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IS THE VENUSIAN LITHOSPHERE SUBDUCTING?; David T. Sandwell, Scripps 
Institution of Oceanography, La Jolla, CA 92093, Gerald Schubert, Dept. of Earth and Planetary 
Sciences, University of California, Los Angeles, CA 90024 

The perimeters of several of large coronae (e.g. Artemis, Latona and Eithinoha) resemble Earth 
subduction zones in both their planform and their topography: 

1) McKenzie et al. [I9921 have compared the planform of arcuate structures in Eastern Aphrodite 
with subduction zones of the East Indies. The Venusian structures have radii of curvature that are 
similar to those of terrestrial subduction zones. Moreover, the topography of the Venusian 
ridgeltrench structures is highly asymmetric with a ridge on the concave side and a trough on the 
convex side; Earth subduction zones generally display this same asymmetry. 

2) High resolution altirnetry collected by the Magellan spacecraft has revealed trench and outer rise 
topographic signatures around major coronae. As shown in the figure below, the Venusian 
trenchlouter rise topography is similar in both amplitude and wavelength to trench and outer rise 
signatures observed at terrestrial subduction zones. In addition, Magellan SAR images show 
circumferential fractures on the outer-trench wall in areas where the plates are curved downward. 
Similar trench-parallel normal faults are observed on the outer walls of Earth trenches. These 
observations suggest that the lithosphere around these large coronae is flexed downward by the 
weight of the overriding coronal rim and/or by the negative buoyancy of subducted lithosphere. 
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3) Using thin elastic plate flexure theory, we modeled the trench and outer rise topography of 4 
major coronae and 6 Earth trenches. For each trench, the best fitting model provides an estimate of 
the effective elastic thickness of the lithosphere as well as the bending moment needed to support 
the outer rise. The elastic thicknesses determined by modeling numerous profiles at Eithinoha, 
Heng-0, Artemis, and Latona are 15,40,35, and 37 krn, respectively. Similar elastic thicknesses 
are found at the 6 Earth trenches as shown in the table below. At Arternis and Latona where the 
plates appear to be yielding, the maximum bending moments are similar to those found at the Kuril 
and Aleutian Trenches. These results suggest that the strength of the Venusian lithosphere is 
similar to the strength of terrestrial lithosphere despite the higher surface temperature of Venus. 

LITHOSPHERIC THICKNESS 

Elastic Curvature Bending Moment, M, 
Thickness (km) m-l) (10~6 N) 

Freyj a 18 13 0.6 
Eithlnoha 15 29 0.9 
Heng-0 40 3 1 .O VENUS 
Latona 3 5 29 6.1 
Artemis 37 103 25.4 

Middle America Tr. 12 
Chile Trench 20 
Aleutian Trench 30 
Peru Trench 40 
Izu-Bonin Trench 40 
Kuril Trench 45 

58 0.6 
7 0 3.2 
50 7.8 EARTH 
26 9.4 
49 18.4 
42 22.5 

Since Venusian trenches display the major characteristics of Earth trenches and since the Earth's 
lithosphere is known to be subducting, it is possible that the Venusian lithosphere is also 
subducting. We propose to test this hypothesis by determining if the ovemding coronal rim is 
massive enough to supply the measured bending moments. 

The flexural modeling provides an estimate of the bending moment Mo needed to support the 
outer rise topography (table above). We assume that the "zero-level" determined from the flexural 
modeling outboard of the trench can be extrapolated to inside of the trench. Moreover, we assume 
that all topography, w(x), inside of the trench axis is uncompensated. Given these assumptions, 
the maximum bending moment Mc that can be supplied by the coronal rim is: 

# O  

where x is the distance to the trench axis, Ap is the density of the mantle, and g is the acceleration 
of gravity. The major uncertainty in this calculation is the knowledge of the "zero level" used to 
estimate w(x). Results for Latona and Artemis will be reported at the meeting. 
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