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1. Introduction
Using Viking and post-Viking data, the detailed 
geological investigation of the Argyre impact basin 
and surroundings (30°S to 65°S, 290°E to 340.0°E; 
Fig.1) has: (1) resulted in a new geologic map of the 
region (Fig.2); (2) revealed the stratigraphical history 
of the region, including distinct sequence stratigraphy 
marking a lake that formed shortly after the Argyre 
impact event and the subsequent growth of Tharsis; 
(3) identified local lake-containing basins (Fig.3); (4) 
mapped the extent of Argyre-related tectonism and its 
influence on the surrounding regions, which includes 
a geophysical perspective; (5) been compared to a 
CRISM-based perspective which supports impact 
harvesting of mantle materials and aqueous activity 
in drainage systems including catchment basins; and 
(6) detailed ancient and geologically-recent surface 
modification (Fig.4). 

Fig. 1. MOLA color shaded relief map centered on the 
Argyre 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 includes the Argyre floor and rim, transition 
zone, and the southeast margin of the Thaumasia plateau 
[1]. 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), 
possible spillway separating the paleolake basin 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). 

Fig. 2. Geologic map of the Argyre basin and surrounding 
region of Mars [2].

Fig. 3. Topographic profile transecting from west to east 
(see Fig. 1 for transect location) through paleolake basin 
and the Argyre rim materials and basin deposits. A 
topographic bench (arrow) occurs near an elevation of ~1.5 
km nearing the elevation of the possible spillway divide. 

2. Geology and hydrology 
Argyre-impact and subsequent endogenic (Tharsis) 
and exogenic (impacts such as Lowell and changes in 
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obliquity and eccentricity) activity would contribute 
to the long-term water enrichment and related surface 
modification in and surrounding the Argyre basin 
until present-day. Examples of geologically-recent 
and/or present-day activity includes the formation of 
polygonal-patterned ground, gullies and possible 
open-system pingos [3-- this conference; 4], flow-
like features of the valley-fill materials, which 
includes glacier-like features [5], and activity along 
graben-like features [see 3--this conference]. Local 
precipitation events related to atmospheric cycling of 
water vapor such as from the south pole into the deep 
basin cannot be ruled out as a contributor to the water 
enrichment. 

F i g . 4 . B a s e d f r o m [ 5 ] , H i R I S E s t e r e o 
(ESP_0028500_1425_ESP_028922_1425) image showing 
evidence for multiple resurfacing events by different 
processes (including possible glacial, alluvial, periglacial, 
fluvial) within the Moanda crater-valley system. The 
impact crater is  buried by flow materials; the margin of the 
flow has slumped into the impact crater basin. 

The Argyre impact event created a giant catchment 
for water and rock materials since approximately 
3.93 Ga based on detailed stratigraphy and crater 
statistics. A giant lake was formed directly 
subsequent to the event, feeding the far-reaching 
Uzboi Vallis system [6,7], with a volume near that of 
the Mediteranean sea (Fig. 5); other lakes filled the 
impact-derived local basins as well (Fig. 3) [7].  The 
lakes would soon freeze and the once lacustrine 
environment would transition into glacial and 
periglacial environments [e.g.,  8,9]. Through time, 
liquid water/water-ice would wane, though not totally 
being depleted, as there would be subsequent 
Tharsis-driven, transient hydrological cycling 
(including enhanced geological and climatic 
activities). 

The giant impact produced a complex system of 
tectonic structures, many of which are observed to be 
thousands of kilometers in length and propogate all 
the way to the Brittle-Ductile transition. Such 
basement structures would serve as conduits for the 
migration of volatiles and heat energy into the basin 
region from as far away as Tharsis (tectonic 

structures that would transect the Argyre-Thaumasia 
highlands transition zone projecting into the 
Thaumasia plateau [1,10]). 

Fig. 5. Based from [7], 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 the paleolake basin located west of the 
primary Argyre basin. The volumes of the hypothesized 
AWMP and Argyre lakes are estimated to be 1.6 x 104 and 
1.9x106 km3, respectively, using MOLA. If the water level 
reached 1 km, then an estimated volume of is 3,051,121.6 
km3, nearing that of the Mediterranean Sea. 

3. Astrobiological implications 
The long-term water enrichment, heat generation 
from the Argyre impact, basement structures which 
piped water into the basin from far-reaching geologic 
provinces, potential nutrient-enriched primordial 
crustal materials [11,12-this conference], extant ice, 
potential near-surface groundwater in places, and 
potential venting of magma and volatiles collectively 
point to the Argyre basin region as a prime candidate 
for future exploration of possible life. 
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