
 
 

  
 
 

 
 

 

 

 

 
 

15059 


15059 REGOLITH BRECCIA, GLASS-COATED ST. 8 1149.0 g 

INTRODUCTION: 15059 is a tough regolith breccia containing mare basalt and KREEP 
basalt fragments and abundant glass, in a glassy matrix.  A thin very vesicular glass coat 
covers most of the sample and intrudes it along fractures (Figs. 1,2).  Its chemical 
composition is very similar to local regolith compositions.  The sample was studied by 
the Goles Consortium. 

15059 was collected approximately 15 m south of the ALSEP central station.  No other 
fragments of similar size were nearby.  It is angular, tough and medium-dull gray, with a 
very vesicular grayish black glass coating most of its surface.  It has no well-developed 
fillet, and only a few (micro) zap pits were found on its lunar upper surface. 

Figure 1. Whole sample 15059 showing vesicular glass.  Chipped part in lower right 
exposes fresh breccia matrix.  S-71-48799 

PETROLOGY: Macroscopically 15059 consists of about 55% unresolvable gray matrix 
enclosing identifiable fragments which are dominantly white or pale-colored but 
including green and orange materials.  McKay and Wentworth (1983) found 15059 to 
have a compact intergranular porosity, an intermediate fracture porosity, spheres and 
agglutinates to be rare, and shock features to be common.  Wentworth and McKay (1984) 
found the sample to have a bulk density of 2.19 g/cm3. An Is/FeO of 32-49 was reported 



 
 

 

 
 

 

 

by McKay et al. (1984) (reported as 36 by Korotev, 1984 unpublished), i.e., a submature 
index. 

Figure 2. Sawing of 15059 to show glass coat.  S-72-16050 

Kridelbaugh et al. (1972) provided a petrographic description.  The sample consists of 
lithic fragments of basalt, microbreccias, glass of various shapes and colors, and 
monomineralic fragments set in a cryptocrystalline, unrecrystallized matrix (Figs. 3, 4).  
There are crosscutting veinlets of a highly vesicular glass.  The basalts are ophitic 
pyroxene basalts without olivine, containing plagioclase (An87-92), ilmenite, Ti-chromite, 
Fe-metal, troilite, and residual phases.  Microbreccia clasts are subordinate to the basalts 
and are noritic (orthopyroxene and plagioclase) with minor high-Ca pyroxene, ilmenite, 
olivine, and whitlockite.  The monomineralic fragments are low-Ca pyroxenes, augitic 
pyroxenes, plagioclases (An95-76), olivines (Fo89-44), ilmenite (0 to 5% MgO), Fe-metal 
(1.5-14.0% Ni), troilite, and Ti-chromites. 

Glasses form 20% by volume, and individual pieces are generally homogeneous.  Mare 
basalts are most abundant, with Fra Mauro (KREEP) slightly less.  Apollo 15 green 
glasses are present. Analyses presented by Kridelbaugh et al. (1972) did not distinguish 
glasses from 15028 and 15059.  The glass in the veinlets is the same as the coat, and both 
were probably emplaced during excavation of the sample. 



 

 
  

Figure 3. Interior breccia matrix of 15059 as exposed in sawn slab.  S-72-16064 



 
 
 

 
 

Figure 4. Photomicrographs of the 15059,48 breccia matrix, 
transmitted light (a) also shows vesicular glass coat. 



  

 

 
 
 

 
 

CHEMISTRY: Fruchter et al. (1973) reported the acquisition of data for 22 subsamples, 
including physically separated clasts. The published data are presented in Tables 1 and 2 
and Figure 5. The matrix samples show 15059 to be homogeneous on a mm-scale, and to 
be very similar to neighboring soil, e.g. 15021; the analysis of Korotev (1984 
unpublished) is consistent with that of Fruchter et al. (1973).  The glass coat is also 
similar, and Fruchter et al. (1972) believed it to be remobilized matrix; more likely is that 
it is melted soil.  The four clast analyses reported span the range for all clasts analyzed. 
Two samples appeared to be mare basalts but only one has chemistry like local basalts; 
the two “noritic” clasts look similar to Apollo 15 KREEP basalts. 

Ganapathy et al. (1973) made no specific discussion of their matrix analysis, placing it in 
their meteoritic group A. 

Figure 5. Rare earths in matrix (upper two curves)  
and clasts in 15059. 



 

 

TABLE 15059-1. Chemical analyses of breccia matrix 



 
 

 
 

 

TABLE 15059-2. Chemical analyses of glass coat and clasts 



 

 

Leich et al. (1973 a,b) studied the depth distribution of hydrogen in the surfaces of two 
glass chips, one from the lunar top and one from the lunar bottom.  They showed depth 
profiles, with hydrogen concentrated in a few hundred microns at the surface with very 
little deeper than 1000 Å.  Because the bottom has no resolvable microcraters, it has 
probably never been exposed, and the H is probably a result of terrestrial contamination, 
probably as H2O. Any solar wind implanted hydrogen has been lost from the depths 
measured.  Filleux et al. (1978) studied carbon in the same bottom glass chip that Leich et 
al. (1973a, b) studied, finding a low volume (i.e., 0-2 m depth) carbon. 

PROCESSING AND SUBDIVISIONS: 15059 was slabbed (Fig. 6). The end pieces ,0 
(526g) and ,4 (376g) remain intact, the latter in Brooks.  The slab was substantially 
dissected and allocated under the Goles Consortium.  A large number of small pieces of 
,12 and ,13 were used for educational disks. Thin sections ,44 and ,48 were made from 
,38 (a chip from ,6) and ,47 and ,49 from ,39 (a chip from ,35).  Thin section ,86 was 
made from ,18.  The glass coat is prominent in thin sections ,48 and ,49 



 
 

Figure 6. Sawing and slab subdivisions. 


