Ecology 1
Examining the Flow of Environmental Energy

Mr. Medler
Room 106
www.cmedler.weebly.com
Name: ___________________________________________ Period: ___________

	Lab Activities
	Score

	Starter Questions
	/  ___

	
	

	Vocabulary
	

	Photosynthesis & Respiration PPT
	

	Ph. & Resp. Cycle Quiz
	

	Food Webs & Energy Flow PPT
	

	Food Web Activity
	

	Yellowstone Story
	

	Symbiotic Relations & Buddies
	

	Let’s Not Fight
	

	Population PPT
	

	Tragedy of the Commons
	

	Total:
	


Starter Questions:
	Day 1: Photosynthesis & Respiration & Chemical Energy.

	Day 2: Food Web & Flow of Energy

	Day 3: Symbiotic Relations

	Day 4: Ecological Economics

	Day 5: Population Dynamics

	Day 6: Easter Island Resource Conservation

	Day 7: EMT


Vocabulary: Look up the following terms in your text book, notes or dictionary.

1. Word:  Photosynthesis
Definition:

__________________________________________________________________________________________________________________________________________________________________________
2. Word: Respiration
Definition:

__________________________________________________________________________________________________________________________________________________________________________
3. Word: Food web
Definition:

__________________________________________________________________________________________________________________________________________________________________________
4. Word: Solar Energy
Definition:

__________________________________________________________________________________________________________________________________________________________________________
5. Word: Environment
Definition:

__________________________________________________________________________________________________________________________________________________________________________
6. Word: Capacity
Definition:

__________________________________________________________________________________________________________________________________________________________________________
7. Word: Urban Sprawl
Definition:

__________________________________________________________________________________________________________________________________________________________________________
Day 1: Photosynthesis, Respiration & Chemical Energy PPT
1. Chemical reactions occur when ________________ bonds break and __________bonds form.
2. As a result of a chemical reaction, new substances _____________________________ and there is a change in ____________________________.
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3. __________ thermic reactions take in or absorb energy during a reaction.
4. __________ thermic reactions release or give off more energy during a reaction.

5. This will be related to photosynthesis & respiration.

a. Photosynthesis is more like ___________ thermic reactions, because it absorbs light energy.

b. Respiration is more like ____________ thermic reactions, because it releases the stored energy.

6. Photosynthesis: (Like Endothermic Rxn’s)

Plants ________________________ Water (H2O) and Carbon Dioxide (CO2). Plants take in Light energy from the sun and transform it into ___________________ energy by making sugar (C6H12O6) and Oxygen (O2) (plant poo)!

7. Respiration: (Like Exothermic Rxn’s)

Animals breath in ____________________(O2) and eat the ______________________ (C6H12O6) from plants.  Animals then metabolize the sugar and oxygen and convert it back into Carbon Dioxide (CO2) and Water (H2O) (Exhaled Animal poo).  This process ____________________ the stored chemical energy and converts it into ________________ and heat energy.  
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8. Which process takes in energy? _______________________

9. Which process releases energy? _______________________

10. What are the chemicals that have chemical energy? _______________________________ & _____________________________

11. What are the chemicals that don’t have chemical energy? __________________________ & _____________________________
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12. What form of energy is sunlight? ___________________________

13. What form of energy do plants make as a result? __________________________

14. What form of energy do animals convert the energy received from plants? _______________
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15. List the energy transfer sequence starting from the sun ( plants ( animal

________________ ( _______________ ( _________________ + _________________

Given off by the Sun
Plants (sugar)

Moving Animal
 Sweats from this

16. What is the animal that helps you to remember this sequence?

17. Which direction are all the energy arrows going?  Why?

18. Why do you not see any arrows going the other direction?
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19. Identify the chemicals from the acronym listed above:

S: 

O:

CD:

Wet:

20. What is the significance of SOC at the end?

21. Which direction is the sugar and oxygen arrow going?  (Towards plants or animals) Why?

22. Which direction is the carbon dioxide & water arrow going?  (Towards plants or animals) Why?

23. (Circle one) Where does photosynthesis take place?  Plant Cell or Animal Cell?
24. (Circle one) Where does respiration take place?  Plant Cell or Animal Cell?
Fill in the blanks on the following page:
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Day 2: Food Webs & Energy Flow_ The Circle of Life PPT

1. What do we all need in order to survive? ______________________

2. What is food like for us? _________________________

3. Where do animals get their food from? ________________________

4. An ecosystem is an area of nature in which living things (______________________) and non-living things (_______________________) interact to exchange energy and materials.

5. What are producers?
6. How do producers get their energy?

7. What are primary consumers?

8. How do primary consumers get their energy?

9. What are secondary consumers?

10. How do secondary consumers get their energy?

11. What are decomposers?

12. Why are decomposers so important to the ecosystem?

13. What is a food chain?

14. What is the difference between a food chain and a food web?

15. According to the Energy Pyramid, how much chemical energy get’s transferred up to the next trophic level?
16. [image: image10.png]


Why is it narrow at the top and wide at the bottom?
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17. How does this explain why the base of the pyramid is so wide at the bottom and narrow at the top?
18. What is 90% of the energy (obtained from the previous level) being converted into?
Food Web
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 Use the food web diagram to identify the critters in each trophic level category (2pts each):

1. Producers

2. Primary Consumers
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3. Secondary Consumers

4. Herbivores

5. Carnivores

6. Omnivores

7. Which direction do the arrows go?  From the critter to the plant or from the plant to the critter?

8. Why is the arrow going that direction?

9. What would happen to the snake and frog population if we took the owls out of the food web?

Yellowstone Story

Aspen trees are biodiversity hot spots in the west. (Remember high biodiversity is good) They are home to a variety of birds (which eats seeds and insects). In 1997 Aspen trees were on the decline in Yellowstone and no one knew why. William J. Ripple, a scientist, went to Yellowstone to try to solve the mystery. 

He took core samples from 98 aspen trees and discovered that only two had begun to grow after the 1920’s- around the time the last substantial populations of wolves were killed or driven off. He found big trees and tiny trees but nothing in between, because nothing new grew from the 1930’s to the 1990’s. It was the first concrete evidence of a “wolf effect.” 


The wolf-effect theory holds that wolves kept elk numbers at a level that prevented them from gobbling up every aspen or willow tree that poked its head above ground. When the wolves were exterminated in the park as a menace, elk numbers soared, and the hordes consumed the vegetation (shrubs & grasses), which drove out many other species of plants and animals. For instance, without young trees (willow, aspen) on the range, beavers, for example, had little or no food, and indeed they had been absent since at least the 1950’s. Without beaver dams and the ponds they create, fewer succulents (water rich plants) could survive, and these plants are critical food for grizzly bears (bears also eat beaver) when they emerge from hibernation. (They need a lot of these plants to replenish themselves after hibernation). 

In 1995 the wolves were re-introduced, if the wolf-effect hypothesis is correct, and wolves are greatly reducing elk numbers since then, the vegetation should be coming back for the first time in seven decades. They have indeed found trees and willows rebounding in Yellowstone as wolf numbers have climbed- but that is only part of the change occurring in the park. 

Other changes accompany the re-growth of vegetation. In the river there is a small beaver dam-one of the first documented in 50 years. Because of the re-growth beavers have something to eat again. Also as more vegetation (shrubs & grasses) grows along the river, it will stabilize the banks and stop some erosion. 

The wolf seems to have an effect on the Yellowstone food web as well. One of its most dramatic effects has been on the coyotes. Coyotes have sacrificed a great deal to make room for the much larger wolves. The number of coyotes in the park is down 50%. 

With fewer coyotes, their prey- such as the voles (which eat mostly grass roots and seeds), mice, (which also eat seeds, grass roots and insects), and other rodents (i.e. beaver) -have exploded in number. This has greatly benefited the red fox, which also prey upon beavers and birds as well.  The concern, however, is that with more foxes in the ecosystem could mean a possible reduction of birds in the future. 

But, are the wolves really the engine driving these changes? Most scientists think so. One scientist stated that wolves are the primary force shaping the ecosystem in Yellowstone.

 Other researchers, however, are not convinced about the effects of the wolf. One researcher stated a strong correlation between the return of the wolves and the new growth is far from demonstrated. The ecosystem in Yellowstone is an interactive system, and there is never a single cause; for instance, as the wolves are coming back the climate is warmer. It will take 20 years or more before we know for sure.  So the mystery remains unsolved for now. What do you think?

Yellowstone Food web
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1. Name five ways that Yellowstone was affected by the wolves being taken out of the ecosystem?

2. How could an ecosystem be affected if carnivores are taken out of an ecosystem?

3. How could an ecosystem be affected if producers are taken out of an ecosystem?

4. How could an ecosystem be affected if decomposers are taken out of an ecosystem?

Symbiotic Relation PPT & Best Buddy Activity:

1. What does every critter need to survive and thrive?  ________________& _______________
2. Symbiosis: The living together of two ________________________ organisms and how they get their food.

Introduction:  In nature, plants and animals develop complex relationships.  Some are relationships you may know of are producer/consumer/decomposer or predator/ prey.  You may be less familiar with mutualism, commensalisms or parasitism.  These relationships are sometimes amazing to see because they remind us of human types of behavior.  In this activity you will investigate the plant and animal world as well as the human side of interactive relationships.

Procedures:

Think Pair Share: 
1. Turn to a partner and describe what you think it means to be a “buddy” to someone else.

2. Define the following terms that are used to define “buddies” in an ecosystem:

Buddy Definition: (2)
Best Buddies Role Play: (10)
3. The teacher will pass around 6 different roles – you and your group will create a skit to help define what that relationship will look like as if this ecosystem relationship were a human relationship.

4. Watch other skits and see you can determine which ecological relationship they have modeled.

5. Define the following terms as they are presented.

	Relationship
	Definition

	Mutualism
	

	Commensalism
	

	Parasitism
	

	Producer
	

	Consumer
	

	Competition
	

	Predator
	

	Prey
	

	Decomposer
	


Best Buddies Class Activity: 
6. Posted around the room are specific examples of symbiotic relationships in the ecosystem.  Write down in the data table what role each organism plays and what kind of relationship they have. 

Choose from producer/consumer, producer/consumer/decomposer, predator/prey, mutualism, commensalisms or parasitism.
	Picture number
	Organism and Role
	Organism and Role
	Type of relationship

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	


Let’s Not Fight!
An important principle in all ecosystems is the amount of available energy verses the demands of the consumers present in the area.  Let’s examine the effects of energy availability on an ecosystem.

You have an ecosystem with the following organisms:






Each of these organisms has a certain amount of energy (from food) that they require to live.  Observe the following data table and complete the last column:

Energy Requirements for Prairie Organisms to Live

	Organism
	Amount of Energy Units Required to live
	Trophic Level

	Prairie Dog
	50 EU
	

	Jack Rabbit
	100 EU
	

	Hawk
	150 EU
	

	Coyote
	200 EU
	


1. Which level requires the most total energy per year to live? – Why?
A prairie’s main producers of energy are grasses.  If the prairies grass produces 10,000 units of energy every year, let’s see how much life it can support if the populations were allowed to grow by one baby per year with a new spouse included (population increase by 2/yr).  Listed below is each critter’s energy requirements.



Fill in the data table below to numerically see the increase of energy demands on the ecosystem with each critters population growth.  Year one is filled in for you.

· To find the total amount of energy used:

· Multiply the population size x each of the units of energy used by each critter,

· Then add up all the energy units used by each critter under Total Energy Used.

· Pop x (PrD + Rbt + Hwk + Cyt) = Total Energy Consumed
· To find the energy left over, subtract your total energy used from total energy produced.

· 10,000 energy units [EU] – Total Energy Used = Energy Left Over

Table of Energy Usage in a Prairie Ecosystem

	Year
	Population
	Prairie Dog

[EU]
	Jack Rabbit

[EU]
	Hawk

[EU]
	Coyote

[EU]
	Total Energy Consumed
	Total Energy Produced
	Energy Left Over

	1
	1 each
	50
	50
	150
	200
	
	10,000
	

	2
	3 each
	
	
	
	
	
	10,000
	

	3
	5 each
	
	
	
	
	
	10,000
	

	4
	7 each
	
	
	
	
	
	10,000
	

	5
	
	
	
	
	
	
	10,000
	

	6
	
	
	
	
	
	
	10,000
	

	7
	
	
	
	
	
	
	10,000
	

	8
	
	
	
	
	
	
	10,000
	

	9
	
	
	
	
	
	
	10,000
	

	10
	
	
	
	
	
	
	10,000
	


Next Graph the results of year to total energy used and years to energy left over.  

This graph will be a multi-lined graph.  Plot your x-axis as number of years, and your y‑axis as energy units [EU].  Plot both the “Total Energy Used” and “Energy Left Over” as separate lines.  Then use the graph to answer the following questions. 
(4 pts / line & 2 pts for title = 10 pts)

Title: __________________________________________________
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Questions:

2. What happens to the amount of available energy as the populations of species in this ecosystem increases?

3. Does the energy last for the entire time?  If so, how much energy is left after 10 years?

4. How many generations (years) of all the above species can this ecosystem support?  (In other words, at what point will the total amounts of available energy produced run out?)

5. If the available energy begins to get too low, what might happen in our ecosystem if the critters cannot simply move to another place?

6. How would a rancher bringing a herd of cattle affect our graph?

7. If our data is correct, then it seems to spell doom for our ecosystem!  But we did simplify many factors to make our data collection simpler.  What important factors did we leave out?  (Give at least 2 – 3 factors)

8. What must an ecosystem have in order for all levels to maintain their populations?
Ecological Economics Notes:

Population Dynamics PPT:

1. Population: All the members of ______________ species in a particular area.
a. i.e. rabbit
2. Community: All (more than one) the ________________________ that live in a particular area.  
a. i.e. coyotes, rabbits, grasshopper, sequoia, bush
3. In order for populations to thrive, survive, and multiply they need both space and food.
a. If natural resources are _____________, birth rates are down.
b. If natural resources are _____________, birth rates are up.
4. What do you predict will happen to a specie population if there are no predators?

5. Why are predators so important?

6. Draw the graph for each (2pts each):

	Without Predators
	With Predators

	
	


7. Finish the sentence:

a. When the rabbit population levels go up, the coyote population goes ________. 

b. When the coyote population consumes more than the rabbits can reproduce, the coyote population goes __________________.
c. When the coyote population goes down enough, the rabbit population stops dropping and begins to _____________ again, because there are less predators.

8. What happens to a population if we have a limiting factor – (i.e. if our food supply production rate and capacity meets our population consumption demands)?
9. Graph it (2pts):
 



10. Define Urban Sprawl:
11. What happens to our capacity to create food as our population sprawls out into farmland?
12. What happens to the critters habitat who once lived on the farmland as we sprawl out?

Tragedy of the Commons
Background: In the old English system, a commons was a central area where everyone in a village could graze their livestock. The sea is a Commons also. The open ocean is available to any country with access to a shoreline or who can get access to a shoreline. Whenever people share an area, issues arise. In this activity, you will use a model of the commons to discover what people need to maintain a sustainable harvest of fish. 
Procedure: 

1. Your group is a “nation”. Elect a president to speak for you, a fisherperson for you, and a treasurer to do the math. 

2. Each toothpick on the floor represents a fish. You need enough fish to feed your population. If there are 4 of you, you need 4 fish. Your fisherperson will go fishing up fish in the National Fishing Boat. The fisher person will have 1 minute to go fishing and must keep his or herself seated in the chair, which has now been turned into a boat and can only pick up ONE fish at a time.

3. If you catch more fish than you need, you may sell fish for $2 apiece. If you want to another boat, it will cost $20. 
4. Fish left in the ocean will reproduce before the next round. Scientists have studied the fish and discovered that one new fish survives it hatching and growing stage for every two in the ocean. 

5. At the end of the “fishing season” the fish will be counted from each nation and discussion at the United Nations will Occur

Data: 

	
	# of Fish Caught
	$ from round before
	$ made selling Fish
	# of Boats purchased
	$ at end of round

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	


Analysis:

1. Who won?  Why? 

2. What are the “commons”?

3. Who is responsible for the outcome?

4. Was the outcome preventable 

5. Why didn’t you prevent the outcome?

6. What other resources could be used in the game?

7. How does human population growth affect this problem?

8. What would you do differently if we played again? 

Conclusion: What lessons did you learn from this simulation? 

Using the following articles and a National Geographic website choose two fish that would be best for health and sustainability. 

Fish: 

Evidence:

Your Reasoning:

Fish:

Evidence: 

Your Reasoning: 

updated 1:49 p.m. EDT, Mon July 16, 2007

The benefits of: Eating fish

LONDON, England (CNN) -- Healthy diets almost always contain fish, a protein food with fewer calories than other meat sources. It's also one of nature's most versatile foods. As well as different species of fish, you can steam, bake, fry or poach fish. It's great raw in the form of sashimi, anchovies, carpaccio and gravlax. But there have been conflicting health messages around the benefits of eating fish.

Long regarded as low in fat and high in "good fats," the health benefits have been overwhelmed by concerns about the environmental problems caused by over-fishing and health risks caused by pollutants.

But last October the Harvard School of Public Health reviewed existing studies that looked at the health effects of eating fish -- and the jury's come back in favor of... eating fish!

The Harvard study recommended eating up to two portions of fish a week and that eating fish could cut the risk of death from heart disease by a third. The evidence across different studies showed that fish consumption lowers the risk of death from heart disease by 36 per cent.

The oils in some fish appear to reduce the blood from clotting by reducing the stickiness of the blood. The most beneficial fish in this context is oily fish such as salmon or mackerel. The researchers also suggested that eating that amount of fish or fish oil intake reduces total mortality by 17 per cent.

OTHER BENEFITS
Studies have shown that fish alleviates a range of ailments.

Prostate cancer: A Swedish study of 6000 men over 30 years show that men who did not eat fish between double and trebled the risk of developing prostate cancer compared to those that did. Fish also contains selenium, thought to have cancer-fighting properties.

Depression: The omega-3 fatty acids contained in fish are believed to raise levels of the brain chemical serotonin, which aids in reducing depression. Skin: Some dermatologists say that a salmon rich diet acts like a facial -- smoothing out age lines.

Inflammation: Omega 3 fatty acids, through several mechanisms, regulate your body's inflammation cycle, which prevents and relieves painful conditions like arthritis, prostatitis and cystitis. Fish rich in Omega 3 fatty acids includes, mackerel, trout, herring, sardines, tuna and salmon.

http://www.cnn.com/2007/HEALTH/07
Overfishing

Plenty of Fish in the Sea? Not Always
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Led by the sushi market in Japan, the global demand for succulent tuna meat has driven stocks of the once ubiquitous species to the brink of collapse. Fisheries in the Mediterranean, where this catch was landed, are in particular peril, with some studies showing highly prized bluefin tuna near extinction there.

Photograph by Jose Luis Roca/AFP/Getty Images

Ocean overfishing is simply the taking of wildlife from the sea at rates too high for fished species to replace themselves. The earliest overfishing occurred in the early 1800s when humans, seeking blubber for lamp oil, decimated the whale population. Some fish that we eat, including Atlantic cod and herring and California's sardines, were also harvested to the brink of extinction by the mid-1900s. 

Highly disruptive to the food chain, these isolated, regional depletions became global and catastrophic by the late 20th century. 

When It Started

Marine scientists know when widespread overfishing of the seas began. And they have a pretty good idea when, if left unaddressed, it will end. 

In the mid-20th century, international efforts to increase the availability and affordability of protein-rich foods led to concerted government efforts to increase fishing capacity. Favorable policies, loans, and subsidies spawned a rapid rise of big industrial fishing operations, which quickly supplanted local boatmen as the world's source of seafood. 

These large, profit-seeking commercial fleets were extremely aggressive, scouring the world's oceans and developing ever more sophisticated methods and technologies for finding, extracting, and processing their target species. Consumers soon grew accustomed to having access to a wide selection of fish species at affordable prices. 

But by 1989, when about 90 million tons (metric tons) of catch were taken from the ocean, the industry had hit its high-water mark, and yields have declined or stagnated ever since. Fisheries for the most sought-after species, like orange roughy, Chilean sea bass, and bluefin tuna have collapsed. In 2003, a scientific report estimated that industrial fishing had reduced the number of large ocean fish to just 10 percent of their pre-industrial population. 

When It Will End

Faced with the collapse of large-fish populations, commercial fleets are going deeper in the ocean and father down the food chain for viable catches. This so-called "fishing down" is triggering a chain reaction that is upsetting the ancient and delicate balance of the sea's biologic system. 

A study of catch data published in 2006 in the journal Science grimly predicted that if fishing rates continue apace, all the world's fisheries will have collapsed by the year 2048. 

What's Next?

Over the past 55 years, as fisheries have returned lower and lower yields, humans have begun to understand that the oceans we'd assumed were unendingly vast and rich are in fact highly vulnerable and sensitive. Add overfishing to pollution, climate change, habitat destruction, and acidification, and a picture of a system in crisis emerges. 

Many scientists say most fish populations could be restored with aggressive fisheries management, better enforcement of laws governing catches, and increased use of aquaculture. And in many regions, there is reason for hope. But illegal fishing and unsustainable harvesting still plagues the industry. And a public grown accustomed to abundant seafood and largely apathetic about the plight of the oceans complicates efforts to repair the damage we've done.

http://ocean.nationalgeographic.com/ocean/critical-issues-overfishing/
National Geographic’s Seafood Decision Guide

http://ocean.nationalgeographic.com/ocean/take-action/seafood-decision-guide/#/seafood-decision-guide/
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