23.8 -
39-40 -25.3 2.2 3.7 0.1 - - 19.5 -
40-41 -25.0 1.8 4.0 0.1 23 0.9 19.9 1.9
41-42 -25.4 1.9 3.8 0.1 - - 18.7 -
42-43 -25.6 2.6 438 0.1 - - 28.4 -
43-44 -253 1.9 3.7 0.1 - - 16.5 -
44-45 -25.5 24 - - - - - -
45-46 -25.5 1.9 4.0 0.1 2.2 1.0 21.5 1.9
46-47 -24.7 2.0 3.7 0.1 - - 24.2 -
47-48 -25.8 4.1 4.4 0.1 - - 32.4 -
48-49 -25.5 1.6 4.0 0.1 - - 14.0 -
1174GC 0-1 -24.1 1.9 43 0.1 2.1 0.4 15.2 4.8
5-6 -26.0 2.0 3.7 0.1 2.2 1.2 20.6 1.7
10-11 -25.9 1.7 3.4 0.1 2.0 1.2 21.0 1.5
15-16 -25.8 2.1 4.0 0.1 2.2 1.2 19.4 1.7
20-21 -25.3 1.7 42 0.1 2.4 1.2 18.6 1.4



25-26

26-27

27-28

28-29

29-30

30-31

31-32

32-33

33-34

34-35

35-36

36-37

37-38

38-39

39-40

-25.9

-25.8

-26.2

-25.4

-25.3

-25.7

-25.5

-25.8

-26.3

-25.9

-25.8

-25.8

2.0

1.8

2.0*

2.2

1.8

1.8*

1.8

2.1

1.8

2.0

1.9*

19

23

2.2

2.0

34

33

3.7

3.9

4.3

3.7

3.9

33

3.5

3.9

3.7

3.7

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

0.1

2.2

2.8

1.7

2.7

3.8

3.4

1.5

11

0.9

1.0

1.2

1.0

21.9

21.2

22.7

22.6

18.9

22,5

23.4

22.1

213

1.4

1.9

1.9

1.9

1.8

1.9

Supplementary Table S3. Geochemical composition of sediment samples collected from sediment

cores examined in the present study. *average of nearest neighbours TOC values. Note that cores

1143GC and 1145GC are composed of 2 separate sections marked as #1 and #2.



Sample

Core Cal Mg Ara Qtz Feld chl M/I Gyp 8BC 80
depth (M) (wtoe) (mol%) (WtL9%) (Wt%) (WEo%) (Wt%)  (WL%)  (WL%) (%) (%)
1141MC 18-20 74.8 15.0 - 12,5 2.9 1.0 8.8 - -31.0 5.3
26-28 57.6 15.1 - 17.7 5.8 - 18.2 0.7 315 5.0
1143GC 4-6 - - 453 22.8 18.9 - 13.0 - -30.0 5.0
Supplementary Table S4. Results from XRD and isotopic analyses on methane-derived authigenic
carbonates. Cal: calcite; Ara: aragonite; Qtz: quartz; Feld: feldspars; Chl: chlorite; M/I: mica/illite; Gyp:
gypsum.
Core Geographic C1 (07} Ce+ CO2 THCG 313C c1 33Cc2 813C con 3D c1
r .
coordinates (% THCG) (% THCG) (% THCG) (% THCG) (ppm) (%o) (%o) (%o) (%o)
1134MC  73°54'46.0"N 1.27 - 2.15 96.60 1005 nd nd -28.0 nd
20°55'19.5" E
1136MC  73°54'47.6"N 98.10 0.07 0.04 1.82 55397 -48.7 -23.2 -29.9 -150
20°55'15.9"E
1141MC  74°00'50.7" N 0.57 - 1.38 98.00 1935 nd nd nd nd
21° 04' 404" E
1143GC  74°00'50.8" N 99.30 0.04 0.02 0.61 143368 -52.9 -25.8 -26.5 -158
21°04' 435" E
1144GC  74°00'51.0" N 13.20 - 3.50 83.30 645 -64.4 nd -25.1 nd
21°04'38.0"E
1145GC ~ 74°00'19.2" N 1.37 - 3.41 95.20 575 nd nd nd nd
21°04'13.0"E
1163GC  73°54'48.2" N 7.84 - 4.89 87.30 432 -40.4 nd -24.0 nd
20°55'17.0"E
1164MC  73°54'48.5" N 96.90 - 0.04 3.070 62084 -46.9 -22.6 -19.9 -148
20°55'9.5" E
1170MC  73°54'48.4"N 28.10 - 5.38 66.50 527 417 nd -23.1 nd
20°55'13.6" E
1171IMC  73°54'48.5" N 37.80 - 3.14 59.10 734 221 nd -23.2 nd
20°55'12.1"E
1172GC 73°54'49.1"N 33.60 0.89 3.39 62.10 696 415 -22.6 -24.0 nd
20°55'13.6"E
1174GC  73°54'48.3"N 99.20 0.06 0.03 0.74 73255 -54.5 -235 -24.9 -179
20°55'14.4"E
1175GC ~ 73°54'48.9"N 17.90 0.73 6.51 74.90 310 -30.8 nd 222 nd
20°55'14.4"E
1176GC ~ 73°54'483"N 97.90 0.12 0.17 1.77 14146 -55.2 222 -25.1 -148
20°55'18.2" E

Supplementary Table S5. Geochemical characterization of hydrocarbon gas and carbon dioxide in

headspace gas samples collected from sediment cores at Leirdjupet Fault Complex. nd: not

determined.



