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Introduction:  The Apollo Next Generation Sample 

Analysis (ANGSA) initiative, involving the study of 
previously unopened lunar samples returned by Apollo 
missions, is essentially a new sample return mission. 
Through this program unstudied samples will be opened 
and analyzed. Most of these samples are soils, and by 
far the largest one, which will be subjected to extensive 
multidisciplinary studies, is the Apollo 17 double drive 
tube 73001/73002. This column is ~57 cm long and has 
1.2 kg of material. It was collected at Station 3 in the 
landslide deposit (“light mantle”) at the base of South 
Massif (Fig. 1). The geology of the landing site, the im-
portance of the drive tube, and the petrology of coarse 
fines from Station 3 are discussed in detail in companion 
abstracts [1-3].  

Grain mounts from 73001/73002 are not yet availa-
ble for petrologic study, but to improve our understand-
ing of its geologic context, to facilitate comparison of 
its petrology with that of the nearby surface soils, and to 
constrain dynamical models for landslide processes on 
the Moon and other airless bodies [4,5], we studied four 
soils scooped up by the astronauts from the lunar roving 
vehicle (LRV). As illustrated in Fig. 1, two (72141 and 
74121, from LRV-2 and LRV-6, respectively) are from 
the light mantle, and two (72150 and 75111, from LRV-
3 and LRV-7, resp.) are from the mare floor immedi-
ately adjacent to the light mantle. The maturity indices 
(Is/FeO) for 72141 and 74121 are 81 and 88, respec-
tively [6], and thus they are mature soils. Both soils con-
tain approximately 52% agglutinates [7] and have an av-
erage grain size of 48 µm [8]. The maturity indices for 
72150 and 75111 are 82 and 54 (mature and submature, 
respectively [6]), although they both contain ~52% ag-
glutinates [7]. The average grain sizes for 72150 and 
75111 are 50 and 68 µm, respectively [8]. 

Methods. A polished grain mount of the 90-150 µm 
fraction of each soil was studied. Particles were exam-
ined with optical microscopes and a TESCAN LYRA3 
scanning electron microscope. Quantitative analyses 
were obtained with a JEOL 8200 electron microprobe at 
the University of New Mexico. 

Results: Mineral compositions. Modal data for this 
size fraction of these soils were reported by [7], so here 
emphasis was placed on collection of the first analyses 
of mineral grains and glasses in these samples. Analyses 
of pyroxene are illustrated in Fig. 2, plagioclase in Fig. 
3, and glass in Fig. 4. 

Light mantle samples 72141 and 74121. In valley 
floor soils, the mare components (ilmenite basalt and or-
ange glass) dominate [9,10], whereas the Station 2, 
South Massif (Fig. 1) soils have very small mare com-
ponents, just 2-4 % [9,10]. The samples from the light 
mantle are intermediate between these “endmembers”. 
We found, surprisingly, that 72141 lacks the Mg-rich, 
Ca-poor pyroxenes found in the other soils considered 
here (Fig. 2) and seen in other A-17 soils [e.g. 9]. Most 
of the plagioclase grains have compositions more calcic 
than An89 and are probably from highland source rocks. 
Olivine is rare in these soils [7] but both contain grains 
that are more forsteritic than Fo90, suggesting a trocto-
litic source. One ~250 µm grain of pink spinel (63.5 and 
4.2 wt% Al2O3 and Cr2O3, resp.) was found in 74121, 
also indicative of a plutonic component. 

 
Fig. 1.  Sketch of a portion of the Apollo 17 landing site 
showing LRV traverses, North and South Massif, and 
locations of samples considered here in addition to drive 
tube 73001/73002. After [11]. 
 

Valley floor soils 72150 and 75111. The pyroxene 
populations in these soils extend to more Fe-rich com-
positions than in the soils from the light mantle, due to 
their larger mare components. This is consistent with 
their higher proportions of plagioclase that is less calcic 
than An89 (Fig. 3). Olivine more forsteritic than Fo90 
was found in 72150 but not in 75111. 

Results: Glass compositions. Orange glass beads 
and their black, devitrified counterparts with composi-
tions indistinguishable from that of 74220 were found 
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in all samples except 74121, but more analyses of glass 
in the latter are needed. Relatively aluminous, pale yel-
low/green glasses also occur in all samples. The 
CaO/Al2O3 ratio of glasses can be used as an indicator 
of their provenance; ratios >0.75 indicate a mare source 
[12]. As shown in Fig. 4, there is generally a small com-
ponent of nonmare glasses and a larger mare compo-
nent, though not all of the latter have orange glass com-
position. 

 

 
Fig. 2. Compositions of monomineralic pyroxene grains 
in the four samples analyzed. 
 

 
Fig. 3. Anorthite contents of monomineralic plagioclase 
grains in the four soils studied. 
 

Discussion. It is well established that A-17 soils 
soils are mixtures of mare and nonmare (plutonic and 
impact melt rocks) components, and the samples from 
the light mantle have smaller mare components than 
those from the adjacent locations. In addition to the min-
erals and glasses discussed above, the present samples 
contain high-Ti mare basalt fragments and various non-
mare lithologies such as recrystallized noritic breccias, 
light matrix breccias, and feldspathic plutonic rocks. 
Sample 72141 differs from other A-17 soils with 

significant highland components in lacking Mg-rich, 
Ca-poor pyroxene. Sample 74121 is comparable to both 
72501 (S. Massif) and 76501 (N. Massif) in lacking Fe-
rich pyroxene and having a plagioclase component 
dominated by highland material [9], whereas the pyrox-
ene populations of 72150 and 75111 are comparable to 
that of Sculptured Hills soil 78221 [9].  It will be very 
interesting and informative to compare the mineral, 
lithic and glass populations of the present samples and 
the Station 3 trench soils [3] with those of 73001/73002. 
 

 
Fig. 4. Glass compositions. Mare-highland line at 0.75 
is from [12]. 
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