Preliminary Syllabus

Ecophysiology (Pitt Biological Sciences 1430)

Animal Physiological Ecology (SRU Biology 405)
PLE Session II 2018
Instructor:
Dr. Randy Layne

Credit Hours:
3 hours (Pitt)/4 hours (SRU)
Lecture:
Monday thru Friday 9:00 am – noon
Laboratory:
Monday thru Friday 2:00 – 5:00 pm

We will do certain lab activities at SRU, necessitating travel between 8:30 am and 5:30 pm
Office hours:
Monday thru Friday 1:00 – 2:00 pm
Text:
Animal Physiology by Hill, Wyse, & Anderson
Overview:


It is widely acknowledged that animals must regulate their internal environment in order to be alive and exploit their surroundings.  The burdensome impact of a massive external environment, which often changes within the course of a single day and even more notably from season to season, makes it impossible for most animals to control every single chemical/physical bodily parameter in the face of these impinging stresses.  Natural selection has favored establishment of many traits that preserve homeostasis for those parameters where instability is absolutely incompatible with life.  Many animals have evolved abilities to tolerate wide variations in those chemical/physical bodily parameters where either function is possible or minimal survival supports an inanimate state.  The latter abilities are equally dependent on specialized traits that preserve functionality and/or survival.  This course studies the various behavioral, biochemical, life cycle, morphological, and physiological traits that allow animals to survive and exploit a threatening abiotic environment.


Because natural selection works within the framework of existing genetic variation within a species, contrasting adaptations exist across the animal kingdom in response to a particular environmental stress (e.g. freeze tolerance vs. freeze avoidance).  Some animals correspondingly evolved adaptations to allow conservation of behavioral routines and internal homeostasis under a wide range of conditions, whereas, others evolved the ability to endure disruption of normal homeostasis for extended periods of time upon exposure to environmental stress. 
Outcomes include each of the following:


1.
understanding of the role of natural selection in the establishment of physiological adaptations.


2.
familiarity with the effects of environmental stresses on animals, especially widely acting factors like temperature, water availability, oxygen availability, salinity, etc.  This includes specialized lifestyles such as found in deep-sea environments, tidal zones, deserts, boreal/polar regions, and caves.


3.
detailed knowledge about specific adaptations in animals to the aforementioned conditions, especially the biochemical, cellular, and systemic mechanisms supporting those adaptations.


4.
demonstrated ability to engage in common methods of inquiry, analysis, and interpretation of physiological adaptations.

Assessment


Individual mastery of the aforementioned outcomes will be assessed through examinations and paper assignments.  Unannounced quizzes and scheduled tests account for 70% of the course grade.  Article critiques and lab project activities constitute the remaining 30% of the grade.  Attendance at department seminars is strongly encouraged.  I may put an extra credit question from a recent seminar on the midterm exam and on the final exam.

Quizzes and Exams:  Quizzes covering lecture/laboratory/reading materials will be given during selected laboratories (all quizzes = 10%).  A quiz will cover the previous day’s material, and the lowest quiz will be dropped.  Each regular exam counts for 20% of the course grade (1 + 2 = 40%) and the final exam (comprehensive) represents 30% of the grade.  Exams and quizzes will consist of multiple choice, fill in the blank, and essay questions.  Major concepts and the definitions of key terms will be asked in most of the questions but you should have perspective about quantitative aspects of physiological ecology (especially when I make special mention of these measurements).  Major contributors to specific areas of study should also be recognized.  No exam or quiz will be administered in advance of its due date.  A makeup for a missed exam/quiz must be done within three meeting days of the scheduled exam date.  A makeup quiz will given only if the missed lab is made up.

The dragonfly body temperature assessment project will be written as a full-length scientific paper with the following sections - abstract, introduction, materials and methods, results, discussion, and literature cited sections (20% of course grade).  All material must be of your own composition.  Proper use of citations is expected and the references should conform to the style given at the end of the syllabus.  Use a 12 pt font with 1 inch margins.  Appropriate scientific references (8 total) should be used in your completed paper.  Be sure to back up your file during the preparation of the paper!

Academic dishonesty:  Cheating, plagiarism, and other forms of academic dishonesty are not tolerated.  A zero grade is assigned for the work in question and University sanctions may result in suspension or expulsion.
Pitt Grading Scale


A+ = 98% and above, A = 97.9 to 93.0%, A- = 92.9 to 90.0%, B+ = 89.9 to 88.0%, B = 87.9 to 83.0%,


B- = 82.9 to 80%, C+ = 79.9 to 78.0%, C = 77.9 to 73.0%, C- = 72.9 to 70%, D+ = 69.9 to 68.0%,


D = 67.9 to 63.0%, D- = 62.9 to 60.0%, F = below 60%
SRU Grading Scale


A = 90% and above, B = 80% to 89.9%, C = 70% to 79.9%, D = 60% to 69.9%, F = below 60%
Credit  distribution


Quizzes 15%, EXAM 1 & 2 - 20% each (40% total), Final 25%, Paper 20%

Title XI Obligations (for SRU):

Slippery Rock University and its faculty are committed to assuring a safe and productive educational environment for all students.  In order to meet this commitment and to comply with Title IX of the Education Amendments of 1972 and guidance from the Office for Civil Rights, the University requires faculty members to report incidents of sexual violence shared by students to the University's Title IX Coordinator.  The only exceptions to the faculty member's reporting obligation are when incidents of sexual violence are communicated by a student during a classroom discussion, in a writing assignment for a class, or as part of a University-approved research project.  Faculty members are obligated to report sexual violence or any other abuse of a student who was, or is, a child (a person under 18 years of age) when the abuse allegedly occurred to the person designated in the University protection of minors policy.  Information regarding the reporting of sexual violence and the resources that are available to victims of sexual violence is set forth at: http://www.sru.edu/offices/diversity-and-equal-opportunity/sexual-misconduct-and-victim-resources.

Lecture Schedule

June 04 – Introduction, Genetic Variation in Populations, and Natural Selection (Ch 1)

June 05 - Climatic and Microclimatic Conditions (Ch 1);  Acute Effects of Temperature (Ch 10)*

June 06 - Temperature Acclimation (Ch 10)

June 07 - Temperature Regulation:  basics of heat exchange, ectothermy, and endothermy (Ch 10)

June 08 - Life in the Cold:  Freeze Avoidance in Ectotherms (Ch 10)

June 11 – EXAM #1 (90 minutes);  Life in the Cold:  Freeze Avoidance in Ectotherms (Ch 10)

June 12 - Life in the Cold: Freeze Tolerance in Ectotherms (Ch 10)*

June 13 - Life in the Cold:  Endotherms at Low Temperatures

June 14 - Water and Ion Balance (Ch 5, 27)

June 15 - Water and Ion Balance (Ch 5, 27)

June 18 – EXAM #2 (90 minutes);  Life in Deserts (Ch 28, 30)

June 19 - Life in Deserts (Ch 28, 30);  Metabolism:  Organismal Perspectives (Ch 6, 7)*

June 20 - Metabolism:  Low Oxygen Environments (Ch 8);  Diving Physiology (Ch 26)

June 21 - Deep Sea Life/Life in Caves

June 22 – FINAL EXAM – 10 am start (Paper due)
Lab/Field Activity


June 04 – Biostatistics and microclimate evaluation


June 05 – Acute effects of temperature change on animals – SRU*


June 06 – Quiz #1;  Temperature acclimation and heat exchange dynamics

June 07 – Dragonfly body temperature study


June 08 -  Quiz #2;  review & makeup as needed

June 11 – Dragonfly body temperature study


June 12
 - Cryobiology – SRU*


June 13 – Quiz #3;  Dragonfly body temperature study


June 14 – Water balance dynamics


June 15 – Quiz #4;  review & makeup as needed


June18 – Dragonfly body temperature study


June 19 – Assessment of metabolism/diving physiology– SRU*


June 20 – Quiz #5;  Data analysis and paper troubleshooting


June 21 – Self review day


June 22 – FINAL EXAM


*denotes days where we will travel to SRU for lecture and lab – departure from the main parking lot will be at 8:30 am and return to the lot at 5:30 pm.  Commuters may directly drive to SRU if it is convenient to you.  Class starts at 10:00 am in VSC 302.  Lunch break will be noon to 1 pm.

Additional Guidelines For The Course Project-Paper

A properly designed scientific paper is due AT THE START OF THE FINAL EXAM ON JUNE 22ND.  It will have a title page (title, your name, home institution), abstract page, and main text with the following headed sections – introduction, materials and methods, results, discussion, and literature cited.  Figures and tables should be inserted into the results section, and bear proper labeling.  All writing must be an original composition (your words!);  long quotations are not acceptable in scientific papers (10% deduction for a quoted line longer than six words or for use of more than two quotation instances in the paper).  Plagiarism will result in a grade of 0% as well as a dismissal recommendation to the University.  The target length of the total paper, including title page, should be between 8-10 pages, but my evaluation of the paper will be directed at the composition quality and logical flow, thoroughness of analysis, proper adherence to section content, and compliance with paper guidelines.  A well done 7 page paper will be scored substantially higher than a poorly developed 12 page paper.  Appropriate use of no fewer than 8 scientific references is an absolute requirement (nonscientific sources and websites will not be accepted as part of your paper and graded down 5% for each instance).  Citations should be given with all relevant facts that you provide.  Put a citation with the sentence where it applies – not just at the end of the paragraph.  Give the last name of the author and year – (Smith 1999) or Smith (1999) found … Two author citations give both last names – (Smith and Jones 2001) or Smith and Jones (2001) found … Three or more author citations only give the first author with an indication that others contributed – (Smith et al. 2012) or Smith and coworkers (2012) found …. Common scientific facts do not require a citation.  For example, a citation is not required if you mention that water is a polar molecule.  Each violation of the approved reference/citation style will be graded down by 2.5% up to a maximum of 20% deduction.  The printed version should done with 12 pt font (times) and inch margins and double-spaced.  Page numbering should be given at the top right hand corner of each page.
Journal Article (print style – DO NOT ABBREVIATE JOURNAL TITLES)

Hahn DA, Martin AR, Porter SB (2008) Body Size, but Not Cooling Rate, Affects Supercooling Points in the Red Imported Fire Ant, Solenopsis invicta.  Environmental Entomology 37: 1074-1080.
Journal Article (web style)
Sinclair BJ, Gibbs AG, Lee W-K, Rajamohan A, Roberts SP, Socha JJ (2009) Synchrotron X-Ray visualisation of ice formation in insects during lethal and non-lethal freezing.  PLoS ONE 4(12): e8259. doi:10.1371/journal.pone.0008259.
Book Chapter

Baust JG, Nishino M (1991) Freezing tolerance in the goldenrod gall fly, Eurosta solidaginis. In Lee RE Jr, Denlinger DL (eds) Insects at low temperature.  Chapman and Hall, New York, pp. 260-275.
Book

Zar JH (1984) Biostatistical Analysis, 2nd ed.  Prentice Hall, Englewood Cliffs, NJ
References (sample format)

Bale JS, Hansen TN, Baust JG (1989) Nucleators and sites of nucleation in the freeze tolerant larvae of the gall fly Eurosta solidaginis (Fitch).  Journal of Insect Physiology 35: 291-298.


Costanzo JP, Dinkelacker SA, Iverson JB, Lee RE Jr (2004) Physiological ecology of overwintering in the hatchling painted turtle:  multiple-scale variation in response to environmental stress.  Physiological and Biochemical Zoology 77: 74-99.


Covell CV (1984) A field guide to the moths of eastern North America.  Houghton Mifflin, Boston, 
MA.Kaneko J, Kita K, Tanno K (1991a) INA bacteria isolated from diamondback moth, Plutella xylostella L. pupae (Lepidoptera: Yponomeutidae).  Japanese Journal of Applied Entomology and Zoology 35: 7-11.

Kaneko J, Toyohira-ku H, Owada T, Tanno K (1991b) Erwinia herbicola:  ice nucleation active bacteria isolated from diamondback moth, Plutella xylostella L. pupae.  Japanese Journal of Applied Entomology and Zoology 35: 247-251.

Marshall KE, Sinclair BJ (2011) The sublethal effects of repeated freezing in the woolly bear caterpillar Pyrrharctia isabella.  Journal of Experimental Biology 214: 1205-1212.

Robich SR, Layne JR Jr (2013) The effect of prior chilling exposure on supercooling ability and developmental success in third-instars of Eurosta solidaginis (Diptera: Tephritidae).  Annals of the Entomological Society of America 106: 840-845.
Cheating/plagiarism will not be tolerated. Students enrolled in courses at PLE are expected to abide by the academic integrity policies of both the University of Pittsburgh and, where applicable, the other institution through which they enrolled. Students suspected of violating either or both institutions' policies will be required to participate in the procedural process outlined therein. A minimum sanction of a zero score for the quiz or exam will be imposed.
Academic integrity policies can be found at the links below:

University of Pittsburgh: www.cfo.pitt.edu/policies/policy/02/02-03-02.html
Clarion: http://www.clarion.edu/student-life/student-affairs/conduct-policies-and-judicial-services/student-code-of-conduct/academic-integrity-policy.html
Chatham: https://www.chatham.edu/academics/catalog/2017-2018/HonorCode/
Edinboro: http://www.edinboro.edu/directory/offices-services/social-equity/common-course-policies.html
IUP: https://www.iup.edu/graduatestudies/catalog/university-policies/academic-policies/academic-integrity-policy-and-procedures/
Slippery Rock: http://catalog.sru.edu/content.php?catoid=22&navoid=437#acad_inte
If you have a disability for which you are or may be requesting an accommodation, you are encouraged to contact both your instructor and the PLE Program Administrator, 814-273-0416 as early as possible to determine reasonable accommodations for this course.
