Ecology and Field Biology – BIOL261 – Spring 2003

Dr. Janet Morrison – Biology Building 227 – 771-3091 – morrisja@tcnj.edu 

Office hours: Monday 3:30-4:30, Thursday 9:30-10:30, and by appointment 

This is a required course for Biology majors. Prerequisites: General Biology I and II. 

“An introduction to modern ecology. The interactions that determine the distribution, abundance, and function of organisms, populations, and species are examined both theoretically and practically within an evolutionary context. Topics covered include physiological ecology, optimization theory, natural selection, population biology, species interactions, community relationships, and ecosystem dynamics. Laboratory and field activities emphasize quantitative and experimental approaches to the study of ecology.”  (from the course catalogue)

I.  Learning Goals

You may wonder why an Ecology course is required of you as a Biology major. The faculty’s goal is to provide you with the opportunity to become familiar with the entire range of inquiry that biologists make, from molecules, through cells, tissues, organs, individuals, populations, communities, and ecosystems. Ecology specifically concerns the last four in the list, but it relies on our understanding of the other items on the list as well. For example, to understand why a prairie grassland community is dominated by plants with the C4 photosynthetic pathway, you must understand the role of the molecule “rubisco” in photosynthesis. This dependence of understanding works the other way, too. Your understanding of  the functions of an animal cell, for example, can not be complete until you see why its structures evolved, and evolution can only be understood within an environmental, or ecological, context. So the study of Ecology is as necessary a component in a complete biological education as is the study of Genetics or Cell and Molecular Biology. Also, the emphasis we place on quantitative methods in Ecology will be very helpful to you in whenever you encounter data, models, and analysis in future courses. Finally, as a biologically educated citizen, you will be in a unique position to understand and act on biologically based problems in society, and increasingly these have an ecological flavor.     

A. Content learning goals

Your learning in this course is based on four primary core concepts, each with a set of related important ideas:

Evolution and ecology are inextricably linked.

Evolution, in its broadest sense, is genetic change in a population of organisms over time. Most mechanisms that lead to an evolutionary change are ecological, concerning the interaction of individuals in the population with each other, or with biotic and/or abiotic factors in the environment. A population’s response to its ecological environment can  be evolutionary, and an individual organism’s present response to its environment can always be partly explained by its past evolution. Additionally, ecological diversity is fundamentally dependent on evolutionary processes that promote genetic and species diversity.

Ecology concerns all aspects of the physical environment and all types of organisms and their interactions, including microbes, fungi, plants, and animals (including humans).

An ecologist may focus on just one species in a community or just one nutrient in an ecosystem, but the ecology of that species or nutrient can only be understood by uncovering the links between it and other components in the system. Most organisms engage in a wide range of interactions with different taxa within ecological communities, including mutualism, parasitism, competition, and predation. These biotic interactions are mediated by environmental factors, and they influence the flow of energy and cycling of nutrients within ecosystems.

The patterns of and changes in distribution, abundance, and function of organisms in the environment can  be studied best  quantitatively, with numerical data, models, and statistical hypothesis testing.

Modern ecology is focused on change in natural systems and so has advanced beyond the stage of descriptive natural history, which is vulnerable to much more subjective interpretation and bias than is modern numerical analysis. Adherence to rigorous hypothesis testing and reliance on mathematical models has allowed the science of ecology to make rapid progress in understanding the essential processes governing ecological systems and has also provided the tools needed to make the science more predictive.

Like any science, ecology rests on a collection of important factual information, but the essence of the science is its underlying concepts and the methods of discovery used to formulate them and test their truth.

Unfortunately, science in school is often taught as a collection of facts that scientists have discovered and students are expected to memorize. Ecology is concerned with the entire range of the biological hierarchy and every possible ecological system on earth, so it would be implausible for anyone to attain mastery over even a small fraction of the facts that ecologists have discovered. Such an emphasis in any case would be antithetical to our goal in this course. We will, or course, use factual examples to illustrate important theories and concepts in Ecology, but our emphasis will be on how to formulate and test ideas in Ecology, because that is what ecologists do. 
B. Performance learning goals

Your learning in this course will be accomplished via a diverse collection of experiences that will encourage you to think independently about ecology and evolution and understand the core concepts. You will

· Integrate careful reading from a general ecology textbook and scientific papers with your learning from class meetings.

· Solve problems and hold discussions in small groups during class and lab meetings, and  participate in general class and lab discussion.

· Connect ecological concepts to interpretation of quantitative data presented in class, lab, and readings.  

· Collaborate in a small group to develop and carry out an original experimental research project in the ecology lab. 

· Conduct several shorter studies of the professor’s design in a variety of field sites and in lab, to investigate ecological processes and habitat diversity.

· Develop scientific writing skills by writing a term paper based on your original research, in the style of a scientific paper, including data analysis and citation from the primary literature.

· Develop oral presentation skills by presenting your group’s research findings in a scientific poster session.

II. Student Assessment

Your progress toward mastery of the concepts and practices of ecology will be assessed  with a variety of performance indicators, including 

· participation level in class discussion, problem solving, laboratories, and field trips.

This allows you to gain credit for your on-going weekly work in the course (the process of doing Ecology is just as important as the products of that work). Participation will be assessed by periodic checks of in-class writing associated with problem solving or discussions, and with records of  lab/field participation. Unexcused absence from class or lab will therefore affect your participation grade.     

· quality of scientific studies

This allows you to gain credit for the finished products of your scientific work in Ecology. Quality will be assessed by graded evaluation of lab assignments, and assignments associated with the research project.

· improvement in scientific writing over the course of the semester.

This allows you to earn extra credit for incorporating suggestions from the professor’s critique of your earlier writing into later writing. Assignment of extra credit will be based on the increase in grade value from the first draft to the final term paper.   

· performance on and improvement in graded hour-long written examinations given every 3-4 weeks

This allows you to have frequent checks on your learning from class, readings, and lab activities of the past few weeks. The exams will evaluate your ability to think independently, synthesize your learning from the different experiences, show your understanding of concepts, and test your factual knowledge base. To encourage improvement, the lowest of your three grades on these exams will be replaced with the average of that grade and the final exam grade, if the final exam grade is higher.

· performance on a graded cumulative two-hour final examination.  As above, but for the entire semester. 

Your grade will be calculated with a point system, with the different performance indicators weighted like this:

	Indicator
	Points
	Approx. percentage of final grade

	Research Project    Question list (in lab)

                               Proposal * 

                               Annotated literature list 

                               First draft Intro and Methods * 

                               Final term paper * 

                               Poster * 
	5

10

15

25

75

50
	0.9 %

1.7 %

2.6 %

4.3 %

13.0 %

8.7 %

	Research Project subtotal


	180
	31.3 %

	Four in-lab analyses:  (10 pts. each)

natural variation, natural selection, physiology on environmental gradients, population biology life tables
	40
	7.0 %

	Three in-field experiences:   (10 pts each)

pine barrens, freshwater creek, spring forest
	30
	5.2 %

	Other lab subtotal


	70
	12.2 %

	Hour Exam I
	50
	8.7 %

	Hour Exam II
	50
	8.7 %

	Hour Exam III
	50
	8.7 %

	Final Exam 
	100
	17.4 %

	Exams subtotal


	250
	43.5 %

	Discussion and problem solving participation*subtotal


	75
	13.0 %

	* letter graded, then average is converted to points
	TOTAL  575
	


Individual exams will not be “curved.”  However, if the final grade class average is below 75%, an adjustment will be made. 

The final letter grade will be assigned based on this scale of percentage of points earned :

	Grade
	Range
	Learning has been . . .
	Grade
	Range
	Learning has been . . .

	A
	93-100%
	outstanding
	C+
	77-79%
	slightly above average 

	A-
	90-92%
	excellent
	C
	73-76%
	average

	B+
	87-89%
	very good
	C-
	70-72%
	slightly below average

	B
	83-86%
	good
	D+ 
	67-69%
	below average

	B-
	80-82%
	above average
	D
	60-66%
	poor

	
	
	
	F
	<60%
	failing


III. Learning activities

Resources:

TEXT:  Krohne, D.T. 2001. General Ecology, 2nd edition

Use the test website for review and practice.

Plus scientific papers as assigned in class.

	Date
	Topic
	Readings

from the textbook

(additional papers will be announced in class) 

 
	Weekly lab schedule

    (* work to hand in at end of lab)
	Other work due this week in lab

	Jan. 20

Mon. 
	Introduction:  

         What is ecology?

         
	Intro, Ch. 1


	*  Sampling and analyzing population variation  (OUTDOORS)
	

	Jan. 23

Thurs.
	Evolutionary Ecology:

        natural variation
	Ch. 2, 6


	
	

	Jan. 27

Mon.
	        population genetics: 

            Hardy-Weinberg equilibrium


	Ch. 2
	*  Introduction to research project (write 10 questions);                

How to find and read a scientific paper
	

	Jan. 30

Thurs. 
	            evolutionary change in populations: 

                genetic drift, inbreeding


	Ch. 2
	
	

	Feb. 3

Mon.
	                natural selection and adaptation

         
	Ch. 2, 6


	Meet in research groups (group mini-proposal due by email in 3 days);   

*  Natural selection simulation
	

	Feb. 6

Thurs.
	 Physiological Ecology: 

         adaptation to temperature conditions 


	Ch. 3
	
	

	Feb. 10

Mon.
	         adaptation to water conditions


	Ch. 3


	Set up research projects (annotated literature list due week of Feb. 24)

 
	

	Feb. 13

Thurs.
	         photosynthesis and climate
	Ch. 3
	
	

	Feb. 17

Mon.
	Exam I


	
	Environmental gradients: lizards and newts experiment
	(Exam I)

	Date
	Topic


	Readings
	Lab
	Due

	Feb. 20

Thurs.


	Population Ecology: 

          life tables, survivorship curves


	Ch. 4
	
	

	Feb. 24

Mon.


	          population growth 


	Ch. 4
	*  Lizards and newts statistical analysis;

Tend research projects 

(first draft of Intro and Methods due week of  March 17)
	Annotated lit. list due

	Feb. 27

Thurs.


	          population regulation, intraspecific

          competition 
	Ch. 5
	
	

	March 3

Mon.


	          life history 
	Ch. 7
	Human population biology – cemetery data collection  (OUTDOORS) 
	

	March 6

Thurs.


	Ecological interactions: 

           mutualism, commensalism


	Ch. 2
	
	

	SPRING 

BREAK
	* * * *
	* * * *
	* * * *
	* * * *

	March 17

Mon.
	           interspecific competition


	Ch. 9
	*  Human life table analysis
	Intro and Methods first draft due

	March 20

Thurs.


	           competition and niches


	Ch. 9
	
	

	March 24

Mon.
	Exam II
	
	Harvest plants from research projects, collect data as needed 

(posters due week of April 7,

 final paper due week of April 14)
	(Exam II)

	March 27

Thurs.


	           predation


	Ch. 10
	
	

	March 31

Mon.


	           predation and herbivory
	Ch. 10
	Work on research analysis and posters


	

	April 3

Thurs.
	           parasitism


	
	
	

	Date
	Topic


	Readings
	Lab
	Due

	April 7

Mon.
	Community Ecology: 

            [community types and biomes

             no lecture – see Ch.16 and 17]
            community structure and diversity


	Ch. 11, 12
	Scientific poster session
	(poster)

	April 10

Thurs.
	            community change

                succession, disturbance, 

               fragmentation, invasion


	Ch. 11, 13
	
	

	April 14

Mon.


	            island biogeography
	Ch. 12
	Community structure of the NJ pine barrens  (OUTDOORS)
	Final term paper due

	April 17

Thurs.


	            preserve design
	
	
	

	April 21

Mon.


	Exam III
	
	Indicator species: invertebrates in a freshwater creek (OUTDOORS)
	(Exam III)

	April 24

Thurs.


	Ecosystem Ecology: 

             trophic levels, food webs


	Ch. 14
	
	

	April 28

Mon.
	             primary, secondary productivity

             world food resources  


	Ch. 14
	Allocation of resources to reproduction or growth: lilies in the spring forest

(OUTDOORS) 
	

	May 1

Thurs.
	             biogeochemical cycling


	Ch. 15
	
	

	
	COMPREHENSIVE

FINAL EXAM
	
	
	(Final Exam)


Readings

The material presented and discussed in class will provide the essential theories and good examples of ecological science. The assigned readings indicate where the relevant material is located in the textbook. It is important that you read this material, preferably before coming to class -- it will deepen your understanding by providing a different way to look at a topic, reinforcing the class material, and giving different examples or the same examples but in more detail. Exams will focus strongly on lecture and lab material, but to earn a good grade it is highly recommended that you do all of the reading carefully. For some topics I will also include a paper from a scientific journal. These papers will be discussed or referred to in class or lab, and material from them will appear on exams also. 

Policies

A missed exam will result in a grade of zero for that exam unless you have a valid excuse (i.e. illness confirmed by a written note from a physician) and then make it up. 

All written work must be produced using a word processor with a 12 point font, double spaced with 1.25” margins, stapled. Any work that requires a graph or table must also be computer generated. Microsoft Excel is available on the terminals in the computer lab and is sufficient for producing simple graphs and charts. Microsoft Word is also available and easily makes tables. Any other comparable programs are fine also. 

For group work, it is your responsibility to make sure that everyone does their fair share. 
Laboratory

Required equipment for laboratory - 

Scientific calculator

Field clothes (layers, hat, warm socks, waterproof shoes or old sneakers that can get wet, boots)

Rain gear

Sturdy lab notebook

Pencil and sharpener (pens and markers run when wet)

Outdoor labs

Many labs involve outdoor activity, and perhaps travel off campus. We will travel in college-supplied vehicles, and we will always leave promptly, so do not be late! Outdoor labs will run regardless of the weather except in extreme cases. When it gets cold, dress very warmly in layers, with a hat, and wear or pack raingear! Wear sturdy, water-proof shoes! It is going to be colder outside than you think.  

Original research project 

This will be mostly a group effort and will give you all a chance to conceive of and carry out your own ecological experiment. In the end your group will develop a poster presentation about your experiment. More details in lab.

The related research paper
You will write a 10-12 page research paper modeled on a scientific paper and incorporating the data from your group’s original research project. You should start the library research for this paper early (as soon as you know your topic) since you will need to locate and probably order from inter-library loan a number of papers from ecological journals. Expect to draw on a minimum of 10 papers for citation in your own paper. You are required to cite references from the peer-reviewed scientific literature with the format used in the journal Ecology. Acceptable references include scholarly journals and books ONLY. It excludes popular magazines, books, or newspapers…and it excludes internet sources (of course if you can access a journal article online, that’s great). There are some scholarly journals that are only published on-line, such as Conservation Ecology, but the vast majority of information on the web is not peer-reviewed and much comes from unclear sources. You may use the web to help educate yourself about a topic (the text’s website will be useful that way), but don’t cite any of those sources as references.  Any questions – just ask!


Classroom Philosophy and Some Tips


I view every student in this course as an adult learner who is responsible for her/his own intellectual development. What I offer to you in lecture and lab is just one part of your learning process. The rest is up to you! Each one of you has made an active choice to be in this course – whether out of primary interest or resulting from your choice to be a Biology major. Thus I start from the assumption that every student brings to each class meeting a genuine desire to think about Ecology and where it fits in the greater world. My goal as your professor is to encourage you in your efforts to think and learn about this fascinating subject. I also hope that you start to listen to the news as it applies to Ecology. Bring in news clippings or tell me about reports you hear on the radio or TV news. Help me to show the class the links between this branch of Biology and society.


You will learn the most and develop your intellect the most when you are actively engaged in the process, and this applies to both your own reading and to the classroom setting. So be an active reader – take notes on your reading, bring questions about it to class, and form a study group early to regularly discuss the reading, lectures, and labs. Also, use the text’s website for more background. During some class meetings we will also have directed discussions, and I hope to hear many questions being asked during lecture. If you think of a question later, send me an email!

Studying and homework:  Think about how much time you need to devote to this class (and all of your classes, in fact) to learn deeply. As a rule of thumb, the faculty suggest that for every hour spent in class at college, you should spend 2-3 hours outside of class on average (somewhat less for lab hours since most of the work is done while in lab). So, for a four hour course with lab like Ecology, 7-11 hours per week is an adequate range of time spent outside of class. Some weeks it may be slightly more, some weeks it may be slightly less, and where you fall on this range will depend strongly on your previous preparation and study habits. In general, if you are taking 16 credits this semester and you want to learn well in every class, then you should be spending a minimum of 32 hours a week outside of class on your college studies (although most science majors need to spend time at the upper end of the range, not just do the minimum). Studies show that most learning takes place when students consistently engage with the material outside of class and with other students in small groups. Consistency is important – waiting to study hard just during the week before an exam is very unlikely to be a successful strategy for deep learning.  

