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Florida Gulf Coast University

Geobiology

Fall Semester, 2008
Course Description, Syllabus, & Schedule

Logistics:


Instructor:  
Michael Savarese



Office Whitaker Hall, room 223


Phone: 590-7165



Email:  msavares@fgcu.edu



Office Hours: W 2-4 pm


Course:  

Geobiology




GLY3603C, Section #80841



Also “Special Topics: Graduate Studies in Geobiology”





EVR 6936, Section #80829



3.0 credit hours




Time:  T R 11:00 am – 1:15 pm




Meeting room: Whitaker, room 111

Graduate students will meet for an additional hour each week; time & location TBA during the first week of classes.

Personal Web Address: http://www.fgcu.edu/CWI. This is the URL for the Coastal Watershed Institute's web.  My web page is linked here.

ANGEL Access: All course materials (notes, assignments, journal readings, this syllabus, etc.) will be posted on ANGEL.

Course Description:


Geobiology will introduce you to the basic principles used in the study of paleontology (study of the fossil record) and illustrate how this science is applied to problems in the geological and biological sciences (e.g., macroevolution, paleoecology, biostratigraphy, phylogeny, biogeography, and environmental science).  For example, the fossil record provides: information about environmental change; an historic framework within which to understand human-induced environmental alteration; a database with which to test hypotheses about evolution; and a chronological framework for Earth history.  These are among the applications the course will consider.  In addition, the course will introduce you to the various groups of fossil organisms preserved throughout Earth history.


Students within the Environmental Studies, Marine Sciences, and Biology undergraduate programs may use this class as either a core course or as an elective.  Also undergraduates with a general interest in science should find the course interesting.  Finally, the course is also co-listed for graduate studies and students working towards the MS in Environmental Science may choose this as an elective.

Course Materials:


Our readings for the course will come from a variety of sources.  These will be placed on reserve at the library or be available as scanned resources.  The best text on the market that reviews principles and applications of geobiology is written by Michael Foote and Arnold Miller (see below).  Each topic in the course will be introduced by a chapter from this book.  It is this text that is available for purchase at the bookstore.  Topics will be further explored through readings from a variety of other sources (also see below).

Below is a list of textbooks we will use frequently.  All will be available on reserve at the library.  The first and most relied upon of these, by Foote and Miller, has not been used for this course in the past simply because it has only recently been published.  This book is available for purchase at the bookstore, though I suspect you can find cheaper new and used copies from any of the common online vendors.  The Foote and Miller book was written for just this level of course and for students with some basic background in geology and biology.  In the past, the course has relied upon the text by Prothero.  Prothero’s textbook is written at more of a general education level.  You might find it helpful, however, to provide a basic introduction to a topic.  The text by Boardman et al. stresses systematic and more traditional paleontology, something we won’t consider.  It does contain chapters that cover some applications (e.g., paleoecology, evolution, taphonomy, classification, biostratigraphy, biogeography).  These chapters could also serve as topical introductions and go into greater depth than Prothero.  The fourth text, by Raup and Stanley, is really the predecessor of the Foote and Miller book and the text book that defined the discipline of paleobiology / geobiology.  It’s terribly outdated (1978!), but has great historical value.  Lastly, the fifth book, edited by Briggs and Crowther, could also be the ideal resource for the course.  The book covers aspects of all the applications we will cover and those chapters are written by the best, brightest, and most authoritative researchers.  Unfortunately, the book is written for someone with a PhD-level experience in paleontology.  I hope we can use chapters of this book as some of our more in-depth readings.  In addition to putting the library’s copy on reserve, I will also make digitized copies available on ANGEL. 

(1) Foote, M. and Miller, A. I.  2007.  Principles of Paleontology (3rd ed.).  W. H. Freeman.  480 p.  ISBN: 0-7167-0613-X.  Our library has two copies: QE711.2 .F656 2007.  This is the principal book upon which the course will rely.
(2) Prothero, Donald R.  2004.  Bringing Fossils to Life: An Introduction to Paleobiology.  2nd Edition.  McGraw-Hill, Boston.  503 p.  ISBN: 0-07-366170-8.

(3) Boardman, R. S., Cheetham, A. H. and Rowell, A. J.  1987.  Fossil Invertebrates.  Blackwell Scientific Publications, Palo Alto, California, 713 p.

(4) Raup, D. M. and Stanley, S. M.  1978.  Principles of Paleontology (2nd ed.).  W. H. Freeman and Co., San Francisco, California, 481 p.

(5) Briggs, D. E. G. and Crowther, P. R. (eds.).  2001.  Palaeobiology II.  Blackwell Science, Oxford, 583 p.

(6) Treatise on Invertebrate Paleontology (QE770 .T7  Pt. A – W).  A multi-volume monograph reviewing the systematics of fossil invertebrates.  Please spend some time acquainting yourself with this resource.
Paleobiology Database.  The Paleobiology Database is facilitated by an international collection of paleontological researchers from numerous institutions.  Its purpose is to collate information about the earth’s fossil record to educate the public and to foster study of processes associated with evolution, extinction, and biodiversity through time.  The project is currently funded by the National Science Foundation.  The information contained includes: systematic information (genus and species and their assignments to higher level taxa), ecological information (the types of environments the species occur in), each taxon’s range (during what intervals of the geological time the species was extant), and each taxon’s stratigraphic occurrence (the rocks and geographic locations from which the fossils are found).  We will use this database from time-to-time throughout the semester to illustrate various principles of paleobiology.  URL: http://paleodb.org/cgi-bin/bridge.pl. 
Additional References will be distributed as lists at the start of each course topic that will include extra, non-assigned readings.  From time to time, however, journal articles will be assigned for in-class discussion, lab exercises, or to help with difficult concepts.  These too will be made available through ANGEL.

Teaching Philosophy:


Much of Earth’s history is interpreted through study of the fossil record.  One could, however, view geologic history as an esoteric pursuit – why should we care about past events?  But like the study of human history, an understanding of change through time provides a perspective for the present and the future.  History demonstrates plausibility; it happened before, therefore it can happen again.  I contend that Earth history’s importance transcends plausibility.  Earth change is synonymous with global environmental change; processes such as extinction, speciation, climatic and oceanographic change, and biome alteration have occurred numerous times in the past, and they are among the critical concerns of modern global scientists and managers.  They are also processes that are vastly studied through the fossil and rock records of our planet.  Consequently, the fossil record provides insights into how present and future environmental problems should be handled.  For these reasons, any one enrolled in Geobiology should acquire a new and very useful perspective of our natural and human-altered world.  

Components of the Course:

Lectures / Discussion & Assigned Readings.  Factual and conceptual material will be introduced through your readings and during our in-class lectures and discussions.  I would like these sessions to be interactive, and I will encourage your participation.  Material covered in the course is often very conceptual and controversial – lots of room for differing opinions and debate.  We will also be reading, on occasion, conflicting research papers specifically for discussion and for the laboratory exercises.

Formal Discussions & Brain-storming Sessions.  During the semester, we will schedule the reading and discussion of a number of scientific journal articles that concern environmental applications of geobiological data.  
Collaborative Research Project and Poster or Abstract.  The best way to gain an appreciation of how paleontologic research is conducted is to actually experience it for yourself.  To do this the class will collaborate on a semester-long research project.  The project will be designed and implemented collaboratively as a class, and may involve field work, laboratory work, and modest library research.  At the conclusion of the semester, the class will either prepare a scientific poster for display to the university community or, if the project is successful, an abstract for an upcoming scientific meeting.  Many of my classes have done this, including the last three Geobiology classes, and presented at meetings of the Geological Society of America and of the Estuarine Research Federation. 

Field Trip to Central Florida.  I’m trying to arrange an optional Saturday field trip for middle of the semester to a quarry east of Sarasota.  If we manage to arrange this, the trip will give students the opportunity to see fossils in stratigraphic context – as they are preserved and collected from sedimentary rocks.  Stay tuned for details.


Laboratory Exercises.  The class will work on a few laboratory exercises during the semester. These exercises will emphasize concepts or problems from the course curriculum.  A writing assignment will accompany these exercises (~ 2-3 pages each).


Additional Responsibilities for Graduate Students.  Graduate students will be held to slightly greater responsibilities.  During an extra one hour per week meeting, graduate students and I will participate in a “journal club”, a meeting where we discuss some research article in greater depth.  Those readings will be selected based upon the course schedule and the individual interests of the graduate students.  Finally, each graduate student will be asked to develop an annotated bibliography for some geobiological topic that relates to their own research interests.  Details will follow in the first couple of weeks of the semester.

Communication:


To avoid problems of communication throughout the semester, I insist that all course-related business and administrative matters that require electronic communication be conducted using Eagle email and not ANGEL.  ANGEL will be used for the posting of course materials and for any discussion board needs.  (Note: Graduate students enrolled in the course should use the GLY3603C ANGEL page.  The graduate section will not be maintained separately on ANGEL.)
PLEASE do not use the email utility within ANGEL for course business.  Any matter requiring your attention (deadlines, plan changes, etc.) will come from us via Eagle email.  
Course’s Objectives & Assessment:


General Objectives:

 (1) Improve students’ knowledge of the scientific method.



a. Students will read and discuss primary and secondary journal articles throughout the course.



b. Much of what is known in geobiology is highly contentious.  Consequently, there is considerable debate over conflicting interpretations.  Students will experience this in class discussions.



c. Students will collaboratively work on short research exercises.



d. Students will design and conduct a collaborative research project in the course.

(2) Develop the ability to critically evaluate science.



a. Primary journal articles will be discussed and their scientific structure and validity critiqued.



b. Students will debate contentious geobiological concepts.

(3) Develop skills associated with the presentation of scientific information.



a. Students will write up the short lab exercises following a scientific paper format.

(4) Develop the ability to gather information, including: library research skills, experimental design in laboratory and field settings, and use of appropriate instrumentation and technology.



a. Students will be using FGCU’s real and virtual library resources for the research exercise and the collaborative research project.



b. Students will employ various field and laboratory techniques and instruments for the gathering and interpretation of data.

(5) Acquire the ability to solve problems collaboratively.



a. The lab exercises and the course project will be accomplished collaboratively.


Curricular Objectives:

(1) Introduce students to various applications of the fossil record to problems in biology and geology.  These applications are described above in the course description and are outlined on the schedule.



a. This is one of the course’s principal objectives, and the entire curriculum is designed accordingly.

(2) Develop a sense of historical perspective for Earth’s present environmental problems.



a. This is also one of the course’s principal objectives.

(3) Become familiar with the various forms of life that have existed throughout Earth history.



a. Some of our time in class will be dedicated to the viewing and handling of fossils and their extant counterparts.



b. Students will become acquainted with living and fossil organisms during our field trip.

(4) Become familiar with the methods and technologies used by geologists to interpret Earth history.



a. Many of the instruments and techniques employed by geologists will be used by students in the lab and field.  These will include methods from sedimentology, stratigraphy, geochemisty, and rock and fossil preparation.

Grading:



For undergraduates:

Midterm
Date TBA





25%



Final

Finals week, cumulative 



30%



Lab Exercises
Throughout semester
(3 or 4)


25%



Class Project
Due last week of classes; abstract or poster

15%



Article 
Participation in discussions



  5%



Participation
Throughout semester

          


+ / -


For graduate students:

Midterm
Date TBA





25%



Final

Finals week, cumulative 



30%



Lab Exercises
Throughout semester
(3 or 4)


15%



Class Project
Due last week of classes; abstract or poster

15%



Article 
Presentation & discussion moderation

  5%



Bibliography
Due last day of semester



10%



Participation
Throughout semester

          


+ / -

Graduate students are also expected to participate more in class activities and discussions and to take more of a leadership role in the class project.



The course will be graded using the “+/-“ system; a student can earn an A-, B+, etc.  The course will be graded out of a 100% scale.  The percentage scores and letter-grade equivalents are as follows:


A

94 & higher


A-

90-93



B+

87-89


B

84-86


B-

80-83


C+

77-79


C

74-76


C-

70-73


D+

67-69


D

64-66


D-

60-63


F

< 60
Academic Honesty:


This course is designed around a collaborative learning philosophy – the class participants, both students and instructors, work collectively to gain new knowledge.  I think you will find this to be an exciting and engaging learning experience.  In lecture, time will be dedicated to discussion, debate, and critical review of science.  In lab, we will work as teams to solve scientific problems.  With such an arrangement, however, there is a tendency to lose track of whose work belongs to whom.  When does the collaboration end and the independent work begin?  During class and lab meeting times you are free and encouraged to share information.  However, this does not mean that someone else does the work and then hands the information over to another student.  When assignments are written up, collaboration must end.  Each student is responsible for their own prose.  In addition, when other sources are used to support an assignment (e.g., other students & instructors, the course textbooks, outside literature) these must be cited.


Plagiarism will not be tolerated.  Any student found guilty of plagiarism will receive no credit for that assignment and perhaps be subjected to further university penalty.

Geobiology

Fall, 2008 

Course Schedule
Date



Meeting Topic



 Readings

---------------------------------------------------------------------------------------------------------------------

Week 1

Aug 26, T
Introduction
F: 1

Aug 28, R
Taphonomy I – Overview
F: 1; B: 3.3.1
---------------------------------------------------------------------------------------------------------------------

Week 2

Sep 2, T
Taphonomy II – Processes
B: 3.2.1, 3.2.2, 3.2.6

Sep 4, R
Project Design & Planning

---------------------------------------------------------------------------------------------------------------------

Week 3

Sep 9, T
Taphonomy III – Applications
B: 3.4.1
Sep 11, R
Time Averaging & Life vs. Death Assemblages
B: 3.2.7

Exercise 1: Rarefaction

---------------------------------------------------------------------------------------------------------------------

Week 4

Sep 16, T
Stratigraphic Completeness
TBA
Sep 18, R
Evolution I – Overview
F: 3

Overview of the fossil record I.

---------------------------------------------------------------------------------------------------------------------

Week 5

Sep 23, T
Evolution II – Microevolution 
B: 2.1.1, 2.1.2, 2.2.1
Sep 25, R
Evolution III – Macroevolution
F: 7; B: 2.3.6; TBA

Exercise 2: Stratigraphic Completeness

---------------------------------------------------------------------------------------------------------------------

Week 6

Sep 30, T
Diversity through Time
B: 2.3.2, 2.4.1
Oct 2, R
Biodiversity & Mass Extinction                       F: 8; B: 2.4.4, 2.4.5, 2.4.6; TBA

Overview of the fossil record II.


---------------------------------------------------------------------------------------------------------------------

Week 7

Oct 7, T
Midterm Exam
Oct 9, R
Phylogeny I – Methodology 
F: 4

Exercise 3: Bottom Heavy Clades & Probabilistic Paleontology

---------------------------------------------------------------------------------------------------------------------

Week 8

Oct 14, T
Fall Break – no class

Oct 16, R
Phylogeny II – Analyses 
B: 5.3.1; TBA


Exercise 4: Cladistic Analysis
---------------------------------------------------------------------------------------------------------------------

Week 9

Oct 21, T
Functional Morphology I – Adaptation 
F: 5
Oct 23, R
Functional Morphology II – Methodology
B4.1.1; TBA


Overview of the fossil record III.

---------------------------------------------------------------------------------------------------------------------

Week 10

Oct 28, T
Biomechanics
B: 4.1.3; TBA
Oct 30, R
Paleoecology I – Autecology                           F: 9; B: 4.3.2, 4.3.4
---------------------------------------------------------------------------------------------------------------------

Week 11

Nov 4, T
Paleoenvir Reconstruct: Stable Isotope Geochem
TBA
Nov 6, R
Paleoenvir Reconstruct: Organic Geochem
TBA
---------------------------------------------------------------------------------------------------------------------

Week 12

Nov 11, T
Veteran’s Day – No Class

Nov 13, R
Paleoecology II – Synecology 
B: 4.2.1
---------------------------------------------------------------------------------------------------------------------

Week 13

Nov 18, T
Biostratigraphy
F: 6; B: 5.4.1
Nov 20, R
Holocene Sea Level Rise
TBA

---------------------------------------------------------------------------------------------------------------------

Week 14

Nov 25, T
Open class – catch up
Nov 27, R
Thanksgiving break – No Class

---------------------------------------------------------------------------------------------------------------------

Week 15

Dec 2, T
Climate Change                                              F: 10; TBA; B: 4.3.5, 4.3.6, 4.3.7

Dec 4, R
Conservation Biology & Over-harvesting
---------------------------------------------------------------------------------------------------------------------

Dec 9, T
Last day of classes

Final’s Week
Final Exam

For readings:


F: Chapters in Foote & Miller.


B: Chapters in Briggs & Crowther (eds.).

Collaborative Research Project:

Paleoenvironmental Interpretation of Late Holocene Oyster Reefs Through Geobiologic Analyses


The Marine Science group here at FGCU has at the forefront of its research mission the state of Southwest Florida’s estuaries – how they have been impacted by development and management practices, and how they can be effectively restored.  Oyster reefs have been central to this research program.  Aspects of oyster biology and ecology serve as measures of estuarine health, and the conditions under which oysters exhibit maximum growth and reproduction are used as targets for restoration efforts.


As a geoscientist, I’m interested in the history of oyster reef development and what this history can tell us about the evolution of Southwest Florida’s estuarine-scape.  How have our estuaries responded to sea-level rise over the last ~5000 years, the approximate age of our estuarine-dominated coastline?  And, more interesting perhaps, how is this estuarine-scape likely to respond in the future as we experience an accelerated rate of sea-level rise?  The connections to management and restoration are real and significant: how do you restore an estuary when the geography due to sea-level rise will be considerably different than what Southwest Florida experienced prior to the arrival of western civilization and industrialization.  This problem is an ideal example of how geobiology can be enlisted to aid environmental and earth system science and will be the central justification behind our research activities in the course.


The focus of our study, the details of which the class will develop in the coming weeks, will be the paleoenvironmental interpretation of fossil oyster reefs from waters within Everglades National Park, northwest of Cape Sable.  Our present-day oyster reefs have a reefal history that dates back as much as 3000 years (the late Holocene).  Consequently, they are likely to record the history of estuary development during a time of fluctuating sea-level rise.  All of Southwest Florida’s modern oyster reefs and virtually all its fossil oyster reefs are intertidal with oyster productivity and survival dropping drastically below the shallow subtidal contours.  As sea-level rise rates accelerate, intertidal oyster reefs are likely to “drown” being incapable of growing to keep pace with the rise in sea level.  One of the fundamental unaddressed questions for our region is why oyster reefs do not develop and thrive subtidally when they are able to do so in other geographic areas.  It is this general question I would like our class project to address.

Recently, during a master’s thesis conducted by Brian Hoye at FGCU, fossil oyster reefs believed to be subtidal in nature were discovered along the outer coast of Everglades National Park.  The subtidal nature of these fossil reefs is somewhat questionable; this hypothesis of formation requires further testing and it is something that can be addressed geobiologically using the skills you’ll learn in this course.  In addition, research on modern intertidal reefs might reveal insights into the problem; we may choose to investigate modern intertidal reefs geobiologically as well.

