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Introduction: During characterisation of the Isidis Plani-
tia basin undertaken for the Beagle 2 lander mission [1,2] we
identified several long sinuous ridges that differed from the
more typical ridges found nearby, most notably in being set
within troughs. Features described as sinuous ridges have
been identified elsewhere across the northern plains of Mars
[3], Argyre Planitia [4], and in Dorsa Argenta near the martian
South Pole [5,6]. Sinuous ridges broadly resemble some of
the curvilinear ridges of cones in various states of degradation
that occur across much of the Isidis Planitia basin. However,
unlike these curvilinear ‘thumbprint’ [3] ridges, sinuous ridges
are longer and have a more ‘winding’ appearance than the gen-
erally simpler curves of the cones chains. In higher resolution
images the sinuous ridges can be seen to consist of narrow
medial ridges within the broader trough, and show no sign of
being composed of individual structures. The sinuous ridges in
Isidis Planitia are found in the north-west of the basin towards
the basin rim, unlike the cone chains which are more widely
distributed.

Figure 1: Sinuous ridge in Isidis Planitia. Detail from
THEMIS daytime infrared image I05215009. Note also the
small cones scattered across the bottom-left of the image, and
part of a cone chain in the top-right. Bar is 5 kilometres.

The sinuous ridges identified have lengths of several tens
of kilometres, troughs that are several kilometres across, and
ridges that are several hundred metres across. The ridge shown
in Figures 1 and 2 shows generally typical morphology, with

Figure 2: Sinuous ridge in Isidis Planitia. Detail from MOC
image fha00994, showing a section across the same ridge as
shown in Figure 1. Bar is 500 metres.

the exception of the discontinuities along its length which ap-
pear to be unique to this particular ridge. We interpret these to
be the result of faulting rather than due to the method of em-
placement. The ridges generally have a northwest-southeast
orientation about their long axis, which broadly corresponds
to the local slope in this part of the basin.

Interpretation: Sinuous ridges on Mars have been vari-
ously interpreted as eskers [7,8] – subglacial meltwater streams
eroding fluvial channels [3] into which they deposit sediment
to form elevated ridges, linear dunes formed by aeolian action
[9,10], or plastic flow and uplift by a mechanism involving
subsurface volatiles [11]. We favour an esker interpretation.
Estimates of the thermal inertia of the ridges from night-time
THEMIS data support earlier predictions that the ridges would
show high thermal inertia peaks, and low thermal inertia flanks
[3], and suggest against an aeolian origin. An explanation in-
volving subsurface volatiles would appear unlikely given the
relative homogeneity of the ridges as shown in Figure 2. The
ridges are much wider than most terrestrial eskers, although
the giant paleoeskers of Mauretainia are over twice the width
of the martian examples [12].

Formation: We suggest that the eskers formed beneath
an ice sheet that originated by the freezing of a sediment-rich
basin-wide (and likely larger-scale) ocean emplaced by a ma-
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jor flooding event or events. Liquid water eroded channels
within the ice, and deposited sediment within these that was
eventually left behind as esker ridges. The frozen ocean ex-
isted for thousands of years, or perhaps even longer [13,14]
before subliming of the ice revealed the surface features re-
sulting from the interaction between the basin surface and its
ice covering. Evidence for the flooding, sedimentation and ice
cover in the basin is significant [2]. Craters counts within the
basin suggest the surface is Upper Hesperian [1,2], and the
eskers look relatively unmodified.

Future work: The presence of eskers in Isidis Planitia,
along with evidence of other ice cover-related features such
as recessional moraines and pingos [2], is strongly indicative
of a widespread ice cover across the basin at some stage in
the past, even at the low latitude of Isidis Planitia. Work by
other researchers also suggests that near-equatorial latitudes
elsewhere on Mars were covered by ice in the past [15]. We are
currently analysing the eskers in more detail. Closer inspection
of the morphology of the esker ridges and troughs, along with
details of the local topography should provide information on
the physical characteristics of the ice cover the eskers formed

beneath [4], and perhaps the environmental conditions that
existed at the time.
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