GEOL 135 


Introduction to Geochemistry

Fall 2007
Professor: Greg Druschel

Contact: gdrusche@uvm.edu; 656-3481(office)

Office: 321 Delehanty Hall

Office Hours:  Monday, Wednesday 4:00 – 5:00 p.m. and by appointment
Class Times: Monday, Wednesday, Friday 9:05 am- 9:55 a.m. 
Lab: Tuesday 9:00 – 11:00  a.m.
Text:  Essentials of Geochemistry, 2nd ed.; John V. Walther
You will also need a field book – I suggest a write-in-the rain notepad

Course Goals:

At the end of this course…
· You will be able to utilize thermodynamics calculations to determine if individual reactions are feasible under any given condition.
· You will be able to design a sampling protocol, analyze key chemical components, apply thermodynamic or kinetic models, and test hypotheses concerning the mobility of elements in any setting.
· You will be able to appreciate both the dynamics and complexity of  geochemistry, yet utilize what you know to ascertain processes important in the stability, movement, and reactivity of elements in the earth.
Grading:  Geochemistry is a quantitative science; imparting to you the ability and experience of calculating, or predicting, reactions in a wide range of environments is the major goal of this class and will be the focus of your grade.  Homeworks and lab exercises will be due 1 week after assignment.  Assignments turned in late will be automatically deducted 10% per day unless prior arrangements are approved by the instructor, who strongly believes they should be done quickly, reinforcing what we are currently working on (i.e. you will need a very good excuse…).

There will be one major field excursion as part of this class, a trip to the Ely Mine in central Vermont, September 28-30 (Friday afternoon-Sunday).  We will spend 2 days there in the field and you will work to describe the full site, then in small teams of 2-3 towards a defined field project to answer a specific chemical question regarding the site – including coming up with a sampling design, field experiments, sample collection and analysis, modeling, and presentation of results. 
There will be a mid-term and final exam in this class, attendance is your business but participation in class discussion and activities are a part of your grade.  
30%   Homework

15%   Mid-term exam

20%   Final exam

20%   Lab Exercises

15%   Participation

Course Schedule
	Date of Class
	Topic target
	Chapter in book, assignment

	August 27
	Introduction to geochemistry – what it is and where we will take it, intro to field geochem
	Chapter 1


	August 29
	review of basic units, mathematics (differential calculus)
	Ch. 1

	August 31
	Origin and differentiation of elements in the universe and earth
	Ch. 2

	August 28
	Lab 1 –Methods for field – Sampling strategies – Centennial woods
	

	September 3
	Holiday
	

	September 5
	Introduction to Thermodynamics
	Ch 3.


	September 7
	Introduction to Thermodynamics II – delta G
	Ch 3.

	September 4
	Lab 2 – Thermodynamic data and calorimetry – measuring enthalpy 

	Ch 3.



	September 10
	Thermodynamics II – P-T relations
	Ch. 3


	September 12
	Thermodynamics III – Mixtures and phase space
	Ch. 4

	September 14
	Thermodynamics IV – Species in solution- activity and activity coefficients
	Ch. 4

	September 11
	Lab 3 – Thermodynamics Lab- Phase diagrams and metamorphic phase relations with a geologic map
	

	September 17
	Mineral Chemistry Review
	Ch. 5

	September 19
	Make up day as needed
	

	September 21
	Aqueous Solutions – acid/base and buffering 
	Ch. 6

	September 18
	Measuring dissolved species and mineral digests – IC and ICP-OES methods
	

	September 24
	Carbonate system
	Ch. 6

	September 26
	No class today
	

	September 28
	Mineral solubility and stability diagrams
	Ch 6 

	September 25
	Alkalinity and acid neutralizing capacity titrations, gran titrations
	

	September 28-30
	Saturday Field Trip to the Ely Mine, camping at Thetford State Park – leave Friday afternoon return Sunday afternoon
	Graded field notes!

	October 1
	Redox Geochemistry – Equation balancing and Nernst
	Ch. 14

	October 3
	Eh measurement / mineral constraint
	Ch. 14

	October 5
	Eh-pH diagrams
	Ch. 14

	October 2
	Measurements of Ely Mine waters
	

	October 8
	Aqueous Speciation Calculations
	

	October 10
	Exam Review day
	

	October 12
	Mid-term Exam
	

	October 9
	VMINTEQ-PHREEQC lab on Ely Mine waters/ Mt. Mansfield waters
	

	October 15
	Gas solubility and diffusion
	Ch. 7

	October 17
	Geochemistry of Natural Waters – Ocean chemistry past & present
	Ch. 7 

	October 19
	Groundwater – Darcy’s law and ADE transport
	Ch. 7

	October 16
	Water-Rock Interaction Lab – The science of scotch whiskey
	

	October 22
	Geochemistry of Igneous Rocks
	Ch. 8

	October 24
	Igneous Phase diagrams
	Ch. 8

	October 26
	Trace elements in igneous minerals
	Ch. 8

	October 23
	Phase diagram construction and interpretation
	

	October 29
	GSA – No class
	

	October 31
	GSA – No class
	

	November 2
	Geothermometry/geobarametry
	

	October 29
	GSA – No lab
	

	November 5
	Geochemical Kinetics introduction
	Ch. 13

	November 7
	Soil geochemistry and weathering reactions
	Ch. 9

	November 9
	Metamorphic geochemistry and Ore Deposits
	Ch. 9

	November 11
	Sulfide mineral formation – Kinetics vs. Thermodynamics lab
	

	November 12
	Stable Isotope Geochemistry
	Ch. 11

	November 14
	Isotopic tracers
	

	November 16
	Radioisotope Geochemistry
	Ch. 10

	November 13
	Isotopic Analysis Laboratory – O isotopes on Ely waters in Lini Lab
	

	November 19-23
	Thanksgiving Break
	

	November 26
	Organic Geochemistry – C cycling
	Ch. 15

	November 28
	Organic Geochemistry – Organic contaminants
	Ch. 15  Hmwk –problems Ch. 15

	November 30
	Sorption Chemistry
	Ch. 12

	November 27
	Contaminant geochemistry lab
	

	December 3
	Geochemical Case Study: Arsenic in Bangladesh
	

	December 5
	Geochemical Case Study: Mantle-Core thermodynamics
	

	December 14
	Final Exam
	


