
	  

The presence of craters on all telluric planets and satellites of the Solar System is a signature 
of the presence of meteorites. Impacts of bodies carrying molecules, which have crossed the 
Solar System have certainly played an important role in the emergence of life on the planets 
orbiting around the Sun. 

An impact crater on Mars 

1. Open the image file “images_craters/marscrater.fts” with “File/Open”. This image has 
been obtained in July 1999 with the Mars Orbiter camera on board Mars Global 
Surveyor (Credit: NASA/JPL/Malin Space Science Systems). This crater, named 
PIA02084, has been formed by the impact and explosion of a meteorite on the North of 
Elysium Planitia (the second largest volcanic region on Mars, after Tharsis Montes). 

2. Describe the image. What direction is the Sun?  How is the crater illuminated? 

3. Using the scale printed on the image, measure the size of a pixel in meters. 

4. Derive the size of the crater in meters. 

An impact crater on Earth 

5. Open the image file “terrecrater.fts” (Credit: United States Geological Survey). This 
crater, named Barringer Meteor Crater, is located in Arizona in the United States. It has 
been named after Daniel M. Barringer, who proposed, in 1905, that the impact of a 
meteorite on Earth had formed this crater. This crater is thought to have been formed 
25,000 - 50,000 years ago. The meteorite was probably constituted of iron, had a 
diameter of the order 30 – 100 m and a mass around 60,000 tons.  

6. Describe this image and compare it with the previous crater.  

7. We will assume that the crater is circular and that the scale of the image is set to 1 pixel 
= 2.9 m. Determine the diameter of this crater. 

8. For this type of crater, the ratio between depth and diameter is in general in the range 1/5 
– 1/7. Use this information to estimate depth of the crater. 

 

This activity was initially prepared by Marie-Christine Angonin, Jérémie Lasue and Anne-
Laure Melchior for students following modules of methodology in bioastronomy, proposed in 
the 1st year of Licence at the University Pierre and Marie Curie. It has been subsequently 
updated by Stefano Bertone, Gilles Chagnon, Alexander Rudolph and A.-L. Melchior. 
	  

Craters and impacts 
 in the Solar System 



Interpretation 

To determine the size of an impact crater is a complex matter that depends on a large number 
of parameters: the size and velocity of the projectile, the angle of impact, the composition of 
both the projectile and the target, etc.  Professional astronomers use some complex, empirical 
formula, e.g. R = 10.14 G-0.17 a0.83 U0.34 (cf K. Holsapple 1993 Annu. Rev. Earth Planet. Sci.), 
where G = gasteroid / gplanet is 
the ratio of the 
gravitational accelerations 
of the two objects, a is the 
projectile radius in meters 
and U its velocity in km/s. 

This formula is not very 
illuminating for students 
(or teachers!), so instead 
we will use an impact 
simulator to investigate the 
dependence of the crater 
size on various parameters.  

 

Go to: http://education.down2earth.eu/impact_calculator to test different impact scenarios on the 
“impact calculator” applet.  A table is provided below to record your results. 

Target 

(City or 

Crater) 

Size 

(km) 

Angle Speed 

(km/s) 

Projectile 

density 

Target 

density 

Crater 

width 

Crater 

Depth 

Paris 10  90° 10  Dense Rock Sedim.Rock   

Meteor   90° 10  Dense Rock Sedim.Rock   

Meteor  1 90°  Dense Rock Sedim.Rock   

Meteor  0.1 90°  Iron Sedim.Rock   

Meteor  0.5  90° 5  Ice Sedim.Rock   

Mistastin   90° 5  Dense Rock Sedim.Rock   

Mistastin  2  90°  Dense Rock Sedim.Rock   

Mistastin  6 90° 5  Sedim.Rock   

Mistastin  6 90° 5  Ice Sedim.Rock   

 



9. As a first test, set the diameter of the projectile at 10 km, the impact angle at 90°, and the 

impact velocity at 10 km/s. Suppose the projectile to be composed of dense rock and the 

target of sedimentary rock.  Write down the resulting crater width and depth in the 

table. 

These are the supposed characteristics of the asteroid impact responsible for the 

destruction of dinosaurs 65 millions years ago.  Compare the size of this crater to the 

city of Paris (choose it from the list) and its depth to the Tour Eiffel (from the menu at 

the bottom of the window, choose “crater depth”).  

10. Using this applet, you will now try to reproduce the impact generating the Meteor 

Crater, a famous 1 km crater in Arizona (http://en.wikipedia.org/wiki/Meteor_Crater). 

 

11. Keeping all other settings unchanged, change the size of the projectile in order to 

reproduce the Meteor Crater (you can choose it from the list on the left). Write down 

the size of the projectile in the table. 

12. Now set the size of the projectile to 1 km. What should its speed be, in order to obtain 

the Meteor Crater?  Write down your result in the table. 

13. Now change the composition of the projectile to iron and ice, and mark in the table the 

characteristics of the formed crater. How do your results change?  

14. Using the characteristics of the projectile given at question 5, what should have been 

the speed of the projectile (supposing an impact angle of 90°)?    

15. Now repeat the exercise for the Mistastin Crater, a 16 km width lake in Canada 

(http://en.wikipedia.org/wiki/Mistastin_crater), believed to be the effect of an ancient 

impact.  

16. Summarize your results in the table. 

17. This work can be extended to the Mars crater with this professional web site: 
http://www.lpl.arizona.edu/tekton/crater_c.html. 

 

 



More craters 

18. Open the image file “images_craters/mimas_crater.fts and spherule.fts” (credit: NASA). 

19. Describe those 2 images and compare them. Discuss. 

• The first image presents a view of Mimas, a satellite from Saturn, taken by Cassini 

during his January 2005 survey. Mimas has a diameter of 392 km. The huge crater 

present on the surface of this satellite has been named after Herschel, who discovered 

it in 1789. 

• The second image was taken with an electronic microscope. The spherule imaged here 

has been brought back by the Apollo 11 mission and results from a meteorite, which 

has impacted the Moon: the energy of the impact melts some of the splattering rock 

and a fraction of this cool into tiny glass beads. A miniature crater is visible on the 

upper left, surrounded by a fragmented area caused by the shock waves of the small 

impact. The horizontal line in the bottom of the image has a length of 100 µm. 

20. Determine the diameter of each crater. Give the ratio between the diameter of the 

crater and the diameter of the object (satellite, spherule). According to you, what type of 

body has been able to produce such craters? Why their form is so different? Which type 

of crater is most frequent? 

 

21. Open the image file “ganychain.fts” (credit: NASA). This image present a sample of 

craters observed at the Ganymede surface by the space mission Galileo in 1997. 

Describe this image and compare it to the two previous craters. According to you, what 

type of body and configuration could have produced such features? 

22. Can you construct a scenario similar to the impact of Jupiter with the Shoemaker-Levy-9 

in 1994? 	  


