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MERIDIONAL SYMMETRY OF THE VENUS POLAR COMPLEX 
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A remarkable degree of symmetry in topography, terrain age, and landform type exists 
around the north pole of Venus along the 0"- 180" meridians. Although the reason for this 
symmetry is unclear, we propose that it is a fundamental feature that reflects a major 
planetary process affecting the northern third of Venus. The terrain elements involved 
center around a large depression at the pole. This North Polar Depression (NPD) is a -3,500 
km wide, roughly circular basin, as much as  1 km below the Venus average elevation, and is 
one of the lowest spots known on the planet. The NPD is surrounded by an elevated collar 
up to -2500 km wide that is studded with coronae and volcanoes. The entire collection of 
related terrains between latitudes of 50°N and WON is here called the Venus Polar Complex 
W C )  * 
Topography: The highest part of the VPC is the 11 km high Maxwell Montes: topography 
drops eastward and westward along the Ishtar highlands, which average -3-4 km in 
elevation. Lower elevation (1-1.5 km) arcuate arms extend from Ishtar around the pole to 
230" and 140" of longitude. Between 140' and 230" elevations range from 0.5 to 1.0 km, with 
the Atalanta depression sinking to -0.5 hn at - 165". At the center of the VPC is the 1 km 
deep NPD. 
Terrain Types: The highest portions of the collar which surrounds the NPD is Ishtar Terra. 
which includes two distinctly different terrains. East of Maxwell Montes is Fortuna 
Tessera, an  intensely deformed region of ridges and groves of various types. West of 
Maxwell is the smooth-surfaced volcanic plateau of Lakshmi surrounded by arcuate 
mountains that precipitously drop to lower levels on the north, west and south. Between 
longitudes of 90" and 150". and from 230" to 300". are 15 large. circular to oval corona and 
volcanic massifs. Directly across the pole from Maxwell is a fan of linear ridge belts that 
radiate from the pole. The - 1500 krn wide Atalanta depression truncates the ridge belts. 
One of the ridges. Dennitsa Dorsa. extends into the NPD. 
Terrain Ages: Although too few impact craters are visible on Venera radar images for secure 
determinations of age variations across Venus. crater counts indicate that Ishtar is 
probably the oldest area on northern venusl. and G.A. Burba's data (Fig. 10 in reference 2) 
indicate that two areas of high crater density are symmetric about the 30-210" meridians. 
Interpretations: The most likely cause of a multi-thousand kilometer wide depression on a 
planetary surface is impact. Large impact basins are known on Mercury, Mars. the Moon, 
and various icy satellites, but in each case the planetary surface is heavily cratered. AU 
evidence points to giant impact basins fonning only during the first 0.5 b.y. of solar system 
history3. Crater counts indicate, however, that the northern portion of Venus is <1 b.y. 
01d4v5s6 . 

The large scale and symmetry of the VPC must result from deep-seated geologic 
processes. ~ a z i l e v s k i ~ ~ .  recognizing that the northern portion of Venus can be divided into 
4 huge sectors - 2 opposing clusters of coronae. the Lakshrni region. and the radiating ridge 
belts - drew three cartoons of patterns of horizontal forces that might explain this 
observation. We interpret the forces as  due to large scale convective cells comparable to 
those thought to rise under terrestrial ocean spreading ridges and subside at subduction 
zones. Evaluation of Bazilevskiy's three patterns requires knowledge of the possible forces 
operating on the difllerent terrain elements. Vorder Bruegge and ~ e a d ~  convincingly argue 
that Fortuna Tessera has compressed toward Maxwell. Lakshmi may be compressed on all 
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sides toward its middle9. Coronae and volcanoes are widely considered to be surface 
manifestations of rising hot spotslO. Ridge belts may be compressional1 l or extensional2. 
No origins have been suggested for Atalanta or the NPD. 

The best documented or most likely of these various interpretations are that coronae 
form over hot spots and that Fortuna Tessera resulted from movements to the west. These 
two observations are consistent with rising convection plumes under the two groups of 
coronae (at 65ON. 1 10' and 70°N. 270'). Thus, all of Ishtar and the ridged plains would thus 
be compressional. Furthermore, the NPD would result from the convergence of two major 
downward moving convection currents. It is unclear, however, why the basin Atalanta 
would form in a compressional environment. And it is even less clear why compression 
would form low ridge belts and a depression on one side of the pole and an elevated plateau 
and tall mountains on the other. 

Although this particular scenario, and other similar ones, fail to satisfactorily explain 
all the observations, the collection of features that comprise the VPC are clearly 
interrelated. A global tectonic interpretation of Venus is needed. rather than the existing 
explanations of individual landforms. 
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