Science 20 Unit D: Ecology

Name: __________

Directions:  Listen to the class discussion, read your notes & look at the pages in your Science 20 textbook to answer the questions below.

Worksheet #1: Organization within the Biosphere (pg. 406 in the text) 

1. What is the biosphere?

2. Complete the following table on the components of the biosphere?

	3 Components are:
	
	
	

	Made of:
	
	
	


3. What is a habitat?

4. Fill in the blanks with one of the following words:  population, community, ecosystem, biosphere, biotic, & abiotic. Ecologists organize things according to structure & function.  Organisms of a certain species group together to form a _____________________.  Many species living in a certain area form a ____________________.    The basic unit of ecology, _______________, is an interacting system that consists of the community and its environment. It consists of _________ or living components and _________ or non-living components.

5. Provide two examples in the following chart:

	EXAMPLE #1
	EXAMPLE #2

	Level
	Example
	Level
	Example

	Organism
	
	organism


	

	Population

(herd, group, flock, school, etc…)
	
	population


	

	Community
	
	community


	

	Ecosystem
	
	ecosystem


	

	Biosphere
	All life on earth
	biosphere
	all life on earth


6. Provide an example of a biotic interaction and an abiotic factor that would affect one of the ecosystems in question 5.

Worksheet #2: Abiotic Factors in Ecosystems (Extra info on page 406 -411 in your text)

Read your notes, listen to the class discussion and answer the following questions.

1. Identify five climatic, three physiographic and two edaphic factors.

Climatic:

Physiographic: 

Edaphic:

2. How would the rate of photosynthesis in the plants of an ecosystem be affected if there were constant, daily cloud cover?

3. Explain why most aquatic plants grow near the surface of the water.

4. What is the range of temperatures that can support life?

5. How might living organisms cope with a lack of water?

6. What are some of the effects of wind on an ecosystem?

7. Explain the benefits of fire in an ecosystem?

8. Why do changes in latitude and changes in altitude produce similar change?

9.  What is topography and what does it influence?

10. What are the two edaphic factors that affect soil?

11. How does soil form the foundation of terrestrial ecosystems?

Worksheet #3: Biotic Factors (Extra information on pages 413 – 422)

Read your notes, listen to the discussion & answer the questions.

Symbiosis:
1. What is a symbiotic relationship?

2. Name and define the three types of symbiosis.

a)

b)

c)

3. Identify which type of symbiotic relationships (Q. 2) each of the following have.

a. _______________ Clown fish are unhurt by the deadly tentacles of a sea anemone but fish that try to eat the clown fish are drawn into the tentacles and become the next meal.

b. _______________A Remora fish attaches itself, unnoticed, on the belly of a Lemon shark.  When the shark makes a kill the fish eats the scraps.

c. _______________  Endamoeba histolytica, an amoeba which causes travelers diarrhea, eats the lining of your intestine so you can not absorb nutrients or food

d. ______________ Orchids live in the branches of trees in dense rain forests to get light.  The trees are unaffected.

e. ____________  Protozoans live in the intestines of termites.  The protozoan provides the enzyme cellulase to digest wood & the termite provides a home and food.

f. _____________ A bumblebee feeds on the nectar of apple tree blossoms.  It transfers 
pollen from flower to flower on its hairy legs.

Predation:
4.  What is the definition of predation?

5. Study the following graph and answer the questions that follow.




a. Which line represents the predator? Why?

b. What is the reason for the delay in the solid line?

Competition:
6.  Bears are solitary, while wolves form packs.  What is the advantage for wolves?  What is the disadvantage for wolves?

7. Look at the population regulation or stress model below.
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Using this model describe what causes the population to increase and decrease.

8. What resources are the organisms competing for in each of the following?


a.  ​​​​​​​​_________Two bighorn sheep rams(males) charge each other.


b. _________Two foxes stalk the same ptarmigan (chicken).


c. _________A older grizzly bear drives off another younger grizzly bear


d. ________An aspen poplar sapling is growing under two mature spruce trees.


e. _______A coyote lunges at a magpie which has landed near a deer carcass.

9. What are the two main types of competition?

Invasion Species: (Extra information on page 459 of your text)

Read the case study of the Zebra Mussels on page 459.  Other community intruders are the British Swallow, West Nile, European Starling, Argentine fire ant & Dutch elm disease into North America; the North American rabbit, American Cane Toad & British fox into Australia and the lamprey into the Great lakes.  Research one of the invaders above and answer the questions below.

10. Where did the invader come from?

11. Why did the invader succeed?
What affects does the invader have on the ecosystem and economy of its new country?

Worksheet #4: The Sun's Energy Moves Through Trophic Levels

A.  General Energy Relationships

	DECOMPOSERS

             shelf fungi                     moulds                      bacteria                     mushrooms

	Place arrows here (

	
	PARASITES

SCAVENGERS
	

	                               Place arrow here (

	
	CARNIVORES

             hawk              fox
	

	                               Place arrow here (

	
	HERBIVORES

     rabbit        mouse        sheep
	

	                               Place arrow here (

	PRODUCERS

algae          phytoplankton              herbs              grass               trees                 bushes


1. Place an arrow between each of the levels, pointing in the right direction.

B. Terminology
The word "trophic" is derived from the ancient Latin language where "troph" means nourish.  When we deal with trophic levels in food chains, webs and pyramids, we are dealing with nourishment of organisms and thus the passage of the Sun's energy from one organism to another.

1.  Using your text or other resources define the following words:

abiotic:

autotroph:

biotic:

carnivore:

consumer:

decomposer: 

herbivore: 

omnivore: 

phytoplankton: 

primary consumer:

producer: 

secondary consumer:

2.  Some of the above words are synonyms - words that have the same meaning.  For  each word listed below, write the word that has the same meaning.
autotroph, __________________________


consumer, __________________________


primary consumer, ____________________


carnivore, ____________________

C.  Food Chains
Food chains are an oversimplified means of showing how the Sun's energy is passed from one organism to another.  All food chains begin with a producer and have the following basic format:


Producer (  consumer(herbivore) (  consumer(carnivore) 

Arrows show the direction of the flow of energy. 

D.  Food Webs

Because most consumers eat more than one type of organism, the flow of the Sun's energy is actually much more complex than a food chain shows.  It is much more accurate to use food webs to show the energy interrelationships between organisms.  

Making a food web can be simplified by using an organized format.  Begin by placing all the producers at the bottom of the page.  Then place all the primary consumers (herbivores) above the producers in a second row. The secondary consumers (carnivores) would be listed in the third row.  You may wish to draw a box around each organism.  Use arrows to show the Sun's energy flow from the producers to the consumers.  If an organism could be shown on two different rows (e.g. an omnivore) place it on the highest row.  Terms and reference books often use terms with different meanings when referring to food webs.  In order to avoid confusion, refer to the chart below.

	fourth trophic level = tertiary consumer = third order consumer

	Third trophic level = secondary consumer = second order consumer

	second trophic level = primary consumer = first order consumer

	First trophic level = producer = producer


3.  Place the arrows in the right spots on the food web below.  

	sunfish
	
	diving beetle
	

	
	
	
	

	
	may fly nymph
	
	water boatman

	
	
	
	

	
	algae
	
	


E.  Pyramids of Numbers, Biomass and Energy

Producers receive a certain amount of energy from the Sun during their life cycle.  About 90% of this energy is used to carry out life processes - metabolism, growth, movement, reproduction, responding to stimuli.  Waste heat is emitted to the environment.  Only about 10% of the Sun's energy is stored in the producer and passed on to the primary consumer.  The same holds true for every organism in a food chain or food web - 90% of energy used for life processes; 10% of energy stored and passed on to the next consumer.  


As a result of this energy loss, it takes a great number of producers to supply the energy needs of a primary consumer.  Similarly, it takes a great number of primary consumers to supply the energy needs for a single secondary consumer.  With each successive level, there are fewer organisms, less stored energy, and less biomass.   Biomass is the dry weight of living material at a trophic level.

Food webs and food chains do not illustrate energy loss, numbers of organisms, or biomass. Pyramids are used to do this.  Pyramids can be drawn either as triangles (broad base) or horizontal bar graphs.  Examples are shown in your textbook on pages 425, 426 & 427

G.  Activity - Drawing Food Chains, Food Webs and Pyramids

Use the following information to answer questions 1 and 2.

	VARYING HARE

I eat aspen, wheat, and wild cherry.
	OWL

I eat meadow voles and varying hares.
	SEDGE

I am eaten by meadow voles and varying hares.

	WILD CHERRY

I am eaten by varying hares.
	ASPEN (TREE)

I am eaten by varying hares.
	MAN

I eat wheat and varying hares.

	MEADOW VOLE
I eat wheat, sedge and weeds.
	WHEAT

I am eaten by meadow voles and varying hares.
	COYOTE

I eat varying hares and meadow voles.

	WEEDS

I am eaten by meadow voles and varying hares.
	
	


1. Draw a food chain to show how three of the organisms in the chart are interrelated through their food energy.

2. Draw a food web to show the energy interrelationships of all of the organisms.

3. An ecologist did a population survey of a field of wheat.  He found that there were  3 000 000 (3.0 x 106) wheat plants, 2 coyotes, and 2000 (2.0 x 103) meadow voles.  Draw a pyramid of numbers using the ecologist's data.

4.  A wheat plant has a mass of 100 g (0.1 kg); a coyote has a mass of 20 kg; and a meadow vole has a mass of 200 g (0.2 kg).  Draw a pyramid of  total biomass (total x mass/ind).

Worksheet #5: Energy Intake in a Food Chain(pg 428-432 in Text)

Purpose: To study the relationship between energy intake and tropic levels

Materials and Procedure: Look at the chart to answer the questions that follow. 

	Organism
	Daily Energy Requirement (KJ)
	Yearly Energy Requirement (KJ) (Daily X 365 days/yr)
	Total Population
	Energy stored at Each Trophic Level (KJ)

	Hawk


	330 kJ/day
	20450 kJ/yr

	1
	2 kg

	Weasel


	80 kJ/day
	
	1007
	504 kg

	Mouse


	20 kJ/day
	
	30567
	3056 kg

	Wheat Plant
	5.5 kJ/day
	
	300,000
	 10,000 kg

	


Observations:   Construct a population pyramid and an stored energy (at each trophic level) pyramid.

Analysis:

1. Which trophic level stores the most energy?  The least energy?

2. Scientists often consider many issues when calculating energy flow.  Answer the following considerations:
a. What other animals do hawks eat besides weasels?
b. Do the weasels and the mice have to be alive for the hawk to survive?
c. What happens to the energy that is not transferred to the next trophic level?
d. What role do decomposer play
Worksheet # 5: Biological magnification

A.  Introduction to biological magnification 

Read your notes, listen to the class discussion and answer the following questions.

1.  Define biological magnification.

2.  Explain why toxins increase in concentration at each successive tropic level in a food chain.

B.  Applying your knowledge of biological magnification to the chemical DDT

During World War II one of many pesticides developed, DDT (dichloro diphenyl trichloroethane), was found to be highly effective at killing insect pests.  During the 1950's, use of DDT spread throughout the world and the total amount used to date is amount 2 million tons. DDT does not break down quickly and is accumulated in fatty tissues of consumers. In the late 1950's and early 1960's, DDT began appearing in organisms throughout food chains.  Secondary and tertiary consumers were found to have higher levels than producers and primary consumers.  Organisms with high levels of DDT either died or had reproductive difficulties.  DDT was banned in Canada and the United States in the 1970's but its use continues in some poorer countries today.  In a scientific study, water and several organisms were examined for DDT concentration (ppm).  The results were: minnow (fish) 0.4 ppm; osprey (bird) 20 ppm);  pike (fish) 2 ppm; plankton (microscopic photosynthesizes) 0.03 ppm;  water 0.000002 ppm.

1. Draw a bar graph to illustrate the collected data.

2. From examining your graph, construct a food chain of the organisms involved.

3.  Why does the osprey (bird), which does not eat insects, contain such large amounts of DDT.

4.  Do you think humans have DDT in their tissues?  Explain.

Worksheet #6: The Biochemical cycles (Extra information on pg 440-452 in text)

HYDROLOGIC (WATER) CYCLE (Extra information on page 442)

Read your notes, listen to the discussion and answer the following questions:

1. What form of energy drives the hydrologic cycle?

2. Name four processes in the water cycle.  Write “A” besides the processes that are abiotic and “B” besides the processes that are biotic.

3. How can humans make water more accessible/available to living organisms?

4. Why are aquifers important to human beings?

5. Why is providing potable (drinking) water an ever-increasing problem for humans?

CARBON - OXYGEN CYCLE (Extra information on pages 443-449 in your text) 

1. What is the global free oxygen supply?

2. In what form does most of the oxygen in the biosphere exist?

3. What role do decomposers play in the carbon-oxygen cycles?

4. Complete the following Chart using your notes.  

	Processes that Increase or Contribute to Atmospheric Oxygen
	Processes that Decrease or Deplete Atmospheric Oxygen
	Processes that Increase or Contribute to Atmospheric Carbon Dioxide
	Processes that Decrease or Deplete Atmospheric Carbon Dioxide

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


5. How is carbon stored inside the Earth?

6. What is one main human activity that has upset the equilibrium of the carbon cycle?

NITROGEN CYCLE (Extra information on pages 450-451 in your text)

7. Explain each of the following processes found in the nitrogen cycle.
ammonification, 

dentirification, 

nitrification, 

nitrogen fixation

8. What are the two steps(processes) that convert atmospheric nitrogen into nitrates?

9. How have humans influenced the nitrogen cycle?

Worksheet #7: Review of ecosystems 

Biomes are large regions with a certain climate and vegetation.  The figure below shows average temperature and precipitation for different biomes.
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Look at the chart above and the biome map to answer the following questions.

1. According to the chart above what are the two abiotic factors that influence biomes?

2. Identify two biomes in the chart above that are found in Alberta.
3. Identify two biomes/ecosystems, which have been harmed by human activity?

4. Briefly discuss one human activity that has harmed a biome? Suggestions: agriculture, irrigation, draining swamps, urbanization, clearing the forrest, oil exploration
Worksheet #8: Primary Succession (Extra info. on pages 470-481 in your text)
Read your notes, listen to the discussion and answer the following questions.

1. Describe one event that would have caused primary succession?

2. Name two pioneer species. Explain what these species do to help succession.

3. What kind of land plants took root once enough humus (soil) is produced? 

4. What type of community causes succession to stop?

5. Place the following stages in order in which they would be observed during primary succession: deciduous trees, bare rock, grass, lichens, humus rich soil, coniferous trees, mosses, shrubs
6. List in order the organisms (plants & animals) that reestablish themselves after a farmer digs a dugout for his cattle.  

Secondary Succession:
7. In your own words what is the difference between primary & secondary succession?

10. Identify each of the following as primary (P) , secondary (S) or both (B).


a. __barren rock (no soil) --- lichens --- mosses --- grasses --- shrubs --- forest


b. ____abandoned pasture (soil) --- grass --- shrubs --- forest


c. ____a beaver dam is an example of the climax community


d. ____the time span is generally longer


e. ____pioneer plants contribute to the formation of soil


f. ____the climax community ultimately becomes established


g. ____begin on new deltas, volcanic rock and barren surfaces


h. ___dominant species of the climax community has been removed by logging

Worksheet 9 - Populations: (Extra help on pages 482-487 in text)

Read your notes, listen to the class discussion and answer the following questions

1. Describe the following words:


natality, 

mortaltiy, 

immigration, 

emigration, 

closed populations

open populations

2. What processes above increase population size?

3. Identify each of the following as an open population or a closed population.

a. _______the pet gerbil in the class

b. _______the whitetail deer population in Alberta

c. _______the buffalo population in a National Park

d. _______the coyote population in the zoo.


4. Study the graph and answer the following questions.

a. Label the exponential curve & S-curve on the graph

b. What does the carrying capacity mean?

c. What biotic & abiotic factors cause the fluctuations in the population?

Worksheet 10: Adaptations & Evolution (Extra info. on pages 488-496 in text)
Read your notes, listen to the discussion and answer the following questions.

1. Why does variation exist? (What is the source of variations?) 

2. What is a mutation?

3. Why is genetic variation so important to a population? 

4. In are the two types of changes that a population may experience? (Give the scientific names)

5. The two snails below have adapted to two different environments.  Look at the snails and answer the questions that follow.
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a. Which snail would have the best chance of surviving on a dark forest floor made up of leaf litter and dark debris?

Look at the following graph to answer the next question.
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HABITAT: mostly grass & a few shrubs

b. Describe the most common shell pattern found in this population of snails.

c. What plants would take over, if the process of succession was to happen and a climax community was established?

d. What changes would occur in the graph above in this new climax community over the next few months?

e. A mutation is introduced into the population, producing solid dark-brown snails with NO coloured bands.  Would this be an advantage in the new climax community? Why or why not

6. What are adaptations?

7. Label the adaptations below as structural(S), Physiological(P) & Behavioral (B)

a. Carnivores have big fangs for ripping meat off bones _____

b. Crickets make sounds with the back legs to attract crickets of the opposite sex _______

c. Plants make a green pigment, which helps with photosynthesis. ____

8. Look at the Galapagos Finches in your notes or textbook.  What is the most likely cause for variation in beak characteristics in the finch population?

9. In your own words, what is meant by natural selection?

10. What are the two requirements for natural selection to occur?

11. Explain how the peppered moth illustrates natural selection?

12. What is the difference between the theory of natural selection and the theory of evolution?

13. Native legends tell a story of how the beaver once had a round tail, but acquired a flat tail by having a rock or tree fall on it.

a.  Is this like Lamarck’s theory or Darwin’s theory?

b. Explain, using the other person’s theory how the beaver developed a flat tail

14. The Abert and Kaibab squirrels live on opposite sides of the Grand Canyon.  What may have caused the squirrel population to change?

15. What are three evidences that support the theory of evolution?
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