[image: image1.emf]Table EA1: Be isotopes (a) and calculation of the nodule growth rate (b).

(a)

Increment Sample Range (mm) Center of Interval (mm)

10

Be (10

9

 atoms/g nodule)

10

Be(10

-5

 ng/g nodule)

9

Be (ng/g nodule)

10

Be/

9

Be ratio (10

-7

 at./at.)

Inner 0-5 2.5 0.54 +/- 0.04 0.89 +/- 0.06 3600 +/- 419 0.25 +/- 0.03

Outer 15-20 17.5 3.41 +/- 0.14 5.67 +/- 0.23 3800 +/- 771 1.50 +/- 0.31

(b)

10

Be Half-Life Value (yr)

Reference

Age Difference - 

10

Be/

9

Be (Ma) Growth rate - 

10

Be/

9

Be (mm/Ma) Age Difference - 

10

Be (Ma)Growth rate - 

10

Be (mm/Ma)

-1.39E+06 Chmeleff et al., 2010; Korschinek et al., 2010 3.6 +/- 0.5 4.2 +/- 0.9 3.7 +/- 0.2 4.1 +/- 0.7

-1.50E+06 Bhat et al., 1973 3.9 +/- 0.5 3.9 +/- 0.8 4.0 +/- 0.2 3.8 +/- 0.7


[image: image2.emf]Table EA2: Electron microprobe analyses (in wt %) of 10 transects through the whole nodule section (from outer to inner nodule) and elemental ratios.

Position of 

datapoints in 

the nodule and 

transect #

Distance 

(mm) from 

outer 

nodule**

   SiO

2

†

   TiO

2  

   Al

2

O

3 

   MgO      CaO      MnO   

   FeO

††   

   CoO      NiO      ZnO      Na

2

O  Mn/FeNi/Fe Zn/Fe Ti/Fe Ni/Co

Transect 1 - 1* 0.5 5.27 2.46 2.77 2.00 3.66 32.60 20.09 1.05 0.44 0.16 1.72 1.62 0.02 0.0081 0.094 0.42

Transect 1 - 2 0.5 4.11 2.08 2.26 1.48 3.10 31.14 17.24 1.32 0.40 0.08 1.92 1.80 0.02 0.0049 0.093 0.30

Transect 1 - 3 0.5 6.50 3.03 3.55 1.72 3.07 27.80 24.01 0.91 0.29 0.16 0.70 1.15 0.01 0.0067 0.097 0.32

Transect 2 - 1 2 4.76 2.06 2.81 2.28 3.87 35.99 17.10 1.58 0.61 0.21 2.40 2.10 0.04 0.0126 0.093 0.39

Transect 2 - 2 2 4.31 2.28 2.77 2.31 3.64 37.43 19.06 1.05 0.68 0.12 2.22 1.96 0.04 0.0066 0.092 0.65

Transect 2 - 3 2 4.73 2.52 2.76 1.65 3.31 32.29 19.89 1.10 0.43 0.14 1.21 1.62 0.02 0.0075 0.098 0.39

Transect 3 - 1 4 4.53 2.62 2.97 2.15 3.63 38.11 17.10 1.74 0.64 0.04 2.40 2.22 0.04 0.0027 0.118 0.37

Transect 3 - 2 4 6.09 2.77 4.00 2.39 3.52 35.76 18.22 1.66 0.50 0.13 2.25 1.96 0.03 0.0075 0.117 0.30

Transect 3 - 3 4 4.88 2.25 2.88 2.32 3.69 36.82 18.11 1.54 0.65 0.11 3.09 2.03 0.04 0.0060 0.096 0.42

Transect 4 - 1 6 4.49 2.20 3.23 2.39 4.19 38.13 18.27 1.08 0.69 0.27 1.80 2.08 0.04 0.0151 0.093 0.64

Transect 4 - 2 6 5.59 1.98 4.03 2.67 3.96 37.18 16.18 1.54 0.71 0.28 1.93 2.29 0.04 0.0176 0.094 0.46

Transect 4 - 3 6 6.35 2.56 4.04 1.98 3.59 31.57 20.86 0.86 0.41 0.21 0.90 1.51 0.02 0.0102 0.095 0.48

Transect 5 - 1 7 4.27 1.86 2.82 2.60 4.13 40.57 15.81 0.92 1.11 0.27 2.95 2.56 0.07 0.0176 0.091 1.20

Transect 5 - 2 7 3.77 2.06 2.65 2.41 4.23 38.55 16.01 1.01 0.90 0.19 2.52 2.40 0.06 0.0121 0.099 0.89

Transect 5 - 3 7 4.07 1.97 2.77 2.27 3.70 39.92 16.11 1.11 0.91 0.13 1.48 2.47 0.06 0.0085 0.094 0.82

Transect 6- 1 10 5.85 1.64 3.81 2.32 4.02 36.30 16.90 1.15 0.71 0.32 1.76 2.14 0.04 0.0196 0.075 0.62

Transect 6- 2 10 4.58 1.82 3.98 2.13 4.00 36.82 19.65 1.04 0.62 0.18 1.58 1.87 0.03 0.0096 0.071 0.59

Transect 6- 3 10 5.71 2.14 4.43 2.15 3.64 32.97 22.33 1.15 0.44 0.12 1.56 1.47 0.02 0.0057 0.074 0.39

Transect 7 - 1 12 3.51 1.54 2.89 2.16 3.92 37.05 16.27 1.16 0.75 0.29 2.41 2.27 0.05 0.0185 0.073 0.65

Transect 7 - 2 12 3.42 1.83 2.94 2.49 4.00 37.79 16.36 1.37 0.79 0.17 2.41 2.30 0.05 0.0110 0.086 0.57

Transect 7 - 3 12 3.93 1.73 3.45 2.37 4.00 38.05 16.13 1.24 0.82 0.21 2.77 2.35 0.05 0.0137 0.083 0.66

Transect 8 - 1 13.5 4.85 1.78 3.57 2.47 3.94 39.62 15.69 1.39 0.86 0.27 2.62 2.52 0.06 0.0179 0.088 0.62

Transect 8 - 2 13.5 3.41 1.85 2.87 2.48 3.98 38.98 16.17 1.37 0.84 0.23 2.65 2.40 0.05 0.0148 0.088 0.62

Transect 8 - 3 13.5 4.19 1.62 3.75 2.24 3.57 38.02 17.63 1.27 0.75 0.07 2.87 2.15 0.04 0.0041 0.071 0.59

Transect 9 - 1 15 9.32 1.96 5.37 2.94 3.32 26.58 16.31 1.04 0.44 1.05 3.10 1.62 0.03 0.0668 0.093 0.42

Transect 9 - 2 15 4.46 1.88 4.19 2.32 4.03 35.78 19.48 1.46 0.65 0.13 1.75 1.83 0.03 0.0068 0.075 0.45

Transect 9 - 3 15 4.15 1.93 4.11 2.25 3.88 34.91 20.50 1.35 0.44 0.17 2.63 1.70 0.02 0.0087 0.073 0.33

Transect 10 - 3*** 17 5.44 1.55 5.06 1.99 3.13 32.18 24.39 0.83 0.48 0.19 1.48 1.31 0.02 0.0080 0.049 0.57

*** Concentrations of data points 1 and 2 from transect #10 were omited because the sum of the oxides is below 70% (see text for explanations).

†

 Concentrations are reported in wt% of the element (not in oxides).

††

 Note that Fe in the nodule is in the Fe

3+

 valence state.

* The "Outer nodule" corresponds to the part of the nodule facing seawater or sediment, in opposition to the "Inner nodule" which is the deepest part of the nodule. 

The limit between "Outer nodule" and "Inner nodule" was defined using Figure 3 (also see text). The nodule was divided into 10 regions from Outer Region (transect 1) 

to Inner Region (transect 10) of the nodule. Each transect consists of a serie of three analyses measured orthogonally to the direction of nodule growth (inner to 

outer), thus the three data points of each transect are roughly at the same distance from outer nodule (mm). See Figure 1 for positions in the sample.

** Depth (mm) in the nodule is calculated from Figure 1.


[image: image3.emf]Table EA3: Electron microprobe analyses (in wt %) of two micro-transects in the Outer and Inner nodule regions and elemental ratios.

Data point # 

in the nodule 

transect

   SiO

2

**   TiO

2  

   Al

2

O

3 

   MgO      CaO      MnO      FeO***      CoO      NiO      ZnO      Na

2

O   Mn/Fe Ni/Fe Zn/Fe Ti/Fe Ni/Co

Outer Region*

1 5.33 1.93 2.46 2.11 3.54 33.91 17.65 1.16 0.61 0.15 2.05 1.91 0.03 0.0085 0.084 0.52

2 4.74 2.05 2.67 2.08 3.71 32.65 16.16 1.04 0.50 0.20 2.03 2.01 0.03 0.0126 0.098 0.48

3 4.92 1.89 2.51 2.21 3.75 35.66 17.64 1.07 0.54 0.16 2.19 2.01 0.03 0.0091 0.083 0.50

4 7.96 1.99 2.53 2.01 3.51 32.96 16.64 0.95 0.62 0.24 2.18 1.97 0.04 0.0147 0.092 0.65

5 5.24 1.84 2.53 2.13 3.65 35.70 17.66 0.93 0.60 0.14 2.34 2.01 0.03 0.0083 0.080 0.65

6 5.73 1.85 2.65 2.17 3.67 34.59 16.71 0.86 0.65 0.23 2.11 2.06 0.04 0.0141 0.086 0.75

7 4.65 1.79 2.56 2.32 3.60 36.12 17.63 0.85 0.65 0.20 2.57 2.04 0.04 0.0119 0.078 0.76

8 7.71 1.81 3.20 2.22 3.45 33.09 16.88 0.97 0.57 0.36 1.93 1.95 0.03 0.0219 0.083 0.59

9 5.27 1.94 2.59 2.17 3.63 35.10 17.76 0.96 0.62 0.16 2.26 1.97 0.04 0.0094 0.084 0.65

10 7.66 1.85 3.65 2.01 3.37 32.06 16.51 0.82 0.56 0.26 1.92 1.94 0.03 0.0161 0.087 0.68

11 6.95 1.96 2.78 2.20 3.73 32.78 16.71 0.91 0.64 0.29 1.84 1.95 0.04 0.0182 0.090 0.70

12 8.98 2.04 3.22 1.95 3.37 30.41 17.05 0.98 0.46 0.33 1.78 1.78 0.03 0.0203 0.092 0.47

13 5.12 1.93 2.58 2.20 3.72 35.29 18.02 1.02 0.58 0.12 2.20 1.95 0.03 0.0071 0.083 0.56

14 5.73 1.77 2.28 1.92 3.62 31.88 17.21 0.92 0.53 0.31 1.82 1.85 0.03 0.0189 0.079 0.57

15 4.77 2.08 2.61 2.16 3.72 34.17 18.86 0.96 0.57 0.09 2.00 1.80 0.03 0.0051 0.085 0.59

Inner Region*

1 4.40 1.13 3.88 1.97 3.28 32.82 16.96 1.11 0.56 0.24 2.00 1.93 0.03 0.0148 0.051 0.51

2 5.57 1.07 4.41 1.81 3.08 28.55 15.43 0.86 0.51 0.36 1.49 1.84 0.03 0.0238 0.053 0.59

3 3.59 1.06 3.54 2.38 3.56 37.89 16.32 1.31 0.78 0.21 1.96 2.31 0.05 0.0133 0.050 0.59

4 5.37 1.20 4.93 1.85 3.07 28.22 18.02 0.79 0.42 0.19 1.22 1.56 0.02 0.0107 0.051 0.53

5 6.93 0.71 5.90 2.13 2.69 25.23 13.69 0.59 0.56 0.21 1.62 1.84 0.04 0.0162 0.040 0.95

6 5.68 1.26 4.67 1.83 3.17 31.62 19.63 0.82 0.44 0.10 1.23 1.60 0.02 0.0053 0.050 0.54

7 4.84 1.21 3.78 1.74 2.77 28.08 20.86 0.70 0.46 0.11 1.07 1.34 0.02 0.0054 0.045 0.65

8 - - - - - - - - - - - - - - - -

9 6.55 1.53 5.03 1.85 2.79 28.94 23.25 0.71 0.45 0.02 1.38 1.24 0.02 0.0010 0.051 0.63

10 5.89 1.23 5.27 2.16 2.61 28.15 19.07 0.76 0.50 0.14 1.47 1.47 0.03 0.0076 0.050 0.65

11 6.89 1.65 5.24 1.89 2.73 28.18 25.41 0.70 0.33 0.07 1.08 1.11 0.01 0.0028 0.050 0.46

12 6.89 1.72 5.17 1.82 2.62 26.59 26.44 0.62 0.33 0.21 1.02 1.00 0.01 0.0083 0.050 0.54

13 7.67 2.27 5.04 1.58 2.03 18.17 34.12 0.44 0.24 0.17 1.02 0.53 0.01 0.0052 0.051 0.54

14 6.85 1.41 5.24 1.62 2.43 22.59 22.82 0.52 0.25 0.28 0.67 0.99 0.01 0.0126 0.048 0.49

15 18.97 1.91 5.32 1.46 2.08 19.14 26.47 0.48 0.25 0.15 0.92 0.72 0.01 0.0058 0.056 0.52

*** Note that Fe in the nodule is in the Fe

3+

 valence state.

* The "Outer Region" corresponds to the transect measured in the region of the nodule facing seawater or sediment, in opposition to the 

"Inner Region" which is a transect made in the inside of the nodule (close to the nucleus of the nodule). See Figure 1 for positions of data 

points in the sample.

** Concentrations are reported in wt%.


