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Seven spectra of Mars, in the 5.4- to 10.5pm wavelength region, were obtained with the Faint 
Object Grating Spectrometer FOGS) (1) during a ftight of the Kuiper Airborne Observatory 
(KAO) on October 13, 1988( A T). A grating with a resolving power of 60 was used for these 
observations and wavelengths were calibrated by comparison with the absorption spectrum of 
polystyrene measured prior to each set of observations. Two sets of observations were obtained 
during the flight and each set consisted of 4 to 6 measurements of the individual Mars spots. 
The observations included some overlap of the regions, due to the relative size of the effective 
aperature fir 8.3") to the angular diameter of Mars (fir 21.75"). Spot locations include extensive 
coverage o i the southern latitudes 35ON-90°S, and longitudinal coverage of 75OW-250°W. Mars 
flux levels were derived using a Tau as a calibration star. The three representative curves shown 
in Figure 1 illustrate that the martian spectra exhibit several absorption and emission features. 
Peaks B and C, located near 7.8 and 9.8pm, correspond to surface emission by silicates. In order 
to enhance other features it is necessary to calculate flux ratios of the different spots on Mars. 
Mars center spot has low martian air mass and high surface temperature whereas, Mars northeast 
spot has low martian air mass and low surface temperature. Hence, a ratio of center to northeast, 
as shown in Figure 2, will enhance subtle features due to both absorptions by materials suspended 
in the martian atmosphere and emissions by materials located on the surface. The wavelength 
positions of these features are listed in Table 1. Emission peak A, centered near 6.1pm, is due to 
H 2 0  which we attribute to hydrated surface materials on Mars. Absorption bands 2, 3, 5, and 
7 can all be explained by the the presence of C 0 2  gas in the martian atmosphere. This leaves 
absorption bands 1,4,  and 6 to be explained by other materials. 
The central wavelength position of Band 1 is suggestive of the ~0 ; -  anionic complex located 
in a distorted crystallographic site. In a low symmetry environment a splitting of the us asym- 
metric stretch results in two absorptions located near 6.7pm and 7.05pm (2). Since the 6.7pm 
band is obvious in Figure 2, one would expect a contribution due to COX- near 7pm. Models 
of martian atmospheric transmission indicate that the C 0 2  gas absorption centered near 7.3pm 
provides no contribution at wavelengths shorter than 7pm. The additional absorption between 
6.8- and 7.0 pm, seen in Figure 2, and the wavelength position of Band 1 are both consistent with 
the suggestion that the COX- complex is located in a crystal structure more complicated than 
calcite. This suggestion is consistent with the infrared spectra of both a variety of carbonates 
(2) and the recently suggested mineral scapolite (3,4). 
The central position of Bands 4 and maybe 6 are suggestive of the SO:- or H S O i  anionic 
complexes, which are commonly associated with the sulfates or bisulfates (5). The SO:- ug 
asymmetric stretching fundamental occurs between 8.7- and 9.Opm depending upon the asso- 
ciated cation. In low symmetry sites the vl symmetric stretch becomes infrared active and in 
some sulphates occurs near 9.8pm. We cautiously assign Band 6 to ul but note that the central 
position of Band 6 lies near the strong silicate emission peak and hence is extemely sensitive 
to the relative contributions of both absorption and emission. Higher spectral resolution than 
currently used is required to derive specific details regarding both the associated cation or crystal 
site that the SO:- complex is located in. 
The data presented here indicate the presence of several anionic complexes associated with the 
solids suspended in the martian atmosphere. Bands associated with CO$- occur at positions 
which indicate the complex is located in a distorted crystallographic site. One band, unam- 
biguously associated with either SO*- or HSO-, is identified but conclusions regarding specific 
composition or mineralogy await higher spectraf resolution. The presence of the 6.lpm emission 
peak, due to H20, is indicative of the presence of hydrated materials on the surface of Mars. The 
identscation of these anionic complexes illustrates the utility of obtaining spectral information 
in the wavelength region where vibrational fundamentals occur. The presence of these anionic 
complexes and hydrous nature of the surface material provide direct evidence for the occurrence 
of reservoirs on Mars which can accomodate many of the volatiles thought to have been outgassed 
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