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The discovery of a diverse variety of channels on Venus was an unexpected surprise, but the presence of integrated 
valley systems was remarkable. Although these valleys are exceedingly rare on Venus, only about a dozen have been 
documented so far, their presence completes, in a general sense, the suite of landform features formerly associated only 
with fluvial processes. In this abstract, we discuss the morphology of the three valley types and the implications for 
the formation of these valley systems based on morphologic comparisons to martian valleys. 

There are three subclasses of integrated valley systems: a) rectangular, b) labyrinthic, and c) pitted or irregular 
systems [I]. Rectangular networks on Venus most resemble the valley networks on Earth and Mars. They form the 
most integrated venusian valley systems. The best example (Figure la) is located at 2"N,70°E. This valley system is 
approximately 100 km long and less than 1 km wide. The right-angled bends of tributaries and the unusually straight 
valley segments suggest that valley pattern is structurally controlled. However, the lack of associated surface fractures 
in the surrounding region suggests that erosion was probably causcd by a fluid, most likely a low viscosity lava, flowing 
in the subsurface and exploiting buried fracture systems. Furthermore, the lack of significant valley enlargement 
suggests that headward erosion along fractures took place at a rate which was several orders of magnitude faster than 
the rate of lateral erosion of valley sidewalls. This may have been due in part to a strong resistance to erosion of the 
underlying rock layers, the permeability of the subsurface layers in which the fluid moved, or to the viscosity of the 
fluid. Such phenomenon is somewhat similar to the uppermost headwater reaches of Kasei Valles on Mars (Figure 1 b). 
The uppermost tributaries of Kasei Valles are strongly controlled by subsurface fractures but are not significantly 
enlarged. The gradual decrease of valley sidewall erosion is probably due to decreasing upslope drainage area and 
remnant dewatering of the aquifer(s) primarily along subsurface fractures. An alternative explanation for the formation 
of this particular type of venusian valley system may be that subsurface flow was augmented by surface flow. 

Labyrinthic valley systems (Figure 2) also exhibit a pronounced structurally-controlled valley pattern. However, 
valleys appcar discontinuous and significantly enlarged; the overall pattern is less organized. The example in Figure 
2 is located at 8.8"S, 84"E. This network appears superimposed on a fine-textured system of surface fractures which 
trend NW-SE and curve around to the NE-SW direction. In contrast to the rectangular networks, the labyrinthic 
networks display stubby, theater-headed tributary valleys. The orientation of these valley segments suggests that like 
the rectangular systems, these systems also follow buried fractures. 

The pitted or irregular networks (Figure 3a, 4a) form in an area of relatively smooth plains containing linear ridges. 
These systems can range to lengths of 200 km or more with widths of several tens of kilometers. The widest main 
valley reaches are 50 -75 km in width. The valleys appear to have formed from a series of coalesced pits or scalloped 
depressions having diameters up to several kilometers. This particular subclass of venusian valleys appears 
morphologically similar to areas of thennokarst on Mars (Figure 3b, 4b) and may have formed by an analogous 
mechanism utilizing a low viscosity lava [2]. 

Although the venusian valleys appear morphologically similar to some martian and even terrestrial valley systems, 
they do not approach the degree of complexity or diversity normally attained by fluvially-formed (water) valleys on 
either Earth or Mars. For example, valley types and patterns on Venus are restricted to those that are strongly controlled 
by fractures. One conclusion, based on the morphology of the valleys, is that the fluid which formed the valleys on 
Venus was more water-like than the lavas which formed the lunar sinuous rilles, and a bit more lava-like than the water 
which formed the martian valley networks. 
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Figure 1: a) Intcgratcd rectangular vallcy network on 
Venus. Lmagc width is approximately 100 km. b) 
Tributaries of Kasei Valles, Mars. Image width is 
approximately 150 km. (Viking Orbiter frame: 555A02.) 

Figure 2: Integrated labyrinthic vallcy system on Venus. 
Image width is approximately 240 km. See labyrinthic 
vallcy system centered at 57.7"S,165.4"E for a more 
elaborate example. 

Figures 3 and 4: a) Integrated pitted or irregular valley 
systems on Venus centcred at 5.5"N,3@I0E and 
3.5"N,304.5"E, respectively. b) Coalescing valley 
systems on Mars thought to be formed by thermokarst 
processes. Image width of both VO frames is 
approximatcly 45 km. (Viking Orbiter frames: 008A74, 
008A70.) 
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