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Table S1. Alphanumeric list of lunar meteorites from Africa and some of their properties (2019 December 31) 

Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

C Anoual 5.92 5 773 & pairs 21. 42 4.8 0 1  
3 

98 

P: FrBr; LiCl: Bas & OlGab; We  

C: low Na & Eu (Fig. S53) 

} Aridal 017 590. 1 10608? (found nearby) 5.1 8 2.2 5 3 6 
3 

3 

P: PoBr, fg; LiCl: none; Fo73-90; FeNi 

C: high Cr/Sc (Fig. S4), apparent troctolitic precursor 

2 
Dar al Gani 

262 
513. 1 DaG 996, 1042, & 1048 4.4 8 1.0 7 3 3 

2 

19 

P: RgBr, fg; LiCl: An, IMBr, GlSph, FeNi; ShM, We [B01,C01,K01] 

C: typFLM (Figs. S17ïS21); high U/Th, high La/Sm (Figs. S22, S59, & S60), 

moderately high Br (Fig. S61) 

4 
Dar al Gani 

400 
1425. 1 DaG 1058 3.1 6 0.7 5 3 7 

17 

23 

P: RgBr; LiCl: An, IMBr, GrBr, Nor, Sph; ShM, We [C01,J02,K01,W01]  

C: feldspathic extreme of typFLM (Figs. S17ïS21 & S68), mod high Na/Eu (Fig. S6), 

high U/Th and P/Th (Fig. S59 and S58) 

2 
Dar al Gani 

996 
12.31 1 262 & pairs 4.3 8 1.2 6 4  

9 

19 

P: RgBr, fg; LiCl: IMBr; ShM, Sn; Ves, We  

C: typFLM; like Dag 262 (Fig. S22), moderately high Br (Fig. S61); high P/Th (Fig. 

S58) 

2 
Dar al Gani 

1042 
801. 1 262 & pairs 4.3 8 1.1 7 4  

8 

19 

P: RgBr; LiCl: An, IMBr, GrBr; Sph, ShM, We  

C: typFLM; like Dag 262 (Fig. S22) 

2 
Dar al Gani 

1048 
0.801 1 262 & pairs n.a. n.a. n.a. n.a. n.a.  

0 

19 

P: IMBr; LiCl: Gab, Ba, Sph, Ves, Me 

C: no INAA data 

4 
Dar al Gani 

1058 
1815. 1 400 3.0 5 0.6 5 6  

6 

23 

P: RgBr, fg; LiCl: An; We 

C: typFLM; like DaG 400 but higher La/Sm (S22), much higher U/Th (Fig. S59), 

moderately high Br (Fig. S61) 

n.a. Errachidia 156. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: RgBr, fg; LiCl: An, Me; GlSph 

C: no INAA data 

® Galb Inal 4050. 2 7834 & pairs 9.9 21 3.5 7 3  
8 

133 

P: RgBr; LiCl: An, Tro, Nor, Me; ShM, GlSph 

C: like NWA 10149 (Fig. S49) 

8 
Kalahari 

008 
598. 1 Kalahari 009 4.7 11 0.7 4 1 6 

9 

17 

P: RgBr; LiCl: IMBr, GrBr [S02]  

C: high Na (Fig. S5), v high Na/Eu (Fig. S6), high Eu/Sm (Figs. S43 & S64), high 

Lu/Sm (Fig. S7), high SiO2 (Fig. S31); high K/Th and P/Th (Fig. S58) 

9 
Kalahari 

009 
13,500. 1 Kalahari 008 16.4 53 0.6 1 1 7 

8 

17 

P: monomict FrBr; LiCl: Bas; Mask; [S02]; nonmare Bas? [W02]  

C: low Ca/Al (Fig. 18), low Ti/Sc (Fig. S32), v low ITEs (Fig. 6); v high Lu/Sm (S7), 

high Na (Fig. S5) & v high Na/Eu (Figs. S6 & S64), high SiO2 (Fig. S31); high K/Th 

and P/Th (Fig. S58) 

± Laôgad 337.74 3 NWA 8455 & pairs 7.1 12 8.7 8 6  
5 

76 

P: PoBr; LiCl: none; We  

C: Most similar to 8455 clan but most mafic (Sc: 1.15³) and richest in ITEs (1.15³) 

(Figs. S35 & S69), moderately high Br (Fig. S61) 

Ñ Laôgad 003 27,249. many 10509 & pairs 5.7 12 1.0 5 9  
19 

41 

P: PoBr, fg; LiCl: rare Bas, Gl; We  

C: like NWA 10509 but 7 different pieces vary considerably (Fig. S73); allegedly 

found near NWA 10509, all have high Ba  

n.a. 
Lahmada 

020 
12,168. sev 046? 047? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: none; ves 

C: no INAA data 

n.a. 
Lahmada 

046 
71.24 1 020? 047? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: none; Ves, FeNi 

C: no INAA data 

mailto:Fig.@CrSc
mailto:Fig.@CrSc
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

n.a. 
Lahmada 

047 
182. many 020? 046 feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: none; Ves, FeNi 

C: no INAA data 

1 NEA 001  262. 1 unique  5.3 11 0.8 4 3 7 
26 

26 

P: RgBr; LiCl: An, IMBr, Bas, Gab; Gl, Sph; We (photo: Fig. S1a) [S01] 

C: heterogeneous (Figs. 7 & S70), high Lu/Sm (Fig. S7), INAA data for 6-mg sample 

of calcite-gypsum is richer in U (0.65 µg/g) than whole rock (0.17 µg/g; photo: Fig. 

S57) 

3 

NEA 003 124. 2 unique 

basalt 20.6 47 1.6 0 4 7 
7 

12 

P: large MBas clast [H01,H02]; Mask  

C: 1.7% TiO2 (Fig. S51), low ITEs (Figs. 6 & S52), v high Lu/Sm (Fig. S7) 

3 breccia 24.9 53 3.7 1 2 9 
5 

12 

P: PoBr with large MBas clast [H01,H02]; LiCl: Bas  

C: 1.8% TiO2; more mafic than the basalt, and not otherwise compositionally similar 

(Figs. S51 & S40), high Lu/Sm (Fig. S7), low Na (Fig. S5) 

A NWA 032 300. 1 479; LaPaz Icefield basalts 22.1 56 6.6 0 2 3 
12 

18 

P: MBas, olivine phyric [F02] 

C: 3.0% TiO2, similar to some A12 & A15 low-Ti basalts (Fig. S51) and NWA 4734 

(Fig. S52) 

A NWA 479 156. 1 032 22.4 57 6.6 0 3  
6 

18 

P: MBas, olivine phyric  

C: indistinguishable from NWA 032 (Fig. S52) 

B NWA 482 1015. 1 unique 3.8 7 0.8 6 0 4 
13 

13 

P: IMBr; LiCl: An, Tro; ShM, FeNi [D01,K01,W01]  

C: typFLM (Figs. S17-S21); low La/Sm (Fig. S7), high Na/Eu (Fig. S6) 

C NWA 773 633. 3 

Anoual, 2700, 2727, 2977, 

3160, 3170, 3333, 6950, 

7007, 8127, 10656, 10985, 

11616, 11703, & 11767  

19.0 30 5.3 0 1 8 
10 

98 

P: FrBr; LiCl (many large): Bas & Gab; Ves, We [F01,J01,V01,Z02] 

C: low Na & Eu (Figs. S51, S52, & S53) [V01] 

C 773 pair (?) ? 773 & pairs 18.6 24 3.7 0 0  
2 

98 

P: OlGab 

C: like NWA 773, 2977, 3333, 6950, & 8127 OlGab (Fig. S53)  

D NWA 2200 552. 1 unique 3.9 7 1.1 6 1 3 
10 

10 

P: PoBr, fg; LiCl: An, Bas  

C: typFLM (Figs. S17-S21) 

n.a. NWA 2402 500. 1 7611 pair? 12. n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, LiCl: Bas  

C: No INAA data; 18% Al2O3 [P. Warren, MetBull] 

n.a. NWA 2420 395 1 ? ~4 n.a. 0.9 n.a. n.a. n.a. n.a. 
P: PoBr, fg; LiCl: IM spheroids 

C: No INAA data; 31% Al2O3 [P. Warren, MetBull] 

n.a. NWA 2425 810. 1 8046 & pairs? ~6 n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, fg: LiCl: none; Sph 

C: No INAA data; 27.1% Al2O3 [P. Warren, MetBull]  

C NWA 2700 31.7 1 773 & pairs 19.4 37 5.3 0 1  
1 

98 

P: RgBr; LiCl: Bas & OlGab; Mask, Sph, We 

C: Fig. S53 

C NWA 2727 191.2 4 773 & pairs 19.7 35 5.2 0 1  
15 

98 

P: PoBr; LiCl: Bas & OlGab; Mask, ShM, We [V01] 

C: Fig. S53 

C NWA 2977 233. 1 773 & pairs 18.6 26 3.1 0 0  
6 

98 

P: OlGab; Mask, ShM 

C: Fig. S53 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

E NWA 2995 538. 1 
2996, 3190, 4503, 5151, 

5152, 6252, 6554, & 6555 
9.8 19 4.7 6 1 7 

8 

71 

P: PoBr; LiCl: An, Nor, Tro, Bas, Gab, Gl, GrBr, KP; ShM, FeNi [M01]  

C: Heterogeneous; subchondritic Ir/Ni (Fig. S36b); overlaps with 7834 clan but has less 

terrestrial Ba and slightly (1.1×) greater Na & Eu, on average (Figs. S46 & S47); mod. 

high K/Th and P/Th (Fig. S58) [K03] 

E 2995 pair (691.) ? 2995 & pairs 11.7 22 4.6 5 2  
6 

71 

P: none  

C: like NWA 2995 (Fig. S47) 

E 2995 pair (168.) ? 2995 & pairs 10.8 22 4.0 6 1  
6 

71 

P: none  

C: like NWA 2995 (Fig. S47)  

E NWA 2996 968. 1 2995 & pairs 9.7 18 4.6 6 2  
8 

71 

P: RgBr; LiCl: An, Nor, Tro, Gab, Gl; Ves (photo: Fig. S1i) [M01] 

C: like NWA 2995 (Fig. S47); mod. high K/Th and P/Th (Fig. S58) 

F NWA 2998 163. 1 7262?  2.7 5 0.4 4 0 6 
8 

15 

P: FrBr, fg; LiCl: An, Nor, Tro; ShM, Mask (photo: Fig. S1a) 

C: feldspathic extreme of typFLM (Figs. S17-S21 & S68); high Eu/Sm (Fig. S43) 

G NWA 3136 95.1 1 unique 15.4 47 3.9 6 5 4 
8 

8 

P: RgBr, fg; LiCl: Bas, An, GlBr, Ves  

C: one of the most basaltic of breccias: 15% FeO, 1.2% TiO2 (Figs. 6, 10, & S41), 

moderately high As (Fig. S61) 

C NWA 3160  34. 3 773 & pairs 20.9 40 6.9 0 0  
16 

98 

P: FrBr; LiCl: Bas [V01] 

C: Fig. S53 

H NWA 3163 1634. 1 4483, 4881, 6275 5.8 13 0.5 3 0 6 
10 

32 

P: GrBr, poikiloblastic recrystallized breccia; LiCl: none; Mask 

C: ferroan, low Sm/Sc (Fig. 6), high Eu/Sm (Fig. S43), low La/Sm & high Lu/Sm (Fig. 

S7), low SE (0.2 ng/g Ir, Fig. 12), low TiO2, (0.2%), high Sm/Th (Figs. S15 & S45) 

C NWA 3170 60. 1 773 & pairs 20.7 40 11.2 0 0  
3 

98 

P: PoBr; LiCl: Bas; ShM  

C: Fig. S53 [V01] 

E NWA 3190 40.7 1 2995 & pairs 9.2 18 3.8 6 2  
8 

71 

P: PoBr; LiCl: An, Nor, Gab, Bas  

C: like NWA 2995 (Fig. S47) 

C NWA 3333 33. 1 773 & pairs 20.9 33 4.5 0 0  
15 

98 

P: FrBr; LiCl: Bas & OlGab; ShM  

C: Fig. S53 

I NWA 4472 64.3 1 4485 9.2 21 19.5 5 3 5 
9 

23 

P: RgBr; LiCl: IMBr, Bas, SpTro, KpBas, Granite, Alkali An, GrBr; Sph, Gl, FeNi 

[J03]  

C: KREEP-bearing (Fig. 6), MBas-bearing with high Ti/Sc (Fig. S32), low Sm/Th (Fig. 

S15), 2 REE-rich subsamples (Fig. S33), high Br (Fig. S61) 

H NWA 4483 208. 12 3163 & pairs 5.0 11 0.5 3 1  
10 

32 

P: GrBr, fg; LiCl: none; Mask, FeNi  

C: like NWA 3163 (Fig. S45) 

I NWA 4485 188. 1 4472 9.5 21 13.8 8 2  
14 

23 

P: RgBr; LiCl: Bas; Sph 

C: like NWA 4472, light clast contains FeNi grain (Fig. S33) 

E NWA 4503 70. 1 2995 & pairs 9.4 18 5.2 6 1  
6 

71 

P: PoBr; LiCl: An, KP; ShM, Ves  

C: like NWA 2995 (Fig. S47), high Sb  

J NWA 4734 1372. 2 10597; 032 & 479; LAP 21.8 60 7.4 0 0 5 
12 

14 

P: MBas, olivine phyric; Mask [C04,E01,W03,Z01] 

C: 2.8% TiO2 (Fig. S51), similar to some A12 & A15 low-Ti basalts and NWA 032 

(Fig. S52) 

N NWA 4819 234. 1 unique 7.0 13 3.4 7 2 4 
9 

9 

P: RgBr, fg; LiCl: An, ShM, Sph 

C: high Cr/Sc (Figs. S4, S71), moderately high Br (Fig. S61) 

H NWA 4881 606. 1 3163 & pairs 6.0 15 0.5 4 2  
9 

32 

P: GrBr, poikiloblastic recrystallized breccia; LiCl: none; Mask, FeNi  

C: most mafic of the 3163 clan (Fig. S45) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

L NWA 4884 42. 1 

7611 & pairs; DEW 12007, 

EET 87/96, QUE 94281, 

Y-79/98 

13.7 30 3.1 5 0 4 
9 

9 

P: GlBr: LiCl: Bas, An, Tro; Ves; Bas Br with some An 

C: compare with 2995 & 7834 clans (Fig. S51), less Ba than 7611 clan but probably 

launch paired (Figs. S42 & S41); 0.6% TiO2 

M NWA 4898 137. 1 unique 17.2 65 4.6 0 0 2 
6 

6 

P: MBas; Mask 

C: 2.5% TiO2, high-alumina (12.4% Al2O3); ñdepletedò light REE (Figs. S14d & S7; 

lowest Fe/Sc of meteorites studied here (Fig. S44); v high Sm/Th (Fig 13) 

K NWA 4932 93.3 1 unique; not SaU 300 [K03] 8.6 20 1.2 8 5 3 
8 

8 

P: PoBr, fg; LiCl: Gab, Tro; FeNi (photo: Fig. S1b) 

C: low Sm/Sc, low Na, low Sm/Th, high SEs (Fig. S71); like 8673 clan but lower 

La/Sm, much higher Lu/Sm (Fig. S7), moderately high Br (Fig. S61) 

O NWA 4936 179. 2 
5406, 6221, 6355, 6470, 

6570, 7190, 7986, & 8181 
5.9 9 6.1 8 0 6 

10 

54 

P: GlBr, fg; LiCl: sparse, Bas, Tro; FeNi 

C: like A16 regolith but higher Na & Eu (Figs. S35 & S69); 0.7% TiO2 (Fig. S32); high 

SEs (Fig. 12) 

P NWA 5000 11,528. 1 8641 & pairs? 5.8 10 1.5 8 3 8 
20 

20 

P: FrBr; LiCl: Gab, IMBr, GlBr; FeNi (photos: Figs. S33 & S28) 

C: low Ir/Ni (Fig. S54); may be related to NWA 8641 (Figs. S26 & S29)  

E NWA 5151 289. 1 2995 & pairs 8.5 17 4.8 6 2  
6 

71 

P: FrBr; LiCl: An, Tro, Bas, Gb, IMBr; ShM, FeNi 

C: feldspathic extreme of NWA 2995 clan (Fig. S47); high La/Sm (Fig. S7) and 

Ce/Ce* (Fig. S60)  

E NWA 5152 38. 1 2995 & pairs 9.0 17 3.9 7 2  
6 

71 

P: PoBr; LiCl: An, GrBr, Bas; Ves 

C: feldspathic extreme of NWA 2995 clan 2995 (Fig. S47) 

Q NWA 5153 50.4 1 unique (2995 & pairs?) 12.7 26 4.6 5 0 6 
6 

6 

P: FrBr; LiCl: An, Bas, Gab 

C: like NWA 2995 clan but higher Sc (Fig. S46) 

R NWA 5207 101. 1 unique (2995 & pairs?) 7.6 16 3.9 7 1 6 
8 

8 

P: FrBr; LiCl: An, Bas, Gab, IMBr, Gl 

C: like NWA 2995 clan but lower Sc & low Cr/Sc (Fig. S46) 

O NWA 5406 281. 6 4936 & pairs 5.8 9 6.3 8 0  
6 

54 

P: GlBr, fg; LiCl: sparse, Bas, Tro; FeNi 

C: like NWA 4936 (Figs. S35 & S69) 

S NWA 5744 170. 1 

8599, 8687, 10140, 10178, 

10318, 10401, 11252, &  

12997 

6.0 9 0.4 4 2 6 
8 

47 

P: GrBr, AnTro (Fig. 8); LiCl: none; Fo79 olivine. 

C: high Mgô (80; Fig. 5), high Cr/Sc (Fig. S3), low IEs (Fig. 6), high Lu/Sm (Fig. S7), 

low TiO2/Sc (Fig. S36) 

S 5744 pair (745.) ? 5744 & pairs 6.3 10 0.5 4 3  
2 

47 

P: none  

C: like 5744 (Fig. S30) 

S 5744 pair (1052.) ? 5744 & pairs 5.9 9 0.4 3 4  
5 

47 

P: none  

C: like 5744 (Fig. S30), slight positive Ce anomaly (Fig. S63)   

S 5744 pair (?) ? 5744 & pairs 5.7 8 0.4 4 2  
4 

47 

P: none  

C: like 5744 (Fig. S30) 

O NWA 6221 109.4 1 4936 & pairs 6.6 10 5.7 8 2  
6 

54 

P: GlBr, fg; LiCl: sparse lithic 

C: like NWA 4936 (Figs. S35 & S69) 

E NWA 6252 113. 1 2995 & pairs 12.9 27 3.9 8 2  
3 

71 

P: PoBr; LiCl: An, Nor, Gab, Bas, Tro, GrBr, KP  

C: mafic extreme of NWA 2995 clan (Fig. S47); high La/Sm and Ce/Ce* (Fig. S63) 

H NWA 6275 1.3 5 3163 & pairs 3.4 7 0.4 1 0  
3 

32 

P: GrBr; LiCl: none; Mask, FeNi; (photo: Fig. S1j) 

C: most feldspathic stone of the NWA 3163 clan (Fig. S45); small sample, likely rich 

in a feldspathic clast  

O NWA 6355 760. 1 4936 & pairs 5.8 10 6.1 8 0  
6 

54 

P: GlBr, fg; LiCl: sparse lithic, GabNor; FeNi, Ves 

C: like NWA 4936 (Figs. S35 & S69) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

O NWA 6470 96. 1 4936 & pairs 5.6 10 5.0 8 2  
6 

54 

P: GlBr, fg; LiCl: sparse lithic, GabNor; FeNi; Ves 

C: like NWA 4936 (Figs. S35 & S69) 

T NWA 6481 13.7 1 unique 4.7 9 1.6 6 4 5 
8 

8 

P: FrBr, fg; LiCl: sparse; Gl (photo: Fig. S1e) 

C: high Na compared to typFLM (Fig. S25), high Eu/Sm (Fig. S43)  

E NWA 6554 138. 1 2995 & pairs 11.3 20 4.1 7 1  
7 

71 

P: PoBr; LiCl: An, Nor, Gab, Bas, Tro, GrBr, KP  

C: like NWA 2995 (Fig. S47); greater SE & Cr/Sc than other NWA 2995 pairs (Fig. 

S47)  

E NWA 6555 29.72 1 2995 & pairs 12.3 26 3.8 9 1  
7 

71 

P: PoBr; LiCl: An, Nor, Gab, Bas, Tro, GrBr, KP, IMBr 

C: mafic extreme of NWA 2995 clan, low Cr/Sc (Fig. S47)  

O NWA 6570 415. 1 4936 & pairs 5.8 9 6.6  8 0  
4 

54 

P: GlBr, fg; LiCl: sparse lithic, An; FeNi, Ves 

C: like NWA 4936 (Figs. S35 & S69) 

U NWA 6578 1638. 1 unique 4.2 8 1.1 5 1 1 
8 

8 

P: PoBr, fg; LiCl: sparse; ShM, FeNi 

C: typFLM; low Mg´ (62.5, Table S4); much like NWA 7493 but far less scatter (Figs. 

S17ïS21, S74, & S79) 

V,v NWA 6687 42.4 2 unique 16.3 38 17.5 4 5 4 
8 

8 

P: PoBr: LiCl: sparse; Ves (photo: Fig. S1d) 

C: Unique. Highest IEs among lunar meteorites from northern Africa (19 mg/g Sm, 

Fig. 6). Norm (wt%, NWA 6678c of Table S4): 35% plagioclase, 2.5% orthoclase, 

15% diopside, 33% hypersthene, 6.5 % olivine, 7.5 % ilmenite, 1.0% apatite, 0.13% 

zircon, and 0.35% chromite. Compositionally, a mixture of KREEP & mare basalt, 

similar to Apollo 12 soils (Figs. S38b, S39). High terrestrial Ca (Fig. S38a), v low (sub 

KREEP) Na/Eu (Fig. S6), highest TiO2 among lunar meteorites (3.8% TiO2, Fig. S32), 

low SiO2 (Fig. S31), moderately high As and Br (Fig. S61)  

W NWA 6721 181. 12 unique 5.0 10 1.5 6 6 4 
11 

11 

P: FrBr, fg; LiCl: ñophitic textured;ò FeNi 

C: high Na (terrestrial) compared to typFLM (Fig. S5); v high Na/Eu (Fig. S6), largest 

positive Ce anomaly (Ce/Ce* = 1.23, Fig. S63), moderately high Br (Fig. S61) 

n.a. NWA 6831 20. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr: LiCl: IMBr, Bas; Ves 

C: No INAA data  

X NWA 6888 208. 1 unique 5.7 13 2.1 5 9 5 
8 

8 

P: RgBr, fg; LiCl: IMBr, GrBr, An, Gab, GabNor, Tro, Bas; Sph, FeNi 

C: Distinct from others of similar composition in Sc-Sm space (Fig. S71a), high Na & 

Na/Eu (Figs. S5 & S6); high K/Th and P/Th (Fig. S58) 

C NWA 6950 1649. 1 773 & pairs 19.4 25 3.4 0 2  
6 

98 

P: OlGab; ShM 

C: like NWA 2977 (Fig. S53) 

C NWA 7007 91. 1 773 & pairs 19.2 39 7.4 0 2  
6 

98 

P: PoBr: LiCl: Bas & OlGab; Ves 

C: like NWA 773 (Fig. S53), moderately high Br (Fig. S61) [V01] 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

Y NWA 7022 444. 1 
MIL 090036? 

(Fig. S34) 

matrix 5.3 10 5.6 7 0 6 
5 

11 

P: FrBr; LiCl: one large IMBr clast (4 cm, ӎ of stone; MetBull); Plag: An91ï95. 

C: like 4936 clan (Figs. S35aïd & S69), including high TiO2/Sc (Fig. S32), but 

distinctly lower Cr/Sc (ñYò point at (10,65) on Fig. S4), high Na (Fig. S5), lower SEs 

and more nearly chondritic Ir/Ni (Fig. S35e,f) 

clast 6.3 14 9.2 6 0 3 
6 

11 

P: IMBr clast 

C: clast is more mafic than the breccia (Fig. S34) with higher IEs (Fig. S69), v low 

Cr/Sc (Figs. S4 & S34c); highest Na2O (0.74%) of NWA meteorites (Fig. S5) 

O NWA 7190 5.28 3 4936 & pairs 6.0 9 6.4 8 1  
4 

54 

P: GlBr, fg; LiCl: sparse, GabNor; FeNi 

C: like NWA 4936 (Figs. S35 & S69) 

f NWA 7262 413. 5 2998? 3.1 6 0.6 4 0 5 
7 

15 

P: FrBr, fg; LiCl: An; FeNi 

C: typFLM; like NWA 2998 but more mafic (Fig. S68) 

Z NWA 7274 372.6 1 unique 6.1 12 4.8 8 5 4 
9 

9 

P: FrBr, fg; LiCl: none; FeNi  

C: high Sm/Sc, moderately high SEs (Fig. S46), low Na/Eu and Eu/Sm compared to 

otherwise similar anorthositic norites (Figs. S6 & S43), moderately high Br (Fig. S61) 

[ NWA 7493 503. 6 unique 4.4 8 0.9 5 2 8 
24 

24 

P: FrBr; LiCl: IMBr; ShM, FeNi (photo: Fig. S1e) 

C: typFLM most like NWA 8046, NWA 8222, & Sueilila 005 but much greater scatter 

(Figs. S17ïS21 & S76), low Cr/Sc vs. 8046 (Fig. S18a), low Ni (Fig. S20b) & lower 

Ni/Co than NWA 8222 (Fig. S20c) 

L NWA 7611 916. 1 

2402?, 8277, 10480, & 

10566; 4884, DEW 12007, 

EET 87/96, QUE 94281, Y-

79/98 

12.1 27 3.1 6 3 5 
11 

31 

P: RgBr; LiCl: Gab 

C: basaltic breccia with some anorthosite; compare with 2995 & 7834 clans (Fig. S51); 

greater Ba than NWA 4811 but probably launch paired (Figs. S42 & S41); 0.6% TiO2 

L 7611 pair (332.) ? 7611 & pairs 15.4 33 3.1 5 1  
3 

31 

P: none  

C: like NWA 7611 (Fig. S42) 

® NWA 7834  905. 1 

Galb Inal, 7948, 8306, 

10149, 10172, 10203, 

10253, 10258, 10263, 

10272, 10291, 10317, 

10376, 10546, 10599, 

10644, 10782, 10810, 

10989, 11109, 11185, 

11249, & 11563  

10.1 20 3.7 6 4 9 
12 

133 

P: GlBr; LiCl: Bas; FeNi 

C: Basalt bearing; 0.6% TiO2, like 2995 clan but lower Sc & Na, higher Ba (Figs. S46 

& S49), high Cr/Sc (Fig. S4), subchondritic Ir/Ni (Fig. S36) 

® 7834 pair (?) 1 7834 & pairs 10.4 20 4.1 6 5  
3 

133 

P: none  

C: like NWA 7834 (Fig. S49) 

# NWA 7931 5.92 1 unique 7.5 18 1.9 7 3 1 
6 

6 

P: PoBr; LiCl: none; FeNi 

C: 4:1 mix of typFLM & low-Ti basalt; higher Eu/Sm, lower Cr/Sc, and higher Sm/Th 

than otherwise similar NWA 8673 clan (Figs. S43 & S71) 

® NWA 7948 59.8 1 7834 & pairs 9.6 18 3.2 6 3  
7 

133 

P: PoBr, fg; LiCl: some; VesShM, FeNi  

C: like NWA 7834 (Fig. S49) 

© NWA 7959 156. 1 unique 3.3 5 1.2 7 7 4 
8 

8 

P: PoBr; LiCl: none; FeNi 

C: typFLM; mod high Mg  ́(72; Table S4), low SiO2 (Fig. S31); moderately high Br 

(Fig. S61), high terrestrial Ba (Figs. S17-S21) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

O NWA 7986 12.2 1 4936 & pairs 5.7 9 6.2 8 1  
4 

54 

P: GlBr, fg; LiCl: sparse, An; FeNi 

C: like NWA 4936 (Figs. S35 & S69) 

@ NWA 8001 23.4 1 unique 4.7 9 3.5 7 5 4 
8 

8 

P: RgBr: LiCl: Bas; Sph  

C: atypFLM; moderately high IEs (Fig. S25) 

/ NWA 8010 58. 1 unique 5.8 11 6.4 7 6 6 
7 

13 

P: GlBr; LiCl: An, Gab; VesShM, Sph 

C: like A16 regolith; most like NWA 8455 clan (Fig. S35) but lower Na & Eu (Figs. S5 

& S16), even lower Ir/Ni than Apollo 16 (Figs. S35 & S36), high Ti/Sc (Fig. S32); high 

As & Br (Fig. S61,; high K/Th and P/Th (Fig. S58) 

$ NWA 8022 1226. 1 10082 3.7 5 1.1 8 1 4 
7 

10 

P: FrBr, v fg; LiCl: none; FeNi  

C: atypFLM; one of the most unusual compositions: high Sm/Sc (Fig. 6), high Na & 

Eu (Figs. S5, S16, & S25b), high Eu/Sm (Fig. S43), high SEs (Fig. 12), high La/Sm & 

Lu/Sm (Fig. S7,S9f), low Sm/Th (Figs. S15 & S25) 

% NWA 8046 47.3 1 

8046, 10309, 10461, 10609, 

10643, 10649, 10756, 

10822, 10901, 11029, 

11266, 11269, 11273, 

11303, 11379, 11428, 

11460, 11479, 11515, 

12691, 12760, & possibly-

to-probably 2425, 11331, 

11407, 11421, 11444, 

11517, 11532, 11695, 

11787, 11789, 11898, 

11966, 11968, 12630, 

12695, 12765 , & 12966 

4.5 8 0.7 7 4 5 
6 

86 

P: FrBr, fg; LiCl: none; FeNi  

C: typFLM; high Cr/Sc, low Na & Na/Eu (Figs. S17ïS21), some subsamples contain 

mare basalt (Fig. S24) 

% 8046 pair (?) ? 8046 & pairs 4.4 8 0.7 5 5  
3 

86 

P: none  

C: typFLM; like NWA 8046 (Fig. S24)  

% 8046 pair (?) ? 8046 & pairs 4.8 8 0.9 6 4  
2 

86 

P: none  

C: typFLM; like NWA 8046 (Fig. S24)  

% 8046 pair (?) ? 8046 & pairs 5.3 9 0.9 6 0  
5 

86 

P: none 

C: typFLM; like other NWA 8046 clan but higher Sc, Cr, Fe, Co, IEs, Sm/Eu, low Ba 

(Fig. S24)  

& NWA 8055 98. 1 unique 6.4 16 1.0 5 6 5 
8 

8 

P: FrBr, fg; LiCl: Bas; FeNi  

C: low Mgô (58, Fig. 10), low Sm/Sc, low Cr/Sc (Fig. S4), high Sm/Th (Fig. S15), low 

Ni (Fig. S71), low La/Sm & high Lu/Sm (Fig. S7), high Eu/Sm (Fig. S43), high As 

(Fig. S61) 

C NWA 8127 529. 1 773 & pairs 18.2 29 2.6 0 0  
3 

98 

P: OlGab; ShM, Mask 

C: like 773 OlGab (Fig. S53) 

O NWA 8181 18.2 1 4936 & pairs 6.7 10 7.7 8 1  
4 

54 

P: GlBr, fg; LiCl: sparse, An; FeNi, Ves 

C: like NWA 4936 (Figs. S35 & S69) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

½ NWA 8182 15.6 1 unique 10.6 20 7.1 6 0 7 
6 

6 

P: PoBr; LiCl: none; VesShM 

C: most like 2995 clan but higher IEs & Na (Fig. S46), MBas-bearing with high Ti/Sc 

(Fig. S32); low Ba 

£ NWA 8222 208.6 1 

10823, 11212, 11237, Rabt 

Sbayta 002, 004, 005?, 

006? 

3.4 7 0.6 5 4 5 
8 

37 

P: FrBr, fg; LiCl: none; Ves  

C: typFLM; large Sc variation, low Sm, high Lu/Sm, high Sm/Th, low Cr/Sc, low SEs 

(Figs. S4, S17ïS21, & S23), some subsamples have high U/Th (Fig. S59) 

£ 8222 pair (35.) ? 8222 & pairs 3.6 7 0.7 5 4  
5 

37 

P: none  

C: like NWA 8222 (Fig. S23)  

£ 8222 pair (600.) ? 8222 & pairs 3.5 7 0.9 4 4  
3 

37 

P: none  

C: like NWA 8222; highest IEs (1.2ï1.6³) (Fig. S23) 

L NWA 8277 773. 1 7611 & pairs 14.5 32 3.1 5 3  
10 

31 

P: FrBr; basaltic breccia with some anorthosite; LiCl: none 

C: like NWA 7611 (Fig. S42) 

® NWA 8306 1389. 1 7834 & pairs 8.9 17 3.3 6 5  
8 

133 

P: PoBr; LiCl: Bas; FeNi 

C: like NWA 7834 (Fig. S49) 

± NWA 8455 2814. 1 

8607?, 8609, 8651, 8668, 

8727, 8783, 10130, 10228, 

10621, 10953, Laôgad; Dho 

1627 & 1980 

6.0 10 7.4 8 6 5 
7 

76 

P: FrBr; LiCl: Gab, ShM; FeNi  

C: like A16 regolith but higher Na (Fig. S35); like NWA 4936 clan but higher Sm/Eu & 

much higher Ba (Fig. S69), high SEs (Fig. 12) with subchondritic Ir/Ni (Figs. 15 & S36) 

± 8455 pair (117.) ? 8455 & pairs 5.9 10 7.1 8 5  
3 

76 

P: none  

C: like NWA 8455 (Figs. S35 & S69) 

± 8455 pair (598.) ? 8455 & pairs 6.8 11 7 8 4  
3 

76 

P: none  

C: like NWA 8455 (Figs. S35 & S69) 

± 8455 pair (192.) ? 8455 & pairs 6.0 10 6.2 8 4  
3 

76 

P: none  

C: like NWA 8455 but lowest IEs of clan (Figs. S35 & S69) 

¼ NWA 8586 704.5 1 unique 4.0 8 1.2 4 1 8 
8 

8 

P: FrBr; LiCl: An, Bas; FeNi  

C: typFLM but highly variable Sc, Fe, & IEs, low Sm/Th, low Ni (Figs. S17ïS21), high 

HREE (Fig. S8k,S7), moderately high U/Th (S59) 

S NWA 8599 36.5 1 5744 & pairs 5.4 7 0.4 5 4  
6 

47 

P: GrBr, troctolitic; LiCl: An; Fo77 olivine. 

C: like NWA 5744 (Fig. S30) 

n.a. NWA 8607 261. 1 8455 & pairs? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: OlGabNor, OlGabAn; ShM 

C: no INAA data; ShM: 24±5% Al 2O3, 7±3% FeO, 7±2% MgO [C. Agee & N. Muttik 

in MetBull] 

± NWA 8609 45. 1 8455 & pairs 6.0 10 9.0 8 6  
8 

76 

P: FrBr; LiCl: An, IMBr, Gab; FeNi  

C: like NWA 8455; highest IEs & Na of clan (Figs. S35 & S69) 

§ NWA 8632 23.8 1 unique 22.8 51 4.7 0 6 4 
5 

5 

P: MBas, porphyritic  

C: 2.5% TiO2 (Figs. S51 & S52); most similar to NWA 032/479 

¿ NWA 8641 5895. 1 
8682, 10049, 10077, 10133; 

5000? 
5.0 11 2.6 6 4 7 

8 

45 
P: PoBr; LiCl: An; FeNi 

C: atypFLM; moderately rich in IEs, high Na, low Cr/Sc (Figs. S25 & S26) 

¿ 8641 pair (140.) ? 8641 & pairs 5.1 10 2.9 7 6  
4 

45 

P: none 

C: like NWA 8641 (Fig. S26) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

± NWA 8651 598. 1 8455 & pairs 6.1 10 7.7 8 4  
4 

76 

P: PoBr; LiCl: none; stone is dominated by one large GrBr or IMBr clast  

C: like NWA 8455 (Figs. S35 & S69) 

± NWA 8668 166.3 1 8455 & pairs 5.6 9 6.6 8 4  
7 

76 

P: PoBr; LiCl: none; FeNi 

C: like NWA 8455 (Figs. S35 & S69) 

{ NWA 8673 263. 1 

8733, 8746, 10048, 10065, 

10123, 10902, 10964, 

11110, 11193, 11216, 

11228, 11788; Dho 925 & 

SaU 449 

7.3 16 1.8 9 6 6 
8 

65 

P: FrBr, fg; Bas; FeNi  

C: compared to otherwise similar NWA 2995 clan & NWA 7834 clan, lower IEs, Na, 

Eu, Sm/Th, & higher SEs (Fig. S46), lower FeT/Sc (Fig. S44), higher SEs (Figs. 12 & 

S46f), moderately high As (Fig. S61); Dhofar connection: see Fig. S50 

{ 8673 pair (?) ? 8673 & pairs 7.2 16 2.4 9 8  
3 

65 

P: none  

C: like NWA 8673 (Fig. S50); highest Sr (1.8³) & Ba (5.2³) 

¿ NWA 8682 82 sev 8641 & pairs 4.9 9 2.5 6 6  
12 

45 

P: PoBr; LiCl: Bas; Ves, FeNi 

C: like NWA 8641 (Fig. S26) 

S NWA 8687 562.5 5 5744 & pairs 6.4 8 0.3 5 3  
4 

47 

P: MoBr, AnTro; LiCl: none; Fo78 olivine, VesShM (photo: Fig. S1f) 

C: like NWA 5744 (Fig. S30); one Cr-rich subsample (9800 µg/g, spinel), v high U, 

high REE, Ce/Ce* = 1.19 (Fig. S63) 

\ NWA 8701 72. 1 unique 6.5 18 4.6 5 2 9 
12 

20 

P: FrBr; LiCl: none; FeNi 

C: v low Cr/Sc, Fe/Sc, v low Sm/Th (Figs. S4 & S46), high La/Sm & Lu/Sm (Fig. S7), 

high Na/Eu (Fig.S6), high As, and As correlates with Sc & Sm (R2 = 0.91 & 0.88); 

sample A is more mafic and anomalously high in As, Rb, & Cs (Figs. S61 & S62) 

\ 8701 pair (?) ? 8701 6.6 19 3.6 5 2  
8 

20 

P: none  

C: like NWA 8701 (Fig. S62) 

± NWA 8727 2436.3 1 8455 & pairs 6.4 11 8.3 9 3  
6 

76 

P: MoBr ñolivine leuco-gabbroò (C. Agee in MetBull); ShM, FeNi 

C: like NWA 8455 but low-end of Na range (Figs. S35 & S69) 

{ NWA 8733 51. 6 8673 & pairs 8.3 18 2.5 9 4  
8 

65 

P: PoBr; LiCl: An, Bas; FeNi 

C: like NWA 8673 (Fig. S50) 

{ NWA 8746 69.9 1 8673 & pairs 8.2 18 2.5 9 4  
7 

65 

P: FrBr, fg; LiCl: Bas, Gl; FeNi  

C: like NWA 8673 (Fig. S50) 

) NWA 8753 1345. 1 unique 3.1 5 0.9 4 1 5 
11 

11 

P: FrBr; LiCl: none; Gl, FeNi  

C: typFLM; high Sm/Sc, Cr/Sc; v low Ba (Figs. S17ïS21), moderately high Br (Fig. 

S61) 

± NWA 8783 27.5 24 8455 & pairs 5.9 10 7.4 9 5  
10 

76 

P: PoBr; LiCl: Bas; VesShM, FeNi  

C: like NWA 8455 (Figs. S35 & S69)  

{ NWA 10048 352.3 61 8673 & pairs 8.0 18 2.3 9 5  
8 

65 

P: PoBr, fg; LiCl: none; VesShM  

C: like NWA 8673 (Fig. S50) 

¿ NWA 10049 56. 1 8641 & pairs 5.1 10 2.9 6 6  
8 

45 

P: RgBr; LiCl: IMBr, Gab, agglutinates; ShM, FeNi, We  

C: like NWA 8641 (Fig. S26) 

{ NWA 10065 282.8 1 8673 & pairs 7.9 18 2.3 9 6  
4 

65 

P: RgBr, fg; LiCl: Sph; Ves, FeNi  

C: like NWA 8673 (Fig. S50) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

b NWA 10073 64. 1 unique 3.7 7 1.4 6 0 4 
6 

9 

P: FrBr; LiCl: none; ShM, FeNi (photo: Fig. S1k) 

C: typFLM; high Na and low Ba (Fig. S74), largest negative Ce anomaly (Ce/Ce*: 

0.66, Fig. S63), high U/Th (S59), high Sb 

b 10073 pair 249. ? 10073 3.9 8 1.5 6 3  
3 

9 

P: PoBr; LiCl: none; ShM, FeNi 

C: typFLM; like NWA 10073 (Fig. S74) 

¿ NWA 10077 5.27 1 8641 & pairs 5.2 10 2.7 7 6  
4 

45 

P: PoBr; LiCl: none; Ves 

C: like NWA 8641 

$ NWA 10082 5.20 3 8022 3.5 5 1.2 8 3  
7 

10 

P: GrBr; LiCl: none; FeNi 

C: atypFLM; identical to NWA 8022 

{ NWA 10123 149.5 1 8673 & pairs? 7.0 15 1.2 9 6  
7 

65 

P: FrBr, fg; LiCl: none; FeNi 

C: like NWA 8673 (Fig. S50) but lowest Sc & IEs 

± NWA 10130 191 1 8455 & pairs 6.7 10 7.4 8 5  
6 

76 

P: PoBr; LiCl: Bas; ShM  

C: like NWA 8455 but high Na like NWA 8609 & high SEs (Figs. S35 & S69)  

¿ NWA 10133  54.2 many 8641 & pairs 5.6 11 3.9 7 6  
9 

45 

P: PoBr; LiCl: Bas rare; Ves, FeNi, We 

C: like NWA 8641; 3 pieces analyzed, one richer in Sc than other 2 (Fig. S26) 

S NWA 10140 68. 1 5744 & pairs 5.1 6 0.3 4 1  
1 

47 

P: GrBr, AnTro; LiCl: none; Fo77 olivine, VesShM. 

C: like NWA 5744 (Fig. S30) 

= NWA 10141 39. 1 
10142?, 10415, 11111; 

11077? 
3.9 7 1.2 6 5 4 

6 

19 

P: PoBr; LiCl: none; VesShM; An97; in photographs, up to 5-mm spherical and ovoid 

clasts (Fig. S75) 

C: typFLM; low Na, low Lu/Sm (Figs. S17-S21, S74, & S79) 

n.a. NWA 10142 102. 1 10141 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: none; VesShM 

C: no INAA data; ShM: 32±2% Al 2O3, 3.0±1.3% FeO, 3.3±1.7% MgO consistent with 

that of 101410 [C. Agee & N. Muttik in MetBull] 

® NWA 10149 1815. 1 7834 & pairs 9.6 21 3.6 7 5 6 
5 

133 

P: FrBr, fg; LiCl: none; Gl 

C: low Fe/Sc, Cr/Sc, Co/Sc range of clan (Fig. S49) 

® NWA 10172 788. sev 7834 & pairs 11.1 25 3.5 6 5  
5 

133 

P: FrBr, fg; LiCl: none; Me, ShM 

C: like NWA 10149 (Fig. S49) 

S NWA 10178 1279.3 3 5744 & pairs 4.3 7 0.3 3 3  
6 

47 

P: GrBr, AnTro; LiCl: none; Fo77 olivine, VesShM, Mask 

C: like NWA 5744 (Fig. S30); 2 plagioclase-rich subsamples 

® NWA 10203 3300. 27 7834 & pairs 7.8 16 4.0 7 5  
6 

133 

P: FrBr; LiCl: OlGab, AnGab, Gab; VesShM, FeNi 

C: like NWA 10149 (Fig. S49) 

± NWA 10228 19.4 1 8455 & pairs 6.4 10 7.6 8 5  
6 

76 

P: IMBr, fg; LiCl: none but like NWA 8651 the stone is dominated by one large GrBr 

or IMBr clast 

C: like NWA 8455 (Figs. S35 & S69)  

® NWA 10253 6674.1 sev 7834 & pairs 9.9 19 3.7 6 3  
6 

16 

P: FrBr; LiCl: Gab, mafic; ShM; We  

C: like NWA 7834 (Fig. S49) 

® NWA 10258 58. 1 7834 & pairs 8.6 17 4.1 7 4  
10 

16 

P: PoBr, fg; LiCl: An; VesShM 

C: like NWA 7834 (Fig. S49)  

® NWA 10263 1015. 2 7834 & pairs 11.8 23 3.8 6 5  
6 

133 

P: FrBr, fg; LiCl: none; FeNi  

C: like NWA 7834 (Fig. S49) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

® NWA 10272 74.25 1 7834 & pairs 11.9 25 4.0 6 3  
6 

133 

P: FrBr, fg; LiCl none  

C: like NWA 10149 (Fig. S49) 

® NWA 10291 10.01 3 7834 & pairs 10.4 25 4.7 6 4  
5 

133 

P: FrBr, fg; LiCl: rare Bas; Ves (photo: Fig. S1l) 

C: like NWA 10149 (Fig. S49) 

% NWA 10309 16,518. sev 8046 & pairs 5.0 9 0.7 6 4  
14 

81 

P: PoBr, fg; LiCl: none; FeNi  

C: typFLM; like NWA 8046 (Fig. S24), some subsamples contain mare basalt (Figs. 

S24 & S77) 

® NWA 10317 11. 1 7834 & pairs 10.5 19 3.4 6 3  
4 

133 

P: PoBr, fg; LiCl: An, IMBr GrBr 

C: like NWA 7834 (Fig. S49) 

S NWA 10318 31.0 1 5744 & pairs? 6.3 10 0.6 4 3  
4 

47 

P: MoBr, olivine-bearing AnNor; LiCl: none; Fo74 olivine, Mask 

C: like NWA 5744 (Fig. S30) but highest Sc (consistent with noritic mineralogy), 

Ce/Ce*: 0.89 (Fig. S63) 

® NWA 10376 20. 1 7834 & pairs 10.3 19 3.2 6 6  
4 

133 

P: PoBr, fg; LiCl: Bas, Gab 

C: like NWA 7834 (Fig. S49) 

S NWA 10401 354. 2 5744 & pairs 5.9 8 0.4 4 2  
6 

47 

P: GrBr, AnTro; LiCl: none; Fo81 olivine 

C: like NWA 5744 (Fig. S30) 

h NWA 10404 229. 1 unique 3.7 7 1.8 6 0 7 
6 

6 

P: RgBr; LiCl: An, Gl 

C: atypFLM; on average slightly higher IEs than typFLM; 3.5× range in Sm at nearly 

constant Sc (Fig. S25) 

= NWA 10415 164. 3 10141 4.1 8 1.2 6 8  
7 

10 

P: FrBr; LiCl: none; VesShM; in photographs, up to 5-mm spherical and ovoid clasts 

(Fig. S75) 

C: typFLM; like NWA 10141 (Figs. S17-S21, S74, & S79) 

µ NWA 10447 21.73 1 unique 15.2 30 2.6 5 5 4 
5 

5 

P: FrBr, fg; LiCl: none  

C: like NWA 7611 clan but lower Sm, Na, & Eu, higher Cr/Sc & Co (Fig. S16 & S41) 

% NWA 10461 285.75 2 8046 & pairs 4.5 8 0.7 4 4  
2 

81 

P: PoBr; LiCl: Gab; ShM 

C: typFLM; like NWA 8046 (Fig. S24) 

L NWA 10480 33. 1 7611 & pairs 13.8 31 3.0 5 3  
3 

31 

P: PoBr, fg; LiCl: Gab, Bas, IMBr; ShM (photo: Fig. S1g) 

C: like NWA 7611 (Fig. S42) 

ä NWA 10495 15,600. sev Sueilila 005? 5.4 14 0.9 3 8 8 
15 

21 

P: FrBr; LiCl: An 

C: heterogeneous (Fig. S72), low Cr/Sc, high Sm/Th, low Ni, v high Ba (Fig. S71), low 

Fe/Sc (Fig. S44), low La/Sm & high Lu/Sm (Fig. S7), high Eu/Sm (Fig. S43), low 

Ni/Co, high As (Fig. S61) 

Ñ NWA 10509 660. 1 
10798, 10986, &  

Laǋgad 003; 10626? 
5.5 12 1.5 5 9 6 

6 

41 

P: PoBr, fg; LiCl: none 

C: low Sm/Sc (Fig. 6), v high Ba (Figs. S71, S73e) 

Ñ 10509 pair?  499. ? 10509 & pairs 7.4 18 1.2 4 7  
5 

41 

P: none  

C: like NWA 10509; (Fig. S73); allegedly found near NWA 10509; all have high Ba  

Ñ 10509 pair?  1051. ? 10509 & pairs? 5.7 13 1.3 5 9  
5 

41 

P: none  

C: like NWA 10509 but higher Sc, lower Na2O & Cr/Sc (Fig. S73), Ce/Ce* = 1.19; 

allegedly found near NWA 10509; all have high Ba  
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

® NWA 10546 43.35 1 7834 & pairs 10.1 20 3.5 6 5  
3 

133 

P: FrBr, fg; LiCl: none; Ves 

C: like NWA 7834 (Fig. S49) 

L NWA 10566 130. 1 7611 & pairs 13.9 30 3.2 6 4  
4 

31 

P: FrBr; LiCl: Gl 

C: like NWA 7611 (Fig. S42) 

J NWA 10597 350. 1 4734 22.5 58 7.0 0 0  
2 

14 

P: MBas [C04,E01,W03,Z01] 

C: indistinguishable from NWA 4734 (Fig. S52) 

® NWA 10599 77.8 1 7834 & pairs 12.2 22 3.4 7 5  
4 

133 

P: FrBr; LiCl: some; ShM, Ves 

C: like NWA 7834 (Fig. S49) 

n.a. NWA 10608 2014. 1 Aridal 017? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: some, IMBr 

C: no INAA data; found nearby Aridal 017 

% NWA 10609 43.02 1 8046 & pairs 4.6 9 0.7 6 5  
6 

81 

P: FrBr; LiCl: some, IMBr; Ves  

C: typFLM; like NWA 8046, among lowest La/Sm of NWA 8046 clan (Fig. S24) 

± NWA 10621 22. 2 8455 & pairs 6.7 10 7.2 8 5  
2 

76 

P: PoBr, fg; LiCl: none; FeNi 

C: like NWA 8455 (Figs. S35 & S69) 

¢ NWA 10626 1849. 1 unique; 10509? 5.9 13 1.0 6 1 4 
6 

8 

P: FrBr; LiCl: An, Bas; Ves 

C: like NWA 10509 but less scatter and much lower As & Ba (Figs. S71, S80) 

¢ 10626 pair (515.) ? 10626 5.6 12 1.0 4 5  
2 

8 

P: none 

C: like NWA 10626 

% NWA 10643 43.56 1 8046 & pairs 4.9 8 0.8 5 5  
2 

81 

P: PoBr; LiCl: An; VesShM 

C: typFLM; like NWA 8046 (Fig. S24) 

® NWA 10644 166. 1 7834 & pairs 9.6 18 3.8 7 5  
6 

133 

P: FrBr, fg; LiCl: none; VesShM 

C: like NWA 7834 (Fig. S49) 

% NWA 10649 41.3 1 8046 & pairs 4.5 8 0.6 5 4  
4 

73 

P: FrBr, fg; LiCl: some 

C: typFLM; like NWA 8046 (Fig. S24) 

C NWA 10656 262.5 1 773 & pairs 19.7 34 5.9 0 0  
1 

98 

P: Diab 

C: see Fig. S53 [V01] 

Ø NWA 10665 24.73 1 unique  3.7 6 1.1 7 3 3 
6 

6 

P: PoBr, fg; LiCl: none; Gl, FeNi 

C: typFLM; like NWA 7959 but less Ba, higher Lu/Sm, lower Cr/Sc, less subsample 

scatter (Figs. S17-S21), high Zn (35 µg/g) 

Ç NWA 10678 49.15 1 unique 3.8 7 2.4 6 7 5 
6 

6 

P: PoBr, fg, LiCl: An; FeNi 

C: distinct Sm/Sc & Cr/Sc (Fig. S25) 

Ç 10678 pair (515.) ? 10678 4.0 8 1.5 5 4 8 
4 

4 

P: none 

C: like NWA 10678 

n.a. NWA 10713 60.2 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: GrBr, fg: LiCl: none 

C: no INAA data 

% NWA 10756 125. 1 8046 & pairs 4.4 7 0.7 6 4  
4 

81 

P: PoBr, fg; LiCl: Gab, Gl; Ves  

C: typFLM; like NWA 8046 (Fig. S24) 

® NWA 10782 39. 1 7834 & pairs 10.2 23 4.3 6 5  
2 

133 

P: RgBr, fg; LiCl: IMBr, An; Ves, FeNi 

C: like NWA 10149 (Fig. S49) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

¶ NWA 10783 22. 1 unique; 8641? 5.9 11 3.4 9 4 4 
6 

6 

P: PoBr dominated (>95%) by large IMBr clast  

C: most like NWA 8641 clan (Fig. S25) but significantly greater FeO (1.15×), As 

(2.0×), Br (1.8³; Fig. S61), and Sm/Th (1.1³), Ni/Co (1.2³); lower Cr/Sc (0.9³) and Ba 

(0.3³). Ni and Ir are ~2× greater in NWA 10783 

Ñ NWA 10798 318.6 many 10509 & pairs  5.6 12 0.9 5 7  
6 

41 

P: PoBr, fg; LiCl: GabAn, rare Bas, Ves, We 

C: like NWA 10509 but lower Sm & Ba (Fig. S73)  

® NWA 10810 402.4 2 7834 & pairs 11.2 20 3.6 6 4  
4 

133 

P: RgBr; LiCl: Gab, Tro, GrBr, IMBr; Ves 

C: like NWA 7834 (Fig. S49) 

% NWA 10822 56. 1 8046 & pairs 4.3 7 0.6 5 0  
4 

81 

P: PoBr; LiCl: none 

C: typFLM; like NWA 8046 but among lowest IEs, Eu, La/Sm & Ba of NWA 8046 

clan (Fig. S24) 

£ NWA 10823 202. 2 8222 3.9 8 0.7 5 3  
5 

37 

P: PoBr; LiCl: An; VesShM 

C: typFLM (Fig. S17-S21); most mafic of NWA 8222 clan (Fig. S23) 

% NWA 10901 68.04 1 8046 & pairs 4.3 7 0.6 5 4  
2 

81 

P: PoBr; LiCl: An; ShM, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 

{ NWA 10902 36.28 2 8673 & pairs 7.7 18 2.5 9 7  
2 

65 

P: PoBr; LiCl: An, Bas; ShM  

C: like NWA 8673 (Fig. S50) 

± NWA 10953 55. 1 8455 & pairs 6.5 10 8.4 8 6  
6 

76 

P: FrBr; LiCl: scarce; FeNi, We, Ves  

C: like NWA 8455 but low Na & Eu (Figs. S35 & S69) 

{ NWA 10964 26. 4 8673 & pairs 7.9 19 2.5 9 7  
2 

65 

P: PoBr; LiCl: ñigneousò [Z. Guo, MetBull]; FeNi 

C: like NWA 8673 (Fig. S50) 

Ê NWA 10973 25. 1 unique 6.1 11 7.2 9 5 6 
6 

13 

P: PoBr; LiCl: none; FeNi, Ves 

C: like A16 regolith; most like NWA 8010 but higher Sm/Sc, Cr/Sc, Na/Eu, Sm/Th, 

SEs, Ir/Ni (Fig. S35), lower Br (0.13×) & As (0.22×), different subsample data trends 

(Fig. S69) 

C NWA 10985 250. 1 
773 & pairs 

(11616 basalt) 
18.4 49 4.1 0 5  

4 

98 

P: Gab; ShM 

C: higher Sc (1.24×), lower Co (0.7×), & much higher Na (2.0×) & Eu (1.6×) than 

olivine-phyric basalt of NWA 773 clan (Fig. S53); high Ba 

n.a. NWA 10986 108.2 sev 10509 & pairs  6.0 15 0.9 n.a. 8 n.a.  
P: GlBr; LiCl: An, Nor, AnNor, GabNor, Tro, TrAn, Bas [R01] 

C: no INAA data but see [R01]; v high Ba 

® NWA 10989 14.4 1 7834 & pairs 12.6 25 3.5 6 5  
3 

133 

P: FrBr, fg; LiCl: Am, Bas; Mask, FeNi, Ves  

C: like NWA 7834 (Fig. S49) 

¦ NWA 11006 2245 1 unique 3.7 6 1.2 4 3 3 
4 

4 

P: IMBr; LiCl: IMBr, An, Gab, Nor, Tro; Ves 

C: typFLM; most like NWA 10665 but higher La/Sm, lower SEs, & Zn (Figs. 

S17-S21) 

% NWA 11029 75. 1 8046 & pairs 4.0 7 0.6 5 5  
3 

81 

P: FrBr, fg; LiCl: none; FeNi 

C: typFLM; most like NWA 8046 (Fig. S24) but lowest Sc & distinctly lower Ba (Fig. 

S24) 

~ NWA 11061 1040. 1 unique 
matrix 3.3 6 0.8 5 0 5 5 P: PoBr, fg; LiCl: An; Ves 

C: typFLM; low Na, moderately low Cr/Sc, low Sr & Ba (Figs. S17-S21) FAN clast 0.4 1.1 0.17 0 0 7 3 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

Þ NWA 11077 1139.7 1 10141 & pair? 3.9 7 1.1 6 5 2 
7 

7 

P: PoBr, v fg; LiCl: sparse IMBr; FeNi (photo: Fig. S75) 

C: typFLM; very similar to 10141 clan but totally different texture (Fig. S75) and 

significantly different light REE (0.9×) and Sm/Eu (Figs. S17-S21, S74, & S79) 

® NWA 11109 77. 10 7834 & pairs 10.8 18 3.4 7 5  
3 

133 

P: PoBr; LiCl: An, Gab, Nor; VesShM  

C: like NWA 7834 (Fig. S49) 

{ NWA 11110 62. 10 8673 & pairs 8.0 19 2.5 9 5  
3 

62 

P: PoBr, fg; LiCl: scarce; ShM  

C: like NWA 8673 (Fig. S50)  

= NWA 11111 111. 2 10141 & pairs 3.9 7 1.3 5 7  
6 

19 

P: PoBr; LiCl: none; ShM (photo: Fig. S75) 

C: typFLM (Figs. S17-S21); like NWA 10141 but higher La/Sm (Fig. S8n), lower 

Sm/Th (Figs. S17-S21, S74, & S79) 

Û NWA 11127 474.6 1 unique 6.1 14 1.7 5 4 6 
6 

6 

P: PoBr, fg; LiCl: IMBr; ShM, Ves  

C: Most like NWA 8673 clan but lower Sc, Cr/Sc, SEs, & Ba (Fig. S71) 

n.a. NWA 11159 10.7 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: Gab, Bas, IMBr; VesShM  

C: no INAA data 

~ NWA 11182 60. 1 unique 

matrix 3.7 7 0.6 2 7 3 
3 

8 

P: FrBr; LiCl: An, Gab; VesShM (photo: Fig. S1h) [B02] 

C: typFLM; matrix most like NWA 8222 clan but much higher Sm/Th, lower SEs, 

higher Ba (Figs. S17-S21), Ce/Ce* = 0.82 in matrix and 0.73 mafic clast (Fig. S63); 

clast has high Cr/Sc, suggesting anorthositic troctolite but Sc is in the anorthositic norite 

range (Fig. S4). 
FAN clast 0.4 1.1 0.17 0 0 7 3 

® NWA 11185 94.02 4 7834 & pairs 10.1 18 4.0 7 4  
9 

133 

P: PoBr, fg; LiCl: IMBr; FeNi 

C: like NWA 7834 (Fig. S49) 

{ NWA 11193 155. 1 8673 & pairs 7.9 18 2.4 9 7  
4 

65 

P: PoBr, fg; LiCl: none; FeNi 

C: like NWA 8673 (Fig. S50) but highest Na (1.2³) and lowest Sm/Th (0.9³) 

£ NWA 11212 197.5 sev 8222 & pairs 3.5 7 0.7 5 5  
2 

37 

P: PoBr; LiCl: An; VesShM 

C: typFLM; like NWA 8222 (Fig. S23) 

{ NWA 11216 222.34 many 8673 & pairs 10 17 3.4 9 4  
6 

65 

P: PoBr, fg; LiCl: An; Ves; FeNi 

C: like NWA 8673 but highest IEs & high Na (Fig. S50), negative Ce anomaly (Fig. 

S63) 

Ë NWA 11223 28. 1 11809 4.4 9 1.3 6 8 5 
5 

5 

P: GlBr; LiCl: An, Nor, OlNor  

C: enriched in light REE and Eu with negative Ce anomaly (Ce/Ce*: 0.66) from 

terrestrial alteration, high Eu, low Na/Eu (Figs. S15, S25, S63) 

{ NWA 11228  140. many 8673 & pairs 7.9 18 2.3 9 4  
2 

65 

P: FrBr, fg; LiCl: Gab; ShM 

C: like NWA 8673 (Fig. S50) 

£ NWA 11237 583. 1 8222 & pairs 3.7 7 0.6 5 3  
4 

37 

P: PoBr; An; Gl, Ves 

C: typFLM; like NWA 8222 (Fig. S23) 

k NWA 11243 80. 1 unique 5.9 13 3.8 5 7 5 
5 

10 

P: PoBr; LiCl: OlNor rare; FeNi, We 

C: distinct from otherwise similar in Fig. S46, high As (Fig. S61) 

k 11243 pair (?) 1 11243 5.6 12 3.3 6 6  
5 

10 

P: none  

C: like NWA 11243 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

? NWA 11249 73.6 1 7834 & pairs 9.1 22 3.6 9 6  
3 

133 

P: FrBr, fg; LiCl: none; Sph, Ves  

C: like NWA 10149 (Fig. S49); high As (Fig. S61) 

S NWA 11252 22.9 1 5744 & pairs 4.7 7 0.7 3 3  
1 

47 

P: GrBr, AnTro; LiCl: none; ShM, FeNi 

C: like NWA 5744 (Fig. S30) 

% NWA 11266 1017. many 8046 & pairs 4.6 8 0.8 5 4  
3 

81 

P: PoBr, fg; LiCl: none; Ves, FeNi 

C: typFLM; like NWA 8046 but high La/Sm (Fig. S24), Ce/Ce*: 0.86 (Fig. S63) 

% NWA 11269 220. 1 8046 & pairs 4.5 8 0.6 6 3  
3 

81 

P: PoBr, fg; LiCl: none; Ves, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 

% NWA 11273 2808. many 8046 & pairs 4.7 8 0.6 6 2  
2 

81 

P: PoBr, fg; LiCl: Gl, rare Bas; Ves, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 

% NWA 11303 6000. sev 8046 & pairs 4.5 8 0.6 5 5  
2 

81 

P: PoBr, fg; LiCl: An; FeNi  

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 11331 318. sev 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, fg; LiCl: none; Ves, Sph 

C: no INAA data 

Â NWA 11352 74.5 1 unique 4.2 8 1.2 9 2 2 
5 

5 

P: PoBr; LiCl: An, Gab, Nor; Ves 

C: typFLM but high SEs, Ir, Sm/Th, Cr/Sc (Figs. S17-S21, S74, & S79) 

n.a. NWA 11367 305. 2 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: OlNor; FeNi  

C: no INAA data 

% NWA1 1379 150.87 1 8046 & pairs 4.7 8 0.9 5 5  
3 

81 

P: PoBr, fg; LiCl: An; Ves, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 11407 700. sev 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, fg; LiCl: An; ShM, FeNi 

C: no INAA data 

n.a. NWA 11421 912. many 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An; ShM, FeNi 

C: no INAA data 

% NWA 11428 783.39 sev 8046 & pairs 4.9 9 0.7 6 3  
2 

81 

P: PoBr; LiCl: An; ShM, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 11444 1323. ~200 8046 & pairs? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
P: GlBr, GlBr; LiCl: Bas, Gab, Gl; VesShM, FeNi 

C: no INAA data 

n.a. NWA 11457 273. 7 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An; FeNi  

C: no INAA data  

% NWA 11460 286. sev 8046 & pairs 3.9 7 0.8 5 3  
2 

81 

P: PoBr; LiCl: Bas, Gab; FeNi 

C: typFLM; like NWA 8046 but high La/Sm & least mafic of 8046 clan (Fig. S24), 

Ce/Ce*: 0.82 (Fig. S63) 

n.a. NWA 11472 840. 1 ? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An; FeNi 

C: no INAA data 

n.a. NWA 11474 586. many ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: An; ShM 

C: no INAA data; ShM: 27.5±1.1% Al 2O3, 4.2±1.3% FeO, 5.7±1.4% MgO [C. Agee in 

MetBull] 

% NWA 11479 504. 1 8046 & pairs 4.7 8 0.7 6 6  
3 

81 

P: PoBr, fg; LiCl: An; Mask, FeNi 

C: typFLM; like NWA 8046 (Fig. S24) 



R. L. Korotev and A. J. Irving: Lunar Meteorites from Northern Africa - Supporting Information  S19 

Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

% NWA 11515 330. many 8046 & pairs 4.6 8 0.6 5 5  
3 

81 

P: PoBr; LiCl: Bas, Nor, Gab; FeNi  

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 11517 88. 4 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An, Gab, IMBr, Bas; VesShM, FeNi 

C: no INAA data  

n.a. NWA 11523 3362. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: none; FeNi 
C: no INAA data 

n.a. NWA 11524 820. 1 

Unique; not 773; no other 

NWA breccia has 3% TiO2 

& 11% Al 2O3 

~19 n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr with large clasts of Bas; ShM  

C: no INAA data; ShM: 3.2±0.6% TiO2, 11±3% Al 2O3, 18.9±1.1% FeO, 6.9±1.9% 

MgO [C. Agee in MetBull] 

n.a. NWA 11532 70. sev 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An; IMBr; Mask, FeNi 

C: no INAA data 

® NWA 11563 54.5 1 7834 & pairs 9.2 19 4.8 7 4  
2 

133 

P: PoBr, fg; LiCl: none; Ves, FeNi 

C: like NWA 10149 (Fig. S49) 

~ NWA 11616 2550.8 1 
773 & pairs 

(10985 basalt)  

matrix 19.0 41 6.5 0 0  
3 

98 P: PoBr; LiCl: OlGab & 1 large bas  

C: like other NWA-773-clan breccias (Fig. S53) 
FAN clast 0.4 1.1 0.17 0 0 7 3 

n.a. NWA 11695 350. many 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: PoBr; LiCl: An; ShM 

C: no INAA data; ShM: 28.9±0.1% Al2O3, 4.1±0.1% FeO, 6.2±0.0% MgO [C. Agee in 

MetBull] 

C NWA 11703 5309.1 1 773 & pairs 19.5 25 4.2 0 0 n.a. 
1 

98 

P: OlGab; mask, ShM 

C: like NWA 773 & NWA 2977 OlGab; sawdust sample (Fig. S53) 

C NWA 11767 15. many 773 & pairs? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
P: OlGab Br; ShM 

C: no INAA data 

n.a. NWA 11783 65. sev ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr, fg; LiCl: An; VesShM 

C: no INAA data; ShM: 28.0±0.5% Al2O3, 4.7±0.2% FeO, 6.0±0.2% MgO [C. Agee in 

MetBull] 

n.a. NWA 11787 23,500. many 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: An, mafic, Tro; VesShM 

C: no INAA data; ShM: 31±4% Al2O3, 3±2% FeO, 5±3% MgO [C. Agee in MetBull] 

n.a. NWA 11788 10,441. many 8673 & pairs feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr, fg; LiCl: An; VesShM, FeNi  

C: no INAA data; ShM: 24±4% Al2O3, 8±3% FeO, 8±1% MgO [C. Agee in MetBull] 

n.a. NWA 11789 5492. 9 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: some, mafic; VesShM 

C: no INAA data; ShM: 28±4% Al2O3, 4±3% FeO, 7±4% MgO [C. Agee in MetBull] 

n.a. NWA 11801 67.05 1 ? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
P: RgBr, fg; LiCl: An, Gab, Tro, IMBr, Gl; Sph, FeNi 

C: no INAA data 

Ë NWA 11809 67. 1 11223 4.0 8 1.2 4 9 4 
3 

3 

P: PoBr, fg; LiCl: none 

C: like NWA 11223; high As (Fig. S61), negative Ce anomaly (Ce/Ce* = 0.70) 

n.a. NWA 11828 5340. sev ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: RgBr; LiCl: An, IMBr, GlBr, GrBr, Nor, GabNor, TroAn; Gl, Sph; FeNi; We 

C: no INAA data  
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

d NWA 11851 227. 1 unique 5.8 8 2.3 7 6 1 
3 

3 

P: PoBr, fg; LiCl: Gab, IMBr; Fo76-82; FeNi 

C: high Cr/Sc (137, Fig. S4), likely troctolitic precursor, Sc = 8.5 mg/g, like NWA 5744 

clan but Sm = 2.3 mg/g, 5ï6× higher (Fig. 6) 

n.a. NWA 11871 21.9 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none; FeNi, Ves 

C: no INAA data  

Î NWA 11886 36. 1 unique 21.2 67 16.5 1 0 2 
3 

3 

P: FrBr; LiCl: none; FeNi 

C: high-Sm basaltic breccia (Fig. 6), high Eu (Fig. S16), lowest Na/Eu (Fig. S6), lowest 

Cr/Sc (Fig. S4), light REE ñdepletionò (Fig. S13f)  

n.a. NWA 11898 767.8 sev 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: none; FeNi, ves 

C: no INAA data; ShM: 31.3±1.2% Al2O3, 2.5±0.5% FeO, 2.0±0.5% MgO [C. Agee in 

MetBull] 

n.a. NWA 11962 85.8 1 ? bas? n.a. n.a. n.a. n.a. n.a. n.a. 
P: RgBr, basaltic?; LiCl: Bas, Gab, Br; Sph, VesShM, FeNi 

C: no INAA data 

n.a. NWA 11966 157.13 1 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: none; VesShM, FeNi 

C: no INAA data; ShM: 31.0±1.2% Al2O3, 3.6±0.8% FeO, 3.0±0.6% MgO [C. Agee in 

MetBull] 

n.a. NWA 11968 427.8 1 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr, fg; LiCl: none; FeNi 

C: no INAA data; ShM: 30.7±3.6% Al2O3, 4.6±2.4% FeO, 4.0±2.2% MgO [C. Agee in 

MetBull] 

n.a. NWA 12008 577. 1 
unique? 032/479, 

4734/10597, LAP (NNL) 
22.7 
[C03] 

53. 
[C03] 

6.4 
[C03] 

n.a. n.a. n.a. n.a. 

P: Bas; distinct from NWA 032/479, NWA 4734/10597, and LAP stones [C03]  

C: no INAA data; compositionally [C03] indistinguishable from NNL launch-pair 

group (Fig. 13) 

n.a. NWA 12216 34.4 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none; Ves, FeNi 

C: no INAA data 

n.a. NWA 12248 37.3 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, fg; LiCl: none 

C: no INAA data 

n.a. NWA 12270 1300 6 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: none; ShM 

C: no INAA data; ShM: 26.0±3.9% Al2O3, 5.9±1.7% FeO, 5.0±2.2% MgO [C. Agee in 

MetBull] 

n.a. NWA 12279 1830 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: IMBr, fg; LiCl: An, OlGab, Gab, Gl; Ves 

C: no INAA data 

n.a. NWA 12368 1868 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: ñfeldspathic and maficò [C. Agee in MetBull]; ShM, FeNi 

C: no INAA data; ShM: 28.8±4.2% Al2O3, 4.2±2.1% FeO, 4.1±1.8% MgO [C. Agee in 

MetBull] 

n.a. NWA 12384 244. 2 unique? bas 
20.4 

[C02] 
n.a. n.a. n.a. n.a. n.a. 

P: MBasBr; LiCl: MBas 

C: no INAA data; 2.0% TiO2, high Mgô (55 [C02]) 

n.a. NWA 12393 1267.1 1 
unique? not 733 clan; plag 

is too anorthitic 
bas n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr of OlGabNor mineralogy 

C: no INAA data; An96 vs. An91-92 in NWA 773 clan [V01] 

n.a. NWA 12422 42.8 2 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none; Ves 

C: no INAA data 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

n.a. NWA 12427 3469. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: anorthositic OlGab; VesShM 

C: no INAA data; ShM: 27.9±6.3% Al2O3, 5.5±3.2% FeO, 5.2±3.4% MgO [C. Agee in 

MetBull] 

n.a. NWA 12428 2070. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: ñdiverse;ò VesShM 

C: no INAA data; ShM: 24.3±2.5% Al2O3, 6.3±2.7% FeO, 9.6±2.9% MgO [C. Agee in 

MetBull] 

n.a. NWA 12592 1420. 1 ? bas? n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: Bas; Ves 

C: no INAA data 

n.a. NWA 12593 332.8 1 12592? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: Bas; GrBr, IMBr; Ves, FeNi 

C: no INAA data 

n.a. NWA 12603 47. 4 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: RgBr; LiCl: An, IMBr; Sph 

C: no INAA data 

× NWA 12604 631. 1 unique 6.0 13 3. 7 8 2 
3 

3 

P: RgBr, GlBr, fg; LiCl: An, Gl, IMBr, Bas; Mask, ShM, Sph 

C: low Na, mod high Ni, low Cr/Sc (compare with NWA 4819), v high Ba (Fig. S46) 

n.a. NWA 12630 233. 2 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none 

C: no INAA data 

n.a. NWA 12643 2602. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none 

C: no INAA data 

% NWA 12691 103,770. many 8046 & pairs 4.6 8 0.7 6 6  
4 

81 

P: PoBr; LiCl: quench textured; VesShM; FeNi  

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 12695 224. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: An 

C: no INAA data 

n.a. NWA 12697 140. many ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: An, IMBr, MBas; FeNi 

C: no INAA data 

% NWA 12760 58,090. 1 8046 & pairs 4.6 8 0.7 5 6  
2 

81 

P: PoBr; LiCl: none; VesShM  

C: typFLM; like NWA 8046 (Fig. S24) 

n.a. NWA 12765 15,949. 1 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none 

C: no INAA data 

n.a. NWA 12826 25. many ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: IMBr, MBas; FeNi 

C: no INAA data 

n.a. NWA 12830 232. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: IMBr; LiCl: none; FeNi 

C: no INAA data 

n.a. NWA 12831 150.8 9 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none 

C: no INAA data 

n.a. NWA 12839 68.75. 1 
unique? 032/479, 

4734/10597, LAP (NNL) 
bas 

23.0 

[B03] 
n.a. n.a. n.a. n.a. n.a. 

P: diabase, distinct from NNL launch-pair clan 

C: no INAA data; but data of [B03] largely indistinguishable from NNL launch pair 

group  

n.a. NWA 12870 30.07 1 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr, fg; LiCl: none 

C: no INAA data 



R. L. Korotev and A. J. Irving: Lunar Meteorites from Northern Africa - Supporting Information  S22 

Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

n.a. NWA 12909 2742. 1 unique? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: An; noritic troctolite mineralogy 

C: no INAA data 

n.a. NWA 12952 808. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr, fg; LiCl: none 

C: no INAA data 

n.a. NWA 12966 1.39 1 8046 & pairs? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: PoBr; LiCl: none; FeNi 

C: no INAA data 

n.a. NWA 12971 280. 1 unique? tro n.a. n.a. n.a. n.a. n.a. n.a. 

P: IMBr, AnTro; LiCl: none; Fo64.5ï75 ,< that of NWA 773 clan; different color and 

texture 

C: no INAA data 

n.a. NWA 12980 1300. 1 ? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 
P: IMBr; LiCl: An  

C: no INAA data 

n.a. NWA 12985 33. 1 ? feld n.a. n.a. n.a. n.a. n.a. n.a. 
P: FrBr; LiCl: none 

C: no INAA data 

n.a. NWA 12997 60. many 5744 & pairs? tro n.a. n.a. n.a. n.a. n.a. n.a. 
P: Tro, IMBr  

C: no INAA data 

5 
Oued 

Awlitis 001 
432.5 2 unique? 3.4 6 0.7 4 0 4 

8 

8 

P: IMBr, LiCl: An; ShM, FeNi  

C: typFLM but with v low Mgô & Cr/Sc, high Eu/Sm (Figs. S17ïS21) 

£ 
Rabt Sbayta 

002 
6371.9 1 8222 & pairs 3.5 7 0.6 5 2  

6 

37 

P: FrBr or RgBr, fg; LiCl: rare quench-textured; Ves 

C: typFLM; like NWA 8222 (Fig. S23) 

£ 
Rabt Sbayta 

004 
15464. 1 8222 & pairs 3.5 7 0.7 5 3  

4 

37 

P: FrBr or RgBr, fg; LiCl: none; Ves  

C: typFLM; like NWA 8222 (Fig. S23)  

n.a. 
Rabt Sbayta 

005 
20.78 4 8222 & pairs? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr or RgBr, fg; LiCl: none; Ves  

C: no INAA data 

n.a. 
Rabt Sbayta 

006 
4810. 2(4?) 8222 & pairs? n.a. n.a. n.a. n.a. n.a. n.a. n.a. 

P: FrBr; LiCl: none; ShM 

C: no INAA data; ShM: 33.2±1.9% Al2O3, 2.8±1.4% FeO, 2.1±1.2% MgO [C. Agee in 

MetBull] 

Ð 
Rabt Sbayta 

007 
4432. 1 unique 4.8 9 1.8 6 2 6 

7 

9 

P: FrBr; LiCl: Br; FeNi 

C: mod. high Cr/Sc (Fig. S25), high Lu/Sm (Fig. S7) 

Ð 
Rabt Sbayta 

007 pair 
(391.2) ? Rabt Sbayta 007 5.1 10 1.5 6 5  

2 

9 

P: none 

C: like Rabt Sbayta 007 but slightly lower Sm & higher Cr/Sc (Fig. S25)  

Æ 
Rabt Sbayta 

008 
229. 1 unique 6.6 12 0.8 2 6 5 

6 

6 

P: FrBr; LiCl: none; FeNi 

C: low Na & Eu (Fig. S5,S16), low La/Sm (Fig. S7), v low SEs (Fig. 12) 

ä Sueilila 005 282. ? 10495? 4.0 8 0.7 3 6  
6 

21 

P: PoBr; LiCl: GabAn, Dun 

C: typFLM; highly feldspathic (Figs. S17-S21); allegedly found in the NWA 10495 

strewn field, which may account for the high Ba, but Sm/Th is much lower (Fig. S72) 

n.a. 
Swayyah 

001 
4602. 6 ? bas n.a. n.a. n.a. n.a. n.a. n.a. 

P: Gab 

C: no INAA data 

! 
Talhat 

Lihoudi 
61.5 1 unique 5.3 10 2.4 5 8 3 

6 

6 

P: RgBr; LiCl: none 

C: ~high Cr/Sc, low Sm/Th, low Ni, mod high Ba (Figs. S25 & S46) 
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Plot Stone Name 
Mass 
(g) 

Pcs. 
Terrestrially,  or possibly 
launch paired with: 

FeO 
% 

Sc  
µg/g 

Sm  
µg/g 

SEI BaI UI N Petrographic and compositional features from MetBull and [peer-reviewed references]  

ß Tichiya 9354. 2 unique 6.1 14 4.7 6 8 6 
7 

7 

P: FrBr, fg; LiCl: Bas, Gl  

C: high Eu (Fig. S16), high Sm/Th (Fig. S15), low Na/Eu (Fig. S6), Ce/Ce*: 0.74 (Fig. 

S63), high As (Fig. S61) 

Samples with lunar-like compositions and petrography provided to us by meteorite dealers and collectors who claimed the parent rock to be from NWA 

] rock 65 (442.) ? 
in detail, unlike any lunar 

meteorite 
4.7 6 0.8 9 0 5 

5 

5 

P: none 

C: like typFLM but high very SEs, e.g., 30 ng/g Ir, and nonchondritic SE ratios (Fig. 

Figs. S44, S55) 

¥ rock 87 (158.) ? 
in detail, unlike any lunar 

meteorite 
4.0 7 1.3 6 2 4 

5 

5 

P: none 

C: like typFLM; most like NWA 10073 but different Sm/Sc slope, lower Na, lower 

Cr/Sc, higher Sm/Th (Figs. S74 & S79) 

7 rock 142 (169.) ? 
in detail, unlike any lunar 

meteorite 
5.6 10 0.7 3 4 n.a. 

2 

2 

P: none 

C: like typFLM but v low Cr/Sc (Fig. S4) and high Sm/Th (Fig. S15)  

¾ rock 133 (4185.) ? 
in detail, unlike any lunar 

meteorite 
5.5 12 2.5 6 5 6 

4 

4 

P: none 

C: low Na, low Ni (Fig. S46); Ce/Ce*: 1.17 (Fig. S12z, S63)  

t rock 4 (26.) ? 
in detail, unlike any lunar 

meteorite 
11.5 36 1.7 5 0 n.a. 

2 

2 

P: none 

C: mafic but low Th Fig. S3, low La/Sm, high Lu/Sm (Figs. S7 & S13e), high Eu/Sm 

(Fig. S43), low Ti/Sc (Fig. S32), low Fe/Sc (Fig. S44), low Ba, high SiO2 (Fig. S31)  
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Key and Abbreviations 

Meteoritical Bulletin cutoff date: 31 December 2019 

A16  Apollo 16, etc. 

An  ñanorthosites,ò anorthositic or feldspathic lithologies, including cataclastic anorthosites, noritic, gabbroic, troctolitic 

anorthosites, and their brecciated equivalents 

BaI Ba index: relative degree of Ba contamination using the scale of Fig. S67. Each increment represents a factor-of-2 

higher concentration of Ba. 

Bold  for stone name, indicates that the stone is compositionally unique or first-named stone of presumed pair group 

bas for meteorites with no composition data, described petrographically as basalt, diabase, or gabbro 

Bas  (mare) basalt; for lithic clasts, may include nonmare rocks or crystalline impact-melt rocks of basaltic mineralogy and 

texture 

Br  Breccia 

Diab diabase  

Dun dunite 

feld for meteorites with no composition data, described petrographically as ñfeldspathicò 

fg  for breccias, matrix or groundmass described as ñfine-grainedò or ñfiner-grainedò 

FLM  feldspathic lunar meteorite 

FrBr  fragmental breccia (Stöffler et al., 1980) 

Gab  Gabbro or gabbro lithic clast(s) in breccias 

Gl  glassy fragments, perhaps devitrified 

GlBr  glassy-matrix (impact-melt) breccia, including some designated as regolith breccias but for which no regolith 

components are identified or described 

GrBr  granulitic or granoblastic breccia, ñgranulite,ò recrystallized matrix  

GabNor  gabbronorite 

IMBr  impact-melt breccia or rock, ñmelt-matrixò breccia 

ITEs incompatible trace elements (K, P, Zr, REE (rare earth elements), Hf, Ta, Th, & U)  

LAP  the 6 LaPaz Icefield (Antarctica) lunar meteorite stones  

LiCl:  major lithic clasts includeé; ñnoneò = none are mentioned or described in the MetBull description 

KP  KREEP norite, basalt, or glass 

FeNi FeNi metal observed (kamacite, taenite) 

Mask  maskelynite observed 

MBas mare basalt 

MetBull the Meteoritical Bulletin Database < https://www.lpi.usra.edu/meteor/metbull.php > 

Mg´ Whole-rock mole % MgO/(MgO+FeOT) 

MoBr  monomict or nearly monomict breccia 

n.a.  not analyzed 

N number of subsamples of named stone; bottom: number of subsamples from which UI was calculated  

none no lithic clasts reported 

Nor  norite or anorthositic norite 

Oph ophitic textured lithic clast 

OlGab olivine gabbro (NWA 773 clan) 

Pcs. number of ñpiecesò reported in MetBull 

Plag plagioclase 

PoBr polymict breccia, not unambiguously subclassified as FrBr, GlBr, GrBr, IMBr, or RgBr 

RgBr  regolith breccia: described as having spherules (including devitrified), agglutinates, or glassy matrix containing 

vesicles presumably from solar-wind implanted ions 

SE siderophile elements (mainly, Ni and Ir) 

Sev several 

ShM shock-melt veins or ñpocketsò observed 

Sn schlieren observed 

Sph  spherules (glassy or devitrified, including broken) observed 

SpTro spinel troctolite 

https://www.lpi.usra.edu/meteor/metbull.php
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tro for meteorites with no composition data, described petrographically as troctolitic 

Tro  troctolite or anorthositic troctolite 

typFLM  typical FLM: mean composition for pair group is <11 µg/g Sc (Figs. 6 & S17), <1.5 µg/g Sm (Figs. 6 & S17), Cr/Sc 

< 110 (unless only 1ï2 anomalously high subsamples (Figs. S18b & S4), 0.3ï0.4% Na2O (Figs. S5b & S19b), and 

0.6ï0.9 µg/g Eu (Fig. S16). Atypical FLMs are richer in incompatible elements (Sm, Th) or Na2O (Fig. S25).  

UI  lithophile-element uniformity index (all subsamples of pair group): 1 = compositionally uniform, 9 = heterogeneous, 

see text 

v very 

Ves  vesicles in melt matrix 

VesShM shock-melt veins contain vesicles 

We  described as weathered or containing weathering products (calcite, etc.)  

 

Plot Symbols 
 

symbol meteorite or clan 

1 NEA 001 

2 DaG 262, 996, & 1042 

3 NEA 003 

4 DaG 400 & 1058 

5 Oued Awlitis 001 

7 rock 142  

8 Kalahari 008 

9 Kalahari 009 

A NWA 032 & 0479 

Â NWA 11352  

Æ Rabt Sbayta 008 

B NWA 482 

b NWA 10073 & 1 pair  

ß Tichiya 

C 
NWA 773, 2700, 2727, 2977, 3160, 3170, 3333, 6950, 7007, 8127, 10656, 10985, 11616, 11703, 11767, Anoual, & 

1 pair  

Ç NWA 10678 & 1 pair 

D NWA 2200 

Ð Rabt Sbayta 007 & 1 pair  

d NWA 11851 

E NWA 2995, 2996, 3190, 4503, 5151, 5152, 6252, 6554, 6555, & 2 pairs 

Ê NWA 10973 

Ë NWA 11223, 11809 

F NWA 2998 

f NWA 7262 

ä NWA 10495, Sueilila 005 

G NWA 3136 

H NWA 3163, 4483, 4881, & 6275 

h NWA 10404 

I NWA 4472 & 4485 

Î NWA 11886 

J NWA 4734 & 10597 

K NWA 4932 

k NWA 11243 & 1 pair  

L NWA 4884, 7611, 8277, 10480, 10566, & 1 pair  

M NWA 4898 

µ NWA 10447 

N NWA 4819 

Ñ NWA 10509,10798, Laôgad 003, & 2 possible pairs 
O NWA 4936, 5406, 6221, 6355, 6470, 6570, 7190, 7986, & 8181 

Ø NWA 10665 

P NWA 5000 

Q NWA 5153 
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symbol meteorite or clan 

R NWA 5207 

S NWA 5744, 8599, 8687, 10140, 10178, 10318, 10401, 11252, & 3 pairs 
T NWA 6481 

t rock 004 

U NWA 6578 

Û NWA 11127 

V,v NWA 6687 (V = CaO corrected, v = raw) 

W NWA 6721 

X NWA 6888 

Y NWA 7022 

Z NWA 7274 

@ NWA 8001 

# NWA 7931 

¿ NWA 8641, 8682, 10049, 10077, 10133, & 1 pair  

$ NWA 8022 & 10082 

¢ NWA 10626 & 1 pair   

¥ rock 087  

£ NWA 8222, 10823, 11212, 11237, Rabt Sbayta 002, 004, & 2 pairs  

% 
NWA 8046, 10309, 10461, 10609, 10643, 10649, 10756, 10822, 10901, 11029, 11266, 11269, 11273, 11303, 

11379, 11428, 11460, 11479, 11515, 12691, 12760, & 2 pairs  

& NWA 8055 

/ NWA 8010 

\ NWA 8701 & 1 pair  

¦ NWA 11006  

) NWA 8753 

[ NWA 7493 

] rock 065  

{ NWA 8673, 8733, 8746, 10048, 10065, 10123, 10902, 10964, 11110, 11193, 11216, 11228, 11788, & 1 pair  

} Aridal 017 

± NWA 8455, 8609, 8651, 8668, 8727, 8783, 10130, 10228, 10621, 10953, Laôgad & 3 pairs   

× NWA 12604  

÷ NWA 11182 

= NWA 10141, 10415, & 11111 

~ NWA 11061 

¼ NWA 8586 

½ NWA 8182 

¾ rock 133  

! Talhat Lihoudi 

§ NWA 8632 

© NWA 7959 

® 
NWA 7834, 7948, 8306, 10149, 10172, 10203, 10253, 10258, 10263, 10272, 10291, 10317, 10376, 10546, 10599, 

10644, 10782, 10810, 10989, 11109, 11185, 11249, 11563, Galb Inal, & 1 pair  

Þ NWA 11077 

¶ NWA 10783 
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Table S2. INAA data for subsamples, weighted means with 95% confidence limits, analytical 

uncertainties, sources of samples, and miscellaneous sample data. 

 

 
Table S2 is provided as XLS and CSV files (Table_S2_INAA_subsamples.xls and Table_S2_INAA_subsamples.csv). 
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Table S3a. Results of INAA: Mass-weighted mean concentrations of stones 

meteorite note Na2O CaO Sc Cr FeOT Co Ni Sr Zr Ba La Ce Nd Sm Eu Tb Yb Lu Hf Ta Ir Au Th U mass 

  % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ppm mg/g mg/g ng/g ng/g mg/g mg/g mg 

Anoual  0.192 n.a. 41.8 3190 21.0 59.7 <400 <200 <400 157 10.26 27.0 17.7 4.85 0.577 0.99 3.24 0.456 3.66 0.43 <15 27 1.58 0.38 101 
Aridal 017  0.319 13.5 7.84 1015 5.12 19.4 110 158 92 188 4.67 11.6 7.8 2.17 0.746 0.47 1.71 0.240 1.71 0.19 2.7 1.7 0.84 0.30 177 

DaG 262  0.349 16.7 7.67 640 4.38 20.1 240 202 27 150 2.21 5.8 3.2 1.02 0.749 0.21 0.82 0.121 0.74 0.10 10.5 62 0.36 0.18 47 

DaG 400 all 0.349 18.5 5.58 452 3.09 11.3 110 263 <35 104 1.46 3.8 2.3 0.71 0.720 0.15 0.57 0.081 0.51 0.06 3.9 2.6 0.22 0.18 533 
DaG 400 n.c. 0.349 18.1 6.09 498 3.38 12.2 120 270 <40 113 1.59 4.1 2.4 0.77 0.721 0.16 0.62 0.088 0.56 0.07 4.2 2.6 0.24 0.19 415 

DaG 996  0.357 16.0 7.81 618 4.25 17.9 190 247 <60 306 3.06 7.3 4.2 1.21 0.776 0.24 0.91 0.128 0.88 0.11 8.5 4.6 0.44 0.42 234 

DaG 1042  0.342 17.6 7.69 643 4.31 22.5 290 236 <80 263 2.71 6.7 3.8 1.12 0.738 0.23 0.87 0.125 0.84 0.12 11.9 4.2 0.45 0.44 204 
DaG 1058  0.327 18.2 5.12 421 2.98 10.8 79 356 <50 683 1.40 3.7 2.2 0.60 0.693 0.13 0.48 0.067 0.40 0.05 4.1 <4 0.21 0.60 212 

Galb Inal  0.450 15.1 21.2 1453 9.86 33.9 220 198 110 223 7.36 19.1 11.7 3.45 0.928 0.70 2.48 0.347 2.81 0.30 8.0 7.6 1.06 0.41 232 

Laôgad  0.450 14.6 11.80 956 7.08 38.2 480 368 300 1150 19.14 49.7 30.3 8.73 1.326 1.70 5.86 0.833 6.88 0.77 12.5 660 3.05 1.01 139 
Laôgad 003  0.336 14.1 13.0 894 5.72 17.1 130 198 36 5210 2.08 5.0 3.4 0.95 0.736 0.20 0.81 0.119 0.62 0.09 3.9 2.0 0.33 0.12 574 

NEA 001  0.337 17.0 11.42 831 5.29 13.4 78 224 <80 147 1.71 4.5 2.5 0.80 0.741 0.19 0.76 0.109 0.58 0.08 2.7 1.8 0.25 0.17 630 

NEA 003 m.b. 0.288 10.5 46.8 3720 20.6 51.5 72 147 <40 251 3.18 7.3 5.1 1.62 0.625 0.43 1.90 0.280 1.14 0.19 <5 <7 0.46 0.38 170 
NEA 003 br. 0.201 11.4 53.2 3480 24.9 56.9 42 118 380 176 5.84 15.0 12.1 3.74 0.666 0.95 3.60 0.512 2.56 0.34 <12 <15 0.87 0.45 158 

NWA 032  0.347 12.3 55.7 2740 22.1 41.8 50 142 170 n.a. 11.24 29.7 20.7 6.61 1.098 1.56 5.79 0.802 5.00 0.62 n.a. n.a. 1.90 0.45 184 

NWA 479  0.336 12.3 57.1 2720 22.4 43.1 75 127 <500 296 11.53 30.4 19.7 6.63 1.128 1.62 5.90 0.846 5.05 0.64 <15 <13 1.88 0.50 214 
NWA 482  0.377 17.1 6.93 519 3.76 13.2 140 171 <40 30 1.52 4.0 2.5 0.79 0.750 0.16 0.63 0.090 0.58 0.07 5.3 3.4 0.24 0.08 334 

NWA 773  0.186 9.0 29.8 3210 19.0 72.2 160 75 170 162 11.74 30.6 17.7 5.30 0.464 1.07 3.65 0.500 4.02 0.48 <7 <9 1.82 0.46 212 

NWA 2200  0.330 16.8 6.95 504 3.95 15.3 170 169 30 65 2.43 6.3 4.1 1.09 0.796 0.23 0.87 0.122 0.79 0.10 7.6 8.5 0.40 0.10 298 
NWA 2700  0.260 n.a. 37.3 3870 19.4 60.8 110 80 190 175 11.09 28.9 22.0 5.27 0.641 1.19 4.11 0.587 4.51 0.55 <15 130 1.75 0.44 25 

NWA 2727  0.231 10.0 34.3 3420 19.9 68.4 130 <160 170 170 11.07 29.3 17.9 5.34 0.508 1.10 3.86 0.539 4.17 0.51 <9 <7 1.74 0.47 377 

NWA 2977  0.113 n.a. 25.7 3560 18.6 81.4 190 <90 98 82 6.28 16.2 10.3 3.15 0.234 0.68 2.45 0.344 2.39 0.23 <15 <15 0.86 0.28 142 
NWA 2977 pair 0.131 5.4 24.1 2730 18.6 85.0 210 71 120 64 8.09 20.2 13.0 3.69 0.257 0.76 2.56 0.369 2.61 0.29 <4 0.7 1.27 0.40 57 

NWA 2995  0.467 13.9 19.3 1560 9.80 34.0 220 166 150 159 10.11 26.6 15.3 4.66 1.045 0.94 3.26 0.454 3.90 0.47 6.6 <10 1.90 0.54 246 

NWA 2995 pair 0.463 13.8 22.0 1920 11.66 40.8 160 158 120 191 10.27 26.8 14.7 4.58 1.053 0.87 3.01 0.411 2.99 0.40 4.0 <7 1.51 0.39 148 
NWA 2995 pair 0.435 14.2 21.6 1730 10.76 38.9 240 146 100 126 8.72 22.8 13.2 3.96 0.986 0.79 2.73 0.379 2.83 0.34 6.2 <8 1.30 0.36 180 

NWA 2996  0.475 14.7 18.3 1580 9.70 34.2 180 162 120 187 10.38 28.0 16.2 4.63 1.097 0.90 3.07 0.425 3.32 0.38 5.4 <14 1.57 0.46 253 

NWA 2998  0.344 17.4 4.89 356 2.67 7.7 60 192 <40 29 0.85 2.2 1.5 0.42 0.761 0.09 0.36 0.052 0.28 0.04 3.0 <4 0.13 0.03 224 
NWA 3136  0.295 12.4 46.6 2860 15.36 35.6 160 152 100 645 7.67 20.6 12.4 3.86 0.935 0.82 3.37 0.476 2.93 0.34 6.0 <9 1.29 0.37 230 

NWA 3160   0.153 n.a. 40.2 3560 20.9 64.4 110 <140 190 163 14.75 38.9 24.0 6.86 0.611 1.35 4.14 0.559 4.92 0.62 <10 <10 2.18 0.60 316 

NWA 3163  0.288 15.8 12.63 1025 5.84 13.1 38 137 <80 17 0.79 2.2 <5 0.49 0.658 0.12 0.55 0.081 0.33 0.04 <4 <4 0.10 <0.2 304 
NWA 3170  0.260 n.a. 39.6 2820 20.7 55.9 110 <170 <570 244 24.29 64.8 34.6 11.19 0.756 2.27 8.14 1.152 10.18 0.96 n.a. n.a. 4.29 1.15 42 

NWA 3190  0.451 14.1 18.00 1454 9.24 33.0 190 152 97 171 8.62 23.3 12.7 3.75 1.047 0.73 2.54 0.352 2.46 0.33 6.2 22 1.33 0.33 217 

NWA 3333  0.154 n.a. 32.7 3600 20.9 78.1 150 <130 140 133 10.21 24.6 14.7 4.48 0.409 0.92 3.19 0.445 3.61 0.42 <10 21 1.43 0.38 584 
NWA 4472 all 0.604 12.5 20.8 1550 9.19 22.6 130 215 440 601 44.66 116. 70. 19.51 1.50 4.00 13.4 1.82 11.1 1.60 3.3 <10 7.49 2.02 323 

NWA 4472 REE 0.600 12.6 20.9 1540 9.20 22.5 120 217 440 606 32.12 83. 50. 14.22 1.45 2.99 11.2 1.55 11.0 1.57 3.4 <9 6.70 1.97 249 

NWA 4483  0.292 16.2 11.20 889 5.01 12.6 54 143 <80 40 0.92 2.5 <7 0.53 0.682 0.13 0.57 0.084 0.34 0.05 1.5 <4 0.12 <0.2 314 

NWA 4485  0.573 12.3 21.1 1590 9.51 36.8 260 209 420 430 30.76 79.8 47.0 13.77 1.431 2.88 10.77 1.501 11.01 1.44 16.6 <14 6.24 1.84 427 

NWA 4503  0.497 14.0 17.76 1570 9.44 33.8 230 158 200 157 11.29 29.4 17.4 5.15 1.110 1.00 3.48 0.483 4.87 0.41 6.4 2.9 1.62 0.43 168 
NWA 4734  0.377 13.1 59.5 2240 21.8 37.4 23 <300 <400 148 12.33 32.1 20.9 7.36 1.184 1.73 6.26 0.880 5.32 0.66 <14 <13 2.06 0.59 278 

NWA 4819  0.363 14.9 13.01 1421 7.03 27.8 290 203 100 158 7.52 19.5 11.4 3.36 0.824 0.71 2.65 0.366 2.76 0.34 11.9 4.1 1.51 0.46 275 

NWA 4881  0.283 15.9 14.61 1327 6.00 14.5 57 138 <100 86 0.91 2.5 <6 0.53 0.638 0.13 0.59 0.086 0.33 <0.9 <3 <3 0.11 <0.3 311 
NWA 4884  0.366 13.9 29.9 2050 13.72 43.8 150 115 <210 88 6.29 16.4 10.1 3.07 0.786 0.64 2.35 0.326 2.25 0.26 <10 <10 0.93 0.26 266 

NWA 4898  0.296 13.4 65.4 3020 17.17 24.8 18 <240 <390 72 4.71 14.8 12.2 4.56 0.997 1.06 4.00 0.570 4.45 0.24 <14 <10 0.44 <0.8 133 

NWA 4932  0.307 13.5 19.72 1500 8.55 44.3 600 254 <120 447 2.34 6.3 <10 1.16 0.637 0.28 1.26 0.181 0.89 0.14 27.4 8.0 0.54 0.16 210 
NWA 4936  0.512 14.4 8.89 777 5.94 42.5 600 198 180 172 13.26 35.0 20.5 6.14 1.394 1.17 3.96 0.547 4.71 0.59 19.1 12.1 1.95 0.48 294 

NWA 5000 chips 0.411 15.3 9.94 861 5.76 37.2 530 181 <90 197 3.26 8.6 5.1 1.50 0.915 0.31 1.17 0.163 1.10 0.14 23.8 9.2 0.49 0.20 633 

NWA 5000 dust 0.440 14.8 10.26 772 5.70 30.1 748 189 74 120 4.91 12.5 7.3 2.21 0.976 0.43 1.57 0.220 1.68 0.20 18.0 27.9 0.709 0.233 886 
NWA 5151  0.478 14.3 16.71 1440 8.52 31.7 170 156 120 183 11.53 33.0 16.9 4.84 1.143 0.91 2.99 0.417 3.07 0.36 5.2 61 1.76 0.44 185 
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meteorite Note Na2O CaO Sc Cr FeOT Co Ni Sr Zr Ba La Ce Nd Sm Eu Tb Yb Lu Hf Ta Ir Au Th U mass 

  % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ppm mg/g mg/g ng/g ng/g mg/g mg/g mg 

NWA 5152  0.461 14.1 16.75 1460 9.03 34.4 210 165 110 146 8.65 22.9 13.6 3.93 1.037 0.77 2.66 0.369 2.84 0.37 8.4 3.4 1.30 0.33 166 
NWA 5153  0.476 13.6 25.6 1960 12.72 42.4 150 132 120 127 9.94 26.2 14.8 4.61 0.993 0.90 3.15 0.431 3.27 0.40 3.6 <7 1.54 0.43 185 

NWA 5207  0.484 14.9 15.52 1065 7.56 26.7 230 165 110 123 8.39 21.9 12.4 3.92 1.121 0.77 2.71 0.376 2.87 0.36 7.2 4.3 1.26 0.35 255 

NWA 5406  0.546 14.4 9.08 768 5.82 34.6 520 198 200 159 13.65 35.7 21.5 6.35 1.442 1.25 4.15 0.573 4.92 0.62 12.4 11.8 1.97 0.52 178 
NWA 5744  0.244 13.9 8.50 1079 5.97 22.6 100 126 <40 63 0.91 2.4 <7 0.45 0.567 0.10 0.42 0.062 0.28 0.04 <5 <6 0.12 <0.3 416 

NWA 5744 pair 0.245 13.1 8.70 1208 5.91 21.5 76 142 14 254 0.80 2.2 1.7 0.42 0.572 0.09 0.41 0.057 0.24 0.04 1.1 2.6 0.08 <0.13 172 

NWA 5744 pair 0.256 13.0 9.76 1289 6.27 21.5 86 113 <30 111 0.86 2.3 1.8 0.46 0.568 0.10 0.44 0.065 0.25 0.03 1.6 2.2 0.10 0.12 61 
NWA 5744 pair 0.238 12.6 7.77 1249 5.67 24.5 110 132 <40 89 0.76 1.9 2.1 0.39 0.542 0.09 0.38 0.053 0.24 0.03 1.6 <3 0.08 <0.17 125 

NWA 6221  0.519 14.6 9.74 776 6.61 81.8 1190 209 160 204 12.18 32.3 19.0 5.69 1.347 1.08 3.64 0.505 4.22 0.54 40.5 24 1.69 0.49 179 

NWA 6252  0.386 13.7 27.2 2140 12.95 46.2 150  100 162 9.16 25.9 13.9 3.85 0.907 0.73 2.59 0.359 2.56 0.31 52.5 3.7 1.40 0.37 78 
NWA 6275  0.312 17.5 7.35 500 3.40 8.1 27 147 <60 31 0.89 2.4 <6 0.42 0.707 0.09 0.37 0.054 0.22 <1.5 <4 <4 0.12 <0.2 101 

NWA 6355  0.520 14.8 10.04 856 5.83 31.1 440 195 180 175 13.05 34.1 20.6 6.13 1.413 1.18 3.95 0.545 4.60 0.59 11.8 9.4 1.87 0.47 176 
NWA 6470  0.510 15.0 9.59 885 5.59 27.5 380 191 150 194 11.07 28.5 17.2 4.97 1.318 0.97 3.24 0.446 3.80 0.47 10.6 8.1 1.63 0.43 177 

NWA 6481  0.479 15.9 9.15 737 4.74 17.6 210 206 <90 285 3.52 9.1 5.4 1.63 1.017 0.34 1.32 0.187 1.19 0.16 7.3 2.5 0.60 0.23 231 

NWA 6554  0.442 13.8 19.6 2120 11.32 46.6 320 144 150 134 9.01 24.5 13.1 4.11 0.967 0.80 2.77 0.390 3.68 0.34 10.9 3.6 1.38 0.36 174 
NWA 6555  0.386 14.1 25.5 1760 12.32 62.7 560 123 89 121 8.13 22.3 12.7 3.80 0.913 0.77 2.66 0.373 2.65 0.33 23.4 11.5 1.18 0.32 196 

NWA 6570  0.519 14.5 9.16 778 5.83 33.9 480 196 200 164 14.13 37.2 21.9 6.63 1.419 1.29 4.27 0.591 5.02 0.66 11.2 9.5 2.05 0.53 105 

NWA 6578  0.324 16.9 8.12 599 4.18 12.8 120 198 <70 51 2.18 5.9 3.7 1.08 0.759 0.24 0.90 0.126 0.81 0.11 5.0 <5 0.36 0.14 232 
NWA 6687 raw 0.515 17.6 37.7 1520 16.30 29.9 79 472 690 1090 33.8 89. 57. 17.5 2.00 3.50 12.3 1.69 17.5 1.44 <12 33 6.19 1.87 197 

NWA 6687 cor. 0.568 n.a. 41.5 1680 17.96 32.9 87 521 759 1200 37.2 98. 63. 19.3 2.200 3.85 13.5 1.87 19.3 1.58 <12 36 6.82 2.06 179 

NWA 6721  0.457 15.6 10.42 729 4.96 17.7 180 241 <80 1250 3.30 9.8 4.9 1.51 0.857 0.31 1.21 0.169 1.06 0.14 7.1 3.0 0.54 0.23 319 
NWA 6888  0.460 14.2 12.97 901 5.66 18.0 130 303 52 6140 4.78 12.1 6.9 2.15 0.925 0.45 1.69 0.236 1.60 0.19 4.7 <7 0.67 0.23 233 

NWA 6950   0.133 7.7 24.7 3070 19.4 84.7 190 <190 <270 142 6.55 18.2 11.7 3.35 0.270 0.70 2.63 0.374 2.52 0.28 <10 <10 0.95 0.37 147 

NWA 7007  0.246 n.a. 39.2 3040 19.2 58.5 140 <205 200 268 15.45 41.6 23.5 7.40 0.599 1.48 4.94 0.695 5.24 0.63 <10 <10 2.40 0.68 120 
NWA 7022 br. 0.603 15.2 10.33 676 5.31 18.8 210 200 170 143 12.59 32.9 18.8 5.61 1.390 1.08 3.51 0.480 4.14 0.49 9.4 4.2 2.07 0.53 156 

NWA 7022 cl. 0.711 15.0 13.67 733 6.29 16.1 140 204 270 225 20.17 53.0 31.3 9.22 1.602 1.76 5.69 0.783 6.68 0.82 6.1 4.7 3.07 0.85 167 

NWA 7190  0.520 14.5 9.41 808 5.95 33.6 470 196 190 200 14.46 38.2 20.6 6.35 1.420 1.23 4.13 0.569 4.84 0.63 12.4 11.0 2.06 0.56 111 
NWA 7262  0.347 17.0 5.65 402 3.13 9.1 67 163 12 27 1.32 3.3 1.9 0.58 0.766 0.12 0.47 0.069 0.41 0.06 2.7 <4 0.22 0.07 242 

NWA 7274  0.368 15.0 11.78 1047 6.07 28.4 310 207 140 742 10.62 27.4 15.9 4.84 0.937 0.96 3.56 0.494 3.54 0.43 12.8 3.8 1.93 0.66 232 

NWA 7493  0.336 16.5 8.40 580 4.37 12.3 84 188 <60 97 1.96 5.2 3.2 0.94 0.763 0.20 0.75 0.106 0.60 0.09 3.6 2.3 0.28 0.14 743 
NWA 7611  0.398 13.8 26.5 1760 12.11 38.9 170 160 84 183 6.38 16.5 10.5 3.09 0.867 0.63 2.33 0.329 2.24 0.27 5.0 3.7 0.97 0.42 320 

NWA 7611 pair 0.338 11.2 32.8 2200 15.38 46.8 120 136 120 119 6.38 16.4 11.6 3.14 0.751 0.65 2.28 0.331 2.40 0.26 4.0 <5 0.88 0.54 103 

NWA 7834  0.399 14.1 19.6 1600 9.86 38.3 230 173 100 260 8.00 20.9 12.4 3.58 0.966 0.71 2.47 0.343 2.58 0.31 6.0 3.0 1.15 0.42 326 
NWA 7834 pair 0.427 12.9 20.1 1760 10.39 39.0 250 191 130 440 8.90 23.2 15.1 4.10 1.011 0.82 2.82 0.401 2.87 0.36 5.8 5.6 1.36 0.54 99 

NWA 7931  0.336 14.8 18.4 1183 7.54 28.0 300 159 53 206 3.90 10.3 7.0 1.88 0.759 0.40 1.58 0.222 1.34 0.16 12.6 7.5 0.60 0.27 158 

NWA 7948  0.400 13.2 17.81 1600 9.56 37.6 200 240 82 182 6.96 18.2 11.1 3.23 0.922 0.66 2.31 0.321 2.41 0.32 6.3 3.0 1.02 0.32 233 
NWA 7959  0.336 16.7 5.49 475 3.35 18.2 210 241 24 1560 2.57 6.8 4.4 1.17 0.792 0.23 0.81 0.114 0.74 0.10 9.2 3.4 0.42 0.25 247 

NWA 7986  0.514 14.7 9.09 742 5.65 30.7 430 178 180 185 13.26 34.4 19.3 6.23 1.410 1.20 3.99 0.553 4.65 0.64 10.3 10.2 1.90 0.42 104 

NWA 8001  0.393 15.9 9.04 653 4.74 22.2 280 304 97 529 7.58 19.7 12.3 3.54 0.950 0.71 2.56 0.353 2.70 0.32 10.6 2.8 1.30 0.38 243 
NWA 8010  0.476 15.0 11.32 854 5.83 36.7 380 269 170 1020 14.32 36.0 21.3 6.42 1.118 1.28 4.47 0.609 5.08 0.65 7.5 6.5 2.19 0.52 223 

NWA 8022  0.458 16.4 5.31 477 3.71 31.7 520 207 29 66 2.72 6.8 4.2 1.14 0.986 0.25 1.11 0.158 0.95 0.16 24.5 8.2 0.70 0.20 223 

NWA 8046  0.315 15.5 7.79 689 4.53 19.8 210 169 <40 242 1.69 4.4 2.3 0.73 0.755 0.15 0.57 0.084 0.44 0.06 10.7 2.6 0.21 0.07 152 
NWA 8046 pair 0.326 15.7 7.78 698 4.43 16.1 130 203 25 343 1.69 4.1 2.5 0.75 0.766 0.15 0.57 0.085 0.43 0.06 4.4 2.0 0.21 0.15 90 

NWA 8046  pair 0.356 14.8 8.32 750 4.79 17.9 170 175 44 222 2.05 4.6 4.0 0.88 0.813 0.18 0.63 0.096 0.53 0.08 5.3 2.5 0.28 0.10 61 

NWA 8046 pair 0.318 14.8 8.95 864 5.35 21.1 190 149 36 38 1.89 5.0 3.2 0.91 0.682 0.19 0.74 0.107 0.63 0.08 6.2 4.0 0.28 0.11 165 
NWA 8055  0.419 15.0 15.75 904 6.41 15.6 70 245 <80 1130 1.83 4.3 2.8 0.95 0.914 0.22 1.01 0.147 0.69 0.08 4.4 1.6 0.20 0.18 234 

NWA 8127  0.111 n.a. 29.4 3690 18.2 78.9 130 <20 <90 69 4.76 13.1 4.8 2.61 0.230 0.58 2.25 0.326 1.87 0.10 <10 <10 0.64 0.20 72 

NWA 8181  0.540 13.9 10.30 862 6.67 40.8 610 209 230 229 16.83 41.9 27.1 7.72 1.563 1.50 4.99 0.694 5.97 0.75 16.6 14.1 2.40 0.68 249 
NWA 8182  0.530 12.4 19.9 1730 10.64 36.1 170 153 200 201 16.60 41.5 26.1 7.26 1.171 1.43 4.67 0.642 5.52 0.96 6.4 <8 2.25 0.70 176 
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NWA 8222  0.367 17.1 6.93 458 3.37 10.5 97 229 <40 228 1.36 3.4 2.6 0.61 0.812 0.13 0.53 0.075 0.41 0.05 4.3 1.8 0.20 0.13 250 
NWA 8222 pair 0.362 17.5 6.86 476 3.54 9.2 79 201 42 309 2.01 5.2 3.5 0.90 0.812 0.19 0.74 0.105 0.59 0.07 3.2 2.3 0.35 0.17 108 

NWA 8222 pair 0.361 17.7 7.18 481 3.57 10.9 120 229 29 263 1.64 3.9 2.7 0.75 0.814 0.15 0.54 0.079 0.42 0.06 4.4 1.8 0.32 0.26 161 

NWA 8277  0.352 12.5 31.8 2220 14.54 45.5 160 161 77 207 6.25 15.9 11.5 3.06 0.780 0.65 2.28 0.327 2.21 0.24 3.9 4.6 0.87 0.38 340 
NWA 8306  0.408 14.9 17.14 1540 8.86 34.4 230 202 81 519 7.27 18.1 12.5 3.30 0.921 0.67 2.29 0.317 2.37 0.32 6.0 3.5 1.01 0.45 242 

NWA 8455  0.502 14.6 10.12 787 5.97 35.3 490 262 210 1070 16.23 40.3 25.3 7.44 1.322 1.43 4.91 0.668 5.61 0.68 12.3 11.5 2.44 0.70 196 

NWA 8455 pair 0.557 13.6 10.20 843 5.88 31.9 460 222 230 508 15.66 38.9 25.8 7.06 1.319 1.40 4.86 0.667 5.42 0.63 13.1 10.7 2.47 0.77 96 
NWA 8455 pair 0.509 13.1 10.58 900 6.84 46.4 690 219 270 529 17.83 44.7 28.4 8.24 1.393 1.63 5.62 0.769 6.62 0.79 19.5 15.6 2.89 0.81 74 

NWA 8455 pair 0.545 14.6 10.46 855 6.04 31.8 450 232 200 360 13.71 35.3 21.6 6.23 1.325 1.21 4.19 0.580 4.73 0.56 13.6 12.5 2.13 0.73 92 

NWA 8586  0.382 16.2 8.36 580 3.96 10.6 62 185 30 56 2.62 6.5 4.2 1.15 0.781 0.26 1.09 0.153 0.92 0.14 2.3 <3 0.65 0.39 233 
NWA 8599  0.231 12.7 7.21 1292 5.41 22.8 110 139 <40 318 0.69 1.8 2.0 0.36 0.531 0.08 0.33 0.049 0.20 0.04 2.9 1.4 0.08 0.06 194 

NWA 8609  0.633 14.6 10.12 944 5.99 41.4 770 313 270 938 19.92 51.2 30.7 8.98 1.311 1.78 6.11 0.832 6.74 0.80 20.2 17.2 3.19 1.24 262 
NWA 8632  0.267 9.5 51.0 3360 22.8 49.4 72 171 110 933 7.64 20.3 14.5 4.66 0.799 1.11 4.05 0.567 3.48 0.41 <6 <10 1.34 <2 113 

NWA 8641  0.469 15.6 10.57 726 5.03 15.6 170 216 70 290 5.72 14.2 9.4 2.56 1.049 0.51 1.82 0.251 2.11 0.24 7.7 3.7 0.83 0.32 226 

NWA 8641 pair 0.503 15.3 10.07 730 5.08 20.5 230 242 83 1180 6.45 16.2 11.0 2.93 1.097 0.57 1.97 0.273 1.92 0.23 10.1 5.3 0.90 0.31 120 
NWA 8651  0.489 13.6 10.23 817 6.09 35.1 480 229 250 491 17.10 44.1 26.4 7.70 1.420 1.51 5.06 0.699 5.99 0.71 12.8 9.7 2.69 0.83 139 

NWA 8668  0.493 15.2 9.39 778 5.61 33.5 460 251 200 370 14.53 35.4 22.6 6.61 1.311 1.29 4.45 0.603 5.06 0.60 12.9 10.2 2.16 0.75 220 

NWA 8673  0.311 13.6 15.53 1300 7.31 38.7 470 172 50 750 4.07 10.1 7.0 1.82 0.720 0.39 1.64 0.231 1.37 0.18 17.0 9.5 0.82 0.37 292 
NWA 8673 pair 0.318 16.9 16.01 1249 7.17 36.2 410 353 91 4660 5.98 15.0 8.7 2.41 0.673 0.48 1.91 0.273 1.92 0.24 19.0 7.0 1.22 0.71 75 

NWA 8682  0.476 15.3 9.48 737 4.90 17.3 200 255 71 1140 5.51 13.7 8.8 2.48 1.052 0.49 1.70 0.237 1.77 0.21 7.2 5.6 0.80 0.29 365 

NWA 8687  0.210 11.6 7.24 3850 6.06 26.8 130 256 16 184 0.64 1.9 <4 0.32 0.471 0.08 0.31 0.047 0.18 0.03 2.5 2.4 0.09 0.83 140 
NWA 8701  0.485 15.4 18.4 943 6.51 14.0 110 214 140 171 11.84 28.5 16.2 4.57 0.902 0.99 4.35 0.614 3.94 0.62 4.0 3.0 3.75 1.67 359 

NWA 8701 pair 0.411 15.4 19.0 981 6.62 13.1 93 307 100 174 8.92 21.4 13.6 3.64 0.882 0.79 3.47 0.485 3.05 0.45 4.7 2.6 2.48 1.03 273 

NWA 8727  0.486 13.5 10.63 860 6.40 36.6 500 289 250 361 18.12 45.9 28.1 8.32 1.473 1.63 5.47 0.752 6.43 0.80 13.0 15.4 2.73 0.72 211 
NWA 8733  0.323 13.5 18.3 1485 8.27 44.3 580 181 82 314 5.55 13.9 8.9 2.54 0.720 0.54 2.17 0.311 1.92 0.25 26.2 9.8 1.11 0.45 268 

NWA 8746  0.329 13.4 18.3 1459 8.17 39.0 460 175 72 352 5.77 14.5 9.5 2.54 0.740 0.53 2.13 0.303 1.90 0.25 21.6 7.7 1.14 0.40 207 

NWA 8753  0.353 16.0 5.01 495 3.09 11.0 87 172 31 49 1.82 4.7 3.1 0.86 0.764 0.17 0.64 0.092 0.61 0.07 2.7 2.2 0.27 0.10 351 
NWA 8783  0.527 13.9 9.83 823 5.90 33.4 490 240 220 556 16.21 41.4 25.0 7.36 1.350 1.44 4.97 0.680 5.88 0.65 13.8 11.2 2.58 0.89 315 

NWA 10048  0.319 14.4 18.1 1472 7.99 38.8 510 219 66 546 4.97 12.8 8.2 2.30 0.705 0.50 1.98 0.286 1.76 0.22 21.0 8.8 0.99 0.60 257 

NWA 10049  0.471 15.8 10.46 750 5.08 15.3 190 258 110 1136 6.38 16.2 11.1 2.86 1.053 0.56 1.91 0.270 2.35 0.23 6.6 4.7 0.93 0.34 276 
NWA 10065  0.323 14.0 17.61 1393 7.92 40.3 470 223 68 1228 5.14 13.2 8.4 2.31 0.733 0.48 1.96 0.279 1.75 0.25 19.2 7.0 1.07 0.49 118 

NWA 10073  0.395 16.2 7.42 625 3.72 14.8 160 183 49 39 3.07 7.8 5.5 1.44 0.804 0.29 1.08 0.152 1.05 0.12 8.0 2.5 0.56 0.39 189 

NWA 10073 pair 0.376 16.5 7.57 619 3.88 14.6 160 320 48 132 3.32 8.5 5.5 1.50 0.793 0.30 1.13 0.160 1.09 0.15 6.2 2.8 0.61 0.50 96 
NWA 10077  0.484 15.4 10.09 801 5.19 20.9 260 236 88 1130 5.83 14.6 9.3 2.67 1.063 0.52 1.82 0.252 1.87 0.23 10.2 6.6 0.86 0.28 111 

NWA 10082  0.455 16.8 5.17 447 3.47 30.1 490 218 48 114 2.80 6.9 4.0 1.15 0.972 0.24 1.07 0.150 0.97 0.15 23.1 7.0 0.70 0.24 67 

NWA 10123  0.305 13.3 15.13 1211 7.05 38.1 520 201 53 1040 2.72 6.8 4.2 1.21 0.694 0.26 1.13 0.163 0.91 0.13 23.2 7.9 0.56 0.30 211 
NWA 10130  0.627 13.8 9.98 890 6.67 52.4 890 242 210 560 16.60 41.5 25.9 7.43 1.299 1.47 5.14 0.712 5.62 0.64 28.9 22 2.59 0.95 197 

NWA 10133  0.492 13.7 10.93 845 5.62 20.6 240 260 120 871 8.35 20.9 13.6 3.86 1.131 0.74 2.60 0.363 3.04 0.35 7.6 5.4 1.28 0.40 253 

NWA 10140  0.248 14.0 6.24 814 5.13 17.7 46 123 18 31 0.53 1.4 1.0 0.30 0.584 0.07 0.32 0.047 0.23 0.03 2.5 0.4 0.06 0.02 39 
NWA 10141  0.313 16.7 7.35 567 3.95 13.6 140 253 52 469 2.60 6.8 4.9 1.25 0.726 0.26 0.94 0.135 0.90 0.13 5.4 2.3 0.43 0.20 203 

NWA 10149  0.424 13.7 20.6 1384 9.55 36.0 300 204 120 505 7.96 20.6 13.5 3.61 0.956 0.74 2.53 0.362 2.73 0.34 9.9 5.0 1.30 0.51 149 

NWA 10172  0.384 12.6 24.8 1810 11.06 36.7 200 188 120 460 7.68 19.8 12.6 3.55 0.893 0.73 2.55 0.369 2.53 0.31 5.5 3.2 1.16 0.48 168 
NWA 10178  0.278 14.8 6.66 901 4.26 15.1 72 140 18 182 0.54 1.4 1.2 0.27 0.600 0.06 0.25 0.039 0.14 0.02 1.1 <1.3 0.06 0.04 191 

NWA 10203  0.422 15.3 16.22 1185 7.78 28.6 220 221 180 625 8.95 23.2 13.9 3.97 1.028 0.80 2.80 0.395 4.34 0.33 7.8 4.4 1.30 0.48 203 

NWA 10228  0.422 15.3 16.22 1185 7.78 28.6 220 221 180 625 8.95 23.2 13.9 3.97 1.028 0.80 2.80 0.395 4.34 0.33 7.8 4.4 1.30 0.48 203 
NWA 10253  0.407 13.5 18.8 1640 9.93 35.8 190 186 140 200 7.83 20.1 12.9 3.69 0.928 0.72 2.53 0.359 2.87 0.34 4.8 4.2 1.17 0.45 198 

NWA 10258  0.425 14.1 16.57 1397 8.62 34.7 260 188 140 403 8.90 22.7 14.0 4.08 1.011 0.80 2.79 0.392 3.27 0.35 7.3 21 1.33 0.53 303 

NWA 10263  0.409 12.3 23.0 1740 11.79 44.3 240 190 140 457 8.30 20.9 14.2 3.80 0.935 0.77 2.62 0.379 2.90 0.26 5.9 4.4 1.25 0.51 206 
NWA 10272  0.409 12.2 24.6 1780 11.91 41.8 220 155 150 261 8.59 21.8 13.6 3.98 0.944 0.79 2.78 0.392 3.05 0.48 5.7 3.4 1.32 0.48 160 
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meteorite note Na2O CaO Sc Cr FeOT Co Ni Sr Zr Ba La Ce Nd Sm Eu Tb Yb Lu Hf Ta Ir Au Th U mass 

  % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ppm mg/g mg/g ng/g ng/g mg/g mg/g mg 

NWA 10291  0.460 14.2 24.9 1560 10.39 32.7 170 172 150 408 10.28 26.1 16.2 4.68 1.041 0.93 3.10 0.434 3.25 0.38 5.9 2.9 1.56 0.61 160 
NWA 10309  0.330 15.7 8.54 757 4.98 19.8 200 176 34 204 1.64 4.0 2.9 0.71 0.755 0.15 0.56 0.083 0.41 0.06 7.4 2.8 0.20 0.13 467 

NWA 10317  0.395 12.5 19.3 1920 10.48 40.6 240 176 97 245 7.26 18.6 11.9 3.36 0.905 0.69 2.31 0.334 2.31 0.27 5.8 4.8 1.07 0.42 136 

NWA 10318  0.254 12.7 9.79 1325 6.30 22.2 110 143 35 174 1.56 3.2 2.3 0.61 0.589 0.12 0.50 0.074 0.55 0.05 1.9 1.9 0.24 0.10 143 
NWA 10376  0.380 13.8 19.4 1780 10.32 40.4 240 169 150 795 6.93 17.9 11.5 3.23 0.859 0.65 2.28 0.331 2.93 0.27 5.6 4.3 1.06 0.49 134 

NWA 10401  0.236 12.6 7.91 1141 5.89 21.8 99 124 16 79 0.66 1.8 1.5 0.37 0.541 0.08 0.35 0.052 0.21 0.03 1.5 0.6 0.07 0.05 202 

NWA 10404  0.359 16.6 6.61 520 3.72 14.3 150 173 68 62 3.82 9.8 6.3 1.79 0.822 0.35 1.32 0.185 1.35 0.17 6.3 3.3 0.66 0.22 206 
NWA 10415  0.313 15.8 7.52 625 4.14 14.8 150 393 51 3110 2.59 6.6 4.4 1.20 0.729 0.25 0.91 0.132 0.90 0.11 6.3 2.5 0.41 0.19 238 

NWA 10447  0.304 11.1 29.7 2730 15.15 53.4 140 170 67 497 5.27 13.8 10.3 2.59 0.672 0.55 1.92 0.281 1.88 0.23 6.1 2.9 0.79 0.46 169 

NWA 10461  0.317 15.2 8.23 716 4.54 14.9 90 184 24 237 1.55 3.8 2.8 0.73 0.738 0.15 0.59 0.086 0.41 0.05 2.6 7.0 0.22 0.09 69 
NWA 10480  0.359 13.0 31.0 1840 13.77 40.2 140 300 86 198 6.10 15.7 11.1 2.99 0.803 0.64 2.25 0.330 2.21 0.22 <6 3.0 0.89 0.84 97 

NWA 10495  0.374 15.5 13.53 809 5.36 11.6 58 281 40 4380 1.74 3.7 3.2 0.87 0.887 0.19 0.79 0.117 0.53 0.07 1.8 1.3 0.15 0.11 492 
NWA 10509  0.331 14.0 12.24 862 5.46 19.2 120 260 52 6670 3.31 8.5 5.6 1.46 0.755 0.30 1.11 0.162 0.99 0.11 4.4 2.2 0.46 0.19 200 

NWA 10509? pair 0.309 14.0 17.67 1059 7.49 21.5 95 196 55 1910 3.34 7.7 5.5 1.19 0.761 0.24 0.93 0.143 0.62 0.09 5.0 2.2 0.47 0.26 156 

NWA 10509? pair 0.346 14.1 12.61 901 5.67 17.4 110 284 41 5300 2.63 7.2 4.3 1.23 0.799 0.26 0.99 0.141 0.81 0.11 3.6 2.2 0.45 0.16 168 
NWA 10546  0.414 13.3 20.0 1700 10.06 37.5 220 230 130 665 7.89 20.1 12.6 3.51 0.953 0.71 2.46 0.350 2.89 0.33 6.5 3.8 1.17 0.51 100 

NWA 10566  0.414 11.9 30.2 1920 13.86 42.3 190 210 90 344 6.76 16.5 12.1 3.20 0.888 0.65 2.30 0.324 2.20 0.30 5.1 3.3 0.93 0.29 137 

NWA 10597  0.354 10.2 58.5 2330 22.5 40.0 84 155 190 144 12.02 30.6 21.6 6.99 1.115 1.71 6.04 0.852 5.22 0.64 <8 <8 1.98 0.66 44 
NWA 10599   0.409 11.1 21.8 2290 12.25 49.6 270 167 110 593 7.41 18.0 12.4 3.39 0.899 0.67 2.30 0.323 2.51 0.29 6.6 7.2 1.03 0.44 134 

NWA 10606  0.328 15.9 8.85 755 4.60 16.9 160 191 31 345 1.30 3.3 2.3 0.70 0.735 0.16 0.58 0.085 0.62 0.13 5.1 2.0 0.18 0.15 214 

NWA 10621  0.503 13.3 9.87 860 6.67 39.6 590 254 250 603 15.73 39.8 24.6 7.21 1.491 1.38 4.72 0.652 5.75 0.69 14.7 11.0 2.37 0.83 67 
NWA 10626  0.336 15.5 13.15 963 5.89 20.6 200 156 43 63 1.99 5.2 3.4 1.01 0.760 0.22 0.90 0.133 0.74 0.09 3.5 2.8 0.31 0.12 197 

NWA 10626 pair 0.332 16.0 12.44 857 5.63 14.2 68 176 23 475 2.21 5.5 3.6 1.00 0.774 0.21 0.85 0.124 0.65 0.09 2.5 1.5 0.32 0.10 67 

NWA 10643  0.321 14.6 8.39 754 4.86 17.5 130 198 24 443 1.90 4.6 3.4 0.79 0.751 0.15 0.61 0.092 0.56 0.06 4.7 2.7 0.26 0.18 67 
NWA 10644  0.418 12.7 17.81 1620 9.62 37.0 260 180 150 536 8.43 21.1 13.1 3.77 0.969 0.75 2.57 0.366 3.35 0.34 6.2 12.3 1.31 0.50 207 

NWA 10649  0.317 15.3 7.59 702 4.50 16.2 120 165 26 244 1.52 3.5 2.4 0.64 0.735 0.13 0.52 0.077 0.39 0.05 4.3 1.2 0.19 0.13 115 

NWA 10656  0.184 7.6 34.3 3190 19.71 69.1 130 56 180 150 12.36 32.1 20.5 5.91 .433 1.20 4.02 0.585 4.31 0.43 <4 6.6 1.87 0.57 20 
NWA 10665  0.361 16.7 6.35 523 3.73 18.0 240 182 46 138 2.32 5.9 3.8 1.09 0.801 0.22 0.82 0.117 0.78 0.10 11.1 4.2 0.36 0.33 203 

NWA 10678  0.385 16.2 7.05 493 3.76 13.7 140 253 92 1390 5.36 12.9 8.8 2.37 0.886 0.46 1.57 0.219 1.86 0.20 6.7 2.3 0.78 0.27 208 

NWA 10678 pair 0.389 16.4 7.67 532 3.99 13.0 120 214 55 348 3.38 7.6 6.3 1.54 0.867 0.29 1.03 0.145 0.95 0.125 5.1 4.6 0.45 0.18 102 
NWA 10756  0.316 15.8 7.39 724 4.45 17.4 140 189 27 285 1.70 4.1 2.5 0.69 0.743 0.14 0.53 0.078 0.41 0.06 5.8 3.0 0.21 0.20 135 

NWA 10782  0.414 14.2 23.2 1540 10.20 35.3 210 224 120 653 8.97 22.7 15.0 4.28 0.952 0.84 2.87 0.399 2.84 0.32 5.9 4.5 1.28 0.56 68 

NWA 10783  0.492 14.9 10.85 727 5.92 28.9 400 233 120 298 7.36 18.7 11.1 3.41 1.132 0.67 2.35 0.327 2.37 0.27 16.4 17.3 1.02 0.50 205 
NWA 10798  0.334 14.9 12.22 866 5.61 15.1 96 202 35 2530 1.86 4.7 3.3 0.90 0.749 0.20 0.82 0.119 0.65 0.09 4.3 1.7 0.29 0.11 176 

NWA 10810  0.405 12.4 19.9 1860 11.22 43.7 220 188 120 342 7.83 20.1 12.0 3.57 0.888 0.72 2.44 0.349 2.57 0.30 5.6 3.6 1.18 0.52 129 

NWA 10822  0.312 16.2 7.16 705 4.32 15.3 120 157 29 33 1.00 2.6 2.0 0.55 0.706 0.12 0.48 0.072 0.38 0.06 3.7 1.3 0.17 0.08 118 
NWA 10823  0.361 17.3 8.06 492 3.93 10.5 92 190 41 156 1.49 3.9 2.3 0.72 0.824 0.15 0.61 0.089 0.44 0.07 4.3 4.3 0.21 0.16 169 

NWA 10901  0.315 15.4 7.34 684 4.34 15.1 110 167 35 185 1.33 3.5 2.5 0.81 0.727 0.13 0.54 0.077 0.43 0.05 3.1 0.9 0.17 0.09 65 

NWA 10902  0.315 13.8 17.91 1379 7.71 32.7 390 205 92 1560 5.41 13.8 8.5 2.46 0.733 0.51 2.05 0.301 1.87 0.25 17.4 5.8 1.07 0.49 68 
NWA 10953  0.435 14.3 10.18 875 6.48 45.2 720 226 290 902 18.81 47.5 29.8 8.43 1.175 1.66 5.86 0.802 6.49 0.72 19.0 15.8 3.08 0.93 175 

NWA 10964  0.305 12.7 18.6 1427 7.94 34.2 380 255 95 2320 5.51 14.1 8.5 2.49 0.715 0.51 2.13 0.304 1.94 0.26 17.0 5.9 1.12 0.56 62 

NWA 10973  0.487 14.3 11.15 961 6.11 29.5 440 284 220 809 15.41 40.4 24.9 7.19 1.012 1.43 4.80 0.657 4.98 0.49 12.8 11.2 2.18 0.75 180 
NWA 10985  0.324 9.4 48.7 4200 18.4 48.8 32 145 140 590 6.97 17.8 13.3 4.07 0.833 0.93 3.47 0.501 2.92 0.45 <6 19 1.11 0.32 107 

NWA 10989  0.382 12.1 25.5 2150 12.61 44.8 190 181 120 649 7.89 18.4 11.8 3.46 0.865 0.70 2.39 0.339 2.52 0.27 4.3 8.4 1.04 0.55 91 

NWA 11006  0.352 16.8 6.07 506 3.71 10.7 68 181 50 186 3.13 7.2 4.3 1.23 0.805 0.24 0.88 0.125 0.87 0.11 2.7 1.6 0.53 0.27 139 
NWA 11029  0.319 16.2 6.91 679 4.05 14.2 110 193 26 393 1.35 3.3 2.2 0.62 0.732 0.13 0.49 0.072 0.39 0.05 3.2 1.3 0.18 0.13 82 

NWA 11061  0.329 17.0 6.36 425 3.34 11.0 99 165 35 23 1.79 4.5 3.0 0.84 0.773 0.17 0.65 0.092 0.63 0.07 4.1 1.6 0.29 0.08 156 

NWA 11077  0.316 17.4 7.41 594 3.94 13.5 130 198 55 638 2.39 6.1 3.9 1.15 0.731 0.23 0.87 0.125 0.85 0.10 5.6 2.1 0.39 0.17 208 
NWA 11109  0.375 13.6 18.2 1570 10.80 43.8 230 271 110 618 7.46 18.9 12.2 3.36 0.838 0.67 2.25 0.316 2.32 0.27 7.7 2.3 1.06 0.55 103 
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NWA 11110  0.334 13.8 19.1 1510 7.99 33.0 390 198 96 650 5.64 13.9 8.3 2.53 0.715 0.53 2.13 0.304 1.94 0.25 15.3 5.8 1.08 0.70 101 
NWA 11111  0.313 17.2 7.28 550 3.86 13.4 120 206 51 1720 3.04 7.1 4.4 1.26 0.745 0.24 0.89 0.128 0.86 0.11 5.1 2.0 0.48 0.22 193 

NWA 11127  0.348 15.7 14.48 958 6.09 14.9 87 158 62 229 4.13 10.1 6.1 1.73 0.762 0.36 1.48 0.211 1.32 0.19 3.2 2.8 0.89 0.29 193 

NWA 11182 br. 0.339 16.7 7.14 495 3.67 7.2 33 211 29 1500 1.19 2.4 2.0 0.58 0.814 0.11 0.45 0.066 0.31 0.05 1.0 3.7 0.10 0.07 82 
NWA 11182 cl. 0.326 11.9 18.2 2210 10.06 25.0 85 222 34 2160 2.07 3.7 3.5 1.00 0.812 0.20 0.81 0.123 0.46 0.05 1.5 1.6 0.12 0.15 171 

NWA 11185  0.428 12.9 19.0 1590 10.08 38.4 250 198 150 359 8.52 21.7 13.8 3.97 0.975 0.79 2.70 0.381 2.93 0.33 6.6 4.0 1.27 0.53 275 

NWA 11193  0.383 12.5 17.58 1401 7.86 33.4 400 214 90 1580 5.68 14.0 8.6 2.38 0.754 0.50 1.98 0.285 1.92 0.25 17.2 6.9 1.22 0.47 139 
NWA 11212  0.376 17.0 7.21 460 3.48 9.7 88 243 30 518 1.42 3.5 2.3 0.66 0.835 0.14 0.54 0.078 0.38 0.06 3.7 2.0 0.19 0.11 65 

NWA 11216  0.350 13.8 17.46 1386 9.99 111.9 1570 222 120 334 6.75 17.2 10.6 3.06 0.739 0.63 2.44 0.348 2.33 0.32 54.5 29.0 1.23 0.79 161 

NWA 11223  0.390 14.9 8.81 695 4.42 11.9 120 281 34 2950 2.75 4.4 6.0 1.35 1.054 0.22 0.67 0.098 0.38 0.06 6.8 1.8 0.14 0.07 172 
NWA 11228  0.331 13.2 18.2 1456 7.94 33.9 410 199 100 293 5.45 13.9 7.4 2.34 0.758 0.49 2.03 0.290 1.85 0.24 20.0 6.3 1.12 0.46 128 

NWA 11237  0.359 17.3 7.33 453 3.76 9.7 79 192 26 141 1.07 2.8 2.2 0.55 0.786 0.12 0.49 0.072 0.35 0.05 3.4 1.1 0.15 0.16 141 
NWA 11243  0.439 14.2 13.29 956 5.88 19.2 130 236 140 2040 7.99 20.2 13.1 3.84 1.059 0.77 2.78 0.398 2.93 0.34 3.4 3.3 1.36 0.53 172 

NWA 11243  pair 0.454 14.7 12.45 878 5.64 16.9 170 249 97 1120 6.64 16.0 11.3 3.28 1.072 0.64 2.30 0.323 2.17 0.26 5.1 3.7 1.06 0.36 150 

NWA 11249  0.352 11.9 22.1 1740 9.11 35.4 400 254 120 1180 7.82 19.4 12.4 3.60 0.737 0.73 2.82 0.403 2.73 0.36 15.9 6.5 1.51 0.78 90 
NWA 11252 dust 0.271 14.0 7.35 917 4.70 15.6 67 141 36 104 1.43 3.6 2.4 0.70 0.709 0.14 0.55 0.081 0.48 0.08 1.4 3.0 0.19 0.07 26 

NWA 11266  0.320 15.9 7.77 748 4.46 16.3 130 184 39 247 1.96 4.2 3.0 0.79 0.741 0.16 0.59 0.087 0.45 0.06 4.0 1.7 0.23 0.16 104 

NWA 11269  0.317 16.3 7.87 718 4.51 18.1 190 198 42 171 1.18 3.1 2.3 0.63 0.715 0.14 0.55 0.081 0.42 0.07 7.8 1.5 0.17 0.05 107 
NWA 11273  0.313 16.1 8.13 727 4.74 17.7 150 162 <40 83 1.17 3.1 2.1 0.62 0.738 0.14 0.56 0.081 0.44 0.07 7.0 2.5 0.16 0.09 73 

NWA 11303  0.322 15.8 7.98 720 4.48 15.0 120 199 40 601 1.32 3.4 2.0 0.64 0.711 0.13 0.55 0.082 0.42 0.08 3.9 7.7 0.20 0.05 70 

NWA 11352  0.372 16.4 7.57 605 4.20 20.9 300 203 47 74 2.44 6.2 4.3 1.19 0.834 0.24 0.89 0.127 0.81 0.10 14.5 4.6 0.37 0.14 172 
NWA 11379   0.327 15.1 8.41 755 4.71 17.7 140 171 34 349 2.03 4.8 2.7 0.88 0.813 0.17 0.64 0.094 0.46 0.07 4.6 4.7 0.26 0.11 98 

NWA 11428   0.321 15.9 9.10 775 4.90 16.6 130 165 33 137 1.55 3.4 2.3 0.74 0.781 0.15 0.63 0.092 0.48 0.07 5.3 2.9 0.22 0.07 69 

NWA 11460   0.309 16.8 6.69 691 3.91 14.0 110 153 30 105 2.58 4.7 3.1 0.81 0.772 0.14 0.52 0.079 0.49 0.06 3.1 8.5 0.34 0.20 113 
NWA 11479  0.317 15.6 7.81 841 4.68 19.7 230 197 46 695 1.69 4.5 2.6 0.71 0.749 0.16 0.59 0.086 0.53 0.07 6.6 2.9 0.27 0.10 192 

NWA 11515  0.311 15.7 8.43 770 4.64 16.4 130 182 22 468 1.29 3.3 2.2 0.63 0.713 0.14 0.56 0.081 0.43 0.07 4.6 1.6 0.18 0.05 194 

NWA 11563  0.437 13.3 19.2 1392 9.16 33.7 250 202 160 431 10.46 26.1 15.1 4.77 1.023 0.91 3.02 0.417 3.09 0.36 8.8 14.7 1.37 0.48 74 
NWA 11616 br. 0.247 8.8 41.5 3100 19.0 58.5 140 88 240 171 13.10 32.9 21.9 6.55 0.575 1.32 4.64 0.649 5.10 0.55 <7 <6 2.03 0.67 99 

NWA 11616 m.b. 0.360 10.1 46.1 3200 18.8 43.1 24 114 220 90 7.80 21.2 14.7 4.92 0.915 1.16 4.27 0.608 4.10 0.62 <6 <6 1.38 0.39 66 

NWA 11703  dust 0.132 5.7 24.9 2930 19.5 85.2 200 67 120 93 8.80 23.1 14.7 4.16 0.290 0.85 2.84 0.417 3.04 0.33 <3 4.6 1.33 0.57 29 
NWA 11809  0.403 15.9 8.01 766 3.99 13.1 80 357 39 5760 2.94 4.9 5.3 1.25 1.052 0.20 0.67 0.097 0.43 0.05 3.2 1.9 0.17 0.20 187 

NWA 11851  0.338 12.4 8.47 1159 5.85 30.0 220 239 110 1030 5.37 13.6 7.6 2.26 0.832 0.50 2.23 0.317 2.12 0.29 14.0 3.5 1.49 0.50 183 

NWA 11886 . 0.561 8.9 67.2 2280 21.2 30.4 30 248 450 249 20.64 56.3 46.1 16.52 2.38 4.02 14.95 2.090 13.12 2.42 <4 <10 2.73 1.14 66 
NWA 12691  0.323 16.7 7.89 664 4.71 19.4 170 256 36 1037 1.58 3.6 3.2 0.67 0.768 0.134 0.50 0.074 0.43 0.06 6.1 2.4 0.25 0.13 139 

NWA 12760  0.322 16.1 7.98 702 4.43 16.0 120 223 33 763 1.29 3.3 2.6 0.65 0.742 0.139 0.58 0.085 0.45 0.08 5.1 0.8 0.21 0.18 71 

OA 001  0.361 17.2 6.41 408 3.45 8.5 51 168 20 23 1.55 3.9 2.9 0.75 0.824 0.16 0.60 0.085 0.53 0.10 2.3 1.4 0.21 0.08 236 
Rabt Sbayta 002  0.368 17.2 7.13 440 3.49 9.3 81 213 26 76 1.09 2.8 2.0 0.57 0.806 0.12 0.49 0.071 0.36 0.05 3.5 1.9 0.15 0.07 204 

Rabt Sbayta 004  0.373 17.4 7.00 458 3.48 9.8 93 196 30 159 1.80 4.1 2.8 0.74 0.854 0.15 0.55 0.080 0.40 0.05 5.3 2.0 0.22 0.22 137 

Rabt Sbayta 007  0.372 15.3 9.40 751 4.82 16.0 140 206 65 101 3.86 9.6 5.9 1.81 0.852 0.37 1.38 0.196 1.33 0.16 5.3 3.6 0.62 0.33 233 
Rabt Sbayta 007 pair 0.339 15.7 9.97 887 5.09 17.7 170 175 57 461 3.49 7.7 5.8 1.55 0.827 0.33 1.19 0.171 1.10 0.14 7.0 2.6 0.57 0.19 123 

Rabt Sbayta 008  0.286 14.5 12.46 885 6.57 17.1 54 177 25 739 1.41 3.8 2.6 0.77 0.660 0.16 0.68 0.101 0.37 0.05 <2 <2 0.21 0.10 185 

Sueilila 005  0.316 16.0 7.61 491 4.01 8.5 36 200 24 1040 1.58 3.8 2.6 0.71 0.709 0.140 0.53 0.079 0.41 0.06 1.4 1.1 0.21 0.12 200 
Talhat Lihoudi  0.373 15.1 10.17 988 5.32 13.5 100 280 98 3290 5.40 13.8 8.3 2.44 0.876 0.49 1.91 0.270 1.95 0.26 3.0 1.4 1.08 0.38 198 

Tichiya  0.415 14.1 14.03 948 6.07 20.4 160 293 120 4710 10.69 19.0 17.0 4.68 1.351 0.83 2.67 0.369 2.49 0.29 4.5 3.7 1.10 0.42 222 

rock 004  0.322 13.9 35.6 2000 11.49 21.0 100 101 <190 60 3.76 9.5 6.1 1.69 0.664 0.38 1.92 0.284 1.36 0.19 3.0 240 0.76 0.20 47 
rock 065  0.329 16.8 6.18 496 4.68 41.5 740 172 18 33 1.81 4.5 3.0 0.84 0.786 0.17 0.67 0.093 0.60 0.08 39.8 8.2 0.30 0.15 146 

rock 087  0.363 16.6 7.30 544 3.96 15.1 170 176 51 82 2.87 7.6 4.6 1.34 0.810 0.28 1.03 0.148 1.01 0.12 7.5 3.2 0.49 0.15 167 

 



R. L. Korotev and A. J. Irving: Lunar Meteorites from Northern Africa - Supporting Information S35 

Table S3a, continued 

 note Na2O CaO Sc Cr FeOT Co Ni Sr Zr Ba La Ce Nd Sm Eu Tb Yb Lu Hf Ta Ir Au Th U mass 

  % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ppm mg/g mg/g ng/g ng/g mg/g mg/g mg 

rock 133  0.325 13.8 11.60 888 5.52 20.5 140 227 76 602 5.99 16.7 9.2 2.53 0.902 0.46 1.60 0.230 1.62 0.24 6.8 2.9 0.96 0.32 119 
rock 142  0.310 14.7 9.64 537 5.64 13.5 39 190 34 308 1.52 3.7 2.4 0.75 0.728 0.16 0.64 0.095 0.46 0.06 1.9 1.3 0.17 0.12 119 

Not from northern Africa                          

Calcalong Creek  0.434 13.6 22.3 1262 9.66 25.9 110 121 250 208 19.0 49. 29.0 8.59 1.06 1.76 6.71 0.920 6.77 0.90 3.4 3.1 3.95 1.10 208 
EET 87521  0.403 12.8 34.2 1830 16.64 45.7 <200 103 98 70 6.96 18.0 12.0 3.41 0.839 0.718 2.55 0.350 2.57 0.30 <9 <11 1.00 0.28 373 

EET 96008  0.387 11.9 37.2 1950 18.7 48.9 <170 97 100 69 7.06 18.5 11.0 3.43 0.799 0.722 2.60 0.363 2.62 0.30 0.1 0.2 0.90 0.21 504 

GRA 6157  0.359 15.3 5.45 548 3.55 13.4 96 159 15 24 1.37 3.6 2.1 0.66 0.845 0.142 0.58 0.081 0.45 0.066 3.2 <4 0.23 0.07 57 
Kalahari 008  0.561 15.4 10.89 710 4.67 10.8 61 200 <75 46 1.48 3.6 2.4 0.75 1.01 0.183 0.75 0.108 0.53 0.070 1.8 <3 0.17 0.11 278 

Kalahari 009  0.485 11.6 53.2 2880 16.43 26.3 <250 117 <350 <130 0.95 2.4 <20 0.60 0.48 0.202 1.25 0.190 0.40 <0.3 <13 <12 <0.4 <1.1 265 

LAP 02205  0.393 12.5 59.0 1960 22.3 36.3 <150 144 199 147 14.36 37. 24. 8.28 1.31 1.88 6.93 0.951 5.84 0.74 <3 <3 2.08 0.54 240 
LAP 02224  0.370 12.8 58.6 2110 22.1 37.1 <150 135 200 152 13.06 35. 23. 7.75 1.24 1.82 6.65 0.921 5.70 0.72 <3 <3 2.18 0.57 189 

LAP 02226  0.369 13.2 59.5 2060 21.8 35.7 <150 126 186 148 12.24 34. 22. 7.42 1.21 1.74 6.44 0.893 5.53 0.71 <3 <3 2.05 0.53 190 
LAP 02436  0.354 12.9 60.7 2430 21.9 39.8 <150 121 170 132 11.35 31. 21. 6.80 1.13 1.63 5.90 0.821 4.90 0.61 <3 <3 1.83 0.45 191 

LAP 03632  0.379 13.2 59.3 2040 22.2 36.3 <150 122 188 148 12.76 35. 23. 7.63 1.24 1.77 6.60 0.926 5.62 0.71 <3 <3 2.10 0.55 211 

LAP 04841  0.379 12.8 58.5 2220 21.8 37.2 <150 130 194 151 12.52 33. 23. 7.18 1.21 1.73 6.31 0.907 5.43 0.66 <3 <3 2.05 0.54 250 
LAR 06638  0.339 16.1 6.69 557 3.90 21.1 280 153 30 34 2.63 6.5 4.0 1.20 0.825 0.246 0.95 0.134 0.86 0.115 12. 3.7 0.42 0.22 282 

Lynch 002 cont. 0.382 12.7 18.7 1583 8.98 46.3 270 168 180 784 35.1 121. 43 10.08 1.81 1.57 4.98 0.678 4.69 0.61 11. 5 5.08 0.72 232 

MAC 88104/5  0.401 13.8 18.45 1500 9.35 34.7 222 212 147 274 7.38 18.8 11.9 3.39 0.921 0.679 2.36 0.333 2.62 0.30 6.8 5.6 1.10 0.438 4737 
MET 01210  0.304 14.7 53.7 1620 16.03 26.6 180 147 89 79 5.39 14.6 9.8 3.60 1.03 0.852 3.36 0.474 2.66 0.37 7.1 <8 0.85 0.23 240 

MIL 05035  0.295 13.2 92.6 1630 21.1 22.2 <400 <400 87 <160 3.13 8.2 <30 2.79 0.993 0.760 3.27 0.502 2.14 0.30 <5 <10 0.46 <0.9 423 

MIL 07006  0.348 15.7 12.00 843 5.54 17.6 170 147 <70 31 2.21 5.7 3.5 1.12 0.801 0.249 0.99 0.140 0.84 0.102 6.6 <5 0.36 0.10 153 
MIL 090034  0.372 16.7 6.62 474 3.40 8.1 45 159 24 26 1.80 4.7 3.0 0.86 0.839 0.183 0.70 0.099 0.62 0.076 1.9 <2 0.28 0.07 481 

MIL 090036  0.618 15.5 9.77 658 5.01 17.8 220 198 150 131 11.11 29. 17.2 5.04 1.38 0.976 3.25 0.449 3.86 0.44 8.7 1.8 1.65 0.46 556 

MIL 090070  0.374 16.7 6.29 433 3.26 8.1 43 161 27 27 2.15 5.4 3.3 0.98 0.860 0.202 0.78 0.110 0.66 0.082 2.4 <0.4 0.32 0.13 318 
MIL 090075  0.388 16.6 6.90 520 3.70 11.1 83 162 94 78 6.78 17.2 10.4 3.02 0.941 0.613 2.22 0.305 2.31 0.26 3.0 <2.1 1.11 0.33 326 

MIL 13317  0.603 12.4 22.4 1334 9.91 16.4 110 174 350 257 22.1 56. 34. 9.92 1.14 1.97 7.29 0.991 8.14 1.03 3.5 2.0 4.65 1.45 266 

DEW 12007  0.407 12.2 26.0 1670 12.04 36.9 200 156 130 75 6.46 16.7 11.4 3.16 0.893 0.658 2.38 0.343 2.60 0.30 5.5 5.2 1.03 0.36 163 
PCA02007  0.333 15.1 12.65 1074 6.26 29.2 350 147 36 34 2.55 6.9 4.2 1.27 0.763 0.282 1.12 0.157 0.94 0.135 17. 6.7 0.41 0.11 494 

QUE 93069  0.344 16.3 7.60 595 4.38 22.6 310 158 42 40 3.19 8.3 5.0 1.50 0.819 0.317 1.16 0.163 1.12 0.142 13. 4.7 0.52 0.13 115 

QUE 94281  0.396 12.7 28.9 1780 13.30 45.6 290 116 97 76 6.66 17.8 10.1 3.17 0.839 0.678 2.44 0.341 2.51 0.32 11. 2.9 1.02 0.26 464 
Yamato 791197  0.328 15.2 12.91 914 5.91 19.1 180 149 41 31 2.35 6.1 3.7 1.16 0.757 0.270 1.01 0.147 0.86 0.11 6.6 2.1 0.32 0.11 138. 

Yamato 82192  0.475 15.4 10.00 707 5.15 14.1 93 174 <80 23 1.12 2.9 1.9 0.61 0.972 0.145 0.69 0.100 0.43 0.056 2.9 <5 0.15 <0.4 101 

Yamato 82193  0.429 15.4 8.37 703 4.36 15.4 160 166 <70 23 1.27 3.3 1.8 0.64 0.889 0.140 0.59 0.085 0.44 0.062 5.2 <5 0.20 <0.4 133 
Yamato 86032  0.430 15.4 10.32 874 5.02 16.9 160 165 <70 23 1.28 3.4 2.1 0.66 0.889 0.148 0.68 0.098 0.49 0.068 5.6 <5 0.20 <0.3 263 

Yamato 981031  0.416 13.0 24.8 1920 12.14 39.6 150 124 110 85 7.04 19. 11.9 3.37 0.907 0.692 2.53 0.353 2.63 0.37 3.4 <9 1.11 0.30 204 

Yamato 983885  0.365 13.8 19.4 1493 8.56 40.3 530 130 120 116 9.32 24. 13.6 4.15 0.831 0.911 3.67 0.511 3.36 0.46 23. 8.1 2.10 0.55 107 
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Notes and Abbreviations 
 
Except where noted (n.c. and REE), this summary table presents mass-weighted-mean concentration data determined by INAA 

for all analyzed subsamples of a stone. Data for individual subsamples, analytical and sampling uncertainties, elements 

determined imprecisely (Zn, As, Br, Ag, and Sb), number of subsamples, and sources of samples are presented in Table S2.  

 

all mean of all analyzed subsamples 

br. breccia lithology 

ch. chip samples 

cl. clast 

cont. severely contaminated by terrestrial weathering products 

cor. corrected for terrestrial calcite by assuming CaO/Al2O3 =0.819, the same as Apollo 12 regolith  

dust sawing ñdust;ò see Table S8 for all NWA 5000 sawdust data 

FeOT total Fe as FeO 

italic contaminated with terrestrial Au and, for DaG 400/1058 and NWA 6687, Ca  

m.b. mare basalt lithology 

n.a. not analyzed 

n.c. exclude subsamples dominated by large feldspathic clasts 

OA Oued Awlitis 

pair pairing assumed based on similar composition and appearence 

raw raw data for NWA 6687, which is strongly contaminated with terrestrial calcite 

REE excludes 2 (of 9) subsamples that are rich in phosphate 

R.S. Rabt Sbayta 

Tal. Lih. Talhat Lihoudi 

 

Table S3a is also provided as Table_S3a_INAA_stone_means.xls 
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Table S3b. Results of INAA: Mass-weighted mean concentrations of clans 

clan Na2O CaO Sc Cr  FeOT Co Ni Sr Zr  Ba La Ce Nd Sm Eu Tb Yb Lu Hf  Ta Ir  Au Th U mass N 

 % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ng/g ng/g mg/g mg/g mg  
DaG 262 0.350 16.8 7.75 630 4.29 20.1 240 240 33 270 2.8 6.9 3.9 1.15 0.758 0.233 0.88 0.126 0.85 0.11 10.1 10 0.44 0.41 484 19 
 s 0.010 0.8 0.14 60 0.09 4.5 90 20 10 130 0.6 1.0 0.6 0.11 0.023 0.015 0.04 0.006 0.16 0.01 3.2 17 0.08 0.16   
 95% 0.005 0.4 0.07 30 0.04 2.2 40 10 5 60 0.3 0.5 0.3 0.05 0.011 0.007 0.02 0.003 0.08 0.01 1.5 8 0.04 0.08   
DaG 400 0.343 18.4 5.5 440 3.1 11.2 100 290 17 270 1.44 3.8 2.3 0.68 0.713 0.142 0.55 0.077 0.48 0.061 3.9 2.1 0.22 0.30 744 23 
 s 0.022 1.2 1.0 90 0.6 2.0 30 60 5 280 0.33 0.8 0.5 0.15 0.039 0.033 0.12 0.017 0.12 0.014 1.6 1.1 0.05 0.22   
 95% 0.010 0.5 0.4 40 0.3 0.9 10 30 2 120 0.14 0.3 0.2 0.07 0.017 0.014 0.05 0.008 0.05 0.006 0.7 0.5 0.02 0.09   
NWA 032 0.341 12.3 56.5 2730 22.3 42.5 60 130 192 270 11.4 30.1 20.1 6.62 1.11 1.60 5.85 0.825 5.03 0.63 <2 <11 1.89 0.48 398 18 
 s 0.016 0.8 2.7 320 0.5 3.3 30 20 23 80 0.5 1.3 2.1 0.28 0.06 0.07 0.24 0.037 0.23 0.04 0.5 2.6 0.11 0.08   
 95% 0.008 0.4 1.4 160 0.3 1.6 20 10 11 40 0.3 0.7 1.0 0.14 0.03 0.04 0.12 0.018 0.11 0.02 0.5 1.3 0.05 0.04   
NWA 773 0.188 9.5 34.7 3420 19.9 70 140 70 159 170 10.8 28 17 5.1 0.49 1.05 3.6 0.50 3.9 0.47 0.5 9 1.6 0.46 2503 98 
 s 0.069 2.0 7.6 860 1.5 13 50 30 101 110 7.0 18 11 3.0 0.21 0.55 1.6 0.23 2.3 0.28 1.0 22 1.1 0.31   
 95% 0.014 0.4 1.5 170 0.3 3 10 10 20 20 1.4 4 2 0.6 0.04 0.11 0.3 0.05 0.5 0.06 0.2 4 0.2 0.06   
NWA 2995 0.453 14.1 19.8 1660 10.2 39 240 150 124 160 9.7 26.0 14.6 4.3 1.04 0.84 2.91 0.40 3.2 0.37 10 12 1.49 0.40 2012 71 
 s 0.053 0.8 4.9 420 2.3 14 180 20 64 50 2.5 7.1 3.7 1.1 0.12 0.20 0.67 0.09 1.4 0.10 21 23 0.46 0.13   
 95% 0.012 0.2 1.2 100 0.5 3 40 10 15 10 0.6 1.7 0.9 0.3 0.03 0.05 0.16 0.02 0.3 0.02 5 5 0.11 0.03   
NWA 2998 0.345 17.2 5.3 380 2.91 8.5 60 180 11 30 1.10 2.8 1.7 0.50 0.764 0.104 0.42 0.061 0.35 0.05 2.8 1.1 0.17 0.052 466 15 
 s 0.007 0.3 0.7 60 0.37 0.9 10 20 4 10 0.31 0.7 0.6 0.11 0.010 0.018 0.07 0.011 0.09 0.02 0.9 0.7 0.06 0.027   
 95% 0.004 0.2 0.4 30 0.20 0.5 10 10 2 0 0.17 0.4 0.3 0.06 0.006 0.010 0.04 0.006 0.05 0.01 0.5 0.4 0.03 0.015   
NWA 3163 0.290 16.1 12.3 1020 5.4 12.9 50 140 14 50 0.88 2.38 1.3 0.51 0.664 0.122 0.55 0.081 0.32 0.039 1.7 0.7 0.109 0.042 1030 32 
 s 0.013 0.8 2.9 380 1.1 2.1 20 10 11 50 0.13 0.26 0.8 0.05 0.041 0.015 0.08 0.012 0.05 0.012 1.8 1.0 0.021 0.031   
 95% 0.005 0.3 1.0 140 0.4 0.8 10 0 4 20 0.05 0.09 0.3 0.02 0.015 0.005 0.03 0.004 0.02 0.004 0.6 0.3 0.007 0.011   
NWA 4472 0.586 12.4 21.0 1570 9.4 31 200 210 429 500 37 95 57 16 1.46 3.4 11.9 1.64 11.0 1.50 11 2 6.8 1.92 750 23 
 s 0.041 0.6 1.5 70 0.7 47 450 40 43 160 21 56 33 9 0.10 1.7 3.7 0.44 0.8 0.17 46 7 1.3 0.24   
 95% 0.018 0.2 0.6 30 0.3 20 190 20 19 70 9 24 14 4 0.04 0.7 1.6 0.19 0.4 0.07 20 3 0.6 0.10   
NWA 4936 0.52 14.5 9.5 810 6.0 41 590 200 187 190 13.6 35.3 21.2 6.3 1.42 1.21 4.06 0.56 4.8 0.61 17 13 1.96 0.52 1573 54 
 s 0.02 0.5 0.8 120 0.7 36 550 20 31 30 2.0 4.8 3.4 0.9 0.10 0.18 0.59 0.08 0.8 0.10 22 10 0.29 0.10   
 95% 0.006 0.1 0.2 30 0.2 10 150 10 9 10 0.5 1.3 0.9 0.3 0.03 0.05 0.16 0.02 0.2 0.03 6 3 0.08 0.03   
NWA 5744 0.244 13.2 8.0 1380 5.7 21.8 100 140 16 150 0.82 2.14 1.73 0.40 0.559 0.090 0.38 0.056 0.26 0.04 1.7 1.3 0.10 0.12 1708 47 
 s 0.026 1.2 1.2 1300 1.0 4.8 30 40 10 110 0.31 0.61 0.63 0.11 0.049 0.021 0.08 0.012 0.15 0.01 1.0 1.2 0.06 0.27   
 95% 0.008 0.4 0.4 380 0.3 1.4 10 10 3 30 0.09 0.18 0.18 0.03 0.014 0.006 0.02 0.004 0.04 0.00 0.3 0.4 0.02 0.08   
NWA 7611 0.375 12.7 29.9 1990 13.7 42.5 160 180 87 210 6.4 16.2 11.2 3.09 0.82 0.643 2.30 0.328 2.24 0.26 4.3 3.7 0.91 0.44 997 31 
 s 0.032 1.1 3.3 330 1.5 4.6 40 60 29 80 0.6 1.7 1.9 0.26 0.07 0.060 0.16 0.021 0.29 0.04 2.0 2.5 0.10 0.17   
 95% 0.012 0.4 1.2 120 0.6 1.7 20 20 11 30 0.2 0.6 0.7 0.10 0.02 0.022 0.06 0.008 0.11 0.02 0.8 0.9 0.04 0.06   
NWA 7834 0.412 13.4 20.0 1630 10.1 37.7 230 200 127 430 8.1 20.7 13.0 3.71 0.943 0.742 2.57 0.363 2.86 0.324 6.7 6.1 1.20 0.48 4219 133 
 s 0.037 1.3 3.9 340 1.7 7.0 60 40 48 220 1.5 3.8 2.4 0.64 0.097 0.116 0.36 0.050 0.94 0.080 2.6 7.5 0.24 0.12   
 95% 0.006 0.2 0.7 60 0.3 1.2 10 10 8 40 0.3 0.6 0.4 0.11 0.017 0.020 0.06 0.009 0.16 0.014 0.5 1.3 0.04 0.02   
NWA 8022 0.458 16.5 5.3 470 3.7 31 510 210 33 80 2.74 6.8 4.2 1.15 0.982 0.244 1.10 0.156 0.95 0.16 24 7.9 0.70 0.21 290 10 

 s 0.009 0.6 0.5 50 0.3 7 120 10 10 30 0.28 0.7 0.6 0.12 0.015 0.027 0.12 0.017 0.07 0.02 8 2.1 0.07 0.04   
 95% 0.007 0.4 0.4 40 0.2 5 80 10 7 20 0.20 0.5 0.4 0.09 0.011 0.019 0.09 0.012 0.05 0.01 5 1.5 0.05 0.03   
NWA 8046 0.321 15.79 8.0 740 4.60 17.5 160 180 31 340 1.59 3.83 2.62 0.700 0.747 0.145 0.562 0.083 0.45 0.10 5.6 2.8 0.213 0.119 2865 81 

 s 0.012 0.75 1.2 70 0.49 4.0 100 30 11 240 0.39 0.74 0.71 0.103 0.031 0.019 0.059 0.009 0.11 0.27 5.9 2.4 0.058 0.056   
 95% 0.003 0.17 0.3 20 0.11 0.9 20 10 2 50 0.09 0.16 0.16 0.023 0.007 0.004 0.013 0.002 0.02 0.06 1.3 0.5 0.013 0.012   
NWA 8222 0.365 17.32 7.2 460 3.60 10.0 90 210 28 200 1.44 3.6 2.5 0.67 0.816 0.141 0.55 0.080 0.41 0.056 4.1 2.2 0.22 0.15 1235 37 

 s 0.008 0.30 0.7 50 0.28 1.1 20 20 11 120 0.39 0.9 0.7 0.14 0.022 0.029 0.10 0.015 0.10 0.014 1.1 1.1 0.10 0.07   
 95% 0.003 0.10 0.2 20 0.09 0.4 10 10 4 40 0.13 0.3 0.2 0.05 0.007 0.010 0.03 0.005 0.03 0.005 0.4 0.4 0.03 0.02   
NWA 8455 0.523 14.06 10.18 850 6.22 38.5 580 260 249 660 17.0 43.1 26.6 7.7 1.35 1.51 5.22 0.72 6.2 0.70 15.9 52 2.65 0.87 2378 76 

 s 0.064 0.72 0.65 80 0.55 8.7 190 50 89 290 2.1 5.8 3.3 0.9 0.09 0.19 0.65 0.09 1.8 0.09 6.6 182 0.38 0.18   
 95% 0.015 0.17 0.15 20 0.12 2.0 40 10 20 70 0.5 1.3 0.8 0.2 0.02 0.04 0.15 0.02 0.4 0.02 1.5 42 0.09 0.04   
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Table S3b, continued 

clan Na2O CaO Sc Cr  FeOT Co Ni Sr Zr  Ba La Ce Nd Sm Eu Tb Yb Lu Hf  Ta Ir  Au Th U mass N 

 % % mg/g mg/g % mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g ng/g ng/g mg/g mg/g mg  
NWA 8641 0.480 15.2 10.24 760 5.13 17.8 210 250 91 950 6.37 16.0 10.5 2.88 1.072 0.565 1.97 0.274 2.21 0.25 7.7 5.1 0.93 0.32 1351 45 
 s 0.019 1.7 1.42 80 0.46 5.1 80 30 37 450 1.66 4.2 2.9 0.78 0.051 0.145 0.49 0.068 0.81 0.07 4.4 2.9 0.26 0.09   
 95% 0.006 0.5 0.43 20 0.14 1.5 30 10 11 130 0.50 1.3 0.9 0.23 0.015 0.044 0.15 0.020 0.24 0.02 1.3 0.9 0.08 0.03   
NWA 8673 0.326 13.7 17.4 1390 8.0 44 560 200 77 890 5.1 12.8 8.1 2.27 0.723 0.48 1.93 0.277 1.74 0.23 23.0 9.6 1.02 0.49 2085 65 
 s 0.026 0.9 1.5 110 1.5 48 700 40 26 1050 1.2 3.0 2.0 0.51 0.035 0.10 0.37 0.052 0.40 0.05 22 15 0.22 0.15   
 95% 0.006 0.2 0.4 30 0.4 12 170 10 6 260 0.3 0.7 0.5 0.13 0.009 0.03 0.09 0.013 0.10 0.01 5 4 0.05 0.04   
NWA 8701 0.45 15.4 19 960 6.6 13.6 100 250 126 170 11 25 15 4.2 0.89 0.9 4.0 0.56 3.6 0.5 4.3 2.9 3.2 1.4 632 20 
 s 0.08 0.7 8 260 1.9 1.5 40 60 88 120 8 19 10 2.8 0.09 0.6 2.8 0.40 2.6 0.4 1.5 1.6 2.9 0.9   
 95% 0.036 0.3 4 120 0.9 0.7 20 30 41 60 4 9 4 1.3 0.04 0.3 1.3 0.18 1.2 0.2 0.7 0.8 1.4 0.4   
NWA 10141 0.313 16.5 7.40 580 3.99 14.0 140 290 51 1840 2.73 6.8 4.5 1.23 0.733 0.250 0.91 0.132 0.89 0.119 5.6 2.3 0.44 0.20 635 19 

 s 0.006 0.8 0.26 60 0.24 1.5 30 90 7 1280 0.35 0.7 0.6 0.11 0.019 0.026 0.08 0.011 0.10 0.018 1.4 0.6 0.06 0.05   
 95% 0.003 0.4 0.12 30 0.11 0.7 10 40 3 620 0.17 0.3 0.3 0.05 0.009 0.012 0.04 0.006 0.05 0.008 0.7 0.3 0.03 0.02   
NWA 10495 0.36 15.7 12 720 5.0 10.7 50 260 35 3420 1.69 3.7 3.1 0.83 0.84 0.18 0.71 0.106 0.50 0.062 1.7 1.3 0.17 0.11 692 21 
 s 0.06 1.7 4 280 1.4 3.2 30 70 13 2750 0.40 0.9 0.8 0.22 0.16 0.06 0.26 0.039 0.18 0.026 1.1 0.8 0.05 0.05   
 95% 0.03 0.8 2 130 0.6 1.4 10 30 6 1250 0.18 0.4 0.4 0.10 0.07 0.03 0.12 0.018 0.08 0.012 0.5 0.3 0.02 0.02   
NWA 10509 0.333 14.2 13.3 910 5.9 17.7 120 220 41 4680 2.5 6.1 4.1 1.09 0.752 0.229 0.89 0.131 0.70 0.095 4.0 2.0 0.38 0.15 1274 41 
 s 0.018 1.3 2.4 170 0.8 5.5 120 40 11 4510 0.7 2.1 1.3 0.25 0.055 0.047 0.15 0.022 0.17 0.019 3.1 1.0 0.12 0.07   
 95% 0.006 0.4 0.7 50 0.3 1.7 40 10 3 1420 0.2 0.7 0.4 0.08 0.017 0.015 0.05 0.007 0.05 0.006 1.0 0.3 0.04 0.02   
NWA 11243 0.446 14.4 12.9 920 5.77 18.1 150 240 122 1610 7.4 18 12.3 3.6 1.07 0.71 2.6 0.36 2.6 0.30 4.2 3.5 1.22 0.45 322 10 
 s 0.016 0.4 0.9 80 0.25 2.0 20 20 30 870 1.0 3 1.8 0.5 0.07 0.11 0.4 0.06 0.6 0.06 1.1 0.9 0.25 0.11   
 95% 0.011 0.3 0.7 60 0.18 1.4 20 10 21 620 0.7 2 1.3 0.4 0.05 0.08 0.3 0.04 0.4 0.05 0.8 0.7 0.18 0.08   
Rabt Sbayta 007 0.361 15.4 9.6 800 4.9 16.6 150 200 63 230 3.7 9.0 5.8 1.72 0.84 0.36 1.31 0.187 1.25 0.151 5.9 3.3 0.60 0.28 356 9 
 s 0.024 0.5 0.7 70 0.3 1.1 10 20 13 160 0.4 1.1 0.6 0.18 0.03 0.03 0.12 0.016 0.16 0.014 0.9 2.0 0.07 0.10   
 95% 0.019 0.4 0.6 50 0.2 0.8 10 20 10 124 0.3 0.9 0.5 0.14 0.02 0.03 0.09 0.012 0.12 0.011 0.7 1.5 0.05 0.07     

 
Notes and Abbreviations 
 

FeOT total Fe as FeO 

s sample standard deviation 

95% 95% confidence limit 

N number of subsamples averaged 

 

Table S3b is also provided as Table_S3b_INAA_clan_means.xls 
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Table S4. Results of EPMA of fused beads: Major-element data 

 
plot stone data SiO2 TiO2 Al 2O3 Cr2O3 FeOT

5 MnO MgO CaO Na2O6 K2O P2O5 SO3 S Mgô N 3 analyst note ref. 

2 DaG 262 INAA 2 n.a. n.a. n.a. 0.094 4.38 n.a. n.a. 16.7 0.349 n.a. n.a. n.a. n.a. n.a. 
   

1 

2 DaG 262 FB 43.79 0.20 28.38 0.08 4.47 0.06 5.50 17.10 0.350 0.052 0.060 n.a. 100.04 68.7 15 RAZ 
  

2 DaG 262 unc. 0.13 0.05 0.11 0.04 0.06 0.03 0.07 0.07 0.020 0.006 0.011 n.a. 0.16 0.2 
    

4 DaG 400 INAA 2 n.a. n.a. n.a. 0.073 3.38 n.a. n.a. 18.1 0.349 n.a. n.a. n.a. n.a. n.a. 
  

8 
 

4 DaG 400 FB 43.48 0.18 28.83 0.08 3.62 0.07 4.62 18.44 0.341 0.090 0.220 n.a. 99.97 69.5 12 RAZ 8 1 

4 DaG 400 unc. 0.19 0.04 0.11 0.04 0.09 0.04 0.03 0.07 0.024 0.005 0.037 n.a. 0.17 0.5 
    

2 DaG 996 INAA 2 n.a. n.a. n.a. 0.090 4.25 n.a. n.a. 16.0 0.357 n.a. n.a. n.a. n.a. n.a. 
    

2 DaG 996 FB 43.95 0.19 27.64 0.11 4.37 0.067 5.53 16.97 0.331 0.051 0.250 n.a. 99.46 69.3 29 RAZ 
  

2 DaG 996 unc. 0.17 0.03 0.09 0.02 0.05 0.013 0.03 0.06 0.016 0.006 0.017 n.a. 0.20 0.3 
    

¿ Galb Inal INAA 2 n.a. n.a. n.a. 0.212 9.86 n.a. n.a. 15.1 0.450 n.a. n.a. n.a. n.a. n.a. 
    

¿ Galb Inal FB 45.4 0.54 21.7 0.179 9.22 0.132 7.70 14.20 0.432 0.082 0.092 0.161 99.89 59.9 20 AW 
  

¿ Galb Inal unc. 0.4 0.04 0.5 0.013 0.51 0.013 0.12 0.16 0.015 0.004 0.014 0.015 0.34 1.3 
    

8 Kalahari 008 INAA 2 n.a. n.a. n.a. 0.104 4.67 n.a. n.a. 15.4 0.561 n.a. n.a. n.a. n.a. n.a. 
    

8 Kalahari 008 FB 45.88 0.27 29.03 0.13 4.54 0.069 4.48 15.18 0.620 0.140 0.033 n.a. 100.47 63.7 44 RAZ 7 2 

8 Kalahari 008 unc.4 0.11 0.03 0.28 0.03 0.10 0.012 0.09 0.08 0.019 0.007 0.008 n.a. 0.09 0.2 
    

9 Kalahari 009 INAA 2 n.a. n.a. n.a. 0.421 16.43 n.a. n.a. 11.6 0.485 n.a. n.a. n.a. n.a. n.a. 
    

9 Kalahari 009 FB 48.1 0.51 15.7 0.358 15.29 0.242 7.86 11.32 0.522 0.164 0.17 n.a. 100.24 47.9 57 RAZ 7 2 

9 Kalahari 009 unc.4 0.2 0.05 0.8 0.014 0.50 0.012 0.20 0.13 0.017 0.004 0.05 n.a. 0.09 0.5 
    

1 NEA 001 INAA 2 n.a. n.a. n.a. 0.121 5.29 n.a. n.a. 17.0 0.337 n.a. n.a. n.a. n.a. n.a. 
    

1 NEA 001 FB 43.92 0.266 26.52 0.121 5.58 0.079 5.67 17.64 0.325 0.053 0.051 n.a. 100.23 64.4 117 RAZ 
  

1 NEA 001 unc.4 0.13 0.014 0.19 0.008 0.11 0.007 0.10 0.21 0.008 0.003 0.006 n.a. 0.07 0.6 
    

3 NEA 003 RB INAA 2 n.a. n.a. n.a. 0.508 24.92 n.a. n.a. 11.4 0.201 n.a. n.a. n.a. n.a. n.a. 
    

3 NEA 003 RB FB 44.74 1.82 4.6 0.560 24.86 0.328 13.01 9.95 0.164 0.039 0.069 n.a. 100.10 48.2 88 RAZ 
  

3 NEA 003 RB unc.4 0.18 0.08 0.32 0.016 0.37 0.009 0.25 0.16 0.018 0.003 0.006 n.a. 0.06 0.2 
    

A NWA 032 INAA 2 n.a. n.a. n.a. 0.401 22.12 n.a. n.a. n.a. 0.347 n.a. n.a. n.a. n.a. n.a. 
    

A NWA 032 FB 45.1 3.04 9.42 0.365 22.03 0.287 7.90 10.69 0.341 0.091 0.088 n.a. 99.35 38.7 48 RAZ 
  

A NWA 032 unc.4 0.2 0.08 0.18 0.016 0.24 0.014 0.40 0.20 0.009 0.005 0.009 n.a. 0.09 0.94 
    

A NWA 479  INAA 2 n.a. n.a. n.a. 0.398 22.42 n.a. n.a. n.a. 0.336 n.a. n.a. n.a. n.a. n.a. 
    

A NWA 479  FB 45.47 3.04 9.12 0.35 22.38 0.292 7.93 10.47 0.336 0.106 0.101 n.a. 99.58 38.6 31 RAZ 
  

A NWA 479  unc.4 0.17 0.04 0.25 0.03 0.28 0.013 0.26 0.08 0.028 0.006 0.009 n.a. 0.12 0.5 
    

B NWA 482 INAA 2 n.a. n.a. n.a. 0.076 3.76 n.a. n.a. 17.1 0.377 n.a. n.a. n.a. n.a. n.a. 
   

1 

B NWA 482 FB 43.81 0.16 29.35 0.41 3.79 0.05 4.28 18.43 0.26 0.035 0.041 n.a. 100.32 66.8 14 RAZ 
  

B NWA 482 unc.4 0.13 0.10 0.10 0.04 0.04 0.04 0.04 0.10 0.02 0.009 0.010 n.a. 0.18 0.3 
    

D NWA 2200 INAA 2 n.a. n.a. n.a. 0.074 3.95 n.a. n.a. 16.8 0.330 n.a. n.a. n.a. n.a. n.a. 
    

D NWA 2200 FB 44.52 0.17 30.12 0.072 3.66 0.046 3.49 17.37 0.282 0.039 0.030 n.a. 99.79 63.0 38 RAZ 
  

D NWA 2200 unc.4 0.16 0.03 0.10 0.015 0.03 0.010 0.03 0.05 0.013 0.005 0.010 n.a. 0.15 0.2 
    

E NWA 2995 INAA 2 n.a. n.a. n.a. 0.227 9.80 n.a. n.a. 13.9 0.467 n.a. n.a. n.a. n.a. n.a. 
    

E NWA 2995 FB 46.21 0.61 20.65 0.229 9.69 0.140 8.11 13.52 0.470 0.177 0.140 n.a. 99.95 59.9 67 RAZ 7 2 

E NWA 2995 unc.4 0.10 0.03 0.32 0.012 0.19 0.009 0.07 0.06 0.013 0.020 0.011 n.a. 0.07 0.3 
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Table S4, continued 
 
plot stone data SiO2 TiO2 Al 2O3 Cr2O3 FeOT

5 MnO MgO CaO Na2O6 K2O P2O5 SO3 S Mgô N 3 analyst note ref. 

E NWA 2996 INAA 2 n.a. n.a. n.a. 0.231 9.70 n.a. n.a. 14.7 0.475 n.a. n.a. n.a. n.a. n.a. 
    

E NWA 2996 FB 45.64 0.75 20.59 0.248 10.01 0.151 8.31 13.66 0.46 0.138 0.122 n.a. 100.08 59.8 63 RAZ 7 2 

E NWA 2996 unc.4 0.25 0.08 0.71 0.020 0.58 0.014 0.44 0.33 0.03 0.024 0.012 n.a. 0.10 0.2 
    

F NWA 2998 INAA 2 n.a. n.a. n.a. 0.052 2.67 n.a. n.a. 17.4 0.344 n.a. n.a. n.a. n.a. n.a. 
    

F NWA 2998 FB 44.14 0.110 31.75 0.049 2.68 0.043 2.48 18.37 0.347 0.030 0.028 n.a. 100.03 62.2 29 RAZ 
  

F NWA 2998 unc.4 0.05 0.013 0.35 0.007 0.18 0.009 0.18 0.11 0.011 0.002 0.005 n.a. 0.10 0.2 
    

G NWA 3136 INAA 2 n.a. n.a. n.a. 0.419 15.36 n.a. n.a. n.a. 0.295 n.a. n.a. n.a. n.a. n.a. 
    

G NWA 3136 FB 46.07 1.23 13.87 0.424 15.24 0.249 10.41 11.66 0.304 0.102 0.062 n.a. 99.63 54.9 48 RAZ 7 2 

G NWA 3136 unc.4 0.13 0.03 0.09 0.017 0.10 0.012 0.07 0.07 0.011 0.004 0.007 n.a. 0.11 0.3 
    

H NWA 3163 INAA 2 n.a. n.a. n.a. 0.150 5.84 n.a. n.a. 15.8 0.288 n.a. n.a. n.a. n.a. n.a. 
    

H NWA 3163 FB 45.4 0.21 25.3 0.16 7.08 0.112 6.13 15.32 0.268 0.022 0.019 n.a. 100.03 60.7 39 RAZ 13 
 

H NWA 3163 unc.4 0.3 0.03 0.8 0.02 0.52 0.011 0.45 0.32 0.008 0.004 0.007 n.a. 0.14 0.2 
    

I NWA 4472 INAA 2 n.a. n.a. n.a. 0.225 9.25 n.a. n.a. n.a. 0.612 n.a. n.a. n.a. n.a. n.a. 
    

I NWA 4472 FB 47.86 1.25 17.54 0.246 9.69 0.138 9.62 12.12 0.601 0.412 0.257 n.a. 99.74 63.9 69 RAZ 7 2 

I NWA 4472 unc.4 0.10 0.04 0.11 0.012 0.05 0.009 0.08 0.03 0.013 0.010 0.008 n.a. 0.08 0.2 
    

I NWA 4485 INAA 2 n.a. n.a. n.a. 0.233 9.51 n.a. n.a. n.a. 0.573 n.a. n.a. n.a. n.a. n.a. 
    

I NWA 4485 FB 47.90 1.17 18.16 0.228 9.34 0.137 9.03 12.08 0.606 0.431 0.248 n.a. 99.34 63.3 76 RAZ 7 2 

I NWA 4485 unc.4 0.13 0.05 0.21 0.011 0.10 0.008 0.11 0.07 0.014 0.011 0.012 n.a. 0.05 0.4 
    

J NWA 4734 INAA 2 n.a. n.a. n.a. 0.327 21.78 n.a. n.a. n.a. 0.377 n.a. n.a. n.a. n.a. n.a. 
    

J NWA 4734 FB 46.11 2.83 8.44 0.306 21.64 0.300 7.98 11.06 0.34 0.116 0.11 n.a. 99.25 39.5 25 RAZ 
  

J NWA 4734 unc.4 0.45 0.35 0.80 0.019 0.72 0.015 0.54 0.27 0.03 0.014 0.02 n.a. 0.09 1.2 
    

N NWA 4819 INAA 2 n.a. n.a. n.a. 0.208 7.03 n.a. n.a. 14.9 0.363 n.a. n.a. n.a. n.a. n.a. 
    

N NWA 4819 FB 46.3 0.36 22.05 0.209 6.90 0.104 7.40 16.30 0.374 0.151 0.087 n.a. 100.24 65.7 54 RAZ 7 2 

N NWA 4819 unc.4 0.2 0.03 0.12 0.014 0.05 0.010 0.03 0.37 0.013 0.007 0.010 n.a. 0.11 0.1 
    

H NWA 4881 INAA 2 n.a. n.a. n.a. 0.194 6.00 n.a. n.a. 15.9 0.283 n.a. n.a. n.a. n.a. n.a. 
    

H NWA 4881 FB 45.6 0.213 25.8 0.165 6.02 0.103 5.91 15.74 0.277 0.030 0.045 n.a. 99.84 63.2 64 RAZ 
  

H NWA 4881 unc.4 0.3 0.019 1.0 0.025 0.51 0.010 0.58 0.42 0.008 0.002 0.005 n.a. 0.14 0.3 
    

L NWA 4884 INAA 2 n.a. n.a. n.a. 0.300 13.72 n.a. n.a. n.a. 0.366 n.a. n.a. n.a. n.a. n.a. 
    

L NWA 4884 FB 46.69 0.613 16.27 0.300 13.86 0.192 9.29 12.26 0.366 0.064 0.068 n.a. 99.98 54.4 42 RAZ 7 2 

L NWA 4884 unc.4 0.15 0.012 0.21 0.028 0.19 0.007 0.13 0.09 0.008 0.002 0.005 n.a. 0.09 0.3 
    

M NWA 4898 INAA 2 n.a. n.a. n.a. 0.442 17.17 n.a. n.a. n.a. 0.296 n.a. n.a. n.a. n.a. n.a. 
    

M NWA 4898 FB 46.85 2.54 11.75 0.46 18.05 0.268 8.00 11.29 0.290 0.045 0.038 n.a. 99.58 44.1 21 RAZ 7 
 

M NWA 4898 unc.4 0.14 0.14 0.40 0.04 0.31 0.013 0.17 0.08 0.010 0.004 0.006 n.a. 0.15 0.7 
    

K NWA 4932 INAA 2 n.a. n.a. n.a. 0.219 8.55 n.a. n.a. 13.5 0.307 n.a. n.a. n.a. n.a. n.a. 
   

2 

K NWA 4932 FB 45.10 0.33 21.34 0.21 8.82 0.129 9.56 12.87 0.316 0.112 0.056 n.a. 98.85 65.9 10 RAZ 7 
 

K NWA 4932 unc.4 0.15 0.03 0.95 0.02 0.54 0.016 0.61 0.27 0.016 0.014 0.012 n.a. 0.24 0.3 
    

O NWA 4936 INAA 2 n.a. n.a. n.a. 0.114 5.94 n.a. n.a. 14.4 0.512 n.a. n.a. n.a. n.a. n.a. 
    

O NWA 4936 FB 44.74 0.685 25.96 0.104 5.49 0.073 7.17 14.80 0.517 0.128 0.134 n.a. 99.80 69.9 60 RAZ 7 2 

O NWA 4936 unc.4 0.05 0.014 0.15 0.005 0.07 0.005 0.15 0.09 0.007 0.003 0.008 n.a. 0.07 0.2 
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Table S4, continued 
 
plot stone data SiO2 TiO2 Al 2O3 Cr2O3 FeOT

5 MnO MgO CaO Na2O6 K2O P2O5 SO3 S Mgô N 3 analyst note ref. 

P NWA 5000 sd INAA 2 n.a. n.a. n.a. 0.114 5.75 n.a. n.a. 15.0 0.441 n.a. n.a. n.a. n.a. n.a. 
    

P NWA 5000 sd FB 45.29 0.359 26.86 0.113 4.62 0.073 6.77 15.47 0.444 0.066 0.041 n.a. 100.10 72.4 37 RAZ 9 
 

P NWA 5000 sd unc.4 0.13 0.017 0.20 0.008 0.23 0.007 0.14 0.08 0.007 0.002 0.007 n.a. 0.19 1.0 
    

Q NWA 5153 INAA 2 n.a. n.a. n.a. 0.287 12.72 n.a. n.a. n.a. 0.476 n.a. n.a. n.a. n.a. n.a. 
    

Q NWA 5153 FB 46.3 0.71 16.88 0.257 13.10 0.184 8.86 12.73 0.464 0.103 0.097 n.a. 99.67 54.7 45 RAZ 7 2 

Q NWA 5153 unc.4 0.3 0.10 0.55 0.010 0.37 0.009 0.23 0.12 0.011 0.006 0.010 n.a. 0.16 0.9 
    

R NWA 5207 INAA 2 n.a. n.a. n.a. 0.156 7.56 n.a. n.a. 14.9 0.484 n.a. n.a. n.a. n.a. n.a. 
    

R NWA 5207 FB 46.01 0.527 23.92 0.149 7.52 0.105 6.83 14.38 0.484 0.094 0.068 n.a. 100.10 61.9 31 RAZ 7 2 

R NWA 5207 unc.4 0.12 0.014 0.26 0.008 0.23 0.007 0.06 0.08 0.009 0.006 0.005 n.a. 0.11 0.6 
    

O NWA 5406 INAA 2 n.a. n.a. n.a. 0.112 5.82 n.a. n.a. 14.4 0.546 n.a. n.a. n.a. n.a. n.a. 
    

O NWA 5406 FB 44.91 0.716 25.45 0.111 5.80 0.070 7.72 14.50 0.524 0.120 0.133 n.a. 100.06 70.4 28 RAZ 
  

O NWA 5406 unc.4 0.07 0.018 0.06 0.008 0.07 0.005 0.03 0.06 0.008 0.002 0.009 n.a. 0.10 0.2 
    

S NWA 5744 INAA 2 n.a. n.a. n.a. 0.158 5.97 n.a. n.a. 13.9 0.244 n.a. n.a. n.a. n.a. n.a. 
    

S NWA 5744 FB 43.93 0.158 22.83 0.158 5.72 0.084 12.69 14.05 0.213 0.038 0.023 n.a. 99.89 79.8 30 RAZ 
  

S NWA 5744 unc.4 0.07 0.009 0.05 0.007 0.02 0.007 0.04 0.06 0.009 0.002 0.004 n.a. 0.09 0.1 
    

S NWA 5744 pair INAA 2 n.a. n.a. n.a. 0.177 5.91 n.a. n.a. 13.1 0.245 n.a. n.a. n.a. n.a. n.a. 
    

S NWA 5744 pair FB 45.14 0.169 22.93 0.157 6.10 0.091 12.37 12.85 0.242 0.023 0.034 0.091 100.20 78.3 20 AW   

S NWA 5744 pair unc.4 0.14 0.008 0.32 0.008 0.18 0.012 0.27 0.15 0.009 0.004 0.010 0.012 0.14 0.3 
    

E NWA 6252 INAA 2 n.a. n.a. n.a. 0.313 12.95 n.a. n.a. 13.7 0.386 n.a. n.a. n.a. n.a. n.a. 
    

E NWA 6252 FB 45.7 0.58 17.12 0.293 12.73 0.22 9.17 12.73 0.391 0.105 0.082 0.115 99.27 56.2 19 AW 
  

E NWA 6252 unc.4 0.2 0.03 0.54 0.019 0.27 0.02 0.21 0.12 0.011 0.009 0.017 0.015 0.11 0.4 
    

H NWA 6275 INAA 2 n.a. n.a. n.a. 0.073 3.40 n.a. n.a. 17.5 0.312 n.a. n.a. n.a. n.a. n.a. 
    

H NWA 6275 FB 44.11 0.15 32.27 0.068 3.12 0.045 2.56 17.35 0.305 0.020 0.014 0.034 100.04 59.4 18 AW 
  

H NWA 6275 unc.4 0.15 0.03 0.42 0.012 0.22 0.011 0.18 0.15 0.012 0.006 0.009 0.015 0.25 0.4 
    

T NWA 6481 INAA 2 n.a. n.a. n.a. 0.108 4.74 n.a. n.a. 15.9 0.479 n.a. n.a. n.a. n.a. n.a. 
    

T NWA 6481 FB 44.34 0.342 27.28 0.096 4.77 0.075 5.89 15.87 0.505 0.056 0.056 n.a. 99.29 68.7 20 AW 
  

T NWA 6481 unc.4 0.13 0.018 0.16 0.009 0.12 0.015 0.08 0.13 0.011 0.008 0.013 n.a. 0.17 0.3 
    

E NWA 6554 INAA 2 n.a. n.a. n.a. 0.310 11.32 n.a. n.a. n.a. 0.442 n.a. n.a. n.a. n.a. n.a. 
    

E NWA 6554 FB 45.18 0.545 19.79 0.26 10.94 0.156 9.54 12.73 0.461 0.089 0.091 0.132 99.90 60.9 20 AW 
  

E NWA 6554 unc.4 0.21 0.02 0.48 0.02 0.43 0.016 0.13 0.20 0.011 0.007 0.015 0.015 0.29 0.7 
    

E NWA 6555 INAA 2 n.a. n.a. n.a. 0.257 12.32 n.a. n.a. n.a. 0.386 n.a. n.a. n.a. n.a. n.a. 
    

E NWA 6555 FB 45.60 0.56 18.77 0.243 11.58 0.183 8.63 12.95 0.387 0.085 0.092 0.138 99.20 57.2 17 AW 
  

E NWA 6555 unc.4 0.08 0.02 0.86 0.027 0.80 0.016 0.23 0.20 0.013 0.005 0.022 0.015 0.08 1.1 
    

U NWA 6578 INAA 2 n.a. n.a. n.a. 0.087 4.18 n.a. n.a. 16.9 0.324 n.a. n.a. n.a. n.a. n.a. 
    

U NWA 6578 FB 43.77 0.224 29.02 0.082 4.37 0.061 4.03 17.56 0.339 0.097 0.030 n.a. 99.59 62.2 20 AW 
  

U NWA 6578 unc.4 0.07 0.010 0.10 0.006 0.06 0.010 0.05 0.09 0.011 0.006 0.011 n.a. 0.11 0.2 
    

v NWA 6687r INAA 2 n.a. n.a. n.a. 0.223 16.30 n.a. n.a. n.a. 0.515 n.a. n.a. n.a. n.a. n.a. 
    

v NWA 6687r FB 40.8 3.59 11.27 0.224 17.09 0.223 7.54 16.28 0.522 0.379 0.38 0.38 98.67 44.1 20 AW 
  

v NWA 6687r unc.4 0.6 0.14 0.14 0.010 0.51 0.013 0.06 1.29 0.012 0.011 0.03 0.02 0.15 0.7 
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Table S4, continued 
 
plot stone data SiO2 TiO2 Al 2O3 Cr2O3 FeOT

5 MnO MgO CaO Na2O6 K2O P2O5 SO3 S Mgô N 3 analyst note ref. 

V NWA 6687c INAA 2 n.a. n.a. n.a. 0.242 17.72 n.a. n.a. n.a. 0.560 n.a. n.a. n.a. n.a. n.a. 
  

10 
 

V NWA 6687c FB 43.92 3.86 11.99 0.242 18.39 0.240 8.10 9.94 0.563 0.409 0.41 0.41 98.67 44.1 20 AW 10 
 

V NWA 6687c unc.4 0.15 0.11 0.12 0.011 0.31 0.013 0.13 0.11 0.013 0.014 0.03 0.03 0.15 0.7 
    

W NWA 6721 INAA 2 n.a. n.a. n.a. 0.107 4.96 n.a. n.a. 15.6 0.457 n.a. n.a. n.a. n.a. n.a. 
    

W NWA 6721 FB 44.25 0.307 28.51 0.101 5.00 0.092 4.63 15.55 0.48 0.115 0.054 n.a. 99.09 62.3 20 AW 
  

W NWA 6721 unc.4 0.07 0.013 0.09 0.007 0.07 0.014 0.03 0.09 0.02 0.007 0.012 n.a. 0.11 0.2 
    

X NWA 6888 INAA 2 n.a. n.a. n.a. 0.132 5.66 n.a. n.a. 14.2 0.460 n.a. n.a. n.a. n.a. n.a. 
    

X NWA 6888 FB 45.90 0.34 26.68 0.125 5.80 0.11 4.94 14.46 0.482 0.166 0.051 n.a. 99.05 60.3 16 AW 
  

X NWA 6888 unc.4 0.06 0.03 0.41 0.009 0.34 0.02 0.28 0.17 0.014 0.008 0.015 n.a. 0.12 0.2 
    

Y NWA 7022 m INAA 2 n.a. n.a. n.a. 0.099 5.31 n.a. n.a. 15.2 0.603 n.a. n.a. n.a. n.a. n.a. 
    

Y NWA 7022 m FB 45.08 0.57 26.75 0.103 5.14 0.057 5.79 15.07 0.565 0.111 0.066 n.a. 99.29 66.8 15 AW 11 
 

Y NWA 7022 m unc.4 0.11 0.05 0.26 0.012 0.24 0.012 0.19 0.09 0.032 0.008 0.017 n.a. 0.10 0.33 
    

Y NWA 7022 c INAA 2 n.a. n.a. n.a. 0.107 6.29 n.a. n.a. 15.0 0.711 n.a. n.a. n.a. n.a. n.a. 
    

Y NWA 7022 c FB 45.89 0.87 25.35 0.100 6.38 0.083 4.95 14.74 0.61 0.118 0.16 n.a. 99.25 58.0 11 AW 11 
 

Y NWA 7022 c unc.4 0.18 0.05 0.18 0.011 0.11 0.019 0.06 0.09 0.06 0.015 0.03 n.a. 0.28 0.3 
    

f NWA 7262 INAA  n.a. n.a. n.a. 0.059 3.13 n.a. n.a. 17.0 0.347 n.a. n.a. n.a. n.a. n.a. 
    

f NWA 7262 FB 43.81 0.14 31.94 0.060 2.98 0.055 2.78 17.72 0.343 0.044 0.021 0.060 99.95 62.4 20 AW 
  

f NWA 7262 unc.4 0.15 0.02 0.26 0.015 0.13 0.010 0.12 0.08 0.007 0.006 0.010 0.007 0.12 0.4 
    

Z NWA 7274 INAA 2 n.a. n.a. n.a. 0.153 6.07 n.a. n.a. 15.0 0.368 n.a. n.a. n.a. n.a. n.a. 
    

Z NWA 7274 FB 44.3 0.391 24.81 0.149 6.08 0.098 8.09 15.11 0.360 0.142 0.112 0.133 99.74 70.4 35 AW 
  

Z NWA 7274 unc.4 0.3 0.013 0.13 0.010 0.10 0.009 0.08 0.17 0.008 0.004 0.015 0.009 0.27 0.3 
    

[ NWA 7493 INAA 2 n.a. n.a. n.a. 0.085 4.37 n.a. n.a. 16.5 0.336 n.a. n.a. n.a. n.a. n.a. 
    

[ NWA 7493 FB 44.03 0.246 29.22 0.091 4.57 0.085 4.29 16.64 0.328 0.040 0.053 n.a. 99.60 62.5 37 AW 
  

[ NWA 7493 unc.4 0.10 0.018 0.22 0.008 0.09 0.010 0.14 0.08 0.014 0.005 0.011 n.a. 0.10 0.7 
    

L NWA 7611 INAA 2 n.a. n.a. n.a. 0.257 12.11 n.a. n.a. n.a. 0.398 n.a. n.a. n.a. n.a. n.a. 
    

L NWA 7611 FB 46.6 0.57 17.87 0.280 12.42 0.180 8.75 12.67 0.389 0.070 0.080 n.a. 99.88 55.7 40 AW 
  

L NWA 7611 unc.4 0.2 0.02 0.62 0.015 0.46 0.008 0.25 0.18 0.010 0.004 0.009 n.a. 0.15 0.4 
    

® NWA 7834  INAA 2 n.a. n.a. n.a. 0.234 9.86 n.a. n.a. 14.1 0.399 n.a. n.a. n.a. n.a. n.a. 
    

® NWA 7834  FB 45.5 0.53 20.25 0.225 10.45 0.152 8.62 13.50 0.400 0.097 0.14 0.129 100.01 60.1 38 AW 
  

® NWA 7834  unc.4 0.3 0.03 1.38 0.027 0.96 0.011 0.47 0.34 0.015 0.004 0.03 0.014 0.19 1.1 
    

# NWA 7931 INAA 2 n.a. n.a. n.a. 0.173 7.54 n.a. n.a. 14.8 0.336 n.a. n.a. n.a. n.a. n.a. 
    

# NWA 7931 FB 44.39 0.400 24.99 0.176 7.34 0.108 6.24 15.25 0.329 0.062 0.054 0.194 99.54 60.3 20 AW 
  

# NWA 7931 unc.4 0.11 0.011 0.07 0.014 0.06 0.009 0.04 0.08 0.008 0.003 0.015 0.018 0.10 0.3 
    

® NWA 7948 INAA 2 n.a. n.a. n.a. 0.234 9.56 n.a. n.a. 13.2 0.400 n.a. n.a. n.a. n.a. n.a. 
    

® NWA 7948 FB 44.87 0.48 21.15 0.232 9.34 0.127 9.06 13.58 0.393 0.072 0.086 0.148 99.54 63.6 30 AW 
  

® NWA 7948 unc.4 0.08 0.02 0.94 0.024 0.72 0.013 0.48 0.37 0.008 0.006 0.013 0.010 0.10 0.7 
    

© NWA 7959 INAA  n.a. n.a. n.a. 0.069 3.35 n.a. n.a. 16.7 0.336 n.a. n.a. n.a. n.a. n.a. 
    

© NWA 7959 FB 43.34 0.151 29.91 0.064 3.53 0.054 5.14 17.44 0.356 0.054 0.070 0.118 100.23 72.2 19 AW 
  

© NWA 7959 unc.4 0.09 0.008 0.15 0.005 0.16 0.008 0.06 0.07 0.008 0.004 0.012 0.012 0.16 0.7 
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Table S4, continued 
 
plot stone data SiO2 TiO2 Al 2O3 Cr2O3 FeOT

5 MnO MgO CaO Na2O6 K2O P2O5 SO3 S Mgô N 3 analyst note ref. 

@ NWA 8001 INAA 2 n.a. n.a. n.a. 0.095 4.74 n.a. n.a. 15.9 0.393 n.a. n.a. n.a. n.a. n.a. 10 AW 12  

@ NWA 8001 FB 44.28 0.376 28.19 0.097 4.85 0.07 4.92 16.15 0.412 0.144 0.08 0.172 99.72 64.4     

@ NWA 8001 unc.4 0.15 0.019 0.19 0.015 0.05 0.03 0.4 0.05 0.014 0.006 0.03 0.017 0.11 0.3     

/ NWA 8010 INAA 2 n.a. n.a. n.a. 0.125 5.83 n.a. n.a. 15.0 0.476 n.a. n.a. n.a. n.a. n.a. 
    

/ NWA 8010 FB 44.5 0.60 24.32 0.134 6.59 0.094 7.59 14.69 0.531 0.265 0.27 0.14 99.72 67.2 20 AW 12 
 

/ NWA 8010 unc.4 0.2 0.04 0.32 0.012 0.21 0.016 0.26 0.35 0.027 0.020 0.04 0.03 0.24 0.3 
    

$ NWA 8022 INAA 2 n.a. n.a. n.a. 0.070 3.71 n.a. n.a. 16.4 0.458 n.a. n.a. n.a. n.a. n.a. 
    

$ NWA 8022 FB 43.82 0.194 30.60 0.065 3.18 0.041 3.94 17.15 0.476 0.068 0.059 0.076 99.66 68.8 20 AW 12 
 

$ NWA 8022 unc.4 0.05 0.011 0.09 0.012 0.04 0.011 0.03 0.04 0.011 0.005 0.012 0.008 0.07 0.3 
    

% NWA 8046 INAA 2 n.a. n.a. n.a. 0.101 4.53 n.a. n.a. 15.5 0.315 n.a. n.a. n.a. n.a. n.a. 
    

% NWA 8046 FB 43.66 0.194 27.54 0.099 4.45 0.085 6.43 16.48 0.320 0.029 0.056 0.110 99.45 72.0 20 AW 
  

% NWA 8046 unc.4 0.06 0.012 0.17 0.015 0.06 0.012 0.18 0.18 0.009 0.005 0.019 0.012 0.09 0.5 
    

& NWA 8055 INAA 2 n.a. n.a. n.a. 0.132 6.41 n.a. n.a. 15.0 0.419 n.a. n.a. n.a. n.a. n.a. 
    

& NWA 8055 FB 44.13 0.382 27.18 0.12 5.57 0.081 4.71 16.85 0.450 0.082 0.09 0.09 99.73 60.1 10 AW 12 
 

& NWA 8055 unc.4 0.10 0.019 0.07 0.03 0.08 0.019 0.03 0.07 0.011 0.005 0.03 0.02 0.16 0.2 
    

½ NWA 8182 INAA 2 n.a. n.a. n.a. 0.249 10.48 n.a. n.a. 12.2 0.522 n.a. n.a. n.a. n.a. n.a. 
    

½ NWA 8182 FB 45.6 0.97 19.44 0.25 10.67 0.141 8.82 12.88 0.510 0.128 0.144 0.172 99.72 59.6 10 AW 
  

½ NWA 8182 unc.4 1.2 0.05 0.64 0.03 0.28 0.021 0.25 0.23 0.033 0.011 0.052 0.025 0.25 0.2 
    

L NWA 8277 INAA 2 n.a. n.a. n.a. 0.325 14.54 n.a. n.a. n.a. 0.352 n.a. n.a. n.a. n.a. n.a. 
    

L NWA 8277 FB 46.7 0.59 15.86 0.302 14.06 0.198 9.40 12.09 0.367 0.073 0.071 0.130 99.81 54.4 42 AW 
  

L NWA 8277 unc.4 0.2 0.02 0.52 0.013 0.35 0.011 0.24 0.14 0.012 0.004 0.008 0.015 0.15 0.3 
    

§ NWA 8632 INAA 2 n.a. n.a. n.a. 0.491 22.78 n.a. n.a. n.a. 0.267 n.a. n.a. n.a. n.a. n.a. 
    

§ NWA 8632 FB 44.44 2.54 8.00 0.45 22.61 0.304 10.83 9.61 0.273 0.110 0.092 0.251 99.49 46.0 16 AW 
  

§ NWA 8632 unc.4 0.19 0.04 0.16 0.04 0.21 0.019 0.25 0.17 0.011 0.010 0.014 0.012 0.21 0.4 
    

5 OA 01 INAA 2 n.a. n.a. n.a. 0.060 3.45 n.a. n.a. 17.2 0.361 n.a. n.a. n.a. n.a. n.a. 
    

5 OA 01 FB 44.30 0.162 31.47 0.062 3.09 0.047 2.42 17.66 0.362 0.028 0.035 0.027 99.66 58.2 16 AW 12 
 

5 OA 01 unc.4 0.11 0.013 0.20 0.012 0.11 0.015 0.07 0.05 0.012 0.006 0.014 0.010 0.11 0.7 
    

t rock 004 INAA 2 n.a. n.a. n.a. 0.292 11.49 n.a. n.a. 13.9 0.322 n.a. n.a. n.a. n.a. n.a. 
    

t rock 004 FB 47.38 0.49 19.11 0.294 11.44 0.187 7.53 13.00 0.333 0.086 0.028 n.a. 99.92 54.0 20 RAZ 
  

t rock 004 unc.4 0.08 0.04 0.14 0.019 0.07 0.014 0.05 0.04 0.024 0.002 0.007 n.a. 0.12 0.1 
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Footnotes 

All values in mass percent 

1) analysts: Ryan A. Zeigler and Axel Wittmann  

2) INAA = values from Table S3; n.a. = not analyzed 

3) N = number of EPMA spots analyzed  

4) uncertainties (ñunc.ò) are 95% confidence limits: st/SQRT(N) where s = standard deviation and t = Excel® function 

TINV(0.05,SQRT(N-1))  

5) mean ± standard deviation: (FeOT FB)/(FeOT INAA) = 0.997 ± 0.061. FeOT = Total Fe as FeO.  

6) mean ± standard deviation: (Na2O FB)/(Na2O INAA) = 0.993 ± 0.067  

7) recalculated as simple mean of raw data of Korotev et al. (2009)  

8) excludes 4 clast-rich subsamples with <3.0% FeO  

9) based on sawdust (sd) samples, which contains less FeNi metal than INAA chip samples; see text.  

10) corrected for calcite contamination (Fig. S38)  

11) matrix (m) and clast (c). Note high Na2O in clast (INAA), Na loss in FB?  

12) large (>10%) FeO difference from INAA  

 

References (first published) 

1) Korotev et al. (2003a) 

2) Korotev et al. (2009) 

 

Table S4 is also provided as Table_S4_major_elements.xls 
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Table S5. Mean composition of typical feldspathic lunar meteorites 

 unit P, 1991 K, 2003 analysis mean s 95% CL N min max 

SiO2 % (46.3) 44.7 FB 44.24 0.44 0.19 24 43.37 45.30 

TiO2  % 0.26 0.22 FB 0.184 0.041 0.017 24 0.074 0.265 

Al 2O3 % 26.1 28.2 FB 29.55 1.4 0.6 24 25.8 31.9 

Cr2O3 % 
0.123 0.10 

FB 0.080 0.015 0.006 24 0.055 0.130 

Cr2O3 % INAA  0.080 0.015 0.005 35 0.054 0.133 

FeOT % 
5.24 4.40 

FB 3.90 0.54 0.23 24 2.90 5.44 

FeOT % INAA  3.82 0.54 0.18 35 2.79 5.44 

MnO % 0.074 0.06 FB 0.061 0.012 0.005 24 0.044 0.089 

MgO % 6.1 5.40 FB 4.33 1.35 0.57 24 2.53 8.07 

CaO % 
15.4 16.3 

FB 16.8 0.7 0.3 24 15.0 18.0 

CaO % INAA  16.6 0.7 0.2 35 14.9 18.4 

Na2O % 
0.335 0.35 

FB 0.336 0.023 0.010 24 0.297 0.379 

Na2O % INAA  0.343 0.022 0.007 35 0.312 0.388 

K2O1 % 
0.024 0.026 

FB 0.027 0.006 0.008 5 0.021 0.038 

K2O2 % FB 0.028 0.007 0.004 13 0.016 0.039 

P2O5
1 % 

0.024 0.027 
FB 0.029 0.012 0.015 5 0.018 0.049 

P2O5
2 % FB 0.029 0.010 0.006 13 0.017 0.049 

S % (100.0) 99.8 FB 99.8 0.3 0.1 24 99.3 100.4 

Mg´ % 68.4 69.5 FB 65.5 5.0 2.1 24 56.7 77.3 

norm. plag. wt% 72.2 78.1  81.9      

norm. plag. vol% 76.4 81.7  85.1      

           
K1 µg/g 

203. 216. 
INAA  228 53 66 5 178 315 

K2 µg/g INAA  235 54 33 13 133 323 

Sc µg/g 11. 8.0 INAA  7.0 1.1 0.4 35 4.8 8.7 

V µg/g 30. n.a. n.a. n.a.      

Cr µg/g 843. 660. INAA  546 104 36 35 356 907 

Co µg/g 18. 17.0 INAA  13.9 4.1 1.4 35 8.1 22.4 

Ni µg/g 152. 185. INAA  139 74 25 35 27 299 

Zn µg/g 20. n.a. n.a. n.a.      

Ga µg/g 3.0 n.a. n.a. n.a.      

Br µg/g 0.07 n.a. n.a. n.a.      

Rb µg/g 0.69 0.7 INAA  0.9 0.7 0.2 35 <0.5 2.1 

Sr µg/g 138. 150. INAA  153 8 9 5 142 160 

Y µg/g 8.5 9. INAA  7.8 2.3 0.9 26 3.4 11.6 

Zr µg/g 29. 35. INAA  31 12 4 34 5 55 

Nb µg/g 2.1 n.a. n.a. n.a.      

Cs µg/g 0.02 n.a. INAA  0.034 0.017 0.006 35 0.010 0.075 

Ba µg/g 28. 33. INAA  28 4 5 5 24 34 

La µg/g 1.98 2.3 INAA  2.0 0.6 0.3 26 0.8 3.2 

Ce µg/g 5.48 6.0 INAA  5.2 1.6 0.7 26 2.0 8.0 

Pr µg/g n.a. 0.8 INAA  0.68 0.21 0.09 26 0.27 1.06 

Nd µg/g 3.08 3.6 INAA  3.3 1.0 0.4 26 1.3 5.5 

Sm µg/g 0.99 1.1 INAA  0.95 0.29 0.12 26 0.38 1.46 

Eu µg/g 0.75 0.78 INAA  0.772 0.044 0.018 26 0.680 0.848 

Gd µg/g 0.72 1.3 INAA  1.10 0.33 0.13 26 0.47 1.66 

Tb µg/g 0.22 0.23 INAA  0.20 0.06 0.02 26 0.09 0.30 

Dy µg/g 1.46 1.5 INAA  1.284 0.384 0.155 26 0.556 1.912 

Ho µg/g 0.33 0.33 INAA  0.28 0.08 0.03 26 0.12 0.42 

Er µg/g n.a. 0.90 INAA  0.79 0.23 0.09 26 0.35 1.16 

Tm µg/g n.a. 0.14 INAA  0.116 0.033 0.013 26 0.052 0.170 

Yb µg/g 0.92 0.89 INAA  0.75 0.21 0.09 26 0.34 1.10 

Lu µg/g 0.13 0.13 INAA  0.107 0.030 0.012 26 0.048 0.155 

Hf µg/g 0.73 0.80 INAA  0.70 0.22 0.08 35 0.22 1.07 

Ta µg/g 0.11 0.11 INAA  0.090 0.027 0.009 35 0.036 0.141 

Ir ng/g 6. 7.5 INAA  5.7 3.4 1.2 35 0.4 14.5 

Au ng/g 2. 2.8 INAA  2.2 1.3 0.6 22 <2 4.6 

Pb µg/g 0.62 n.a. n.a. n.a.      

Th µg/g 0.24 0.37 INAA  0.33 0.13 0.04 35 0.12 0.65 

U µg/g 0.077 0.16 INAA  0.13 0.06 0.03 25 0.03 0.27 



R. L. Korotev and A. J. Irving: Lunar Meteorites from Northern Africa - Supporting Information S46 

Footnotes 
 
P, 1999 Values of Palme et al. (1999) based on 5 feldspathic lunar meteorites, all from Antarctica. 

K, 2003 Values of Korotev et al. (2003a) based on 8 feldspathic lunar meteorites, 4 from hot deserts. 

mean Values of this work based on the number of lunar meteorites in column N 

s sample standard deviation 

CL confidence limits 

FeOT Total Fe as FeO 

Mgô mole % MgO/(MgO+FeOT) 

norm. plag. normative plagioclase, from Excel® spreadsheet of Hollocher (2019). 

n.a. not analyzed 

italics Values for Y, Pr, Gd, Dy, Ho, Er, and Tm are estimated from concentrations of analyzed REE. 
1 Based on Antarctic meteorites only. 
2 Based on Antarctic meteorites and those hot-desert meteorites having K/Sm or P/Sm values less than those of the 

Antarctic meteorite with the highest ratio. 

 

Procedure 
Trace-element data (INAA) are based on mass-weighted mean concentrations of all subsamples of 35 meteorites and 

clans presumably representing about 35 lunar launch craters in Feldspathic Highlands Terrane: ALHA 81005, Graves Nunataks 

06157, Larkman Nunatak 6638, MacAlpine Hills 88105 clan (N=2 stones), Miller Range 090034 clan (N=2, MIL 090075 

excluded), Abar alô Uj 012, DaG 262 clan (N=4), DaG 400 clan (N=2), Dhofar 026 clan (N=3), Dhofar 081 clan (N=3), 

Dhofar 302, Dhofar 490 clan (N=2 stones), Dhofar 1428, NWA 482, NWA 2200, NWA 2998 (N=2), NWA 6275, NWA 6578, 

NWA 7493, NWA 7959, NWA 8046 clan (N=25), NWA 8222 clan (N=8), NWA 8586, NWA 8753, NWA 10073 clan (N=2), 

NWA 10141 clan (N=3), NWA 10665, NWA 11006, NWA 11061, NWA 11077, NWA 11352, Oued Awlitis 001, Shiĸr 160, 

Shiĸr 166, and Sueilila 005. The ñmeanò values of the table are simple numeric averages. Data from Table S3, Korotev and 

Zeigler (2014), and Korotev (2017).  

For Sr and Ba, means are calculated only from data for Antarctic meteorites. For the REE, any meteorite for which CI-

normalized La/Sm exceeds 1.38 is excluded from the mean (Fig. S7). For U, all meteorites for which the CI-normalized U/Th 

exceeds 1.93 (the highest Antarctic value) are excluded from the mean. For Au, all meteorites having CM-chondrite-normalized 

Au/Ir >2.0 are excluded from the mean (Fig. S56). 

For major elements, we use our own ñfused beadò data (Table S4) and, for meteorite names in bold in the list above,  all 

available literature data. For DaG 262 (CaO/Al 2O3 = 0.610), DaG 400 (0.656), NWA 482 (0.600), NWA 6578 (0.603), and NWA 

8046 (0.597) CaO/Al 2O3 ratios are high compared to the others (range 0.541-0.588, mean: 0.569), suggesting significant 

contamination with terrestrial calcite. For these 5 meteorites we discarded the measured values and substituted 0.569ÖAl 2O3. For 

the normative mineralogy of Table 3, we use the INAA data for FeO, Cr2O3, and Na2O. 

Data from Table S4, Bischoff et al. (1988), Cohen et al. (2004), Demidova et al. (2007), Hidaka et al. (2014), Joy et al. 

(2010), Kallemeyn and Warren (1983), Korotev (2012, 2017), Korotev and Zeigler (2014), Palme et al. (1983, 1991), Taylor et 

al. (2001), Warren et al. (2005), Warren and Kallemeyn (1991a), Wittmann et al. (2019), and Zipfel et al. (1998). 
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Table S6. Results of regression analysis of Ni, Ir, and Au against Co for some metal-rich meteorites 

 N Co Ni Ir Au   Ni/Co Ir/Co Au/Co 

NWA 4472/4485                  

slope    9.51 g/g 0.974 µg/g 0.142 µg/g         
intercept    -88.3 µg/g -19.0 ng/g -2.0 ng/g         

concentration 23 =5000 µg/g 47400 µg/g 4850 ng/g 710 ng/g  ratio 9.49 g/g 0.971 µg/g 0.142 µg/g 

± 95%     1000 µg/g 80 ng/g 90 ng/g  ± 95% 0.21 g/g 0.016 µg/g 0.018 µg/g 
R2    0.998  0.999  0.928          

                  

NWA 4932                  
slope    15.03 g/g 0.792 µg/g 0.266 µg/g         

intercept    -64.7 µg/g -7.7 ng/g -3.8 ng/g         

concentration 8 =5000 µg/g 75100 µg/g 3950 ng/g 1330 ng/g  ratio 15.02 g/g 0.790 µg/g 0.266 µg/g 
± 95%    6400 µg/g 480 ng/g 50 ng/g  ± 95% 1.29 g/g 0.096 µg/g 0.011 µg/g 

R2    0.993  0.985  0.998          

                  
NWA 4936 clan                  

slope    15.08 g/g 0.590 µg/g 0.281 µg/g         

intercept    -26.7 µg/g -7.1 ng/g 1.1 ng/g         
concentration 54 =5000 µg/g 75400 µg/g 2950 ng/g 1410 ng/g  ratio 15.07 g/g 0.589 µg/g 0.281 µg/g 

± 95%    1200 µg/g 110 ng/g 50 ng/g  ± 95% 0.25 g/g 0.021 µg/g 0.011 µg/g 

R2    0.996  0.983  0.981          
                  

NWA 5000                  

slope    15.49 g/g 0.787 µg/g 0.268 µg/g         
intercept    -49.2 µg/g -5.6 ng/g -0.6 ng/g         

concentration 20 =5000 µg/g 77400 µg/g 3930 ng/g 1340 ng/g  ratio 15.48 g/g 0.786 µg/g 0.267 µg/g 

± 95%    1200 µg/g 90 ng/g 60 ng/g  ± 95% 0.24 g/g 0.018 µg/g 0.012 µg/g 
R2    0.999  0.998  0.992          

                  

NWA 6555                  
slope    17.50 g/g 1.194 µg/g 0.365 µg/g         

intercept    -542.8 µg/g -51.2 ng/g -11.4 ng/g         

concentration 7 =5000 µg/g 87000 µg/g 5920 ng/g 1810 ng/g  ratio 17.4 g/g 1.2 µg/g 0.36 µg/g 
± 95%    19100 µg/g 3360 ng/g 420 ng/g  ± 95% 3.8 g/g 0.7 µg/g 0.08 µg/g 

R2    0.964  0.803  0.960          

                  
NWA 8010                  

slope    13.17 g/g 0.237 µg/g 0.197 µg/g         
intercept    -99.4 µg/g -1.2 ng/g -0.8 ng/g         

concentration 7 =5000 µg/g 65800 µg/g 1180 ng/g 980 ng/g  ratio 13.2 g/g 0.24 µg/g 0.20 µg/g 

± 95%    19200 µg/g 540 ng/g 970 ng/g  ± 95% 3.8 g/g 0.11 µg/g 0.19 µg/g 
R2    0.939  0.861  0.574          

                  

NWA 8455 clan                  
slope    19.77 g/g 0.696 µg/g 0.430 µg/g         

intercept    -183.4 µg/g -10.9 ng/g -3.1 ng/g         

concentration 76 =5000 µg/g 98700 µg/g 3470 ng/g 2150 ng/g  ratio 19.73 g/g 0.69 µg/g 0.43 µg/g 
± 95%    8900 µg/g 340 ng/g 300 ng/g  ± 95% 1.79 g/g 0.07 µg/g 0.06 µg/g 

R2    0.866  0.849  0.747          

                  
NWA 8673 clan                  

slope    14.68 g/g 0.445 µg/g 0.302 µg/g         

intercept    -87.2 µg/g 3.4 ng/g -3.7 ng/g         

concentration 65 =5000 µg/g 73300 µg/g 2230 ng/g 1510 ng/g  ratio 14.67 g/g 0.45 µg/g 0.301 µg/g 

± 95%    1500 µg/g 160 ng/g 80 ng/g  ± 95% 0.30 g/g 0.03 µg/g 0.015 µg/g 

R2    0.994  0.923  0.961          
                  

rock 65                  

slope    21.68 g/g 1.245 µg/g 0.184 µg/g         
intercept    -158.1 µg/g -11.9 ng/g 0.6 ng/g         

concentration 5 =5000 µg/g 108300 µg/g 6210 ng/g 920 ng/g  ratio 21.65 g/g 1.24 µg/g 0.184 µg/g 

± 95%    1700 µg/g 130 ng/g 100 ng/g  ± 95% 0.34 g/g 0.03 µg/g 0.019 µg/g 
R2    1.000  1.000  0.997          
 

The values of this table were determined from the regression procedure described in Fig. S54.  
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Figures Cited in Main Text 

 

Fig. S1. Twelve breccia samples, as received, with millimeter ticks for scale. (aςh) Sawn slices, typically 1-mm thick. (a) NWA 2998 
is the most feldspathic meteorite studied here. (b) NWA 4932 is a crystalline impact-melt breccia; the light spots are grains of 
FeNi metal. (c) For NWA 6481 (fragmental breccia), the facing side has been polished. We have seen no self-evident contamina-
tion effects in such samples. (d) NWA 6687 is basaltic and KREEPy. (e) NWA 7493 is feldspathic and analyzed subsamples are 
highly variable in composition (Fig. S76). (f) NWA 8687 is greenish because it is rich in olivine (troctolitic anorthosite), but note 
the large, pink chromite grain on the lower left edge. (g) NWA 10480 is a mafic breccia (NWA 7611 clan). (h) Two sides of our 
sample of NWA 11182. The speckly clast on the left is mafic (10% FeO) while the gray glassy matrix on the right is feldspathic (5% 
FeO). Cr/Sc suggest that the clast is troctolitic but only ferroan gabbros are reported by Boyle et al. (2018). (iςl) Fragment samples. 
(i) For NWA 2996, the fusion crust (e.g., fragment on right) is weathered. (j) FƻǊ b²! снтрΣ ǘƘŜ ƛƳŀƎŜ ƛǎ ǘƘŀǘ ƻŦ ƻƴŜ άǇƛŜŎŜέ ƻŦ 
the 5 pieces (MetBull) of this tiny (1.3 g) meteorite; the polish is due to wind abrasion. (j) NWA 10073 is a feldspathic fragmental 
breccia. (l) Weathering effects are evident as discoloration in NWA 10291 (NWA 7834 clan).  
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Fig. S2. INAA subsampling. The 206-mg sample of NWA 11379 (NWA 8046 clan), which is cut flat on the bottom and top faces 
(millimeter ticks for scale). (b) The sample after being wrapped in weighing paper and struck with a hammer. The sheet of 
weighing paper is 3 inches wide. (c) INAA samples sealed into ultrapure fused silica tubing: 31.98 mg (395.40), 33.35 mg (395.41), 
and 33.02 (395.42). The tubes are 5 mm in outside diameter. The numbers represent the consecutive irradiation number (395) 
and the tube sequence number within the sample pack (tubes 40, 41, and 42 out of 61). These identification numbers are 
presented in Table S2 for each analysis.  

(a) (b)

(c)

395.42

395.41

395.40
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Fig. S3a. Like Fig. 6 but for FeO and Th. ¢ƘŜ άǘǊƛŀƴƎƭŜέ ƛǎ ǘƘŜ ƳƛȄƛƴƎ ǘǊƛŀƴƎƭŜ ƻŦ CƛƎΦ н ŘƛǎǘƻǊǘŜŘ ōȅ ǘƘŜ ƭƻƎŀǊƛǘƘƳƛŎ ǎŎŀƭŜǎΦ ¢ƘŜ 
horizontal line at 3.5 µg/g Th represents the boundary of the Procellarum KREEP Terrane (Jolliff et al., 2000). See Table S1 for 
symbol key. 
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Fig. S3b. Small gray points represent the 1̄  (30-km) derived data from the Lunar Prospector Gamma-Ray Spectrometer (LP-5GRS, 
Lawrence et al., 2000, and Prettyman et al., 2006, with calibration of Gillis et al., 2004). Large colored points each represent a 
ǇǊŜǎǳƳŜŘ ƳŜǘŜƻǊƛǘŜ ƭŀǳƴŎƘ ŎǊŀǘŜǊ όάƳƛƴƛƳǳƳέ estimate of Table 4). The blue άǘǊƛŀƴƎƭŜέ ƛǎ ǘƘŜ ƳƛȄƛƴƎ ǘǊƛŀƴƎƭŜ ƻŦ CƛƎΦ 3a and the 
blue circles represent 50:50 binary mixtures of 3 the end members. LP-GRS data points plotting below the Th break are those for 

which the derived concentrations are ¢0 (N=296, or 2.8% of the data set). ¢ƘŜ ǎƛȄ ƻǊŀƴƎŜ ǎǘŀǊǎ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ά!Ǉƻƭƭƻ-16-ƭƛƪŜέ 
launch craters of Fig. S35. The triangle in the field represents NWA 7274, which is dissimilar to Apollo 16 for some other elements; 
Fig. S35. Points plotting above 3.5 µg/g Th likely represent meteorites that derive from the PKT (Jolliff et al., 2000). The rectangles 
depict the ranges used to bin the LP-GRS data for the analysis of Table 5. Note that the FeO boundary between the anorthositic 
norites corresponds to approximately 50:50 mixtures on the FHT and mare endmembers. Similarly, the FeO boundaries of the 
KREEP bin are set at the 50:50 FHT:KREEP and 50:50 KREEP:mare basalt points.  
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Fig. S4. Cr/Sc in lunar meteorites. Each point represents a stone, except that the red C symbol does not represent a meteorite 
stone but the mean of subsamples, mainly from NWA 3160 and NWA 3333, of the olivine-phyric basalt (OPB) lithology of the 
NWA 773 clan (Valencia et al., 2019). On the Moon, Cr/Sc is a proxy for Mg/Fe and olivine/pyroxene (Fig. 4). The curved lines are 
the mixing άtrianglesέ of Figs. 2 and 6, highly flatted because the Cr/Sc of the KREEP component at 22 µg/g Sc (upper curve) is 
virtually identical to that of a mixture of the FHT component and the mare component having 22 µg/g Sc (lower curve). There is 
a large range in Cr/Sc among feldspathic meteorites, which represent the FHT; some are substantially more magnesian than 
ferroan anorthosite (Fig. 10). Similarly, most meteorites of noritic anorthosite composition have greater Cr/Sc than the FHT-mare 
mixing line. Mare basalts also have a large range in Cr/Sc. In this plot and others, the mare apex of the triangle (red square at 56 
µg/g Sc) is the mean of the 7 basaltic points or clans having red labels: (1) Dhofar 287, (2) the NWA 773 OPB, (3) the NEA 003 
basalt, (4) NWA 8632, (5) NWA 4898, (6) the mean of the NNL-clan meteorites (NWA 032/479, NWA 4734/10597, and the LaPaz 
Icefield stones of Antarctica, and (7) the mean of the YAMM-clan stones (Yamato 793169, Asuka 881757, and MET 01210, MIL 
05045). Each of the 7 meteorites or clans represent a different launch crater. Regolith from the Luna 20 site (large square at 16 
µg/g Sc) has high Cr/Sc because it contains mafic, nonmare lithologies like troctolite and spinel troctolites; the presence of such 
lithologies is also the likely cause of the high Cr/Sc (and high Mg´; Fig. 10) of the anorthositic-noritic meteorites. See Table S1 for 
symbol key.   
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Fig. S5. Stone means in Sc-Na2O space. Low-Na2O meteorites of the NWA 5744 clan (symbol S) and the NWA 733 clan (symbol 
Cύ ŀǊŜ ǊƛŎƘ ƛƴ ƻƭƛǾƛƴŜΦ hƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘƛǎ ŦƛƎǳǊŜΣ ǿŜ ŘŜŦƛƴŜ ŀ άǘȅǇƛŎŀƭ ŦŜƭŘǎǇŀǘƘƛŎ ƭǳƴŀǊ ƳŜǘŜƻǊƛǘŜέ ŀǎ ƻƴŜ ŦƻǊ ǿƘƛŎƘ ǘƘŜ Ƴŀss-
weighted mean of the pair group (or the only stone for unpaired stones) has 0.30ς0.40% Na2O, equivalent to An97.5ς96.6 in pure 
plagioclase. Some of the high-Na2O meteorites have plagioclase compositions more albitic. For example, plagioclase in NWA 8022 
is An95.9 and mean plagioclase compositions among the stones of the NWA 8455 clan (orange ± symbols) range from An91.1 to 
An95.1. For reference, the triangle in ǘƘŜ ά!мс-ƭƛƪŜέ ŦƛŜƭŘ ǊŜǇǊŜǎŜƴǘǎ ǘƘŜ ƳŜŀƴ ŎƻƳǇƻǎƛǘƛƻƴ ƻŦ ǘȅǇƛŎŀƭ !Ǉƻƭƭƻ мс ǎƻƛƭǎ ŀƴŘ ǘƘŜ ǎǉǳŀǊŜ 

in the middle of the diagram represents the Luna 20 soil. The error bars represent ±2s analytical uncertainties. The large, distorted 
άǘǊƛŀƴƎƭŜέ ƛǎ ǘƘŜ ƳƛȄƛƴƎ ǘǊƛŀƴƎƭŜ ƻŦ CƛƎǎΦ 2 and 6. The Apollo-16-like meteorites and some atypical feldspathic meteorites contain 
more Na2O than mixtures of typical feldspathic meteorites and the KREEP component of the model, Apollo 14 soil. See Table S1 
for symbol key. See also Fig. S16 (Eu vs. Sc).  
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Fig. S6. Note Sm, not Sc, abscissa. Na/Eu is rather constant (<factor of 2) among feldspathic lunar meteorites because both 
elements are carried mainly by plagioclase, but some meteorites are distinct in deviating from the norm. Basaltic Kalahari 009 
and feldspathic Kalahari 008 have the highest Na/Eu among lunar meteorites and this circumstance provides additional geochem-
ical evidence (Sokol et al., 2008) that the stones are paired. The KREEP ranges are defined by KREEP-rich mafic impact-melt 
breccias from the Apollo sites (Korotev, 2000). The Apollo-16-like meteorites, as well as the Apollo 16 regolith (large triangle), 
have low and KREEP-like Na/Eu because, unlike the typical feldspathic lunar meteorites, a significant portion of the Eu is carried 
in phosphate minerals. Tichiya (ß) and paired stones NWA 11223 and NWA 11809 (Ë) have low Na/Eu because Eu is anomalously 
high (Fig. S16). They each also have negative Ce anomalies (Fig. S63), so Eu is likely enriched through some chemical alteration  
process. KREEP-rich basaltic breccia NWA 6887 and NWA 11886 have lower Na/Eu than that of KREEP impact-melt breccias 
(horizontal green lines) from the Apollo missions. Note that the Luna 20 regolith (large square) does not plot with the basaltic 
and anorthositic-noritic breccias on this plot (compare with Figs. 6, S4, S5, S16, and S44ύΦ ¢ƘŜ ƭŀǊƎŜΣ ŘƛǎǘƻǊǘŜŘ άǘǊƛŀƴƎƭŜέ ƛǎ ǘƘŜ 
mixing triangle of Figs. 2 and 6. Nearly all of the basaltic and noritic-anorthositic breccias plot outside triangle in having high 
Na/Eu, unlike KREEP. See Table S1 for symbol key.  
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Fig. S7. CI-chondrite-normalized ratios of light REE, La (a), and heavy REE, Lu (b), to middle rare earth, Sm, in lunar meteorites 
from northern Africa. Several non-mare breccias from northern Africa have greater La/Sm than do otherwise similar meteorites 
from Antarctica. Some of these differences may be due to mineralogy and crystallization history of the igneous precursors but 
most are probably due to terrestrial alteration processes ƭŜŀŘƛƴƎ ǘƻ άƭƛƎƘǘ-w99 ŜƴǊƛŎƘƳŜƴǘΦέ The Antarctic range is not shown in 
(b) but ranges from, 0.54 to 0.99, essentially the same as the African meteorites. The KREEP ranges are defined by KREEP-rich 
mafic impact-melt breccias from the Apollo sites (Korotev, 2000). The Apollo-16-like meteorites (orange) have REE ratios like 
those of the Apollo 16 impact-melt breccias. A few moderately-high-Sm meteorites have ratios dissimilar to KREEP, most notably 
NWA 8673 clan (symbol {) and NWA 8701 clan (\). Some of these have low La/Sm because they contain a substantial component 
of mare basalt: NWA 3136 (G), 4884 and pairs (L), NWA 6687 (V), and NWA 10447 (µ). In (a), aluminous mare basalt NWA 4898 
(M) lies off scale at 0.65 and NWA 11886 (Î) lies off scale at 0.78. The large triangle represents Apollo 16 regolith and the large 
square represents Luna 20 regolith. See Table S1 for symbol key. 
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Fig. S8. REE concentrations normalized to those in volatile-free CI chondrites (Korotev et al., 2003a) in typical feldspathic lunar 
meteorites. Analyzed REE are shown in the upper left panel. The ordinate scale ranges from 1 to 80 with the dotted line at 10. 
For reference, dashed lines represent the mean REE concentrations in typical feldspathic lunar meteorites (bottom) the Apollo-
16-like meteorites (top). The patterns are somewhat stylized in that the light REE segment is defined by Sm at the right end and 
the mean of La and Ce at the left except (except for those patterns with negative Ce anomalies) because Nd, and to a lesser extent 
Ce, are determined less precisely than La and Sm. Gd (between Eu and Tb) concentrations are estimated. Typical feldspathic lunar 
meteorites have positive Eu anomalies with CI-normalized Eu concentrations of ~10 because (1) Eu concentrations are nearly 
constant, ranging from 0.69 µg/g for DaG 1058 (DaG 400 clan, panel b) to 0.85 µg/g for Rabt Sbayta 004 (NWA 8222 clan, panel 
j) and (2) concentrations of trivalent REE are low.   
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Fig. S8, continued. For NWA 8046 (panel i) the light REE enrichment in some subsamples is a terrestrial weathering effect. Heavy 
REE are unusually high in NWA 8586 (panel k).   
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Fig. S8, continued.   

(v) rock 87 [¥] 

stone mean 

(e) rock 65 []] 

stone mean 
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Fig. S9. Like Fig. S8 but for atypical feldspathic meteorites. Because Eu concentrations are nearly constant, samples with more 
than ~2.4 µg/g Sm have negative Eu anomalies (e.g., panel h). Heavy REE are unusually high in NWA 8022 (f). (d) NWA 6721 occurs 
as multiple stones and we received 3 pieces. For two, we analyzed 4 subsamples and for the other we analyzed 3. All 3 have 
positive Ce anomalies (mean Ce/Ce* = 1.24).  
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Fig. S9, continued. NWA 11223 and its pair NWA 11809 have deep negative Ce anomalies; Nd is determined imprecisely at low 
concentrations.  

(m) Rabt Sbayta 007 

and pair  [Ð] 

 

(l) NWA 11809 [Ë] 

subsamples 

(o) NWA 10678 pair  [Ç] 

subsamples 
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Fig. S10. Like Fig. S8 but for Apollo-16-like feldspathic meteorites. All these meteorites have KREEP-like REE patterns. NWA 8010 
(panels d and e) and NWA 10973 (f) have lower concentrations of Eu than the others (also, Fig. S16).  
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Fig. S11. REE concentrations in meteorites of troctolitic composition. (a) Absolute concentrations vary considerably but are 
uniformly low among the NWA 5744 stones, most of which derive from anorthositic troctolites. Mineralogically, NWA 10318 is 
an olivine-bearing anorthositic norite (see text) but it is not clear why that should lead to higher relative concentrations of light 
REE. NWA 10140 has 15% modal olivine and 10% low-Ca pyroxene (C. Agee in MetBull); the latter may account for higher relative 
concentrations of heavy REE. (b,c) We assume NWA 11851 and Aridal 017 to be troctolitic from their high Cr/Sc (Figs. 4 and S4).   
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Fig. S12. Like Fig. S8 but for anorthositic-noritic and basalt-bearing breccias. 
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Fig. S12, continued. 
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Fig. S12, continued. 

(y) NWA 12604 [×] 

subsamples 

(z) rock 133 [¾] 

subsamples 
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Fig. S13. All of the meteorites of this figure are breccias dominated by mare basalt. (a) With 25% FeO, the NEA 003 breccia must 
contain very little nonmare material; none is reported in the description of Haloda et al. (2006). (b,d) REE concentrations in NWA 
3136 and NWA 10447 are consistent with mixtures of mare and nonmare material. (c) REE concentrations are consistent among 

the NWA 7611 clan. (f) Like NEA 003 (a), NWA 11886 has too much FeO to contain much feldspathic material (4-6% FeO) or 

KREEP material (10-12% FeO). The high REE concentrations and non-KREEP-like pattern must be inherent to the basalt compo-
nent.   

(e) rock 4 [ t] 

stone mean, 11.5%FeO 


































































































































































































