Table S1. Site information and lithological description of the samples in this study.

Hydrate- Max hy-

Site Water Dr1111ngGeoth-ermal bearing drate satu- Gas source Sample Depth Lithology
Depth depth gradient .
layer ration
(mbsf) (mbsf) (°C/km)  (mbsf) % (mbsf)

1B-2H 54.90 Fine Silt
1B-4H  111.90 Very Fine Silt
1B-5H  119.52 Very Fine Silt
1B-6H  127.90 Fine Silt

Thermogenic 1B-7X 134.15 Medium Silt

WOIB 1285 234 64.90 17172 6190 and Mixed  1B-10X 14548 Foram-rich Medium Silt

1B-16X  165.77 Medium Silt
1B-17X  166.88 Medium Silt
1B-20X  178.26 Medium Silt
1B-23X  192.77 Fine Silt
2B-1H 44.90 Very Fine Silt
2B-3H 83.90 Very Fine Silt
2B-4H 99.90 Very Fine Silt
2B-6H 106.86 Foram-rich Fine Silt
2B-7H 116.74 Foram-rich Fine Silt

Thermogenic 2B-9H 128.69 Foram-rich Medium Silt

WO02B 1274 240 61.20 140-175  49.90

and Mixed 2B-11X 137.41 Fine Silt
2B-16X  153.85 Medium Silt
2B-19X  166.01 Medium Silt
2B21X  173.64 Fine Silt
2B-22X 17681 Medium Silt
2B-25X 189.90 Very Fine Silt
3B-1H  47.90 Medium Silt
3B3X 9443 Medium Silt
3B-6X  131.90 Fine Silt
3B-11X  149.43 Fine Silt
3B-12X 15415 Fine Silt
o 3B-17X 17085 Fine Silt
WO03B 1310 222 5460 140210  53.00 Blolg\z.mc dand 3B-18X 17636 Medium Silt
e 3B-22X  190.65 Fine Silt
3B-24X  199.47 Fine Silt
3B-25X 20428 Fine Silt
3B-26X  210.08 Fine Silt
3B27X  213.90 Fine Silt
3B-28X  218.00 Fine Silt




Table S2. Biomarker composition and Rock-Eval pyrolysis parameters of sediments in this study.

En Ster Stera Hopanc

Sa Ali- C21 Pre- ne Sterane
mplDept Chlo,,m:,phatAroj TO — OE OE Squ peak/Pr/P Pr/ Ph/ TA 20e 296 C29a02 Ts/ e S1( S2( Tlfla S3C PC(RC( TO

h/mb form "A"", " "mati C alan nCinCa yC2 C31ap22mg/ mg/ x('CO(mg -, C(% HI OI

of ©) € %) %) /En P1 P2 Post- h ;. R 7/5.C B/ 0S/20(S+Tm 51228+ g 8 ) g %) %) )
NO. (%) C21 peak Bp+ta  R)
29 R)
+ a

1B- 13.4 11 8.3 16.8 404. 77.0101.
oH 54.90 0.03 5 5.65 7 0.190.31 3 0.17 0.800.620.22 3 0.13 1.03 00 0.68 0.181.161.34 0 00
1B- 111.9 17.6 02 43 0.6 331. 41.091.0
MH 0 0.00 9 7.07 7 0.500.19 4 5.85 1.06 0.600.220.114.16 0.78 0.31  0.29 3 039 0.230.13 00 0.25 0.050.270.32 0 0
1B- 119.5 24.2 02 42 05 337. 32.0125.
5H 2 0.01 5 7.00 6 0.950.22 2 2.73 1.98 0.710.280.193.29 0.61 0.30 043 1 0.53 0.110.09 00 0.26 0.040.240.28 0 00
1B- 127.9 24.3 03 3.6 0.4 344. 34.086.0
6H 0 0.01 8 7.06 6 0.600.26 2 5.16 1.09 0.940.330.124.86 0.70 0.24 0.19 4 0.41 0.130.10 00 0.20 0.040.250.29 0 0
1B- 134.1 26.5 0.3 3.8 0.4 338. 43.091.0
X 5 0.01 7 6.79 0 1.060.29 9 516 1.97 0.770.630.342.36 0.44 0.36 0.25 9 043 0.200.10 00 0.08 0.040.190.23 0 0
1B- 1454 40.1 0.2 2.1 0.7 333. 29.0116.
10X 8 0.01 1 6.87 0 2.690.51 3 1.58 5.76 1.110.480.320.48 0.58 0.42 0.39 o 055 0.120.09 00 0.28 0.040.270.31 0 00
1B-1657 0.02 0.19 0.85 04 0.640.45 24100 1.38 0.760.500.241.33 0.55 0.32 0.21 08 0.33 0.07 0.04 346. 0.14 0.020.190.21 19.090.0
16X 7 4 8 6 1 00 0
1B- 1668 0.01 365 2.92 03 4.350.47 32 1.38 9.27 1.040.690.160.30 0.64 0.29 0.27 04 0.32  0.06 0.01 345, 0.09 0.010.140.15 7.0040'O
17X 8 6 6 0 4 00 0
18- 178.2 0.00 236 6.56 03 0.770.25 36 3.57 1.33 0.620.360.194.03 0.65 0.30 0.16 02 024 0.100.05 343. 0.11 0.020.190.21 24.076.0
20X 6 0 1 0 5 00 0
1B- 192.7 29.9 0.2 25 0.5 362. 10.065.0
23X 7 0.01 4 5.15 1 1.220.54 . 3.20 2.00 0.820.520.391.250.83 0.40 0.26 6 023 0.040.02 00 0.07 0.010.190.20 0 0
2B- 4490 0.01 129 3.14 07 0.420.36 42 7.84 0.50 0.790.790.295.96 0.86 0.36  0.28 03 0.35 0.08 0.46 394. 0.66 0.110.730.84 5>.0121.
1H 9 7 6 8 00 0 00
2B- 23.2 0.5 8.4 0.5 391. 33.0108.
3H 83.90 0.01 3 4.64 6 0.800.19 0 256 1.29 0.700.440.145.140.71 0.31 0.32 4 0.38 0.070.20 00 0.44 0.060.540.60 0 00
2B- 24.5 0.4 5.5 0.5 399. 39.0139.
AH 99.90 0.01 3 725 0 0.930.11 0 3.70 1.95 0.640.290.086.46 0.79 0.33  0.31 o 030 0.120.18 00 0.44 0.060.400.46 0 00
2B- 106.8 29.6 0.4 4.1 0.4 388. 26.0100.
cH 6 0.01 3 8.71 9 0.510.38 5 493 1.02 0.970.200.214.68 0.35 0.32  0.33 6 0.39 0.060.10 00 0.28 0.040.340.38 0 00
2B- 116.7 28.3 03 5.1 03 398. 28.0121.
JH 4 0.00 3 6.87 7 0.730.16 9 4.03 1.17 0.750.570.116.750.39 043 0.39 6 0.40 0.06 0.08 00 0.25 0.030.26 0.29 0 00
2B- 128.6 23.5 03 3.4 03 388. 44.0111.
OH 9 0.01 1 9.65 6 1.290.20 2 5.03 2.23 0.610.510.202.210.17 0.28 0.15 6 029 0.060.12 00 0.22 0.030.240.27 0 00
2B- 137.4 33.2 03 4.1 02 394. 38.0110.
11X 1 0.00 5 5.06 0 0.860.25 4 4.68 1.44 0.720.250.173.66 0.42 0.28 0.18 5 0.33 0.070.08 00 0.18 0.030.180.21 0 00
2B- 153.8 02 24 0.7 388. 24.0110.
16X 5 0.00 0.8914.24 3 0.070.10 2 249 1.58 0.750.720.091.48 0.40 0.32 0.19 2 0.26  0.050.05 00 0.16 0.020.190.21 0 00
2B- 166.0 29.7 0.1 3.8 0.6 377. 33.0107.
19X 1 0.01 3 6.86 8 1.440.20 7 3.50 249 0.670.320.392.47 0.66 0.41 0.36 9 0.37 0.07 0.05 00 0.12 0.020.130.15 0 00
2B- 173.6 27.1 02 3.8 11.2 02 375. 24.0105.
21X 4 0.01 6 7.79 2 0.500.12 3 342 1.01 0.870.530.09 5 0.75 030 0.21 9 0.26  0.04 0.05 00 0.16 0.020.190.21 0 00
2B- 176.8 10.9 0.1 5.1 0.1 377. 16.0105.
22X 1 0.01 9 4.79 8 1.390.26 2 324 241 0.760.350.211.730.59 0.29 0.24 9 0.21 0.030.03 00 0.15 0.020.170.19 0 00
2B- 189.9 17.4 02 3.1 05 366. 21.0104.
25X 0 0.01 5 6.28 7 1.190.32 7 592 1.86 0.950.490.311.800.98 0.23  0.28 ) 025 0.050.05 00 0.18 0.020.220.24 0 00
3B- 4790 0.00 276 4.33 00 1.920.35 34 3.71 3.35 0.690.360.300.98 1.37 0.49 0.24 04 021 0.040.05 393. 0.08 0.020.190.21 24.086.0
1H 7 4 0 2 00 0 o0
3b- 94.43  0.00 147 5.09 00 1.580.24 31 6.70 251 0.760.510.261.91 0.89 0.38  0.08 05 0.17 0.030.03 395. 0.06 0.010.180.19 160740
3X 6 7 2 5 00 0 o0
3B- 131.9 19.6 0.0 4.0 0.1 380. 22.078.0
6X 0 0.02 6 5.26 7 1.210.24 6 6.66 1.75 0.720.550.262.69 1.00 0.19  0.03 6 0.16  0.050.05 00 0.13 0.020.210.23 0 0
3B- 1494 23.8 0.0 3.5 0.1 403. 27.081.0
1X 3 0.01 3 5.62 9 1.260.22 3 6.42 2.08 0.800.660.282.531.47 0.17 0.03 1 0.16  0.050.07 00 0.09 0.020.240.26 0 0
3B- 154.1 0.0 1.8 10.5 0.1 374. 27.080.0
19X 5 001 097 7.99 3 0.290.39 5 8 0.52 0.180.390.503.92 0.82 0.23 0.14 9 0.10 0.06 0.08 00 0.11 0.030.270.30 0 0
3B- 170.8 329 0.1 3.5 0.3 400. 34.078.0
17X 5 0.01 1 4.75 ” 1.070.30 3 513 143 0.740.540.342.37 1.04 0.12 0.04 1 021 0.030.11 00 0.11 0.030.290.32 0 0
3B- 176.3 20.8 0.0 34 0.2 400. 35.088.0
18X 6 0.00 5 4.86 8 0.970.37 6 6.00 1.19 0.630.530.451.99 0.93 0.10 0.01 5 024 0.030.09 00 0.09 0.020.240.26 0 0
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