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Text S1

In this manuscript, we assumed that the studied shock melt pocket would solidify similarly to a
shock melt vein. According to Langenhorst and Poirier (2000), the solidification time (z;) of a
shocked vein can be achieved by heat conduction with the surrounding material, and the
solidification time tg can be estimated as:
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Where w is the half width of the shocked feature, k is the thermal diffusivity of the solidified
shocked and surrounding materials, while A is a dimensionless coefficient that can be determined

using the relation:

INT 3 e~
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With L being the latent head of solidification, while Cp is the isobaric specific heat and erf is the
error function (Langenhorst and Poirier, 2000).

During the shock event, the shock feature is expected to reach a melting temperature (7,,,) with the
host rock during shock compression having a temperature of T,. Average diurnal surface
temperatures of the Moon peak at -20 °C (Fang and Fa, 2014), accordingly we assumed T, =
—20 °C. In addition, we assumed T;,, = 2200 °C following the experimental results on the liquidus
temperature of Mg>Si04 (Presnall and Walter, 1993) at 14 GPa. Our TEM observations show the
thickness of the pocket in which ferropericlase was observed is 10 pm, constraining w to 5 pum.
Assuming L =320 kJ/kg, Cp = 1.2 kJ/kg, and k = 10 m?/s (Langenhorst and Poirier, 2000), the A

coefficient can be calculated to be 0.97, hence constraining t, to about 6 ps.
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Figures

023

Figure S1. STEM-EDS analysis points in the outer region of the investigated shock-melt pocket.
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Figure S2. STEM-EDS analysis points in the inner region of the investigated shock-melt pocket..
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Figure S3. STEM-EDS analysis points in the inner (S3a and S3b) and outer (S3c, S3d and S3e) regions of the investigated shock-melt
pocket.
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Table S1. Results of the STEM-EDS analysis of the points shown in Figure S1.

N.| Target| MgO| SiO.] FeO| MgO| SiO:] FeO | MgPFU | SiPFU | FePFU
(Wt%) | (Wt%) | (Wt%) | (mol%) | (mol%) | (mol%)
001 Fp| 400| 165] 435 53.0 14.7 323 1.85] 051] 1.13
002 Fp| 400 140] 459 53.2 12.5 343 1.89] 045] 122
003 Fp| 403 246] 351 52.7 21.5 25.8 1.74] 071] 0.85
004 Fp| 327 201] 472 45.0 18.5 36.4 152 063] 1.3
005 Fp| 355 285] 36.0 47.4 25.5 27.0 151 081] 086
006 | Outer Ol | 35.6| 40.7] 23.7 46.7 35.9 17.4 138] 1.06] 0.51
007 | Sirich | 242 48.0] 277 33.7 447 21.6 093] 124] 0.60
008 | OuterOl| 342 40.0] 25.9 453 35.5 19.2 134] 1.05] 057
009 | OuterOl| 43.6| 373] 19.1 54.9 31.6 13.5 1.67] 096] 041
010 Fp| 29.1| 192] 517 41.0 18.1 40.9 139] 061] 139
011 Fp| 252 210] 5338 36.2 20.3 435 121] 067] 145
012 Fp| 213] 162] 625 31.7 16.1 52.2 1.09] 056] 1.80
013 Fp| 29.1| 21.0] 499 40.9 19.8 39.3 137] 066] 131
014 Fp| 285 228]| 487 40.0 21.5 38.4 132] 071] 127
015 Fp| 234 18.0] 3586 343 17.6 48.1 1.17] 060] 1.64
016 Fp| 262 207] 532 375 19.8 427 125] 066] 1.43
017 | OuterOl| 413 37.1] 217 52.7 31.8 15.5 1.60| 096] 047
018 | OuterOl| 44.1| 380] 17.9 55.4 32.0 12.6 1.68] 097] 038

Continuing next page
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019 | Outer Ol 25.1 359 39.1 353 33.9 30.8 1.06 1.01 0.92

020 | Outer Ol 20.7| 41.0| 382 29.8 39.5 30.8 0.86 1.14 0.89

021 Fp 309 | 285 | 40.6 42.4 26.3 31.3 1.35 0.83 0.99

022 | Outer Ol 32.1 38.0 | 299 43.2 343 22.5 1.29 1.02 0.67

023 | Outer Ol 21.1 349 | 44.0 30.5 33.9 35.7 0.91 1.01 1.07

024 | Outer Ol 30,0 36.6| 334 41.0 33.5 25.5 1.23 1.01 0.77

025 Fp 357 28.0| 363 47.7 25.1 27.2 1.53 0.80 0.87
026 Fp 302 | 282 | 41.6 41.7 26.1 32.2 1.32| 0.83 1.02
027 Fp 3.6 | 299 | 386 43.1 27.4 29.6 1.35 0.86 0.93
028 Fp 15.3 13.0 | 71.7 23.8 13.5 62.6 0.84 | 048 2.21
029 | Outer Ol 255 353 392 35.8 332 30.9 1.08 1.00 0.93
030 Fp 21.9 173 | 60.9 324 17.1 50.5 1.11 0.59 1.73
031 Fp 34.6 162 | 49.2 47.3 14.9 37.8 1.65 0.52 1.32
032 Fp 253 | 214 532 36.4 20.7 42.9 1.21 0.69 1.42

All Fe is assumed ferrous. wt% and mol% are normalized to 100%. Atoms per formula units (APFU)
are based on 4 oxygens per formula. Fp = ferropericlase, Ol = olivine.
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Table S2. Results of the STEM-EDS analysis of the points shown in Figure S2.

N.| Target| MgO| SiO.| FeO| MgO| SiO.| FeO | MgPFU | SiPFU | FePFU
(Wt%) | (Wt%) | (Wt%) | (mol%) | (mol%) | (mol%)

001 | InnerOl| 342| 379| 279 454| 338 208 136| 1.01| 0.62
002 | InnerOl| 38.8| 399| 213 50.1 34.5 15.4 149 1.03] 046
003 | InnerOl| 33.9| 389 27.1 45.1 347 202 134 1.03 0.6
004 | Inner Ol 38 395| 225 493 34.4 16.4 147 1.02] 049
005 | InnerOl| 37.9| 394| 227 492 343 16.5 147 1.02] 049
006 | InnerOl| 39.6| 39.1| 213 509 | 337 15.4 152 1.01| 046
007 | InnerOl| 349| 383| 268 46.1 34.0 19.9 138 1.01| 059
008 | InnerOl| 33.6| 393| 27.1 447 351 20.2 132 1.04 0.6
009 | InnerOl| 39.6| 39.4 21 509 |  34.0 15.1 152 101 045

All Fe is assumed ferrous. wt% and mol% are normalized to 100%. Atoms per formula units (APFU)
are based on 4 oxygens per formula. Ol = olivine.
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Table S3. Results of the STEM-EDS analysis of the points shown in Figure S3.

N. | Target| MgO| SiO.] FeO| MgO]| SiO; FeO | MgPFU | SiPFU | FePFU
(Wt%) | (Wt%) | (Wt%) | (mol%) | (mol%) | (mol%)

001 Inner

ol| 403| 372| 225 51.7 32.1 16.2 1.57| 097| 049
002 Inner

ol| 359| 37.1| 270 472 32.8 20.0 142 099| 0.60
003 | Host

ol| 336| 37.7| 287 44.8 33.7 21.5 134 101 064
004 Host

ol| 342| 367| 290 45.5 32.8 21.7 137 099| 065
005 Inner

Ol| 405| 388| 207 51.9 33.3 14.8 1.56| 1.00| 045
006 Inner

ol| 373| 383| 244 48.6 33.5 17.9 146 | 1.01| 054
007 Inner

Ol| 400| 383| 217 51.4 33.0 15.6 1.54| 099| 047
008 Fp | 283| 254| 462 39.7 23.9 36.3 128 077 117
009 Fp| 327| 306| 367 44.3 27.8 27.9 139 0.87| 087
010 Fp| 20| 237| 544 32.2 23.2 44.6 1.05| 0.75| 145
011 Inner

ol| 351| 351| 2938 46.6 31.2 222 142 095| 068
012 Host

ol| 358| 37.1| 270 472 32.8 20.0 142 099| 0.60
013 Inner

ol| 390| 392| 218 50.3 33.9 15.8 1.50 | 1.01| 047
014 Inner

ol| 436| 37.7| 187 55.0 31.8 13.2 1.67| 097| 040
015 Inner

ol| 435| 374 19.1 54.8 31.7 13.5 1.67| 096| 041
016 Fp | 260| 224| 516 37.2 21.4 41.4 122 071 1.36
017 Fp| 314] 272| 413 43.1 25.1 31.8 138 0.80| 1.02
018 Fp| 242| 252| 506 34.8 24.3 40.9 112 078 132
019 Inner

ol| 265| 355| 380 37.0 33.2 29.7 1.11| 1.00| 089
020 Inner

Ol| 256| 386| 358 35.7 36.2 28.1 1.05| 1.06| 083
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021 Inner

Ol| 264| 364| 372 36.8 34.1 29.1 1.10| 1.02| 0.87
022 Fp| 473 771 45.1 60.9 6.6 325 228 025 1.22
023 Outer

Ol| 348| 403| 250 45.9 35.6 18.5 135 1.05 0.55
024 Fp| 417] 186 397 54.5 16.3 29.2 1.87| 056 1.00
025 Fp | 450| 119]| 43.1 58.3 10.3 314 211 037 1.14

Continuing next page
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026 Fp| 460| 203| 338| 586| 173| 241 200 059] 0.82
027 Fpl 420| 289| 29.1| 541| 249| 210 1.73| 0.80| 0.67
028 Fp| 436| 201| 363| 563| 174 263 1.92| 059 0.90
029 Fp| 41| 179| 400| 550| 157| 293 1.90| 0.54| 1.01
030 Fp| 408| 206| 386| 535| 181| 284 1.81] 061| 096
031 Fp| 356| 253| 39| 478| 227| 295 1.56| 074 0.96
032 Fpl 317 157] s526| 442 147| 411 154 051| 143
033 Fpl| 418| 133| 449| 551 11.7| 332 197 042] 1.19
034 Fp| 330| 194| 475| 454| 179| 367 1.54| 061 1.24
035 Fpl 293| 232| 475| 410| 217 373 135 071] 1.3
036 Fp| 33.1] 203| 46.6| 454| 187 359 153 063 1.21
037 Fp| 405| 243| 351| 53.0| 213| 257 1.75| 070 0.85
038 Fpl 314| 172| 514| 438| 160| 402 151 055| 1.39
039 Fpl 340| 234| 426| 462| 213| 325 152 0.70| 1.07
040 Fp| 321| 185| 49.4| 445| 172| 384 152 059| 131
041 Fpl 221| 133| 646| 328| 133| 539 1.16 | 047| 1.90
042 Fp| 386| 206/| 408| 513| 183 304| 173 0.62| 1.03
043 Fpl 327| 23.1| 442| 448| 212| 340| 148| 070| 1.12
044 Fpl 434| 139| 427| s566| 121 313] 202 043] 1.12
045 Fp| 243| 157| 60.1| 355 153 | 492 123 053] 1.71
046 Fpl| 251 213| 536| 362| 205| 433 120 0.68| 1.44
047 Fpl 259| 228| 514| 370| 218| 412 121 072| 135
048 Fpl 204| 205| 501| 412| 193] 394 138 0.65| 1.32
049 Fp| 449 173| 378| 578| 149| 273| 201| 052] 095
050 Fp| 351| 249| 400| 473| 225| 302 1,55 0.73| 0.99

All Fe is assumed ferrous. wt% and mol% are normalized to 100%. Atoms per formula units (APFU)
are based on 4 oxigens per formula. Fp = ferropericlase, Ol = olivine.
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