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Introduction: Previous studies showed 
that areas with unusual properties near poles of 
Mercury are clusters of frozen volatiles in the 
polar craters. Signals reflected from these 
surface areas exhibited properties similar to 
those reflected from water ice and not from 
silicate rocks [1]. All these areas are crescent-
shaped and were identified with impact craters 
located in the polar areas of Mercury. Water ice 
and sulfur are likely candidates for such 
deposits. Vasavada A.R. et al. (1999) [2] showed 
that water-ice deposits remain stable for a long 
time if the maximum temperature does not 
exceed 110 E. The temperature limit increases to 
130-150 K in the presence of regolith. 
However, the surface temperatures in the coldest 
regions of some craters (Table 1.) with bright 
radar features are significantly exceed this limit. 

 
Table 1. Areas with anomalous radar 

properties near Hermean poles. 
 

Coordinates of 
craters 

Feature 

φ,° λ,° 

Permanently 
shaded areas 
% total areas 

of crater 
V 79,6° 

S 
79,6° 

W 
7,5 

W 81,3° 
N 

100,2° 
W 

11,3 

T 79,4° 
N 

13° W 15,9 

S 79,1° 
N 

16,3° 
W 

18,2 

R 81,3° 
N 

12,5° 
W 

21,2 

Q 82,1° 
N 

39,3° 
W 

36,2 

P 82,9° 
N 

46,7° 
W 

37,2 

 
We computed the thermal regime of the 

craters with anomalous radar properties taken 
into account the velocity of the orbital motion of 
Mercury and the velocity of its axial rotation. 
Because of the specifics of the motion of 
Mercury around the Sun, the temperature inside  
the crater does not necessarily peak at midday 
when the Sun is at its highest position above the 
horizon but when the solar flux is at maximum. 

Exogenous processes of the formation of 
deposits of volatiles in the cold traps of Mercury 
and the Moon include the interaction of regolith 

with solar wind, micrometeoritic bombardment 
of planetary surfaces, and the Moon's and 
Mercury's collisions with comets and asteroids. 
These processes can produce water ice deposits 
in the form of a silicate-ice (sulfure) mixture 
(80% water ice or sulfure and 20% silicate) [3].  

We solve the heat conduction equation for 
silicate-ice mixture (80% water ice or sulfure 
and 20% silicate) under two-layer regolith cover. 
The top layer was consist their dry regolith and 
extend from surface to 10, 20 and 30 cm. We 
use a two-layer model with constant density 
within each layer (ρ = 1300 g/cm3 for top layer 
and ρ = 1800 g/cm3 for lower layer) for regolith 
cover .  
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Fig.1. The life time of water ice in “cold trap” 
of features T for different thickness of water 
ice and regolith cover: 0 (curve 1), 0,1 (curve 
2) and 0,2 m (curve 3) and different thickness 
of water ice deposits.  
 

Values for thermal conductivity for both 
layers was taken from [2].The density and 
thermal conductivity for mixture of water ice 
and silicate was assumed by [4]. The thermal 
skin depth for dry regolith is 0,75 m and 20 m 
for silicate + water ice mixture under regolith 
cover. 
Conclusions: Using the two-layer model we 
calculate the diurnal variance of subsurface 

1956.pdf40th Lunar and Planetary Science Conference (2009)



temperatures on the depth at the different 
thickness of regolith layer. The presence of 
regolith layer leads to significantly decrease the 
subsurface temperatures. The calculations 
demonstrate that the water ice deposits can 
exist in such conditions during geological time 
(billion years) (Fig. 1). 
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