NAME: ___________________________

12.001 QUIZ 1:  ROCKS AND MINERALS
FEBRUARY 24, 2010
ANSWER ALL QUESTIONS IN THIS QUIZ BOOKLET AND HAND IN NOTHING BUT THIS BOOKLET.

YOU HAVE UNTIL 1:55 TO COMPLETE THIS QUIZ.

Minerals

___/30
Rocks 

___/50

Question 1

___/10

Question 2

___/10

Question 3

___/10

Question 4

___/10

Question 5

___/10
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___/10

Question 7

___/10
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___/15

Question 9

___/20

Question 10        ___/15
Total


___/200

Part I:  Identification of Rocks and Minerals

You have 6 mineral specimens (4 that you have encountered before, and 2 that you have not) and 10 rocks to identify and describe. Samples will be spaced around the room for you to quietly go to and study. Budget your time between the samples and other test questions.

Minerals (30 pts):  Write important distinguishing features (4 pt), the name of the mineral (0.5 pts), and its compositional formula (0.5 pts). For the 2 minerals you have not encountered before, you are not required to provide the name or formula, and the “features” category will be 5 pts.
If you’re not sure about a sample, write down your observations and what you do know for partial credit.

Be sure to write in the correct field!  Match the sample number to the number on your sheet.
	
	Features
	mineral name
	Formula

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	N/A
	N/A

	6
	
	N/A
	N/A


Rocks (50 pts): List any important features or minerals you can identify (3 pts). Determined whether the rock is igneous, metamorphic or sedimentary (1 pts), write its name (1 pt). 

If you’re not sure about a sample, write down your observations and what you do know for partial credit.

Be sure to write in the correct field!  Match the sample number to the number on your sheet. If needed ask for extra paper.
	
	Observations/Minerals/Features
	Ig./Meta./Sed.
	Rock Name

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Part II:  Short Answer (10-20 pts each)
Be concise. You may write your answer as a very short paragraph or as an outline. You may include drawings. Use only the space provided in the box below each question.
Question 1:
What is the difference between calcite and limestone? Explain your answer.
Question 2:
For two silicate minerals of your choice: Explain how crystal form and cleavage relate to silicate crystal structure.

Question 3:
A geologist discovers a distinctive set of fish fossils that dates from the Devonian period (416 – 359 million years ago) within a low-grade metamorphic rock. The rubidium-strontium isotopic age of the rock is determined to be only 70 million years. Give a possible explanation for the discrepancy.
Question 4:
What is the age of the Earth? How do we think we know it?

Question 5:
Explain three different mechanisms that melt mantle rocks. Give a tectonic setting for any one of these melting mechanisms. 
Question 6:
What is a banded iron formation (BIF)? How does it form? What have we learned from BIFs about oceanic and atmospheric conditions through Earth history?

Question 7:
Draw Bowen’s reaction series for igneous rocks. Include as many specific temperature, mineral names, and compositions as you can.
Question 8:
What is a geotherm? Draw two schematic geotherms (in pressure vs. temperature space), one for an extending crust (e.g., the Basin and Range province) and one for an old continental craton (e.g., the Canadian Shield). On your plot, indicate the approximate fields for greenschist facies and eclogite facies. 
Question 9:
While working in the field, you find three correlated stratigraphic sections, as depicted below, which are believed to have formed in a basin that was subsiding relative to sea level. For each of the labeled rock types, briefly describe the environment in which it is likely to have formed. What was the transport direction from source to sink, and how do you know? Fill in the rock types you would expect to find in the missing sections of the stratigraphic sections. 
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Question 10:
Draw a cross-section of the 3 main zones of the solid earth (i.e., excluding the atmosphere and oceans), approximately to scale. Label the 3 zones and say something (very brief) about their chemical compositions.
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