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Background
What does the top of your desk look like? Are
there random piles of papers or is everything
precisely filed away in a tidy fashion? How
far back in your history can you go by just
looking at the top of the desk? In a way, we
can tell a lot about a person’s personality and
habits and even history by looking at the top
of his or her desk. In the same way, we can
tell a lot about a planet, such as Mars, by
mapping out its surface. 

Studying “superposition” allows scientists
to study the layers on the surface of Mars to
help determine which events occurred in what
order and which areas are older than others.
Most of the time younger geologic features are
on top of older geologic features. Scientists
called photogeologists study surface images of
planets to find out the age and geologic history
of a planet.

By studying other planets, we can learn more
about our own planet. Each world is unique
with its own weather patterns, atmosphere, and
surface conditions, yet all the different
characteristics arise from the same laws of
nature. Since all of the planets were formed
at the same time, studying their characteristics
is like looking at a scrap book of the family of
planets to which Earth belongs. 

Topics
Geologic History of Mars
Feature Mapping
Comparative Planetary Geology

Objectives 
Students will:

• Interpret photographic details of a
Martian surface image.

• Design and create a simple features
map.

• Interpret the geologic history of a part
of Mars’ surface.

• Analyze and discuss the sequencing of
Mars’ geologic history.

Overview
Students will approach studying the surface
of Mars in the same way as photogeologists.
After drawing a simple features map, they will
have the tools to state the general geologic
history of a part of Mars’ surface. Students focus
on the evidence showing river channels that
once flowed and caused erosion.

Key Question
How can we determine the geologic history of
Mars?

Key Concepts
• By studying features in relation to one

another, the relative geologic age can be
inferred.

• Comparing features on Earth to similar
features on Mars, we can infer the origins
of the feature and the geologic history of
the area.

Materials & Preparation
• Photo of Mars’ surface showing outflow

channels emptying into northern plains
of Chryse Planitia. Photo also available
on the World Wide Web at:
http://cass.jsc.nasa.gov/expmars/
channels.html (provide enough photos
for each pair of students) 

• Transparencies, one per group
• Clear tape 
• Map of Mississippi River Delta or a

local river delta
• Color overhead markers (red, green, and

blue needed for each group)

Procedures
1. Secure a transparency to the top of the Mars

photo with transparent tape.

2. Tell students that this is a spacecraft
photograph of an area on Mars around 20 N
latitude and 55 W longitude, at the northern
edge of Chryse Planitia. The image shows
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impact craters and river channels. The area
is about 200 kilometers across.

3. Show students an example of a crater with a
continuous, sharp-edged, unbroken rim. Note
that they should draw the rim and not the fairly
flat interior. See drawing on student sheet.

4. Have students carefully outline the rims of
all sharp-edged craters with the red marker.

5. Show students an example of a crater with an
uneven, eroded, broken rim. See student sheet.

6. Have students carefully outline the rims of
all eroded craters with the green marker.

7. Show students an example of a river channel.

8. Have students color (not outline) all channels
blue. They may try to show both sides of the
channel. Have them put a single line in the
middle of the channel.

9. Have students lift the transparencies and examine
them. Ask the student what they have made.

Management
• Attach transparencies to the top of each

map before class using transparent tape
• Become familiar with the important

features in the Mars photo.
• This activity can be modified for

individuals, pairs, or large groups. This
activity should take one class period.

Reflection & Discussion
1. Which are older: river channels or green

craters? How do you know?

Green craters are older. When a river channel
met a green crater the water broke through
the rim, entered the crater, broke out
somewhere else, and kept going.

2. Which are older: river channels or red
craters? How do you know?

River channels are older. When an impact
formed a red crater on top of a river channel
the crater covered the channel, but the crater
was not eroded. 

3. Classify the features by their age (oldest,
medium age, youngest).

Green craters are oldest, river channels are of
medium age, and red craters are youngest.
Based on the data from questions 1 and 2, the
green craters were there before the channels,
and the channels were there before the red craters.

4. What caused the difference in size between
the young craters and the older craters? 

Most of the big meteorites hit a long time ago.
Later, mostly smaller meteorites were left. The
earlier meteorites were very large pieces of
planetary material that were still being
pulled together through the process of Solar
System accretion (gathering of material into
planetary bodies). As time passed, the
impacts were caused by the smaller pieces
of material left over from the accretion process,
thus making smaller craters.

5. Does the land slope? If so, explain why and
in which direction. 

The land slopes downwards from the west to
the east. River channels combine as you go
downhill. A map of the Mississippi River or
some other terrestrial river basin may be used
as a comparison. These Mars channels do not
show a delta formation as some may suggest.

6. How does the surface of Mars compare to the
surface of Earth?

Students answers will vary.

Transfer/Extensions
1. Have students find other images of Mars’

surface on the World Wide Web. Create
feature maps for these areas and determine
their geologic history.

2. Have students find images of Vallies Marenaris
and the Grand Canyon on the World Wide
Web and compare them.
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The area in the image of Mars is about 200 kilometers across and shows impact craters
and river channels. Mark each feature on the photograph using the examples below.

• Craters with continuous, sharp-edged, unbroken rims. Outline the rims of
each one with a red marker.

• Craters with uneven, eroded, broken rims. Carefully outline the rims of all
such craters with a green marker.

• River channels. Color (do not outline) all channels with a blue marker.

Mars Geologic Mapping
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Challenger Center Programs

The internationally acclaimed Challenger Learning Center Network currently consists of state-of-
the-art, innovative educational simulators located at 49 sites across 29 states, Canada, and the United 
Kingdom. Staffed by master teachers, the core of each Center is a two-room simulator consisting of 
a space station, complete with communications, medical, life, and computer science equipment, and 
a mission control room patterned after NASA’s Johnson Space Center. See www.challenger.org for 
information.

A joint initiative of Challenger Center for Space Science Education, the Smithsonian 
Institution, and NASA, Voyage — A Journey through our Solar System is a space 
science exhibition project that includes permanent placement of a scale model solar 
system on the National Mall in Washington, DC, and at locations all over the world. See 
www.voyageonline.org for information.

Space DaySM launches new Design Challenges created by Challenger Center each school 
year. The inquiry-based challenges are designed to inspire students in grades 4-8 to 
create innovative solutions that could aid future exploration of our solar system. See 
www.spaceday.org for information.

Challenger Center’s Journey through the Universe program provides under-served 
communities with diverse national resources, including K-12 curriculum materials, teacher 
workshops, classroom visits by scientists from all over the country, and Family Science 
Nights.  See www.challenger.org/journey for information.  

The MESSENGER spacecraft (MErcury Surface, Space ENvironment, GEochemistry and 
Ranging) is to be launched in 2004 and go into Mercurian orbit in 2009. Challenger Center is one 
of the partner organizations charged with MESSENGER education and public outreach activities. 
See www.messenger.jhuapl.edu for information. 

Through the Challenger Center Speakers Bureau, Voyages Across the Universe, staff members speak 
to student audiences of 30-1,000, conduct workshops for 100-300 educators, give keynote and featured 
presentations at conferences, as well as conduct Family Science Nights at the National Air and Space 
Museum, and other facilities across the nation, for audiences of 300-1,000 parents, students, and teachers.  
See www.challenger.org/speakers for information.

For information about other Challenger Center programs, 
or to purchase our classroom resources, visit www.challenger.org/store.




