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The martian surface displays low and high albedo terrains, whose spectrophotometrical 
features have shown a spectral variability strongly dependent on the surface mineralogy in the 
0.8-1.1 pm domain (1). However, the reflectance measurements acquired by slit spectrometry 
have presented low spectral (R=20-80) and spatial (300-1000 km) resolutions, and did not 
allow for an accurate identification of the studied region of the martian disc. At the time of the 
1988 opposition, the telescopic observations performed on the eastern hemisphere by 
multispectral imaging and near-infrared spectroscopy (R=120, spatial resolution: 80-150 
km) (2,3) have proven the existence of spectral variations correlated with regional 
morphological units. These variations are related to the presence of Fe2+ and ~ e ~ +  -bearing 
minerals andlor to the soil alteration, low albedo regions having a higher spectral variability 
than the bright areas. These results have been confirmed by orbital data obtained in the martian 
equatorial zone by the ISMIPhobos-2 spectrometer (4,s). 

In order to assess the variability of the martian surface in the 0.8-1 . I  pm domain, high 
spectral resolution (R=600) telescopic observations of the western hemisphere of Mars were 
obtained during the 1990 opposition with the CFH 3.6m telescope at Mauna Kea (Hawaii), using 
the TIGER integral field spectrograph. Acquired under excellent observational conditions 
(seeing 0.65", hygrometry 15 %, airrnass 1.0), these data cover at high spatial resolution 
(250-300 km), the Tharsis dome region, including the transition zone toward the southern 
dark terrains in Mare Sirenum. On the basis of over 800 relative reflectance spectra obtained 
in the near-infrared (0.84-1.03 pm), scaled at 0.85 pm, and normalized to an homogeneous 
standard region located across the Tharsis area, a two-endmembers spectral mixing analysis is 
performed. The global analysis reveals that a mixing of two endmembers respectively taken in 
bright and dark terrains can account for nearly all the total spectral variability of the spectra 
population, in agreement with (6). Figure 1 shows the TIGER spectroscopic mapping over the 
Tharsis-Mare Sirenum region, where and + symbols correspond to the respective locations 
of the selected bright and dark endmembers. Figure 2 displays the dark-terrain endmember 
fraction image, overlying the regional albedo map. 

When crossing the transition zone, the results show a modification of the spectra morphology 
in the 0.8-1.1 pm domain, consistent with a relative variable contribution of Fe2+ and ~ e ~ +  
absorption features in the mineralogical properties of the studied area. According to previous 
work (S), the maximum of differential absorption, detected between 0.96 and 0.99 pm in the 
dark terrains, suggests the existence of a dominant ~ e ~ +  contribution, related to the presence of 
clinopyroxene. 

Overall, a possible interpretation is that the bright and dark-region spectra might be matched 
by basalts with varied degrees of oxidation (1). On the basis of extended laboratory works 
(7,8) searching for terrestrial mineralogical samples having the same spectroscopic 
characteristics as the remotely studied martian terrains, it is found that the Hawaiian 
palagonites (amorphous ferric-iron silica gel, resulting of weathering of mafic volcanic 
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basaltic glass in semi-arid environments) constitute an excellent analog for the bulk 
composition of martian bright soils. This bright material might be derived through alteration 
processes from the basaltic material, distributed over the dark terrains, for which the 
observed spectroscopic characteristics are consistent with an augite-bearing basalt, displaying 
little ferric oxidation (9,s). 
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Figure 1. Figure 2. Grey tones show the degree of 
spectroscopic similarity, ranging from 
zero to one. 
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