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The current study of the Mariner 6 and 7 spectra was undertaken to iden- 
tify previously unrecognized absorption features and to confirm the results 
of recent ground-based observation of Mars by Clark et al. (1989), Blaney and 
McCord (1989), and Pollack et al. (1989). The Mariner data have the advan- 
tage that they are not affected by terrestrial atmospheric absorption, have 
higher spatial resolution than terrestrial observations, and cover the short 
wavelength infrared region with reasonably high spectral resolution. How- 
ever, the Mariner data are subject to a variety of other uncertainties which 
we have attempted to correct for, in as far as is possible twenty years after 
the original flyby. 

The Mariner 6 and 7 infrared spectrometer data set was obtained from 
Martin (1985), who provided corrections to the current latitude and longitude 
system and an initial wavelength calibration. The wavelength region from 2 to 
6pm is covered by two halves of a circular variable filter wheel. The first 
wavelength segment is 1.9 to 3.7pm and the second is 3.0 to 6.0pm. In 
between each half of the filter wheel is a clear aperture which produces a 
fiduciary spike ostensibly for wavelength calibration. The use of the fidu- 
ciary spikes for this purpose was found to yield inaccurate wavelengths, as 
did corrections using atmospheric bands at one side of a wavelength segment. 
Apparently the rotation rate of the filter wheel varied nonlinearly and so 
adjustments at one side of the wavelength segment often will not accurately 
predict wavelengths on the other side of the wavelength segment. Further 
wavelength calibrations were performed using atmospheric C 0 2  bands, where 
available, and fiduciary spikes. In the 3 to 4-pm wavelength region where no 
strong atmospheric bands occur a feature caused by an absorption in the 
filter at 3.4pm (Herr et al., 1972, and Pimentel et al. 1974) was used for 
calibration. 

Other corrections made to the data set include removal of a space back- 
ground signature, correction for the instrument response as a function of 
wavelength, removal of the thermal flux to the reflected component and 
finally correction of the reflected solar response to reflectance. These 
additional cor'rections were only made for the 3 to 6-pm wavelength region 
because at shorter wavelengths the space background did not vary signifi- 
cantly from zero and calibration spectra are not yet available to derive 
accurate instrument response functions. For the longer wavelength segment 
space background responses were determined from 6 spectra recorded after the 
flyby. The average of these was fairly noisy and it was necessary to smooth 
the response function using a fast Fourier transform. Instrument response 
functions, determined from black-body calibration spectra included in the 
flight data set, were also smoothed to eliminate the introduction of noise. 
In addition, the solar flux was calculated and adjusted for Mars' distance 
from the sun, and the thermal contribution was calculated using temperatures 
determined by the original instrument team (Pimentel et al., 1974). 

In the wavelength region from 1.9 to 3.6,um, several absorption features 
that cannot be attributed to atmospheric absorptions are observed in the pro- 
cessed Mariner 6 and 7 data. The most dominant feature is the broad 3p1n 
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absorption associated with hydrated surface minerals which was discussed by 
Pimentel et al. (1974). An absorption feature is also observed in the 2.3 to 
2.4-pm wavelength region which is in agreement with the Clark et a1. .(1989) 
observations. However, the resolution of the instrument is insufficient to 
verify whether the 2.3-2.4pm feature is atmospheric or mineralogic in origin. 
Between approximately 2.45 and 2.62pm there are two broad absorption bands. 
The shorter of the two bands is centered on 2.48pm and seems to be correlated 
to a band observed by Clark et al. (1989) at 2.45pm. The 2.48pm absorption 
feature in the Mariner data could be shifted in wavelength because the 
wavelength calibration is fixed at isolated points, the closest of which is 
at 2.7pm. The second band is broader (2.5- 2.65pm) and can possibly be 
explained by discrepancies between the amount of atmospheric water modeled 
and observed or the presence of hydrated surface minerals. Removal of the 
atmospheric signature in the 2.7 to 2.8-pm region indicated a residual 
absorption feature at 2.76pm which can be attributed to the presence of OH- 
bearing mineral phases. This feature can be seen weakly in some of the origi- 
nal Mariner 7 spectra. Attempts to confirm it with Mariner 6 were unsuccess- 
ful as the signal to noise ratio of Mariner 6 data is much worse than that of 
Mariner 7. Uncertainties associated with removing atmospheric absorptions 
have precluded a definitive identification of an OH-absorption feature. 

In the 3 to 6-pm region the strongest absorption features result from 
atmospheric absorptions. However, a broad 3-pm absorption associated with 
hydrated minerals is present. The 3.8-pm feature reported by Blaney and 
McCord (1989) is confirmed. Over Hellas the 3.8pm feature is nearly twice as 
deep as is predicted for a four airmass atmosphere, indicating a mineralogi- 
cal as well as atmospheric origin. In addition, a weak feature at 5.35pm, on 
the edge of the atmospheric CO band at 5.2pm, is observed in both Mariner 6 
and Mariner 7 spectra of $he Meridiani Sinus region. These absorption 
features can result from the presence of OH-bearing mineral species and pos- 
sibly, based on preliminary laboratory spectra, from S-bearing mineral phases 
or a combination of the two mineral species. 

This study confirms the presence of several weak absorption features 
observed by terrestrial obsemations and identifies previously unrecognized 
absorption features in the wavelength regions from 2.5 - 2.65 and 5.35pm in 
Mariner 6 and 7 data. These features appear to be mineralogic rather than 
atmospheric in origin and are believed to result from the presence of OH- or 
S-bearing minerals on the Martian surface. 
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