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Figure S1. Rhodes diagrams for cpx from Agulhas Plateau samples. The bulk rock and cpx compositional data are in Supplementary Dataset S2 and S3, respectively.
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Figure S2. Correlation between water content and the tetrahedra Al3+ for the cpx. Data are in Supplementary Datasets S3. 
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Figure S3. OH bands of cpx phenocrysts from U1579 and U1580 samples. The vertical dashed lines mark the typical groups of OH absorption bands1,2. The spectra have been normalized to the thickness of 1 cm.
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Figure S4. The correlations among Rb, Ba, U and Nb for U1579 samples. The composition of N-MORB (red star) and E-MORB (blue star), and Kerguelen plateau glasses (orange squares) are also shown for comparison. The data for U1580 samples is from Ichiyama et al. (2026)3, and others are from Gale et al., (2013)4 and Wallace (2002)5. The red dashed points to the trend caused by the assimilation of alteration or fluids.









Supplementary Tables

Table S1. The recovered water contents of the primitive magma and the mantle sources for Agulhas Plateau at sites U1580 and U1579. 

	Sample
	1580A 54R1W 60/66
	1580A 67R4W 0/6
	1580A 68R4W 18/23
	1579D 63R1W 65/71
	Average
	SD

	Highest Mg# of cpx
	84.3
	78.3
	83.7
	83.0
	
	

	Melt Fraction (Mf)1
	59.0
	44
	57
	55
	
	

	2 
	4.11
	4.50
	4.85
	6.40
	
	

	3
	2.42
	1.98
	2.76
	3.52
	
	

	Partial melting degree (F)
	0.1
	0.1
	0.1
	0.1
	
	

	Water partition coefficient (D)
	0.012
	0.012
	0.012
	0.012
	
	

	Water in source (wt.%)(C0)4
	0.269
	0.219
	0.306
	0.390
	0.30
	0.062

	Ce
	19.4
	15.0
	9.58
	9.93
	
	

	H2O/Ce
	1250
	1320
	2886
	3545
	2250
	993


Notes: 1. The melt fraction was the mass proportion of the melt when the cpx with highest Mg# was crystallized, calculated by the Petrolog36. 2. The water content of the parental magma for the cpx with highest Mg#. 3. The water content of the primitive magma in equilibrium with the mantle, ×Mf. 4. The water content of the mantle source, C0=×F+×D×(1-F). Water partition coefficient was from Hirschmann (2006)7. Ce content are from this study (Supplementary Datasets S2).

Table S2. The compositions of the primary magma used as the input for the fractionation modeling. 
	SiO2
	TiO2
	Al2O3
	Cr2O3
	Fe2O3
	FeO
	MnO
	MgO
	CaO
	Na2O
	K2O
	Mg#

	46.99
	0.91
	12.06
	0.00
	0.81
	9.31
	0.16
	17.80
	9.93
	1.90
	0.06
	77


 
Note: the data are the recovered composition for the Ontong Java plateau by Herzberg and Asimow (2015) (ref. 8), listed in their supplementary PRIMELT3 MEGA.xlsm.
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