Environmental Science 
Fall 2016 BM3 Study Guide
Unit 1: Intro to Environmental Science

1. What is environmental science?
An multidisciplinary field that integrates physical, biological and information sciences (including ecology, biology, physics, chemistry, zoology, mineralogy, oceanology, limnology, soil science, geology, atmospheric science, and geodesy) to the study of the environment, and the solution of environmental problems
2. What is the basic unit for mass? Length? Volume?

Mass- Gram
Length- Meter

Volume- Liter
3. Convert: 9 m = .009 km


8 cm = 80 mm                         7.4 km = 7400  m
4. What is a control group?

The group that does not have the change and the experimental group data is compared to.
5. What is an independent variable? Which axis on the graph does it belong?

The variable that is manipulated or changed, X Axis
6. What is a dependent variable? Which axis on the graph does it belong?

The variable that responds to the change, Y Axis
7. What is a quantitative observation? What is a qualitative oberservation?

Quantitative- Dealing with an amount
Qualitative- Uses 1 or more of the 5 senses

8. What are the steps of the scientific method?

Observation, Question, Hypothesis, design an experiment, collect data, analyze, conclude, communicate results
9. Who are the 10 famous environmentalist? What are their contributions?

1.
John Muir - Sierra Club

2.
Rachel Carson- Silent Spring

3.
Aldo Leopold- Godfather of wilderness conservation

4.
Julia Hill- Tree-sitter

5.
Henry David Thoreau- Walden

6.
Theodore Roosevelt- Champion of wilderness conservation

7.
Chico Mendes- Rainforest

8.
Gaylord Nelson- Earth Day

9.
Garrett Hardin- Tragedy of the Commons

10.
David Suzuki- The Nature of Things
10. What is an ecological footprint?

the impact of a person or community on the environment, expressed as the amount of land required to sustain their use of natural resources.
11. What does an ecological footprint measure?

how much land and sea area is available.
Unit 2: Ecology and Cycles
1. Define Ecology.

The study of the interactions between living and nonliving things.
2. What are the levels of ecological organization in order from smallest to broadest? Explain each.
1.
Species- able to reproduce and produce fertile offspring
2.
Population- same species, same place, same time
3.
Community- multiple species
4.
Ecosystem- biotic and abiotic factors
5.
Biome- Large area of land determined by climate
6.
Biosphere- Earth
3. What is the difference between an organism’s habitat and niche?

A habitat is where an organism lives.  A niche is an organism's job.
4. What are abiotic factors? What are biotic factors?
Abiotic- nonliving
Biotic- Living

5. Define and give examples of the following interactions:

a.
Predation- Predator and prey. Predator eats prey. Predator- Trout, Prey- Mayfly

b.
Mutualism- Both organisms benefit. Bee and flower

c.
Commensalism- 1 benefits and the other is unaffected. whale and barnacle

d.
Parasitism- 1 benefits and the other is harmed. Must have a host. Dog and Fleas

e.
Competition- 2 organisms fight for a resource.  

6. What is a trophic level?

Change in energy from one level to the next. producer- first trophic level, primary consumer- 2nd trophic level, secondary consumer- 3rd trophic level, tertiary consumer- 4th trophic level.
7. Compare food chain vs food web.

Food chain- step by step, food web- all of the interconnected feeding relationships (multiple food chains)
8. How does energy flow through an ecosystem?

Energy flows in one direction from the sun to top level predators.
9. What is a decomposer? What is a detritivore?

Decomposers: Breaks down dead or decaying matter and returns nutrients to soil. Fungi, Mushrooms.

Detritivores: Feeds on dead or decaying matter. Earthworms.
10. What is biomass?

Amount of living tissue
11. Compare native species vs invasive (nonnative) species.

Native is originally from the area, nonnative were introduced
12. Explain the 1st and 2nd Laws of Thermodynamics.

1st- energy cannot be destroyed but can be transformed.

2nd-When energy is changed from one form to another, we always end up with lower-quality or less usable energy than we started with (usually heat).
13. How much energy is transferred from one tropic level to the next? How much is eliminated/lost and how?

10%, 90% eliminated as heat
14. Define and give an example of biomagnification.
Increase in toxin concentration as you move up the trophic levels. DDT
15. What is the formula for population growth?

Birth rate and immigration- increase population growth

Death rate and emigration- decrease population growth
16. Define population density.

Number of individuals per unit of area
17. Define population dispersion.

Population being separated. Ex: Habitat Fragmentation
18. Contrast exponential and logistic growth in populations:

	
	Definition
	Limiting Factors Present?
	Growth Curve Shape
	Draw the Graph

	Exponential Growth
	Growth that occurs with unlimited resources

	No
	J Curve
	

	Logistic Growth
	Growth that occurs when a population reaches carrying capacity

	Yes
	S Curve
	


19. Define and give examples of density-dependent limiting factors.

Depend on the size of the population. Ex- Competition, disease, parasitism
20. Define and give examples of density-independent limiting factors.

Occurs no matter the size of the population. Ex- Human impact and natural disasters
21. What are biogeochemical cycles?

Carbon cycle, nitrogen cycle, phosphorus cycle
22. What are the 6 essential elements of earth?

Carbon, Hydrogen, Nitrogen, Oxygen, Phosphorus, Sulfur
23. Explain the 4 major process involved in the water cycle:

Evaporation- water to gas
Precipitation- liquid falling to ground
Transpiration- water evaporating from plants
Condensation- water crystalizing, forming clouds
24. The carbon cycle depends on which 2 life processes?

Photosynthesis and Cellular Respiration
25. What happens when there is too much or not enough CO₂ in the atmosphere?

Greenhouse effect
26. Compare nitrogen fixation and denitrification.

NF- Nitrogen gas to ammonia
Den- Nitrates to nitrogen gas

27. How is the phosphorus cycle different from the other biogeochemical cycles?

Phosphorus is not found in the atmosphere
28. How does sulfur cycle through the earth?

Found in proteins
Unit 3: Succession, Populations, and Human Impact
1. Define ecological succession: 
A series of predictable events which occurs after a disturbance in the environment.
2.  Name the two types of succession:  1. Primary 2. Secondary
3. In the following table distinguish between these two types of succession
	Type of Relationship
	Description of Relationship
	Example

	Mutualism
	Both Organisms Benefit


	Honeybee and Flower

Anemone and Clownfish

	Parasitism
	One Benefits and the Other is Harmed


	Flea and the Dog

Tapeworm and the Human

	Commensalism
	One Benefits and the Other is not Harmed or Helped


	Barnacle and the Whale


4. What is a pioneer species? 
The first species in an area during primary succession.  Example is Lichen which has the ability to break down rocks into soil and begin the process of plant development.
5. What is a climax community?  
The final stage in succession.  It is stable, meaning it does not change very much.  It is also very diverse, meaning that there are many different species of plants and animals in the area.
6. What is a population?

A group of the same species living in the same place at the same time.
7. What is population density? Equation?

Number of individuals per unit of area.     PD= (# of individuals)/(unit of area)
8. What is exponential growth? What must occur? Draw the graph.

Growth that occurs under ideal conditions. Must have unlimited resources. J curve
9. What is logistic growth? What must occur? Draw the graph.

Growth that occurs when a population reaches a carrying capacity. S-curve
10. What is carrying capacity?
The maximum number of individuals an environment can maintain.  
11. What is the difference between renewable and nonrenewable resources?  Give examples of each.
Renewable- resources that can be replenished (Ex- trees)

Nonrenewable- resources that cannot be replenished (Ex- fossil fuels)
12. What is an environmentally sustainable society consist of?

Does not compromise access of future generations to basic needs, lives off its natural income of renewable resources, and provides its population with adequate and equitable access resources
13. How is the greenhouse effect different from global warming?
Greenhouse- (Good) natural heating of the earth

Global Warming- (Bad) increase in earth’s average temperature (unnatural)
14. What is ozone depletion and what is causing it?
Holes being created in the Ozone that are allowing more UV rays to enter and reach the ground. Main cause if man made chemicals such as chlorofluorocarbon (CFCs).
15. Define:

Soil Erosion- the wearing away of surface soil by water and wind
Desertification- the process of turning once productive areas into deserts from a combination of farming, overgrazing, and drought.
Deforestation- the clearing Earth's forests on a massive scale, often resulting in damage to the quality of the land.
Clear Cutting- cutting an entire area usually for urban sprawl
Indicator Species- or a bioindicator, is a species that provides a sign, or an indication, of the quality of the ecosystem’s environmental conditions.
Eutrophication- excessive richness of nutrients in a lake or other body of water, frequently due to runoff from the land, which causes a dense growth of plant life and death of animal life from lack of oxygen
Unit 4: Climate and Biomes

1. What is climate? What factors affect climate?

The average weather in an area over a long period of time, whereas weather is a day to day explanation.
Temperature and Precipitation

Other factors that affect an area’s climate include its location relative to the ocean or mountain ranges.

2. What are the different air masses of the United States?

Continental = dry, inland    Maritime = wet, coastal

Polar = cold
  Arctic = very cold     Tropical = warm

 
Continental arctic: inland, dry and very cold air

 
Continental polar: inland, dry and cold air

 
Continental tropical: inland, dry and warm air 

 
Maritime polar: coastal, moist and cold air

 
Maritime tropical: coastal, moist and warm air
3. What occurs during a warm front? What occurs during a cold front?

Warm Front- a warm air mass stretches over a cold air mass, stratus clouds form, and steady rain/snow falls
Cold Front- a cold air mass pushes the warm air mass up, cumulus clouds form, and heavy rain/snow storms occur

4. How does climate determine the type of biome?

Climate determines which type of producers can grow, which in turn determines the other organisms
5. What are the different climate zones of the world?

[image: image1.png]Tomperate Zone




6. What is an adaptation?

Certain traits can make organisms more suited for the challenges of their environments.
7. What are the different plant adaptations?

1.
Stressful condition: Dry habitats such as desert, tundra, taiga

•
 Adaptation: small, needle leaves with waxy cuticle 

2.
Stressful condition –  moist, highly populated environment such as the tropical rainforest

•
Adaptation:  Large, tall plants with high leaf surface area to maximize photosynthesis

3.
Stressful condition –  poor soil nutrients

•
Adaptation: Thigmotropism - the ability of a plant to move in response to touch.  

•
Adaptation: Pitcher plants and Venus fly traps have digestive enzymes to breakdown small insects for nutrients (NOT ENERGY)

4.
Stressful condition –  competition for space/light

•
Adaptation: Phototropism - the movement/growth of a plant toward light
8. What is thigmotropism?

the ability of a plant to move in response to touch.  

9. What is phototropism?

the movement/growth of a plant toward light
10. What are the 3 different types of animal adaptations?

Structural - fins on a fish (Physical)

Physiological - production of sweat to cool the body (From within the body)

Behavioral - hibernation during seasons when food is scarce
11. What are the adaptations for dry, hot areas? Cold areas?

Dry, hot conditions 

•
Adaptation: Many animals are nocturnal, where they stay inactive during the heat of the day and become active at night when it’s cooler to reduce water loss. 

•
Adaptation: Reptiles have scaly skin which prevents excessive water loss

•
Adaptation: Large mammals must migrate to find water sources in the savanna

Cold winters 

•
Adaptation: Many organisms migrate south during the cold winter season and return for the warm summer season

•
Adaptation: Mammals have heavy fur coats and a thick layer of fat for insulation from the cold
12. Describe the different zones of a lake.

- Littoral Zone – regions occupied by floating and rooted plants; shallow water close to shoreline

-Plants have roots in the soil and insects, snails, frogs, and salamanders make this their home

- Limnetic zone – open waters away from shore; occupied by phytoplankton, zooplankton, fish, etc.

-Algae are the main producers (because they don’t need roots in soil) and sunfish feed on algae and insects while catfish scavenge their meals

-Profundal zone (aphotic zone) – where detritus accumulates
13. What are the different ocean zones? Describe each.
o
Intertidal zone- alternates between being submerged and exposed to sun/air in the photic zone

•
Sudden changes in temperature and pounding of waves

•
Home to sand stars, clams, crabs, and barnacles

o
Neritic Zone- A region of shallow water below the low-tide line in the photic zone

•
Home to large schools of fish such as sardines and anchovies

•
In tropical waters, coral reefs live in this zone

o
Pelagic zone- open blue water constantly mixed by wind-driven oceanic currents; has photic and aphotic regions

•
Covers 70% of Earth’s surface

•
High oxygen levels

•
B/c of thermal stratification, some tropical areas have lower nutrient levels than temperate areas

•
Home to algae, phytoplankton, photosynthetic bacteria, zooplankton, shrimp-like krill, jellies, fishes, large squids, sea turtles, sharks, marine mammals, etc.

o
Benthic zone- seafloor below the surface waters of the neritic (coastal) zone, and the offshore pelagic zone. Except for shallow areas, this zone receives no sunlight.

•
Sufficient oxygen concentrations

•
Shallow benthic areas (photic) have seaweeds and algae to support invertebrates and fishes

•
Deep benthic areas (aphotic) aka deep sea vents, have chemoautotrophic prokaryotes that support tube worms, arthropods, echinoderms, etc.
14. What are example of producers in open water ecosystems?

Phytoplankton
15. What is an estuary?

o
Where the fresh water of a river meets the salt water of the ocean; optimal breeding grounds

o
Shallow, sunlit waters, rich in nutrients

o
Home for marsh grasses, algae, crabs, worms, clams, oysters, and fish
16. Define Biodiversity.

The number of different species living in an area. 
17. For each biome, list the following: climate (temperature and precipitation), geographical location, plants and animals, and any unique features.
Tropical Rain Forest


Warm regions close to the equator


Lots of rainfall and constant sunlight all year


Rain forests receive at least 200 cm of rain annually; some rain forests receive 600 cm.


Vertical layering allows for the large # of niches:


Canopy: The leafy roof made by the trees; 25-45 meters high. Tree tops are exposed to rain, sunlight and strong winds. Home to monkeys, birds, lizards and insects.


Understory (sub-canopy): 2nd layer of shorter trees under the canopy which grow well in the shade. The air is still, humid, and dark.  Vines grow from the soil to the canopy. Home to ferns, shrubs, insects, frogs, birds, lizards, snakes, etc.


Ground layer: moist forest floor covered in leaves, roots, plants and dirt. Home to insects, worms, bacteria, fungi, and mammals such as rodents and cats.

Temperate Rain Forest


Moderate temperatures and lots of rainfall


200-350 cm of precipitation (rain or snow) annually


Huge diversity of life:


Big coniferous trees dominate this area like spruces, firs, and cedars. Deciduous trees like maples are also found in warmer regions. Mosses and lichens are common and widespread.


Consumers include bacteria, fungi, coyotes, bears, deer, birds, reptiles, insects, etc.


Has vertical stratification like the tropical rain forest


Northwestern coast of USA and in other places throughout the world, such as South America, New Zealand, and Australia.

Desert


Receives less than 25 centimeters of rain per year


With rainfall as the major limiting factor, vegetation in deserts varies greatly. The driest deserts are sand dunes.


Scorching days and cold nights


Plants and animals living in deserts have adaptations to help them survive these harsh conditions 


The spines on a cactus prevents organisms from stealing its water reserves


The leaves of some desert plants curl up, or even drop off altogether, thus reducing water loss during extremely dry spells.


Many desert mammals are small herbivores that remain under cover during the heat of the day, emerging at night to forage on plants.


Home to coyotes, hawks, owls, roadrunners, snakes, lizards, insects, etc.

Grasslands

•
Grasslands are large communities covered with rich soil, grasses, and similar plants.

•
A.K.A. Prairie

•
Middle latitudes

•
25-75 cm rain each year (enough for grasses but not for many trees)

•
Home of large grazing herbivores that maintain the grasses; bison, zebras, giraffes, rhinoceros, deer, elk

•
Also home to prairie dogs, big cats, birds, reptiles, insects, etc.

Savanna: Grasslands closer to the equator; receive up to 120 cm of rain each year

Deciduous Forest


Precipitation ranges from about 70 to 150 cm annually


Cool mornings, warm days


Deciduous trees:  broad-leaved hardwood trees that lose their foliage annually. Ex. Oak, maple, elm, aspen, etc.


Vertical stratification: canopy of tall trees, understory of shorter trees, and mosses and ferns on the forest floor


Animals include: many bird species live here during the warmer months while some species like the blue jay live here all year long. Also squirrels, rabbits, mice, deer, bears, etc.

Coniferous Forest


Also called the boreal forest or taiga


Lies just south of the tundra

o
Because of their latitude, taiga communities usually are somewhat warmer and wetter than the tundra.


Long, severe winters and short, mild summers


Coniferous trees (cone-bearing; also called conifers): Ex. Spruces, hemlocks, pines, firs, etc.


Precipitation varies from about 20 cm – 200 cm annually


Animals include: insects, birds, squirrels, rodents, elk, moose, bears, wolves, cats, etc.

Tundra


Precipitation (rain and snow) is 15 – 25 cm annually


Treeless plains


Long summer days and short daylight in winter


Permafrost: frozen sub-layer of soil


Producers: grasses, shrubs and small plants


Animals: rabbits, foxes, birds, weasels; Summer brings mosquitos, insects, oxen, caribou, and reindeer

Unit 5: Human Population Growth
1. What are the 3 most populous countries?
China, India, United States
2. What was the agricultural revolution?
Long, transitional period from hunting/gathering to farming, which saw several periods of rapid increase in agricultural productivity and vast improvements in farm technology.
3. What was the industrial revolution?

A period from the 18th to the 19th century where major changes in agriculture, manufacturing, mining, transport, and technology had a profound effect on the socioeconomic and cultural conditions starting in the United Kingdom, then subsequently spreading throughout Europe, North America, and eventually the world.
4. What is the different between developed and developing countries?

•
Developed countries have higher average incomes, slower population growth, diverse industrial economies, and stronger social support systems.

•
Developing countries have lower average incomes, simple and agriculture-based economics, and rapid population growth.
5. What is an age structure pyramid? What does it determine?

Age Structure Pyramids show the distribution of males and females in different age groups of a specific population. Determines future population growth
6. List and describe the 3 types of Survivorship Curves.

a.
Type I: Wealthy developed countries such as Japan and Germany currently have a Type I survivorship curve because most people live to be very old. 

b.
Type II: populations have a similar death rate at all ages.

c.
Type III: survivorship is the pattern in very poor human populations in which many children die.
7. What rapid population growth cause?
Various environmental problems
8. Define the following:

A.
Crude birth rate- # of births per 1000
B.
Total Fertility Rate- # of children born to a woman in her lifetime
C.
Immigration- Moving into a population
D.
Doubling Time- 70 / % growth rate
E.
Infant Mortality Rate- # of babies per1000 to die before their 1st birthday
F.
Crude Death Rate- # of deaths per 1000
G.
Population Growth Rate- births + immigrants) – (deaths +emigrants) / Total Population X 100
H.
Emigration- Moving out of a population
I.
Replacement-level fertility- # of children a couple must have to replace themselves
9. What is the demographic transition model?

The general pattern of demographic change from high birth and death rates to low birth and death rates, and observed in the history of more-developed countries.
10. What is a community’s infrastructure?
the basic facilities of a country or region, such as roads, bridges, sewers, power plants, subways, schools, and hospitals

       10. Give the causes and symptoms:


- Dysentery- diarrhea that contains blood; usually caused by microscopic organisms like E. coli, Salmonella enterica, and the amoeba Entamoeba histolytica

- Typhoid fever- caused by Salmonella typhi; symptoms include fever, diarrhea or constipation, distended abdomen, weight loss, etc.

- Cholera- an infection of the small intestine that causes a large amount of watery diarrhea; caused by the bacterium Vibrio cholerae
11. What is arable land?

farmland that can be used to grow crops
12. What is urbanization?
an increase in the ratio or density of people living in urban areas rather than in rural areas.
13. What are ways to manage population growth? public advertising, family planning programs, economic incentives, or legal punishment. A big part has been improvements in women’s status.
14. What are some useful indicators of overall health in a country or region?

Life expectancy and infant mortality rate
1

