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Introduction:  The subject of this brief communi-

cation is the South Polar Crater located on Mars, near 
86.8°S, 111.6°W, the photograph of which was pre-
sented as NASA Mars Picture of the Day on February 
7, 20041. The caption commenting the image states that 
the large bowl, having a diameter, D, of about 4000 m, 
is an old meteor impact crater. Yet, a different explana-
tion of the form can be reached at. 

Facts observed:  With sunlight coming from upper 
left, the following important details can be observed on 
the South Polar Crater image: 

(a) no ejecta tongues are noticeable; 
(b) no ramparts nor any raised edge along the crater 

contour are distinct; 
(c) the rim of the crater is smoothly rounded; 
(d) a system of concentric rings, more or less regu-

lar, can be identified inside the crater space; dark bands 
alternate with bright ones, their width being about 1/20 
of the crater diameter, D (Fig. 1, green arrows indicate 
one of the dark bands); 

Figure 1 Mars, South Polar Crater [1]. Green ar-
rows indicate the impact undulation, yellow arrows 

show the contour crevasses 
 

 (e) a system of thin concentric circles, regular in 
general but disrupted, can also be distinguished; the 
distance of these circles is about 1/200 D (Fig. 2, blue 
arrows and red dotting indicating the course of the un-
dulation lines); 

(f) outside crevasses are visible close to the crater's 
contour following its curvature (Fig. 1, yellow arrows);  

(g) crevasses can be distinguished inside the crater 
contour on its slope; their course  follows the fine un-
dulation system (Fig. 2, blue arrows). 

(h) a clearly outlined depression close to the geo-
metric center of the crater is conspicuous; the diameter 
of its contour, d, is about 1/15 D; 

(i) the edge of the depression is smoothly rounded, 
with some crevasses along the contour (Fig. 1, yellow 
arrows); 

(j) the carbon dioxide crust spread on the bottom is 
absent on the crater slopes; under large enlargement, 
two floes of the crust are found on the slope of the cen-
tral depression (not visible in Fig. 1); 

(k) a pronounced belt of the carbon dioxide crust 
partially encircles the central depression; 

(l) some "swiss cheese holes" in the crater bottom 
crust are arranged in chains (Fig. 2, black arrows). 

Scenario: Assuming that deep layers of dry soil ex-
ist in this area, similarly as at other regions of Mars, it 
can be estimated that the following scenario had devel-
oped in the far past: 

(1) A meteorite hit the surface, and entered the soil 
layers. 

(2) The consequences of the impact were: 
– an outward undulation in the soil, similar to that 

observed in dry-quicksand simulation experiments 

Figure 2 Mars, South Polar Crater [1]. Blue ar-
rows indicate the emptying undulation; red dotting 
demonstrates, for illustration, two of the undulation 
circles; black arrows show chains of  "swiss cheese 
holes" along circular and radial crevasses; further 

chains can be observed 
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[2],[3], with ensuing spread of mechanical waves in the 
surrounding soil masses; this undulation is represented 
by the system of broad rings, cf. (d) above; similar 
phenomena can be observed on surfaces encircling 
many martian impact craters (cf. the MGS/MOC im-
ages MOC2-648, MOC2-652, and others); 

– the meteorite pierced the layers of sediments and 
created an opening to spaces below. 

(3) The soil in the impact area started to discharge 
through the opening. As the soil had possessed dry-
quicksand properties, the evacuation had been accom-
panied by vibrations similar to those observed during 
the evacuation of siloses and other containers of loose 
materials. The vibrations produced the system of thin 
circles sub (e). 

(4) The funnel-like depression, (h), had appeared in 
the central region of the crater as a result of the dry-
quicksand discharge flow. 

 (5) As soon as the equilibrium of the local soil had 
been reached, the principal process stopped. The soil in 
the crater space had been ruffled by the impact and 
movements, and its afterwards settlements were ac-
companied by crevasses along the crater rim and also 
along the funnel rim. 

(6) The discharge may, however, repeat from time 
to time, as demonstrated by the crus floes on the central 
depression slopes. 

(7) Heat radiates through some circular layers of 
soil formed by the discharge process, and also through 
possible radial crevasses. The carbon dioxide crust 
becomes unstable in this way, which results in the crust 
free chains on the bottom of the crater. Similarly as the 
discharge process, this phenomenon may still be active. 

Conclusions:  It can be concluded: 
(i) the South Polar Crater studied can be classi-

fied as a sinkhole; 
(ii) a piercing meteor impact started its develop-

ment; 
(iii) large spaces, compact or dispersed, may exist 

in the martian crust. 
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Note:  Figs. 1 and 2 have been based on Mars 

Global Surveyor/Mars Orbiter Camera Release No. 
MOC2-629. To highlight the crater particularities fea-
tured and discussed below, the original image has been 
magnified and processed by Corel PaintShop© Pro X. 
The Reader is advised to have a detailed, enlarged look 
at that MGS/MOC image. 
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