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Introduction:   The Apollo Next Generation 
Sample Analysis (ANGSA) project has provided 
the opportunity to train the next generation of 
sample scientists in the analysis of pristine lunar 
samples with modern instrumentation and 
techniques. Among these samples is a double-
drive tube comprising samples 73002 above 
73001, which was collected in vacuum from the 
light mantle at the base of the scarp 
approximately 20 meters south-southeast of the 
crater rim [1] (Fig. 1). As 73002 has recently been 
opened, aliquots from different intervals within 
73002 were provided with the goal of 
determining major, minor, and trace elemental 
composition throughout the length of the drive 
tube. Collaboration between the University of 
Notre Dame (ND) and Washington University in 
St. Louis (WUSTL) has produced whole rock 
chemical data from samples collected during the 
first dissection of drive tube 73002. 

Methods: 50 mg aliquots of regolith from 
regular depth intervals throughout the drive tube 
were analyzed for major and trace elements. ND 
analyzed the upper portion of the drive tube and 
data from WUSTL from the lower portion, with 
some intervals in common to check for 
consistency. Samples were prepared digested in a 
mixture of concentrated HNO3 and HF at ~120 ֯C 

for 5 days after grinding to a fine powder. A small 
aliquot (5-10 mg) of the WUSTL samples was 
retained for fused bead preparation to determine 
major elements by EPMA. 

The ND data were collected using a process 
similar to that in [2]. Major and minor element 
data were collected by ICP-OES (Perkin Elmer 
Optima 8000 Prep 3) at the Center for Env. 
Science & Technology (CEST); trace element 
data were collected using ICP-MS using a Nu 
Plasma Attom at the Midwest Isotope & Trace 
Element Research Analytical Center 
(MITERAC). For major elements an internal 
standard of 10 ppm indium and a solution of 
known concentrations were used for signal drift 
corrections and, for trace elements, a solution 
with elements of known concentrations. All 
samples were analyzed along with USGS 
reference material to support the fidelity of data 
collected.  

WUSTL major element data were collected by 
electron microprobe using fused beads. Trace 
elements concentrations were determined 
through ICP-MS using a Thermo Fisher 
Scientific iCAP Qc, calibrated using USGS 
reference materials, with an internal standard of 5 
ppb used as a drift correction [3]. 

Results & Discussion: Major element 
concentrations are more variable above the 8 cm 
horizon than below it (Fig. 2A-C). The variability 
in Al2O3 (Fig. 2C) indicates variability in the 
basalt-highlands percentages. At ~3cm and ~8cm 
(ND analyses), and ~16 cm (WUSTL analyses), 
it can be seen that the aliquots taken from those 
intervals are more enriched in rare earth elements 
(REE) than other intervals, as can be seen in Ce, 
Yb, Th (Fig. 2F,G). This suggests that there may 
be a higher KREEP component present in those 
horizons of 73002. Apollo 17 KREEP basalts 
were described as breccia clasts in 72275 [4].  

Figure 1: Location of the “light mantle” landslide 
deposit at the base of South Massif. LROC Image 
M1182232465. 
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The decrease in TiO2 from ~2 wt.% at the top to 
~1.2-1.3 wt.% at ~8 cm and then remains 
approximately constant to the base, except for 
two points close to the bottom.  Al2O3 exhibits a 
lot of variability in the top ~8 cm (from 16-24 
wt%; Fig. 2C) but little variability below that.  
Elements associated with ferromagnesian 
minerals (Co, Sc, Cr, V) exhibit a positive 
correlation when plotted against FeO indicating 
their abundances are controlled by a basaltic 
component. Incompatible elements Ce, Nb, Yb, 
Th show no correlation with TiO2 indicating their 
abundances are related to a low-Ti KREEP 
component, such as the 72275 KREEP basalts 
[4]. After ~8cm, many of the other elements show 
relatively steady concentrations and do not 
exhibit the variability present in the upper portion 
of the drive tube or the steady decrease of mafic 

components in the lower portion. Mixing 
calculations using various components will be 
presented at LPSC 53 to show the variability of 
the regolith sampled by 73002, that is the 
landslide deposit at Station 3 of the Apollo 17 
mission (Fig. 1). 
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Figure 2: Combined data sets of select elements throughout the core. Filled symbols represent data collected by University 
of Notre Dame and open symbols data collected by Washington University in St. Louis. Any error bars that are not visible 
are within the boundaries of the symbol. 
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