
TWO-COLOR STUDIES OF THE MERCURIAN AND LUNAR SURFACES.  D. T. Blewett1, B. R. Hawke2, 
P. G. Lucey2, and M. S. Robinson3, 1NOVASOL, 733 Bishop St., 28th Floor, Honolulu, HI 96813, USA, 
dave.blewett@nova-sol.com; 2Hawaii Institute of Geophysics & Planetology, University of Hawaii, Honolulu, HI 
96822 USA; 3Center for Planetary Sciences, Northwestern University, Evanston, IL 60208 USA. 

 
 
Introduction:  We are using Mariner 10 color  im-

age data (UV and orange) to examine spectral trends 
associated with surface features on Mercury.  Space-
craft images of the Moon (Galileo and Clementine) 
and lunar sample laboratory spectra provide a frame-
work for interpreting the mercurian data. 

The Mariner 10 spacecraft collected multispectral 
image data of the Moon and Mercury in the mid 1970s.  
Over the past decade, an effort has been underway to 
recover and reprocess the Mariner 10 images [1].  The 
newly calibrated data has been corrected for camera 
artifacts that greatly hindered prior studies of ratio 
images [e.g., 2].  For the lunar encounter, data through 
the blue (480 nm) and orange (575 nm) filters has been 
recalibrated, while for Mercury, new mosaics of the 
incoming hemisphere have been created for ultraviolet 
(UV, 355 nm) and orange.  The lack of exact wave-
length correspondence precludes direct comparisons of  
ratio images.  In order to help in the interpretation of 
the data for Mercury, we have conducted analog stud-
ies with lunar sample spectra and with imaging data 
for the Moon obtained by other spacecraft. 

Ratio-Reflectance Plots:  Graphs of a spectral ra-
tio value plotted against reflectance at a reference 
wavelength have proven to be extremely useful for 
understanding spectral trends for lunar samples meas-
ured in the laboratory and for remote measurements of 
the lunar surface [3, 4].  In particular, plots of a 
"UV/Vis" ratio vs. visible reflectance are useful for 
separating spectral trends related to opaque mineral 
abundance and to the combined effects of FeO content 
and maturity [4].  On the Moon, the dominant opaque 
mineral is ilmenite, which is rich in Ti.  It was recog-
nized in the Apollo era that the "UV/Vis" ratio could 
be used to map Ti content in mare basalts [5]. 

Lunar Samples:  For Mercury, Mariner 10 images 
are available in UV (355 nm) and orange (575 nm) 
wavelengths.  The Lucey method for opaque-mineral 
(Ti) mapping [4] was developed for Clementine wave-
lengths (415 and 750 nm).  Lunar images somewhat 
closer in wavelength to the Mariner 10 Mercury data 
were collected by the Galileo spacecraft during two 
Earth-Moon flybys.  Galileo filters included 410, 560, 
and 756 nm [6].  In order to gain greater understanding 
of the use of these various wavelengths, ratio-
reflectance plots were constructed for the three space-
craft wavelength sets using laboratory spectra for 37 
returned lunar samples.  The sample spectra are direc-

tional-hemispherical from the John Adams database 
and were obtained from the RELAB website at Brown 
University [7]. The samples were for bulk particulates 
in either <250 µm or <1000 µm size fractions.  The 
Mariner 10 plot depicts (355-nm/575-nm) vs. 575-nm 
reflectance (Fig. 1), the Galileo plot shows (410-
nm/560-nm) vs. 560-nm (Fig. 2), and the Clementine 
plot is (415-nm/750-nm) vs. 750-nm (Fig. 3). 

The plots at Mariner 10 and Galileo wavelengths 
(Figs. 1 and 2) have a very similar appearance, though 
the y-axis (ratio value) range for the Mariner 10 plot is 
somewhat greater.  This is to be expected since the ∆λ 
for Mariner 10 (575-355 = 220 nm) is greater than that 
for Galileo (560-410 = 150 nm).  The arrangement of 
the samples in the Clementine plot (Fig. 3) is some-
what different from in the other two figures.  This is 
probably a consequence of the 750-nm channel being 
on the shoulder of the "1000 nm" ferrous iron absorp-
tion band.  In all the plots, there are two general 
trends: one from lower left to upper right representing 
FeO compositional and maturity variations in highland 
samples, and another trend from lower left to upper 
left corresponding mainly to opaque/TiO2 abundance 
changes in mare samples.  The fact that the plots are 
reasonably similar gives confidence that trends seen in 
imaging data from one spacecraft should be generally 
comparable to those seen in data from another.  

Ratio and Spectral Parameter Images: A two-
dimensional scatterplot was constructed from 560-nm 
reflectance and 410-nm/560-nm ratio images of the 
nearside of the Moon (Fig. 4).  The plot displays the 
same trends present in the ratio-reflectance plot for 
lunar samples at these wavelengths (Fig. 2), with dis-
tinct mare and highland modes.  For Mercury, the plot 
of UV/orange vs. orange (Fig. 5) is much less elon-
gated.  This indicates a lack of low-albedo, high-ratio 
(bluish) material analogous to the high-Ti lunar maria.  
Still, there are suggestions of "FeO-maturity" and 
"opaque mineral" trends. 

Using the Mariner 10 data, spectral parameter im-
ages related to opaque mineral abundance and the 
combined effects of FeO content and maturity can be 
constructed [1, 4].  We are using these spectral pa-
rameter maps to conduct studies of mercurian crater 
rays and other albedo markings, with a focus on bright 
crater floors, swirl-like deposits, and distinguishing 
between compositional and maturity rays. 
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Fig. 1.  Ratio-reflectance plot for returned lunar sam-
ples at Mariner 10 wavelengths. Triangles = Apollo 
11, 12, 14,  × = Apollo 15, * = Apollo 16, + = Apollo 
17. 
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Fig. 2.  Ratio-reflectance plot for returned lunar sam-
ples at Galileo wavelengths. 
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Fig. 3.  Ratio-reflectance plot for returned lunar sam-
ples at Clementine wavelengths. 

 

 
Fig. 4.  Two-dimensional scatterplot for Galileo im-
ages of the nearside of the Moon.  x-axis = 560-nm 
reflectance, y-axis = 410-nm/560-nm ratio. 
 

 
Fig. 5.  Two-dimensional scatterplot for Mercury's 
incoming hemisphere from Mariner 10.  x-axis = 575-
nm reflectance, y-axis = 355-nm/575-nm ratio. 
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