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QUANTIFYING CRATER DEGRADATION IN MAJA VALLES AND MEMNONIA, MARS. N. G. 
Barlow, SN21, NASA/Johnson Space Center, Houston, TX 77058. 

Progress continues to be made in the quantification of impact crater 
morphometries in the vicinity of proposed Mars landing sites (1). Last year 
results for site 61 in Arabia and preliminary results for sites 21, 24, 25, 
and 26 in Maja Valles were reported (2). The analysis for Maja Valles is 
essentially complete and some initial results are available for site 23 in 
Memnonia . 

The technique uses photoclinometry (3) to obtain information on current 
crater morphometry, which is then compared with the shape expected for fresh 
martian craters of equivalent size (4). Although the initial intent was to 
quantify changes in both rim height and crater depth, subsequent analysis has 
revealed that the technique is not sensitive enough to accurately discern rim 
height variations. Therefore, the recent emphasis of the project has focused 
on the results of the crater depth analysis. 
MAJA VALLES: Figure 1 shows the degradation map for the Maja Valles sites. 
Comparison of these degradation regions with published geologic maps of the 
region (5) reveal no correlations between degradation zone and geologic unit, 
a result also found for the site 61 analysis in Arabia (2). Crater size- 
frequency distribution analysis reveals no statistically significant age 
variations for the high and moderate degradation regions (too few craters 
exist in the areas of low degradation for statistics to be meaningful). 
Comparison of crater degradation regions with thermal inertia data is 
proceeding, but initial analysis suggest little correlation between the two. 
Site 26 is located within an area of high degradation, suggesting materials in 
this region probably are highly weathered. Sites 21 and 24 are located near 
the boundaries of high and moderate degradation zones, and site 23 is located 
within an area of moderate degradation. 
MEMNONIA: Approximately one-third of the images covering Site 23 in Memnonia 
have been analyzed. Of the 52 craters for which profiles have been obtained, 
approximately 43% indicate crater depths greater than those expected for fresh 
craters of equivalent size. Much of the area surrounding Site 23 is composed 
of fine-grained, friable, but apparently competent material of uncertain 
origin (6, 7). Greater depth of excavation might be expected for this low 
target strength material (8). Thus, the technique used in this study may be 
of limited application in this region unless sufficient numbers of fresh 
craters can be measured to determine a correction to the general diameter- 
depth relationships. 
DISCUSSION: The question naturally arises as to the cause of these 
degradation regions. Areas of low degradation contain few craters and 
probably represent the random distribution of relatively recent impact events. 
The apparent lack of correlation between geologic unit, thermal inertia, and 
unit ages with areas of high and moderate degradation (if these trends are 
confirmed upon further detailed analysis) is more puzzling. Some craters with 
high or moderate amounts of degradation can be explained by the superposition 
of an ejecta blanket from a nearby fresh crater, but the vast majority of 
craters in these degradation regions are not affected by this process to any 
great extent. Fluvial processes in Maja Valles certainly account for some 
degradation of impact craters but the lack of correlation between channel 
units and degradation region indicates again that this process is not totally 
responsible. Infilling of impact craters by aeolian deposition is possible, 
although the sinuous nature of the regional boundaries makes this process 
suspect. At present the best explanation for the cause(s) of the degradation 
regions is a combination of localized processes (ejecta blanketing, fluvial 
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erosion, aeolian deposition), perhaps enhanced by variations in target 
strength. 
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