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Chapter 2 Environmental Science
Ecosystems and Biomes

Section 2-1 Energy Flow in Ecosystems
>>>Energy Roles

· A Producer is an organism that can make its own food. 

· A Consumer is an organism that obtains energy by feeding on other organisms.

· A Decomposer is an organism that breaks down wastes and dead organisms. 

· Producers include plants, algae, and some bacteria.

· Energy enters most, but not all ecosystems as sunlight. 

· Producers are the source of all the food in an ecosystem.

· Two major groups of decomposers are bacteria and fungi.
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· Decomposers return raw materials to the environment.
>>>Food Chains and Food Webs

· A series of events in which one organism eats another and obtains energy is called a food chain. 
· Grass would be a Producer.
· A mouse that eats grass would be a first-level consumer. 

· A hawk that eats the mouse would be a second-level consumer. 

· The many overlapping food chains in an ecosystem make up a food web. 

· Second level consumers may be carnivores or omnivores. 

· An organism may play more than one role in a food web. 

>>>Energy Pyramids

· An energy pyramid shows the amount of energy that moves from one feeding level to another in a food web. 
· The greatest amount of energy is available at the producer level.

· Most food pyramids have only three or four feeding levels.

· The top of the pyramid contains the fewest organisms. 

· Each level has a limited amount of energy available. 

Section 2-2 Cycles of Matter

>>>Recycling Matter

· Matter is made up of tiny particles called atoms
· Combinations of two or more of these tiny particles are called molecules.

· The supply of matter in an ecosystem is limited.

· Matter is recycled in an ecosystem.

· Energy must be supplied constantly to an ecosystem. 

>>>The Water Cycle

· Water is the most common compound in all living cells on Earth. 

· The continuous process by which water moves from Earth’s surface to the atmosphere and back is the water cycle.

· Evaporation is the process by which liquid water changes to water vapor. 

· Condensation is the process by which water vapor changes to liquid water. 

· Precipitation is forms of water that fall from clouds and reach Earth’s surface. 

· The energy for evaporation comes from the sun. 

· Condensation results in the formation of clouds. 

· Four forms of precipitation are rain, snow, sleet and hail. 

>>>The Carbon and Oxygen Cycle

· Carbon dioxide is necessary for life. 

· Consumers release carbon dioxide as a waste product. 

· Consumers take in oxygen for their life processes. 

· Producers take in carbon dioxide during photosynthesis.

· Producers release oxygen as a result of photosynthesis. 

>>>The Nitrogen Cycle

· Most organisms cannot use “free” nitrogen.

· “Free” nitrogen is nitrogen that is not combined with other kinds of atoms. 

· Nitrogen needs to become “fixed” or combined with other atoms for most organisms to utilize it. 

· The process of changing free nitrogen into a usable form of nitrogen is called nitrogen fixation.
· Most nitrogen fixation is performed by certain types of bacteria. 

Section 2-3 Biogeography 

>>>Introduction

· The study of where organisms live is called biogeography. 
>>>Continental Drift

· Continental drift is the very slow movement of the continents on a layer of hot, dense liquid. 

· The breakup of Pangea and the movement of the continents have had a large impact on the distribution of species. 

>>>Means of Dispersal

· The movement of organisms from one place to another is called dispersal. 
· Dispersal can be caused by wind, water and living things. 

· Wind disperses the seeds of plants, the spores of fungi, tiny spiders, and many other small, light organisms.  
· Living things can disperse seeds and other small organisms on or in its body from place to place. 

· Species that have naturally evolved in an area are called native species. 

· Species that have been carried into a new locale by people are called exotic species.  

>>>Limits to Dispersal

· Three factors that limit dispersal of a species are physical barriers, competition and climate. 

· Physical barriers include water, mountains and deserts.

· Competition may act as a barrier if a species already in the area and thriving, out-competes a new species.
· The typical weather pattern in an area over a long period of time is the area’s climate. 

· Places with similar climates tend to have species that occupy similar niches. 

Section 2-4 Earth’s Biomes
>>>Introduction

· A group of ecosystems with similar climates and organisms are called a biome. 

· Temperature and Precipitation are the two main factors that determine an area’s biome. (Climate)
>>>Rain Forest Biomes

· There are two types of rain forests, tropical and temperate. 

· The temperate rain forest is found only in the northwestern United States.

· It receives over 300 cm of rain each year and has some of the largest trees in the world. 

· Tropical rain forests are located in the regions near the equator. 

· Unlike the temperate rainforest the climate is warm and humid all year in the tropical rain forest.
· Tropical rain forests grow in layers and create specialization in plants and animals. 

· The main layer is called the canopy, which forms a green leafy roof over the ground. 

· Under the canopy is a layer of shorter trees and vines called the understory. 

· These areas contain more animal and plant diversity then all the other biomes combined. 

>>>Desert Biomes

· Deserts have more evaporation than precipitation. 

· Less than 25 cm per year. 

· Deserts have extreme temperatures, both cold and warm.

· Organisms have to adapt to live in such a harsh climate. 

>>>Grassland Biomes

· Grasslands have rich soils.

· They are home to many of the largest land animals on Earth. 

· Grasslands close to the equator are called savannas.

· Very few trees grow in the grasslands due to the lack of precipitation. 
>>>Deciduous Forest Biomes

· Trees that shed their leaves and grow new ones each year are called deciduous trees. 

· These forests experience a wide range of temperatures. 

· Usually have four seasons

· The large variety of plants creates many different habitats. 

· Many animals migrate to warmer areas during the winter season. 

>>>Boreal Forest Biomes

· Boreal forests have a colder climate and shorter growing season than the deciduous biomes.

· Coniferous trees are found in the boreal forest.

· They have needles instead of leaves that they keep year round. 

· This biome is also known by its Russian name the taiga. 

>>>Tundra Biomes

· An extremely cold and dry land biome is tundra.

· The tundra often times receives less precipitation then a desert. 

· The soil is frozen all year, and is called permafrost. 
· Plant life of mosses and lichens are supported by the marshy ponds that form during summer months. 

Section 2-5 Aquatic Ecosystems
>>>Introduction

· Aquatic or water-based biomes are classified into two groups, freshwater and marine (or saltwater) ecosystems.

· Water biomes are affected by temperature, sunlight, oxygen and salt content. 

>>>Freshwater Biomes

· Streams are the collecting points of runoff from precipitation.

· Streams usually have fast currents preventing algae from growing in large amounts. 

· Streams join together to form rivers. 

· Ponds and lakes generally have standing fresh water with calmer currents. 

· Lakes are bigger then ponds. 

>>>Marine Biomes

· An estuary is where the fresh water from a river and salt water meet. (Brackish Water)

· Estuaries have unique aquatic life due to the mixture of salt and fresh water. 

· An intertidal zone is the area between the highest and lowest tide. 

· Pounding waves makes this zone dangerous. (You also have to deal with extreme temperature change.)
· The neritic zone is below the low-tide line and out over the continental shelf. 

· Neritic zone has sunlight making it diverse in aquatic life. (Coral Reefs)

· Open ocean is split into two zones the surface and deep zones. 

· Algae form the basis of food in the open ocean. 
· The lack of light in the deep zone causes unique adaptations in some aquatic life. 
