Close Read:  Chapter 7  Due Friday, 11/16
Be familiar with these words:
Hypoxia 

Feedback loop

Negative feedback

Positive feedback 

Dynamic equilibrium
Homeostasis

Emergent properties

Atmosphere 

Lithosphere

Hydrosphere

Biosphere

Ecosystem

Gross primary production 

Net primary production and productivity

Nutrients

Landscape ecology

GIS

Biogeochemical cycles

Sulfur cycle

Residence time

Sinks

Reservoir

Carbon cycle

Nitrogen cycle

Phosphorous cycle 

Hydrologic cycle 

Sediment

Nitrogen fixation

Nitrification

Ammonification

Denitrofication

Nitrogen-fixing bacteria

Ammonium 

Nitric oxide

Nitrogen dioxide

Nitric acid 

Carbon dioxide

Runoff

Water table 

Aquifer

Groundwater

Transpiration 

Precipitation

Evaporation

Rock cycle

The Gulf of Mexico’s “Dead Zone”

1. What does the term hypoxia mean?
2. Fully oxygenated water contains how many parts per million (ppm)?

3. What happens at 2 ppm?

4. At 1.5 ppm? 

5. When does the “dead zone” appear?

6. What has caused this “dead zone’ at the at the mouth of the Mississippi?

7. What does this nutrient pollution come from?

Earth’s Environmental Systems

Systems show several defining properties –

1. What is a system?

2. What are inputs and outputs to a system?

3. What is a feedback loop?

4. What is a negative feedback loop?

5. What is a positive feedback loop?

6. How is population growth a positive feedback?  Explain.

7. How is erosion a positive feedback? Explain.

8. Are positive feedback loops common in nature itself?

9. When do they become common in natural systems?

10. What is dynamic equilibrium?

11. What is homeostasis?

12. What are emergent properties?

13. Why is it difficult to isolate or define systems in nature?

Understanding the dead zone requires considering multiple systems – 

The Mississippi River has really impacted the Midwest this summer with the floods we have seen on our news.   Cedar Rapids, Iowa was inundated by the Cedar River destroying homes and businesses to the tune of billions of dollars.  Levees built along the rivers broke as river levels rose above expected levels.   Look at the map of the US on page 178 and see how massive the Mississippi river system is.  Look at all the river systems that feed in tot the river.  Check out all the cities, agricultural, and industrial areas that lie close to the rivers.   What inputs do you think arise from these areas?

Look at the chart in Figure 7.4 and see how nitrogen levels have increased since the 1950’s.   
1. What affect does the increase of nitrogen have on the growth of phytoplankton?

2. What happens as phytoplankton flourish in an aquatic system?

3. What happens when bacteria flourish?

4. What happens to oxygen levels in the water?

5. What happens to life that depends on oxygen in the water?

6. What is this process called?

Environmental systems may be perceived in various ways – 

1. What is the lithosphere?

2. Atmosphere?

3. Hydrosphere?

4. Biosphere?

Ecosystems
Ecosystems are systems of interacting living and nonliving entities –
1. How is an ecosystem like the operation of a machine?

2. What happens to the matter that makes up organisms when they die and decay?

Energy is converted to biomass –

1. Where does energy input begin in most ecosystems?

2. What is gross primary production?

3. What is net primary production?

4. What is secondary production?  Example?

5. What is productivity?

6. An ecosystem has plants which convert energy very quickly into biomass is said to have?
7. Examples of such ecosystem with high net primary productivity 

Nutrients can limit productivity - 

1. What are nutrients?

2. Macronutrients?

3. Micronutrients?

4. Why are nitrogen and phosphorous often referred to as limiting factors?

5. Where is primary productivity greatest in oceans and why?  (Look at Figure 7.7)

Ecosystems integrate spatially - 

1. What are ecotones?

Landscape ecologists study geographic areas with multiple ecosystems – 

1. What do landscape ecologists study?

2. What do conservation biologists study?

Remote sensing helps us apply landscape biology - 

Now this stuff is too cool!!!  
1. What is GIS?
2. Read “Landscape-level Planning in the Sonoran Desert” on pages 186 – 187.  
3. What problems arose due to the increase in human development in the area?

4. How was GIS used in planning?

Biogeochemical Cycles 
Nutrients circulate through ecosystems in biogeochemical cycles - 

1. How do nutrients move through an ecosystem?  

2. What is a pool?

3. What is residence time?

4. What is a sink?

The carbon cycle circulates a vital organic nutrient – 

* YOU MUST LEARN THESE NUTRIENT CYCLES!
1. What organisms pull carbon out of the atmosphere?
2. What happens to the carbon in carbon dioxide in photosynthesis?  Remember your equation?

3. What does that carbon get attached to in this process?

4. What happens to the glucose produced?

5. What processes returns the carbon in the glucose back to the atmosphere?

6. When organisms die and get buried under sediments (sedimentary rocks form from accumulated sediments and pressure) they become trapped.  What is the largest reservoir of carbon?

7. How is this carbon in sediment returned to the atmosphere?

8. How does this carbon become fossil fuels – oil, coal, and natural gas?

9. What is the second largest reservoir of carbon?

10. How does carbon get into the ocean?
11. Where do carbonate and bicarbonate ions originate from?

12. The rate at which the ocean absorbs carbon depends on what factors?

We are shifting carbon from the lithosphere to the atmosphere – 

1. What does combustion mean?

What is released when you combust fossil fuels?

2. So that is one way in which humans add carbon dioxide to the atmosphere.  Is the transfer of carbon dioxide out of the atmosphere back into the ocean and lithosphere keeping up pace?

3. Why is deforestation a problem in carbon dioxide input to the atmosphere?

4. Burning fields?

5. So this is what all this global warming fuss is all about!

6. What is the “missing sink”?

7. What is the fear of using the “missing sink” for fossil fuels?

The phosphorous cycle involves mainly the lithosphere and ocean.  

*** Key point to remember here is that P does not have a gaseous phase as it travels through the ecosystem … carbon, sulfur, nitrogen, oxygen, water do.  

1. Where is P found?
2. Where most of the earth’s P found?

3. How is it released and into what?

4. How is it transported in the atmosphere?  Is that gaseous?

5. Why is P often a limiting factor for plant growth?

6. In what form is P available to plants?

7. How do consumers pass P to soils?
Make sure to check out Figure 7.12.

We affect the phosphorous cycle – 

*** Remember, this is the slowest of the nutrient cycles!
1. How do humans influence the P cycle?
2. Do you know what guano is?  Bat doodoo!!!  Yep, waste!  Human waste is also high in P.  
3. What do detergents have to do with P?

Make sure to check out Figure 7.13.

Then nitrogen cycle involves specialized bacteria – 
Stick with me guys!  You made it through the carbon and phosphorous cycles … well, the nitrogen cycle is a little more complicated.   


1. What part of the atmosphere is nitrogen?  

2. In what things do we find nitrogen?

3. Why is it written as N2?  Come on, think back to chemistry!  

4. Because it is inert what problem does that create in its cycling?

5. Where is the element scarce?

So how do you make something inert active?  You take it through a chemical reaction!

6. What happens when nitrogen gas is “fixed”?

7. What forms when it combines with hydrogen?  Learn these!

8. How do plants take this nitrogen up?   Great test question!

9. What is nitrogen fixation? 

10. In what 2 ways does nitrogen fixation occur?

11. What kinds of plants do nitrogen fixation?

12. What organism is accomplishing this change for the plant? 

13. What kind of relationship is this?

14. What happens in nitrification?

15. Can plants use the nitrogen in this form?  How do they get it?

16. Where do you get your nitrogen?  What macromolecule do you need it for?

17. How do decomposers play a role here?

18. What is denitrification? 

19. Where does that nitrogen end up?

20. Is this the start of the cycle again? 

Make sure to check out Figure 7.14.

We have greatly influenced the nitrogen cycle – 

1. How has the Haber-Bosch process impacted the nitrogen input to natural systems?

What was this process?

What industries use this technology?

2. What happens to nitrogen when we burn fossil fuels?

3. What does nitrogen react with in the atmosphere? 
4. What molecule does this form?

5. What problem does it lead to?

6. What does this extra nitrogen do in aquatic systems to plants and algae?
Read Weighing the Issues, “Nitrogen Pollution and Its Financial Impacts”.   How do you feel about the questions?

7. What are some of the efforts being made to reduce the impact of excess nitrogen?  Know at least 4 of the ones listed on page 193.

Read Hypoxia and the Gulf of Mexico’s “Dead Zone” on pages 194 – 195.  Summarize it here!  Worth 10 points!!!!
The hydrologic cycle influences all other cycles –
Okay, you learned about the water cycle way back in elementary school.  How water moves from a solid to a liquid to a gas as it passes through the environment.   

1. Where is most water on the planet? %?
2. Fresh water?

3. What percent is readily usable?   Hmmmm!!!

4. You know what evaporation is … but what is transpiration?

5. You know what precipitation is … but what is runoff?

6. What is an aquifer?

7. What is groundwater?

8. What is the water table?

9. What do you drink – groundwater or Chattahoochee River water?

Make sure to check out Figure 7.17.

Our impacts on the hydrologic cycle – 

1. List four ways in which humans have impacted the water cycle. 
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