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Background. We have begun a petrographic/petrologic study of paired lunar meteorite 
MAC88104/5 [ l ]  in collaboration with [2]. This is also an extension of our recent work on the 
Y86032-type lunar meteorites [3,4]. All previously studied lunar meteorites are feldspathic 
regolith breccias with similarities to some regolith breccias in the returned lunar samples (e.g., 
[5]). Similarities between the Y86032-type meteorites, which are extremely immature and 
contain a very small regolith component, and the Apollo 16 feldspathic fragmental breccias 
(which contain no identifiable regolith component) were first noted by [5]. Our petrologic 
studies [3,4] indicated that the Y86032-type meteorites have characteristics intermediate between 
those of feldspathic fragmental breccias and those of true regolith breccias; therefore, the 
meteorites may represent a transitional type of material and, if so, could be very important in 
determining the development of the highlands regolith. 

Petrography. Samples used for this study include thin sections MAC88104,32 and 
MAC88105,89; the two breccias are essentially identical in thin section. MAC88104/5 is a 
compact feldspathic regolith breccia with general similarities to the other lunar meteorites. It is 
shocked and highly fractured. The matrix is aphanitic, probably partly crystalline and partly 
glass, similar to the Y86032-type meteorites [4]. Based on the presence of spherules, 
MAC88104/5 is a regolith breccia. However, we found no agglutinates. The regolith 
component seems to be very small; spherules and other glass fragments are very rare, possibly 
even less common than those in the Y86032-type meteorites. Similar to glasses in the Y86032- 
type meteorites [4], all of the glass fragments and spherules are at least partly devitrified or 
recrystallized. 

The most distinctive characteristic of the MAC88104/5 sections is that abundant impact 
melt breccia clasts (up to several mm in size), dominate the thin sections (Fig. 1). These breccia 
clasts, which are brown to nearly opaque in plane light, have aphanitic crystalline glassy 
matrices. A few breccia clasts have coarser crystalline impact melt or devitrified glass matrix 
textures. Other types of lithic clasts are rare to absent. The dominance of melt breccia clasts 
distinguishes MAC88104/5 from the other lunar meteorites. Impact melt breccias are common 
in the other lunar meteorites but in much lower abundances. Melt breccia clasts are also present 
in Apollo 16 regolith breccias and feldspathic fragmental breccias, but we have not yet found a 
returned lunar sample that is dominated by these melt breccia clasts. In both the lunar 
meteorites and the returned lunar samples, some melt breccia clasts have rounded shapes 
suggesting fluid drop forms (e.g., the small clast in the upper right corner of Fig. 1). The 
origin of these rounded breccia clasts is uncertain. Were they present as clasts in the fragmental 
precursor material of the fragmental and regolith breccias, or did they form during the 
lithification of the larger breccias? For texturally similar breccia clasts in Apollo 16 breccia 
66055, [6] inferred a local origin during the lithification of 66055. 

Glass compositions. Only nine glass clasts have been analyzed so far in the MAC88104/5 
sections (Table 1). Using the compositional classification of [7], all nine glasses have highland 
compositions (CaO/A1203 <0.75 and FeO <13 wt%). Eight of the nine glasses fall into the 
category of highland basalt (i.e., feldspathic or anorthositic) glass with A1203 >23 wt% and K 2 0  
<0.25 wt% [7]. One glass is of LKFM (low-K Fra Mauro) composition, which includes glasses 
with A1203 <23 wt% and K 2 0  <0.25 wt% [7]. Average glass compositions for lunar meteorite 
thin section Y82193,91-1 [4], analyzed by the same techniques, are shown for comparison. 
Glasses in the two meteorites have similar ranges in compositional types. Highland basalt glasses 
are the most abundant, while other types are minor to rare; this trend is also characteristic of 
the Apollo 16 feldspathic fragmental breccias [4]. Average compositions for each glass type 
(Table 1) are similar in MAC88104/5 and Y82193, except that the MAC88104/5 glasses have 
lower average Mg' (atomic Mg/Mg + Fe) values, reflecting slight differences in FeO and MgO 
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contents. The preliminary data given in Table 1 also suggest that the Mg' values for most of 
the MAC88104/5 glasses may be slightly lower than that of the bulk MAC88104/5 meteorite [2]. 
The large spherule shown in Fig. 1, however, has an atomic Mg/(Mg + Fe) ratio of 0.67; it is 
the only MAC88104/5 glass analyzed so far with an Mg' value >0.60. Further work is needed 
to determine whether unusual Mg' values are characteristic of the MAC88104/5 glasses, and also 
to determine whether MAC88104/5 contains any unusual glasses such as the isolated KREEP 
glass clast found in Y82193 (Table 1). 
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FIGURE 1: Optical photomicrograph 
(plane light) of MAC88105,89. 
Width of field of view -7 mm. 
Note large sphere fragment (white), 
lower center, and rounded melt 
breccia clast (dark), upper right. 

TABLE 1: Averages of compositional types of glass clasts in lunar meteorite MAC88104/5 
(preliminary data) with Y82193 glass averages [4] for comparison. H BAS = highland basalt; 
LKFM = Low-K Fra Mauro. 

MAC88 MAC88 Y82193 Y82193 Y82193 
H BAS LKFM H BAS LKFM KREEP 

~ 1 ~ 0 ~  
Cr203 
FeO 
MnO 
MgO 
CaO 
Na2O 
K 2 0  
p205 
TOTAL 
CaO/A1203 
Mg' (atomic) 
No. of Grains 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


