Testing Martian Soils
When the Mars Exploration Rovers journeyed
across the surface of Mars in 2004, they
encountered hard, round pellets that have been
nicknamed “blueberries”. Are these blueberries
alive? Were they once alive? What are they?
NASA has generously given our class crushed
blueberries and Martian soils from 3 different
sites on the surface of Mars. Your job is to
design and conduct 3 tests to examine these 3
soil samples more closely and decide if there is
life on Mars!

3/25/04 This image from the Mars Exploration
Rover Opportunity's camera shows the rock called
"Berry Bowl" in the "Eagle Crater" outcrop. Image
courtesy of NASA/JPL-Caltech.

This special effects image of the Mars Exploration
Rover Spirit was created using a rover model and
an image taken by the Spirit navigation camera.
Image courtesy of NASA/JPL-Caltech.

3/18/04 This image, taken by the rover's
microscopic imager, clearly shows the spherelike grains or "blueberries" that fill Berry Bowl.
Image courtesy of NASA/JPL-Caltech.

I will provide the following materials for you to design your tests:
• Nutrient “milkshake” with glucose, protein, starch, and water
• Agar plates
• Benedict’s solution
• Q tips
• Biuret solution
• Eye droppers
• Iodine solution
If you think you need additional materials, please let me know.
Part 1:
1.
2.
3.
4.
5.

•
•
•

Beakers
Test tubes
Microscope

Initial observations
Start a new page in your lab notebook with the date and the title “Testing Martian Soil”.
Obtain samples from each site on Mars.
Observe your samples using a hand lens. Do not remove them from the plastic bags.
Write down your observations in your lab notebook.
Based on visual observations alone, is it possible to determine if something in the bag is
alive or was once alive? Why or why not?

Part 2: Designing your experiment
1. Design 3 tests to use on your samples. From just these 3 tests, you must be able to
decide if something in the Martian soil is alive or was once alive.
2. For each test, explain step-by-step how you will conduct your test. Be sure to include
the quantities of the various materials you will need (number of test tubes, how many
drops of different solutions, how much soil will be added to what solution, etc). Pictures
may be useful.
3. For each test, describe what a “positive result” might look like.
4. For each test, describe what a “negative result” might look like.
5. Bring your lab notebooks to me for approval before you conduct your tests.
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Testing
Conduct the tests you proposed.
Create tables to record your results in your lab notebook.
In a short paragraph, describe what happened in each test. Note anything unusual or
any problems you had to overcome.

Conclusions
Did any sample test “positive” in test #1? What does a positive result mean?
Did any sample test “positive” in test #2? What does a positive result mean?
Did any sample test “positive” in test #3? What does a positive result mean?
Based on the results of these tests, did any sample contain something alive or
something that was once alive? Are you certain? How do you know?
5. If you could use one more test to be absolutely sure that your samples do or do not
contain something alive, what test would you use? Why?
6. These samples didn’t actually come from Mars. All the “ingredients” are from Earth, in
fact, they can be found in your neighborhood. What do you think was actually in each
sample? Describe your observations that led you to this hypothesis. Propose some
additional tests you could do to confirm your hypothesis.

