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Introduction: In the recent discovery of water and 
hydroxyl on the Moon [1, 2, 3], near-infrared spectra 
were shown to contain absorptions due to adsorbed water 
and hydroxyl.  The Cassini and Deep Impact 
spectrometers showed water and hydroxyl at locations 
closer to the equator [1, 2] than did the M3 instrument 
[3]. 

The main reason for the differences in the results is 
attributed to conservative processing of the M3 data.  
Thermal emission is a factor in analyzing lunar data 
from each instrument, but the M3 instrument does not 
completely cover the 3-micron water absorption (Figure 
1). 

 

 
Figure 1.  Example spectra over similar regions from 
both VIMS and M3.  The gray bands represent the 
continua used and the area of the water and hydroxyl 
absorptions derived. 
 

For the M3 water analysis by Pieters et al. [3], a 
horizontal continuum was used.   The use of a horizontal 
continuum is the most conservative continuum possible 
to show only the strongest water locations.  However, 
the typical lunar spectrum has a mostly linear trend with 
increasing reflectance (Figure 1, curve B; Figure 2; 
Figure 3). 

To identify more locations in M3 data that contain 
water and/or hydroxyl, a projection of the lunar 
continuum to 3 microns must be done.  The spectrum at 
wavelengths just short of the beginning of the absorption 
beginning at about 2.7 microns were used to project a 
continuum in thermal-emission removed spectra, similar 
to that indicated by the VIMS spectrum in Figure 1, 

curve C.   Use of a projected continuum will show more 
water absorption (Figure 3). 

 

 
Figure 2.  Typical M3 spectra of mature lunar soils 
displaying no 3-micron absorptions.  These spectra have 
had a model thermal emission removed. 

 

 
Figure 3.  M3 Spectra from low latitude after thermal 
removal.  Spectra B, D, E have weak water absorptions 
that would register with near zero band depth with a 
horizontal continuum but significant absorption with a 
projection of the positively-sloping lunar continuum 
from shorter wavelengths. 
 

A new water + hydroxyl map was constructed using 
thermal-emission removed data and a projected 
continuum.  The new map, Figure 4, shows that the 
water and hydroxyl detected by M3 is more extensive 
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than that reported by [3] and in better agreement with [1, 
2]. 
. 
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Figure 4. New map of water and hydroxyl on the moon from M3 data.   Compare this image to that from Pieters et 
al. [3] Science cover image for October 23 where the same color scheme was used.  Red = 2-micron pyroxene 
absorption band depth, green = 2.4-micron apparent reflectance, and blue = absorptions due to water and hydroxyl.  
In the scheme of color mixing, cyan (light blue) = green + blue, magenta = blue + red, and pink = blue + green + 
red.  Yellow and orange = green plus red.  Therefore, all blue, cyan, magenta and pink areas contain adsorbed water 
and/or hydroxyl, while red, green, yellow and orange contain little to no water or hydroxyl. 
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