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To discuss the chemistry of lithic fragments taken from the 
lower coarse zone of Apollo 17 drill core (1,2), we report the 
chemistries of four anorthosites and six chemically unique sam- 
ples (Table 1). The chondritic normalized trace element abun- 
dances are plotted in Figures 1 and 2. 

Anorthosites: Three fairly +re anorthosites, indicated by 
their low FeO, Sc, Cr203, and Co contents (Table l), have differ- 
ent REE patterns (Figure 1). Assuming these anorthositic frag- 
ments crystallized from a magma and considering the REE partition 
coefficients of plagioclase ( 3 ) ,  we have calculated the expected 
REE composition in the magma from which 70003,63 and 70007,282 
could have crystallized. A relatively fractionated mare basaltic- 
type REE pattern was obtained with La ~ 3 2 X  (chondrite), Sm ~68X, 
Eu %12X, Lu Q~OX, and Sc %8X. Except for the higher calculated 
Sm/Eu ratio, this REE pattern, which is similar to that of Apollo 
17 high Ti mare basalt (4,5) indicates that these two anorthositic 
fragments could represent the crushed up plagioclase fragments 
from a slowly cooled Apollo 17 coarse grain high Ti mare basalt. 
Similar calculations shows that 70007,298 could also have crys- 
tallized from a mare basaltic-type liquid with La -58X, Sm %82X, 
Eu %29X, Lu ~37X, and Sc %8X. This mare basaltic-type liquid has 
a less fractionated light REE pattern and a more fractionated 
heavy REE pattern than that of Apollo 17 high Ti mare basalt (4, 
5). The noritic anorthosite 70007,292, which has ~ 1 9 %  normative 
pyroxene, could also have crystallized as a cumulate from a trace 
element rich liquid with Ba c140X, La ~190X, Sm ~250X, Eu %15X, 
Lu %120X, Sc ~16X. The REE pattern of this highly fractionated 
liquid resembles the one calculated for anorthosite 70007,298 ex- 
cept that ~3 times higher REE abundances and a severe depletion 
of Eu is calculated for this liquid. Also the calculated Sc con- 
tent in the liquid is higher than those observed in any mare ba- 
salts. A KREEP like nagma is ruled out by the high Sc content of 
%16X relative to the Sc content of Q ~ X  in YREEP; also, the (La/ 
LU)~,N, ratio of 1.6 is less than the ratio of 2.0 in KREEP. If 
we assume that 70007,292 crystallized from a closed system of 
noritic anorthosite (50 opx-50 plag), the following magma abun- 
dances are calculated: Ba 10.5X, La 6,7X, Sm 9.3X, Eu 8.2X, Lu 
4.2X, and Sc 1.1X. The values are more in line with trace element 
abundances observed in noritic anorthosites and suggests that 
70007,292 underwent closed system crystallization. 

Chemically unique fragments: Except for samples 70007,285 
and 70003,229, the calculated normative mineralogies indicate that 
samples 70003,94, 70003,227, 70005,218 and 70005,220 do not fit in- 
to the classification for other fragments (this abstract; (2) and 
(6)). Sample 70007,285 has been petrologically identified as a 
soil breccia and it has similar major, minor, and trace element 
chemistry as those reported for Apollo 17 soils (e.g., (7)). The 
major, minor, and trace element (Sc, V, and Co) contents of 70003, 
229 (Table 1) indicate this sample is fairly pure (~91%) anortho- 
site; however, 70003,229 has very hiqh REE contents and a more 
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fractionated REE pattern (Figure 2) than that of KREEP (e.g., (8) 
and (9)). Assuming that the Ba, REE and Sc are present in pla- 
gioclase (91%), that was in equilibrium with a magma, and in the 
interstitial liquid (9%), which is representative of the magma, 
we calculate the following abundances in the magma: Ba 580X, La 
810X, Sm 600X, Eu 31X, Lu 260X, and Sc 1.4X. Such a magma is 
even more REE fractionated than "normal" KREEP, e.g., (L~/LU)~.N. 
=3.1 in this magma versus a ratio of 2.0 in "nor-nal" KREEP. The 
lower Eu abundance and higher La/Lu ratio in the calculated magma 
indicates that a more advanced degree of fractional crystalliza- 
tion occurred relative to the formation of a "normal" KREEP mag- 
ma. 

Sample 70003,94 is unique because it is highly enriched in 
Na20 (1.6%) and depleted in Si02 (35%, calculated by difference) 
and it has a highly fractionated REE pattern with no Eu anomaly 
(Figure 2). Samples 70005,218 and 70005,220 have comparable 
major and minor element chemistry; however, they have consider- 
ably different REE contents and patterns (Figure 2). These dras- 
tic differences in REE patterns are hardly explained by the minor 
differences in their normative mineralogies. Sample 70003,227 
has a similar REE pattern like that of 70005,218 (except for the 
Eu anomaly) (Figure 2); however, it has quite a different bulk 
element composition and a factor of ~2 higher Fe/Fe+Mg ratio 
(0.46). There is no doubt that sampling problems could play an 
important role for these irregular chemical variations. Further 
petrological-mineralogical identification of these fragments is 
necessary for understanding their unique chemistries. 
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