
LPSC xxz.' 1053 

APRON HEIGHTS AROUND "STEPPED MASSIFS" IN THE BOREALIS BASIN 
OF MARS. T. J. Parka and D. S. Gorsline, University of Southern California, Dept. of 
Geological Sciences, Los Angeles, CA 90089-0740. 

Evidence for large standing bodies of water (ranging from numerous large lakes to a 
single ocean-size body) or ice sheets within the Borealis Basin of Mars has been 
described by numerous investigators (1-14). Our own efforts have focused on the 
identification and regional mapping of possible shore morphology, and point toward an 
ocean size body with 2 -7 highstands recognizable at Viking image scales (10, 11). 

Basin volume estimates currently are tied to the available topography (15) with its 
very large vertical errors and suggest the possibility that the volumes required to fill the 
basin may be at or beyond the high end of the estimated volumes available from the 
major outflow channels. High resolution topography is needed to sort out the common 
modifiers of shoreline elevation that likely altered the topography of the northern plains 
after the putative surface water was lost, so that the original topography can be 
reconstructed. The above studies would have benefited greatly from the the high 
resolution topography afforded by the Mars Observer Laser Altimeter (16). The best 
high resolution topography available now - photoclinometry and shadow 
measurements - cannot be accurately tied to the global datum. 

What is needed are a number of measurements of the height of the paleoshoreline(s) 
distributed across the basin. In addition to delineating the basin, shore morphology 
appears as steps or benches on knobs ("stepped massifs" 9, 11) within the Borealis 
Basin. Many of these knobs exhibit multiple benches. Photoclinometric measurements 
of the heights of these benches can provide a measure of the basin depth in the vicinity 
of the knob. Similarly, if the observed benches were produced by a mechanism other 
than shore erosion, such as differential erosion of layered material that once covered the 
Borealis Basin, then these measurements should reflect the former thickness of the 
deposit. Beginning with the Cydonia Mensae region, we have found that the height of 
the most prominent bench, that defining the relatively flat apron surface surrounding 
most knobs in the region, ranges typically from 100-200m. 

REFERENCES: 
1) Jiins , H.-P., (1985), Lunar. Planet. Sci. - XVI, 414415. 2) Jons , H.-P., (1986), Lunar 
and Planet. Sci. - XVII, 404-405. 3) Jons , J.-P., (1990), Geol. Rundsch. 79, 13 1-164. 4) 
Lucchitta, B. K. et al. (1986), JGR 91, E166-E174. 5) McGill, G. E., (1985), Lunar and 
Planet. Sci. - XVI, 534535. 6) McGill, G. E., (1986), Geophys. Res. Let. 13,705-708. 7) 
McGill, G. E. and Hills, L. S., (1992), JGR 97,2633-2647. 8) Parker, T. J., et al., (1987a), 
LPI Tech. Rept. 87-01,96-98. 9) Parker, T. J., et al., (1987b), Rept. Planet. Geol. Prog. - 
1986, NASA TM 89810,502-504. 10) Parker, T. J., et al., (1989), Icarus 82, 11 1-145. 11) 
Parker, T. J., et al., (1993), JGR 98, E6, 11,061-11078. 12) Baker, V. R., et al., (1991), 
Nature 352, 589-594. 13) Scott, D. H., et al. (1991), in Workshop on the Martian 
Surface and Atmosphere Through Time, Sept. 1991, Lunar and Planet. Inst., 1 19-120. 
14) Rotto S. L., and Tanaka, K. L., (1991), in Workshop on the Martian Surface and 
Atmosphere Through Time, Sept. 1991, Lunar and Planet. Inst., 11 1-1 12. 15) USGS, 
(1989), Atlas of Mars, 1:15,000,000 Topographic Series, Map 1-2030, 3 sheets. 16) 
Zuber, M. T., et al. (1992), JGR 97,778 1-7797. 

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



1054 LPSC XXTf 

BOREALIS BASIN, MARS Parker, T. J. and D. S. Gorsline 

500 1 0 0 0  
DISTANCE (meters) 

Figure 1: Many stepped massifs in the northeastern Cydonia region exhibit a 
prominent bench at the outer margin of the apron surrounding the massifs, 
particularly in the upsun and downsun directions (where shading maximizes their 
detectability). Photoclinomeiric profiling has consistently revealed this bench to 
lie between 2040 meters below the top of the apron. Because this bench can be 
identified on massif aprons over many hundreds of kilometers, we have termed it a 
"marker" bench. Image and asymmetric profile on Viking Orbiter image 035A67. 
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