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Grade Levels

This program is offered as an elective for all juniors and seniors who have completed their Regents requirements.  It had also been adapted for use by our Special Education Department.  It might also be suitable for gifted middle school students who have taken a year of Earth Science.

Goals

The purpose is to learn how species interact with each other in various settings and to learn of the effects of human activity on the environment. This is achieved through classroom lessons and laboratory exercises.  Some of the State Standards met by this course include:

S2b- Understanding of biological evolution

S2c- Understanding of interdependence of organisms

S2e- Understanding of evolution, diversity and adaptation

S2f- Understanding of behavior of organisms

S3b- Understanding of geochemical cycles

S4d- Understanding of impact of technology

S5a- Identified controls and variables

S5f- Works in teams to collect data

S6a- Uses tools to observe and measure

S6b- Records and stores data

S6d- Acquires information from multiple sources

S6e- Recognizes limits and sources of bias in data

S7d- Explains scientific concepts and procedures to others

S8a- Demonstrates scientific competence by completing a scientific experiment

S8b- Demonstrates scientific competence by completing fieldwork

How the Program Works

        This course is taken for one school year. Student responsibilities include homework assignments, which can be e-mailed to me, and labs, which often require student design of original procedures and the frequent use of reference books. Theoretical topics include food chains and webs, adaptation and evolution, ecological succession, material cycles, and land and water biomes (such as tropical rain forests and coral reefs). Applied topics include air and water pollution, ozone depletion, the environmental impact of agriculture, alternative energy sources, and overpopulation.  Many of our laboratory exercises last several weeks. 


Useful materials include a light bank for incubating experiments (in the absence of a green- house); representative plant species such as cacti, succulents, and houseplants (e.g., spider plants and small conifers); and field guides for identifying trees.  Ongoing costs include owl pellets for dissection, aluminum trays for experiments, soil and sand, plant food, and terra-moist granules. 
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Unit 1- Introduction (3-4 days)

Aim #1: Scientific method-- water taste test 

I. Activity

A. Students will determine any differences among bottles of water marked A, B, and C (spring water, tap water, and distilled water).

B. Activity Sheet included in sample work sheet section

II. Summary

A. Hypothesis--educated guess

B. Experiment--must include a variable and a control (to allow comparison)

C. Results-describe what you observed

D. Conclusion-may or may not support your original hypothesis

Aim #2: Categorizing environmental problems- resource depletion, pollution, and extinction

I. Resource Depletion

A. Resource = natural substances used by living organisms

B. Some resources are renewable (we don’t use them up), such as sunlight, trees, and food plants.

C. Non-renewable = used up faster than the earth can replace them (such as fuels and metals)

II. Pollution

A. Pollution = poisoning of air, water, or soil.

B. Examples:

1. Pesticides in air, water, and soil, car exhaust-soot, CO, CO2, SO2,  acid rain, toxic waste from factories, and heavy metals (such as lead and mercury)

III. Extinction

A. Extinction = when the last member of a species has died (dinosaurs, dodo bird)

B. Extinction can occur because of hunting by humans, natural disasters, habitat destruction, and pollution.

C. When a species population is very low, it is considered endangered (giant panda).

IV. Causes of Problems

A. Population

1. The human population is large (over 6 billion).

2. Large numbers of people need a lot of food and water.

B. Consumption- rapid resource use, wastefulness


[image: image4.png]


Su Ellen Silverman

   Environmental Science

    Edward R. Murrow High School
Aim #3: Decision-making models-- environmental and economic impact of development

I. Deciding to Change the Environment

A. Whenever we build a park, house, mall, etc., we alter the environment.

B. Changing the environment has effects such as:

1. Making it more or less attractive; changing the amount of habitat for people, animals and plants; economic gain; making an area more or less healthy; providing places to play

II. Problem--Can we build another green park in Brooklyn?

Activity--Students work in groups to fill in attached chart.

Unit 2-Factors in Ecosystems(1-2 days)
Aim #1: How do we describe ecosystems?

I. What is an ecosystem?

A. An ecosystem = all the organisms in an area and their physical environment

B. Examples

1. A back yard, forest park, pond

C. Ecosystems have two major parts:

1. Biotic (living) factors-plants, animals, bacteria

2. Abiotic (non-living) factors- air, water, light, temperature, soil

II. Organization of an ecosystem

A. Species- a group of organisms that can reproduce together (humans, dogs, cats)

B. Population = members of the same species living in one place (lake community = minnows, trout, frogs, algae, lilies, etc.)

III. Organisms in their environment

A. Habitat is where an organism lives.  For example:

Organism


Habitat




          Lion


Savanna




          Frog


Pond

 


          Palm tree

Tropics




          Humpback whale
Ocean




          Hyena


Savanna

B. Niche is how an organism lives (its “job”)

Organism


Habitat
Lion
Eats what it kills, is food for biting insects

Frog
Eats insects, eggs are likely to be eaten by fish

Palm tree
Uses H2O, gives O2 and fruit

Sperm whale
Breathes air, filter feeds on small plants and shrimp

Hyena
Eats dead remains, nocturnal travel in packs
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Unit 3- Relationships between species (9 days)
Aim #1: Interactions of species-- predation, competition, and symbiosis

I. Relationships

A. All organisms interact with other species.

B. The relationships can be harmful, helpful, or neutral

II. Predation

A. A predator kills another organism and eats it.

B. What it eats is its prey.

1.Examples

Predator


Prey

Lion


Zebra, deer

Frog


Flies

Eagle


Prairie dog, rabbit

Starfish


Clam

Cat



Mouse

C. Predators often prey on very young or old animals (easier to catch).

III. Competition

A. Sometimes two species need to use the same limited resource.

B. If there is not enough, they compete for it.

C. Animals may fight over a carcass. One may kill the other (lions and hyenas).

D. Plants may compete for light and water.

IV. Symbiotic Relationships

A. Symbiosis = members of different species living together

B. Parasitism

1. Parasite lives in or on a host and harms it (strep bacteria; humans fleas and dogs).

C. Mutualism

1. Both organisms are helped.

2. Example:  Crocodile & plover (plover gets food/cleans crocodile’s teeth)

D. Commensalism

1. One is helped and the other is not affected.

2. Example: A remora (a fish) rides on a shark’s back and eats the shark’s leftovers.

Aim #2: Adaptations to predation, climate, reproduction, and city life

I. What is adaptation?

A. Adaptations are features that help an organism to survive.

B. Adaptations can help an organism adjust to weather, get food, avoid being eaten, etc.

II. Adaptations to Predation

A. Sharp claws to kill prey and tear carcasses (lion, cat, bear)

B. Sharp (canine) teeth to kill and tear (shark)
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E. High-speed; strong muscles (tiger) long legs (human), flight (hawks)

II. Avoiding Predators

A. Burrowing--hiding underground (rabbits, moles)

B. Color

1. Camouflage--to blend in (brown rabbits, deer, stickbugs)

2. Warning--bright colored animals (monarch butterflies) often taste bad

C. Mimicry--some harmless animals resemble poisonous ones (some butterflies and snakes)

III. Temperature

A. Fur/feathers keep warm

1.  Can be shed in summer

B. Perspiration to keep cool

C. Broad leaves to catch sunlight

D. Cold-blooded organisms are most active in daylight.

IV. Reproduction

A. Bright color (often in males) to attract a mate or pollinator  (flowers, peacocks, ladybugs).

B. Laying large numbers of eggs/hiding eggs (so they won’t be eaten)

C. Caring for young (mammals)

V. City life

A. Grey or brown color (squirrels, sparrows, mice)

B. Small size--to hide from people (cockroaches)

C. Ability to eat a variety of foods (many animals eat our garbage)

E. Ability to live in trees (birds, squirrels)

Aim #3: Lab- Toothpicks in Hiding 

Aim #4: Evolution, Co-evolution, and Extinction

I.. Evolution

A. Evolution is a change in traits of a species or formation of new species.

B. How evolution occurs:

1. Organisms have more offspring than the environment can support.

2. As a result, there is competition for resources (food, space, etc.)

3. Individuals vary in genetic traits.

4. Variations may provide either advantage or disadvantage in a particular environment

5. Individuals with advantages live longer and have more offspring (“natural selection”)

C. Example:  Humans with bigger brains could make clothing and survive the cold.

II.  Natural Selection- a case study  

A. Peppered moths live on birch trees, which have grey bark.

B. These moths can have light or dark wings.

C. Up to the 1850s in England, white moths were more common. After that, black ones were more common.
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D. Explanation--Black moths stand out against white trees, so birds ate them.

1.  As the air got polluted (Industrial Revolution), trees got dirty.

2.  Black moths were hidden against dirty trees.

C. Agent of selection = color of trees

III. Co-evolution 

A. Sometimes, different species drive each other to evolve. This process is called co-evolution.

B. Example 

1.Crabs eat snails.

2. If crabs evolve stronger claws, snails may develop thicker shells.

Aim #5: Lab- Adapting to an imaginary habitat (Holt, p.23)

Aim #6:  Food chains- producers, consumers, and decomposers

I. Energy In An Ecosystem

A. Energy from the sun is stored in food during photosynthesis.

B.CO2 + H2O sunlight ( sugar

C. Deep-ocean bacteria can store energy from heat and H2S at cracks in ocean floor.

1. Sunlight does not reach the ocean floor.

D. Energy gets used when:

1. Other organisms eat plants or bacteria.

2. Their cells combine the food with oxygen.

II. Who eats what…

A. A food chain refers to a sequence of organisms through which food energy passes.

B. Producers are organisms that make their own food.

1. Producers do not eat (all green plants, deep-ocean bacteria).

C. Consumers must eat organisms. There are different types of consumers.

D. Types of Consumers.

1. Herbivores eat only producers (rabbit).

2. Carnivores eat only other consumers (lion).

3. Omnivores eat both producers and consumers (humans).

4. Decomposers eat dead organisms and return their nutrients to the soil (fungi, bacteria, flies).

III. Examples of food chains

Western

Savanna

Ocean
Producer

grass


grass


algae

Herbivore

cow


deer, zebra, gazelle
krill (small shrimp)

Carnivore/omnivore
human


lion


cod

Decomposer

bacteria

bacteria, flies

seals





killer whales
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Aim #7: Food webs and pyramids --relationship to energy at each trophic level

I. Trophic Levels

A. Trophic = feeding

B. Each step in a food chain is a trophic level.

1. Energy is passed from one level to the next.

C. Animals use 90% the energy to stay alive.

1. Only 10% is passed on to the next level.

D. Example

Tertiary Consumers
Secondary Consumers
   Primary Consumers
    Producers

1 hawk

                 10 sparrows
    100 grasshoppers
   1000 plants

A. As a result, there must be fewer consumers than producers.

1. Example:  There are more plants than humans.

II. Food Webs

A. Most organisms eat more than one type of food.

B. As a result, food chains overlap, to form a food web.

C. Example: Land

Wolf

Human

Insects

Cow

Chicken
Corn

Crows

Grass

worms           Leaves

Aim #8- Lab-Dissecting Owl Pellets (Holt,  p.17)


Unit 4-Cycling of Materials (5-6 days)

Aim #1: Lab- Succession of Microbes 

Aim #2: Cycles-water- refer to atmosphere and uses in organisms

I. Atmospheric Cycling

A. The sun’s heat makes water evaporate from lakes, oceans, and soil.

B. When there is enough moisture in the air, it comes down as rain or snow.

II. Where does precipitation go?

A. If it lands on rocks or concrete, it will evaporate again.

B. If it lands on soil:

1. It may be absorbed by plants, or:

2. It may keep going until it reaches a layer of rock or clay.

C. If it reaches rock or clay, it is called ground water.

1. It may flow underground and come up later (geysers).

2. It may be used as well water.
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III. Organisms and the Water Cycle

A. Plants absorb H2O through roots. It goes up the stems to leaves.

B. Leaves use some for cytoplasm and photosynthesis.

1. Some exits through stomates (pores), under leaves.

C. Animals get some water by drinking or eating plants (especially fruit).

1. It is used for blood, cytoplasm, and digestion.

D. Animals return water to the environment when they:

1. Excrete wastes

2. Die and decompose

Aim #3-Cycles-carbon- role in organic compounds, photosynthesis. and respiration

I. Atmospheric cycling

A. All organisms (including plants) produce CO2 from respiration.

B. Green plants take in CO2 to use in photosynthesis.

II. What happens to CO2?

A. Plants absorb CO2 through stomates in their leaves.

B. During photosynthesis, they combine CO2 and H2O to make glucose (sugar).

C. Plants can store the sugar in fruit or in tree sap.

D. Plants can turn the sugar into starch (potato, rice).

E. Herbivores and omnivores eat the plants and use the sugar for energy.

1.  If they eat more than they need, they store it in their bodies.


F. Carnivores eat the herbivores and/or omnivores.

G. Returning the carbon:

1. When sugar is “burnt” for energy, CO2 is left over and exhaled.

2. Carbon can also be released by decomposers after the organism dies.

III. Fossil Fuel and the Carbon Cycle

A. Sometimes, instead of breaking down, organisms get buried in the ground.

B. Over millions of years, their bodies become oily natural gas and coal.

C. When humans burn fossil fuels, we increase the amount of CO2 in the atmosphere.

1. This may have an effect on the earth’s temperature.

Aim #4: Cycles-nitrogen-role of bacteria, plants, and animals.

I. Nitrogen and the Atmosphere

A. The atmosphere is 78% nitrogen gas.

1. Unfortunately, most organisms cannot use nitrogen gas directly.

B. Nitrogen-fixing bacteria can change nitrogen gas into ammonia.

1. Plants take in the ammonia and give sugar to the bacteria.

2. This is a mutual relationship.
C Denitrifying bacteria can convert ammonia back to nitrogen gas.

II. Where does the ammonia go?

A. Plants can absorb ammonia from the bacteria (beans, peas) or the soil.

1. Plants can convert ammonia into protein.
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B. Animals eat the plants or other animals and use their proteins for growth, reproduction, and repair of injuries.

C. Nitrogen is returned to the soil when:

1. Wastes are excreted 

2. The organism dies (decay bacteria and fungi change proteins into ammonia)

D. Ammonia may be:

1. Absorbed by plants, or

2. Returned to the air by denitrifying bacteria

Aim #5: Succession- primary and secondary, pioneer organisms, fir,e and succession

I. What is succession?

A. Succession is the pattern of changes in the types of organisms that live in an ecosystem.

1.Succession usually takes thousands of years.

B. Succession occurs because all organisms change the environment they live in.

1. Example: As pine trees grow tall, there is less light reaching the forest floor. Maples need less light, so they may succeed the pines.

II.   How succession occurs:

A. Primary succession occurs where no ecosystem existed before (a bare rock).

B. Pioneer organisms are the first to inhabit the area.

1. Example: Lichens (algae & fungus) can live w/o soil.

C. Lichens produce acids that break down the rock to form soil.

D. Once soil is formed, seeds of small plants can grow, producing more soil as they die and decay.

E. Once there is enough soil, pines can grow. Eventually, they can be replaced by maples and rocks.

F. Climax communities are stable and do not change unless destroyed.

G. Primary succession can also occur in sidewalk cracks or lakes (lake-swamp-forest)

III. Secondary Succession

A.  An existing ecosystem can be destroyed by fire, floods, hurricanes or volcanoes.

B. Secondary succession occurs when a new ecosystem grows back.

1. Example:Plants will grow back on Mt. St. Helens

IV. Fire & Succession

A. Small fires can help some ecosystems

B. Fires can:

1. Open pine seedlings

2. Burn away dried leaves, preventing a bigger fire
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Unit 5-Land Biomes (8-9 days)
Aim #1: Forests- Tropical Rain Forests

I. What is a Tropical Rain Forest  (TRF)?

A. A tropical rain forest is a biome (a distinct type of environment).

B. TRFs are humid & warm all year.

C. They get about 100” of rain per year..

D. TRFs have greater biodiversity (# of different species) than any other biome on earth.

1. There are many types of trees, small plants, birds, and insects.

E. Rainforests are found in equatorial countries (Peru, Ecuador, Trinidad, Costa Rica).

F. Its soil is poor, because rain washes away nutrients.

II. TRF adaptations

A. Plants

1. Canopy trees have broad leaves to catch sunlight and sideward roots to stand up in thin soil.

2. Smaller plants (orchids, vines) grow on tree branches to get light.

B. Animals

1. Many birds eat insects, but they eat different species at different layers.

2. Many insects (leafwing butterfly) are camouflaged.

C. Importance of TRF

1. We get products such as wood, rubber, coffee, cocoa, and bananas.

2. Medicines can be made from plants (quinine for malaria)

3. Large number of plants = lots of O2.

Aim #2: Lab- Tree identification- sample worksheet included.

Aim #3: Forests- Temperate and Taiga

I. Temperate Deciduous Forest

A. TDFs are in climates with four seasons. Their trees lose leaves in autumn. 

1. Example: Oaks, maples, birch

2. Soil is moist and rich in nutrients.

3. Has a tree canopy and ground plants.

4. Ground plants get more sunlight than in the TRF.

B. Plant Adaptations

1. Leaves fall off, so they don’t need water in winter.

2. Ground plant roots survive winter under insulation of leaves and snow.

3. Some plants store food underground (potato).

C. Animal Adaptations

1. Animals that climb or fly can feed or nest in trees.

2. Squirrels store nuts for winter.

3. Many birds (ducks, geese) fly south to avoid winter.

4. Bears hibernate to avoid wasting energy in winter.
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II. Taiga

A. Taiga is a northern forest with coniferous (needle) trees (pine).

1. Example: Maine, Canada

2. Has long winter and short growing season.

3. Fewer ground plants.

B. Plant adaptation

1. Needles have few stomates, so they conserve H2O for winter.

2. Cones protect seeds from being eaten.

3. Trees are cone-shaped to shed snow.

4. Shallow roots make it easy to get water when snowmelts.

C. Animal adaptations

1. Geese fly south.

2. Shrews and voles burrow to keep warm.

3. Rabbits grow white fur in winter and brown in spring.

4. Many mammals have thick fur.

Aim #4: Grasslands and Savannas

I. Temperate Grasslands

A. They are found in centers of continents, where there is too little rain for trees.

1. Example: Prairie (U.S.), Steppe (Mongolia), Pampas (Argentina) (p. 92)

B. They have relatively few species and very fertile soil.

C. Plant adaptations.

1. Grasses have dense roots that can survive drought.

2. They are perennials (leaves die and grow back next year).

D. Animal adaptations.

1. Grazers (bison) have thick coats to survive winter.

2. Small animals (badgers, prairie dogs) burrow to avoid predators and fires.

E. Threats to Grassland

1. Cattle and sheep overgraze.

2. Farm crops do not hold soil in place, so it can erode.

II. Tropical Savannas

A. Tropical Savannas are found in Africa and South America, near the equator (p.90).

B. They get little rain and have few trees.

C. They have dry and rainy seasons.

D. Plant adaptations

1. Plants have deep roots that can survive drought and fire.

2. They have thorns or sharp leaves to protect from herbivores.
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E. Animal adaptations

1. Grazing animals eat at different heights to avoid competing.

2. Gazelles eat grass, rhinos eat shrubs, giraffes eat trees.

3. Grazers migrate, so they don’t eat up their food supply.

4. Lions blend into savanna grass.

F. Threats-major threat to animals is poaching (illegal hunting)

Aim #5: Tundra & Desert

I. Deserts

A. Deserts are:

1. The driest biome on earth.

2. Usually inland of mountains (mountains block rain)

3. Areas that get less than 10” of rain a year.

4. Often hot in day/cold at night

5. Sandy, with little soil (because things do not decay rapidly).

B. Plant adaptations

1. Cacti have fleshy stems (to store water) and few stomates (to avoid H2O loss) and sharp spines (to avoid being eaten)

2. Succulents have fleshy leaves.

3. Many plants have shallow roots to catch rain and poison roots to avoid competition.

4. Many plants have roots or seeds that survive drought.

C. Animal adaptations

1. Reptiles-scaly skin prevents H2O loss.

2. Amphibians bury themselves and hibernate thru dry season.

3. Many animals are active at night to avoid heat.

4. Camels have a hump to store water.

II. Tundra

A. Tundra is a cold-weather desert with no trees and frozen soil (permafrost) (p.98).

1. Found North of Arctic Circle

2. Example: Alaska, Greenland

3. It is swampy in summer when topsoil defrosts.

B. Plant adaptations

1. Moss and lichens can live within soil.

2. Many plants have wide roots to resist wind.

3. Plants are small, since there is little soil or water.

4. They flower quickly because summer is short.

C. Animal adaptations

1. Tundra birds and mammals (caribou) migrate in cold season.

2. Rodents (mice) live underground in cold season.

3. Mammals have thick fur that is often white (Arctic fox) 

Aim #6: Lab-The Color of Leaves
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Unit 6-Water Biomes (6-7 days)

Aim #1: Lakes, ponds, and rivers--littoral and benthic zones, up and down stream adaptations

I. Lakes and Ponds

A. Lakes and ponds have fresh water (few dissolved salts) that is still and has many organisms.

B. Regions of Lake

1.Littoral zone--near shore and sunlight reaches the bottom. Insects, rooted plants, and smaller fish live here.

2. Benthic zone--deep H2O, with little light and cooler temperature. Dead plants, decomposers, clams, and scavenging fish live here.

3. Not all lakes have a benthic zone.

C. Animal adaptations

1. Small fish and insects live on microscopic algae and animals.

2. Frogs lay eggs that are dark on top and light on bottom (for camouflage).

3. Catfish’s whiskers help them find food in the dark.

D. Plant adaptations

1. Shore plants have roots in mud and stems above H2O (reeds, cattails).

2. Deep H2O plants float (lilies).

II. Rivers

A. Rivers generally run down mountains, where snow melts.

1. Headwaters are cold, high in O2 and move quickly.

2. Farther down river, water is slower, warmer, and has more dissolved nutrients.

B. Plant adaptations

1. Headwater plants have long, thin blade-like leaves without stems

2. They are submerged, to avoid breakage.

3. Downstream plants have stems with broad leaves above H2O.

C. Animal adaptations

1. Headwater fish (trout, minnows) can survive in cold water and swim fast.

2. Downstream fish (carp) glide over rocks.

D.  Problem- many types of pollution (sewage, pesticide fertilizers) run off into rivers and kill fish.

Aim #2: Wetlands-swamps, marshes; their differences, adaptations and ecological threats

I. What Is a Wetland?

A. Wetlands are covered with water for part of the year.

1. Example: swamps, marshes

B. Wetlands are important to:

1. Fish that feed and spawn (mate) there

2. Migratory birds

3. Flood prevention--they absorb overflow from rivers.
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4. Humans--their plants provide O2 and crops (cranberries, blueberries).

5. Reducing pollution--plants can absorb.

II. Marshes

A. Marshes are fresh or salt-water wetlands that contain non-woody plants (everglades).

1. Example: reeds, cattails

B. Plant adaptations

1. Littoral zone-- roots in sediment (high in nutrients) and leaves above H2O

2. Benthic zone-few plants, many decomposers

B. Animal adaptations

1. Ducks can digest marsh plants.

2. Herons have spear-like beaks to catch fish.

3. Frogs can lay eggs in water. (Tadpoles later mature and move to land.)

III. Swamps

A. Swamps are found in flat ground, near streams. Shrubs and trees such as red maple, cedar, and oak grow there.

B. Plant adaptations

1. Trees can tolerate slightly salty water.

2. Bladder-worts have insect-trapping leaves.

C. Animal adaptations

1. Amphibians (frogs and salamanders) lay eggs in water.

2. Wood ducks nest in hollow trees.

3. Insects can feed on flowering plants.

4. Alligators hide in water (green skin)

IV. Threats to Wetlands.

A. People drain them to build homes and buildings (Starrett City).

B. This removes wildlife habitat.

C. It also increases chances of flooding.

Aim #3-Marine ecosystems-a) estuaries, b) coral reefs- salinity, plant life, animal adaptations, ecological threats 

I. Estuaries

A. Estuaries are places where saltwater mixes with fresh water (from rivers)

1. Estuaries contain mud that is high in nutrients.

2. Example: Delaware Bay, Pond at Plum Beach.

B. Water is shallow, so there is a lot of sun for plants.

C. Plant adaptations

1. Plants root in mud. Leaves grow under H2O, as there is enough light.
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D. Animals

1. Oysters & barnacles anchor to bottom and filter out plankton.

E. Problems

1. Estuaries are often used as garbage dumps.

2. As they fill in, people build on them (NYC, Tokyo).

3. The organisms can also be killed by chemical pollutants.

II. Coral Reefs

A. Coral reefs are limestone “islands” made by coral animals.

1. They live in warm salt shallow water (Australia).

2. Algae and plankton live there, because there is light.

B. Animal adaptations

1. Coral animals are filter feeders.

2. Coral and small use the reef to hide from predators.

3. Parrotfish has sharp teeth to scrape coral and algae off reef.

C. Problems

1. Water pollution kills coral animals.

2. Overfishing can disrupt the food chain.

3. Ships destroy large areas if they sink or drop anchor in a reef.

Aim #4: Oceans- littoral and benthic zones, adaptations to buoyancy and darkness, role of 

plankton 

I. The Oceans

A. Oceans cover 71% of earth’s surface.

B. Ocean water is:

1. About 35% salt.

2. Mostly too deep for light to penetrate.

II. Ocean Life

A. There are no flowering plants and few large ones near the shores.

B. Most "plants" are microscopic phytoplankton that float at or near the surface.

1. If they sink below about 300 feet, they will not get light.

2. Many use oil drops or flagella (tails) to keep afloat.

C. Animals

1. Zooplankton (small fish, shrimp jellyfish) eat phytoplankton.

2. Many deep-water fish are silver, for camouflage.

D. Adaptations to buoyancy

1. Swim bladders (air sacs)

2. Sharks have oily livers.

3. Marine mammals (ex-whales) have lungs and body fat.

E. Adaptations for feeding.

1. Viperfish and shark have sharp teeth.
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2. Many whales are filter feeders that strain plankton through mouths.

F. Adaptations to depth.

1. Whales sing, because it is hard to see each other.

2. Flashlight fish use luminous (glowing) bacteria to give off light.

III. Threats to Oceans

A. Fertilizer runoff

1. Initially increases the number of algae.

2. After algae die, decay bacteria use up O2.
3. Also, some algae are poisonous.

B. Garbage dumping

1. Fish may choke on garbage they eat.

C.  Oil spills

Aim #5: Lab-Fertilizer pollution 

Unit 7-Water as a Resource (3 days)

Aim #: Freshwater resources- availability and uses of surface water, competition, dams

I. Water Resources

A. We use water for:

1.Drinking, irrigating crops/gardens, cleaning-clothes, dishes, people, travel, electricity

B. Although the earth’s surface is 71% water, only 3% of it is fresh.

C. Fresh water is found in:

1. Icecaps and glaciers (76%), groundwater (23%), Lakes/rivers/vapor (1%)

II. Where do we get water?

A. Most of our usable water is surface water from lakes or rivers.

1. Rivers are formed by rain and snow, draining from a watershed.

2. The volume of a river varies from year to year.

B. Use of rivers.

1. Many cities or countries may use water from the same river.

2. Problem- If a lot of water is used upriver, there is not much left for people downriver.

III. Dams

A. Dams are walls built across rivers. They prevent most of the water from flowing downstream.

B. Uses

1. Building reservoirs

2. Controlling floods

3. Hydroelectricity

C. Problems

1. Dry land behind dam is covered, destroying existing habitat.

2. Ecosystem downstream gets less water.
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Aim #2: Groundwater- definition, aquifers, access, pollution, and conservation

I. What is groundwater?

A. Some water (from rain) drains into the ground and is stored.

1. Water store underground = ground water.

B. Water may be stored in spaces between rocks, or in caves.

1. The underground areas that hold water are called aquifers.

C. Groundwater seeps into aquifers slowly from their recharge zones (land above aquifers).

II. How we use aquifers.

A. Holes are drilled until the aquifer is reached.

B. If the aquifer is deep, a pump is used, to raise the water through pipes.

C. Water from aquifers is used for:

1. Homes/Offices

2. Irrigation-especially in grasslands, where there is little rain.

D. Problem: we are taking water from aquifers faster than it is replaced by rain.

III. Ways to Conserve Fresh Water

A. Home

1. Don’t run water while brushing teeth, shaving, etc.

2. Install water-saving shower heads.

3. Run dishwasher only when full.

B. Farms

1. Farmers can use sprinklers that pour water directly onto plants (not into the air).

C. Find new sources.

1. Seawater can be desalted by evaporation (This is expensive, however)

Unit 8- Water Pollution (6-7 days)

Aim #1: Fresh water pollution-point and non-point sources, types of pollutants 

I. Freshwater Pollution

A. Fresh water pollution = chemical physical or biological material that harms lakes, rivers or wetlands.

B. Point pollution comes from a single source (ex. factory) that can be identified.

C. Non-point pollution is harder to trace, because it comes from many sources (fertilizer runoff, oil from the streets).

II. Types of Pollutants.

A. Pathogens-disease causing organisms (bacteria, viruses, worms)

1. These generally enter water through untreated feces.

2. They can cause diseases such as cholera, hepatitis, and typhoid.

3. This is a major problem in undeveloped countries.
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B. Chemical pollution

1. Includes pesticides, fertilizers, household cleaners, and metals.

2. Many of these damage your nervous system or liver, or can cause cancer.

3. Industrial chemicals may be dumped into rivers.

4. Household chemicals may run off after rain, or go down your drain.

C. Garbage- paper, plastic, car parts, etc.

1. Enters as a result of littering, illegal dumping, and accidents.

2. It may choke animals or contain toxins (paint, motor oil).

D. Thermal Pollution

1. Power plants and factories may use river water to cool down.

2. If hot water is returned to the river, it can kill fish or reduce O2 supply.

Aim #2: Fresh water pollution and ecosystems- bioaccumulation, eutrophication, and thermal pollution

I. Pollution and the Food Chain

A. Plankton may eat pesticides and other chemical poisons.

B. One small fish may eat 100 plankton organisms.

C. Larger fish eat smaller fish, which also contain toxins.

D. At each trophic level, the amount of toxin increases.

1. This increase in concentration. Is called bioaccumulation.

E. Humans are 3rd order consumers and may eat food with enough toxins to cause cancer nerve damage and birth defects.

F. If many fish die or cannot be eaten, our food supply is reduced.

1. Many countries depend heavily on fish for food (Japan).

II. Fertilizers in the Water

A. Many substances that run into lakes or rivers can act as fertilizers.

1. Ex-manure, chemical fertilizers, some detergents (containing phosphates)

B. When there is an excess of fertilizer, algae reproduce rapidly, forming large mats (p.137)

1. The mats are called algal blooms.

C. As algae die, decomposing bacteria use up the oxygen.

D. Eventually, fish suffocate.

E. Plants will grow in the shallow H2O and fill in the lake, until it becomes a marsh.

F. This process is called eutrophication.

III. Reducing Phosphate Pollution

A. Many states have outlawed detergents that contain phosphates.

B. Look for detergents labeled “phosphate free.”

C. Sewage is treated to separate solids from water and then to remove bacteria.

1. Bacteria decompose sewage.

2. Chlorine kills bacteria.
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Aim #3: Lab-Hunt for a Rainforest Feast 

Aim #4: Ocean pollution-oil, plastic, effect on plankton and fish

I. How Pollution Reaches the Ocean

A. 85% of ocean pollution comes from land.

1. Polluted runoff goes into rivers that lead to oceans.

2. Garbage may be blown into water from land.

B. Some pollutants are dumped directly into oceans.

1. Garbage and wastewater from ships

2. Oil spills

C. Oil gets into water when:

1. An oil tanker collides with something.

2. Oil leaks from small boats

3. Tankers load and unload oil

II. Problems Caused by Pollutants

A. Plastic garbage is not biodegradable.

1. Biodegradable = broken down by decomposers.

2. Plastics can strangle seabirds and fish.

3. Turtles choke on plastic bags that they mistake for jellyfish.

B. Oil

1 .It is toxic to fish and birds.

2. It reduces sunlight, killing plankton.

3. It sticks to bird feathers and fish gills.

III. Prevention

A. It is illegal to dump oil or plastics in the oceans.

1. Problem--the oceans are so big that it is hard to enforce.

B. Oil tanker arriving in U.S. must have double hulls to prevent leakage.

C. Reduction of plastic garbage

1. Cut can rings before disposal.

2. Buy 12-packs of soda (no rings are used).

3. Don’t buy plastic cups or plates.

4. Bring your own bags to the supermarket.

5. Don’t take a bag for small purchases.

6. But larger sizes, when practical.

Aim #5: Lab-oil spill cleanup 
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Unit 9-Air Pollution (12-14 days)

Aim #1: Air pollution-fossil fuel use and pollutants (primary and secondary), plastic (PVC and CFC)

I. Fossil Fuel Pollution

A. Fossil fuels are formed from decayed organisms.

1. Ex-gasoline, oil, coal, natural gas (methane).

B. Fossil fuels are used in:

1. Cars, trucks, planes, heating oil for homes, natural gas for stoves, power plants to drive steam generators, heat for factories and refining metals.

1. Manufacture of Plastics.

C. Primary pollutants from burning fossil fuels include:

1. Gasoline vapor that escapes

2. Co-- stops blood from absorbing O2.

3. SO2 and NOx can irritate lungs & mix with rain to form acid rain.

4. Particulates: small, solid particles of soot and ash that may contribute to asthma and cancer

II. Air Pollution from Plastic

A. Many plastics contain a compound called polyvinyl chloride (PVC).

B. PVC evaporates easily.

1. PVCs have been linked to cancer.

C. Styrofoam is inflated by using a chemical called CFC (chlorofluorocarbon).

1. CFC can break down the ozone layer of our atmosphere.

III. Weather and Pollution

A. On most days, wind will reduce pollution to levels that are not immediately dangerous.

B., Sometimes, a “temperature inversion” occurs.

1. This means that cool air near the ground is trapped by warmer air above it.

2. It occurs when ground cools rapidly on dry nights.

C. During an inversion, air does not circulate, so pollution becomes more concentrated.

1. This can be dangerous to the elderly and asthmatics.

Aim #2: Controlling air pollution-Catalytic converters, electrostatic separators, scrubbers, law, and personal conservation

I. Large-Scale Reduction

A. Clean Air Act-1970- required removal of lead from gasoline.

1. Lead pollution in air has been reduced by 50% as a result.

B. All cars must have catalytic converters to reduce exhaust pollution.

1. It contains metals that speed up reactions.

2. These reactions change CO(CO2 & NOx(N2

Aim #3: Lab-Thermal pollution 
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Aim #4: Air pollution and health- respiratory diseases, indoor pollution (causes and prevention)

I. Large-Scale Reduction

A. The Clean Air Act of 1970 required the removal of lead from gasoline.

1. Lead pollution in air has been reduced by 50%, as a result.

B. All cars must have catalytic converters to reduce exhaust pollution.

1. It contains metals, which speed up reactions.

2. These reactions change CO ( CO2 + NOx( N2
C. Removing Particulates.

1. Particulates are small pieces of soot (coal dust) and ash.

2. Coal-burning power plants use electrostatic separators.

3. These use static electricity to give particulates a negative charge.

4. They settle on metal plates that have positive charges.

D. Wet scrubbers spray water on the gasses in a smokestack.

1. Sulfur gases are then mixed with minerals to produce calcium sulfate (CaSO4), used in plaster.

II. Small Scale Reduction

A. Cars cause 1/3 of the total air pollution.

B. To reduce car pollution:

1. Car pool

2. Walk/bike

3. Take public transportation

4. Keep a car in good repair

5. Don’t buy a bigger car than you need.

Aim #5: Acid rain- causes; effect on trees, fish, and cities

I. Pollution-Related Diseases

A. It is hard to prove that pollution causes diseases. But non-smokers in the country are less prone to respiratory disease than those in the city.

B. Diseases related to pollution include:

1. Asthma-bronchial tubes tighten and narrow.

2. Bronchitis: tubes swell and fill with mucus. They get narrow, so it is hard to inhale and exhale.

3. Emphysema: air sacs lose elasticity, so it is hard to inhale and exhale.

4. Lung cancer: cancer cells grow rapidly, poisoning body.

II. Respiratory Irritants

A. Smog (smoke and fog) contains sulfur and nitrogen oxides (from burning fossil fuels).

1. Example: Los Angeles and Denver, which are dry and sunny

B. Indoor pollution comes from carpets, furniture, paints, plastics, etc.

1. It is more of a problem in newer buildings, where windows are sealed.

2. If air is poorly circulated it can lead to sick building syndrome.

C. Examples of indoor pollutants

1. Cigarette smoke, Para dichlorobenzene (“Para”), Formaldehyde--carpeting, particle-board (glue), foam insulation, fungi and bacteria--from dirty heating and air conditioning ducts.
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D. To improve household air:

1. Open windows when possible

2. Use an air cleaner with a HEPA (high-efficiency particle air) filter.

3. Grow spider plants--they absorb many pollutants.

Aim #6: Causes and effects of Acid rain-pH, formation of sulfuric and nitric acids, effects on property and organisms

I. What is acid precipitation?

pH is a scale, that measures strength of acids & bases.

   1

         7                            14

strong acid
       neutral
        strong base

B. Acid precipitation has a pH of less than 5.6.

1.Normal precipitation has a pH of 5.7-7.

C. Acid can be found in rain, sleet, or snow.

D. How acid forms:

1. SO​2 + NO2 are produced when fossil fuels burn.

2. The gasses combine with atmospheric water to form sulfuric acid (H2SO4) and nitric acid (HNO3).

II. Effects of Acid Rain

A. Property damage:

1. Acid weakens cement and brick.

2. This can loosen bricks, so they on people (or you fall on steps).

3. It also erodes paints and metals.

4. It erodes statues and tombstones.

B. Effects on organisms.

1. Acid eats through leaves so plants cannot do photosynthesis.

2. Many algae and fish cannot tolerate low pH, because their enzymes will not work.

3. If algae die, water loses O2 supply & food.

4. Acid dissolves Al, which coats fish gills.

C. Wind may carry pollutants very far from their sources, so acid rain is a global problem.

III. What is being done?

A. Many countries have signed treaties that set specific goals for pollution reduction.

B. Acid lakes can be neutralized with lime (a base) and then restocked.


Aim #7: Description of the atmosphere- layers effects on organisms

I. What Is the Atmosphere?

A. The atmosphere is the air around the earth.

B. Air is a mixture of N2 (78%) O2 (21%) and 1% CO2, helium, neon, argon, water vapor, etc.

C. Our atmosphere probably contained less O2, when the earth formed.

1. Once photosynthetic plants evolved, O2 level rose.
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D. The air helps organisms by providing:

1. O2 for respiration

2. CO2 for photosynthesis

3. N2 for nitrogen-fixing bacteria (to help plants make protein)

4. Ozone, to protect us from the sun’s UV rays

E. The atmosphere also absorbs heat & distributes it (through wind), so the earth is warm enough to live on.

II. Layers of the Atmosphere

A. The atmosphere consists of 5 layers.

B. The Layers

Layer


Thickness

Description
Troposphere

0-6 miles                     Near ground, densest, has O2 and      

                                                                         weather

Stratosphere

6-28 miles

Has ozone, jets fly in low 







stratosphere

Mesosphere

28-50 miles

Thin, cold air

Thermosphere

50-300 miles

Very thin, cold air

Exosphere

300+ miles

Air thins until merges with 







outer space

Aim #8: Why do climates vary? -Effects of latitude, altitude, ocean currents, proximity to water.

I. What is climate?

A. Climate is the average weather, over a long period of time.

B. Weather describes conditions on one particular day and time.

II. Factors Affecting Climate

A. Latitude

1. Latitude = distance (in degrees) above or below the equator.

2. At equator, the sun’s rays strike the earth directly. They are highly concentrated because axis is tilted.

3. Farther from the equator, rays are slanted and less concentrated.

B. Altitude

1. Altitude = distance above sea level.

2. At higher altitudes, air is less dense. Therefore, it will absorb less heat and water vapor.

C. Ocean circulation patterns

1. There are global ocean currents that can carry warm water north and cold water south.

2. Example:  Gulf Stream, El Nino

3. Ocean currents even out global air temperatures.
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D. Proximity to water

1. Land near oceans or lakes gets more rain (NYC gets more rain than Kansas).

2. Water changes temperature slowly, moderating air temperature.  Winter is warmer; summer is cooler near water.

III. Environment and Climate

A. Climate determines amount of rain, type of soil, leaf types, animal adaptations.

B. Examples:

1.Warm, humid climate-poor soil, broad-leafed trees

2.Cold, humid climate-deciduous or conifers, mammals with thick fur

Aim #9: Greenhouse effect--how glass and the atmosphere trap heat, global warming theory

I. How a greenhouse works

A. Light comes in through the glass.

B. Light is absorbed by plants, soil, and flooring.

2. The absorbed light turns to heat.

C. Heat energy cannot pass through glass, so heat stays in the greenhouse.

D. The same happens in a car.

II. Greenhouse earth

A. The earth’s atmosphere can also change the sun’s light into heat.

B. Certain gases in the troposphere trap the heat.

1. That is why the earth can support life.

C. Gases that trap heat are called greenhouse gases.

1. Examples:

Gas



Source
CO2



Fossil fuel, respiration

CFC



Styrofoam, old air condi- 





tioners and refrigerators





Methane (Natural gas)

Fossil fuel, wetlands

NOx



Fossil fuels, fertilizers

III. Global Warming

A. Greenhouse gases have been rising since they were first measured in 1958.

1. Greenhouse gases have risen and fallen before (low CO2 = ice age).

B. Humans add greenhouse gases and it is theorized that this may lead to global warming (-40 in 50 years).
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C. Possible consequences:

1. Grasslands could get warmer and drier (losing farmland)

2. Hurricanes and tornadoes could become more common.

3. Ice caps could melt, flooding coastlines.

D. To reduce greenhouse gases:

1. Reduce fossil fuel use.

2. Plant more trees.

Aim #10: Lab- Packaging Analysis

Aim #11: Ozone layer- protective effects, formation, damage

I. What is the ozone layer?

A. Ozone is a form of oxygen, which has three atoms (O3).

1. The oxygen we breathe has two atoms (O2).

B. Ozone forms naturally in the stratosphere.

C. When ozone forms, it absorbs ultraviolet radiation.

II. Damage to the ozone layer

A. Chemicals called CFCs were used in:

1. Spray cans

2. Styrofoam insulation

3. Car and home air conditioners

4. Refrigerators

B. If CFC gas leaks, it will rise to the stratosphere.

C .How CFC affects ozone:

1. CFC = chlorofluorocarbon CCLF3
2. CClF3 + UV ( CF3 + Cl (Chlorine)

3. Cl = O3 ( ClO + O2
4. ClO can break up into Cl + O.

5. That leaves the chlorine free to break up more ozone (up to 100,000 molecules).

III. Problems

A. Satellites show that the ozone layer over the South Pole is getting thinner.

B. Less ozone = more UV rays, which can cause:

1.Skin cancer, Wrinkles, Cataracts, Reduced # of plankton, Reduced ability to do photosynthesis (fewer crops)

C. Solutions

1. Most CFCs are banned but they stay in atmosphere for years.

2. Dispose of old refrigerators properly.

3. Limit sun exposure and use sunscreen.

Unit 10: Land Use (6 days)

Aim #1: Land use in cities- population density, effect on land, urban crisis

I. Land and Cities

A. In the U.S., 80% of the population lives in cities.
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B. Cities occupy 2% of U.S. land

C. People move to cities because:

1. Commercial and industrial jobs are available.

2. Modern farms require fewer workers.

3. Mass transit makes it possible to get to work without a car.

4. Effect of Cities on Land

D. When a city is built, it takes land that could be used for animal habitat, farms, and ranches.

E. Cities depend heavily on farms and ranches for food.

F. As cities get more crowded, some of their population moves to suburbs.

1. Problem-suburban residents depend heavily on cars.

II. Urban Crisis

A. Sometimes, city populations grow too fast.

B. When this happens, the city’s infrastructure cannot support the population. Infrastructure includes:

1. Roads (too much traffic and pollution)

2. Mass transit (crowded trains and buses)

3. Water pipes

4. Sewage system (can overflow and pollute river or ocean)

5. Schools (not enough classrooms)

Aim #2: Lab--Redesigning your community

Aim #3: Land use planning--plan for homes, industry and commerce, open space, street layout, and population growth

I. Land-Use Planning

A. When a city is built, it is possible to plan its layout.

B. A land-use plan should consider:

1. Where people will live

2. Where people will work

3. Public transit

4. How many roads are needed

5. Location of shopping

6. Location of landfill sites

7. Population growth.

II. Factors in Land-Use Planning

A. Mass transit (buses, trains)

1. A door-to-door mass transit system can reduce traffic and air pollution.

2. It should be accessible & inexpensive.
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A. Street layout & naming affect ease of navigation.

1.  Ex-Grid, Wheel

C. Open spaces-parks, public pools, bicycle lanes, walking paths, public gardens.  Importance:

1. Reduce stress of city life

2. Improve air quality

3. Provide activities for children

4. Soil absorbs H2O and reduces flooding

D. Urban renewal-older cities can plan improvements.  Example:

1. Allowing tenants to own a building if they repair it.

2. Giving tax breaks to business owners who repair a run-down area.

Aim #4: Uses of non-urban land- logging, ranching

I. Harvesting Trees

A. People cut down trees for:

1. Firewood, furniture, paper, clearing land for farms or homes


B. How trees are removed


1. Clear-cutting removes all trees at once. It removes habitat and many trees need shade to grow back.

2. Selective cutting removes only some of the trees. Trees can grow back, but more roads are needed.

C. Deforestation occurs if trees are cut and not replaced 

1. Reforestation is natural or deliberate replacement of trees.

II. Ranching

A. Ranching = raising animals that graze (ex-cows, sheep, goats) on grassland.

B. The growing part of grass is near its base. As long as that part is not eaten, the grass will re-grow.

C. If the bases are eaten, grass will not grow. This is overgrazing.

1. If grass dies, it is replaced by other plants that hold the soil poorly.

2. A long drought can turn an overgrazed area into a desert  (p. 209).

D. Protecting the range:

1. Herd sizes can be limited.

2. People can remove undesirable plants (sagebrush) and re-plant grass.

3. Small waterholes can be dug in various places to keep herds moving.

Aim #5: Lab-Reclaiming the Land 

Aim #6: Use of public land- parks, wildlife refuges, National forests, problems associated with various uses of public land

I. Uses of Public Land (40% of U.S)

A. National Parks

1. Used for hiking, camping, picnics.

2. Hunting & mining may be allowed.
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B. Wildlife Refugees

1. Used to preserve species, breed fish, educate.

2. Hunting may or may not be allowed.

C. National Forests

1. Used for recreation, skiing, logging, mining, and ranching.

D. Indian Reservations and Military Bases-residence, logging, ranching, firing ranges

II. Benefits of Public Land

A. Habitat for wild plants and animals

B. Plants provide O2,  and remove CO2 and air pollution.

C. Wilderness lands can be “outdoor classrooms.”

III. Problems

A. Many people use public lands causing:

1. Soil erosion, litter, noise and air pollution from cars.

B. Hunting accidents

C. Loss of habitat from logging and mining.

IV. Solutions

A. Limit the number of park visitors.

B. Close some areas to campers.

C. Hire more rangers to enforce rules.

D. Get volunteers to build trails and pick up trash.

Unit 11- Agriculture (7-8 days)

Aim #1: How we feed the world- malnutrition, causes of famine, Green revolution

I. Nutritional Needs

A. All humans need carbohydrates, fats, protein, vitamins, minerals, and water.

B. If people do not eat enough of all the nutrients, they develop malnutrition.

1. It is possible to eat a high-calorie diet and still be malnourished.

2. When someone is malnourished, they may have brain damage and poor resistance to infection.

II. Why People Go Hungry

A. The worlds’ population is growing faster than the food supply.

B. Food is not distributed equally.

1. Wealthy countries/people have more.

2. Not all countries have equal amount/quality farmland.

C. Food cannot always be sent where it is needed:

1. Weather disasters

2. Road and rail blockage

3. War
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II. The Green Revolution

A. Since 1950, food scientists have bred new varieties of crops such as wheat and corn.

1. The new “Green Revolution” grains are resistant to disease and larger.

2. More G.R. crops can be grown on an acre of land.

B. Problems

1. G.R. crops require more pesticide fertilizer and machinery.

2. Small-scale farmers cannot afford to grow them.

Aim #2: Agriculture and soil- farming techniques, problems of erosion, salinization and desertification, protecting the soil.

I. Farming Techniques

A. Plowing-cutting through soil and turning it over.

1. This loosens soil, kills weeds and mixes in nutrients.

B. Fertilizing-adding nutrients

1. May use manure, compost or synthetic fertilizer.

C. Irrigation--adding water through canals or pipes

D. Pest control--using insecticides or covering plants

E. Harvesting--gathering crops

II. Problems

A. Topsoil erosion and fertility

1. Topsoil is the most fertile layer.

2. Plowing loosens soil, so it can erode easily.

3. When crops are harvested, minerals are taken from the soil.

B. Desertification-in dry areas with thin soil, the land can deteriorate into a desert, because of erosion.

C. Salinization (“salting”)

1. River water has more salt than rain water.

2. Irrigation uses river water so salt accumulates in soil.

III. Protecting Soil

A. Reducing erosion

1. Planting “cover crops” in between rows.

2. Use organic fertilizer because it is heavy and moist.

3. Contour plowing-curves rows.

4. No-till farming: no plowing-- just slices the soil for seeds.

B. Reducing Salinization

1. Line irrigation canals to prevent seepage.

2. Plant salt-tolerant trees.

Aim #3: Lab-Managing the Moisture in Garden Soil
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Aim #4: Pest control- definition of pests, use and problems of pesticides

I. What are pests?

A. A pest is any organism that is found where people do not want it.

B. Most pests are rodents, insects or weeds.

C. Pests harm us by:

1. Spreading diseases (mice, rats, mosquitoes)

2. Eating our crops--caterpillars, wasps, and weevils (p. 240)

D. Crops attract insects by concentrating a lot of their “favorite food” in one place.

II. Pesticides

A. Pesticides are chemicals that kill pests.

B. They may be sprayed directly on plants or “dusted” from an airplane.

III. Problems with Pesticides

A. Pesticides may be inhaled or drunk in water. Some may cause cancer.

B. Persistent pesticides do not biodegrade easily.  They can bioaccumulate up the food chain.

C. Example: DDT bioaccumulate in penguins, falcons, and eagles. As a result, they laid eggs whose shells were too thin. The eggs broke, when the birds sat on them.

D. Resistance

1. Some insects have genes that allow them to break down pesticides.

2. These insects are the only ones that will survive spraying.

3. When they reproduce, there will be a larger population of resistant insects.

Aim #5: Safer Pest control- advantages and disadvantages of pesticides, alternatives (biological control, predators, low persistence pesticides, pheromones)

I. Advantages and Disadvantages

A. Advantages

1. Pesticides reduce the spread of insect-borne disease (malaria, bubonic plague).

2. Pesticides increase world food supply.

B. Disadvantages

1. They can bioaccumulate in fish and birds.

2. They may cause cancer in humans.

3. They can kill bees, which are valuable.

II. Alternatives to Insecticides

A. Use insecticides that biodegrade quickly (malathion).

B. Biological controls

1. Insects can be sprayed bacteria or viruses that only attack insects.

2. Introduce predators (spiders).

C. Sterilization-large numbers of male insects can be sterilized with chemicals or radiation.

1. When they are released, they mate with females.

2. The females do not lay eggs and eventually die.
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D. Pheromones are chemical sex attractants.

1. They can be used to lure males into traps.

2. Problems: they are expensive and workers must avoid getting them on their clothes.

E. Juvenile hormones

1. These hormones are active early, but stop when the insect matures.

2. Juvenile hormones can be sprayed to keep mosquitoes from maturing (immature mosquitoes are harmless).

Aim #6: Lab- Managing the Moisture in Garden Soil

Unit 12- Loss of species (4 days)

Aim #1: Why species become extinct- mass extinction (dinosaurs), biodiversity and human effects on extinction rate

I. Mass Extinction

A. Extinction occurs when the last member of a species dies.

B. Mass extinction occurs when many species go extinct in a short period of time.

1. Ex- Dinosaurs were part of a mass extinction.

2. About half of the species on earth went extinct at that time.

C. The environment has changed (temperature).  If a species cannot adapt, it becomes extinct.

II. Biodiversity and Extinction

A. There are about 1.4 million known species.

1. We estimate that there are between 10 and 100 million actual species.

B. We are living through a mass extinction.  Its most likely cause is human activity.

III. Humans and Extinction

A. Habitat destruction

1. As human population increases, we need land for homes, farms, and resources.

2. Organisms adapted to survive in a specific habitat may die when we destroy it.

3. Example: Florida panthers need large areas of forest.

B. Hunting

1. Unregulated hunting has caused extinction of passenger pigeon and endangered the buffalo.

2. Legal hunting does not cause extinction in U.S., but poaching threatens elephants.

C. Exotic species are not native to an area

1. Native species have no defenses and exotics have no predators.

2. Example:  Melaleuca trees are drying up the Florida Everglades.
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Aim #2: Value of biodiversity- keystone species, value to commerce, medicine, and agriculture

I. Preserving Ecosystems

A. All organisms in an ecosystem affect each other.

1. Example:  If there are no wolves, the deer population grows too large and deer may starve.

B. Keystone species: species that are so important that the ecosystem will collapse without them.

C. Example of Keystone Species

1. Sea otters eat sea urchins in kelp beds (in Pacific NW coast).

2. Sea otters were over-hunted in 1800s.

3. Sea urchins multiplied and ate all the kelp.

3. Without kelp, ecosystem lost food and O2.

4. Since 1937, sea otters have been protected, so beds could recover.

II. Value to Humans

A. Medicines

1. 40% of all prescription drugs originated in plant.

1 Ex. Drug

     Plant
  
Use
       Aspirin

Willow bark          fever, pain

      Quinine                Cinchona tree           malaria

    Vincristine
             Periwinkle               cancer

    Colchicine     
   Crocus
         cancer

2. Loss of plant species could mean loss of new medicines.

B. Agriculture

1. Wild plants could be useful as new crops.

2. Wild plants could be crossbred with existing crops, to improve quality.

C. Protection from Crop Failure.

1. If you only grow a few crops, which are killed by insects or fungus, famine results.

2. Example:  Irish Potato Famine

Aim #3: Government and extinction- Provisions of the Endangered Species Act, conflicts arising from species protection

I. The Endangered Species Act (1973)

A.U.S. Fish & Wildlife Service must make a list of endangered and threatened species.

1. Endangered species-so few organisms that it may go extinct if not protected (Florida condor panther).

2.Threatened species = likely to become endangered (bald eagle)

B. Endangered animals can’t be captured or killed. Their parts cannot be solid.

C. U.S. government can’t carry out a project that jeopardizes an endangered species.

D. Ex:  Can’t build an army base on spotted owl habitat.

E.USFWS must develop a recovery plan for each endangered or threatened species.

 1. Example: Preserving natural habitats as wildlife refugees. (Zoos are too small to be effective.)
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II. Conflicts

A. Many species need large areas of land in order to survive.

B. Land may be needed for:

1. Homes, factories to provide jobs and products, and farming

C. Endangered animals are sometimes killed for:

1. Self-defense, food, parts (fur, horns, tusks)

Unit 13-Energy and the Environment (7-8 days)

Aim #1: Use of fossil fuel to generate electricity- Common uses for electricity, use of fuel to generate steam, environmental problems

I.  Electricity

B. Electricity = flow of electrons.

C. Electricity is generated by turning a large magnet. When the magnet turns, electrons move.

D. We use electricity to power:

1. Lights, stoves, refrigerators, TV/radio/stereo, computers, elevators, washer/dryer, phone, etc.

II. Fossil Fuel and Electricity

A. Fossil fuels (oil, coal) are burned.

B. Heat is used to boil water.

C. Steam is aimed at the blades of a turbine (like a series of propellers) causing it to turn.

D. The turbine is connected to the magnet, which turns and generates electricity.

II. Problems

A. Fossil fuels can cause:

1. Particulate pollution, acid rain, excess CO2 (which may contribute to global warming)

2. Fossil fuels are non-renewable

B. Steam causes thermal pollution.

Aim #2: Use of nuclear energy (two days)- concept of fission, use in generating electricity, controlling rate of reaction, problems, benefits

I. What is nuclear energy?

A. Nuclear energy is energy stored in the nucleus of an atom (protons and neutrons).

B. It is possible to break up an atomic nucleus by hitting it with a neutron.

1. When a nucleus breaks, it releases large amounts of heat and makes smaller atoms.

2. This reaction is called nuclear fission.

3. Rapid nuclear fission results in explosion (ex. nuclear bomb). Slow fission releases a lot of heat, at a controlled rate.

II. Nuclear power plants

A. In most nuclear power plants, uranium 235 is split into strontium 90 and Xenon 143.

B. The heat is used to boil water into steam.
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A. The steam turns the turbine, which turns the magnet, producing electricity.

B. Controlling the heat

1. Fission rate is slowed by metal control rods between fuel rods.

2. Water is cooled after use.

III. Advantages/Disadvantages

A. Nuclear fuel causes no air pollution and lasts a long time.

B. Problems

1. Sr-90 is radioactive, long lasting and easily absorbed into bones (similar to Ca).

2. If a meltdown occurs, radiation can be released into atmosphere.

3. Nuclear plants are expensive to build.

4. Waste heat from steam.

Aim #3: Lab- Solar collectors (outdoor lab)

Aim #4: Use of solar energy- Definition, use in active and passive heating, photoelectric cells

I. Solar Energy

A. Solar energy is any energy from the sun. It includes:

1. Light, Heat, UV radiation

B. We use heat and light for power.

C. Solar energy is safe and renewable.

D. Problem-sunlight is not always available.

II. Passive Solar Heating

A. Sunlight can be used to heat buildings without using pumps or fans.

B. A passive solar home has large south windows, because they get the most sunlight.

C. Passive solar homes are made of brick, stone, or concrete because they store heat.

1. Walls and ceilings are heavily insulated.

III. Active Solar Heating

A. Active solar heating uses solar collectors.

B. Collectors are water-filled tubes enclosed on a dark background. (Dark colors absorb more heat.)

C. Hot water is carried to a storage tank for both heat and hot H2O.

III. Solar electricity

A. A photovoltaic cell uses chemicals that will release electrons when exposed to light (silicon).

B. Electrons are free to move through wire.

C. Problem: large areas are needed to power a city.

Aim #5: Energy from wind and water- use of wind and water to generate electricity, advantages and disadvantages of each.

I. Wind energy

A. Wind is a form of solar energy.
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B. How sun causes wind:

1. The sun heats the earth unevenly.

2. When cold air meets hot air, wind is produced.

C. In the past, wind was used to turn windmills.

1. Wind turned blades connected to a gear.

2. Gear turned a grindstone, which ground wheat into flour.

D. The same technology can be used to turn a turbine to make electricity.

E. Advantages

1.Wind is free and causes no pollution.

F. Disadvantages

1. Wind is not always blowing.

2. Wind generators are large, unattractive, and noisy.



II. Hydroelectricity

A. Falling water moves with enough force to turn a turbine.

B. A dam must be built to make the water fall from a height.

C. Advantages

1. It is renewable and non-polluting.

2. Dam can also provide a reservoir and prevent floods.

D. Disadvantages

1. You need a river.

2. Dams are expensive.

3. Dams flood land behind them.

4. They also stop some fish from going to their breeding grounds.

Aim #6: Lab- Harnessing Wind Energy

Aim #7: Energy from the earth- geothermally produced steam and biomass (burning and producing methanol for fuel)

I. Geothermal Energy

A. Geothermal = heat from the earth’s core.

B. “Hot dry rock” method 

1.Water is pumped down into hot rock, thereby cracking it.

2.Water is heated and then steam is pumped up to a turbine and generator.

C. This can be used if heat is close to surface.

1. Example:  New Zealand, Iceland

D. Problem: Heat can be used up faster than the earth replaces it.

II. Biomass

A. Biomass = organic matter produced by plants.

B. A lot of biomass ends up as garbage.

1. Example: Waste wood, corn cobs, banana peels, paper, etc.
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C. Biomass can be burned for:

1. Heating homes and offices

2. Generating steam for power plants

D. Ethanol and methanol are types of alcohol. Both can be used as auto fuel.

E. Advantages of biomass

1. It is renewable.

2. It gets rid of garbage.

F. Disadvantages

1. Burning biomass causes air pollution.

Unit 14-Treating Our Trash  (8-9 days)

Aim #1: Solid waste disposal- -types and sources of wastes, means of disposal

I. Sources of Solid Garbage

A. Paper (40%)-junk mail, business letters, old books, and newspapers.

B. Food waste-orange rinds coffee grinds, chicken bones, etc.

C. Plastic (8%)-shopping bags, plastic wrap, containers from food and cleaners, Styrofoam packing material.

D. Metal (7%) –cans, old pots and pans, junked cars.

E. Many items we use are meant to be used once and thrown away.

1. Example:  paper towels, disposable razors

II. Types of Waste

A. Biodegradable wastes can be broken down by decomposers.

1. Example:  newspaper, cotton clothing, banana peels

B. Non-biodegradable materials do not break down.

1. They are generally synthetic.

2. Example: plastic, nylon, polyester

III. Where the trash goes

A. Landfills (80%)- wastes are put in the ground and covered with dirt or plastic daily.

B. Incinerated- burned (3%)

C. Recycling centers (11%)

D. Converted to useful energy (6%)

IV. Who produces trash?

A. Municipal waste from homes and businesses-4%.

B. Farms-12%

C. Industries (factories)- 9%

D. Mines –75%.
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Aim #2: Treatment of trash- landfills, and incinerators; techniques and associated problems of each.

I. Landfills

A. A landfill is a place where wastes are disposed of and covered each day with soil or plastic.

1. It is covered to reduce smells and pests (rats, flies)

2. Its bottom and sides are lined with plastic or clay (required since 1984).

3. This prevents chemicals from getting into groundwater.

B. As trash degrades in a landfill, toxic chemicals (cleaners, paints) may mix with water, forming leachate.

1. This can seep into ground H2O.

2. Newer landfills have pipes that carry leachate to storage tanks.

C. Deep in the landfill, there is no oxygen.  Without O2, wastes decompose into methane (natural gas), which is flammable.

1. If methane seeps into someone’s basement, it could explode.

II. Incinerators

A. When garbage is burned:  

1. It reduces the amount of trash that goes to the landfill.

2. Its heat can be used to make steam for heat or electricity (p. 309).

B. Problems

1. Incineration causes air and thermal pollution.

2. Ash must still be disposed of.

C. Newer incinerators use wet scrubbers and electrostatic precipitators to clean air.

*  (Scrubber- Ca (Lime) + SO2 ( CaSO3 (plaster)

Aim #3: Reducing the volume of solid waste-reducing disposable purchases, re-use of trash, composting, and products of recycling.

I.  Reduce the waste

A. Avoid buying products with needless packaging.

1. Example: snacks with several layers of wrapping 

B. Look for products that can be refilled:

1. Pens

2. Laundry detergent

3. Liquid soap

C. Reduce the number of bags by:

1. Bringing canvas bags to the supermarket.

2. Not taking bags you don’t need.

D. Compost = mixture of organic waste

1. Includes leaf and grass cuttings fruit and vegetable peels.

2. Mix with soil (to add bacteria) or worms and it will break down.
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II. Re-use

A. Food containers (margarine tubs) can be re-used to store leftovers.

B. Newspaper can be re-used as packaging/wrapping material.


III. Recycle

A. In New York City, we recycle paper, plastic, glass and metal.

B. To recycle materials, they must be:

1. Cleaned

2. Sorted by type/color (glass or plastic)

3. Crushed (glass), melted (metal), or pulped (paper)

4. Re-formed into new items.

C. Examples

      Old




Recycled
Newsprint

Newsprint, egg cartons, 
cardboard

Aluminum cans

cans, pots, and lawn chairs

Steel Cans

cans, auto parts, tools

Glass
glass jars, road paving material

Soda bottles
yarn, carpet, scouring pads, insulation

Aim #4: Lab- Landfill Biodegradation

Aim #5: Disposal of Hazardous Waste- Definition and specific dangers associates with hazardous wastes; disposal by surface impoundment and deep-well injection

I. What is hazardous waste?

A. Hazardous waste is garbage that is toxic, corrosive (eats away at things), or explosive.

1.They may be liquids, solids, or gases.

B. Examples

Waste



                            Problems
Pesticides


                           May cause cancer

Radioactive wastes
                                        “

“

PCB (used in plastics)   
                            “ 

“

Acids (from batteries and cleaners)
               Burn skin

Metals (lead, mercury, zinc)  
                          Cause brain and liver damage
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C. Hazardous waste can end up in air, soil, and ground water.

1. It may leak from containers.

2. Example: Love Canal, NY--many cases of asthma, birth defects, and cancer

II. Disposal of Hazardous Waste

A. Wastes may be stored in metal containers and buried in a sealed pit.

1. It may be sealed with clay or plastic.

B. Wastes may also be injected in a deep well, below the level of groundwater.

C. Problems

1. Hazardous wastes are not biodegradable and can sit for hundreds of years.

2. Over time, containers and sealants may leak.

3. Earthquakes may disrupt deep wells.

4. Cleaning up polluted sites is difficult and expensive.

Aim #6: Management of hazardous wastes- alternatives to disposal- Safe disposal and recycling of household waste, use of less hazardous chemicals, re-use of wastes

I. Household Hazards

A. Motor oil: must be brought to a recycling facility (some gas stations, Sears, R & S Strauss)

B. Car batteries: return to garage or auto parts store for recycling (they contain lead and acid)

C. Oil-based paint: allow to dry and then throw it out

D. Latex paint

1. It is permissible to pour down drains.

2. It can be re-used as a base coat.

E. Flammables (paint thinner, kerosene)

1. Can be diluted and disposed of down drains.

2. Can be allowed to evaporate out of doors.

3. They are collected for recycling sites in each borough.

II. Industrial Hazards

A. Use things that are not toxic.

1. Small plastic beads can be used in place of chemicals to clean metal.

2. The beads “sandblast” dirt away and can be re-used.

B. Sell the waste to someone who can use it.

1. Used cleaners can be sold to companies whose products can tolerate them.

2. Waste metals (mercury) can be sold to other manufacturers.

C. Change it to something harmless

1. Bases can be added to acids, to neutralize them.

2. Bacteria can break up oil spills.

3. Cyanide (a poison) + O2 ( CO2 + N2
Aim #7: Lab- Paper Recycling
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Unit 15-Population growth

Aim #1-How do populations grow? Birth and death rates, biotic potentials for different species limiting factors

I.  Population Growth

A. Population = members of the same species, living in the same place.

B. Members are added to a population by birth (B) + immigration.

C. Members are removed from a population by death (D) or emigration (E) (moving out)

D. Population grows when B + I is greater than D + E

II. How fast can populations grow?

A. Most organisms produce more offspring than the number that can survive.

1. Example:  A herring can lay a million eggs in a year.

B. If all the babies (or eggs) survive, the species would reach its biotic potential.

1. Biotic potential = maximum rate of growth

A. Examples

1. Humans: 6%/year (double in 11 years)

2. Rats: 1.5%/day (double in 47 days)

3. Bacteria: 250%/hour

III. What limits growth?

A. Most populations do not reach their biotic potential, because the environment limits their growth.

B. Limiting resources include:

1. Water, food, light, living space

C. As populations increase, they are also limited by:

1. Predators

2. Environmental damage (wastes in water)

3. Disease

D. Eventually, populations reach a limit called carrying capacity.

1. Carrying capacity: maximum that the environment can support for a long time

Aim #2: Growth of the human population- relationship between technology, economy, and population size (factors affecting birth and death rate)

I. Technology and Population

A. Early humans were hunter-gatherers (got food by hunting, fishing, and gathering wild plants.)

1. They had small, nomadic populations that required a lot of land.

2. Life expectancy was short due to limited food, disease, and dangerous animals.
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B. About 10,000 years ago, people developed agriculture. The population increased because:

1. There was more food.

2. Food could be stored.

3. It made sense to have a lot of children to help run the farm.

4. But death rate remained high.

C. From 1800-1930, population doubled (up to 2 million) because people were living larger, due to:

1. Improved sanitation

2. Increased food supply

3. Vaccinations

II. Stages of Population Growth

A. Birth and death rates are both high.

1. Population grows slowly.

2. Typical of early industrial society

B.  Birth rate is high and death rate gets lower. 

1. Population grows rapidly.

2. Typical of early industrial society.

3. Presently seen in developing countries.

C. Birth rates fall to equal death rates.

1. Population size remains constant.

2. Typical of highly industrial society in which people want fewer children and have them later.

3. Example:  U.S., Canada

Aim #3: Effects of Overpopulation- problems with food, clean water, crowding in cities, and environmental refugees

I. Limiting Factors

A. Fuel wood: in many developing countries, there is enough food, but not enough wood to cook food or sterilize water.

B. Water: sometimes the same water is used for drinking, cleaning, and sewage disposal.

1.Water can contain pathogens such as e. coli or cholera  (both can cause severe dehydration).

2. Example:  Cholera epidemic in Lima in1991

C. Food

II. Urban Problems

A. As populations grow and industry develops, more people move to cities.

B. If people move to cities quickly, they become crowded.  This increases the spread of disease and crime.

C. If there are not enough jobs, homelessness and hunger rise.

D. If problems affect large numbers of people, results can include riots and civil war.


[image: image43.png]


Su Ellen Silverman

   Environmental Science

    Edward R. Murrow High School
III. Environmental Refugees

A. People may flee their homes due to environmental problems such as:

1. Hunger (Somalia, Ethiopia)

2. Pollution (radiation from Chernobyl); Pesticide leak (Bhopal, India)

B. Large numbers of environmental refugees may be homeless/unemployed in new countries.

1. Their native countries may not recover from damage for a long time.

Review for final exam (2-4 days)

Final exam (2 days)

On the following pages, you will find some sample work sheets.  There are far too many to include here, but I will be glad to send others to you, if you request them, by e-mail.

EDWARD R. MURROW HIGH SCHOOL

ENVIRONMENTAL SCIENCE

                    NAME                                                      
         MS. SILVERMAN


Aim #1- How do we study the taste of water?


Introduction- Water quality is important to our survival. Water must be available, safe, and taste good enough to drink. Some people do not like the quality or taste of tap water, so they buy bottled water. Can you tell the difference between tap water and bottled water? Today you will find out.


Instructions- On the teacher’s desk are three bottles of water, marked A, B, and C.  All are safe to drink. Working in groups of four, take some from each bottle and see if you can detect any difference or if you have a preference. Answer the questions below based on your observations. (Hint- you may find it helpful to label your paper cups.)

1.Before you taste the water, do you think you will be able to taste the difference?

2.What is the temperature of each sample?

3.Before drinking, smell each sample.  Can you detect any odor?  If yes, in which sample?

4.Can you taste any differences?  If so, describe them in detail.

5. Did you like one taste better than any other?  If so, which one?

6. Of the characteristics you observed, which is the most objective?

7. Describe all similarities and differences among the three bottles of water. 

8. After this experiment, would you buy bottled water?  Why or why not?

EDWARD R. MURROW HIGH SCHOOL 

       ENVIRONMENTAL SCIENCE       

 NAME                                                      
                    BAND__________

Lab- Tree Identification

Equipment- Tree identification guide


There are many types of trees that can be seen in Brooklyn. Most of them are deciduous (they lose their leaves in the fall). Today we observe the biodiversity among trees surrounding this building. Working with a partner, look at the leaves on the trees. The Tree Guide is organized by leaf shapes. Once you have identified the tree, write its name down. Note how many of each species you find.

	                       Species
	       Number of Specimens

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


NUMBER OF SPECIES __________________                      

TOTAL NUMBER OF TREES   ____________                 

MOST COMMON SPECIES  _______________                           

1.How were all the leaves similar?

2.Describe four differences between species that you observed.

3.How are these trees well adapted for life in New York?  Describe at least three adaptations.

4. Why are these leaves not green in the fall?

5. Describe three features of leaves that helped you identify the trees.

6. How did the branches and bark help you identify the trees? Describe at least three features.

7. Name and describe any animals you saw in the trees. (Be specific: “bird” and “insect” are not specific enough.)
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