
SEARCH FOR 0.7-µm ABSORPTION FEATURE IN GALILEO LUNMOS 9 IMAGES: IMPLICATIONS 
FOR LUNAR SURFACE COMPOSITION.  F. Vilas1, N. F. Harvieux2, E. A. Jensen3, K. S. Jarvis 4, and D. L. 
Domingue 5, 1MMT Observatory, PO Box 210065, Univ. of Arizona, Tucson, AZ 85721 (fvilas@mmto.org),  
2Hamilton College, now 5295 Seneca Point Rd., Canandaigua. NY 14424, 3ACS Consulting/MMT Observatory, PO 
Box 210065, Univ. of Arizona, Tucson, AZ 85721, 4Lockheed Martin MS, 2625 Bay Area Blvd., Houston, TX 
77058, 5Planetary Science Inst., 1700 E. Ft. Lowell Blvd., Tucson, AZ 85719 . 

 
 
Introduction: Recent spacecraft observations of 

the lunar surface detail the presence of the broad ab-
sorption feature located at 3.0 µm in the reflectance 
spectrum of the lunar surface, and point to the exis-
tence of adsorbed and interlayer H2O in the surface 
material of the Moon [1,2,3] suggesting the presence 
of aqueously-altered materials in the upper layers of 
the Moon’s surface.  Of particular interest is the distri-
bution of the material across the surface: In all cases, 
the 3.0-µm feature is observed at lower lunar latitudes 
(closer to the lunar equator) than previously modeled, 
and at least two sets of observations place the aque-
ously-altered material across the entire lunar surface, 
generated, however, by dynamic diurnal processes  
suggesting a solar wind origin [2,3]. 
     In an effort to understand the potential origin(s) of 
signatures centered near 0.7 µm that are observed in 
photometry of Galileo Earth-Moon pass 1 (EM1) data 
[4,5] in light of these new observations, we consider 
the EM1 data and data from the second lunar flyby of 
Galileo (EM2) in the images collectively called Lun-
mos 9.  Here, we looked for repeatability of the earlier 
signature seen in the Lunmap 14 photometry, and addi-
tional distribution across the lunar surface.  Possible 
explanations for the origin of the 0.7-µm feature in-
clude an Fe2+  Fe3+ charge transfer transition in oxi-
dized iron in phyllosilicates or clinopyroxenes centered 
near 0.7 µm, or the presence of fine-grained ilmenite in 
lunar impact melts [c.f., 5, and references therein].  
Since previous arguments against an origin for this 
feature with phyllosilicates included the presence at 
lower latitudes of the Moon, and the newer spacecraft 
evidence shows the 3.0-µm feature widely distributed 
across the Moon, the possibility of an origin for this 
feature with aqueous alteration is again raised. 
     Data Processing:  The data processing method out-
lined by [6,7] provides the most accurately reduced 
form of EM1 and EM2 Galileo SSI data.  Data reduc-
tion included radiometric corrections, subpixel coregis-
tration, geometric processing, scattered light correc-
tion, geometric control, photometric-function normali-
zation and calibration to Earth-based data.  Of the 
seven filters, only the 410 (VLT), 560 (GRN), 660 
(RED), 756, 889, and 990 nm wavelengths are used in 
their data processing.  
     Lunmos 9 covers the western half of the lunar far- 
and near-sides and has a spatial resolution of ~6 

km/pixel.  Six regions from Lunmos 9 were chosen to 
run through the spectral analysis algorithm (Fig. 1) 
based upon geographic location, geologic features, and 
surface composition.  Region A, Mare Humorum, was 
chosen because many of its visible and near-infrared 
spectral qualities are known, making it a 'standard' 
area.  Selection of region B was based upon the pres-
ence of the young impact crater, Tycho, and its bright 
ejecta rays radiating from the center contrasting with 
the surrounding older surficial material.  Region C 
includes two craters common to both Lunmos 9 and 
Lunmap 14 (Fig. 2, 3).  These two craters were ana-
lyzed by [4,5], and were selected for the purpose of 
comparing spectral reflectance results.  The three cra-
ters in region D were also present in Lunmap 14 and 
were chosen for comparison purposes.  Selection of 
region E was based upon its location in the equatorial 
region where temperatures are higher.  Region F en-
compasses both mare and highland material. 
 

 
 
Fig. 1.  Areas selected from Lunmos 9 [7] for the 
search for a 0.7-µm feature outlined in GRN filter im-
age. 
 
     Differences between the analyzed Lunmap 14 and 
Lunmos 9 images exist that could affect the compari-
son of these data, ranging from the presence of a lens 
cap on the SSI instrument through which the EM1 im-
ages were taken, to differences in software and hard-
ware used to process the original Lunmap 14 and 
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Lunmos 9 images.  We will present the results of this 
comparison. 
 
 
 

 
 
Fig.2.  The Lunmap 14GRN image [6] with areas 

searched for the 0.7-µm feature outlined [4,5]. 
 

 
 
Fig. 3a.  Lunmap 14 pixels showing the presence of 

a 0.7-µm feature highlighted in green on subsets of the 
Lunmap 24 GRN image. 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
References: [1] Pieters, C. M. et al. (2009) Sci-

ence, 326, 568 - 572. [2] Sunshine J.M., et al. (2009) 
Science., 326, 565 - 568. [3] Clark, R. N. (2009) Sci-
ence, 326, 562 - 564. [4] Vilas, F. et al. (1999) LPS 
XXX. [5] Vilas, F. et al. (2008) Earth Planets Space  
60, 67 – 74. [6] Gaddis, L. et al. (1995) JGR Planets 
100, 26345 – 26355.  [7] Gaddis et al., (1996) LPS 
XXVII, 387 - 388. 

Acknowledgements:  N. F. Harvieux was a 1998 
LPI Summer Intern.   

 
 
 
 
 

 
 
 
 
Fig. 3b.  As in Fig 3a.  Locations highlighted in 

Fig. 3 are the only locations  showing the 0.7-µm fea-
ture in the areas we tested. 
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