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SCIENCE QUESTIONS FOR THE MAGELLAN CONTINUING MISSION, R. S. 
Saunders and E. R. Stofan, Jet Propulsion Laboratory, California Institute of Technology, 
Pasadena, CA 91109. 

Magellan has completed two mapping cycles around the planet Venus, returning high 
resolution SAR images and altimetry data of over 95% of the planet's surface. Venus is 
dominated by low-lying volcanic plains with an impact crater density indicating a crater 
retention age of about 500 my [I]. Highland regions either tend to be characterized by 
shield complexes and rifting (i.e., Beta Regio, Eistla Regio) or by complex ridged terrain 
(i.e., Alpha Regio, Ovda Regio). 

Successful as the primary mission of Magellan has been, significant science questions 
remain to be addressed with imaging and gravity data that will be collected over the next 
several years. The origin of highland regions on Venus remains a topic of controversy. 
Models for highland origin include both upwelling and downwelling in the Venus mantle 
[2,3]. Complex ridged terrain (tesserae) may also be remnants of older, lower density 
crustal material that has experienced many episodes of resurfacing and tectonic 
disruption. While no terrestrial-style system of plate tectonics has been identified on 
Venus, arcuate troughs in eastern Aphrodite Terra show morphologic and topographic 
similarities to subduction zones on Earth [4]. Hotspots may be a major mechanism of 
heat transfer, producing features ranging from volcanic rises such as Bell Regio to large 
coronae. Theories on the origin of surface features and their relationship to mantle 
processes will be directly tested with Magellan gravity data. 

The extended mission plan is to collect a full 360 deg. of gravity data using a lowered 
periapsis (180 km vs. 300 km) for improved spatial resolution. Gravity feature resolution 
is approximately equal to the spacecraft altitude. The quality of the MGN Doppler 
gravity data will be significantly improved over the PV data. This is due primarily to the 
X-Band uplink frequency. The noise level of the Magellan doppler data will be at least 
a factor of five lower than the PV data. This will provide a better relative accuracy 
within a profile; specifically, because of the inverse relationship between resolution and 
error, smaller scale features can be modeled. The largest improvement in gravity data 
coverage will be obtained in the southern hemisphere with factors of 3 or more increase 
in signal amplitude over previous PV data. An even better gravity experiment, nearly 
optimal, could be carried out with a low circular orbit at approximately 200 - 350 km 
altitude. This orbit would provide uniform resolution over the entire planet. Many of 
the smaller scale features on Ishtar Terra could be resolved and compared in detail 
directly with results obtained for Beta, Atla, Aphrodite, etc. One could accomplish this 
geometry with aerobraking (i.e., let the Venusian atmospheric drag circularize the orbit). 
The time required to bring this about would be about three months or less and could be 
accomplished in the fifth cycle, beginning about May 1993 after complete gravity 
coverage is obtained with the present orbit (after lowering periapsis to 180 km). 

Major science questions also remain on the detailed topography of surface features. 
Data obtained using a different incidence angle profile from that used in the first 
mapping cycle will permit stereo viewing of the surface and production of image-scale 
resolution digital elevation models of the Venus surface. Stereo images will permit 
better geologic mapping of the surface, as well as improved topographic information of 
volcanic and tectonic features. 
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Is Venus a dynamic planet like Earth? Remapping of specially targeted areas over 
the next several years may provide evidence that Venus is still an active planet. Several 
volcanic regions have been targeted as possible sites of relatively recent volcanism. One 
such target is Maat Mons, the highest volcano on Venus, whose surface has not yet been 
altered to form the highly reflective material characteristic of other high peaks on Venus 
[5]. In addition to volcanism, areas with high concentrations of wind streaks will be 
re-imaged, to try and detect variability in Venus wind patterns. 

This work was done at the Jet Propulsion Laboratory, California Institute of 
Technology, under contract with NASA 
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