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Introduction:  Located in Terra Sirenum, at 37ºS, 

178.5ºW, at the Southern highlands of Mars, there is a 
WNW-ESE elongated relief (Fig. 1) previously 
mapped as a volcanic relief [1] with uncertain age 
situated between two depressions located at the West 
of Gorgonum basin. This elongated relief has an 
altitude of more than 1600 meters and a short axis of 
around 100 kilometers. The age of the younger 
materials filling these two basins was calculated like 
Hesperian [1] and it is concurrent with the age 
established for the Eridania Lake [2] [3], a possible 
extensive lake that could cover the depressions of 
Cimmeria and Sirenum Terrae until the Middle 
Hesperian. This relief intersects a WSW-ENE graben 
of the radial-Tharsis Sirenum Fossae system; tectonic 
structures previously interpreted as simple graben [4] 
[5] [6]. 

 

 
Fig. 1: F597A85 Viking image showing the studied folded structure 
where cuesta layers (1)  and the possible lake sediments (2). Boxes 
show details of the cuesta reliefs of the South (1A) and North (1B) 
sides. 
 

Although the volcanic origin of this relief was not 
discussed in recent works about this Martian region 
[7], this work shows a detailed description of the relief 
through a new analysis of Viking images, and the first 
analysis of the available MOC and THEMIS (visible 
and infrared) images and MOLA data, by using 
different specific software for the treatment and 
analysis of remote sensing and topographic data. A 

new geological cartography (Fig. 2) and interpretation 
about its origin are discussed here too. 

The folded structure: The most relevant feature 
that we can observe in this structure is the existence of 
bedding surfaces (Fig. 1). The MOLA profiles across 
this layers (Fig. 3) show an asymmetric shape with a 
steep face on one side and a gentle slope in the other, 
such asymmetric ridge, in Earth geomorphology is 
called cuesta and are characteristics of tilted layers of 
rock. Therefore, this layers are dipping toward South 
in the South side (Fig. 1A) and towards North in the 
North side (Fig. 1B). The strikes of the bedding planes 
are between N90º and N120º (Fig. 2). By using 
MOLA-derived digital elevation model and the 
structural analysis, we have calculated the dips of these 
bedding planes, that is between 1 and 3 degrees. The 
folded structure is a very moderate inclined fold (up-
right fold), with very gentle fold tighness (Fig. 2D).  
The average altitude for this fold, that we can estimate 
with the fold limb, is 1500 meters. This altitude can be 
enough to explain the whole relief height. 
 

 
Fig. 2: squematic cartography of the studies area and stereographic 
proyection (D) of the bedding layers. 
 

The inner part of this relief has not bedding 
surfaces (Fig. 1 and Fig. 2) and seems to be ancient 
terrains. The relation of the bedding surfaces with the 
inner materials is an angular unconformity (Fig. 3C), 
and the layers must be deposited over a previous 
eroded positive relief. 
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The other feature we notice is the existence of 
horizontal and younger deposits on the top of this 
relief at 1600 meters of altitude (Fig. 1 and Fig. 3C). If 
this deposits are related with the lake possible 
sediments in the Eridania lake [2] [3] and the Atlantis 
lake [8] [9], they must have been uplifted at least 400m 
after their deposition. This is because the maximum 
altitude of the Eridania lake was about 1200 meters [2] 
[3]. 

The relation of this structure with the other tectonic 
structures is not easy to establish. It seems to be cut by 
wrinkles ridges (N-S) (Fig.2). 

This folded structure cannot be easily explained in 
the strain field that produced the main tectonic 
structures of the area (wrinkle ridges and grabens), 

which implies a previous and different field or an 
uplifted dome. 
References: [1] Scott, D.H., Tanaka, K.L. (1986). 
USGS Misc. Inv. Ser. Map I-1802-A. [2] Irwin, R.P., et 
al. (2002). Science, 296. 2209-2212. [3] Irwin, R.P., et 
al. (2004). JGR. 2004JE002287 (in press). [4] Wilson, 
L. and Head, J.W. (2002) JGR. 107(E8), 5057, 
10.1029/2001JE001593. [5] Banerdt, W.B. et al. 
(1992), In Kieffer, H.H. et al. (1992) The University of 
Arizona Press, Tucson. 249-320. [6] Golombek, M.P. 
et al. (1994). XXV LPSC, Abstract #443. [7] De Pablo, 
M.A., and Fairén, A.G. (2004). Int. Jour. Astrobiology, 
10.1017/S147355040400196X (in press).  [8] de Pablo 
M.A. et al. (2002) XXXIII LPSC, #1032. [9] de Pablo, 
M.A. (2003). VI Mars. Conf. #3037. 
 

 
 
 
 

 
Fig. 3: Altimetric profiles of the MOLA-derived topographic maps of selected sites of the folded structure (A) showing the cuesta geometries (B), 
and the possible lake deposits (C), that allow a possible reconstructution of the geologic structure (D). Profiles are marked in Fig. 2. 
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