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Introduction 
There appear to be very few large (D > 500 km) impact basins in the southern 

hemisphere of Mars, especially in the polar region where only the 850 km wide South Polar 
Basin is recognized [1,2,3:4]. Either (a) the mapping and recognition of large impact basins in 
the southern hemisphere is incomplete, or alternatively, (b) the apparent concentration of the 
largest basins in one hemisphere is fundamental and probably related to the origin of the martian 
crustal dichotomy [5, 61. We previously described [7] progress in searching for large southern 
impact basins and suggested several promising candidates, including a large pre-Hellas basin in 
the Malea Planum region [8]. This report extends the previous work. Several of the earlier 
candidates have little structural evidence to suggest they are impact basins, but there appears to 
be good evidence for a large basin overlapping South Polar, which we call South Polar B. 

We search for evidence of concentric distribution of relic scarps, massifs, dissected 
ancient terrain, indicators of subsurface structure (changes in orientation of channels, offsets in 
faults or linear features), and direct indicators of low topography (elevation data, valley 
networks, runoff channels, localized plains deposits), and focus the search by assuming that any 
unrecognized large impact basin must be nearly buried, and may be depopulated in large impact 
craters. Impact basins may be good traps for volcanic, aeolian and polar deposits, all of which (if 
thick enough) may have obscured later-forming large craters. Alternatively, late formation of a 
large basin may have eliminated earlier large craters. 

Candidate Basins in the Southern Hemisphere 
We earlier identified large (> 1000 km across), roughly circular regions which appear 

deficient in the population of craters larger than 100 to 150 km [7, 81. One of these, the Malea 
Basin, centered at about 3280W, 680S, may have 4 or 5 rings, the largest of which is about 2400 
km across 181. There is good structural evidence for this feature, including concentric 
distribution of ridges, highly degraded blocks of Noachian terrain much like massifs around 
Argyre, and arc-like occurances of knobby terrain. The basin predates and is overlapped by outer 
rings of the Hellas Basin. Together with Hellas, the Malea Basin may explain the Hesperian-age 
ridged plains volcanism which overlies the southern rim of Hellas [8]. 

Detailed mapping of the proposed Malea Basin has uncovered a smaller candidate basin 
to the southwest, centered at 3450W, 740s. Two possible rings, identified by massifs, isolated 
mountainous peaks and outcrops of knobby terrain, have diameters approximately 480 and 730 
km. Further study is required to refine the location of the center, the diameters of these rings, 
and to determine if additional rings of greater diameter exist. 

Three proposed candidates [7] were studied in more detail. In Sirenum Terra a roughly 
circular, 900 km wide depression centered at 1630W, 630s lies 2000 m below ancient cratered 
terrain. The central 300 km wide low contains Hesperian plateau plains (HpU), surrounded on 
the north, west and south by Npll and Npld units. Craters larger than 150 km are absent within a 
roughly circular area 1000-1 100 km across centered on the basin, but do exist outside this limit. 
Further east at 1150W, 62.50S, a 2000 m deep basin lies between 6000 m peak elevations 
separated by more than 900 km. Npll units are distributed in a concentric pattern roughly 250 
km from the center. An outer expression of this basin may be defined by Npll and NpM units 
600 km east and west of the center, and by Npll units with craters larger than 100-150 km to the 
north, northwest, south and southwest of the basin. Finally, 300 km wide very smooth plains, 
surrounded on the east, south and west by Npll and Npld, occur at 800W, 600s in Aonia Terra. 
The central basin lies 500-1000 m lower than the surroundings and is obviously depopulated in 
craters smaller than 50 km. A roughly concentric distribution of Npll and Npld units to the south 
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lies about 350 km from the center. 50-100 km craters are partially buried to the east out to a 
distance of 150 km, and very large craters @>I00 km) exist only beyond about 800-900 km. 

In all three cases we find no compelling structural evidence for an impact basin, using the 
adopted criteria. The possibility remains these are very highly degraded ancient impact basins, 
but better resolution imagery and topography from Mars Observer will be required to fully 
understand the nature of these regions. 

South Polar Basin: Multiple Rings and South Polar B? 
South Polar Basin is the most obvious impact basin in the southern polar region, but its 

single recognized ring is unusual. The distribution of ridged plains, outcrops of ancient terrain, 
ridges, scarps, and other features suggests that the influence of South Polar Basin greatly exceeds 
its 850 km diameter ring. We mapped the area outside the obvious ring in detail, searching for 
evidence of additional rings. Occassional individual peaks, scarps, and some ridges form spotty 
but concentric distributions at distances of 225,300,530,755 and 965 about the center of South 
Polar Basin. Only small portions of the possible rings are marked by these features, and their 
identification remains uncertain. Better imaging and topographic data from Mars Observer may 
help to determine whether or not South Polar Basin is a multi-ring structure. 

More evidence exists for a possible companion, overlapping basin in southern Cirnmeria 
Terra which we call South Polar B. Scarps, disrupted crater rims, termination of the South Polar 
(A) rim, occassional massifs, changes in direction of ridges and channels all mark a possible ring 
nearly 1000 km wide centered on 73.50S, 2070W. In particular, a 170 km long ridge located 
485 km west of the center, a group of massifs and mountanous peaks 518 km west-northwest of 
the center, a 300 km long ridge concentric to and 535 km from the center, and a inward-facing, 
85 km long scarp 505 km from the center all suggest the presence of a partially buried ring. 
Additional evidence for this ring includes pronounced deflections of ridges at about 530 km from 
the center, distorted and disrupted crater rims at 5 15 km, and a total absence of large craters @ > 
150 km) within a radius of about 520 km. 

A possible second ring with diameter 1360 km is marked by a break in the rim of South 
Polar (A), termination of canyons within the polar deposits, and deflection of an 85 km NW 
trending ridge. While less obvious than the Promethei Rupes which defme the South Polar Basin 
(A) rim (which is truncated by the inner ring of South Polar B), these features are more complete 
in their concentric distribution than many of those which may mark the outer rings of South 
Polar A. The combination of these two basins (assuming outer rings do exist for South Polar A) 
may explain the asymmetric off-axis location of the south polar deposits Apl, most of which are 
confined by the overlapping portions of South Polar A and B.. 

Discussion 
There appear to be several very good candidate large impact basins in the southern 

hemisphere of Mars, especially SW of Hellas (the Malea Basin) and in southern Cirnmeria Terra 
(South Polar Basin B). Further work is required to define the details of ring diameters, but 
several of the candidates may be in the 1000-1500 km diameter class. No evidence has yet been 
found for very large impact basins @ > 4000 km) such as Elysium or Utopia [I] which dominate 
and may be the origin of the northern lowland third of Mars [5, 61. Thus while the apparent 
paucity of impact basins in the southern hemisphere may be due to incomplete recognition, the 
hemispherical crustal dichotomy may yet be related to those very few very large impacts, and 
especially to their overlap in the Elysium-Utopia and Tharsis regions [1,5,6]. 
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