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1 Introduction
One of the many questions of Martian exploration is to uncover
the history of Mars, through analysis of the polar layered de-
posits (PLD). Martian polar ice caps hold most of the exposed
water ice on the surface of Mars and yet their history and
physical processes involved in their formation are unclear.

In this work we present the latest imaging data acquired
by the Mars Odyssey THermal EMission Imaging System
(THEMIS) [1] from the South Polar Residual Deposits (SPLD).
We will concentrate our analysis on differences observed by
THEMIS in winter/early spring and summer periods.

2 Available data
The THEMIS Visible Imaging Subsystem (VIS) is a 5-color,
1024x1024 interline transfer CCD camera that acquires high
spatial resolution 18 to 72 m/pixel multispectral images (425
to 860 nm) from Mars orbit ([1, 2]). We have successfully
obtained a spring time mosaic of SPLD (Ls = 170 − 200),
when it was completely covered by seasonal ice. In order
to gain coverage within allocated data volume, images are
downsampled to a resolution of 36m/pixel. We were also able
to obtain a partial coverage of the summertime SPLD (starting
Ls = 300) at full THEMIS resolution in one color (18m/pixel,
650nm). In this work we will analyze how various areas of
SPLD have changed from early spring to summer.

Here we present just one example of seasonal changes in
appearance between early spring and summer. Two fragments
of THEMIS VIS mosaics are shown in Figures 1 ( early spring)
and 2 (summer). The spring time mosaic images have original
resolution of 36m/pixel and the summertime mosaic has a
resolution 18m/pixel. Note, that both images were severely
stretched to allow the best display of features. The Fig. 1
represents subtle variations in albedo of theCO2 frost, where
as summer time image is frost-free.

Characteristic to the Fig. 1 is an occurrence of a large
dark spot, which barely noticeable as texture in Fig. 2. This
drastic change in appearance is correlated with topography
- the area where this spot is located is relatively flat. The
most likely explanation for this dark spot is a darkening of
CO2 ice albedo due to transparency or some other mechanism.
Dark transparent ice has been suggested as an explanation for
“cryptic region” by [3], based on MGS TES observations. This
area is located outside of the “cryptic region”.

3 Summary
In this work we present a comparison of THEMIS VIS image
mosaics of the South Polar Layered Deposits taken during win-
ter/early spring and summer campaigns. We analyze changes
in appearance of the terrain, which are possibly indicative of
seasonalCO2 evolution. Example shown in this abstract sug-
gests complex physics of formation and sublimation ofCO2

Figure 1: A fragment of THEMIS VIS early spring mosaic
of SPLD. The original mosaic resolution is 36 m/pixel. This
image is centered near 247E, 84S. Images were taken around
Ls = 180, while ground is still covered byCO2 frost. Ex-
istence of frost on the ground is confirmed by the THEMIS
IR data. Surface temperatures are about 150K. This mosaic is
approximately 24km across.

Figure 2: A fragment of THEMIS VIS summer time mosaic of
SPLD. The original mosaic resolution is 18 m/pixel. The area
extent is the same as in Fig. 1. All of the seasonal frost is gone
at the time image was taken (Ls = 320). Surface temperature
for this image are in the 220-240K range.
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frost that depend on the underlying surface properties and are
controlled by local topography.
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