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Introduction: Did a large Argyre lake source 
the Uzboi Vallis drainage system during the Noachian 
Period, as hypothesized during Viking-era investiga-
tion [1]? This and other significant questions concern-
ing the geologic and paleohydrologic histories of the 
Argyre impact basin and surroundings at local to re-
gional scales are being investigated through a new 
post-Viking era geologic mapping investigation.  The 
primary objective of this investigation is to produce a 
geologic map of the Argyre basin and surrounding 
region at 1:5,000,000 scale in both digital and print 
formats that will detail the stratigraphic and crosscut-
ting relations among rock materials and landforms 
(30°S to 65°S, 290°E to 340.0°E; Fig. 1); the most 
recent published geologic map of the Argyre basin and 
surroundings was based on Viking data [2].   

 
Fig. 1. MOLA color shaded relief map centered on the Ar-
gyre region (transparent outline).  The image on the bottom 
right shows a 256 pixels/degree THEMIS IR day mosaic.  
The regional 1:5,000,000-scale mapping investigation in-
cludes the Argyre floor and rim, transition zone, and the 
southeast margin of the Thaumasia plateau [3].  Also shown 
is a newly identified paleolake basin (wide arrow) located on 
the western margin of the Argyre impact basin and the Uzboi 

drainage system (narrow arrows), referred to hereafter as the 
Argyre west margin paleolake (AWMP), possible spillway 
separating AWMP from the Argyre basin at a present-day 
topographic interval nearing 1.5 km (dashed line), and a 
transect for topographic profile shown in Fig. 3 (red line). 
 

AWMP: A clue to whether a large Argyre 
lake sourced the Uzboi Vallis drainage system during 
the Noachian Period may be a newly identified paleo-
lake basin located on the western margin of the Argyre 
impact basin (Fig. 2), AWMP.  A paleolake is inferred 
by the series of distinct drainage systems that de-
bouched into the basin (Fig. 2) and terminate near a 
geomorphic bench that occurs at a topographic interval 
ranging from 1 to 1.5 km and a possible spillway that 
separates the paleolake basin form the Argyre basin 
(Figs. 1 and 2).  Observations by the Compact Recon-
naissance Imaging Spectrometer for Mars (CRISM) 
suggest that there are hydrated minerals such as phyl-
losilicates in the spillway wall and on the floor of 
AWMP, consistent with the past presence of water in 
these regions. The spillway divide occurs at ~ 1.5 km, 
realizing that paleotopography may vary significantly 
from present-day topography due to factors such as 
impact-induced tectonism and erosion. 

Fig. 2. MOLA color shaded relief map coupled with a 
THEMIS IR daytime mosaic highlighting AWMP.  Argyre-
induced tectonic structures (red lines), drainage systems that 
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debouched into the basin (blue lines), a possible spillway 
(dashed narrow line which also marks a graben-like structure 
that may have influenced water flow or later deformed the 
possible spillway ), and from oldest to youngest, cratered 
highland materials (Npl1), dissected and etched basin depos-
its (debd), basin infill deposits (bid), and dune deposits (d), 
are highlighted.  Note that the drainage systems terminate 
within a contour interval ranging from 0 to 1.5 km (within 
debd which may mark a lake-related topographic bench), the 
latter elevation of which occurs at a possible spillway divide 
(thick black dashed line) at present-day topography. 
  
 

Implications: Significantly, elsewhere in the 
Argyre impact basin at the contour interval which 
would include the spillway divide and the basin floor 
and the topographic bench of AWMP (ranging from 
about 0 to 1.5 km; see Fig 3), features such as sapping 
valley systems, topographic/geomorphic benches, a 
transition from broad valley systems to more narrowly 
confined systems outward from the basin, valley sys-
tems that debouched into local basins, and possible 
desiccation cracks [4], all collectively point to a large 
Argyre paleolake.  

  

     
Fig. 3. Topographic profile transecting from west to east 
(see Fig. 1 for transect location) through AWMP and the 
Argyre rim materials and basin deposits. Note that a topo-
graphic bench (arrow) occurs near an elevation of ~1.5 km 
nearing the elevation of the possible spillway divide.  
 
For example, by considering a lake that would reach 
the 0 km contour interval (Fig. 4), a conservative value 
(nearly the base of AWMP) based on geomorphic and 
topographic analysis of different parts of the Argyre 
basin, the lake maps out to distinct sapping valley sys-
tems, broad valley systems and local basins that occur 
among the basin rim materials, and the Uzboi drainage 
system.  If the hypothesized Argyre lake reached an 
elevation of 1.0 km, then an estimated volume would 
near the Mediterranean Sea. CRISM observations of 
phyllosilicates along the boundaries of this hypothe-
sized lake have been identified [e.g. 5]. However, con-
tinued detailed geologic mapping and further geo-
morphic analysis of the Argyre basin and surroundings 
must be performed to further test the lake hypothesis 
and assess the possible ancient and extensive hydrolog-
ical system that potentially links the Argyre basin, the 
Uzboi Vallis system, and the northern plains.  For ex-
ample, further investigation includes differentiating 
between a possible Argyre lake and contemporaneous 
and/or later stage glaciation [6], colluvial activity, im-
pact-driven tectonism including isostatic adjustment 

and eolian modification, and whether the possible lake 
overtopped the giant impact basin [1] or the outlet area 
that fed the Uzboi system involved incision and sap-
ping at a much lower water level [8].  Such merits de-
tailed geologic investigation and construction of a post 
Viking-era geologic map.     
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Fig. 4. Schematic paleolake map of the Argyre basin using a 
maximum topographic elevation of 0 km based on MOLA 
topography (regions in blue).  An estimated extent of the 
hypothesized Argyre lake based on geomorphologic and 
topographic analyses, as well as detailed geologic mapping is 
also shown (red line). In addition to the estimated extent, 
sapping channel systems (SP), local basins (B) which occur 
among the crater rim materials, and the Uzboi Vallis system 
(UV) correspond to the blue-highlighted region. Also shown 
is a small extent (near base level) of AWMP. The volumes of 
the hypothesized AWMP and Argyre lakes are estimated to 
be 1.6 x 104 and 1.9x106 km3, respectively, using MOLA. 
There is significant evidence of water-ice modification (e.g., 
glaciation) as shown by [e.g., 8, 9].  The possibility of an 
interplay between lakes, ice sheets, glaciers, and ever chang-
ing conditions through time including waning water bodies?  
Further detailed geologic and geomorphic investigation is 
warranted. 
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