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Introduction:  The previous mineralogical, petrological, and 

chemical investigations of the basaltic breccia EET 96008 indicate 
pairing with EET 87521. The origin of these meteorites was inter-
preted as a nearly pure Ti-poor (VLT) mare basalt [1] or an evolved 
segregation from a basalt flow with a substantial amount of material 
of highland affinity [2]. 

Chemistry: The chemistry of major, minor and trace elements 
analyzed with INAA from our split 27 of EET 96008 matches re-
markably well that of EET 87521,6 [3] and confirms the pairing of 
these 2 lunar meteorites. Warren and Kallemeyn [3] concluded that 
EET 87521 is dominated by Ti-poor mare basalts with an admixture 
of highland material. The high Co content of 49.5 ppm and the Fe 
content of 14.9 % reflect the mare character of EET 96008. Because 
of the high Fe content, the Fe/Sc ratio of 4000 indicates an origin 
from low Ti mare basalt as well as from highland material. The 
Na/Eu ratio of 3500 is typical for highland breccias and KREEP. 
The concentrations of the highly incompatible elements K, U, Th, 
and REE indicate also a significant amount of KREEP in EET 
96008. 

Lithium and the halogens were determined via pyrohydrolysis of 
an aliquot of the bulk sample. The low Cl (10 ppm) and Br (16 ppb) 
concentrations are similar to those in mare basalts. The high I con-
tent of 0.5 ppm is the result of weathering in Antarctica. The F con-
tent of 33 ppm and the Li content of 7.5 ppm fit the observed F/Li 
ratio of 4 in lunar mare and highland samples. 

Lithium distribution in lunar rocks: Lithium is a moderately 
incompatible trace element in magmatic systems and its behavior is 
similar to Yb. In lunar samples, Li correlates well with the refractory 
lithophile elements Be, Zr, and Yb. Lithium, with a condensation 
temperature of 1225 K, belongs to the moderately volatile elements 
like Cr and Mn. Nevertheless, it is very surprising that in lunar mare 
and highland samples the mean Li/Zr ratio of 0.04 [4] is a factor of 9 
lower than the CI ratio of 0.38. The same holds for the Li/Yb ratio 
of 1.1 in lunar mare basalts and KREEP, which is a factor of 8 lower 
relative to CI. Such a high depletion of Li compared to the refractory 
LIL elements cannot be explained by volatility. The Li abundance in 
the primitive Earth’s mantle is 0.74 rel. to CI + Si [5]. A similar 
abundance would be expected for the Moon. The only mineral phase 
on Moon which differs in the partitioning of Li and Yb or Zr com-
pared to mare basalts or KREEP is anorthosite. We measured a 
Li/Yb ratio of 208 in the Apollo 16 sample 65315,52, which is 
nearly 100 % plagioclase. Philpotts et al. [6] determined a Li/Yb 
ratio of 97 in the pure anorthosite 61016,184. In contrast to Yb or 
Zr, Lithium seems to be concentrated preferentially in the plagio-
clase, which crystallized very early from the magma ocean and 
causes the supposed Li depletion in the mare basalts.  

In all lunar highland meteorites and in the highland breccias 
with a considerable portion of anorthosite the Li/Yb ratio increases 
to values in the range of 2 to 5.4.  
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