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Introduction:  Dark ergs often appear in the Mar-

tian highlands as isolated, low-albedo patches inside 
craters. Dust cover and erosion often mask or remove 
any trace of previous sediment movement from source 
to sink areas. Nevertheless, some efforts for identify-
ing such sediment transport pathways at global and 
regional scale were made by several authors [1] [2] 
[3]. Investigation of sand deposit and dunes morphol-
ogy allow us to identify several sand transport path-
ways that connect different ergs in the eastern part of 
Thaumasia region. 

Studied area:  The studied area is located in Aonia 
Terra, near the western rim of the Argyre impact basin 
(52° S ; 292.5° E). Several ergs in this region form 
dark sand seas resting over the ancient cratered unit 
Noachian in age [4]. The dune fields are connected by 
sand corridors characterized by the presence of dark 
sand streaks, barchans, falling and climbing dunes.  

Methodology: Ergs were identified in the HRSC 

images.  They have been mapped following the semi-
nal work by McKee [5]. Mapping has been performed 
using, besides HRSC, THEMIS visible, MOC NA and 
HIRISE images, which provide the details necessary to 
identify dune slipfaces. THEMIS infrared mosaics 
(day and night) were also used to derive the thermal 
properties of the surface. The dataset were then inte-
grated into a GIS project and projected in a sinusoidal 
projection (center longitude 292.5°E). Modeled wind 
(Ames GCM) [6] have been downloaded from the 
Martian Digital Dunes Database [7] and compared 
with wind direction deduced from dune slipface orien-
tations. 
      Ergs description: Six dune fields in Aonia Terra 
labeled A, B, C, D, E, and F have been identified 
(Fig.1). Dune morphology reflects one dominant wind 
direction for most of the ergs. These sand seas are 
characterized by the presence of barchans and trans-
verse dunes organized in a simple pattern (all dunes 

Fig 1, geomorphological map of the studied area, rose diagrams (rapresenting dune slipface orientations in the down-
wind direction) are created for di ergs A, C, E, F and for the barchans connecting the ergs D and C (stp3). 
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oriented in the same direction), and locally affected by 
gullies on their slipfaces [8]. An exception is repre-
sented by the Erg C (Fig. 2, see caption for units de-
scription), where barchanoid and transverse dunes are 
arranged in a more complex pattern that reflects a con-
vergence of several winds. Reversing dunes are found 
in the centre of the erg. The ergs B, D, E and F are all 
connected to the erg C through different sand transport 
pathways labeled 2, 3, 4, and 5. 

 
Fig. 2, dunes morphology of the erg C. C1 Barchanoids and 
transverse, C2 Barchans, C3 Irregular barchans (2 slipface 
orientations), C4 Transverse reversing ridges, C5 Barchans 
and domes, C6 Transverse ridges with fork junctions, C7 
Barchans (elongation of one horn) C8 Barchans-unknown, 
C9 Barchans. 

Sand transport pathways observations: The re-
gional sediment transport pathways could be divided 
in 5 parts that we labeled from 1 to 5. The sand trans-
port pathways 2 (stp2) connects the ergs B and C. Trail 
of dark sand leading away from the erg B (source) 
feeds the larger erg C (sink) 34 kilometers north (Fig. 
3). The stp 3 (about 40 km long) links the ergs D and 
C in the same way. The material that leaves the erg D 
is organized in sand streaks and barchans that are 
probably still migrating towards the erg C. Falling 
dunes form downwind. The erg C is not only the depo-
sitional site of the material transported from the other 
ergs, but it is itself source of sediment for the erg E, 
that lies in a younger and smaller crater just few kilo-
meters south. The stp 4 (about 10 km long) that con-
nects the two dune fields is marked by patches of dark 
sand and transverse dunes which slipfaces are oriented 
towards southwest. Well developed gullies from the 
slipfaces of the transverse dunes near the northern cra-
ter rim seems to be associated to the downslope 
movement of the dark material into the crater. The stp 
5 (about 12 km long) connects the erg F (source) with 
the erg C (sink), through dark streaks and barchan 
dunes. 

 
Fig. 3, sand streaks connecting the ergs B and C (stp 2), 
HRSC color image draped on HRSC derived dtm (100 m). 

Possible source areas: While the sediment trans-
port pathways that connect the ergs are well recogniz-
able, the ones that link the sand seas to their relative 
primary source area are more difficult to identify. 
Nevertheless, some hypothesis can be done. Several 
irregular pits are present on the floor of different cra-
ters in the studied area and in some case it is possible 
to detect thin streaks of dark material departing from 
them. This is the case of stp 1, where these streaks 
seem to connect the eroded pits to the ergs A and B 
downwind. This is not the case of the ergs D and F 
where such streaks are not visible upwind to the dune 
fields. This could suggest that the material probably 
comes from the craters themselves. In the case of the 
erg E the principal source of sand seems to be the erg 
C upwind. Source areas of the erg C are identified in 
the ergs B, D and F. Slipface orientations in the north-
eastern part of the erg reflect winds from N-NE. This 
suggests that other source zones are possibly located 
upwind, where several channels cut the ancient high-
lands materials. 

Conclusions:  The eastern part of Thaumasia is 
one of the few areas of Mars where different sand 
transport pathways connect several ergs regionally. 
The erg labeled C in this work is in the same time 
source and sink of dark material and different source 
areas are identified. Wind directions derived from 
dune morphology reflect present atmospheric flows 
obtained by GCM data. Furthermore, slipface struc-
tures are present [9], suggesting that such sediment 
pathways have been recently active or are still active 
today. 
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