      GEOS 637 (4 credits) Advanced Rock-forming minerals       Spring 2013
Class:         TR  11:30 am-1pm       NSCI  235       Lab: 
R 2-5    
NSCI 311 

Instructors:   Mary Keskinen
NSCI 340         x7769     mjkeskinen@alaska.edu
      Rainer Newberry                    NSCI  328         x6895   rjnewberry@alaska.edu    home: 479-0140      

 Textbook:  Deer, Howie, & Zussman, ‘The Rock-forming Minerals’, 2nd Ed
Course Description:   Examination of the rock-forming minerals; their structure and composition. Application of mineral data to problems in geochemistry, petrology and ore deposits. Laboratory involves analysis of minerals by various analytical techniques.
Course Goals:   

    1. To thoroughly understand mineral structures, their compositions & compositional variations.

    2. To become experienced and competent in petrographic mineral identification.

    3. To be able to use mineral compositions and textures to unravel geologic histories.

    4.  To be able to use a variety of mineral compositional and identification tools.

Student Learning Outcomes:  By actively participating in this course you will become proficient at

1.  Expressing chemical compositions of minerals in atomic and weight units

2.  Using and generating chemical formulas for a variety of minerals

3.  Reliably identifying a variety of minerals by reflected and transmitted light techniques

4.  Using various x-ray techniques for mineral identification and compositional determination

5.  Use of Microsoft Excel for computation and graphing

Instructional Methods:  Reading, laboratory and problem assignments will accompany the lectures.  Problems and labs are due a week after they’re assigned.  In general, labs will be due on Thursdays and problem sets on Tuesdays.  Note that all answers must be accompanied by appropriate calculations and discussion.     Where appropriate, please submit your problem set as an excel spreadsheet.   We encourage you to contact us by email or in person if you have issues with regards to the assignments.  If you’re having problems, send me (RN) your partially completed spreadsheet and explain your difficulties… I’ll get back to you relatively quickly.   

        It is vital to complete the weekly homework and lab exercises, as it is impossible to learn the course material without doing so.!!  Honest-to-God, it's like learning to drive: you can talk and talk about putting in the clutch and shifting gears, but you never really learn it until you do it.  It is very difficult to catch up if you fall behind!!!  

Course Policies:   Naturally, we would like you to attend class and lab and to show up on time.  If you know you will miss a class or lab, let us know and we will give or email you the lecture notes and assignments and (or) lab in advance.   

Evaluation: There will be no exams.  The class grade is based on: 

             problem sets:  30%,        labs:  50%      final project: 20%

Final grades will be normalized to the highest point total among students in the class.  A point total within 93% of this will be an ‘A’: 90-93 = A-, 90-87 = B+, 87-83= B, 83-80 = B- , 77-80 = C+, 77-73 = C, 73-70 = C-, 70-67= D+, 67-63 = D, 63-60 = D-, < 60% = F.

Disabilities Services: The Office of Disability Services implements the Americans with Disabilities Act (ADA), and insures that UAF students have equal access to the campus and course materials.  UAF is committed to equal opportunity for all students.  If you have a documented disability, please let us know within the first two weeks of class, and we will work with the Office of Disabilities Services to make the appropriate accommodation.   If you have a specific undocumented physical, psychiatric or learning disability, you will benefit greatly by providing documentation of your disability to Disability Services in the Center for Health and Counseling, 474-7043, TTY 474-7045.

GEOS 637- final project

                   Final projects:

1. should include petrography [transmitted and (or) reflected light] of several thin/polished sections

2. should include some other aspect of the mineralogy and (or) mineral/rock composition

3. MUST involve something that you’ll put to other use (thesis, research, another class, etc).

4. Will ultimately lead to an oral presentation before the class in lieu of a formal final examination

5. Will demonstrate your ‘integration’ of some material in this course relative to your specific needs and wants

We will provide additional lab time (later in the course) to work on stuff

We would like to clarify with you BEFORE SPRING ENDS what you’ll do for your project

You will present a short (10-15 min) summary to the class of your project—in lieu of a formal final examination--during the final exam slot…
           =  10 am Tues May 7 

             Geos 637 1st try  Class schedule Spring 2013
	wk
	Day
	
	LECTURE/DISCUSSION
	
	
	LAB/ Problem Set
	Reading

	R1
	1-17
	B
	INTRO; General mineral subst rules + mineral recalc I
	B
	L1
	Review of trans light microscopy & photos I
	xv-xvi

	T2
	1-22
	B
	Overview of mineral thermodynamics I-THE BASICS
	
	ps1
	mineral wt%- atomic calculations
	678-685

	R2
	1-24
	R
	Mineral thermodynamics II: practical calculations
	B
	L2
	Review of trans light microscopy & photos II
	**

	T3
	1-29
	R
	Mineral stability, fO2-fS2-T –review & consolidation
	
	ps2
	simple mineral P-T calc’ns
	**

	R3
	1-31
	R
	ID & character simple oxides,  ilm-mt geothermometer
	R
	L3
	Reflected light review: Fe-Ti Ox, simple sulfides 
	540-568

	T4
	2-5 
	R
	ID & characteristics, more oxides & simple sulfides
	
	ps3
	Mt-ilm geothermometry
	583-605

	R4
	2-7
	R
	Complex sulfide minerals, stability & thermo
	R
	L4
	advanced sulfides; using geochemist’s workbench
	**

	T5
	2-12
	R
	Color in Minerals
	
	ps4
	LogfS2-logfO2-pH mineral stability
	**

	R5
	2-14
	B
	Everything about Garnet & olivine
	B
	L5
	Garnet-olivine-spinels
	3-13,31-46

	T6
	2-19
	R
	P-T from the garnet-biotite-muscovite-plag system
	
	ps5
	GBT P-T calculation 
	**

	R6
	2-21
	B
	Sphene, zircon, Al​2SiO5, other orthosilicates
	B
	L6
	Sphene, zircon, Al-silicates, other orthos
	22-66

	T7
	2-26
	B
	epidote-cordierite-tourmaline, etc.
	
	ps6
	Pyroxene recalculation & name
	  67-137

	R7
	2-28
	M
	Pyroxenes I
	B
	L7
	Epidote-cordierite-tourmaline
	143-165

	T8
	3-5
	B
	Calcic pyroxenes & pyroxene/oid I.D.
	
	No ps
	
	166-207

	R8
	3-7
	R
	Amphiboles—overview & hornblende
	B
	L8
	Pyroxenes
	223-258

	
	
	
	SPRING BREAK 3-11 TO 3-15
	
	
	SPRING BREAK 3-11 TO 3-15
	

	T9
	3-19
	M
	Funky Amphiboles
	
	
	
	259-275

	R9
	3-21
	R
	Identification of Amphiboles
	B
	L9
	student projects
	248-258

	T10
	3-26
	B
	Amphibole & P/T
	
	ps7
	Amphibole & Fe2+/Fe3+ recalc’ns
	259-271

	R10
	3-28
	M
	Overview of tectosilicates & their properties
	B
	L10
	Amphiboles: simple and difficult
	391-395

	T11
	4-2
	M
	Feldspars 
	
	ps8
	Feldspar barometry/thermometry
	396-454

	R11
	4-4
	M
	Micas
	B
	L11
	Feldspars, including staining
	279-295

	T12
	4-9
	R
	F,Cl in micas; mica identification
	
	ps9
	halogens in micas
	298-317

	R12
	4-11
	M
	Other phyllosilicates  (chl, clay) + zeolites, part I
	B
	L12
	Micas
	319-52; 520-9

	T13
	4-16
	R
	Stability & Identification of grungy phyllosilicates
	
	ps10
	Stability diagrams & phyllosilicate alteration
	353-376

	R13
	4-18
	B
	Carbonates—occurrence & identification
	B
	L13
	 Clays, chlorite, and zeolites: lots of XRD
	606-640

	T14
	4-23
	B
	Phosphates & sulfates
	
	ps11
	Carbonate Temp calculations
	641-671

	R14
	4-25
	R
	Mineralogy and radiometric dating I
	B
	L14
	Carbonates, phosphates, sulfates
	**

	T15
	4-30
	R
	Mineralogy & Radiometric dating II
	
	ps12
	Radiometric dating problem
	**

	R15
	5-2
	M
	Glasses 
	B
	L15
	Catch up & student projects
	**


Readings from DHZ except ** = others; problem sets are due the week after they’re assigned
grade: 50% labs  30% problem sets  20% final project  PRESENTATIONS:  Tues MAY 7   10 am  (or as re-scheduled)
