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Introduction
• With the opening of the previously 

unstudied Apollo 17 double drive tube 
73001/73002 as part of the Apollo Next 
Generation Sample Analysis (ANGSA) 
program [1-3], we present in this abstract 
information about the lithologic makeup of 
rock components of Station 3 regolith. 

• Specifically, we report compositions and 
lithic component proportions of the 2-4 mm 
rock fragments (73243) of Station 3 trench 
soil 73240 (see also [4]). 

• The trench was dug on the ejecta blanket 
and ~40 m from the rim of 620 m diam. Lara 
crater, and just beyond the rim of an ~10 m 
crater informally named Ballet (Fig. 1) [5-7]. 

• Double drive tube 73001/2 was collected 
~10 m southeast of the trench and ~50 m 
from the rim of Lara crater. 

• Station 3 was selected in part for its location 
on the “light mantle” and contains landslide 
material from South Massif [7,8]. 

Ø As such, soil samples from Station 3, 
including 73001/2, which sampled to a 
depth of ~70 cm, offer the possibility to 
identify lithologic components specifically 
associated with the landslide and perhaps 
ejecta from Tycho crater, which may have 
triggered the landslide [8,9].

Station 3 Rocks
Known nonmare rock types at Apollo 17 include

- Noritic impact-melt breccias (IMB) of several 
compositional and petrographic types (poikilitic, 
aphanitic, incompatible-trace-element-rich) [4,14]

- Feldspathic granulitic breccias
- Mg-suite igneous rocks (dunite, troctolite, 

troctolitic anorthosite, norite, anorthositic gabbro)
- Regolith and fragmental breccias 

Rocks collected at Station 3 include: 
- 73215 and 73235 aphanitic IMBs

- 73216 and 73218 crystalline matrix IMBs
- 73275 poikilitic IMB
- 73217 unusual IMB
- 73255 IMB “agglomeritic bomb” [15]

These groups of IMBs have different clast 
contents as well as some distinctive petrographic 
and compositional characteristics. 

- The “poikilitic” IMBs, more abundant in North 
Massif samples, are those most commonly taken 
to represent Serenitatis impact melt. 

- The aphanitic and unusual IMBs among the station 
3 rocks may come from Serenitatis or from another 
basin impact, e.g., Imbrium [14,16]; age-dating 
results are complex and inconclusive [17]. 
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Station 3 Soils
• Station 3 soils include 73210 and trench 

samples 73220, 73240, 73260, and 73280 
(Fig. 2). Comparing data from [10-12], the 
compositions of these soils are very similar 
despite significant variations in color and 
apparent reflectance in photographs of the 
trench soils. Judging by IS/FeO values, 
ranging from 18 to 45, these soils are 
generally submature. 

• Of measured soil parameters, only the 
agglutinate content and maturity vary 
significantly, and they correlate 
approximately with the color variations; 
73240 is least mature and bright whereas 
73260 is most mature and dark (Fig. 2). 

• In a study of Apollo 17 compositional 
components, Korotev & Kremser [12] 
determined that for average Sta. 3 soil, 
impact-melt breccia and anorthositic norite 
components dominate the soil composition 
(91 wt.%) with mare basalt and orange glass 
accounting for only 8.5%.
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Figure 1. Planimetric map of Station 3; 
DT: drive tube. [Apollo 17 Preliminary 
Science Report, SP-330] 

Figure 2. Station 3 trench, 10-15 cm deep. Gnomon 
legs are 50 cm apart. Portion of AS17-138-21148. 
After  [Meyer, 2010, Lunar Sample Compendium] 

Figure 3. Compositions of 109 
rock fragments from sample 
73243 (2-4 mm rock 
fragments from 73240) and 
lithologic classification on 
basis of composition. IMBs 
separated into two groups 
based on trace-element  
contents.

Tycho Components?
If ejecta from Tycho struck the top of South Massif 
to cause the landslide 110 million years ago [18], 
a glass component in the soil might be the best 
means for identifying such materials.

- similar to identification of ejecta from Copernicus in 
Ap 12 soils, where ropy glasses of composition unlike 
typical materials were found [19].

Vaniman et al. [20] suggested that KREEP-rich 
glasses found in the Apollo 17 (7000x) deep drill 
core could be Tycho ejecta.

- However, remote sensing indicates that Tycho occurs 
in a KREEP-poor region of the Moon, calling into 
question whether a KREEP-rich signature is a good 
indicator of a Tycho origin.  

- Also, such a component would have to record the 
~110 Myr age associated with cosmic ray exposure 
evidence at the Apollo 17 site.

Given current knowledge of Apollo 17 compo-
sitional and lithologic components, Sta. 3 drive 
tube 73001/2 and other Sta. 3 samples collected 
in the light mantle may provide the best 
opportunity for a fresh search for Tycho 
components and a new test of the hypothesis 
that Tycho ejecta caused the landslide. 

- Of particular interest will be lithic fragments in 
73001/2 which represent regolith samples of distinct 
depths relative to samples from the trench (Fig. 2).

Station 3 Rock Particles in Soils
• Small rocklets (2-4 mm) in the upper 5 cm 

of the trench sequence (73243), analyzed 
by INAA [4] (see Table 1 & Fig. 3):

- Mafic impact-melt breccias most 
abundant:  36 wt.%

- Regolith breccias and agglutinates:  21% 

- Feldspathic lithologies:  ~20%

- Mare basalt fragments:  ~12% 

- 4 of 109 rock fragments have FeO contents 
low enough to qualify as anorthositic 
mineral assemblages (>90% plagioclase) 

• Others fragments correspond to the 
compositional component referred to  as 
“anorthositic norite” by Korotev & Kremser 
and these include relatively feldspathic, 
polymict breccias such as those indicated 
in Fig. 3 as “Feldspathic.”  

• Bence et al. [13] also studied 2-4 mm rock 
fragments in Apollo 17 soils, including 26 
particles from trench soil 73263. 

- Found “dark matrix” & “crystalline-matrix” 
breccias are most abundant (~77%), 
feldspathic lithologies (ANT) contribute 
14%, and basalt, 8%. 

- “Dark matrix breccias likely include fine-
grained glassy-matrix regolith breccias as 
well as aphanitic melt breccias.

- Proportions are broadly consistent with our 
chemical classification for rocklets in 73243.

- However, trace-element chemistry provides 
important clues to rock types and 
relationships that can be obscured by 
petrographic variations in breccias.
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