Chapter 4: From Chemistry to Energy to Life

Terms to Know:

Bioremediation


First Law of Thermodynamic


Second Law of Thermodynamics

Phytoremediation


Photosynthesis

Cellular respiration

Geothermal Energy




Chemosynthesis

Acid



Base






Organic compound

Macromolecule

Bioremediation of the Exxon Valdez Oil Spill

1. Bioremediation of the Exxon Valdez oil spill was one attempt to clean up the spill.  Why did scientists think that bioremediation might work?  What limited the initial success of bioremediation efforts and how did scientists solve these limitations? In your opinion, were bioremediation attempts successful in this case?

Chemistry and the Environment

2. The text states that if you examine any environmental issue, chemistry will likely play a central role.  The text gives several examples of the role of chemistry in environmental issues.  Consider the water that comes from the taps in your house.  Briefly explain how chemistry is involved in delivering this water to a household.

3. What is the most abundant element in the earth’s crust?  

What is the most abundant element in the earth’s oceans?

What is the most abundant element in the earth’s air?

What is the most abundant element in living organisms?

Atoms and elements are chemical building blocks
4. Define matter and explain the law of conservation of matter.  What are the implications of this law in regard to environmental issues?  

5. What is phytoremediation?  What are limitations of phytoremediation?

Hydrogen ions determine acidity-

6. What determines the acidity or basicity of a solution?

7. Identify whether each solution below is an acid, base, or neutral.
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           ___________          ____________         _____________

8. Fill in the blanks to describe the pH scale in the diagram below.
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9. Pure water is neutral, with a pH of 7.  The text mentions that in parts of the northeastern and midwestern United States, rain frequently dips to a pH of 4 or lower (called acid rain).  How many times more acidic than pure water is rain with a pH of 4?

Matter is composed of organic and inorganic compounds
10. Distinguish between organic and inorganic molecules…be specific!
Macromolecules are building blocks of life
11. List the four biological macromolecules that are considered essential to life.  Three of the four are polymers.  What is a polymer and which of the four macromolecules is not a polymer?

12. Fill out the following table about the four biological macromolecules.

	Macromolecule
	Made of…
	Uses…

	Carbohydrates
	
	

	Lipids
	
	

	Nucleic Acids
	
	

	Proteins
	
	


Energy is always conserved

26. State the First Law of Thermodynamics and give an example of this law.

…But energy changes in quality

27. State the Second Law of Thermodynamics and give an example of this law.

28. Differentiate between a high-quality energy source and a low-quality energy source.  Give an example of each.

29. Explain what the energy conversion efficiency measures.  Give an example.

30. How do living beings and systems combat the second law of thermodynamics and entropy?

Light energy from the sun powers most living systems

31. How much of the sun’s energy that strikes the earth is used to power plant growth?

32. Organisms that produce their own food by using energy from the sun are called _________________, or ________________   _____________________.  These organisms produce their own food through the process of ___________________.

Photosynthesis produces food for plants and animals
33. Write out the chemical equation for the process of photosynthesis and then briefly explain it in narrative format.

Cellular respiration releases chemical energy
34. Write the chemical equation for cellular respiration and then briefly explain it in narrative format.  (Do autotrophs undergo cellular respiration?)

Chapter 6 Reading Guide
Species Interactions and Community Ecology

Many of the terms in this chapter were taught in 9th grade biology.  Make sure you review them and know them.

Phytoplankton 

Zooplankton

Competition

Herbivores
Facilitation 

Community 

Trophic levels 

Producers

Primary consumers

Secondary consumers

Tertiary consumers

Detritovores

Food web

Food chain 

Trophic cascade

Biome

Climatographs

Temperate deciduous forest

Temperate grassland

Temperate rainforest

Tropical rainforest

Tropical dry forest 

Savanna

Desert

Tundra

Boreal forest 

Chaparral

Black and White, and Spread All Over: Zebra Mussels Invade the Great Lakes –

One day you decided that you were tired of the amount of work and energy required to take care of your aquarium and you decided you would toss it out, fish, plants, and all into the Chatahoochee River.  No one would care and no one would know that YOU did it, so what’s the harm, right?  Well, if you float the Chat these days you will see clumps of an aquatic plant called Anacharis (Elodea canadensis) that has become quiet a nuisance on the river.  You can look in the classroom aquariums and check out what this plant (“weed”) looks like.  Biology teachers like to keep it close by to use in labs.  http://en.wikipedia.org/wiki/Elodea
1. What does the Clean Water Act of 1970 attempt to do? 

2. How did the zebra mussel happen to end up in our Great Lakes?

3. What is the problem with their presence?

4. Where are the mussels found currently?

5. How do these mussels impact ecological systems?

6. What are phytoplankton?   

7. What are zooplankton?

Herbivores exploit plants – 

1. How do plants defend themselves against herbivores?  Give examples. 

Ecological Communities

Energy passes among trophic levels - 
1. What is the importance of producers?

2. Consumers?

3. Detritivores?

4. Decomposers?

5. Draw the flow chart in Figure 6.10.  You do not need to draw the organisms, just make the flow chart.
Energy, biomass, and numbers decrease at higher trophic levels – 
1. Think back to the earlier study on energy.  What happens to the energy as it travels up the different trophic levels?

2. What is the general rule of thumb about energy from one level to the next?
3. How does where you eat on the levels determine your ecological impact?

4. Who has a greater impact- a vegetarian or a carnivore?  Why?
Earth’s Biomes 

Biomes are groupings of communities that cover large geographic areas – 

What are climatographs?

What determines a biome? 

Aquatic systems also show biome-like patterns –

What factors shapes aquatic biomes?
Temperate grassland – 


Occur where –


Also known as –


Rainfall – 

Animal life –


Plant life –
Temperate rainforest – 

Occur where –


Also known as –


Rainfall – 


Animal life –


Plant life – 
Tropical rainforest – 


Occur where –


Also known as –


Rainfall – 


Animal life –


Plant life – 
Tropical Dry Forest –


Occur where –


Also known as –


Rainfall – 


Animal life –


Plant life – 
Savanna – 

Occur where –


Also known as –


Rainfall – 


Animal life –


Plant life – 
Desert – 
Occur where –


Tundra –

Occur where –
Also known as –

Rainfall – 


Animal life –


Plant life –

Boreal forest - 


Occur where –


Also known as –


Rainfall – 


Animal life –Plant life 
Chaparral –

Occur where –


Also known as –


Rainfall – 


Animal life –


Plant life

Altitude creates patterns analogous to latitude – 1.How does altitude affect vegetative communities?
Chapter 16 Objective Questions

Marine and Coastal Systems: Resources, Impacts, and Conservation


Terms to know:

Benthic 

By-catch 

Continental shelf

Coral reef

Current

Downwelling

Estuary 

Factory fishing 

Groundfish 

Harmful algal bloom 

Intertidal 

Kelp 

Littoral 

Mangrove 

Marine protected areas (MPA’s)

Marine reserve

Methane hydrate

Oceanography

Pelagic 

Pycnocline

Red tide

Salt marsh 

Tide

Upwelling 

Collapse of the Cod Fisheries 

1. What is the importance of the Atlantic cod to human civilization?

2. Why did the cod populations “crash”?

3. How did governments respond?

4. What has been the outcome?

The Oceans 

1. What is oceanography?

2. Name 4 important features of the oceans in terms of their influence.

The oceans contain more water – 

1. Why is the ocean salty? 

2. What is the salinity of the ocean?

3. Why does it vary from place to place?

Check out Figure 16.3.

Ocean water is vertically structured - 


1. What happens to water density as one increases salt content?   

2. Temperature falls?

3. What is the pycnocline?

4. Is it affected by winds and sunlight like the surface?

5. How do oceans help regulate the Earth’s climate?

Check out Figure 16.4.

Ocean water flows horizontally in currents – 

1. What drives currents in the ocean?

2. What do these currents transport?

Check out Figure 16.5 and 16.6.

Vertical movement of water affects marine ecosystems – 

1. What is an upwelling?

2. Downwelling?

Seafloor topography can be rugged and complex – 

1. Where is the continental shelf?  Check out Figure 16.8.

2. What happens primarily in the photic zone?  Think photo!

3. Where is the pelagic zone?

4. What is the benthic zone/

Marine Ecosystems

1. Open-ocean ecosystems vary in their biological diversity – 

2. Where in the ocean does one find most life?  Why?

3. If you live deep in the ocean what are some adaptations an organism would have made?

Kelp forests harbor many organisms in temperate waters –

What is kelp?

Coral reefs are treasure troves of biodiversity – 

1. What are coral reefs composed of?

2. Are corals plants or animals?

3. What is happening to coral reefs worldwide and what do scientist believe may be the cause?

Intertidal zones undergo constant change – 

Have you ever been knocked down by an incoming wave at the beach?  Well, you can imagine how hard it would be to live in an area that is constantly being bombarded by strong waves.  Think about what the sand looks like as the water flows back into the ocean at the beach.  Do you find much life in that zone?  You would be surprised to know that there is a lot of life in this area!

1. What is another name for the intertidal zone?

2. What are tides and what causes them?

Salt marshes cover large areas of coastline in temperate areas where tides washover gently sloping sandy or silty substrates - 

1. Of what benefit are salt marshes?

Mangrove forests line coastlines throughout the tropics and subtropics – 
2. Why are mangrove forests unique and of importance?

3. What has happened to many of the mangroves forests along the coastlines?


Freshwater meets salt water in estuaries – 

1. What is an estuary?
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