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Thermal and radar remote sensing signatures of the materials in the 
lander sample fields can be crudely estimated from evaluations of their 
physical-mechanical properties, laboratory data on thermal conductivities and 
dielectric constants, and theory. The estimated thermal intertias and 
dielectric constants of some of the materials in the sample fields are close 
to modal values estimated from orbital and Earth-based observations. This 
suggests that the mechanical properties of the surface materials of much of 
Mars will not be significantly different than those of the landing sites. 

Three soillike materials, and rocks, occur in the sample fields: (1) 
drif 5,  (2) crusty to cloddy, and (3) blocky [ 11 . Bulk densities near 1100 
kg/m were inferred for disturbed drift material 21; those of porous clods of J blocky material ranged between 1100 and 1900 kg/m [3]. Angles of internal 
friction of crusty to cloddy and b ocky materials (28-39') are compatible with 3 moderately dense soils (-1400 kg/m ), while the angle of internal friction of 

3 drift material (-20") is compatible with a loose soil (-1000 kg/m ). Mineral 
grains in drift and crusty to cloddy materials are small (0.2 to 2 ~ m )  
[4,5] . All materials have cohesions and form fragments, clods, crusts, and 
weak lumps. Cohesions of crusty to cloddy and drift materials are several kPa 
and less, while those of blocky material are a few to as much as 10 kPa 
[1,3]. Cohesions of the rocks are probably of the order of MPas. 

Thermal inertias, I s  ( cgs units), of materials in the sample fields 
can be estimated by assuming that the Is of the sample fields are the same as 
those determined from orbit [6] and two or three component models 171 . From 
orbit, I is 821.5 for Lander 2 [6]. A two-component model of rocks (I=40) and 
crusty 70 cloddy material (I=6.3) will yield an - I of 8 for the entiresample 
field. From orbit, I is 9f0.5 for Lander 1 [6]. Lander 1 data requires, at 
least, a three-component model. Drift material is a loose porous powder with 
a fine grain size. The Is of loose porous powders in 7-9 mbar atmospheres 
should be near 2-4 [8,9,i0] or lower [ll] . Tentatively, 1=3 is assigned to 
drift material. A three component model for Lander 1 wouid have drift 
material (I=3), rocks (I=40), and blocky material (I=9). Is for crusty to 
cloddy andblocky materials are larger than those expected-for their bulk 
densities [lo] so that cementation may contribute to their large Is [12]. 

Radar reflectivities may be interpreted as a dielectric constants [13], 
Es, which may, in turn, be interpreted as a bulk densities [14] . Two - 
reflectivities reported for the area of the Lander 1 site from Earth-based 
radio echoes at 12.6-cm wavelength are 0.07 [13] and 0.13 [15], which imply Es 
of 2.9 and 4.5, respectively. An E of 3.320.7 was estimated for the Lander 1 
site at 78.7-cm wavelength using tKe Lander-Orbiter relay links [16]. If the 
surface materials at the Lander 1 site behave 1 ke dry powders made from rocks 3 with zero porosity, a bulk density of 2600 kg/m and an E of 8 [14], the 
Rayleigh mixing formula gives bulk densities of 1400, 2050, 1600+300 kg/m3 for 
the above values of Es. The predicted Es for the soillike materials are: 2.4 
(drift), 3.3 (blockyT, and 2.8 (crusty to cloddy). There are, of course, 
other models. For examples, Es are near 2-2.5 for sandy to clayey soils with 
unspecified bulk densities at 3, 10, and 100-cm wavelengths [17]. Similar dry 

3 soils with bulk densities near 1300 kglm have Es of 2.5 at 1.15 and 3.8-cm 
wavelengths and 3.0 at 7.5 and 60-cm wavelength; [18]. 

Although the bulkLs and Es of the sites do not appear to be 
representative of Mars as viewTd remotely [19], material components in the 
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sample fields may be good analogs for the materials of much of Mars. As 
inferred here, the mechanical properties of drift (with I=3,E=2.4) and crusty 
to cloddy (with 1=6.3,E=2.8) materials are probably not ignTficantly 
different from t?;ose oT the materials represented by the remote sensing modes 
of I=2, E=2 and 1~5.5, E=2.9, respectively [19,20]. The - 119 of blocky 
materialis large, but The E=3.3 is quite plausible. 

There are uncertainties because the interpretations are model 
dependent. For example, moderately dense cohesionless sand (-300pm) cannot 
be distinguished from moderately dense compacted fine soil on the basis of - I 
and E alone. Is and Es depend not only on bulk densities (porosities); but 
also-the chemical-min~ralogical properties of the materials. Sensible 
interpretations require as much additional evidence as possible such as 
albedos, colors [21], and, especially, high resolution images. 
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