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SIMULANTS FOR MARTIAN SURFACE MATERIALS; P. W. Weiblen, 
Space Science Center, U. of Minnesota, Minneapolis, MN 55455 

Spectral-remote sensing observations and direct chemical and 
physical property measurements by the Viking Landers place constraints 
on the mineralogical and textural characteristics of the surface materials 
on Mars (1). Based on these data a number of terrestrial analogs for the 
fine dust components have been suggested, in particular, highly oxidized 
smectite clays with admixtures of iron oxyhydroxides and various sulfate 
minerals (2). Unfortunately, the available data on Martian materials is not 
sufficiently definitive to provide unambiguous guides to good choices for 
useful simulants which are already needed in the precursor research for 
future missions to Mars (Glaser, pers. comm., 1989). 

Burns (3) noted that the chemistry and infrared spectra of hydrated, 
oxidized, iron-rich oikocrysts of olivine in Keweenawan (1.1 billion year 
old) olivine gabbros from the Midcontinent Rift (4) compare favorably 
with the Viking Lander and remote sensing data on Martian surface 
materials. The hydrated and oxidized iron-rich material has been 
referred to as "hisingerite" in the literature (5). It will be noted that 
compared to the Viking Lander data, the analyses of "hisingerite" are 
lower in alumina and lime. Addition of plagioclase would compensate for 
this difference. It is suggested that aeolian winnowing of hydrated and 
oxidized weathering products of basalt might produce such a mixture. It 
is interesting to note that in thin section the "hisingerite" is a bright red 
material. Analyses are in progress to characterize this material which 
appears to consist of a variety of ferric iron-rich clays associated with 
biotite, chlorite, and serpentine. 

A simulant should be from a well-defined geologic site that is 
accessible and from which documented samples can be obtained. The 
occurrence of altered Keweenawan basalt on the North Shore of Lake 
Superior meets these criteria (4) and the necessary detailed 
characterization of collected material is now in progress to provide 
investigators with at least one possible simulant for Martian surface 
materials. 
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