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NORMAL AND ANOMALOUS COMPOSITIONS OF LUNAR FELDSPARS - 
I. LUNAR PLAGIOCLASES. Y. Miura, Department of Mineralogical 
Sciences and Geology, Faculty of Science, Yamaguchi University, 

Yamaguchi 753, Japan. 

Compositions of the lunar plagioclases have been discussed 

from the atomic substitutions and end-member abundances of anomalous 

plagioclase compositions [I-61. The chemical compositions of 230 

lunar plagioclases with the terrestrial-type chemical formulae in 

19 Apollo samples are summarized from the electron microprobe data 
as follows (cf. Table 1): 

Normal plagioclase compositions: The "normal lunar plagioclasen 

compositions which are consistent with the terrestrial standard 

plagioclases with minor Fe and Mg contents and without excess Ca 

have been found in the ferroan anorthosite 15415 and the oldest 

breccia 65015 which show the highest An contents (95.7 in average) 

and mg-values (0.59 in average) without significant end-member 
abundances [2, 3, 71. The normal plagioclase compositions are 

obtained in about 10% of the microprobe data. The europium anomaly 

of the normal lunar plagioclases which is now found in the terres- 

trial plagioclases gives no effect on the bulk compositions of the 

normal plagioclases. 

Anomalous plagioclase composition: The  anomalous plagioclase 

compositions" in the lunar samples which shows largely deviated 

compositions from the terrestrial standards with less AlaNa (up to 

-1.8 wt% A1203 and -1.5 wt% IVa20) and with excess Fe, Mg 

and/or Ca are classified into the major three types: (1) Fe and Mg- 

rich compositions, which are found in the younger basalt 10003 

and older breccias of 67435 and 77515 (Anql.5, mg=0.48), (2) 

Ca-rich compositions, which are obtained in the KREEP 14310, re- 

melt anorthosite 68415, the breccias 14321, 15455, 63355 and 75055, 

basalts 10062 and 70017, and the troctolite 76535, and (3) Fe, Mg 
Ca-rich compositions in the younger basalts 12002 and 15555, and 

the younger breccias 14066 and 73215. Almost all microprobe data 

(ca. 90%) are classified into the anomalous plagioclases. 

Formation processes: The anomalous compositions of the Apollo 
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lunar plagioclases are obtained mainly in relatively younger and 

evolved lunar rocks which show the lower An contents (i.e. Na-loss) 

and lower mg values [5, 8, 91. The amounts of excess Mg and Fe in 

the anomalous plagioclases are considered to be supplied from the 

coexisted mafic minerals in the meteoritic impact processes. The 

excess Ca plagioclases (ca. 78% in the 230 lunar plagioclases) is 

characteristic in the lunar plagioclases which might be supplied 

from the Ca-rich anorthositic rocks during the impact processes. 

The similar anomalous compositions of the plagioclase are recently 

obtained from the diaplectic labradorite glass in the Manicouagan 

impact crator [5, 101. The re-crystallied and partly crystallized 

plagioclases in the Manicouagan samples show the anomalous and 

diffuse crystal structures of larger cell volumes, whereas the 

partly crystallized compositions suggest the anomalous compositions 

with less A1 content. The comparative formation processes of the 

two different plagioclase phases indicate that the lunar plagio- 

clases with the anomalous compositions might be formed by compli- 

cated chemical mixing (mainly by meteoritic impact - - processes). 
REFERENCES: 
[I] Beaty, D.W. and Albee, A.L. (1980): Am. Mineral., 65, p. 63-74. 
[2] Bryan, W.B. (1974): Earth and Plant. Sci., 24, p. 157-165. [31 - .  
Longhi, J., Walker, D. and Hays, J.F. (1976):~~roc.-~unar Sci., 
Conf. 7th, p. 1281-1300. [A] Miura, Y. (1983): Lunar and Planetary 
Science, XIV, p.503-504. [5] Miura, Y. (1986): Lunar and Planetary 
Science, XVII, p. 557-558. [6] Wenk, H.-R. and Wilde, W.R. (1973): 
Contr. Mineral. and Petrol., 41, p. 89-104. [71 Miura, Y. and 
Tomisaka, T.(1984): Mem. Natl Inst. Polar Res., Spec. Issue, 35, 
p.210-225. 181 Shervais, J.W., Taylor, L.A., Laul, J.C. and 
Smith, ~.~.(1984): Proc. Lunar Sci., Conf. 15th, 89, C25-C40. [91 
Miura,Y. (1987): Lunar and Planetary Science, XVIII, p.649-650. 
[IOIArndt, J., Hummel, W. and Gonzalez-Cabeza, I. (1982): Phys. 
Chem. Mineral., 8, p. 230-239. 

Table 1. Normal and anomalous com ositional data of the representa- 
tive lunar plagioclases Pin average values). 

Sample Excess* Excess Excess Excess FmAl** CaFm*** mg An 
~l(wtX) Mg-Fe ~a(wt%) Na(wt%) (mol%) (molZ) (rnol% ) 

15415 [lo]# 0.0 0.0 t0.4 0.0 0.2 2.0 0.60 96.5 
15455 [I21 -1.0 -0.2 t2.2 -1 .O 0.0 3.9 0.34 94-3 
67435 [ 61 -1.2 +1.2 t0.5 -0.5 1.8 8.2 0.48 94.3 
77515 [I31 0.0 +1 .3 tO.1 -1 .O ~ . 8  6.6 0.66 91.0 
12002 [I21 -1.0 t0.8 I -1.2 0.0 8.8 0.37 91.1 

* Excess amounts are calculated from the terrestrial standard data.. 
** FmAl means ( F e * ~ g ) A l ~ s i ~ 0 ~  [I, 3, 71.  

*** CaFm means ca(Fe*Mg)si O8 [1, 3, 71 
# Numbers of analyzed da a used for discussion are shown in 

square brackets. 
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