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Fig. S1. Variation of La, Sm, Nd, Hf, U, Th, Ba and Sr versus Zr for the 2.6-3.1°S basalts in this study. The linear correlations of La, Sm, Nd and Hf with Zr suggest a magmatic fractionation process. Potentially mobile incompatible elements, such as U, Th, Ba and Sr, define a broadly positive correlation with Zr for 2.6-3.1°S basalts, which demonstrates that these elements are not significantly affected during post-magmatic alteration. In contrast, some South EPR MORB show elevated Th, U, Ba and Sr, indicating variable degrees of post-magmatic alteration.
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Fig. S2. Bar diagrams displaying melt and cumulated solid fractions at each MgO contents (i.e., MgO = 3, 5, 7, 9, 11 wt%) during crystallization calculation with Petrolog 3 software. See Fig. 7 and section 5.1 for calculation details. Note that at pressure < 4 kbar, olivine always occurs as the first crystallization face, followed by plagioclase and then clinopyroxene.

Table S1. The major element analysis results for 3 standard sample using XRF.

Table S2. The trace element analysis results for 3 standard sample using ICP-MS

Table S3. Major and trace element compositions of 2.6-3.1°S MORBs from East Pacific Rise (EPR)

Table S4. Sr-Nd-Pb isotopic compositions of 2.6-3.1°S MORBs from EPR

Table S5. Major element compositions of basalt D37-A and calculated primary melt with PRIMELT 3.
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