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 Preliminary Results: 25 enigmatic planar features were identified and measured in the area of study (Fig. C). Their 

appearance is darker than the surrounding rock. Erosion suggests that these features are more competent than the 

surrounding rock, and their estimated thickness ranges from approximately 25 m to upwards of 40 m. The features 

can not be traced into either of the adjacent spurs. Features in the lower part of the wall appear to terminate on the 

spur to the east (Fig. F). 

The distribution of strikes is largely bimodal (Fig. E), with 10 features dipping predominantly to the southeast (040-

090º), and the other 15 features dipping predominantly to the northwest (200-265º). These are two spatially distinct 

clusters of features, with the northwest-dipping features found at lower elevations and predominantly located in the 

southeast of the area, and the southeast-dipping features found at higher elevations and predominantly located in the 

northwest portion of the area (Fig. H). This is illustrated in three topographic cross-sections of the area (Fig. D). 

Dip values vary, ranging from 28-79º, with an average dip of 54º. The measured lengths of the features also vary 

heavily, from 500 m to nearly 4000 m. 

The mean elevations of the measured features are primarily below the Mars datum, with an average value of -865 

m. 
Discussion: The dip values of these features suggest that they are not similar in nature to the more steeply inclined 

dikes previously measured in Coprates Chasma [4]. While there are two spatially distinct groups, the cause of this 

distinction is unknown.

The north wall of East Candor Chasma is believed to be primarily tectonically controlled [1]. The adjacent spur to 

the east of the studied area does not have the orientation that has been postulated to be that of a thrust fault [3,5]. 

However, the variance of attitudes of the features is compatible with initially sub-vertical features within a matrix that 

is folded via thrusting. 

The nature of the enigmatic planar features themselves is also unknown. One obvious candidate is that they are 

indeed dikes. However, the 5 m/pixel resolution of the CTX imagery is inadequate for determining the specific 

characteristics of these features. HiRISE imagery of the area has been requested, as it is the preferred imagery for 

identifying dikes, especially if they are spectrally distinct in false-colour imagery [4]. 

Introduction: The crustal sections of Valles Marineris (VM) are some of the deepest on any planetary body [1], 

allowing for a unique view into the early history of the canyon system. The walls of VM's chasmata feature 

distinctive morphological features that can provide insight into this geological history. Prominent triangular facets 

visible in the walls, believed to be the remnants of fault scarps, are evidence of extensive faulting in the chasmata 

[1,2]. Erosion has sculpted the walls over time, creating a spur and gully morphology which exposes previously 

covered dikes, faults, and fractures [1-3]. Some spur geometries have been proposed to be related to thrusting in 

VM [3,5]. Wrinkle ridges on the plateau surrounding the walls provide further evidence of compressional tectonism 

and underlying thrusting [6]. Dikes are thought to have played a role in the chasmata's formation [refs in 4], but dike 

populations with trends of 070º and 110º have been suggested to be related to two separate tectonic events [4]. Dip 

measurements of these dikes ranged from 55º to 90º with an average of 72º, indicating that these features are 

nearly vertical [4]. 
2The focus of this study is a ~1000 km  area in the north wall of East Candor Chasma (Fig. A, B). In this area, 

many enigmatic planar features are visible and measurable using CTX imagery and DEMs. By measuring the 

attitudes of these enigmatic features, we seek to better understand the underlying geology in this area, and to 

eventually determine the nature of the features.
East Candor Chasma: Located in the northeast of the VM region, East Candor Chasma is approximately 475 km 

long, 140 km wide and ranges in elevation from approximately -5300 m in the chasma's interior to 6500 m at the 

chasma's east wall.

Methodology: A mosaic comprised of 5 m/pixel CTX images was used as the base map for this study, in 

conjunction with four ~10 m/pixel CTX DEMs. The attitudes of the enigmatic planar features were measured using 

Orion software (Pangaea Scientific). Measurements were also made using ~20 m/pixel DEMs, but showed no 

appreciable difference. No HiRISE imagery is currently available for this area.
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Figure D: Topographic profiles of 3 cross-sections 
through the area of study, as delineated in Figure C.
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Figure C: The area of study overlaid with attitude 
measurements of the enigmatic features, and the 

paths of 3 cross-sections, seen in Figure D. 
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2Figure A: The area of study, a ~1000 km  
portion of the north wall of East Candor 
Chasma. The dashed lines indicate the 

limits of visible linear features.

Figure B: 3D view of the area of study from the south.
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Figure E: Schmidt net plotting the strikes and dips of 
the enigmatic planar features. Note the bimodal 

distribution of the data.
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Figure F: 
features. Note how the features appear to be terminated

by the adjacent spur to the east, as they can not be 
traced into the spur. The dashed line indicates the limit of 

visible planar features.

Close-up view of the enigmatic planar 
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Figure H: 3D view of an example of the division 
between southeast-dipping and northwest-dipping 

features.
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Figure G: 3D view of a measurement of a feature 
dipping 79º towards the northwest. The projected plane 
is a visualization of the feature’s attitude. Note how the 
feature is terminated by the adjacent spur, outlined by 

the white, dashed line.
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