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Preliminary Syllabus

Geology 591E


Paleobiology

Spring 2008
​

Instructor:   Dr. Thomas W. Kammer

Office:         243 Brooks Hall

Phone:         293-9663
E-mail:        tkammer@wvu.edu

Web Page: http://www.geo.wvu.edu/~kammer/welcome.htm

Class Web Page: http://www.geo.wvu.edu/~kammer/geol591.htm

Office Hours: it's best to make an appointment, although I am around much of the time.

Classroom:  305 Brooks Hall

Computer Lab:  425 Brooks Hall

Research Lab:  265 Brooks Hall

FORMAT
The course will be conducted in a seminar-tutorial-project format.  We will do a research project together on crinoids from the Lower Mississippian of New Mexico.  We will frame/outline the course together to best design it for the needs of class members, particularly as those needs relate to thesis/dissertation research, and whether students are grads or undergrads.  We will then explore various topics together and the professor may range from an expert, to something of a tour guide, to even a co-explorer with the students.  Learning is a life-long experience for all of us.  Students are expected to take an active role in discussion of assigned readings.  This course will emphasize the literature on paleobiology/paleontology and, thus, each student is required to keep up with the reading assignments (this requirement cannot be over-emphasized).  If it becomes apparent that students are not doing the readings, we will have pop quizzes.  From time to time during the semester, each student may be required to present a paper from the literature of the listed topics.

PURPOSE


Paleobiology/paleontology is a huge field with many subdisciplines and, thus, it is not possible to comprehensively cover the field in a single semester, or even a life time!  For some scientists paleobiology and paleontology are essentially synonymous.  Others parse the definitions so that paleobiology focuses on the biology of these once living organisms, and paleontology focuses on their systematics and as objects in rocks for taphonomic, biostratigraphic, or paleoecologic studies.  But for many geoscientists such distinctions are not necessary.

In this course we will attempt to understand 1) the methods of how paleontology is done (taxonomic methods, systematics, and cladistics), 2) look at paleobiology’s contribution to evolutionary theory, 3) review some current topics such as …., 4) learn the paleontology of a few taxonomic groups of interest, 5) visit museums to see how paleontology is practiced, 6) collect fossils of our own, and 7) demonstrate expertise by creating a poster suitable for the Annual Meeting of the Geological Society of America.  The ultimate goal of the course is to prepare you to conduct research in paleobiology/ paleontology.
GRADES
Class Presentations, Short

Exercises, & Participation

33%

Project(s)/Long Exercises

33%

GSA Poster



33%

Research Poster:  During the course of the semester we will conduct research together on Mississippian crinoids from New Mexico.  Each student will produce a poster on which they are first author for possible presentation at the GSA Meeting in October 2008.  Having a poster to present will allow each student to apply for travel funds from the College and Department.  You are encouraged, but not required, to submit a poster and attend the GSA meeting.
FIELD TRIPS

Museums

Carnegie Museum of Natural History - a one-day trip to explore the collections of the Section of Invertebrate Paleontology:  Tuesday, Feb. 5 (weather permitting).  Exercise: write out species classifications based on cabinet/drawer labels; compare to Treatise.  Visit new dinosaur exhibits.
Smithsonian Institution's National Museum of Natural History - an overnight visit to see the research collections and public displays:  Thursday and Friday, March 13-14.  Exercise:  provide a written summary and analysis of one of the paleontologic displays. (Good time to see Macurda’s Lake Valley Fm. crinoid collection?)
Fossil collecting 

Cincinnatian of Indiana: overnight trip, Friday and Saturday, April 18-19, to collect Upper Ordovician marine invertebrate fossils.  Students will research the paleontology and stratigraphy of the Cincinnatian of Indiana/Ohio/Kentucky and make class presentations prior to the trip.  Each student will be responsible for a different topic.

TOPICS

Systematics/Taxonomy/Classification: the foundation of accurate studies.  Minimum of 4-5 weeks.
Taxonomic and Photographic Methods: describing and illustrating specimens.
How is taxonomy actually done?  How can we use GEOREF?

Project/exercise: Describe and illustrate a species in Journal of Paleontology format.  Each student may choose an appropriate specimen(s) from the Lake Valley Fm. crinoid collection.
Using the camera lucida.

Classification: organizing taxa, hopefully in an evolutionary context.
Cladistics is the mechanical means of creating a phylogenetic hypothesis.

Cladistic analysis - creating phylogenetic hypotheses using the software PAUP, Phylogenetic Analysis Using Parsimony. Exercise: work with practice data sets.

Project/exercise: Assemble a data set and analyze it using PAUP.

Evolutionary Theory

Paleontological/biological evidence for evolutionary change - readings from the literature

Origin of Phyla and Body Plans


Evidence from morphology, development, and genetics.  Evolutionary Developmental Biology, or Evo-Devo.
Fossil Groups – which ones?
At our planning session the following groups were given high priority.

Crinoids - major evolutionary trends - readings from the literature; important for Lewis Cook and possibly Beth Rhenberg.  Minimum of 2-3 weeks.
Dinosaurs - their evolution and paleobiology - readings from the literature

Tetrapod evolution?  a visit to the Phil. Academy of Science?

Possible Project - evaluation of paleontological websites for G104 and G331.
Permian extinction event?
Should we do a few topics in depth, or jump around within several topics?
Make a list of readings for each topic.

 

Readings for Advanced Paleontology

Systematics and Classification
Benton, M.J. 2000. Stems, nodes, crown clades, and rank-free lists: is Linnaeus dead?  Biological Reviews, 75:633-648.

Brown, R.W.  1956.  Composition of Scientific Words.  Smithsonian Institution Press, 882 p.  All the Greek and Latin roots you could ever need.
Carlson, S.J.  1999.  Phylogenetic systematics and palaeontology, p. 41-91.  In: D.A.T. Harper (ed.), Numerical Palaeobiology, John Wiley and Sons.
Carlson, S.J.  1999.  Evolution and systematics, p. 95-117.  In: J. Scotchmoor and D.A. Springer (eds.), Evolution, Investigating the Evidence.  Paleontological Society, Special Publication, Volume 9.

Foote, M., and A.I. Miller. 2007. Systematics, Chapter 4, p. 85-120.  In: Principles of Paleontology, Third Edition.  W.H. Freeman and Co.

International Commission on Zoological Nomenclature. 1999. International Code of Zoological Nomenclature.  International Trust for Zoological Nomenclature, London, 306 p. (in French and English)

Kitching, I.J., and others. 1998.  Cladistics, The Theory and Practice of Parsimony Analysis.  The Systematics Association, Publication No. 11, 228 p.

Lewis, D.N., and S.K. Donovan. 2007. A standardized method of describing fossils, using Echinoidea as an example.  Scripta Geologica, 134:109-118.

PAUP data sets: http://palaeo.gly.bris.ac.uk/services.html   University of Bristol, Palaeontology Group.  See Cladestore for downloadable data sets.

Prothero, D.R. 2004. Bringing Fossils to Life.  McGraw Hill.  Chapter 2, Variation in fossils, p. 20-37. Chapter 4, Systematics, p. 46-63.

Schuh, R.T.  2000.  Biological Systematics, Principles and Applications.  Cornell University Press, 236 p.

Smith, A.B.  1994.  Systematics and the Fossil Record.  Blackwell Scientific, 223 p.

Wilkinson, M. 2001. Reconstructing Phylogeny, p. 509-515.  In: D.E.G. Briggs and P.R. Crowther, eds., PALAEOBIOLOGY, Blackwell Science.

Winston, J.E.  1999.  Describing Species.  Columbia University Press, 518 p.

Evolutionary Theory

Kidwell, S. and J. J. Sepkoski.  1999.  The nature of the fossil record, p. 61-76. In: J. Scotchmoor and D.A. Springer (eds.), Evolution, Investigating the Evidence. Paleontological Society, Special Publication, Volume 9.

Marshall, C.R. 1999.  Missing links in the history of life, p. 119-144. In: J. Scotchmoor and D.A. Springer (eds.), Evolution, Investigating the Evidence. Paleontological Society, Special Publication, Volume 9.

Scotchmoor, J. and D.A. Springer.  1999.  Evolution, Investigating the Evidence.  The Paleontological Society, Special Publication, Vol. 9, 406 p.

Origin of Phyla

Davidson, E.H., and D.H. Erwin. 2006. Gene regulatory networks and the evolution of animal body plans.  Science, 331:796-800.

Hall, B.K. 2002. Palaeontology and evolutionary developmental biology: a science of the nineteenth and twenty-first centuries.  Palaeontology, 45:647-669.

Valentine, J.W. 2004. On the Origin of Phyla. University of Chicago Press.  Chapter 1, The Nature of Phyla, p. 7-39.  Chapter 5, The Fossil Record, p. 153-195.

Crinoids – see separate reading list
Mass Extinctions

Snowball Earth:

Runnegar, Bruce.  2000.  Loophole for snowball Earth. Nature (London). 405 (6785), p. 403-404.

Hyde,W. T., Crowley, T. J., Baum, S.K., Peltier, W.R. 2000.  Neoproterozoic "snowball Earth" simulations with a coupled climatic/ ice-sheet model.  Nature, 405 (6785), p. 425-429. 

Hoffman, P.F, Kaufman, A.J., Halverson, G.P., Schrag, D.P.  1998. A Neoproterozoic snowball earth. Science. 281 (5381), p. 1342-1346.

Meert, J.G., Van der Voo, Rob.  1994.  The Neoproterozoic (1000-540 Ma) glacial intervals; no more snowball Earth?. Earth and Planetary Science Letters. 123; 1-4, p. 1-13.

Kirschvink, J.L.  1992.  Late Proterozoic low-latitude global glaciation; the snowball Earth. In: The Proterozoic biosphere; a multidisciplinary study.  Schopf, J.W. (editor), Klein, C. (editor), p. 51-52.  Cambridge Univ. Press.

End Ordovician Event

Owen, A.W. and D.B.R. Robertson.  1995.  Ecological changes during the end-Ordovician extinction.  Modern Geology, 20:21-39.

Brenchley, P.J. and others.  1994.  Bathymetric and isotopic evidence for a short-lived Late Ordovician glaciation in a greenhouse period.  Geology, 22:295-298.

Brenchley, P.J., G.A.F. Carden, and J.D. Marshall.  1995.  Environmental change associated with the "first strike" of the Late Ordovician mass extinction.  Modern Geology, 20:69-82.

Elias, R.J., Young, G.A.  1998.  Coral diversity, ecology, and provincial structure during a time of crisis; the latest Ordovician to earliest Silurian Edgewood Province in Laurentia.  Palaios. 13; 2, p. 98-112.

Stanton, L.J., Sheehan, P.M., and Lesperance, P.J.  1990.  Brachiopod faunal replacement across the Ordovician-Silurian extinction event in Missouri.  In: Paleocommunity temporal dynamics; the long-term development of multispecies assemblies. Miller-William III (editor),  Special Publication (Paleontological Society). 5; p. 71-84.

Brenchley, P.J.  1989. The Late Ordovician extinction.  In: Mass extinctions; processes and evidence. Donovan, S.K. (editor),  p. 104-132. 1989. Columbia Univ. Press. New York.

Eckert, J.D.  1988.  Late Ordovician extinction of North American and British crinoids. Lethaia. 21; 2, p. 147-167.

Orth., C.J, Gilmore, J.S., Quintana, L.R., and Sheehan, P.M.  1986.  Terminal Ordovician extinction; geochemical analysis of the Ordovician/ Silurian boundary, Anticosti Island, Quebec. Geology (Boulder). 14; 5, p. 433-436.

Colbath, G.K. 1986.  Abrupt terminal Ordovician extinction in phytoplankton associations, Southern Appalachians.  Geology 14; 11, p. 943-946.

Sheehan, P.M.  1973.  The relation of Late Ordovician glaciation to the Ordovician-Silurian changeover in North American brachiopod faunas.  Lethaia, 6:147-154.

Sheehan, P.M.  1975.  Brachiopod synecology in a time of crisis (Late Ordovician-Early Silurian).  Paleobiology, 1 (2):205-212.

End Devonian Event

McGhee, G.R. Jr., 1996.  The Late Devonian Mass Extinction.  Columbia University Press, 303 p. QE721.2.E97 M39 1996, Phys. Sci. Lib.

McGhee, G.R., Jr. 1994.  Comets, asteroids, and the Late Devonian mass extinction. Palaios. 9; 6, p. 513-515.

McGhee, G.R., Jr. 1989. The Frasnian-Famennian extinction event. In: Mass extinctions; processes and evidence. Donovan-Stephen-K (editor), p. 133-151. Columbia Univ. Press.

McGhee, G.R., Jr.  1988. The Late Devonian extinction event; evidence for abrupt ecosystem collapse.  Paleobiology. 14; 3, p. 250-257. 

McGhee, G.R., Jr.  1988.  Evolutionary dynamics of the Frasnian-Famennian extinction event. In: Devonian of the world; proceedings of the Second international symposium on the Devonian System; Volume III, Paleontology, paleoecology and biostratigraphy. McMillan-N-J (editor); Embry-Ashton-F (editor); Glass-D-J (editor).  Memoir - Canadian Society of Petroleum Geologists. 14; p. 23-28. 1988.

End Permian Event
Bowring, S.A., and Erwin, D.H.  1998.  A new look at evolutionary rates in deep time; uniting paleontology and high-precision geochronology. GSA Today. 8; 9, p. 1-8.

Bowring, S.A., D.H. Erwin, and others.  1998.  U/Pb zircon geochronology and tempo of the end-Permian mass extinction.  Science, 280:1039-1045.

Erwin, Douglas H., 1993. The great Paleozoic crisis : life and death in the Permian. Columbia University Press, Physical Sciences Library  Call Number:QE730 .E79

Erwin, D. H.  1994.  The Permo-Triassic extinction.  Nature, 367:231-235.

Erwin, D. H.  1996.  The mother of mass extinctions.  Scientific American, July.

Erwin, D.H.  1996.  Understanding biotic recoveries; extinction, survival, and preservation during the end-Permian mass extinction. In: Evolutionary paleobiology.  Jablonski, D., Erwin, D.H., Lipps, J.H. (eds.); p. 398-418.  University of Chicago Press.

Isozaki, Y.  1997.  Permo-Triassic superanoxia and stratified superocean: records from lost deep sea.  Science, 276:235-238.

Olsen, P.E.  1999.  Giant lava flows, mass extinctions, and mantle plumes.  Science, 284: 604-605.

Visscher, H. et al.  1996.  The terminal Paleozoic fungal event: evidence of terrestrial ecosystem destabilization and collapse.  Proceedings of the National Academy of Sciences, 93:2155-2158.

K/T Event

Frankel, Charles. 1999.  The end of the dinosaurs : Chicxulub crater and mass extinctions Cambridge ; New York : Cambridge University Press, 1999  On order, Phys. Sci. Lib.

Kring, D.A.  2000.  Impact events and their effect on the origin, evolution, and distribution of life.  GSA Today, 10 (8): 1-7.

Norris, R.D., B.T. Huber, and J. Self-Trail.  1999.  Synchroneity of the K-T oceanic mass extinction and meteorite impact: Blake Nose, western North Atlantic.  Geology, 27:419-422.

Pearson, D.A. et al.  2001.  Palynologically calibrated vertebrate record from North Dakota consistent with abrupt dinosaur extinction at the Cretaceous-Tertiary boundary.  Geology, 29:39-42.

Extinctions: General

Benton, M.J.  1995.  Diversification and extinction in the history of life.  Science, 268:52-58.  (No sign of periodic extinctions in new data set.)

Cowen, R.  2000.  Extinction, Chapter 6, p. 91-102.  In: History of Life, Blackwell Science, Inc.

Kerr, R.  2000.  Did volcanoes drive ancient extinctions?  Science, 289:1130-1131.

Sepkoski, J.J., Jr.  1981.  A factor analytic description of the Phanerozoic marine fossil record.  Paleobiology, 7:36-53.

Sepkoski, J.J., Jr.  2001.  Mass extinctions, concept of; p. 97-110.  In:  Encyclopedia of Biodiversity, Volume 4.

 The biodiversity crisis : losing what counts / Michael Novacek, editor. 2000.  New Press, New York. 2000.  Wise Library, on order.

Dinosaurs

Archibald, J. David.  1996.  Dinosaur extinction and the end of an era : what the fossils say.  Columbia University Press,  Physical Sciences Library QE734.5 .A73 1996

Dingus, L. and T. Rowe.  1998.  The Mistaken Extinction, Dinosaur Evolution and the Origin of Birds.  W.H. Freeman, New York, 332 p. QE862 .D5 D4928 1998, Phys. Sci. Lib.

Fastovsky, David E.  1996. The evolution and extinction of the dinosaurs / David E. Fastovsky, David B. Weishampel ; with original illustrations by Brian Regal. Cambridge ; New York : Cambridge University Press, Physical Sciences Library, QE862.D5 F38 1996

Fricke, H.C. and R.R. Rogers.  2000.  Multiple taxon-multiple locality approach to providing oxygen isotope evidence for warm-blooded theropod dinosaurs.  Geology, 28:799-802.

Padian, K. and L.M. Chiappe.  1998.  The origin of birds and their flight.  Scientific American, February 1998.

Sereno, P.C.  1999.  The evolution of dinosaurs.  Science, 284:2137-2147.

Sheehan, P.M. et al. 2000.  Dinosaur abundance was not declining in a "3 m gap" at the top of the Hell Creek Formation, Montana and North Dakota.  Geology, 28:523-526.

