Table S1. Optically stimulated luminescence ages and supporting data for the subsea permafrost drill core 4D-12. All
samples were measured with preheat 220°C and cut heat at 200°C. The Central Age Model (Galbraith et al., 1999) was
used to calculate the dose. Samples Lund-12063 and Lund-12065 were rejected due to very poor dose recovery ratios.

Lab no. Sample no. Depth Age Dose n Dose rate  Water Stimulation? Dose Note
recovery ratio
m ka Gy  acc./total Gyka? %

Lund-12059 1VvD-2012-1 15 8.52+0.59 25.8+1.3 21/24 3.02+0.15 40 Blue 097+0.02 b
Lund-12060 1VvD-2012-2 17 50.8+5.0 128+11 18/24 252+0.13 36 Pulsed 1.03+£0.07 ¢
Lund-12061 1VD-2012-3 24 704+6.2 226+16 15/19 3.21+0.17 20 Post-IRblue 1.00+0.14 d
Lund-12062 1VD-2012-4 28 752+55 233+13 20/21 3.09+0.15 17 Post-IRblue 090+0.17 b
Lund-12063 1VD-2012-5 35  Rejected 290+0.12 16 Post-IR blue 0.62+0.09
Lund-12064 1VD-2012-6 42 141+19 331+40 16/21 234+0.13 22 Pulsed 096+0.16 ¢
Lund-12065 1VD-2012-7 47  Rejected 228+0.10 26 Pulsed 1.38+0.17
Lund-12066 1VD-2012-8 51  162+22 257+31 16/30 159+0.11 29 Post-IRblue 0.94+0.12 e

aStimulation by blue light (Murray and Wintle, 2000, 2003), post-infrared blue light (Banerjee et al., 2001), and pulsed
OSL (Ankjeergaard et al., 2010).

bSignal integration limits 0-0.8 s, background 0.8-1.6 s.
¢Signal integration limits 0-2 s, background 2-4 s.
dSignal integration limits 0-1.6 s, background 36-40 s.
eSignal integration limits 0-1.6 s, background 1.6-3.2 s.




Table S2. Grain size distribution of the subsea permafrost drill cores 4D-13, 2D-13, and 4D-12 from the Buor Khaya Bay. Peaks of grain size distribution were
determined using Gradistat v8 (Blott and Pye, 2001).

Core Depth >10 5-10 2-5 1-2 0.5-1 250-500 100-250 50-100 10-50 5-10 1-5 <1 Grain size distribution

mm mm mm mm mm pm pm um um um um um peaks

m % % % % % % % % % % % %

4D-13 0.20-0.40 0.00 0.00 0.00 0.00 1058 3154 16.29 356 15.27 794 1215 2.67 375 um, 7.5 pm
4D-13 7.00-7.20 0.00 0.00 0.00 0.00 276 10.80 1564 1530 34.09 739 11.18 2.84 75 pum
4D-13 8.00-8.20 0.00 0.00 0.00 0.00 331 1332 1548 12.28 32.67 751 1232 311 30 pum, 375 pm
4D-13 9.20-9.40 0.00 0.00 0.00 0.00 1165 29.44 13.72 7.74  21.49 4.99 8.70 2.27 375 um, 30 um
4D-13 9.80-10.00  0.00 0.00 0.00 0.00 3.95 2181 2082 11.68 23.52 6.44 9.29 2.49 375 um
4D-13  11.20-11.40 0.00 0.00 0.00 0.00 9.76 2790 17.24 3.78 14.99 8.03 14.26 4.04 375 pm, 7.5 um
4D-13  13.60-13.80 0.00 0.00 0.00 0.00 246 2116 37.73 11.80 13.02 4.35 7.67 181 175 pm
4D-13  15.20-15.40 0.00 0.00 0.00 0.00 1343 3560 13.59 7.92 16.40 4.21 7.17 1.68 375 pm
4D-13  16.20-16.40 0.00 0.00 0.00 0.00 9.14 3114 21.46 593 11.96 586 11.18 3.33 375 pm, 7.5 pm
4D-13  17.00-17.20  0.00 0.00 0.00 0.00 528 2739 23.38 8.65 14.06 6.39 11.60 3.25 375 pm, 7.5 um
4D-13  17.40-17.60 0.00 0.00 0.00 0.00 8.08 2411 1757 6.65 18.76 747 13.30 4.06 375 pm, 30 um
4D-13  18.00-18.20 0.00 0.00 0.00 0.00 1.33 5.81 6.09 846 4491 1199 17.28 4.13 30 pum, 375 pm
4D-13  18.30-1850 0.00 0.00 0.00 0.00 0.00 0.00 0.84 453 4770 15.64 24.84 6.45 30 um
4D-13  18.60-19.00 0.00 0.00 0.00 0.00 0.29 0.83 2.30 462 4999 1652 21.04 441 30 um
4D-13  20.40-20.60 0.00 0.00 0.00 0.00 1194 3401 13.24 2.62 10.76 7.65 15.22 4.56 375 um, 7.5 um
2D-13 0.30-0.70 0.00 0.00 0.00 0.00 0.78 8.94 60.01 18.12 6.10 1.57 3.35 1.13 175 um
2D-13 1.30-1.40 0.00 0.00 0.00 0.00 0.48 956 6156 17.11 5.38 1.54 3.30 1.07 175 um
2D-13 1.50-1.60 0.00 0.00 0.00 0.00 0.76 7.12 5538 2559 5.01 1.49 3.49 1.16 175 pm
2D-13 7.20-7.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.12 36.92 2142 3394 7.60 7.5 um
2D-13 7.60-7.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 3691 2095 33.60 8.45 7.5 um
2D-13 8.00-8.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.18 40.58 19.52 31.48 8.24 7.5 um
2D-13 8.40-8.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21.08 27.11 4090 1091 7.5 um
2D-13 8.70-8.80 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 3743 2048 33.19 8.77 7.5 um
2D-13 9.50-9.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 3199 2112 37.37 9.47 7.5 um
2D-13  11.00-11.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3049 2121 3816 10.14 7.5 um
2D-13  12.30-1250 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 3357 2128 36.14 8.96 7.5um
2D-13  13.00-13.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.13 3365 21.04 36.28 8.90 7.5um
2D-13  13.90-14.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3509 2093 35.03 8.95 7.5um
2D-13  15.10-15.30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 3554 2139 3521 7.72 7.5 um
2D-13  15.40-1550 0.00 0.00 0.00 0.00 8.75 2950 26.66 12.62 11.97 2.86 5.80 1.84 375 pm
2D-13  15.70-15.80  0.00 0.00 0.00 0.00 9.05 2790 2220 1216 13.49 4.23 8.45 2.52 375 pm
2D-13  15.90-16.00  0.00 0.00 0.00 0.00 585 2340 2641 1738 1484 3.07 6.91 2.14 375 pm
2D-13  16.80-17.00  0.00 0.00 0.00 0.00 3.98 1581 2650 17.89 17.81 5.48 9.78 2.75 175 pm
2D-13  17.60-17.80  0.00 0.00 0.00 0.00 16.09 41.88 15.00 5.64 7.99 3.66 7.58 2.16 375 pm

2D-13  18.00-18.20  0.00 0.00 0.00 0.00 0.00 587 1746 1591 33.81 10.53 1342 3.00 75 pm



2D-13  18.40-18.60 0.00 0.00 0.00 0.00 0.19 1.75 9.01 1351 4255 1242 15.58 4.99 30 pm
2D-13  19.20-19.40  0.00 0.00 0.00 0.00 790 18.87 1553 1298 26.87 6.15 9.09 2.61 375 pum, 75 um
2D-13  20.00-20.20  0.00 0.00 0.00 0.00 0.00 12,60 32.24 1832 20.21 5.38 8.82 2.43 175 pm
2D-13  20.30-20.50  0.00 0.00 0.00 0.00 1.10 2.29 5.39 9.43 4756 13,56 15.92 4.75 30 pm
2D-13  20.80-21.00 0.00 0.00 0.00 0.00 1.13 6.50 3.23 5.04 50.95 1059 17.67 4.89 30 pm, 375 um
2D-13  21.80-22.00 0.00 0.00 0.00 0.00 0.00 0.00 0.60 6.79 58.97 10.61 18.04 4.99 30 pm
2D-13  22.20-22.40  0.00 0.00 0.00 0.00 1.18 4.67 1.95 5.44 5255 10.38 18.40 5.43 30 pm, 375 um
2D-13  22.70-22.90 0.00 0.00 0.00 0.00 3.64 8.93 1.57 3.60 51.13 949 16.79 4.85 30 pm, 375 pm
2D-13  23.00-23.20 0.00 0.00 0.00 0.00 1.58 5.22 1.48 501 54.17 9.66 17.65 5.23 30 pm, 375 pm
2D-13  24.00-24.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 191 69.04 9.44 1553 4.08 30 pm
2D-13  24.50-24.70  0.00 0.00 0.00 0.00 0.00 0.00 0.00 213 68.99 9.13 15.18 4.57 30 pm
2D-13  25.00-25.30  0.00 0.00 0.00 0.00 0.00 0.00 0.00 264 69.99 8.49 1459 4.29 30 pm
2D-13  25.50-25.70  0.00 0.00 0.00 0.00 0.00 0.00 0.01 3.89 72.03 6.50 13.49 4.08 30 pm
2D-13  28.30-28.50 0.00 0.00 0.00 0.00 757 2032 28.88 2187 10.46 2.72 6.27 191 75 pm
2D-13  29.00-29.00  0.00 0.00 0.00 0.00 5.19 16.63 3230 24.46 9.11 2.64 7.31 2.36 75 pm
2D-13  29.40-29.60 0.00 0.00 0.00 0.00 0.00 0.00 0.11 442 5948 10.67 19.62 5.70 30 pm
2D-13  29.60-29.80  0.00 0.00 0.00 0.00 0.00 0.00 0.40 426 5949 11.02 1945 5.38 30 pm
2D-13  30.00-30.20  0.00 0.00 0.00 0.00 0.00 0.00 0.00 427 6011 10.61 1943 5.58 30 pm
4D-12 0.00-0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 252 2711 5938 10.99 7.5 um
4D-12 1.00-1.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3576 24.78 33.72 5.74 7.5 um
4D-12 3.00-3.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23.01 28.63 41.40 6.96 7.5 pm
4D-12 3.45-3.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26.80 26.39 39.38 7.43 7.5 pm
4D-12 3.65-3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 530 30.30 5423 10.17 7.5 pm
4D-12 4.00-4.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 352 4781 1594 2561 7.12 30 um
4D-12 4.15-4.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3123 26.38 35.93 6.46 7.5 pm
4D-12 5.20-5.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 146 59.18 1429 19.78 5.29 30 pm
4D-12 6.00-6.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 253 5566 15.09 2031 6.41 30 pm
4D-12 6.45-6.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3381 2310 33.94 9.15 7.5um
4D-12 6.90-6.95 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3455 20.75 35.39 9.31 7.5pum
4D-12 7.30-7.35 0.00 0.00 1.56 2.87 455 1454 2436 3.11 6.27 1536 22.55 4.84 175 pm, 7.5 um
4D-12  12.00-12.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1597 2390 4846 11.67 7.5um
4D-12  14.00-14.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.11 3125 50.68 8.96 7.5 pm
4D-12  16.00-16.10  0.00 0.00 1.68 852 2477 3332 28.05 2.54 1.12 0.00 0.00 0.00 375 um
4D-12  16.40-16.50 0.00 0.00 0.14 0.77 1.93 6.65 82.85 7.27 0.39 0.00 0.00 0.00 175 pm
4D-12  19.00-19.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1111 2398 5154 13.37 7.5 pm
4D-12  19.50-19.60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1478 2413 49.23 11.86 7.5 pm
4D-12  20.40-20.45 0.00 0.00 0.00 0.00 0.00 0.00 0.05 13.02 48.25 8.96 2240 7.32 30 pm, 3 um
4D-12  20.55-20.60  0.00 0.00 226 1713 2390 3480 16.73 4.25 0.93 0.00 0.00 0.00 375 pm
4D-12  20.90-20.95  0.00 0.00 0.00 1220 1226 10.66 52.23 1195 0.70 0.00 0.00 0.00 175 pm, 750 pm
4D-12  22.40-22.45  0.00 0.00 195 10.77 8.15 1154 4492 2154 1.13 0.00 0.00 0.00 175 pm, 1.5 mm
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Table S3. Organic C (OC) and total N (TN) content, gravimetric OC/TN ratios, 5'*C values of organic carbon, and
specific surface area (SSA) for 3 m increments at the thaw front of the subsea permafrost drill cores 4D-13, 2D-13,
and 4D-12 from the Buor Khaya Bay.

Core Depth ocC TN OC/TN d13C SSA
m % dry weight % dry weight %o m? g* dry weight
4D-13 7.00 0.63 0.08 7.60 -22.96 7.40
4D-13 7.05 0.65 0.08 8.10 -22.81
4D-13 7.10 0.66 0.09 7.41 -22.73
4D-13 7.15 0.67 0.09 7.64 -23.30
4D-13 7.20 0.64 0.08 7.89 -23.34
4D-13 7.25 0.66 0.08 8.06 -23.08
4D-13 7.30 0.62 0.08 7.98 -23.48
4D-13 7.35 0.69 0.09 7.79 -22.95
4D-13 7.40 0.62 0.08 7.61 -22.80 6.07
4D-13 7.45 0.65 0.08 7.95 -23.13
4D-13 7.50 0.66 0.08 7.94 -22.77
4D-13 7.55 0.63 0.08 8.29 -22.71
4D-13 7.60 0.66 0.09 7.74 -23.23
4D-13 7.65 0.65 0.08 7.76 -23.01
4D-13 7.70 0.68 0.08 8.61 -23.45
4D-13 7.75 0.62 0.08 7.72 -25.88
4D-13 7.80 0.68 0.10 7.05 -23.00 8.78
4D-13 7.85 0.70 0.08 8.47 -24.90 11.50
4D-13 7.90 0.85 0.07 12.92 -25.38 13.90
4D-13 7.95 0.84 0.07 12.35 -25.33
4D-13 8.00 0.88 0.07 12.07 -25.26
4D-13 8.05 0.69 0.06 11.42 -25.08
4D-13 8.10 0.88 0.08 11.17 -24.80
4D-13 8.15 0.74 0.07 11.05 -25.82 12.05
4D-13 8.20 0.91 0.08 11.52 -25.88
4D-13 8.25 0.53 0.04 13.07 -25.11
4D-13 8.30 0.82 0.07 12.23 -24.91
4D-13 8.35 0.49 0.05 10.37 -23.92
4D-13 8.40 0.73 0.05 13.62 -25.62
4D-13 8.45 0.56 0.05 11.67 -24.13 5.48
4D-13 8.50 0.43 0.04 9.90 -23.41
4D-13 8.55 0.52 0.06 9.15 -23.23
4D-13 8.60 0.41 0.04 10.29 -23.27
4D-13 8.65 0.79 0.07 11.04 -25.59
4D-13 8.70 0.69 0.06 11.41 -25.19 12.95
4D-13 8.75 0.93 0.08 11.86 -25.19 12.83
4D-13 8.80 0.80 0.07 11.45 -25.17 12.06
4D-13 8.85 1.33 0.10 13.65 -25.72 13.16
4D-13 8.90 0.64 0.05 11.85 -25.29 10.92
4D-13 8.95 0.85 0.07 1151 -25.10 8.26
4D-13 9.00 0.55 0.05 10.75 -23.61 4.89
4D-13 9.05 0.49 0.05 10.24 -23.37 3.92
4D-13 9.10 0.39 0.04 11.04 -23.56 3.30
4D-13 9.15 0.44 0.04 10.14 -23.56
4D-13 9.20 0.45 0.04 10.67 -23.28
4D-13 9.25 0.49 0.04 11.08 -23.38
4D-13 9.30 0.45 0.04 10.86 -22.88 3.91
4D-13 9.35 0.50 0.05 10.14 -23.61
4D-13 9.40 0.42 0.04 11.20 -23.28
4D-13 9.45 0.48 0.05 9.56 -23.73 3.21
4D-13 9.50 0.38 0.04 10.41 -23.31 3.95



4D-13 9.55 2.62 0.24 10.80 -26.66 11.41
4D-13 9.60 0.93 0.10 9.18 -25.01 9.97
4D-13 9.65 0.91 0.10 9.19 -25.15 9.21
4D-13 9.70 1.62 0.16 10.06 -26.71
4D-13 9.75 0.90 0.11 8.56 -25.01
4D-13 9.80 0.93 0.10 9.51 -24.90
4D-13 9.85 0.87 0.11 7.99 -23.57 8.91
4D-13 9.90 1.20 0.12 9.90 -24.94
4D-13 9.95 0.83 0.10 8.53 -24.39
4D-13 10.00 0.46 0.05 10.28 -24.92 9.16
2D-13 14.10 0.75 0.05 15.14 -24.96
2D-13 14.25 0.80 0.05 15.96 -24.35 4.76
2D-13 14.35 0.56 0.04 14.41 -24.35
2D-13 14.45 0.61 0.04 14.47 -24.69
2D-13 14.55 0.69 0.05 14.54 -24.52
2D-13 14.70 0.37 0.04 10.17 -24.23 4.63
2D-13 14.80 0.94 0.05 19.35 -25.27
2D-13 14.90 1.07 0.07 16.44 -25.97
2D-13 15.00 0.73 0.06 12.76 -25.00
2D-13 15.10 0.84 0.07 11.39 -25.40 13.75
2D-13 15.20 0.87 0.09 9.85 -26.11
2D-13 15.30 0.80 0.08 9.82 -25.92
2D-13 15.35 0.77 0.08 10.05 -25.59 15.16
2D-13 15.40 0.70 0.06 12.26 -25.12
2D-13 15.45 0.80 0.06 13.23 -25.49
2D-13 15.50 0.93 0.06 16.18 -24.94 8.32
2D-13 15.55 0.70 0.06 12.07 -25.21
2D-13 15.60 0.73 0.05 13.79 -25.08
2D-13 15.65 0.73 0.05 13.58 -25.19 9.62
2D-13 15.70 0.56 0.07 8.33 -25.38 15.47
2D-13 15.75 0.48 0.06 8.10 -24.99 13.76
2D-13 15.80 0.63 0.07 9.44 -25.68 16.46
2D-13 15.85 0.54 0.06 8.34 -24.93 15.07
2D-13 15.90 0.59 0.06 9.17 -25.12 13.04
2D-13 16.00 0.61 0.06 9.59 -25.35 14.21
2D-13 16.20 0.64 0.06 10.43 -24.84 14.04
2D-13 16.40 0.66 0.06 10.74 -24.90 13.21
2D-13 16.60 0.61 0.06 9.66 -25.32
2D-13 16.70 0.68 0.06 10.66 -24.96 13.69
2D-13 16.80 0.67 0.06 10.78 -25.07
2D-13 16.90 0.77 0.07 11.03 -24.70 13.56
4D-12 22.00 0.63 0.10 6.59 -25.58 18.49
4D-12 22.05 0.67 0.10 6.86 -25.76
4D-12 22.10 0.64 0.10 6.47 -25.64
4D-12 22.15 0.64 0.10 6.60 -25.42
4D-12 22.20 0.62 0.10 6.25 -25.39
4D-12 22.25 0.67 0.10 6.51 -24.84
4D-12 22.30 0.75 0.10 7.34 -25.47
4D-12 22.35 0.87 0.11 7.93 -25.49
4D-12 22.40 0.81 0.11 7.42 -25.75 20.55
4D-12 22.45 0.75 0.11 6.87 -25.58
4D-12 22.50 0.69 0.10 6.96 -25.39
4D-12 22.55 0.75 0.11 6.90 -25.46
4D-12 22.60 0.86 0.11 7.50 -25.38
4D-12 22.65 0.84 0.12 7.17 -25.48
4D-12 22.70 0.83 0.11 7.42 -25.72



4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12

22.75
22.80
22.85
22.90
22.95
23.00
23.05
23.10
23.15
23.20
23.25
23.30
23.35
23.40
23.45
23.50
23.55
23.60
23.65
23.70
23.75
23.80
23.85
23.90
23.95
24.00
24.05
24.10
24.15
24.20
24.25
24.30
24.35
24.40
24.45
24.50
24.55
24.60
24.65
24.70
24.75
24.80
24.85
24.90
24.95
25.00

0.82
0.66
0.72
0.72
0.70
0.72
0.69
0.66
0.67
0.69
0.70
0.66
0.68
0.78
0.66
0.70
0.77
0.83
0.64
0.68
0.73
0.89
0.72
0.90
0.84
0.94
0.79
0.76
0.74
0.73
0.77
0.71
0.79
0.77
0.82
0.81
0.91
0.87
0.78
0.77
0.84
0.81
0.64
0.74
0.71
0.83

0.11
0.10
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.10
0.09
0.09
0.09
0.10
0.10
0.10
0.10
0.10
0.09
0.09
0.10
0.10
0.10
0.11
0.10
0.10
0.11
0.10
0.10
0.10
0.10
0.09
0.10
0.10
0.11
0.11
0.12
0.12
0.11
0.11
0.11
0.11
0.10
0.10
0.10
0.10

7.18
6.88
7.23
7.34
6.79
7.13
6.79
7.18
7.19
6.99
7.50
7.11
7.27
8.04
6.83
7.20
7.37
8.07
7.01
7.24
7.18
8.86
7.48
8.29
8.32
9.28
7.26
7.53
7.41
7.29
7.65
7.53
7.61
7.48
7.56
7.58
7.33
7.15
7.04
6.89
7.42
7.26
6.58
7.17
7.09
791

-25.67
-25.71
-25.87
-25.53
-25.68
-25.64
-25.50
-25.51
-25.29
-25.47
-25.60
-25.60
-25.74
-25.83
-25.50
-25.39
-25.34
-25.41
-25.44
-25.48
-25.02
-26.25
-25.43
-26.48
-26.12
-26.82
-25.80
-25.52
-25.15
-25.43
-25.34
-25.69
-25.72
-25.54
-25.88
-25.42
-25.39
-25.70
-25.66
-25.30
-25.37
-25.27
-25.31
-25.41
-25.45
-24.97

19.83

22.23

19.31
19.83
21.29
17.29
22.18
19.77
19.02
17.31
21.19
21.03

22.08

20.59




Table S4. Concentrations of vanillin (VI), acetovanillone (Vn), vanillic acid (Vd), syringaldehyde (SI),
acetosyringone (Sn), syringic acid (Sd), p-coumaric acid (pCd), ferulic acid (Fd), benzoic acid (Bd), m-
hydroxybenzoic acid (m-Bd), 3,5-dihydroxybenzoic acid (3,5-Bd), p-hydroxybenzaldehyde (PI), p-
hydroxyacetophenone (Pn), and p-hydroxybenzoic acid) for 3 m increments at the thaw front of the subsea permafrost
drill cores 4D-13, 2D-13, 4D-12 from the Buor Khaya Bay.

Core Depth VI Vn Vd Sl Sn Sd pCd Fd Bd m-Bd 3,5-Bd PI Pn Pd
m mg g* OC

4D-13 7.00 021 0.05 0.22 010 0.02 0.06 002 0.02 011 004 017 0.16 0.04 0.28
4D-13 740 0.13 005 0.15 0.08 0.04 007 004 0.04 010 0.07r 0.05 0.17 0.07 0.22
4D-13 7.80 3.65 084 147 320 084 089 0.78 166 038 0.19 054 137 029 249
4D-13 7.85 505 122 230 395 103 122 078 151 064 023 045 155 032 315
4D-13 790 214 046 095 148 039 047 050 086 027 013 014 0.73 0.13 2.09
4D-13 815 4.04 088 144 274 067 069 043 072 048 024 056 126 029 258
4D-13 845 317 058 114 153 034 038 014 024 061 010 026 0.71 0.15 1.02
4D-13 870 230 040 098 143 031 046 037 066 025 011 013 0.77 013 234
4D-13 875 464 113 182 334 086 094 054 107 043 020 055 119 026 244
4D-13 880 491 117 191 336 089 090 052 098 042 022 048 131 029 284
4D-13 885 163 036 072 095 026 033 035 058 030 011 013 0.60 0.13 210
4D-13 890 805 193 293 540 140 138 0.78 171 060 031 094 207 049 436
4D-13 895 299 058 121 197 057 069 043 074 041 016 038 100 0.18 1.68
4D-13 9.00 063 0.17 036 026 0.10 0.18 012 014 019 014 011 042 0.14 0.68
4D-13 9.05 043 0.09 023 019 004 008 003 0.04 006 005 014 016 0.04 0.28
4D-13 910 024 0.12 020 014 0.09 0.12 008 0.09 019 016 018 025 0.13 0.27
4D-13 930 0.17 0.03 0.10 0.08 0.01 003 002 0.03 004 002 0.00 015 0.02 0.24
4D-13 945 0.15 0.03 0.08 009 0.03 0.03 001 0.02 027 0.03 0.09 0.06 003 0.08
4D-13 950 0.63 0.13 030 032 0.07 010 0.05 0.07 014 0.07 016 032 0.08 0.47
4D-13 955 142 033 083 135 048 064 121 282 0.12 0.09 015 147 0.17 3.10
4D-13 960 387 094 160 485 130 131 129 442 038 018 056 247 049 371
4D-13 965 4.00 099 136 405 108 099 085 253 040 017 059 198 041 290
4D-13 985 0.71 0.11 031 050 0.09 019 024 049 006 0.04 0.04 048 0.06 0.90
4D-13 10.00 362 084 175 250 062 091 056 093 057 017 042 151 0.26 2.65

2D-13 1425 0.67 010 0.24 030 0.04 006 0.06 0.09 0.07 003 0.05 047 0.07 0.63
2D-13 1470 055 0.05 020 0.22 0.01 007 003 0.04 002 003 002 035 005 051
2D-13 1510 0.62 0.13 032 042 009 010 0.11 012 015 005 0.08 037 007 0.73
2D-13 1535 0.71 0.14 031 045 009 010 0.11 010 012 0.05 0.07 031 007 0.75
2D-13 1550 043 0.08 0.22 0.18 0.03 004 006 010 0.08 0.04 0.07 0.18 0.04 043
2D-13 1565 0.73 010 042 0.27 0.05 007 0.08 011 0.02 0.04 007 024 0.04 120
2D-13 1570 115 020 048 0.70 0.17 0.17 018 021 029 0.05 007 042 0.07 071
2D-13 1575 087 010 034 041 006 0.12 010 011 0.09 0.03 002 044 0.05 044
2D-13 1580 091 0.18 036 058 016 0.15 017 028 0.15 0.05 007 038 0.06 045
2D-13 1585 092 0.14 040 052 0.09 0.15 012 0.13 0.07 0.05 006 041 0.06 048
2D-13 1590 092 019 040 056 013 0.15 016 021 0.13 0.04 007 035 0.06 0.40
2D-13 16.00 0.89 0.15 037 050 013 013 0.15 023 0.09 0.04 0.07 027 006 0.62
2D-13 1620 095 0.18 040 0.60 0.15 0.15 0.18 0.23 0.17 0.05 0.08 0.27 0.05 0.80
2D-13 1640 110 0.19 044 067 015 016 0.18 032 008 0.06 011 035 0.07 081
2D-13 16.70 112 022 041 056 013 014 0.11 022 016 0.05 0.07 031 0.07 048
2D-13 1690 059 0.10 024 031 0.06 008 0.09 011 0.02 004 006 0.28 0.04 0.34

4D-12 22.00 082 0.27 046 057 022 024 024 042 014 014 015 043 0.14 050
4D-12 2240 129 025 055 124 038 030 042 097 005 0.08 012 0.67 012 058
4D-12 2280 101 026 052 075 028 029 030 064 0.11 0.07 0.09 047 010 0.61
4D-12 2320 152 037 071 118 034 033 023 065 027 023 018 056 0.12 098
4D-12 2365 086 021 038 051 014 014 016 027 019 033 0.05 039 007 0.87
4D-12 2370 1.00 0.23 050 067 020 020 022 051 020 050 015 043 010 141
4D-12 2375 088 0.16 040 068 016 016 019 033 025 026 0.04 046 007 0.77
4D-12 2380 236 057 112 095 025 026 036 243 016 032 026 049 0.17 0.87



4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12
4D-12

23.85
23.90
23.95
24.00
24.05
24.10
24.55
25.00

0.98
0.79
221
1.16
1.08
0.53
0.71
2.24

0.18
0.25
0.55
0.23
0.20
0.04
0.12
0.54

0.41
0.49
1.08
0.72
0.49
0.21
0.37
1.00

0.71
0.34
0.43
0.25
0.85
0.27
0.58
1.88

0.16
0.18
0.13
0.06
0.21
0.05
0.15
0.54

0.17
0.22
0.16
0.10
0.23
0.07
0.20
0.56

0.18
0.26
0.22
0.20
0.23
0.09
0.19
0.40

0.39
0.90
0.94
1.41
0.57
0.13
0.42
0.73

0.14
0.20
0.14
0.04
0.07
0.04
0.07
0.27

0.12
0.19
0.11
0.08
0.06
0.04
0.05
0.17

0.07
0.16
0.13
0.06
0.08
0.02
0.06
0.38

0.50
0.34
0.36
0.23
0.48
0.37
0.40
0.93

0.07
0.15
0.10
0.06
0.08
0.04
0.07
0.21

0.52
0.58
0.60
0.57
0.48
0.49
0.43
0.88




Table S5. Statistical analysis of organic carbon (OC) and total nitrogen (TN) content, OC/TN ratios, 5'C values of
organic carbon, lignin concentrations, as well as S/V, C/V, Sd/Sl, Vd/VI, and 3,5-Bd/V ratios, measured in 3 m
increments at the thaw front of the subsea permafrost drill cores 4D-13, 2D-13, and 4D-12. “Correlation” columns
show Spearman’s correlation coefficient and level of significance derived from Spearman’s rank sum correlations
between individual parameters and depth above the IBPT; positive correlations reflect an increase in the respective
parameter with distance above the IBPT. “Difference” columns show the effect direction and level of significance
derived from t-tests between core increments above and below the IBPT; positive signs indicate higher values above
than below the IBPT. *** p < 0.001; **, p < 0.01; *, p < 0.05; n.s., not significant.

4D-13 2D-13 4D-12
Correlation Difference Correlation Difference Correlation Difference
OC (% dry weight) n.s. n.s. n.s. n.s. n.s. — **
TN (% dry weight) +0.63 *** n.s. —0.53 ** n.s. n.s. — **
OC/TN —0.74 *** n.s. +0.67 *** + ** —0.53 *** - *
813C (%o) +0.65 *** n.s. n.s. n.s. n.s. n.s.
SSA (m? gt dry weight) n.s. + ** n.s. n.s. n.s. n.s.
OC (mg m2 SSA) n.s. — FEX 40,76 ** n.s. n.s. - *
Lignin (ug g dry weight) n.s. n.s. n.s. n.s. n.s. n.s.
Lignin (mg g* OC) n.s. n.s. -0.74 * n.s. n.s. n.s.
SIV n.s. n.s. n.s. n.s. +0.68 * n.s.
CIvV n.s. n.s. n.s. n.s. n.s. n.s.
Sd/sl n.s. n.s. n.s. n.s. n.s. n.s.
Vd/VI +0.59 * n.s. n.s. n.s. n.s. n.s.

3,5-Bd/V n.s. n.s. n.s. n.s. n.s. n.s.




