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Ares Vallis is the easternmost channel of the complex affecting the southern rim of the Chryse 
Basin. Its position allows investigation of the relationships among channel systems, highlands and 
basins [I] [2]. Five units have been recognized in the surroundings of the mouth of the Ares Vallis 
(Fig 1). Unit 1 is not part of the Chryse Basin. It is heavily cratered, and the elevation of the 
surface lies from above the planetary datum up to - 1000 m. This unit is not affected by any 
processes linked to the channel formation, and it rests well above the basin floor. The western 
margin of the unit forms a steep scarp with Ares Vallis, suggesting that the channel banks (as high 
as 1000 m) are structurally controlled. Unit 2 lies north of the previous unit and is less elevated 
(between -1000 m and -1500 m). The surface is strongly disturbed by knobby-type structures and 
ridges. Knobs are more frequent near the border with unit 1, and the ridges are oriented roughly 
North - South, following the Chyrse basin margin in that zone. Sizelcrater density is lower than in 
unit 1 (Fig. 2), suggesting a younger age of the surface. The largest craters are strongly degraded, 
whereas the smaller ones are rather pristine. The nature of the surface deformation coupled with the 
two distinct populations of large-degraded and small-pristine craters suggests that the unit 
underwent a major and dramatic "reworking" probably due to liquefaction of permafrost. Unit 3 
represents the floor of the channel and of the Chryse Basin. This is the youngest surface of the area 
and is marked by a number of flow related features. The floor lies around 2000 m below the datum 
and shows an overall flat morphology. Most craters are pristine, post-dating the last flood events 
of the Ares. Unit 4 is the western bank of the Ares Vallis. It consist of a flat surface attaining 
elevation around -1000 m. The top layer of two streamlined islands in the Ares mouth have been 
included in this unit. The surface is slightly fragmented. All the craters larger than 6.8 km are 
degraded and, at places, affected by the Ares floods. The channel bank formed by unit 4 strongly 
contrasts to the eastern bank formed by unit 1 both in terms of age and physiography. Unit 5 forms 
a slightly elevated block north of the mouth of the Ares Vallis. This block is the product of several 
impact craters of large dimensions (up to 66 km) and their ejecta. The craters are not deeply 
degraded but are typically eroded by the Ares floods. Actually the presence of the craters of unit 5 
constricted the downstream portions of the Ares floods that spread out into the Chryse Basin, 
producing distal channellization. The flows that entered the basin from the Ares Vallis, after an 
initial expansion, became constricted. This probably kept the velocity and the power of the currents 
high, as suggested by the large number of erosional features. 

This studied portion of the Chryse Basin probably formed by the collapse of part of the 
highlands (unit I), leading to the formation of unit 2. This collapse is probably the result of 
liquefaction and thermokarst processes of the regolith and rocks affected by permafrost [3]. The 
geographical extent of this event (mappable from unit 2) suggests that it was of regional or global 
scale and was probably the same kind of event (or set of events) that provided the melting of the 
water for the formation of the Ares Vallis. The Ares Vallis rests just at the border of the basin, 
being confined to the west by the steep border of unit 1 and to the east by the smoother margin of 
unit 4. 
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Fig. 1 Geological sketch (A) 
and topographic model (B) of the 
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Fig. 2 Impact crater sizeldensity plot 1 o - ~  v 
of the geological units near the mouth 
of the Ares Vallis. 

1 10 100 
Crater diameter (km) 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


