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Introduction:  Acapulcoite and lodranite meteorites form the 

prototypical primitive achondrite clan.  Some members are meta-
morphosed chondritic materials, some have lost or gained metal-
sulfide system melts, some have lost basaltic melts.  It is generally 
believed that all acapulcoite-lodranite clan meteorites formed on a 
single parent body.  Thus, their petrological and chemical character-
istics ought to make sense in some petrogenetic context.  Note that 
O-isotope data show that the parent materials of the acapulcoite-
lodranite clan meteorites were not uniform.  I will discuss the petro-
logic and chemical characteristics of acapulcoite-lodranite clan me-
teorites relative to their petrogenesis based on my and literature data 
[1].  I will define lodranites as those clan members that have lost 
basaltic melts; those that have not are acapulcoites. 

Discussion:  After anatexis, restites ought to be more magnesian 
than their parent materials.  This simple model is not evident among 
the acapulcoite-lodranite clan meteorites.  Acapulcoite orthopyrox-
enes have mg#s in the range 89-94, while lodranites form two dis-
tinct groups.  Gibson, Y-75274 and Y-8002 – magnesian lodranites - 
have orthopyroxenes with mg#s of 94-96, consistent with a restite 
origin.  All other lodranites – ferroan lodranites - have orthopyrox-
enes with mg#s in the range 86-88; more ferroan than the presumed 
parent rocks.  The different lodranites cannot be explained by later 
redox reactions having altered their mg#s, as orthopyroxene Mn/Mg 
ratios show the same pattern – most lodranites have mafic silicates 
with Mn/Mg ratios as high as or higher than those of acapulcoites.  
Thus most lodranites are not restites from parent materials identical 
to known acapulcoites.  Again, only the magnesian have Mn/Mg 
ratios consistent with a restite origin.  Gibson orthopyroxenes and 
clinopyroxenes have lower Ti contents than do acapulcoite pyrox-
enes, consistent with a restite origin.  Orthopyroxenes in Y-8002 
have Ti contents within the range observed for acapulcoite orthopy-
roxenes, while its clinopyroxenes have Ti contents above the range 
for acapulcoites.  Y-75274 orthopyroxenes and clinopyroxenes have 
higher Ti contents than those of any acapulcoite.  These two lo-
dranites are inconsistent with an origin as restites from acapulcoite 
parent materials based on pyroxene Ti contents. 

There are relatively few geochemical data on the magnesian lo-
dranites for comparative purposes.  However, lithophile element 
ratios show Gibson is less depleted in a basaltic component than 
ferroan lodranites, and the REE contents of Y-8002 are higher than 
for ferroan lodranites.  Magnesian lodranites tend to have lower 
δ17O, but their ∆17O fall within the range of ferroan lodranites and 
acapulcoites.  The trapped 36Ar content of Gibson is within the range 
observed for ferroan lodranites, and less than found in acapulcoites.  
All acapulcoite-lodranite clan meteorites have cosmic-ray exposure 
ages within a narrow range irrespective of petrologic type.  Thus, 
there are no clear-cut distinctions that strongly suggest separate 
parent bodies for magnesian and ferroan lodranites, or between ei-
ther of them and acapulcoites.  Nevertheless, most lodranites are 
from sources more ferroan than any acapulcoites, and thus may have 
originated on a separate parent body. 

References:  [1] Due to circumstances beyond my control, I 
wrote this abstract far from suitable library facilities, and was unable 
to provide detailed references. 
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