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Introduction: The aim of this abstract is twofold:
1. to give a short overview on a specific approach to
present great sum of information on planet Mars, 2. to
provide examples on an undergraduate educational
material that could be used in planetary science to
present interdisciplinary connections at university lev-
el. This material is supported by previous works [1,2]
in Hungary, including educational material develop-
ment [3], visualization in planetary science [4,5], partly
with new tools [6,7,8] and at hew courses [9].]

Discussion: Mars related educational materials
were first published only as online ppt slide series that
were “tested” for 3 semesters at two universities with
more than 50 studetns. Based on the experiences, a
printed textbook version was compiled mainly for un-
dergraduates. Its basic characteristics are listed below.

Presentation of scientific content: The structure of
this text book somewhat differs from the “regular”
books published in recent years on Mars. The sequence
of chapters start from the interior (structure, tectonism,
volcanism), than gives an overview of the atmosphere,
climate and H,O reservoirs from a physical point of
view (energy budget, material circulations, cycles,
etc.). Based on this background the surface characteri-
zation is presented in climatic context (see below). In
this approach first the effects (insolation, temperature,
wind, humidity etc.) are discussed, then the produced
surface structures are presented. Some interesting is-
sues of the presentation are summarized below.

Size/mass/volume comparison is often used as a ba-
sic tool, but it is rarely visualized for the whole planet.
Below simple examples can be seen, indicating the two
planets with different colors (Figure 1.).

i

Earth

Mars: 0.11
Earth mass

Mars 9
volume: &
0.15

Earth volume l

Figure 1. Surface area (top), mass (bottom left) and vo-
lume (bottom right) comparison of Earth (blue) and Mars
(red)

Causal relationship, logical context: Important
characteristic of this textbook is it presents various
knowledge on Mars in a context where different “ele-
ments” or modules are crosslinked to each other, show-
ing the causal relationship between them. The focus is
on the relationship between climate and surface evolu-
tion, including the formation and realization of mor-
phological and chemical changes. An example on such
connections between climatic factors, including insola-
tion, temperature, humidity and winds, plus the ice
related surface changes are visible in Figure 2.
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Figure 2. Example for the visualization how different effects
change the surface and shallow subsurface while interact
with each other

Climatic zonal approach: The longest chapter is to
present surface features grouped into morphological
categories. Although the majority of the surface of
Mars could be interpreted as a periglacial/glacial ter-
rain at certain times during its evolution, several fea-
tures show nice zonal occurrence (Figure 3.).

Figure 3. Surface structure types with zonal context

Sediments, history and astrobiology: After the
discussion of the climatid and zonal surface context,
three chapters integrate the already presented know-
ledge to synthesize them. The first of them is the sedi-
mentary chapter that contains both the chemical de-
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scription and main components, morphology plus mi-
neralogy of important sedimentary types (Table 1.).

The second chapter of this last part gives an over-
view of the geological history, providing context for
the activity of surface structures and processes pre-
sented earlier in the textbook. The last chapter is about
astrobiology, to summarize the possibility of the ap-
pearance of life (building on water, UV radiation and
organic metrial related sections), the possible presence
of life today and the best locations where one should
search for biomarkers (Figure 4.).
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Figure 4. Overview of locations important for astrobiol-
ogy on Mars on a hypotheric south (left) — north (right)
cross sectional profile of Mars, focusing on the possible

presence of liquid water or brines, connected to the insola-
tion (left), geothermal (center), and impact (right) related
formation of liquid water.

Conslusion: Due to the structure and organization
of topics, this text book provided a useful tool for the
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students in 1. to see the planet together with the inte-
racting agents on it, 2. to present these connections and
interactions as they provide opportunities where un-
answered questions can be analyzed. It also provides
many links for future research with large number of
recent publications. The next aim at the the two Hunga-
rian universities where this textbook was used, is to
develop how Mars related topics and modules could be
integrated into other disciplines (physics, chemistry,
mineralogy etc.) at undergraduate level.
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Table 1. “Unofficial ” sedimentary unit groups on Mars

name

formation

occurrence, characteristics

age

deltaic sediments

river transported into standing body of
water

only at few channels

mainly 4.0-3.2 billion years

mantling sedi-
ment

by atmospheric fallout and condenstation,
dust + water ice formation together

meter thick, covers all surface struc-
tures at middle and high latitude

0.1-10 million years

lacustrine sedi-
ments

deposition from standing bodies of water

no obvious spatial occurrence, younger
are more often at lower latitudes

mostly >3.6 million years,
but 0,7 billion year also

polar layered
deposits

atmospheric fallout + ice condensation

above 70° latitude

0.1-100 million years

polar caps

condenation and/or snowing of ice from
the atmosphere

mainly water ice, layered structure

0.1-1 million years

interior layered
deposits

lacustrine or atmospheric fallout or vol-
canic origin material

mainly int he trenches of Valles Marine-
ris and few other low latitude depres-
sions

4.0-2.5 million years

Vastitas Borealis

glacial of lacustrine deposits ont he top of

most of the northern lowlands, at the

3.0-2.0 billion years, top

formation basaltic lavas termination zone of outflow channels, layers are only 0,1 million
with glacial and periglacial structures years old
duricrust atmospheric H20 condensation plus sul- top layer of regolith, possibly at any 0.1-10 million years

phate and ferric oxide formation

part of the surface except loose dust
and polar ice covereds regions

Medusa Fossae
formation

poorly known origin, possibly porous
volcanic sediments or fine glacial debris,
probably not lake relatedsediment

equatorial region at the high-
land/lowland boundary, 100-1000 m
thick, fragmented, erodible, follows the
topography

younger than 2.0 million
years

sediment at the
floor of Hellas
masin

poorly known origin, probably water
transported with glacial and periglacial
processes

variable morphology, somewhere re-
semble to PLD, based on thermal inertia
composed of dust particle side debris

3.8-3.5 billion years




