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Figure S1. “Ar/*Ar data for 43 newly analyzed Apollo 14, 16, and 17 lunar impact glasses. Data were
acquired by the VG5400 mass spectrometer at the University of Arizona — Tucson. Data were reduced
using Isotopic Analysis with Correlated Errors (ISAC; Hudson, 1981) and Deino software (Weirich,
2011; Deino, 2001); the decay constant of Steiger and Jager (1977) and Renne et al. (2010) were used to
determine the age of each sample (Table 1).
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Table S1. Major-element compositions for Apollo 14, 16, and 17 lunar impact glasses.

11&:;(;191;;;1 S(j::;fe Ess:;':‘(‘:s)d Shape W% SiO, TiO, ALO, Cr0O, FeO MnO MgO CaO NaO KO  Total
A6 /6 150 dumbbell 4650 180 1784 015 1072 014 979 1148 021 015 9878
B1/8 174 shard 4538 115 1780 027 1501 025 690 1086 039 026 9826
B4/11 300 shard 4818 190 1548 019 1082 015 1037 1027 085 058 9877
C2/16 300 shard 4672 279 1438 022 1267 018 960 991 044 021 9711
cp1 250.5 oblong 4666 170 1775 015 1030 016 1181 1081 024 016 9973
D4/25 1995  dumbbell 4859 200 1719 018 1068 016 930 1073 036 029 9945
D5/26 300 shard 4789 228 1494 027 1246 018 997 1030 064 050  99.44
E1/29 2505 sphere 4835 175 1617 018 1020 015 1117 998 054 043  98.90
E5/33 174 sphere 4417 217 1744 025 1123 014 927 1211 035 030 9744
F2/37 1995 shard 5049 223 1685 008 1009 016 729 1045 084 058 9905
G1/43 250.5 shard 4638 280 1045 043 1978 026 881 987 046 028 9953
G5/47 150 sphere 4725 187 1597 019 1110 015 998 1014 117 088 980
12/65 1995 shard 4894 213 1408 023 1275 015 1074 930 081 058 9970
17/70 1995 sphere 4723 200 1605 022 1172 015 1055 1029 072 036 9929

Q/114 300 shard 4763 121 2194 014 685 010 899 1259 053 028  100.25
Q5/117 1995 sphere 4640 18 1725 020 1021 012 988 1074 047 030  97.39
R4/123 1995 sphere 4663 222 1753 018 1050 016 992 1090 018 014 9835
R6/125 1995 shard 4790 175 1700 020 98 013 983 1077 075 061 9880
Us/145 150 sphere 4806 186 1716 021 1041 017 877 1096 050 040 9849
V1/148 2505 sphere 4776 193 1727 015 1094 014 1020 1119 025 016  100.00
V3/150 150  dumbbell 4938 106 1219 030 1621 023 867 1149 034 015  100.01
W4/158 1995 shard 5202 154 1764 016 995 013 487 1112 062 072 9877
W6/160 1995 shard 4466 447 1188 028 1918 024 801 955 050 035  99.12
X1/162 2505  12sphere 5206 150 1858 014 897 012 485 1122 091 060 9895
X2/163 1995 shard 4652 182 1671 021 1026 014 973 1097 066 045 9748
X6/167 300 shard 4799 181 1729 018 1002 013 954 1053 062 047 9858
Y5/172 276 shard 4714 189 1582 018 1028 015 996 1047 084 060 9733
730177 276 shard 4283 375 843 036 2150 027 1239 860 050 014 9876
75/179 300 sphere 4576 138 2212 013 657 012 804 1353 231 035 10030
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Apollo 16

Glass

Estimated

64501,225 Sample Size (m) Shape wt% SiO, TiO, ALO; Cr,0; FeO MnO MgO CaO  NaO K,O Total
B4/191 2505 shard 4589  2.18 1795 024 949  0.12 1200 1160 033 0.11 99.91
D3/204 3495 shard 5184 206 1572 0.13 919 012 808 997 029 0.21 97.60
D6/207 300 shard  42.68 39849 1439 03642 1531 02033 957 1121 04774 01015 9829
F2/217 300 shard 4277 394 1541 036 1276 0.19 1015 1120 045 0.11 97.34
F3/218 199.5 shard 4885 1.8 1647  0.30 897 0.4 940 1036  0.61 0.49 97.47
H2/231 324 shard 4427 37300 1465 03196 1430 01888 985 1121 04696 01058  99.10
13/246 324 shard 4101 83250 1040 04228 17.69 02666 892 1076 03662 00740  98.24
L5/262 199.5 shard 4973 18228 1548 01702 1054 0.3 860 1004 0703 07935  98.00
B1/289 199.5 sphere 4359 558 1428 03998 1423 02027 1037 1145 03971 01143  100.62
N3/375 2505 shard 4899 327 1653 01998 1040 01271 9.63 997 03452 03264  99.78
‘:6%21113 2176 SG::;e };:Z‘:;:‘;d Shape  Wt% SiO, TiO, ALO; CrO; FeO MnO MgO CaO  Na,O K,O Total
C5/419 150 shard 4980  2.40 1684 0.18 1075 013 857 1107 034 0.16 100.25
L5/482 195 shard 4769 248 1437 025 1330 0.19 938 1040  0.13 0.08 98.26
P4/509 150 shard 4499 053 1247 001 1454 028 1124 1117 1.86 0.21 97.29
Q3/515 195 shard 4421 427 1378 0.42 1456 023 1034 1069  0.63 0.11 99.25
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Table S2. K;O (wt%), X(NBO), and age data for Apollo 14, 16, and 17 lunar impact glasses. "ND" means not determined. Assessment of argon release patterns are "good"

. 39 . we s " "
if >50% ~~ Ar was used in the age and most of the steps were concordant; "fair" if some of the steps were concordant; and "poor" if none of the steps were concordant.

Sample # K20 (wt%) X (NBO) Age(Ma) *2(Ma) ¢#Steps, % ¥ArUsedin Age Noteson Ages Assessmentof Age Size(m) Shape

37 0.58 0.24 4344 750 1,30 poor 199.5 shard
114 0.28 0.23 259 348 1,93 poor 300 shard
117 0.30 0.30 287 213 4,100 poor 199.5 sphere
Apollo 14
14259,624 162 0.60 0.19 2159 330 1,23 poor 250.5 Y4 sphere
172 0.60 0.31 ND ND N/A N/A poor 276
177 0.14 0.50 4172 791 2,51 plateau poor 276 shard
179 0.35 0.24 ND ND N/A N/A poor 300 shard
Apollo 16 217 0.11 0.33 1274 1224 2,69 weighted poor 300 sphere
64501,225 218 0.49 0.27 ND ND N/A N/A poor 199.5 shard
246 0.07 0.35 516 677 2,60 plateau poor 324 shard
419 0.16 0.27 1352 2619 1,82 poor 150 shard
Apollo 16 482 0.08 0.32 645 1575 1,45 poor 195 shard
66041,127 509 0.21 0.45 ND ND N/A N/A poor 150 shard
515 0.11 0.35 ND ND N/A N/A poor 195 shard
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