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HzO and COz are known to be present in the martian atmosphere, at times at 
significant fractions of their saturation pressure. The atmosphere is in direct contact 
with a very substantial reservoir of silicates and their weathering products. Such 
materials make excellent adsorbents, and the contention that significant quantities of 
HzOand COz are adsorbed onto the martian regolith is considered safe. 

Diurnal, seasonal, and long-term, thermal and pressure waves pass through the 
regolith, and adsorbed volatiles must respond to these changes in their thermo- 
dynamic microenvironment either through phase change or migration. These 
processes have been examined with respect to their role in determining the atmos- 
pheric pressure (I), determining the distribution of martian ground ice (2), and in 
determining the observed annual atmospheric HZO cycle (3, 4). All of these investiga- 
tors have concluded that regolith adsorption of atmospheric volatiles may play a 
strong role in these phenomena. O u r  understanding of the martian surface and cli- 
mate would be greatly aided by quantitative knowledge of the adsorptive behavior of 
"JOz and HzO in the martian regolith. 

One of the greatest, barriers to such an understanding is the fact that we still do 
not know the mineralogical composition of the martian near-surface regolith. The 
likely range of adsorptive capacities has been bounded by adsorption measurements 
carried out on ground basalt (5, 6), montmorillonite (7, 8), and nontronite (9). Earth- 
based spectroscopic measurements however have indicated that neither of these 
materials are likely to dominate large regions of the martian surface. The best spec- 
tral analogs known for the high-albedo soils and dust of Mars are a specific type of 
j.alagonite from Hawaii: X-ray amorphous weathering products of maftc volcanic glass 

LO). 

We will present measurements of COz and Hz0 adsorption isotherms on samples of 
!ne Mauna Kea palagonite a t  appropriate pressures (5mm Hg to 1.0 x 10-4mm Hg) and 

I smperatures (150 to 270 K). Preliminary results on a <lmm size fraction suggest that 
the adsorptive capacity of the palagonite under martian conditions is midway between 
that of ground basalt and montmorillonite, on the order of g H20 per gram of 
adsorbent. BET surface area measurements indicate that the surface area of the sin- 
qle measured sample is 57.5 m2/g. Viking measurements suggested a surface area for 
,he martian samples of -17 m2 /g, within a factor of three of our sieved sample. 

Results from a complete series of measurements, and implications for the 
')ehavior of martian volatiles will be presented. 
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