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An automobile engine changes chemical
energy to mechanical and heat energy.

Atree changes radiant energy to
chermical eneray.

—

Hammering a nail changes mechanical
energy to deformation and heat energy.

A thermonuclear reaction changes nuclear
energy to radiant and heat energy.

AN electric mixer changes electrical energy
to mechanical and heat energy.

A lamp changes electrical energy to radiant
and heat energy.
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� INCLUDEPICTURE "http://www.goldiesroom.org/Multimedia/Bio_Images/22%20Ecology/02%20Ecological%20Organization.jpg" \* MERGEFORMATINET ���





Ecology is the study of the interactions between organisms and their environment.





Individual: One living being.


Population: A group of individuals of the same species living in the same area.


Community: Populations of different species living in the same area with potential interactions.


Ecosystem: A community of different species interacting with one another and with their nonliving (abiotic) environment


Biosphere: Parts of the earth’s air, water and soil where life is found.





Habitat = organism’s address    Niche = organism’s role/job





The environment has biotic and abiotic components.


Biotic: living and once-living organisms


Ex. Bacteria, Archaebacteria, Protists, Fungi, Plants, Animals


Also includes dead organisms and waste of organisms





Abiotic: nonliving components


Ex. water, air, nutrients, rocks, heat, and solar energy


Each population in an ecosystem has a range of tolerance to variations in its environment.


Ex. The optimum temperature range for mesophilic bacteria is 15 - 45°C.





Practice: Label the biotic (B) and abiotic (A) factors below:
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Atmosphere


Wind speed


Humidity


Light intensity


Precipitation


Temperature





Water


pH and salinity


Dissolved nutrients


Dissolved oxygen





Soil


Nutrients


Moisture


pH


Structure


Temperature





� HYPERLINK "https://www.youtube.com/watch?v=E1pp_7-yTN4" ��Video clip�





Biotic factors that limit species’ distribution:


Interactions with other organisms can limit a species’ ability to survive and reproduce in an area (See examples below)





Abiotic factors that limit species’ distribution:


Temperature


Limits distribution of organisms b/c of its effects on biological processes


Especially for ectotherms


Water


All living things need water for survival (some more than others)


Sunlight


Light intensity limits plant growth!


Salinity


Salt concentrations affect the water balance of organisms through osmosis


Rocks & Soil


The pH, mineral composition and physical structure of rocks limit plant distribution





Limiting factors will limit the population growth and can be biotic or abiotic.





COMPETITION


An interaction between individuals brought about by a shared requirement for a resource in limited supply, leading to a reduction in survivorship, growth, and/or reproduction of the individuals concerned


Intraspecific: Individuals of the same species compete for resources


Interspecific: Individuals of different species compete for resources





PREDATION


Relationship in which one species (the predator) kills and eats the other (the prey)


Predators possess adaptations for securing prey


acute senses


claws, teeth, fangs, stingers, poison


Prey have adaptations that help them avoid predators


behavioral defenses (hiding, fleeing, self-defense, alarm calls)


cryptic coloration (camouflage)


aposematic coloration (bright warning coloration)


Batesian mimicry (harmless species mimics a harmful one)





PARASITISM


Symbiotic relationship in which one organism (the parasite) derives its nourishment from another organism (the host) which is harmed in the process


Types of parasites:


endoparasites – live within the body of their host


ectoparasites – feed on the external surface of their host





MUTUALISM


Symbiotic relationship that benefits both species involved


Ex: ants & acacia tree; the ants feed on the tree’s nectar and protect the tree from invaders or infections





Practice: Label each interaction





� INCLUDEPICTURE "http://www.visualphotos.com/photo/1x9115658/acacia_ant_pseudomyrmex_flavicornis_worker_enters_hollowed_out_spine_of_bullhorn_acacia_that_serv_298402.jpg" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://cdnimg.visualizeus.com/thumbs/f4/98/predator,use,for,ecology,unit-f49843dacb73897f83f38b233dad781f_h.jpg" \* MERGEFORMATINET ���





COMMENSALISM


Symbiotic relationship that benefits one of the species involved and neither helps nor harms the other species


Difficult to document a true example


Possible example: cattle egrets and water buffalo; the egrets feed on insects flushed out of the grass by the buffalo and most of the time, the buffalo are not affected





� INCLUDEPICTURE "http://eastmontscience.weebly.com/uploads/1/3/3/8/13389395/4482001.jpg" \* MERGEFORMATINET ���





� INCLUDEPICTURE "http://www.cals.ncsu.edu/course/ent525/close/parasitism.jpg" \* MERGEFORMATINET ���





Organisms are categorized according to trophic level:


Trophic = source of food


Two general trophic levels:


Primary producers


Consumers 





�





� INCLUDEPICTURE "http://terra.dadeschools.net/books/Biology/BiologyExploringLife04/0-13-115075-8/text/chapter36/36images/36-02.gif" \* MERGEFORMATINET ���





� HYPERLINK "http://education-portal.com/academy/lesson/food-chains-trophic-levels-and-energy-flow-in-an-ecosystem.html" \l "lesson" ��Video Clip�





Practice: Draw a simple food chain and label the trophic levels using your own organism examples





Primary producers


Autotrophs that convert carbon dioxide to organic materials


Photoautotrophs- All use sunlight for energy


Plants


Algae


Cyanobacteria


Chemoautotrophs- Oxidize inorganic compounds for energy


Bacteria





� INCLUDEPICTURE "http://thumbs.dreamstime.com/z/food-web-easy-to-edit-illustration-31606190.jpg" \* MERGEFORMATINET ���





Consumers


Consumers are heterotrophs that rely on primary producers for O2


Herbivores eat primary producers


Termed primary consumers


Rabbits, grasshoppers, deer, zooplankton, etc.


Carnivores that consume herbivores


Termed secondary consumers


Spiders, hyenas, birds, frogs, etc.


Carnivores that eat other carnivores


Termed tertiary consumers


Tigers, wolves, whales, hawks, snakes, etc.


Omnivores: feed on both plants and animals (pigs, cockroaches, humans, bears, etc.)


Decomposers: consumers that release nutrients from the dead bodies of plants and animals and return them to the soil, water and air for reuse by producers (bacteria and fungi)


Detritivores: feed on the wastes or dead bodies of other organisms, called detritus. Examples- mites, earthworms, catfish, vultures, etc.





Chain of consumption is called a food chain


Interaction between food chains called food webs





� INCLUDEPICTURE "http://rollandrock.typepad.com/davidbach/images/2007/05/20/kudzu2.jpg" \* MERGEFORMATINET ���


Kudzu taking over an area.





Ecosystems are comprised of native (normally found in that area) and nonnative (migrate to the area or are introduced by humans) species. Nonnative species are also called invasive, introduced or exotic species. Most introduced species live harmoniously within an ecosystem; however some introduced species can wreak havoc on the species diversity of an area. They can out-compete native species and overpopulate where they consume all available food supplies.





Second Law of Thermodynamics


When energy is changed from one form to another, we always end up with lower-quality or less usable energy than we started with (usually heat).





First Law of Thermodynamics


Also called the Law of conservation of energy


No energy is created or destroyed but can be changed from one form to another





� INCLUDEPICTURE "http://media.web.britannica.com/eb-media/48/99848-004-E8227A34.gif" \* MERGEFORMATINET ���





Energy transfer through food chains and food webs is not very efficient because, with each transfer, some usable chemical energy is degraded and lost to the environment as heat, as a result of the second law of thermodynamics.





On average, ecological efficiency is around 10%, which means that 90% of energy is lost to the environment as heat between each trophic level.





� INCLUDEPICTURE "http://www.geo.hunter.cuny.edu/tbw/nysid/lecture.notes/chapter.2/genera19.jpg" \* MERGEFORMATINET ���





� HYPERLINK "http://education-portal.com/academy/lesson/the-laws-of-thermodynamics.html" \l "lesson" ��Video Clip�





Practice: Calculate the kcal for the consumers above.





� INCLUDEPICTURE "http://www.currentscienceevent.org/wp-content/uploads/2011/04/Biomagnification_1.jpg" \* MERGEFORMATINET ���





Biological magnification: The concentration of toxic substances increases in each successive trophic level in the food chain


	Ex: DDT and Mercury


 








