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We have been reporting on the spectral and physical properties of the medium albedo 
equatorial region, Deucalionis Regio, in the past year and a half 11, [2], [3]. The soil in 
Deucalionis Regio (DR), centered at [245 " W, 15 " S], was found di /f erent from the surface 
cover of the surrounding classic regions of Arabia, Sinus Meridiani, Oxia and Acidalia both 
spectrally and physically. Based on a high spectral resolution telescopic image of 07:21 
- 08:08 UT 26 Sep 1988 [4] in the 0.4 - 1.0 pm range, this area seems to contain more 
pyroxene than Arabia and less than Sinus Meridiani. The crystalline hematite content 
appears greater than either in Arabia or Meridiani. Deucalionis cannot be modeled as a 
simple mixture of the nearby dark and bright units. Its physical characteristics, as derived 
from Viking IRTM data, indicate an immobile soil, maybe cemented by salts. However, 
to determine the mineralogy, information in the longer (> lpm) range is also needed. We 
expected to resolve the compositional distinction with Mars Observer Thermal Emission 
Spectrometer data. Until MO class data become available, we take a different turn in the 
investigation of this soil type. 

The geographic distribution of the same spectral and physical anomalies were shown 
to be spatially correlated over another extensive unit contained within the spectral image, 
part of Noachis (20" W - 340" W, 30" S - 50" S) [3]. This is suggestive of a possible 
genetic tie among large regions (i.e. Deucalionis and Noachis) in the southern hemisphere. 
We note that the spectra of DR and Noachis together form a very "tight" class, i.e. the 
standard deviation from the class mean is very small, smaller than for any of the other 
7 spectral classes (such as Sinus Meridiani, Acidalium, Arabia type) that we mapped 
within the image [3]. Analysis of a second telescopic spectral image, 05:OO UT 25 Sep 
1988 [4] that contains both Deucalionis and part of the South Polar (SP) region revealed 
an interesting relationship: spectra from a certain part of the SP region match the DR 
spectra except below 0.7pm, where the SP spectra are flatter (Figure 1.). As described in 
the next paragraph we think that soil compositionally similar to that in DR may be seen 
in part of SP through a thin layer of condensates. The spectra were acquired at Ls=279 or 
summer in the southern hemisphere. Iwasaki e t  ai. [5] note the regression of the south cap 
was one of the slowest observed for this Ls, and that no global dust storm was observed 
to develop in this year. 

The two spectra from DR to SP differ only in the wavelength region below 0.7 pm. 
There is a reasonable possibility that this is caused either by thin atmospheric hazes or 
increased scattering due to the increased optical depth over the south cap caused by the 
sublimating CO2. Christensen and Zurek [6 have noted the appearance of polar hazes over 
the sublimating north cap and Jaquin e t  al. 1 71 and Anderson and Leovy [8] have both noted 
the presence of thin hazes in limb profiles. Kaufman [9] has shown that for relatively clear 
conditions with minimal absorption the difference in the actual surface reflectance and 
the upwelling remotely sensed radiance spectrum is almost exclusively in the wavelength 
region below 0.7 pm. Jaquin e t  a/. [7] have shown that high, detached hazes, will flatten 
the spectral response (i.e. brighten the shortest wavelengths) in support of an atmospheric 
contribution to the South Polar Cap spectrum. Kahn [lo] notes that clouds are found 
preferentially near the receding south polar cap edge in summer and that strong retrograde 
winds exist there as well. Exact details of the atmospheric scattering dependxon surface 
pressures, temperatures, details of the particle phase function and single scattering albedo, 
all of which are relatively unconstrained. We hope to make some plausible assumptions 
for these parameters and run a simple scattering model testing the potential contribution 
of atmospheric scattering to the spectral characteristics of the SP spectrum. In addition, 
Viking wind speeds, though not acquired at the same time, could help to constrain the 
atmospheric dust loading and particle size as input to the scattering model. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



896 LPSCXr(V 

GENETIC LINKS BETWEEN MARTIAN REGIONS; E. Jierhyi et  a[. 

More, detailed work will be done to accurately map the area in SP that shows a 
spectral match to DR between 0.7 - 1.0 pm. Recent analysis of Viking thermal data for 
the South Polar region [ll] will be considered to check for (dis)similar physical properties 
between DR and the SP area in question. If similarity is found in physical characteristics, 
then we would have yet another area south of the above two, Deucalionis and Noachis, 
with compositionally and physically very similar surface cover type. The geographic con- 
figuration of these units - a slightly zig-zagged, north-to-south chain - may thus provide 
a genetic relationship that spans across the southern hemisphere, linking equatorial re- 
gions to south polar regions. The present work is a step in investigating this interesting 
possibility. 
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