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fig. S1. Whole-rock MgO vs SiO, contents. The data have been recalculated on an anhydrous
basis. Data for abyssal peridotites and the South African (SA) cratonic peridotites are from the

PetDB database (http://www .earthchem.org/petdb) and those for forearc peridotites are from refs
(23, 24).
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fig. S2. Spinel Mg# versus Cr# values. Data for abyssal peridotites and the South African (SA)
cratonic peridotites are from the PetDB database (http://www .earthchem.org/petdb) and those for
forearc peridotites are from refs (23, 24).
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fig. S3. Mineral major elements. (A) Olivine Fo contents versus orthopyroxene Mg#. (B)
Spinel Cr# values versus orthopyroxene Al,O; contents. Data for abyssal peridotites and the
South African (SA) cratonic peridotites are from the PetDB database

(http://www .earthchem.org/petdb) and those for forearc peridotites are from refs (23, 24).
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fig. S4. Rare earth element (REE) patterns of clinopyroxenes. Clinopyroxene is normalized
to CI chondrites, using values from ref. (/8). Clinopyroxene of the depleted MORB mantle
(DMM) is from ref. (63). The field of abyssal peridotites is from ref. (/4).



— | @ Low-Fo Knorr peridotites
— | @ High-Fo Knorr peridotites “
~ | A Protea peridotites A

0 o

o \ Low-Fo

Knorr peridotites

do
[ J
A

01 High-Fo

N Knorr peridotites P /

Opx Yb contents (ppm)

0.01 1 IllIIlI | | lIIllII 1 L1 11111

1 10 100 1000 10000
Opx Ti contents (ppm)

fig. S5. Orthopyroxene Ti versus Yb contents.
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fig. S6. Highly siderophile element patterns. Samples (A) Dredge haul PROTS5 and (B) Dredge
haul KN162-9. Data for abyssal peridotites are from refs (8, /9). Chondritic values are from ref.

(56).
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fig. S7. Os/Ir versus Pd/Ir ratios. Data of abyssal peridotites (8, 18, 57), South African cratonic
peridotites (/9) and forearc peridotites are shown for comparison.
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fig. S8. Bulk Al,O; contents versus ¥’Qs/!30s ratios. Data sources by lithology include
abyssal peridotites (2-5, 8, 21, 57), forearc peridotites (24, 58), and South African mantle
xenoliths (19, 59-67). The SWIR peridotites with ¥7Os/!%0s ratios higher than those of the PUM
might be due to melt refertilization or interaction with seawater (27).
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fig. S9. Colored relief map of the Dredge 37 location. The beginning and end points are shown
as red stars, and the track itself as a dashed white line. Inset shows the bathymetric relief over
the length of the track with both vertical and horizontal scales in kilometer.
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fig. S10. Representative examples of Dredge 37 peridotites with different textures. (A) A
chrome spinel bearing dunite with a patch of harzburgite representing a diffuse contact between
these lithologies; (B) a pervasive altered harzburgite; (C) One relatively fresh peridotite contains
an irregular ~0.5 mm vein of fresh plagioclase; (D) a pyroxene-rich lherzolite; (E) a pyroxene-
poor harzburgite; (F) a harzburgite with a visible foliation defined by rounded and stretched
pyroxenes; (G) a harzburgite with 1-2 mm rounded relict pyroxenes and a clear foliation. Typical
grain size for the peridotites is close to 0.4 mm, but Knr162-9 37-6 is an atypical medium-
grained harzburgite. Textures vary from protogranular with deeply embayed and lobed pyroxene
grain boundaries (C), porphyroclastic with a visible foliation defined by rounded and stretched
pyroxenes (F), to protomylonitic with 1-2 mm rounded relict pyroxenes and a clear foliation (G).
Modal proportions range from about 12 to 30 vol.% pyroxene. While the pyroxene is relatively
evenly distributed in many of the samples, (e.g., B-D, F), in others the pyroxene is irregularly
distributed (A, E). The white bars are 1 cm scales.
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fig. S11. Representative samples from Dredge 37 showing variable degrees of alteration. A
late stage deformation is associated with serpentine shear zones.
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fig. S12. Additional model results. (A) Initial model set-up. The white lines denote temperature
contours. (B) Composition field for a relatively higher resolution of 901x451 nodes.
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fig. S13. Systematic models of different plume radius and excess temperature versus the
time of cratonic lithosphere flowing to the ridge. A radius of 100 km with an excess
temperature of 300 K for the plume is used for the reference model shown in Figure 4. Note that
the “>150 Myr” (million years) indicates that the cratonic material cannot reach the ridge when
the plume is too weak (100 km in radius and 200 K in excess temperature).
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Whole rock major elements of the SWIR peridotites
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Mineral major elements of the SWIR peridotites
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Trace elements of clinopyroxene and orthopyroxenes in the SWIR peridotites
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Physical properties of rocks used for the numerical modelling
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