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Figure S1: Relative contributions of the main particulate phases to the SPM: A. Particulate organic matter (POM) B.  Biogenic silica C. Lithogenic component D. Calcium carbonate E. Fe hydroxides and F. Mn oxides

Table S1: Suspended particle mass (SPM) values along the GEOVIDE transect (µg.L-1)[image: ]
Table S1: end
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Table S2: Partition coefficient Kd of REE along the GEOVIDE transect 
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[bookmark: _Toc99720489]Figure S2: Comparison of the SPM and Kd presented in this study (in blue) with those published by Stichel et al. (2020, in red). The squares represent the two closest stations from each cruise, in the Irminger Sea.  The arrow on Kd(Nd) profiles represents the range of Kd used to model dNd distribution in Siddall et al. (2008); Rempfer et al. (2011); Gu et al. (2017) for the different particulate phases.
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Figure S3: Comparison of the Kdauthi and SPM presented in this study (red, green and blue dots) with those published by Tachikawa et al. (1999, purple diamonds, tropical northeast Atlantic) for cerium (Ce), neodymium (Nd) and ytterbium (Yb). E: eutrophic; M: mesotrophic and O: oligotrophic sites of Tachikawa et al. study. NAST: subtropical north Atlantic; NADR: north Atlantic drift; ARCT: arctic, biogeochemical provinces presented in this study. 
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Figure S4: Partition coefficients Kd of Nd, Ce and Yb in function of the suspended particle mass (SPM) for the GEOVIDE stations (dots coloured per station). Three types of REE behavior are highlighted : 1) in purple areas with a high REE affinity for particles 2) in blue areas with moderate REE affiinty for particles 3) in orange areas with low REE affinity for particles.















Table S3: Matrix of correlation between Kd(Nd) and the proportions of the different particulate phases, with the associated confidence intervals (95%).
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Table S4: Matrix of correlation between Kd(Ce) and the proportions of the different particulate phases, with the associated confidence intervals (95%).
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Table S5: Matrix of correlation between Kd(Yb) and the proportions of the different particulate phases, with the associated confidence intervals (95%).
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Variables Kd(Nd) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Nd 1 0.840 -0.270 -0.134 -0.059 0.748 0.834

%LITHO 0.840 1 -0.211 -0.085 -0.109 0.765 0.677

%OPAL -0.270 -0.211 1 0.340 -0.403 -0.148 -0.306

%POM -0.134 -0.085 0.340 1 -0.842 0.000 -0.121

%CaCO3 -0.059 -0.109 -0.403 -0.842 1 -0.193 -0.002

%Fe(OH)3 0.748 0.765 -0.148 0.000 -0.193 1 0.624

%MNO2 0.834 0.677 -0.306 -0.121 -0.002 0.624 1

Confidence intervals (95%) / Lower limit :

Variables Kd(Nd) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Nd 1 0.738 -0.504 -0.390 -0.324 0.599 0.728

%LITHO 0.738 1 -0.455 -0.347 -0.368 0.624 0.498

%OPAL -0.504 -0.455 1 0.076 -0.607 -0.402 -0.532

%POM -0.390 -0.347 0.076 1 -0.906 -0.270 -0.379

%CaCO3 -0.324 -0.368 -0.607 -0.906 1 -0.441 -0.272

%Fe(OH)3 0.599 0.624 -0.402 -0.270 -0.441 1 0.425

%MNO2 0.728 0.498 -0.532 -0.379 -0.272 0.425 1

Confidence intervals (95%) / upper limit :

Variables Kd(Nd) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Nd 1 0.905 0.000 0.142 0.214 0.847 0.901

%LITHO 0.905 1 0.063 0.190 0.166 0.858 0.801

%OPAL 0.000 0.063 1 0.559 -0.149 0.127 -0.039

%POM 0.142 0.190 0.559 1 -0.740 0.270 0.154

%CaCO3 0.214 0.166 -0.149 -0.740 1 0.081 0.268

%Fe(OH)3 0.847 0.858 0.127 0.270 0.081 1 0.765

%MNO2 0.901 0.801 -0.039 0.154 0.268 0.765 1
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Variables Kd(Ce) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Ce) 1 0.586 -0.299 -0.100 -0.055 0.612 0.839

%LITHO 0.586 1 -0.211 -0.085 -0.109 0.765 0.677

%OPAL -0.299 -0.211 1 0.340 -0.403 -0.148 -0.306

%POM -0.100 -0.085 0.340 1 -0.842 0.000 -0.121

%CaCO3 -0.055 -0.109 -0.403 -0.842 1 -0.193 -0.002

%Fe(OH)3 0.612 0.765 -0.148 0.000 -0.193 1 0.624

%MNO2 0.839 0.677 -0.306 -0.121 -0.002 0.624 1

Confidence intervals (95%) / Lower limit :

Variables Kd(Ce) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Ce) 1 0.375 -0.527 -0.360 -0.320 0.410 0.735

%LITHO 0.375 1 -0.455 -0.347 -0.368 0.624 0.498

%OPAL -0.527 -0.455 1 0.076 -0.607 -0.402 -0.532

%POM -0.360 -0.347 0.076 1 -0.906 -0.270 -0.379

%CaCO3 -0.320 -0.368 -0.607 -0.906 1 -0.441 -0.272

%Fe(OH)3 0.410 0.624 -0.402 -0.270 -0.441 1 0.425

%MNO2 0.735 0.498 -0.532 -0.379 -0.272 0.425 1

Confidence intervals (95%) / upper limit :

Variables Kd(Ce) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Ce) 1 0.739 -0.031 0.175 0.219 0.757 0.904

%LITHO 0.739 1 0.063 0.190 0.166 0.858 0.801

%OPAL -0.031 0.063 1 0.559 -0.149 0.127 -0.039

%POM 0.175 0.190 0.559 1 -0.740 0.270 0.154

%CaCO3 0.219 0.166 -0.149 -0.740 1 0.081 0.268

%Fe(OH)3 0.757 0.858 0.127 0.270 0.081 1 0.765

%MNO2 0.904 0.801 -0.039 0.154 0.268 0.765 1
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Variables Kd(Yb) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Yb) 1 0.787 -0.274 -0.101 -0.069 0.691 0.889

%LITHO 0.787 1 -0.211 -0.085 -0.109 0.765 0.677

%OPAL -0.274 -0.211 1 0.340 -0.403 -0.148 -0.306

%POM -0.101 -0.085 0.340 1 -0.842 0.000 -0.121

%CaCO3 -0.069 -0.109 -0.403 -0.842 1 -0.193 -0.002

%Fe(OH)3 0.691 0.765 -0.148 0.000 -0.193 1 0.624

%MNO2 0.889 0.677 -0.306 -0.121 -0.002 0.624 1

Confidence intervals (95%) / Lower limit :

Variables Kd(Yb) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Yb) 1 0.656 -0.507 -0.362 -0.333 0.518 0.815

%LITHO 0.656 1 -0.455 -0.347 -0.368 0.624 0.498

%OPAL -0.507 -0.455 1 0.076 -0.607 -0.402 -0.532

%POM -0.362 -0.347 0.076 1 -0.906 -0.270 -0.379

%CaCO3 -0.333 -0.368 -0.607 -0.906 1 -0.441 -0.272

%Fe(OH)3 0.518 0.624 -0.402 -0.270 -0.441 1 0.425

%MNO2 0.815 0.498 -0.532 -0.379 -0.272 0.425 1

Confidence intervals (95%) / upper limit :

Variables Kd(Yb) %LITHO %OPAL %POM %CaCO3 %Fe(OH)3 %MNO2

Kd(Yb) 1 0.872 -0.004 0.174 0.205 0.810 0.935

%LITHO 0.872 1 0.063 0.190 0.166 0.858 0.801

%OPAL -0.004 0.063 1 0.559 -0.149 0.127 -0.039

%POM 0.174 0.190 0.559 1 -0.740 0.270 0.154

%CaCO3 0.205 0.166 -0.149 -0.740 1 0.081 0.268

%Fe(OH)3 0.810 0.858 0.127 0.270 0.081 1 0.765

%MNO2 0.935 0.801 -0.039 0.154 0.268 0.765 1
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Station longitude latitude  Depth [m] CaCO

3

Opal POM LITHO Fe(OH)

3

MnO

2

SPM

1 -10.036 40.333 16 86.74 3.97 112.87 1.18 0.003 0.002 204.76

1 110 58.87 3.72 45.13 3.45 0.013 0.014 111.20

1 200 53.87 3.32 27.94 10.30 0.015 0.013 95.46

1 300 85.80 19.96 184.27 13.39 0.009 0.009 303.44

1 499 151.23 13.70 189.90 6.03 0.000 0.001 360.86

1 597 101.76 5.61 115.14 8.84 0.002 0.005 231.36

1 700 96.17 1.96 93.94 6.80 0.007 0.007 198.88

1 1001 120.61 0.00 90.36 6.52 0.035 0.012 217.54

1 1400 62.20 0.00 37.32 3.58 0.000 0.006 103.09

2 -9.460 40.333 25 0.00 4.89 145.34 2.26 0.124 0.015 152.63

2 35 0.79 5.49 151.67 2.11 0.032 0.013 160.10

2 77 5.67 5.69 54.24 7.30 0.032 0.019 72.95

2 100 12.73 3.86 38.62 10.30 0.000 0.019 65.51

2 120 11.65 4.41 31.40 26.26 0.000 0.024 73.67

4 -9.767 40.333 36 22.07 4.24 147.17 1.28 0.000 0.001 174.75

4 150 1.93 3.21 40.96 5.32 0.000 0.011 51.41

4 199 0.91 4.18 45.81 7.70 0.000 0.011 58.59

11 -12.219 40.333 15 0.00 1.38 147.15 2.16 0.000 0.002 150.67

11 25 6.68 1.58 165.04 1.03 0.000 0.002 174.29

11 54 11.61 4.40 106.66 0.07 0.000 0.001 122.74

11 75 12.62 4.47 71.29 0.61 0.000 0.003 88.99

11 84 0.45 1.69 52.98 0.61 0.000 0.003 55.72

11 100 5.43 2.41 44.43 0.51 0.000 0.006 52.77

11 200 0.00 2.26 42.91 0.53 0.000 0.007 45.70

13 -13.888 41.383 15 26.10 12.60 243.84 0.53 0.000 0.005 283.05

13 80 15.12 5.53 94.42 1.20 0.000 0.005 116.24

13 116 13.57 3.19 64.23 0.57 0.007 0.010 81.57

13 140 11.38 2.73 55.52 0.65 0.014 0.011 70.31

13 300 15.47 150.05 415.01 0.89 0.008 0.010 581.44

13 500 5.82 39.95 114.90 1.14 0.032 0.018 161.87

13 600 8.19 25.66 75.04 1.29 0.021 0.013 110.22

13 798 8.80 13.42 41.57 1.59 0.026 0.010 65.42

13 1000 7.49 6.53 22.13 0.73 0.021 0.008 36.91

13 1500 6.02 2.28 11.40 1.58 0.028 0.007 21.31

15 -15.461 42.581 30 5.85 13.03 177.39 0.95 0.000 0.007 197.19

15 50 6.82 10.70 148.22 0.87 0.000 0.003 166.56

15 60 5.50 5.76 142.18 0.83 0.000 0.003 154.24

15 66 0.47 5.65 120.66 1.06 0.000 0.006 127.84

15 101 0.00 6.30 65.52 0.66 0.000 0.007 72.47

17 -17.032 43.780 10 2.83 11.61 186.41 0.99 0.000 0.006 201.79

17 30 0.00 5.81 127.76 1.18 0.000 0.006 134.74

17 40 0.00 2.72 110.15 0.70 0.000 0.004 113.55

17 50 0.00 4.21 95.90 0.70 0.000 0.004 100.79

17 60 3.88 5.07 64.77 0.89 0.000 0.002 74.58

17 69 0.00 6.18 71.24 0.59 0.000 0.001 77.99

17 100 0.00 4.43 66.58 0.56 0.000 0.004 71.54

17 200 0.00 2.23 95.30 0.74 0.000 0.005 98.25

19 -18.505 45.051 20 0.00 8.62 247.68 0.32 0.000 0.003 256.60

19 29 0.00 6.19 209.04 0.30 0.000 0.003 215.52

19 39 5.51 5.69 116.69 0.24 0.000 0.003 128.12

19 50 0.00 4.96 104.08 0.33 0.000 0.003 109.36

19 100 0.68 4.65 69.52 0.54 0.000 0.006 75.40

21 -19.672 46.544 18 302.20 36.10 405.72 0.59 0.000 0.014 744.58

21 100 97.52 7.82 69.61 0.68 0.000 0.003 175.60

21 200 75.37 4.66 48.20 0.57 0.000 0.010 128.81

21 300 117.80 45.02 520.75 0.60 0.000 0.011 684.19

21 400 85.16 19.09 263.45 0.60 0.000 0.005 368.30

21 499 64.46 8.75 156.67 0.48 0.000 0.006 230.36

21 600 89.95 6.64 181.24 0.67 0.000 0.009 278.51

21 700 73.79 2.02 128.40 0.82 0.008 0.011 205.05

21 799 52.36 0.00 80.66 0.78 0.010 0.013 133.29

21 1000 52.81 0.00 65.89 0.71 0.016 0.010 115.71

21 1250 44.74 0.00 52.16 0.78 0.018 0.010 97.70

23 -20.848 48.039 9 0.00 22.03 530.43 2.23 0.014 0.008 554.71

23 15 11.32 15.04 476.25 2.90 0.000 0.009 505.49

23 25 6.61 38.11 328.08 4.53 0.000 0.015 377.30

23 34 2.35 41.95 167.24 0.73 0.074 0.011 212.36

23 44 8.08 29.54 143.83 0.63 0.036 0.010 182.13

23 54 3.99 24.91 109.91 0.63 0.041 0.009 139.50

23 66 0.14 33.56 102.76 0.61 0.033 0.010 137.10

23 75 0.00 25.55 84.27 0.67 0.033 0.010 110.53

23 84 0.00 22.22 96.76 0.62 0.041 0.009 119.65

23 100 0.00 12.56 59.85 0.54 0.013 0.010 72.98

23 150 0.00 8.01 76.74 0.44 0.000 0.009 85.19

23 200 1.80 5.18 50.76 0.44 0.000 0.008 58.17
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Station longitude latitude  Depth [m] CaCO

3

Opal POM LITHO Fe(OH)

3

MnO

2

SPM

25 -22.017 49.529 20 2.43 35.53 380.30 0.55 0.000 0.014 418.83

25 30 0.00 35.67 346.53 0.63 0.000 0.012 382.83

25 50 0.32 30.17 81.83 0.53 0.000 0.002 112.82

25 70 1.88 32.07 71.58 0.53 0.000 0.002 106.05

25 80 0.00 29.61 85.16 0.53 0.000 0.002 115.29

25 101 0.00 21.29 54.16 0.59 0.000 0.002 76.03

25 200 0.34 7.69 49.12 0.36 0.000 0.003 57.50

26 -22.605 50.278 25 46.88 36.13 456.74 0.50 0.007 0.009 540.27

26 50 72.83 80.13 135.71 0.33 0.000 0.004 289.00

26 70 26.83 51.33 80.34 0.14 0.000 0.003 158.64

26 100 12.34 18.41 54.46 0.10 0.005 0.000 85.32

26 200 3.89 7.84 69.66 0.53 0.004 0.006 81.93

26 400 4.45 0.00 15.63 0.44 0.005 0.010 19.98

26 600 5.43 0.00 16.00 0.85 0.005 0.011 22.30

26 750 5.86 0.00 14.51 0.87 0.013 0.013 21.26

26 1000 4.95 0.00 9.87 0.66 0.018 0.011 15.51

32 -26.730 55.515 25 110.10 13.71 444.15 0.24 0.010 0.005 568.22

32 45 37.93 8.88 132.02 0.16 0.009 0.003 179.01

32 100 24.88 15.00 63.81 0.35 0.001 0.002 104.05

32 150 7.29 8.78 76.33 0.42 0.003 0.003 92.84

32 200 6.11 8.25 57.88 0.46 0.005 0.007 72.71

32 300 7.46 0.95 28.12 0.00 0.001 0.000 36.53

32 401 8.28 0.39 23.48 0.31 0.000 0.004 32.45

32 500 5.92 0.00 15.17 0.96 0.017 0.014 22.04

32 600 6.63 0.00 13.93 0.88 0.013 0.012 21.13

32 700 8.73 0.00 15.38 0.84 0.000 0.012 24.23

32 800 8.88 0.00 14.27 1.09 0.031 0.014 23.26

32 1000 5.42 0.00 8.69 0.88 0.029 0.015 15.04

38 -31.266 58.843 10 1481.24 7.29 230.50 0.13 0.016 0.003 1719.16

38 60 430.21 12.95 68.43 0.20 0.008 0.003 511.82

38 100 138.01 21.06 48.41 0.36 0.003 0.002 207.84

38 200 45.24 11.74 57.75 0.28 0.002 0.001 115.01

38 300 54.40 0.00 168.90 1.05 0.073 0.004 221.33

38 400 57.02 0.00 133.37 0.70 0.038 0.003 185.94

38 500 57.50 0.00 110.94 1.02 0.084 0.006 162.72

38 575 64.10 0.00 126.97 1.34 0.106 0.008 192.53

38 800 62.18 0.00 98.14 1.28 0.095 0.007 161.70

38 1000 71.56 0.00 100.94 3.75 0.391 0.019 176.66

44 -38.954 59.620 20 31.40 210.76 362.41 1.16 0.027 0.033 605.79

44 100 7.11 4.14 48.94 0.97 0.063 0.007 61.23

44 150 5.29 3.26 51.29 0.82 0.140 0.005 60.80

44 200 2.92 2.34 44.99 0.88 0.062 0.006 51.20

44 300 5.52 0.00 40.50 0.97 0.057 0.006 46.50

44 470 3.79 0.00 20.20 1.83 0.114 0.014 25.13

44 600 1.88 0.00 8.22 1.08 0.054 0.006 10.72

44 700 4.27 0.00 14.92 0.81 0.045 0.005 20.06

44 1100 4.31 0.00 11.75 1.23 0.073 0.011 17.37

44 1400 4.67 0.00 10.36 1.06 0.078 0.011 16.18

60 -42.013 59.800 17 18.35 175.81 578.23 0.48 0.000 0.017 772.85

60 40 13.36 187.69 206.18 0.38 0.034 0.002 407.64

60 100 9.73 33.20 82.83 1.17 0.043 0.002 126.98

60 150 5.38 23.49 62.72 1.52 0.093 0.004 93.21

60 200 5.08 16.13 52.30 0.00 0.004 0.000 73.51

64 -46.083 59.070 55 5.53 19.11 89.60 0.05 0.00 0.001 114.29

64 80 5.65 22.64 89.79 0.29 0.00 0.001 118.37

64 320 4.40 0.58 26.62 4.13 0.270 0.015 36.01

64 400 4.42 0.18 19.24 3.19 0.226 0.014 27.26

64 500 5.53 0.00 14.73 1.65 0.116 0.008 21.91

64 700 4.66 0.00 9.34 1.36 0.098 0.010 15.02

64 800 5.37 0.00 9.56 1.50 0.110 0.010 15.89

64 900 4.80 0.00 8.78 1.36 0.080 0.008 15.02

64 1050 5.17 0.00 7.84 0.90 0.060 0.006 13.97

69 -48.093 55.840 22 45.92 202.53 303.22 1.38 0.025 0.007 553.08

69 40 6.75 17.38 139.14 2.20 0.051 0.009 165.53

69 80 3.04 10.72 69.36 2.92 0.111 0.012 86.16

69 100 8.01 12.23 70.04 2.79 0.126 0.009 93.21

69 150 6.55 7.64 65.51 2.91 0.145 0.009 82.76

69 200 4.35 4.78 46.01 2.71 0.140 0.010 58.00

69 501 5.69 0.00 19.21 1.70 0.073 0.008 26.67

69 801 6.42 0.00 15.25 1.72 0.074 0.008 23.47

69 1100 4.64 0.00 9.41 1.51 0.061 0.007 15.63

77 -51.095 52.990 400 5.49 0.00 26.23 2.97 0.098 0.006 34.80

77 700 3.59 0.00 13.58 2.99 0.104 0.008 20.27

77 1000 4.64 0.00 11.43 2.39 0.071 0.007 18.53
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