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Systematic and Comparative Biology 
 Fall 2016 

Biol 415 (4 credits) CRN = ???? 

Instructor:   Derek S. Sikes  
Museum 
474-6278 
dssikes@alaska.edu 

Website: https://classes.uaf.edu/webapps/login  (Blackboard) 
Office Hours:  Wednesdays 12-1, Museum (or by appt.) 

Lectures: Museum classroom (151), Monday, Wednesday, Friday 9:15-10:15 

Lab: Mondays, 3:30-6:30pm Murie 302. 3h 

Required Textbook: The Phylogenetic Handbook: A Practical Approach to Phylogenetic 
Analysis and Hypothesis Testing, Salemi, M. and Vandamme, A.-M. (eds). Cambridge 
Univ. Press., 2nd Edition (2009). Additional required papers will be available via 
Blackboard. 

Course description: Concepts of systematic biology basic to a rigorous and complete 
understanding of modern evolutionary theory. Systematics provides the historical 
framework critical to a variety of comparative analyses in biology. Recent innovations in 
phylogenetic analyses will be explored in lecture and lab. The methods covered apply 
equally to all eukaryotic taxa, based on either morphological or molecular characters. 
Training in key software packages will take place in lab. Some of the topics and methods 
covered: 

Taxonomy. Species demarcation / concepts, phylogeography, description / 
diagnosis, naming, rules of nomenclature, DNA barcoding, the "taxonomic bottleneck," 
digitization of taxonomic data / bioinformatics, homology / characters (alignment 1) 

Phylogenetics. History & development, Phenetics, Cladistics, homology of 
sequences (alignment 2), taxon and character sampling, distance methods, parsimony, 
maximum likelihood, Bayesian, MCMC, model selection, branch support, ancestral state 
reconstruction, divergence dating, biogeography, fossil data, trouble-shooting, species 
trees. 

Course prerequisites: BIOL F481 –Principles of Evolution. 

Course instruction will consist of  1h lectures 2x a week, 1h reading group on Fridays, a 
weekly 3h lab, textbook and lab readings, and classroom discussion. Expect to spend 6h 
per week preparing and reading outside of class. 

Goals of the course: Students successfully completing the course should be able to 
evaluate the quality of, and know how to produce, both traditional taxonomic and 
statistical phylogenetic studies. 

Student learning outcomes: Students will learn how to describe a new species using 
both morphological and molecular methods and will learn the rules of the International 
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Code of Zoological Nomenclature. Students will learn how to estimate the phylogeny of a 
group of taxa or populations using various marker systems and analytical methods. 
 
Instructional methods: lecture, lab, group discussion of primary literature, preparation 
of an project involving a phylogenetic analysis. 
 
Evaluation:  The course grade will be based on the following: 
 
Component      Proportion of grade    
Lab & take home exercises   40%     
Midterm exam     10%     
Project      30%     
Final exam (cumulative in part)  10% 
Participation     10% 
__________________________________________________________________ 
 
 A + 96.7 - 100 %  C + 76.7 - 79 % 
 A 93.4 - 96.6 %  C 73.4 - 76.6 % 
 A - 90 - 93.3 %  C -  70 - 73.3 % 
 B + 86.7 - 89 %  D + 66.7 - 69 % 
 B 83.4 - 86.6 %  D 63.4 - 66.6 % 
 B - 80 - 83.3 %  D -  60 - 63.3 % 
       F < 60% 
 
Participation: 10% of your grade is based on participation. Attendance and participation 
in all lectures, labs, and reading discussion groups, and production of a peer-review 
report, is required to obtain all 10 points. One point is lost per unexcused absence. Late 
arrivals to class or lab, if habitual (>3), and/or lack of participation in reading discussion 
groups will also result in lost participation points.  
 
Lab & take home exercises: Labs will be used to learn software and methods of analysis 
that you will use to produce your final project. Four of the labs have exercises that will be 
graded (see schedule for due dates) the rest are opportunities to work on your project with 
your professor’s help. 
 
Reading Discussion group: Friday lecture period will be used to discuss readings 
assigned the previous Friday. These will consist of approximately 4 papers per week. 
Read each and highlight sections about which you have questions to ask or ideas to 
discuss. 
 
Bonus: 2.5% bonus points are available. Simply write down 5 of your best questions 
asked of me during lecture and their answers and submit this list during the first week of 
December. If I agree they are good questions (beneficial to the course goals) and the 
answers are correct each will be worth 0.5% extra towards your grade.  
 
Project: Write one scientific manuscript that is no more than 25 pages: (1) a review or 
re-analysis of published phylogenetic data, (2) analyzes new character data collected in 
your research, or (3) considers conceptual and theoretical issues in phylogenetic 
systematics. The manuscript should be based on work that is not already completed, and 
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it should be prepared for publication in a peer-reviewed journal (include title page, 
abstract, keywords, intro, methods, results, discussion, acknowledgements, and literature 
cited); with figures and captions embedded in their appropriate locations. The target 
journal should be identified, and the manuscript should be formatted to conform to 
journal guidelines. Manuscripts will be friendly "peer-reviewed" by the class and 
submitted to your instructor for final "editorial" review and grading after the final exam. 
Note: your peer-reviewed copy must be turned in with your final version; also, the peer-
reviewer must write a short report about the paper with suggested changes to the editor 
(me) in which they recommend one of the following: publish as is, publish after minor 
changes, publish after major changes, reject. The review will not graded but, if missing, 
points will be lost from the participation portion of the course. The draft will be graded 
(see below). See additional handouts on the project. 
 
Project Milestones (see course calendar for due dates).  
 

1) topic description – one paragraph describing the question or questions your project 
will attempt to answer (5%) 

 
2) outline – within these larger sections add details: title, abstract, introduction, 

methods, results, discussion, acknowledgments, literature cited, figures, tables 
(5%) 

 
 3) annotated bibliography – a list of the references you plan to cite with notes on 

where in your paper they’ll be used & why (5%) 
 
 4) final draft for peer review – the closer this draft is to your final version the better 

for you. If you think it is 100% finished your peer-reviewer will probably find 
things to improve that you didn’t think of, which will raise your final grade. If 
you think your draft is not 100% finished, your peer-reviewer will find things 
to improve that you had probably intended to fix anyhow and, depending on 
how far from final your draft is, you will likely introduce new problems to 
your work that will cost you points (these problems could have been caught 
and fixed during peer review if your draft had been more complete). 
Therefore, the draft for peer review should not be ‘rough,’ it should be as 
close to final as you can make it.  (5%) 

 
 
 
Plagiarism: "Plagiarism is the overt or covert use of other people’s work or ideas 
without acknowledgement of the source.  This includes using ideas or data from a 
classmate or colleague without permission and acknowledgement, including sentences 
from journal articles (either in their entirety or with minor changes) in your writing 
without citing the author, or copying parts of a website into your essay.  You cannot use 
someone’s ideas without citing the originator; you cannot use someone’s words without 
quoting the writer.  Any deviation from this will be regarded as plagiarism.   
When you plagiarize you are stealing the currency which science (and many other 
endeavors) uses: knowledge.  Plagiarism and cheating are serious offenses that violate the 
student code of conduct may result in an “F” in the course and / or referral to the 
university disciplinary committee." (Mulder, Biol. 693-03, 2009 syllabus). 
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     When in doubt – cite it! 
 
Note for students with disabilities:  If you have a disability of any kind for which you 
think you may need an adjustment in the classroom, you must contact the Office of 
Disability Services (203 WHIT, 474-5655). I will work with the office to provide 
reasonable accommodation, but I require a letter from this office. 
 
Course Calendar 
  
DATE   LECTURE TOPIC     READINGS  
 
Aug 29(m)  lec. 1. Introduction to biological systematics (value)  will be emailed 

29(m)  lab. 1. – taxonomy on the web (web exercise due at lab 2) 
 31(w)  lec. 2. Introduction continued; History of taxonomy 
Sep 2(f)  Discussion of readings assigned last week 
 

5(m)  Labor day – no classes 
7(w)  lec. 3. Species & taxonomy 
9(f)  Discussion of readings assigned last week 
 
12(m)  lec. 4. Nomenclature & Classification 
12(m)  lab. 2. – taxonomic literature (& nomenclature exercise due at lab 3)   

 14(w)  lec. 5. Specimens, collections, curation 
 16(f)  Discussion of readings assigned last week 
  
 19(m)  lec. 6. Modern Taxonomy – DNA barcodes, etc 
 19(m)  lab. 3.  - beetle exercise: characters; descriptions, diagnoses, due at lab 5 
 21(w)  lec. 7. Phylogenetic inference – history / introduction 
 23(f)  Discussion of readings assigned last week 
       
 26(m)  lec. 7. Phylogenetic inference2 
 26(m)  lab. 3b. work on Beetle exercise 
 28(w)  lec. 8. Homology  
 30(f)  Discussion of readings assigned last week 
 
Oct 3(m)  lec. 9. Molecular homology, alignment 
 3(m)  lab. 4. - beetle exercise: keys 
 5(w)  lec. 10. Trees – Parsimony 
 7(f)  Discussion of readings assigned last week 
 
 
 10(m)  lec. 11. Distance methods 
 10(m)  lab. 5. – Alignment exercise, Clustal: (due at lab 6) 
 12(w)  MIDTERM EXAM – take home 
 7(f)  Discussion of readings assigned last week 
  
 17(m)  lec. 12. Large datasets – heuristic searching     
 17(m)  lab. 6. – Introduction to PAUP* I: Distances & Parsimony 
 19(w)  lec. 13. Models, correcting data, model choice 
 21(f)  Discussion of readings assigned last week & PROJECT TOPIC DUE 
   
 24(m)  lec. 14. Maximum Likelihood 

24(m)  lab. 7. – PAUP* II 
 26(w)  lec. 15. Accuracy & performance 
 28(f)  Discussion of readings assigned last week 
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 31(m)  lec. 16. MP & ML continued, assessment, tree confidence  

31(m)  lab. 8. – Model Choice, PROJECT OUTLINE DUE 
Nov 2(w)  lec. 17. Assessment, tree confidence: Consensus, bootstrap 
 4(f)  Discussion of readings assigned last week   
     
 7(m)  lec. 18. Bayesian Phylogenetic Inference 1 
 7(m)  lab. 9. Lab –bootstrapping, decay values 
 9(w)  lec. 19. Bayesian Phylogenetic Inference 2 
 11(f)  Discussion of readings assigned last week       
               
 14(m)  lec. 20. Bayesian Inference 3 & Ancestral state reconstruction 
 14(m)  lab. 10. – MrBayes, PROJECT ANNOTATED BIBLIOGRAPHY DUE   
 16(w)  lec. 21. Next Gen Sequencing & Systematics [guest lecture, Katie Everson] 
 18(f)  Discussion of readings assigned last week    
   
 21(m)  lec. 22. Ancestral state reconstruction 2 
 21(m)  lab. 11. – work on projects or optional ACSR labs 
 23(w)   lec. 23. Troubleshooting Phylogenies 
 25(f)  Thanksgiving break  
     
 28(m)  lec. 24. Molecular Divergence Dating 
 28(m)  lab. 12. – work on projects  
 30(w)  lec. 25. Fossils and Phylogenies 
Dec 2(f)  Discussion of readings assigned last week  
 
 5(m)  lec. 26. Recent methods - Species Trees, DRAFT PROJECT DUE 
 5(m)  lab. 13. – work on projects  or Optional Divergence Dating lab 
 7(w)  Discussion of readings assigned last week 
 9(f)  FINAL EXAM – in class 
 
 16(f)  PROJECTS DUE (both your final version & peer-reviewed versions) 
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Systematic and Comparative Biology 
 Fall 2016 

Biol 615 (4 credits) CRN = 74110 
 

Instructor:   Derek S. Sikes      
  Museum      
  474-6278      
  dssikes@alaska.edu     
Website: https://classes.uaf.edu/webapps/login  (Blackboard) 
Office Hours:  Wednesdays 12-1, Museum (or by appt.) 
 
Lectures: Museum classroom (151), Monday, Wednesday, Friday 9:15-10:15 
 
Lab: Mondays, 3:30-6:30pm Murie 302. 3h 
 
Required Textbook: The Phylogenetic Handbook: A Practical Approach to Phylogenetic 
Analysis and Hypothesis Testing, Salemi, M. and Vandamme, A.-M. (eds). Cambridge 
Univ. Press., 2nd Edition (2009). Additional required papers will be available via 
Blackboard. 
 
Course description: Concepts of systematic biology basic to a rigorous and complete 
understanding of modern evolutionary theory. Systematics provides the historical 
framework critical to a variety of comparative analyses in biology. Recent innovations in 
phylogenetic analyses will be explored in lecture and lab. The methods covered apply 
equally to all eukaryotic taxa, based on either morphological or molecular characters. 
Training in key software packages will take place in lab. Some of the topics and methods 
covered: 
 Taxonomy. Species demarcation / concepts, phylogeography, description / 
diagnosis, naming, rules of nomenclature, DNA barcoding, the "taxonomic bottleneck," 
digitization of taxonomic data / bioinformatics, homology / characters (alignment 1) 
 Phylogenetics. History & development, Phenetics, Cladistics, homology of 
sequences (alignment 2), taxon and character sampling, distance methods, parsimony, 
maximum likelihood, Bayesian, MCMC, model selection, branch support, ancestral state 
reconstruction, divergence dating, biogeography, fossil data, trouble-shooting, species 
trees. 
 
Course prerequisites: Graduate standing in Biology or by permission of instructor 
Note: Offered Alternate Fall.  Recommended: Mathematical Modeling, Math 660. 
 
Course instruction will consist of  1h lectures 2x a week, 1h reading group on Fridays, a 
weekly 3h lab, textbook and lab readings, and classroom discussion. Expect to spend 6h 
per week preparing and reading outside of class. 
 
Goals of the course: Students successfully completing the course should be able to 
evaluate the quality of, and know how to produce, both traditional taxonomic and 
statistical phylogenetic studies. 
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Student learning outcomes: Students will learn how to describe a new species using 
both morphological and molecular methods and will learn the rules of the International 
Code of Zoological Nomenclature. Students will learn how to estimate the phylogeny of a 
group of taxa or populations using various marker systems and analytical methods. 
 
Instructional methods: lecture, lab, group discussion of primary literature, preparation 
of an project involving a phylogenetic analysis. Students will be expected to lead the 
discussions of papers. 
 
Evaluation:  The course grade will be based on the following: 
 
Component      Proportion of grade    
Lab & take home exercises   25%     
Midterm exam     20%     
Project      20%     
Final exam (cumulative in part)  30% 
Participation       5% 
__________________________________________________________________ 
 
 A + 96.7 - 100 %  C + 76.7 - 79 % 
 A 93.4 - 96.6 %  C 73.4 - 76.6 % 
 A - 90 - 93.3 %  C -  70 - 73.3 % 
 B + 86.7 - 89 %  D + 66.7 - 69 % 
 B 83.4 - 86.6 %  D 63.4 - 66.6 % 
 B - 80 - 83.3 %  D -  60 - 63.3 % 
       F < 60% 
 
Participation: 5% of your grade is based on participation. Attendance and participation 
in all lectures, labs, and reading discussion groups, and production of a peer-review 
report, is required to obtain all 5 points. One point is lost per unexcused absence. Late 
arrivals to class or lab, if habitual (>3), and/or lack of participation in reading discussion 
groups will also result in lost participation points.  
 
Lab & take home exercises: Labs will be used to learn software and methods of analysis 
that you will use to produce your final project. Four of the labs have exercises that will be 
graded (see schedule for due dates) the rest are opportunities to work on your project with 
your professor’s help. 
 
Reading Discussion group: Friday lecture period will be used to discuss readings 
assigned the previous Friday. These will consist of approximately 4 papers per week. 
You will be assigned one paper to lead the discussion on but will be expected to read 
each paper and participate in its discussion thoughtfully. 
 
Bonus: 2.5% bonus points are available. Simply write down 5 of your best questions 
asked of me during lecture and their answers and submit this list during the first week of 
December. If I agree they are good questions (beneficial to the course goals) and the 
answers are correct each will be worth 0.5% extra towards your grade. 
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Project: Write one scientific manuscript that is no more than 25 pages: (1) a review or 
re-analysis of published phylogenetic data, (2) analyzes new character data collected in 
your research, or (3) considers conceptual and theoretical issues in phylogenetic 
systematics. The manuscript should be based on work that is not already completed, and 
it should be prepared for publication in a peer-reviewed journal (include title page, 
abstract, keywords, intro, methods, results, discussion, acknowledgements, and literature 
cited); with figures and captions embedded in their appropriate locations. The target 
journal should be identified, and the manuscript should be formatted to conform to 
journal guidelines. Manuscripts will be friendly "peer-reviewed" by the class and 
submitted to your instructor for final "editorial" review and grading after the final exam. 
Note: your peer-reviewed copy must be turned in with your final version; also, the peer-
reviewer must write a short report about the paper with suggested changes to the editor 
(me) in which they recommend one of the following: publish as is, publish after minor 
changes, publish after major changes, reject.  The review will not graded but, if missing, 
points will be lost from the participation portion of the course. See additional handouts on 
the project. 
 
Plagiarism: "Plagiarism is the overt or covert use of other people’s work or ideas 
without acknowledgement of the source.  This includes using ideas or data from a 
classmate or colleague without permission and acknowledgement, including sentences 
from journal articles (either in their entirety or with minor changes) in your writing 
without citing the author, or copying parts of a website into your essay.  You cannot use 
someone’s ideas without citing the originator; you cannot use someone’s words without 
quoting the writer.  Any deviation from this will be regarded as plagiarism.   
When you plagiarize you are stealing the currency which science (and many other 
endeavors) uses: knowledge.  Plagiarism and cheating are serious offenses that violate the 
student code of conduct may result in an “F” in the course and / or referral to the 
university disciplinary committee." (Mulder, Biol. 693-03, 2009 syllabus). 
 
     When in doubt – cite it! 
 
Note for students with disabilities:  If you have a disability of any kind for which you 
think you may need an adjustment in the classroom, you must contact the Office of 
Disability Services (203 WHIT, 474-5655). I will work with the office to provide 
reasonable accommodation, but I require a letter from this office. 
 
Course Calendar 
  
DATE   LECTURE TOPIC     READINGS  
 
Aug 29(m)  lec. 1. Introduction to biological systematics (value)  will be emailed 

29(m)  lab. 1. – taxonomy on the web (web exercise due at lab 2) 
 31(w)  lec. 2. Introduction continued; History of taxonomy 
Sep 2(f)  Discussion of readings assigned last week 
 

5(m)  Labor day – no classes 
7(w)  lec. 3. Species & taxonomy 
9(f)  Discussion of readings assigned last week 
 
12(m)  lec. 4. Nomenclature & Classification 
12(m)  lab. 2. – taxonomic literature (& nomenclature exercise due at lab 3)   
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 14(w)  lec. 5. Specimens, collections, curation 
 16(f)  Discussion of readings assigned last week 
  
 19(m)  lec. 6. Modern Taxonomy – DNA barcodes, etc 
 19(m)  lab. 3.  - beetle exercise: characters; descriptions, diagnoses, due at lab 5 
 21(w)  lec. 7. Phylogenetic inference – history / introduction 
 23(f)  Discussion of readings assigned last week 
       
 26(m)  lec. 7. Phylogenetic inference2 
 26(m)  lab. work on Beetle exercise 
 28(w)  lec. 8. Homology  
 30(f)  Discussion of readings assigned last week 
 
Oct 3(m)  lec. 9. Molecular homology, alignment 
 3(m)  lab. 4. - beetle exercise: keys 
 5(w)  lec. 10. Trees – Parsimony 
 7(f)  Discussion of readings assigned last week 
 
 
 
 10(m)  lec. 11. Distance methods 
 10(m)  lab. 5. – Alignment exercise, Clustal: (due at lab 6) 
 12(w)  MIDTERM EXAM – take home 
 7(f)  Discussion of readings assigned last week 
  
 17(m)  lec. 12. Large datasets – heuristic searching     
 17(m)  lab. 6. – Introduction to PAUP* I: Distances & Parsimony 
 19(w)  lec. 13. Models, correcting data, model choice 
 21(f)  Discussion of readings assigned last week 
   
 24(m)  lec. 14. Maximum Likelihood 

24(m)  lab. 7. – PAUP* II 
 26(w)  lec. 15. Accuracy & performance 
 28(f)  Discussion of readings assigned last week 
    
 31(m)  lec. 16. MP & ML continued, assessment, tree confidence  

31(m)  lab. 8. – Model Choice 
Nov 2(w)  lec. 17. Assessment, tree confidence: Consensus, bootstrap 
 4(f)  Discussion of readings assigned last week   
     
 7(m)  lec. 18. Bayesian Phylogenetic Inference 1 
 7(m)  lab. 9. Lab –bootstrapping, decay values 
 9(w)  lec. 19. Bayesian Phylogenetic Inference 2 
 11(f)  Discussion of readings assigned last week       
               
 14(m)  lec. 20. Bayesian Inference 3 & Ancestral state reconstruction 
 14(m)  lab. 10. – MrBayes      
 16(w)  lec. 21. Next Gen Sequencing & Systematics [guest lecture, Katie Everson] 
 18(f)  Discussion of readings assigned last week    
   
 21(m)  lec. 22. Ancestral state reconstruction 2 
 21(m)  lab. 11. – work on projects or optional ACSR labs 
 23(w)   lec. 23. Troubleshooting Phylogenies 
 25(f)  Thanksgiving break  
     
 28(m)  lec. 24. Molecular Divergence Dating 
 28(m)  lab. 12. – work on projects  
 30(w)  lec. 25. Fossils and Phylogenies 
Dec 2(f)  Discussion of readings assigned last week  
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 5(m)  lec. 26. Recent methods - Species Trees, DRAFT PROJECT DUE 
 5(m)  lab. 13. – work on projects  or Optional Divergence Dating lab 
 7(w)  Discussion of readings assigned last week 
 9(f)  FINAL EXAM – in class 
 
 16(f)  PROJECTS DUE (both your final version & peer-reviewed versions) 
 
  
  
 
    

 
 


