
Northern Arizona University

BIO 435C Evolutionary Biology

GENERAL INFORMATION


College:  Arts and Sciences


Department:  Biological Sciences


Course:  BIO 435  Evolutionary Biology


Hours:   3 clock hours, 3 credit hours


Instructor:


Office:


Lab:


Office Hours:


Telephone

COURSE PREREQUISITES


BIO 340, or equivalent.

SENIOR CAPSTONE EXPERIENCE


This course is a designated Senior Capstone course.  As such, it can be used to fulfill the University Liberal Studies requirements.  Senior capstone experiences must be designed to train students in two to four essentials skills and to evaluate learning outcomes by requiring students to demonstrate acquisition of those skills (creative thinking, critical reading, effective oral communication, effective writing, ethical reasoning, quantitative/spatial analysis, scientific inquiry, use of technology).  Second, the capstone experience must require students to demonstrate an understanding of core concepts within the major, discipline, or program.


Evolution informs, and is informed by, all other subdisciplines within biology.  In this course you will be exposed to the entire spectrum of biological inquiry.  No other single biology course is more integrative and more central to a unified understanding of biology.  As such, it is an ideal capstone course.  In this course, you will be required to call on knowledge gained in many other subdisciplines such as ecology, cell biology, comparative anatomy, genetics, and developmental biology.  Furthermore, evolutionary theory has had profound effects outside of biology.  In particular, it has revolutionized man's view of his place in nature.  Evolutionary biology forces us to consider deep and fundamental questions about what it means to be human.  You will be expected, through outside reading and through assigned writing exercises, to explore some aspect of this "extended realm" of evolutionary biology.


In this course, it is expected that you will be trained and evaluated in critical reading/analysis, scientific inquiry, ethical reasoning, and effective writing.  These skills will be emphasized through such means as book reports and term papers, readings and discussions of articles in the primary literature, oral presentations, and essay examinations.  Also, a required assignment of all students in the course will be to "write a cover statement for your learning portfolio in which you explain how the pieces in your portfolio link what you have learned in your major to what you have learned in your liberal studies program.  In this statement you should discuss your strengths and describe your goals for your future development."

COURSE DESCRIPTION AND OBJECTIVES


The major course objective is to provide students in biology and related disciplines with an in-depth understanding of modern evolutionary biology.  Evolution is the chief unifying principle in the biological sciences.  The Darwinian idea of descent with modification under the influence of natural selection, together with more recent developments in evolutionary biology, have had a profound effect not only on the biological sciences but also on man's view of himself and of his relationship to the natural world.  The evolutionary perspective spans the entire breadth of biology.  Emphasis will be placed on helping students to integrate course material with their previously acquired knowledge and to think synthetically.


This course is intended for undergraduates who have a substantial background in biology.  The course is roughly divided into two broad sections: Phenotypic/Macro Evolution and Evolution at the Molecular Level.  Students should leave the course with:

(1)
A thorough understanding of Darwinian evolutionary theory, including 
natural selection, adaptation and sexual selection;

(2)
An understanding of models of speciation;

(3)
An introduction to phylogenetic reconstruction, and the application of 
phylogenetics to the study of evolutionary processes;

(4)
An introduction to the study of macroevolutionary patterns (radiation and 
extinction), and evolutionary biogeography

(5)
An introduction to the contributions of quantitative and population genetics 
to the development of evolutionary theory, including "non-Darwinian" 
evolution;

(6)
An introduction to molecular evolution, including molecular clocks and 
evolution of multi-gene families.

COURSE STRUCTURE/APPROACH


Class meetings will consist of three hours of lecture per week by the instructor.  Lectures will be based on textbook material, supplementary readings, or a combination of both.  Accordingly, reading assignments may be from both the text and from material on reserve in the library.  This is intended to be a reading, thinking, and writing intensive course (see Evaluation Methods below).

TEXTBOOKS

Required:


Darwin, Charles.  1859.  The Origin of Species.  (various editions and reprintings)


Ridley, Mark.  1996. Evolution,  2e.  Blackwell Scientific, Cambridge, MA, USA.

OPTIONAL READINGS

(Please note:  this list was current at the time that Dr. Service last taught this course as BIO 371.  It will be updated to include more recent literature when the course is taught as BIO 435C in 2002-2003)

Still in print (I think), available in paperback (?), and good reading


Bowler, P.  1984.  Evolution: the History of an Idea, rev. ed. (1989).  Univ. of 

California Press, Berkeley, CA.  (pap. 14.95)


Dawkins, Richard.  1987.  The Blind Watchmaker: Why the Evidence of 

Evolution Reveals a Universe without Design.  W.W. Norton, NY. (pap. 

7.95)  Why evolution and adaptation are inevitable given the properties of 

living systems

Futuyma, D. J.  1982.  Science on Trial: the Case For Evolution.  Pantheon Books, 

NY. (pap. 10.36)  A synopsis of evolutionary theory and a refutation of 

creationist arguments


Gould, Stephen J.  1989.  Wonderful Life:  the Burgess Shale and the Nature of 

History (1990 ed.)  W. W. Norton, NY  (pap. 10.95)  An interesting 

description of the process of reconstructing extinct forms, by one of the 

more controversial figures in evolutionary biology

Johanson, Donald, and Maitland Edey.  1981.  Lucy: The Beginnings of 

Humankind (1988 ed).  Warner Books, NY.  (pap. 13.95)  An entertaining 

account of the human side of "doing" paleoanthropology and an excellent 

description of the hominid fossil record

Kitcher, Philip.  1982.  Abusing science: the Case against Creationism.  MIT Press, 

Cambridge, MA.  (pap. 9.95)  The title says it all


Reader, John.  1988.  Missing Links: the Hunt for Earliest Man, 2nd ed.  Viking 

Penguin, N.Y.  (pap. 7.95)A very readable historical treatment of the 

discovery of hominid fossils.


Tattersall, Ian.  1995.  The Fossil Trail:  How We Know What We Think We 

Know About Human Evolution.  Oxford University Press, NY.  A rather 

detailed account of the history of paleoanthropology and of the fossil 

evidence regarding hominid evolution.  Less readable than Missing Links, 

but more thorough.


Weiner, Jonathan.  1994.  The Beak of the Finch.  Alfred A, Knofp, NY.  A nice 

account of how biologists study evolution in action in "the field," focusing 

on studies of Darwin's finches in the Galápagos.
The Creationist's Side


Gish, Duane.  1985.  Evolution: the Challenge of the Fossil Record.  Master Bks. 

(pap. $8.95)


Morris, Henry M.  1987.  What is Creation Science? (rev. ed).  (pap. 10.95)


Whitcomb, John C., and Henry M. Morris.  1961  The Genesis Flood.  Baker Bks. 

(pap. 10.95)

Other Books (among many)

Darwin, Charles.  1871.  The Descent of Man and Selection in Relation to Sex.  

(various reprints)

Dawkins, Richard.  1976.  The Selfish Gene.  Oxford Univ. Press, Oxford.


Dawkins, Richard.  1982.  The Extended Phenotype.  Oxford Univ. Press, Oxford.


Ghiselin, Michael T.  1969.  The Triumph of the Darwinian Method (1984 

edition).  University of Chicago Press, Chicago.


Gould, Stephen J.  1977.  Ever since Darwin :  reflections in natural history.



Norton, N.Y.


Gould, Stephen J.  1985.  The flamingo's smile :  reflections in natural history.



Norton, N.Y.


Gould, Stephen J.  1983.   Hen's teeth and horse's toes.  Norton, N.Y.


Gould, Stephen J.  1996.  The Mismeasure of Man.  Norton, N.Y.


Gould, Stephen J.  1977.  Ontogeny and phylogeny.  Belknap Press of Harvard 

University, Cambridge, MA


Gould, Stephen J.  1980.  The panda's thumb :  more reflections in natural 

history.  Norton, N.Y.


Gould, Stephen J.  1987.  Time's arrow, time's cycle :  myth and metaphor in the



discovery of geological time. Harvard University Press, Cambridge, MA


Greene, J. C.  1959.  The Death of Adam: Evolution and its Impact on Western 

Thought.  Iowa State Univ. Press, Ames, IA.


Himmelfarb, Gertrude.  1959.  Darwin and the Darwinian Revolution.  W. W. 

Norton, NY ( reprinted 1968).


Hofstadter, Richard.  1955.  Social Darwinism in American Thought.  Beacon 

Press, Boston.


Hull, David L.  1973.  Darwin and His Critics.  Univ. of Chicago Press, Chicago.


Kevles, Daniel J.  1995.  In the Name of Eugenics:  Genetics and the Uses of Human 

Heredity, 2nd ed.  Harvard Univ. Press, Cambridge, MA.


Johanson, Donald, and James Shreeve.  1989.  Lucy's Child: The Discovery of a 

Human Ancestor (1990 ed).  Avon.  (pap. 10.95)


Margulis, Lynn.  1982.  Early Life.  Science Books International, Boston.


Mayr, Ernst.  1991.  One Long Argument:  Charles Darwin and the Genesis of 

Modern Evolutionary Thought.  Harvard Univ. Press, Cambridge, Mass.
Moorhead, A.  1969.  Darwin and the Beagle.  Harper and Row, NY


Morris, H. M., ed.  Scientific Creationism.  Creation-Life Publishers, P.O. 

Box 15666, San Diego, CA.


Radinsky, Leonard B.  1987.  The Evolution of Vertebrate Design.  Univ. of 

Chicago Press, Chicago.


Raff, R., and T. Kauffman.  1983.  Embryos, Genes, and Evolution: the 

Developmental Basis of Evolutionary Change.  MacMillan, NY.


Raup, David M.  1991.  Extinction:  Bad Genes or Bad Luck.  W. W. Norton, New 

York.


Ruse, Michael.  1979.  The Darwinian Revolution.  The University of Chicago 

Press, Chicago.


Ruse, Michael.  1982.  Darwinism Defended: a Guide to the Evolution 

Controversies.  Addison-Wesley, Reading, MA.


Simpson, George Gaylord.  1967.  The Meaning of Evolution (rev. ed.).  Yale 

Univ. Press, New Haven, CT.


Stanley, S. M.  1979.  Macroevolution, Pattern and Process.  Freeman, San 

Francisco.


Williams, George C.  1966.  Adaptation and Natural Selection.  Princeton Univ. 

Press, Princeton.

EVALUATION METHODS and DEADLINES


Assignments and Examinations:


Exams:  There will be two mid-term exams and a final exam.  These will each involve writing several short essays.


Research paper:  You will be required to write a 10-15 page paper  (typewritten, double spaced) that researches a current topic in evolutionary biology.  This paper should be based upon a synthesis of information from at least five articles in the primary literature.  Recent issues of the journal Evolution are an excellent source of topics and papers.  Incorrect grammar and spelling will be considered in assigning grades.


Book report:  You will be required to read one of the optional books listed above and to write a report.  Your report should be approximately 10 pages long (typewritten, double-spaced) and should summarize and evaluate the major arguments and conclusions of the book.  With the approval of the instructor, you may report on a book not included in the above list.  This exercise provides a ready avenue for exploration of the larger social and philosophical ramifications of evolutionary theory.  Incorrect grammar and spelling will be considered in assigning grades.


Course grade:  Your course grade will be based upon the three exams, the research paper and the book review.  Exams will be weighted equally:  each will receive a numerical score from zero to 20 pts.  The research paper and the book report will each be worth 25 pts.  Thus, the maximum number of points that can be accumulated during the semester is 110.  Course letter grades will be assigned according to the following scale:



99 - 
110
A



88 - 
98.9
B



77 - 
87.9
C



66 - 
76.9
D



< 66


F


Penalties, Dates and Deadlines:  The dates for the mid-term exams and the due dates for the papers are given on the course schedule.  See below for penalties regarding late book reports.

COURSE POLICY


Re-tests/Make-up tests/Penalties


Students will not be allowed to re-take tests in order to attempt to improve their grades.  Make-up exams will be given for students who have satisfactory reasons for missing an exam.  If you know in advance that you will miss a mid-term (e.g., for participation in a qualifying university-sponsored activity), please make arrangements with me to take the exam prior to the scheduled time.



Late book reports will be penalized a minimum of 1 point.  Book reports more than one week late will be penalized 2 points; reports more than 2 weeks late will penalized 4 points; and reports more than 3 weeks late will be penalized 6 points.


Attendance



Regular attendance is expected.


Auditing



Auditors must attend at least two thirds of the class meetings in order to have a successful audit recorded on their transcripts.  Auditors will not be required to complete any assignments.  However, I will grade any assignments that are handed in.

NORTHERN ARIZONA UNIVERSITY

POLICY STATEMENTS

SAFE ENVIRONMENT POLICY


NAU's Safe Working and Learning Environment Policy seeks to prohibit discrimination and promote the safety of all individuals within the university.  The goal of this policy is to prevent the occurrence of discrimination on the basis of sex, race, color, age, national origin, religion, sexual orientation, disability, or veteran status and to prevent sexual harassment, sexual assault or retaliation by anyone at this university.


You may obtain a copy of this policy from the college dean's office.  If you have concerns about this policy, it is important that you contact the departmental chair, the Office of Student Life (523-5181), the academic ombudsperson (523-9368), or NAU's Office of Affirmative Action (523-3312).

STUDENTS WITH DISABILITIES


If you have a learning and/or physical disability, you are encouraged to make arrangements for class assignments/exams so your academic performance will not suffer because of the disability or handicap.  If you have questions about special provisions for students with disabilities, contact the Counseling and Testing Center (523-2261).


It is your responsibility to register

ACADEMIC INTEGRITY


Cheating on examinations is a serious breach of academic ethics.  Observed instances of cheating will, if the evidence is sufficiently compelling, result in some measure of disciplinary action.  Such action may include the awarding of a grade of zero on the exam in question, and possible additional sanctions (see Student Handbook, Appendix F).  It is also a violation of academic ethics to respond for another person, who is not in attendance, when class roll is taken.


Acts of academic dishonesty, including, but not limited to, such activities as plagiarism, forging an instructor's signature, stealing tests, copying themes or tests from other students, or using "crib notes", are regarded as serious offenses by the department and the university.  Students charged with such acts are subject to the Arizona Board of Regents Code of Conduct and procedures set by NAU.


Special care must be taken by students not to represent the work of others as their own when preparing and presenting reports and papers for a grade in a course.  The intentional use of another's intellectual property without giving credit to that person is dishonest and considered an act of plagiarism -- the systematic, unacknowledged use of techniques, data, words, or ideas of another.  Plagiarism is illegal and the injured party can sue.  Similarly, students in the process of obtaining data and preparing research reports must guard against knowingly incorporating false of erroneous results.  The intention to deceive others in this regard is fraud.  Fraud can have a severely detrimental effect on a student's career and harms others that are misled by relying on fraudulent claims.

INSURANCE STATEMENT


Students participating in a University-sponsored field trip do not have health or medical coverage through the State's self-insurance program in the event of an accident.  This also applies to students who are injured in the dorm, classroom, or University-supported activity.  Students should provide their own health and medical coverage, either through their parents' insurance policy or by purchasing a student plan, such as the one available through Fronske Health Center.

COURSE OUTLINE AND SCHEDULE (Note:  this is an example based upon a previous section)

Dates

Topics

Ridley Chapters



PART I – PHENOTYPIC EVOLUTION
Aug. 29 - Sept. 5
Evolution by natural selection - the argument
1, 3



Read the "Origin", also

Sept. 7 - 19
Selection and adaptation

4, 9, 11-13



— quantitative phenotypic variation



— analysis of selection and adaptation

Sept. 21 - Oct. 5
Species and speciation

15, 16



— species concepts



— mechanisms of speciation

Oct. 7

TEST 1

Oct. 10 - Oct. 19
Classification and phylogeny

14, 17



— cladistics



— uses of phylogenetic information

Oct. 17
BOOK REPORT due

Oct. 26 - 31
Macro-evolutionary patterns

19 - 22


— radiation and extinction


— rates of evolution


PART II – EVOLUTION AT THE MOLECULAR LEVEL
Nov. 2 - 7
One-locus natural selection theory


5

Nov. 9
TEST 2

Nov. 11 - 16
Processes in finite populations


6



— genetic drift and genealogical coalescence


— non-adaptive evolution

Nov. 21
Neutral theory and molecular clocks
7

Nov. 21
RESEARCH PAPER due

Nov. 28 - Nov. 30
Molecular and genomic evolution
10


— multi-gene families


— chromosome structure and number


— genome size

Dec. 5 - 7
Selected topics / catch up?

-1-


