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Figure S1

Fig. S1. Outcrop of a basanite lava flow on the northeastern coast of Possession Island
(Crozet Rise), from which the studied sample P-1-6 was collected (coordinates of the sampling
point: 46°23'29" S, 51°48'28" E) during the International Antarctic Circumpolar Expedition
(ACE) in 2017 on the R/V Akademik Treshnikov. Photo by D.Yu. Bolshiyanov.



Figure S2

Fig. S2. Micrographs of a thin section of the Possession Island basanite (sample P-1-6)
taken in transmitted light (a), and with crossed nicols (b). Phenocrysts of olivine and
clinopyroxene with spinel inclusions are distributed in the groundmass, composed of microlites

of clinopyroxene, plagioclase, olivine and titanomagnetite. Ol is olivine, CPx is clinopyroxene.



Figure S3

Phenocrysts and mineral inclusion associations in basanite P-1-6 from Possession Island.
The mineral compositions were determined by TESCAN at GEOKHI RAS (full tables with

mineral phase compositions are given in Electronic Supplementary-1). CPx — clinopyroxene, Ol

— olivine, Ti-Mt — titanomagnetite, Spinel — spinel.
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Fig. S3-b. Association-2
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Figure S4
Comparison of the compositions of olivine phenocrysts in the basanite of Possession

Island, obtained using two analytical methods: electron microprobe analysis (Geological Faculty
of Lomonosov Moscow State University) (EMPA, MSU) and scanning electron microscope
TESCAN (GEOKHI RAS) (TESCAN, GEOKHI RAS). Tables with olivine compositions from

this work are given in Electronic Supplementary-1, Table S2).
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Fig. S4-a. Comparison of the compositions of the same olivine phenocrysts of Possesion
basanite P-1-6 analyzed by two methods: EMPA, MSU and TESCAN, GEOKHI RAS.
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Fig. S4-b. Comparison of compositions of all olivine phenocrysts from Possession Island
analysed by two methods in this work with literature data. 1 — Electron Microprobe (EMPA,
MSU, our data); 2 — Scanning Electron Microscope (TESCAN, GEOKHI RAS, our data); 3 —
olivines from Possession Island (Breton et al., 2013); 4 — olivines from East Island (Crozet Rise)
(Meyzen et al., 2016).



Figure S5
Zoned clinopyroxene phenocrysts (two grains) in basanite (sample P-1-6) from Possession

Island, with more Fe-rich cores and more Mg-rich rims.

(@ — (b) — Micrographs of the phenocryst, in which Profile-1 was analyzed. The white
dashed lines indicate the location of craters after LA-ICP-MS analysis;

(c) — (d) — Micrographs of the phenocryst, in which Profile-2 was analyzed;

(e — m) Variations in the composition of zoned clinopyroxene phenocrysts along the “core

— rim” profiles. The data were obtained using Electron Microprobe Analysis (Geological

Department of Lomonosov Moscow State University (Electronic Supplementary-1, Table S4).
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Figure S6
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Fig. S6. Compositions of spinel group minerals in basanites from Possession Island
compared with data from other localities. Tables with olivine compositions from this work are
given in Electronic_Supplementary-1, Table S5).The mineral compositions are plotted on
classification diagrams for spinel group minerals:

(a) ternary diagram «Crr'—Fe**-APF*» (Y(Cr*") = Cr/(Cr+Fe**+Al); Y(Fe*) =
Fe**/(Cr+Fe3*+Al); Y(APFY) = Al/(Cr+Fe>*+Al);

(b) binary diagram Fe**/(Al + Fe**) vs. Fe?*/(Mg?*+Fe?").

The fields of mineral types in the diagrams are plotted according to Deer et al. (1992), the
“spinel gap” field - according to Barnes and Roeder (2001). The examples of the diagrams are
taken from Gargiulo et al. (2013). Literature data are given for: Possession Island - Breton et al.
(2013); East Island (Crozet) - Meyzen et al. (2016); Andrew-Bain (SWIR) — Suschevskaya et al.
(2024); Gaussberg volcano (Antarctica) — Migdisova et al. (2023); Mutnovsky volcano
(Kamchatka) — Shishkina et al. (2018).
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