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Backeround and Objectives

The Medusae Fossae Formation (MFF), a geological unit located in the equatorial region of Mars, has
been suggested to contain subsurface ice despite the unfavorable temperature and pressure conditions for its stability.
This hypothesis is based on neutron spectrometer data, which indicate significant hydrogen concentrations within
the region. Notably, the distribution of hydrogen in the surface layer of the MFF is heterogeneous, with certain areas
exhibiting higher concentrations. This observation suggests the presence of subsurface layers rich in hydrogen,
potentially in the form of subsurface ice.

However, key aspects of these high-hydrogen regions remain unclear, including their lithological
composition, formation age, and depositional mechanisms. Additionally, it is uncertain whether these hydrogen-rich
zones are confined to specific geological units or extend across multiple units within the formation.

The objective of this study is to determine the presence or absence of subsurface ice in the MFF by
constructing a detailed geological map using currently available datasets. This map will allow for the identification
of geological units corresponding to hydrogen-rich areas and contribute to understanding the mechanisms by which
hydrogen is retained in these regions. To accomplish this, I have planned a long-term research stay under the
supervision of Professor Pondrelli at the International Research School of Planetary Science. This trip represents
the first phase of that research initiative.

Research Outcomes

During this research visit, I primarily focused on 1. selecting the study area for geological mapping within
the MFF and 2. generating the necessary DEM (Digital Elevation Model) data for geological mapping.

1. Selection of the Geological Mapping Area within the MFF

The MFF, one of the largest sedimentary deposits on Mars, covers an area of approximately 2.1 X
10° km? and has been classified into three subunits in previous studies (Scott and Tanaka, 1986). This study
focuses on Lucus Planum, a region encompassing all three MFF subunits, with the aim of analyzing the
boundaries between them using visible imagery.

The investigation revealed that yardangs, wind-eroded landforms, are prevalent along the boundaries
of the three subunits. These observations suggest that the upper units are eroded by wind, exposing the lower
units at the surface. Furthermore, yardang-exposed lower units were identified in areas that had not been
previously classified, indicating that the subunit structure of Lucus Planum is more complex than previously
understood.

Additionally, in the lowest subunit, numerous landforms were observed that appear to have collapsed
due to the loss of volatile materials from the subsurface, leading to a reduction in density. This finding suggests
the need for a new classification of geological units that exhibit such characteristics. Discussions with Professor
Pondrelli led to the conclusion that prioritizing the classification of units associated with volatile loss and their
surrounding geological units is of key importance.

2. Generation of DEM Data for Geological Mapping

To generate a DEM of Lucus Planum, visible image data were obtained from NASA’s Planetary Data
System (PDS) and processed accordingly. Using the computing cluster at Universita "G. D'Annunzio," 1
created stereo image pairs from multiple visible images. Moving forward, these stereo images will be processed
to generate DEM data, which will be used for further geological analysis.



