GEOS 316 - Lab 3

ex uno, plures

	Cation
	Parent 

Melt
	M&M 
color
	Fractionating Minerals

	
	
	
	Forsterite

Mg2SiO4
	Fayalite

Fe2SiO4
	Magnetite

Fe3O4
	Ilmenite

FeTiO3
	Diopside

CaMgSi2O6
	Anorthite

CaAl2Si2O8
	Albite

NaAlSi3O8
	Orthoclase

KAlSi3O8
	Quartz

SiO2

	Si
	180
	 red
	
	
	
	
	
	
	
	
	

	Al
	56
	pink
	
	
	
	
	
	
	
	
	

	Mg
	36
	brown
	
	
	
	
	
	
	
	
	

	Fe
	38
	blue
	
	
	
	
	
	
	
	
	

	Ca
	25
	green
	
	
	
	
	
	
	
	
	

	Na
	15
	white
	
	
	
	
	
	
	
	
	

	K
	15
	orange
	
	
	
	
	
	
	
	
	

	Ti
	3
	purple
	
	
	
	
	
	
	
	
	

	Total
	
	
	
	
	
	
	
	
	
	
	


Building Blocks - List the number of cations required to build these minerals. 
The Magma Chamber - Use the M&Ms to crystallize your magma chamber according to the crystallization steps here. Calculate the totals for each mineral and each step. (The totals will help you with the calculations and questions later.)
	Mineral
	Crystallization Step

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Total

	Forsterite
	5
	4
	2
	1
	
	
	
	
	
	
	

	Fayalite
	1
	2
	3
	3
	1
	
	
	
	
	
	

	Magnetite
	
	
	1
	2
	1
	1
	
	
	
	
	

	Ilmenite
	
	
	
	
	1
	1
	1
	
	
	
	

	Diopside
	
	1
	1
	1
	4
	2
	2
	1
	
	
	

	Anorthite
	
	1
	2
	3
	4
	2
	1
	
	
	
	

	Albite
	
	
	
	
	1
	1
	3
	5
	5
	
	

	Orthoclase
	
	
	
	
	
	
	1
	1
	5
	8
	

	Quartz
	
	
	
	
	
	
	1
	2
	7
	8
	

	Total
	
	
	
	
	
	
	
	
	
	
	


What’s in the rocks? – Each crystallization step represents the formation of a new rock. For each rock, calculate the mineral percentages present. Then calculate total percent of the rock that is composed of mafic minerals and classify its chemistry. The first one is completed for you.
	Mineral
	Crystallization Step

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Forsterite
	83.3%
	
	
	
	
	
	
	
	
	

	Fayalite
	16.7%
	
	
	
	
	
	
	
	
	

	Magnetite
	-
	
	
	
	
	
	
	
	
	

	Ilmenite
	-
	
	
	
	
	
	
	
	
	

	Diopside
	-
	
	
	
	
	
	
	
	
	

	Anorthite
	-
	
	
	
	
	
	
	
	
	

	Albite
	-
	
	
	
	
	
	
	
	
	

	Orthoclase
	-
	
	
	
	
	
	
	
	
	

	Quartz
	-
	
	
	
	
	
	
	
	
	

	% Mafic
	100%
	
	
	
	
	
	
	
	
	

	Chemical Class
	Ultramafic
	
	
	
	
	
	
	
	
	


What are the rocks? – Use the ternary classification keys to find names for your rocks. For some of them you will need to re-normalize to 100% using only the felsic minerals. The first two are completed for you.

	Components
	Crystallization Step

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Plagioclase 

(Anorth + Albite)
	-
	100%
	
	
	
	
	
	
	
	

	Alkaline Feldspar

(Orthoclase)
	-
	-
	
	
	
	
	
	
	
	

	Quartz
	-
	-
	
	
	
	
	
	
	
	

	Aphanitic 

Rock Name
	Komatiite
	Basalt
	
	
	
	
	
	
	
	

	Phaneritic 

Rock Name
	Dunite
	Gabbro 
	
	
	
	
	
	
	
	


	Chemistry
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% Mafic

MInerals

	Ultramafic
	≥90

	Mafic
	46-89

	Intermediate
	16-45

	Felsic
	≤15
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Left Behind - Calculate the number of cations remaining in the melt at each step.
	Cation
	Parent Melt
	Crystallization Step

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Si
	180
	174
	
	
	
	
	
	
	
	
	

	Al
	56
	56
	
	
	
	
	
	
	
	
	

	Mg
	36
	26
	
	
	
	
	
	
	
	
	

	Fe
	38
	36
	
	
	
	
	
	
	
	
	

	Ca
	25
	25
	
	
	
	
	
	
	
	
	

	Na
	15
	15
	
	
	
	
	
	
	
	
	

	K
	15
	15
	
	
	
	
	
	
	
	
	

	Ti
	3
	3
	
	
	
	
	
	
	
	
	

	Total
	368
	350
	
	
	
	
	
	
	
	
	0

	% Magma
	100
	95.1
	
	
	
	
	
	
	
	
	0


	Cation
	Parent Melt
	Crystallization Step

	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Si
	48.9%
	49.7%
	
	
	
	
	
	
	
	
	

	Al
	15.2%
	16%
	
	
	
	
	
	
	
	
	

	Mg
	9.8%
	7.4%
	
	
	
	
	
	
	
	
	

	Fe
	10.3%
	10.3%
	
	
	
	
	
	
	
	
	

	Ca
	6.8%
	7.1%
	
	
	
	
	
	
	
	
	

	Na
	4.1%
	4.3%
	
	
	
	
	
	
	
	
	

	K
	4.1%
	4.3%
	
	
	
	
	
	
	
	
	

	Ti
	0.8%
	0.9%
	
	
	
	
	
	
	
	
	

	Total
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100


The Evolving Magma - Calculate the percentages of each cation remaining in the melt at each step.
