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GPR Surveys of the Jurassic Navajo Sandstone: a Potential Analogue to the Burns Formation, Meridiani
Planum, Mars
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The Burns Formation of the Meridiani Planum, Mars, is
interpreted as an aeolian sandstone (1), and images
from the Mars Exploration Rover ‘Opportunity’ show
exposures of cross-stratified aeolian sandstones of the
Burns Formation exposed within the walls of the Victoria Crater. In this paper we show the results of GPR
surveys across a terrestrial analogue for the Burns
Formation, the Jurassic, Navajo Sandstone. The Navajo Sandstone has already been suggested as a possible terrestrial analog for heamatite bearing sandstones on Mars (2). At outcrop in Zion Canyon, Utah, the
Navajo Sandstone forms spectacular outcrops of crossstratified aeolian sandstones separated by beds of wet
interdune sands. We used ground penetrating radar
(GPR) with a range of antennas with central frequencies of 12.5, 25, 50,100, 200, 225, 450 and 900 MHz to
successfully image the sedimentary structures and
shallow stratigraphy within the sandstone. The results
of the GPR surveys are very good, with good depths of
penetration and high resolution. The longer wavelengths of the low frequency antennas (12.5 - 25 MHz)
achieved depths of penetration to around 40m, while
the higher frequency antennas resolve beds of crossstratified sandstones, and the cross-strata (Figures 1
and 2).

Figure 1. 200 MHz GPR profile showing first 10m of
section images cross strata to 10 m

The results of the GPR surveys of the Navajo Sandstone illustrate the potential for GPR on future Mars
rover missions to image the subsurface stratigraphy on
Mars. On Mars where there is little or no liquid water in
the shallow subsurface the depths of penetration might
be greater permitting improved imaging of the shallow
subsurface stratigraphy with GPR. Our results suggest
that GPR mounted on a Mars rover should be able to
image sedimentary structures within the Burns Formation and could be used to constrain the subsurface
stratigraphy.
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Figure 2. 25 MHz GPR profile shows strata resolved to
a depth of around 40m but the shallow subsurface is
obscured by the ground wave and air wave and the first
two sets of cross-strata imaged in the 200 MHz profile
are not resolved.
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