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Supplementary Materials

Table S1. Calculated X-ray powder diffraction data for louisfuchsite (Zre1 > 1).

h k1 d[A] L
0 0 1 8074 14
0 1 0 8069 13
1 0 0 8046 10
0 -1 1 7430 3
10 1 697 1
1 -1 1 6392 5
2 -1 0 5090 1
1 2 1 508 1
111 4842 11
0 1 1 4807 20
2 2 0 465 1
2 1 1 4654 2
0 -2 1 4402 1
10 20 4209 1
2 2 1 4200 4
2 0 1 4197 7
0 0 2 4037 2
0 2 0 403 1
2 -1 1 4025 2
2 0 0 4023 2
1 2 2 3787 7
0 -2 2 3715 10
2 3 0 3443 36
2 1 2 3442 33
32 0 3433 6
1 1 1 3367 3
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Figure SF1. (a,c) Backscattered electron (BSE) and (b) secondary electron (SE) images of O-
isotope SIMS spots 1-3 in louisfuchsite (Ift) grain 1 in the CTA CAI#1 from NWA 4964 (CK3.8).

, - G'“'ﬂ
\ — s
Nisky | X1, 888, LN .
. - -

(a)

Y

-
-,

15kU ¥1.9688 188m

©



American Mineralogist: November 2024 Online Materials AM-24-119283
Ma et al.: Louisfuchsite, a refractory mineral from the solar nebula

Figure SF2. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 1-4 in louisfuchsite (1ft)
grain 2, spots 3—4 in secondary olivine (ol), spots 19-20 in secondary grossular (grl), and spots
6—11 in secondary Al-diopside (px) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF3. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 4—8 in hibonite (hib),
spots 1-3 in melilite (mel), and spots 1-5 in secondary Al-diopside (px) in the CTA CAI #1 from
NWA 4964 (CK3.8).
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Figure SF4. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 1-6, 10—18 in secondary
grossular (grl) and spots 28—31 in secondary Al-diopside (px) in the CTA CAI#1 from NWA 4964
(CK3.8).
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Figure SFS5. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 7-9 in secondary
grossular (grl) and spots 20—-27 in secondary Al-diopside (px) in the CTA CAI#1 from NWA 4964
(CK3.8).
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Figure SF6. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 12—19 in secondary Al-
diopside (px) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF7. (a,c) BSE and (¢) SE (b) images of O-isotope SIMS spot 1-1 in grossmanite inclusion
in a spinel (sp) grain enclosed by louisfuchsite (Ift) in the CTA CAI #1 from NWA 4964 (CK3.8).
WA 4964, CTA#I > .
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Figure SF8. (a,c) BSE and (b,d) SE images of O-isotope SIMS spot 1 in AlTi-diopside (fas)
inclusion in perovskite and spot 15 in secondary Al-diopside (px) in the CTA CAI #1 from NWA
4964 (CK3.8).
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Figure SF9. (a,c,e) BSE and (b,d,f) SE images of O-isotope SIMS spots 1-3 in hibonite (hib) and
spots 1-2 in secondary olivine (ol) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF10. (a,c,d) BSE and (b,e) SE images of O-isotope SIMS spots 1—4 in perovskite (pv) in
the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF11. (a,c,d) BSE and (b,e) SE images of O-isotope SIMS spots 1-7, 14—18 in grossmanite
(grs) , spots 1-3 and 6-8 in spinel (sp), and spots 1-8—1-10 in secondary Al-diopside (px) in the
CTA CAI#1 from NWA 4964 (CK3.8).
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Figure SF12. (a,c,d) BSE and (b,e) SE images of O-isotope SIMS spots 12 and 13 in louisfuchsite
(Ift) grain 1 and spots 4, 5, 9 in spinel (sp) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF13. (a) BSE and (b) SE images of O-isotope SIMS spots 1-1 and 1-2 in secondary olivine
(ol) and spots 1 in secondary plagioclase (an) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF14. BSE images of Al-Mg isotope SIMS spots 1-7 in grossmanite (grs) and spots 1—4
in spinel (sp) in the CTA CAI #1 from NWA 4964 (CK3.8).

OGU; CTAML (BT

17



American Mineralogist: November 2024 Online Materials AM-24-119283
Ma et al.: Louisfuchsite, a refractory mineral from the solar nebula

Figure SF15. BSE images of Al-Mg isotope SIMS spots 4-7 in spinel (sp) in the CTA CAI #1
from NWA 4964 (CK3.8).
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Figure SF16. BSE images of Al-Mg isotope SIMS spots 1-7 in hibonite (hib) and spots 1-2 in
melilite (mel) in the CTA CAI #1 from NWA 4964 (CK3.8).
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Figure SF16 (cont.).
NWA 49649€TA #1
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