
Table 1: Literature Isotope Data for the Apollo 14 high-alumina basalts. 

Sample Rb (ppm) Sr (ppm) 87Rb/86Sr (87Sr/86Sr)P 2σ  Age (Ga) 2σ  I(Sr) 2σ  Ref. 

14321,191-X 3.628 87.76 0.0964 0.70484 6 3.95 0.04 0.69942 4 [3] 
14321,184-55 2.33 95.7 0.0678 0.70339 6 4.01 0.12 0.69957 13 [9] 
14321,371* 2.571 108.3 0.0686 (0.70322)  3.99 0.14 0.69928 12 [10] 
14321,88(4A) 6.25 171.5 0.1054 0.70568 6 4.15 0.10 0.69938 18 [11] 
14321,88 (6A)  5.7 120 0.1373 0.70392 5 4.05 0.08 0.69929 13 [12] 

*Whole rock composition calculated proportionally from mineral and density fractions. 

 

 
Figure 1: Age and Rb-Sr isotope  data for basalts in Ta-
ble 1. 
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Introduction:  The Apollo 14 high-alumina basalts 

are known primarily from clasts in breccias (e.g., [1]). 
They are distinct from most other mare basalts in that 
they contain >11 wt% Al2O3 and were called “high-
alumina” by [2]. They are also distinct because they 
older (3.95-4.33 Ga; [3,4]) than the bulk of the re-
turned mare basalts (3.15-3.89 Ga; e.g., [5]). 

It has been demonstrated that the Apollo 14 high-
alumina basalts can be divided into three groups on the 
basis of trace element ratios, with a possible fourth 
group comprised only of sample 14072 [6]. These 
groups appear to be also defined on the sparse age data 
that are available in the literature: Group A >4.2 Ga; 
Group B = 4-4.15 Ga; Group C <4 Ga. However, the 
number of samples that have been dated using isochron 
methods is small. A total of 10 samples that have been 
analyzed for whole-rock data have also been dated 
using Rb-Sr isochrons, with two of these being the 
“large” samples 14053 (Group C) and 14072 [3,4,7,8]. 

The purpose of this presentation is to present the 
results of detective work in combing the literature for 
other Rb-Sr age data for Apollo 14 high-alumina ba-
salts and to demonstrate that there are four groups of 
basalts at Apollo 14. One major problem is trying to 
discover if whole-rock chemical data are available in 
the literature for those samples that have isochron ages  

Isotope Data:  Rb-Sr isochrons data are available 
for a further eight Apollo 14 high-alumina basalt sam-
ples, but isochron data are only available for 4 of these 
(Table 1). Placing these within the group classification 
of [6] is difficult because details regarding whole-rock 
sample numbers are lacking in the isotope publications 
and vce versa. In looking at the 14321 genealogy, all 
but two of the basalt clasts can be related back to 
14321,184, which was a large piece subdivided for 
consortium studies.  What is unclear is whether or not 
the samples analyzed for Rb-Sr have whole-rock data 
available for them.  In fact, only two samples 
[14321,88(6A) and 14321,478]  can be traced to 

whole-rock analyses on the same sample (refs. [14] 
and [15], respectively).  The question is can the re-
maining samples for which there are Rb-Sr data be 
classified into the classification proposed by [6]? 

Classification: The lack of whole-rock data for 
most of the clasts in Table 1 means that use of trace 
element ratios for classifying the clasts canniot be 
used. Figure 1a  shows the isotope data for those 
Apollo 14 high-alumina basalts that have Rb-Sr iso-
chron ages. The “unknown” samples are from Table 1 
and the plot suggests that one sample is similar to 
14072 [14321,88(6A)], one is similar to the Group C 
basalt 14053 (14321,184-55), while the remainder ap-
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Figure 2: I(Sr)-trace element systematics. 

pear to belong to Group B. If I(Sr) is plotted against 
isochron age (Fig. 1b), both 14321,88(6A) and 
14321,371 appear similar to 14072. On this plot, 
14321,184-55 now falls close to the Group B basalts, 
while 14321,191-X appears to be a Group C basalt.  

Incorporating trace element data starts to clarify the 
situation.  In Figure 2a, La/Ta is plotted against I(Sr). 
The “unknown” basalts without La/Ta data are plotted 
on the y-axis. 14321,184-55 is a Group B basalt on this 
plot.  When I(Sr) is plotted against La (Fig. 2b), 
14321,88(6A) also plots close to the Group B basalts. 
Interestingly in Figure 2, 14321,1394 plots with 14072. 
Trace element ratios available for this sample (which 
was not included in the study of [6]) indicate that it is 
similar to 14072, as are age and Sr isotope data. Using 
age and I(Sr), it is tentatively concluded that 
14321,371 is also similar to 14072 (Fig. 1b). Similarly, 
14321,191-X is tentatively classified as a Group C 
basalt. 14321,88(4A) and 14321,184-55 are both clas-
sified as a Group B basalts. 

Conclusions: The recognition of other Apollo 14 
high-alumina basalts with the geochemical and iso-
topic signatures similar to 14072 indicates that a fourth 
group of these basalts is probably represented in the 
Apollo 14 collection. In keeping with the classification 
of [6], this would be Group D. 
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