Ecology:  Populations and Communities
Living Things and the Environment:
ecosystem =  all the living and nonliving things that interact in a particular area


ex:  prairie, forests, streams, oceans

habitat = The place where an organism lives and that provides the things the organism needs
                -provides food, water, shelter, so it can grow and reproduce

    -part of an ecosystem



ex: tree, undergrowth, soil

biotic factors = the living parts of an ecosystem



(Bio means life)



-plants, animals, bacteria, fungi, protists
abiotic factors = the nonliving parts of an ecosystem
(prefix a means not)

-water, sunlight, oxygen, temperature, soil


*Water – required by all living things


*Sunlight – necessary for photosynthesis



-almost all energy on earth originally came from sunlight (ex: fossil fuels)


*Oxygen – most living organisms need oxygen to survive

*Temperature – most living things can only live in a specific range of temperatures.

*Soil – mixture of rock fragments, nutrients, air, water, and the decaying remains of living 
            things

-lots of different types of soil depending its contents; sand and clay are types of soil
species = a group of organisms that are physically similar and can reproduce with one another to produce fertile offspring
populations = all the members of one species in a particular area


-made up of individual organisms

community = all the different populations that live together in an area
ecology = study of how living things interact with one another and with their environment
Populations:
population density = the number of individuals in a specific area

- a way to state the size of a population


Formula:  Population Density  =    # of individuals

                                                             Unit area

Methods to determine size of population:  
Direct Observation = counting each individual

Indirect Observation = observing tracks or other signs of animals to estimate the population
Estimate = an approximation of a number, based on reasonable assumptions
Sampling = counting the number of organisms in a small area then multiplying to get an estimate in a      

     larger area

-sample should have the same density as the larger area
Mark and recapture = involves capturing a group of animals, marking and then releasing them, after a        

     second recapture, the size of the population can be estimated
*Ecologists use these methods to monitor the size of a population over time.
-changes occur due to when members enter or leave the population

Ex: birth, death, immigration, emigration


Birth rate = the number of births in a population in a certain amount of time


-major way individuals are added


Death rate = the number of deaths in a population in a certain amount of time.


-major way individuals leave 

Population Statement:

If birth rate (b) > death rate population size increases


If death rate (d) > birth rate population size decreases

Growth Rate (G) = the rate at which a population is changing


Formula:  growth (G) = birth rate (B) – death rate (D)           (G = B – D)

immigration = moving into a population

emigration = leaving a population 

carrying capacity = x
limiting factor = an environmental factor that prevents a population from increasing. 

-any biotic or abiotic factor that can affect population size

ex:  amount of food available
 -amount of space available

- weather events 

Natural Selection = the process by which individuals that are better adapted to their environment are more likely to survive and reproduce than other members of the same species

adaptation = the behaviors and physical characteristics of species that allow them to live successfully 
      in their environment
* Every organism has a variety of adaptations that are suited to its specific living conditions. 

niche = an organism’s particular role in an ecosystem, or how it makes its living
-includes: type of food it eats, how it obtains food, if it is food for another species, how the organisms reproduces, physical conditions it need to survive, and how it interacts with other organisms
Types of Interactions: 

competition = the struggle between organism for the limited resources (food, water, shelter) in a habitat
* Two species cannot occupy the exact same niche, because they will compete directly against  

    each other, and one species eventually will die off.

predation = the interaction in which one organism hunts and kills another for food
predator = a carnivore that hunts and kills other animals for food and has adaptations that help it capture the animals it preys upon
Predator adaptations: 

claws, sharp teeth, stingers, strong muscles, great speed

ex:  cheetah runs very fast,  many species of jellyfish have poisonous tentacles, owls have big 
        eyes, bats use sonar for hunting, dolphins use underwater (= submarine) echolocation 
prey = an animal that a predator feeds upon
Prey adaptations: Defense strategies
1.  camouflage =  a protective coloration, blending in with the background or habitat

crypsis = blending in with the habitat because of behavior, a type of camouflage

2.  protective coverings = shells, spines, etc.

3.  warning coloring = bright colorations to indicate an animal is poisonous

4.  mimicry = when one species takes on the appearance of another more dangerous species
5.  false coloring = coloring which makes part of an organism appear larger or something it is not
6.  chemical defenses/defensive chemicals = poison, foul taste or odor, biotoxins (ex: pungent onions)

7.  threat displays = puffing up and turning sideways to appear larger, barring teeth, screaming loudly
Symbiosis = a close relationship between two species that benefits at least one of the species.

Types of Symbiosis:

1.  Mutualism = a symbiotic relationship in which both species benefit

ex:  Escherichia coli (e-coli) in our intestines

2.  Commensalism = a symbiotic relationship in which one species benefits and the other species is 
neither helped nor harmed (not common in nature)

ex:  red-tailed hawk & cactus

3.  Parasitism =  a symbiotic relationship in which one organism is living on or inside of another 
organism and harming it

parasite = the organism that benefits when it lives on or in a host
-does not kill the host or it would lose its home, food, shelter and breeding site
ex: fleas, ticks, leeches, tapeworms


host = the organism that provides a suitable environment for and is harmed by a parasite
Ecosystems and Biomes:  Energy flow in ecosystems

Objectives: Use food webs to describe how energy and matter are transferred from one organism to another.   Trace the transfer of matter in a food chain and food web. 

Ecologists study feeding patterns to learn how energy flows within an ecosystem. 

Each organism has a different role (part of the organism’s niche, or functional role in an ecosystem) in the movement of energy through its ecosystem.

An organism’s energy role is determined by how it obtains energy and how it interacts with the other living things in its ecosystem.  

* Energy first enters most ecosystems as sunlight. 

Photosynthesis = the process by which plants and some other organisms capture light energy and use it to make food from carbon dioxide and water. 



6CO2  
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        carbon dioxide  
      water


oxygen
           glucose (sugar)
Energy Roles: (Producer, Consumer, Decomposer)

Objective: Compare/contrast food/energy requirements of different organisms: compare food requirements in autotrophs and heterotrophs: illustrate food and energy requirements in autotrophs and heterotrophs: Describe the role of producers, consumers and decomposers in a food web.

Producer = an organism that can make its own food (synonym: autotroph)


-most through photosynthesis


-some through other chemical reactions


-source of all food in the ecosystem


-ex:  plants, algae, some bacteria

Heterotroph = an organism that cannot make its own food

-depend on producers for food and energy.

Consumer = an organism that obtains energy by feeding on other organisms


Classes of consumers:



Herbivores = consumers that eat plants



herba = grass or herb   vorare = to eat




ex:  caterpillars, deer, cattle



Carnivore = consumer that eat only animals



carnis= flesh



ex: lions, spiders, snakes



Omnivore = consumer that eats both animals and plants




omni = all




ex: humans, crows, goats



Types of Omnivores:  


Scavenger = a carnivore that feeds on the bodies of dead organisms




ex: catfish, vultures, lobsters, crabs, shrimp (all bottom feeders)



Decomposer = organisms that breaks down large chemicals from dead organisms 



into small chemicals and returns important materials to the environment. 




ex: bacteria, fungi 

*Decomposers are essential for the recycling of molecules in the ecosystem.  Without them, the wastes and dead animals would just pile up and the nutrients 
and energy would not be able to be used by any other organisms. 

Food Chains and Food Webs:

Objective:   Explain the food web/food chain cycles in nature that affect living things.  

The movement of energy through an ecosystem can be shown in diagrams called  food chains and  food webs. 

Food Chain = a series of events in which one organism eats another and obtains energy

-shows one possible path for the flow of energy

-arrows follow the flow of energy
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Food Web = the pattern of the many overlapping food chains in an ecosystem

-more realistic flow of energy

-energy has many paths through many different organisms

-each organism can have more than one role.

* Organisms use the energy to move, grow, reproduce and carry out other life activities.  Over ninety percent (>90%) is lost as heat, so only a small amount (<10%) of the energy is passed to the next level in the food chain or food web = The Rule of Ten. 

* Most food webs only have 3 to 4 levels since there is not enough energy to support many feeding levels. 

Energy Pyramid = a diagram that shows the amount of energy that moves from one feeding level 

to another in a food web.

-Most energy is stored at the producer level.

-The amount of energy in the producer level limits the number of consumers the ecosystem    

  can support. 

Cycles of Matter:

Objective:   Illustrate that the amount of matter remains constant but may be recycled in different forms: Explain the water cycle, carbon-oxygen cycle, the nitrogen cycle and other cycles of matter in nature. 

* Energy is not recycled, it must be constantly resupplied.  

* Energy can neither be created nor destroyed, it can be converted from one form to another.  

* The supply of matter in an ecosystem is limited, and must be recycled or the ecosystem would  

     quickly run out of the raw materials needed for life. 


-ex:  water, oxygen, carbon, nitrogen, calcium, phosphorus

The Water Cycle (The Hydrological Cycle) = a continuous process by which water moves from 
Earth’s surface to the atmosphere and back  


-evaporation, condensation, precipitation, transpiration. 


Evaporation = process by which molecules of liquid water absorb energy (from the sun) 


and change to the gas state


Condensation = process by which a gas changes back to a liquid


-occurs as the gas cools


-droplets form on dust particles to form clouds


Precipitation = forms as the droplets get larger and heavier, and fall back to earth


-rain, sleet, snow or hail


-most runs off into rivers and oceans, some seeps down to become groundwater

* Some water is given off by living things:


-Transpiration = plants through leaves


-Respiration = animals by breathing and creating bodily waste

The Carbon & Oxygen Cycle = recycling of both is linked together in photosynthesis and cellular respiration:
1) during photosynthesis, producers take in CO2 from the air


2) producers use this carbon (H20 and sunlight) to make sugars and starches


3) producers release oxygen as a byproduct of photosynthesis


4) consumers use the oxygen 

5) consumers break down the sugars and starches into simpler molecules (CO2 and H2O)   

     and release them as waste

*Carbon and nitrogen are necessary building blocks in the matter that makes up all living things. 

The Nitrogen Cycle =  


-Nitrogen makes up 78% of the air in our atmosphere.


-Most organisms cannot use the ‘free’ nitrogen in the air, it must be ‘fixed’ or combined 
  

               with other elements.


-Nitrogen Fixation:  Fixed nitrogen can be used by organisms to build proteins and other 
       

               complex molecules (compounds). 

-Some bacteria break the compounds down completely and release free nitrogen to the air.

Nitrogen Fixation = process of changing free nitrogen gas into a usable form of nitrogen.



-It is performed by bacteria, especially bacteria in root nodules on legumes (clover, 

    beans, peas, alfalfa, and peanuts).

*Decomposers break down the complex compounds from wastes and dead organisms and return the   

  nitrogen compounds to the soil.

ADDITIONAL NOTES:

Biogeography = the study of where organisms live

-describes where living things are found on Earth


{Bio = life, geo = earth, graph = description}

Continental drift = the very slow movement of the continents

Dispersal = the movement of organisms from one place to another


-It is caused by:


wind - seeds, spores, tiny organisms   


water - objects that float, coconuts


living things - sticking to larger organisms, in wastes, by humans

Native species = organisms that have naturally evolved in an area

Exotic species = organisms that are carried to a new location by people

Factors that limit dispersal: 


Physical Barriers = features that limit the movement of organisms


-ex: water, mountains, deserts


Competition - a barrier to dispersal because new organisms must find a unique niche or 

outcompete native species

Climate = typical weather pattern in an area over a long period of time
-Most species are adapted to specific conditions. 

Weather = day to day conditions in an area
