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Introduction MARSIS (Mars Advanced Radar for 

Subsurface and Ionospheric Sounding) and SHARAD 

(SHAllow RADar) radar sounders have been able to 

penetrate below the surface of Mars in the polar areas 

of Mars [1-3]. In this abstract, we present results on an 

extensive region of Mars near the equator that show 

evidence of shallow radio-transparent deposits.  This 

area was first observed by MARSIS showing evidence 

of penetration but not being able to resolve the depth 

since the resolution of MARSIS is ~ 80 meters in the 

subsurface.  SHARAD is able to resolve these deposits 

better thanks to its higher bandwidth providing ap-

proximately 10 times better depth resolution. The 

MARSIS radar sounder operates over 4 bands between 

1.3 MHz and 5.5 MHz and has a maximum bandwidth 

of 1 MHz.  SHARAD operates between 15 MHz and 

25 MHz with a maximum bandwidth of 10 MHz.  Al-

though SHARAD has higher resolution, its perform-

ance can be degraded due to surface roughness causing 

a loss of coherence in radar echoe which in turn can 

make the detection more difficult. 

 

 
Figure 1.  Map showing the region of investigation for this 

paper. We have measured the depth on a number of tracks 
with largest depth measured at 75 meters. 

Radar Observations: The regions of interest in the 

paper include very smooth areas near the equator in 

southern Elysium Planitia as shown in Fig. 1.  

SHARAD waves can penetrate this region.  We meas-

ure the depth of the deposit to be up to 75 meters thick 

assuming a dielectric constant of 4 as shown in Fig. 1.  

The origin of this terrain has been attributed to aqueous 

or sedimentary processes [4] both related to volcanic 

activity in the region. If there are remnant water ice 

deposits in this region, they must be covered by a pro-

tective layer of dust to prevent sublimation.  The ques-

tion is whether our radar data can provide clues about 

the nature of these deposits.  The radar data indicate 

transparent deposits which can be consistent with both 

an aqueous and volcanic origin.  However, our radar 

data can also measure the extent of these regions which 

can provide a more significant clue about the nature of 

these deposits.  The fact that we observe a similar 

thickness and distribution of deposit in the Elysium as 

well as the Amazonis [5], suggests the possibility of a 

common mechanism responsible for these deposits.  

However, the composition of the deposits in these re-

gions could be different in nature. 

Figure 2 (top) shows a radar-track providing an 

example of the transparent unit in the Elysium region 

(orbit 2680 of SHARAD).   Fig. 2 (bottom) shows the 

penetration of the radio wave into the medium and 

reflection from the a lower interface.  The deposit is up 

to 75 meters thick in this region. 

 
 

Figure 2. SHARAD radargram showing shallow interface 

between the radio-transparent material and the substrate in 

the Elysium region at a depth of ~ 75 meters (orbit 2680). 

This is a descending orbit covering 12.92 deg – 0.14 deg 

latitude at ~ 276 E longitude. 
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As seen in both Figs. 2 and 3, the substrate inter-

face is not continuous.  This could be due to a number 

of reasons including variation in the complex dielectric 

of the deposit material or differences in the substrate 

roughness.  We plan to improve the SHARAD cover-

age and map the Elysium region to look answer these 

questions.  The track in orbit 2641 in Figure 3 crosses 

a transparent lobe which has a distinct boundary with 

respect to the surface material. This lobe is part of the 

Medusa Fossae formation which is discussed in more 

detail in [6].   This suggest the existence of three dif-

ferent electromagnetic composition: 1) the transparent 

lobe, 2) the transparent deposit and 3) the substrate 

material.  It should be noted that the electromagnetic 

composition can be changed by porosity change and 

does not require a change in the material itself.  

 

Summary:  Both MARSIS and SHARAD provide 

evidence of an extensive shallow (< 300 meters) radio-

transparent deposit covering the northern plains of 

Mars including the Elysium and Amazonis [5].  These 

deposits are at points up to 75 meters thick in the Ely-

sium region.   Similar depth and radar signature be-

tween the Elysium and Amazonis regions points to 

common mechanism however the  deposit material 

may be different in these regions. 

 

 
 

Figure 3. SHARAD radargram showing shallow interface 

between the radio-transparent material and the substrate (or-

bit 2641).  This is a descending orbit covering 12.92 deg- 

0.14 deg latitude at ~ 153 E longitude. 
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