
 
 

 
 
 

 

 

 

 

 
 

15028 


15028 REGOLITH BRECCIA, GLASS-COATED    ST. LM 59.4 g 

INTRODUCTION: 15028 is a regolith breccia consisting of lithic, mineral, and glass 
fragments in a glassy matrix.  It has an extensive, vesicular glass coat and thin veins of 
glass (Fig. 1).  It is more enriched in incompatible elements than local regolith 
compositions, and is chemically similar to 15027. 

15028 was collected and bagged with 15017, 15018, 15019, and 15027.  They were lying 
in a subdued l-m crater 4 m south of the LM +Z footpad; 15028 was apparently typical of 
rocks in its size range in the area. It is subangular, tough, and light gray (Fig.1).  Its lunar 
orientation is known; there are a few zap pits on the (laboratory) "S" and "T" surfaces. 

PETROLOGY: 15028 is petrographically similar to 15027, which was collected near it.  
Kridelbaugh et al. (1972) described 15028 as a glass-coated breccia (Fig. 2) which shows 
a preferred orientation defined by elongate glass shards (Fra Mauro or KREEP 
composition) and vesicular glass veinlets.  Normal to the preferred orientation is a set of 
microfaults, which truncate all components except the veinlets.  There are two dominant 
types of lithic clasts: basalts and microbreccias.  The basalts are porphyritic olivine basalt 
(mare).  The olivine is zoned normally, Fo68 to Fo34; pyroxenes have pigeonitic cores and 
augitic rims.  Other minerals are plagioclase, ilmenite, chromite, Fe-metal, troilite, and 
residual phases. The microbreccias are well-rounded and noritic (orthopyroxene and 
plagioclase). Crystal fragments in the matrix include low-Ca pyroxenes (opx + pig), 
augitic pyroxenes, plagioclase, olivine, ilmenite, Fe-metal, troilite, and chromite. 

Glass fragments constitute about 30% of 15028 by volume, and each is generally 
homogeneous, without devitrification.  Fra Mauro (KREEP) glasses are the most 
abundant type in 15028, as colorless or light brown spherules, droplets, and elongate 
shards. Mare glasses, including AP15 Green Glass, are common.  The volume 
distribution of the major glass compositional group is similar to that in local soils.  The 
glass veinlets are compositionally homogeneous and similar in composition to the matrix 
(Tables 1 and 2). 



 

 
Figure 1. Photographs of 15028 showing vesicular glassy coat and fine breccia.   
S-71-43643 and S-71-43644 



 
 

 
Figure 2. Photomicrographs of 15028 matrix showing foliation.   


Widths about 2 mm.  Transmitted light.  (a) 15028,5; (b) 15028,6.
 



 

 
 
 
 

 
 
 
 

 

McKay et al. (1984) found 15028 to have an Is/FeO of 22 to 34 (listed as 26 by Korotev, 
1984 unpublished), an immature to submature signature.  

The glass analysis of Uhlmann et al. (1981) is probably of the glass coat.  They studied 
glass crystallization kinetics, including this glass composition, and estimated viscosity 
temperature relations.  A simplified model (l.2°C/sec) and measured (0.9°C/sec) cooling 
rate required to produce glass without any nucleation agree well.  These rapid cooling 
rates could readily be attained in a body of the observed size (although whether this 
means the size of 15028 or of the glass coat is not actually specified in Uhlmann et al., 
1981) cooling by radiation. 

Figure 3. Rare earths in 15028 matrix. 



 

 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

CHEMISTRY: Chemical analyses of the breccia matrix are shown in Table 2 and Figure 
3. Wanke et al. (1977) also analyzed for oxygen (42.82%); they did not specifically 
discuss the data.  The breccia is enriched in incompatible elements compared with local 
regolith, by a factor of almost 2, but the major elements are fairly similar to those of local 
regolith. The chemistry is similar to that of 15027. 

PROCESSING AND SUBDIVISIONS: Only a few pieces have been chipped from the 
sample, with ,0 now having a mass of 56.70 g.  Chip ,1 was made into thin sections ,2 to 
,6. 

TABLE 15028-1. Microprobe analyses of glass 



 

 

TABLE 15028-2. Chemical analyses of matrix of 15028 


