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According to the data from “Lunar 
Prospector” [1] the areas of high hydrogen 
content in the lunar south pole region coincide 
with the areas of such craters as Faustini (87.2º 
S, 75.8º E), Cabeus (85.2º S, 323º E) and other 
crates. We have allocated a number of craters 
which can be considered as "cold traps " in the 
south pole region of the Moon (Figure 1). Some 
from these craters has properties similar to those 
of the echo coming from icy satellites of Jupiter 
and from the southern polar cap of Mars.  

We estimate the total permanently 
shadowed area in the lunar northern polar region 
at 28 260,2 km2. The total permanently 
shadowed area in the region of the south pole of 
the Moon is smaller than in the region of its 
north pole and we estimate it at 22168,5 km2. 
According to our results, the total permanently 
shadowed area in the polar craters of the Moon 
is equal to 50 428,7 km2, or 0.13% of the total 
area of the lunar surface [2]. The permanently 
shadowed area of the lunar surface estimated in 
this way was equal to 0,13% of the total area of 
the lunar surface. 

Near the south pole of the Moon, such 
craters as Amundsen, Cabeus, Nobile, Malapert, 
Faustini, Shoemaker, Wiechert, Shackleton and 
unnamed  craters  (88,6º S, 220º E, D = 35,5 
км), (87,7º S, 260,2º E, D = 35 км), (85,5º S, 
48,1º E, D= 30 км) has contain areas in which 
the maximum temperature does not exceed 110 
K throughout the entire 18,6-year period. The 
positions of these craters coincide with the 
locations where high hydrogen content was 
recorded, and, therefore, these craters are very 
likely to contain deposits of volatiles and water 
ice in particular [3]. 

The maximum temperature in the 
permanently shadowed areas of craters 
Shoemaker, Faustini, Amundsen, Gioja, 
Wiechert, and an unnamed crater (82.3º N, 
120.9º E, D= 52 km) does not exceed 110 K, 
ruling out the possible existence of such 
compounds as CO2 and NH3, but suggest the 
presence of water-ice deposits not covered by a 
layer of regolith or sulfuric compounds [4]. 

Let us note that NH3 content in the lunar 
regolith is relatively low, because the main N-
containing compound is molecular nitrogen here 
[5]. The stability of SO2 subsurface ice requires 
the diurnal surface temperature of less than 65 
K. However, volatile species may be 
chemisorbed by the dust particles at the surface. 
In this case we can expect the existence of 
chemisorbed water, CO2, and SO2 at the content 
less than 0.1 wt%.  

Polar rovers or penetrators with mass 
spectrometers can detect these species. For 
solving the question of the origin of lunar polar 
volatiles we must determine isotopic 
composition of these species. Adding of water 
ice to dry lunar regolith leads to decreasing of 
difference between mean diurnal temperature at 
the surface and at 2 cm depth. Analysis of 
measurements of brightness temperature at 0.1 –
1 mm at the lunar poles with high spatial 
resolution can check the existence of ices too. 
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Figure 1. The distribution the possible “cold traps” in the lunar South pole region. The craters 
which can contain the water ice and other volatiles such as NH3 or CO2 without regolith are 
marked white. Craters which can contain only water ice without regolith are marked blue. 
Craters which can contain water ice only under a layer of regolith or sulfur deposits, are marked 
dark blue. 

 
 


