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At this writing, we are aware of 104 lunar meteorite 

stones, 97 of which have names that have been accepted 
by the Nomenclature Committee of the Meteoritical 
Society (2 provisionally) and 7 without accepted names 
that have nonetheless been described in the literature [1] 
or that we have recently analyzed and know to be of 
lunar origin (N=6). At least 8 other alleged lunar mete-
orite stones are in the hands of reputable dealers and 
collectors. Ignoring the latter, the known lunar meteor-
ite stones represent as many 46 meteorites and probably 
not less than about 35. We have obtained compositional 
data by INAA for 192 subsamples of 31 lunar meteorite 
stones since our last reports here [2–7]. Some of the 
data are reported elsewhere [8–14].  
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New Meteorites and Analyses: Basalt MIL 05035 
(Fig. 1) is compositionally similar to Yamato 793169 (¥ 
in Fig. 2) and Asuka 881757 ($); it is likely source-
crater paired with these Antarctic stones [14]. Dhofar 
1428 (L) [8], NWA 2200 (s), NWA 2995 (m) [8], and 
NWA 2998 (n) are feldspathic breccias. With only 
2.7% FeO, NWA 2998 is marginally the most feld-
spathic of lunar meteorites. Dhofar 1180 (K) [8] is one 
of several breccias with 9–10% FeO; all the others have 
higher concentrations of incompatible elements, how-
ever (Fig. 2). NWA 4472 and NWA 4485 [12] are 
paired stones of unique composition. LAP 04841 is 
compositionally indistinguishable from the other LAP 
basalts [15] and the NWA 479 [16] basalt is indistin-
guishable from paired stone NWA 032.  

The “regolith breccia” lithology of Dhofar 287 (D) 
[17] is highly dissimilar in composition to the basalt 
lithology [18] and, in fact, to any Apollo regolith (Figs. 
2,3). Likewise, the breccia portion of NEA 003 (f) [19] 
is dissimilar to the basalt portion [3] and curiously rich 
in iron (Fig. 2). On the basis of mass-balance con-
straints, the regolith breccia portion of SaU 169 [20] 
contains, at most, only 20% of the impact-melt-breccia 
lithology. Thus, am
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Comparison of lunar meteorites
to regolith fragments (N = 2362, 
>10 mg in mass, 2-4-mm grain-size
fraction) from the 6 Apollo 
landing sites

range of
mare basalts
from the
Apollo & Luna
missions

Apollo
  11
  12
  14
  15
  16
  17
total

N 
122
239
404

52
808
737

2362

 

Assuming that about 5% of the lunar 
surface lies within the South Pole-Aitken 
basin [21] and the lunar meteorites represent 
35+ source craters, it is likely that one or 
two of the known but yet-unidentified mete-
orites originates from within the basin.  
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Figure 2. Compositions of 45 lunar meteorites. Each 
“point” represents a meteorite (all stones for which 
there are data) or a lithology in a meteorite for those 
meteorites that are multilithologic (SaU 169 [S], NWA 
773 [k], Dhofar 279 [D], NEA 003 [f]). Numbers repre-
sent Antarctic ANSMET meteorites and keyboard 
symbols ($, %, #, ?, etc.) represent Antarctic NIPR 
meteorites, except © is Calcalong Creek [23]. Capital 
letters represent meteorites from Oman and lower-
case letters represent those from Africa. Geometric 
symbols represent unnamed meteorites for which we 
have obtained data (the basalt [∆] may be paired with 
NWA 032/479 [g]). Circled points represent unbrecci-
ated mare basalts (Fig. 1); all other points represent 
breccias. The inset shows the same data on a linear 
Sm scale. 

Figure 3. Comparison of compositions of meteorites 
(pink circles) of Fig. 2 with Apollo samples (dark blue 
numbers). Each Apollo point represents a 2–4-mm 
lithic fragment from the regolith (all data this lab, e.g., 
[25]). The numbers designate mission numbers (6 = 
Apollo 16, etc.). The range of compositions of mare 
basalts from the Apollo and Luna missions is shown 
by the green field. The red lines are mixing lines 
between the three implied components: typical mate-
rial of the Feldspathic Highlands Terrane, typical 
material of the Procellarum KREEP Terrane, and 
mare basalt, which occurs in both terranes [21]. For 
two reasons, at least, the distribution of compositions 
of Apollo samples plotted here is not ideally represen-
tative of the rocks of the Apollo landing sites. The 
number of points for each site varies considerably, 
from 52 to 808, and for both Apollo 15 and 17 the 
analyzed samples were from the highlands sampling 
stations, not stations on the maria. Both biases lead 
to under representation of mare basalt compared to 
nonmare lithologies.  

http://www.lpi.usra.edu/meetings/lpsc2000/pdf/1101.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1375.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/2269.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1365.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1404.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1402.pdf
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/1804.pdf
http://www.lpi.usra.edu/meetings/metsoc2006/pdf/5254.pdf
http://epsc.wustl.edu/admin/research/psmrg/misc_06/a_j05z01.pdf
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2006GeCoA..70.5935K&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b24356
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2005M&PS...40.1073Z&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b16705
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2005GeCoA..69.5597B&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b16279
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2003M&PS...38..501D&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b24760
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2003M&PS...38..485A&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b24760
http://www.lpi.usra.edu/meetings/lpsc2006/pdf/2311.pdf
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2004Sci...305..657G&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b25618
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2004Sci...305..657G&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b25618
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2000JGR...105.4197J&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b05148
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2000JGR...105.4197J&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b05148
http://epsc.wustl.edu/admin/people/publications/korotev/korotev_2005_chemie_der_erde.pdf
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2003M&PS...38..595H&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b15869
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=2003M&PS...38..595H&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b15869
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-44JMMT5-JX&_user=840033&_coverDate=06/30/1973&_alid=520118614&_rdoc=1&_fmt=summary&_orig=search&_cdi=5288&_sort=d&_docanchor=&view=c&_acct=C000000938&_version=1&_urlVersion=0&_userid=84003
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THP-44JMMT5-JX&_user=840033&_coverDate=06/30/1973&_alid=520118614&_rdoc=1&_fmt=summary&_orig=search&_cdi=5288&_sort=d&_docanchor=&view=c&_acct=C000000938&_version=1&_urlVersion=0&_userid=84003
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=1996M&PS...31..116J&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b05560
http://adsabs.harvard.edu/cgi-bin/nph-bib_query?bibcode=1996M&PS...31..116J&amp;db_key=AST&amp;data_type=HTML&amp;format=&amp;high=4548da057b05560

