Earth Systems Science

Laboratory 4: Answer sheet

Igneous Rocks

Table 1.1. Fractional crystallization with M&Ms.

	
	Start
	10% fractionated (3 olivines)
	20% fractionated (7 total olivines)

	total # M&M's
	
	
	

	# blue
	
	
	

	# yellow
	
	
	

	# orange
	
	
	

	# red
	
	
	

	# green
	
	
	

	% SiO2
	
	
	

	% Al2O3
	
	
	

	% FeO + MgO
	
	
	

	% CaO
	
	
	

	% Na2O + K2O
	
	
	


1.2. Questions about M&M exercise.

a) What happens to the % SiO2 in the remaining magma as olivine is removed from the magma?

b) What happens to the % FeO+MgO in the remaining magma as olivine is removed from the magma?

c) What happens to the % NaO2+K2O in the remaining magma as olivine is removed from the magma?

2.1. Identifying mafic, felsic, and intermediate rocks.

	Rock
	Minerals present
	Felsic, intermediate, or mafic?

	A
	
	

	B
	
	

	C
	
	


Table 3.1. Naming and describing igneous rocks.

	Tectonic Setting and Volcano Type if applicable
	
	
	
	
	
	
	
	
	

	Rock Name
	
	
	
	
	
	
	
	
	

	Intrusive or Extrusive?
	
	
	
	
	
	
	
	
	

	Minerals Present
	
	
	
	
	
	
	
	
	

	Texture
	
	
	
	
	
	
	
	
	

	Sample #
	1
	2
	3
	4
	5
	6
	7
	8
	9


4. To complete this worksheet, see the instructions in the textbook (Chapter 5 Investigation). 

	Table 4.1. Interpretation of Features, Tectonic Settings, and Causes of Melting

	For each site on figure 5.14.a1 in the Chapter 5 Investigation in the textbook (also found on page 3 of this worksheet), enter the following: 

· the general name of the feature, such as mid-ocean ridge or continental arc;

· the type of plate boundary or other setting. Possible choices include: (1) oceanic divergent, (2) continental rift, (3) ocean-ocean convergent, (4) ocean-continent convergent, (5) continental collision, (6) hot spot in an ocean, (7) hot spot in a continent, or (8) other (explain what you think the feature is). All of these settings are not present in this area;

· the most likely cause of melting. The options are (1) decompression melting, (2) melting by adding water, and (3) melting of continental crust caused by an influx of mantle-derived magma. More than one of these causes might apply to a site.



	Site
	Name of Feature
	Type of Plate Boundary 
or Other Feature
	Likely Cause of Melting

	A
	
	
	

	B
	
	
	

	C
	
	
	

	D
	
	
	

	E
	
	
	


	Table 4.2. Characterization of Rock Samples

	For each of the samples, indicate (1) whether each rock shown is coarsely crystalline, finely crystalline, or has other distinctive igneous textures, (2) whether it is probably felsic, mafic, or intermediate, (3) the name you would apply to such a rock, such as granite or basalt; (4) the cooling and solidification history of the rock (slow, moderate, fast, slow then fast, or slow cooling in the presence of water) based on its texture, (5) the viscosity and, (6) the type of volcanic eruption for volcanic rocks.

	Sample
	Crystal Size or Other Texture
	Composition (F=felsic, 
M=mafic, or I=intermediate)
	Name of Rock
	Cooling and Solidification History
	Viscosity 
(low or high) and Type of Eruption for Volcanic Rocks

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	


