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Introduction: 
Lunar ferroan anorthosites (FANs) are often assumed to be 

direct cumulates from a lunar magma ocean. FANs thus provide 
a means of estimating bulk-Moon Sm-Nd evolution that is not 
compromised by the assumptions about the degree of Sm-Nd 
fractionation that occurs during the melting that produced mare 
basalt magmas.  We report here new Sm-Nd isotope analyses of 
large (circa 2-gram) samples of the FANs 15415, 62255 and 
65315.  During crushing, each sample was inspected under a bin-
ocular microscope.  62255 contained a dark phase, possibly im-
pact melt, that was removed during crushing.  65315 contained 
nothing but anorthite, while 15415 contained minor pyroxene.  
To ensure a complete dissolution of these large samples, we used 
lithium-metaborate fusion.  

Results and discussion: The low 149Sm/152Sm ratio meas-
ured for 15415 (-29 epsilon units relative to terrestrial standard) 
shows that this sample has been modified by secondary neutron 
capture. The 142Nd/144Nd ratio measured for this sample is then 
increased by 14 ppm to account for this neutron exposure. Both 
Apollo 16 FANs have normal Sm isotope composition. FANs are 
characterized by low Nd concentrations (< 0.3 ppm) and 
147Sm/144Nd ratios (<0.16) and negative 142Nd anomalies relative 
to the terrestrial standard (-20 to –45 ppm). These large deficits 
are consistent with ancient crystallization of the FANs in the lu-
nar crust while 146Sm was still present [1-4].  The samples show 
too narrow a range in Sm/Nd ratio to define an isochron, and in-
ternal isochron ages are available only for 15415. Nd isotope data 
for 15415 and 65315 overlap with previously reported data for 
FAN 60025 and high-Mg suite sample 78236 [5] and show su-
perchondritic initial ε142Nd at crystallization ages > 4.30 Ga, and 
superchondritic initial ε143Nd for crystallization ages > 4.46 Ga.   
62255 differs from the other samples by showing chondritic ini-
tial, but superchondritic initial ε143Nd for an assumed crystalliza-
tion age between 4.40 and 4.45 Ga.  We note that this sample is a 
noritic anorthosite breccia, containing small amounts of a 
KREEPy impact melt that may have affected its Sm-Nd sys-
tematics.  Except for 62255, FANS suggest formation from a lu-
nar magma ocean more similar to terrestrial than chondritic Nd 
isotopic composition that evolved prior to crystallization of the 
magma ocean with a 147Sm/144Nd ratio in the range 0.21 to 0.22 
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