GEOS 640 Carbonate Petrology

Lecture – M 1:00–2:30, R 11:30–1:00, Lab W 10:30–1:30


Instructor – Michael Whalen, office NSF 332, phone x5302, 

e-mail <mtwhalen@gi.alaska.edu>

Text: Tucker, M.E., and Wright, V.P., 1990, Carbonate Sedimentology, Blackwell Science, Malden, MA, 482 p.

Introduction

This course is designed to introduce you to the study of carbonate rocks, carbonate depositional systems, and "hot" topics in carbonate research. To reach this goal the course will involve lectures, labs, seminar-style discussions of recent literature, and independent research. The course will be divided up into two parts.  

Part I – the first half of the semester (prior to the midterm exam) will involve traditional lectures and lab exercises designed to provide you with background and experience in studying carbonate rocks with a number of different methods.  The most important method you will be exposed to will be carbonate thin section petrography.  Unlike siliciclastic rocks most carbonate rocks are mainly composed of one or two minerals.  Identification of carbonate components thus relies on the textures of different carbonate and skeletal grains (basic knowledge of paleontology is very useful but you should be able to learn what you need along the way).  Other methods that you will gain experience with will include: staining and qualitative mineralogy, X-ray diffraction and quantitative mineralogy, chemostratigraphy, cyclo- and sequence stratigraphy, and subsurface methods like well logs and seismic stratigraphy.  Most of these methods will be covered in the both the lecture and lab portions of the course but some will be discussed only in lecture or lab.  

Part II – the last third of the semester will be seminar-style and we will read and discuss articles of interest in the recent literature.   We will read one or two papers per class session and they will be placed on reserve in a convenient location.   Topics to be covered during this portion of the course are flexible and each of you will be required to pick three topics and lead the class discussion during three classes.  Seminar topics listed below (after the midterm) could also be changed if other topics of interest arise during the semester.  Lab during this part of the course will consist of independent research where you will apply the methods learned during the first half of the semester.  The entire class will cooperate on a single research project that will entail analysis of a suite of samples that will be determined later. You will be required to turn in a research paper and give a short (10 to 15 minute) presentation on your project at the end of the semester.

Your Responsibilities


Please try to keep up with the reading.  I would like our class meetings to be as interactive as possible.  The more you know about the lecture topics the more discussion we can generate.  This will be especially important during the second half of the semester when we will discuss articles from the literature. Lab exercises will be due one week after they are assigned.  Your research project will be due on Wed. May 11.

Schedule
	Date
	 Topic
	 Reading

	 R Jan. 20
	 Introduction
	

	 M Jan. 24
	 Carbonate Rocks and Sediments
	 Ch. 1

	 R Jan. 27
	 Carbonate Platforms and Controls on Carbonate Sedimentation 
	 Ch. 2

	 M Jan. 31
	 Modern Carbonate Environments
	 Ch. 3

	 R Feb. 3
	 Carbonate Depositional Systems: Shallow Marine
	 Ch. 4

	 M Feb. 8
	 Carbonate Depositional Systems: Deep Marine
	 Ch. 5

	 R Feb. 10
	 Carbonate Mineralogy and Chemistry
	 Ch. 6

	 M Feb. 14
	 Geochemistry and Carbonates
	 Ch. 6

	 R Feb. 17
	 Carbonate Diagenesis
	 Ch. 7

	 M Feb. 21
	 Carbonate Diagenesis
	 Ch. 7

	 R Feb. 24
	 Dolomite and Dolomitization
	 Ch. 8

	 M Feb. 28
	 Carbonate Facies Through Geologic Time
	 Ch. 9

	 R Mar. 3
	 Cyclostratigraphy
	 Reserve

	 M Mar. 7
	 Sequence Stratigraphy and Sea Level Change
	 Reserve

	 R Mar. 10
	 Midterm Exam
	

	 M Mar. 14
	 Spring Break
	

	 R Mar. 17
	 Spring Break
	

	 M Mar. 21
	 Case Study in Carbonate Sequence Stratigraphy
	 Reserve

	 R Mar. 24
	 Geochemical Carbon Cycle
	 Reserve

	 M Mar. 28
	 Paleoclimate, Tectonics and Carbonate Platforms
	 Reserve

	 R Mar. 31
	 Paleoceanography, Tectonics and Carbonate Platforms 
	 Reserve

	 M Apr. 4
	 Carbonates as Petroleum Reservoirs 
	 Reserve

	 R Apr. 7
	 Microbial Carbonates
	 Reserve

	 M Apr. 11
	 Student Seminar Topic
	 Reserve

	 R Apr. 14
	 Student Seminar Topic
	 Reserve

	 M Apr. 18
	 Student Seminar Topic
	 Reserve

	 R Apr. 21
	 Student Seminar Topic
	 Reserve

	 M Apr. 25
	 Student Seminar Topic
	 Reserve

	 R Apr. 28
	 Student Seminar Topic
	 Reserve

	 M May 2
	 Research Project
	 Reserve

	 R May 5
	 Research Project Presentations
	


Lab Schedule 

	Date
	 Lab Exercise

	 W Jan. 26
	 Carbonate Rock Types: Hand Specimens

	 W Feb. 2
	 Carbonate Rock Types: Hand Specimens

	 W Feb. 9
	 Carbonate Grains and Textures: Thin Section

	 W Feb. 16
	 Carbonate Grains and Textures: Thin Section

	 W Feb. 23
	 Microfacies Analysis and Depositional Environments

	 W Mar. 2
	 Microfacies Analysis and Depositional Environments

	 W Mar. 9
	 Carbonate Diagenesis

	 W Mar. 16
	 Carbonate Diagenesis

	 W Mar. 23
	 Staining, Dolomite and Dolomitization

	 W Mar. 30
	 Staining, Dolomite and Dolomitization

	 W Apr. 6
	 XRD, Mineralogy and Geochemistry

	 W Apr. 13
	 XRD, Mineralogy and Geochemistry

	 W Apr. 20
	 Carbonate Seismic and Sequence Stratigraphy

	 W Apr. 27
	 Carbonate Seismic and Sequence Stratigraphy 

	 W May 4
	 Research Project


Course Goals and Student Learning Outcomes

In this course you will be required to learn to identify carbonate sedimentary rocks and structures and develop interpretations of changing sedimentary environments from vertical successions of sedimentary rocks.  You will also develop expertise using several different types of stratigraphic data and analyses outlined above.

Required Supplies:  Hand lens, colored pencils

Instructional Methods, Evaluation, and Course Policy

This course will be a mixture of traditional lectures and active learning including classroom discussions and lab exercises. Quizzes and exams will be based on lectures, lab exercises, and assigned readings.   Lectures and readings are meant to compliment one another.  Material covered in lecture will not always be covered in the readings (and visa versa). Therefore, lecture attendance and keeping up with assigned readings is vital (if you do happen to miss a lecture be sure to get a copy of the lecture notes from a fellow student). Class attendance is highly recommended. Grading will be based on quizzes, exams, homework assignments, labs and participation in class discussions. Scores will be tabulated and grades determined on a curve according to the breakdown above. Make-ups for missed labs, exams, or quizzes will be permitted only with a valid excuse. Lab exercises and homework must be turned in one week after the lab exercise or homework was assigned.  Two percent of the total score will be deducted per day for late lab or homework assignments.  You are encouraged to work together on homework and during lab sessions but you must submit your own work for evaluation.  All exams and quizzes will be closed book and must be completed on you own.  Students are required to adhere to the UAF Student Code of Conduct.

Grading

Midterm exam – 25 %

Lab Exercises – 30 %

Discussion and Student Seminar – 15 %

Research Project and Presentation– 30 %

Support Services: Libraries, Alaska Division of Geological and Geophysical Surveys, U.S. Geological Survey, graduate students, various websites.

