Fig. 6. Morphology and loca-
tion of topographic elements
symmetrical to the ridge crest
within domains between cross-
strike discontinuities 1 and 3
(Fig. 4) in the western Aphro-
dite Terra region, Venus. Solid
lines are: CSD’s and rise-crest
axis, linear scarps are shown by
hachured lines; positive topog-
raphy (mountains and linear
and arcuate ridges) by a ruled
pattern, and negative topogra-
phy by a stippled pattern. Com-
pare this map with the series of
parallel profiles between CSD 2
and 3 in Fig. 4C.

the ridge crest and then rifted and moved laterally apart to their
present position equidistant from the ridge crest.

Future tests for divergence and crustal spreading on Venus.
Western Aphrodite Terra is characterized by many features that are
similar to those present in terrestrial oceanic divergent plate bound-
ary environments. In addition, the Venus data indicate: (i) the
existence of bilateral symmetry of topographic elements even at
great distances (>1500 km) from the ridge crest; (ii) similarities to
terrestrial divergent boundary topography in terms of broad sym-
metric evolving thermal boundary layer profiles linked to, and
consistent within, the individual domains rather than to Aphrodite
Terra as a whole, and suggesting spreading rates of several centime-
ters per year, and (iii) a relationship of topography across transform-
like structures (topographic step-down) consistent with spreading
age relationships. We thus conclude that fundamental aspects of the
plate tectonics process occur on Venus, and that plate creation and
divergence is a probable mechanism of lithospheric heat loss.
Preliminary assessment indicates that the process is not limited to
the western Aphrodite region, and that it occurs elsewhere in the
equatorial highlands of Venus (34). The positive correlation of
gravity and topography in this area (5) may indicate that large-scale
mantle convection processes are more directly linked to divergence
on Venus than on Earth.

If divergence and crustal spreading occur in the equatorial regions
of Venus, as we suggest, then there are a number of predictions that
can be made, and we can propose a number of tests of this
hypothesis based on these predictions. First, as a consequence of
equatorial divergence in western Aphrodite Terra, we would expect
to see evidence for convergence and compressional deformation at
higher latitudes. Data for northern mid-to-high latitudes show
abundant evidence of compressional and strike-slip deformation (7,
9, 35, 36) and high topography, in contrast to the equatorial regions
that appear to be dominated by extensional deformation (37).
Second, the age of the surface should increase away from western
Aphrodite Terra toward the poles; lower latitudes should be
younger on the average than the higher latitudes. At present there is
insufficient high-resolution data in the western Aphrodite region to
provide crater-count ages. However, if the process is widespread in
the equatorial region, and rates of spreading are in the range of a few
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centimeters a year, then the average age of the surface of Venus
should be relatively young, certainly less than 1.5 billion years. On
the basis of crater counts for the northern mid-to-high latitudes,
Ivanov et al. (38) suggest an age of 0.5 to 1.0 billion years for that
region, similar to the average age of the Earth’s surface (39).
Existing data and global high-resolution data from the upcoming
U.S. Magellan mission to Venus can be used to test this hypothesis
further, and to determine the extent to which it may be operating on
Venus.
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