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Introduction:  Data from the Diviner instrument 

on the Lunar Reconnaissance Orbiter (LRO) show a 
number of regions on the Moon that have distinct mid-
infrared properties that are interpreted to be indicative 
of materials with a relatively short wavelength Chris-
tiansen Feature (CF) [1]. These short wavelength CF 
features were used to hypothesize that there are highly 
silicic compositions exposed at the surface of the 
Moon [2], though such short wavelength CF positions 
detected by Diviner could also be due to quartz, silica-
rich glass, or alkali feldspar [1].  One important area is 
associated with the Aristarchus crater. Diviner spectral 
mapping shows an enrichment in materials with the 
short wavelength CF on the south western rim of the 
crater, and this deposit was were interpreted to be sil-
icic lithologies emplaced at depth and excavated by the 
Aristarchus impact.  We are investigating the spectral 
and morphologic properties of this important concen-
tration with Moon Mineralogy Mapper  (M3) and 
LROC data to better constrain the character of these 
unique deposits.   

 
Figure 1a: M3 Parameter Map: R=1 µm integrated band 
depth. G= 2µm integrated band depth, B=1.5 µm reflectance. 
Red areas are rich in olivine, green in pyroxene, and blue 
have no mafic absorptions and show melt texture in imaging 
data 
Data and Methods: The Diviner Lunar Radiometer 
Experiment onboard NASA's Lunar Reconnaissance 
Orbiter (LRO) has three spectral bands near the 8 µm 
region chosen to measure the peak of the Christiansen 
Feature (CF) [1], an emissivity maximum indicative of 

composition [3]. Diviner radiance data for lunar mid-
day the Aristarchus region were converted to emissiv-
ity following stardard procedures [1, 2] and a CF map 
was generated.  

M3 is an imaging spectrometer covering the 0.43-
3.0 µm wavelength region in 260 spectral bands and a 
spatial resolution of up to 70 m/pixel. M3 flew on the 
Chandrayaan-1 spacecraft [4] and operated until 
August 2009. M3 acquired data in several modes in-
cluding full spectral and spatial resolution but acquired 
near global data in a reduced resolution mode of 85 
spectral bands and 140 m/pixel. The M3 data are cali-
brated to radiance using prelaunch and inflight coeffi-
cients and divided by the solar spectrum and the cosine 
of the incidence angle to apparent reflectance [5, 6].  

To facilitate rapid analysis of the diversity of the 
spectral properties of the surface, we calculate spectral 
parameters that summarize key absorption features. A 
composite of two parameters along with the 1.55 µm 
reflectance is shown in Fig. 1a for the Aristarchus cra-
ter: the 1 µm integrated band depth (sum of band 
depths between 0.79 and 1.3 µm) and the 2 µm inte-
grated band depth (sum of band depths between 1.66 
and 2.5 µm). In Fig. 1b the CF position (7.6 - 9 µm) 
from Diviner data is overlain on a background image 
of M3 data.   

 

PG

 
Figure 1b: Diviner CF position (blue> 9 µm: red<7.6 µm, 
overlain on M3 reflectance at 2.6 µm. The purple and blue 
dots shows where the normal and short CF position spectra 
were extracted from M3 data (shown in Fig. 2). PG shows 
where the spectra in Fig. 3 were taken.  
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Results: The diverse mafic mineralogy of Aristar-
chus [7] is captured by the parameter map (Fig. 1a) 
where olivine rich areas are red and pyroxene rich are 
green [8]. The blue areas are spectrally unremarkable 
with the most prominent feature a weak 1 µm band. 
High resolution imaging from LROC show that most 
of the blue areas show textures and morphologies typi-
cal of impact melt [8]. There is an almost 100% corre-
lation between the short CF positions and the areas 
mapped in the M3 parameters as spectrally unremark-
able. The olivine rich zone on the south east rim shows 
the longest wavelength CF feature position, as ex-
pected for olivine-rich surfaces.  
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Figure 2. M3 data extracted from regions that show rela-
tively short wavelength CF feature positions compared to 
those that have more typical wavelength positions for the CF 
feature. These were extracted from the areas shown by the 
purple and blue dots in Fig. 1b.  

This parameter mapping correlation is confirmed in 
M3 spectra extracted from within regions with short 
CF features and comparing those to spectra of regions 
that are more typical (Fig. 2). The typical regions show 
weak but clear 1 and 2 µm absorptions. For the short 
CF regions the absorptions are significantly weaker. 
We also examined two regions with short CF positions 
more distant from the rim of Aristarchus: one from the 
Cobra Head, the beginning of a large sinuous rille, and 
the other in a crater to the north (labeled PG for pyro-
clastic glass in Fig. 2). The M3 data from these spots 
are very distinctive and show broad 1 and 2 µm ab-
sorptions diagnostic of mafic glass, and are likely py-
roclastic glass.  Pyroclastic glass is common  in the 
region and shows these spectral properties [8]. Impor-
tantly these are relatively fresh exposures.  

The correspondence between the CF position 
mapped with Diviner and the M3 spectral parameter 

mapping is remarkable and the broad scale distribution 
of materials observed here (flat uniform floor of Aris-
tarchus and the radial ejecta rays) is driven by em-
placed of ejecta. Detailed imaging of these areas by 
LROC shows distinctive textures characteristic of im-
pact melt [8].  
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Figure 3. M3 reflectance and relative reflectance spectra of 
the regions labeled PG in Fig. 1b. Lower reflectance spectra 
where the blue spectrum is from Cobra Head and the green 
from the crater north of Aristarchus. The black spectrum is 
from a spectrally unremarkable region. The upper spectra are 
the same the two from the lower part of the plot ratioed to the 
unremarkable spectrum.  

Conclusions: To first order the variability in CF 
position mapped with Diviner data in and around the 
Aristarchus crater is a function of the distribution and 
abundance of impact melt. There is a secondary corre-
lation with pyroclastic glass. Glotch et al. [1] suggest 
the composition of short wavelength CF materials are 
influenced by quartz, highly silicic glass, or alkali feld-
spar. The role of impact melt in controlling the distri-
bution of these materials in Aristarchus is clear and 
must be factored into compositional interpretations.  
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