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Fig. 1:  An overview of recent compositional remote sensing data available for the South Massif, sourced 
from the Lunar Reconnaissance Orbiter Camera[1,2] and Kaguya Multiband Imager[3] via the LRO 
Quickmap. In the NAC image (top left) the location of the Station 3 sampling site is indicated by a white 
arrow.  A second white arrow points to the North.  

Introduction:  During the Apollo 17 mission to the 
Taurus-Littrow Valley, astronauts collected core 
samples from several locations including a light-
mantled landslide deposit at the base of the South 
Massif (Fig. 1). Core sample 73001/2 was one such 
sample collected from the light mantle deposit near 

Station 3, representing material with a significantly 
different petrologic origin than the volcanic glasses and 
mare basalts comprising much of the valley floor.  
Recently, this core tube was opened and new analyses 
conducted as part of the Apollo Next Generation 
Sample Analysis program (ANGSA) [e.g., 4-5]. Here,  
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Fig. 2:  LROC NAC imagery reveals substantial 
albedo differences between orthopyroxene-
bearing units (dark) and plagioclase-dominated 
units (bright).   
we present integrated compositional remote sensing 
observations of the South Massif, providing additional 
context for the interpretation of 73001/2 core samples.   

Results:  Integrated remote sensing observations of 
the valley-facing face of the South Massif (including the 
light-mantled landslide deposit) are presented in Fig. 1.  
These observations include imagery and derived 
mineralogical/compositional products from LROC and 
Kaguya Multiband Imager[1–3].  

From these maps, it appears that the South Massif 
hosts two distinct lithologies:  (1) a primary feldspathic 
lithology and (2) a localized noritic deposit.  The massif 
and landslide are broadly low in FeO, clinopyroxene, 
olivine (<10 wt%) and TiO2 (<2 wt%). The landslide 
and most of the massif are high in plagioclase (>~80 
wt%) and low in orthopyroxene (<10 wt%).  However, 
a localized deposit draping the central ridge and valley-
facing slope exhibits elevated orthopyroxene abundance 
(~30 wt%) and lower plagioclase abundance (~60 wt%).  
This localized deposit remains low in FeO and 
clinopyroxene, suggesting that it is a noritic lithology 
dominated by Mg-rich low-Ca pyroxenes 
(orthopyroxene or Fe-poor pigeonite) and plagioclase.   

These two materials are associated with distinct 
albedo differences, demonstrated in Fig. 2.  Areas with 
elevated orthopyroxene abundance are associated with 
lower-albedo surface units, and several boulder fields 
are observed within this material.  In contrast, areas with 

low orthopyroxene abundance are associated 
with higher-albedo surface materials.   

A summary of the apparent compositional 
properties of the two identified lithologies is 
provided in Table 1.  It should be cautioned that 
these optically-derived compositional values are 
only approximations and are subject to errors 
arising from observational artifacts.  For 
example, the Kaguya MI orthopyroxene 
abundance map in Fig. 1 clearly exhibits track-
to-track differences in derived orthopyroxene 
abundance, and it has been previously noted that 
the olivine abundance parameter is sensitive to 
the presence of volcanic glass[6]. Nevertheless, 
these products are useful tools for identifying 
and characterizing compositional diversity 
across the lunar surface, providing essential 
context for sample analysis. Conversely, 
collected samples provide important groundtruth 
improving our ability to analyze and interpret 
remote sensing data.   

Discussion:  Feldspathic and noritic 
materials with similar properties to these two units 
identified via remote sensing have both been observed 
in light mantle materials at Stations 2 and 3 [e.g., 7,8]. 
Norites typically correspond to impact melt breccias, 
and may have been deposited as ejecta from Imbrium.  
However, a wide range of diverse crustal samples have 
been observed. 

 
Table 1. 

Compositional 
Property 

Feldspathic 
Unit 

Noritic 
Unit 

FeO (wt%) <10% <10% 
Plagioclase (wt%) ~80% ~60% 

Olivine (wt%) <10% <10% 
Clinopyroxene (wt%) <10% <10% 
Orthopyroxene (wt%) <10% ~30% 

TiO2 (wt%) <2% <2% 
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