Evolution (BIO 48500 and A8500), 3 credits
Fall 2013, Ana Carnaval

Course dynamics and expected commitment. Welcome to Evolution! If you want a break from lecture-based courses and are eager to read classic papers in Ecology and Evolution, write, and take an active role in class through guided discussions, this class is for you. This will be no easy grade: Evolution students spend at least one full day per week preparing for class. You must make time to read ca. 20 pages of scientific text per week (including, often times, one book chapter and one scientific chapter), make connections across topics, write one well-argued essay every week, and express and discuss your opinions with your peers every Thursday. We will have three long-answer exams. This class is for serious, committed MSc. students and upper level undergraduates who have basic knowledge of ecology, evolution, and genetics, and who seek to broaden their exposure to Evolutionary Biology research.
Bulletin description: Historical development and current under​standing of the principles of evolution.
Course objectives (overview and philosophy): Evolution examines a spectrum of biological processes at various levels of organization. By reading the primary literature with the aid of an essay-based textbook, students will think about, discuss, and write about major topics in evolutionary processes. Topics include natural and sexual selection, adaptation, adaptive and evolutionary radiations, geographic mosaics of co-evolution, evolutionary biogeography, speciation, evolution of development, paleontology, and evolutionary thinking in conservation. 
	Course objectives

After completing this course, students should be able to:

	1. Describe the individual and population-level processes involved with natural and sexual selection

	2. Describe how adaptations arise and identify major evolutionary and adaptive radiations in history 

	3. Describe the roles of species interactions and environmental attributes in co-evolutionary dynamics, and identify geographic mosaics of co-evolution

	4. Describe the biological processes and abiotic factors that lead to spatial patterns of biodiversity

	5. Describe processes of species formation and use data to determine phylogenetic relationships

	6. Describe how developmental changes at the intra and extra cellular level lead to morphological adaptation and evolutionary change

	7. Describe how fossil-based research enables inference of evolutionary pathways

	8. Describe how evolutionary thinking can inform biodiversity conservation

	9. Critically interpret the primary and secondary literature, and make connections across disciplines and topics

	10. Effectively communicate opinions and findings verbally and in written form


Requirements. BIO 228.

Meeting venue and times. Our class meets in Marshak (MR) 506, every Thursday, from 2:00 PM to 4:45 PM.

Instructor contact and office hours. Ana Carnaval (office: MR 814; lab: MR 803), acarnaval@ccny.cuny.edu. Office hours are Fridays from 10:30AM to 12:30 PM, or by appointment.

Textbook. J. Losos (Ed). 2011. In the Light of Evolution: Essays from the Laboratory and Field. Roberts and Co., Colorado (if you don’t have the means to purchase this book, please come see me).
Weekly homework. You will have to:
1. Carefully read your assigned chapter and scientific article(s). Use your reading skills and underline important messages, take notes on the text itself, and interpret every figure/chart.
2. Consult the assigned texts, your BIO228 notes or book, a library textbook, or trustworthy online resources to make flashcards with your name and definitions of assigned concepts and terms. BRING YOUR CARDS TO CLASS, THEY WILL BE USED IN THE CLASSROOM AND FOR GRADING. FLASHCARDS MUST BE ON MY DESK (MR506) AT 2:10PM. If you hand them in between 2:10 PM and 2:30 PM, you will be given 50% credit only. Otherwise, you will get a zero on that assignment. 

3. Based on your assigned texts, write a ONE PAGE ESSAY using 12pt font, 1 inch margins, and 1.5 or 1 point spacing. A question will be given to you a week in advance. BRING YOUR PRINTED ESSAY TO CLASS, IT WILL BE USED IN THE CLASSROOM AND FOR GRADING. ESSAYS MUST BE ON MY DESK AT 2:10PM. If you hand them in between 2:10 PM and 2:30 PM, you will be given 50% credit only. Otherwise, you will get a zero on that assignment.
Needless to say, attendance is imperative.

If you absolutely must miss a class:
1. Students who KNOW AHEAD OF TIME that they will miss a class MUST INFORM ME ONE WEEK PRIOR TO THAT DAY IN ORDER TO BE EXCUSED FROM CLASS. FLASHCARDS AND PRINTED ESSAYS ARE DUE BEFOREHAND. Otherwise, the student will receive a zero. 
2. Unforeseen absences (emergency situations) will be excused provided that appropriate proof is presented (doctor’s note, etc). Students must still HAND ME FLASHCARDS AND PRINTED ESSAY within a week to receive a grade for that day.

3. Students are responsible for contacting A CLASSMATE to ensure that they know what to prepare for the following meeting.

Exams. We will have three exams. Their purpose will be i) to solidify and further those concepts discussed in class, while accessing your understanding of relevant topics, and ii) to access your ability to understand, relate to, and communicate about the scientific literature. In the event of a take-home exam, it must be on my desk at 2:10pm of the due date. If you hand it in between 2:10 PM and 2:30 PM, you will be given 50% credit only. Otherwise, you will get a zero on that assignment.
If you must miss an exam:
Students who KNOW AHEAD OF TIME that they will miss an EXAM DAY MUST INFORM ME ONE WEEK PRIOR TO THAT DAY. Otherwise, the student will receive a zero. Unforeseen absences (emergency situations) will be excused provided that appropriate proof is presented (doctor’s note, etc). 
Academic conduct. Please turn off your cell phones and access to internet during class. There will be zero tolerance for texting or emailing in class (points will be taken from participation for that day).  
You will be interacting with fellow students during the entire course.  Hence, it is acceptable to discuss all readings with your friends. However, all exams, essays and flashcards must be written individually. Texts that are very similar and/or that differ only in stylistic changes or wordings are unacceptable.  Students with even part of a text that is very similar to another’s will receive a zero for the entire assignment.  Do not email your writings to someone else, or let someone copy your essays. We have a zero tolerance policy for cheating on essays and exams.  If you are not familiar with the CUNY Policy on Academic Integrity Policy, you can find it at http://web.cuny.edu/academics/info-central/policies/academic-integrity.pdf.  Alternatively, the Policy of Academic Integrity can be found in the Undergraduate Bulletin 2009-2011 in Appendix B.3 on page 313.  Any student caught cheating in the class will be dealt with harshly. 
The CUNY Policy on plagiarism says the following about plagiarism (the CUNY Policy can be found in Appendix B.3 of the CCNY Undergraduate Bulletin 2009 -2011; http://www1.ccny.cuny.edu/CCNYBulletin/upload/CCNY09-11UG-REV.pdf): 

“Plagiarism is the act of presenting another person’s ideas, research or writings as your own. The following are some examples of plagiarism, but by no means is it an exhaustive list:

1. 
Copying another person’s actual words without the use of quotation marks and footnotes attributing the words to their source. 

2. 
Presenting another person’s ideas or theories in your own words without acknowledging the source. 

3. 
Using information that is not common knowledge without acknowledging the source. 

4. 
Failing to acknowledge collaborators on homework and laboratory assignments. 

5. 
Internet plagiarism includes submitting downloaded term papers or parts of term papers, paraphrasing or copying information from the internet without citing the source, and “cutting and pasting from various sources without proper attribution.”

The City College Faculty Senate has approved a procedure for addressing violations of academic integrity, which can also be found in Appendix B.3 of the CCNY Undergraduate Bulletin.” 

Be aware that if we suspect plagiarism we will report your conduct to the College’s Academic Integrity Official. Disciplinary sanctions range from failing the class to expulsion from the college.

Additional assignment for graduate students:

Graduate students will be responsible for presenting new content and leading a discussion session in groups of 2-3, based on readings selected under the guidance of the instructor. 
Assessment tools and grading for undergraduate students:
Exams, weekly essays, flashcards, participation in discussions, attendance.
	The final grade will be calculated as follows:
	

	     Exams (average)
	40%

	     Weekly Essays (average)
	40%

	     Flashcards
	10%

	     Participation in discussions and attendance
	10%


Assessment tools and grading for graduate students:

Exams, weekly essays, oral presentation (leadership of discussion), flashcards, participation in discussions, attendance.

	The final grade will be calculated as follows:
	

	     Exams (average)
	35%

	     Weekly Essays (average)
	35%

	     Presentations
	10%

	     Flashcards
	10%

	     Participation in discussions and attendance
	10%


Grammar, spelling, and composition: Because scientists must be able to express themselves in written prose, students must use proper spelling, grammar (including punctuation), and composition.  Unintelligible sentences and illegible answers will be given no credit.  Paragraphs must be composed of organized, coherent thoughts and include a lead sentence (proper composition).  The instructor is available during office hours or by appointment to answer questions regarding grammar and composition.

Course Schedule

	Date
	Topic
	Required textbook reading
	Required extra activity

	Aug 29
	Course Introduction

Writing Overview

Definition of Evolution Contingency vs Determinism
	In class: Foreword (p. vii)
	In class: pp. 375–379 in: Darwin, C. 1891. Journal of researches into the natural history and geology of the countries visited during the voyage of H.M.S. “Beagle” round the world. Ward, Lock, and Co., London.



	Sept 5
	No Class
	
	

	Sept 12
	Natural selection
	Darwin in the Pumpkin Patch or Bay Area Travels with Charlie (p. 27)
	No extra reading.

	Sept 19
	Adaptive Radiations
	Detective Work in the West Indies: Integrating Historical and Experimental Approaches to Study the Evolutionary Diversification of Island Lizards (p. 73)
	No extra reading.

	Sept 26
	Adaptation, Natural Selection
	Guppies and the Empirical Study of Adaptation (p. 205)
	Grant, R. and Grant, P. 2003. What Darwin’s Finches can tell us about the evolutionary origin and regulation of biodiversity. Bioscience 53: 965-975.

	Oct 3
	Exam 1
	
	

	Oct 10
	Co-evolution 
	Patterns, Processes and the Parable of the Coffeepot Incident: Arms Race between Newts and Snakes from Landscapes to Molecules (p. 93)
	Thompson, J., Cunningham, B.M. 2002. Geographic structure and dynamics of coevolutionary selection. Nature 417: 735-738.

	Oct 17
	Sexual selection
	Diversity in the Weapons of Sexual Selection: Horn Evolution in Dung Beetles (p. 149)
	Zuk, Marlene, John T. Rotenberry, and Robin M. Tinghitella. 2006. Silent Night: Adaptive Disappearance of a Sexual Signal in a Parasitized Population of Field Crickets. Biology Letters 2: 521-24.

	Oct 24
	Speciation
	King Midas and His Many Extremely Young Species: studies on Speciation in Crater Lakes Cichlid Fishes in Nicaraguan Crater Lakes (p. 257)
	De Queiroz, K. 2007. Species concepts and species delineation. Systematic Biology 56: 879-886.



	Oct 31
	Speciation (cont.)

	MSc students lead
	Hoskin, C. et al. 2005. Reinforcement drives rapid allopatric speciation. Nature 437: 1353-1356.

Kozak, K. H. and Wiens, J. 2006. Does niche conservatism promote speciation? A case study in North American salamanders. Evolution. 60:2604–2621.

Mallet, J. 2008. Hybrid Speciation. Nature 446: 279-283.

	Nov 7
	Exam 2
	
	

	Nov 14
	Phenotype and genotype
	From Darwin to DNA: The Genetic Basis of Color Adaptations (p. 277)
	Rosenblum, E.B., Römpler, H., Schöneberg, T., and Hoekstra, H. 2010. Molecular and functional basis of phenotypic convergence in white lizards at White Sands. PNAS 107(5): 2113-2117.

	Nov 21
	Evolutionary Biogeography
	My Island Life (p. 135)
	TBD by guest speaker.

	Nov 28
	Morphological macroevolution, fossil record
	MSc. students lead

Fossil Discovery and the Origin of Tetrapods (p. 297)
	Benton, J. 2009. The Red Queen and the Court Jester: species diversity and the role of biotic and abiotic factors through time. Science 323: 728-732.
Additional readings TBD

	Dec 5
	No Class
	Thanksgiving
	

	Dec 12
	Evolution of development (evo-devo).

	MSc. students lead.
	Van de Peer, Y., Maere, S. and A. Meyer. 2009. The evolutionary significance of ancient genome duplications. Nature Reviews Genetics 10: 725-732.

Pennisi, E. 2008. Deciphering the Genetics of Evolution - Powerful personalities lock horns over how the genome changes to set the stage for evolution. Science (NewsFocus) 321.
Abzhanov, Arhat, et al. 2006. The calmodulin pathway and evolution of elongated beak morphology in Darwin's finches. Nature 442: 563-567.

	Final’s Week
	Exam 3
	
	


EVOLUTION Assignments for Thurs, Sept 12th.
Assigned reading.

Read Curtsinger’s “Darwin in the Pumpkin Patch” (pg. 27)
Assigned words for flash cards  - look up and write the best definition you can provide for the following terms related to this week’s readings and topics. Bring your cards to class!
Fitness (p. 28, 33)
Senescence (p. 30)

Mutation (p. 31)

Deleterious Mutation (p. 31)

Generation time (p. 31)

Chromossome (p. 31, 36)

Chromossomal sex determination (p. 31)

Genetic linkage (p. 31)

Recombination (p.31)

Pleiotropy (p. 32)

Somatic cells (p. 35)

Neutral mutation (p. 35)

The Hardy-Weinberg model (p. 37)

Genetic load (p. 37)

Assigned question for essay (bring a printed version to class, follow format as per syllabus).

Based on what you learned in this chapter, compare Haldane’s mutation-selection balance model with Medawar’s model of mutation accumulation – what does each model propose, what are their similarities, in which points do they differ the most, and how do they relate to Darwin’s ideas?
