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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.
Reading Guide for Unit I: Ecology
I. Ch3-2, p. 68 Consumers

 A.  Heterotrophs, consumers

      Types of consumers 

a.  Herbivores

b.  Carnivores

c.  scavengers

d.  decomposers

e.  detritovores

f.  omnivores

 B.  How does energy flow in an ecosystem? 

 C.  Food chains –
a.  First organism is always a ______________.
b.  Arrows represent-

 D. Food web-
           Write out a sample food chain within the food web in Fig. 3-9

  E. Decomposers’ role- 

  F. Trophic Levels and the Ecological Pyramids

a.  Trophic Levels (see Fig. 3-8: producers, first-level, second-level, third-level consumers)

b. Pyramids of Energy
     i. What do these pyramids show?
     ii. Efficiency of energy transfer (10% rule)-
c. Pyramid of biomass 
     i. Biomass-


 
     ii. What does the pyramid show?
     iii. What does the pyramid of numbers show?
 Journal 2-5: Energy Inc.

Introduction:  Energy flows through an ecosystem as organisms eat other organisms.  We can see the flow of the energy using a food chain or food web.  A food chain is a series of organisms through with food energy is passed in an ecosystem.  A food web is a more complex relationship that shows all the feeding interactions within a community of organisms.

This demonstration will show how energy is used by organisms and passed from one organism to another in a food chain.  This is a group demonstration.  Each group will take on the identity of one of the organisms in the food chain and create an “energy budget.”

Process and Procedures: Part I: Follow your teachers instructions to set up the demonstration
1.  Draw the food chain below.






2. What is the ultimate source of energy for all food chains?

3. What is your group’s part in the food chain?

4. Think of all the different things that your organism uses energy for (consider both long and short term goals).  Create a list of 5 or 6 categories.  One of your categories must be “savings” (referring to the energy your organism stores).  







5. To create an “energy budget,” try to think of the percentage of energy used by your organism for each category (percentages must be in increments of 5% and add up to 100%).  Savings must be 5-15% of your “energy budget.”


6. Create a bar graph for your organism’s “energy budget” with the given materials.  Each piece of paper represents 5% of your energy budget.  Title your bar graph and be prepared to share your energy budget with the class.

Class demonstration
1.  Record observations of each groups “energy budget.”  Do all the categories make sense to you?


	Grass
	Grasshopper
	Frog
	Snake
	Hawk

	
	
	
	
	


Journal 2-5 Analysis Questions (complete on a separate sheet of paper)
1. What portion of the “energy budget” did the organisms use?  What portion of the energy was available to pass on to the next organism in the food chain?
2. What did you notice about the total amount of energy available to each organism as we moved through the food chain?
3. Explain why energy is not cycled (or reused, like matter and nutrients) through the ecosystem.  In the context of conservation of energy, what happens to the energy?
4. Think of the overall populations of each organism from this food chain.  Which of the organisms has the largest population?  Which organism most likely has the smallest population?  Describe how this demonstration could explain population size.
5. Honors only: The biology teachers at Brookline High go out and collect frogs for dissection, drastically decreasing their population in this ecosystem.  Predict what would happen to the populations of the other organisms.

BSCS Notes – Food Webs and Pyramids
	Definitions and examples:

Autotroph

Heterotroph
Herbivore

Carnivore

Omnivore

Decomposer



	What is the difference between a food chain and a food web?
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	What is biomass?



	Energy Pyramid

10% Rule



	Biomass Pyramid



	Pyramid of Numbers



	Should we eat low or high on the food chain?
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Biological Magnification




Lab 2-3: Owl Pellets, Food Webs, Pyramids, and Bio-magnification
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Introduction:   The barred owl inhabits woodlands and swamps in the Eastern part of the United States. This owl is approximately 43-50 cm (17-20 in) long with a wingspan of 99-110 cm (39-43 in) and has a mass of about 0.8 kg. Owls are nocturnal raptors that feed on small mammals, birds and reptiles.  Owls swallow their food whole or if too big, may tear it into chunks.  Owls are not able to digest hair, bones or feathers.  The owl digestive system has a specialized section that presses the undigested portions together forming a pellet.  Since the owls cannot pass the pellet through their digestive system, they must spit out the pellet.

Scientists use pellets to investigate the diet of raptors such as owls. They can determine what the raptor ate, how healthy it is, how large it may be, if there are diseases present, and many other things. Food chains show how each organism gets the food it needs, the energy it uses, and how those nutrients are passed from organism to organism. Many food chains begin with the sun, but every organism needs some source of energy. Because everything is connected in a food chain, if an organism on the bottom level consumes any chemicals or contracts a certain disease, the organisms in the upper levels often face serious issues. This becomes a major problem when pesticides are thrown into the mix. As we go up the links on the food chain (trophic levels), the concentration of the pesticide consumed becomes greater. So animals at the top of a food chain would be at the highest risk for pesticide ingestion.


Let’s look at a simple food chain: Flowers ( Insects ( Mice ( Hawk. The flowers may absorb some pesticide from the soil and the insect eats the flowers. The pesticide may or may not kill the insect, but remains in the insect’s body. Dead or alive, the insect is eaten by a mouse who then has a greater concentration of the pesticide in its digestive system. The only effects may be a simple stomachache or intestinal problems, but the mouse survives. It may then be eaten by a hawk. Because the concentration of the pesticide has gotten larger, the hawk may get very sick and die. If the hawk doesn’t die, that pesticide still remains in its system and can be passed on to chicks or influence the health of any offspring. When Dichlorodiphenyltrichloroethane (DDT) was used on crops, scientists found that it was entering the food chain of Bald Eagles. Some of those scientists concluded that the DDT was thinning the egg shells of the reproducing eagles, causing them to be crushed when the parents attempted to incubate them.  Hence, the use of DDT was banned in the United States. 

Background and some questions adapted from: Hildreth, J (2002). Owl pellet dissection. Retrieved July 1, 2009, from Kidwings virtual owl pellet dissection Web site: http://www.kidwings.com/owlpellets/flash/v4/index.htm.

Materials:  owl pellets, dissecting tools, identification keys, magnifying glass, glue, paper 

 

Procedure:

1. Obtain one owl pellet per group.  ALL students are to wear gloves (if you are allergic to latex, use other gloves) and goggles.  

2. Use dissecting tools and fingers to gently pry apart the pellet.  NOTE: The bones you are looking for are small and easily broken.

3. Set aside any bones found. 

4. The ‘detective(s)’ will analyze the bones with the identification key and identify prey.  Pay attention to:

a. Shape and size of the skull 

b. Shape of eye sockets

c. Length of the snout compared to the rest of the skull 

5. Repeat until you have completely dismantled the pellet.

6. Try to verify the skull identification using another bone, such as a pair of leg bones.  Check with your teacher and add to the class data table.  

7. Put all hair, feathers and waste in garbage (not down the drain!) and wash off dissecting tray.  

8. Remember to wash hands at the end of the procedure.  These pellets have been sterilized, but…

Data and Calculations:
A. Complete Table #1 below – Please note that a vole is ‘equivalent’ to a mouse (2 pt)
Table #1.  Number of prey eaten by a barred owl per time interval.
	  
	A
	B
	C
	D
	E

	Prey
	Length

(cm)
	Number 
Found in 

1 pellet
	Number eaten

 per day

(2.5 pellets/day)
	Number eaten

 per week

(7 days/wk)
	Number eaten 

per year

(52 weeks/yr)

	
	
	
	B x 2.5 = C
	C x 7 = D
	D x 52 = E

	Mouse
	6.5 – 9.5 
	 
	 
	 
	 

	Mole
	12 – 14 
	 
	 
	 
	 

	Shrew
	8
	 
	 
	 
	 

	Rat
	40
	 
	 
	 
	 

	Bird
	15
	 
	 
	 
	 

	
	
	 
	 
	Total =
	 


B. Create and label a Pyramid of Numbers for the owl based on the number eaten per year with one owl on the top with total annual number of all prey below. *Use the assumption that an owl produces an average of 2.5 pellets per day
C. Use the facts from Table #2 about the prey to draw a complete food web that is representative of the pellet your group dissected.  
	Prey
	Diet

	Mouse
	It eats a wide variety of plant and animal matter depending on what is available, including insects and other invertebrates, seeds, fruits, flowers, nuts, and other plant products. Deer mice sometimes eat their own feces (coprophagy).  

	Mole
	A mole's diet is mostly insects and other invertebrates, including earthworms, centipedes, millipedes, snails, slugs, grubs, ants, sowbugs, termites, beetles, and crickets

	Shrew
	Food habit studies have revealed that shrews eat beetles, grasshoppers, butterfly and moth larvae, ichneumonid wasps, crickets, spiders, snails, earthworms, slugs, centipedes, and millipedes. Shrews also eat small birds, mice, small snakes, and even other shrews when the opportunity presents itself. Seeds, roots, and other vegetable matter are also eaten by some species of shrews.

	Rat
	The rat's diet typically includes seeds, nuts, grains, vegetables, fruits, meats and invertebrates. They consume about one-third of their weight in food every 24 hours. Because of their inability to vomit, rats are very hesitant to try new foods that may be poisonous. They will take a small nibble and wait to see if they feel sick and, if so, will avoid that food in the future.

	Bird
	Birds are usually insectivores (eat insects) and frugivores (eat fruit) insects.  They also sometimes eat terrestrial non-insect arthropods, seeds, grains, and nuts.


D. Complete Table #3 below.  (2)
Table #3.  Calculations for the biomass eaten by barred owl prey.
	
	F
	G
	H
	I
	J
	K

	Prey
	Number per year


	Mass

each (g)
	Mass of 

Prey in 

one year (g) 
	Mass of Prey in one year (kg)
	Amount of food that

1 kg of this prey

eats in one year
	Biomass eaten

by prey in one year (kg)

	
	Copy E from Table #1
	Given below
	F x G = H
	1000g = 1 kg
	Given below
	I x J = K

	Mouse
	 
	20
	 
	 
	45.6 kg
	 

	Mole
	 
	55
	 
	 
	365 kg
	 

	Shrew
	 
	5
	 
	 
	1168 kg
	 

	Rat
	 
	240
	 
	 
	12.8 kg
	 

	Bird
	
	20
	
	
	127 kg
	

	
	
	 
	Total =
	
	Total =
	


E. Use your data to create a Biomass Pyramid below.  For the top carnivore level you need to see the opening paragraph to find the mass of Barred Owl. For the herbivore level use the assumption that an owl produces an average of 2.5 pellets per day (which you already accounted for in your pyramid of numbers) and the total Mass of prey (kg).  For the producer level, make the same assumption and then use the total of the Biomass eaten by the prey. 
Lab 2-3 Analysis Questions (Complete on a separate sheet of paper)
1. What is the barred owl’s niche? 
2. Other types of birds form pellets. What would you expect to find in the pellet of a seagull? 
3. Owls, hawks, and eagles are types of raptors, animals that have hooked beaks and sharp claws, and are therefore adapted for seizing prey animals. Hawks and eagles differ from owls in that they eat their prey animals by tearing them into small pieces, picking out the flesh and avoiding most of the fur and bones. They also have strong stomachs that can digest most of the bone material that they might eat. The relatively small amount of indigestible bone and fur that remain will be compacted by their stomach muscles into a pellet similar to the owl's. Do you think an eagle pellet would be as useful for dissecting as an owl's? Why or why not? 
4. How would pesticide use come into play for the raptor food chain?  Which of the organisms in your food web could be most affected?  What might be a consequence to that population? 
5. Explain why the shape of your Pyramid of Numbers is triangular (rather than rectangular). 
6. (HONOR): Re-examine your calculations for Tables #1 and #3, the food chain data table, and your two Pyramids.  What assumptions did you make and how might this be a major source of error in this lab? 
7. (HONOR): Why do you think there are no organisms that regularly eat owls?  In other words why is the owl a top consumer?  Use your data/ diagrams to support your answer. 
Conclusion:  Don’t forget to write a two to three sentence conclusion about what you learned from this lab.

II. Energy Flow (3.2: p. 67)


A. What do organisms need energy for (be specific)?


B. Autotrophs, primary producers



1. Examples of autotrophs-

             2. Processes by which autotrophs get energy




a. photosynthesis (include info from Fig. 3-5)-




b. chemosynthesis (include info from Fig. 3-5)-
C. Carbon Cycle section only (pg 76use Fig. 3-13 in addition to text)


1. Forms of carbon in an ecosystem

                          a. carbon dioxide is found where?



b. fossil fuels-



c. carbohydrates-


2. Process that converts carbon dioxide into nutrients for living organisms-



3. Processes that return carbon dioxide to the atmosphere from living organisms-

BSCS Notes: Energy and Matter in the Ecosystem – The Carbon Cycle
	Energy in Ecosystems 
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	Matter in Ecosystems
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III. Photosynthesis: An Overview (8-2; p. 204-207)


A.  Introduction

      1.  Describe photosynthesis in your own words.
      2.  What do you think is the purpose of photosynthesis?

B.  Honor: Investigating Photosynthesis

       1.  Before reading further, which answer to the “simple question” do you think is correct?  
                    soil, water, air


       2.  What did Van Helmont discover?


       3.  What did Van Helmont not realize?


       4.  What did Priestley discover?


       5.  What did Jan Ingenhousz discover?


C.  The Photosynthesis Equation



1.  Copy the equation for photosynthesis in the space below.  Label the 



reactants and the products.

D.  Light and Pigments

              1.  chlorophyll – 
              2.  sunlight - 
              3.  Explain why leaves look green.

E.  Answer #5 of the Section Assessment: How well would a plant grow under pure yellow light?  
      Explain your answer.
Lab 2-4: Photosynthesis in Elodea
Introduction: Green plants use sunlight to make glucose. To do so, the plant must use carbon dioxide and water in a process called photosynthesis. The glucose made by plants is used by both plants and animals as a source of energy. To use the energy contained in the bonds of glucose, the energy stored in glucose must be used to make ATP. The process by which ATP is made from glucose is called cellular respiration. Respiration also produces waste products including carbon dioxide and water, which are the same substances that served as raw materials for photosynthesis. In water, carbon dioxide dissolves to form a weak acid. As a result, an acid-base indicator such as bromothymol blue can be used to indicate the presence of carbon dioxide. In Part B of this laboratory investigation, you will use bromothymol blue to explore the relationship between photosynthesis and respiration. 

Part A: Online Simulation
1. Go to the website below to begin. When asked to login, type the user name: msdulko and the password: bhs. You may need to retype the website after logging in. 
http://www.assessnet.org.uk/e-learning/file.php/55/html/elodea.html
2. Test the affect of light color on the rate of photosynthesis.
Prediction:  Which color do you think will give the best results? ______________ 
Set the simulator to 6.0 Light Level, and 6.0 CO2 Level. Adjust the colors to complete the table.  Do at least 2 trials for each.  If you get really different numbers for the two trials, you may do more trials to get a better average. 
	Light Color
	Number of Bubbles
(Light = 6.0 | CO2 = 6.0)
	Based on the data, what color of light results in the fastest rate of photosynthesis?

______________________

	Red
	 
	 
	

	Blue
	
	
	

	Green
	
	
	

	Colorless
	
	
	


3. Test the affect of CO2 level on the rate of photosynthesis.
Prediction:  Which CO2 level do you think will give the best results? ______________ 
Develop an experiment to test how the level of CO2 affects the rate of photosynthesis. Use your previous two experiments to select a color and light level that you think will give the best results for this experiment. When selecting your settings, remember back to ecology and the term “limiting factors.”  You do not want light color or light level to be limiting factors in this experiment on CO2 level.  Record the setting you choose in the data table below. Do at least 2 trials for each.  If you get really different numbers for the two trials, you may do more trials to get a better average. 
	CO2 Level
	Number of Bubbles 
(Color = ________ | Light = ____)
	Based on the data, what CO2 level results in the fastest rate of photosynthesis?

______________

	1.0
	
	 
	

	2.0
	
	
	

	3.0
	
	
	

	4.0
	
	
	

	5.0
	
	
	

	6.0
	
	
	

	7.0
	
	
	

	8.0
	
	
	

	9.0
	
	
	

	10.0 
	
	
	


Part B: Photosynthesis in Elodea

Materials:  2 large test tubes, rubber stoppers, 50 mL graduated cylinder, 2 elodea plants, light source, drinking straw

Procedure:

1. Using a graduated cylinder, measure out 20 ml of tap water for each of the two test tubes.  Then add 10 drops of bromothymol blue to each test tube. Caution: Bromothymol blue is a dye and can stain your hands and clothing. 

2. 
[Bromothymol blue is an indicator for carbon dioxide.  Record in the chart what color bromothymol blue appears with and without carbon dioxide present.]
3. Insert one end of a drinking straw into the bromothymol blue solution in one of the test tubes. Gently blow through the straw. Keep blowing until there is a change in the appearance of the bromothymol blue solution.  It should change from blue to green to yellow.  Make sure you continue blowing until it turns yellow and remains that way. Repeat this procedure with the other test tube. Record your observations in the data table.

4. Place a few twigs of Elodea into each test tube. Stopper the test tubes. 

5. Place one test tube in the dark and the other test tube under the lights for 24 hours.

6. Make a prediction in the table about which color you expect to see in each tube after 24 hours.

7. After 24 hours, examine each test tube. Note any change in the appearance of the bromothymol blue solution. Record your observations in the data table. 

Data: (2 pt)
	
	Color

	Bromothymol Blue without carbon dioxide
	

	Bromothymol Blue with carbon dioxide
	


	Test tube contents
	Light conditions
	Initial color (after blowing into tubes)
	Predicted Final color
	Final color (after 24 hours)

	Elodea and bromothymol blue
	Light
	
	
	

	Water and bromothymol blue
	Light
	
	
	

	Elodea and bromothymol blue
	Dark
	
	
	

	Water and bromothymol blue
	Dark
	
	
	


Lab 2-4 Analysis Questions (Complete on a separate sheet of paper
Part A: 
1. Write the equation for photosynthesis (use your notes or online resources if you need to, but you should know it for the test!). 
2. What are the bubbles made of – what do they measure?  Why do more bubbles indicate a faster rate of photosynthesis? 
3. Based on the simulation experiments, what factors can affect the rate of photosynthesis in a plant? 
4. Why is it important that you keep two variables constant (such as light level and color) while you're testing how a third variable (CO2 Level) affects photosynthesis?  Be specific and thorough. 
Part B: (12)
5. Bromothymol blue is an indicator for what molecule? Why is BTB a good indicator for our experiment? (Hint – what role does this substance play in the process we’re studying?) 
6. What was the color of the bromothymol blue solution before you exhaled into it through the straw? After you blew into it? What was in your exhaled breath that caused it to change color? 

7. Which test tubes were the control groups?  Were they negative or positive control groups?  Why were they important?  (In other words, what did they show us?) 
8. Why did the Elodea tube in the light change from yellow to blue while the Elodea tube in the dark did not change?  What chemical changes in the tubes caused this to happen?  Be specific.  
9. In the test tubes that contained elodea and changed color, where did the CO2 go? 
10. What is photosynthesis and how do our results demonstrate the requirements necessary for this process to occur? 
11. Do plants do cellular respiration or just photosynthesis?  Explain. Go back to your notes to see the purpose of each process.  
Conclusion: Don't forget to write a conclusion!  What did you learn by doing this lab
12. [image: image14.jpg]Tube contents (n=10) | Light or dark? ColoronDay1 | Coloron Day2
Plant, orange dye light orange orange
Orange dye light orange red




HONORS: As you know, plants photosynthesize, meaning that they release oxygen gas.  However, they also respire, which means that they use oxygen gas.  In other words, plants build glucose by photosynthesizing, but they also burn some of this glucose (to release energy) by respiring. However, even over a 24-hour period of light and darkness, they build more glucose than they burn.
You place aquatic plants into a liquid indicator that changes from red ( orange ( yellow as increasing levels of O2 are present. (Note that this color change is reversible with decreasing levels of O2.)

RED



ORANGE



YELLOW

Low O2 concentration

     Medium O2 concentration

High O2 concentration
in the liquid dye


in the liquid dye


in the liquid dye

a. You have ten test tubes.  In each, you place a piece of the plant into orange liquid indicator and expose the test tube (with the plant and the orange dye) to light for 24 hours.  Using the information above, what color do you expect to see on day #2?  Why? 
b. [image: image15.jpg]


You collect data in the chart below.  At first glance, you might be surprised to note the color on day #2 for the test tube with the plant.  However, taking BOTH rows of data into account, what can you conclude from the following data set?  Be specific and detailed.  Be sure that your answer explains the importance of the negative control below.  (Assume that the plant is alive throughout the experiment and that the dye is working and sensitive enough to detect changes in oxygen levels within these test tubes.) 


IV.  Energy and Life (8-1;  p. 201-203)



A. Why do you need energy? (2 examples)


B. Autotrophs and Heterotrophs


1. autotrophs– 

 
2. heterotrophs-


C. Chemical Energy and ATP


1.  ATP-



2. storing energy-  

3. releasing energy-


D. Chemical Pathways (9-1:  p. 221-225). 


1.  Chemical Energy and Food




a. calorie-

                                       b. glycolysis-

             E. Overview of Cellular Respiration (p. 222)


1. Study the diagram in Figure 9-2 on p. 222 and write in words what the 3 parts of aerobic cell          respiration are.

2. What is the overall equation for cellular respiration?
Journal 2-6: Releasing Energy

Introduction:  A runner in a marathon is pushing hard several miles before the finish line.  But then she suddenly slows to a walk, clutches her side, and sways dizzily, about to fall.  This athlete is said to have “hit the wall.”  She did not actually slam into a brick barrier, but she may feel as if she has done so.  In this case, “hitting the wall” means that the runner has exhausted the energy supplies necessary to keep running.

After eating food and resting, those energy supplies will be replenished.  Yet, how does this additional food become the energy needed for physical activity?  In this activity, you will begin to examine the relationship between matter and energy.  In this example, the matter is grain (see Figure 8.1 on next page).  What is the energy?

Process and Procedures:
1. Observe the grain elevator demonstration in class. 

2. Read the story “A Matter of Explosions” (separate handout).  Record answers to the questions below as you are reading. The answers to these questions are NOT directly in the story.  Think about your chemistry knowledge while reading this story.

a. Where did the energy for the grain explosion come from?

b. How (and where) is energy stored in grain?

c. What triggered the explosion that released the energy?

d. How do you explain the fact that you do not explode when you eat grain products such as cereal or bread?

e. What would you do to decrease the danger of explosion and better protect a grain storage facility and its employees?

V. Cycles of Matter (3.3: p. 74)

A. Four major elements in living organisms:


B. Recycling in the Biosphere



1. Difference between matter cycling and energy flow in an ecosystem

                           2. List the different living organisms that the carbon atom passed through in the description on p.    74 (carbon is part of CO2 and carbohydrates)


C. Water Cycle (look at Fig. 3-11 in addition to text)



1. Process(es) that return water to the atmosphere in vapor form:




a. evaporation & condensation-




b. transpiration-



2. Processes that move water from air onto ground/into bodies of water




a. precipitation-




b. surface runoff




c. seepage


D. Nutrient Cycles (skip carbon cycle)

1. nutrients-


E. Nitrogen Cycle (use Fig. 3-14 in addition to text)



1. Nitrogen is found in different types of molecules such as-



2. Nitrogen in the atmosphere-



3. Role of bacteria in nitrogen cycle




a. nitrogen fixation-


                           b. denitrification
              F: Phosphorus Cycle

                       1. Essential for what types of molecules?

BSCS Notes: Eutrophication – Nitrogen and Phosphorous Cycles
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How does this happen?
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VI. Fermentation (p. 224-225)


1.  define –



2.  anaerobic-



3.  alcoholic fermentation-




a.  equation –




b.  describe – 



4.  lactic acid fermentation-




a.  equation –

BSCS Notes: Aerobic vs. Anaerobic Respiration

	Aerobic Energy Conversion



	Why is O2 needed?



	Where does the oxygen come from?



	What happens when the oxygen is used up?



	Anaerobic Energy Conversion (lactic acid fermentation)



	Muscle fatigue



	Ethanol Fermentation




Lab 2-5: The Clothespin Olympics

Introduction:  The process of cellular respiration is broken into three stages:  glycolysis, Krebs cycle, and the electron transport chain.  Both the Krebs cycle and the electron transport chain require oxygen in order to function, glycolysis does not require oxygen.  The mitochondria in your muscle cells carry out the conversion of glucose to ATP through the process of cellular respiration.  When your muscle cells have an adequate amount of oxygen to perform this process, we call it aerobic.  When oxygen is depleted in the muscle cells, the process is called anaerobic or fermentation.  Anaerobic conversion of glucose to ATP leads to muscle fatigue.  Today we will be looking at the role of oxygen in exercise and muscle fatigue.

Pre-lab questions: 

1. What is ATP and what is its role in cells?
2. In muscle cells, the proteins responsible for contraction are myosin and actin.  The movement of these proteins requires an energy source.  What is that energy source?  Would an aerobic or anaerobic process produce more ATP?
3. What do you think happens to cause an athlete to collapse or be unable to continue during a marathon?

Materials (per pair): Clothespin, Elastic band, graph paper, stopwatch

Procedure:

1. Working in pairs, choose one person to be the trainer and the other to be the athlete.

2. The athlete will repeatedly open and close the clothespin for thirty-second “trials” and count the number of squeezes in that time period.

3. The trainer will tell the athlete when to begin and end the thirty-second “trial” and will record the number of squeezes reported by the athlete in the data table.

4. The trainer will also record any other observations made by the athlete in a data table.

5. Before you begin, answer the “prediction” questions in the data table.

6. Carry out the following protocols (with the same hand each time, though you may rest for a few minutes between protocols):

a. Squeeze for 6 thirty-second trials, with no rest between trials.

b. Squeeze for 6 thirty-second trials, with a thirty-second rest between each trial.

c. Squeeze for 6 thirty-second trials, with no rest between trials, with an elastic band wrapped around the end of the clothespin.

d. Squeeze for 6 thirty-second trials, with no rest between trials, with an elastic band wrapped around the end of the clothespin, with the athlete holding his/her arm straight up in the air, over his/her head (you can’t hold your arm up with your other arm! No cheating!).

7. Graph your results using a bar graph.  Title the graph, label the x-axis and y-axis, use a different color for each protocol and include a key.  For each protocol, make sure you graph each trial individually and not cumulative results as you went through the six trials for that protocol.  You should put all four protocols in one graph.  

Data:

Predictions:

1. What would be evidence that an athlete is fatigued during a certain protocol? 

2. In which protocol do you expect to see the most consistent results from trial to trial (showing little to no fatigue)?  Why? (In your explanation, consider aerobic vs. anaerobic respiration and which produces more ATP.) 


3. In which protocol do you expect to see the most fatigue from trial to trial? Why?  (In your explanation consider aerobic vs. anaerobic respiration.) 




	Protocol
	# squeezes per “trial” 

(each column is one trial)
	Observations

	
	1
	2
	3
	4
	5
	6
	

	A

No rest
	
	
	
	
	
	
	

	B

30s rest
	
	
	
	
	
	
	

	C

Elastic (no rest)
	
	
	
	
	
	
	

	D

Arm up & Elastic

(no rest)
	
	
	
	
	
	
	


Tip for filling out the table: You may restart counting at the start of each thirty-second trial or you may just continue to count and calculate the number of “squeezes per trial” later.

Lab 2-5 Graph and Analysis Questions (complete on a separate sheet of paper)

Graph: Create a bar graph that shows the results of the protocols.  You probably want to do this sideways and put the trial numbers on the X-axis and the # of squeezes on the Y-axis.  For each trial, include all 4 protocols – each one a different color/texture.  
Analysis questions:

Make sure you incorporate what you learned about aerobic and anaerobic respiration in your answers!
1. In which protocol were the “trial” results most consistent (showing the least fatigue)? If it wasn’t the protocol you expected, explain why you think this protocol showed the most consistent results.  If it was the protocol you expected, go back to your predictions (#2) and make sure you have thoroughly explained your prediction. 
2. In which test did the athlete experience the greatest fatigue? If it wasn’t the protocol you expected, explain why you think this protocol showed the greatest fatigue.  If it was the protocol you expected, go back to your predictions (#3) and make sure you have thoroughly explained your prediction. 
3. Write a general, overall equation for aerobic cellular respiration. 
4. What reactants are needed to produce ATP under aerobic conditions? 
5. How does each of these reactants get to the muscles used for this experiment? (think about how materials, like oxygen get transported around the body) 
6. Did the athlete show fatigue during Protocol D when their arm was raised?  Make a hypothesis to explain the effect of raising the arm on fatigue (in other words – what do you think caused the fatigue). 
7. In which protocol do you think the muscles get the most O2? …the least O2? (not necessarily based on results – based on logic.) 
8. What side effect(s) of anaerobic respiration did you observe in this lab? 
9. For each of the protocols, state whether you think the athlete was using aerobic respiration, anaerobic respiration, or some of both.  If any protocol didn’t turn out the way you expected, explain why you think that happened. 
Don’t forget your conclusion! 
Article “How is a Marathoner Different from a Sprinter?” (Separate Handout)
 Biology: Concepts and Connections 6th ed.; By: Campbell, et al

Read the entire article, then answer the following questions below.

1. Describe the difference in structure between each fiber type: “slow-twitch” fibers and “fast-twitch” fibers.

2. Describe the function of each muscle type and how their structure determines their function.  (In other words, if it didn’t have that structure, it wouldn’t be as good at its function.  Explain why.)




3. A marathon runner would have a greater percentage of which type of muscle fiber? …how about a sprinter?

4. A certain individual has approximately the same amount of each fiber type in the quadriceps of their thigh (50% slow-twitch, 50% fast-twitch).  Predict the running abilities of this person. Explain your rationale (There is no correct answer here as long as you explain your rationale and your reasoning is valid).

5. Think about a swimmer - keep in mind that a long distance swimmer mostly uses his arms to pull himself through the water and only really uses his legs when pushing off the wall to turn between laps.  Make a hypothesis as to what proportion of slow-twitch vs. fast-twitch fibers you would expect to find in the arms of a swimmer.  What proportion would you expect to find in the legs of the same swimmer. 

VII: Humans in the Biosphere (6-1 and 6-2 Reading Questions p138)

1. How has agriculture impacted the earth?  Identify how large-scale farming has affected natural resources and the quality of air.

2. How does development of cities and suburbs impact the ecosystems around them?  What happens to non-human organisms’ habitats as cities and towns develop?  

3. What is a renewable resource?  Give an example of one.

4. What is a nonrenewable resource?  Give an example of one.

5. What is sustainable development?  How does this prevent human activities from depleting (running down) resources?
Journal  2-7: What Have I Learned about Energy and Matter in Communities?
Edited from BSCS Textbook, p323

Introduction:  By now you should be aware of how closely connected the flow of energy is to the cycling of matter in communities.  In this activity, you and your teacher will evaluate what you have learned about these concepts.  You will work individually to think about the impact that a natural disaster would have on various communities on earth.  Then you will respond to some questions about survival in different communities.
Process and Procedures – Part A:

1. Read about the following catastrophe:

The earth is entering a phase of instability that no one had predicted.  Throughout both hemispheres, hundreds of volcanoes are erupting with great force.  The earth’s atmosphere is thick with minute volcanic debris and dust.  As much as 75 percent of the sunlight is now blocked from reaching the earth’s surface.  This period of eruptions is expected to continue indefinitely.  It is likely that soon virtually all sunlight will be blocked from reaching the earth’s surface.
2. Read the following questions and answer them in the space provided:

a. What might be the effect if, instead, 80-95 percent of the sunlight were blocked from earth?  What might be the effect (direct or indirect) on the following organisms: (Be specific and explain your answers!!  Don’t just say – they would die…why would they die?)

i. an earthworm?

ii. a shark?



iii. a maple tree?



iv. a saguaro cactus?



v. a teenager?



b. Imagine that all sunlight is blocked from reaching the earth’s surface.

i. What might be the effect on the following organisms: the producers, the consumers, and the decomposers? (Be specific and explain your answers!)







ii. Describe how the cycling of matter through a community would be affected. (Look at your notes if you need to remind yourself of how matter cycles…)


Journal 2-7 Analysis Questions (complete on a separate sheet of paper)
1. From the thousands that sprout, why will only 1 or 2 healthy trees grow into the available space between other existing trees?
2. Are the fish that live 2 km (1.2 mi) deep in the ocean likely to be herbivores or predators? Explain.
3. There were many years when DDT (a pesticide) was widely used in the United States.  During this period, the populations of birds of prey, such as bald eagles, peregrine falcons, and ospreys, declined more than the populations of small songbirds.  Why do you think that was so? 
4. Human societies that live by hunting and gathering usually have much smaller populations than groups in a similar setting that live primarily by growing crops.  Why do you think that is so? 
5. Every breeding pair of bullfrogs produces hundreds of eggs each spring.  During the time they are growing up in the pond, the small tadpoles feed entirely on microscopic water plants.  Predators living in the pond eat a large fraction of the tadpoles before they transform into frogs.  As adults, however, bullfrogs themselves are predators.  Discuss why this strategy is more advantageous than one in which the tadpoles would be predators and the adults would be herbivores? 
6. Suppose you find yourself snowed in for the winter in a remote mountain cabin with no way of contacting the outside world.  You must survive for several months with only what is on hand to eat.  Aside from a small supply of canned peaches, your only resources are 2 100-lb sacks of wheat and a flock of 8 hens.  Discuss the merits of the following strategies, and then circle the letter that you would choose.

        a. Feed the grain to the hens and eat their eggs until the wheat is gone.  Then eat the hens.
        b. Kill the hens at once, and freeze their carcasses in the snow.  Live on the diet of wheat porridge and chicken.
        c. Eat a mixture of wheat porridge, eggs, and 1 hen a week.  Feed the hens well to keep the eggs coming until all of the hens are killed.
Ecology Packet #3 Review Questions

The answers to these questions can be found in the readings, in your notes and answers to questions from labs and activities.  Write the question into your answer.  To earn full credit, you must answer these and turn them in the day of the exam.

Journal 2-5: Energy, inc.

1. What is the ultimate source of energy for a food web?
Notes: Food webs and pyramids; Lab 2-3 Owl Pellets, Food Webs, and Biomass Pyramids
2. Diagram a food web and label the producers, consumers, and different trophic levels.

3. Draw a diagram showing the relationship among:  population, community, ecosystem.
4. What is a food web?  Why is it more realistic than a food chain?  

5. Based on the food web diagram on the next page, name one example for each: producers, first order (primary) consumers, second order (secondary) consumers, third order (tertiary) consumers.  
6. Explain how an increase in the numbers of small crustaceans would affect the population of algae and the population of squids.  
7. Explain how a decrease in the numbers of sharks would affect the population of orca whales. 
8. Why is there a decrease in energy at each level in the food chain?  Explain how the pyramids of energy, numbers, and biomass illustrate this principle.  Draw a labeled example of a pyramid of energy based on the diagram above.
9. What is the role of decomposers in the ecosystem?  Why are these organisms essential to the continued existence of the ecosystem?
10. How does biological magnification work?  Why do toxins affect organisms higher up on the food chain more than organisms lower on the food chain?

Energy and Matter Notes – Carbon Cycle
11. What kinds of cells/organisms perform photosynthesis?

12. What kinds of organisms ultimately rely on photosynthesis for their food? (What would happen to life on earth if the sun were permanently covered?)

13. What is the equation for photosynthesis?

14. What is the ultimate source of energy for all living organisms?

15. What are pigments and in which part of photosynthesis are they important? 
16. What molecules store energy for long-term use? Short-term use? 

17. What kinds of cells perform cellular respiration? 

18. What is the equation for cellular respiration? (in words and chemical formulas)

Lab 2-4: Elodea Lab

19. What factors affect the rate of photosynthesis?
Journal 2-6: Releasing Energy
20. Where did the energy come from for the grain elevator explosion (the biochemical energy, not the shovel created a spark)? 

21. Why don’t organisms like animals experience this same sort of internal combustion even though they use the same source of energy as you listed in questions 1 and 2?

Eutrophication Notes – Nitrogen and Phosphorous Cycles
22. Why are the nitrogen and phosphorous cycles important to the study of ecology?
23. What are the steps of eutrophication?
24. How does eutrophication affect various organisms in a lake?
Aerobic and Anaerobic Notes

25. When does fermentation occur? 

26. What is lactic acid fermentation? Give examples of organisms that use it. 

27. What is alcohol/ethanol fermentation? Give examples of organisms that use it.
Lab 2-5: Clothespin Olympics

28. Under what circumstances might your cells not get enough oxygen?
Article: How is a marathoner different from a sprinter?

29. What is the difference between slow twitch and fast twitch muscle fibers in terms of their structure and function?
Journal 2-7: What Have I Learned about Energy and Matter?

All concepts in this activity are review for the quiz
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