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Apollo	  17	  



Figure 24. Perspective view of the Taurus-Littrow Valley focusing on sculptured Hills region. (a) FeO,
(b) TiO2, (c) Clementine 750 nm normalized reflectance, (d) Apollo 15 high resolution Pan images
(9557–9559), (e) saturation enhanced Clementine three color (950, 750, 415 nm), and (f ) chemical
classification map (see Figure 16). All images are reprojected to view as seen from position 14 km above
lat = 19.75!, lon = 30.2! looking northeast toward lat = 20.29!, lon = 31.84!; see Figure 10 for context.
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Sculptured	  Hills:	  The	  View	  Pre-‐M3	  

•  Mafic	  anomalies	  in	  
sculptured	  hills	  
iden0fied	  in	  mapping	  by	  
Wolfe	  et	  al.,	  1981.	  

•  Classified	  at	  high-‐Fe	  low-‐
Ti	  (9.7-‐16.8	  wt%	  FeO;	  
1.1-‐2.5	  wt%	  TiO2	  by	  
Robinson	  and	  Jolliff,	  
2002.	  
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Composi0on	  from	  Remote	  Data	  
•  Dominated	  by	  OPX	  as	  mafic	  	  
phase,	  but	  not	  a	  very	  strong	  	  
absorp0on.	  Mg	  number	  77-‐80	  	  
in	  exposure	  with	  strongest	  	  
absorp0on	  bands	  	  

•  13-‐14	  wt%	  FeO	  in	  orthopyroxene	  
•  30-‐50%	  opx	  in	  rock	  
•  ~4-‐7	  wt%	  FeO	  in	  bulk	  
•  Clemen0ne	  FeO	  es0mate	  of	  9.7-‐16.8	  wt%;	  1.1-‐2.5	  
wt%	  TiO2	  (Robinson	  and	  Jolliff,	  2002)	  

How	  do	  these	  exposures	  compare	  to	  the	  Sta0on	  8	  
Boulder?	  



m.y. with its bottom up, receiving micrometeorite cra-
ters on its glass coating. Movement to its discovery site 
at Station 8, where it rested, with top side up, for an 
amount of time approximately equal to that at its for-
mer site [13].” 

Between the remote sensing data and sample com-
position, it is enticing to suggest that the Station 8 
boulder is derived from one of the noritic (green in 
Figure 2) outcrops in the Sculptured Hills. Additional 
study of the composition of the Sculptured Hills and 
the Station 8 boulder samples will aid in determining 
what, if any, link exists. 

 

 
Figure 3. Context image of the Station 8 boulder 
(AS17-146-22370) after it had been rolled over. Left 
face of the boulder is the source of samples 78235-6, 
and 8 [12]. 
 

Implications for Future Robotic Exploration of 
the Moon: If the Station 8 boulder is indeed derived 
from the Sculptured Hills there are implications for 
how a robotic explorer on the Moon could sample 
unique compositions and what instruments would be 
useful in identifying such samples. 

Crater central peaks and walls have long been 
known to contain a rich diversity of materials [e.g., 3, 
4, 14] and boulders from such outcrops are readily 
identified in high-resolution LROC images. However, 
the resolution of M3 data limits the detection of smaller 
scale outcrops. A rover investigating the base of a peak 

or crater slope could encounter a number of boulders, 
if such a rover contained a high-resolution imaging 
spectrometer it could differentiate unique samples de-
rived from upslope or, in the case of Station 8, nearby. 

Conclusions: The combination of remote sensing 
data (from M3) and sample composition and location 
information (from Apollo and LROC) suggest that 
even for samples that lack details that point to their 
origin such as a boulder track absent from the Station 8 
boulder [12], their origin might be inferred. While ad-
ditional work is necessary to more confidently identify 
the origin of the boulder (including detailed spectral 
measurements of samples of the boulder and composi-
tions inferred from M3 data), it is clear that any future 
mission will benefit from the wealth of data from mul-
tiple instruments. 
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Sta0on	  8	  Boulder	  

Lunar Sample Compendium
C Meyer 2010

78235, 78236 and 78238
Shocked Norite

199, 93.1 and 57.6 grams

Figure 2:  Photo of 78237 and 78235 norite (combined to be 78235) showing glass veins, highly
shocked plagioclase and yellowish orthopyroxene.  Cube  is 1 cm.  NASA # S73-17814.

Figure 1:  Station 8 boulder found perched on soil before sampling the
top left corner.  NASA #AS17-146-22370.  Footprints for scale.

78235,0
(78237) 78235,2
Norite	  78235	  
	  
Bulk:	  
FeO	  5.05	  (~7.5	  in	  rind	  glass)	  
TiO2	  0.16	  
(Winzer,	  1975)	  
	  
Modal	  Mineralogy:	  
32-‐53.6%	  Orthopyroxene	  
68-‐39.2%	  Plagioclase	  
(James	  and	  Flohr,	  1983;	  McCallum	  
and	  Mathez	  (1975),	  Nyquist	  et	  al.,	  
1981)	  
	  
	  
	  



Conclusions	  
•  M3	  data	  suggest	  that	  the	  	  
Sculptured	  Hills	  contain	  a	  range	  	  
of	  iron-‐bearing	  mineralogies,	  	  
more	  diverse	  than	  N&S	  Massifs	  

•  Sta0on	  8	  boulder	  similar	  
in	  composi0on	  to	  nori0c	  
exposures	  

•  High-‐res	  remote	  sensing	  
allows	  for	  context	  for	  	  
exis0ng	  and	  future	  samples	  
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Backup	  Slide	  
Mineral	  Spectroscopy:	  Pyroxenes	  

•  Crystal	  field	  absorp0ons:	  caused	  by	  Fe2+	  in	  octahedral	  ca0on	  sites	  
•  Orthopyroxene	  band	  posi0ons	  primarily	  depend	  on	  the	  Mg-‐Fe	  ra0o	  and	  ca0on	  ordering	  
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