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Introduction:  Hellas Basin, which is centered at 

40.8°S;67.8°E, is probably the oldest basin on Mars 

with an age around 3.95 Gyrs. This basin contains the 

lowest elevations on Mars with a depth of more than  7 

km below the reference datum, and contains many geo-

logic units [1]. Multiple distinct markers related to 

fluvial, glacial or volcanic flows have been recognized 

in the basin such as lobate debris aprons and layered 

deposits interpreted as possible sub-aqueous deposits 

[2, 3]. The NW part of Hellas hosts an enigmatic unit 

unofficially named “banded terrain” [4, 5] (Fig. 1). The 

aim of this study is to describe and characterize the 

banded terrain using a mapping and morphometric 

analysis at different size-scale based upon images from 

the Mars Reconnaissance Orbiter (MRO) Context Im-

ager (CTX, resolution 6 m/px) [6] and the High Reso-

lution Imaging Science Experiment (HiRISE, 25–50 

cm/px) [7] and high resolution Digital Terrain Models 

(DTMs) generated from them. 

Mapping and morphometric results   

Mapping and morphology of the banded terrain.  

The banded terrain is localized in a region (37–42°S; 

51–58°E) [6, 7] close to the north-western edge of the 

Alpheus Colles plateau and in some location it overlaps 

the plateau. This terrain displays alternately small re-

lief elements resembling bands and small depressions 

referred to as inter-bands (Fig. 1). The bands have a 

length that range from 3 to 15 km (average ~5 km) and 

a width that range from 90 to 1000 m (average ~320 

m). The inter-bands are characterized by a similar 

length with widths of between 10 and 90 m (average 

around 65 m) (Fig. 1). A variety of shapes comprising 

linear, lobate, and closed concentric bands has been 

mapped in the entire area [7] (Fig. 1). Generally, the 

linear bands are characterized by smooth, curved and 

streamline shapes, exhibiting varying directions. Linear 

and lobate ribbons initiate at topographic highs and end 

at distinctive termini. The concentric forms are con-

fined to local depressions or flatter topographies with a 

long axis displaying several directions but the E-W 

orientation appears to predominate. 

The determination of the banded terrain crater re-

tention age performed using crater counting yields an 

average age of 2.97 (+0.33/-0.77) Gyrs (early Amazo-

nian), which indicates relatively recent formation in the 

history of the planet or poor-crater retention ability for 

the materials comprising the terrains. 

 
Fig. 1. Examples of the different classes of banded terrain as 

observed on CTX images. A. linear ribbons (image ID: 

P18_007636_1414); B. concentric ribbons (image ID: 

G20_02595_1419); C. lobate ribbons (image ID: 

P17_007768_1371). 

 

Morphometric results: Topographic profiles in the 

NW of Hellas show that the banded terrain is located 

downslope of the NW edge of the Alpheus Colles plat-

eau, in a trough (~50 m wide, 7.6 km deep) in proximi-

ty of the plateau, and in some local depression on the 

top of the Alpheus Colles plateau. MOLA slope and 

elevation profiles along given linear bands reveal a 

convex topography within the two first kilometers fol-

lowing by a concave topography. The slope is variable 

along a linear band decreasing from the top (1–15°) to 

the termini (0.5–4°) (Fig. 2). A similar pattern is ob-

served along profiles perpendicular to lobate bands: 

convex followed by concave topography and a de-

crease of the slope from the top (4–9°) to the termini 

(0.9–5°). Two profiles along the long and the  short 

axes of the concentric bands show that these band-

shapes are in local depressions rimmed by crests or 
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ridges. The slope along the two directions is relatively 

homogeneous, with an average around 2- 3°, and there-

fore lower than for the two other shapes. 

 
Fig. 2. Upper (image center: 37.5°S, 56.8°E): linear and 

lobate CTX view (profiles AA’-BB’) (image ID: 

P15_006924_1406). Lower: (image center: 39.4°S, 53.2°E): 

concentric bands (profiles CC’-DD’) (image ID: 

P17_007557_1386). 

 

Using HiRISE and CTX DTMs within Arcmap 

10.1, the bands and inter-bands morphologies have 

been studied. This analysis provides a minimum depth 

of 12 m for the inter-bands. Slope and curvature maps 

reveal that the surface of the bands as well as the inter-

bands’ floor are flat. 

Thermal inertia (T.I) investigations and banded 

terrain surface at high resolution 

Thermal inertia investigation: We calculated the 

thermal inertia in different places in the NW Hellas. 

This investigation yields moderate T.I values for the 

banded and honeycomb terrains (typically 250–400 

tiu). Occasionally local peaks (400–500 tiu) in T.I. 

were located assocated with oucrops and steeper expo-

sures viewed in CTX data. The lowest values (~200 

tiu) were found in the Alpheus Colles plateau and the 

highest values (~700 tiu) in the reticulate terrain. The 

low T.I values illustrate well the dusty character of NW 

Hellas except for the reticulate terrain, which have val-

ues relatively close to that of bedrock. 

Texture of the banded terrain surface at high reso-

lution: High resolution examination of bands carried 

out using HiRISE images indicate a pitted or hum-

mocky surface with boulders of a meter-scale whereas 

the inter-bands display possible . In addition, numerous 

structures and features are observed on the surface of 

the bands, which include polygonal surface patterns of 

variable size, fractured mounds (Fig. 3) and signs of 

progressive degradation in the boundaries of several 

bands. 

 
Fig. 3. HiRISE images showing the different structures pos-

sibly related to ice rich material. (A.) Fractured mound (im-

age ID: ESP_025925_1420, located at 37.8°S, 56.8°E); (B.) 

Small and large polygons (image ID: PSP_007570_1415, 

located at 38.19°S, 56.21°E) and (C.) Area analog to the 

“brain terrain” in Utopia plains (image ID: 

PSP_007570_1415, located at 38.25°S, 56.2°E). 

 

Interpretations and conlusions  

The decrease of the slope along linear and lobate 

bands, the position of the termini on a slope of 2–3° 

and the smooth changes in direction suggest a for-

mation due to a surficial viscous flow. The polygonal 

patterns, the fractured mounds and the margins degra-

dation of the bands suggest an ice-rich composition for 

at least the upper layers of the terrain. We suggest this 

as a working hypothesis for further investigation. 
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