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Inventory:  Recent finds of new acapulcoites and 

lodranites from Northwest Africa and elsewhere ([1], 
[2] and Table 1 below) have added considerably to our 
knowledge of the constitution of the AL parent body. 

                      
Specimen     Gsave μm  %Fe0 Faol   δ18O  δ17O   Δ17O 
 

Acapulcoites 
Acapulco    170   11.9  3.73  0.90  -1.062 
ALH A77081   170   10.7   3.57  0.73  -1.148 
ALH 78230    170   10.3  3.97  1.07  -1.018 
ALH A81187   230   4.2    2.99  0.52  -1.053 
ALH 84190    220   4.2    2.54  0.20  -1.136 
LEW 86220     7       3.75  0.73  -1.243 
TIL 99002    350    8  9.9    
MET 01195     8.5  
Dhofar 125     8.6   3.57  0.36  -1.518 
Dhofar 290    200   14.5 11    
NWA 1617    350   19  11.6   5.06  1.80  -0.857 
NWA 2656    400   18  8.2   5.05  1.70  -0.954 
NWA 2775    230   15  14.4  3.10  0.88  -0.753 
NWA 3008     12.7 

 
’AC Chondrites’ 

Mon. Draw   150   10.1   3.63  1.04  -0.869 
Y 74063      10.9   3.52  0.93  -0.922 
GRA 98028   100   15  9.3    
Dhofar 1222     6.8  

 
Lodranites 

Lodran    580   20  12.6   3.41  0.92  -0.874 
Gibson    540   0.2  3.1   3.57  0.53  -1.348 
Y 74357    580   9.6  7.9   3.44  0.48  -1.329 
Y 75274     19.6 3.9   2.52  0.23  -1.096 
Y 791491/3   565   6.6  11.6    
Y 8002    700   6.3  3.5   3.85  0.51  -1.515 
       12.1   4.07  0.92  -1.220 
EET 84302   340  13.1 8.4   3.31  0.53  -1.211 
LEW 88280   610  10.3 12.9   3.40  0.78  -1.008 
MAC 88177   620   0.5  13.3   3.52  0.60  -1.252 
FRO 90011   540   7.7  9.4   3.73  0.98  -0.982 
FRO 93001 >900  12.7 9.9 
GRA 95209     7.3 
NWA 2235 >900   8.5  11.6   4.94  1.62  -0.978 
NWA 2627   580   5  13.1   4.73  1.70  -0.837 

     750   8  7.7   3.48  0.49  -1.341 

Oxygen Isotopic Compositions:  Clayton and 
Mayeda [3] noted that oxygen isotopic compositions of 
acapulcoites and lodranites exhibit an unusually wide 
range of values when plotted on a standard δ18O vs. 
δ17O plot (see Figure 1).  Rumble et al. [5] further es-
tablished that there is a broad correlation between 
Δ17O and olivine composition in these meteorites (Fig-
ure 2). 

The data given in Table 1 are mostly previously 
published (with Δ17O values recalculated for a TFL 
slope of 0.526 [6]); data for NWA 2775 and an un-
named lodranite are new.  Δ17O values have been 
Specimens listed as ‘AC chondrites’ contain chon-
drules, and thus are not considered to be acapulcoites. 
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Figure 1: Oxygen isotopic compositions of acapulco-
ites and lodranites (data from [1], [3], [4] and unpub-
lished analyses). 
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Figure 2: Olivine composition versus Δ17O for acapul-
coites, lodranites, CH chondrites and brachinites. 
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Textures and Metal Modes:  Typical textures are 
shown in Figures 3 and 4.  The grainsize distinction 
between acapulcoites and lodranites is taken to be at 
500 μm [1].  Available metal modes (Table 1) do not 
correlate well with Fa content of olivine, perhaps in 
part because of variable partial melting/segregation.   
 

Discussion:  The broad correlation between olivine 
composition and Δ17O may imply that a process oper-
ated on the AL parent body which involved mixing 
between one end-member with more negative Δ17O 
and second component with Δ17O much closer to the 
TFL.  The latter could have been an exotic impactor 
mixed into a regolith, which subsequently underwent 
metamorphism, and even partial melting [1, 2].  Al-
though component 1 in this model has olivine and 
oxygen isotopic compositions similar to those in CH 
chondrites, the latter are far too metal-rich, unless the 
presumed component 2 was very metal-poor and/or 
contained relatively magnesian silicate minerals. Pos-
sible candidates are brachinites (see Figure 2) or even 
certain metal-poor chondrites (see [7]).  If component 
2 was also more oxidized than component 1, then the 
observed trend could be one of progressive oxidation; 
however, the lack of a clear pattern of decreasing 
metal abundance may be inconsistent with this. 

 

    
 

 
 

Figure 3: Optical images of NWA 2627 (width 20 
mm) and unnamed lodranite (width 9 mm). 

 
 

 
 

 
 

Figure 4: BSE/optical images of acapulcoites NWA 
1617, NWA 2656 (width 7 mm) and NWA 2775. 
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