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If this packet is LOST, please:

drop it off at the BHS Science Dept. (rm 365) OR

drop it off in  Mr. Kozel’s classroom (360) OR

call the Science Dept. at (617) 713-5365.

Textbook Reading Guide for Unit I: Ecology

I. What is Ecology? (3.1, pg. 63)
A. Studying the biosphere-

B. Ecology-

C. Levels of organization (make a diagram like Figure 3-2, defining species, population, community, ecosystem,  biome, and biosphere)

D. Ecological Methods


1.  Observing


2.  Experimenting



3.  Modeling
Journal 2-1: Interactions in the World Around Us
Introduction: Why might an ecologist study a certain area?  There are a variety of reasons.  Say you were an ecologist studying a particular area.  You would attempt to describe and understand the interrelationships that exist between organisms and their environment.  First, you would gather information about the organisms and their environment.  Then, you might compare this area to different regions to look for similarities, differences, and patterns.  Finally, you would try to explain the patterns you observed.  You might run experiments to test your hypotheses.
In this activity, you will practice thinking like an ecologist.  You will look for patterns and explanations for the interactions you observed in the engage activity.  You also will have the opportunity to compare your observations with a series of DVD images from around the world that represent a wide variety of interactions in many different settings.

Procedure:
1. Use your own words to write a definition for the term ecosystem.


2. Take notes on following topics:

	Ecology
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	Ecological Levels




	Abiotic vs Biotic Factors

Examples:




 Watch the DVD segment “Images from around the world.”  Pay particular attention to the interactions that involve humans and provide examples of the influences assigned on your task cards.  Record at least three examples in the table below:

	Negative effect of humans on the abiotic environment
	Positive effect of humans on the abiotic environment

	
	

	Negative effect of humans on other organisms
	Positive effect of humans on other organisms

	
	

	Negative effect of humans on other humans
	Positive effect of humans on other humans

	
	

	Effect of nonhuman organisms on other organisms
	Effect of nonhuman organisms on the abiotic environment

	
	


3. Discuss your DVD observations with your partner.  Prepare to show your examples with the rest of the class.
4. Participate in a class discussion about the video and your observations.  Take notes.

Journal 2-1 Analysis Questions (complete on a separate sheet of paper)
1. Read the scenario Early Morning Reflections handout.  Think about the interactivity examples from that reading and the images in the DVD.  Write one or two logical conclusions that you can make from those examples about the interactions taking place in the world.
2. The term biosphere refers to the portion of the earth where organisms naturally live.  It begins in the lower atmosphere and extends deep into the earth’s crust.  Do you think that humans have more or less influence on the biosphere than other organisms?  Explain your response.
3. Do you think that humans have a responsibility to monitor how they influence the biosphere?  Explain your response. 

Textbook Reading Guide for Unit I: Ecology

II. What Shapes an Ecosystem? (4.2: p. 90)

A. Biotic and Abiotic features of an ecosystem (define and give examples)


1. Biotic-


2. Abiotic-

B. Habitat-

C. Niche (explain how niche differs from habitat)-


1. resources-



a. examples of resources:


2. biotic and physical aspects of a niche-

D. Competition in communities-

E. Predation, Herbivory, and Keystone Species


1. Predator-Prey relationships-


2. Herbivore (plant-eating) and Producer (plant) relationships-


3. Keystone species (explain sea otter example as a keystone species)-

E. Symbioses (Symbiotic relationships)


1. Symbiosis-


2. Different types of symbioses (explain with an example for each)



a. mutualism-



b. commensalism-
             c. parasitism- 

Class Notes – Community Ecology
	Before we begin, define community (from Journal 2-1 notes):



	Habitat vs. niche




Describe the habitat and niche for the following organisms:
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Sea Star
	Habitat-

Niche:

· Nutrition-

· Activity-

· Reproduction-

· Locomotion-
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Spider
	Habitat-

Niche:

· Nutrition-

· Activity-

· Reproduction-

· Locomotion-

	[image: image3.jpg]



Gray squirrel
	Habitat-

Niche:

· Nutrition-

· Activity-

· Reproduction-

· Locomotion-


Interactions

	Interspecies competition happens when…

Examples:


	(+, -, or 0)



	Predation

Examples:


	(+, -, or 0)



	Protection against predation

Camouflage:

Mimicry:



	What is symbiosis?

What are the 3 types of symbiosis?



	What is mutualism?

Examples:


	(+, -, or 0)

	What is commensalism?

Examples:


	(+, -, or 0)

	What is parasitism?

Examples:


	(+, -, or 0)


Ecology Bumper Sticker Project 
Introduction: This project will give you an opportunity to be creative, both in thought and design.  Bumper stickers are eye-catchers, and in that vein, you will design an eye-catching bumper sticker about one ecology-related word that will be assigned to you.

Instructions: Your design should be on a piece of paper that is 11 ½ inches long and about 4 inches wide.  As mentioned, be creative – use color, drawings, and a clever saying that defines your word.  Remember, bumper stickers are usually brief – maybe a sentence – so give yourself plenty of time to think of a clever saying.

This assignment is worth 20 points and will be graded based on:

· Your knowledge of a specific ecology term (10 points)

· Your creativity (5 points)

· Your style and neatness (5 points)

You can find information about your word from your textbook, class notes, and online resources.  Define your word this weekend and then begin to plan the layout of your bumper sticker. 
Follow your teachers instructions to determine to select your work.  
The word I have been assigned is ________________________________________________

Your bumper sticker is due _______________________________________________________


Rubric:

	Definition of word
	Very clear


Somewhat clear


No definition

10
9
8
7
6
5
4
3
2
1
0


	Creativity
	Very creative


somewhat creative


textbook definition

5

4

3

2

1

0

	Style
	Well laid out


thrown-together 


sloppy

5

4

3

2

1

0


Journal 2-2: The Fish Kill Mystery Case Study 

Original from W. Sailer, with additions from BSCS – a Human Approach, modified by J. Juo
The Fish Kill Mystery

NATIONAL CENTER FOR CASE STUDY TEACHING IN SCIENCE
By Erica F. Kosal, Biology Department, North Carolina Wesleyan College

Day 1 - The Scenario

It was a hot North Carolina July morning and Susan and her friends were headed to the beach. Everyone had the day off from work and it seemed a wonderful opportunity to cool down and have a good time. Susan figured she could get to the beach in two hours from her house in Rocky Mount. After putting on her swimsuit and grabbing her sunscreen, she got into the car. Twenty minutes later she had picked up Kathy and Linda and they were off to the coast!

After driving over a bridge that crossed the Pamlico Estuary, a strong odor began to permeate the car. Kathy covered her nose with her hand. Linda, who hadn’t eaten breakfast, felt her stomach turn over and thought to herself that the day was going to be spoiled. Susan, however, was curious and suggested they explore.

“What do you think that smell is, anyway?” she said as she pulled the car over and jumped out, leaving her friends no choice but to follow her.

As they got closer to the estuary, the source of the odor became clear when they saw hundreds of dead fish floating on the water and washed up on the beach. When Kathy caught up to Susan and Linda, she gasped, “I’ve never seen such a sight—how horrible!”

A group of people was gathered on the shore. Some were pulling dead fish out of the estuary while others were sampling the water using various pieces of equipment. The three women walked over and learned that the group was made up of volunteers who were working to clean up the area as well as several biologists gathering data. Kathy, Susan, and Linda offered to help.

Temperature and Dissolved Oxygen

Susan was working with one of the biologists, Dr. Edwin Trout, and his graduate student from the local university. She liked Dr. Trout. He appeared focused on his work, but was friendly at the same time. His graduate student, Mark Cooper, was also nice and seemed very passionate about collecting data. Susan directed her questions to him: “What caused this fish kill? Was it the heat? It seems to be affecting a lot of animals these days.”

“Well, the high temperatures are often related to low oxygen levels in the water,” Mark replied. “Come on over here. I’ll show you some data maps we have been collecting from the Neuse River.”

Mark showed Susan a series of dissolved oxygen maps (http://www.esb.enr.state.nc.us/NeuFolder/images/060708do.gif), pointing out to her that the colors on the maps indicated different concentrations of oxygen.
“The blue colors indicate high amounts of oxygen (in mg/L) and so these areas are good for the fish,” Mark explained. “The red colors indicate areas in the river where dissolved oxygen is low, around  to  mg/L. Here is where fish would have a problem. Typically, dissolved oxygen, or , readings of  mg/L or less are harmful to fish.”
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Studying the map for August  (http://www.sciencecases.org/fishkill/doaug2002.avi), Susan saw changes occurring over the month. She noticed that at times the river seemed to house enough dissolved oxygen for the fish, but at other times, for example, on August st and August th, red areas were found, indicating that dissolved oxygen was very low in these sections of the river.

“Wow, I didn’t realize the dissolved oxygen could fluctuate so much over a short period of time,” said Susan.

“What is the  here today?” Kathy was working with another small group of people nearby, but became more interested in the conversation between Mark and Susan.

Mark responded, “The reading here right now is  mg/L. It may have been down to  at some point, but I don’t think so.”

“How did the fish die then?” Susan was really interested now. But Kathy interrupted her. “Hey, wait,” she said. “Before you answer that, Mark, you never explained how temperature and dissolved oxygen are connected.”

“Oh, you’re right. I’m sorry,” Mark replied. “The amount of oxygen that water can hold depends a lot on its temperature. The cooler the water, the more oxygen it can hold and the warmer the water, the less oxygen it can hold. Look at the map for December of . Notice how much more dissolved oxygen the water holds. Almost everyday there is blue indicated or dissolved oxygen readings in the  to  mg/L range. Think about how this compares to the maps of August you just looked at, where it was unusual to see blue colors.”

Questions: 

1.  What is the relationship between temperature and dissolved oxygen?  

2.  Based on the evidence from the reading, do you think that a lack of oxygen killed the fish?  Explain your reasoning.

3. Split up the following pages of background reading among your group members:

1.  Algae & cyanobacteria

2.  Daphnia & Gammarus

3.  Pesticides

4.  Acid rain
Record any information about your assigned background reading that may give your group a better understanding of factors that could have led to the death of the fish.  In class, complete the table below by taking notes as your group members present their finding.

	Algae and Cyanobacteria
	Daphnia & Gammarus



	Pesticides


	Acid Rain


Day 2 – Examining the Possibilities

Present your background information to your group, take notes in the table provided (above), and answer Questions 3 and 4.

3.  What other information do you need to know before you can determine which is most likely to have killed the fish?

4.  List all of the abiotic and biotic factors in a lake from our work so far and describe interactions between these factors. 

Lakes are local ecosystems in which scientists can study populations of fish.  The following data provides information about populations of largemouth bass and yellow perch.  Examine the information and graphs below, then answer the questions that follow.
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Information from Copymasters, BSCS – A Human Approach
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Information from Copymasters, BSCS – A Human Approach
Information from Copymasters, BSCS – A Human Approach
[image: image17.png]Copymaster: Information Sheet 6: Largemouth Bass

Scientific Name

Micropterus salmoides

Range

Found in southeastern Canada and most of the
United States (native to central states from
Great Lakes to Gulf of Mexico; introduced in
other states); also found in Europe and Africa.

Habitat

prefer shallow lakes, ponds, of tivers.

size

‘Adults range in size from 26 to 46 cm
(1010 18 in).

Diet

‘Young fish feed on crustaceans and other
invertebrates, such as Daphnia and

Gammarus. As they matute, they feed on
small fish, frogs, and other invertebrates.

Color

‘Aduls are green and silver with a dark stripe
along each side.

Reproduction

Male fish dig a nest in sand or gravel in shal-
low areas and attract a female to the nest. The
female lays a few hundred eggs, and then the
male fertlizes them. Afer the female leaves,
the male may try to attract other fermales to the
nest to increase the number of eggs he fertl-
izes. The eggs are sticky and will attach to the
bottom of the nest. The male guards the eggs
for 7 to 10 days, until they hatch.





[image: image18.png]Copymaster: Information Sheet 7: Yellow Perch

Scientific Name

Perca flavescens

Range

Naturally distributed from norther Kansas to
Ohio to South Carolina in the United States and
north to Canada; has been introduced success-
fully in many places.

Habitat

Lives in weedy, shallow waters. Tall weeds aid
in camouflage.

Size

Maximum length of adults is about 35 cm
(14 in).

Diet

Varied; young perch eat plankton and
gradually progress to insects, large crustaceans,
and minnows.

Color

Adults are a yellow color with vertical black
bars spaced at even intervals along body.

Reproduction

Perch spawn early in the spring by releasing
their eggs in gelatinous strings over vegetation.
The males come by and fertilize the eggs,
which hatch about 8 days later.
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5.  Based on Graph 1, what is the pattern for the total number of fish caught in the last 5 years compared to previous years?

6.  Based on Graph 2, what pattern or trend do you see for bass?  For perch?

7.  Based on Graph 3, what pattern or trend do you see for bass?  For perch? 

8.  What is missing from Graph 3?  (If you left this out you’d lose points!)

9.  Taking all three graphs into consideration: 

a.  Which fish (bass or perch) seems to have been more sensitive to changes in the lake ecosystem?  Refer to specific graphs when explaining your answer.

b.  Why is it important to examine ALL three graphs when trying to understand the ecosystem of the lake?

Examining the Effects of pH More Closely:

How Does Acid Rain Affect Fish and Other Aquatic Organisms?

http://www.epa.gov/acidrain/effects/surface_water.html
Acid rain causes a cascade of effects that harm or kill individual fish, reduce fish population numbers, completely eliminate fish species from a water body, and decrease biodiversity. As acid rain flows through soils in a watershed, aluminum is released from soils into the lakes and streams located in that watershed. So, as pH in a lake or stream decreases, aluminum levels increase. Both low pH and increased aluminum levels are directly toxic to fish. In addition, low pH and increased aluminum levels cause chronic stress that may not kill individual fish, but leads to lower body weight and smaller size and makes fish less able to compete for food and habitat.

Some types of plants and animals are able to tolerate acidic waters. Others, however, are acid-sensitive and will be lost as the pH declines. Generally, the young of most species are more sensitive to environmental conditions than adults. At pH 5, most fish eggs cannot hatch. At lower pH levels, some adult fish die. Some acid lakes have no fish. The chart below shows that not all fish, shellfish, or the insects that they eat can tolerate the same amount of acid; for example, frogs can tolerate water that is more acidic (i.e., has a lower pH) than trout.

Table 1: pH Tolerance of Various Organisms. 

	 
	pH 6.5
	pH 6.0
	pH 5.5
	pH 5.0
	pH 4.5
	pH 4.0

	Trout
	Yes
	Yes
	Yes
	Yes
	No
	No

	Bass
	Yes
	Yes
	Yes
	No
	No
	No

	Perch
	Yes
	Yes
	Yes
	Yes
	Yes
	No

	Frogs
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	Salamanders
	Yes
	Yes
	Yes
	Yes
	No
	No

	Clams
	Yes
	Yes
	No
	No
	No
	No

	Crayfish
	Yes
	Yes
	Yes
	No
	No
	No

	Snails
	Yes
	Yes
	No
	No
	No
	No

	Mayfly
	Yes
	Yes
	Yes
	No
	No
	No


10.  What other abiotic factor is known to be toxic to fish other than low pH?

11.  Which organism is least tolerant to low pH level?

12.  Of the three fish (trout, bass, and perch), which can best tolerate a lower pH level?

[image: image23.emf]Lab 2-1: Fish Kill Mystery pH Lab
Original from W. Sailer, with additions from BSCS – a Human Approach, modified by J. Juo
Introduction and Background Reading: 
In this lab you will learn what acids and bases are and how they are measured on the pH scale using pH paper. You will test a few samples, then test the capacity of a living system to buffer against pH changes – evidence for homeostasis.

Many substances are classified according to the chemical quality of being acidic or basic. To measure this quality, scientists use the pH scale. The pH scale measures how acidic a solution is. The scale ranges from 0 to 14, and the meaning of these values is the opposite of what you might expect. The lower the pH value, the stronger the acid is. A solution with a pH of less than 7 is classified as an acid. The higher the pH value, the weaker the acid is. A solution with a pH above 7 is low in acidity and is classified as a base. So, while the pH scale measures acidity, it also measures how basic a solution is. 

A pH value of 7 - the midpoint of the scale - indicates a neutral solution. A neutral solution is neither acidic nor basic. Each consecutive number on the pH scale represents a tenfold change in acidity or basicity. For example, a solution with a pH of 5 is 10 times more acidic than a solution with a pH of 6. 

In water solutions, whether a solution is acidic or basic depends on the relative concentration of hydrogen ions (H+) and hydroxide ions (OH-). Acidic water solutions have more H+ ions than OH-  ions. Basic water solutions have more OH- ions than H+ ions. Pure water, which is neutral, contains equal numbers of H+ ions and OH-  ions:   



H+  

 +  

OH-    

=            
 H2O


     Hydrogen ion

     hydroxide ion


water

Acids add H+ ions to water solutions. For example, hydrochloric acid (HCl), which is a strong acid, separates into H+ ions and Cl- ions in water. This raises the number or H+ ions in the solution. Bases combine with H+ ions in water solutions. For example, sodium hydroxide (NaOH), which is a strong base, separates into Na+ and OH- in water. The OH- ions combine with H+ ions in the water. This lowers the number or H+ ions in the solution. 

The pH of a solution is tested with special dyes. These dyes change color as the acidity in the solution changes. The dyes are usually put on a strip of paper called pH paper. The pH paper is keyed to a color chart, which shows the color that the paper will be at different pH values. 

Many biological reactions require specific pH ranges in order to function properly. The pH of solutions inside and outside of cells greatly influences chemical processes. Digestive enzymes in the mouth work best at a pH of 6.8, and those in the stomach work best at a pH of 2. Stomach enzymes do not work at a pH of 9. The functions of blood require a nearly neutral pH, not varying much from pH 7.2 to 7.4. In fact, each cell, tissue, and organ has a characteristic pH that is important for homeostasis.

Often, however, organisms are exposed to things that have a pH that is very different from their own.  For example, much of the food that you eat has a pH that is different from that of your stomach. How do living tsystems maintain a relatively stable pH in their internal environment when changes occur in their external environment?

A buffer maintains the pH of a solution within a narrow range of values even when external conditions threaten to change pH. In effect, this means that small additions of acid or base to a buffered solution do not cause a change in pH. Cells have physiological buffers that help maintain its characteristic pH; this protects the internal environment. Different types of buffers are effective in maintaining pH within different ranges. One type of buffer might keep the internal pH in a slightly acidic range, and a different type might keep the pH of the inside of another cell in a neutral range.

After reading the Introduction and Background section, answer the following questions in your own words:

1.  What is pH? 

2.  How much more acidic is a solution with a pH of 5 compared to a solution with a pH of 7?

3.  What is homeostasis? 
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Materials: 
Spot plate, color chart and pH paper, 0.1 M hydrochloric acid (HCl), 

0.1 M sodium hydroxide (NaOH).

Your samples for today may include a few of the following:

baking soda in water, carbonated beverage, crushed raw potato in water, lemon or tomato juice, egg white, water, your saliva

Procedure A: Practice measuring pH with pH paper
Caution!  Hydrochloric acid and sodium hydroxide are strong chemicals that can burn skin and clothing.  Handle them with care.

Put a few drops of each solution to be tested on a spot plate. Make sure you use the numbers on the plate so that you know which solution is in which spot! You will need one strip per sample. Avoid touching the paper with your hands. Match the color of the pH paper to the color chart to determine the pH of the solution. Discard the used pH paper, and record your pH data on the data table. Repeat this procedure for each solution, using a new piece of pH paper every time.  

Data Table 1:  Predicting and Measuring pH of Samples. 

	Number on Spot Plate
	Name of Sample
	Predicted pH number
	Actual pH number from pH paper

	1
	0.1M HCl
	
	

	2
	0.1M NaOH
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	


Procedure B: pH and homeostasis
Data Table 2:  Systematically Decreasing the Acidity of a Liquid. 

As NaOH (base) is added to water:

	Number of total drops added
	pH of water
	pH of buffer solution
	pH of milk

	
	Individual data
	Class data
	Individual data
	Class data
	Individual data
	Class data

	0
	
	
	
	
	
	

	5
	
	
	
	
	
	

	10
	
	
	
	
	
	

	15
	
	
	
	
	
	

	20
	
	
	
	
	
	


Results: Organizing Data
Graph 1: Construct a line graph to illustrate collected data in regards to pH.

Be sure that your line graph includes a descriptive title, labeled x-axis, labeled y-axis, and a key to show which data correspond to water, buffer and milk.
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Procedure C: The Effect of pH on Microorganisms, Daphnia and Gammarus.

Overview:  In this lab you will work in groups to answer the question ‘how does pH affect the microorganisms Daphnia and Gammarus?’ Each group of 2-3 students will be assigned one microorganism (Daphnia or Gammarus).  If you alter the given protocol in any way, make sure that you make note of it.  When you have collected all your data, have one person in your group record the data in the class chart while the rest of the group cleans up their lab space.  
Read through the entire lab, write a hypothesis for your experiment, and create a data table (see next page).
Hypothesis:








Materials:  room temperature aquarium H2O (~22oC), 2 small (ex. 50mL) beakers, graduated cylinders to measure volume of H2O (25 mls), vinegar in dropper bottle, distilled H2O in dropper bottle, pH paper, disposable plastic pipette, Q-tip or toothpick for stirring, hand lens, “used culture” beakers (control, variable), labeling tape, sharpie marker.
Procedure:  

Remember that pH measures how acidic a liquid is.  pH values range from 0-14; 0 is the most acidic and 14 is the least acidic.

Your organism: _________________

1. Add 25 mL of room temperature water to the “experimental” beaker.

2. Using plastic pipette, place 2 Daphnia or Gammarus in the beaker.  Use hand lens to observe organism behavior and record in chart.

3. Measure and record the pH of vinegar by adding one drop of vinegar to the pH paper ___________.

4. Measure and record the pH of the water in chart with “Trial 1”.

5. Adding 1 drop at a time and stirring gently in between each drop with a Q-tip or toothpick, add 3 drops of acid (vinegar) to the beaker.

6. Measure pH.  pH should change slightly.  If the pH does not change, add one drop of acid at a time (stirring in between) until it does change slightly.  Keep track of how many drops you added!

7. Once the pH changes, record the pH of the water and total # of vinegar drops added under “Trial 2”.

8. Use hand lens to observe organism behavior and record in chart.  Repeat steps 5-8.

9. As a control set up, repeat steps above in a second beaker.  However, use distilled water instead of acid, being careful to add the same number of drops as you did in the experimental group for each trial.
Construct Your Group’s Data Table in the space below:
Use a ruler to draw your table.

Remember to account for: 

· two groups (control and experimental groups)

· 5 trials

· quantitative data (pH measurements, number of drops)

· qualitative data (observations of behavior – you can also be as quantitative as you can here, ex. Gammarus swam up to the surface 3 times in one minute).

Don’t forget to send one person (the data manager) up to fill in the class data chart.  Each person needs to copy the class data in the chart provided for use in completing the Analysis Questions.

	The Effect of pH on Microorganisms, Daphnia and Gammarus.

Class Data – Summary of Observed Patterns

	Lab Group #
	Organism

Daphnia or Gammarus?
	pH range
	Behavior observations

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	


Lab 2-1 Analysis Questions – Complete on a separate sheet of paper
1.  For the experiment that your group performed, describe the control set-up.  Be specific.  Why is having a control set-up so important?  In other words, your results would be invalid without the control – explain why.

2.  What pattern appears from your group’s data with the microorganism in your experiment?  OR, what are some of the inconsistencies in your group’s data?  (In other words, what pattern did you expect that is NOT apparent?)

3.  Use the class data to tell the similarities and differences between the two microorganisms and their responses to pH.

4.  Based on the class data, do you think that acid rain is a potential cause for the death of the fish in the Fish Kill Case Study?  

Conclusion: What can you conclude about pH, homeostasis, and living systems from this lab? (3-5 sentences)

Journal 2-3: The Fish Kill Mystery Solved
Introduction: Now that your have explored the fish kill mystery and you have learned about how pH effects aquatic ecosystems you need to solve the mystery.  There is one more piece of important information that you need to know before you can solve the mystery.
Process and Procedures  - Obtain a reference sheet from your teacher titled “An explanation of the scenario”  Use the information to complete the following analysis questions
Journal 2-3 Analysis Questions (complete on a separate sheet of paper)
1. Why are estuaries, such as the Pamlico Estuary, so important?

2.  What is killing the fish?  Explain specifically what, how, and why this happens.

3. High levels of nutrients moving into the estuary have been linked to Pfiesteria outbreaks. What nutrient sources might contribute to this problem? You should be able to list several potential nutrient sources.

4. What are the potential impacts of the toxin on human health?

5. The Environmental Protection Agency (EPA) has regulations to manage water pollution. (You may examine those found at http://www.epa.gov/lawsregs/laws/cwa.html). Given that nutrient influx can be considered a form of pollution, do you think additional regulation is needed?  Why or why not?

6. Under which circumstances should we try to control the population numbers of Pfiesteria? 

a.  If human health was not threatened, but commercially valuable fish species were harmed, should we control Pfiesteria? Justify your answer.

b.  If the fish species harmed were not commercially significant, should we control Pfiesteria? Justify your answer.

7. HONOR ONLY:  Briefly summarize the two different camps of thought on the life cycle of Pfiesteria. Given there is an active controversy in the scientific community on the Pfiesteria life stages, should public policy decisions be made when the scientific community is not in agreement? Take these two questions into consideration: What would happen if action on this problem were delayed until the controversy was resolved? What if action were taken without all the “facts” known?

Lab 2-2: Exploring Pond Life  
Adapted from Prentice-Hall.

Introduction: Ecosystems are collections of living and non-living things.  In this lab you will be examining a pond ecosystem.  You will be taking close observations of the organisms that live in this ecosystem, specifically to compare and learn about various protists.  This will also be your chance to review or learn about the proper use of the microscope.
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Procedure Part I – Learning About the Microscope

1. One member of your lab group should obtain a microscope. Always carry the microscope in an upright position (not tilted) using two hands. One hand should hold the microscope’s arm and the other hand should support the base, as shown in Figure 1. Set it down away from the edge of the table. Always remember that a microscope is an expensive, precision instrument that should be handled carefully.
2. Plug the microscope in at your lab desk.  Turn it on and make sure that the light comes on. 
3. Compare your microscope with Figure 2 on the next page.  Identify the parts on your microscope and determine the function of each part.  Use the words from the word bank to fill in the parts names in Table 1.
4. The ocular lens is marked with its magnification power.  (This is how much larger the lens makes objects appear.)  What is the magnification power of the ocular lens of your microscope? _____________
5. The three objective lenses are marked with their magnification power.  The first number marked on each lens is the magnification power of that lens.
a. What is the magnification of the lowest power lens of your microscope? _______
b. What is the magnification of the high power lens? _______
6. To find the total magnification of the microscope as you are using it, multiply the ocular lens power times the power of the objective lens that you are using.  For example, if the ocular lens of a microscope has a power of 5x and you use an objective that is 10x, then the total magnification of the microscope at that time is 50x (5x10 = 50).
a. What is the total magnification of your microscope when using low power? ____
	Part
	Name
	Function

	A
	
	

	B
	
	

	C
	
	

	D
	
	

	E
	
	

	F
	
	

	G
	
	

	H
	
	

	I
	
	

	J
	
	


What is the total magnification of your microscope when using high power? ____



Procedure Part II – Testing the Pond Water – Carry out the following procedure each day you collect data. 

1. All data should be recorded in the provided data table.  Make detailed observations.  You should always draw your own sketches – it is considered plagiarism to copy off of someone else’s sketch!

2. Make one depression slide of the pond water culture for your pair.  

a. Using a pipette, gently transfer 1-3 drops from the jar to the depression slide.

b. You may add a few strands of cotton fiber from cotton balls.  This may slow down the organisms while you are observing them.

3. Examine the slide under the microscope, first under low power, then under medium power.  

a. You should always start in low power because this makes it easiest to find the objects on the slide.  Position the diaphragm so that the largest opening is used, allowing the maximum amount of light through.

b. While looking through the ocular lens, use the coarse adjustment knob to bring the sample into focus.  Then use the fine adjustment knob to sharpen the focus.

c. Important Note:  Before switching to the next higher power, you should always position the specimen in the center of the field of view and use the fine adjustment to focus the image.  DO NOT move the stage back down before switching objectives.  Never use the coarse adjustment when using medium or high power.

d. Switch to the medium power objective lens and use the fine adjustment knob to sharpen the focus.  It should already be mostly in focus from your previous viewing.

4. Search for and find one organism on the slide.  Use the “Pond Life” books to identify the organisms you might observe in your pond water culture.  Record the type of organism that you have found and do a sketch of the organism in the data table.  Also record any significant facts that you learn from the “Pond Life” book.

5. Leave your microscope focused on the organism and the “Pond Life” book open to the appropriate page at your lab bench.

6. Once you have completed the observation of your organism visit 2 other microscopes and repeat Step #5 above.  

7. Obtain a freshly-prepared depression slide of dinoflagellates from your teacher.  Observe the dinoflagellates using the microscope under low power, then medium power.  Determine which power is best to use for observations.  Record observations and sketch the organism.

	Identification and Characteristics of Organism
	Drawing of organism

	
	

	
	

	
	


Class Notes - Protistis
	What is the Endosymbiont Theory?



	When we organize, or classify, organisms, we put them first into 3 Domains (Archaea, Bacteria, and Eukarya) and within these Domains are subcategories called Kingdoms.  The Eukarya Kingdom consists of Protista, Fungi, Plantae, and Animalia.  Why is the Protista Kingdom the most diverse kingdom of all?  
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	List the characteristics of Protists:
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	What are examples of animal-like protists and what are some of their important characteristics?
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	What are examples of plant-like protists and what are some of their important characteristics?
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	What are examples of fungi-like protists?
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Textbook Reading Guide for Unit I: Ecology
III. Populations in Ecosystems and their Growth (5.1: p. 118)

   A. Studying populations


1. Geographic Range-


2. Density and Distribution-


3. Growth Rate-


4. Age Structure-

   B. Factors that affect population growth


1. birth rate-


2. death rate-


3. immigration-


4. emigration-

    C. Types of population Growth


1. Exponential Growth



a. shape of growth curve (sketch, using Fig. 5-3)



b. examples of organisms with exponential growth-

             c. conditions that lead to exponential growth-

               2. Logistic Growth



a. phases of growth (describe phases 1-3)



b. shape of growth curve (sketch, using Fig. 5-4)



c. conditions that lead to logistic growth-

                         d. carrying capacity-

IV. Limits in Population Growth (5.2:  p.124)

   A. Limiting factors-

   B. Examples of five limiting factors (label whether they are density-dependent or density-independent).



1.



2.



3. 



4. 
                          5. 
	Population Ecology

Ecology (alternate definition) –

Thomas Malthus – 



	Exponential Growth



	Logistical Growth



	Limiting Factors –

Carrying Capacity – 





Class Notes - Population Ecology
Journal 2-4: Mystery on Easter Island (P 627-632 of BSCS: A Human Approach)

Introduction: Islands are intriguing ecosystems to study because they are somewhat isolated.  Isolation makes the island’s resources easier to measure.  It is especially interesting to study the patterns of population growth for land animals that are confined to an island.  Such is the case for a human population who lived on Easter Island from AD 500 to the present.  This activity will give you an opportunity to examine the mystery that surrounds Easter Island.  You will study data about the history of its human populations are reflect one some of the interactions that took place in that ecosystem. 

Part I: Analyzing the Easter Island population 

Process and Procedures
1. Study the graph below and answer the questions.  Don’t forget units (like people, years people/year, etc)!


a. What was the approximate size of the colonizing population in the year 450? ________
b. What was the size of the population in the year 850? ___________
c. What was the difference in the number of people between 450 and 850? ___________
d. What was the average annual increase in the number of people between 450 and 850? _________
e. What was the difference in population size between the years 850 and 1250? ____________
f. What was the average annual increase in the number of people between 850 and 1250? ________
g. What was the average annual increase in the number of people between 1250 and 1600? _________
h. During which 1 of the following 3 periods was the increase in the human population the greatest: 450-850, 850-1250, or 1250 to 1600? _____________
i. What was the greatest number of people found on Easter Island between 450 and 2000?  In approximately what year did this happen? _____________
j. By the mid 1700s, only 2000 Easter Islanders were still alive.  The population continued to decline to approximately 100 people during the next century.  This was due in part to the slave trade and epidemics brought by Europeans.  What is the average annual decrease in the number of people between 1600 and 1950? ___________
Part II: Learning More about the People of Easter Island
2. Visit the website http://www.mysteriousplaces.com/Easter_Island/index.html and answer the questions below as you take a virtual tour of the islands.  Click on “The story.” 

Chapter 1: Arrival
A. Where is Easter Island located (not “South Pacific” – be specific) and how was it formed?

B. What are those elliptical-shaped structures in the photo thought to be and what happened to those things when the missionaries arrived?

Chapter 2: Statue Construction
A. True or False: When the carvers saw a defect in the rock they were carving, they would abandon that statue and move on to another area.

B. What do people believe was the purpose of creating these statues?
Chapter 3: Erecting the Moai
A. How many miles did the people of Easter Island have to move these Moai statues?

B. Describe the different hypotheses on how the statues were moved (the original thoughts and the newer hypothesis from Jo Anne von Tilburg).

C. Approximately how many carved Moai were there?

***Leave the website open at this point and do not move on to Chapter 4 until you’re told to***

3. Looking at your notes from the website, discuss with your partner the changes that took place on Easter Island after colonization.  Below, write 3 or 4 sentences that summarize the changes in vegetation on Easter Island between 950 and 1980.  Explain what you think caused those changes.


Chapter 4: Conflict: The Fall of the Moai (go back to the website)

A. What did the island look like when it was first discovered by the islanders and what did it look like when the first Westerners visited it?

B. What did islanders use the trees for?

C. Explain how the obsession over building bigger and better Moai led to the downfall of this civilization.

Chapter 5: A New Cult (If you’re running short on time, ask the teacher if you should skip this)

A. Why were the dreams of escaping the destroyed island gone?


B. What happened to the Easter Islanders and their culture once Missionaries arrived?

Chapter 6: Lessons from the Past?

A. Write a paragraph explaining how Easter Island can be used as an analogy for what is going on in the world right now.

Part III (time permitting)
Watch the video played in class about the fall of civilizations:

http://channel.nationalgeographic.com/series/explorer/3829/Overview#tab-Videos/06769_00
Journal 2-4 Analysis Questions – Complete on a separate sheet of paper
1. Think about the growth in human population between 1000 and 1600.  Compare that with the rate of growth during the first years that colonizers were on the island (450 to 1000).  What might account for this large increase in the rate of growth?
2. What factor or factors finally limited the growth of the human population?
What other factors might limit the growth of a population?  Give at least three specific examples.
3. Redraw the population growth graph. Color-code your graph so that each significant trend in the rate of growth is a different color.  Create a legend that shows what type of growth rate happened during each different-colored period.
4. The maximum number of people that the island can support without destroying its ability to renew itself is called its carrying capacity.  Add a line to your graph that shows where you think the island’s carrying capacity for people was when the colonizers first landed on Easter Island.  Label this line initial carrying capacity.  Why did you draw your line there?  (Think – did the people reach carrying capacity?  Did they exceed it?)
5. What evidence is there that the number of people on the island exceeded carrying capacity?
6. Add another line to your graph.  Show where you think the island’s carrying capacity for people was after 1690.  Label this line later carrying capacity.  Why did you draw your line there? 
7. What does this study tell you about unchecked population growth?
BSCS – “Ecology” Quiz Study Guide (Part 1)
1. What types of growth curves are there?  What does each represent?

2. What types of interactions occur between organisms (symbiosis)?  Between organisms and their abiotic environment?  Between predator and prey?

3. What is carrying capacity?  How does the population of humans on Easter Island illustrate carrying capacity?

4. What are examples of limiting factors on populations?  How do they limit population growth?  
5. What is the difference between a community and an ecosystem?

6. How can we use the scientific method to study ecological issues (like in the case studies)?
Daphnia





Graph 1: This graph shows the number of fish caught each fishing season in the Tri-Lakes region between 1982 and 2002.





Graph 2.  This bar graph shows the number of bass (black bar) and the number of perch (gray bar) caught each fishing season between 1982 and 2002 in the Tri-Lakes region.





Graph 3.  This graph shows the average size of bass (black bar) and perch (gray bar) caught in the Tri-Lakes region during the 1982-2002 fishing seasons.





Word Bank:


Arm


Base


Coarse Adjustment


Diaphragm


Fine Adjustment


Objective Lenses


Ocular Lens


Light


Stage�Stage Clips
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