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ARISTARCHUS PLATEAU: CLEMENTINE SPECTRO-IMAGING AND 
GEOLOGICAL INFERENCES. 
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A detailed remote sensing survey of the Aristarchus Plateau has been made in the UV-visible- 
near infrared domain by means of earth-based telescopic and Clementine (I)  CCD spectro- 
imaging techniques and the distribution of the main types of materials is proposed on the basis 
of their spectral characteristics. Following a preliminary investigation (2) using a principal 
component (PCA) analysis, a spectral mixture analysis, based on a multiple mixing modelling 
technique, is presented here. It gives a comprehensive description of the distribution and 
amount of surface mixing of the units present at Aristarchus Plateau and in its immediate 
vicinity. 
Four widespread endmembers are requested in a first mixing; they are interpreted as 
corresponding respectively to a dark mantle deposit unit (DMD), a mare-like unit (NE), a bright 
highland-like unit (HE), presenting a strong absorption band at 1 pm, found predominantly in 
the massifs located north of Herodotus and Aristarchus craters, a very high-albedo unit (AP), 
presenting no strong 1 pm band but a steep negative slope in the UV-visible domain; this unit is 
restricted to Aristarchus Peak and the immediate surrounding crater floor. Two additional 
mixings involve specific two-endmembers mixtures, respectively a combination of NE and of a 
very low-albedo endmember (SE unit), presumably related to an impact melt sheet, and a 
combination of SE and of a spectral endmember (NA) characterizing locally the inner wall of 
Aristarchus crater. Furthermore, specific spectral types are needed to characterize geological 
units which appear, on one hand, related to the tectonic setting and structural uplift of the 
Plateau (GA unit), and on the other hand, to be linked to more recent mare basalt (M2, M3) 
emplacements across Oceanus Procellarum, in the vicinity of Aristarchus Plateau. 

A stratigraphic description and a relative chronology of events are proposed for the Aristarchus 
Plateau. Figure 1 gives a general outline in terms of a simplified East-West cross-section of 
what the subsurface layering could be like, on the basis of the spectral investigation carried out 
above.Time step 1 corresponds to the initial stage just after the Imbrian event occurred. HE, NA 
and GA units are considered to belong to the stratigraphic sequence related to the Imbrian ejecta 
regional mantling; alternatively, depending on the ejecta blanket thickness, GA (and NA) units 
might be in situ layers pre-dating the Imbrium impact. Timestep 2 shows the structural uplift of 
Aristarchus Plateau, associated to the concentric ring of Imbrium basin (3). Timestep 3 
corresponds to a widespread pyroclastic episod, leading to the emplacement of a basaltic unit 
across the Plateau and covering the Northeastern adjacent areas, in association with a thin dark 
mantle (DMD) material coverage (3, 4). This DMD cover appears very uniform toward the 
western edge of the Plateau while it is more intermittent toward the eastern side, revealing more 
of the underlying basalt layer (2, 5). Subsequently, at timestep 4, titanium-rich lava flows (M2, 
M3) take place on the western and northwestern adjacent parts of the Plateau. At timestep 5, 
the Aristarchus impact event occurs, redistributing material from upper layers as impact ejecta, 
excavating material (AP) from beneath the Imbrian ejecta sequence and generating impact melt 
material (SE) mainly distributed on the southeastern side of Aristarchus crater but also observed 
in the northeastern and northwestern vicinities of the crater. The interior of Aristarchus crater 
appears spectrally extremely heterogeneous, in general agreement with the proposed 
stratigraphy and should be investigated in detail, in relation with the petrologic variability 
detected from orbital geochemical data (6). 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1038 LPS XXVII 

ARISTARCHUS PLATEAU SPECTRAL MAPPmG, Pinet, P.C. et al. 

Shroeter valley 
lav 

4 
dawslts Adstarchue Impact 

Figure 1. Proposed cross-section of the Aristarchus Plateau region (see text). 
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