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GEOL 300-Syllabus






Spring, 2009

Introduction

PALEONTOLOGY is the study of life in the past based on fossil plants and animals, including their phylogeny, morphology, ecology and Earth history.

Catalog description: 
GEOL 300 Paleontology. 2 hours.  The fossil record of life on Earth. History, taxonomy, patterns of development and ancient communities.  Laboratory emphasizes fossil identification, paleoenvironmental and paleoecological interpretation, and biostratigraphic correlation. Field trip. Prerequisite: GEOL 105, 121, or 140 or BIOL 201 or 125.  Block course-three lecture periods and one laboratory period per week.  Offered in alternate years.

Goals

1. To apply paleontological concepts to the interpretation of the fossil record, e.g., paleoecology, evolution.

2. To develop skills in fossil identification, classification, and recognition of morphology.

3. To apply biostratigraphic methods to correlate strata.

4. To apply paleontological and stratigraphic techniques to geologic problems.

5. To appreciate God as Creator and Sustainer of Earth and life.

Text

MR: Clare Milsom and Sue Rigby, Fossils at a glance, 2004, Wiley-Blackwell, 155 p.

Other texts serve as references.
Faculty

Dr. Max W. Reams: Office Reed 122, Office Phone: 939-5394; mreams@olivet.edu

Laboratory Teaching Assistant

See current syllabus.
Grading

E-mail responses to questions
100

2 exams (125 points each)
250
933-1000 = A

733-766 = C

1 Fossil exam

130
900-932  = A-

700-732 = C-

7 Lab reports

210
867-899  = B+
667-699 = D+

Field trip report
 50
833-866  = B

633-666 = D

Museum report
 50
800-832  = B-

600-632 = D-

The Unknown Fossil report
 80
767-799  = C+  
 0-599 = F

Quizzes, oral/written reports, etc.
130



1000

Attendance

This course requires involvement, so attendance is essential to meet the course goals.  

Lecture Exams

Exams are mainly essay and emphasize problem solving and are take-home.

Lab Exam

Exam concentrates on identification and interpretation of fossil fauna and flora evidence.

Labs

Labs are due one week after assigned.  Be neat!

Museum Report

Prepare a 2 page report on relevant displays seen on our visit to the Field Museum in Chicago.

Field Trip Report

Our field trip will take place on a SATURDAY.  The trip should involve observing mainly Paleozoic rocks of Illinois in a quarry, creek, and three state parks.  Your report will be due one week after the trip.

The Unknown Fossil Report

This will challenge your ingenuity, creativity, and resourcefulness! You will receive a fossil of unknown identity.  Describe the specimen in as much detail as possible.  Your report should include taxonomic classification (as complete as you can), age, paleoecology, Earth history, and other interpretations you can infer.  Identification may require library work, Internet search, etc.

E-mail Responses

Send a WORD document by e-mail answering the indicated questions under the Objectives.  Follow submission date shown in the Schedule.

Oral Presentation of a Fossil Group


Choose a fossil group that interests you and prepare a 10 minute PowerPoint presentation about that group, lavishly illustrated and richly illuminated with fascinating facts!  This can be as large a group as a phylum or as small as a species.  However, each student must choose a different group to present.  First come, first served!


Prepare ppt handouts (similar to lecture handouts) to go along with your oral presentation.  It is best if you e-mail me your ppt handout file so I can print it off and save you print costs.


The Internet provides a huge resource of information (be certain to reference your sources, especially illustrations/graphics/photos.)  The text is rather abbreviated, so your work should go beyond recitation of what MR have to say!


Your talk may be given at almost any time during the course, but they should be scattered throughout the block and not all piled up on the last day!

Lab Schedule

Jan.
13
L1: Fossil Preservation and Identification; Microfossils: Bacteria, Ostracodes,




Conodonts


20
L2: Microfossils:  Algae, Protista, Spores, Pollen; Porifera, Stromatoporoids,




Archaeocyathans, Cnidaria


27
L3: Bryozoa, Brachiopoda, Mollusca: Polyplacophora

Feb.
 3 
L4: Mollusca: Gastropoda, Bivalvia, Scaphopoda, Cephalopoda;




Arthropoda (all but Trilobitomorpha)


10 
L5:Arthropoda: Trilobitomorpha; Echinodermata


17 
L6: Hemichordata, Chordata, Plants; Receive Unknown Fossil


24
FOSSIL EXAM; L7: Biostratigraphy; Well logs

Mar.  5
Museum field trip

Mar. 28 
Saturday field trip (quarry, creek exposure, three state parks)


LECTURE OBJECTIVES

Study Unit #1
*= E-mail responses required

What are fossils?

Readings: MR, p. 1-2
*1. What is the value of the study of fossils?

*2. Describe what a fossil is.

*3. Make a list of common pseudofossils.

 http://en.wikipedia.org/wiki/Pseudofossil and http://www.qm.qld.gov.au/inquiry/factsheets/leaflet0006.pdf
http://www.uwgb.edu/dutchs/petrolgy/Leaverite-Fossils.HTM
http://www.geology.ar.gov/geology/pseudofossils.htm
History of Paleontology

Reading: D. Prothero, 2004, p. 5-6

*4. What 2000 year controversy began with Xanthos of Sardis and Aristotle?

*5. How did scholars of the Middle Ages/Renaissance interpret fossils?

*6. How did Steno’s interpretation of fossils pave the way for the study of stratigraphy?
Readings:

D. Prothero, 2004, p. 7-8
http://en.wikipedia.org/wiki/History_of_paleontology#The_age_of_reptiles

http://www.paleo.cc/kpaleo/fosshist.htm
*7. What were the contributions of these people to the study of fossils: Hooke, Cuvier, Smith, Brongniart.

Geologic Time Scale

8. Briefly note the sources of the names of the Geologic Time Scale:

Paleozoic: ancient life; Mesozoic: middle life; Cenozoic: young life

Cambrian: for rocks in Wales-ancient Roman name for Wales;

Ordovician & Silurian: for rocks in Wales-ancient early Celtic tribes of Wales

Devonian: for rocks around Devonshire, England

Carboniferous-coal bearing rocks [Mississippian & Pennsylvanian-for rocks in the U.S.A.]

Permian: for rocks in the province of Perm, west of the Ural Mountains of Russia

Triassic: for rocks in Germany which were divided by their color (Red, White, Brown Trias); Jurassic: for rocks in the Jura Mountains of France, Germany, and Switzerland

Cretaceous = for rocks with chalk (creta=chalk)

Tertiary & Quaternary: old terms dating from an earlier time scale (Primary, Secondary, Tertiary, Quaternary)

Periods of the Tertiary: divisions made on the basis of percent of pseudoextinct species found in the Paris Basin rocks

Pleistocene: most recent Ice Age materials

Holocene (Recent): materials dated since the last major glacial retreat

8. Be able, at any time during the course, to reproduce the geologic time scale.

Fossil Preservation

Reading: MR, p. 6
10. Outline the general taphonomic history of a fossil.

Reading: Foote and Miller, 2007, p. 5-6
11. Discuss the major modes of fossil preservation: unaltered remains (freezing, amber), carbonization, permineralization, replacement, recrystallization, dissolution (mold and cast).

12. What materials may be preserved as fossils: apatite (bones, teeth), calcite & aragonite (both are CaCO3 but have different atomic arrangements or polymorphs), opal (SiO2.H2O alters to silica-chert), chitin [complex organic compound-may be hardened by CaCO3 or apatite (CaPO4)], cellulose (complex plant organic compound), spores & pollen of plants, soft tissues.

Reading: MR, p. 7
13. Describe the biases of the fossil record.

Reading: MR, p. 8
14. Describe how exceptionally preserved fossils may be formed.

Variation in Fossils

See Lecture Notes
15. Contrast growth strategies: accretion, addition, molting, modification.

16. Contrast isometric vs. allometric growth and describe the principle of similitude.

17. What is heterochrony?

18. Describe population variation in terms of: gene pool, ecophenotypic, sexual diamorphism (difficulty in distinguishing from species), taphonomic (post-mortem distortion).

Paleoecology

See Lecture Notes
19. Discuss: ecosystems, communities, habitat, niche, benthic, supratidal, intertidal (littoral) subtital, bathyal, abyssal, hadal, infauna, epifauna, pelagic, neritic, oceanic, planktonic, nektonic, food chain, food web, trophic, chemosynthesis, importance of temperature, aerobic, dysaerobic, oxygen-minimum zone, anaerobic, euryhaline, stenohaline, photic zone, carbonate compensation depth, hardground, substrate, paleobiogeochemistry (oxygen isotopes, carbon isotopes), food pyramids, biomass, endothermic, ectothermic, succession, pioneer, climax, replacement, exclusion principle, the three evolutionary faunas, onshore-offshore trends, tiers, escalation. 

Study Unit #2
Classification and Evolution

Reading: MR, p. 11-16
20. Be able at any time during the course to list the zoological classification of animals (correct your text by adding “Family” between Genus and Order).

21. Describe the function of a cladogram.

22. Outline evolutionary ideas of: Lamark (inheritance of acquired characters) vs. Darwin/Wallace (natural selection) and the importance of Mendel’s work (see also lecture.)

23. Describe Neo-Darwinism (see lecture.)

24. Describe challenges to Neo-Darwinism: Neo-Lamarckism (genetic assimilation), neutralism, structural and regulatory genes (homeotic genes), hopeful monsters/macroevolution, species sorting (see lecture.)

25. Contrast allopatric speciation with sympatric speciation (note that the authors apparently define “microevolution” slightly different from most authors, who consider this term to be “evolution within a species”).

26. Contrast phyletic gradualism and punctuated equilibrium.

27. How does macroevolution appear to be different from microevolution?

Biogeography

Reading: D. Prothero, 2004, p. 159-163
28. Discuss biogeography in terms of: the importance of plate tectonics, corridor, filter bridge, endemic, sweepstakes route, Noah’s Ark, beached Viking funeral ships, escalator counterflow, escalator hopscotch.

Biostratigraphy

Reading: MR, p. 3-4; attached reading
29. Describe the value of fossils for subdividing strata and time.

30. Distinguish: Eon, Era, System, Period, Series, Epoch, Stage, Age, Formation, Group, Member.

History of Life and Extinction
Reading: MR, p. 131-146
31. Outline the history of life on Earth, including the five major mass extinctions.
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