BI 101 Credit Unit Assessment: (CU2)

1. You looked at many examples of food webs in the learning material. Based on the many examples, describe an example aquatic food web that has a minimum of 4 trophic levels. Indicate an example of an organism that would occupy each level and what type of organism it is classified as. Also include an organism that might occupy multiple trophic levels at a time. (Herbivore, producer, etc).

ANSWER: Description should include a producer, herbivore, a carnivore and an omnivore with an appropriate species identified as an example.

2. You looked at many examples of food webs in the learning material. Based on the many examples, describe an example terrestrial food web that has a minimum of 4 trophic levels. Indicate an example of an organism that would occupy each level and what type of organism it is classified as. Also include an organism that might occupy multiple trophic levels at a time. (Herbivore, producer, etc).

ANSWER: Description should include a producer, herbivore, a carnivore and an omnivore with an appropriate species identified as an example.

1. Explain why any given ecosystem will rarely have more than 4 or 5 trophic levels.

ANSWER: Only 10% of energy in a given level is passed to the next. This inefficient transfer means that there is not enough to sustain a population beyond a certain number of trophic levels.

0. Using the food web pictured below, explain how sea otter populations might suffer from the removal of copepods, even though they do not feed on them directly. What impact would removing sea otters have on the ecosystem as a whole?
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ANSWER: Killer whales would lose a food source in herring because herring would lose one of their primary sources of food. To compensate for the lost food item, whales would eat more otters. Sea otters are a keystone species, therefore removing them could cause the whole ecosystem to crash.

0. Lead was an additive to gasoline in the U.S. from the 1940’s until it was banned in the 1980’s. The combustion of leaded gasoline released lead into the environment at very low concentrations. Lead is taken up by plants and passed along to herbivores, then to carnivores. Lead is not easily metabolized or excreted and tends to build up in tissues. What is the name of this process? Explain what happens to lead concentrations as it moves up the food chain and describe the differences in relative concentrations in each type of organism (producers, herbivores, carnivores, etc.).

ANSWER: Biomagnification. As you go up the food chain, lead concentrations increase. The higher the predator, the more prey items they must consume to obtain the energy they need, therefore they take in more lead than those at the bottom of the food chain.

1. You read about a number of ways humans contribute to the problem of overdrafting, i.e. the depletion of groundwater sources. Explain what overdrafting is and discuss 2 consequence of overdrafting. What are the ecological impacts of this type of disruption on the water cycle? Include in your discussion how human activities have contributed to this problem. 

ANSWER: saltwater intrusion, sink holes, 

0. A 1999 study of polar bears on Hudson Bay showed that over the past few decades, pack ice from which the bears hunt is thinning so early, that they can’t catch enough food to get them through hibernation. The bears’ hunting season has been reduced by 3 weeks over the last 20 years. What phenomenon might be causing this trend? Name and describe in detail the probable cause of the phenomenon below. Include in your discussion how human activities have contributed to this problem.

ANSWER: global warming/greenhouse effect is melting polar ice caps.

0. Acid rain is a type of pollution that has a somewhat happy ending, in that legislation was created several decades ago to reduce the amount of acid rain pumped into global ecosystems. Which nutrient cycle was disrupted that results in the formation of acid rain? Discuss some of the negative impacts acid rain can have on an ecosystem. Include in your discussion how human activities have contributed to this problem.

ANSWER: nitrogen and sulfur cycle, acid rain lowers pH, strips soil of nutrients, potentially increases nitrogen content in water systems and contributes to eutrophication.


1. Deep within the remote forest of Guatemala, the remains of a spider monkey were buried under an enormous mahogany tree. Although rare, jaguars have been spotted in this forest by local farmers. Explain how a carbon atom contained within the muscle cells of the spider monkey might become part of a cell within the stomach lining of a carnivore such as a jaguar. Provide a written description of the processes AND organisms the carbon atom must go through to cycle through the ecosystem. Include a clearly labeled drawing of the system. Note: the jaguar does not dig up the monkey and eat the remains!)

ANSWER: decomposition by bacteria released CO2 into atmosphere, photosynthesis brings it into tree, herbivore eats tree, jaguar eats herbivore.

1. Remember how diversity is defined, as not being just a measure of how many species are in a place. Examine the species composition and the numbers of trees in three forests, compared in the table. 
	
	Number of trees of each species, found in a 10,000 m2 area of …….

	
	Forest A
	Forest B
	Forest C

	Old growth Douglas-fir
	200
	40
	60

	Western red cedar
	40
	70
	0

	Western hemlock
	0
	20
	55

	Pacific yew
	25
	60
	45

	Noble fir
	0
	50
	70

	Pacific silver fir
	15
	45
	0

	Western white pine
	0
	35
	0


Identify the forest with the lowest biodiversity and explain why you know this. Suggest 2 possible ways one might encourage increased biodiversity of the forest.

ANSWER: forest A, suggestions will vary greatly. Look for logical connection, appropriate cause and effect, realistic idea.

0. Remember how diversity is defined, as not being just a measure of how many species are in a place. Examine the species composition and the numbers of trees in three forests, compared in the table.
	
	Number of trees of each species, found in a 10,000 m2 area of …….

	
	Forest A
	Forest B
	Forest C

	Old growth Douglas-fir
	200
	40
	60

	Western red cedar
	40
	70
	0

	Western hemlock
	0
	20
	55

	Pacific yew
	25
	60
	45

	Noble fir
	0
	50
	70

	Pacific silver fir
	15
	45
	0

	Western white pine
	0
	35
	0


Identify the forest with the highest biodiversity and suggest 2 possible ways one might encourage continued high biodiversity of the forest.

ANSWER: forest B, suggestions will vary greatly. Look for logical connection, appropriate cause and effect, realistic idea.



1. Explain the difference between an endangered species and a species of concern. Compare and contrast the level of risk each designation represents, what level of intervention is required, and give some examples of traits or features of a species that might make it more vulnerable to extinction than others.

ANSWER: endangered means in imminent risk of extinction, these organism need immediate and active assistance to recover. A species of concern is not in immediate danger, but should be monitored closely. This category usually has a hands off “watch and see” approach. Endemic spp., island spp., narrow niche can all make an organism more vulnerable to extinction.

0. Explain the difference between overharvesting and poaching. Compare and contrast the legality of each, give an example of a species that fall under each category, and a reason why humans are overexploiting that in that species.

ANSWER: overharvesting is in reference to a commercially relevant species such as salmon. Populations at risk because of legal activities, but too much of them. Poaching is the illegal harvesting of species that are not commercially relevant, but rather aesthetic.

0. Discuss one of the many examples of conservation efforts that you learned about in the biodiversity module. Include some of the challenges this method faces in achieving the desired results, types of organisms that this strategy is appropriate for, and controversies involving varied political and scientific opinions.

ANSWER: Discussions will vary greatly. Look for logical connection, appropriate cause and effect, realistic idea.

0. Estimates of total numbers of species on the planet range from 14-50 million. Explain in detail three reasons why biodiversity is important to all of us. For each reason, describe one human activity that threatens that importance.

ANSWER: Discussions will vary greatly. Look for logical connection, appropriate cause and effect, realistic idea
























Grading Rubrics

CU2 Food Web Description



	
	4 pts. – Competent:  Exceeds Expectations
	3 pts. – Competent:  Meets Expectations
	2 pts. - Progressing
	1 pt. - Unsatisfactory
	0 pt. – 
Insufficient

	Trophic Levels and Organism Identification 
	Example web contains at least 4 trophic levels, and includes all necessary organisms (carnivores, producers, etc.)
	Food web missing 1 trophic level OR missing 1 key organism.
	More than 1 trophic level and/or key organism is missing.
	More than 2 trophic levels and/or key organisms are missing.
	Food web does not demonstrate an understanding of key components in a typical ecosystem.

	Example Organisms
	All organisms identified are appropriate for the trophic level and energy obtaining strategies connected to it. 
	1 of the 4 items to the left is inaccurate or incomplete.
	2 of the 4 items to the left are inaccurate or incomplete.
	3 of the 4 items to the left are inaccurate or incomplete.
	All of the 4 items to the left are inaccurate or incomplete.

	
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
3. Be able to describe the movement of energy & nutrients through trophic levels.


CU2 Carbon Cycle


	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Correctly identifies the process that brings carbon into a food web, how carbon moves through the food web, the process that allows carbon to leave a food web, and the organisms that are responsible for each step.

3 pts. = 3 of the 4 above items correct. 

2 pts. = 2 of the 4 above items correct.

1 pt. = 1 of the 4 above items correct.
	
	
	
	
	


Outcomes:
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.
3. Be able to describe the movement of energy & nutrients through trophic levels.



CU2 Conservation Efforts


	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Example provided is accurate and logical, challenges, strategies, and controversy were addressed in discussion. 

3 pts. = 1 of the 4 above items is inaccurate or incomplete. 

2 pts. = 2 of the 4 above items are inaccurate or incomplete.

1 pt. = 3 of the 4 above items are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.



CU2 Endangered Species

	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Example provided is accurate and logical, challenges, strategies, and controversy were addressed in discussion. 

3 pts. = 1 of the 4 above items is inaccurate or incomplete. 

2 pts. = 2 of the 4 above items are inaccurate or incomplete.

1 pt. = 3 of the 4 above items are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.

CU2 Food Web Analysis


	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Analysis of food web is thorough and accurate, with a clear understanding of overall role of each trophic level  in an ecosystem. 

3 pts. = Analysis is accurate with only slight error, demonstrates a basic understanding of impact on trophic levels. 

2 pts. = Several errors present with significant misunderstanding of impact on trophic levels.

1 pt. = Analysis is attempted, but little understanding of impact on trophic levels.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
3. Be able to describe the movement of energy & nutrients through trophic levels.


CU2 Forest Biodiversity


	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Identifies the correct forest and gives 2 appropriate suggestions on how to increase biodiversity.

3 pts. = Identifies the correct forest and gives 1 appropriate suggestion on how to increase biodiversity.

2 pts. = Identifies the correct forest and gives no appropriate suggestions on how to increase biodiversity.

1 pt. = Identifies the incorrect forest and gives no appropriate suggestions on how to increase biodiversity.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.


CU2 Importance of Biodiversity

	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Three reasons are provided, discussion of each is detailed and accurate, and an example of human impact provided for each.

3 pts. = 1 of the 3 above items is inaccurate or incomplete. 

2 pts. = 2 of the 3 above items are inaccurate or incomplete.

1 pt. = All of the 3 above items are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.


CU2 Lead Contamination


	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Process was correctly identified, explanation of what happens to concentration at each level is accurate, and discussion on how organisms are affected is accurate and detailed.

3 pts. = 1 of the 3 above items is inaccurate or incomplete. 

2 pts. = 2 of the 3 above items are inaccurate or incomplete.

1 pt. = All of the 3 above items are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.
3. Be able to describe the movement of energy & nutrients through trophic levels.

CU2 Nutrient Cycle Disruption

	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Appropriate nutrient cycle is referenced, environmental impact of the disruption is detailed and accurate, and human causes are discussed. 

3 pts. = 1 of the 3 above items is inaccurate or incomplete. 

2 pts. = 2 of the 3 above items are inaccurate or incomplete.

1 pt. = All of the 3 above items are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.
3. Be able to describe the movement of energy & nutrients through trophic levels.



CU2 Overharvesting



	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Correctly defines both overharvesting and poaching, legality of both terms is accurately discussed, and provides appropriate examples and human exploitation.

3 pts. = 1 of the 3 above items is inaccurate or incomplete. 

2 pts. = 2 of the 3 items above are inaccurate or incomplete.

1 pt. = All of the 3 items above are inaccurate or incomplete.
	
	
	
	
	


Outcomes:
1. Be able to discuss biological community interactions.
2. Be able to explain how changes in human population and/or actions impact natural ecosystems.



CU2 Trophic Level Efficiency 



	
	Competent:  Exceeds expectations
4 pts.
	Competent:  Meets expectations
3 pts.
	Progressing

2 pts.
	Unsatisfactory

1 pt.
	Insufficient

0 pts.

	4 pts. = Discussion is thorough and accurate, and demonstrates a strong understanding of energy transfer through a food web.

3 pts. = Discussion has slight errors but still demonstrates a strong understanding of energy transfer.

2 pts. = Discussion has significant errors and demonstrates some misunderstanding of energy transfer.

1 pt. = Discussion was attempted, but does not demonstrate a strong understanding of energy transfer.
	
	
	
	
	


Outcomes:
3. Be able to describe the movement of energy & nutrients through trophic levels.
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