Natural Science Honors “Rocks” Project:  Studying and Reporting on your Unknowns!

The objective of this exercise is to examine the unknown samples we are working with this term to ascertain their origins – specifically:  

--Is it a meteorite?


--If it IS a meteorite, what kind of meteorite may it be?

--If it ISN’T a meteorite, what kind of rock is it (igneous, sedimentary, metamorphic?) and how may it have formed on Earth?

Working on the Samples:

This will be a collaborative team exercise – 3-4 of you will team together to examine a particular sample.  Part of the reason we’re doing it this way is practical – there are lots of things to do, and more hands makes it go quicker! – but the more important reason is scientific: when several different workers make the same kinds of observations, they are likely to see more and in greater detail, and be able sort out inconsistencies. 

What will you do to/with your samples?

Every group will conduct and record Physical Properties tests on their samples:  you can look at things like hardness, streak, cleavage, acid reactivity, etc., all of which are mineral properties; but also at texture, fabric, grainsize, grain shapes, and (to a limited degree) mineralogical makeup.  We’ll do this at several scales: at the handsample scale, microscopically, and at the scale of a few microns, using a Scanning Electron Microscope (SEM).  We’ll also get estimates of the Chemical Compositions of different mineral grains in the samples using the Energy Dispersive X-ray spectrometer that is part of the SEM system.

To do the above, each group will:

1) Cut their sample and prepare at Thin Section of it for use in microscopic and SEM analysis.

2) Examine their thin section microscopically for textures and minerals.

3) Analyze their thin section texturally and chemically via the SEM.  

Each of these three tasks require time commitments both inside and outside of the class, so you’ll need to sort out with your collaborating teammates how this work will get done.  I’ll supply counsel, and the deadlines for completing segments of these tasks.  

Reporting on your findings:

There are two parts to this reporting:

1) As you record your different observations, I will ask you to turn in copies of your findings, which I will post for all to see and use on the course website.   This will become the basis for comparisons among the unknown samples, which is an important part of how meteorite scientists actually resolve what they’re looking at.  I’ll establish deadlines for completing different sets of observations, and each group will be expected to hand in a summary of the relevant findings.   

2) Ultimately, I’d like you each to present the results of your study of our unknown rocks in the form of a scientific report.   This report will end up being around 2000 words, and will include the following:

1) Statement of the Problem/Introduction 

2) Background and Methods for your study (i.e., discussion of meteorites and their characteristics relative to Earth rocks) and a Description of your “tools of Analysis” (i.e., what tests did you run (physical tests, microscopy, SEM, others?) and how you ran them)

3) The results of your analyses of YOUR sample – reporting your data  (Describing your sample, and documenting what you found, in tabular or text form, with pictures/photographs/sketches, etc., as appropriate)

4) Discussion/Interpretation, based on your data, to comparisons to your classmates’ findings on the other unknown samples, and comparisons to other published and Web-available data resources (including pictures of thin sections from other rocks and meteorites).
5) Conclusions and Inferences (what is what, and why?)

6) Bibliography (this should include both paper and Web-based references.)

Each student will be expected to write and turn in their own report!  Remember that you will each be responsible for discussing ALL of the samples we’re working on, not just the one you’re preparing!  You should use the posted data for the other samples as the basis for this, though you’re free to look at them on your own if you want or need to.  Once prepared, all of our rock samples and thin sections will be accessible to everyone.

FIRST DEADLINE:   Each group should have a clear and readable summary of their hand sample observations  to me by the end of class on ….!  The next deadline will be announced on that date.

