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A study of volumes of void spaces inside the Valles Marimis gives information on the amount 
of material that was either structurally 11,21 dropped and had to be accommodated at depth or 
transferred out of the area, or, if the troughs are of erosional origin 13,4,51, the void spaces give 
information on the amount of material removed from the troughs by erosion. Furthermore, void spaces 
relate to the amount of water needed to fill a hypothetical lake and are also important for gravity 
considerations. The void space above trough walls enables an estimate of the amount of material 
removed by backwasting. A comparison of the volume of this space with that of interior deposits helps 
interpret the origin of the deposits. 

To obtain volumes we prepared a geologic/geomorphic map of the Valles Marineris, simplified 
and modified from Witbeck et a/. 161 and our own mapping. The map was compiled on the 1:2,000,000- 
scale topographic maps MC- 18NW I71 and MC- 18 NE and SE (unpublished) (contour interval I km). 
These topographic maps also exist as digital terrain models (DTMsl of resolution 1/64 O or 0.925 km. 
We digitized the geologic/geomorphic map and coregistered i t  with the DTMs. The map units (table I) 
were chosen to provide the maximum information concerning the erosional, depositional, and tectonic 
history of the Valles Marineris. 

We calculated void spaces above individual map units by obtaining the difference between the 
DTMs and a restored surface across the Valles Marineris, designed by connecting contours on the 
adjacent plateaus. We calculated volumes of interior deposits by obtaining the difference between the 
DTMs and a designed 'floor' under the deposits. The floor, on which the interior deposits presumably 
rest and whose real position is unknown, was designed by projecting under the deposits the elevation of 
adjacent floor units that are thought to approximate the real floor. The true volumes of interior deposits 
are probably larger than our estimate, because the real floor is likely to lie deeper than our designed floor. 

Void spaces above the walls (fig. I, unit wwl occupy about 20% of the trough volume, and 
(assuming nearly vertical trough-boundary faults) indicate that a large amount of trough material was 
removed by backwasting of the walls. As vertical faults are probably not realistic, the true volume of 
backwasted material would be less. The void spaces over interior layered deposits (fig. I, unit ill are 
large because the interior deposits are extensive and in many places relatively thin. Interior layered 
deposits (fig. 2, unit ill make up 60% of all trough fill. By comparison, the irregular deposits (unit ir) that 
are so young that they cover landslides in places 18,9,1, are not voluminous. 

In figure 3 we compare the entire void space inside the Valles Marineris with the volume of all 
interior deposits including landslides; the void volume of the troughs is shown to vastly exceed the 
volume of the deposits. In figure 4 we compare the volume of material eroded from the walls (assuming 
nearly vertical boundary faults) with the volume of deposits inside the troughs. Although the former 
volume is shown to be larger than the latter, if the initial trough-boundary faults dipped 60°, the volume 
of eroded wall material would be reduced and might approximate that of the interior deposits. These 
results suggest that the material removed from the walls may have been sufficient to build the stacks of 
interior la yered deposits, possibly formed as lake sediments 11 01, and that no additional influx of material 
from channels or subterranean piping was needed. However, in making the comparison shown in figure 
4, we included all troughs and assumed that they interconnect. The true relation between materials 
eroded from trough walls and interior deposits can be clarified only if individual troughs are analyzed in 
detail. We are currently undertaking such a study. 
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Fig. 1. Void spaces inside t roughs  abave gerologic&emorphic un i t s  ( see  table 1 
for  definition o f  units. 

WARS G M L O U C  U H n S  

Fig. 2, Volumes o f  geologic/geomorph& urtlts fnsi& Vailes Marineris ( see  table 1 
for  definition o f  uni ts)  

fs floar material, shallow fiLl 
fP plateau rock  on floor 
f w  weLt rock on floor 
f floor material, undivided 
ch chaotic material 

f d  floor material i n  enclosed depressions 
wd wafirock i n  enclosed depressions 

1SY younger landslide material 
l so  d d e r  landslide material 

d dark material 
f f  floor material, deep  f f f l  

ir irregular floor material 
il interior  la yered deposi ts  

ww wall rock, walls 

c crater  material 

Table 1. Generalized Geologic/Geomorphic Units  

Fig, 3. Comparison o f  void ~ i g .  4. comparison o f  void 
spaces inside t roughs  with space above walls with 
volumos o f  Inferior  deposits. interior  deposits. 
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