     GEOS 492 High Temperature Geochemistry (2 credits)   Spr 2008 
Class:         MW  11:45 am-12:45 pm (or so)       NSCI  237       

Instructor:   Rainer Newberry             NSCI  328         X6895     ffrn@uaf.edu     home: 479-0140      

Office Hours:  Monday 9-11,3-5 & by arrangement—I am usually around most  evenings & weekends 

 Textbooks:  As no single book covers the topics adequately we’ll be using a wide variety of books.  See schedule at the end for more details. 
Course Description:   This course is mostly about high-temperature geochemistry. 

1. Magmas, magmatic reactions, and magma-fluid reactions

2. moderate-temperature geochemistry of fluids and fluid-rock interactions
This is a senior-level undergraduate course and will give you less work and pick on you less than I will graduate students studying this subject matter.   However, I except the same level of commitment as you made in Geos 417.  

Course Goals:   

    1. To establish a framework of basic chemical reactions in Nature at temperatures > 100C
    2. To have students accomplished at basic chemical calculations required for high T,P
    3. To have students become proficient at several software programs involving high T-P calculations (suprcrt92, Geochemists Workbench, etc.) and their pitfalls and interpretations.
Student Learning Outcomes:  By actively participating in this course you will become proficient at

1.  Performing a wide range of calculations involving chemical reactions at high P,T.
2.  Converting between concentrations, activities, and fugacities

3.  Expressing geochemical problems in terms of chemical equilibrium expressions

4.  Solving chemical equilibrium expressions as functions of T, P, and chemical composition

5.  Construction of a variety of phase diagrams involving fluid composition and Temperature

6.  Expressing mineral stability as a function of fO2, fS2, and pH

7.  Using Suprcrt 92 for routinely determining reaction constants at high P,T
8.  Use of Microsoft Excel for computation and graphing
9.  Use of Geochemist’s Workbench for performing a wide range of geochemical computations and graphing a wide range of equilibria at elevated T and P.
Instructional Methods:  Daily reading and problem assignments will be made to accompany the lectures.  Problems from a given Wednesday will be due on the following Monday at class.  Students should be prepared to discuss their calculations and interpretations on Mondays.  Note that all answers must be accompanied by appropriate calculations and discussion.   You will not be called on to explain problems to other students in the class.  We will discuss geologic implications of the assigned and similar problems.     It is vital to complete the weekly homework exercises, as it is essentially 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. 

 I encourage you to call me at home (but please, not after 10 pm) if you have questions about the problems, but I have found that it is difficult (and often frustrating) to explain computational stuff over the phone.  Consequently, I encourage you to work on the problems before the night before they're due--that way we can discuss problem difficulties in person at school.  I live close to school and can easily come in most evenings, Saturdays, and Sundays to help you.  You must do your calculations on a spreadsheet; you can email it to me with questions.  We can work out something for everyone’s needs; the critical objective is to set aside time well before Monday for homework and to call for help when you need it.

Course Policies:   Naturally, I would like you to attend class and to show up on time.  If you know you will miss a class, let me know and I will give or email you the lecture notes and assignments.  As routine completion of problem sets is essential to understanding the material in this course, I will submit an instructor-designated drop if you are missing more than 2 assignments by the 5th week of classes.  I also reserve the right to dock points for severely late problem sets. Formation of regular study groups has helped many students in past years—but be sure to do your own work.   

Evaluation: The course grade is based entirely on the weekly problems sets.
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.

Support Services:  Ability to rapidly and reliably perform algebraic operations (equation manipulation, logs, antilogs, exponentials) is critical to geochemical calculations.  I highly recommend you consider the Math Lab (305 Chapman), which provides excellent advice, tutoring and assistance, if you have problems with the algebra in this class.  Also consider the Office of Student Support Services (508 Gruening, 474-6844) if you find the Math Lab unsatisfactory.

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 me know within the first two weeks of class, and I 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.

        If you are the first in your family to attempt a four-year college degree, and/or eligible for Pell grants, you have opportunities for tutorial and other forms of support from the office of Student Support Services.  I will collaborate with the Office of Disabilities and/or the Office of Student Support Services to make your educational experience in my class as positive as possible.  Check the following website for further information.    http://www.uaf.edu/advising/learningresources/
Preliminary Schedule for High-Temperature Geochemistry
Spring ‘08

	Day
	wk
	lecture
	Reading*
	homework

	Jan 24
	1
	Origins of felsic rocks; trace elems & tectonic settings
	Ro 106-7, 124-6, 201-4;

W 203-7, 212-7, 350-9
	Fractionation of Fbx plut rx; Rb-Nb-Y diagrams as guides to felsic magma origins

	Jan 30
	2
	fO2 and oxidation state; buffers; suprcrt
	 107-109; RM25 1-9
	Suprcrt calcn; melt interp 1. use ST to calculate HM at variable P & T; plot results on logfO2-T, compare to ‘standard’ eqns 

	Febr 6
	3
	Mineral compo & ox state cont., mole fractions 
	RM 13 p. 213-225
	Opx compo variation & fO2 (supercrt);2. 2.  Fbx bio and ox state 

	Feb 13
	4
	halogens & micas
	RM 13 p. 469-490
	1. Calc. of fH2O;2. IV (F) and IV(Cl) in magma; fractionation of F,Cl

	Feb 20
	5
	Complexation at v. high T
	115-122, 90
	Use suprcrt uni option to calc logK isopleths for a  complexation rxn

	Feb 27
	6
	Exsolution of water from melt-how, where, why
	MAC SC 23 p. 263-290
	1. water solubility in melts as f(T,P,X).  2.  calcn of elemental loss from Fbx plutonic rx from water exsolution 

	Mar  5
	7
	Sulfur as a component: solids, gasses, & sol’ns
	167-173
	Determine K (supercrt) for rxns involving S and anhydrite 

	Mar 10
	
	SPRING BREAK
	SPRING BREAK
	SPRING BREAK

	Mar 19
	8
	Intro to GWB; calculating reaction K’s at T; intro to simple mineral solubility
	GHOD, p. 494-99,505-513
	1. Using RXN and Tact exercises.  2.  Calculate fluorite solubility 3.  Calculate the solubility of anhydrite, barite,   

	Mar 26
	9
	Using SpecE8; carb & silicate solubility
	GHOD p. 499-504
	1. Calculate ionic distribution for mod-T hydrothermal fluid  2. carbonate mineral solubility calculations

	Apr  2
	10
	Review of activity diagrams; construction and interpret; using ACT2
	69-80; 31-34
	Re-create diagram in text w/ GW, compare and contrast; use of K/Na and etc. geothermometers

	Apr  9
	11
	Redox at moderate P-T; fO2-fS2-pH
	99-124
	Calculation and interpretation of pyrite and chalcopyrite stability at a moderate temperature

	Apr 16
	12
	Complex mineral solubility and complexation at moderate T
	GHOD 825-840
	Calculate solubility using GW, compare and contrast

	Apr 23
	13
	Water-rock reactions –GWB modeling 
	83-96
	Model a water-rock reaction

	Apr 30
	14
	Summary and Review
	
	


* No identifier = Reviews in Econ Geol Vol I: Fluid-Mineral Equilibria in Hydrothermal Systems 
Ro = Rollinson, Using Geochemical Data;  W = Winter, and Intro to Ig & Met petrol; RM  = Reviews in Mineralogy, MAC SC = Mineralogical Assoc of Canada Short Course series

GENERAL SCHEME: LECTURE WEDS with problem assignment 

Students attempt the problems electronically and write up answers; review in recitation on Mondays; hand in assignment w/ notes (“oops, blew this part”) after recitation Monday; I’ll grade & return by following Monday

