Standard 6. Ecology XE "Ecology" 
Broad Concept: Ecology is the interaction among organisms and between organisms XE "living organisms"  and their environment XE "environment" .

6.1 Explain how birth, death, immigration, and emigration influence population size.

· About Ecosystems

· Within ecosystems there is a constant struggle to survive. Survival often means competing for resources (food, minerals, etc) and finding ways to reproduce.

· Populations are dynamic in their size. There are several variables that affect that size, such as; birth rate, death rate, immigration, and emigration.
· Birth rate - Rate at which a population adds new members.

· Death rate – Rate at which members of a population die.

· Immigration – The number of organisms that move into a population given at a given location.

· Emigration - The number of organisms that leave a population to move to a new location.
· Birth and/or immigration may lead to higher competition for resources. Large populations affect the variability of species, making a genetically diverse population.

· Death and/or emigration may lead to less competition for resources or a higher survival rate. Lower population sizes have less genetic diversity, meaning less variability. 
6.2 Analyze changes in population size and biodiversity (speciation and extinction) that XE "ecosystem"  result from the following: natural causes, changes in climate XE "climate" , human activity, and the introduction of invasive, non-native species. 

· Changes in size and biodiversity
· Population size and biodiversity are greatly affected by the biotic and abiotic conditions of an ecosystem.  These conditions may serve as limiting factors.
· Natural causes
· Volcano eruptions, hurricanes, or tornados or even normal seasonal change have to ability to decrease or increase the amount of species and organisms within an ecosystem

· Changes in climate
· Climate change is associated with longer time periods that may eventually stress a population to extinction or serve as a selective pressure
· Human activity

· Hunting species to extinction, the introduction of toxic compounds (pollution) or invasive, non-native species into an ecosystem can reduce biodiversity and population sizes. 

· DDT spraying is an example of toxic compound build up (biological magnification). When used, DDT (a pesticide that is now banned) would drain into rivers and stream and end up in plants. DDT would accumulate in the plants that would later be eaten by herbivores. DDT eventually would end up at the top of the food chain, accumulate and reduce numbers in certain populations.

· Deforestation and destruction of habitat by developing land for human use can also reduce populations and biodiversity. By destroying an organism’s habitat, extinction of a species or destruction of an entire ecosystem may occur.

· Marshlands and swamps are often protected to ensure that an organism’s habitat is not destroyed.

· Human effects on the environment are also long term. Global warming and global climate change can both affect ecosystems and biodiversity.

· Introduction of invasive, non-native species - By introducing a species into an environment where it has few or no predators, and may reproduce rapidly. This will overrun other populations and disrupt the balance of habitats in an ecosystem.

6.3 Use a food web XE "food web"  to identify and distinguish producers, consumers, and decomposers, and explain the transfer of energy through trophic levels XE "energy:transfer through trophic levels" . Describe how relationships among organisms (predation, parasitism, competition, commensalism, and mutualism) add to the complexity of biological communities.

· Most ecosystems are too complex to be displayed as a simple food chain. Food webs more accurately represent the intertwining of food chains that provide for the flow of energy in an ecosystem. 
· Autotroph- organism that can capture energy from sunlight or chemicals and use it to produce its own food from inorganic compounds; also called a producer.

· Heterotroph-
organism that obtains energy from the foods it consumes; also called a consumer..

· Trophic level-
 A step in a food chain or food web. 
· Decomposers are typically bacteria or fungi and are responsible for the cycling or nutrients back to the environment. Decomposers feed at all trophic levels.  
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The picture to the left represents a food chain in a marine environment. 
· Energy Flow 
· The sun is the ultimate source of energy in most of the ecosystems that we interact with. The sun’s energy enters an ecosystem by way of the autotrophs, green plants, through the process [image: image2.png]g\’%‘? %4
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of photosynthesis.

http://www.glencoe.com/qe/qe153.php?qi=4715&st=
· Only about 10% of available energy is transferred from one trophic level to another.  This is known as the 10% rule.  Most of the energy is unusable as a result of heat loss from metabolic respiration.  Other energy is unavailable to subsequent trophic levels due to waste production and mortality of organisms.

Key Terms

· Predation- An interaction in which one organism captures and feeds on another organism which results in a transfer of energy.

· Symbiosis- A relatively long term relationship in which species interact.
· Mutualism- A symbiotic relationship in which both species benefit from the relationship.

· Commensalism- A symbiotic relationship in which one member of the relationship benefits and the other is neither helped nor harmed.

· Parasitism- A symbiotic relationship in which one organism lives in or on another organism (the host)and harms it.

· Niche- A full range of physical and biological conditions in which an organism lives and the way in which the organism uses those conditions.

· Competitive Exclusion Principle- An ecological rule that states that no two species can occupy the same exact niche in the same habitat at the same time because the most fit species will out-compete the other.
6.4 Explain how water, carbon, and nitrogen cycle between abiotic resources and organic matter in an ecosystem and how oxygen cycles through photosynthesis and respiration.

Cycles of Matter
· Matter, unlike energy, travels within and between ecosystems and must be constantly recycled.
· The water cycle

· Evaporation-the process of liquid water becoming water vapor

· Transpiration is the loss of water through plants.

· As the sun heats the atmosphere, water evaporates into water vapor and begins to rise. The moist air, as it rises, cools and begins to condense. 
· The condensation returns to the surface as either snow, sleet, hail or rain. This process is called precipitation. 
· The carbon cycle

· Carbon is “fixed” from CO2 to carbohydrates by plants through photosynthesis.
· Carbohydrates are then used as an energy source in heterotrophs which release carbon as CO2  gas.

· Some carbon was fossilized millions of years ago and is now harvested as “fossil fuels.”

· As fossil fuels are burned as an energy source, tons of carbon is released into the atmosphere.  

· The nitrogen cycle

· Nitrogen is necessary to all living things. Nitrogen is found in amino acids which are used to build proteins in living things. 
· Bacteria convert proteins to ammonia through ammonification.  

· Another group of bacteria add nitrogen to the soil through nitrogen fixation (ammonia to nitrites, then nitrites to nitrates). 
· The nitrogen, in the form of nitrates, is then picked up by the roots of plants and used to make proteins. 
· Animals obtain the nitrogen by eating the plants or other animals that have eaten plants. 
· Nitrogen then returns to the soil as living organisms die and decomposers break down the organism.

· Oxygen cycle

· Plants that photosynthesize use CO2 and H2O to create sugars and O2. Respiration then uses this O2 to survive. One of the products of respiration is CO2, which is eventually cycled back. Carbon and Oxygen are effectively cycled from photosynthesis to respiration.
