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1
Table S1. Sample information and data obtained from fjord surface sediments, plants, and soils in this study. Note that “a” and “b” indicate the data published by Kim et al. (2020)[23] and Jang et al. (2020)[26], respectively. NA denotes “not available”.
	[bookmark: RANGE!A1:O49]Sample name
	Location
	Latitude
	Longitude
	Sampling date
 (mm/yyyy)
	Sample type
	Sample depth
 (cm)
	Water depth 
(m)
	TOC
(wt. %)
	Ntot
(wt. %)
	Norg
(wt. %)
	δ13Corg 
(‰ VPDB)
	Δ14Corg
(‰)
	Detrital 
εNd
	Mean grain 
size (um)
	Sorting (Ф)

	HH17-1107
	Wijdefjorden
	79.000
	16.220
	07/2017
	surface sediment
	0-1
	158
	0.67a
	0.08a
	0.03
	-23.4a
	-364.9
	-15.3b
	11.46
	1.72

	HH17-1108
	Wijdefjorden
	79.160
	15.960
	07/2017
	surface sediment
	0-1
	145
	0.76a
	0.10a
	0.04
	-22.9a
	-284.2
	-15.1b
	8.99
	1.47

	HH17-1109
	Wijdefjorden
	79.300
	15.780
	07/2017
	surface sediment
	0-1
	112
	0.75a
	0.10a
	0.04
	-22.9a
	-247.7
	-15.9b
	9.50
	1.57

	HH17-1110
	Wijdefjorden
	79.740
	15.420
	07/2017
	surface sediment
	0-1
	148
	1.36a
	0.17a
	0.10
	-22.4a
	-286.9
	-15.5b
	15.49
	1.65

	HH17-1111
	Wijdefjorden
	79.870
	15.380
	07/2017
	surface sediment
	0-1
	163
	1.79a
	0.23a
	0.16
	-22.4a
	-219.0
	-14.2b
	16.67
	1.84

	HH17-1086
	Wijdefjorden
	80.270
	16.210
	07/2017
	surface sediment
	0-1
	322
	1.84a
	0.21a
	0.13
	-22.7a
	-328.3
	-13.2b
	15.21
	1.92

	HH12-964GC
	Woodfjorden
	79.650
	13.750
	07/2012
	surface sediment
	0-1
	173
	1.50
	0.25
	0.20
	-23.2
	NA
	-14.1b
	NA
	NA

	HH12-969GC
	Woodfjorden
	79.350
	13.960
	07/2012
	surface sediment
	0-1
	50
	0.20
	0.04
	0.01
	-25.4
	NA
	-13.7b
	NA
	NA

	HH19 BOX 847
	Isfjorden
	78.334
	15.331
	07/2019
	surface sediment
	0-1
	257
	2.72
	0.21
	0.12
	-24.5
	-667.2
	-12.8
	8.29
	1.63

	HH19 BOX 850
	Isfjorden
	78.153
	13.741
	07/2019
	surface sediment
	0-1
	425
	2.51
	0.22
	0.16
	-23.7
	-531.9
	-13.7
	11.54
	1.74

	HH19 BOX 855
	van Mijenfjorden
	77.856
	16.658
	07/2019
	surface sediment
	0-1
	33
	2.48
	0.11
	0.03
	-25.3
	-961.3
	-11.0
	6.84
	1.59

	HH19 BOX 858
	van Mijenfjorden
	77.826
	16.548
	07/2019
	surface sediment
	0-1
	68
	2.14
	0.12
	0.04
	-25.5
	NA
	-13.8
	6.82
	1.52

	HH19 BOX 863
	van Mijenfjorden
	77.786
	16.006
	07/2019
	surface sediment
	0-1
	78
	1.50
	0.13
	0.06
	-25.5
	-884.2
	-16.8
	8.24
	1.43

	HH19 BOX 868
	van Mijenfjorden
	77.734
	14.873
	07/2019
	surface sediment
	0-1
	107
	1.79
	0.14
	0.08
	-25.3
	-783.6
	-16.1
	12.84
	2.37

	HH19 BOX 872
	van Mijenfjorden
	77.567
	15.287
	07/2019
	surface sediment
	0-1
	98
	1.39
	0.11
	0.03
	-26.0
	NA
	-13.6
	5.75
	1.55

	HH19 BOX 876
	van Mijenfjorden
	77.609
	14.579
	07/2019
	surface sediment
	0-1
	128
	1.82
	0.16
	0.10
	-24.3
	NA
	-14.0
	10.19
	1.48

	HH19 BOX 895
	Hambergbukta
	77.045
	17.163
	07/2019
	surface sediment
	0-1
	101
	1.39
	0.15
	0.08
	-24.8
	-821.2
	-9.2
	8.97
	1.93

	HH19 BOX 898
	Hambergbukta
	76.997
	17.354
	07/2019
	surface sediment
	0-1
	114
	1.80
	0.26
	0.20
	-24.0
	NA
	-9.4
	15.98
	1.84

	HH19 BOX 900
	Hambergbukta
	76.982
	17.829
	07/2019
	surface sediment
	0-1
	126
	2.74
	0.25
	0.18
	-24.0
	-610.6
	-8.9
	9.67
	2.03

	HH19 BOX 885
	Hornsund
	76.937
	15.390
	07/2019
	surface sediment
	0-1
	161
	1.97
	0.19
	0.12
	-24.6
	-573.7
	-11.9
	10.95
	1.79

	HH19 BOX 888
	Hornsund
	76.988
	15.820
	07/2019
	surface sediment
	0-1
	203
	1.26
	0.15
	0.09
	-25.0
	-629.1
	-14.9
	10.81
	2.13

	HH19 BOX 891
	Hornsund
	76.989
	16.305
	07/2019
	surface sediment
	0-1
	115
	2.09
	0.13
	0.05
	-25.1
	-837.7
	-13.6
	7.30
	1.96

	1464
	Hornsund
	77.153
	16.325
	07/2015
	surface sediment
	0-5
	156
	0.53a
	0.05a
	0.01
	-26.9a
	-813.1
	-24.9b
	11.97
	2.14

	1466
	Hornsund
	77.007
	16.489
	07/2015
	surface sediment
	0-5
	119
	0.66a
	0.06a
	0.02
	-26.6a
	-860.9
	-23.7b
	7.36
	1.53

	1468
	Hornsund
	77.161
	16.561
	07/2015
	surface sediment
	0-5
	78
	1.48a
	0.09a
	0.02
	-26.4a
	-954.0
	-12.8b
	9.10
	2.07

	1469
	Hornsund
	77.066
	16.616
	07/2015
	surface sediment
	0-5
	45
	1.09a
	0.09a
	0.04
	-25.9a
	NA
	-20.7b
	7.33
	1.68

	1472
	Hornsund
	77.649
	16.321
	07/2015
	surface sediment
	0-5
	83
	1.75a
	0.12a
	0.05
	-25.0a
	NA
	-15.0b
	7.59
	1.76

	1474
	Hornsund
	77.055
	16.465
	07/2015
	surface sediment
	0-5
	44
	2.80a
	0.16a
	0.04
	-25.7a
	-932.0
	-12.7b
	6.56
	1.91

	1475
	Hornsund
	77.035
	16.507
	07/2015
	surface sediment
	0-5
	50
	2.43a
	0.14a
	0.04
	-26.5a
	-920.3
	-12.6b
	6.03
	1.92

	1476
	Hornsund
	77.009
	16.527
	07/2015
	surface sediment
	0-5
	84
	2.11a
	0.13a
	0.04
	-24.9a
	NA
	-13.0b
	9.76
	1.37

	1478
	Hornsund
	77.653
	16.679
	07/2015
	surface sediment
	0-5
	120
	2.06a
	0.13a
	0.04
	-25.5a
	NA
	-13.1b
	6.27
	1.85

	1479
	Hornsund
	77.026
	16.760
	07/2015
	surface sediment
	0-5
	138
	2.12a
	0.12a
	0.04
	-25.3a
	NA
	-11.7b
	5.82
	1.88

	1480
	Hornsund
	77.056
	16.846
	07/2015
	surface sediment
	0-5
	87
	2.05a
	0.12a
	0.03
	-25.2a
	-939.1
	-10.1b
	5.73
	1.93

	1482
	Hornsund
	77.092
	17.089
	07/2015
	surface sediment
	0-5
	71
	1.84a
	0.10a
	0.03
	-25.4a
	-961.2
	-10.4b
	8.51
	2.05

	1484
	Hornsund
	77.596
	16.973
	07/2015
	surface sediment
	0-5
	65
	1.66a
	0.09a
	0.03
	-24.8a
	NA
	-10.8b
	14.03
	2.15

	1485
	Hornsund
	77.642
	16.868
	07/2015
	surface sediment
	0-5
	71
	2.07a
	0.12a
	0.02
	-24.9a
	NA
	-11.3b
	6.33
	1.84

	1486
	Hornsund
	77.632
	16.594
	07/2015
	surface sediment
	0-5
	37
	1.78a
	0.12a
	0.03
	-25.8a
	NA
	-14.9b
	8.45
	1.79

	1488
	Hornsund
	77.522
	16.550
	07/2015
	surface sediment
	0-5
	89
	1.20a
	0.09a
	0.01
	-26.9a
	NA
	-17.4b
	10.94
	1.78

	1489
	Hornsund
	77.572
	16.455
	07/2015
	surface sediment
	0-5
	140
	1.25a
	0.11a
	0.01
	-25.8a
	NA
	-17.0b
	9.34
	1.83

	1490
	Hornsund
	77.564
	16.391
	07/2016
	surface sediment
	0-5
	64
	1.43a
	0.11a
	0.03
	-25.7a
	NA
	-16.3b
	8.34
	1.62

	1223
	Hornsund
	76.977
	15.864
	07/2016
	surface sediment
	0-1
	193
	1.73a
	0.17a
	0.10
	-24.3a
	NA
	-16.5b
	NA
	NA

	1227
	Hornsund
	77.000
	15.997
	07/2016
	surface sediment
	0-1
	109
	1.45a
	0.13a
	0.07
	-24.7a
	NA
	-18.3b
	NA
	NA

	1230
	Hornsund
	76.983
	16.273
	07/2016
	surface sediment
	0-1
	110
	1.73a
	0.13a
	0.03
	-25.2a
	NA
	-14.8b
	NA
	NA

	Koller #1_1B
	Krossfjorden
	79.287
	12.046
	07/2015
	surface sediment
	0-2
	21
	0.33
	0.04
	0.03
	-19.3
	-603.6
	-13.9
	8.55
	1.49

	Mayerbukta #1_1B
	Krossfjorden
	79.266
	12.160
	07/2015
	surface sediment
	0-2
	7
	0.21
	0.01
	0.01
	-18.2
	-699.7
	-14.3
	16.26
	1.79

	Julibreen #1_1B
	Krossfjorden
	79.123
	11.846
	07/2015
	surface sediment
	0-2
	23
	0.35
	0.03
	0.02
	-19.8
	-609.5
	-14.9
	15.85
	1.65

	1182
	Dicksonfjorden
	78.805
	15.362
	07/2016
	surface sediment
	0-1
	40
	0.12a
	0.08
	0.05
	-25.1a
	-741.4
	-13.7b
	NA
	NA

	1193
	Dicksonfjorden
	78.646
	15.290
	07/2016
	surface sediment
	0-1
	109
	0.81a
	0.11
	0.07
	-24.0a
	-606.1
	-13.4b
	NA
	NA

	Cassiope
	Longyearbyen
	78.171
	16.033
	07/2021
	plant (n=3)
	NA
	NA
	46.8±0.3
	NA
	NA
	-32.2±0.4
	NA
	NA
	NA
	NA

	Salix
	Longyearbyen
	78.172
	16.022
	07/2021
	plant (n=3)
	NA
	NA
	44.7±0.3
	NA
	NA
	-32.6±0.5
	NA
	NA
	NA
	NA

	Moss
	Longyearbyen
	78.168
	16.050
	07/2021
	plant (n=3)
	NA
	NA
	41.6±0.2
	NA
	NA
	-30.3±0.5
	NA
	NA
	NA
	NA

	Dryas
	Longyearbyen
	78.173
	16.082
	07/2021
	plant (n=3)
	NA
	NA
	48.3±0.4
	NA
	NA
	-35.5±0.6
	NA
	NA
	NA
	NA

	Soil-A1
	Longyearbyen
	78.171
	16.033
	07/2021
	mineral soil (n=3)
	5-10
	NA
	15.4±0.2
	NA
	NA
	-29.0±0.8
	NA
	NA
	NA
	NA

	Soil-A2
	Longyearbyen
	78.172
	16.022
	07/2021
	mineral soil (n=3)
	5-10
	NA
	12.6±0.3
	NA
	NA
	-27.0±0.2
	NA
	NA
	NA
	NA

	Soil-B
	Longyearbyen
	78.168
	16.050
	07/2021
	mineral soil (n=3)
	5-10
	NA
	14.2±0.2
	NA
	NA
	-27.4±0.3
	NA
	NA
	NA
	NA

	Soil-D
	Longyearbyen
	78.173
	16.082
	07/2021
	mineral soil (n=3)
	5-10
	NA
	5.4±0.1
	NA
	NA
	-25.3±0.4
	NA
	NA
	NA
	NA




Table S2. Lignin phenol data obtained from fjord surface sediments, plants, soils, and sedimentary rocks in this study. Note that no samples from the Woodfjorden were available for the lignin phenols analyses. NA and DL denote “not available” and “detection limit”.
	Sample name
	Location
	Latitude
	Longitude
	Sample type
	Vl
(mg/g OC)
	Vn
(mg/g OC)
	Sl
(mg/g OC)
	Sn
(mg/g OC)
	Vd
(mg/g OC)
	Sd
(mg/g OC)
	pCd
(mg/g OC)
	Fd
(mg/g OC)
	λ 
(mg/g OC)
	3,5-Bd
(mg/g OC)

	HH17-1107
	Wijdefjorden
	79.000
	16.220
	surface sediment
	0.099
	0.039
	0.032
	0.008
	0.078
	0.017
	0.049
	0.024
	0.346
	0.232

	HH17-1108
	Wijdefjorden
	79.160
	15.960
	surface sediment
	0.085
	0.039
	0.025
	0.013
	0.084
	0.007
	0.041
	0.017
	0.310
	0.469

	HH17-1109
	Wijdefjorden
	79.300
	15.780
	surface sediment
	0.087
	0.043
	0.046
	0.016
	0.114
	0.026
	0.056
	0.033
	0.423
	0.281

	HH17-1110
	Wijdefjorden
	79.740
	15.420
	surface sediment
	0.111
	0.048
	0.047
	0.011
	0.223
	0.026
	0.024
	0.034
	0.524
	0.755

	HH17-1111
	Wijdefjorden
	79.870
	15.380
	surface sediment
	0.112
	0.042
	0.047
	0.024
	0.173
	0.023
	0.017
	0.015
	0.453
	0.459

	HH17-1086
	Wijdefjorden
	80.270
	16.210
	surface sediment
	0.080
	0.041
	0.024
	0.020
	0.117
	0.015
	0.025
	0.013
	0.335
	0.318

	HH12-964GC
	Woodfjorden
	79.650
	13.750
	surface sediment
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	HH12-969GC
	Woodfjorden
	79.350
	13.960
	surface sediment
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA
	NA

	HH19 BOX 847
	Isfjorden
	78.334
	15.331
	surface sediment
	0.031
	0.011
	0.008
	0.004
	0.020
	0.004
	0.006
	0.011
	0.094
	0.087

	HH19 BOX 850
	Isfjorden
	78.153
	13.741
	surface sediment
	0.032
	0.011
	0.007
	0.003
	0.023
	0.003
	0.014
	0.014
	0.108
	0.144

	HH19 BOX 855
	van Mijenfjorden
	77.856
	16.658
	surface sediment
	0.010
	0.003
	0.001
	0.001
	0.005
	0.001
	0.002
	0.002
	0.025
	0.023

	HH19 BOX 858
	van Mijenfjorden
	77.826
	16.548
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	HH19 BOX 863
	van Mijenfjorden
	77.786
	16.006
	surface sediment
	0.022
	0.017
	0.005
	0.003
	0.013
	0.003
	0.012
	0.007
	0.084
	0.078

	HH19 BOX 868
	van Mijenfjorden
	77.734
	14.873
	surface sediment
	0.023
	0.010
	0.007
	0.003
	0.014
	0.003
	0.011
	0.009
	0.079
	0.056

	HH19 BOX 872
	van Mijenfjorden
	77.567
	15.287
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	HH19 BOX 876
	van Mijenfjorden
	77.609
	14.579
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	HH19 BOX 895
	Hambergbukta
	77.045
	17.163
	surface sediment
	0.014
	0.004
	0.002
	0.001
	0.006
	0.001
	0.009
	0.003
	0.040
	0.040

	HH19 BOX 898
	Hambergbukta
	76.997
	17.354
	surface sediment
	0.041
	0.004
	0.004
	0.007
	0.018
	0.003
	0.032
	0.090
	0.200
	0.236

	HH19 BOX 900
	Hambergbukta
	76.982
	17.829
	surface sediment
	0.015
	0.003
	0.003
	0.002
	0.010
	0.001
	0.009
	0.013
	0.057
	0.082

	HH19 BOX 885
	Hornsund
	76.937
	15.390
	surface sediment
	0.020
	0.009
	0.008
	0.003
	0.007
	0.001
	0.005
	0.002
	0.055
	0.145

	HH19 BOX 888
	Hornsund
	76.988
	15.820
	surface sediment
	0.018
	0.004
	0.007
	0.007
	0.020
	0.002
	0.008
	0.001
	0.067
	0.101

	HH19 BOX 891
	Hornsund
	76.989
	16.305
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1464
	Hornsund
	77.153
	16.325
	surface sediment
	0.010
	0.005
	0.007
	0.006
	0.015
	0.004
	0.005
	0.003
	0.055
	0.042

	1466
	Hornsund
	77.007
	16.489
	surface sediment
	0.018
	0.003
	0.006
	0.000
	0.008
	0.000
	0.000
	0.000
	0.035
	0.012

	1468
	Hornsund
	77.161
	16.561
	surface sediment
	0.015
	0.001
	0.001
	0.000
	0.003
	0.000
	0.001
	0.000
	0.021
	0.008

	1469
	Hornsund
	77.066
	16.616
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1472
	Hornsund
	77.649
	16.321
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1474
	Hornsund
	77.055
	16.465
	surface sediment
	0.002
	0.002
	0.001
	0.001
	0.002
	0.000
	0.001
	0.000
	0.010
	0.017

	1475
	Hornsund
	77.035
	16.507
	surface sediment
	0.003
	0.003
	0.001
	0.001
	0.003
	0.000
	0.002
	0.001
	0.014
	0.022

	1476
	Hornsund
	77.009
	16.527
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1478
	Hornsund
	77.653
	16.679
	surface sediment
	0.001
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000
	0.001
	0.003

	1479
	Hornsund
	77.026
	16.760
	surface sediment
	0.006
	0.001
	0.000
	0.000
	0.002
	0.000
	0.000
	0.022
	0.032
	0.007

	1480
	Hornsund
	77.056
	16.846
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1482
	Hornsund
	77.092
	17.089
	surface sediment
	0.013
	0.001
	0.003
	0.000
	0.004
	0.000
	0.002
	0.000
	0.024
	0.015

	1484
	Hornsund
	77.596
	16.973
	surface sediment
	0.011
	0.001
	0.001
	0.000
	0.001
	0.000
	0.000
	0.000
	0.014
	0.013

	1485
	Hornsund
	77.642
	16.868
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1486
	Hornsund
	77.632
	16.594
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1488
	Hornsund
	77.522
	16.550
	surface sediment
	0.013
	0.002
	0.001
	0.001
	0.003
	0.000
	0.024
	0.000
	0.045
	0.076

	1489
	Hornsund
	77.572
	16.455
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1490
	Hornsund
	77.564
	16.391
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1223
	Hornsund
	76.977
	15.864
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1227
	Hornsund
	77.000
	15.997
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1230
	Hornsund
	76.983
	16.273
	surface sediment
	0.014
	0.001
	0.003
	0.000
	0.013
	0.001
	0.004
	0.000
	0.037
	0.035

	Koller #1_1B
	Krossfjorden
	79.287
	12.046
	surface sediment
	0.074
	0.028
	0.034
	0.014
	0.074
	0.011
	0.036
	0.023
	0.294
	0.594

	Mayerbukta #1_1B
	Krossfjorden
	79.266
	12.160
	surface sediment
	0.040
	0.014
	0.026
	0.008
	0.039
	0.009
	0.015
	0.019
	0.169
	0.171

	Julibreen #1_1B
	Krossfjorden
	79.123
	11.846
	surface sediment
	0.056
	0.024
	0.049
	0.024
	0.065
	0.017
	0.031
	0.031
	0.298
	0.089

	1182
	Dicksonfjorden
	78.805
	15.362
	surface sediment
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	1193
	Dicksonfjorden
	78.646
	15.290
	surface sediment
	0.031
	0.012
	0.014
	0.005
	0.030
	0.004
	0.013
	0.006
	0.115
	0.097

	Cassiope
	Longyearbyen
	78.171
	16.033
	plant (n=3)
	5.304
	1.755
	2.111
	0.778
	2.415
	0.553
	30.654
	0.817
	44.387
	3.395

	Salix
	Longyearbyen
	78.172
	16.022
	plant (n=3)
	13.136
	4.177
	4.075
	0.834
	3.738
	0.544
	10.364
	1.223
	38.091
	2.218

	Moss
	Longyearbyen
	78.168
	16.050
	plant (n=3)
	1.479
	0.317
	0.562
	0.137
	0.466
	0.069
	2.278
	0.881
	6.189
	0.732

	Dryas
	Longyearbyen
	78.173
	16.082
	plant (n=3)
	2.014
	0.348
	0.932
	0.207
	0.498
	0.114
	5.737
	1.543
	11.392
	1.401

	Soil-A1
	Longyearbyen
	78.171
	16.033
	mineral soil (n=3)
	2.251
	2.841
	0.694
	1.039
	16.716
	4.100
	0.344
	0.348
	28.333
	9.681

	Soil-A2
	Longyearbyen
	78.172
	16.022
	mineral soil (n=3)
	2.707
	1.279
	2.560
	0.825
	2.358
	0.955
	0.400
	0.434
	11.518
	3.414

	Soil-B
	Longyearbyen
	78.168
	16.050
	mineral soil (n=3)
	3.148
	3.510
	1.464
	1.460
	11.912
	3.581
	0.574
	1.181
	26.828
	8.609

	Soil-D
	Longyearbyen
	78.173
	16.082
	mineral soil (n=3)
	2.428
	0.844
	1.047
	0.346
	1.309
	0.297
	0.607
	0.871
	7.749
	0.681

	SK01
	Skansen, Isfjorden-Billefjorden
	78.545
	16.183
	fresh unweathered sedimentary rock (sandstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	080302
	Halvdanpiggen,Woodfjorden
	79.389
	13.622
	fresh unweathered sedimentary rock (red sandstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	13071005
	Brøggerhalvøya,Kongsfjorden
	78.953
	11.758
	fresh unweathered sedimentary rock (red sandstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	SYB05
	Brøggerhalvøya,Kongsfjorden
	78.944
	11.724
	fresh unweathered sedimentary rock (limestone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	SYB56
	Brøggerhalvøya,Kongsfjorden
	78.941
	11.703
	fresh unweathered sedimentary rock (dolostone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	SK20
	Skansen, Isfjorden-Billefjorden
	78.539
	16.159
	fresh unweathered sedimentary rock (dolostone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	SYB40.1
	Brøggerhalvøya,Kongsfjorden
	78.942
	11.704
	fresh unweathered sedimentary rock (calcareous shale)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	SF00.5
	Brøggerhalvøya,Kongsfjorden
	78.915
	11.654
	fresh unweathered sedimentary rock (chert)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	080109
	Festningen, Isfjorden-Grønfjorden
	78.091
	13.810
	fresh unweathered sedimentary rock (black mudstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	Sval central
	Skansen, Isfjorden-Billefjorden
	78.545
	16.183
	fresh unweathered sedimentary rock (anhydrite)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	KIGAM#25
	Rotundafjellet, Isfjorden-Billefjorden
	78.475
	15.812
	fresh unweathered sedimentary rock (shale)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	080111
	Festningen, Isfjorden-Grønfjorden
	78.094
	13.837
	fresh unweathered sedimentary rock (black mudstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	KIGAM#16
	Festningen, Isfjorden-Grønfjorden
	78.098
	13.913
	fresh unweathered sedimentary rock (shale)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL

	080114
	Festningen, Isfjorden-Grønfjorden
	78.099
	13.948
	fresh unweathered sedimentary rock (sandstone)
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL
	DL



 

Table S3. Compilation data considered in this study.
	Sample name
	Location
	Latitude
	Longitude
	Sampling date
 (mm/yyyy)
	Sample type
	Sample depth
 (cm)
	Water depth 
(m)
	TOC
 (wt. %)
	Ntot
 (wt. %)
	Norg
 (wt. %)
	δ13Corg 
(‰ VPDB)
	Δ14Corg
(‰)
	Reference

	1185
	Dicksonfjorden
	78.757
	15.301
	07/2016
	surface sediment
	0-1
	67
	0.40
	0.06
	NA
	-24.3
	NA
	Kim et al., 2020

	1187
	Dicksonfjorden
	78.699
	15.325
	07/2016
	surface sediment
	0-1
	77
	0.69
	0.08
	NA
	-24.1
	NA
	Kim et al., 2020

	1190
	Dicksonfjorden
	78.665
	15.358
	07/2016
	surface sediment
	0-1
	97
	1.06
	0.12
	NA
	-24.2
	NA
	Kim et al., 2020

	1196
	Dicksonfjorden
	78.787
	15.299
	07/2016
	surface sediment
	0-1
	53
	0.17
	0.04
	NA
	-25.3
	NA
	Kim et al., 2020

	1199
	Dicksonfjorden
	78.724
	15.316
	07/2016
	surface sediment
	0-1
	37
	0.80
	0.09
	NA
	-24.0
	NA
	Kim et al., 2020

	1202
	Dicksonfjorden
	78.726
	15.316
	07/2016
	surface sediment
	0-1
	87
	0.63
	0.06
	NA
	-25.0
	NA
	Kim et al., 2020

	I-1
	Kongsfjorden
	79.035
	11.284
	08/2014
	surface sediment
	0-1
	250
	1.73
	0.20
	0.14
	-24.0
	NA
	Kumar et al., 2016

	I-2A
	Kongsfjorden
	78.984
	11.509
	08/2014
	surface sediment
	0-1
	320
	2.10
	0.20
	NA
	-24.4
	NA
	Kumar et al., 2016

	I-2
	Kongsfjorden
	78.993
	11.555
	08/2014
	surface sediment
	0-1
	254
	7.97
	0.21
	0.16
	-23.7
	NA
	Kumar et al., 2016

	I-2B
	Kongsfjorden
	79.017
	11.625
	08/2014
	surface sediment
	0-1
	230
	1.57
	0.13
	NA
	-23.3
	NA
	Kumar et al., 2016

	I-2C
	Kongsfjorden
	79.041
	11.702
	08/2014
	surface sediment
	0-1
	70
	1.01
	0.08
	NA
	-22.9
	NA
	Kumar et al., 2016

	I-3
	Kongsfjorden
	78.976
	11.692
	08/2014
	surface sediment
	0-1
	294
	1.77
	0.16
	0.11
	-22.6
	NA
	Kumar et al., 2016

	I-4
	Kongsfjorden
	78.959
	11.822
	08/2014
	surface sediment
	0-1
	180
	1.70
	0.11
	0.08
	-22.7
	NA
	Kumar et al., 2016

	I-5
	Kongsfjorden
	78.941
	11.958
	08/2014
	surface sediment
	0-1
	302
	1.36
	0.13
	0.08
	-22.9
	NA
	Kumar et al., 2016

	I-6
	Kongsfjorden
	78.923
	12.094
	08/2014
	surface sediment
	0-1
	145
	0.83
	0.08
	0.04
	-23.1
	NA
	Kumar et al., 2016

	I-7
	Kongsfjorden
	78.993
	12.300
	08/2014
	surface sediment
	0-1
	74
	0.65
	0.05
	0.01
	-22.7
	NA
	Kumar et al., 2016

	I-8
	Kongsfjorden
	78.895
	12.320
	08/2014
	surface sediment
	0-1
	45
	0.52
	0.03
	0.01
	-22.5
	NA
	Kumar et al., 2016

	4
	Hornsund
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	1.97
	0.15
	NA
	-24.9
	NA
	Koziorowska et al., 2016

	4
	Hornsund
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	1.93
	0.14
	NA
	-24.9
	NA
	Koziorowska et al., 2016

	5
	Hornsund
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	1.73
	0.19
	NA
	-24.1
	NA
	Koziorowska et al., 2016

	5
	Hornsund
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	1.42
	0.15
	NA
	-24.6
	NA
	Koziorowska et al., 2016

	6
	Hornsund
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	1.49
	0.18
	NA
	-23.9
	NA
	Koziorowska et al., 2016

	6
	Hornsund
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	1.43
	0.16
	NA
	-24.3
	NA
	Koziorowska et al., 2016

	7
	Hornsund
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	1.62
	0.19
	NA
	-24.1
	NA
	Koziorowska et al., 2016

	7
	Hornsund
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	1.45
	0.16
	NA
	-24.2
	NA
	Koziorowska et al., 2016

	11
	Adventfjord
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	2.33
	0.19
	NA
	-24.7
	NA
	Koziorowska et al., 2016

	11
	Adventfjord
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	2.35
	0.17
	NA
	-24.9
	NA
	Koziorowska et al., 2016

	12
	Adventfjord
	NA
	NA
	NA
	surface sediment
	0-1
	NA
	2.31
	0.18
	NA
	-24.7
	NA
	Koziorowska et al., 2016

	12
	Adventfjord
	NA
	NA
	NA
	surface sediment
	1-2
	NA
	2.35
	0.16
	NA
	-24.9
	NA
	Koziorowska et al., 2016

	14
	Adventfjord
	NA
	NA
	NA
	surface sediment
	0-2
	NA
	3.85
	0.14
	NA
	-25.9
	NA
	Koziorowska et al., 2016

	Krossfjord IB
	Kongsfjorden
	79.295
	11.622
	08/2008
	IRD
	NA
	NA
	0.10
	0.05
	NA
	-20.3
	-862.4
	Kim et al., 2011

	Kongfjord IB-1
	Kongsfjorden
	78.907
	12.405
	08/2008
	IRD
	NA
	NA
	0.10
	0.03
	NA
	-23.2
	-755.7
	Kim et al., 2011

	NP-07-13-09
	Kongsfjorden
	79.059
	10.666
	08/2008
	surface sediment
	0-1
	326
	1.60
	0.23
	NA
	-22.3
	-343.7
	Kim et al., 2011

	NP-07-13-13
	Kongsfjorden
	79.295
	11.622
	08/2008
	surface sediment
	0-1
	205
	0.50
	0.07
	NA
	-21.5
	-203
	Kim et al., 2011

	NP-07-13-16
	Kongsfjorden
	79.186
	11.761
	08/2008
	surface sediment
	0-1
	374
	1.00
	0.14
	NA
	-21.4
	-273.1
	Kim et al., 2011

	NP-07-13-21
	Kongsfjorden
	79.225
	11.924
	08/2008
	surface sediment
	0-1
	279
	1.00
	0.14
	NA
	-21.9
	-210.9
	Kim et al., 2011

	NP-07-13-51
	Kongsfjorden
	79.044
	11.370
	08/2008
	surface sediment
	0-1
	335
	1.60
	0.20
	NA
	-22.6
	-361.4
	Kim et al., 2011

	NP-07-13-60
	Kongsfjorden
	78.928
	12.062
	08/2008
	surface sediment
	0-1
	204
	0.60
	0.08
	NA
	-23.6
	-415.4
	Kim et al., 2011

	NP-07-13-61
	Kongsfjorden
	78.907
	12.405
	08/2008
	surface sediment
	0-1
	73
	0.20
	0.03
	NA
	-21.3
	-735.2
	Kim et al., 2011

	1240
	Norwegian Sea
	75.042
	19.188
	summer 2001
	surface sediment
	0-1
	94
	0.53
	0.07
	0.05
	NA
	NA
	Knies et al., 2007

	1241
	Norwegian Sea
	74.839
	17.582
	summer 2001
	surface sediment
	0-1
	297
	2.14
	0.29
	0.25
	NA
	NA
	Knies et al., 2007

	1242
	Norwegian Sea
	75.550
	13.344
	summer 2001
	surface sediment
	0-1
	1297
	1.07
	0.16
	0.14
	NA
	NA
	Knies et al., 2007

	1243
	Norwegian Sea
	76.247
	16.594
	summer 2001
	surface sediment
	0-1
	333
	1.82
	0.23
	0.18
	NA
	NA
	Knies et al., 2007

	1244
	Storfjorden
	78.197
	19.177
	summer 2001
	surface sediment
	0-1
	96
	2.17
	0.24
	0.14
	NA
	NA
	Knies et al., 2007

	1245
	Storfjorden
	77.753
	19.139
	summer 2001
	surface sediment
	0-1
	180
	2.37
	0.27
	0.17
	NA
	NA
	Knies et al., 2007

	1246
	Storfjorden
	76.794
	19.446
	summer 2001
	surface sediment
	0-1
	153
	2.07
	0.23
	0.14
	NA
	NA
	Knies et al., 2007

	1249
	Inner shelf 
	76.967
	15.252
	summer 2001
	surface sediment
	0-1
	156
	1.91
	0.23
	0.14
	NA
	NA
	Knies et al., 2007

	1250
	Hornsund
	76.994
	15.763
	summer 2001
	surface sediment
	0-1
	228
	1.65
	0.18
	0.10
	NA
	NA
	Knies et al., 2007

	1251
	van Mijenfjorden
	77.758
	14.919
	summer 2001
	surface sediment
	0-1
	115
	1.84
	0.17
	0.08
	NA
	NA
	Knies et al., 2007

	1254
	van Mijenfjorden
	77.858
	16.591
	summer 2001
	surface sediment
	0-1
	76
	2.03
	0.14
	0.04
	NA
	NA
	Knies et al., 2007

	1255
	van Mijenfjorden
	77.769
	15.190
	summer 2001
	surface sediment
	0-1
	83
	1.74
	0.15
	0.07
	NA
	NA
	Knies et al., 2007

	1258
	van Mijenfjorden
	78.017
	15.700
	summer 2001
	surface sediment
	0-1
	43
	1.72
	0.14
	0.05
	NA
	NA
	Knies et al., 2007

	1260
	van Mijenfjorden
	77.636
	14.216
	summer 2001
	surface sediment
	0-1
	162
	1.77
	0.23
	0.16
	NA
	NA
	Knies et al., 2007

	1261
	Marine
	77.489
	10.607
	summer 2001
	surface sediment
	0-1
	1291
	0.89
	0.12
	0.08
	NA
	NA
	Knies et al., 2007

	1262
	Marine
	77.506
	11.275
	summer 2001
	surface sediment
	0-1
	603
	0.82
	0.09
	0.05
	NA
	NA
	Knies et al., 2007

	1263
	Inner shelf 
	77.450
	12.935
	summer 2001
	surface sediment
	0-1
	196
	1.96
	0.24
	0.16
	NA
	NA
	Knies et al., 2007

	1264
	Inner shelf 
	77.564
	12.608
	summer 2001
	surface sediment
	0-1
	103
	1.53
	0.19
	0.13
	NA
	NA
	Knies et al., 2007

	1265
	Isfjorden
	78.367
	16.376
	summer 2001
	surface sediment
	0-1
	87
	1.88
	0.17
	0.09
	NA
	NA
	Knies et al., 2007

	1266
	Isfjorden
	78.597
	15.264
	summer 2001
	surface sediment
	0-1
	256
	2.24
	0.28
	0.20
	NA
	NA
	Knies et al., 2007

	1267
	Isfjorden
	78.150
	13.834
	summer 2001
	surface sediment
	0-1
	416
	2.68
	0.37
	0.29
	NA
	NA
	Knies et al., 2007

	1268
	Inner shelf 
	78.747
	11.641
	summer 2001
	surface sediment
	0-1
	102
	1.19
	0.19
	0.12
	NA
	NA
	Knies et al., 2007

	1269
	Inner shelf 
	78.372
	12.308
	summer 2001
	surface sediment
	0-1
	169
	2.00
	0.25
	0.16
	NA
	NA
	Knies et al., 2007

	1270
	Inner shelf 
	78.339
	12.311
	summer 2001
	surface sediment
	0-1
	259
	2.41
	0.31
	0.22
	NA
	NA
	Knies et al., 2007

	1272
	Marine
	78.292
	8.824
	summer 2001
	surface sediment
	0-1
	1400
	1.20
	0.16
	0.11
	NA
	NA
	Knies et al., 2007

	1273
	Marine
	78.286
	9.328
	summer 2001
	surface sediment
	0-1
	600
	0.85
	0.08
	0.04
	NA
	NA
	Knies et al., 2007

	1274
	Marine
	78.250
	9.400
	summer 2001
	surface sediment
	0-1
	430
	0.89
	0.10
	0.05
	NA
	NA
	Knies et al., 2007

	1275
	Marine
	78.503
	10.216
	summer 2001
	surface sediment
	0-1
	297
	2.21
	0.26
	0.19
	NA
	NA
	Knies et al., 2007

	1276
	Marine
	78.572
	10.339
	summer 2001
	surface sediment
	0-1
	131
	2.14
	0.31
	0.25
	NA
	NA
	Knies et al., 2007

	1277
	Marine
	78.819
	9.443
	summer 2001
	surface sediment
	0-1
	404
	1.44
	0.18
	0.13
	NA
	NA
	Knies et al., 2007

	1278
	Marine
	78.586
	9.038
	summer 2001
	surface sediment
	0-1
	601
	1.13
	0.13
	0.09
	NA
	NA
	Knies et al., 2007

	1279
	Marine
	78.761
	7.828
	summer 2001
	surface sediment
	0-1
	1203
	1.36
	0.18
	0.13
	NA
	NA
	Knies et al., 2007

	1280
	Marine
	78.725
	8.704
	summer 2001
	surface sediment
	0-1
	787
	1.31
	0.16
	0.11
	NA
	NA
	Knies et al., 2007

	1281
	Marine
	78.750
	9.839
	summer 2001
	surface sediment
	0-1
	106
	1.29
	0.17
	0.13
	NA
	NA
	Knies et al., 2007

	1282
	Marine
	79.175
	6.817
	summer 2001
	surface sediment
	0-1
	1400
	1.18
	0.16
	0.12
	NA
	NA
	Knies et al., 2007

	1284
	Marine
	79.200
	8.438
	summer 2001
	surface sediment
	0-1
	604
	0.93
	0.11
	0.05
	NA
	NA
	Knies et al., 2007

	1285
	Marine
	78.942
	9.626
	summer 2001
	surface sediment
	0-1
	91
	1.96
	0.22
	0.16
	NA
	NA
	Knies et al., 2007

	1286
	Inner shelf 
	78.878
	11.344
	summer 2001
	surface sediment
	0-1
	159
	1.13
	0.17
	0.12
	NA
	NA
	Knies et al., 2007

	1287
	Kongsfjorden
	79.192
	11.776
	summer 2001
	surface sediment
	0-1
	364
	0.97
	0.13
	0.11
	NA
	NA
	Knies et al., 2007

	1288
	Kongsfjorden
	79.197
	11.827
	summer 2001
	surface sediment
	0-1
	308
	1.38
	0.19
	0.15
	NA
	NA
	Knies et al., 2007

	1289
	Inner shelf 
	79.289
	10.836
	summer 2001
	surface sediment
	0-1
	319
	2.23
	0.29
	0.22
	NA
	NA
	Knies et al., 2007

	1290
	Marine
	78.950
	9.624
	summer 2001
	surface sediment
	0-1
	250
	0.95
	0.13
	0.10
	NA
	NA
	Knies et al., 2007

	1292
	Marine
	79.183
	9.337
	summer 2001
	surface sediment
	0-1
	80
	1.51
	0.21
	0.17
	NA
	NA
	Knies et al., 2007

	1
	Marine
	72.000
	22.000
	2003/2004
	surface sediment
	0-1
	367
	0.82
	0.12
	0.10
	-21.7
	NA
	Knies et al., 2009

	2
	Marine
	72.020
	20.920
	2003/2004
	surface sediment
	0-1
	371
	0.92
	0.14
	0.11
	-22.0
	NA
	Knies et al., 2009

	3
	Marine
	72.030
	19.850
	2003/2004
	surface sediment
	0-1
	324
	1.01
	0.15
	0.13
	-21.8
	NA
	Knies et al., 2009

	4
	Marine
	72.020
	18.770
	2003/2004
	surface sediment
	0-1
	315
	0.97
	0.15
	0.13
	-21.7
	NA
	Knies et al., 2009

	6
	Marine
	72.020
	16.620
	2003/2004
	surface sediment
	0-1
	362
	0.37
	0.06
	0.05
	-21.9
	NA
	Knies et al., 2009

	7
	Marine
	72.020
	15.520
	2003/2004
	surface sediment
	0-1
	767
	0.29
	0.03
	0.02
	-23.6
	NA
	Knies et al., 2009

	9
	Marine
	72.010
	14.620
	2003/2004
	surface sediment
	0-1
	1317
	0.67
	0.1
	0.09
	-21.5
	NA
	Knies et al., 2009

	11
	Marine
	73.170
	12.940
	2003/2004
	surface sediment
	0-1
	1499
	0.74
	0.11
	0.10
	-21.7
	NA
	Knies et al., 2009

	12
	Marine
	73.170
	14.090
	2003/2004
	surface sediment
	0-1
	1030
	0.42
	0.06
	0.05
	-22.0
	NA
	Knies et al., 2009

	13
	Marine
	73.170
	15.230
	2003/2004
	surface sediment
	0-1
	485
	0.33
	0.05
	0.04
	-22.6
	NA
	Knies et al., 2009

	14
	Marine
	73.170
	16.380
	2003/2004
	surface sediment
	0-1
	475
	0.79
	0.11
	0.08
	-22.3
	NA
	Knies et al., 2009

	15
	Marine
	73.170
	17.540
	2003/2004
	surface sediment
	0-1
	460
	0.88
	0.12
	0.09
	-22.4
	NA
	Knies et al., 2009

	16
	Marine
	73.170
	18.820
	2003/2004
	surface sediment
	0-1
	423
	0.87
	0.12
	0.09
	-22.5
	NA
	Knies et al., 2009

	17
	Marine
	73.170
	19.860
	2003/2004
	surface sediment
	0-1
	441
	1.15
	0.14
	0.12
	-22.9
	NA
	Knies et al., 2009

	18
	Marine
	73.170
	20.950
	2003/2004
	surface sediment
	0-1
	463
	1.41
	0.18
	0.15
	-22.6
	NA
	Knies et al., 2009

	19
	Marine
	73.170
	22.010
	2003/2004
	surface sediment
	0-1
	444
	1.40
	0.19
	0.15
	-22.4
	NA
	Knies et al., 2009

	20
	Marine
	74.820
	18.020
	2003/2004
	surface sediment
	0-1
	296
	1.97
	0.25
	0.21
	-22.4
	NA
	Knies et al., 2009

	21
	Marine
	74.820
	17.000
	2003/2004
	surface sediment
	0-1
	280
	0.90
	0.1
	0.08
	-22.6
	NA
	Knies et al., 2009

	22
	Marine
	74.820
	16.030
	2003/2004
	surface sediment
	0-1
	356
	0.73
	0.07
	0.05
	-23.4
	NA
	Knies et al., 2009

	23
	Marine
	74.820
	14.790
	2003/2004
	surface sediment
	0-1
	1507
	0.95
	0.14
	0.12
	-22.2
	NA
	Knies et al., 2009

	24
	Marine
	75.640
	12.920
	2003/2004
	surface sediment
	0-1
	1500
	1.11
	0.16
	0.13
	-22.5
	NA
	Knies et al., 2009

	25
	Marine
	75.750
	13.840
	2003/2004
	surface sediment
	0-1
	807
	0.82
	0.08
	0.05
	-23.5
	NA
	Knies et al., 2009

	26
	Marine
	75.830
	14.770
	2003/2004
	surface sediment
	0-1
	370
	1.66
	0.18
	0.13
	-23.0
	NA
	Knies et al., 2009

	27
	Marine
	75.950
	15.720
	2003/2004
	surface sediment
	0-1
	369
	2.17
	0.25
	0.19
	-22.7
	NA
	Knies et al., 2009

	28
	Marine
	76.050
	16.670
	2003/2004
	surface sediment
	0-1
	328
	1.69
	0.19
	0.14
	-22.6
	NA
	Knies et al., 2009

	29
	Marine
	76.160
	17.620
	2003/2004
	surface sediment
	0-1
	309
	2.31
	0.27
	0.20
	-22.9
	NA
	Knies et al., 2009

	30
	Marine
	76.220
	18.580
	2003/2004
	surface sediment
	0-1
	257
	2.24
	0.26
	0.19
	-22.6
	NA
	Knies et al., 2009

	31
	Marine
	76.310
	19.570
	2003/2004
	surface sediment
	0-1
	258
	2.66
	0.31
	0.23
	-22.7
	NA
	Knies et al., 2009

	32
	Marine
	76.380
	20.580
	2003/2004
	surface sediment
	0-1
	228
	2.40
	0.28
	0.21
	-22.8
	NA
	Knies et al., 2009

	33
	Marine
	76.470
	21.600
	2003/2004
	surface sediment
	0-1
	262
	2.62
	0.3
	0.22
	-22.7
	NA
	Knies et al., 2009

	34
	Marine
	71.750
	22.000
	2003/2004
	surface sediment
	0-1
	356
	0.76
	0.11
	0.09
	-21.8
	NA
	Knies et al., 2009

	35
	Marine
	71.620
	21.070
	2003/2004
	surface sediment
	0-1
	319
	0.60
	0.09
	0.07
	-21.8
	NA
	Knies et al., 2009

	36
	Marine
	71.600
	20.860
	2003/2004
	surface sediment
	0-1
	320
	0.80
	0.12
	0.10
	-21.4
	NA
	Knies et al., 2009

	37
	Marine
	71.600
	21.190
	2003/2004
	surface sediment
	0-1
	335
	0.58
	0.09
	0.07
	-21.8
	NA
	Knies et al., 2009

	39
	Marine
	71.340
	20.190
	2003/2004
	surface sediment
	0-1
	234
	0.75
	0.13
	0.11
	-21.2
	NA
	Knies et al., 2009

	40
	Marine
	71.180
	19.560
	2003/2004
	surface sediment
	0-1
	225
	0.83
	0.13
	0.11
	-21.2
	NA
	Knies et al., 2009

	41
	Marine
	71.030
	18.950
	2003/2004
	surface sediment
	0-1
	199
	0.37
	0.05
	0.05
	-21.4
	NA
	Knies et al., 2009

	42
	Marine
	70.870
	18.340
	2003/2004
	surface sediment
	0-1
	173
	0.43
	0.06
	0.05
	-22.0
	NA
	Knies et al., 2009

	44
	Marine
	70.550
	17.140
	2003/2004
	surface sediment
	0-1
	706
	0.20
	0.03
	0.02
	-21.3
	NA
	Knies et al., 2009

	627
	Marine
	72.320
	24.060
	2003/2004
	surface sediment
	0-1
	264
	0.62
	0.09
	0.07
	-22.3
	NA
	Knies et al., 2009

	629
	Marine
	73.010
	24.250
	2003/2004
	surface sediment
	0-1
	404
	1.39
	0.18
	0.14
	-22.9
	NA
	Knies et al., 2009

	633
	Marine
	74.340
	24.690
	2003/2004
	surface sediment
	0-1
	373
	1.26
	0.13
	0.08
	-23.5
	NA
	Knies et al., 2009

	635
	Marine
	75.000
	24.940
	2003/2004
	surface sediment
	0-1
	182
	2.45
	0.3
	0.24
	-22.9
	NA
	Knies et al., 2009

	639
	Marine
	75.570
	27.900
	2003/2004
	surface sediment
	0-1
	263
	2.74
	0.34
	0.28
	-22.6
	NA
	Knies et al., 2009

	643
	Marine
	76.490
	29.910
	2003/2004
	surface sediment
	0-1
	291
	2.24
	0.27
	0.22
	-22.8
	NA
	Knies et al., 2009

	645
	Marine
	75.860
	29.460
	2003/2004
	surface sediment
	0-1
	296
	2.20
	0.21
	0.15
	-24.4
	NA
	Knies et al., 2009

	651
	Marine
	74.640
	26.080
	2003/2004
	surface sediment
	0-1
	317
	2.08
	0.26
	0.21
	-22.7
	NA
	Knies et al., 2009

	653
	Marine
	73.970
	25.810
	2003/2004
	surface sediment
	0-1
	441
	1.73
	0.22
	0.18
	-22.7
	NA
	Knies et al., 2009

	655
	Marine
	73.310
	25.540
	2003/2004
	surface sediment
	0-1
	412
	1.53
	0.2
	0.16
	-22.8
	NA
	Knies et al., 2009

	661
	Marine
	71.370
	22.760
	2003/2004
	surface sediment
	0-1
	408
	0.71
	0.11
	0.09
	-22.1
	NA
	Knies et al., 2009

	665
	Marine
	72.170
	28.410
	2003/2004
	surface sediment
	0-1
	289
	0.78
	0.11
	0.09
	-22.5
	NA
	Knies et al., 2009

	669
	Marine
	73.500
	29.150
	2003/2004
	surface sediment
	0-1
	414
	1.37
	0.18
	0.14
	-22.5
	NA
	Knies et al., 2009

	673
	Marine
	74.670
	32.490
	2003/2004
	surface sediment
	0-1
	165
	1.28
	0.13
	0.09
	-23.2
	NA
	Knies et al., 2009

	677
	Marine
	75.970
	33.730
	2003/2004
	surface sediment
	0-1
	276
	1.91
	0.18
	0.12
	-23.7
	NA
	Knies et al., 2009

	679
	Marine
	76.620
	34.450
	2003/2004
	surface sediment
	0-1
	193
	1.82
	0.23
	0.18
	-23.5
	NA
	Knies et al., 2009

	690
	Marine
	71.020
	30.960
	2003/2004
	surface sediment
	0-1
	283
	0.39
	0.05
	0.03
	-23.8
	NA
	Knies et al., 2009

	1239
	Norwegian Sea
	74.460
	20.830
	summer 2001
	surface sediment
	0-1
	178
	1.70
	0.2
	0.16
	-22.7
	NA
	Winkelmann and Knies, 2005

	1240
	Norwegian Sea
	74.810
	19.180
	summer 2001
	surface sediment
	0-1
	94
	0.53
	0.07
	0.05
	-22.6
	NA
	Winkelmann and Knies, 2005

	1241
	Norwegian Sea
	74.820
	17.580
	summer 2001
	surface sediment
	0-1
	297
	2.14
	0.29
	0.25
	-22.3
	NA
	Winkelmann and Knies, 2005

	1242
	Norwegian Sea
	75.500
	13.330
	summer 2001
	surface sediment
	0-1
	1297
	1.07
	0.16
	0.14
	-22.2
	NA
	Winkelmann and Knies, 2005

	1243
	Norwegian Sea
	76.000
	16.590
	summer 2001
	surface sediment
	0-1
	333
	1.82
	0.23
	0.18
	-22.8
	NA
	Winkelmann and Knies, 2005

	1244
	Storfjorden
	77.950
	19.170
	summer 2001
	surface sediment
	0-1
	96
	2.17
	0.24
	0.14
	-25.2
	NA
	Winkelmann and Knies, 2005

	1245
	Storfjorden
	77.500
	19.130
	summer 2001
	surface sediment
	0-1
	180
	2.37
	0.27
	0.17
	-24.2
	NA
	Winkelmann and Knies, 2005

	1246
	Marine
	76.940
	19.440
	summer 2001
	surface sediment
	0-1
	153
	2.07
	0.23
	0.14
	-23.8
	NA
	Winkelmann and Knies, 2005

	1249
	Hornsund
	76.950
	15.250
	summer 2001
	surface sediment
	0-1
	156
	1.91
	0.23
	0.14
	-23.6
	NA
	Winkelmann and Knies, 2005

	1250
	Hornsund
	76.980
	15.760
	summer 2001
	surface sediment
	0-1
	228
	1.65
	0.18
	0.10
	-23.9
	NA
	Winkelmann and Knies, 2005

	1251
	van Mijenfjorden
	77.750
	14.920
	summer 2001
	surface sediment
	0-1
	115
	1.84
	0.17
	0.08
	-24.6
	NA
	Winkelmann and Knies, 2005

	1254
	van Mijenfjorden
	77.830
	16.590
	summer 2001
	surface sediment
	0-1
	76
	2.03
	0.14
	0.04
	-24.8
	NA
	Winkelmann and Knies, 2005

	1255
	van Mijenfjorden
	77.720
	15.190
	summer 2001
	surface sediment
	0-1
	83
	1.74
	0.15
	0.07
	-24.8
	NA
	Winkelmann and Knies, 2005

	1258
	van Mijenfjorden
	77.830
	15.690
	summer 2001
	surface sediment
	0-1
	43
	1.72
	0.13
	0.05
	-25.1
	NA
	Winkelmann and Knies, 2005

	1260
	Marine
	77.630
	14.210
	summer 2001
	surface sediment
	0-1
	162
	1.77
	0.23
	0.16
	-23.2
	NA
	Winkelmann and Knies, 2005

	1261
	Marine
	77.390
	10.600
	summer 2001
	surface sediment
	0-1
	1291
	0.89
	0.12
	0.08
	-23.4
	NA
	Winkelmann and Knies, 2005

	1262
	Marine
	77.360
	11.270
	summer 2001
	surface sediment
	0-1
	603
	0.82
	0.09
	0.05
	-24.4
	NA
	Winkelmann and Knies, 2005

	1263
	Marine
	77.200
	12.930
	summer 2001
	surface sediment
	0-1
	196
	1.96
	0.24
	0.16
	-23.5
	NA
	Winkelmann and Knies, 2005

	1264
	Marine
	77.540
	12.600
	summer 2001
	surface sediment
	0-1
	103
	1.53
	0.19
	0.13
	-23.2
	NA
	Winkelmann and Knies, 2005

	1265
	Isfjorden
	78.370
	16.370
	summer 2001
	surface sediment
	0-1
	87
	1.88
	0.17
	0.09
	-25.2
	NA
	Winkelmann and Knies, 2005

	1266
	Isfjorden
	78.360
	15.260
	summer 2001
	surface sediment
	0-1
	256
	2.24
	0.28
	0.20
	-23.7
	NA
	Winkelmann and Knies, 2005

	1267
	Isfjorden
	78.150
	13.830
	summer 2001
	surface sediment
	0-1
	416
	2.68
	0.37
	0.29
	-22.9
	NA
	Winkelmann and Knies, 2005

	1269
	Marine
	78.370
	12.300
	summer 2001
	surface sediment
	0-1
	169
	2.00
	0.25
	0.16
	-23.8
	NA
	Winkelmann and Knies, 2005

	1270
	Marine
	78.080
	12.300
	summer 2001
	surface sediment
	0-1
	259
	2.41
	0.31
	0.22
	-22.8
	NA
	Winkelmann and Knies, 2005

	1272
	Marine
	78.250
	8.820
	summer 2001
	surface sediment
	0-1
	1400
	1.20
	0.15
	0.11
	-22.9
	NA
	Winkelmann and Knies, 2005

	1273
	Marine
	78.250
	9.320
	summer 2001
	surface sediment
	0-1
	600
	0.85
	0.08
	0.04
	-24.0
	NA
	Winkelmann and Knies, 2005

	1274
	Marine
	78.250
	9.390
	summer 2001
	surface sediment
	0-1
	430
	0.89
	0.1
	0.05
	-24.2
	NA
	Winkelmann and Knies, 2005

	1275
	Marine
	78.250
	10.210
	summer 2001
	surface sediment
	0-1
	297
	2.21
	0.26
	0.19
	-23.0
	NA
	Winkelmann and Knies, 2005

	1276
	Marine
	78.570
	10.340
	summer 2001
	surface sediment
	0-1
	131
	2.14
	0.31
	0.25
	-22.4
	NA
	Winkelmann and Knies, 2005

	1277
	Marine
	78.580
	9.440
	summer 2001
	surface sediment
	0-1
	404
	1.44
	0.18
	0.13
	-23.0
	NA
	Winkelmann and Knies, 2005

	1278
	Marine
	78.580
	9.030
	summer 2001
	surface sediment
	0-1
	601
	1.13
	0.13
	0.09
	-23.1
	NA
	Winkelmann and Knies, 2005

	1279
	Marine
	78.610
	7.820
	summer 2001
	surface sediment
	0-1
	1203
	1.36
	0.18
	0.13
	-22.9
	NA
	Winkelmann and Knies, 2005

	1280
	Marine
	78.610
	8.700
	summer 2001
	surface sediment
	0-1
	787
	1.31
	0.16
	0.11
	-23.1
	NA
	Winkelmann and Knies, 2005

	1281
	Marine
	78.720
	9.830
	summer 2001
	surface sediment
	0-1
	106
	1.29
	0.17
	0.13
	-22.4
	NA
	Winkelmann and Knies, 2005

	1282
	Marine
	78.950
	6.820
	summer 2001
	surface sediment
	0-1
	1400
	1.18
	0.16
	0.12
	-22.9
	NA
	Winkelmann and Knies, 2005

	1283
	Marine
	78.950
	8.310
	summer 2001
	surface sediment
	0-1
	812
	1.22
	0.16
	0.12
	-22.9
	NA
	Winkelmann and Knies, 2005

	1285
	Marine
	78.820
	9.620
	summer 2001
	surface sediment
	0-1
	91
	1.96
	0.22
	0.16
	-22.7
	NA
	Winkelmann and Knies, 2005

	1286
	Marine
	78.870
	11.330
	summer 2001
	surface sediment
	0-1
	159
	1.13
	0.16
	0.12
	-21.9
	NA
	Winkelmann and Knies, 2005

	1287
	Kongsfjorden
	79.170
	11.770
	summer 2001
	surface sediment
	0-1
	364
	0.97
	0.13
	0.11
	-21.9
	NA
	Winkelmann and Knies, 2005

	1288
	Kongsfjorden
	78.980
	11.820
	summer 2001
	surface sediment
	0-1
	308
	1.38
	0.19
	0.15
	-22.3
	NA
	Winkelmann and Knies, 2005

	1289
	Marine
	79.030
	10.840
	summer 2001
	surface sediment
	0-1
	319
	2.23
	0.29
	0.22
	-22.4
	NA
	Winkelmann and Knies, 2005

	1290
	Marine
	78.950
	9.620
	summer 2001
	surface sediment
	0-1
	250
	0.95
	0.13
	0.10
	-22.4
	NA
	Winkelmann and Knies, 2005

	1292
	Marine
	79.060
	9.330
	summer 2001
	surface sediment
	0-1
	80
	1.51
	0.21
	0.17
	-22.0
	NA
	Winkelmann and Knies, 2005

	PS2824
	Yermak Plateau
	77.580
	34.680
	summer 1997
	surface sediment
	0-1
	212
	1.80
	0.22
	0.18
	-24.2
	NA
	Schubert and Calvert, 2001

	PS2827
	Yermak Plateau
	79.440
	30.470
	summer 1997
	surface sediment
	0-1
	335
	1.60
	0.21
	0.17
	-23.8
	NA
	Schubert and Calvert, 2001

	PS2831
	Yermak Plateau
	81.100
	16.980
	summer 1997
	surface sediment
	0-1
	917
	0.69
	0.09
	0.07
	-23.3
	NA
	Schubert and Calvert, 2001

	PS2832
	Yermak Plateau
	81.110
	16.200
	summer 1997
	surface sediment
	0-1
	2070
	0.78
	0.11
	0.08
	-23.3
	NA
	Schubert and Calvert, 2001

	PS2834
	Yermak Plateau
	80.920
	9.820
	summer 1997
	surface sediment
	0-1
	1029
	1.26
	0.15
	0.11
	-23.3
	NA
	Schubert and Calvert, 2001

	PS2835
	Yermak Plateau
	81.100
	7.070
	summer 1997
	surface sediment
	0-1
	891
	1.13
	0.14
	0.10
	-23.5
	NA
	Schubert and Calvert, 2001

	PS2837
	Yermak Plateau
	81.230
	2.420
	summer 1997
	surface sediment
	0-1
	992
	1.90
	0.21
	0.16
	-23.2
	NA
	Schubert and Calvert, 2001

	PS2839
	Yermak Plateau
	81.400
	-0.970
	summer 1997
	surface sediment
	0-1
	2905
	1.37
	0.15
	0.11
	-23.5
	NA
	Schubert and Calvert, 2001

	PS2847
	Yermak Plateau
	81.870
	-4.540
	summer 1997
	surface sediment
	0-1
	4268
	0.92
	0.11
	0.07
	-23.6
	NA
	Schubert and Calvert, 2001

	PS2853
	Yermak Plateau
	82.320
	3.710
	summer 1997
	surface sediment
	0-1
	2061
	0.90
	0.1
	0.07
	-23.5
	NA
	Schubert and Calvert, 2001

	PS2855
	Yermak Plateau
	82.050
	5.290
	summer 1997
	surface sediment
	0-1
	1455
	1.54
	0.17
	0.13
	-23.0
	NA
	Schubert and Calvert, 2001

	PS2856
	Yermak Plateau
	81.990
	5.750
	summer 1997
	surface sediment
	0-1
	929
	1.45
	0.16
	0.11
	-24.1
	NA
	Schubert and Calvert, 2001

	PS2857
	Yermak Plateau
	81.900
	7.910
	summer 1997
	surface sediment
	0-1
	824
	1.21
	0.15
	0.11
	-23.5
	NA
	Schubert and Calvert, 2001

	PS2860
	Yermak Plateau
	81.580
	11.850
	summer 1997
	surface sediment
	0-1
	1993
	1.50
	0.16
	0.12
	-22.9
	NA
	Schubert and Calvert, 2001

	PS2862
	Yermak Plateau
	80.580
	11.790
	summer 1997
	surface sediment
	0-1
	1035
	1.44
	0.2
	0.15
	-23.1
	NA
	Schubert and Calvert, 2001

	PS2865
	Yermak Plateau
	80.500
	10.490
	summer 1997
	surface sediment
	0-1
	822
	1.74
	0.19
	0.13
	-24.2
	NA
	Schubert and Calvert, 2001



Table S4. Compilation data of 13Corg end-member values reported in previous studies conducted around Svalbard. NA denotes “not available”. 
	Study area
	Terrestrial end-member 
δ13C (‰)
	Marine end-member 
δ13C (‰)
	Sample type 
	Reference

	around Svalbard
	-25.8
	-20.5
	surface sediments
	This study 

	Yermak Plateau
	-27.1
	-21.4
	surface sediments
	Schubert and Calvert, 2001[58]

	Northern Norwegian continental shelf
	-27.0
	-20.3
	surface sediments
	Knies et al., 2007[27]

	around Svalbard 
	-26.8
	-20.6
	surface sediments
	Winkelmann and Knies, 2005[19]

	around Svalbard + Western Barents Sea region
	-26.1
	-20.1
	surface sediments
	Knies et al., 2009[20]

	Wijdefjorden
	-26.8
	-20.6
	surface sediments
	Kim et al., 2020[23]

	Woodfjorden
	NA
	NA
	NA
	NA

	Dicksonfjorden
	-26.8
	-20.6
	surface sediments
	Kim et al., 2020[23]

	Isfjorden
	-28.5
	-22.5
	suspended particulate matter
	Holding et al., 2017[59]

	van Mijenfjorden
	NA
	NA
	NA
	NA

	Hornsund
	-26.8
	-20.6
	surface sediments
	Kim et al., 2020[23]

	Hambergbukta
	NA
	NA
	NA
	NA

	Kongsfjorden
	-22.5
	-24.0
	surface sediments
	Kumar et al., 2016[21]

	Kongsfjorden
	-26.1
	NA
	Soil
	Kim et al., 2011[28]

	Kongsfjorden
	-22.6
	-22.3
	IRD, surface sediments
	Kim et al., 2011[28]

	Kongsfjorden
	-26.7
	-19.0
	suspended particulate matter,
marine phytobenthos and plankton
	Kulinsky et al., 2014[60]
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Figure S1. Scatter plots of the A) mean grain size (µm) and B) sorting (Ф) versus TOC contents (wt. %). 
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Figure S2. Scatter plots of TOC versus Ntot and Norg contents in A) Wijdefjorden, B) Woodfjorden, C) Dicksonfjorden, D) Isfjorden, E) van Mijenfjorden, F) Hornsund, G) Hamberbukta, and H) Krossfjorden. 
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Figure S3. Scatter plots of 13Corg versus Ntot/TOC and Norg/TOC ratios in A) Wijdefjorden, B) Woodfjorden, C) Dicksonfjorden, D) Isfjorden, E) van Mijenfjorden, F) Hornsund, G) Hamberbukta, and H) Krossfjorden. 
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Figure S4. Scatter plots of Norg/TOC ratio versus 13Corg.
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Figure S5. Compilation data of marine and terrestrial end-member δ13Corg considered in this study. “NA” denotes “not available”.
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Figure S6. Distribution of sedimentary rocks in Svalbard (data from Dallmann and Elvevold, 2015).
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Figure S7. Scatter plots of TOCsamples (wt. %) versus TOCsample*Fmsample obtained in this study. 
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Figure S8. Spatial distribution of A) petrogenic OC (%) and B) biogenic OC (%) calculated based on a simple binary mixing model using 14Corg. Note that no samples from the Woodfjorden were available for the 14Corg analyses.
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Figure S9. Results of principal component analysis (PCA) based on lignin phenol data obtained from fjord surface sediments, plants, and soils. 
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Figure S10. Variations in OC fractions: A) petrogenic (%) calculated based on 14Corg and B) petrogenic (%), C) subglacial (%), and D) marine (%) calculated based on lignin phenols. Note that no samples from the Woodfjorden were available for the 14Corg and lignin phenol analyses.
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