VERTEBRATE ZOOLOGY (ZOO 2303) 

Dr. Jon Moore

office: HA105   phone: 6-8025   email: jmoore@fau.edu 

lecture: M W 9:30-10:50 AM 

Overview: 

Vertebrate Zoology represents a survey course designed to explore the diversity of animals that possess backbones or their cartilage precursors. The lecture course will focus on the morphological, ecological, behavioral and physiological diversity within an evolutionary perspective. Major topics will include paleontology, phylogenetic hypotheses of relationships, comparative anatomy, functional morphology, natural history, and biogeography of fossil and living vertebrates. Phylogenetic systematics (a.k.a. Cladistics) will provide the conceptual framework for any discussions regarding key innovations, comparisons of form or behavior, and the evolution of particular groups. Emphasis will be placed on the skeletal system to facilitate the inclusion of fossil vertebrates. The course consists of two lectures each week, with some discussion periods. 

Required Readings: 

The textbook for the lecture is Vertebrate Life (7th edition) by Pough, Janis, and Heiser. In addition, several websites (see list at end of this syllabus) will be assigned as readings for the course. Keeping up with the readings is highly recommended since it will provide you with the background and vocabulary to better comprehend the lectures.

Grading: 

This is a writing intensive course fulfilling the Writing Across the Curriculum (WAC) criteria. There will be a midterm (worth 100 pts) and a final exam (worth 120 pts). Exams will consist of multiple choice and short answer questions. There will also be a natural history paper produced in three installments (see below), with each installment worth 60 points (180 pts total). Over the course of the semester there will also be five 1-2 page essays written in class, each worth 20 pts (100 pts total). Together, these assignments make for a total of 500 points for the semester. 

In-Class Essays:

The in-class essays will be answering a particular question regarding vertebrate ecology or evolution. Each essay will be 1-2 pages long and handed in at the end of class. These essays will incorporate writing-to-learn concepts of post hoc analysis, what-if analysis, and case histories. These essays are designed to teach students how to analyze and interpret natural history events. No notes or books will be available for reference when writing these essays. The professor will grade these essays for breadth of knowledge, logical organization and argumentation. We will discuss some points from these essays at the end of a few classes. 

Natural History Paper: 

As a survey course, this class will cover very few details for any single species. There are simply too many species of vertebrates to do such a thing. Each of you may have a favorite group or species that you wish to know more about. Here is your opportunity to become an expert on the biology of a particular species.

The assignment is to write a paper on the complete biology and natural history of one species of vertebrate. You must submit to me the common and scientific name of your selected species by Wednesday, Sept 6. Each student will write on a different species. The assignment will be broken up into three parts. Due dates for each part are given on the schedule of lectures. Parts 1 and 2 should be four to six pages of double-spaced text (not including any bibliography, tables, figures, charts, or graphs). These parts will be written in proper English, using correct spelling, sentence structure, and punctuation. 

You should select a species for which a reasonable amount of information is available, so that you may write a comprehensive natural history paper. Be aware that the same kinds of information are not available for every species. Your paper should be divided into the subsections listed below and cover as many of the topics as possible, given the available information. A good deal of information is found online, in journal articles, and in reference books. I will require you to examine the primary scientific literature (journal articles) for at least some of your references. Remember to cite ALL of your sources of information. I will provide a handout with the proper methods for citing sources in scientific papers.

Part 1: Description and Systematics

1. Description: Who described and named this species and when did they do that? What is the meaning of the name? Provide the original reference where this species was described. If possible, give the location of the original specimens (where it was first collected and where the original specimens is kept, i.e. in which museum). Give a physical description of the species using the terminology typically found in the scientific literature for this group. However, you can shorten the description by stating the major group to which the species belongs. For example, by saying that your species is a snake, you can omit the lack of legs, forked tongue, and other common features from the description. Include in your description the size, general body form, color, kind of external body covering, and any unusual external or internal structures. Note whether the coloration make the species cryptic or conspicuous.

2. Systematics and paleontology: Discuss the evolutionary/phylogenetic relationships of your species. To what larger groups does it belong and what are its closest relatives? Present one or more phylogenetic trees. What characteristics or combination of characteristics distinguish this species from the others? If your species has a fossil record, summarize that information. Whether your species is known from fossils or not, it would be informative to discuss the fossil record of the group to which your species belongs. Summarize the time range and geographic distribution of the fossils. If there is uncertainty or controversy over the relationships or fossil record, you should discuss that.

3. Geographical distribution: State where your species is found. Distinguish between where it is naturally found (native) and where it has been released by humans beyond its natural range (introduced). Indicate if its distribution has increased or decreased during historical times. Discuss what effect the last glacial advance (“ice age”) or climatic fluctuations have had on the species’ range.

4. References: Cite all your sources. Avoid using websites and focus more on articles from books and journals. Format follows CBE style sheet for the name/year method at website www.bedfordstmartins.com/online/cite8.html.

Part 2: Ecology, Behavior, and Physiology

1. Ecological distribution: Describe what habitat this species is found in. Characterize the species as aquatic, terrestrial, fossorial, arboreal, pelagic, benthic, etc. What are the environmental parameters that limit the distribution of this species? What climate and seasonal changes does this species experience? Does it have specializations to tolerate the climate or seasonal changes? Does it undergo migrations? What are the predators and parasites, and do these limit the distribution in any way?

2. Behavior: Describe the locomotive, social, reproductive, parental, foraging, anti-predator behavior. To what extent are the various behaviors learned or inherited? You may have to describe some physical features here if they have some importance to the behavior. For example, coloration or a special structure used in courtship.

3. Sensory modalities: State what senses are typically utilized by your species and how they play a part in detecting the environment. Note any unusual sensory capabilities (e.g., electroreception) and how these are used.

4. Physiology: General features of the physiology need not be explained (e.g., kidneys remove nitrogenous waste). However, some species have physiological properties that should be discussed (e.g., hibernation or aestivation), that represent unusual specializations (brain heater in swordfish, isotonic blood of hagfish), or are unique to a particular group (deep-diving adaptations in whales, body temperature fluctuations in camels).

5. Other features: Many species will have other unusual characteristics worth mentioning. For example, some salamanders are paedomorphic, some frogs and birds are poisonous, and some fish and lizard species are parthenogenic. These and other interesting features are worthwhile mentioning either in another section or as a special section.

6. References: Cite all your sources. Avoid using websites and focus more on articles from books and journals. Format follows CBE style sheet for the name/year method at website www.bedfordstmartins.com/online/cite8.html.

Part 3: The combined and revised version

At this point, you will have received feedback (and a grade) from me on Parts 1 and 2. Your task is to now take those two parts, revise them according to my comments, make sure the format of the paper conforms to the requirements of the selected journal, and combine them into a final version of your paper. This exercise in writing a paper parallels the procedure that many scientific writers (myself included) follow to produce a manuscript for publication:

a. a first draft is produced and usually circulated among friendly colleagues for feedback, suggestions, and comments;

b. these suggestions are incorporated into the next version of the paper;

c. a journal is selected for submission and the paper is edited to fit the format required by that journal;

d. the paper is now submitted to the editorial office of that journal;

e. the editor requests formal peer reviews from experts in the field and decides whether to accept the paper based on those reviews;

f. if the paper is accepted for publication, it will likely still require some changes suggested by the reviewers and/or the editor;

g. the final, revised version is sent back to the editor with a cover letter explaining which of the more important suggestions were incorporated and why any other suggestions were not followed.

Given that model, you will do the following with your paper.

1. You should revise your paper according to the suggestions I have made, improve poorly developed sections, expand your coverage of interesting topics that you may have missed before, polish your style, and improved the general presentation.

2. Increase the coverage of primary literature (I would like to see at least five articles from the primary literature – i.e. scholarly journals).

3. Write a cover letter (no longer than one page) explaining to the editor what major changes were made to the manuscript and give reasons why your paper is now much better than the previous version. You need to convice me that your paper is worthy of publication.

4. Please hand in part 1 and 2 along with your final version both on paper and on a computer disk.

Format information

Your paper must be typed, double-spaced, in 12 pt font, 1 inch margins top and bottom, and pages numbered. Use italics or underline any scientific names of species (but not higher taxa). The title will be “The Natural History of …” and follow the subsections listed in the instructions for parts 1 and 2. Although most of what you will write will not be controversial, you must cite references when making statements about controversial information or unusual aspects of your animal. See the handout for proper methods of citing works in a scientific paper.

Scientific website readings

Web1: Journey into Phylogenetic Systematics (http://www.ucmp.berkeley.edu/clad/clad4.html) Make sure you read and understand the contents of the four modules (Introduction, Methodology, Implications, and The Need). 

Web2: Go to the Tree of Life (http://tolweb.org/tree) and read the information in the Help pull-down menu and read the section on navigating. When you begin working on your term paper, it will be useful to explore the tree for your species and any closely related species.

Schedule of lectures

	Date
	Topic
	Readings
	Work due

	21-Aug
	Systematics and Biological Design
	ch 1, web1
	 

	23-Aug
	Vertebrate Origins and Body Plan
	ch. 2, web2
	 

	28-Aug
	Jawless and Primitive Jawed Fishes
	ch. 3, 5
	 

	30-Aug
	Actinopterygii (Ray-finned Fishes)
	ch. 6
	 

	4-Sep
	Labor Day (no class)
	
	

	6-Sep
	Sarcopterygii (Lobe-finned Fishes)
	ch. 8
	Species name

	11-Sep
	Tetrapod Origins
	ch. 9
	 

	13-Sep
	Modern Amphibians
	ch. 10
	

	18-Sep
	Turtles and Lepidosauromorphs 
	ch. 12
	 

	20-Sep
	Snakes and Lizards
	ch. 13
	 

	25-Sep
	Archosaurs (Crocodiles & Dinosaurs)
	ch. 16
	 

	27-Sep
	Birds I: Origins and Flight
	ch. 17
	Part 1 of paper 

	2-Oct
	Birds II: Modern Diversity
	
	 

	4-Oct
	Synapsids and Early Mammals
	ch. 18
	 

	9-Oct
	Marsupials
	ch. 20
	 

	11-Oct
	Placentals
	ch. 21
	 

	16-Oct
	Midterm Exam
	 
	 

	18-Oct
	Locomotion
	 
	 

	23-Oct
	Sensory Systems
	 
	 

	25-Oct
	Feeding Biology
	
	

	30-Oct
	Predators and Prey
	 
	

	1-Nov
	Writing discussion
	
	 

	6-Nov
	Environmental Physiology 
	ch. 4, 14, 22
	 Part 2 of paper

	8-Nov
	Biogeography
	ch. 7, 15, 19
	 

	13-Nov
	Migration
	 
	 

	15-Nov
	Courtship
	 
	 

	20-Nov
	Reproductive Biology
	 
	 

	22-Nov
	Extinction and Conservation
	ch. 25
	Part 3 of paper

	27-Nov
	Community Ecology
	 
	 

	29-Nov
	Social Organization
	ch. 23
	 


