
           

 
 

 
  
 
 

 

 
 

 
 

15682 


15682 	 PORPHYRITIC SPHERULITIC QUARTZ-NORMATIVE  ST. 9A 0.30 g
 MARE BASALT 

INTRODUCTION: 15682 is a pyroxene-phyric mare basalt with a spherulitic 
groundmass.  In chemistry, it is a low-MgO variety of the Apollo 15 quartz-normative 
mare basalt group.  It has an Rb-Sr isochron age of 3.44 ± 0.07 b.y.  It is tough, rounded, 
irregularly shaped, and has prominent zap pits.  It was collected as part of the rake sample 
from Station 9A. 

Figure 1. Post-split view of 15682.  S-71-59260 

PETROLOGY: 15682 is a pyroxene-phyric basalt (Fig. 2).  It was described, with modal 
and mineral chemical data, by Dowty et al. (1973a,b; 1974) (Fig. 3); microprobe analyses 
of minerals were tabulated in Dowty et al. (1973c).  Nehru et al. (1973, 1974) tabulated 
opaque mineral analyses.  Dowty et al. (1973a,b) found the mode to have 62% pyroxene, 
22% plagioclase, 7% opaque minerals, 0.4% silica mineral, and 8.6% miscellaneous; they 
found two small, irregular olivine crystals.  Dowty et al. (1974) counted 34% phenocryst 
volume.  The phenocrysts are skeletal and zoned, with fairly abrupt, inclusion-rich rims.  



 

  

 

 
 

Most pyroxenes are less than 3 mm long. The groundmass plagioclases range from 0.03 
to 2.0 mm long (i.e., almost as long as some pigeonite phenocrysts) but some are stubby 
and enclosed in patchy pyroxenes. Some large stubby plagioclases have pyroxene 
crystals in their cores ("intrafasciculate").  There are extremely fine bundles of 
plagioclase needles included in the larger groundmass pyroxenes.  Dowty et al. (1974) 
provided x-ray diffraction data including the cell parameters. Δβ is 1.77° to 2.15° 
(average 1.9°), indicating a "middle-rate" cooling. 

Figure 2. Photomicrographs of 15682,6.  Widths about 3 mm.   
a) transmitted light; b) crossed polarizers. 



 

 
 

Cooling history: Lofgren et al. (1974) found pyroxenes (as described in Dowty et al., 
1973) to resemble those grown in a quartz-normative basalt composition crystallized at 
linear cooling rates in the range 1.2° to 30°C/hr.  Lofgren et al. (1975) refined these 
estimates to 2° to 5°C/hr for the phenocrysts to 1° to 5°C/hr for the groundmass.  In a 
similar but more sophisticated study, Grove and Walker (1977) estimated an early 
cooling rate of 0.1°C/hr from the pyroxene nucleation density, an integrated cooling rate 
of 0.5°C/hr from the pyroxene sizes, and a late cooling rate of 1.5°C/hr from the 
plagioclase sizes. They estimated final cooling about 70 cm from a conductive boundary.  
The rates are intermediate to slow compared with many basalts. 

Figure 3. Chemistry of minerals in 15682  
(Dowty et al., 1973b). 



 

 
 

 
 
 

CHEMISTRY: Bulk chemical analyses are given in Table 1, and a bulk defocussed 
beam microprobe analysis in Table 2.  The rare earths are shown in Figure 4.  The 
analyses are fairly consistent and the low MgO suggests that 15682 is among the most 
fractionated of the Apollo 15 quartz-normative basalts.  Helmke et al. (1973) found the 
Sm/Eu to be intermediate to their two groups, i.e., could not be assigned. 

RADIOGENIC ISOTOPES: Papanastassiou and Wasserburg (1973) determined a Rb-Sr 
internal isochron age of 3.44 ± 0.07 b.y. (λ = 1.39 x 10-11 yrs) on plagioclase, "ilmenite," 
"cristobalite," separates and a whole rock determination.  The initial 87Sr/86Sr ratio of 
0.69926 ± 7 is indistinguishable from other Apollo 15 mare basalts.  Nyquist et al. (1972, 
1973) also determined Rb and Sr isotopes on a whole rock sample (Table 3).  
Extrapolated to the age of the basalt, their initial 87Sr/86Sr is also indistinguishable from 
other Apollo 15 mare basalts. 

Figure 4. Rare earths in 15682. 



 
 

TABLE 15682-1. Bulk rock chemical analyses 



 
 
 
 
 

 
 
 
 
 
 
 

 

 
 

 
 
 
 

 

 

PROCESSING AND SUBDIVISIONS: 15682 was chipped to produce several small 
pieces (Fig. 1). ,2 was partly used in making thin sections ,6 and ,12.  ,0 is now 44.50 g. 

TABLE 15682-2. Defocussed beam bulk microprobe analysis  
(Dowty et al., 1973b) 

TABLE 15682-3. Rb-Sr whole rock data 


