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Supplementary figures S1 to S8

Figure S1. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.1－No.8
Figure S2. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.9－No.16
Figure S3. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.17－No.24
Figure S4. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.25－No.32
Figure S5. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.33－No.40
Figure S6. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.41－No.48
Figure S7. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.49－No.56
Figure S8. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.57－No.64
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Fig. S1. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.1－No.8
Pl, Plagioclase; Pyr, Pyroxene; Ol, Olivine; Ol-m, Olivine-melt; Spi, Spinel; Ilm, Ilmenite; G, Glass; Bas,
Basaltic clast; M1, M2, M3 were corresponding melt for S1, S2, S3 respectively.
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Fig. S2. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.9－No.16
Pl,Plagioclase; Pyr, Pyroxene; Ol, Olivine; Ol-m, Olivine-melt; Spi, Spinel; Ilm, Ilmenite; G, Glass; Bas,
Basaltic clast; M1, M2, M3 were corresponding melt for S1, S2, S3 respectively.
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Fig. S3. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.17－No.24
Pl, Plagioclase; Pyr, Pyroxene; Ol, Olivine; Ol-m, Olivine-melt; Spi, Spinel; Ilm, Ilmenite; G, Glass; M1, M2,
M3 were corresponding melt for S1, S2, S3 respectively.
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Fig. S4. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.25－No.32
Pl, Plagioclase; Pyr, Pyroxene; Ol-m, Olivine-melt; R-ma, Recrystallized mafic minerals; Spi, Spinel; Ilm,
Ilmenite; MAN, Magnesian anorthosite; Mask, Maskelynite; G, Glass; IM, Impact melt vein; M1, M2, M3
were corresponding melt for S1, S2, S3 respectively .
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Fig. S5. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.33－No.40
Pl, Plagioclase; Pyr, Pyroxene; Ol, Olivine; Ol-m, Olivine-melt; Si, silica-enriched glass; Spi, Spinel; Ilm,

Ilmenite; G, Glass; M1, M2, M3 were corresponding melt for S1, S2, S3 respectively.
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Fig. S6. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.41－No.48
Pl, Plagioclase; Pyr, Pyroxene; Ol-m, Olivine-melt; Spi, Spinel; G, Glass; MI, Melting inclusion of
plagioclase; Si, Silica phase; Bar, Barite; M1, M2, M3 were corresponding melt for S1, S2, S3 respectively.
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Fig. S7. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.49－No.56
Pl, Plagioclase; Pyr, Pyroxene; Ol-m, Olivine-melt; Spi, Spinel; IM, Impact melt; G, Glass; Si, Silica phase;
Bas, Basaltic clasts; Bar, Barite; M1, M2, M3 were corresponding melts for S1, S2, S3 respectively.
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Fig. S8. Mg-Spinel assemblages in Mg-spinel-bearing clasts No.57－No.64
Pl, Plagioclase; Pyr, Pyroxene; Ol-m, Olivine-melt; Spi, Spinel; G, Glass; Si, Silica phase; MI, Melting
inclusion of plagioclase; Bas, Basaltic clasts; M1, M2, M3 were corresponding melt for S1, S2, S3
respectively.

American Mineralogist: March 2024 Online Materials AM-24-38728 
Xie et al.: A possible origin of the lunar spinel-bearing lithologies 




