
SAMPLE 71569-393 
 
71569 
High-Ti Mare Basalt 
289.6 g 
 
INTRODUCTION 
 
See "Rake Sample Descriptions" 
and "Table of Rake Samples", as 
well as Fig. 1. 
 
PETROGRAPHY AND 
MINERAL CHEMISTRY 
 
Longhi et al. (1974), and Warner 
et al. (1975, 1978a,b,f) reported 
the petrography and mineral 
chemistry of 71569. Longhi et al. 
(1974) only briefly mentioned 
71569, stating that it is similar to 
70215. Warner et al. (1975) 
described 71569 as a micro-
porphyritic ilmenite basalt, but 

 
did not specifically mention the 
petrography and mineral 
chemistry of this basalt during 
their study of Apollo 17 rake 
samples. 
 
During the preparation of this 
catalog, we examined thin 
sections 71569,46, ,53, ,57, and 
,60. 71569 is a medium-grained 
(0.1-0.4 mm), porphyritic basalt. 
Olivine occurs as phenocrysts 
(up to l mm), as well as rounded 
cores (~0.05-0.10mm) in larger 
pyroxenes (up to 0.4mm - Fig. 
2). Olivine contains euhedral 
chromite inclusions 
(<0.005mm). Ilmenite occurs as 
phenocrysts (with "sawtooth" 

 
margins) up to 1.5mm, as well 
as a groundmass phase (Fig. 2). 
Rare rutile and chromite 
exsolution features were 
observed in the phenocrystic 
ilmenite. Pyroxene,plagioclase, 
and ilmenite form the 
groundmass. Pyroxene occurs 
either as feathery or blocky 
masses. Blocky pyroxene 
masses usually possess an 
olivine core. Occasionally 
plagioclase and pyroxene are 
intergrown into "bow-tie" 
structures. Native Fe and troilite 
(<0.1mm) form interstitial 
phases. No armalcolite or 
interstitial SiO2 was observed. 

 

Figure 1: Hand specimen photograph of 71569,0. Cubic scale = 1 cm3. 
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Figure 2: Photomicrograph of 71569,60 showing pyroxene reaction rims around olivine phenocrysts 
and ilmenite phenocrysts with sawtooth margins. These are set in a sub-variolitic matrix. 

 
 
WHOLE-ROCK CHEMISTRY 
 
Detailed whole-rock 
determinations of 71569 have been 
conducted by Warner et al. (1975) 
(the same analysis was also 
reported by Laul et al., 1975), 
Wanke et al. (1975), and Rhodes 
et al. (1976) (Table 1). Warner et 
al. (1975) reported a TiO2 content 
in 71569,20 of 13.2 wt%, with a 
MG# of 47.8. Wanke et al. (1975) 
analyzed 71569,24 and reported a 
TiO2 content of 12.04 wt%, with a 
MG# of 44.4. Rhodes et al. (1976) 
defined 71569,11 as a Type A 
Apollo 17 high-Ti basalt with 
11.57 wt% TiO2 and a 
MG# of 42.0. 
 
The REE profiles determined by 
Wanke et al. (1975), Warner et al. 
(1975), and Rhodes et al. 

 
 
(1976) show good agreement in 
the LREE (Fig. 3 and Table 1), 
but exhibit more discrepancy in 
the middle and heavy REE 
(Fig. 3). The profile of Rhodes 
et al. (1976) exhibits a decrease 
from Gd to Lu, whereas the 

 
 
other two are relatively flat. The 
analysis of Warner et al. (1975) 
contains the lowest abundances of 
the middle and heavy REE (Fig. 3). 
All are LREE-depleted and contain a 
negative Eu anomaly. All three 

Figure 3: Chondrite -normalized rare-earth element profiles for 71569. The 
first analysis is from Wanke et al. (1975). The second analysis was reported 
both by Warner et al. (1975) and Laul et al. (1975). The third analysis was 

reported by Rhodes et al. (1976). 
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studies yield (Eu/Eu*)N values 
between 0.50 and 0.53. 
 
Two specialized whole-rock 
analyses of 71569 have been 
published. Gibson et al. (1976) 
reported the sulphur abundance as 
2005 ± 40 ugS/g with an equivalent 
wt% Feo of 0.076. Jovanovic et al. 
(1977) reported the Ru and Os 
abundances in 71569,37 (Table 1). 
 
RADIOGENIC ISOTOPES 
 
Nyquist et al. (1976) reported the 
whole-rock Rb-Sr composition of 
71569,11 (Table 2). This formed 
part of a much larger study of 
Apollo 17 basalt petrogenesis. 
Nunes et al. (1974) reported the U-
Th-Pb systematics for 71569 
(Table 3). 

COSMOGENIC 
RADIONUCLIDES &  
EXPOSURE AGES 
 
Arvidson et al. (1976) reported a 
Kr-Kr exposure age for 71569 of 
134 Ma. Niemeyer et al. (1977) 
went into more detail with 
71569..These authors reported the 
rare gas isotope composition of 
71569,15 (Table 4), as well as 
exposure ages for this sample using 
a variety of techniques (Table 5). 
 
EXPERIMENTAL 
 
71569 has been used in a variety of 
experimental studies. Walker et al. 
(1975) and O'Hara and Humphries 
(1975) used 71569 in a 
crystallization study 

concerned with the origins of 
high-Ti basalts. Simmons et al. 
(1975) used 71569 in a study of 
microcracks in lunar samples. 
Finally, Longhi et al. (1978) used 
71569 to determine the 
partitioning of Fe and Mg between 
olivine and lunar basaltic liquids. 
 
PROCESSING 
 
71569 has been studied 
extensively and as such, 71569,0 
has been entirely subdivided. 
Numerous sub-samples remain 
which are of reasonable size (i.e., 
> 1 g). These, along with thin 
section numbers, are reported in 
Table 6. 
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Table 1: Whole-rock chemistry of 71569. 
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Table 1: (Concluded). 
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Table 2: Rb-Sr composition of 71569. 
Data from Nyquist et al. (1976). 

 
 

Table 3: U-Th-Pb systematics of 71569.
 Data from Nunes et al. (1974). 



SAMPLE 71569-399 
 
 

Table 4: Rare gas and cosmogenic rare gas abundances in 71569.  
Data from Niemeyer et al. (1977). 
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Table 5: Cosmic ray exposure ages (Ma). Data from Niemeyer et al. (1977). 

Table 6: Sample numbers of 71569 sub-samples > 1g and thin section numbers.  
Note that thin section numbers on the same line do not necessarily mean that this thin 

section was taken from the sub-sample weighing > lg. This lay-out is purely for 
presenting the information. 

 


