Chapter 4 Ecosystems and Communities

Section 1 The Role of Climate

· Plants and animals vary in their adaptations to temp, rainfall, and other environmental conditions

· Species vary in their tolerances for conditions outside their normal ranges

· Climate

· In the atmosphere, temp, precipitation, and other environmental factors combine to produce weather and climate

· Weather is the day – to day condition of Earth’s atmosphere at a particular time and place

· Climate refers to the average, year – after year conditions of temp and precipitation in a particular region

· Climate is caused by: 

· trapping of heat by the atmosphere

· latitude

· transport of heat by winds and ocean currents

· the amount of precipitation that results

· shape and elevation of land masses also contribute

· The energy of sunlight drives weather and helps determine climate

· The Greenhouse Effect

· Carbon dioxide, methane, water vapor, and trace gases trap heat energy and maintain Earth’s temperature range.

· The natural situation in which heat is retained by this layer of greenhouse gases is called the greenhouse effect

· Carbon dioxide is the main greenhouse gas

· Effects of Latitude on Climate

· Earth is a tilted sphere so solar radiation strikes different parts of Earth’s surface at varies angles through the year.

· As a result of differences in latitude and the angle of heating, Earth has three main climate zones: polar, temperate, and tropical

· Polar – cold; sun’s rays strike at a very low angle 

· Temperate – middle; temp varies with seasons

· Tropical – at the equator, direct sunlight year round, almost always warm

· Heat Transport in the Biosphere

· The unequal heating of Earth’s surface drives winds and ocean currents, which transport heat through the biosphere

· Landmasses can interfere with the movement of air masses

Section 2 What Shapes an Ecosystem

· Biotic and Aboitc Factors

· biotic factors – biological influences on organisms – living things – ex: plants, animals, bacteria

· abiotic factors – physical or nonliving factors that shape ecosystems – ex sunlight, dirt, temp, water

· Together, biotic and abiotic factors determine the survival and growth of an organism and the productivity of the ecosystem in which the organism lives

· The area where an organism lives is its habitat.  

· A habitat includes both biotic and abiotic factors

· An address

· Niche

· niche – is the full range of physical and biological conditions in which an organism lives and the way in which the organism uses  those conditions

· its occupation

· ex: its place in the food web, temp at which it survives, types of food it eats, when and how it reproduces

· no two species can share the same niche in the same habitat

· Community Interactions

· Community interactions, such as competition, predation, and various forms of symbiosis can powerfully affect an ecosystem

· Competition – occurs when organisms of the same or different species attempt to use an ecological resource (necessity of life)  in the same place at the same time

· Competitive exclusion principle states that no two species can occupy the same niche in the same habitat at the same time

· Predation – an interaction in which one organism captures and feeds on another organism

· Predator – does the hunting and killing; prey is eaten

· Symbiosis – any relationship in which two species live closely together

· Mutualism – both species benefit from the relationship

· Flowers and insects

· Commensalism – one member benefits and the other is neither helped nor harmed

· Barnacles and whales

· Parasitism – one organism lives on or inside another organism and harms it

· Tapeworm and mammals

· Ecological Succession

· Ecosystems are constantly changing in response to natural and human disturbances.  As an ecosystem changes, older inhabitants gradually die out and new organisms move in, causing further changes in the community

· Series of predictable changes that occurs in a community over time is called ecological succession

· Slow changes or rapid changes 

· Primary Succession – on land, succession that occurs on surfaces where no soil exists

· Islands from volcanic eruptions or rocks that were once covered in ice

· The first species to populate an area is the pioneer species

· Lichens – fungus and alga in a mutualistic relationship

· Secondary Succession – when a disturbance of some kind changes an existing community without removing the soil

· Land is cleared, fire

· Climax community – stable community 

· Virginia’s climax community is the deciduous Oak – Hickory forest

· Succession occurs in marine ecosystems as well

Section 3 Biomes

· Biome – a complex of terrestrial communities that cover a large area and is characterized by certain soil and climate conditions and particular plants and animals

· An adaptation is an inherited characteristic that increases an organism’s ability to survive and reproduces

· Variations in plants and animals help different species survive under different conditions in different biomes

· Plants and animals also exhibit variations in tolerance (ability to survive and reproduce under conditions that differ from their optimal conditions)

· Biomes and Climate

· climate in small area that differs from the climate around it is called a microclimate

· Climate has two main components – temp and precipitation

· The Major Biomes

· At least 10 different biomes (see chart)

· Each of these biomes is defined by a unique set of abiotic factors (particularly climate) and certain plants and animals

· Other Land Areas

· Mountain Ranges – found on all continents

· Abiotic and biotic conditions vary with elevation

· Polar Ice Caps – border the tundra

· Cold all year

· Arctic Ocean – Greenland – Polar bears, seals, insects and mites

· South polar region (Antarctica) – penguins and marine mammals

4-4 Aquatic Ecosystems

· Aquatic ecosystems are determined primarily by the depth, flow, temperature, and chemistry of the overlying water.

· Often grouped according to the abiotic factors that affect them

· Freshwater Ecosystems

· 3% of the surface water on Earth is fresh water

· freshwater ecosystems can be divided into two main types: flowing – water ecosystems and standing –water ecosystems

· Flowing Water Ecosystems

· Rivers, streams, creeks, and brooks

· Adapted to the rate of flow

· Hooks, suckers, streamlined bodies, 

· Lots of dissolved oxygen but little plant life

· Standing Water Ecosystems

· Lakes and ponds

· Circulation of water helps to distribute heat, oxygen and nutrients 

· Freshwater Wetlands

· Water either covers the soil or is present at or near the surface of the soil for part of the year

· Flowing or standing 

· Fresh, salty or brackish

· Breeding grounds

· 3 main types of freshwater wetlands

· bogs, marshes swamps

· Chesapeake Bay

· estuaries – are wetlands formed where rivers meet the sea

· Chesapeake Bay is the largest estuary in the US

· Salt marshes – temperate – zone estuaries 

· Human activities have had a negative impact on Chesapeake Bay ecosystems

· 1983 everyone started working together to improve the bay

· coastal wetlands – mangrove swamps are widespread across tropical regions

· largest in the continental US is within the Florida’s Everglades National Park

· Marine Ecosystems

· photic zone – upper layer where photosynthesis takes place

· aphotic  zone – under photic zone and is permanently dark

· chemosynthetic autotrophs survive

· Marine biologist divide the ocean into zones based on depth and distance from shore

· Intertidal Zone – Once or twice a day, submerged in seawater.  The remainder of the time they are exposed to air, sunlight, and temperature changes. 

· Coastal ocean – extends from the low tide mark to the end of the continental shelf

· Coral Reefs - 

· Open Ocean – begins at the edge of the continental shelf and extends outward.  It is the largest marine zone, covering more than 90% of the surface area of the world’s oceans
· Benthic Zone – ocean floor
