
Activity 3: Geologic Features on Mars 
 

What is a geologic feature? 
A geologic feature is landform on the surface of a planet created by natural processes, 
such as a river or mountain.  In this activity, you are going to learn about some of the 
more common geologic features on the surface of Mars and you will have to find 
photographic examples of each.  Here are some definitions of these landforms, and some 
examples of these landforms on Earth. 
 
Impact crater: a large circular to oval-shaped 
depression in the ground created by a 
meteorite hitting the surface of the planet.  
An example on Earth is Barringer Meteor 
Crater in Arizona.>> 
 
Ejecta blanket: the ring of material that 
surrounds an impact crater that has been 
created by the forceful ejection of rock 
material out of the ground when the 
meteorite hits the planet. 
 

 
<<Volcanic caldera: a large crater caused by 
the violent explosion of a volcano that collapses 
into a depression. Here is a photo of Kamchatka, 
in Russia. 
 
 
 
 
 

 
Lava flow: molten rock that erupts on the earth's surface, 
either on land or under the ocean, by a volcano or through 
a fissure.  Photo of Mauna Loa Volcano by J.D. Griggs; 
http://volcanoes.usgs.gov>> 
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An ancient surface: On Earth, ancient (old) rock surfaces can be identified using age 
dating.  On other planets, where it is difficult to collect samples to bring into the 
laboratory, we use other methods to determine age of the surface rock.  On Mars, where 
plate tectonics is not active, we can use crater counts to determine the age of a 
surface.  If a surface is ancient, it is covered in many craters, because it has been sitting 
around a long time open to meteorite hits. 
 
A young surface: On Mars, a young surface is identified by a lack of impact craters.  If 
there are not many craters, that means that a new lava flow or sediment has covered 
the surface and filled in the older craters.   
 

<<Shoreline: the edge of a body of water.  There are 
shorelines all up and down the east and west coast of 
California.  Photo of shoreline in Bermuda from 
http://www.princeton.edu/~jhalderm/pics/2001-
06=bermuda/shoreline.html
 
Gully: a small ditch or valley created by running water. 
Such features are usually small, on the order of a meter to 
tens of meters. 
 
 
 
 
 
 
 

Dust devil trail: feature created by a small whirlwind, 
usually of short duration, that swirls dust, debris, and 
sand to great heights. Image of a dust devil from 
http://www.wrh.noaa.gov/ images/psr/devil1.jpg>> 
 
 
Sand dune: A hill or ridge of wind-blown sand. 
 
 

 
 
<<Outflow channel: Large channels on the 
surface of Mars that contain riverbed features 
such as grooves and stream-lined islands. They 
are thought to have formed by the 
catastrophic release of large-scale water flows 
from the subsurface environment. Photo 
credit: http://www.marssociety.org.uk
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Canyon: A narrow chasm with steep cliff 
walls, cut into the earth by running 
water; a gorge. An example on Earth is 
the Grand Canyon, shown in this photo.>> 
 
Layered rock: rocks are deposited on the 
surface of a planet according to the Law 
of Superposition.  This means that 
younger rocks are deposited or flow over 
older rocks.  This produces many layers of 
rocks, like you can see in the Grand 
Canyon.  The study of the layering of 
rocks is called Stratigraphy.>> 
 

<<Fault: fracture in the crust of a planet in which the rock 
on one side of the fracture has measurable movement in 
relation to the rock on the other side. An example on Earth 
is the San Andreas Fault. Photograph by Robert E. Wallace, 
USGS 
 
Scarp: a steep slope created by faulting. 
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Finding Martian landforms 
Now your job is to find one example of each of the features on Mars shown on the table 
on the next page. If the feature has a name, write it in the second column, otherwise 
just write the region of Mars it is located.  Then put the latitude and longitude of the 
feature.  Print your images, attach them to your book, and write down the image 
number (for example, it might be a MOC image 2-1351 or THEMIS image V14978004) so 
that you can find it easily again.  Write this number in the fourth column of your chart 
and on the image.  Also write where the image came from, i.e. MOC, MOLA, THEMIS, 
Viking MDIM, etc.  In the fifth column, write the resolution of the image.  Finally, in the 
last column, put a checkmark next to the features that you think might be good targets 
for HiRISE to image.   
 
Find the geologic features on Mars using any of these websites: 
 

 HiWeb: http://marsoweb.nas.nasa.gov/HiRISE/hiweb/marsbrowser/index.html 
On HiWeb you can see all of Mars with access to Viking, MOLA, MOC, TES and THEMIS 
images. You will need to use this website for the next activity, so you might want to 
practice using it here. Instructions for using the website can be found at 
http://spacescience.arc.nasa.gov/~vgulick/hirise_epo/hiweb_tutorial/advanced.htm.   
 

 MOC images: http://www.msss.com/moc_gallery/ 
This website through Malin Space Science Systems has a complete archive of narrow-
angle and wide-angle images. 
 

 THEMIS website: http://themis.asu.edu/ 
This website is the official website for THEMIS.  Go to the image gallery to see featured 
images, or go to the map to select an image. 
 

 Planetary Image Atlas: http://pds-imaging.jpl.nasa.gov/Atlas/ 
This website has archived images from a variety of missions, both to Mars and elsewhere 
in the solar system. 
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Feature Name/ Region Latitude/ 
Longitude 

Image #/ 
Spacecraft 

Resolution 
of image 

Potential 
Target? 

Impact 
crater      

Ejecta 
blanket      

An ancient 
surface      

A young 
surface      

Volcanic 
caldera      

Lava flow 
      

Shoreline 
      

Gully 
      

Outflow 
channel      

Canyon 
      

Dust devil 
trail      

Layered 
rock      

Sand dune 
      

Fault or 
scarp      
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