
SAMPLE 70139-73 
 
 
70139 
High-Ti Mare Basalt  
3.16 g, 2 x 1.4 x 0.8 cm 
 
 
INTRODUCTION 
 
70139 (see Fig. 1 of 70138) was 
described as a brownish-gray, 
medium-grained high-Ti mare basalt, 
containing ~2% vugs (Apollo 17 
Lunar Sample Information Catalog, 
1973). No zap pits are present. One 
face is darkened with smeared out 
and pulverized ilmenite. It was 
collected from the "Geophone 
Rock", 50 m south of the ALSEP 
central station. 

 
PETROGRAPHY AND 
MINERAL CHEMISTRY 
 
This basalt was described as 
plagioclase-poikilitic by Neal et al. 
(1989). Ilmenite (0.1-1 mm) is 
subhedral-euhedral and blocky in 
appearance, occurring in both 
clinopyroxene (0.12-0.86 mm) and 
plagioclase (0.24-4 mm). Olivine is 
present either as cores in pyroxenes 
or as pyroxene-free inclusions in 
plagioclase. No armalcolite is 
present. Chromite and rutile 
exsolution lamellae (both c 0.005 
mm) occur in ilmenite. Native Fe, 
troilite, and silica occur as interstitial 
phases. Modally, 70139 is comprised 
of: 35.8% pyroxene; 41.6% plagio-
clase; 15.8% ilmenite; 2.4% 

native Fe and troilite; 1,9% silica; 
2.5% olivine. Chromite and rutile 
are present in trace amounts. 
 
Olivines are generally unzoned, 
but range in composition from 
Fo55 to Fo69. Plagioclase exhibits 
limited zonation (An81-88) although 
rare examples contain An71. The 
rims of the plagioclase are always 
more sodic. Pyroxene 
compositions range from pigeonite 
to titan-augite, each exhibiting Fe 
enrichment trends (Fig. 1). Cr2O3 
contents decrease with progressive 
Fe enrichment, and AI/Ti ratios 
are constant at ~2. The MG# of 
ilmenite ranges from 10-23. 
 
WHOLE-ROCK CHEMISTRY 
 
70139 (Table 1) is a Type B 
Apollo 17 high-Ti mare basalt 
(Neal et al., 1990), using the 
classification of Rhodes et al. 
(1976) and Warner et al. (1979). 
The REE pattern (Fig. 2) is LREE-
depleted, typical of the Apollo 17 
basalt suite, with a slight convex-
upwards profile. The MREE reach 
~30 times chondritic values. A 
negative Eu anomaly is present 
(Eu/Eu*]N = 0.70). Neal et al. 

(1990) used the whole-rock 
composition of 70139,4 in a 
comprehensive study of Apollo 17 
high-Ti basalt petrogenesis. These 
authors defined two groups of 
Type B basalts - B1 and 132, on 
the basis of whole-rock chemistry. 
Each group is generated by 
fractional crystallization of 
observed phenocryst phases. 
70139,4 is a Type B1 Apollo 17 
high-Ti basalt, which was 
generated after 50% fractional 
crystallization. 
 
ISOTOPES 
 
Rb-Sr and Sm-Nd isotopic data 
has been reported by Paces et al. 
(1991) for 70139,6 whole-rocks 
(Tables 2 and 3) and mineral 
separates (Tables 4 and 5). They 
reported internal isochrons giving 
a best-estimate age for 70139 of 
3.71 ± 0.12 Ga. 
 
PROCESSING 
 
There is approximately 2.60 g of 
70139,0 remaining, of the original 
3.16 g. About 0.55 g was used for 
the INA analysis and 0.01 g for 
thin section 70139,3. 
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Figure 1: Pyroxene compositions of 70139 represented on a pyroxene quadrilateral. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2: Chondrite-normalized rare-earth element profile of 70139. 
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Table 1: Whole-rock composition of 70139.4. 
Data from Neal et al. (1990). 
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Table 2: Rb-Sr isotopic data for 70139,6. 
 Data from Paces et al. (1991) [two analyses]. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Table 3: Sm-Nd isotopic data for 70139,6. 
Data from Paces et al. (1991) [two analyses]. 
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Table 4: Rh-Sr analyses for whole-rocks and mineral separates from 70139,6. 
Data from Paces et al. (1991). 

 
 

Table 5: Sm-Nd analyses for whole-rocks and mineral separates from 70139,6. 

 

 
 
 

Data from Paces et al. (1991). 
 
 


