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Introduction: Argyre (centered at 51°S, 317°E; 

Fig.1) is a large multi-ring impact structure with a di-
ameter exceeding 1500 km that lies in the southern 
highlands, southeast of the Tharsis Plateau and the 
Thaumasia province. The primary Argyre basin  is 
bordered by mountainous regions to the north (Nerei-
dum Montes) and the south (Charitum Montes), result-
ing from a tectonic response to the impact event that 
excavated the Argyre basin in the early Noachian [1]. 
Work on Argyre and its surroundings indicates a com-
plex geological history, as is evident from various fea-
tures that suggest glacial, fluvial, hydrological, and 
volcanic activity [1–6]. Moreover, the Argyre basin is 
believed to have contained a long-standing body of 
water that fed various large channels, such as Uzboi 
Vallis, that later debouched into the northern lowlands 
[7,8]. The Nereidum and Charitum regions display 
smooth deposits within their interconnected valleys, 
which are relatively featureless at low spatial resolu-
tion; they have been previously classified as Hesperi-
an-aged thick interbedded lava flows and aeolian de-
posits in Viking-era geological maps [1] or lacustrine 
sedimentary deposits [2]. Additionally, these valley-
filling deposits (VFD) are marked by a dearth of su-
perposed impact craters, as well as numerous filled or 
semi-buried impact craters that point to recent resur-
facing. In this work, high-resolution HiRISE and CTX 
images [9,10] are used to characterize these smooth 
deposits at meter-scale in an attempt to understand 
their origin and to investigate whether they display 
compositional variability at different locations.  

Mapping results: The smooth deposits lie mainly 
in the Nereidum Montes region and the western part of 
Charitum Montes. The deposits cover a large area, 
exceeding 400,000 km2. As this project is ongoing, 
only some preliminary results and initial interpreta-
tions are shown here. Based on their morphology and 
geologic setting, these deposits can be divided into 
four provinces (Fig.1): 

CW: Characterized by regions with boulders of var-
ious sizes as well as rocky outcrops, consistent with 
the relatively high thermal inertias of the province. A 
notable example is rocky layered deposits that display 
terraces and distinct geologic contacts suggestive of 
differential erosion (Fig. 2).  

 
Fig.1. MOLA relief map of the Argyre basin showing occur-
rences of the smooth deposits among rim materials (high-
lighted in yellow). Most of the deposits lie in the Nereidum 
Montes region, covering an area of more than 400,000 km2. 
We divide these deposits into four provinces: Charitum west 
(CW), Nereidum north 1 (NN1), north 2 (NN2), and east 
(NE).  

 
NN1: Characterized by the presence of extensive 

gullies as well as several flow features. Some of the 
gullies display large debris aprons with clear flow 
fronts at their terminuses (Fig.3). 

NN2: Records the Hale crater impact event, includ-
ing extensive ejecta deposits and hydrological activity 
resulting in part from impact-generated meltwater from 
ice-rich terrains [11]. The ejecta displays pitted to 
knobby textures and occasional isolated mounds and 
fractured rises. Several valleys dissect the ejecta, 
which in turn are cut by extensive fracture systems 
mainly along distal margins and flow fronts of the flu-
id-like ejecta [12]. 

NE: Characterized by flat plains occasionally cov-
ered by dunes, flow features, and polygonal-patterned 
ground in many locations (Fig. 4). The polygonal pat-
terns resemble those of thermal contraction or desicca-
tion cracks [13]. 

The ongoing mapping of the smooth deposits 
shows that while featureless and uniform in low spatial 
resolutions, they display variable morphologies, tex-
tures and associated units in different locations with 
high resolution mapping. This suggests multiple for-
mation mechanisms for these deposits, each marking 
potentially different climatic conditions within the ba-
sin.    
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Fig.2. [a] CTX subimage of layered bedrock exposures in 
western Charitum Montes with distinct streamlined features 
and terracing. [b] HiRISE subimage of layered outcrop 
showing many layers displaying small polygonal (2–3 m-
spacing) fractures. CTX image: B11_13811_1299. HiRISE 
image: PSP_021947_1300. 
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Fig.3. Extensive flow features [a] and gullies terminating 
with lobate fronts [b] in western Nereidum Montes. CTX 
images [a] G10_022263_1395, [b] B16_015947_1395. 
 

 
Fig.4. [a] THEMIS Daylight IR mosaic for a large viscous 
flow features in eastern Nereidum Montes. At least three 
distinct lobes can be seen in this image (centered at 47.2 S, 
327 E). [b] CTX image for the terrain in eastern Nereidum 
Montes displaying large polygonal patterns (100–200 m-
wide). Image: G12_022724_1356. 
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