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California State University, Fresno
Department of Biology

EVOLUTION
Spring 2007
Course N&IOSCI 180 InstructorDr. Madhusudan Katt
Unit Value3 OfpceRoom 218B, Science Buildir
LocationScience 141 Email:mkatti@csufresno.ec

LecturesWF 12:00-12:50 Tel:559¥%278¥24¢
Ofbce Hourston/Thu: 1-3 PM http://zimmekcsufesno.edu/~mkat

Course Bloghttp://zimmeicsufiesno.edu/~mkatti/evolution/evolution.k

AJWu/a.;

DESCRIPTION: BIOSC 180, Evolution, 3 units

Prerequisitessenior standing or permission of instructor; BIOSC 130, 140A-B. Required of
all biology majors. Evolutionary processes and patterns. Satisbes the senior major
requirement for the B.S. in Biology. (Formerly BIOL 125)

TEXTBOOKS (required):

Freeman, Scott and Jon C. Hés@hutionary Analysis, 4th editiarPrentice Hall / Benjamin
Cummins. The authors and textbook publisher also offers a usefuhpanion web sitet
http://wps.prenhall.com/esm_freeman_evol. #he web site provides chapter outlines,

quizzes, literature links, case studies, answers to questions in the text, simulation models, and
other resources and links. | will draw upon these online materials throughout the course, so
an effort on your part to use them should pay dividends.

Darwin, Charle®n the origin of species by means of natural selection, 1st edition, 1859
Several excellent reproductions of this 1st edition are available, including one through the
textbook department at the Kennel Bookstore. There alsoseveralonline versionsof the 1st
edition, since the complete text feeely available electronicallyso those of you who prefer to
read digital media rather than old-fashioned dead-tree editions, feel free to use these. | want
you to read the Prst edition of this book to get DarwinOs initial writings untainted by feedback
from readers, to put you in mind of a mid-19th century English reader coming across this title
for the brst time, so please donOt purchase subsequent editspeeially not the 6th edition!!
We will touch upon various topics from DarwinOs book from time to time in the classroom,
but I will not be lecturing directly from it. | will, however, include questions from the book in
the exams, so you have to read the whole thing!

| will also recommend other books for optional bedtime reading during class, on the class
blog, and viaBlackboard so keep your eyes open for those.

WEB SITE and other electronic issues: There is a class web site accessedBieckboard If

you have not usedlackboardbefore, | will give you instructions. | will post everything | can

on thesite b lectures, electronic presentations, émail and Internet access are required for
this course. If you donOt have email, you MUST get an account: you are entitled to a free
account as a CSU Fresno student. You will ONLY be able to access Blackboard if you have a
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CSU Fresno email login and password. If you live off campus you will have to pay the Central
Valley Internet project (CVIP) for the privilege of connecting to the universityOs server. In
addition, extra goodies will be posted on the class blog (see above for URL), perhaps on a
weekly basis, to expand your horizons.

ABOUT THE COURSE: This is an integrative course that applies molecular, cellular, and
organismal principles to an analysis of biological diversity in the context of evolutionary
patterns and processes. Evolutionttse guiding paradignin the biological sciences, informs

and guides ALL scientibc inquiry, and has had a profound and fundamental impact on the
structure of human society. An understanding of evolution requires synthesis of knowledge
and principles from (among others) genetics, ecology, phylogeny, paleontology, biogeography,
natural selection, adaptation, and molecular variation and diversity. Other than readings from
the texts, anything | say or do in lecture is fair game on an examination, AND | will dePnitely
incorporate testing for concepts and information provided in the textbooks that | do not
necessarily cover in class i.e. you should read the book. If you miss a lecture BETES

FROM SOMEONE. Asking me for a copy of my notes is fruitless B | donOt have prepared
lecture notes. | donOt use Powerpoint, as | prefer AppleOs Keynote for presentation. | will post
lectures online (a few days after each class) in PDF format only, as it is easy for me to export
them as PDFs without having to worry about formatting errors and such. | do not have the
time to convert all the presentations into Powerpoint format, so donOt ask me to do so. And
note that my Keynote presentation slides are mostly skeletal outlines onlybthey will make
limited sense without being Reshed out through classroom note-taking. Remember, this is
your education b take responsibility for it. As this course is intended to develop your ability to
think logically and critically, active discussion will be encouraged.

ABOUT ME: IOm an evolutionary ecologist with a primary research focus on how vertebrates
respond and adapt (or not) to natural and man-made variation in the environment. | study
birds, primarily, and, to a lesser extent mammals, especially primates. My research approach
is integrative and addresses physiological, behavioral, and ecological mechanisms underlying
patterns in the distribution / abundance of species, in the light of ongoing human inf3uence.
My current research focus is on understanding how bird species are responding to habitat
changes associated with urbanization, locally in the San Joaquin Valley, as well as in cities
elsewhere in the world. You are encouraged to visit my lab website for more on what | do,
and for research opportunities if you are interested. If you have problems, questions, or
interests B please come and see Mg office is in Science 218, and I welcome you to drop

in at any time to talk if I am relatively free at that moment. You may also use the

conference table in my lab to study / hold discussions if it is frsed IOm happy to arrange
appointments outside my ofPce hours.

ASSESSMENT: The course grade is based on two midterm exams, a bPnal, one critical essay,
a bnal term paper, and classroom participation. The second midterm will mainly cover

material since the pPrst midterm, but will include previously studied topics, so should be
considered cumulative. The bnal is cumulative. Examination questions will be in a variety of
formats: multiple choice, matching, short essay, long essay, etc. The critical essay and term
paper are discussed below. I typically do not adjust grades to a curve: you earn points (see the
following section) and are graded accordingly. | will check to make sure that the class grade
distribution is not too variable between exams - and if | bnd that the grade variansas(ard
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deviation, s)dlo indeed differ signibcantly from one exam to the next, | may convert them to
standardT-scores(T=50+102awherez=(obs. score - mean)/sadd using an appropriately

weighted T-score to derive your Pnal grade. | have not had to use this in the past, but, should
the need arise, can provide more explanation of this method. If you miss either midterm, you
must take a make-up exam. Make-ups are given during the same 2-hour scheduled time as the
Pnal exam B you should have adequate time to Pnish both. BUT B do yourself a favor and
donOt miss an exam.

Participation points Bthese are awarded for some degree of engagement in the class activities,
not merely warm bodies in the classroom. There are 40 points to be earned during the
semester, 5-10 points at a time, awarded at random. Those individuals in class on a
participation day get the points. Usually the days chosen actually have a participative
component to them b interactive group exercises, demonstrations, etc.

ASSESSMENT AND EXAM SCHEDULE AND GRADE CUTOFFS

Exam Points DATE Grade cutoffs
Midterm 1 100 FRIDAY, 23 FEBRUARY
Midterm 2 100 WEDNESDAY, 28 MARCH A=>85%
Final 150 WEDNESDAY, 16 MAY, 1:15-3:15PM | B =75 -84.49%
Critical essay 25 DUE FRIDAY, 2 MARCH VIA TURNITIN | C =65 - 74.49%
Term paper 100 DUE FRIDAY, 27 APRIL VIA TURNITIN | D =55 - 64.49%
Participation 8@5=40 Random F =<54.49%
Total 515

MY POLICIES:If you are going to come to class, please come on time. If you canOt make it
until half way through class, donOt come. It is extremely disruptive to the learning of your
fellow students to have a chain of latecomers. Food; no, too noisy: drink; OK until the prst
major spill. If you have electronic communication devices including iPods, cell phones,
beepers, pagers, Palm Pilots, computerized watches, or whatever the next technological
innovation is, TURN THEM OFF. If you absolutely have to communicate with someone,

leave class to do so. If you need to bring a visitor to class, please see me before the day of the
class. | donOt take roll after the brst two weeks; this is your education, so if you either canOt
make it to class, or donOt wish to come to class, that is your choice. However, there are 40
points to be earned for class participation. These points are awarded are random, usually on
days when we are doing something participative or interactive. If you miss a class, you may
consult fellow students for notes; please do not expect me to do the entire lecture a second
time during ofbce hours, although | can help you catch up if you miss something substantial
for valid reasons. | like to stimulate intellectual exchange as a part of the learning process, and
therefore encourage collaboration among students. In that spirit, you are welcome to come to
ofbce hours as a group to discuss / debate / argue any topic at least tangentially relevant to the
course. And you might enjoy forming a reading group to go oVée Origin of Species.

Lastly, registration issues are your responsibility: please be aware of and follow this semesterOs
deadlines from the schedule of classes.
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Withdrawal from the class (AKA dropping after the drop deadline): It is possible under
exceptional circumstanceddr serious and compelling reasons) to withdraw from a class

after the drop deadline (February 13), with the approval of the instructor (me) and the Dean

of the College of Science and Mathematics (we both have to sign the form). If that is the case,
then you must provide me with written documentation of your reasons for needing to
withdraw from the class.

Here is the formal language from the current catalog:

After the seventh day of instruction, a student may drop a course only for a serious and compelling rez
that makes it impossible for the student to complete course requirements. A serious and compelling re
debned as a medical, emotional, or other condition acceptable to and veribed by the dean of the colle
in which the course is offered. The condition must be stated in writing on the drop form. Upon signing 1
form, the course instructor may add a written recommendation to the college/school dean in the space
provided. The dean may require that the student provide written substantiation as deemed necessary.
or performing poorly in a class is not an acceptable serious and compelling reason within the universit
policy, nor is dissatisfaction with the subject matter, class, or instructor.

During the bPnal three weeks of instruction, dropping an individual course is not permitted unless speci
approval is given by the registrar in cases such as accident or illness where the cause of the drop is d
circumstances beyond the student's control. If the student has completed a signibcant portion of the re
coursework, incomplete grades are often assigned.

Simply put D if you need to withdraw from the class, there needs to be a very good and
documented reason, or neither the dean nor | will allow the withdrawal. Failing th&éSched"

a serious and compelling reas®he last possible date that you may withdraw from the class is
April 17.

UNIVERSITY POLICIES: | fully support the universityOs policies, including, but not limited
to, the following:

Students with DisabilitiedJpon identifying themselves to the instructor and the university,
students with disabilities will receive reasonable accommodation for learning and evaluation.
For more information, contact Services to Students with Disabilities in Madden Library 1049
(278-2811).

Cheating and Plagiarism?Cheating is the actual or attempted practice of fraudulent or
deceptive acts for the purpose of improving one's grade or obtaining course credit; such acts
also include assisting another student to do so. Typically, such acts occur in relation to
examinations. However, it is the intent of this depPnition that the term ‘cheating’ not be limited
to examination situations only, but that it include any and all actions by a student that are
intended to gain an unearned academic advantage by fraudulent or deceptive means.
Plagiarism is a specibc form of cheating which consists of the misuse of the published and/or
unpublished works of others by misrepresenting the material (i.e., their intellectual property)
so used as one's own work." Penalties for cheating and plagiarism range froma 0 or F on a
particular assignment, through an F for the course, to expulsion from the university. For more
information on the University's policy regarding cheating and plagiarism, refer to @hass
Schedule(Policy/Legal Statements) or th&niversity Catalog(University policies).
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Computers"At California State University, Fresno, computers and communications links to
remote resources are recognized as being integral to the education and research experience.
Every student is required to have his/her own computer or have other personal access to a
workstation (including a modem and a printer) with all the recommended software. The
minimum and recommended standards for the workstations and software, which may vary by
academic major, are updated periodically and are available fiofarmation Technology
Servicesor the University Bookstore. In the curriculum and class assignments, students are
presumed to have 24-hour access to a computer workstation and the necessary
communication links to the University's information resources."

Disruptive Classroom Behavidithe classroom is a special environment in which students and
faculty come together to promote learning and growth. It is essential to this learning
environment that respect for the rights of others seeking to learn, respect for the
professionalism of the instructor, and the general goals of academic freedom are

maintained. ... Differences of viewpoint or concerns should be expressed in terms which are
supportive of the learning process, creating an environment in which students and faculty may
learn to reason with clarity and compassion, to share of themselves without losing their
identities, and to develop and understanding of the community in which they live . . . Student
conduct which disrupts the learning process shall not be tolerated and may lead to disciplinary
action and/or removal from class."

Copyright policyCopyright laws and fair use policies protect the rights of those who have
produced the material. The copy in this course has been provided for private study,
scholarship, or research. Other uses may require permission from the copyright holder. The
user of this work is responsible for adhering to copyright law of the U.S. (Title 17, U.S.
Code). To help you familiarize yourself with copyright and fair use policies, the University
encourages you to visit itsopyright web page

Digital Campus course web sites contain material protected by copyrights held by the
instructor, other individuals or institutions. Such material is used for educational purposes in
accord with copyright law and/or with permission given by the owners of the original
material. You may download one copy of the materials on any single computer for non-
commercial, personal, or educational purposes only, provided that you (1) do not modify it,
(2) use it only for the duration of this course, and (3) include both this notice and any
copyright notice originally included with the material. Beyond this use, no material from the
course web site may be copied, reproduced, re-published, uploaded, posted, transmitted, or
distributed in any way without the permission of the original copyright holder. The instructor
assumes no responsibility for individuals who improperly use copyrighted material placed on
the web site.

WRITING REQUIREMENTS

CRITICAL ESSAY The major objective of this is to allow you the opportunity to write

scientibpc prose and for me to edit and evaluate that writing BEFORE the term paper. In the
past there have been students whose writing skills have needed signibcant improvement, and
they have done poorly on the bnal term paper. This way we collectively have an opportunity
to reduce the chance of such a possibility.
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The essay will be a critique of a published paper in the peer-reviewed literature. The topic will
be in an area of evolutionary research. The critique will be 2-3 double-spaced typed pages.
Precise requirements will be distributed with the paper.

TERM PAPERT0 be blunt, this isSVGERY IMPORTANT.

Each student is required to submit a paper to fulbll the requirements of the course. The
precise requirements for this paper are on a separate document to be handed out in class and
posted on the class websites shortle pass the class, you are required to have pre-

approval of the topic of your paper, complete the paper and submit it electronically via

Turnitin, AND obtain a passing grade.

PRIMARY LEARNING OUTCOMES

| expect that by the end of this class you will be able to write a short essay on ANY major
topic in the beld of evolutionary biology, design an actual or thought experiment to test an
evolutionary hypothesis, and be able to answer typical Graduate Record Examination
guestions with an evolutionary theme. Secondly, | expect your term paper to demonstrate
your ability to access primary information from the print and electronic media, and to use that
information in a synthetic manner.
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Course schedule: topics and dates are subject to change with notice according to
circumstance, necessity, or other compelling reason (me getting behind is the usual one).

NOTE: THE TERM PAPER IS DUE ON FRIDAY, 27 APRIL, AND THE TOPIC
MUST BE PRE-APPROVED BY FRIDAY, 9 MARCH.

migration, drift, nonrandom mating

WEEK Set Due READING
'WEEK 1: (17 Jan) Introduction, history of evolutionary Chapter 1,
biology, HIV supplements
'WEEK 2: (22 Jan). The Pattern of Evolution Chapter 2
WEEK 3: (29 Jan). Natural Selection Chapter 3
WEEK 4: (5 Feb). Estimating Evolutionary Trees Chapter 4
WEEK 5: (12 Feb). Mechanisms: Mutation and Gene|Critique 1 Chapter 5
Variation
WEEK 6: (19 Feb). Mechanisms: Population genetics Chapter 6
selection and mutation

FRI 23 FEB, MIDTERM 1

WEEK 7: (26 Feb). Mechanisms: Population genetics Critique 1, Fri |Chapters 7-8

WEEK 8: (5 Mar). Mechanisms: Evolution at multiple
loci - linkage and Sex

Term paper
topic approval

Chapters 8-9

WEEK 9: (12 Mar). Adaptation and Sexual selection

Chapter 10-11

'WEEK 10: (19 Mar). Sexual Selection, Kin Selection
and Social Behavior

Chapter 11-12

WEEK 11: (26 Mar). Evolution of Life Histories Chapter 13
WED 28 Mar, MIDTERM 2
SPRING BREAK: APRIL 2-6
'WEEK 12: (9 April) Phylogenomics and Molecular Chapter 15
Basis of Adaptation
'WEEK 13: (16 April) Mechanisms of Speciation Chapter 16

WEEK 14: (23 April). Evo-Devo: Development and

Term paper due

Chapters 19

evolution 27 April
'WEEK 15: (30 April). Origin of Life, Cambrian Chapters
Explosion, Human Evolution 17-18, 20
WEEK 16: (7 May) Human evolution. Wrap up and Chapter 20,
review. Everything
'Wednesday 9 May, last day of instruction
Final Exam Prep. & Faculty Consultation Days Thursday & Friday (10 & 11 May
Final Exam Wednesday, 16 May [1:15-3:15 PM
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