
Geomorphic Landforms on Earth and Mars (Viking Orbi ter Photos) 
Activity developed by Dr. Peter Mouginis-Mark 

http://www.spacegrant.hawaii.edu/class_acts/MarsQuizTe.html 
 

Teachers: Jennifer LaPoma and Michael K. Wilson 
 
Goals: Introduce geomorphic features  
 
Objectives: Understand and identify landforms on Mars using images taken from a 
flyby of the Viking Orbiter  
 
NJCCS: 5.9.6. B 
 
Materials: 
Worksheets provided 
 
Procedure: 

1. In Powerpoint presentation review key Mars facts. Introduce planetary 
geomorphology and abbreviated version of key terms (listed on worksheet). 

2. Discuss importance of understanding landforms on other planets.  i.e. How it 
can help determine if water existed – possibly led to questions about Martians 

3. Pass out worksheet with photographs taken from orbit, questions, and 
abbreviated terms and definitions to students 

4. Let students read definitions and move through the photographs working in 
groups 

5. Once completed, review as a class the different landform features found in 
photographs 1-6. Discuss any problems encountered while trying to determine 
which landforms were present – led into discussion on difficulties research 
scientists encounter while doing the same. 

 
Personal Research Extension: 
Discuss how I (Jennifer LaPoma) do similar tasks by looking at aerial photographs of 
landforms from southern New Jersey.  If time is available, show image of tentative wind 
streak patterns from Lakehurst Navy Base.  

 
 
 
 
 
 
 
 
 
 
 
 



 
 

Viking Orbiter Photographs of Mars Landforms 
 

 
In the table below put a check mark next to the feature you believe to be found in the 
photograph.  

 

·  impact crater - roughly circular hole created when something struck the surface. 
The floor of the crater is below the surrounding landscape. You may see a raised 
rim or deposits of debris ringing the crater.  

·  volcano - a mountain formed by lava and/or erupted materials. A volcanic crater 
is a depression at the summit of a volcano. In contrast to craters made by impact, 
volcanic craters are above the surrounding plain.  

·  river valley - winding channel carved by water; may have multiple branches that 
make a pattern resembling a branching tree.  

·  river bed - may be wider than a river valley with a flatter floor; may contain 
streamlined islands.  

·  dry lake bed - irregularly shaped depressions.  
·  polygonal ground - surface patterns (wedges of polygonal shapes) generally 

attributed to the alternate freezing and thawing of soil layers containing water or 
ice. The size of the polygons is believed to be directly related to the thickness of 
the soil layer (i.e., thicker soils produce larger polygons). The possible meaning 
for Mars: presence of liquid water at some time in the past.  

·  lava flow - a break out of magma from underground onto the surface.  
·  sand dune - a hill or ridge of wind-deposited sand.  
·  fractures - straight grooves or lines on the surface where rock has been broken.  
·  wind streaks - dark wind streaks associated with craters  are wind erosion 

features. The dark streaks have been interpreted as erosional zones - surfaces that 
have had fine-grained particles stripped away. The orientations of the streaks 
indicate the direction of the wind at the time they formed. 

Mars Landform Photographs Photo #1  Photo #2 Photo #3 Photo #4 Photo #5 Photo #6 

number of different features in photo  2 3 2 3 2 3 

impact craters             

volcanoes/volcanic craters             

river valley             

river bed             

dry lake bed             

polygonal ground             

lava flows             

sand dunes             

fractures             



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Answer Sheet:  
 

 
 


