Spaceward Bound: Mojave

Training #3 Homework

The purpose of this homework is to learn and practice one of the thought processes we hope you do regularly during the expedition.  That is, thinking about how what you are doing with the scientists here on earth can be done on the Moon or Mars.  This is one of the questions future explorers (i.e., your students) will face.  The goal is for them to push past thinking only of how to do science on earth to considering how they would follow a similar protocol on another planet.

First of all, watch the short web movies on Actinomycetes and Bacteria that can be found at: http://www.agron.iastate.edu/~loynachan/mov/. These movies give information about two types of beasties that one of our science teams will be trying to find in the Mojave.

For the second part of this homework we will use one of the GLOBE soil protocols.  For those of you who are not familiar with the GLOBE program, you can get information at: http://archive.globe.gov/fsl/html/aboutglobe.cgi?what&lang=en&nav=1#join. However, you don’t need to understand the GLOBE program as a whole to do this homework – we’re just “borrowing” their protocols!

Follow the directions below to access the GLOBE soil moisture protocols.  Remember that moisture is a “holy grail” for planetary scientists and the measurement of moisture in all it’s forms is of critical interest to understanding whether there is or was life on worlds other than our own.  While the protocols are not precisely the same protocols that will be used in the Mojave, they do incorporate sampling methodology used  by our scientists.

For this homework, look at the “Depth Profile Soil Moisture Protocol” and the “Transect Soil Moisture Protocol”.  In addition to being “earth-bound” these protocols do not incorporate prevention of sample contamination.  When you’re looking to characterize “never seen before” regolith and are looking for evidence of life, it is critical that you don’t introduce your own hitchhiking regolith and life to the samples.  The scientists in the Mojave will be doing sterile sampling.
1.
Go to: http://archive.globe.gov/fsl/html/templ.cgi?measpage&lang=en&nav=1
2.
Under the “Soil” heading, download “Gravimetric (Star Pattern, Transect, Depth Profile) Soil Moisture”.  The protocols are on pages 7 and 8.

3.
Re-write the protocols so that they enable you to do sterile sampling on Mars.

4.
Your new protocols should go in your journal, and you should send me a copy.  How you write the new protocols is up to you – bullets are fine, as is narrative.

The goal of this homework is to get you to think about these issues, not necessarily to solve them – you don’t need to learn precisely how to do sterile sampling (some of you will learn that in the Mojave!) and/or know exactly how to do these things on Mars – the experts don’t even know that yet!!  The key is to think about the Martian environment (what’s the same as on Earth, what’s different), what you would need to modify in the protocols as a result and how you might do that.

It might even be fun to have your students do your homework for you!  They would probably come up with some pretty cool ideas during a brainstorming session!

Please think of how a human would do these things – not how a robot could do them on an unmanned mission.  However, you might think about how a “robotic assistant” may be useful (see http://www.spacedaily.com/news/mars-robot-04a.html).

Have fun !!!
