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FAULT DIPS IN THE VALLES MARINERIS: A PHOTOGRAMMETRIC 
STUDY; D. John Chadwick and Baerbel Lucchitta, U.S.Geologica1 
Survey, 2255 N. Gemini Dr., Flagstaff, AZ 86001 and Paul 
Morgan, Northern Arizona University, Dept. of Geology, 
Flagstaff, AZ 86011. 

The dips of fault planes within the major troughs of the 
Valles Marineris are not yet well understood. Carr [I] 
suggested that fault planes appear to be vertical, whereas 
Davis and Golombek [2] found fault dips to be near 60 degrees 
using photoclinometry. This method is restricted to areas 
with no albedo changes however, and they analyzed few faults 
within the major grabens. 

We are undertaking a photogrammetric study of the fault 
traces in the Valles Marineris grabens to clarify the fault- 
plane issue. In contrast to photoclinometry, photogrammetry 
may be used throughout the trough system where suitable stereo 
image pairs are available. A similar study was performed on 
fault traces on the Moon by Lucchitta [3]. An inspection of 
high-resolution (<75 mlpixel) Viking images in the Valles 
Marineris has revealed many fault traces in the trough walls 
(for example, see fig. I), as well as triangular facets 
apparently created by faulting along the base of the trough 
walls. Where stereo pairs exist of a given fault, the 
elevation of several points along the fault trace can be 
determined by usingthe stereographic plotter equipment at the 
U.S.G.S. in Flagstaff. Three-point problems are then 
constructed from these elevation data and the fault dips can 
be calculated. 

To test this procedure we used two different stereo image 
pairs (four different images) of each area, and we found the 
dips to be within five degrees of each other for each set of 
stereo pairs. We will use this method wherever duplicate sets 
exist to double-check fault dips. In addition to high 
resolution, similar sun angles and emission angles for each 
image pair were also found to be very important in obtaining 
satisfactory results. 

Early results suggest that the fault dips in the Valles 
Marineris approach those expected for simple normal faults [2] 
(see table I), but we will examine more stereo pairs before we 
accept these results. 

Once reliable fault dips are available, we will be able 
to calculate the amount of extension that has occurred across 
the Valles Marineris system and perhaps determine the 
mechanism for trough formation. If the faults are found to be 
dominantly near-vertical, a collapse mechanism may be 
responsible [4]. Normal fault planes with dips approaching 60 
degrees will support an extensional tectonic mechanism [5]. 
In addition, the amount of material that has been removed from 
the trough walls can be determined more reliably once fault- 
plane dips are known [see 61. This volume can then be 
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compared with the volumes of the interior layered deposits and 
may aid in determining if they could be derived from the 
walls. 
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Figure 1. Faults in Wall of Ius Chasma (059A22). 

Vikinq Imaqes Resion Fault Dip 

915A10/917A09 Ophir Chasma 50.8 deg. 

914A12/066A28 Candor Chasma 46.1 deg. 

915A10/917A09 Ophir Chasma 70.0 deg. 

913A14/914A13 Candor Chasma 54.9 deg. 

Table 1. Example Results of Photogrammetric Study. 

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


