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Table S1. Vertical distribution of major elements (Wt %) and εNd in the nodule profile.
	ID
	Fe2O3
	Error
	MnO
	Error
	P2O5
	Error
	εNd
	Error

	L1
	27.4
	0.20
	17.7
	0.16
	0.61
	0.02
	-4.55
	0.06

	L2
	26.5
	0.19
	17.8
	0.16
	0.63
	0.02
	-4.66
	0.08

	L3
	25.3
	0.19
	18.2
	0.17
	0.60
	0.02
	-5.23
	0.06

	L4
	25.2
	0.17
	18.2
	0.17
	0.62
	0.02
	-4.98
	0.07

	L5
	23.4
	0.18
	19.2
	0.18
	0.56
	0.01
	-5.18
	0.09

	L6
	19.3
	0.18
	18.1
	0.17
	0.47
	0.01
	-5.37
	0.08

	L7
	20.4
	0.18
	17.6
	0.16
	0.50
	0.01
	-5.42
	0.07

	L8
	21.0
	0.17
	17.8
	0.16
	0.53
	0.01
	-5.33
	0.07

	L9
	21.5
	0.17
	17.3
	0.16
	0.50
	0.01
	-5.87
	0.07

	L10
	19.9
	0.17
	17.4
	0.16
	0.51
	0.02
	-5.92
	0.08

	L11
	19.4
	0.16
	20.8
	0.19
	0.53
	0.02
	-5.88
	0.09

	L12
	18.3
	0.16
	19.4
	0.18
	0.61
	0.02
	-5.92
	0.09

	L13
	18.4
	0.16
	18.5
	0.17
	0.76
	0.03
	-5.90
	0.08

	L14
	18.5
	0.14
	18.7
	0.17
	0.85
	0.03
	-5.95
	0.09

	L15
	16.0
	0.14
	21.1
	0.20
	0.63
	0.01
	-5.82
	0.07

	L16
	14.0
	0.12
	20.0
	0.19
	0.50
	0.01
	-5.89
	0.08

	L17
	13.3
	0.12
	22.5
	0.20
	0.50
	0.01
	-6.12
	0.06


Element detection limit is 0.1%.







Table S2. Trace element compositions and δCe of different slices from the studied nodule (from ICP-MS results).
	
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu
	Co
	Cu
	Ni
	δCe

	L1
	4.0
	11.4
	4.0
	4.4
	5.2
	7.0
	5.7
	6.8
	6.0
	6.2
	5.5
	5.9
	5.3
	5.8
	2995
	1969
	2856
	2.85

	L2
	5.1
	13.0
	4.9
	5.5
	6.5
	8.6
	7.5
	8.7
	7.8
	8.4
	7.6
	8.2
	7.3
	8.0
	2698
	937
	935
	2.62

	L3
	4.6
	12.3
	4.5
	5.1
	6.0
	8.2
	6.9
	8.2
	7.4
	8.0
	7.1
	7.9
	6.9
	8.0
	3001
	1013
	1144
	2.71

	L4
	4.7
	12.3
	4.5
	5.2
	6.2
	8.3
	7.0
	8.3
	7.6
	8.1
	7.3
	8.4
	7.3
	8.2
	2745
	1030
	1220
	2.66

	L5
	4.8
	13.1
	4.6
	5.1
	6.2
	8.3
	6.8
	8.4
	7.6
	8.0
	7.2
	8.1
	7.1
	8.0
	3633
	1031
	1361
	2.77

	L6
	3.9
	11.6
	3.7
	4.0
	4.8
	6.6
	5.6
	6.6
	6.3
	6.6
	6.2
	6.7
	6.3
	6.7
	3269
	918
	1593
	3.06

	L7
	4.1
	13.1
	3.9
	4.5
	5.3
	7.1
	6.2
	7.1
	6.5
	7.3
	6.5
	7.3
	6.6
	7.2
	3005
	907
	1411
	3.31

	L8
	4.2
	13.1
	4.0
	4.6
	5.5
	7.3
	6.5
	7.3
	6.9
	7.6
	6.9
	7.6
	7.1
	7.7
	2597
	954
	1473
	3.18

	L9
	4.2
	13.0
	3.9
	4.5
	5.2
	6.8
	6.1
	6.8
	6.3
	7.1
	6.2
	7.0
	6.5
	7.0
	2489
	932
	1343
	3.24

	L10
	3.8
	11.7
	3.5
	4.0
	4.7
	6.2
	5.5
	6.2
	5.8
	6.4
	5.9
	6.6
	6.1
	6.5
	2694
	982
	1591
	3.22

	L11
	3.8
	12.5
	3.5
	3.8
	4.5
	6.0
	5.3
	6.1
	5.7
	6.4
	5.9
	6.6
	6.1
	6.5
	3547
	1100
	2100
	3.45

	L12
	3.4
	10.9
	3.3
	3.7
	4.3
	5.8
	5.2
	5.8
	5.5
	6.2
	5.7
	6.3
	5.9
	6.2
	3240
	1112
	2305
	3.25

	L13
	3.8
	10.4
	3.7
	4.2
	5.1
	6.9
	6.0
	6.7
	6.2
	7.1
	6.3
	7.2
	6.5
	7.1
	2797
	1170
	2313
	2.81

	L14
	3.9
	9.5
	3.9
	4.7
	5.6
	7.5
	6.8
	7.2
	6.8
	7.8
	6.9
	7.8
	6.9
	7.5
	2238
	1178
	2477
	2.45

	L15
	2.8
	10.0
	2.9
	3.2
	3.9
	5.4
	4.6
	5.4
	4.9
	5.5
	5.1
	5.7
	5.2
	5.8
	1917
	1399
	3652
	3.49

	L16
	2.3
	9.7
	2.3
	2.6
	3.1
	4.3
	3.6
	4.2
	3.8
	4.3
	4.0
	4.4
	4.1
	4.6
	1309
	1377
	4086
	4.23

	L17
	2.4
	12.3
	2.4
	2.7
	3.3
	4.5
	3.9
	4.4
	3.9
	4.4
	4.1
	4.5
	4.2
	4.7
	1255
	1400
	4588
	5.17


Element detection limit is 0.01 ppm.






Table S3. Age data for the studied nodule.
	No
	Depth
(mm)
	Con
	GR (mm/Ma)
Co-chron
	Age (Ma)
Co-chron
	Age (Ma)
Be isotope
	Age (Ma)
corrected
	GR (mm/Ma)
corrected

	1
	1.5
	0.46
	2.53
	0.59
	
	0.60
	2.50

	2
	1.5
	0.42
	2.93
	1.11
	
	1.11
	2.97

	3
	1.5
	0.47
	2.38
	1.73
	
	1.71
	2.49

	4
	1.5
	0.43
	2.76
	2.28
	2.23±0.15
	2.23
	2.89

	5
	1.5
	0.58
	1.68
	3.17
	
	2.91
	2.19

	6
	1.5
	0.59
	1.62
	4.09
	
	3.61
	2.16

	7
	1.5
	0.54
	1.91
	4.88
	
	4.21
	2.48

	8
	1.5
	0.46
	2.53
	5.47
	
	4.68
	3.17

	9
	1.5
	0.44
	2.71
	6.03
	5.42±0.23
	5.13
	3.40

	10
	1.5
	0.49
	2.23
	6.70
	
	5.64
	2.94

	11
	1.5
	0.60
	1.61
	7.63
	
	6.43
	1.88

	12
	1.5
	0.58
	1.68
	8.52
	
	7.12
	2.19

	13
	1.5
	0.51
	2.07
	9.25
	
	7.35
	6.36

	14
	1.5
	0.41
	3.04
	9.74
	
	7.65
	5.00

	15
	1.5
	0.35
	3.96
	10.12
	7.96±0.57
	8.02
	4.06

	16
	1.5
	0.26
	6.50
	10.35
	
	8.30
	5.47

	17
	1.5
	0.23
	7.65
	10.55
	
	8.45
	9.94


Co-chron = Co-chronology; GR = growth rate.







Table S4. Pb isotope composition of the studied manganese nodule
	Slices
	206Pb/204Pb
	2σ
	207Pb/204Pb
	2σ
	208Pb/204Pb
	2σ

	L1
	18.7095
	0.0004
	15.6227
	0.0004
	38.7027
	0.0009

	L2
	18.7082
	0.0004
	15.6222
	0.0004
	38.7016
	0.0010

	L3
	18.7043
	0.0003
	15.6240
	0.0003
	38.7044
	0.0007

	L4
	18.7048
	0.0003
	15.6252
	0.0003
	38.7133
	0.0008

	L5
	18.7083
	0.0003
	15.6263
	0.0003
	38.7214
	0.0007

	L6
	18.7046
	0.0003
	15.6275
	0.0003
	38.7241
	0.0008

	L7
	18.6845
	0.0003
	15.6273
	0.0002
	38.7130
	0.0006

	L8
	18.6988
	0.0003
	15.6270
	0.0003
	38.7252
	0.0007

	L9
	18.7015
	0.0004
	15.6260
	0.0003
	38.7303
	0.0008

	L10
	18.7026
	0.0003
	15.6216
	0.0003
	38.7074
	0.0007

	L11
	18.7136
	0.0004
	15.6197
	0.0003
	38.6948
	0.0008

	L12
	18.7120
	0.0004
	15.6181
	0.0003
	38.6834
	0.0009

	L13
	18.6939
	0.0003
	15.6170
	0.0003
	38.6633
	0.0007

	L14
	18.6778
	0.0003
	15.6156
	0.0003
	38.6533
	0.0007

	L15
	18.6232
	0.0004
	15.6124
	0.0004
	38.6348
	0.0008

	L16
	18.5940
	0.0003
	15.6133
	0.0003
	38.6375
	0.0006

	L17
	18.5912
	0.0003
	15.6144
	0.0003
	38.6424
	0.0007
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