Unit 1: Basic Chemistry Review and Ecology 

Chapter 2
“The Chemical Context of Matter”

Law of Conservation of Matter: (use the internet, no definition in the book)


1st law:


2nd Law:

Overview: A Chemical Connection to Biology: 

· Using the example provided, or by finding one of your own explain why the understanding of chemistry is relevant to the study of Biology.

· Answer:

2.1 Matter consists of Chemical elements in pure form and compounds.

1. What is and element?

2. What are the important elements that make up living organism?

· 4 elements that make up 96%:

· Remaining 4%:

· Trace Elements:

2.2 Atomic Structure:

2. Subatomic particles

· Draw a model of an atom and include protons, neutrons and electrons. 

· Describe any relevant information about each subatomic particle.  

3. Mass number and atomic Mass

· What does the atomic number tell you about an atom?

· What is the difference between an atom with an atomic number of 12 and one with an atomic number of 13?

· What subatomic particles are primarily responsible for the mass number of an element?

· What is an Isotope and how does it relate to the mass number?

· Explain how a radioactive isotope is created and give an example of one radioactive isotope that is relevant to Biology.

4. Electron Configuration

· Explain how the arrangement of electrons contributes to its overall potential energy.

· How does the energy of an electron relate to its relative distance to the nucleus?

· Using the diagram 2.6 on page 23 of your book (or a standard periodic table), provide an example that fits the criteria listed.

· Name an element that has a full valence shell of electrons.

· Name an element that could lose one electron and have a full valence shell.

· Name one element that needs to gain one electron to achieve a full valence electrons.

· What is the atomic number of Silicon?

2.3: The Formation and function of molecules depend on chemical bonding between atoms.

1. Why do atoms form bonds?

2. Covalent Bonds: 

· Draw a picture of two atoms with a single covalent bond

· Drew a picture of two atoms sharing a double covalent bond

· How does electronegativity play a role in covalent bonding?

· Explain the difference between a polar and non-polar covalent bond.

3. Ionic Bonds:

· What is the role of both the cation and the anion in an ionic bond?

· What is the structure of most Ionic compounds?

· How do ionic compounds compare to covalent compounds?

· Draw a picture of two atoms forming an ionic bond.

4. Weak Chemical Bonds

· Explain two ways that Hydrogen bonds are different than other strong bonds.

· How do charges contribute to the formation of a hydrogen bond.

· What is a Van der Waals interaction?

· What is the function of weak bonds (like hydrogen and Van der Waal interactions)  within large molecules like proteins? 

5. Molecular Structure: (Figure 2.14 can be used as an example)

i. One of the themes of biology is how structure relates to function.  Explain how the molecular structure of compounds can directly relate to its function.  In addition, explain what happens if the structure is changed. Give at least one specific example of molecular structure relating to function.

2.4 Chemical Reactions make and break Chemical Bonds



1.  Explain the parts of a reaction

· Reactants

· Products

2.  Answer the following questions related to chemical equilibrium.

· If the there were more products than reactions in a reaction, which way would the reaction shift?

· At what point is chemical equilibrium reached?

· What are some factors that can influence the rate of a reaction?

2.5: Hydrogen bonding gives water properties that make life possible.

1. Draw and explain the polarity of a water molecule.

· In liquid water how strong is the attraction compared to a covalent bond?

· How long does a hydrogen bond between two water molecules last?


Four Emergent Properties of water.

1. Cohesion of Water Molecules

· What is Cohesion?

· How are cohesion, adhesion and surface tension related?

· Give an example of at least one biological system that relies on these properties.

2. Moderation of Temperature

· How does water help to moderate air temperature.

· What is the difference between heat and temperature?

· What is the relationship between kinetic and thermal energy?

· What is a calorie?  What does it measure?

· What is meant by the term specific heat?

· What is important regarding the specific heat of water?

· Discuss one biological system that relies on the evaporative cooling properties of water.  

3.  Floating of Ice on Liquid Water

· Explain why water is less dense as a solid.

· Why is it significant that water floats?

· How does ice floating affect biological systems?



4.  Solvent of Life

· Define the following terms

· Solvent

· Solute

· Solution

· Aqueous Solution

· Hydration Shell

· Hydrophillic

· Hydrophobic

· How do we determine concentration in an aqueous solution?

· What is Molarity?

Acids and Bases


1.  What makes an acid?

· Hydrogen Ion:

· Hydronium Ion:

2.  What makes a base?

· Hydroxide Ions:

· Show the reaction that occurs between water molecules to form H+ and 0H- Ions

3.  What is the biological importance of acids and bases?

4.  pH Scale:  Explain and list examples of acids, bases and neutral substances.

5. What is a buffer? How do they work?

6.  Draw and explain how acidification of oceans occurs.

7.  Discuss at least two issues that biological organisms experience because of acidification of the oceans?

Chapter 40:  Population Ecology and the Distribution of Organisms

Overview: Discovering Ecology

· What is ecology?
· What do Ecologists require in order to generate hypothesis?
Refer to the Figure 40.2 and briefly discuss the different levels of organization within the study of Ecology.

· Global Ecology

· Landscape Ecology

· Ecosystem Ecology

· Community Ecology

· Population Ecology

· Organismal Ecology

Refer to Figure 40.3 and answer the following questions related to Global Climate patterns.

· What causes variation in sunlight intensity?

· At what Latitudes does the Earth receive the most intense sunlight?

· Which phenomenon initiates are circulation and precipitation? 

· Using the diagram provided, label and describe what happens at each latitude regarding airflow and precipitation.  

· Why do air masses deflect when they flow close to the Earth’s Surface.  On the second diagram provided draw in the winds and the direction they are moving.  
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· Explain how you think the factors of light; air circulation and wind will impact ecosystems?

40.1 Earth’s climate influences the structure and distribution of terrestrial biomes

· Why is climate the most significant influence on the distribution of organisms?

· What is the difference between an abiotic and biotic factor?  Which one is climate? Why?

· Which levels of ecology are included in the study of macroclimate?

A. Gobal Climate Patterns:

· Using figure 40.3, summarize how Earth’s climate patterns are formed. 

B.  Regional Effects on Climate:

· Seasonality:

· What specifically causes the seasons?

· Describe two seasonal changes that can occur and their effect on ecosystems.

· Bodies of Water

· Using figure 40.5 as a reference explain how the movement of water on the west coast has a different effect on coastal regions than the water that moves along the east coast.  

· What is specific heat? And what does this property of water contribute to water’s ability to moderate temperature?

· Mountains

· Explain three different ways that mountains affect regional climates.

· Using the map provided, explain whether Utah is on the Leeward or Windward side of the Sierra Nevada’s.

· Using the information from the question above, compare and contrast the climate in Utah, to that in California. Discuss how the mountains play a role in these differing climates
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C.  Climate and Terrestrial Biomes

· Why is climate a significant factor in the distribution of biomes?

· Based on what you have learned about global air circulation, explain why deserts are found in a band around the Earth at approximately 30( North and 30( South Latitudes?

· Using figure 40.8 (climogram), name three different biomes that overlap.

· What are these overlapping or transitional zones called?

· Explain how vertical Layering can also contribute to diversity in biomes.

· Choose one of the disturbances listed below, research and explain the short and long term impacts that can occur in a biome because of this disturbance.

Deforestation, Overgrazing, Introduction of an Invasive species, Agriculture
Disturbance:

Short Term:

Long Term:

D.  Terrestrial Biomes: From pages 824-826 there are description of several terrestrial biomes.  Chose one and summarize the following things.

· Distribution (provide a specific longitude and latitude):

· Climate: 

· Organisms (make sure to include both plant and animal):

· Human Impact:

40.2 Aquatic Biomes are diverse and dynamic systems that cover most of the Earth.

· Why is there less latitudinal variation in aquatic biomes, when compared to terrestrial biomes?

A.  Zonation in Aquatic Biomes: Using these two diagrams identify what kinds of abiotic and biotic factors you would expect to see in each type of zone.  You may need to use internet resources to complete this.
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B.  Aquatic Biomes: From pages 827-829 there are description of several Aquatic biomes.  Chose one and summarize the following things.

· Distribution (provide a specific longitude and latitude):

· Climate: 

· Organisms (make sure to include both plant and animal):

· Human Impact
40.3 : Interactions between organisms and the environment limit the distribution of species.

· Explain how species distribution is a consequence of both ecological and evolutionary interactions throught time.  (an example could serve as an explanation).

A.  Dispersal and Distribution

· What is the difference between dispersal and distribution?

· How do potential and actual range relate to each other?  (These terms could also be described as actual and realized niche).

B.  Biotic Factors

· What would be an example of a biotic factor that could limit distribution?

C.  Abiotic Factors: Give an example of how each of the following could limit distribution.

1. Temperature

2. Water and Oxygen

3. Salinity

4. Sunlight

5. Rocks and Soil

40.4: Dynamic biological processes influence population density, dispersion and demographics.

A.  Density: a Dynamic Perspective

· What is it?

· How is it measured?

· What factors affect density?

B.  Dispersion:

· Explain each type of dispersion and how it benefits the organism that demonstrates this type of dispersion.

C  Demography:

1. Life Tables:

· How are cohort groups used to create life tables?

2. Survivorship Curves

· (Use fig. 40.16) to explain three different life strategies. 






Type 1:




Type II:




Type III:


3. Reproductive Rates

· What is meant by reproductive rates?  

· What factors affect reproductive rates?

· What information can you get from a reproductive table 

40.5: The exponential and logistic models describe the growth of populations


A.  Per Capita Rate of increase

· Write down both the verbal and mathematical equations for per capita population growth.

· What is the mathematical equation for Zero Population Growth?

· What is the mathematical equation for change in population size?


B.  Exponential Growth

· What is the equation for exponential population growth?  

· Draw an example graph of exponential growth and explain why it looks that way.

· What factors have to exist for exponential growth to take place?


B.  Logistic Growth

· What is the equation for logistic growth?

· Draw an example graph of logistic growth and explain why it looks that way.

· What factors have to exist for logistic growth to take place?
C.  The Logistic model and real populations

· Why is the logistic model important in conservation biology?

· What are some variations that occur in real populations and why?  Use figures 40.20 as a reference.

40.6 Population Dynamics are influenced strongly by life history traits and population density.

A.  Evolution: 

· What is a life history?

· Give an example of how environmental factors and natural selection could affect population growth.  (you can give a general or specific example).

· Why are there trade-offs between reproduction and survival?

· Give an example of one organism’s trade-off between reproduction and survival.

· Describe what factors contribute to these particular life strategies.





1.  K-Selection




2.  r-Selection

B.  Populations Change and Population Density

· Give an example of a density-independent population factors.

· Give an example of density dependent population factors.

C.  Mechanisms of Density-Dependent Population Regulation:

· Why are density-dependent factors considered to be a negative feedback?

D.  Population Dynamics:

· How does the fluctuation in one species effect the population of another species?

· What are some factors that can contribute to the stability of a population?
· Give an example of a way in which populations fluctuate.

· Using figure 40.23, choose one factor and explain how this factor can effect population growth.

· How are immigration and emigration related to metapopulations?

· What is significant about gene flow regarding metapopulations?

Chapter 41

“Communities in Motion”

Overview:
· Define Community:

· Describe the relationship between the sea urchin and carrier crab:

41.1 Interactions may help, harm or have not effect on species.
· What is meant by the term interspecific interactions?

· List some examples of interspecific interactions.

As you describe the following interactions, use either a +/- or 0 to indicate whether the relationship helps, hurts or has no effect on both species involved in the interaction.  

1.  Competition: ______/________

· What is interspecific competition?

· Give an example.

· Why do organisms compete with each other?

· Explain what happens when two species attempt to occupy the same niche?

EVOLUTION: ecological niche

· How would you describe the idea ecological niche?

· What condition would allow for two closely related species to co-exist in the same community?

· Using figure 41.2 explain how the Anolis lizards have engaged in resource portioning?

· What are the advantages and disadvantages of a strategy like resource portioning? (your thoughts).

· Why is there a difference between fundamental and realized niche?  

2. Predation ______/________

In the table below, 

· list three predator adaptations that contributes to their success as a predator.

· List three prey adaptations that contributes to the success of the prey species. 

	Predator
	Prey

	
	


 3.  Herbivory ______/________

· Why is herbivory not classified as predation?

· List three plant adaptations that protect plants from herbivores.

4.  Symbiosis

1. Parasitism ______/________

· In general, how do parasites affect their hosts?

· What is the difference between an ectoparasite and an endoparasite?

· Give an example of a parasitic relationship.

2. Mutualism ______/________

· Explain how nitrogen fixation results from a mutualistic relationship.

· How does co-evolution contribute to mutualistic relationships?

· Give an example of a mutualistic relationship.

3. Commensalism ______/________

· Why are commensalistic relationships difficult to document?

· Give an example of a commensalistic relationship.

4.  Facilitation ______/________

· Define Facilitation

· Give an example of faciliation.

41.2 Diversity and Trophic Structure characterize biological communities:
1. Species Diversity
· What is species diversity?  How do the concepts of richness and relative abundance contribute to diversity?
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· Using the diagram above explain how these two communities compare to each other in species richness and relative abundance.
· Which of the following communities has the highest diversity?

2. Diversity and Community Stability:

 Read about the Cedar Creek Natural History Center and summarize what researchers discovered regarding:

· Biomass:

· Invasive species:

· Overall benefit of diversity:

3.  Trophic Structure:

· What is a trophic level?  

· In what way to organisms of one trophic level, interact with those at another trophic level?

4.  Species with large impact:

· Describe the unique ways in which invasive species, Keystone species and ecosystem engineers impact the ecosystem they live in.

5.  Bottom-up and Top-Down Controls

· Explain what each of these three symbols means 


V(H   


V(H    


V((H

· What is the main control in a bottom up model? 

· What is the main control in a top down system?

· Explain how ecologists could use top down, biomanipulation, to remediate polluted water?

41.3 Disturbance influences Species:

· What is a disturbance?

· Compare and contrast the views of  the scientists listed in the table below

	FE Clements (Climax Community)
	H. A. Gleason and others (Non-equilibrium model)

	
	


1.  Characterizing disturbances:
· Based on the experiments and case studies discussed in this section, explain the results seen in ecosystems based on the following levels of disturbance

· Low disturbance

· Intermediate disturbance

· High disturbance

2.  Ecological Succession
· What is succession?

· How are primary and secondary succession similar and different?

· Using figure 41.19 explain the different stages of succession and identify key events in each stage.

3.  Human Disturbance: 

· Give and example of a human disturbance in each of the following areas

· Ocean

· Terrestrial

· Freshwater

41.4 Biogeographic factors that affect community diversity


1.  Latitudinal gradients

· How does climate effect latitudinal species richness?

· How does evolutionary history effect latitudinal species richness?

2.  Area effects:

· How does area effect species richness?

· What is an island? Why are islands good areas for researching biogeographic impacts?

· What did E.O. Wilson and Robert MacArthur suggest about islands?

· What is island equilibrium?

· How does the immigration rate effect the extinction rate on an island?

41.5: Pathogens alter community structure locally and globally.


1.  Effects on community structure:

· What can happen when pathogens are introduced into new environments?

· Give an example of a pathogen discussed in the chapter and explain how it impacted the biotic communities.  Discuss actual or possible human interventions to control or mitigate the pathogen.

· What is a zoonotic disease?

· Give an example of a zoonotic disease that currently infects humans and answer the following questions

· Discuss (what organism) where the disease originated
· Describe how it is transferred to humans.

· Explain how the disease impacts both the vector and host.

Chapter 42

“Ecosystems and Energy”

Overview:
· Explain how Blood Falls meets the criteria to be designated as an ecosystem.

· What are the two key processes of all ecosystems?

42.1 Physical laws govern energy flow and chemical cycling in ecosystems


A.  Conservation of Energy:

· State the first law of Thermodynamics:

· Explain how this law applies to energy flow in ecosystems?

· State the second law of Thermodynamics.

· Explain how this law applies to energy flow in ecosystems?


B.  Conservation of Mass:

· Define Law of Conservation of Matter:

· How is the movement of elements through an ecosystem different than the flow of energy?

· Give an example of how atoms could be lost from a local ecosystem, but still remain part of the global ecosystem.

· What happens if the output of a particular nutrient exceeds the input amount of the same nutrient? 


C.  Energy, Mass and Trophic Levels

· Why do ecologists group species in to trophic levels?
· Using figure 42.4 as a reference discuss each of the trophic levels listed and explain the role they play in energy flow and nutrient cycling.
· Primary Producers
· Primary consumers
· Secondary and tertiary consumers
· Detritivores and microorganisms
42.2 Energy and other limiting factors control primary production in ecosystems

· What is primary production?


A.  Ecosystem energy budgets

1. Global Energy Budget

· What process sets the spending limit for the entire ecosystem? Why?

· Some of the solar radiation that enters Earth’s atmosphere will enter the food chain.  What happens to the rest of it?

· How much sunlight is actually converted into chemical energy?

· How much organic material is created on earth each year?

2. Gross and Net P.P.

· What is gross primary productivity?

· What is net primary productivity?

· How is net primary productivity different than the standing crop?

· Compare and contrast a forest and a grasslands NPP and standing crop.

· Explain the contribution of both coral reefs, rainforests and open oceans to the total global Net primary productivity.

· How is Net ecosystem production(NEP) different than NPP?


B.  Primary Production in Aquatic Ecosystems:

1. Light Limitation

· What is the photic zone in the ocean or a lake?

· How far does light generally penetrate?

2. Nutrient Limitation

· What are the two most common limiting nutrients in aquatic ecosystems?

· What do areas of upwelling confirm about limits to primary productivity?

· Where are the largest areas of upwelling?

· What is meant by eutrophication?

· How can eutrophication be a limit to primary productivity?


C.  Primary Production in Terrestrial Ecosystems.

· At both regional and global scales, what are the two factors that limit PP in terrestrial ecosystems?

· What are the successful predictors of NPP in terrestrial ecosystems? (hint they have something to do with water).


Evolution:
· Discuss at least one evolutionary adaptation that plants have made to increase nutrient availability and absorption.

42.3 Energy Transfer between trophic levels is typically on 10% efficient

· What is secondary production?

· Why is secondary production so much lower that primary production?
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A.  Production Efficiency: using the diagram provided answer the following questions.

· What is the overall production efficiency in the caterpillar system?

· Which two values measure what was assimilated by the caterpillar?

· What is the total input from the producer level?

· Which value or measurement is available to the next trophic level?


B.  Trophic Efficiency

· Define trophic efficiency?  How is this different than production efficiency?

· Why do trophic efficiencies have to be less than production efficiencies?

· What factors contribute to the differences between Production and trophic efficiencies?
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1.  The figure provided is a pyramid of net production.  Explain what this diagram depicts regarding energy in ecosystems.


2.   The pyramids representing the Florida bog and English Channel are biomass pyramids. 

· What does a biomass pyramid represent?

· Why is the English Channel pyramid inverted?

· What would the energy pyramid for the English Channel look like?  

· Why is eating meat and inefficient way of getting energy?

· How could understanding energy flow and trophic levels contribute to worldwide agriculture?

42.4 Biolgical and Geochemical Processes cycle nutrients and water in ecosystems.

· Where do nutrients in an ecosystem come from?

A.  Decomposition and nutrient recycling

· What factors dictate the rate of decomposition?

· How does the nutrient composition of soil in a rainforest compare to that found in a temperate forest?  

· What kinds of ecosystems store large amounts of organic material?

· Why is decomposition slow in anaerobic muds of aquatic ecosystems?

· Why are sediments at the bottom of a lake considered to be a nutrient sink?

B.  Biogeochemical Cycles

· Which Cycles could be considered local and which are global? 

Using the space provided, draw, label and explain the following cycles: Water, Carbon, Nitrogen, Phosphorus

Address the following points in your explanations:

· What processes, both biological and physical, are part of the cycle.

· Where are the sinks for this nutrient?

· What is the biological importance of this cycle.

· How are humans disrupting each cycle?

Water:

Carbon:

Nitrogen:

Phosphorous

C.  Hubbard Brook Experimental Forest:

· What did researchers learn about water and mineral movement through the forest?

· What effect did deforestation have on the water and mineral outputs?

· What can be determined by this experiment?

42.5 Restoration:

· Name two ways and ecosystem can be disturbed?

· What role does succession play after a disturbance?

· What are the two basic assumptions for ecosystem restoration?

· What things have to be altered during physical restoration?

· What things have to be altered during biological restoration?


A.  Bioremediation:

· Define bioremediation:

· Give an example of how bioremediation is accomplished.


B.  Biological Augmentation

· Define Biological Augmentation:

· Give an example of how this process is accomplished, including the introduction of wildlife.

· Discuss one global or local restoration project.  There are some in the book or use an internet search to complete this discussion.

Chapter 39 

“Motor Mechanisms and Behavior”

39.3 Discrete sensory inputs can stimulate both simple and complex behaviors.
· What are the four questions that Niko Tinbergen posed to understand animal behavior

· These four questions can be summarized and catergorized as proximate and ultimate causation.  Clarify what these classifications mean and identify which of the four questions are proximate and which are ultimate.

1.  Behavioral responses to stimuli


a.  Fixed Action Patterns

· Definition

· Example


b.  Migration

· Definition

· Example


c.  Behavioral Rhythms

· Definition

· Example


d.  Animal Signals and communication

·  Definition

· Example

39.4: Learning establishes specific links between experience and behavior.

2.  How do animal experiences influence  behavior?


a.  Experience and Behavior:

· How do cross fostering and twin studies help scientists understand behavior?

· Give an example of how experience influences behavior.


b.  Learning 

· What effects the capacity for learning? 


c.  Imprinting: 

·  Definition

· Example


d.  Spatial Learning and cognitive maps

·  Definition

· Example


e.  Associative Learning

·  Definition

· Example


f.  Cognition and Problem solving

·  Definition

· Example

39.5 Selection for individual survival and reproductive success can explain most behaviors.
3.  How does behavior enhance survival and reproduction in a population.


Evolution: Explain how foraging behavior has evolved in fruit flies?


· What is the genetic basis for this characteristic?

· What is the environmental pressure that helped to develop this trait?


a.  Mating behavior and Mate Choice: explain the following behavior and 
discuss how this increases survival and the ability to reproduce.

· Sexual dimorphism

· Monogamy

· Polygamy

· Male parental involvement

· Lack of Male parental care

· Intersexual selection

· Intrasexual selection
39.6 Inclusive fitness can account for the evolution of behavior, including altruism
4.  The evolutionary history of behaviors


a.  Explain how a single locus change can produce different behaviors in meadow voles and prairie


voles.  


b.  Give an example of difference in behavior within a species.


c. Altruism

· How does altruism affect both the individual and the population?

· What is a possible evolutionary benefit of altruism?


d.  Inclusive Fitness

· What is inclusive fitness?

· How does it relate to altruism?

· What are the three variables in an act of altruism?

· When does natural selection favor altruism?

· What is Hamilton’s rule and how does this apply to altruistic acts?

· What role does kin selection play in altruism?

