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Course Description 


In 1980, a team led by physicist Luis Alvarez and geologist Walter Alvarez discovered high concentrations of iridium in rocks near Gubbio, Italy. These layers of limestone were already known to paleontologists, because they preserve a record of marine life before and after the Cretaceous mass extinction. The Alvarezes’ seemingly esoteric result captured the public imagination, because it suggested that dinosaurs were wiped out by an asteroid. Through examination and discussion of classic and contemporary literature in paleontology, this course will examine the impact of the Gubbio discovery on 20th century the geosciences, evaluate the evidence for extraterrestrial impacts, and consider the environmental and biotic effects of asteroids, supervolcanos, and other global catastrophes throughout the Phanerozoic.

Course Objectives  


The recognition of a geochemical anomaly coincident with the disappearance of Late Cretaceous marine fossils in the rocks at Gubbio sparked one of the greatest debates in 20th century paleontology. Despite the discovery of a coeval impact crater in the 1990s, the cause of the Cretaceous mass extinction remains uncertain. The primary mission of this course is to examine how the Gubbio section changed our understanding of both mass extinctions and the history of life on Earth. We will also consider the nature and limits of scientific methods applied to studies of deep time. To achieve these goals, we will focus on four primary objectives: 1) Assess the evidence for an asteroid impact and coincident extinction recorded in rocks around the world. 2) Compare and contrast the Cretaceous mass extinction with the Ordovician, Devonian, Permian, Triassic and Pleistocene extinctions. 3) Understand the effects of geological catastrophes, including extraterrestrial impacts, eruption of supervolcanos, and changes in ocean circulation on the global environment.  4) Evaluate the effects of mass extinctions on the course of evolution.  5) Read, discuss, debate, and critique popular and scientific articles about mass extinctions.  

Learning Outcomes 


This course will emphasize analytical thinking. Readings, lectures, and exercises will provide the necessary geological background and allow you to evaluate the evidence firsthand. Projects, critiques and discussions will encourage you to read critically and express your ideas in an organized format. Upon completing this course, you will be able to:


( Outline evidence discovered in the rocks near Gubbio, Italy for an 


    extraterrestrial impact at the end of the Cretaceous period


( Describe the environmental effects of asteroid impacts and supervolcanos


( Discuss how the Ordovician, Devonian, Permian, Triassic, and Cretaceous 

    extinctions changed the course of evolution


( Create a poster that illustrates the history of one fossil group or the evidence 

    from one boundary section


( Critique articles about mass extinction in the popular media


( Evaluate the impact of the Gubbio section with respect to theories of mass 


    extinction and the tempo and mode of evolutionary change

Instructional Methodology


Classes will typically include a reading assessment activity, a mini-lecture (~45 minutes) and a group discussion, debate or brainstorming activity. Reading assessment activities are intended to evaluate comprehension and forge connections between reading assignments and lecture topics. Lectures will provide necessary background and visual examples. Group discussions and brainstorming activities are designed to reinforce material uncovered during the mini-lectures, encourage critical thinking, and promote a learning community in which students have the opportunity combine their abilities and teach each other. 

Course Policies 


Attendance: Participation in activities and discussions is essential in order to master the material. You can’t participate if you aren’t here! Therefore, class attendance is absolutely required and 15% of your final grade will be based on participation. Rewards for flawless attendance include enhanced understanding and retention and an ‘A’ for participation. The penalty for more than two unexcused absences is reduction of your final grade by one increment. For example, if your final grade is a B and you have three unexcused absence, you will receive a B-; if you have four unexcused absences, you will receive a C+ and son on. Try to be prompt!  Three late arrivals (10 minutes or more after class begins) will count as an absence. 

Phones and Computers: Turn off your electronics during class. Take notes with a pen or pencil; the process of writing promotes retention and allows you to add arrows or draw sketches in the margins. In addition, highlighting and editing your notes by hand is far more effective than re-reading typed material. Therefore, there is no need to have your laptop in class.

Late Work: Reading assignments should be completed prior to class on the day assigned (see schedule of topics and assignments). Homework exercises and projects are due at the beginning of class on the due date. Late assignments will be accepted for one week after the due date and assessed a penalty of 5 points per day. Assignments will no longer be accepted after 7 days.


Conduct:  The Student Code of Conduct (p. 52 in the UAF Catalog) outlines your rights and responsibilities, as well as prohibited forms of conduct. Please be aware of the contents of the code.
Project:  Each of you will research one of the “lesser” extinctions and prepare a poster to display your findings. Your job is to explore the subject in depth and prepare an overview for the class. The final poster should contain both a concise summary of your findings and some informative graphics. On April 25 you will have ~5 minutes to present the highlights to the class, followed by 5 minutes for questions from the audience. Completed posters will be put on display during the last week of the semester. 

Disability Services:  The Office of Disability Services implements the Americans with Disabilities Act (ADA) and ensures that UAF students have equal access to the campus and course materials. I will work with the Office of Disability Services (474-7043) to provide reasonable accommodation to students with disabilities. Please let me know at the beginning of the course if accommodations should be provided.

Support Services:


Geology Computer Lab:  The Department of Geology & Geophysics computer lab is located in 316 Reichardt. If you wish to use these computers to complete course work or design your fossil key or final project, you can obtain a computer account from Instructor Jochen Mezger (email: jmezger@alaska.edu). Be sure to explain that you are enrolled in Geos 485, and include your full name and UAF login (typically your initials+last name), which will be your geology computer lab login. Jochen will send you a temporary password, which you will change the first time you log on.


Large Format Printer:  As a student of geology, you are each allowed to print one 36 inch x 40 inch color poster on the department’s large format printer. To schedule a printing time, e-mail Instructor Jochen Mezger (jmezger@alaska.edu).  Be sure to explain that you are printing a poster for Geos 485.  Include the program the poster was created in (Illustrator is recommended) and the day/time you would like to print (allow 1 hour).

Blackboard:  Course graphics will be available on Blackboard.

Evaluation/Grading


Grades will be based a museum project, a media critique, an field notebook, reading assessments, participation in class discussions and activities, and two exams (a midterm and a final). 


Midterm Exam (15%)


Class Participation (15%)


Final Exam (15%)


Media Critique (15%)




Reading Assessments (20%)

Final Project (20%)



Grade Scale  


Assignments, reading assessments, and participation will be graded according to the following scale:  100-91% = A, 90% = A-, 89% = B+, 88-81% = B, 80% = B-, 79% = C+, 78-71% = C, 70% = C-, 69% = D+, 68-61% = D, 60% = D-, <60% = F.  Midterm exams, final exams, and final weighted scores will be graded on a curve.

Topics and Assignments

	Date
	Topic
	Assignment

	
	Mass Extinctions and Adaptive Radiations
	

	Jan. 17 
	Mass Extinction and the Geologic Time Scale
	

	Jan. 22 
	Uniformitarianism, Catastrophism and Extinction
	T. rex: Ch. 1-2

	Jan. 24 
	Extinction, Radiation and the Meaning of Evolutionary Success
	T. rex: Ch. 3

	
	Gubbio, Iridium, and the “Smoking Gun”
	

	Jan. 29
	UA Museum: Cretaceous Fossils of Alaska
	

	Jan. 31
	Cretaceous Critters and the Gubbio Fossil Record
	T. rex: Ch. 4

	Feb. 5
	Asteroid vs. Volcano:  Iridium and the “3 S’es”
	Chenet et al., 2008

	Feb. 7
	Supervolcanoes and Mass Extinctions
	White & Saunders, 2005

	Feb. 12
	Meteorites and Mass Extinctions
	T. rex: Ch. 5-6

	Feb. 14
	Chicxulub and the Smoking Gun
	Schulte et al., 2009

	Feb. 19
	Minority Report: Multiple K/T Extinctions?
	Keller et al., 2004

	Feb. 21
	The Nemesis Theory:  Are Mass Extinctions Periodic?
	T. rex: Ch. 7

	Feb. 26
	Midterm Exam
	

	
	Did Asteroids Cause the “Big 5”?
	

	Feb. 28
	Ordovician:  Glaciers and Global Extinctions
	Yan et al., 2010

	March 5
	Is an Ordovician Gamma-ray Burst Testable?
	Merlott et al., 2004

	March 7
	Devonian:  Fall of the Primordial Reef Community
	Stigall, 2012

	March 19
	Did Terrestrial Vegetation Kill the Oceans?
	Algeo & Scheckler, 2010

	March 21
	Permian:  Mother of All Mass Extinctions
	Castle & Rogers, 2009 

	March 26
	Panthalassa and Ocean Overturn
	Knoll et al., 2003

Due: Media Critique

	March 28
	Anoxia and the Demise of the Giant Dragonflies
	Weidlich et al., 1996

	April 2
	Clathrates, Coal and Climate Change
	Retallack et al., 2006

	April 4
	Triassic Extinction and the Rise of the Dinosaurs
	Olsen et al., 2002

	April 9
	Evidence for and Impacts of Rapid Global Warming
	McElwain et al., 2002

	
	Extinctions: Precambrian to Present
	

	April 11
	Evolution, Extinction, and the Great Oxygenation Event
	Sessions et al., 2009


	April 16
	Vendobionts and the Cambrian Explosion
	Gehling, 1999

	Date
	Topic
	Assignment

	April 18
	Pleistocene Megafauna:  Climate Change or Overkill?
	Grayson & Meltzer, 2003

	April 23
	Extraterrestrial Impact and Younger Dryas Cooling
	Firestone et al., 2007

	April 25
	Poster Presentations
	Due: Final Project

	April 30
	A Sixth Extinction?  
	Barnosky et al., 2011

	May 2
	Gubbio’s Impact:  Catastrophism in the 21st Century
	

	May 7
	Final Exam
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