Table S1: The Li- and O-isotope compositions of chondrule constituents

in the Sahara 97103 EH3 chondrite. Error is 1o-.
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chd phase compo Li spot o5 [Li] oaw O spot o1s o7 oA
I6p enstatite Engg sFsg9oWog 2 liso-en-16p@4779 0.60 0.56 479 040 oxy-opx-I6p@8714 5.49 02 343 04 056 02
Enogg 7Fs1 gWog 3 liso-en-16p@4780 0.28 0.49 6.26 0.24 oxy-opx-I6p@8715 5.48 02 322 03 037 0.2

Engg sFsp9oWop4  liso-en-I6p@4781 1.25 0.44 375 0.12  oxy-opx-I6p@8716 5.81 0.2 4.01 0.4 1.00 0.2

Engg gFsp7Wop4  liso-en-I6p@4782 0.05 045 6.07 0.21 oxy-opx-lIbp@8717 5.44 0.1 3.08 04 025 0.2

Engyg sFs1 gWoq 5 liso-en-16p@4783 -0.77 0.48 324 0.12 oxy-opx-lIop@8718 5.34 0.1 353 03 075 02

EnggoFsp7Wop4  liso-en-16p@4784 -047 0.52 1.81 0.23 oxy-opx-I6p@8713 5.78 02 321 04 020 0.3

Enogg 7Fsg7Wog 7 liso-en-16p@4785 0.35 0.68 2.17 0.10 - - - - - - -

glass AnjAbgy30rys  liso-gl-I6p@4900 1.10  3.00 0.57 0.03 oxy-gl-I6p@9160 7.92 0.1 554 0.3 142 0.2
Ang3Abgy 4O0ry3  liso-gl-I6p@4901 -3.30  3.20 1.88 0.21 oxy-gl-I6p@9159 8.81 0.1 595 0.3 1.37 0.2

AngAbg, 70173 - - - - - oxy-gl-Ibp@9161 8.00 0.1 5.15 03 099 0.2

Anj 9Abg,Org 4 - - - - - oxy-gl-Ip@9162 7.25 0.2 449 03 073 0.2

An; Abg 7017 - - - - - oxy-gl-I6p@9163 5.60 02 384 03 092 0.2

Anj3Abgy4Orgs - - - - - oxy-gl-Ibp@9164 7.65 0.2 4.60 03 062 0.2

cristobalite - - - - - - oxy-SiO2-16p@9234 883 0.1 494 04 035 02

- - - - - - oxy-SiO2-16p@9230 5.69 0.2 340 03 045 0.2

- - - - - - oxy-SiO2-16p@9231 8.24 02 4.64 03 037 02

- - - - - - oxy-SiO2-16p@9232  10.49 0.1 5.61 03 0.17 0.2

- - - - - - oxy-SiO2-16p@9233 7.47 0.2 3.39 03 -049 0.2

D6a-1 enstatite Engg ¢Fs32,Wog.2 liso-en-D6a@4717 -2.50 1.10 1.36 0.06 - - - - - - -
Enye 7Fs3Woq 3 liso-en-D6a@4718 -0.30 1.10 0.70 0.07 oxy-opx-D6a@8721 5.32 02 315 04 038 0.3

Engg sFs> 9Wog 3 liso-en-D6a@4719 -1.20 1.10 0.72 0.05 oxy-opx-D6a@8733 5.97 02 324 04 0.14 0.3

Engg7Fsy9Wop4  liso-en-D6a@4720 -3.79 0.87 1.73  0.11 oxy-opx-D6a@8722 5.64 0.2 2.08 0.5 -0.85 0.3

Engs9Fs,7Wop4  liso-en-D6a@4721 -5.07 0.88 0.94 0.06 oxy-opx-D6a@8734 6.01 02 327 03 0.15 0.2

Engyg gFsy 9Woq 3 liso-en-D6a@4722 -520 1.10 0.77 0.05 oxy-opx-D6a@8735 5.54 02 328 04 040 0.2

glass AnyAbgy30rs5 7 - - - - - oxy-gl-D6a@9165 7.32 02 4.03 04 022 02

Any 7AbgsoOrz3 - - - - - oxy-gl-D6a@9166 5.58 0.2 3.3l 04 040 0.3

Ang,Abg3sOrr3 - - - - - oxy-gl-D6a@9167 5.87 0.1 2.87 04 -0.18 0.2

AngAbgg 50r; 5 - - - - - oxy-gl-D6a@9168 7.38 0.1 523 0.3 1.39 0.2

Anj9Abg; 1Orsg - - - - - oxy-gl-D6a@9169 6.20 02 332 03 009 0.2

cristobalite - - - - - - oxy-Si02-D6a@9238 639 0.1 343 04 0.11 0.2

- - - - - - oxy-SiO2-D6a@9236 8.13 0.2 4.86 03 064 0.2

- - - - - - oxy-SiO2-D6a@9237 5.22 0.2 2.69 0.3 -0.03 0.3

- - - - - - oxy-SiO2-D6a@9239 6.70 0.2 3.31 04 -0.17 0.2

D6a-0 enstatite Engg 3Fs33Wog 5 liso-en-D6a@4723 1.20 1.00 0.83 0.11 oxy-opx-D6a@8736 5.64 0.1 322 04 029 03
En96'6FS3_1W00_3 liso-en-D6a@4724 -3.71 0.81 0.51 0.05 - - - - - - -



Table S1: Continued

chd phase compo Li spot 6'Li s [Li] ow O spot B0 o3 0 o7 A0 o,
Enogg »Fs; sWog 3 liso-en-D6a@4725 -1.01 0.68 3.66 0.27 oxy-opx-D6a@8738 6.10 02 327 05 009 04

Enogg »Fsg sWo liso-en-D6a@4726  -3.90 0.86 248 0.17 oxy-opx-D6a@8741 7.01 0.2 349 03 -0.16 03

EnggFs; 7Woq » liso-en-D6a@4727 -0.60 1.00 1.26 0.07 oxy-opx-D6a@8739 6.08 02 383 03 067 0.2

pyroxene (FeO-rich)  Engy gFsg7Woq s - - - - - oxy-opx-D6a@8743 5.76 02 351 04 052 03
Engg ¢Fs73Wo, - - - - - oxy-opx-D6a@8744 5.51 0.2 3.31 03 044 03

cristobalite - - - - - - oxy-SiO2-D6a@9235 10.80 0.1 5.16 03 -045 0.2
D3g enstatite Enog 7Fs1 1 Wog» liso-en-D3g@4761 -1.00 0.67 2.79 0.07 oxy-opx-D3g@8782 5.97 02 3.03 04 -0.07 03
EnggoFsosWop4  liso-en-D3g@4762 -3.77 0.72 1.96 0.18 oxy-opx-D3g@8778 5.86 0.2 3.56 03 051 03

EngggFsosWop4  liso-en-D3g@4763 -2.08 0.54 291 0.39 oxy-opx-D3g@8777 5.30 0.2 3.01 04 025 03

Engg7Fsp9Wop4  liso-en-D3g@4764  -2.25 0.55 2,52 0.20 oxy-opx-D3g@8776 6.35 02 226 04 -0.68 0.2

Engg 9gFsg7Wop4  liso-en-D3g@4765 -0.44 0.59 1.76  0.12  oxy-opx-D3g@8775 5.75 0.2 3.06 03 007 03

Engyg 7Fsg7Woq 5 liso-en-D3g@4766 -5.70 0.76 1.71 0.12 oxy-opx-D3g@8779 5.47 02 276 04 -0.09 0.3

Engg 4Fsg7Wope  liso-en-D3g@4767 324 0.64 19.00 5.82 oxy-opx-D3g@9341 7.42 0.1 230 03 -156 0.2

Engg 7Fsg sWog .4 liso-en-D3g@4768 -2.30 1.10 238 0.18 - - - - - - -

Enogg sFsg o Wog 3 - - - - - oxy-opx-D3g@8780 6.02 0.2 333 03 020 0.3

Engg 9Fsg7Wop4 - - - - - oxy-opx-D3g@8783 6.01 0.2 3.03 03 -0.10 0.2

EnggFs; Woyq - - - - - oxy-opx-D3g@9342 723 01 3.08 03 -0.68 03

Eng; 5Fs; 7Woq g - - - - - oxy-opx-D3g@8781 6.1 0.20 3.5 040 03 0.2

Engy7 3Fs1 9Woq g - - - - - oxy-opx-D3g@8784 5.98 0.2 3.39 03 028 0.3

olivine Fogg ¢Fag 4 liso-0l-D3g@4854  -7.90 2.00 0.53 0.08 oxy-ol-D3g@8795 6.97 0.2 3.51 04 -0.11 0.2
Fogg 5Fag 5 liso-ol-D3g@4855 -3.60 1.80 0.33 0.04 oxy-0l-D3g@8623 7.57 0.2 3.80 04 -0.14 0.3

Fogg 3Fag 3 liso-ol-D3g@4856 -3.20 130 040 0.05 oxy-ol-D3g@8797 7.08 0.2 3.61 03 -0.07 03

Fogy sFa 5 liso-ol-D3g@4857 -7.10 1.50 047 0.05 oxy-0l-D3g@8796 5.61 02 249 04 -043 0.3

Fogy 7Fag 3 - - - - - oxy-ol-D3g@8627 5.18 02 174 04 -095 03

Foog 4Fa; ¢ - - - - - oxy-ol-D3g@8798 6.18 0.2 329 0.5 007 03

Fogg 7Fag 3 - - - - - oxy-ol-D3g@9321 6.30 0.1 239 03 -0.88 0.2

Fogg 3Fay 7 - - - - - oxy-ol-D3g@9322 5.28 0.1 1.82 03 -093 0.2

glass Anzs9AbgssOrgs  liso-gl-D3g@4894 310 320 0.89 0.03 oxy-gl-D3g@9187 6.40 0.1 4.62 0.3 129 0.2
Angg2Abs3g0rpy  liso-gl-D3g@4895 2.00 1.20 7.07 044 - - - - - - -

Anpp4Ab7640r33  liso-gl-D3g@4896 1.90 3.30 221 027 oxy-gl-D3g@9186 6.23 0.1 4.11 04 088 0.2

AngAbgy 70r; 3 - - - - - oxy-gl-D3g@9188 7.57 0.1 473 04 079 0.2

Any ) Abg3 ,0rse - - - - - oxy-gl-D3g@9189 6.64 0.1 442 03 097 0.2

Anj1Abgs Or3g - - - - - oxy-gl-D3g@9190 7.83 0.1 5.31 0.4 1.24 0.2

AnjAbgy 30147 - - - - - oxy-gl-D3g@9191 7.64 0.1 5.18 04 1.20 0.2

J51 enstatite Engg gFsg s Wog .4 liso-en-J51@4797 -0.15 0.60 5.56 0.20 oxy-opx-J51@8698 5.89 02 4.38 0.4 1.32 03
Engg7Fsg7Woge  liso-en-J51@4798 2.15 0.39 7.50 0.22 oxy-opx-J51@8699 5.60 0.2 3.99 0.4 1.08 0.3



Table S1: Continued

chd phase compo Li spot 6'Li s [Li] ow O spot B0 o3 0 o7 A0 o,
Engg gFso ¢ Wog ¢ liso-en-J51@4799 3.19 0.51 273 0.16 - - - - - - -

Engg 9Fso ¢ Wog 5 liso-en-J51@4800 238 042 427 040 oxy-opx-J51@8696 5.41 0.1 435 0.4 1.53 0.2

Engg 9FsgsWoq 4 liso-en-J51@4801 3.30 0.54 2.64 0.15 oxy-opx-J5S1@8695 5.37 0.1 3.94 0.4 1.15 0.2

Enogg 3Fsg sWog o liso-en-J51@4802 225 0.57 324 021 oxy-opx-J51@8702 5.81 02 450 0.4 148 0.2

Engg oFso 6 Wog 5 liso-en-J51@4803 092 0.55 392 0.50 oxy-opx-J51@8693 5.83 02 4.14 0.4 1.11 0.3

Engg oFsg7Wog 5 liso-en-J51@4804 0.24 0.55 2.08 0.16 oxy-opx-J51@8692 5.72 0.1 5.10 0.4 212 0.2

Engg 9Fsg7Wog 4 liso-en-J51@4805 -2.08 0.59 2.04 0.19 oxy-opx-J51@8700 4.90 0.1 3.89 0.5 1.34 03

Engg 4Fsp9Wop7  liso-en-J51@4806 3.06 0.65 6.25 0.69 oxy-opx-J51@8701 5.76 0.1 4.18 0.4 1.18 0.2

Engg 7Fs1 Woq 3 - - - - - 0oxy-opx-J51@9337 7.01 02 3.86 0.4 022 0.3

Engg oFso 6 Wog 5 - - - - - oxy-opx-J51@9338 6.53 02 4.17 0.4 078 0.3

olivine Fogg 4Fag ¢ liso-01-J51@4869 -7.70  2.20 0.18 0.02 oxy-ol-J51@8599 6.90 02 446 0.4 087 02
Fogg 3Fag 7 liso-01-J51@4870 -1.00 1.30 0.53 0.05 oxy-o0l-J51@8597 7.04 02 4.70 0.3 1.04 0.2

Fooo3Fag g liso-ol-J51@4871  3.00 170 041 005 oxy-ol-J51@8598 712 02 465 04 094 03

Fogg 1Fag g liso-01-J51@4872 -8.20 1.60 029 0.02 - - - - - - -

Fogg 4Fag ¢ liso-01-J51@4873 -1.30  2.00 0.42 0.07 oxy-ol-J51@8600 7.18 0.1 4.27 0.4 054 02

Fogg 3Fag 7 - - - - - oxy-ol-J51@8601 8.13 02 559 03 1.36 0.2

FoggFa; - - - - - oxy-ol-J51@9314 1.52 0.1 -0.72 03 -151 02

Fogg 4Fag ¢ - - - - - oxy-ol-J51@9315 6.58 0.1 3.60 03 0.18 0.2

Fooo 1 Fag ; - - - oxy-ol-J51@9316 494 01 317 02 061 02

Fogg 3Fag 7 - - - - - oxy-ol-J51@8602 7.20 02 4.66 0.3 091 0.3

Fogg 3Fag 7 - - - - - oxy-ol-J51@8802 6.75 02 441 03 090 0.2

Fogg 3Fag 7 - - - - - oxy-ol-J51@8596 7.23 02 4.89 0.4 1.13 03

glass Anz; 7Abgs 4Org9  liso-gl-J51@4902 6.10 4.00 0.53 0.08 oxy-gl-J51@9147 5.66 0.1 3.88 03 094 02
Any; 3Abs750r1,  liso-gl-J51@4903 440 2.40 0.73 0.08 oxy-gl-J51@9146 5.42 0.1 3.50 0.3 0.68 0.2

Anz3sAbg;30r3,  liso-gl-J51@4904 -1.50 4.80 0.96 0.03 oxy-gl-J51@9145 4.97 0.1 3.99 0.3 140 0.3

An;g,Aby630rs55  liso-gl-J51@4905 430 3.00 1.00 0.18 oxy-gl-J51@9144 5.78 02 4.56 0.3 1.56 0.2

An; |Abg39Orsy - - - - - oxy-gl-J51@9148 7.84 0.1 49 03 079 02

C5b enstatite Engg §Fsy,Wog liso-en-C5b@4740 395 047 433 0.35 oxy-opx-C5b@8756 7.75 0.1 3.99 04 -0.04 03
Enogg ¢Fs1.1Woq 3 liso-en-C5b@4741 2.32 048 3.64 021 oxy-opx-C5b@8764 6.23 02 3.04 04 -020 0.2

Engg 7Fs9 9 Wog .4 liso-en-C5b@4742 4.88 0.39 249 0.10 oxy-opx-C5b@8757 7.19 02 395 0.3 021 03

Engg ¢Fs1 Wog 4 liso-en-C5b@4743 0.37 0.65 730 0.32  oxy-opx-C5b@8758 7.46 02 4.19 0.4 031 03

Engg 9FsoWog liso-en-C5b@4744 2.16 0.58 439 0.31 oxy-opx-C5b@8759 6.74 02 3.83 0.4 033 03

Enogg 1 Fs1 5sWog 4 liso-en-C5b@4745 096 0.60 4.66 0.43 oxy-opx-C5b@8760 6.51 02 3.5 04 -024 03

Enog 3Fs1 4Woq 3 liso-en-C5b@4746 1.47 0.65 457 048 oxy-opx-C5b@8761 5.98 02 2.83 03 -028 0.3

Engg gFs1 Wog 3 liso-en-C5b@4747 -0.47 045 421 0.51 oxy-opx-C5b@8762 5.48 02 263 04 -022 03

Engg gFsg s Wog.4 liso-en-C5b@4748 2.63 0.53 496 0.18 oxy-opx-C5b@8763 6.29 0.1 3.07 04 -020 0.3



Table S1: Continued

chd phase compo Li spot 6'Li s [Li] ow O spot B0 o3 0 o7 A0 o,
Engg 7Fsg s Wog 5 liso-en-C5b@4749 -1.25 0.74 259 026 - - - - - - -

Engg sFs; ¢Wog 5 - - - - - oxy-opx-C5b@9339 6.10 0.1 2.17 03 -1.00 0.2

EnoggFs; 1 Woos - - - - oxy-opx-C5b@9340 727 02 323 03 -0.55 02

olivine Fogg gFa; » liso-0l-C5b@4847 -2.50 1.70 043 0.05 oxy-ol-C5b@8615 7.62 0.2 340 04 -056 0.3
Fogg gsFa; 3 liso-0l-C5b@4847 -2.50 1.70 043 0.05 oxy-0l-C5b@8799 7.22 02 4.02 0.4 026 02

Fogg 1 Fag g liso-0l-C5b@4848 040 1.80 0.50 0.06 oxy-ol-C5b@8616 7.29 02 421 03 042 03

Fogg 1Fag 19 liso-0l-C5b@4848 040 1.80 0.50 0.06 oxy-ol-C5b@8800 7.54 03 446 0.4 054 03

FogoFa; liso-0l-C5b@4849 -1.00 1.70 0.47 0.08 oxy-ol-C5b@8614 7.21 0.2 346 04 -029 0.3

FogoFa; liso-0l-C5b@4850 -5.50 2.10 0.38 0.06 oxy-0l-C5b@8613 7.08 02 398 0.5 0.30 0.3

Fogg »Fag g liso-0l-C5b@4851 -1.50 2.50 0.49 0.08 oxy-0l-C5b@8617 7.17 0.1 3.23 05 -050 0.2

FogoFa; liso-0l-C5b@4852  -0.80 1.20 0.79 0.09 oxy-ol-C5b@8619 10.21 02 554 0.4 023 03

Fogg 3Fag 7 liso-0l-C5b@4853 -4.4 1.7 0.31 0.08 oxy-ol-C5b@8801 6.76 02 3.16 04 -036 0.3

Fogo sFa liso-0l-C5b@4853  -44 1.7 031 008 oxy-ol-C5b@8618 738 02 379 04 -005 02

Fogg 3Fag 7 - - - - - oxy-ol-C5b@8620 7.49 0.2 4.25 0.4 035 0.3

Fogg 1Fag g - - - - - oxy-ol-C5b@8621 7.64 02 4.16 0.4 0.19 0.3

Engg ¢Fso9Wog 5 - - - - - oxy-ol-C5b@8622 7.01 02 3.71 0.4 006 0.3

Fogg 1 Fag g - - - - - oxy-ol-C5b@9317 6.65 0.1 2.41 03 -1.04 02

Fogg 7Fag 3 - - - - - oxy-ol-C5b@9318 7.15 02 2.07 03 -165 03

Fooo 1 Fag ; - - - oxy-ol-C5b@9319 695 01 165 03 -196 02

Fogg 3Fag 7 - - - - - oxy-ol-C5b@9320 6.41 0.1 2.46 03 -0.87 0.2

glass AnzgAbsg | Ory 9 liso-gl-C5b@4897  12.50 2.00 277 027 oxy-gl-C5b@9172 5.84 02 3.17 03 0.13 02
Anj,Abg3sO0rs,  liso-gl-C5b@4898  21.00 4.20 0.57 0.09 oxy-gl-C5b@9171 6.41 02 3.56 03 022 02

Ang3Abgg Ory liso-gl-C5b@4899  21.20 3.60 1.81 0.11 oxy-gl-C5b@9170 7.87 02 4.78 03 068 0.2

AngoAbyoOrsg - - - - oxy-gl-C5b@9173 687 01 349 03 -009 02

AngAbgg 1 Or3 9 - - - - - oxy-gl-C5b@9174 6.40 0.1 2.84 03 -049 0.2

AnyAbgg 50r 5 - - - - - oxy-gl-C5b@9175 5.76 0.1 3.24 0.3 025 02

AnyAbgg,Or3 g - - - - - oxy-gl-C5b@9176 6.87 02 3.58 03 001 03

cristobalite - - - - - - oxy-SiO2-C5b@9255 7.94 02 3.9 03 -0.13 02
- - - - - - oxy-Si02-C5b@9254 8.86 02 449 04 -0.11 0.3

- - - - - - oxy-SiO2-C5b@9256 7.95 02 354 03 -058 0.2

K4-1 enstatite Engg 3Fs1 4Wog 4 liso-en-k4@4819 0.71 0.70 3.14 0.12 oxy-opx-K4@8677 5.82 02 334 0.4 031 03
Engg 4Fs; ,Wog 5 liso-en-k4 @4820 443 048 6.29 0.29 oxy-opx-K4@8678 5.52 02 334 0.4 047 02

Engg ,Fs gWoq g liso-en-k4 @4821 3.74 047 5.80 0.44 oxy-opx-K4@8689 5.89 0.2 397 04 090 0.3

Engg 1Fs1 5Wog 4 liso-en-K4@4822 090 0.90 1.52 0.09 oxy-opx-K4@8676 5.75 0.1 3.63 0.4 064 02

Engg 4Fs9Wog 7 liso-en-K4@4824 -2.90 1.00 0.54 0.07 oxy-opx-K4@8691 4.76 02 257 0.3 0.09 03

Eng; 7Fs, 3Wog 5 liso-en-K4@4827 720 1.10 2.78 0.21 oxy-opx-K4@8673 6.29 0.1 3.50 0.4 023 03



Table S1: Continued

chd phase compo Li spot 6'Li s [Li] ow O spot B0 o3 0 o7 A0 o,
Engg 4Fs1,Wop4  liso-en-K4@4828 370 0.54 2.78 0.21 oxy-opx-K4@8672 6.65 02 354 03 008 0.2

Engg 3Fs ,Woq 5 liso-en-K4 @4829 1.27 0.82 1.29 0.05 oxy-opx-K4@8670 5.67 02 293 04 -0.02 0.2

Engg3Fs1 ;Woge  liso-en-K4@4830 1.80 0.75 141 0.07 - - - - - - -

Engyg 3Fsg9Woq g liso-en-K4@4831 5.61 0.38 4.67 0.59 oxy-opx-K4@8669 6.43 0.2 446 0.5 1.12 0.3

Engg,FsgsWo19  liso-en-K4@4832 0.59 0.71 250 0.26 oxy-opx-K4@8668 6.32 0.2 3.01 04 -028 0.3

olivine Fogg 1Fag o liso-0l-K4@4875 250 190 0.64 0.07 oxy-0l-K4@8592 6.45 0.1 333 04 -0.02 0.2
Fogg 7Fa; 3 - - - - - oxy-ol-K4@8591 5.61 02 246 03 -046 0.2

FogggFaj 4 - - - - - oxy-ol-K4@8595 6.55 02 3.1 04 -029 03

Fogy 1Fagp o - - - - - oxy-ol-K4@8804 6.35 0.2 3.59 04 029 03

Fogy,Fag g - - - - - oxy-ol-K4@9313 5.94 0.1 261 03 -048 0.2

olivine (young) Foog 7Fa; 3 liso-0l-K4@4876 -5.70 1.10 1.05 0.12 oxy-ol-K4@8576 4.87 0.1 2.58 03 005 0.2
Foog 7Fa; 3 liso-0l-K4@4876 -5.70  1.10 1.05 0.12 oxy-ol-K4@8594 6.06 0.1 3.36 03 021 0.2

Foog 9Fa; | liso-0l-K4@4877 240 150 038 0.06 oxy-ol-K4@8577 7.05 02 325 04 -041 0.2

Fogg 9Fa; liso-0l-K4@4877 240 150 038 0.06 oxy-ol-K4@8803 6.43 02 299 04 -036 0.3

FooggFaj 4 liso-0l-K4 @4878 -0.10 1.60 0.25 0.03 oxy-ol-K4@8579 5.84 0.2 2.68 03 -036 0.2

FogggFa;» liso-0l-K4@4879 -0.10 120 0.74 0.03 oxy-ol-K4@8578 6.53 0.2 3.07 04 -032 0.3

Foog 3Fa; 7 liso-0l-K4@4880 11.10 1.80 0.39 0.06 oxy-ol-K4@8573 6.60 0.2 3.01 0.5 -042 0.3

Fogg oFa; o liso-0l-K4@4881 430 2.00 058 0.03 oxy-ol-K4@8574 6.76 0.2 346 0.5 -0.05 0.3

Fogg gFa; | liso-0l-K4@4881 430 2.00 058 0.03 oxy-ol-K4@8575 6.10 02 332 04 015 04

Foyg 7Fa; 3 - - - - - oxy-ol-K4@9311 5.33 0.1 212 03 -065 0.2

Fogy 3Fag 7 - - - - - oxy-ol-K4@9312 5.94 0.1 2.5 03 -059 0.2

glass Ang 1 Absg,0rg;  liso-gl-K4@4906 11.00 2.80 1.77 0.86 oxy-gl-K4@9135 4.35 0.1 272 03 046 0.2
Anyg cAbsp4O0rgg9  liso-gl-K4@4909 17.10 2.50 1.57 0.07 oxy-gl-K4@9132 6.22 0.1 3.56 03 033 03

AngsAbs, 5015 liso-gl-K4@4910 7.86 0.94 2532 457 oxy-gl-K4@9134 4.19 02 2.00 03 -0.17 0.2

Angp 1 Absg7Ory;  liso-gl-K4@4911 6.10 092 2532 471 oxy-gl-K4@9133 5.27 02 3.17 03 043 03

Ansy 7Abye50rg7 - - - - - oxy-gl-K4@9141 5.46 0.2 3.11 03 027 0.2

An50_8Ab46_80r2_5 - - - - - OXy—g]—K4@9]42 5.58 0.1 2.95 0.4 0.05 0.2

Anss3Abyz 6011 - - - - - oxy-gl-K4@9193 4.89 0.1 3.16 04 062 0.2

Ang9Abgg sOrse - - - - - oxy-gl-K4@9194 7.00 0.1 423 04 060 0.2

K4-0  enstatite Engg 7Fsg,Woq 1 liso-en-K4 @4823 -0.60 1.70 054 0.07 oxy-opx-K4@8690 5.42 0.2 3.19 04 037 03
Engg'gFSQ_OWOQ_l liso-en-K4@4825 5.70 1.20 046 0.06 - - - - - - -

Engg 7Fs1 , Woq 4 liso-en-K4 @4826 240 130 035 0.02 oxy-opx-K4@8675 5.86 02 342 05 037 03

Engg 3Fs;1 ,Wog 5 - - - - - oxy-opx-K4@9333 6.66 0.1 2.93 03 -053 0.2

Enogg ¢FsgsWog ¢ - - - - - oxy-opx-K4@9334 6.66 0.1 3.22 03 -024 02

Engg'zFSLoWOQ‘g - - - - - 0xy-0px-K4@9335 7.25 0.1 2.75 0.3 -1.02 0.2

En;goFsoWoyq - - - - - oxy-opx-K4@9336 6.38 0.1 253 03 -079 0.2



Table S1: Continued

chd phase compo Li spot 6'Li s [Li] ow O spot B0 o3 0 o7 A0 o,
olivine Fogg sFag 5 liso-0l-K4@4874 -5.00 1.70 028 0.03 - - - - - - -

glass Anyg 6Abyg oOray - - - - - oxy-gl-K4@9143 5.68 0.1 2.91 03 -004 02

Angyy 1 Absy 4Ory 5 - - - - oxy-gl-K4@9192 5.95 0.2 343 0.4 0.34 0.3

glass (K-rich) Ang Abgr60r33  liso-gl-K4@4907 -1.90 4.00 0.51 0.08 oxy-gl-K4@9136 9.03 02 582 0.3 1.12 0.2
AnyAbgg gOr33.2 liso-gl-K4@4908 14.80 4.30 0.69 0.05 oxy-gl-K4@9137 9.77 02 573 0.3 0.66 0.2

AnyAbsz7,0r4, 5 - - - - - oxy-gl-K4@9138 6.48 0.1 4.11 03 0.74 0.3

AngAbs, 301457 - - - - - oxy-gl-K4@9139 7.90 02 543 03 1.32 03

AnyAbgg 9Or3q - - - - - oxy-gl-K4@9140 8.25 0.1 5.42 0.3 1.13 0.2




Table S2: Trace-element compositions of chondrule constituents in the Sahara 97103 EH3 chondrite. The concentration is expressed in ug - g~!. Averages are
calculated from n spots. Standard deviations of [Z] in a phase are shown as 0.

chondrule  phase n [Li] OLi [Sr] o [Y] oy [Zr] o7r [Nb] oNxp [Ba]l  oBa [La] Ola [Ce] OCe [Pr] Opr [Nd] ONd [Sm] OSm
16p glass 5 1.1 0.5 8 6 8 5 19 14 0.3 0.4 5 3 0.3 0.3 0.9 0.9 0.2 0.2 1.1 0.8 0.13 0.07
enstatite 7 4 2 0.9 0.9 0.3 0.4 1 2 0.02 0.02 2 3 0.05 0.09 0.2 0.3 0.02 0.03 0.1 0.2 0.1 0.1
CaS 1 5 1 58.0 0.5 76 2 241 0.9 0.06 0.02 5.8 0.7 14.9 0.3 40 1 6.6 0.3 35 1 15.7 0.8
D6a-1 cristobalite 5 04 0.2 2 2 0.9 0.9 1 1 0.02 0.01 2 2 0.3 0.5 1 1 0.1 0.1 0.5 0.6 0.3 0.4
glass 2 3 3 31 37 13 7 26 14 2 2 11 10 0.5 0.5 2 1 0.3 0.2 2 1 0.7 0.9
enstatite 9 1.0 04 1 2 0.3 0.5 0.6 0.6 0.04 0.02 1 1 0.02 0.02 0.1 0.2 0.02 0.03 0.1 0.2 0.02 0.01
D6a-0 enstatite 3 2 1 2 3 0.2 0.1 0.9 0.7 0.019 0.003 1.4 0.7 0.011 0.006 0.03 0.02 0.006 0.004 0.02 0.01 0.02 0.03
MgS 1 023 006 633 009 138 0.04 9 1 0.066 0.009 0.4 0.1 0.005 0.002 0.007 0.005 0.002 0.001 0.08 0.02 0.04 0.02
D3g glass 5 2.1 0.7 37 56 13 17 12 10 0.3 0.5 9 10 0.5 0.7 3 4 1 1 5 7 0.5 0.8
olivine 4 04 0.1 0.9 0.2 0.2 0.1 0.3 0.4 0.029 0.009 1.2 04 0.025 0.005 0.08 0.02 0.015 0.004 0.11 0.04 0.04 0.01
enstatite 11 3 2 1.3 0.9 0.6 0.5 1.2 0.8 0.03 0.03 1.3 0.6 0.01 0.01 0.06 0.05 0.02 0.01 0.11 0.07 0.03 0.02
J51 glass 5 3 5 149 61 11 14 36 34 0.7 0.8 31 20 2 1 4 4 0.6 0.8 4 4 1 2
olivine 4 046 0.05 0.7 0.8 0.14 0.06 0.1 0.2 0.03 0.03 0.5 0.2 0.007 0.005 0.01 0.02 0.004 0.002 0.03 0.02 0.01 0.01
enstatite 11 4 2 1 1 0.3 0.1 2 2 0.02 0.01 2 1 0.02 0.03 0.04 0.04 0.009 0.009 0.05 0.04 0.01 0.01
C5b glass 5 1.5 0.3 5 5 8 5 27 15 0.7 0.6 3 1 0.9 0.7 3 3 0.5 04 3 2 0.2 0.2
olivine 8 0.5 0.1 0.4 0.6 0.08 0.05 0.06 0.03 0.02 0.01 1 1 0.01 0.01 0.02 0.02 0.004 0.002 0.03 0.02 0.011  0.009
enstatite 11 4 2 2 5 0.5 0.4 1 1 0.1 0.2 2 2 0.08 0.08 0.2 0.2 0.03 0.03 0.2 0.1 0.1 0.2
MgS 2 1.0 03 120 0.2 1.14 0.02 5 5 0.0314  0.0002 4.7 0.8 0.02 0.01 0.022 0.009 0.005 0.003 0.050 0.002 0.03 0.01
CaS 1 1.8 0.2 18 1 5.1 0.3 17 1 0.4 0.1 8.4 0.5 1.56 0.07 3.1 0.2 0.45 0.03 2.1 0.1 0.90 0.07
K4-1 glass 5 7 11 171 46 17 4 39 6 2 1 25 5 2 1 6 3 0.8 0.5 5 2 14 0.7
olivine 4 053 0.09 1.3 0.9 0.3 0.3 2 3 0.04 0.03 2 2 0.02 0.02 0.1 0.1 0.03 0.03 0.1 0.1 0.02 0.02
olivine (young) 6 0.7 0.2 1 3 010 0.07 006 0.02 0.03 0.01 2 4 0.008 0.008 0.02 0.02 0.02 0.03 0.03 0.02 0.01 0.01
enstatite 8 3 2 3 7 0.2 0.2 0.4 0.3 0.022 0.007 2 4 0.007 0.007 0.02 0.01 0.005 0.006 0.04 0.05 0.03 0.02
K4-0 glass 5 0.5 0.2 4 4 0.2 0.3 3 6 0.05 0.08 2 2 0.01 0.01 0.01 0.01 0.003 0.002 0.02 0.01 0.03 0.02
enstatite 4 0.8 0.7 0.8 0.6 0.07 0.03 1.8 0.5 0.012 0.007 14 0.9 0.004 0.002 0.007 0.004 0.004 0.002 0.02 0.01 0.010 0.008
MgS 6 0.6 0.3 8 2 1.0 0.7 4.5 0.8 0.036 0.009 1 1 0010 0.004 0.010 0.005 0.003 0.002 0.03 0.01 0.05 0.05
chondrule  phase n  [Eu] opu  [Th] o [Gd] ocd  [Dy] opy  [Ho] OHo [Er] og [Tm] orm  [Yb] oy, [Lu] OLu [Hf] our  [Pb]  opp
I6p glass 5 0.03 0.02 0.2 0.1 0.8 0.5 1.4 1.0 0.5 0.3 0.8 0.4 0.11 0.05 0.10 0.05 0.19 0.09 1.0 0.4 4 6
enstatite 7 0.006 0.003 0.01 0.02 0.1 0.1 0.07 0.09 0.009 0.007 0.04 0.05 0.006 0.007 0.03 0.03 0.02 0.01 0.1 0.1 0.6 0.5
CaS 1 2.8 0.2 4.0 0.1 21.5 0.5 22 1 3.8 0.2 7.2 0.5 1.03 0.04 14.3 0.4 1.1 0.1 3.7 0.3 91 7
Dé6a-1 cristobalite 5 0.02 0.02 0.05 0.06 0.2 0.2 0.2 0.3 0.02 0.01 0.1 0.1 0.01 0.01 0.1 0.2 0.011 0.009 0.10 0.08 0.9 0.7
glass 2 0.15 0.09 0.4 0.2 1 1 2 2 0.7 0.3 14 1.0 0.2 0.1 0.6 0.5 0.28 0.08 1.0 0.3 4 5
enstatite 9 0.006 0.003 0.02 0.03 0.05 0.09 0.1 0.1 0.03 0.05 0.05 0.07 0.01 0.01 0.02 0.01 0.02 0.02 0.09 0.08 0.4 0.2
D6a-0 enstatite 3 0.004 0.002 0.003 0.002 0.01 0.01 0.03 0.01 0.009 0.003 0.03 0.03 0.008 0.004 0.04 0.03 0.01 0.01 0.10 0.09 0.6 0.1
MgS 1 0.017 0.004 0.017 0.006 0.04 0.02 0.13 0.04 0.051 0.009 0.16 0.02 0.033 0.005 0.29 0.04 0.054 0.008 0.08 0.03 1.6 0.4
D3g glass 5 0.14 0.16 0.4 0.5 2 2 2 3 0.5 0.5 1 2 0.2 0.3 0.2 0.3 0.3 0.4 0.5 0.2 2 2
olivine 4 0.006 0.007 0.009 0.003 0.04 0.01 0.06 0.03 0.013 0.004 0.04 0.02 0.005 0.002 0.029 0.009 0.009 0.003 0.007 0.004 1.0 0.3
enstatite 11 0.006 0.002 0.02 0.02 0.08 0.07 0.1 0.1 0.03 0.02 0.09 0.08 0.01 0.01 0.05 0.04 0.02 0.01 0.08 0.05 0.7 0.3
J51 glass 5 0.6 0.5 0.3 04 1 2 2 2 04 0.4 1 1 0.2 0.2 1 1 0.3 0.2 1.0 0.6 1.3 0.5
olivine 4 0.007 0.003 0.002 0.001 0011 0.003 0.02 0.01 0.011 0.006 0.03 0.02 0.004 0.001 0.04 0.02 0.018 0.007 0.020 0.002 0.7 0.2
enstatite 11 0.008 0.004 0.006 0.004 0.02 0.02 0.04 0.04 0.02 0.01 0.04 0.03 0.008 0.004 0.04 0.01 0.015 0.004 0.11 0.16 0.4 0.2
C5b glass 5 0.08 0.09 0.3 0.1 1.4 0.8 2 1 0.4 0.2 1.1 0.5 0.13 0.06 0.3 0.5 0.2 0.2 1.05 0.57 3 3
olivine 8 0.003 0.002 0.002 0.002 0.006 0.004 0.01 0.01 0.003 0.002 0.011 0.008 0.003 0.002 0.02 0.01 0.006 0.004 0.01 0.01 2.0 0.5
enstatite 11 0.011 0.008 0.010 0.005 0.06 0.04 0.07 0.05 0.02 0.01 0.07 0.04 0.009 0.007 0.08 0.06 0.02 0.02 0.09 0.09 1.3 0.7
MgS 2 0.074 0.006 0.01 0.01 0.039 0.005 0.16 0.01 0.034 0.007 0.099 0.002 0.032 0.003 0.31 0.08 0.038 0.004 0.048 0.005 2.15 0.09
CaS 1 0.82 0.06 0.22 0.03 1.11 0.09 1.11 0.07 0.31 0.03 0.64 0.06 0.11 0.01 1.7 0.1 0.070 0.008 0.50 0.09 57 3
K4-1 glass 5 0.5 0.1 0.45 0.09 2.1 0.5 3.0 0.7 0.7 0.2 1.66 0.38 0.23 0.05 1.0 0.5 0.30 0.07 1.1 0.3 1.1 0.5
olivine 4 0.007 0.009 0.01 0.02 0.07 0.05 0.05 0.06 0.03 0.03 0.05 0.06 0.009 0.009 0.032 0.009 0.01 0.01 0.06 0.06 0.9 0.1
olivine (young) 6 0.006 0.004 0.003 0.003 0.006 0.004 0.02 0.01  0.007 0.006 0.02 0.01  0.005 0.003 0.03 0.03 0.01 0.01 0.02 0.02 1.1 0.4
enstatite 8 0.01 0.02 0.01 0.01 0.03 0.04 0.06 0.09 0.03 0.04 0.04 0.05 0.008 0.009 0.04 0.02 0.02 0.02 0.04 0.02 04 0.2
K4-0 glass 5 0.02 0.01 0.005 0.004 0.012 0.007 0.017 0.009 0.003 0.004 0.02 0.02 0.006 0.006 0.03 0.06 0.01 0.01 0.04 0.07 1.2 0.6
enstatite 4 0.008 0.004 0.002 0.001 0.006 0.004 0.015 0.007 0.007 0.001 0.016 0.009 0.003 0.001 0.02 0.02 0.01 0.01 0.11 0.07 0.6 0.3
MgS 6 0.03 0.01 0.01 0.01 0.04 0.06 0.1 0.1 0.04 0.04 0.1 0.1 0.03 0.02 0.3 0.1 0.03 0.03 0.04 0.03 2.0 0.6
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Figure S1: Chondrite-normalized trace-element patterns of individual chondrule constituents in
the Sahara 97103 EH3 chondrite: (a) 16p, (b) D6a-1, (c) D6a-0, (d) D3g, (e) J51, (f) reference, (g)
C5b, (h) K4-1, and (i) K4-0. In (f), sulfides by this study (TS) and those from EH3 by Crozaz and
Lundberg (1995) and Hammouda et al. (2022) are shown. In reference panel, range for individual
panel is shown by dot rectangle.
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Figure S2: The O-isotope compositions of individual chondrule constituents in the Sahara 97103
EH3 chondrite: (a) I6p, (b) D6a-1, (c) D6a-0, (d) D3g, (e) J51, (f) C5b, (g) K4-1, and (h) K4-0.



Figure S3: Spot location for O- and Li-isotope analyses on I6p: Spots for O and Li-isotope anal-
yses are shown by red and blue circles, respectively. Size of the circles corresponds to size of
crators by ion probe.
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Figure S4: Spot location for O- and Li-isotope analyses on D6a: Spots for O and Li-isotope
analyses are shown by red and blue circles, respectively. Size of the circles corresponds to size of
crators by ion probe.
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Figure S5: Spot location for O- and Li-isotope analyses on D3g: Spots for O and Li-isotope
analyses are shown by red and blue circles, respectively. Size of the circles corresponds to size of
crators by ion probe.
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Figure S6: Spot location for O- and Li-isotope analyses on J51: Spots for O and Li-isotope analyses

are shown by red and blue circles, respectively. Size of the circles corresponds to size of crators
by ion probe.
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Figure S7: Spot location for O- and Li-isotope analyses on C5b: Spots for O and Li-isotope
analyses are shown by red and blue circles, respectively. Size of the circles corresponds to size of
crators by ion probe.
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Figure S8: Spot location for O- and Li-isotope analyses on K4: Spots for O and Li-isotope analyses
are shown by red and blue circles, respectively. Size of the circles corresponds to size of crators
by ion probe.
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