
COURSE SYLLABUS

ENTO 170C1  - Secrets of Success: Natural History of Terrestrial Arthropods   (3 units)
Course Description

Terrestrial arthropods (insects and their relatives, such as spiders, scorpions, and mites) are the most successful and diverse forms of multicellular life on Earth.  In this course we cover of basic principles of their biology, including their structure and function, development, ecology, behavior and reproduction. We also emphasize their diverse array of unique roles in nature, many of which are exceedingly important to the maintenance and functioning of healthy and productive ecosystems.  This course will serve as a primer to the basic concepts of biological science directed by our exploration of diversity and adaptations among terrestrial arthropods.

Locations and Times

Saguaro Hall, Room 225

MWF 11:00-11:50
This course will be offered during the Fall 2012 semester and every fall semester thereafter. 

Instructor Information

Dr. Wendy Moore

Forbes, room 420, 626-5014, wmoore@email.arizona.edu

Office Hours: TBA

Instructor homepage: http://ag.arizona.edu/ento/faculty/moore.htm

Dr. Robert Smith

Marley, room 641D, 621-7167, bobsmith@cals.arizona.edu

Office Hours: TBA

Instructor homepage: http://ag.arizona.edu/ento/faculty/smith.htm

Teaching Assistant


TBA

Course Homepage   under development

Course Objectives and Expected Learning Outcomes

This course is divided into four sections, each with its own objectives and expected learning outcomes.  In the first section of this course you will learn about the diversity of terrestrial arthropods, major events in their evolutionary history, how insects grow and change from larvae to adults. You will learn to recognize the shared characteristics of all arthropods and how to distinguish among the major groups.   In the second and third sections you will learn about the myriad of ways that arthropods interact with their environment and with one another.  In the final section we will focus on how terrestrial arthropods impact the lives of humans.  Throughout this course you will gain an understanding and appreciation for the critical roles played by terrestrial arthropods in maintaining healthy natural and agricultural ecosystems. 
Topics and Tentative Schedule
Section 1: Arthropods: An Introduction

	Week1 
	"Introduction" Where are we going in this course? [Objectives, expectations, procedures, grades]

	
	"Characters" Who are the terrestrial arthropods? [The major arthropod groups and orders of insects]

	
	 “Parts” How are the terrestrial arthropods put together? [Body plans and adaptive modifications]

	Week 2
	“Cycles” How do arthropods grow and change? [Life cycles and metamorphosis]

	
	“Variety” Why are there so many kinds? [Extraordinary ecological opportunities for insects]

	
	“History” What came first and then what happened? [The historical evolution of the terrestrial arthropods] 

	Week 3
	no class (Labor day)

	
	“Species” From whence do they come? [The process of speciation]

	
	“Aerial-Aquanauts” How did insects get their wings? [Evolution of wings and flight in the insects]

	Week 4
	"Tree" What is it about roots and branches? [Phylogenetics of the terrestrial arthropods]

	
	“Tasks” What does a “bug” have to do? [Inventory of required ecological jobs]

	
	Midterm Exam 1 


Section 2: Arthropods and the Environment

	Week 5
	“Home” How do they find it?  [Dispersal and habitat selection]

	
	“Plants” Do they consent to be food? [Primary production and plant defenses, herbivory and host plant selection

	
	“Wood” What would life be without termites? [A history of woody polymers and polymerases]

	Week 6
	“Sap” Plenty of it; so what’s the problem? [The deficiencies of an abundant resource and adaptations to use it]

	
	“Blooms” Why are flowers so colorful, perfumey and varied? [Flowers, pollen, pollinators, costs and rewards]

	
	“Poop” Why so highly contested? [Nutritive value and physical nature of excrement as a resource]

	Week 7
	“Prey” Do they consent to be food? [Animals as hosts and prey, and defenses against parasitism and predation]

	
	“Blood” Why do ticks, flies, fleas, lice, and a few true bugs say: “Ve vant to drink your blood?” [Nutritional value of blood and the problems getting it]

	
	“Bodies” Who are the real undertakers? [The dead as an abundant but transient resource]

	Week 8
	Midterm Exam 2; Essay Due (Graded exams will be available by the following class time)


Section 3: Arthropod Reproduction, Communication, and Defense

	
	“Gender” How do the boys find the girls? Why the girls usually choose? [Male and female reproductive strategies and tactics] 

	
	“Sounds” Seductive singers or raucous warriors? [Insect ears and bioacoustics]

	Week 9
	“Lights” Who flashes, who glows, and why? [The chemistry and ecology of arthropod bioluminescence]

	
	“Aromatizers” Why are they irresistible? [Sexual pheromones, stimulus filtering and finding the source]

	
	“Dances” A prelude? [Courtship, nuptial gifting, prezygotic “parental care.” and sexual cannibalism]

	Week 10
	“Gladiators” Fighting for gold, glory or girls? [Combat, agonistic displays, and armament]

	
	“Mates” How do they do it, and why? What are the consequences of “cryptic competition?” [The ecology of mating strategies

	
	“Parents” Why do some moms (rarely dads) care, and why do most not? [Uniparental care, biparental care and the lack thereof in the insects] “

	Week 11
	“Societies” Why doesn’t everybody do it? [Adaptive advantages and disadvantages of social behavior]

	
	“Appearances” Why are some bugs so bright and pretty and others so drab and dreary? [Adaptive explanations for insect patterns, crypsis, colors, and mimicry]

	
	“Venoms" How to make misery through creative chemistry? [Properties of toxins for offense and defense.]

	Week 12
	Midterm Exam 3


Section 4: Arthropods in Our Lives

	
	“Architecture” What do they build? [A survey of insect engineering] 

	
	“Products” What do they make? [Insect products in human commerce]

	Week 13
	 no class (Veterans Day) 

	
	“Biomimicry” How have they inspired us? [Overview of technology based on attributes of terrestrial arthropods]

	
	“Pollinators” Who serves us our fruits? [Economic importance of pollination]

	Week 14
	“Decomposers” Processors of organic matter. [Importance of decomposition to healthy ecosystem functioning]

	
	“Monoculture” Who are the pests and why do we have them? [Problems for industrial agriculture]

	
	no class (Thanksgiving)

	Week 15
	“Insect Pest Management” How do we control them? [Crop rotation, introduction of parasites and predators, and, as a last resort, massive application of pesticides]

	
	“Invaders” What are the impacts of introduced or “exotic” plants and insects? What’s the solution? [Killer bees, Fire ants, Emerald Ash Borer, Formosan Termites]

	
	“Biocontrol” How do we use them for pest management? [Insects as biocontrol agents]

	Week 16
	“Vectors” Why are they mostly flies and bugs? [Characteristics of a good transmitter of pathogens]

	
	Review


                      Final Exam: Date and time TBA
Teaching Format

Lectures, writing assignments, group discussions, and class participation will be the primary teaching methods in this course. We will also use videos to convey insect behaviors and projected magnifiers to show students living insects in the classroom.

Required Texts

Reading material applicable to each lecture will be posted on D2L. Students are expected to have read this material prior to each class.

Required or Special Materials

None

Required/Recommended Knowledge

No prerequisites

Honors Credit

This course is available for Honors credit through Honor Contracts.  Students interested in taking this course for Honors credit should contact the instructors.  Additional requirements for honors credit will be determined at the beginning of the semester.

Grading Policy

Final numerical grades will be calculated as a percentage of total points received by each student out of a total of 500 possible points. There will be three exams and a final exam each worth 100pts, one essay worth 50pts, and two lab experiences and lab reports worth 25 points each.  There will be a 5% penalty for late work. 

Letter grades will be determined as follows: 

A
90-100%

B
80-90%

C
70-80%

D
60-70%

E
less than 60

Essay Requirement

One essay will be required from each student.  Each essay will be 4-5 double-spaced pages in length and will require literature review and citation on a subject of the student’s choosing, either in consultation with the instructors or from a list of potential subjects developed by the instructors. The essay will be worth 50 points.  Following submission of the essay, the instructors will provide editorial comments within 10 days, and then your essay will be returned to you for revision.  You will then have one additional week to resubmit the revised essay. If the essay is significantly improved, your grade will be adjusted by up to 8 points. 

Essays will be graded based on the following criteria:

(1) There must be at least eight facts about insects in your essay with the appropriate citation.  These facts should be underlined in your essay. (20 pts) (2) Your essay must include a “Literature Cited” section that lists at least five references from the primary literature. Websites do not count toward the requirement of having five references. (20 pts) (3) The writing in your essay must be grammatically correct (10 pts).  We expect that you run the spell check in your word processor before handing in your essay.  If your essay contains misspelled words, your grade will be penalized up to 10 pts, depending upon the severity of the misspelling.
Examples of Essay Topics

· Imagine a world without insects

· Eating insects – Is an insectivorous diet a solution for global food shortages?

· Insects Conservation – is it practical, is it important

· Impacts of global warming on insects and people in the Southwest

· Rotting cacti as a food source for insects

· Exotic invasive insects on Arizona

· Insect-borne diseases in the US and around the world

· Pick an insect pest - research it and write about it.

· Write a children’s story that contains factual information about an insect

· Write an essay on an environmental science controversy related to insects (e.g. endangered insect species, transgenic crops, pesticide use in agriculture, native pollinators versus honey bees, threats to honey bees, exotic introductions, new insect-born diseases)

Lab Experiences and Lab Reports

All students are required to participate in two lab experiences during the course of the semester.  Each lab experience is worth 25 points (10 pts for completing the lab and 15 pts for the required follow up essay). All lab experiences will happen outside of class time.  At the beginning of the semester students will have the opportunity to sign up for two of the following lab experiences. Students are required to write a three page double-spaced report on both lab experiences highlighting what they learned. Each report is due exactly one week after the lab.

(1) Students can create their own self-directed lab experience by organizing a trip to look for insects in nature.  There are several places on campus where insects can be found and you could also observe insects in your backyard or on a field trip to parks, forests, sand dunes or aquatic habitats

(2) There will be several evenings where we will observe insects at night, as they are attracted to blacklights. 

(3) There will be several opportunities for students to sort dead arthropods that were collected with pitfall traps into major groups, including ants, beetles, mites, and spiders.

(4) Students can also choose to participate in an arthropod behavior study.
Attendance Policy

All students are expected to attend every class.  Class participation and attendance records will be used to make decisions regarding students whose final grade is on the boarder between two letter grades.  Important and unique facts will be presented in class verbally and will not be included on handouts, so class attendance is essential. 

All holidays or special events observed by organized religions will be honored for those students who show affiliation with that particular religion.  Absences pre-approved by the UA Dean of Students (or Dean designee) will be honored.
Classroom Behavior

We do not permit use of electronics in the classroom, as they can be very distracting to other students. Therefore cell phones, laptop computers, iPads, and iPods must be turned off and put away during class.

The Arizona Board of Regents’ Student Code of Conduct, ABOR Policy 5-308, prohibits threats of physical harm to any member of the University community, including to one’s self.  See: http://policy.web.arizona.edu/~policy/threaten.shtml. 

Special Needs and Accommodations Statement

Students who need special accommodation or services should contact the Disability Resources Center, 1224 East Lowell Street, Tucson, AZ 85721, (520) 621-3268, FAX (520) 621-9423, email: uadrc@email.arizona.edu, http://drc.arizona.edu/.  You must register and request that the Center or DRC send me official notification of your accommodations needs as soon as possible.  Please plan to meet with me by appointment or during office hours to discuss accommodations and how my course requirements and activities may impact your ability to fully participate. The need for accommodations must be documented by the appropriate office.

Student Code of Academic Integrity

Students are encouraged to share intellectual views and discuss freely the principles and applications of course materials. However, graded work/exercises must be the product of independent effort unless otherwise instructed. Students are expected to adhere to the UA Code of Academic Integrity as described in the UA General Catalog. See: http://dos.web.arizona.edu/uapolicies/.

Confidentiality of Student Records

http://www.registrar.arizona.edu/ferpa/default.htm
Subject to Change Statement

Information contained in the course syllabus, other than the grade and absence policy, may be subject to change with advance notice, as deemed appropriate by the instructors.
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