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CONSTRAINTS ON THE RATE OF DISCHARGE AND DURATION 
OF THE MANGALA VALLES FLOOD. T. J. Parker and D. S. Gorsline, 
University of Southern California, Dept. of Geological Sciences, Los 
Angeles, CA 90089-0741. 

Interest in Mangala Valles remains high within the planetary science 
community. This is justified because the survey mission images provide us 
with nearly complete coverage of the system at high resolution. Upcoming 
high resolution topography from the Mars Observer Laser Altimeter will 
enable the application of flood discharge models with an unprecedented 
level of detail. 

Previous work on the Mangala Valles problem has relied on the 
available low resolution topography (1). This has limited the ability of 
workers to constrain discharge calculations to only within several-order- 
of-magnitude estimates. Local determinations of channel depths via 
shadow length measurements and photoclinometric profiling are much 
more accurate, but can only be applied to steep slopes (andlor low sun 
elevations) in the case of shadow measurements, or across relatively short 
distances (to avoid changes in albedo along asymmetric photoclinometric 
profiles). 

We are taking stereo parallax measurements from medium resolution 
Viking Orbiter images, which provide a valuable intermediate check of the 
topography between those measurements made thus far and the upcoming 
Mars Observer data. The images used are from orbits 034A and 637A, 
and cover Mangala Valles from the source graben in Memnonia Fossae to 
the beginning of the bifurcated reach (at 9.5's lat., 151.5O lon.). These 
images are about 3 W p i x e l  and 250rnlpixe1, respectively. Both sets of 
images were orthographically projected to 250m/pixel. The separation 
angle between left-right pairs is approximately 52". This results in a 
vertical accuracy on the order of +260m. Though this is still somewhat 
coarse, the channel relief is clearly resolved. 

Preliminary profiles across Mangala Valles and the large topographic 
ridge to the east are shown on the following page. An east-west regional 
tilt that resulted from slight scaling differences in the digital data has been 
"removed" by visually estimating a regional datum on the stereo pairs. 
North-south variations in scale have not yet been adjusted for, so the zero 
datum for each profile was simply taken to be the high water line of the 
channel itself. Our depth measurement for the source breach of about 
750m agrees reasonably well with values of 700-1000m determined from 
shadow measurements. 

REFERENCE: (1) USGS Map 1-2030, 1989. 
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