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Introduction: The Apollo 17 mission brought lunar 

highland rocks and mare basalts from the Taurus-
Littrow Valley to Earth. 73215 is a highland rock cate-
gorized as an aphanitic impact melt breccia. It was col-
lected from a small crater rim between Station 3 and 
Station 2. Clast compositions vary, and include pyrox-
ene, olivine, plagioclase, and spinel.  

Spinel phenocrysts of varied sizes have been discov-
ered on both the near and far sides of the Moon via re-
mote sensing, and have been found in analyses of lunar 
meteorites and Apollo samples. Spinel bearing trocto-
lites and anorthosites have been a topic of interest for 
determining bulk composition of lunar material, and for 
its implications for lunar magma history. The size and 
occurrence of spinel on the moon is poorly constrained. 
M3 data has shown large spinel rich outcrops, [1] and 
magnesium-rich spinels have been recognized in 73215 
in previous work [2]. 

Spinel composition varies on a three-component 
iron-rich endmember system, that also varies in Mg con-
tent [3]. Spinel formation relates to magmatic evolution, 
impact history, and geochemistry on the Moon. Deter-
mining the type of spinel, based on chemical composi-
tion, present in 73215,275 provides insight into the 10 
meter crater and its impact formation, and the composi-
tion of the expansive lunar surface.  

Both 73215 and 73235, contain spinel, as well as 
many samples from Station 2. 73235 is an impact melt 
breccia containing pink spinel and pleonaste spinel [4]. 

Methods: Thin section of an impact breccia, 
73215,275, was observed under a petrographic micro-
scope initially to understand the mineral assemblage. 
The sample was then mapped for elements Mg, Fe, Ca, 
Ti, Al, K, Si, Mn, Na, and Cr using a CAMECA SX100 
electron microprobe. Potential spinel crystals were 
identified using these maps and maps measured using 
Energy Dispersive X-ray Analysis at the University of 
Notre Dame (Fig. 1). Point data were taken for Mg, Al, 
Si, Ti, V, Cr, Mn, and Fe using Energy Dispersive Spec-
troscopy. These data have been deemed preliminary for 
data from the electron microprobe. Points were taken at 
18 sites on the thin section (Fig. 2), with multiple points 
at each site. As these are EDS data, they are deemed 
preliminary. Only ratios have been considered for deter-
mining spinel composition are used here. Multiple 
points were taken across two perpendicular lines on a 
slightly larger spinel crystal (roughly 60 nm) at Site 9 
(Fig. 2). Fe/(Fe+Mg), Cr/(Cr+Al), and Ti/(Ti+Al) ratios 
(Fe#, Cr#, and Ti#, respectively) were calculated for 
each point. 

Figure 1: An element map where aluminum is rep-
resented by red, and silica and calcium are gray. 
Bright red dots were interpreted as spinel crystals. 
 

 
Figure 2: Sites on 73215,275 where spinel point 
data were taken via Energy Dispersive Spectros-
copy. Blue represents magnesium, green is calcium, 
and aluminum is yellow. 
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Figure 3: 73215,2675 spinel Fe# vs Cr# plotted with 
existing lunar spinel compositions compiled by 
Gross et al. [4]. 

 
Results: The spinel crystals were relatively evenly 
distributed across the thin section, often with two or 
three spinels grouped together. The Ti# for the 
spinels in 73215,275 ranged from 0.006 to 0.674; 
Cr# ranged from 0.061 to 0.644. The lower values 
are within range of the Station 2 and 3 Apollo 17 
samples reported by [5] and the higher values are 
above the range. These upper values are also higher 
than the Cr# calculated by Neal & Taylor [6]. Some 
of the spinel crystals in 73215 are chromium-rich 
and others are aluminum-rich.  

Iron number ranges from 0.111 to 0.485. Iron 
numbers for 73215,275 spinels are relatively con-
sistent with spinel iron numbers determined by 
Gross et al. for Apollo 17 lunar samples [6]. 0.111 is 
below the range reported in [5] for Apollo 17 rocks, 
and is closer to their listed Apollo 16 sample values 
[6]. This is fairly consistent with previous Mg#’s de-
termined for 73215, although some data from this 
study are higher than the listed range [6]. These less 
iron-rich spinels may be more magnesium rich. 

Several data points show high Mg# and low 
Cr#, indicating a pink pleonaste composition. Simi-
lar compositions have been identified in the high-
lands massifs [7,8]. Other data points with a high 
chromium number may indicate a different type of 
spinel. 

The majority 73215,275 spinel points define a 
fractionation trend, suggesting these crystallized 

from an evolving magma. Similarities with 
spinels from Luna 20 and 15445 could repre-
sent a similar petrogenesis. Further investiga-
tions are underway to explore these similari-
ties.  
Conclusions: The 73215,275 spinel crystals 
have compositions similar to those in 15445 
and Luna 20 samples (Fig.3) [4]. As Cr# in-
creases, Fe# increases.  

73215,275 may contain both Mg-spinel 
and Cr-spinel. Pieters et al. interpreted an 
abundance of spinel with Mg# values greater 
than 90, which would be represented by many 
spinels found within 73215 [6]. The low Cr# 
and Fe# spinel in 73215,275 mirrors the PST 
spinels reported by Prissel et al. [8]. One spe-
cific spinel plots with a very high Cr#, which 
will need to have its composition confirmed 
using microprobe points. 

Individual spinels have a range in com-
position that is not far outside the ranges and com-
positions previously defined for Station 2 and 3 
Apollo 17 samples [5], and 73215,275 contains 
mostly pink spinel compositions. 

Future Work. 73215,275 indicates spinel is 
present in the samples at Station 3, Apollo 17. Inter-
rogation of the clasts and regolith in the Apollo Next 
Generation Sample Analysis (ANGSA) samples 
73001 and 73002 will be investigated for spinel oc-
currences in order to expand this sample investiga-
tion to try and explain the large spinel outcrops ob-
served from orbital data [9]. 
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