ADDITIONAL TERMS FOR CHAPTER 1

albedo XE "albedo" - the ratio of the light reflected from an unpolished surface to the total light falling upon that surface.  Also refers to the reflectivity of a surface.  

allowance trading XE "allowance trading" - the EPA sets maximums for industrial pollution.  Companies polluting less than that value can trade or sell their unused allowance to other companies.

angle of incidence XE "angle of incidence" - the angle that is formed between a light ray incident on a surface and an imaginary line that is perpendicular to the surface at the point the light ray meets the surface.   If the sun is positioned directly overhead, the incoming sunlight strikes the surface of the Earth directly and is the most intense.  As the sun moves away from being directly overhead, the angle of incidence decreases, as does the intensity of the radiation.
atom XE "atom" - a unit of matter that is the smallest unit of an element and that still has all of the characteristics of that element.   Atoms consist of a centrally located dense region known as the nucleus that is positively charged due to the presence of protons.  Neutrons are also located in the nucleus.  The nucleus is surrounded by a 'cloud' of electrons.  Electrons further away from the nucleus have more energy content.  Atoms have an approximate diameter of 10-8 centimeter and remain undivided in chemical reactions except for limited removal, transfer, or exchange of certain electrons. 

atomic energy XE "atomic energy" - also known as nuclear energy.  Energy that is released and available due to controlled nuclear reactions- either fission or fusion.  

beta particle XE "beta particle"  (() - a high-speed electron or positron, especially one emitted during a nuclear reaction.  
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Big Bang XE "Big Bang" - a theory that proposes that about 15 billion years ago all of the matter and the energy in the universe was concentrated into a space approximately the size of a penny.  At some point a tremendous explosion occurred with the universe expanding outward from this central point.  As the universe expanded outward, matter began to collect into huge gas clouds, which then developed into stars and planets.  It is proposed that his expansion is finite and that it will at some time cease and the cycle will reverse itself, a process known as the Big Crunch.

Big Crunch XE "Big Crunch" - the collapse of the universe at which point matter, time, energy, and space will not exist.  

biofuel XE "biofuel" - a fuel that is produced from biological materials through combustion or fermentation.  Materials that can be used for biofuels are plants, sewage, wood pulp, agricultural wastes, kitchen wastes, etc.  Most biofuels are generated through anaerobic digestion, also known as biomethanation.  Ethanol can be produced by the yeast-based fermentation of corn or other crops.

biogas digesters XE "biogas digesters" - an inexpensive device that is used to convert various forms of biomass (animal and plant wastes) into methane through bacterial action.  

biological production XE "biological production" - hydrogen that is produced by either algae or bacteria by restricting the organisms of sulfur and oxygen.  Research stage only at this time.

biomass gasification XE "biomass gasification" - agricultural wastes, including wood wastes, which are superheated and turned into hydrogen and other products.

biomass plantations XE "biomass plantations" - the production of fast-growing trees (leucaenas, cottonwoods, etc.), shrubs, perennial grasses or water hyacinths in order to produce biomass that can be used as a fuel.

bitumen XE "bitumen" - a gummy, black, heavy oil extracted from tar sand and that is high in sulfur.

black body XE "black body" - an object that emits electromagnetic energy at any temperature at a maximum possible rate.  It can also describe an object that absorbs all energy that reaches it.  

central receiver system XE "central receiver system" - a system of mirrors, known as heliostats, that focus sunlight onto a central power tower generating extremely hot temperatures that are used to produce steam that can be used to make electricity.  A downside of this system is its being expensive to build so that the electricity produced is not competitively priced.
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chain reaction XE "chain reaction" - a series of nuclear reactions that are self-sustaining and which occurs when neutrons released from one atom splitting leads to splitting of other atoms.  


chemical change XE "chemical change" - results from the rearrangement of atoms to form new compounds. Example- burning wood.

chemical reaction XE "chemical reaction" - a process in which one or more chemical substances are changed into others having different chemical properties than the initial substances.  Example:  metallic iron can be heated with sulfur to produce a new compound, iron sulfide.  The iron sulfide has chemical properties different from either the iron or the sulfur.  

coal gasification XE "coal gasification" - the conversion of coal into synthetic natural gas (SNG).

conservation XE "conservation" - the protection, preservation, management, or restoration of wildlife and of natural resources such as forests, soil, and water.

convection XE "convection" - the transfer of heat in a gas or liquid by the circulation of currents from one region to another.

cooling options XE "cooling options" - environmentally sound methods that can be used to cool buildings. Examples include:  (1) insulation in ceilings (R60+); (2) insulation in walls (R30+); (3) trees; (4) awnings; (5) superinsulated windows; (6) fans instead of AC; (7) misters;  (8) reflective insulating foil in walls and attics; (9) attic fans; and (10) Earth tubes. 

critical mass XE "critical mass" - the amount of nuclear material that is required to sustain a nuclear fission chain reaction.

crop residues XE "crop residues" - stalks, husks, and other agricultural residue that can be collected and burned to produce electricity.  Bagasse (sugar cane residue) supplies ~10% of the electricity in Hawaii and Brazil.  Could potentially supply ~20% of the electrical need in the United States.  Could increase CO2 contribution to the atmosphere and affect global warming through the greenhouse effect.

cycle XE "cycle" -  the portion of an electromagnetic wave that includes one trough and one wave. 

destructive distillation XE "destructive distillation" - the heating of oil shale to 900oF to release oil.

deuterium XE "deuterium" - an isotope of hydrogen with an atomic weight of 2 and which consists of one proton and one neutron in the nucleus and symbolized as   

diffused solar radiation XE "diffused solar radiation" - a reduced amount of solar radiation that reaches the Earth's surface due to atmospheric scattering.  Scattering is a process whereby small particles and/or gas molecules diffuse the radiation without affecting the wavelength or energy.  Much of the ultraviolet radiation reaching the Earth is reflected back into space.  The amount of solar radiation that is diffused is dependent on the size of the particles, the number of particles, and the wavelength of the solar radiation.  Diffused solar radiation is also responsible for the blue color of the sky.  

direct solar radiation XE "direct solar radiation" -  solar radiation that reaches the Earth which has not been diminished or affected by atmospheric scattering.

distributed receiver system XE "distributed receiver system" - a solar thermal plant XE "solar thermal plant"  in which sunlight is focused on oil-filled tubes that can produce enough heat to produce steam that is then used to generate electricity.

dry steam XE "dry steam" - steam that does not contain droplets of water.  It is produced underground by heat produced from natural radioactive decay heating rocks that are in contact with water.  If the steam is close enough to the surface for drilling, it can be used to power turbines that generate electricity.

Earth's albedo XE "Earth's albedo" - the combined reflection of light from the Earth's atmosphere and surface.  For the Earth, it is approximately 30%.  

Earth tubes XE "earth tubes" - plastic tubes buried underground.  Air is circulated through the tubes to cool it and returned to the home for cooling purposes.  

electrical energy XE "electrical energy" - energy made available by the flow of electrons through a wire.

electric bicycles XE "electric bicycles" - bicycles that have been modified with small electric motors.  Currently they are able to go about 20 mph and last about 30 miles before needing recharging.  There are three times more bicycles in the world than automobiles.  • 60% of all travel is 6 miles or less.  90% of carbon monoxide in urban air comes from automobiles.  For more information on E-bikes go to http://www.evglobal.com/.

electric cars XE "electric cars" - cars that run on batteries.  Pros: (1) less pollution, although electricity needed for recharging could come from power plants that produce pollution; and (2) less expensive to charge a battery than to burn fossil fuel.  Cons: (1) batteries need to be changed frequently and are expensive; (2) mileage is limited to about 100 miles; (3) cost of batteries; and (4) charger makes it in the long run more expensive than conventional automobiles.  Not being actively produced at this time.  

electromagnetic energy XE "electromagnetic energy" - energy in the form of electromagnetic waves or radiation.  When the waves strike a surface, the energy is absorbed.

electromagnetic fields (EMFs)- XE "electromagnetic fields (EMFs)-"  low-energy, non-ionizing energy that is given off when electricity flows through wires.  Sources include power lines, appliances, etc.  Controversy exists over health effects.  
electromagnetic radiation XE "electromagnetic radiation" - a form of kinetic energy that consists of a wide band or spectrum of electromagnetic waves that differ in wavelength, frequency and energy content.  (Example: radio waves, light waves, microwaves, X-rays, etc.)

electrolysis of water XE "electrolysis of water" - breaking apart of water molecules into hydrogen gas and oxygen gas through the use of electricity.
electron XE "electron" - a subatomic particle that is part of the structure of an atom and that contains a negative charge.  Electrons occur in clouds in varying distances away from the center of the atom called the nucleus.  Electrons further away from the nucleus contain more energy than those closer to the nucleus.

emissivity XE "emissivity" - a ratio that represents the total output of energy from an object compared to that of a black body under constant conditions.

endothermic XE "endothermic"  (+(H). Chemical reaction that requires energy.

energy XE "energy" - a source of usable power, such as petroleum or coal.
energy flux XE "energy flux" - a measure of the flow of energy either from, into, or through a substance.

energy productivity XE "energy productivity" - also known as energy efficiency.  The amount of the energy that does useful work and that is not given off as wasted heat.

energy quality XE "energy quality" - energy that performs useful work and which is not given off as a heat by-product.

entropy XE "entropy"  (S)- measure of the randomness or disorder of a system.  The higher the             entropy, the greater the disorder.  

exothermic XE "exothermic"  (-(H).  Chemical reaction that releases energy.

Fahrenheit scale XE "Fahrenheit scale" - a scale of measuring temperature with the freezing of water occurring at 32o and the boiling of water at 212o.

fissionable isotope XE "fissionable isotope" - an isotope of an element that is capable of 'splitting' or undergoing nuclear fission when a neutron of sufficiently high enough energy collides with it. Examples include U-235 and Pu-239. 

  

form of energy XE "form of energy" - light, heat, electricity, chemical energy stored in bonds, mechanical energy of moving matter.  Example: water flowing and nuclear energy.

fractional distillation XE "fractional distillation" - the separation of crude oil into its constituents.  Involves heating the oil and then collecting it at different temperatures through the use of a cracking tower. 
frequency XE "frequency" - ν. The number of cycles of a wave that pass a point in one second.

freshwater solar ponds XE "freshwater solar ponds" - a system in which water is heated by the sun during the day and then the water is distributed to storage tanks that can then be used for space heating purposes.   XE "freshwater solar ponds-" 
fuel cell XE "fuel cell" - a device that produces electricity by combining oxygen and hydrogen ions.  Research shows that cars that use fuel cell could be up to 60% efficient as compared to the 10-15% efficiency of current internal combustion engines.  Other models release hydrogen from solid metal hydrides when needed.  
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A Solid Oxide Fuel Cell

gamma rays XE "gamma rays"  (- high-energy (high frequency, low wavelength).
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gasohol XE "gasohol" - a mixture of gasoline and ethyl or methyl alcohol.

geothermal reservoir XE "geothermal reservoir" - the underground storage reserve of hot rock and water.  


half-life XE "half-life" - the time needed for one-half of the nuclei in a radioisotope to decay and release energy.

hard path energy development XE "hard path energy development" - energy policy that emphasizes energy produced from large, centralized power plants.

heat XE "heat" - sum of all kinetic energy within a substance, including overall motion of the object.  Common units are calories, joules and BTU’s.  (Example: the Pacific Ocean has a higher heat content than a cup of hot coffee).

heat capacity XE "heat capacity" - the amount of heat required to raise the temperature of one mole or one gram of a substance by one degree Celsius without a change in the phase of the substance. 
heat energy XE "heat energy" - a form of energy that represents the total energy of all atomic and molecular motion within a substance.

high-level radioactive wastes XE "high-level radioactive wastes" - give off large amounts of ionizing radiation.  If Pu-239 is in waste, it must be stored for 240,000 years.  If Pu-239 is not in waste, it must be stored only 10,000 years before it no longer poses a health risk.  Options for getting rid of wastes include: (1) burying it underground or at the North or South Pole; (2) getting rid of it in space; (3)  burying it in subduction zones; and (4) processing it into less environmentally-damaging isotopes.  Risks of all methods include: (1) unknown long-term consequences; (2) long- term effect(s) on the environment; (3) costs; (4) leakage; and (5) technology not being available.

hot dry-rock zones XE "hot dry-rock zones" - areas in which subsurface rocks are being heated to very high temperatures by magma from below.  

hot water XE "hot water" - underground water trapped in porous rock that is heated by natural radioactive decay and which can be harnessed to provide heat or steam to run electric generators.

hybrid electric-internal combustion engine XE "hybrid electric-internal combustion engine" - a combination of electric batteries providing power to motors that propel the car with a small gasoline-powered engine to provide electricity to recharge the batteries.  Cars do not need charging.  Cars do not produce much air pollution, range is equivalent to a traditional automobile.  Cars are naturally limited in size due to power output.  For more information:  http://www.howstuffworks.com/hybrid-car12.htm

hydropower XE "hydropower" - the generation of electrical energy from the motion of water.  

infrared radiation XE "infrared radiation" - also known as longwave radiation.  Radiation wavelengths from about 750 nanometers (just longer than red in the visible spectrum) to 1 millimeter (on the border of the microwave region).  For most practical purposes, infrared radiation and heat are synonymous.  

insolation XE "insolation" - ultraviolet radiation that is received by the Earth.

 

integrated energy management XE "integrated energy management" - use of a range of energy options.

ionizing radiation XE "ionizing radiation" - high frequency, short-wavelength electromagnetic waves capable of creating ions (Example: cosmic rays, gamma rays, X-rays, and ultraviolet radiation).  Dangerous to living cells.

isotopes XE "isotope" - atoms having the same atomic number but different mass numbers.  Examples include carbon-12 and carbon-14.  Both isotopes contain 6 protons and 6 electrons, but carbon-12 contains 6 neutrons and carbon-14 contains 8 neutrons.

kinetic energy XE "kinetic energy"  – energy of action or motion due to mass and velocity.

Langley XE "Langley" - a unit used to measure solar radiation and equal to one gram calorie per square centimeter of surface area.  

large-scale hydropower XE "large-scale hydropower" - power systems that involve water being stored behind dams and released to turn turbines that generate electricity.

latent heat XE "latent heat" - the amount of energy that is required to change a substance to a higher state of matter.  In the following diagram, it would be the energy required to change one gram of ice to one gram of water vapor.

. 
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Heat energy is required to convert ice to water vapor and it is released when water vapor condenses to liquid water.

light XE "light" - a visible form of electromagnetic radiation with wavelengths between 400 and 700 nanometers.

liquefied natural gas (LNG)- XE "liquefied natural gas (LNG)-"  methane gas that has been liquefied by cooling.

liquefied petroleum gas (LPG)- XE "liquefied petroleum gas (LPG)-"  a mixture of liquefied propane and butane.

liquid ethanol XE "liquid ethanol" - alcohol with the formula of C2H5OH that can be produced by the fermentation of a carbohydrate (corn) and used as a fuel or added to gasoline.

liquid methanol XE "liquid methanol" - also known as methyl alcohol or wood alcohol.  An alcohol with the formula CH3OH and which can be used as a fuel.  

liquid reformer system XE "liquid reformer system" - the removal of hydrogen from methanol.  The hydrogen is then used in a fuel cell.  

low-level radioactive wastes XE "low-level radioactive wastes" - give off small amounts of ionizing radiation and must be stored 100-500 years before they do not pose a health threat.

low-quality energy XE "low-quality energy" - dispersed energy not capable of performing useful work.  (Example- atmospheric heat).

meltdown XE "meltdown" - a condition of uncontrolled nuclear chain reactions that causes the melting of the core of a nuclear reactor.  

micropower systems XE "micropower systems" - small-scale, local electrical generating plants

natural gas XE "natural gas" - a gas, primarily composed of methane (CH4) that is found in the pores of sedimentary rocks of marine origin.

natural ionizing radiation XE "natural ionizing radiation" - radiation or atomic particles that are able to displace electrons from atoms or molecules and thus produce charged particles. Includes X-rays and gamma rays from the sun, alpha and beta particles. 

natural radioactive decay XE "natural radioactive decay" -the release of matter and/or energy from the spontaneous changes in unstable atoms.

net energy XE "net energy" - the total amount of useful energy that remains after the total amount of energy that is used (First Law of  Thermodynamics), automatically wasted (Second Law of Thermodynamics) and unnecessarily wasted in finding, processing, concentrating and transporting it is subtracted.

neutron XE "neutron" - a sub-atomic particle found in the nucleus of an atom that has a mass similar to that of a proton, but does not have a charge.

nonimaging optical solar collector XE "nonimaging optical solar collector" - a device that collects the sun's energy and concentrates it (up to 80,000 times) and which does not focus the energy onto one specific spot.  Research and development stage at present.

nonionizing radiation XE "nonionizing radiation" - lower frequency-longer wavelength electromagnetic waves not capable of causing the formation of ions.  

nuclear change XE "nuclear change" - occurs when nuclei of certain isotopes change into other isotopes.  Three types are:


(1)  radioactive decay


(2)  nuclear fission


(3)  nuclear fusion

nuclear energy XE "nuclear energy" - energy that is released from atoms undergoing either fission, fusion or radioactivity.  For more information: http://www.lbl.gov/abc/ 

nucleus XE "nucleus" - the dense, central region of an atom that contains neutrons and protons.

ocean thermal energy conversion (OTEC)- XE "ocean thermal energy conversion (OTEC)-"  technology that harnesses the difference in temperature between cold, deep water and warmer surface water to produce electricity. Three types of OTEC systems can be used to generate electricity: 
     (1)  closed-cycle plants circulate a working fluid in a closed system, heating it with warm seawater, flashing it to vapor, routing the vapor through a turbine, and then condensing it with cold seawater. 
     (2)  open-cycle plants flash the warm seawater to steam and route the steam through a turbine. 
     (3)  hybrid plants flash the warm seawater to steam and use that steam to vaporize a working fluid in a closed system. 

oil XE "oil" - a mixture of hydrocarbons in liquid form that is commonly found in the pores of sedimentary rocks of marine origin.

parabolic dish collector XE "parabolic dish collector" - a mirror used to concentrate solar energy onto a spot that can reach extremely high temperatures.  This high temperature can then be used to generate electricity or heat water.

photodissociation XE "photodissociation" -  the splitting of a molecule by a photon from the sun.

photoelectolysis XE "photoelectolysis" - also known as photovoltaic-photoelectrochemical cell. Electricity that is produced from solar cells is used to split water molecules into hydrogen and oxygen gas.  Researchers believe that efficiency may soon approach 30% as compared to less than 20% currently.

photon XE "photon" - a quantum or packet of electromagnetic energy that has particle properties, no mass and no charge.  

phtotovoltaic cell XE "phtotovoltaic cell" - also known as PV or solar cell.  A device that converts solar radiation into electrical energy through cells made of silicon or gallium arsenide.  
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physical change XE "physical change" - involves no rearrangement of atoms or no change in the chemical composition of  material.  (Example: cutting wood).

positron XE "positron" - also known as an antielectron.  A subatomic particle having the same mass and magnitude of charge as an electron but with a positive charge.

potential energy XE "potential energy" - stored energy that is potentially available for use. 

power XE "power" - the rate at which work is done, expressed as the amount of work per unit time and commonly measured in units such as the Watt or horsepower.

power tower XE "power tower" - see 'central receiver system'.

primary oil recovery XE "primary oil recovery" - removing crude oil from its reserve by using gravity or pressure.  Only able to extract about 25% of oil in a reserve.

proton XE "proton" -  a sub-atomic particle located in the nucleus of an atom that has a positive charge and mass similar to that of a neutron.

pumped-storage hydropower XE "pumped-storage hydropower" - water at a lower elevation is pumped to a higher elevation and then allowed to flow back through turbines, which produce electricity.  Con- it takes electricity to pump water uphill.

radiant energy XE "radiant energy" - energy in the form of electromagnetic waves.

radiation XE "radiation" - energy radiated or transmitted as rays, waves, in the form of particles, a stream of particles or electromagnetic waves emitted by the atoms and molecules of a radioactive substance as a result of nuclear decay. 

radioactive decay XE "radioactive decay" - nuclear change in which unstable isotopes spontaneously emit fast-moving particles, high-energy radiation, or both at a fixed rate.

radioactivity XE "radioactivity" - the release of energy from the spontaneous decay of an atom's nucleus.  The three main types of radioactivity are (1) gamma rays; (2) alpha particles; and (3) beta particles.

radioisotope XE "radioisotope" - also known as radioactive isotope.  Unstable isotope, decays into stable or less energetic isotope.

reforming XE "reforming" - chemical processes in which hydrogen atoms are separated from molecules as a possible source of fuel.

saline solar ponds XE "saline solar ponds" - saltwater ponds that collect and store heat energy from the sun in the denser, deeper layers.  The heat is sufficient to produce steam that can power turbines to produce electricity.  Con: high operating costs.

secondary oil recovery XE "secondary oil recovery" -  the further recovery of oil by injecting hot water, steam, or gases (CO2 or N2) into the well.  Able to extract up to 60% of oil in a reserve.

sensible heat XE "sensible heat" -  heat that can be sensed by humans.

  

shale XE "shale" - fine-grained sedimentary rock composed of claylike, fine-grained sediments.

shale oil XE "shale oil" -  a heavy, viscous oil that occurs in shale.  At this time, the extraction of shale oil is too expensive to make it profitable when compared to the cost of imported oil.

small-scale hydropower XE "small-scale hydropower" - small dams are built in flowing streams in which the flowing water powers turbines, which generates electricity.  Con: may disrupt aquatic life and fish migration.  Stream output may be variable.  

soft path of energy development XE "soft path of energy development" - flexible energy policy that relies on diverse, renewable sources that match and that are compatible with the end-use.

solar collectors XE "solar collectors" - any device that collects and concentrates solar energy and converts it into a useful form of energy such as heat.
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Solar Water Heating System

solar-electric window XE "solar-electric window" - photovoltaic cells are built into windows.  Windows provide filtered light and generate electricity during the day.  In research and development stage.

solar energy XE "solar energy" - also known as solar radiation XE "solar radiation" .  Solar energy is a renewable resource that is environmentally friendly. Unlike fossil fuels, solar energy is available just about everywhere on Earth. And this source of energy is free and immune to rising energy prices. Solar energy can be used in many ways: (1) to provide heat; (2) lighting; (3) mechanical power; and (4) electricity. 
solar-hydrogen revolution XE "solar-hydrogen revolution" - the development of profitable technology that will be able to produce hydrogen gas from water through solar technology. Goal of U.S. Dept of Energy is to have hydrogen gas equivalent in price to natural gas within next 30 years.  Impact of this technology will be equal to changes brought about by either the agricultural or industrial revolution.

solar roofs XE "solar roofs" - photovoltaic cells mounted on rooftops.  Pros: (1) passive; (2) non-polluting;  (3) quiet; and (4)  low-maintenance.  Many power companies are providing economic incentives for customers to add these units to their homes.  Power not needed in the home can be automatically sold to the power company- meter runs backwards.   Cons: (1) affected by weather and clouds; and (2) initial cost is expensive.

[image: image9.png]



Solar Roof

solar thermal systems XE "solar thermal systems" - a variety of systems and technologies that convert solar energy into heat, which is either used directly or converted into electricity.

specific heat XE "specific heat" - the amount of heat required to raise the temperature of one gram of a substance by one degree Celsius. 

state of matter XE "state of matter" - matter that is in one of four states: (1) solid; (2) liquid; (3) gas; and (4) plasma.

Stirling engine XE "Stirling engines" - a closed-cycle, regenerative heat engine which uses an external combustion process, heat exchangers, pistons, a 'regenerator', and a gaseous working fluid contained within the engine to convert heat to mechanical work (motion).  
    
strawbale house XE "strawbale house" - houses which use compacted straw covered with plaster for walls.  The straw is a renewable resource and provides excellent insulation.  Con- obtaining home loans.

subatomic particles XE "subatomic particles" - the small particles that make up the internal structure of atoms.  Examples include electrons, protons, and neutrons.

superefficient cars XE "superefficient cars" - cars that are able to get between 80 to 300 miles per gallon of fuel.  Types of superefficient cars include hybrids and those that run on fuel-cells.

superinsulated house XE "superinsulated house" - homes that are heavily insulated so as not to require much energy for heating or air-conditioning.  Methods employed include: (1) R-30 or R-40 in walls; (2) R-60 in ceilings; (3) insulated floors;  (4) insulated windows;  (5) small or no north-facing windows; and (6) air exchangers.

surface heat flux XE "surface heat flux" - the mechanisms involved whereby excess heat energy is transferred to the ground.

sustainable energy XE "sustainable energy" - energy policies that consider reliable sources of energy that do not adversely affect the environment and ensure that future generations will have adequate supplies.

tar sand XE "tar sand" - a mixture of clay, water, sand, and bitumen (a heavy, sulfur-rich form of oil).  The tar sand is then heated to separate the bitumen, which is then processed into crude oil.  

temperature XE "temperature" - a measure of the average speed of particles in a sample of matter.  Does not depend upon amount of material.  Common units include Celsius (oC) , Fahrenheit (oF)  and Kelvin (K).  (Example- a small cup of boiling water has a higher temperature than the Atlantic Ocean).

thermolysis XE "thermolysis" - a process whereby extremely high temperatures are used to split water molecules apart producing hydrogen and oxygen gas.  

thermometer XE "thermometer" - a device that is used to measure temperature.  Two common scales of measurement are Fahrenheit and Celsius.  

ultraviolet radiation XE "ultraviolet radiation" -  radiation with wavelengths that are shorter than visible light but longer than X-rays.  

warm-rock reservoir deposits XE "warm-rock reservoir deposits" - underground rock deposits that are heated by molten rock that can be used for preheating water or for heat pumps for space heating or air conditioning.  

wave crest XE "wave crest" - the top of a wave.  

wave height XE "wave height" - the distance between the bottom of a wave trough and the top of a wave crest.

wavelength XE "wavelength" - ( (lambda) - the distance between crest-to-crest or trough-to-trough.  In the following diagram, (a) has a longer wavelength and therefore lower frequency than (b).
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 (a) has a longer wavelength than (b).  If both (a) and

(b) were traveling at the same speed, more cycles from (b) would

pass a point in one second than from (a).  Therefore, (b) would have

a higher frequency.

wave period XE "wave period" - the time that it takes for one wave to travel the length of one wavelength.

wave trough XE "wave trough" - the bottom of a wave.  

wet steam XE "wet steam" - steam that contains droplets of water.  

wind power XE "wind power" - harnessing the wind through the use of wind turbines, which produce electricity.  There are two basic types of wind turbines, horizontal and vertical.  See below.
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work XE "work" - the transfer of energy from one physical system to another, especially the transfer of energy to a body by the application of a force that moves the body in the direction of the force. It is calculated as the product of the force and the distance through which the body moves and is expressed in joules, ergs, and foot-pounds.
ADDITIONAL TERMS FOR CHAPTER 2

absolute humidity XE "absolute humidity" - amount of water vapor in a given mass of air, expressed as grams of water per kilogram air or in grams of water vapor per cubic meter of atmosphere. 

actinomycetes XE "actinomycetes" - filamentous or rod-shaped, often-pathogenic microorganisms of the order Actinomycetales XE "Actinomycetales"  that are found in soil and resemble bacteria and fungi.
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Microscopic View of Actinomycetes.
advection XE "advection" - the transfer of a property of the atmosphere, such as heat, cold, or humidity, by the horizontal movement of an air mass.

anion XE "anion" - a negative ion.  The carbonate ion (CO32-) is an anion.

aquatic XE "aquatic" - having to do with either living or growing in water.

aquifer XE "aquifer" - water-laden rock.

autotrophic bacteria XE "autotrophic bacteria" - bacteria that produce organic matter through inorganic mechanisms by using energy derived from either light (photosynthetic) or chemical (chemosynthetic) methods.  Nitrate and nitrite ions are produced in the nitrogen cycle through chemosynthetic autotrophic bacteria.

biogeochemical cycling XE "biogeochemical cycling" - cycling of material through the atmosphere, lithosphere (Earth), and/or hydrosphere (water).

biosphere XE "biosphere" - also known as the ecosphere.  Areas of the Earth where life is found.  Cycling of material through the biosphere includes reactions that are involved in metabolism of various types and inorganic chemical reactions (abiotic).  

biotic XE "biotic" - anything living.

cation XE "cation" - an ion with a positive charge.  The ammonium ion (NH4+) is a cation (cat - ion).  

compound XE "compound" - atoms that have bonded to form a stable material.  Sodium chloride (NaCl) is a stable compound known as table salt that forms when sodium cations (Na+) ionically bond to chloride anions (Cl-).  

condensation XE "condensation" - conversion of water vapor into liquid water.

condensation nuclei XE "condensation nuclei" - tiny particles on which water droplets can collect.  Can consist of volcanic ash, dust, smoke, sea salts, and particulates from pollution.  

decomposition XE "decomposition" - the process whereby decomposers (fungi and bacteria) break down organic matter into its constituents.  Decomposition can also refer to the breakdown through either physical or chemical means of matter.  For example, the decomposition of rock may occur through weathering.

  

deposition XE "deposition" - an exothermic phase change from a gas to a solid.  It occurs when water vapor turns to ice.  Gives off 680 calories per gram of H2O(g).

dew point XE "dew point" - temperature at which condensation occurs.

evaporation XE "evaporation" - conversion of liquid water to gaseous water vapor below the boiling point.  To evaporate one gram of water at 0oC requires 600 calories of heat energy.  91% of the water that evaporates from ocean water is returned to the ocean through precipitation.  The remaining 9% is transported over land surfaces which have climatological influence and effect on the water vapor (rain, snow, fog, relative humidity, etc.).

global gaseous cycle XE "global gaseous cycle" - a matter-recycling process that involves some phase(s) existing in the gas phase.  The carbon cycle, nitrogen cycle and the sulfur cycle are global gaseous cycles.  The phosphorus cycle is not a global gaseous cycle since the cycle does not primarily involve gaseous materials.  

groundwater XE "groundwater" - water that exists beneath the Earth's surface.  It exists between saturated soil and rock and supplies wells and springs.

groundwater flow XE "groundwater flow" - the flow of water beneath the surface of the Earth due to gravity.

Haber process XE "Haber process" - the chemical process of producing ammonia from nitrogen and hydrogen:  

N2 +  3H2  (  2NH3
hail XE "hail" - precipitation in the form of spherical or irregular pellets of ice larger than 5 millimeters (0.2 inches) in diameter. 
infiltration XE "infiltration" - movement of water into the soil.

mass XE "mass" - the amount of material in an object.

matter quality XE "matter quality" - the degree of usefulness that matter possesses based on its concentration and availability.  Examples of high-quality matter would include solids, gasoline, steel, etc.   Low-quality matter would include gases, solutions, CO2, ores, etc.

melting XE "melting" - an endothermic phase change from the solid phase to the liquid phase requiring 80 calories of heat energy per gram of ice.

micelle fixation XE "micelle fixation" - ammonium ions that are electrically attracted and attached to soil colloids (clay particles).

mineralization XE "mineralization" - the conversion of organic matter (leaf litter, animal remains, etc.) into inorganic elements and compounds.  

nitrobacter XE "nitrobacter" - genus of autotrophic chemosynthetic bacteria that produces nitrate ions (NO3-) from nitrite ions (NO2-).

nitrosomonas XE "nitrosomonas" - genus of autotrophic chemosynthetic bacteria that produces nitrite ions (NO2-) from ammonium ions (NH4+) in the nitrogen cycle.

percolation XE "percolation" - downward flow of water through soil and permeable rock formations to groundwater storage areas (aquifers).

precipitation XE "precipitation" - either rain, sleet, hail, snow.

relative humidity XE "relative humidity" - a measure (expressed as a percentage) of the amount of water vapor in a given amount of air compared with the maximum amount of water it could hold at a given temperature.

Rhizobium XE "Rhizobium" - the genus of a nitrogen-fixing bacteria that form nodules on the roots of leguminous plants, such as peas and beans, and that functions to convert nitrogen gas into ammonia.   

runoff XE "runoff" - also called overland flow.  Water moving down slope when the soil's infiltration capacity has been exceeded.

sleet XE "sleet" - precipitation consisting of generally transparent frozen or partially frozen raindrops or a mixture of rain and snow or hail. 

sublimation XE "sublimation" - the opposite process of deposition.  An endothermic process that occurs when ice changes to water vapor directly.  Requires 680 calories per gram of ice.
surface runoff XE "surface runoff" -precipitation that collects on land and flows eventually to the ocean.  Source of soil erosion.  Capable of carrying large amounts of nutrients.  

terrestrial- relating to the land or Earth.

transpiration XE "transpiration" - evaporation of water from leaves through the stomata.  A passive process primarily controlled through relative humidity and soil moisture content.  Only 1% of the water that moves through the plant is used for growth.  As water moves through the plant, it carries nutrients.

water transpiration XE "water transpiration" - evaporation of water from leaves.

water table XE "water table" - the level or extent to which an aquifer extends.

ADDITIONAL TERMS FOR CHAPTER 3

abrasion XE "abrasion" - the wearing down of rock particles by friction due to water, wind, or ice
aftershock XE "aftershock" - one of many earthquakes that often occur during the days to months after some larger earthquake (mainshock) has occurred. Aftershocks occur in the same general region as the mainshock and are believed to be the result of minor readjustments of stress at places in the fault zone.

alfisol XE "alfisol" - soils that are rich in organic material and typically associated with forest vegetation.

amplitude- the amount the ground moves as a wave passes by.

andisols XE "andisols" - soils that are volcanic in origin.

anticline XE "anticline" - an arch or fold that is formed from rock layers.
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ash- consists of rock, mineral, and volcanic glass fragments smaller than 2 mm (0.1 inch) in diameter, which is slightly larger than the size of a pinhead.

asthenosphere XE "asthenosphere" - lower section of the mantle.  Solid material flows (moves) in this region.  Ranges from 120 to 1,800 miles below surface.  Earthquakes slow down in this region (low-velocity zone).  

azonal soil XE "azonal soil" - soil that is not divided into zones or horizons.

basalt XE "basalt" - the most common form of solidified lava.  Basalt is dense, fine-grained, and igneous in origin with less than 52 % (by weight) silica (SiO2). Because of basalt's low silica content, it has a low viscosity (resistance to flow).

basaltic magma XE "basaltic magma" - a type of magma that is rich in calcium, magnesium, and iron content and eventually forms basalt.

batholith XE "batholiths" - a large section of igneous rock that solidified deep within the earth.

bed XE "bed" - a layer of deposited sedimentary material.

bedrock XE "bedrock" - the solid rock material that lies underneath the soil or regolith.

block- lava that has defined, straight edges.
bomb- lava fragments that were ejected while viscous (partially molten) and larger than 64 mm in diameter. Many acquire rounded aerodynamic shapes during their travel through the air.  XE "biological weathering" 
calcification XE "calcification" - the accumulation of calcium carbonate (CaCO3) in top layers of soil.  The actual deposit is known as a caliche.
calcium carbonate XE "calcium carbonate" - CaCO3.  Also known as calcite or limestone.  Accounts for as much as 14% of the Earth's crust.  Limestone can become marble from the heat and pressure of metamorphic events.

caldera XE "caldera" - a depression or hole in the Earth's surface produced by unsupported rock collapsing.

Cambrian explosion XE "Cambrian explosion" - the rapid development and diversity of multicellular life that occurred during the Cambrian period.

carbonate XE "carbonate" - the polyatomic anion, CO32-.  All Group I elements form soluble carbonates, along with ammonium and chromium.  All other carbonates are insoluble.

chalk XE "chalk" - a form of limestone, sedimentary in nature, that is composed of shells and skeletons of ancient marine microorganisms. 

chelation XE "chelation" - a weathering process that involves the removal of metallic ions from rocks and minerals.

chemical weathering XE "chemical weathering" - rock is decomposed and chemical reactions occur producing new products.  Occurs by the reaction of rock material with oxygen, carbon dioxide, moisture, and acid rain.  

chernozem soil XE "chernozem soil" - soil typically found in grasslands.  It is dark, rich in humus, and with a developed A horizon.

cirque XE "cirque" - also known as cwm.  A glacially-eroded bowl-shaped rock basin that is found in mountain regions.  Many alpine glaciers originate from cirques. 

clastic sedimentary rock XE "clastic sedimentary rock" - the formation of sedimentary rock by the transportation and deposition of weathered rock debris.  

clay XE "clay" - a fine-grained (size less than 0.004 millimeters in diameter), firm, earthy material that is plastic when wet and hardens when heated.  Consists primarily of hydrated silicates of aluminum.

compost XE "compost" - plant and animal matter that is partially decomposed and which is used as a soil conditioner.

cone XE "cone" - solidified lava, ashes, and cinder form the cone of a volcano. Layers of lava, alternate with layers of ash to build the steep sided cone higher and higher. 

continental XE "continental"  glaciers- huge glaciers that covered large sections of the continents.  

continental plate XE "continental plate" - consisting primarily of granite, it is a rigid section of the lithosphere that due to density, rides on top of the asthenosphere and is able to move slowly over the Earth's surface.  Formed more than 3 billion years ago, plates have an average thickness of 78 miles (125 kilometers).

continental rise XE "continental rise" - thick accumulation of sediment transported down slope from the continental shelf.  At the base of the continental slope, the slope angle decreases.  May be hundreds of km wide.  
continental shelf break- a zone between the continental shelf and the continental slope.

convection cell XE "convection cell" - solid rock moving in the asthenosphere in a convectionary motion- hotter material moving up, cooler material moving downward.  

crater XE "crater" - a bowl-shaped depression at the top of the volcano where volcanic materials such as ash, lava, and other pyroclastic materials are released.

craton XE "craton" - a nonmountainous part of a continent where earlier mountains have been eroded away.

creep XE "creep" - the slow moving of soil downhill through the action of frost wedging, burrowing animals, and grazing cattle.  

debris flow- the downward flowing of a mixture of soil and rock.

 XE "debris flow" 
decomposition- to break material down through either 1) chemical; 2) physical; or biological means (through decomposers).

                                                                                                                                                  desertification XE "desertification" - process by which productive potential of arid or semi-arid land becomes unproductive.  Caused by overgrazing, deforestation, surface mining, improper irrigation techniques, salinization, and soil compaction due to agriculture.  Results in loss of vegetation, lower water table, reduced water supplies, and refugees who need to move from unproductive land.  Methods to reverse it include planting trees, shrubs, and crops to anchor the soil and hold water, reduce mining, and control agricultural practices.  

detrital rock XE "detrital rock" - rock that is sedimentary in nature and whose particles were moved to their location by erosion.  Examples include sandstone and shale.

divergent plate boundary XE "divergent plate boundary" - the interface where plates move apart in opposite directions.  Rift valleys form between them.  Also known as a geologic spreading center.

dolomite XE "dolomite" - common sedimentary rock-forming mineral that can be found in massive beds several hundred feet thick with the formula CaMg(CO3)2.

earthquake XE "earthquake" - also known as seismic activity.  Excess pressure and stress on the Earth’s crust causes solid rock to fracture, producing a fault.  Sudden movement of the rock along this fault produces an earthquake.  Humans can influence earthquakes by creating lakes, underground nuclear testing, and deep-well disposal of liquid wastes.  Primary effects are vertical or horizontal displacement of the ground.  Secondary effects are mass wasting (rockfalls and rockslides), urban fires, flooding due to subsidence, and tsunamis.  Resulting damage can be reduced by locating and mapping faults, making the results known for planning, increase building code standards, increase funding for research into modeling and predicting earthquakes.

earthquake focus XE "earthquake focus" - that point within the Earth from which originates the first motion of an earthquake and its elastic waves.

earthquake swarm XE "earthquake swarm" - a series of minor earthquakes, none of which may be identified as the main shock, occurring in a limited area and time.

  

ejecta XE "ejecta" - debris from volcanic eruption.  Includes lava, ash, lava rock, and gases (ex. CO2, H2O, NO, NO2, SO2,).  

eluviation- the downward movement of particles (decaying vegetation and animal waste) that occurs as water percolates into the soil from the surface. Related to the amount of precipitation a region receives. Humans can also stimulate eluviation by irrigation. As water percolates downward, minerals from the plant and animal waste is added to the soil layer. The eluviation process is important to plants since this brings nutrients to the root zone. 

entisol- a newly formed soil with no established soil horizons.

eon XE "eon" - the longest unit of geological time.  Eons include the Phanerozoic, Proterozoic, Archean, and the Hadean.

erosion XE "erosion" - surface material that is dissolved, loosened or worn away from one section of the Earth and deposited in another place.

erosional landform XE "erosional landform" -  a landform that is created when surface material that has been weathered or eroded is removed by either glacial action, gravity, water action, or gravity.

eukaryote XE "eukaryote" - a single-celled or multicellular organism whose cells contain a distinct membrane-bound nucleus.

extrusive igneous rock- also known as volcanic igneous rock.  The formation of igneous rock on the Earth's surface. XE "extrusive igneous rock" 
evaporites XE "evaporites" - a glacial or alluvial deposit of sand or gravel containing eroded particles of valuable minerals. 

external processes XE "external processes" -  geologic changes that depend on energy from the sun or due to gravity.  Examples are erosion and weathering.

fissure XE "fissure" - a fracture or crack in rock along which there is a distinct separation; fissures are often filled with mineral-bearing materials. On volcanoes, a fissure is an elongate fracture or crack at the surface from which lava erupts.

floodplain XE "floodplain" - the flat valley floor next to a stream channel.  Include wetlands, provides erosion and natural flood control, also contributes to recharging of the groundwater.  

focus XE "focus" - the point of initial movement of an earthquake.

foreshock XE "foreshock" - a small tremor that commonly precedes a larger earthquake or main shock by seconds to weeks and that originates in or near the rupture zone of the larger earthquake.

fossil XE "fossil" - a remnant or trace of an organism of a past geologic age embedded and preserved in the Earth's crust. 

frost wedging XE "frost wedging" - water collects in cracks and crevices of rock.  Upon freezing, the ice expands and breaks up rock material.  

fumaroles- vents from which volcanic gas escapes into the atmosphere.

geologic time scale- a time scale used to measure geologically and evolutionary important events. XE "geologic time scale" 
geology XE "geology" - the study of the origin, structure, chemical composition, and history of the Earth and other planets. 

geomorphology XE "geomorphology" - the study of the evolution and configuration of landforms.

granite- a common, coarse-grained, light-colored, hard igneous rock  XE "granite" 
gravel XE "gravel" - rock fragments and pebbles that have a size greater than 2 millimeters. 

hardpan XE "hardpan" - also known as caliche.  A layer of hard, impervious subsoil or clay. 

harmonic tremor XE "harmonic tremor" - a continuous release of seismic energy typically associated with the underground movement of magma. It contrasts distinctly with the sudden release and rapid decrease of seismic energy associated with the more common type of earthquake caused by slippage along a fault.

horizon- a horizontal layer within a soil profile showing unique characteristics.  XE "horizon" 
humus XE "humus" - porous mixture of partially decomposed organic material.  Rich  with bacteria, fungi, worms and insects.  1 cm3 of soil rich in humus may contain over one million bacteria.  One hectare of pastureland rich in humus may contain one million earthworms and up to 25 million insects.  Decomposers such as earthworms partially digest humus allowing it further decompose by bacterial and chemical action.  Humus (1) increases the ability of the soil to hold and store nutrients; (2) reduces eluviation (the flushing of fine particles like clay and soluble nutrients to lower soil layers) and leaching (complete chemical removal of particles from a soil horizon); (3) provides a source of carbon and nitrogen required by plants; and (4) improves soil structure for roots, drainage, bacteria and other soil organisms, and aeration.

hydrothermal solutions XE "hydrothermal solutions" - water containing dissolved minerals released from magma in the last stages of cooling.  

ice age- a time in the Earth's history when glaciers were a dominant feature.  The last ice age occurred during the Pleistocene (10,000 to 2 million years ago). XE "ice age"  

igneous rock XE "igneous rock" - rock formed originally from cooled magma.  Forms most of the crust.  Examples are basalt, granite, and lava rock.

illuviation XE "illuviation" - the upward movement of minerals from parent materials, which occurs as plants extract water from the soil. Also known as evapotranspiration, it is related to the region’s temperature. As temperature increases during summer months, plants transpire more water to the atmosphere. To avoid wilting, roots of the plants draw water from moisture stored within the soil or aquifers beneath the soil layer. As this occurs, minerals from weathered parent material are also brought to the root zone and to the soil surface.

inceptisol XE "inceptisol" - soil that is in the early stages of development.

inorganic fertilizer XE "inorganic fertilizer" - fertilizer produced primarily through manufacturing and consisting of inorganic materials, minerals and compounds.

infiltration XE "infiltration" - downward movement of water through soil.

internal processes XE "internal processes" - geologic processes that originates from the interior of the Earth.  Heat and gravity are factors that power them.  Generally changes the Earth’s surface.

intrusive igneous rock- also known as plutonic igneous rock. Magma that cools near the Earth's surface. XE "intrusive igneous rock" 
landslide XE "landslide" - the rapid movement of rock, soil, and other debris due to gravity.

laterites XE "laterites" - a red residual soil in humid tropical and subtropical regions that is leached of soluble minerals, aluminum hydroxides, and silica but still contains concentrations of iron oxides and iron hydroxides.

latosol-  XE "latosol"  soil rich in aluminum, iron, and/or silica and formed in tropical woodlands under very humid climate with relatively high temperature.

lava XE "lava" - molten magma released from a volcano.

lava flow- a flowing stream of lava from a volcano. XE "lava flow"  Lava flows have a wide range in (1) viscosity (basalt, andesite, dacite, and rhyolite); (2) lava discharge during eruptions; and (3) characteristics of the erupting vent and topography over which the lava travels.

lava tube XE "lava tube" - natural conduits through which lava travels beneath the surface of a lava flow.

leaching XE "leaching" - as water percolates down through the soil it dissolves various soil components and carries them to lower soil layers.

limestone XE "limestone" - sedimentary rock primarily composed of calcium carbonate.

liquefaction- the process of converting solid soil into a fluid mass.  Often triggered by an earthquake, it occurs when cohesion forces between soil particles are broken.  There must be sufficient water in the soil for this process to occur.

 XE "liquefaction" 
little ice age- a period of colder than normal temperatures that occurred between 1550 to 1850 A.D. XE "little ice age" 
lithosphere XE "lithosphere" - outer layer of the Earth consisting of the crust and the top layer of the mantle.  Ends where the asthenosphere begins.  

loam XE "loam" - soil containing a mixture of clay, sand, silt, and humus.  High-quality soil for growing crops.

loess-  XE "loess"  a grayish, windblown deposit of fine-grained, silt or clay.

lower mantle- a hot, plastic layer of the Earth's interior extending from 416 to 1,800 miles below the crust. 

 XE "lower mantle" 
mafic magma- a type of magma that is low in silica but rich in calcium, iron, and magnesium. XE "mafic magma" 
magma plume- magma that rises vertical from the Earth's mantle. XE "magma plume" 
magnitude XE "magnitude" - a quantity characteristic of the total energy released by an earthquake, as contrasted with intensity, which describes its effects at a particular place.

mainshock XE "mainshock" - the largest in a series of earthquakes occurring closely in time and space. The mainshock may be preceded by foreshocks or followed by aftershocks.

mantle XE "mantle" - surrounds the core.  Begins about 6-40 miles below surface.   Iron is major ingredient in mantle.  Also present are oxygen, silicon, and magnesium.  Top layer of the mantle is known as the lithosphere (solid), lower layer is known as the asthenosphere and is amorphous.  

mantle plume XE "mantle plume" - the movement of hot mantle rising slowly upwards in a column.  Near the top, the plume radiates outward in all directions.  As mantle material cools, it becomes denser and sinks.

mass wasting XE "mass wasting" - downward movement of rock material by rockfalls, rockslides, slump, creep, earthflow and mudflow.  Common on mountainsides, above valley floors.

mechanical weathering XE "mechanical weathering" - the physical breaking-up of rock material.  Frost wedging is an example of a process that causes mechanical weathering.  In frost wedging, water is trapped in crevices in the rock.  As the water freezes it expands, enlarging the crevice until the rock breaks.

Mercalli scale XE "Mercalli scale" - developed in 1931 by the American seismologists Harry Wood and Frank Neumann. This scale, composed of 12 increasing levels of intensity, designated by Roman numerals, range from imperceptible shaking to catastrophic destruction. It does not have a mathematical basis; instead, it is an arbitrary ranking based on observed effects.  XE "Mercalli scale" 
metamorphic rock XE "metamorphic rock" - produced when preexisting rock is subjected to high temperatures, high pressures, and/or chemically reactive fluids. (ex:  anthracite, marble, & slate).

metamorphism XE "metamorphism" - the process by which rocks are altered in composition, texture, or internal structure by extreme heat, pressure, and the introduction of new chemical substances.

microearthquakes- earthquakes with magnitude of about 2.0 or less.

mineral XE "mineral" - element or inorganic compound.  Exhibits crystalline structure.  Example:  gold, diamond, quartz, etc.

Moho discontinuity XE "Moho discontinuity" - the lower boundary of the crust.

mollisol XE "mollisol" - soil that is typically found in semiarid grassland environments and that is rich in organic matter.

moraines XE "moraines" - large accumulated sections of rock material that were deposited by glaciers.  

mudflow XE "mudflow" - soil on mountainsides that become saturated with water and which through gravity, slides down the hill.  

non-clastic sedimentary rock- sedimentary rock that is created through precipitation, crystallization, or the consolidation of organic matter.

normal fault XE "normal fault" - a fault that is created when one mass of rock moves up while the other mass moves down.

obsidian- a usually black, hard volcanic glass that displays shiny, curved surfaces when fractured and is formed by the rapid cooling of lava.  Obsidian is rich in iron and magnesium; tiny (<0.005 mm) crystals of iron oxide within the glass cause its dark color. 

ocean basin- the portion of the Earth's crust that is underneath the oceans. XE "ocean basin" 
ocean floor- the surface of the oceanic crust.
 XE "ocean floor" 
oceanic crust XE "oceanic crust" - covers approximately ¾ of earth’s surface.  Up to 6 miles thick.  Seawater is above oceanic crust.  Consists of oceanic ridge system, the abyssal floor, and trenches.

ocean trench XE "ocean trench" - areas of deep oceanic plate subduction.  Deepest trench is the Mariana trench in the Pacific Ocean at 36,810 feet (7 miles) deep.

organic fertilizer XE "organic fertilizer" - fertilizer made from plant and animal material.  Includes animal manure, green manure (vegetation plowed back into soil) and compost (organic matter that has been decomposed by the action of microbes).  Fertilizers (1) aerate soil;  (2) improves the soil’s ability to retain nutrients and water; (3) slows erosion; and (4) recycles soil nutrients.

outer core- the outermost layer of the Earth's core, composed primarily of iron and nickel, and with a thickness of about 1,400 miles (2,250 kilometers).

overburden XE "overburden" - layer of soil and rock overlying a mineral deposit, which is removed during the mining process.

oxisol- soils that are typical of moist tropical environments.  Rainfall causes the leaching of soil nutrients, except for iron and aluminum compounds.  Soils are typically acidic due to the loss of basic cations (Ca2+, Mg2+, K1+, and  Na1+).  
paleoclimate- climatic data that has been reconstructed from geological evidence. XE "paleoclimate" 
Pangaea- a hypothetical supercontinent that included all the landmasses of the Earth before the Triassic period.  XE "Pangea" 
parent material XE "parent material" - C-horizon.  Consists primarily of inorganic material.  

pedogenesis XE "pedogenesis" - the processes of soil formation.

pedology XE "pedology" - the study of soils.

peridotite- the type of rock that is characteristic of the mantle. XE "peridotite" 
period XE "period" - a unit of geological time that is longer than an epoch but shorter than an era.  Periods include Quaternary, Tertiary, Cretaceous, Jurassic, Triassic, Permian, Pennsylvanian, Mississippian, Devonian, Silurian, Ordovician, Cambrian, and Precambrian.

pillow lava XE "pillow lava" - repeated oozing and quenching of hot basalt that occurs on the sea floor.   When geologists find pillow basalts in ancient rock sequences, they may conclude that the area was once under water.  

pipe XE "pipe" - passageway in a volcano in which the magma rises through to the surface during an eruption.

placer XE "placer" - a glacial or alluvial deposit of sand or gravel containing eroded particles of valuable minerals. 

plates XE "plates" - large sections of the Earth’s surface that move slowly over time.  The boundaries between plates can be divergent, convergent or transform fault.  

plucking XE "plucking" - occurs when glacier ice freezes to rock and then pulls the rock with glacier as the glacier moves downhill.

podzol- a soil commonly found in cool, moist forests.  The soil is highly leached and has a distinctive iron hardpan in the B-horizon.

prokaryote XE "prokaryotic" -  an organism of the kingdom Monera, comprising the bacteria and cyanobacteria, characterized by the absence of a distinct, membrane-bound nucleus or membrane-bound organelles, and by DNA that is not organized into chromosomes. 

pumice- a light, porous, glassy lava, resembling a sponge because it consists of a network of gas bubbles frozen amidst fragile volcanic glass and minerals.  It is used in the solid form as an abrasive or polish. 

Rayleigh wave XE "Rayleigh wave" - named after Lord Rayleigh, the English physicist who predicted their existence.  A type of surface wave having a retrograde, elliptical motion at the Earth's surface, similar to the waves caused when a stone is dropped into a pond. These are the slowest, but often the largest and most destructive, of the wave types caused by an earthquake. They are usually felt as a rolling or rocking motion and in the case of major earthquakes, can be seen as they approach. 

regolith XE "regolith" - material on the surface of the Earth that is not in one continuous piece (unconsolidated).  Residual regolith is produced by weathering; transported regolith results from material deposited by wind, water, and/or ice.  

reverse fault- a vertical fault that occurs when one block of rock is displaced over another due to compressional forces.

R horizon- bedrock.

rift zone- an elongate system of crustal fractures associated with an area that has undergone extension (ground has spread apart).

rock XE "rock" -  material that makes up a large, naturally formed, continuous part of the Earth’s crust and which is relatively hard, and made of naturally formed mineral or petrified matter.

rockfall- the release of rock from a cliff caused by either thermal expansion-contraction or freezing-thawing forces.

 XE "rockfall" 
rockslide XE "rockslide" - large mass of rock that is jarred from a mountainside and through gravity, falls downhill.

sand XE "sand" - minerals with a size between 0.06 and 2.0 millimeters in diameter.

sandstone XE "sandstone" - weathered sedimentary rock high in quartz.

  

secondary effects of earthquakes- rockslides, fires, flooding due to subsidence, and tsunamis.

seismic XE "seismic" - related to an earthquake.

  

seismic wave XE "seismic wave" - vibrational disturbance in the Earth that travels at speeds of several kilometers per second. There are three main types of seismic waves in the earth: P (fastest), S (slower), and surface waves (slowest). Seismic waves are produced by earthquakes.

seismograph XE "seismograph" - a sensitive instrument that can detect, amplify, and record ground vibrations too small to be perceived by human beings.

seismology XE "seismology" - the study of earthquakes.  

shear stress- parallel forces that occur in opposite directions.
shear wave-  XE "shear wave"  also known as S wave.  Wave-like motion that is perpendicular to the direction of seismic energy propagation. 

shield- a large area of exposed igneous and metamorphic rock that is more than 600 million years old. XE "shield"  

sial layer XE "sial layer" - name for the upper layer of the Earth's crust that forms continents.   This layer is made of granitic rocks rich in aluminum and silica.

silica- silicon dioxide, SiO2. XE "silica" 
sill XE "sill" - horizontal sheet of igneous rock that run parallel to the grain of older rock beds.

silt XE "silt" - very fine sedimentary particles intermediate in size between sand and clay.

sima layer XE "sima layer" - the lower layer of the Earth's crust and ocean basins. This layer is made of basaltic rocks rich in magnesium and silica.

slate XE "slate" - a fine-grained metamorphic rock that splits into thin, smooth-surfaced layers.

soil XE "soil" - mixture of eroded rock, minerals, decayed organic material, water, air, and living organisms.

soil colloids- small particles found in soil that carry a negative electrical charge.  They are locations where cation exchange takes place.  They are storage areas where nutrients are held that are eventually utilized by plants.  Clay is an example of an inorganic soil colloid.
Soil Color
	black
	large amount of humus

manganese oxides or carbon
	temperate grasslands

	brown
	presence of iron oxides and organic matter
	grasslands, forests

	gray
	leaching of iron from the soil
	coniferous forests

	greenish to gray-blue
	reduction of iron
	areas of high water table

	red
	oxidation of iron
	humid tropics

	white
	presence of calcium carbonate
	deserts

	yellow
	oxidation of aluminum
	humid tropics


 XE "soil colloids" 
soil creep- the slow downward movement of soil on a slope. XE "soil creep" 
soil horizon XE "soil horizon" - a horizontal section of mature soil that has a characteristic profile of texture and composition.

soil organic matter- material in soil that is derived from living matter.  Example: decomposed leaf and litter, remains of animals, etc.

 XE "soil organic matter" 
soil permeability XE "soil permeability" - the rate at which water and air move through soil.

soil pH-  ideal soil pH ranges between 6.0 to 7.2.  Hydrogen ions (H+) or hydronium ions (H3O+) are introduced into soil environments through 1) acid precipitation and deposition, 2) chemical weathering of rock, 3) decomposition of organic material and 4) chemical activity of roots and soil organisms.  At soil pH of less than 5.5, nutrients become very soluble and are subject to leaching. Soil nutrients become insoluble at high pH's making it difficult for plants to absorb them.  

soil porosity XE "soil porosity" - a measure of the volume of pores or spaces in a given amount of soil and the spaces between the pores.

soil profile XE "soil profile" - a cross-sectional view of a soil horizon.

 XE "soil solution" 
soil structure XE "soil structure" - the makeup of a particular sample of soil based on its characteristics. 

soil texture XE "soil texture" - the relative amounts of sizes and types of soil particles and minerals in a sample of soil. 

soil water XE "soil water" - also known as soil solution.  A solution found in the soil and consisting of water and ions released from mineral particles, organic matter, and/or plant roots and leaves.

solum XE "solum" - the upper layers of a soil profile in which topsoil formation occurs.

spodosol- soils that are found in moist, cool climates. These soils are characterized by accumulations of aluminum and iron oxides in the B-horizon, which were produced by illuviation.

spreading center XE "spreading center" - an elongated region where two plates are being pulled away from each other. New crust is formed as molten rock is forced upward into the gap. Examples of spreading centers include the Mid-Atlantic Ridge and the East African Rift. XE "spodosol" 
subduction (tectonic)- process in which one edge of one crustal plate is forced below the edge of another. XE "subduction (tectonic)" 
submarine canyon- deep V-shaped canyons ranging up to 4,000 feet deep and which occur on the continental slope. XE "submarine canyon" 
subsidence XE "subsidence" - downward movement of a large rock mass that is not related to the slope.  Examples are sinkholes, calderas, and the collapse of mines.  

subsoil XE "subsoil" - B-horizon XE "B horizon" .  Consists primarily of inorganic material.

surface-litter layer XE "surface-litter layer" - also known as the ‘O’ horizon XE "O’ horizon" .  Composed primarily of freshly fallen leaves and other organic material.  Rich  with bacteria, fungi, worms, and insects.

syncline XE "syncline" - a depression or trough that is formed from rock layers.
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talus XE "talus" - a sloping mass of rock debris at the base of a cliff.

tectonic plate- an extensive section of lithosphere which due to density, "floats" on the astheonsphere and which has the ability to move very slowly across the Earth. XE "tectonic plate" 
tephra-  XE "tephra"  a general term for fragments of volcanic rock and lava regardless of size that are blasted into the air by explosions or carried upward by hot gases in eruption columns or lava fountains.

thrust fault-  XE "thrust fault"  a reverse fault in which the fault plane is inclined at an angle equal to or less than 45o.

topsoil layer XE "topsoil layer" - also known as the ‘A’ horizon XE "A’ horizon" .  Consisting of porous, partially decomposed organic matter (humus) and inorganic minerals.  Rich  with bacteria, fungi, worms, and insects.  If the layer is dark-brown or black it is nitrogen-rich and high in organic matter.  If the color is gray, yellow or red-- it is low in organic matter and poor for crops unless fertilizer is extensively used.

transform fault XE "transform fault" - occurs when plates move in opposite but parallel directions along a fault (fracture) in the lithosphere.  Most are found on the ocean floor.  The California San Andreas Fault is an example of a transform fault that is present on land.  

trench XE "trenches" - lowest section of the abyssal  floor. Average depth is 5 miles below sea level, with the deepest at 7 miles.

tsunamis XE "tsunamis" - from the Japanese for "harbor wave".  Large, rapidly moving ocean waves triggered by a major disturbance of the ocean floor, which is usually caused by an earthquake but sometimes can be produced by a submarine landslide or a volcanic eruption.  In the open ocean, tsunami waves travel at speeds of 600-800 kilometers per hour, but their wave heights are usually only a few centimeters. As they approach shallow water near a coast, tsunami waves travel more slowly, but their wave heights may increase to many meters, and thus they can become very destructive.  The 1883 volcanic eruption on Krakatau, located in the Sunda Straits between the islands of Sumatra and Java, Indonesia, washed away 165 coastal villages on Java and Sumatra, killing 36,000 people.

ultisols- soils that would be typically found in tropical areas.  These soils are characterized by having high rates of elluviation, the pronounced accumulation of clay, and are deficient in base cations (Ca2+, Mg2+, K1+ and  Na1+).   XE "ultisols" 
ultramafic XE "ultramafic" - rock characterized by being rich in magnesium and iron. 

upper XE "upper"  mantle- extends from the base of the crust to 420 miles (670 kilometers) below the Earth's surface.  The top layer of the upper mantle is known as the asthenosphere.
vent- openings in the Earth's crust from which molten rock and volcanic gases escape onto the ground or into the atmosphere. Vents may consist of a single circular-shaped structure, a large elongate fissure and fracture, or a tiny ground crack.
volcano XE "volcano" - vent or fissure in the surface of the earth in which molten rock and gases escape.

volcanic ash- volcanic fragments less than 0.2 inches in diameter.

volcanic dust- particles less than 0.01 inches in diameter that can be carried great distances.
 XE "volcanic ash" 
volcanic pipe XE "volcanic pipe" - a vertical conduit through the Earth's crust below a volcano, through which magmatic materials have passed.

volcanic vent XE "volcanic vent" - the opening at the earth's surface through which volcanic materials issue forth.

water-holding capacity XE "water-holding capacity" - the amount of water that can be retained by soil.  Determined by soil texture, soil porosity, and soil permeability.

weathering XE "weathering" - the erosion of rock material through physical (mechanical) and/or chemical methods.  

zone of saturation- the section of the soil and bedrock where all pores are filled by water.  XE "zone of saturation" 
ADDITIONAL TERMS FOR CHAPTER 4

absolute humidity XE "absolute humidity" - the amount of water vapor present in a unit volume of air, usually expressed in kilograms per cubic meter.

aeolian XE "aeolian" - material carried by the wind.

aerosol XE "aerosols" - a gaseous suspension of fine solid or liquid particles.

air mass XE "air mass" - a large body of air with small horizontal variations in temperature, pressure, and humidity.

albedo XE "albedo" - the fraction of electromagnetic radiation reflected by the surface of the Earth.

altitude XE "altitude" - the height above the Earth's surface.

ambient air XE "ambient air" - generally refers to the natural outdoor air.  Does not include indoor air.

atmosphere XE "atmosphere" - the gaseous mass or envelope surrounding the earth, and retained by the gravitational field. 

atmospheric absorption XE "atmospheric absorption" - the processes whereby gases in the atmosphere absorb solar radiation and convert it into heat energy.  

atmospheric inversion XE "atmospheric inversion" - a condition in which warmer air is found above cooler air.  Often associated with air pollution in urban areas. XE "atmospheric absorption" 
autumn equinox XE "autumn equinox" - occurs when the sun is directly overhead the equator (declination) at noon.  Occurs generally on September 21 or 22.

average global temperature XE "average global temperature" - the average temperature of the entire atmosphere above the Earth. XE "average global temperature" 
bar XE "bar" - a unit of pressure equal to one million (106) dynes per square centimeter, 29.53 inches of mercury, or 10,000 hPa of pressure.

barometer XE "barometer" - device used to measure air pressure.

Beaufort scale XE "Beaufort scale" - a scale of wind velocity ranging from 0 (calm) to 12 (hurricane).

blizzard XE "blizzard" - a storm with widespread snowfall accompanied by strong winds.

CLIMAP Project XE "CLIMAP Project" - a project that involved many universities in an attempt to reconstruct what climatic conditions were on the Earth millions of years ago by examining data from ocean sediments.
climatic optimum XE "climatic optimum" - a time period during the Holocene epoch (approximately 3,000 - 5,000 B.C.) in which average global temperatures were 1oC to 2oC warmer than today.   XE "climatic optimum" 
climatology XE "climatology" - study of climates and their phenomena

cloud XE "cloud" - fine water droplets or ice particles suspended in the atmosphere.

condensation nuclei XE "condensation nuclei" - microscopic particles such as dust, salt crystals, or smoke that are required for the formation of rain.  Some nuclei such as small sodium chloride crystals can even form raindrops when the humidity is less than 100% since they attract water molecules (hygroscopic). XE "condensation nuclei" 
convection current XE "convection current" - the vertical movement of air due to the influence of heat.

convectional precipitation XE "convectional precipitation" - a process that occurs when heated air rises.  Warm air can hold more moisture than cooler air.  As the heated air rises and becomes cooler, the relative humidity increases to the point where water than cannot be held as a vapor begins to form rain.  Generally occurs in the interior of continents and near the equator.  The rising air and increased humidity forms cumulus clouds, which can then begin the process of creating thunderstorms.

convergence XE "convergence" - occurs when wind moving horizontally into an area meets another air mass that causes the moving stream of air to rise vertically. XE "convergence"  

convergence precipitation XE "convergence precipitation" - also known as frontal precipitation.  The formation of rain that occurs when two air masses come into contact with each other.  The warmer and more humid air rises when it meets the frontal edge (front) of the cooler and more dry air mass.  As the warmer air mass rises, it begins to cool.  As this air cools its humidity increases since it cannot hold as much water vapor.  Excess water vapor begins to coalesce around condensation nuclei at which point it rains.  This process occurs in the mid-latitudes, primarily in the Ferrel cell and results in cyclones along the polar front. XE "convergence precipitation"  

Coriolis effect XE "Coriolis effect" - the observed effect of the Coriolis force (a force due to the earth's rotation causing friction, drag and momentum within air layers) especially the deflection of winds above the earth, clockwise in the northern hemisphere and counterclockwise in the southern hemisphere.

counter-radiation XE "counter-radiation" - solar radiation passes through the Earth's atmosphere.  Some of the radiation is absorbed by gas molecules within the atmosphere and some of it strikes the Earth's surface.  When infrared radiation strikes the Earth, the Earth warms up.  The heat that is produced (in the form of infrared radiation) is then redirected back to the atmosphere and absorbed by greenhouse gases.  These greenhouse gases are then able to once again redirect this energy back towards the Earth's surface.  This greenhouse effect creates a positive-feedback loop.

cyclone XE "cyclone" - an atmospheric system characterized by the rapid inward circulation of air masses about a low-pressure center, usually accompanied by stormy, often destructive weather. Cyclones circulate counterclockwise in the Northern Hemisphere and clockwise in the Southern Hemisphere. 

declination XE "declination" - the location on the Earth's surface, as determined by its latitude, in which the sun is directly overhead at noon.

deposition nuclei XE "deposition nuclei" - small, microscopic particles in the Earth's atmosphere that form a surface upon which water vapor can coalesce into water vapor.  These particles can be salt crystals, smoke particles, pollutants, dust, etc . XE "deposition nuclei"  

depression XE "depression" - an area of low atmospheric pressure.

diffused solar radiation XE "diffused solar radiation" - electromagnetic radiation travels through space without losing energy.  When this radiation strikes matter however, the matter vibrates or moves at a greater velocity.  The effect causes a reduction in the total amount of  XE "diffused solar radiation"  energy reaching the Earth since some of the radiation is then scattered and moves in directions away from the Earth (scattering).

diffusion XE "diffusion" - in atmospheric terms, diffusion can be the mixture of two or more atmospheric gases or it can mean the reduction of solar input due to the redirection of energy from the sun away from the Earth's surface by scattering. XE "diffusion" 
direct solar radiation XE "direct solar radiation" - solar radiation that strikes the Earth's surface directly.

downdraft XE "downdraft" - a small-scale column of air that rapidly sinks toward the ground, usually accompanied by precipitation as in a shower or thunderstorm.

Earth albedo XE "Earth albedo" - the total amount of sunlight that is reflected from the Earth.  It is about 30%. XE "Earth albedo"  

Earth revolution XE "Earth revolution" - the elliptical path or orbit of the Earth around the sun.  It takes 365 1/4 days for the Earth to make one complete orbit around the sun. XE "Earth revolution" 
Earth rotation XE "Earth rotation" - the spinning of the Earth around the its polar axis.  It takes 24 hours for the Earth to make one complete rotation on its axis.

eddy XE "eddy" - a circular current, of air, moving contrary to the direction of the main current.

environmental lapse rate (ELR) XE "environmental lapse rate (ELR)" - the effect of increasing altitude on temperature.  As the height above the Earth increases within the troposphere, the temperature decreases.  A general rule of thumb is that for every 1,000 feet of altitude, the temperature drops 3oF.

equator XE "equator" - an imaginary circle around the Earth's surface, equidistant from the poles and perpendicular to the Earth's axis of rotation. It divides the Earth into the Northern Hemisphere and the Southern Hemisphere. 

evaporation XE "evaporation" - a process whereby liquid water is converted into the vapor state below the boiling point.  The evaporation of one gram of water requires about 600 calories of heat energy.  Evaporation can be speeded up by increasing the surface area of the water and/or decreasing the relative humidity above the water, and increasing the air temperature above the water. XE "evaporation" 
evapotranspiration XE "evapotranspiration" - plants lose water through their stomata (pores in the leaves).  Water also enters the atmosphere through evaporation.  The combination of these two sources is called evapotranspiration. XE "evapotranspiration"  

Fahrenheit scale XE "Fahrenheit scale" - a system of measuring temperature wherein 32 is the melting point of ice and 212 is the boiling point of water.

fall XE "fall" - also known as autumn.  The season of the year between summer and winter, lasting from the autumnal equinox to the winter solstice and from September to December in the Northern Hemisphere.

freezing XE "freezing" - to pass from the liquid to the solid state by loss of heat. 

 XE "freezing" front XE "front" - the interface between air masses of different temperatures or densities.

frontal lifting XE "frontal lifting" - occurs when warmer air meets colder air at a front and the warmer air rises over the colder air. XE "frontal lifting" 
frost XE "frost" - a deposit of minute ice crystals formed when water vapor at the Earth's surface condenses at a temperature below freezing. If it forms in the atmosphere, it is called snow or hail depending upon its structure (snow- exists in a crystalline form, hail- as a mixture of ice particles). XE "Frost" 
frost point XE "frost point" - the temperature near the Earth's surface at which water vapor turns into a solid form.

Fujita Scale (or F Scale)- XE "Fujita Scale (or F Scale)-"  A scale of wind damage intensity in which wind speeds are inferred from an analysis of wind damage: 

	F0
	weak
	40- 72 mph
	light damage

	F1
	weak
	73-112 mph
	moderate damage

	F2
	strong
	113-157 mph
	considerable damage

	F3
	strong
	158-206 mph
	severe damage

	F4
	violent
	207-260 mph
	devastating damage

	F5
	violent
	261-318 mph
	(rare) incredible damage


 XE "frost Point" 
global warming XE "global warming" - an increase in the average temperature of the earth's atmosphere, especially a sustained increase sufficient to cause climatic change.
greenhouse gases XE "greenhouse gases" - gases that are involved in the greenhouse effect and include carbon dioxide (CO2); methane (CH4); nitrous oxide (N2O); chlorofluorocarbons (CFxCly); and tropospheric ozone (O3). 

hail-  XE "hail"  pellets of ice larger than 5 millimeters (0.2 inches) in diameter.

heat-  XE "heat"  the transfer of energy from one body to another as a result of a difference in temperature or a change in phase. 

high XE "high" - high-pressure air. Cool, dense air that descends downward and becomes warmer.  Typically fair weather.

humidity XE "humidity" - the amount of moisture in the air.  It can be measured by either relative humidity or absolute humidity. XE "humidity" 
intertropical convergence zone (ITCZ) XE "intertropical convergence zone (ITCZ)" - ascending air located near the equator within the Hadley cell.  Causes for the rising air include 1) thermal convection that causes warmer air to rise and 2) convergence of wind streams at or near the equator.

isobar XE "isobar" - a line on a weather map connecting points of equal atmospheric pressure.  XE "isobar"  

isothermal layer XE "isothermal layer" - a vertical column of air in which the temperature is relatively stable.  Listed in order of increasing altitude they are commonly referred to as tropopause, mesopause, and stratopause.
Kelvin scale XE "Kelvin scale" - water freezes at 273.15 K and boils at 373.15 K.  One Kelvin degree is equal to one Celsius degree. XE "Kelvin scale" 
Kilopascal (kPa) XE "Kilopascal (kPa)" - a unit of air pressure.  101.3 kilopascals is equivalent to one atmosphere of pressure (760 mm of Hg, 760 torr, or 1 bar)

land breeze XE "land breeze" - generally occurs at night and blows from the land to the ocean.  At night, land loses heat energy faster than water (heat capacity).  Cooler land creates a thermal high-pressure area, which moves toward the warm oceanic thermal low.  
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Land breeze.

latent heat flux XE "latent heat flux" - the global movement and redistribution of heat energy.  The horizontal circulation of the atmosphere distributes warmer air to cooler regions due to differences in pressure.  Air also moves vertically based upon density- there is more space between air molecules in warm air than in cooler air.  This rise in altitude causes the air to lose its latent heat energy and become cooler.  Precipitation is an exothermic process, heat is lost in the formation of snow or rain.  Solar energy striking water is absorbed and converted to heat (a form of kinetic energy).  Warmer waters are less dense than cooler waters.  Heat energy is transferred from surface waters to the air above the water through conduction and convection.  Heat energy is distributed through the vertical water column through conduction and convection.  The horizontal transfer of heat energy in the oceans is accomplished through the movement of ocean currents.

 XE "latent heat flux" 
leeward XE "leeward" - the side away from the wind.

little climatic optimum XE "little climatic optimum" - between 900 and 1200 A.D. when global average temperatures were high.

low XE "low" - low-pressure air, warm air rises and as it does cools- produces cloudy or stormy weather.  

mean solar day XE "mean solar day" - the amount of time it takes for the Earth to revolve once on its axis (24 hours). XE "mean solar day" 
mechanical (frictional) turbulence XE "mechanical (frictional) turbulence" - occurs when the airflow is deformed into a series of eddies as it moves over the earth's surface.
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 Mechanical friction. XE "mean solar day" 
meridional transport XE "meridional transport" - the movement of heat energy in the atmosphere and in the oceans from the equator to the poles. XE "meridional transport" 
mesopause XE "mesopause" - an atmospheric area about 80 kilometers (50 miles) above the earth's surface. XE "mesopause" 
mesosphere XE "mesosphere" - the portion of the atmosphere from about 30 to 80 kilometers (20 to 50 miles) above the earth's surface, characterized by temperatures that decrease from 10°C to -90°C (50°F to -130°F) with increasing altitude.

meteorology XE "meteorology" - science that deals with the phenomena of the atmosphere, especially weather and weather conditions.

microclimate XE "microclimate" - the climate of a small, specific place within an area as contrasted with the climate of the entire area.

Milankovitch Theory XE "Milankovitch Theory" - changes in the Earth's climate are due to changes in the amount of solar radiation received by the Earth.

millibar (mb) XE "millibar (mb)" - standard atmospheric pressure at sea level is about 1,013 millibars.

mountain breeze XE "mountain breeze" - occurs during the night in areas with large differences in altitude.  At night, air on mountain slopes cool, becoming more dense and moves due to gravity downslope.  When this air reaches air at valley floor, it displaces this air to move upward.  Upward movement of valley floor air continues until it meets an area of temperature inversion, which causes air to move horizontally and then downward.  In narrow valleys, Venturi effect can cause windspeed to reach 100 miles per hour.
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Mountain breezes occur at night.

obliquity XE "obliquity" - deviation from a vertical or horizontal line, plane, position, or direction. XE "obliquity"  

occluded front- occurs when colder air surrounds a mass of warm air and forces it aloft  XE "occluded front" 
orographic lifting XE "orographic lifting" - occurs when air is forced upward by a barrier of mountains or hills.
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Orographic lifting. XE "occluded front" 
ozone-  XE "ozone"  an unstable, poisonous allotrope of oxygen, O3, that is formed naturally in the ozone layer from atmospheric oxygen by electric discharge or exposure to ultraviolet radiation.  Ozone is also produced in the lower atmosphere by the photochemical reaction of certain pollutants. Ozone is highly reactive and as an oxidizing agent it is used to purify water and treat industrial wastes. 

ozone hole XE "ozone hole" - an atmospheric area that periodically becomes depleted of ozone, such as the large area over Antarctica or the smaller area over the North Pole,.

paleoclimate XE "paleoclimate" - a climate of the past.

polar axis XE "polar axis" - an imaginary line that runs from the South Pole to the North Pole and around which the Earth rotates. XE "polar axis" 
polar cell XE "Polar Cell" - a circulating body of air that occurs between 60o and 90o north and south latitude.  Air rises at the polar front and descends at the polar vortex.
polar front- the boundary separating air masses of polar origin from those of tropical or subtropical origin.  XE "polar front" 
polar stratospheric clouds XE "polar stratospheric clouds" - clouds existing high in the atmosphere and commonly found over Antarctica.  They are a factor in the creation in the hole of the ozone layer.

polar vortex XE "polar vortex" - a region of high pressure air existing high in the atmosphere over the poles that descends to the Earth through a vortex to create a region of high pressure near the surface known as the polar high.

  
precipitation XE "precipitation" - any form of water, such as rain, snow, sleet, or hail that falls to the Earth's surface.

pressure (atmospheric) XE "pressure (atmospheric)" - the force applied to a unit area of surface; measured in Pascals (SI unit) or in dynes (cgs unit).

rain XE "rain" - water condensed from atmospheric vapor and falling in drops. 

reflection (atmospheric)- XE "reflection (atmospheric)-"  the bouncing of sunlight off of water molecules or frozen water in clouds.  The reflection of light can be anywhere from 40 to 90% depending on the characteristics of the cloud layer.

relative humidity XE "relative humidity" - the ratio of the amount of water vapor in the air at a specific temperature to the maximum amount that the air could hold at that temperature, expressed as a percentage.

saturation XE "saturation" - a condition in which air at a specific temperature contains all the water vapor it can hold; 100 percent relative humidity.

scattering (atmospheric)- XE "scattering (atmospheric)-"  occurs when solar radiation is reflected off of small particles in the atmosphere.  No change occurs in the wavelength or frequency of the radiation after it is reflected or bounced off the particle, but the total amount of radiation reaching the Earth is reduced.  A high percentage of ultraviolet radiation is reflected back into space.  The amount of scattering that occurs depends upon the wavelength of the radiation and the size of the particle it bounces off of.  Scattering of radiation causes the sky to be blue.

sea breeze XE "sea breeze" - generally occurs during the day and blows from the ocean to the land.  Caused by the land heating up faster than the ocean (heat capacity).  Warm air over land rises creating a thermal low.  Concurrently, air over ocean is cooler and has higher pressure.   Ocean air moves towards land to fill in the low.  Larger the temperature and pressure gradient, the faster the wind.
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 Sea breeze.

seasons XE "seasons" - one of the four natural divisions of the year, spring, summer, fall, and winter, in the North and South Temperate zones. Each season, beginning astronomically at an equinox or solstice, is characterized by specific meteorological or climatic conditions. 

sensible heat flux XE "sensible heat flux" - events that occur that allow heat energy to be transferred to the atmosphere.  It involves: 1) vertical movement of absorbed heat energy from the Earth's surface to the atmosphere through conduction; 2) vertical movement of heat through convection; and 3) horizontal movement or circulation of heated air (advection).

snow XE "snow" - frozen precipitation in the form of white or translucent hexagonal ice crystals. Since precipitation is generally measured in inches of liquid water and not in snowfall amounts, snow is usually converted into inches of water by dividing by 10. Thus, ten inches of snow is equivalent to one inch of rain. Light and loose snow takes more than 10 inches to make an inch of water but dense and slushy snow takes less. XE "snow" 
snowfield- a large expanse of snow, especially at the head of a glacier.
 XE "snowfield" 
snow line-  XE "Snow Line"  the lower altitudinal boundary of a snow-covered area, especially of one that is perennially covered, such as the snowcap of a mountain or the fluctuating latitudinal boundaries around the polar regions marking the extent of snow cover. 

snowmelt XE "snow melt" - occurs when solid snow is turned into runoff by increasing temperatures.  Erosion is affected by the rate of snowmelt.

 XE "solar altitude" 
solar year XE "solar year" - the period of time required for the earth to make one complete revolution around the sun, and equal to 365 days, 5 hours, 48 minutes, 45.51 seconds.  XE "solar year" 
solstice-  XE "solstice"  either of two times of the year when the sun is at its greatest distance from the celestial equator. The summer solstice in the Northern Hemisphere occurs about June 21, when the sun is in the zenith at the tropic of Cancer; the winter solstice occurs about December 21, when the sun is over the tropic of Capricorn. The summer solstice is the longest day of the year and the winter solstice is the shortest. 

southern oscillation XE "southern oscillation" - the atmospheric pressure conditions corresponding to the periodic warming of El Niño and cooling of La Niña.

  XE "southern oscillation" 
spring XE "spring" - the season of the year, occurring between winter and summer, during which the weather becomes warmer and plants revive, extending in the Northern Hemisphere from the vernal equinox to the summer solstice and popularly considered to comprise March, April, and May.

standard atmospheric pressure- 14.7 lb/in2 = 2,116 lb/ft2 = 1.013 x 105 N/m2 = 101,325 Pa = 101.33 kPa = 760 mm Hg = 29.92 in Hg = 406.8 inches of H2O = 33.9 ft H2O = 1013 millibars = 1.013 bars = 760 torrs
 XE "standard atmospheric pressure" 
stratopause XE "stratopause" - the boundary between the stratosphere and the mesosphere located at an altitude of about 55 kilometers (35 miles) above the earth's surface.

stationary front XE "stationary front" - an area in the atmosphere where there is little movement of air masses due to the convergence of air streams from opposite directions equal in magnitude. 

Stephan-Boltzmann Law XE "Stephan-Boltzmann Law" :   E* = T 4; E* = amount of radiation emitted by the body in Watts per square meter;  is a constant equal to 0.0000000567, and T is the temperature of the body in Kelvin.

storm surge XE "storm surge" - the rise in the sea level due to a storm.

stratopause XE "stratopause" - the boundary between the stratosphere and the mesosphere located at an altitude of about 35 miles (55 kilometers ) above the earth's surface.

stratosphere XE "stratosphere" - the region of the atmosphere above the troposphere and below the mesosphere, also known as the “ozone layer”.  Extends from about 11-30 miles above the earth.    Temperature rises in the stratosphere with altitude until reaching the stratopause.  

subpolar lows XE "subpolar lows" - an area of low-pressure air that occurs near the surface of the Earth at around 60o north and south latitude.  It is produced by the frontal lifting of warm subtropical air over colder polar air.

 XE "subpolar lows" subsolar point- a location on the Earth where the sun is directly overhead. XE "subsolar point" 
subtropical high-pressure zone XE "subtropical high pressure zone" - an area of high pressure at the Earth's surface caused by descending air currents from a Hadley cell that occurs at approximately 30o north and south latitudes.  

summer XE "summer" - the usually warmest season of the year, occurring between spring and autumn and constituting June, July, and August in the Northern Hemisphere. XE "summer" 
summer solstice XE "summer solstice" - occurs in the Northern Hemisphere about June 21, when the sun is in the zenith at the tropic of Cancer.  The summer solstice is the longest day of the year.

temperature XE "temperature" - a measure of the average kinetic energy of the particles in a sample of matter.

terminal fall velocity- the speed of air that does not support the suspension of particles. XE "terminal fall velocity"  

thermal circulation XE "thermal circulation" - the movement of air caused by the heating and cooling of air. XE "thermal circulation" 
thermal high XE "thermal high" - an area of high pressure resulting from the cooling of air by a cold underlying surface, and remaining relatively stationary over the cold surface. 
thermal low XE "thermal low" - an area of low atmospheric pressure resulting from high temperatures caused by intense surface heating.
thermosphere XE "thermosphere" - the outermost layer of the atmosphere, between the mesosphere and outer space, where temperatures increase steadily with altitude.

thunder XE "thunder" - the sound produced by rapidly expanding air along the path of the electrical discharge of lightning.
 XE "thunder" 
thunderheads XE "thunderheads" - the upper portion of a thundercloud, usually associated with the development of a thunderstorm.

thunderstorm- a violent storm of thunder and lightning, often accompanied by rain and sometimes hail, that lasts for a few hours. XE "thunderstorm" 
tornadoes XE "tornadoes" - a rotating column of air ranging in width from a few yards to more than a mile and whirling at destructively high speeds, usually accompanied by a funnel-shaped downward extension of a cumulonimbus cloud.  XE "total column ozone" 
trade winds XE "trade winds" - prevailing winds that occur in the tropics that make up the major component of the general circulation of the atmosphere and blowing northeasterly in the Northern Hemisphere and southeasterly in the Southern Hemisphere.  XE "trade winds" 
tropical cyclones XE "tropical cyclones" - a violent storm originating over tropical or subtropical waters, characterized by violent rainstorms and high-velocity cyclonic winds.

tropical disturbance XE "tropical disturbance" - a cluster of thunderstorms that usually occur over tropical waters that can eventually develop into a hurricane. XE "tropical disturbance" 
tropical storm-  XE "tropical storm"  a cyclonic storm having winds ranging from approximately 30 to 75 miles per hour.

Tropic of Cancer XE "Tropic of Cancer" - the most northerly latitude at which the sun can shine directly overhead (23°27[image: image21.png]


 north of the equator).

Tropic of Capricorn XE "Tropic of Capricorn" - the most southerly latitude at which the sun can shine directly overhead (23°27[image: image22.png]


 south of the equator).

tropopause XE "tropopause" - the boundary between the troposphere and the stratosphere varying in altitude from approximately 8 kilometers (5 miles) at the poles to approximately 18 kilometers (11 miles) at the equator.  

troposphere XE "troposphere" - the innermost layer (closest to earth) of the atmosphere, which extends from about 11 miles above the earth at the equator to about 5 miles above the earth at the poles.  Composition:  78% nitrogen (N2); 21% oxygen (O2); 0.0036% carbon dioxide (CO2).  Pressure declines the higher in altitude.  Temperature declines the higher in altitude one goes in the troposphere until the lowest temperature in the troposphere is reached (~ -57oC).

trough XE "trough" - a region of relatively low atmospheric pressure, often associated with a front.

typhoon XE "typhoon" - a tropical cyclone occurring in the western Pacific or Indian oceans.

ultraviolet radiation XE "ultraviolet radiation" - also known as UV.  Electromagnetic waves whose lengths shorter than light but longer than X rays

updraft-  XE "updraft"  an upward current of air.

valley breeze XE "valley breeze" - occurs during the day in areas with large differences in altitude.  Sun heats land at base and side of valley.  Heated air is less dense and flows up until it reaches temperature inversion (zone of cooler air).  When the air from the valley reaches the inversion layer, it is then displaced horizontally and then back down into the valley.  
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Valley breeze.  Occurs during the day.  

vapor pressure XE "vapor pressure" - the partial pressure exerted by a gas, in this case water vapor.  As temperature increases, the pressure exerted by water vapor increases.  

velocity XE "velocity" - distance traveled per unit time.

vernal equinox XE "vernal equinox" - about March 21, marking the beginning of spring in the Northern Hemisphere.

vortex-  XE "vortex"  a whirling mass of air.

warm front XE "warm front" - a front along which an advancing mass of warm air rises over a mass of cold air.  

water vapor XE "water vapor" - H2O.  Serves three purposes as an atmospheric component:

1- Forms rain or precipitation providing essential water for both plants and animals.

2-  Helps to keep Earth temperature stable through the greenhouse effect.  

3-  Redistributes heat through latent heat energy exchange.
weather modification XE "weather modification" - techniques include silver iodide or dry ice to ‘seed’ clouds for rain if moisture and temperature conditions are favorable and dry ice to dissipate cold fog or hail.  Controversy exists over taking moisture away from other areas

westerlies- wind coming from the west  XE "westerlies" 
widespread ascent XE "widespread ascent" - results from the interaction of air masses, or the movement of a cold air mass forcing warm air to rise ahead of it.
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Widespread ascent. XE "westerlies" 
wind XE "wind" - air moving from an area of high pressure to an area of low pressure.

windward XE "windward" - the side exposed to the wind.

winter XE "winter" - usually the coldest season of the year, occurring between autumn and spring, extending in the Northern Hemisphere from the winter solstice to the vernal equinox, and popularly considered to be constituted by December, January, and February.  XE "winter" 
winter solstice XE "winter solstice" - occurs about December 21, when the sun is over the tropic of Capricorn and is the shortest day of the year.

zonal XE "zonal" - the movement of air or water currents parallel to the lines of latitude.

ADDITIONAL TERMS FOR CHAPTER 5

abiotic XE "abiotic" - nonliving, also known as inorganic.  Refers to non-living physical and chemical components of an environment.  Examples- light, temperature, humidity, and atmospheric gases.

abundance XE "abundance" - number of organisms per given area.

abyssal zone XE "abyssal zone" - the region of the ocean bottom between the bathyal and hadal zones, from depths of approximately 10,000 to 20,000 feet. On average, the water temperature in the Abyssal Ocean is between 0º and 4º C (32º and 39º F). 
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Oceanic layers.

 XE "abiotic" acclimation XE "acclimation" - physiological adjustment(s) by living organisms (includes both plants and animals) to new environmental conditions. 

age structure XE "age sturcture" - the distribution of individuals within a population in specific age categories.
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Age structure diagram.

allele XE "allele" - one member of a pair or series of genes that occupies a specific position on a chromosome.

altitude vs. latitude XE "altitude vs. latitude" - every 300 feet in altitude is equivalent to 62 miles north in latitude in biome similarity.

amensalism XE "amensalism" - a symbiotic relationship between two species whereby one species is harmed and the other species is unaffected.

anabolism XE "anabolism" - also known as biosyntheis XE "biosyntheis" \t "See anabolism" .  The synthesis of more complex substances from simpler ones during cellular respiration.  Opposite of catabolism.

anaerobic XE "anaerobic" - a process or organism that does not require oxygen. XE "anaerobic" 
anaerobic respiration XE "anaerobic respiration" - a form of cellular respiration that does not utilize oxygen.  

annuals XE "annuals" - plants that complete their entire life cycle in a single growing season.

aquatic XE "aquatic" - pertaining to water; either growing in, living in, swimming in, or frequenting the margins of waters as pertaining to aquatic plants and fowl.

arctic tundra XE "arctic tundra" - a treeless area between the polar icecap and the tree line of Arctic regions.  The tundra is characterized as having permanently frozen subsoil and supporting low-growing vegetation such as lichens, mosses, and small, stunted shrubs.

arithmetic growth XE "arithmetic growth" - growth that occurs at a constant amount per time.  Example:  1, 2, 3, 4… or 2, 4, 6, 8,…
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Arithmetic growth vs. geometric growth.

barrier island XE "barrier island" - a long, relatively narrow island running parallel to the mainland, built up by the action of waves and currents and serving to protect the coast from erosion by surf and tidal surges.

bathyal zone XE "bathyal zone" - a region of the ocean bottom between the sublittoral and abyssal zones, having a depth between 660 to 13,000 feet (200 to 4,000 meters ).

Batesian mimicry XE "Batesian mimicry" - a form of protective mimicry in which an unprotected species, especially of an insect, closely resembles an unpalatable or harmful species and therefore is similarly avoided by predators.

benthic zone XE "benthos" - a region including the bottom of the sea and the littoral zones.

biennials XE "biennials" - plants that completes their life cycle in two growing seasons.

biodiversity XE "biodiversity" - the existence of a wide range of different types of organisms within a specified geographic region.

biomass XE "biomass" - weight of living material in a trophic level.

bioregion XE "bioregion" - an area that makes up a natural ecological community with characteristic plant and animal life, and environmental conditions and bounded by natural borders.

biosphere XE "biosphere" - the part of the Earth and its atmosphere in which living organisms exist or that is capable of supporting life.

biota XE "biota" - the animal and plant life of a region.

biotic XE "biotic" - referring to living processes.

biotic potential XE "biotic potential" - an estimate of the capacity of living things to survive and reproduce under favorable environmental.

biotic province XE "biotic province" - a region inhabited by a characteristic set of taxa (species, family, order), bound by barriers that prevent the spread of distinctive kinds of life to other regions and the immigration of foreign species.

bog XE "bog" - an area having a wet, spongy, acidic substrate composed chiefly of sphagnum moss and peat in which characteristic shrubs and herbs and sometimes trees usually grow. 

boreal forest XE "boreal forest" - the forest areas of the northern North Temperate Zone, dominated by coniferous trees such as spruce, fir, and pine.

canopy XE "canopy" - also called crown canopy.  The uppermost layer in a forest, formed by the crowns of the trees.
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Tree canopy.

carnivore XE "carnivore" - a flesh-eating animal or any of various predatory, flesh-eating mammals of the order Carnivora, including the dogs, cats, bears, weasels, hyenas, and raccoons. 

catabolism XE "catabolism" - the breakdown of complex molecules into simpler ones through metabolic pathways that results in release of energy.   

chemautotrophs XE "chemautotrophs" - also known as chemotrophs.  Organisms who produce their own food through processing (chemosynthesis) of inorganic compounds.

 XE "chemotrophs" \t "See chemautotrophs" 
chemosynthesis XE "chemosynthesis" - a form of nutrition limited to certain bacteria and fungi that synthesis carbohydrates from carbon dioxide and water by using energy obtained from the chemical oxidation of simple inorganic compounds. 

coastal wetland XE "coastal wetland" - a habitat that is found near coastlines and which is covered with seawater for either part or all year.  Examples include bays, lagoons, mangrove swamps, tidal flats, and tidal marshes.

coastal zone XE "coastal zone" - extends from the high-tide mark to the edge of the continental shelf.  Waters in this area are high in biological diversity and are nutrient rich.

coevolution XE "coevolution" - the evolution of two or more interdependent species, each adapting to changes in the other. It occurs, for example, between predators and prey and between insects and the flowers that they pollinate.

colonization XE "colonization" - movement of organisms of a species into a new territory or niche.

commensalism XE "commensalism" - a symbiotic relationship between two organisms of different species in which one derives some benefit while the other is unaffected.

community XE "community" - plants and animals existing and interacting with one another in a specific region under relatively similar environmental conditions.

competition XE "competition" - the simultaneous demand by two or more organisms for limited environmental resources, such as nutrients, living space, or light.

competitive exclusion principle XE "competitive exclusion principle" - two species that have exactly the same requirements cannot coexist in exactly the same habitat.  No two species can occupy the same niche.  The species that is the poorer competitor will not survive due to resource limitations.

competitor species XE "competitor species"  – also known as K-selected species XE "K-selected species" \t "See competitor species" .

coniferous evergreen plants XE "coniferous evergreen plants" - any of various mostly needle-leaved or scale-leaved, chiefly evergreen, cone-bearing gymnosperm trees or shrubs such as pines, spruces, and firs.

consumers XE "consumers" - living organisms that obtain their food by consuming either plants (producers) and/or other consumers (animals).  Types of consumers include carnivores (meat eaters), herbivores (plant eaters) and detritivores (consume dead organic material).

continental shelf XE "continental shelf" - a submerged border of a continent that slopes gradually into the ocean and then continues to the ocean bottom.

coral reefs XE "coral reefs" - made up chiefly of fragments of corals, coral sands, and the solid limestone resulting from their consolidation. They are classed as fringing reefs, when they border the land; barrier reefs, when separated from the shore by a broad belt of water; atolls, when they constitute separate islands, usually inclosing a lagoon.

crash XE "crash" - see dieback.

crude birth rate XE "crude birth rate" - the number of live births in a year divided by the population size.

crude death rate XE "crude death rate" - the number of deaths in a year divided by the population size.

cultural eutrophication XE "cultural eutrophication" - the introduction of nitrates and phosphates into aquatic ecosystems due to human activities such as agriculture, urbanization, industrial and sewage discharge.

Darwin, Charles XE "Darwin, Charles" - 19th century British naturalist who revolutionized the study of biology with his theory of evolution based on natural selection. His most famous works include Origin of Species (1859) and The Descent of Man (1871).

death rate XE "death rate" - the number of deaths in the population divided by the average population  size.

death phase XE "death phase" - the final phase in a bacterial culture, at which point nutrients have been depleted and bacterial numbers decreases.  A = lag phase; B = logarithmic or exponential growth phase; C = stationary phase; and D = death phase.
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Phases of bacterial growth.

deciduous XE "deciduous" - shedding foliage at the end of the growing season.

decomposer XE "decomposer" - an organism, often a bacterium or fungus, that feeds on and breaks down dead plant or animal matter, thus making organic nutrients available to the ecosystem.

delta XE "delta" - a usually triangular alluvial deposit at the mouth of a river or a similar deposit at the mouth of a tidal inlet, caused by tidal currents. 

density XE "density" - number of individuals of a particular species per land area.  

density-dependent limiting factors XE "density-independent limiting factors" - factors which affect population size and are affected by population density.  Examples: competition, predation, parasitism, disease.

density-independent population controls XE "density-dependent population controls" - affect population size regardless of density.  Examples- temperature extremes, floods, fires, drought, etc.

desert XE "desert" - a dry, often sandy region of little rainfall, often with extreme temperatures, and sparse vegetation.  Water is the limiting factor in deserts.

detritivore XE "detritivore" - heterotrophic organisms that consume decomposing organic material and which obtain their nutritional needs primarily from the microbes on the particles. 

detritus foodchain XE "detritus foodchain" - a foodchain characterized by the conversion of organic material into inorganic compounds through mechanisms of decomposition.

dieback XE "dieback" - also known as crash XE "crash" \t "See dieback" .  A dramatic decrease in the size of a population when the population size exceeds the carrying capacity of the habitat.

dispersal XE "dispersal" - occurs when an organism leaves one area and moves to another location.  Usually brought about by competition for limited resources.

disturbance XE "disturbance" - the change, either minor or major, of an ecosystem by biotic or abiotic factors.

doubling time XE "doubling time" - time necessary for the population to double in size.  Ideal doubling time is equal to 70 divided by annual percentage growth rate.

drainage basin XE "drainage basin" - an area drained by a river.

ecological diversity XE "ecological diversity" - the variety and uniqueness of biomes on Earth.  Combined with genetic and species diversity, together they provide for the infinite variety of life forms and habitats available on Earth.

ecotone XE "ecotone" - a transitional zone between two communities containing the characteristic species of each.

ecosystem XE "ecosystem" - an ecological community that includes flora and fauna combined with the physical aspects of the environment, functioning as a single unit.

ectoparasite XE "ectoparasite" - a parasite, such as a flea, that lives on the exterior of another organism.

ectotherm XE "ectotherm" - also known as poikilotherm or "cold-blooded". An organism that regulates its body temperature largely by exchanging heat with its surroundings.

edge effects XE "edge effects" - a greater diversity of species and population density in an ecotone than in surrounding ecosystems.

endoparasite XE "endoparasite" - a parasite, such as a tapeworm, that lives within another organism.

endotherm XE "endotherm" - also known as homeotherm or "warm-blooded".  An organism that generates its own heat to maintain its body temperature.

epiphyte XE "epiphyte" - also known as aerophyte or air plant.  A plant that grows on another plant and which it depends upon for mechanical support and attachment but not as a source of nutrients. Examples include tropical orchids or staghorn ferns.

estuary XE "estuary" - the wide lower course of a river where its water is met by ocean tides.

eucaryote XE "eucaryotic" - organisms with a nucleus possessing a definitive membrane.  Genetic material is found in chromosomes residing in the nucleus.

eutrophic lake XE "eutrophic lake" - lakes that have excess amounts of nitrates and phosphates.

exploitation competition XE "exploitation competition" - the indirect effects of species or individuals reduces the availability of the limiting resource so that extinction is threatened.

exponential growth XE "geometric growth" - also known as geometric or logarithmic growth.  Growth that occurs at a constant rate of increase per time.  Ex. 2, 4, 8, 16… or 1, 3, 9, 27…  Small populations in relationship to available resources tend to grow at exponential rates.  Competition within the population tends to slow down growth rate.  Higher number of individuals results in greater competition and slower rate of growth.  Carrying capacity is reached when available resources match population size and population equilibrium may result.
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Exponential growth.

facilitation model of succession XE "facilitation model of succession" - plant communities modify the abiotic environment.  Species that come later depend upon earlier species to create hospital soil environments.  Pioneer species die off due to competition for light, space, and nutrients.

fen XE "fen" - low, flat, swampy land; a bog or marsh.

fire-climax community XE "fire-climax community" - a habitat in which the vegetation is maintained by periodic fires.  Examples- prairies, managed pine forests.

floodplain XE "floodplain" - flat land bordering a river and subject to periodic flooding.

flora XE "flora" - plant life.

food web XE "food web" - also known as a food cycle.  A series of interrelated food chains.
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Typical food web.

forest XE "forest" - a dense growth of trees and plants covering a large area.

fundamental niche XE "fundamental niche" - the full capacity of the niche available.  Encompasses the range of environmental conditions suitable for the existence of a species without effects from interspecific competition or predation.  The environmental conditions, excluding competition between species and predation that are required by a species to survive.

gene XE "gene" - a hereditary unit consisting of a sequence of DNA that occupies a specific location on a chromosome and determines a particular characteristic in an organism.

gene flow XE "gene flow" - transfer of genes from one population to another of the same species, as by migration or the dispersal of seeds and pollen.

gene frequency XE "gene frequency" - the frequency of occurrence of an allele in relation to that of other alleles of the same gene in a population.

gene pool XE "gene pool" - the collective genetic information contained within a population of sexually reproducing organisms.

generalist species XE "generalist species" - species that are adaptable to a wide variety of niches.  Ex. Humans, flies, cockroaches, mice, rats, white-tailed deer, raccoons, coyotes, etc.  If the environment is subject to rapid change, competition for available resources increases, and generalist species have an advantage over specialist species.

genetic diversity XE "genetic diversity" - the genetic variation that is possible.  A property of a community of organisms of a certain species, in which members of the community have variations in their chromosomes due to a large number of slightly dissimilar ancestors, this property makes the community in general more resistant to diseases or to changing ecological conditions.

genetic drift XE "genetic drift" - random fluctuations in the frequency of the appearance of a gene in a small isolated population, presumably owing to chance rather than natural selection.

grassland XE "grassland" - an area where the predominant vegetation is grass or grass like.

gross primary productivity- XE "gross primary productivity-"  the total amount of energy that is stored by photosynthesis.

habitat XE "habitat" - the area or environment where an organism or ecological community normally lives or occurs. Example: a marine habitat.

herb XE "herb" - an angiosperm that has little or no woody tissue and which dies at the end of the growing season, especially in the temperate zones where winter cold suspends their growth.  XE "gross primary productivity" 
herbivore XE "herbivore" - also known as primary consumers.  An animal that feeds chiefly on plants.

heterotroph XE "heterotroph" - organisms that cannot synthesize their own food.

host XE "host" - the animal or plant on which or in which another organism lives.

Hutchinsonian niche XE "Hutchinsonian niche" - a niche whose measured environmental conditions a species is able to survive within. 

hydrosphere XE "hydrosphere" - the watery layer of the Earth's surface; including the ocean, all lakes, streams, and underground waters and water vapor in the atmosphere. XE "hydrosphere" 
hypolimnion XE "hypolimnion" - a non-circulating, perpetually cold bottom-layer of water in a thermally stratified lake that lies below the thermocline.

immigrant species XE "immigrant species" - a species that moves into an ecosystem.  Immigrant species can be beneficial or harmful if they represent major disturbance in the ecosystem through competition that may eliminate native species.

indicator species XE "indicator species" - species that signal that an ecosystem is being damaged or a species whose characteristics show the presence of specific environmental degradation.  Ex. birds, frogs, toads, salamanders.

inhibition model of succession XE "inhibition model of succession" - occurs when species utilize resisting mechanisms to competition (Example- toxins produced by chaparral plants to prevent interspecies competition).  Later species eventually outnumber earlier pioneer species by replacement.  Pioneer species are replaced by very local environmental disturbances caused by extremes in the physical environment or through predation.
interference competition XE "interference competition" - occurs when one organism prevents the physical establishment of another organism within a habitat.

interspecific competition XE "interspecific competition" - competition for resources between two different species.

intertidal zone XE "intertidal zone" - the region between the high tide mark and the low tide mark.

intraspecific competition XE "intraspecific competition" -  competition for resources between members of the same species.

intrinsic rate of increase (r)- XE "intrinsic rate of increase (r)-"  rate at which a population would grow if it had unlimited resources.  Species that have high intrinsic rates of increase are characterized by: 1) reproduce early; 2) short generation times; 3) long reproductive life; and 4) many offspring for each reproductive cycle.  Examples- cockroaches, houseflies, etc. XE "intrinsic rate of increase (r)-" 
keystone species XE "keystone species" - a species that interacts with many other species within a community.  The absence of this keystone species would result in widespread changes to the structure and functioning of the community.

lag phase XE "lag phase" - the initial growth phase of a bacterial culture, during which cell number remains relatively constant prior to a period of rapid growth.

lake XE "lake" - a large inland body of fresh or salt water. 

lianas XE "lianas" - climbing, woody vines found in tropical climates.

lichen XE "lichen" - a fungus, usually of the class Ascomycetes that grows symbiotically with algae, resulting in a composite organism that characteristically forms a crustlike or branching growth on rocks or tree trunks. 

life expectancy XE "life expectancy" - the average length of time a newborn individual can expect to live.

limiting factor XE "limiting factor" - environmental factor that limits the growth or activities of an organism or that restricts the size of a population or its geographical range.  Examples- lack of food, lack of oxygen, competition with other species, predators, space, disease, etc. XE "limiting factor principle" 
limnetic zone XE "limnetic zone" - associated with the deeper, open waters of lakes or ponds.  XE "limnetic zone-" 
lithosphere XE "lithosphere" - the outer part of the Earth including the surface called land, consisting of the crust and upper mantle, and which is approximately 62 miles thick.  

lithotroph XE "lithotroph" - an organism that depends upon inorganic compounds for energy production.

littoral zone XE "littoral zone" - the region of the shore of a lake or sea or ocean.

logistic growth XE "logistic growth" - growth of a population characterized by the carrying capacity controlling the rate of growth.  As the population size approaches the carrying capacity, the rate of growth diminishes rapidly.

macroevolution XE "macroevolution" - large-scale evolution occurring over geologic time that results in the formation of new taxonomic groups.

Malthus, Thomas XE "Malthus, Thomas" -  English economist of the late 18th century.  Proposed that the human population would exceed food resources, with resulting famine, after which the human population would level off and reach a state of equilibrium with available resources.  

mangrove XE "mangrove" - any of several tropical evergreen trees or shrubs of the genus Rhizophora, having stiltlike roots and stems and forming dense thickets along tidal shores.

marsh XE "marsh" - An area of soft, wet, low-lying land, characterized by grassy vegetation and often forming a transition zone between water and land.

maximum sustainable yield XE "maximum sustainable yield" - the maximum population size that can be sustained.  Species are said to be endangered when their population falls below the maximum sustainable yield.

mesophyte XE "mesophyte" - land plants that grow in environments having a moderate amount of moisture

mesotrophic lake XE "mesotrophic lake" - a lake with a moderate amount of nutrients.

metabolism XE "metabolism" - chemical processes that occur within living cells that are necessary for the maintenance of life.

microevolution XE "microevolution" - evolution resulting from a succession of relatively small genetic variations that often cause the formation of new subspecies.

mimicry XE "mimicry" - the resemblance of one organism to another or to an object in its surroundings for concealment and protection from predators.

montane XE "montane" - referring to mountainous regions.

muskeg XE "muskeg" - a swamp or bog created by an accumulation of sphagnum moss, leaves, and decayed matter.

mutation XE "mutation" - a change in the DNA sequence within a gene or chromosome of an organism resulting in the creation of a new trait not found in the parent or a change in the physical arrangement of a chromosome resulting in the creation of a new character or trait not found in the parental type.

mycorrhizae XE "mycorrhizae" - a mutualistic symbiotic relationship between a fungus and the roots of higher-order plants.  The fungus aids the plant by extracting nutrients from the soil and in exchange the plant provides the fungus with a habitat and a source of carbohydrates for energy.

nanoplankton XE "nanoplankton" - extremely small plankton that is between 2 to 20 microns in size.

native species XE "native species" - a species that is associated with or normally exists with a specific biome.  Example- rattlesnakes in the desert.

nekton XE "nekton" - marine and freshwater organisms that are capable of swimming freely and are generally independent of currents.  Nekton ranges in size from microscopic organisms to whales.

net rate of population growth XE "Net Rate of Population Growth" -  a parameter that expresses the ratio of the population size at some time compared to the population size at some earlier time.

neutralism XE "neutralism" - a relationship between two species whereby neither species is affected in any way by the other.

niche XE "niche" - the function or position of an organism or population within an ecological community or the particular area within a habitat occupied by an organism. Niches include: 1) range of tolerances a species can survive in; 2) specific resources that a species requires (food-types for example); 3) interactions with other species; and 4) its relationship in energy cycles.

nonsymbiotic mutualism XE "nonsymbiotic mutualism" - a symbiotic relationship whereby both species benefit from the association but live independently of the other.  Example- bees and flowering plants.

old growth forest XE "old growth forest" - forests that contain trees hundreds to thousands of years old.  Examples- sequoias, coastal redwoods, and Douglas fir.

oligotrophic lake XE "oligotrophic lake" - a lake or pond lacking in plant nutrients and having a large amount of dissolved oxygen throughout. 

omnivore XE "omnivore" - an animal that feeds on both animal and vegetable substances.

 XE "oligotrophic lake-" 
open sea XE "open sea" - extending from the continental shelf and outwards from the continent.

opportunist species XE "opportunist species" - also known as r-selected species XE "r-selected species" \t "See opportunist species" .

optimum XE "optimum" - the level of environmental conditions in which a species or population functions the most efficiently.

optimum sustainable yield XE "optimum sustainable yield" - the maximum population size that can be maintained without detriment to the population or the ecosystem.

organism XE "organism" - a living body such as a plant, animal, bacterium, protist, or fungus made up of organs, organelles, or other parts that work together to carry on the various processes of life.

overpopulation XE "overpopulation" - an excessive population within an  area to the point that there is overcrowding, depletion of natural resources, and/or environmental damage.

 XE "open sea-" pampas XE "pampas" - a vast plain of grassland in Argentina. 

parasite XE "parasite" - an animal or plant that lives in or on another and from which it obtains nourishment.

parasitism XE "parasitism" - the relation between two different kinds of organisms in which one receives benefits from the other by causing damage to it (usually not fatal damage).

pathogen XE "pathogen" - a living microorganism such as a bacterium or fungus that causes disease.

pelagic XE "pelagic" - living in open oceans or seas rather than waters adjacent to land or inland waters.

perennial XE "perennial" - a plant living three or more years.

periphyton XE "periphyton" - sessile organisms, such as algae and small crustaceans that live attached to surfaces projecting from the bottom of a freshwater aquatic environment.

permafrost XE "permafrost" - permanently frozen subsoil, occurring throughout the Polar Regions and locally in perennially frigid areas.

phytoplankton XE "phytoplankton" - minute, free-floating aquatic plants.

pioneer species XE "pioneer species" - the fist species that begins to colonize a pioneer community.  A plant species that appears very early in succession

plankton XE "plankton" - a collection of small or microscopic organisms, including algae and protozoans, that float or drift in great numbers at or near the surface of fresh or salt water, and which serve as food for fish and other larger organisms.

population XE "population" - the organisms that make up a specific group or occur in a specified habitat.

population dynamics XE "population dynamics" - the interrelationship of phenomena that affects growth or change within a population. 

predation XE "predation" - a relationship whereby one species (predator) survives by consuming another species (prey).

predator XE "predator" - an organism that lives by preying on other organisms.


prey XE "prey" - an animal hunted or caught for food.

primary consumer XE "primary consumer" - an animal that eats grass and other green plants in a food chain; an herbivore.

primary producer XE "primary producer" - also known as plants or photosynthetic autotrophs.

prokaryotes XE "procaryotic" - organisms who's DNA exists in loose strands in the cytoplasm.  They have few specialized organelles and do not have a membrane-bound nucleus.

producer XE "producer" - a photosynthetic green plant or chemosynthetic bacterium, constituting the first trophic level in a food chain; an autotrophic organism.

productivity XE "productivity" - the rate of storage of energy or biomass by plants.  

progeny XE "progeny" - offspring or descendants of a group.

punctuated equilibrium XE "punctuated equilibrium" - a theory that speciation occurs in spurts of major genetic alterations that punctuate long periods of little change.

 XE "productivity-" pyramid of biomass XE "pyramid of biomass" - a model that shows the distribution of biomass within a community.

[image: image32.png]Tertiary Consumers

Secondary Consumers

Primary Consumers

—— 1 centimeter

Gram of Dry Biomass




Pyramid of biomass.
pyramid of energy- the amount of energy stored in each trophic level.  The diagram shows that the amount of energy in each higher trophic level is less than the trophic level below it.  This is due to loss in energy conversion and incomplete conversion of biomass.  Common units include kcal/m2/yr.
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Pyramid of energy.

pyramid of numbers XE "pyramid of numbers" - a model that shows the number of organisms in a particular trophic level in a specified ecosystem.  Species are limited in their total biomass by their particular trophic level (the smaller the organisms, the lower the trophic level and the more there are of them).  Predators are generally larger than the prey they feed on and there is more prey than predators.
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Pyramid of numbers.

range of tolerance XE "range of tolerance" - the range of environmental conditions within which a particular species can exist.

realized niche XE "realized niche" - the portion of the fundamental niche that is actually inhabited by an organism or the actual resources of the niche utilized or the actual habitat in which the organism lives.

resilience XE "resilience" - the ability to recover quickly.  XE "resilience" 
resource XE "resource" - something obtained from the environment for an organism's use and/or consumption.

 XE "resilience" 
resource partitioning XE "resource partioning" - when species utilize separate resource requirements within the same environment to avoid competition.

saprophytes XE "saprophytes" - species of fungus or bacterium that grows on and derives their nourishment from dead or decaying organic matter

savanna XE "savanna" - a flat area characterized of grassland and found in tropical or subtropical regions.

scavenger XE "scavenger" - an animal, such as a bird or insect, that feeds on dead or decaying matter.

secondary succession XE "secondary succession" - the progression of plant communities on developed soil following environmental disturbances such as fire, flood, and timber harvesting.

secondary substance XE "secondary substance" - chemical compounds manufactured by a plant to avoid consumption by herbivores or to reduce competition by other plant species.

seral XE "seral" - also known as success ional stage.

shore XE "shore" - also referred to as the coast.  The land along the edge of an ocean, sea, lake, or river.

shrub XE "shrubs" - a woody plant of relatively low height, having several stems arising from the base and lacking a single trunk

snow line XE "snow line" - the lower boundary of a snow-covered area.  In the tropics, the snow line is about 3 miles (4.8 kilometers) above sea level, and in the subtropics it is about 4 miles (6.4 kilometers) above sea level. The snow line of the Rocky Mountains is about 2 miles (3.2 kilometers) above sea level. In the Alps of Western Europe, it is about 1.2 miles (2 kilometers) above sea level. It is less than 1/2 mile (0.8 kilometer) above sea level in Greenland. It is at sea level in polar regions.
speciation XE "speciation" - the evolutionary formation of a new biological species, usually by the division of a single species into two or more genetically distinct ones.

species XE "species" - related organisms capable of interbreeding and producing fertile offspring.

species diversity XE "species diversity" - the number of different type of species within an area. XE "species diversity" 
specialist species XE "specialist species" - species that have very narrow, very defined requirements in an ecological niche.  Examples: tiger salamanders (require fishless ponds), red-cockaded woodpeckers (require old pine trees), spotted owls (old growth forests), giant pandas (feed only on specific types of bamboo).  If the environment is fairly constant (tropical rain forests) a wide diversity of species is present and competition is reduced and specialized species do better.

stable equilibrium XE "stable equilibrium" - the tendency of a system to return to a steady state after a disturbance.

standing biomass XE "standing biomass" - the amount of biomass in a particular area.

 XE "standing biomass-" 
steppes XE "steppes" - a vast semiarid grass-covered plain, found in southeast Europe, Siberia, and central North America.

succulents XE "succulent plant" - plants that have thick, fleshy, water-storing leaves or stems.

surface water XE "surface water" - water present above the surface of soil or rock.

survivorship curve XE "survivorship curve" - a graph that show at different age categories the number of survivors of a particular species.

swamp XE "swamp" - a seasonally flooded bottomland with more woody plants than a marsh and better drainage than a bog. 

sympatric population XE "sympatric population" - referring to populations who's geographic ranges overlap but which do not interbreed.

sympatric speciation XE "sympatric speciation" - the evolutionary process of a single population of a species splitting into two populations which gradually evolve into two different species (as a result of genetic mutation and variation) while both diverging populations still occupy the same geographic area.

taiga XE "taiga" - a sub-arctic, evergreen coniferous forest of northern Eurasia located just south of the tundra and dominated by firs and spruces.

temperate deciduous forest XE "temperate deciduous forest" - a biome located in the mid-latitudes and containing predominantly deciduous vegetation.

territoriality XE "territoriality" - a behavior pattern in animals consisting of the occupation and defense of a territory.

tertiary consumers XE "tertiary consumers" 

 XE "tertiary consumers" - also known as secondary carnivores.

thermocline XE "thermocline" - a layer in a large body of water, such as a lake, that sharply separates regions differing in temperature, so that the temperature gradient across the layer is abrupt.

tolerance model of succession XE "tolerance model of succession" - later successional stages of plant communities are able to tolerate lower amounts of resources in the environment due to more advanced and developed mechanisms of competition and survival.  Eventually, the later species will outnumber the earlier species through natural selection.  Pioneer species die off due to competition for light, space, and nutrients.

tropical rain forest XE "tropical rain forest" - a biome located near the equator and containing predominantly evergreen plants.

tundra XE "tundra" - a treeless area between the icecap and the tree line of Arctic regions, having a permanently frozen subsoil and supporting low-growing vegetation such as lichens, mosses, and stunted shrubs.

veldt XE "veldt" - open grazing areas of southern Africa.

Wallace, A.R. XE "Wallace, A.R." - 19th century British naturalist who developed a concept of evolution that paralleled the work of Charles Darwin. His works include The Geographical Distribution of Animals (1876).

watershed XE "watershed" - a region draining into a river, river system, or other body of water. 

xeric XE "xeric" - having to do with an extremely dry habitat.

zero population growth (ZPG)- XE "zero population growth (ZPG)-"  occurs when a population in a given location neither increases nor decreases over time.  Increases due to birth and immigration are balanced with decreases caused by death and emigration.

zooplankton XE "zooplankton" - plankton that consists of animals, including the corals, rotifers, sea anemones, and jellyfish.

ADDITIONAL TERMS FOR CHAPTER 6

abortion XE "abortion" - the termination of pregnancy and expulsion of an embryo or of a fetus that is incapable of survival.  Methods include suction aspiration XE "suction aspiration" , dilation and curettage (D&C) XE "dilation and curettage (D&C)" , dilation and evacuation (D&E) XE "dilation and evacuation (D&E)" ; salt poisoning (saline injection) XE "salt poisoning (saline injection)" , prostaglandin chemical abortion XE "prostaglandin chemical abortion" , hysterectomy XE "hysterotomy"  or Caesarean section XE "Caesarean section"  and partial birth abortion XE "partial birth abortion" .

age structure diagram XE "age structure diagram" - a bar graph or histogram that shows the number or percentage of a population in defined age ranges: 0-5, 6-10, etc.  The bars will often show the percentage of males and females within that age range.  The pre-reproductive age is generally between 0 and 14, reproductive age is generally between 15 and 44, and post-reproductive age is generally considered to be 45+.  In 2000, 31% of the world population (~2 billion) was pre-reproductive- under 15.  For developing countries, the figure is 34% as compared to a 19% average for developed countries.

antinatalist XE "antinatalist" - a person, religion or policy that advocates decreasing the birth rate.

baby bust generation XE "baby bust generation" - the generation born between the mid-1960s and the mid-1970s that was created during the era of the Pill, legalized abortion, liberalized divorce, and an influx of women into the labor force. For these and other reasons, baby busters are competitively few in number. 

baby boom XE "baby boom" - generally refers to the years between 1946 and 1964 in the United States when 79 million children were born.  In 2000, half of all adults (18+) were born during these years.

biotic potential XE "biotic potential" - an estimate of the maximum capacity of living things to survive and reproduce under optimal environmental conditions.

birth control XE "birth control" - voluntary limitation or control of the number of children conceived, especially by planned use of contraceptive techniques.

birth rate XE "birth rate" - the ratio of total live births to total population in a specified community or area over a specified period of time. The birth rate is often expressed as the number of live births per 1,000 of the population per year. Also called natality.

carrying capacity (K) XE "carrying capacity" - the maximum number of individuals that a given environment can support without detrimental effects.

crude birth rate XE "crude birth rate" - the number of live births in a year divided by the population size.

crude death rate XE "crude death rate" - the number of deaths in a year divided by the population size.

death rate XE "death rate" - the ratio of total deaths to total population in a specified community or area over a specified period of time. The death rate is often expressed as the number of deaths per 1,000 of the population per year. Also called fatality rate.

demography XE "demography" - the study of the characteristics of human populations, such as size, growth, density, distribution, and vital statistics.

density XE "density" - the number of people per unit of area.

dependency ratio XE "dependency ratio" - a ratio expressing the number of non-workers (includes children, retirees, disabled) to workers.  The lower the ratio, the lower the dependency load.  The ratio is higher in developed countries such as the United States and Japan where health care reaches a large proportion of the population.  The ratio is lower in countries with high birth rates and poor health care systems.

dieback XE "dieback" - an extreme decline in the population size when the carrying capacity is exceeded.

dispersal XE "dispersal" - the movement of people from an area of high density to an area of lower density.

echo boom XE "echo boom" - the years 1977-1980 in the United States when baby boomers had children.

empowerment of women XE "empowerment of women" - in 2000, women made up 50% of the world population.  Women do almost all domestic work, provide almost all child and health care, and do more than half of the work associated with food, fuel and water procurement.  Of all hours worked, women work 2/3 of them.  For this work, women receive 10% of world income and own 0.01% of world property.  Women make up 70% of the world's poor and 66% of all people who are illiterate.  Women account for 14% of management positions and 13% of government position worldwide.  Studies of countries that have empowered women show that those countries have significantly lower birth rates.  

environmental resistance XE "environmental resistance" - events and phenomena of nature that act to keep population sizes stable.  Example: parasitism, drought, predation, disease, etc.

family planning XE "family planning" - a program to regulate the number and spacing of children in a family through the practice of contraception or other methods of birth control.

generation X XE "generation X" - also known as the 'baby bust" generation.  Children born between 1965 and 1976.  Represents approximately 44 million in the United States.  Generation X will be responsible for the care and support of the baby boomers.  

gross national product (GNP) XE "gross national product (GNP)"  - the total market value of all the goods and services produced by a nation during a specified period of time.

growth rate XE "growth rate" - the rate of increase in size of a population per unit of time.  A typical growth curve is represented below.  The current growth rate for the world population is 1.4%.  This corresponds to a doubling of the world's population in 49 years.  Current world population is estimated at 6 billion.  
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World population growth curve through history.
infant mortality rate XE "infant mortality rate" - the number of babies that die before their first birthday per 1000 babies born.  An indicator that can be used to measure quality of life.  Low infant mortality is correlated with food availability, gross national product and associated standard of living, health care availability, and clean water.  Finland has the lowest infant mortality rate of 3.9, and Afghanistan has one of the highest rates at 182.

intrinsic rate of increase XE "intrinsic rate of increase" - a measurement of the growth rate of a population taking natality and mortality figures into account.

K-strategists XE "k-strategists" - large organisms that have long life spans, produce few offspring, and which have populations that stabilize at or near the carrying capacity.  Ex. whales, deer, lions, humans.  Limited by density-dependent limiting factors.  

less-developed country XE "less-developed country" - a country that has high birth rate, high population growth, low per capita income, low industrial and technological development.  Examples of countries would include countries in sub-Saharan Africa, some countries in Latin America and the Caribbean, and some countries in southern Asia.

life expectancy XE "life expectancy" - the number of years that an individual is expected to live as determined by statistics.  In developed countries the life expectancy averages around 75, in developing countries the figure is approximately 64.  In most countries in Africa, the average life expectancy is less than 50.  Sierra Leone has the lowest life expectancy of 26 years.  Japan and Australia have the highest life expectancies at 80 years. Between 1955 and 2000, the global average life expectancy increased from 48 to 66 years.  By 2025, it is projected to increase to 73.  In the United States between 1900 and 2000, the average life expectancy increased from 46 to 74 for men and from 48 to 79 for women. XE "life table-" 
Malthus, Thomas XE "Malthus, Thomas" - an 18th century English scholar, observed in an essay written in 1798 that the growth of the human population is fundamentally different from the growth of the food supply to feed that population. He wrote that the human population was growing geometrically [i.e. exponentially] while the food supply was growing arithmetically [i.e. linearly]. He concluded that left unchecked, it would only be a matter of time before the world's population would be too large to feed itself.

mortality XE "mortality" - death rate. 

natural increase XE "natural increase" - an increase in the population due to a larger number of births than deaths.  In the United States in the year 2000, there were 1.66 million more births than deaths, which accounted for approximately 60% of the population growth.  The remaining 40% was due primarily to immigration.

neo-Malthusians XE "neo-Malthusians" - believe in limiting the population of the earth through birth control.

neo-Marxians XE "neo-Marxians" - believe that eliminating oppression and poverty by improvements in technology and social justice will solve population issues.  

population XE "population" - all of the people (or species of organism) inhabiting a specified area. In statistics it is difficult to measure or interview everyone in a population.  Therefore, a sample of the population is measured.  Statistical analysis of the sample can then be used to make statements regarding the population.  Care must be taken in the size of the sample measured so that it properly reflects the trend(s) of the population.

population change XE "population change"  = (births + immigration) – (deaths + emigration)

population crash or dieback XE "population crash or dieback" - a sudden unexpected and dramatic decline in the population.  Reasons for a population crash could be epidemic, toxic wastes, extremes in weather, a new predator introduced into the area, etc.  Notice the word "new" in the last sentence.  Predator-prey relationships that are established do not produce population crashes since both predator and prey are in population balance.

population density XE "population density" - number of individuals in a population relative to the amount of space available.

population explosion XE "population explosion" - the rapid or geometric expansion (J-curve) of a biological population, especially the unchecked growth in human population resulting from a decrease in infant mortality and an increase in longevity.

population growth rate XE "population growth rate"  (average annual)- the increase in a country's population during one year, divided by the population at the start of that year. It reflects the number of births and deaths during the period and the number of people moving to and from a country. The average annual population growth rates for a period of years provide a better picture than do rates for a single year. In 1998 total world population was more that 5.8 billion, and the average world population growth rate was between 1980 and 1998 1.6.

population momentum XE "population momentum" - the tendency for population growth to continue beyond the time that replacement-level fertility has been achieved because of a relatively high concentration of people in the childbearing years. For example, the absolute numbers of people in developing countries will continue to increase over the next several decades even as the rates of population growth will decline. This phenomenon is due to past high fertility rates, which results in a large number of young people. As these youth grow older and move through reproductive ages, the greater number of births will exceed the number of deaths in the older populations.

population projections XE "population projections" - demographers make predictions about future population based on trends in fertility, mortality, and migration.

population risk XE "population risk" - the number of excess cases of a disease per year linked to a particular exposure.

pronatalist XE "pronatalist" - a person, religion or policy that advocates increasing the birth rate.

r-strategist XE "r-strategist" - small organisms that have short life spans, produce many offspring, and which have populations that do not reach the carrying capacity.  Little to no energy spent on care for offspring.  ex. houseflies, grasshoppers, gypsy moths, etc.  Limited by density-independent limiting factors such as weather, death of a lake, etc.

replacement-level fertility XE "replacement-level fertility" - the number of births needed to just replace parents.  The value of 2.1 takes into account infant mortality.  For more-developed countries the figure is 2.1.  For less-developed countries, the figure is 2.5.

sex ratio XE "sex ratio" - the relative number of males and females in a population.  Population growth is tied to or limited to the number of females in a population.

social justice XE "social justice" - the fair access to resources.  Recognizes inalienable rights for all people.

species XE "species" - a fundamental category of taxonomic classification, ranking below a genus or subgenus and consisting of related organisms capable of interbreeding.

standard of living XE "standard of living" - a level of material comfort as measured by the goods, services, and luxuries available to an individual, group, or nation.

survivorship curve- shows the relationship between the number surviving & life stage.  Population sizes are regulated by density dependent or density independent factors and animal species follow three different different "strategies":  Humans follow a Type I survivorship strategy: most die in postreproductive stage, i.e. at end of physiological life span.
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total growth rate XE "total growth rate" - the net result after all factors affecting the size of a population have been taken into account.

transition XE "transition" - the demographic change that is occurring in developing countries as they move to lower rates of fertility and mortality. Many factors contribute to transition including: improved health services, greater access to education and improved social and economic conditions. Several developing countries in Asia are now in the later stages of transition, while many countries in Sub-Saharan Africa are in the early stages of transition. Demographic transition is complete when fertility has reached replacement level, which is the case in most industrial countries. 

under-5 mortality rate XE "under-5 mortality rate" - the probability that a newborn baby will die before reaching age five, if current living conditions stay the same. Unlike child mortality rates, under-5 mortality includes infant (0-1 year) deaths.

United Nations Population Fund (UNFPA)- XE "United Nations Population Fund (UNFPA)-"  provides population assistance to developing countries.  Source of funding is voluntary contributions from member countries.  The Fund supports programs to improve pre- and post-natal mother's health, to provide access to voluntary family planning programs and contraception, to support education on sexually transmitted diseases and HIV, and to formulate population policies that support sustainable development and poverty eradication.  For more information, visit www.unfpa.org
urbanization XE "urbanization" - the process by which a country's population changes from primarily rural to urban. It is caused by the migration of people from the countryside to the city in search of better jobs and living conditions. 

zero population growth XE "zero population growth" - the limiting of population increase to the number of live births needed to replace the existing population.

ADDITIONAL TERMS FOR CHAPTER 7

abandoned well XE "abandoned well" - wells that are no longer in production. They provide an avenue for pollution from the surface directly into the aquifer.

ablation XE "ablation" - the process by which ice and snow waste away owing to melting and evaporation. 

absolute humidity XE "absolute humidity" - the mass of water vapor in a given volume of air and is usually expressed in grams of water vapor per cubic meter of atmosphere. 

acre-foot XE "acre-foot" - the volume of water (43,560 cubic feet or 325,851 gallons) that will cover an area of one acre to a depth of one foot.  This is the amount of water consumed annually by an average family of four in the United States.

active conservation storage XE "active conservation storage" - the portion of water stored in a reservoir that can be released for all useful purposes such as municipal water supply, power, irrigation, recreation, fish, wildlife, etc. 

active (usable) storage capacity XE "active (usable) storage capacity" - the total amount of reservoir capacity normally available for release from a reservoir below the maximum storage level. 

aeration zone XE "aeration zone" - a portion of the lithosphere in which the functional interstices of permeable rock or Earth are not filled with water. 

ALERT Flood Warning System XE "ALERT Flood Warning System" - a cooperative, community-operated flood warning system. The acronym stands for Automated Local Evaluation (in) Real Time. 

alluvial XE "alluvial" - relating to the deposits made by flowing water.
alluvium XE "alluvium" - sediment deposited by flowing water, as in a riverbed, flood plain, or delta.

amictic lake XE "amictic lake" - a lake that does not experience turnover on a regular, seasonal basis.

anadromous fish XE "anadromous fish" - fish that migrate up rivers from the sea to breed in fresh water.

aphotic XE "aphotic" - without light.

aquiclude- XE "aquiclude-"  an underground formation of low-permeability rock located either above and/or below an aquifer.
aquitard XE "aquitard" - an underground layer of material of low permeability.

arid XE "arid" - regions where precipitation is so deficient in quantity, or occurs at such times, that agriculture is impracticable without irrigation. 

arroyo XE "arroyo" - a water-carved channel or gully in arid country, usually rather small with steep banks, dry most of the time, due to infrequent rainfall and the shallowness of the cut which does not penetrate below the level of permanent groundwater. 

artificial recharge XE "artificial recharge" - pumping freshwater into an aquifer to replenish it.

artesian well XE "artesian well" - a well drilled through impermeable strata to reach water capable of rising to the surface by internal hydrostatic pressure.

backflow XE "backflow" - also known as back-siphonage.  The backward flow of water through a pipeline distribution system.

backwater effect XE "backwater effect" - the effect that a dam or other obstruction has in raising the surface of the water upstream from it. 

basalt aquifer XE "basalt aquifer" - aquifers found in areas of basalt rock that had a history of volcanic activity.  Areas would include the Pacific Northwest and Hawaii.

base flow XE "base flow" - the part of water in a stream that comes from groundwater alone; it does not include runoff.

bathing water XE "bathing water" - water that is intended for swimming in.  

black ice XE "black ice" - transparent ice formed in rivers and lakes or Ice that forms on horizontal surfaces, such as roads, which is nearly transparent due to the absence of trapped air bubbles. 

black water XE "black water" - water that comes from the toilet.

border ice XE "border ice" - an ice sheet in the form of a long border attached to the bank or shore. Also known as shore ice. 

bound water XE "bound water" - water molecules that are bound to soil particles or other solid material.  This water is generally not available for other purposes.

brackish ice XE "brackish ice" - ice formed from brackish water. 

brackish water- XE "brackish water-"  containing a mixture of seawater and fresh water.

breakpoint chlorination XE "breakpoint chlorination" - the minimum amount of chlorine required in a public drinking water system to prevent health problems.

breakup XE "breakup" - the time when a river whose surface has been frozen from bank to bank for a significant portion of its length begins to change to an open water flow condition. The event is signaled by the breaking of the ice and often associated with ice jams and flooding. 

bycatch XE "bycatch" -species taken incidentally in a fishery where other species are the target; bycatch species may be of lesser value than the target species, and are often discarded (`trash' species). In many cases, bycatch species have some commercial value and are retained for sale. 

capillary action XE "capillary action" - the action by which the surface of a liquid, where it contacts a solid, is elevated or depressed, because of the relative attraction of the molecules of the liquid for each other and for those of the solid. 

capillary zone XE "capillary zone" - the soil area just above the water table where water can rise up slightly through the cohesive force of capillary action. This layer ranges in depth from a couple of inches to a few feet (few centimeters to couple of meters), and it depends on the pore sizes of the materials. 
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Sub-surface water zones.

carbonate aquifer XE "carbonate aquifer" - an aquifer found in regions that contains limestone or dolomite rock.  Typically produce waters high in calcium and magnesium. See hard water.

carboy XE "carboy" - a large glass or plastic bottle used to transport water samples.

catchment area XE "catchment area" - also known as drainage basin.  An area having a common outlet for its surface runoff. 

catch per unit of effort (CPUE)- XE "catch per unit of effort (CPUE)-" the number or weight of fish caught by a unit of fishing effort; e.g. 90 kg per hour searching. CPUE is often used as a measure of fish abundance. 

catch-at-age data XE "catch-at-age data" -data on the number of fish of each age group in the catch of a fishery, usually derived from the lengths of fish in representative samples of the catch. 

catch-at-length data XE "catch-at-length data" -data on the number of fish of each length group in the catch of a fishery, usually obtained by measuring the lengths of fish in representative samples of the catch but occasionally derived from individual weights of fish. 

catch-at-weight data XE "catch-at-weight data" -data on the number of fish of each weight group in the catch of a fishery, usually obtained by measuring the individual weights of fish in representative samples of the catch. 

channel XE "channel" - an open conduit either naturally or artificially created which periodically or continuously contains moving water. 

channelization XE "channelization" - a water project that either straighten, widen, and/or deepen rivers, canals, or streams.

chloride XE "chloride" - the Cl- ion concentration found in a water sample.  The chloride ion concentration in seawater is typically around 3%.  Chloride ion concentration can be an indicator of pollution from either deicing salts entering either ground or surface water or saltwater intrusion.  

chlorinated XE "chlorinated" - to treat or combine with chlorine or a chlorine compound.

chlorine XE "chlorine" - a highly irritating, greenish-yellow gaseous halogen, capable of combining with nearly all other elements, and used widely to purify water, as a disinfectant and bleaching agent, and in the manufacture of many important compounds.

chlorine residual XE "chlorine residual" - excess chlorine that is added to drinking water supplies that is designed to eliminate microorganisms after the water leaves the treatment plant.

circle of influence XE "circle of influence" - the outer boundary of an aquifer.

cistern XE "cistern" - a tank for catching and storing rainwater.

clearwell XE "clearwell" - an underground tank that holds drinking water.

coastal flooding XE "coastal flooding" - flooding which occurs from storms where water is driven onto land from an adjacent body of water. These can be hurricanes, "nor'easters," or tropical storms, but even a strong winter storm or thunderstorm can cause this type of flooding. 

condensation XE "condensation" - the process by which a gas or vapor changes to a liquid.

condensation nuclei XE "condensation nuclei" - very small particles that float in the air and aid in the condensation process.

cone of depression XE "cone of depression" - the drop in the water table caused by excessive pumping.

confined aquifer XE "confined aquifer" - also known as an artesian aquifer.  Underground water that is located between two impermeable layers of rock and which is under pressure.

confining layer XE "confining layer" -  a layer of impermeable rock that exists either above and/or below an aquifer.

confluence XE "confluence" - a flowing together of two or more streams.

connate water XE "connate water" - also known as fossil water.  Water that has been trapped within sediment or rock structure at the time the rock was formed.  

consumption or consumptive use XE "consumption or consumptive use" - water that is unavailable for human use due to evaporation, losses in transportation, etc.

creek XE "creek" - a small stream of water that serves as the natural drainage course for a drainage basin of nominal, or small size. The term is a relative one as to size, some creeks in a humid region would be called rivers if they occurred in arid regions. 

crest XE "crest" - the highest stage or level of a flood wave as it passes a point. 

cubic foot per second (cfs)- XE "cubic foot per second (cfs)-"  the flow rate or discharge equal to one cubic foot of water per second, about 7.5 gallons per second, or 449 gallons per minute. 

dam XE "dam" - any artificial barrier that impounds or diverts water. A dam is generally considered hydrologically significant 

degradation XE "degradation" - contamination or pollution of water making it unsuitable for use.

delta XE "delta" - an alluvial deposit that is formed where a stream drops its debris load on entering a body of quieter water. 

desalination XE "desalination" - the removal of salt (especially from sea water).

destratification XE "destratification" - the vertical mixing of water in a lake or pond due to the minimizing of temperature extremes within the water column.

dew XE "dew" - water droplets condensed from the air, usually at night, onto cool surfaces. 

dew point XE "dew point" - the temperature at which air becomes saturated and produces dew.

diatomaceous earth XE "diatomaceous earth" - a light-colored porous rock composed of the shells of diatoms and used for filtering water.

dimictic lake XE "dimictic lake" - a lake that has both fall and spring turnover.

direct filtration XE "direct filtration" - the process of adding chemicals to water to speed up the removal of particulates.  

direct flood damage XE "direct flood damage" - the damage done to property, structures, goods, etc., by a flood as measured by the cost of replacement and repairs. 

direct runoff XE "direct runoff" - the runoff entering stream channels promptly after rainfall or snowmelt. 

discharge XE "discharge" - the flow of water, usually expressed in cubic feet per second.  The largest river in the world, the Amazon, has an average discharge of ~175,000 cubic meters of water per second.  The Mississippi, in comparison, has an average discharge of 18,500 cubic meters per second.

dissolved oxygen (DO) content XE "dissolved oxygen (DO) content" -  the amount of oxygen dissolved in a given amount of water at a certain temperature and pressure.  Usually expressed in parts per million (ppm).

diversion XE "diversion" - the taking of water from a stream or other body of water into a canal, pipe, or other conduit. 

domestic water XE "domestic water" - water that is used for household purposes.

drainage XE "drainage" - water that does infiltrate into the ground and thus flows on the surface.

drainage area- also known as watershed, catchment area, or drainage basin. 

An area having a common outlet for its surface runoff. 

drainage basin XE "drainage basin" - an area drained by a river system.

dredging XE "dredging" - the scooping, or suction of underwater material from a harbor, or waterway. Dredging is one form of channel modification. It is often too expensive to be practical because the dredged material must be disposed of somewhere and the stream will usually fill back up with sediment in a few years. Dredging is usually undertaken only on large rivers to maintain a navigation channel. 

drinking water XE "drinking water" - water suitable for drinking.

drip irrigation XE "drip irrigation" - the use of tubing with very small holes that allows water to be delivered very close to a plant. 

drought XE "drought" - a period of abnormally dry weather sufficiently prolonged from the lack of precipitation to cause a serious hydrological imbalance. 

earthen (or earthfill) dam XE "earthen (or earthfill) dam" - a dam in which more than 50% of the total volume is formed of compacted fine-grained material. 

effluent stream XE "effluent stream" - a stream flowing out of a body of water. 

egg survey XE "egg survey" -a systematic gathering of information on the occurrence and abundance of fish eggs and larvae through their collection in nets and traps. 

Ekman water bottle XE "Ekman water bottle" - a device used to take water samples at various depths.

embankment XE "embankment" - fill material, usually Earth or rock, placed with sloping sides and usually with length greater than height. All dams are types of embankments. 

erosion XE "erosion" - wearing away of the lands by running water, glaciers, winds, and waves, Weathering, although sometimes included here, is a process which does not imply removal of any material. 

estuarine waters XE "esturine waters" - deepwater tidal habitats and tidal wetlands that are usually enclosed by land but have access to the ocean and are at least occasionally diluted by freshwater runoff from the land (such as bays, mouths of rivers, salt marshes, lagoons). 

estuarine zone XE "esturine zone" - the area near the coastline consisting of estuaries and coastal saltwater wetlands. 

euphotic zone XE "euphotic zone" - the upper layer of water that is penetrated by sunlight.

eutrophic XE "eutrophic" - waters rich in mineral and organic nutrients that promote a proliferation of plant life, especially algae, which reduces the dissolved oxygen content and often causes the death of other organisms.

evaporation XE "evaporation" - the process of changing a liquid to a gas below the boiling point.

exempted aquifer XE "exempted aquifer" - a designation that says that a particular aquifer cannot be used for drinking water purposes.

exploitation rate XE "exploitation rate" -the fraction of total fish deaths caused by fishing, usually expressed as an annual value. Exploitation rate is some times defined alternatively as the proportion of a population caught during a year. 

fall turnover XE "fall turnover" - occurs during the fall when the surface waters become cooler, and as a result of becoming denser, they sink, causing the bottom water to rise.

fecundity XE "fecundity" -number of eggs an animal produces each reproductive cycle; the potential reproductive capacity of an organism or population. 

field blank XE "field blank" - a container, carried into the field, which does not contain a sample.  It serves as a control to test for contaminants during sampling or transportation.

firn (snow) XE "firn (snow)" - also called neve.  Old snow on top of glaciers, granular and compact and not yet converted into ice. It is a transitional stage between snow and ice. 

fishing capacity XE "fishing capacity" -the total fishing effort that can be expended by the fleet operating in a fishery. 

fishing mortality XE "fishing mortality" -a mathematical expression of the rate of deaths of fish due to fishing. Fishing mortality is often expressed as a rate that indicates the percentage of the population caught in a year; e.g. a fishing mortality rate of 0.25 implies that approximately 25% of the population will be removed in a year due to fishing.

flash flood XE "flash flood" - a flood which follows within a few (usually less than six) hours of heavy or excessive rainfall, dam or levee failure, or the sudden release of water impounded by an ice jam. 

floodplain XE "floodplain" - low lands near riverbanks, lakes and coastlines that become flooded periodically.

flood problems XE "flood problems" - problems and damages that occur during a flood as a result of human development and actions. Flood problems result from (1) Inappropriate development in the floodplain (e.g., building too low, too close to the channel, or blocking flood flows); or (2) development in the watershed that increases flood flows and creates a larger floodplain.

flood warning XE "flood warning" - a warning issued by the NWS to warn of river flooding which is imminent or occurring. A flood warning is issued when a river first exceeds its flood stage, and it may be reissued if a new river forecast for a forecast point or reach is significantly higher than a previous forecast. 

freshwater ecosystem XE "freshwater ecosystem" - the ecosystem found in and near lakes, streams and ponds.  

geohydrology XE "geohydrology" - that branch of hydrology relating to subsurface, or subterranean waters. 

geophysics XE "geophysics" - the study of the physical characteristics and properties of the Earth; including geodesy, seismology, meteorology, oceanography, atmospheric electricity, terrestrial magnetism, and tidal phenomena. 

Geostationary Orbiting Environmental Satellite (GOES)- XE "Geostationary Orbiting Environmental Satellite (GOES)-"  a series of satellites orbiting 22,300 miles (35,900 km) above the Earth's surface which remains above the same locations on the Earth. They transmit river and rainfall data to a receiving station.

glacier XE "glacier" - bodies of land ice that consist of recrystallized snow accumulated on the surface of the ground, and that move slowly downslope. 

gillnet XE "gillnet" - a type of passive fishing gear consisting of panels of net held vertically in the water column, either in contact with the seabed or suspended from the sea surface, such that fish attempting to swim through them are entangled.

gray water XE "gray water" - water that comes from sinks, washing machines, dishwashers, etc. but not from toilets.  Water does not contain human waste.

groundwater XE "groundwater" - water beneath the Earth's surface, often between saturated soil and rock, that supplies wells and springs.

groundwater mining XE "groundwater mining" - the drilling for and extraction of fresh water from aquifers.

groundwater plume XE "groundwater plume" - the volume of groundwater that is contaminated from a localized source on the surface.  

groundwater recharge XE "groundwater recharge" - the percolation of surface water into an aquifer.

groundwater runoff- XE "groundwater runoff-"  that part of runoff which has passed into the ground as precipitation or snowmelt, has become groundwater, and has been discharged into a stream channel as spring or seepage water. 

groundwater velocity XE "groundwater velocity" - the rate of water flowing through an aquifer as controlled by the permeability of the rock material and the slope of the water table.  

hardness XE "hardness" - a measurement of the amount of magnesium and calcium compounds dissolved in water.

headwaters XE "headwaters" - streams at the source of a river. 

heat capacity- ratio of heat absorbed by a material to the change in temperature. It is usually expressed as calories per degree.  Heat capacity of the oceans is influenced by temperature distribution of surface water (bands parallel to equator) and large exchanges of energy due to the hydrologic cycle. 
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As water changes state from solid, to liquid, to gas- heat is soaked up.

hydraulic conductivity XE "hydraulic conductivity" - a measure of how permeable an aquifer is to water flow.

hydraulic gradient XE "hydraulic gradient" - a measure of the slope of the water table.

hydric XE "hydric" - requiring considerable moisture.

hydrogeology XE "hydrogeology" - the study of aquifers.

hydrograph XE "hydrograph" - a graph that plots discharge of a stream or river over time.

hydrograph survey XE "hydrograph survey" - an instrumental survey to measure and determine characteristics of streams and other bodies of water within an area, including such things as location, areal extent, and depth of water in lakes or the ocean; the width, depth, and course of streams; position and elevation of high water marks; location and depth of wells, etc. 

hydrologic budget- an accounting of the inflow to, outflow from, and storage in, a hydrologic unit, such as a drainage basin, aquifer, soil zone, lake, reservoir, or irrigation project. 

hydrologic cycle XE "hydrologic cycle" - the flow of water through the ecosystem.  Includes processes of evaporation, precipitation, condensation, freezing, melting, etc.  

hydrology XE "hydrology" - the scientific study of the properties, distribution, and effects of water on the Earth's surface, in the soil and underlying rocks, and in the atmosphere.

hydrostatic pressure XE "hydrostatic pressure" - the pressure exerted by water in an aquifer.  If the pressure is greater than atmospheric, water will flow spontaneously from the aquifer and form a spring or artesian well.

index of abundance XE "index of abundance" - a relative measure of the abundance of a stock

infiltration XE "infiltration" - the process whereby water seeps into the soil.

infiltration capacity XE "infiltration capacity" - the maximum rate at which water can enter the soil at a particular point under a given set of conditions. 

influent stream XE "influent stream" - also known as inflow.  The flow of water into a body of water.

inland freshwater wetlands XE "inland freshwater wetlands" - swamps, marshes, and bogs found inland beyond the coastal saltwater wetlands. 

 XE "influent stream- also known as inflow.  The flow of water into a body of water." 
in-stream use XE "in-stream use" - water that flows in a stream and that is intended to be used for a defined purpose such as hydroelectric generation, swimming, boating, etc.

interstate waters XE "interstate waters" - waters that flow between states.  Issues of water rights and pollution are common.  

interstitial water XE "interstitial water" - water that is found in porous rock or soil.

irrigation XE "irrigation" - the operation of causing water to flow over lands for nourishing plants.

irrigation return flow XE "irrigation return flow" - agricultural water runoff.

jetty XE "jetty" - a structure (e.g.; a pier, or mole of wood or stone) extending into a sea, lake, or river to influence the current or tide or to protect a harbor. 

juvenile water XE "juvenile water" - water formed chemically within the Earth and brought to the surface in intrusive rock. 

karst XE "karst" - an area of irregular limestone in which erosion has produced fissures, sinkholes, underground streams, and caverns.

lake XE "lake" -  inland depressions that hold fresh water year round.  Lakes are continually 'dying' due to infiltration of silt.  Deepest lake in the world is Lake Baikal in Siberia, at over 5,000 feet..  Largest lake in the world is the Caspian Sea at 169,000 square miles.  The next largest lake is Lake Superior in the United States at 31,280 square miles.

	Feature
	Larger Lake 
	Smaller Lake

	Periods of Stratification 
	Shorter 
	Longer

	Depth of Thermocline 
	Deep 
	Shallow

	Summer Epilimnion Temperature 
	Colder 
	Warmer

	Summer Hypolimnion Temperature 
	Warmer 
	Colder

	Winter Ice Cover 
	Shorter 
	Longer

	Winter Ice 
	Thinner or absent 
	Thicker


Characteristics of large vs. small lakes for which elevation, latitude and climate are equal.

lentic water XE "lentic water" - standing water of lakes, marshes, ponds, and swamps.

limited-entry fishery XE "limited-entry fishery" -fishery where the number of operators or vessels is restricted, to control the amount of fishing effort.

limnetic zone XE "limnetic zone" - the portion of a body of water that supports the growth of plankton.

limnology XE "limnology" - the scientific study of the life and phenomena of fresh water, especially lakes and ponds.

littoral zone XE "littoral zone" - the area on, or near the shore of a body water. 

long-term potential yield XE "long-term potential yield" - the largest harvest that can be taken from a fish stock on a sustainable basis, allowing for variable environmental conditions.

lotic water XE "lotic water" - the movement or flowing of water in streams and rivers.

major flooding XE "major flooding" - a general term indicating extensive inundation and property damage. Usually characterized by the evacuation of people and livestock and the closure of  roads. 

mariculture XE "mariculture" - cultivation of marine organisms in their natural habitats for commercial purposes.

marine XE "marine" - having to do with the ocean.

maximum sustainable yield (MSY)- XE "maximum sustainable yield (MSY)-"  the maximum catch that can be removed from a stock over an indefinite period. 

meromictic lake XE "meromictic lake" - a lake that is characteristic of  permanent stratification due to very little mixing of the waters.

mesotrophic XE "mesotrophic" - a body of water with a moderate amount of nutrients.

meteoric water XE "meteoric water" - water derived from precipitation. 

mineral water XE "mineral water" - water that comes from an aquifer and that must contain at least 250-ppm inorganic salts.

minimum size XE "minimum size" - legislated size below which individuals of the prescribed fish species, if caught, are not to be retained.

mining of an aquifer XE "mining of an aquifer" - also known as overdraft. Extraction of water from an aquifer at a rate that exceeds replenishment.

monomictic lake XE "monomictic lake" - lakes that have only one turnover per year.  Lakes are characteristically deep, located in temperate areas and generally do not freeze over in winter.

nappe XE "nappe" - a sheet of water flowing over a dam or similar structure. 

National Climatic Data Center (NCDC)- XE "National Climatic Data Center (NCDC)-"  the repository for all climatological data in the U.S. The NCDC is located in Asheville, North Carolina. Visit http://lwf.ncdc.noaa.gov/oa/ncdc.html

nautical mile XE "nautical mile" - 1.15 statute miles.

navigable waters XE "navigable waters" - waters that are accessible to boats and watercraft.

non-point source XE "non-point source" - sources of water runoff  that come from a broad, diffuse source and which are generally a source of pollution.  Examples include streets, agricultural land, construction sites, etc.  

non-potable XE "non-potable" - water that is not fit for human consumption.

oligotrophic XE "oligotrophic" - lacking in plant nutrients and having a large amount of dissolved oxygen throughout. 

one-hundred year flood XE "one-hundred year flood" - flood magnitude that has a one chance in one hundred of being exceeded in any future one-year period. The occurrence of floods is assumed to be random in time, or a regularity of occurrence is implied. The exceeding of a one percent chance flood is no guarantee, therefore, that a similar size flood will not occur next week. The risk of experiencing a large flood within time periods longer than one year increases in a non-additive fashion. For example, the risk of exceeding a one percent chance flood (i.e., a one hundred year flood) one or more times during a thirty-year period is 25 percent and during a seventy-year period is 50 percent. 

orographic precipitation XE "orographic precipitation" - precipitation which is caused by hills or mountain ranges deflecting the moisture-laden air masses upward, causing them to cool and precipitate their moisture. 

outlet XE "outlet" - an opening through which water can be freely discharged from a reservoir. 

overfished XE "overfished" - current fishing levels may not be sustainable, or yields may be higher in the long term if the fishing level is reduced in the short term.

oxygen depletion XE "oxygen depletion" - the depletion of oxygen from a body of water as a result of bacterial metabolism.

ozonation XE "ozonation" - the act of treating with ozone.

palatable water XE "palatable water" - water that is acceptable to the taste.

perched water XE "perched water" - groundwater that lies above the water table.

percolation XE "percolation" - the flow of water through soil due to gravity.

permeability XE "permeability" - the degree or ease to which water flows through soil or rock.
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Permeable soil has spaces (voids) between the soil grains.

photic zone XE "photic zone" - the area of water in which sunlight is present.  

phytoplankton XE "phytoplankton" - minute, free-floating aquatic plants.

phytotoxicant XE "phytotoxicant" - a chemical that can destroy aquatic plants.

porosity XE "porosity" - the total volume of open space in a sample of rock or soil.  

potable water XE "potable water" - water that is fit to drink.

precautionary principle XE "precautionary principle" - where there are threats of serious irreversible environmental damage, lack of full scientific certainty should not be used as a reason for postponing measures to prevent environmental degradation. In the application of the precautionary principle, public and private decisions should be guided by: (1) careful evaluation to avoid, wherever practicable, serious or irreversible damage to the environment; and (2) an assessment of the risk-weighted consequences of various options. 

prior appropriation rights XE "prior appropriation rights" - a system whereby first people to use water from a river had water rights.  Led to buying and selling of water rights.  Under this system, water had to be used or water rights were lost.  Did not provide incentive for conserving water.

profundal zone XE "profundal zone" - a deep layer zone in lakes, absent of light and low in oxygen.  An area where decomposers are primarily found.

quota XE "quota" - amount of catch allocated. Could refer to a fishery as a whole (total allowable catch) or to that amount allocated to an individual or company.

rain shadow XE "rain shadow" - an area having relatively little precipitation due to the effect of a barrier, such as a mountain range, that causes the prevailing winds to lose their moisture before reaching it.

raw water XE "raw water" - water that has not been treated yet to be used in a public water supply.

recharge area or zone XE "recharge area or zone" - area in which water infiltrates into the groundwater supply.

relative humidity XE "relative humidity" - a ratio of the actual amount of water vapor held in the atmosphere compared to the maximum amount that the air could hold. It is influence by temperature and atmospheric pressure. 

residence time XE "residence time" - the amount of time that a water molecule lasts in a particular location before it continues in the hydrologic cycle.  The average time a water molecule resides in the atmosphere is about 10 days. The average time a water molecule stays in the ocean is about 3,000 years.  In the deepest parts of ocean, where little mixing occurs, the residence time is tens of thousands of years.

riparian usufructury rights XE "riparian usufructury rights" - people who live along river banks have right to as much water as they can use as long as it does not interfere with quality or availability of water to people downstream.

river flooding XE "river flooding" - the rise of a river to an elevation such that the river overflows its natural banks causing or threatening damage. 

river system XE "river system" - all of the streams and channels draining a river basin. 

runoff XE "runoff" - rainfall not absorbed by soil. 

safe water XE "safe water" - water that is safe for human consumption.

salinity XE "salinity" - a measure, usually of sodium chloride, in a sample of water.  Usually expressed in parts per thousand (%0).  Seawater averages 35%0.  Salinity of surface waters is related to latitude: 

· Evaporation: in mid latitudes. 

· Precipitation: high in equatorial regions.

· Inflow of large rivers: Amazon. Niger, etc. 

· Freezing and melting of ice in cold regions. 

· Salinity remains constant because salts are added to and removed from the oceans. 

saltwater intrusion XE "saltwater intrusion" - the intrusion of saltwater into freshwater aquifers  due to withdrawing the freshwater at a faster rate than it is being replenished.

saturation point XE "saturation point" - the maximum amount of water vapor that a particular volume of air at a given temperature can hold.

seepage XE "seepage" - the infiltration or percolation of groundwater through soil.

seep XE "seep" - location where groundwater in an aquifer comes into contact directly with surface water.

sinkhole XE "sinkhole" - a natural depression in a land surface communicating with a subterranean passage, generally occurring in limestone regions and formed by solution or by collapse of a cavern roof.

soft water XE "soft water" - water that is free of or contains a very small amount of calcium or magnesium ions.

soil moisture XE "soil moisture" - water diffused in the upper part of the soil mantle that is lost by the transpiration of plants or by soil evaporation. 

source water XE "source water" - water from either an aquifer or surface water that is used for human use and consumption.

source water protection area XE "source water protection area" - land surrounding a source water supply that has the potential for contaminating the source water.  

spawning stock biomass XE "spawning stock biomass" - the total weight of all mature fish in a population. 

spillway XE "spillway" - a structure over or through which excess or flood flows are discharged. 

spring turnover XE "spring turnover" - as the ice at the surface of the lake melts in spring, the temperature differences become less in the water column.  Winds are then sufficient enough to cause mixing of surface water with deeper layers.

spring water XE "spring water" - water that naturally flows to the surface from an underground aquifer.

stratification XE "stratification" - the separation of water into layers based on temperature or salinity differences.  Three principles govern the thermal stratification of lakes: 

1. Heat enters and leaves the lake primarily from the surface. 

2. The density of water varies with temperature. 

a. The temperature of maximum density is 3.96oC 

b. Water is less dense at temperatures both below and above 3.96oC.

3. Warmer water has a much greater difference in density per degree temperature change than water between 0 and 4 oC.
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Stratification of a lake based on temperature.

streamflow- also known as discharge.  Water flowing in the stream channel.

stressed waters XE "stressed waters" - ocean waters that have been impacted by human activity and pollution to the extent that a "balanced indigenous population of shellfish, fish, and wildlife" have been seriously impacted.

sublimation XE "sublimation" - the process of going directly from a solid to a gas.  

subsidence XE "subsidence" - the shifting, sinking, or settling of land due to withdrawal of large amounts of underground water, oil or other material.

surface runoff XE "surface runoff" - that part of the runoff which travels over the soil surface to the nearest stream channel. 

surface water XE "surface water" - water that exists in lakes, rivers, streams, ponds, reservoirs, bogs, marshes, etc., including precipitation, which does not infiltrate into the soil.

tail water XE "tail water" - agricultural water runoff.  

target fishing XE "target fishing" - also known as targeting.  Fishing selectively for particular species or sizes of fish. 

thermocline XE "thermocline" - also known as metalimnion.  A layer in a large body of water, such as a lake, that sharply separates vertical regions differing in temperature, such as the epilimnion from the hypolimnion.

transpiration XE "transpiration" - the process by which water escapes from a living plant (principally the leaves) and enters the atmosphere. 

trash fish XE "trash fish" -discarded catch having no commercial value, especially for trawlers. 

unconfined aquifer XE "unconfined aquifer" - also known as a water table aquifer.  An aquifer that does not have an area or zone of low-permeability between the groundwater and the surface. 

underfished XE "underfished" -a fish stock that has potential to sustain catches higher than those currently taken.

underground source of drinking water (USDW)- XE "underground source of drinking water (USDW)-"  an aquifer that contains water that is, or can be, used for public drinking water.

urban flooding XE "urban flooding" - the inundation of streets, basements, ground level floors of buildings, etc., in urban areas. 

vadose zone XE "vadose zone" -  water that is located in the zone of aeration in the Earth's crust above the ground water level.

water balance XE "water balance" - a tally of the water input and output of a system.

water column XE "water column" - an imaginary vertical column of water extending from the surface to the bottom of a body of water from which measurements are taken from.

water conservation XE "water conservation" - the preservation and maintenance of water resources.

water softener XE "water softener" - a device that removes calcium and magnesium ions from water by either replacing those ions with sodium ions or trapping the Ca2+ and Mg2+ in a resin.

water soluble XE "water soluble" - materials that dissolve in water.

water stress XE "water stress" - occurs when people do not have enough water to meet their basic needs.  This occurs when a country's water consumption exceeds 20% or more of its renewable supply.  One-fourth of the world's population, or 1.5 billion people, do not have enough clean water.  Half of the world's population, or 3 billion people, lack clean water for sanitation purposes.  In the last 100 years, water consumption has increased six-fold.  By 2025, two-thirds of world population will be experiencing water stress based on current trends.  About 50 countries in the year 2000 were suffering from water stress, most in Africa and mid-East.  People who live in rural areas usually suffer more from water stress than those who live in urban areas.  

water table XE "water table" - the level below which the ground is completely saturated with water.

well water XE "well water" - water that is obtained by drilling into an underground source.

Winkler method XE "Winkler method" - also known as iodometric titration.  A laboratory method for determining the amount of dissolved oxygen in a sample of water.

withdrawal XE "withdrawal" - the amount of water that taken from a reservoir, lake or other source for human use.  About 10% of the total annual renewable supply of freshwater is withdrawn for human use.  Remaining 90% is either too expensive to process or transport. 

zone of aeration XE "zone of aeration" - the upper layer of soil that holds both air and water. XE "zone of aeration- the upper layer of soil that holds both air and water." 

zone of saturation XE "zone of saturation" - the lower layer of soil in which all spaces are filled with water.
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additives XE "additives" - substances that are of little or no nutritive value, but are used in the processing or storage of foods or animal feed; includes antioxidants, food preservatives, food coloring agents, flavoring agents, and anti-infective agents.

adulterant XE "adulterant" - a chemical or additive in food at a concentration that is illegal according to guidelines established by the Federal Food and Drug Administration (FDA).

adulterated XE "adulterated" - a food product that contains an illegal amount of dangerous substance(s).

amino acid XE "amino acid" - an organic compound containing an amino group (NH2), a carboxylic acid group (-COOH), and any of various side groups.  Amino acids link together by peptide bonds to form proteins.
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anemia XE "anemia" - a pathological deficiency in the oxygen-carrying component of the blood, measured in unit volume concentrations of hemoglobin, red blood cell volume, or red blood cell number.  Low iron intake leads to anemia.  It is estimated that 3.6 billion people, more than half of the people in the world, suffer from iron deficiency.  More than 80% of all pregnant women in India are anemic.  Foods that are rich in iron include red meat, eggs, legumes, and green vegetables.

annuals XE "annuals" - living or growing for only one year or season.

aquaculture XE "aquaculture" - the science, art, and business of cultivating marine or freshwater food fish or shellfish, such as oysters, clams, salmon, and trout, under controlled conditions.

beriberi XE "beriberi" - a deficiency disease occurring when the human body has insufficient amounts of thiamine (vitamin B1).
calorie XE "Calorie" - also known as a dietary or food calorie.  Equivalent to 1,000 calories or 1 kilocalorie (kcal).

carbohydrate XE "carbohydrate" - a group of organic compounds that includes sugars, starches, and celluloses and serves as a major energy source in the diet of animals. 

Types of carbohydrates include: 

· Monosaccharide - a simple sugar with the general formula CH2O. Example: glucose, C6H12O6. 


· Disaccharide - a double sugar composed of two simple sugars. Example: sucrose, common table sugar, is a combination of glucose and fructose. 


· Polysaccharide - a complex molecule composed of three or more monosaccharides. Examples: starch and cellulose. 

These compounds are produced by photosynthetic plants and contain only carbon, hydrogen, and oxygen, in the ratio 1:2:1.  Foods rich in carbohydrates include white rice, cassava, potatoes, grains and sugars.  

cassava XE "cassava" - a shrubby tropical American plant (Manihot esculenta) widely grown for its large, tuberous, starchy roots which are eaten as a staple food in the tropics only after leaching and drying to remove cyanide. Cassava starch is also the source of tapioca. 

chronic hunger XE "chronic hunger" - long duration or continuing hunger.  Results of chronic hunger and malnutrition include stunted growth, mental retardation, and disease.

cropland XE "cropland" - land that is fit or used for growing crops.

deficiency disease XE "deficiency disease" - a disease, such as rickets or scurvy that is caused by a dietary deficiency of specific nutrients, especially a vitamin or mineral. The disease may stem from insufficient intake, digestion, absorption, or utilization of a nutrient.

East Asia XE "East Asia" - includes countries of China, Japan, Macao, North Korea, South Korea, and Taiwan.

famines XE "famines" - a drastic, wide-reaching food shortage. 

folic acid XE "folic acid" - a yellowish-orange compound, C19H19N7O6, of the vitamin B complex group, occurs in green plants, fresh fruit, liver, and yeast.  It is essential for normal fetal brain development.

food chain efficiency XE "food chain efficiency" - the efficiency of useful energy that is transferred from a food to the animal consuming it.  

food color XE "food color" - a digestible substance used to give color to food.

food security XE "food security" - the ability to obtain sufficient food on a day-to-day basis.  Poverty and distribution are the greatest threats to food security.

golden rice XE "golden rice" - a genetically engineered rice with enhanced beta-carotene and other carotenoids, the nutrients the body converts into vitamin A.  Two genes found in daffodils and one gene found in a bacteria (Erwina uredovora) were added to the genetic make-up of the rice.  Vitamin A deficiency is responsible for at least half a million cases of childhood blindness and one to two million deaths each year. UNICEF estimates that some 124 million children around the world are dangerously deficient in vitamin A.

gray to green revolution XE "grey to green revolution" - adapting crops and agricultural systems to suit continually dry environments.
hydroponics XE "hydroponics" - cultivation of plants in nutrient solution rather than in soil.

ingestion XE "ingestion" - to take into the body by the mouth for digestion or absorption.

kwashiorkor XE "kwashiorkor" - severe protein malnutrition, especially in children after weaning, marked by lethargy, growth retardation, anemia, edema, potbelly, skin de-pigmentation, and hair loss or change in hair color.

legumes XE "legumes" - a plant that produces a seed within a pod.  Examples include beans, peas, soybeans, peanuts, etc.

limiting factor XE "limiting factor" - environmental factor that limits the growth or activities of an organism or that restricts the size of a population or its geographical range. 

lipids XE "lipids" - another name for fats.  Lipids include fats, oils, and waxes.  They consist of three fatty acids which may be either saturated (only single bonds) or unsaturated (containing double bonds).  Lipids that contain one fatty acid that is unsaturated are called monounsaturated (Example: olive oil).  Lipids that contain more than one unsaturated fatty acid are known as polyunsaturated (Example: safflower oil, canola oil, etc.).  Lipids in which all three fatty acids are saturated are known as saturated fats (Example- fats found in animal sources- tallow, lard, etc.).  All three fatty acids are connected to each other through a glycerol molecule.  Lipids are used to construct cell membranes.  Lipids are rich in energy and contain about twice the amount of calories as carbohydrates or proteins.  Major health issues are related to cultural practices of cooking with animal fats (Example- Mexican and Chinese food can be high in saturated fats since traditional cooking practices use lard).

lipophilic XE "lipophilic" - chemicals that are fat-soluble and tend to remain in the body.  Vitamins A,D, and E are lipophilic.

macronutrients XE "macronutrients" - an element, such as carbon, hydrogen, oxygen, or nitrogen, required in large proportion for the normal growth and development of a plant.

maize XE "maize" - another name for corn.

malnourishment XE "malnourishment" - not having enough of the proper food to develop or function normally.  People in richer countries often eat too much meat, salt, and fat and not enough fruits and vegetables, resulting in cardiovascular problems.  People in poorer countries often lack proper nourishment from meats, fruits, and vegetables.  

mariculture XE "mariculture" - cultivation of marine organisms in their natural habitats, usually for commercial purposes.

marasmus XE "marasmus" - a progressive wasting of the body, occurring chiefly in young children and associated with insufficient intake or mal-absorption of food.

Melanesia XE "Melanesia" - a division of Oceania in the southwest Pacific Ocean comprising the islands northeast of Australia and south of the equator. It includes the Solomon Islands, Vanuatu, New Caledonia, the Bismarck Archipelago, various other island groups, and New Guinea.

micronutrients XE "micronutrients" - a substance, such as a vitamin or mineral, that is essential in minute amounts for the proper growth and metabolism of a living organism.

millet XE "millet" - an annual grass (Panicum milaiceum) cultivated in Eurasia for its grains and in North America for hay.

molecular pharming XE "molecular pharming" - the introduction of genes into livestock for the purposes of producing beneficial medical pharmaceuticals- agents to reduce blood clots, to treat emphysema, hemophilia and diabetes are 'pharmed' in this manner.

net primary productivity XE "net primary productivity" -

Oceania XE "Oceania" - the islands of the southern, western, and central Pacific Ocean, including Melanesia, Micronesia, and Polynesia. The term is sometimes extended to encompass Australia, New Zealand, and the Malay Archipelago.

Olestra™- XE "Olestra™-"  a fat substitute.  See below.

overnutrition XE "overnutrition" - the intake of too many calories.  Consequences are obesity, cardiovascular disease, stroke, - the leading cause of death in some countries.  People in the richest countries generally take in 30 to 40% more calories than needed.  

pellagra XE "pellagra" - a disease caused by a deficiency of niacin and protein in the diet and characterized by skin eruptions, digestive and nervous system disturbances, and eventual mental deterioration.

per-capita availability XE "per-capita availability" - the amount of a resource available per person.

per-capita food production XE "per-capita food production" - the amount of food produced per person.

preservative XE "preservative" - a chemical additive to food to prevent spoilage.

protein XE "protein" - any of a group of complex organic macromolecules that contain carbon, hydrogen, oxygen, nitrogen, and usually sulfur and are composed of one or more chains of amino acids. Proteins are fundamental components of all living cells and include many substances, such as enzymes, hormones, and antibodies that are necessary for the proper functioning of an organism. They are essential in the diet of animals for the growth and repair of tissue and can be obtained from foods such as meat, fish, eggs, milk, and legumes.  The average daily requirement of protein per day is about 40 grams.  

rickets XE "rickets" - a deficiency disease resulting from a lack of vitamin D or calcium and from insufficient exposure to sunlight, characterized by defective bone growth and occurring chiefly in children.

ruminants XE "ruminants" - any of various hoofed, even-toed, usually horned mammals of the suborder Ruminantia, such as cattle, sheep, goats, deer, and giraffes, characteristically having a stomach divided into four compartments and chewing a cud consisting of regurgitated, partially digested food.

scurvy XE "scurvy" - also called vitamin C deficiency is caused by a dietary lack of vitamin C (ascorbic acid), a nutrient found in many fresh fruits and vegetables, particularly the citrus fruits.   Ascorbic acid is important in the formation of collagen (an element of normal tissues), and any deficiency interferes with normal tissue synthesis.

second law of thermodynamics XE "second law of thermodynamics" - with each successive energy transfer or transformation, less energy is available

sorghum XE "sorghum" - an economically important Old World tropical cereal grass.  Sorghum molasses is made from the juice of sweet sorghum.

South Asia XE "South Asia" - includes countries of Afghanistan, Bangladesh, Bhutan, India, the Maldives, Nepal, Pakistan, and Sri Lanka.

Southeast Asia XE "Southeast Asia" - includes countries of Brunei, Cambodia, Indonesia, Laos, Malaysia, Myanmar/Burma, Philippines, Singapore, Thailand, and Vietnam.

Starlink™ XE "Starlink™" - a genetically engineered protein of yellow corn made by the Archer Daniels Midland Corporation.
sub-Saharan countries XE "sub-Saharan countries" - includes 47 African countries south of the Sahara desert.  Some of the largest countries include Chad, Ethiopia, Kenya, Nigeria, Uganda, South Africa, Tanzania, and Zimbabwe.

terminator genes XE "terminator genes" - a proprietary gene sequence owned by Monsanto that when introduced into the genome of cash crops, prevents the formation of viable new seed.  The gene sequence also contains 'markers' or 'tracers' which allow Monsanto to sue farmers should they try to violate contracts on not using Monsanto products or using the seed for purposes not intended by Monsanto.  The purpose of terminator genes is to cause farmers to buy new seed each year from Monsanto and to prevent developing countries from using last year's seeds for next year's crop, a common practice.  Dangers include this 'terminator sequence' escaping into other crops and species.  

transgenic plants XE "transgenic plants" - a plant whose genome has been altered by the transfer of a gene or genes from another species.
vitamin-deficiency diseases XE "vitamin-deficiency diseases" - potentially life-threatening disorders that develop when the body does not get enough of one or more of the vitamins it needs.

undernourished XE "undernourished" - insufficient quantity or quality of nourishment to sustain proper health and growth.  Over time, undernourished people receive less than 90% of the minimum dietary intake.  They typically lack energy and are more susceptible to disease.

xerophthalmia XE "xerophthalmia" - an eye disease caused by a deficiency of vitamin A and which can progress to total blindness if left untreated. It is common in many developing countries. It is an important cause of permanent blindness, especially in children. An early symptom of vitamin A deficiency is night blindness. 

ADDITIONAL TERMS FOR CHAPTER 9

absentee landowners XE "absentee landowners" - landowners who do not live in the county in which their land is located. 

acre XE "acre" - an area of land containing 43,560 square feet. A square acre would be about 209 feet by 209 feet. 

aeolian soil XE "aeolian soil" - soil that is transported by the wind.

aesthetics XE "aesthetics" - rooted in beauty and visual appreciation affording inspiration, contributing to the arts, and providing a special quality of life. 

aforestation XE "afforestation" - to convert (open land) into a forest by planting trees or their seeds.

age XE "age" - average age of the trees comprising a forest, crop, or stand. In forests, the average age of dominate trees. Plantation age is generally taken from the year the plantation was begun.  For a single tree, it is the time elapsed since the germination of the seed, or the budding of the sprout or cutting from which the tree developed. 

agricultural solid wastes XE "agricultural solid wastes" - materials that are produced as by-produces of agriculture and often times plowed into the soil.  Examples include manure, stalks, etc.

agroecosystem XE "agroecosystem" - the farm and all areas around it that are affected by agricultural practices- the ecosystem includes the land, crops, livestock, soil, atmosphere, groundwater, etc.
all-aged management XE "all-aged management" - also known as uneven-aged management.  Managing a forest by periodically removing individual trees or groups of trees from the stand while preserving its natural appearance. This type of management is common in hardwood forests. 

allowable cut XE "allowable cut" - the volume of wood that can be cut from a forest during a given period without exceeding the forest's net growth during that same time period. 

alluvium XE "alluvium" - sediment deposited by flowing water, as in a riverbed, flood plain, or delta.

annual species XE "annual species" - a plant species that lives for a single growing season.

area mining XE "area mining" - also known as area strip mining.  Mining that occurs on or near the surface where mineral resources are readily available.  It involves digging trenches, extraction of the resource, and then refilling the trench with the overburden.  

artificial regeneration XE "artificial regeneration" - establishing a new forest by planting or direct seeding. 

asbestos XE "asbestos" - one of the characteristics of this fibrous mineral is its high resistance to heat.  It is also dangerous to breathe the fibers, producing a lung condition called asbestosis.

backfire XE "backfire" - blaze set in front of an advancing forest fire n an effort to check the wildfire by cutting off its fuel supply.

background extinction XE "background extinction" - the normal rate of extinction that is not influenced by man.

barren rock XE "barren rock" - rock that does not contain minerals in quantities sufficient to allow for economically profitable mining.

barrier island XE "barrier island" - a long, relatively narrow island running parallel to the mainland, built up by the action of waves and currents and serving to protect the coast from erosion by surf and tidal surges.

basal area XE "basal area" - a measurement of the cross-sectional area of a tree trunk in square feet.  Basal area (BA) of a forest stand is the sum of the basal areas of the individual trees, and is reported as BA per acre.  BA is used as a measurement of stand density. 

beauty strip XE "beauty strip" - a narrow section of forested land, as along a highway or watercourse, that is left uncut so as to hide a heavily logged area from view.

beneficiation XE "beneficiation" - crushing and separating ore into valuable substances or waste by any of a variety of techniques.

benefit-cost ratio XE "benefit-cost ratio" - ratio obtained by dividing the anticipated benefits of a project by its anticipated costs. 

berm XE "berm" -outside or downhill side of a ditch or trench of the shoulder of a road. 

biogeographical area XE "biogeographical area" - a self-contained ecosystem including all necessary resources in order to sustain itself.

bike-and-ride systems XE "bike-and-ride systems" - activity involving the use of a bicycle in conjunction with another type of transportation such as public transit. Typically, bike-and-ride facilities include bicycle storage areas adjacent to transit stops, giving transit riders the option of traveling to the stops without the use of a motorized vehicle.
biogeography XE "biogeography" - the study of the geographic distribution of organisms.

biohydrometallurgy XE "biohydrometallurgy" - the use of bacteria to perform processes involving metals, for example, microbial mining, oil recovery, etc.

biological extinction- no remaining live individuals of that species anywhere.
biological maturity XE "biological maturity" - the point in the life cycle of a tree at which there is no net biomass accumulation; the state before decline when annual, growth is offset by breakage and decay. 

biological simplification XE "biological simplification" - the reduction of biological diversity that results from altering the environment in ways that favor, either directly (i.e., through management) or indirectly (i.e., through pollution), certain species over many others. 

biosphere reserve XE "biosphere reserve" - a site identified as being a candidate for national park or wildlife refuge status due to it having a high biological diversity or unique ecological feature(s).

bituminous coal- XE "bituminous coal"  a middle rank coal (between subbituminous and anthracite) formed by additional pressure and heat on lignite. Usually has a high BTU value and may be referred to as "soft coal".

brownfield XE "brownfield" - industrial or commercial property that is abandoned or underused and often environmentally contaminated, especially one considered as a potential site for redevelopment.

brush XE "brush" - growth of small trees and shrubs.

buffer XE "buffer" - refers to the use of a transitional area to separate uses that are not naturally compatible. Often the buffer is green space, and is termed a landscape buffer. Other times it can be structures: neighborhood commercial uses can separate industrial and residential uses quite effectively. It can also refer to forestland left relatively undisturbed to lessen visual or environmental impacts of timer harvesting, usually along a road or waterway.

bullet train XE "bullet train" - an aerodynamic, high-speed train.

Bureau of Land Management XE "Bureau of Land Management" - a branch of the U.S. government that is responsible for managing open rangelands (approximately 245 million acres).  The land under management by the BLM does not include national parks, national forests, or national wildlife refuges.   www.blm.gov

cambium XE "cambium" - layer of living cells between the wood and the innermost bark of a tree. Each growing season the cambium adds a new layer of cells on the wood already formed (tree rings 

canopy XE "canopy" - the upper level of a forest, consisting of branches and leaves of taller trees.  A canopy is complete (or has 100 percent cover) if the ground is completely hidden when viewed from above the trees. 

carrying capacity XE "carrying capacity" - the maximum amount of animal or plant life that a particular forest environment can support indefinitely without ecosystem degradation, given the limitations of food, shelter, competition, predation, and other available resources; usually expressed in terms of an individual species. 

car-sharing networks XE "carsharing networks" - a system in which members of a network or group, co-own a car.  Members call in to find the nearest available car to 'share'.  The program in Germany has reduced car ownership 75% and commuting by 90%.

cash crop XE "cash crop" - a crop, such as tobacco, grown for direct sale rather than for livestock feed.

central business district XE "central business district" - also known as 'downtown'.  A land use category that encompasses high density and high-rise office and commercial service buildings in the heart of the city. Includes a variety of retail, institutional, tourism-related and residential uses which provide services to the entire city and the metropolitan region, and which serve important national and international functions.

chisel plowing XE "chisel plowing" - a type of plowing that does not turn up much soil.  This type of plowing involves making small troughs to plant seeds and leaves much of the ground in place to prevent soil erosion.

circular metabolism XE "circular metabolism" - cities that use resources efficiently, recycle their wastes, reuse items, and have pollution and waste reduction programs in place.

clean coal technologies XE "clean coal technologies" – a number of innovative, new technologies designed to use coal in a more efficient and cost-effective manner while enhancing environmental protection. Several promising technologies include: fluidized-bed combustion, integrated gasification combined cycle, limestone injection multi-stage burner, enhanced flue gas desulfurization (or "scrubbing"), coal liquefaction and coal gasification.
climax forest XE "climax forest" - plant community dominated by trees representing the culminating stage of natural succession for that specific locality and environment. 

climax species XE "climax species" - plant species that will remain essentially unchanged in terms of species composition for as long as the site remains undisturbed. 

closed canopy XE "closed canopy" - a mature forest in which the tops of the trees cover at least 20% of the ground area.  

cluster development XE "cluster development" - a type of subdivision in which houses are grouped or "clustered", rather than being dispersed evenly on standardized lots, in order to retain larger open areas for common use, enjoyment and to preserve rural character.

coal XE "coal" - a black or brownish-black solid combustible substance, formed by the partial decomposition of vegetable matter that is widely used as a natural fuel. Coal quality is largely related to extent of decay, and depth and duration of burial.

coal reserves XE "coal reserves"  - measured tonnages of coal that have been calculated to occur in a coal seam within a particular property.

coke XE "coke" – a hard, dry carbon substance produced by heating coal to a very high temperature in the absence of air.
commercial land XE "commercial land" - there are two categories:

· neighborhood commercial- small-scale retail or service operations that serve the surrounding residential area and have limited impact on the surrounding area in terms of traffic, parking, and hours of operation.  

· regional commercial- large-scale retail or service operations that draw from outside the neighborhood and potentially bring heavier impact in terms of traffic, parking, and hours of operation. Examples of regional commercial include shopping centers and large department and grocery stores.  

commercial species XE "commercial species" - tree species presently or prospectively suitable for industrial wood products.

commercial thinning XE "commercial thinning" - partial harvesting of a stand of trees for economic gains from the harvested trees and to accelerate the growth of the trees left standing. 

compact cities XE "compact cities" - dense cities that occupy small land surface area by expanding vertically.

competition XE "competition" - struggle among trees and other vegetation, generally for limited nutrients, light, and water present on a site. Competition can cause reduced tree growth. Severe competition in very dense stands may cause stand stagnation. 

compost XE "compost" - a mixture of decaying organic matter, as from leaves and manure, used to improve soil structure and provide nutrients. 

coppicing XE "coppicing" - to cut back timber so as to produce shoots from roots.

concentric circle city XE "concentric circle city" - a city that develops outward in concentric rings as the city increases in population.  New York City is an example. XE "concentric circle city-" 
conifer XE "conifer" - a tree that is a gymnosperm, usually evergreen, with cones and needle-shaped or scale-like leaves, producing wood known commercially as softwood. 

conservation XE "conservation" - the wise use and management of natural resources. 

containment pond XE "containment pond" - structure for the accumulation of solid, chemical or dangerous substances in order to prevent their dispersal into the environment.

continuous grazing XE "continuous grazing" - animals graze one pasture year round. There is another type of continuous grazing called season-long grazing. In this system, animals only graze during the growing season.

controlled burning XE "controlled burning" - use of fire to destroy logging debris, reduce buildups of dead and fallen timber that pose wildfire hazards, control tree diseases, and clear land. 

conventional-tillage farming XE "conventional-tillage farming" - weeds and crop residues are buried by plowing. This is followed by a number of secondary tillage operations, leaving a bare seedbed for conventional crop planting

coppicing XE "coppicing" - to cut back young timber so as to produce shoots from stumps or roots.

core regions XE "core regions" - the area of a country that is the primary economic, industrial, political, population, and/or social center.  

core sample XE "core sample" - cylindrical sample of rock taken from the ground by drilling for research and exploration purposes.

corridors XE "corridors" - strips of natural habitat between nature preserves which allow for migration of wildlife.  Helps to prevent genetic isolation of a population confined to a small area.

cover crop XE "cover crop" - a crop, such as clover, planted between periods of regular crop production to prevent soil erosion and provide humus or nitrogen.

crown XE "crown" - upper part of a tree, including the branches and foliage. 

crown fire XE "crown fire" - a forest fire that advances with great speed jumping from crown to crown ahead of the ground fire

debt-for-nature swaps XE "debt-for-nature swaps" - the forgiveness of international loans for the establishment of natural preserves.  

deciduous XE "deciduous" - trees that shed their leaves regularly. They may be cold-deciduous and drop their leaves when the weather becomes cool (as in Autumn) or drought-deciduous, dropping their leaves when the water supply is low. 

deferred-rotation grazing XE "deferred-rotation grazing" - to delay grazing until a critical growth stage of the plant is passed. Such deferral is intended to permit seed production, seedling establishment, flowering, and restoration of plant vigor. 

deforestation XE "deforestation" - the conversion of land use from forest to non-forest.   Associated with nonrenewable timber harvesting practices in ecologically sensitive areas, such a tropical rainforests. 

demand-based agriculture XE "demand-based agriculture" - agricultural production that is determined by economic demand rather than by available resources.

depletion allowance XE "depletion allowance" - deduction from taxable income derived from a wasting asset. Depletion differs from depreciation in that the asset subject to depletion cannot be replaced; a mine or an oil field cannot be replaced in the same manner that a factory or machine can be replaced. 

deposit XE "deposit" - mineral deposit or ore deposit is used to designate a natural occurrence of a useful mineral, or an ore, in sufficient extent and degree of concentration to invite exploitation.
desertification XE "desertification" - the transformation of arable or habitable land to desert, as by a change in climate or destructive land use.

development rights XE "development rights" - an interest in and the right to use and subdivide land for any and all residential, commercial and industrial purposes and activities.

direct cost XE "direct cost" - cost that varies in direct proportion to production and is attributable to a specific factor of production. 

dominant trees XE "dominant trees" - the most numerous and vigorous species in a mixed forest.

downtown XE "downtown" - a land use category that encompasses the high-density office, high-rise office and commercial services buildings in the heart of the city. This category includes a variety of retail, institutional, tourism-related and residential uses which provide services to the entire city and the metropolitan region, and which serve important national and international functions.

ecocity XE "ecocity" - an environmentally sustainable city achieved by controlling pollution and waste, efficient use of energy, recycling programs, and using renewable energy sources.

ecological extinction XE "ecological extinction" - population of a species is so small that it is no longer is functional in its system.
ecological integrity XE "ecological integrity" - an ecosystem has integrity when it is deemed characteristic for its natural region, including the composition and abundance of native species and biological communities, rates of change and supporting processes.
ecological island XE "ecological island" - an area that is biologically isolated.  Examples include: top of a mountain, isolated lake, or oceanic island..

ecological land-use XE "ecological land-use" - a method for determining how land should be used that considers geological, ecological, health, and societal factors. 


ecotourism XE "ecotourism" - tourism involving travel to areas of natural or ecological interest, typically under the guidance of a naturalist, for the purpose of observing wildlife and learning about the environment.

environmental impact report XE "environmental impact report" - a report generally prepared by an independent company dealing with probable environmental effect of a development on the surrounding area. Such reports are required for many federally supported developments under the National Environmental Policy Act of 1969.

environmental risk XE "environmental risk" - the likelihood of eating, drinking, breathing, or contacting some unhealthy factor in the environment and the severity of the illness that may result; the probability of loss or injury; a hazard or peril.

evaporites XE "evaporites" - minerals that are precipitated from a brine. Most common evaporate minerals are: halite (NaCl), anhydrite (CaSO4), gypsum (CaSO4 . 2H2O), and sylvite (KCl). 

even-aged management XE "even-aged management" - dominant trees originate at about the same time and developed under essentially full light conditions. Even-aged management provides for more successful reproduction and early development of tree species that need direct sunlight.

everglades XE "everglades" - a subtropical swamp area of southern Florida including Everglades National Park. It is noted for its wildlife, especially crocodiles, alligators, and egrets.

extirpation XE "extirpation" - death of a local population of wildlife.

extraction XE "extraction" - mining activity that consists of removing the rock from an underground or open-pit mine.

fallow XE "fallow" - plowed but left unseeded during a growing season.

feral XE "feral" - domestic animals that have returned to the wild.  Examples include wild burros, horses, etc.

firebreak XE "firebreak" - space cleared of flammable material to stop and/or check creeping or running fires. 

fire danger XE "fire danger" - measure of the likelihood of a forest fire, based on temperature, relative humidity, wind force and direction, and the dryness of the woods. 

floodplain-zoning management XE "floodplain zoning management" - management related to corrective and preventive measures for reducing flood damage, including but not limited to emergency preparedness plans, and flood control works.

forb XE "forb" - a broad-leaved herb other than a grass, especially one growing in a field, prairie, or meadow.

forestland XE "forest land" - land at least 16.7 percent stocked by forest trees of any size, or formerly having had such tree cover, and not currently developed for non-forest use. 

forest management XE "forest management" - the practical application of scientific, economic, and social principles to the administration and working of a specific forest area for specified objectives. 

forest types XE "forest types" - association of tree species that commonly occur because of similar ecological requirements. Examples include tropical rain forest, temperate deciduous, etc.

freestanding new towns XE "freestanding new towns" - a towns located far from a major city.

friable XE "friable" - easy to break, or crumbling naturally.
fuelwood XE "fuelwood" - any wood product used for fuel.

fundamental land XE "fundamental land" - land that requires governmental approval prior to development.  Violation may result in death in China.

furrow irrigation XE "furrow irrigation" - allowing water to flow in furrows or open ditches in a field.

game ranching XE "game ranching" - the practice of allowing animals to live in their native natural habitat to be used later for meat and other products.

gangue XE "gangue" - the part of ore which does not contain the mineral resource.

garden cities XE "garden cities" - the planning of a city that incorporates countryside.

gasification XE "gasification" - any of various processes by which coal is turned into low, medium, or high BTU gases.

geographic information system (GIS)- XE "geographic information system (GIS)-"  a system of computer hardware, software and data for collecting, storing, analyzing and disseminating information about areas of the Earth.  XE "geographic information system (GIS)-" 
geomorphology XE "geomorphology" - the study of the evolution and configuration of landforms.

global extinction XE "global extinction" - a species is extinct everywhere.

green city XE "green city" -  see 'ecocity'.

green manure XE "green manure" - a crop that is grown and then plowed into the soil or otherwise left to decompose for the purpose of soil improvement. Examples of cover crops used for green manure include soybeans, clover, and rye.

greenway XE "greenway" - also known as a 'greenbelt'.  An area of green open space that surrounds and stretches into cities. It often contains trees and shrubs, and serves as a visual break between areas of urban buildup. 

ground fire XE "ground fire" - a forest fire that burns the humus; may not appear on the surface.

gully erosion XE "gully erosion" - removal of topsoil and subsoil by fast-flowing surface water creating abrupt, deep, and wide gullies.

gully reclamation XE "gully reclamation" - use of small dams of straw, earth, stone, or concrete to collect silt and gradually fill in channels of eroded soil. 

habitat XE "habitat" - the geographically defined area where environmental conditions (e.g., climate, topography, etc.) meet the life needs (e.g., food, shelter, etc.) of an organism, population, and community. 

hardwood XE "hardwood" - a deciduous broad-leaved species of trees. 

heap leaching XE "heap leaching" - a process, whereby valuable metals (usually gold and silver) are leached from a heap of crushed ore by solutions percolating down through the heap. The process is popular in the southwestern U.S.

high-speed rail XE "high-speed rail" - rail transportation system with exclusive rights-of-way that serves densely traveled corridors and which travel greater than 125 mph.
highwall XE "highwall" - the unexcavated face of exposed overburden and coal in a surface mine.

humus XE "humus" - a brown or black organic substance consisting of partially or wholly decayed vegetable or animal matter that provides nutrients for plants and increases the ability of soil to retain water.

indicator species XE "indicator species" - species with such specialized ecological needs that they can be used for assessing quality, condition, or extent of an ecosystem on the basis of their presence and density, or accumulation and effect of material in their tissues. 


intensive forest management XE "intensive forest management" - utilization of a wide variety of practices, such as planting, thinning, fertilization, harvesting, and genetic improvement, to increase the productivity of the forest. 

in-town new town XE "in-town new towns" - a new town that is built within the boundaries of an existing city.  Example- Teleport Town built on reclaimed land in Tokyo Harbor.
industrial XE "industrial" - a land use category describing manufacturing, processing, warehousing, packaging or treatment of products. The category is usually divided into two sub-categories, depending upon the intensity of operations:  

· heavy industrial - a land use category characterized by manufacturing and processing operations that produce relatively high levels of noise, vibration, dust, smoke or pollution or that include outdoor storage.  

· light industrial/office - a land use category characterized by warehouses, distributors, research and business support services, and light manufacturing that does not produce high levels of noise, vibration, dust, smoke, or pollution and does not include outdoor storage or intensive activity.  

industrial timber XE "industrial timber" - also known as roundwood.  Wood and timber used for commercial purposes- including particleboard, plywood, paper, etc.

inholding XE "inholding" - a privately owned parcel of land within the boundaries of a federal preserve, especially within a national park or national seashore.

inorganic fertilizer XE "inorganic fertilizer" - a fertilizer that is produced from elements mined from geological sources (phosphates, nitrates, etc.).

institutional XE "institutional" - a land use category that covers public operations such as schools, government buildings, major sports facilities, churches, hospitals, water treatment facilities, etc. 

intensive grazing XE "intensive grazing" - grazing management that attempts to increase production or utilization per unit area or production per animal through a relative increase in stocking rates, forage utilization, labor, resources, or capital.

interplanting XE "interplanting" - a system of planting two or more crops, either mixed or in alternate rows in the same field to improve and protect the soil and to make more efficient use of the land.

land classification XE "land classification" - land categories, reflecting quality, capability or grade.

land ethic XE "land ethic" - the principles and value guiding use and treatment of the land. 

land reform XE "land reform" - a redistribution of land ownership.

landscape ecology XE "landscape ecology" - the study of how territorial history and ecological processes influences the topography of the land and the organisms that inhabit it.  

landscape indicator XE "landscape indicator" - a measurement of how land is used, how it has changed, and how it is defined within a specific geographic area.  The data can be gathered from maps, aerial photos, satellite images, etc.

land-use planning XE "land-use planning" - a plan that incorporates goals and objectives for the intended use of land.  The plan includes maps, surveys, data, test results, and often an environmental impact report.

leucaena XE "leucaena" - small tropical evergreen tree that is able to fix nitrogen.  Grows up to ten feet per year and can provide lumber, firewood, windbreaks, shade, and prevents erosion.  Can yield up to 50 tons of wood per hectare.

linear metabolism XE "linear metabolism" - cities with a high throughput.

liquefaction XE "liquefaction" - the process of converting coal into a synthetic fuel, similar in nature to crude oil and/or refined products, such as gasoline.

lithology XE "lithology" - the gross physical character of a rock or rock formation.

local extinction XE "local extinction" - occurs when a species disappears from a part of its range but exists elsewhere.  For an endemic species, local extinction is also biological extinction.

managed harvest XE "managed harvest" - estimated volume of timber on commercial forestland that could be cut annually for the next 10 years while improving tree stocking and bringing about a more even distribution of age classes. 

Man and Biosphere (MAB) program XE "Man and Biosphere (MAB) program" - a concept in which nature preserves are shared with humans with minimal impact.  The concept involves a center core in which no human activity is allowed.  This area is left pristine.  The next layer out is a buffer zone in which minimal human activity and modest ecotourism is allowed, and finally, the outer perimeter is defined as allowing managed human habitation and where sustainable resource removal is allowed.  

marginal lands XE "marginal lands" - lands, which, under optimum conditions, return barely enough to cover the costs of agricultural production.

mass extinction XE "mass extinction" - a catastrophic, widespread loss of major groups of species that become extinct in a relatively short time.  Causes might include dramatic weather changes, meteors colliding with the earth, etc.

mass transit XE "mass transit" - transportation by bus, rail, or other conveyance, either publicly or privately owned, which is provided to the public on a regular basis.

maximum sustainable yield XE "maximum sustainable yield" - the maximum amount of a renewable resource that can be extracted without risking future supplies of the resource.

megacity XE "megacity" - cities with a population of more than 10 million.

megalopolis XE "megalopolis" - adjacent metropolitan areas that form a very large urban area.

metric ton XE "metric ton" -unit of weight equal to 1,000 kilograms or 2,205 pounds. 

metropolitan area XE "metropolitan areas" - a unit composed of a relatively large core city or cities and the adjacent geographic areas. Conceptually, these areas are integrated economic and social units with a large population.

milpa agriculture XE "Milpa agriculture" - also known as swidden agriculture.  An ancient practice whereby people living in tropical rainforests would clear a small section of the forest to crop a variety of crops for a limited period of time.  Later, the land would be allowed to return to its natural state.

mine XE "mine" - a site built to extract an ore or mineral substance either underground or from the surface. When the ore is extracted underground, the mine needs a system of excavations in the rock to gain access to the ore areas. When the ore is mined from surface, the ore is extracted from one or several pits.

mineral XE "mineral" - an inorganic natural substance that is characterized by its atomic structure and physical and chemical properties.

mineral deposits XE "mineral deposits" - identified locations of mineral resources that can be profitably extracted with existing technology.

mineral resources XE "mineral resources" - 2 types- identified resource- known supplies of mineral deposits, undiscovered resource- resources that are thought to exist in a location.

minimum tillage farming XE "minimum tillage farming" - a type of farming that keeps plowing and tilling of the soil to a minimum.  Crop residues are left on the field and special plowing techniques such as chisel plowing or injection seeding is employed.  Advantages include soil conservation, conservation of soil moisture requiring less irrigation, and less energy output.  Disadvantages include the possibility of leaving an environment that would foster insect pests and having to use herbicides for weeds.  

mixed XE "mixed"  perennial polyculture- the growing together of a mixture of perennial plant species.  This diversity is similar to what is found in nature.  Many of the problems encountered in growing only one species of plant in an area, pestilence, weed infestation, exhausting soil resources, etc. are reduced or eliminated.

mixed-use XE "mixed-use" - a hybrid land use category that encourages a flexible mix of residential, commercial, and certain light industrial uses. The application of the mixed-use category is appropriate when it is based on principles of compatibility developed within the neighborhood.

· neighborhood mixed-use-  a category intended to encourage small-scale commercial and residential activities to co-exist, either in the same building or in adjacent ones. The classification encourages preservation of existing housing while allowing for the unique mixes of neighborhood services and residential uses. 



· urban mixed use- a category intended to encourage redevelopment of large vacant properties or to permit a modern adaptation of large historic buildings that once housed rather intense activities. This category is appropriate for redeveloping areas of declining industrial or commercial use, especially warehouses/downtown buildings with architectural/historical quality. 

monoculture XE "monoculture" - the cultivation of a single crop or species on a farm or forest.  Encourages pests and disease infestation.  Eliminates biodiversity.  

mulch XE "mulch" - a protective covering, usually of organic matter such as leaves, straw, or peat, placed around plants to prevent the evaporation of moisture, the freezing of roots, and the growth of weeds.

multiple land use XE "multiple land use" - policies that allow portions of public lands to be used for a variety of purposes such as timber production, mining, grazing, camping, etc.

multiple-nuclei city XE "multiple-nuclei city" - a city that develops around a number of separate satellite cities.  Example- Los Angeles, California, which has built up around downtown Los Angeles, the San Fernando Valley, the Hollywood area, etc.

natural decrease XE "natural decrease" - occurs when deaths in an area exceed births. It has become increasingly common in some rural areas. This trend accelerated rapidly after 1990.  By 1997, 43 percent of the counties in the U.S had experienced at least one year of it.

natural regeneration XE "natural regeneration" - renewal of the forest achieved either by natural seeding or from the vegetative reproduction of plants on the site. 

net annual growth XE "net annual growth" - increase in volume of trees during a specified year. 

new forestry XE "new foresty" - harvesting practices that focus on sustainability by taking into account the management of forests with an ecosystem context.

new towns XE "new towns" - experimental towns which attempt to combine the best of rural and urban living.

no-till agriculture XE "no-till agriculture" - farming practices that include not plowing the ground, and the judicious use of herbicides.

off-site effect XE "off-site effect" - an environmental effect that occurs away from the location of the cause.  An example would include the pollution of beaches miles away from the Exxon Valdez.

old-growth forest XE "old-growth forest" - also known as frontier forests.  Climax forests dominated by late successional species of trees that are hundreds to thousands of years old. 

on-site effect XE "on-site effect" - an environmental effect that occurs at the location of the cause.

optimum sustainable yield XE "optimum sustainable yield" - the maximum yield of a renewable resource that does not affect future supply.

overburden XE "overburden" - material overlying a useful mineral deposit. 

open range XE "open range" - unfenced, natural prairie and open woodlands.

ore XE "ore" - a metal-yielding material that can be economically extracted.

ore deposits XE "ore deposits" - metals found in ore at sufficient concentrations to make mining profitable.

organic fertilizer XE "organic fertilizer" - fertilizer that comes from natural sources such as blood meal, manure, fish emulsion, etc.
overburden XE "overburden" - material overlying a useful mineral deposit.

overgrazing XE "overgrazing" - permitting animals to graze excessively, to the detriment of the vegetation.

parkland/recreation/open space XE "parkland/recreation/open space" - a land use category that encompasses green space; parks, playgrounds, public waterfront areas, neutral grounds, and land reserved for outdoor open space. This land use category does not include vacant industrial, commercial, institutional or residential land.

pastoralism XE "pastoralism" - an economic system based on the raising and herding of livestock.

pasture XE "pasture" - ground on which grass or other vegetation eaten as food by grazing animals grows, especially that which is set aside and managed for use by domestic grazing animals. 

per-capita food production XE "per-capita food production" - the amount of food produced per person.

perennial species XE "perennial species" - plants that grow for more than two years.

phloem XE "phloem" - the layer of cells in trees that transports nutrients from the crown to the roots.

 
plantation agriculture XE "plantation agriculture" - plantation agriculture focuses on growing a single cash crop called a monoculture. Coffee, cotton, cocoa, tea, and bananas are examples of crops grown on plantations.  Plantation agriculture is generally run by large companies from the developed world. Same of the largest plantations are found in Kenya, Malaysia, Nigeria, Thailand, and Zaire.

plantation forests XE "plantation" - manmade forest. 

polyvarietal cultivation XE "polyvarietal cultivation" - different varieties of crops are planted at the same time.  Since harvest times vary, soil erosion is reduced.

 XE "population risk" 
prairie potholes XE "prairie potholes" - small temporary ponds that furnish habitat and breeding grounds for migratory birds.

prescribed burning XE "prescribed burning" - also known as fire ecology.  A planned system that uses fires to maintain ecological balance.  Prescribed burning removes dead undergrowth which is fuel for major forest fires.  Recent mistakes in the timing of prescribed burnings have led to unpredictable and massive wild fires.

preservation XE "preservation" - a management philosophy or goal that seeks to protects indigenous ecosystem structure, function, and integrity from human impacts.  

prior informed consent (PIC)- XE "Prior Informed Consent (PIC)-"  first United Nations global legislation controlling the trade and use of pesticides.

pull factors XE "pull factors" - factors that attract people living in rural areas to move to urban areas.  Factors include affordable housing, social services, education, cultural events, employment, medical availability, etc.

pulp XE "pulp" - mechanically ground or chemically digested wood used in manufacturing paper and allied products. 

push factors XE "push factors" - factors that force people to move to the city from rural areas.

quarry XE "quarry" - site where stone, rock and construction materials are extracted. Open-pit operation.

rangeland XE "rangeland" - land that is suitable for grazing animals.  

ranks of coal XE "ranks of coal" -  the classification of coal by degree of hardness, moisture and heat content. "Anthracite" is hard coal, almost pure carbon, used mainly for heating homes. "Bituminous" is soft coal. It is the most common coal found in the United States and is used to generate electricity and to make coke for the steel industry. "Lignite" is the softest coal and has the highest moisture content. It is used for generating electricity and for conversion into synthetic gas. In terms of Btu or "heating" content, anthracite has the highest value, followed by bituminous, and lignite
reduced tillage systems XE "reduced tillage systems" - includes minimum till, conserve-till, and no-till, that preserve soil, save energy and water, and tend to increase the yield of crops.

regenerative farming XE "regenerative farming" - farming techniques that include rotating crops, planting ground cover, reducing chemical input (pesticides and other chemicals), and reducing mechanical compaction in an effort to restore the productivity of the soil.

regeneration XE "regeneration" - the replacement of one forest stand by another as a result of natural seeding, sprouting, planting, or other methods. 

reserve XE "reserve" - the amount of a substance that can be extracted from the Earth with current technology at current prices. Typically much smaller than resources.  

residential XE "residential" - there are three general categories of residential land use:

· single family -- low-density residential areas characterized by single-family houses. 


· single and two family -- low to medium density residential areas characterized by a mixture of single-family houses and duplexes. 


· multi-family- high-density residential areas characterized by townhouses, low-rise or high-rise apartments. 

resource XE "resource" - the total amount of a substance that exists in the Earth and could conceivably be extracted someday. Typically much larger than reserves.

resource-based agriculture XE "resource-based agriculture" - agricultural practices and procedures that are limited by the availability of resources.

ribbon sprawl XE "ribbon sprawl" - the development of housing and businesses along major highways.

rill erosion XE "rill erosion" - erosion that is caused by rainwater runoff collecting into small channels and carrying topsoil away.

riparian areas XE "riparian areas" - an area of land directly influenced by water. An ecosystem that is transitional between land and water ecosystems. Riparian areas usually have visible vegetative or physical characteristics reflecting the influence of water. Riversides, lake borders, and marshes are typical riparian areas. The areas help protect the water by removing or buffering the effects of excessive nutrients, sediments, organic matter, pesticides, or pollutants.

rotational grazing XE "rotational grazing" - allowing animals to graze in a confined area for a brief amount of time before moving them.  This technique allows the land in many areas to recover and helps to prevent desertification.

ruminants XE "ruminants" - animals that have a four-chambered stomach.  Ruminants are able to digest and absorb cellulose which humans and other animals cannot.

rural area XE "rural area" - an area that is dedicated primarily to agricultural production.

rural rebound XE "rural rebound" - rural areas that have gained population at near record levels since 1990. This rural rebound is widespread geographically and is occurring in counties with a variety of economic specialties. Most of the growth results from fewer rural residents leaving and more urban residents moving in.  XE "rural rebound-" 
salinization XE "salinization" - a build up of salts in soil.

satellite towns XE "satellite towns" - towns located close to existing large cities.

secondary enrichment XE "secondary enrichment" - the weathering of sulfide ores in order to increase concentration of the desired mineral.

sector city XE "sector city" - a city that grows outwards following major transportation routes.  Sector cities can begin to merge to a point where there is no clear-cut point at where one city begins and another city ends.

seed-tree cutting XE "seed-tree cutting" - a harvesting technique in which trees with favorable characteristics and high seed production are left unharvested to promote regeneration.


selective cutting XE "selective cutting" - a small percentage of trees are taken from a given area.

shaft XE "shaft" - an opening through a mine  used for ventilation or drainage and/or for hoisting of personnel or materials; connects the surface with underground workings.

shantytowns XE "shantytowns" - a town or a section of a town consisting chiefly of shacks.

sheet erosion XE "sheet erosion" - the removal of soil in thin layers.

shelterbelt XE "shelterbelts" - see windbreak.

shelterwood cutting XE "shelterwood cutting" - the harvesting of mature trees from a forest to allow sunlight to reach younger trees in order to grow and mature.

silviculture XE "silviculture" - the science and art of cultivating (such as with growing and tending) forest crops

slum XE "slum" - a heavily populated urban area characterized by substandard housing and squalor.

soil conditioner XE "soil conditioner" - organic material that is mixed with soil to improve its characteristics.  The material can be peat, compost, harvest by-products, etc. Soil conditioners help to restrict soil compaction, improve aeration of the soil, stabilize the pH, improve nutrient level and help to provide an environment in which organisms and microorganisms can thrive.  

Soil Conservation Service XE "Soil Conservation Service" - incorporated into the National Resource Conservation Service, http://www.nrcs.usda.gov/

soil core XE "soil core" - a sample of soil taken in a vertical direction.

squatter towns XE "squatter towns" - shantytowns built up on land without the owner's permission.

smelting XE "smelting" - the commercial heating of ores to extract the mineral resource.  Produces SO2, soot, and heavy metals as pollutants.

spoil XE "spoil" - waste material produced from mining.

stand XE "stand" - a tree community that possesses sufficient uniformity in composition, constitution, age, spatial arrangement, or condition to be distinguishable from adjacent communities. 

strip cutting XE "strip cutting" - a method of harvesting trees in which alternate rows of trees are harvested.  This method allows for natural regrowth and has less environmental impact that does clear cutting.

strip farming XE "strip-farming" - planting different crops in alternate strips that follow the contour of the land.  As one crop is harvested, the remaining crop(s) remain to prevent soil erosion.

subsistence agriculture XE "subsistence agriculture" - agriculture at a scale that only supplies the farmer and his or her family.

subsoil XE "subsoil" - soil that is located between the topsoil and the bedrock.  Low in organic material.  

subsurface mining- deep mining. XE "subsurface mining- deep mining." 
surface fires XE "surface fires" - fires that usually burn only undergrowth and leaf litter. XE "surface fires" 
surface mining XE "surface mining" - removing soil and surface strata and extracting the resources from it.

swidden agriculture XE "swidden agriculture" - also known as milpa agriculture.  A small-scale 'slash and burn' technique in which local inhabitants of tropical rainforests clear small sections of land and grow limited crops.  The land is farmed for a limited time and then allowed to grow back as forest. 

terracing XE "terracing" - cutting of small level patches of ground into the slopes in hilly areas for the purpose of growing crops. Walls and banks are built around these small patches to retain water and prevent soil erosion.
traditional intensive agriculture XE "traditional intensive agriculture" - practices that produce high output per unit area, usually by intensive use of fertilizer, agrochemicals, mechanization, monoculture, etc.
tailings XE "tailings" - waste material produced when mineral resource is separated from the gangue.

technopolis XE "technopolis" - a plan for a city in which development is vertical rather than horizontal or urban areas that are centers for high-technology business and infrastructure.

topsoil XE "topsoil" - the upper part of the soil in which minerals are mixed with organic material.  The depth can vary from non-existent in some deserts to over a meter in prairies.

 XE "tract development" 
 XE "undergrazing" uneven-aged management XE "uneven-aged management" - a forest with trees of all ages and sizes. Harvest cuts are on an individual-tree selection basis. 

urban (metropolitan) area XE "urban (metropolitan) area" - characteristic of the city or city life.

urban growth boundary XE "urban growth boundary" - a line drawn on planning and zoning maps to show where a city expects to grow.

urban heat island XE "urban heat island" - higher temperatures in a city compared to the surrounding countryside, caused by the combination of paved surfaces, lack of shade, and heat retention of the buildings and structures. 

urbanization XE "urbanization" - the process whereby a society changes from a rural to an urban way of life. It also refers to the gradual increase in the proportion of people living in urban areas. 

urban sprawl XE "urban sprawl" - also known as urban growth.

U.S. Forest Service XE "U.S. Forest Service" - the U.S. Forest Service is responsible for 155 national forests covering more than 190 million acres.  

village XE "village" - a small group of dwellings in a rural area.

virgin forest XE "virgin forest" - a forest that has never been harvested or directly altered by humans. 

waste XE "waste"  - rock or mineral which must be removed from a mine and which has no value.

waterlogging XE "waterlogging" - natural flooding and over-irrigation that brings water at underground levels to the surface.
wetland XE "wetland" - a lowland area, such as a marsh or swamp, that is saturated with moisture.

whole-tree harvesting XE "whole-tree harvesting" - a harvesting method in which the whole tree (above the stump) is removed. 

wilderness XE "wilderness" - an unsettled, uncultivated region left in its natural condition.

wildlife refuge XE "wildlife refuge" - areas that are set aside for the protection and maintenance of wild animal life.  

windbreak XE "windbreaks" - also known as a shelterbelt.  A natural or planted line of trees or bushes at the border or within a field.

world conservation strategy XE "world conservation strategy" - a proposal for maintaining ecological processes, preserving genetic diversity, and ensuring the sustainability of the ecosystem.  

xylem XE "xylem" - the layer of cells in trees that transport water and nutrients to the leaves and branches from the roots.

zoning XE "zoning" - dividing an area into zones or sections reserved for different purposes such as residence, business, and manufacturing.
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acid XE "acid" - any substance that when dissolved in water, dissociates to yield hydrogen ions (H+) which then form hydronium ions (H3O+) .

acid mine drainage XE "acid mine drainage" - the seepage of sulfuric acid solutions from mines and their rock and tailings dumped at the surface. 

acid shock XE "acid shock" - a sudden acidification of runoff waters from the spring melting of accumulated snow in the middle latitudes because of the winter deposition of acidic precipitation.

activated sludge process XE "activated sludge process" - an aerobic method for biological wastewater treatment, including oxidation and nitrification. This process is based on the aeration of wastewater with flocculating biological growth, followed by separation of treated wastewater from this growth.

acute toxicity XE "acute toxicity" - describes the adverse effects resulting from a single exposure to a substance.

advanced sewage treatment XE "advanced sewage treatment" - also known as tertiary treatment.  Higher performance of biological treatment (breakdown of organic molecules and elimination of carbon content/oxygen demand), and specific processes are added to ensure denitrification and phosphorus removal.  

aerosol XE "aerosol" - a suspension or dispersion of fine particles of a solid or liquid in a gas. 
air quality standards XE "air quality standards" - levels of air pollutants prescribed by regulations that may not be exceeded during a specified time in a defined area.
aesthetic degradation XE "aesthetic degradation" - the breakdown and destruction of intellectual, sensory, and emotional involvement in and responses to the environment.  Litter and air pollution degrade the aesthetics or beauty of nature.
air pollutant XE "air pollutant" - chemicals or compounds found in the atmosphere that may cause environmental harm.  

aldrin XE "aldrin" - pesticide that has been used to control insects in soil. Aldrin breaks down into dieldrin and it is the strongest carcinogen of the organochlorine pesticides. Aldrin and dieldrin were exported to Europe and to developing countries until the late 1980s. No current producers of these pesticides are identified, but there is evidence that aldrin and dieldrin remain in trade and can be found in stockpiles and contaminated sites. Both remain widespread in the environment. 

ambient air XE "ambient air" - outside air.

area sources XE "area sources" - a stationary source that emits small amounts of air pollution. Area sources are generally small operations, such as gas stations and dry cleaners that by themselves may not emit very much pollution, but when many area sources are located close together their combined emissions may be of concern. Other examples of area sources include industrial processes such as small chemical manufacturing plants, bakeries, power plants, wildfires, etc. 

asbestos XE "asbestos" - an incombustible, chemical-resistant, fibrous mineral form of impure magnesium silicate, used for fireproofing, electrical insulation, building materials, brake linings, and chemical filters.

asbestosis XE "asbestosis" - a chronic, progressive lung disease caused by prolonged inhalation of asbestos particles.

asthma XE "asthma" - a chronic respiratory disease, often arising from allergies that are characterized by sudden recurring attacks of labored breathing, chest constriction, and coughing.  In the United States, about 17 million people of all age, race, and nationality have asthma (nearly 1 in 13 school-age children).  Two major categories of asthma triggers are allergens and irritants.  Irritants include cold air, cigarette smoke, industrial chemicals, perfume, paint, and gasoline fumes. These irritants trigger asthma symptoms by stimulating irritant receptors in the respiratory tract. These receptors, in turn, cause the muscles surrounding the airway to constrict, resulting in an asthma attack.  During an asthma attack, three major changes take place in the lungs: (1) cells in the air tubes make more mucus than normal. This mucus is very thick and sticky, and tends to clog up the tubes; (2) cells in the airways get inflamed, causing the air tubes to swell; and (3) the muscles around the air tubes tighten. 

atmospheric deposition XE "atmospheric deposition" -

Bacillus thuringensis XE "Bacillus thuringensis" - naturally occurring bacterial insecticides from the bacteria Bacillus thuringensis (Bt) have been genetically transferred into food crop plants in an attempt to increase their resistance to pest infestation.  XE "Bacillus thuringensis-" 
baghouse filter XE "baghouse filter" - anti-pollution device that passes polluted air through filters bags.  Able to trap fine particles.

basic XE "basic" - also known as alkaline- having a pH greater than 7, yields hydroxyl ions when dissolved in water, can act as a proton acceptor or that that can donate a pair of electrons to form a covalent bond.  Basic compounds are characterized by a bitter taste, a slippery feel, the ability to turn litmus blue, and the ability to react with acids to form salts. 

best available, economically achievable technology (BPT)- XE "best available, economically achievable technology (BPT)-"  

bioaccumulation XE "bioaccumulation" - the accumulation of a substance, such as a toxic chemical, in various tissues of a living organism

bioamplification XE "bioamplification" - also known as biomagnification. The process by which the tissue concentration of bioaccumulated chemical residues increases as materials pass up the food chain through two or more trophic levels.

biocide XE "biocide" - a chemical agent, such as a pesticide, that is capable of destroying living organisms.

biological controls XE "biological controls" - controlling plant diseases and pests using naturally occurring organisms. e.g. introducing one type of insect to feed on another type of insect that damages plants.

bioremediation XE "bioremediation" - the use of biological agents, such as bacteria or plants, to remove or neutralize contaminants, as in polluted soil or water.

blue-green bacteria XE "blue-green bacteria" - formerly classified as blue-green algae, or Cyanophyta. Blue-green bacteria are unicellular but sometimes become joined in colonies or filaments. They occur in all aquatic habitats. A few species fix atmospheric nitrogen and thus contribute to soil fertility (see nitrogen fixation), while other species form a symbiotic relationship with fungus creating lichens.

broad-spectrum agents XE "broad-spectrum agents" - wipes out all of the insects in its target area. A narrow spectrum insecticide is selective to species.

brown smog XE "brown-air smog" - characteristic of Los Angeles and Denver and which is caused by automobiles. Nitric oxide from automobile exhaust combines with oxygen in the air to form the brown gas nitrogen dioxide.
buffer XE "buffer" - a substance that minimizes change in the pH of a solution when an acid or base is added to the solution.

carbamates XE "carbamates" - broad and narrow spectrum contact agents that kill by deactivating nervous system impulses. Examples: carbaryl, carbofuran, and methomyl. Carbamates have low persistence, and they do not bioaccumulate or magnify. Their toxicity to humans and other wildlife ranges from high to low and they are highly toxic to honeybees and therefore interfere with pollination. Most of the world's pesticides come from this group. 

carbon sink XE "carbon sink" - also known as carbon sequestration.  Generally refers to capturing carbon in a carbon sink, such as the oceans, or a terrestrial sink such as forests or soils, so as to keep the carbon out of the atmosphere.

chemical analysis XE "chemical analysis" - the use of standard chemical analytical procedures to determine the concentration of a specific materials in a sample, either qualitatively (what is the material?) or quantitatively (how much of it is there in the sample?).
chimney (stack) effect XE "chimney (stack) effect" - vertical movement of localized gases and air due to temperature differences. 

chlordane XE "chlordane" - chlordane and a close relative (heptachlor) are pesticides that were used primarily for termite control. They were produced in the United States for export as recently as 1997. Current producers are not known, but large stockpiles remain. When heptachlor and chlordane degrade in the environment, they can become heptachlor epoxide. Chlordane and heptachlor disrupt the immune system and are associated with reproductive disorders and blood diseases. They cross the placenta and contaminate human milk.  XE "chimney (stack) effect-" 
chlorination XE "chlorination" - to treat or combine with chlorine or a chlorine compound.

chronic bronchitis XE "chronic bronchitis" - diffused inflammation of the air passages in the lungs, leading to decreased uptake of oxygen and increased mucus production. Two main types of bronchitis exist: (1) infectious bronchitis caused by viruses and bacteria (e.g. Mycoplasma pneumoniae and Chlamydia) and that is most frequent in winter; and (2) irritative bronchitis caused by dust, pollen, strong acid fumes, ammonia, chlorine, hydrogen sulfide, sulfur dioxide, ozone, and tobacco smoke. 

chronic toxicity XE "chronic toxicity" - effects of repeated or long-term exposure to a substance.
circle of poison XE "circle of poison" - the circle created by chemicals produced in the United States, banned for use in the United States, exported to other countries, and then returned as residue on imported food.

Clean Water Act XE "Clean Water Act" - enacted by Congress in 1972, it was the first comprehensive national clean water legislation in response to growing public concern for serious and widespread water pollution. The Clean Water Act is the primary federal law that protects the nation’s waters, including lakes, rivers, aquifers and coastal areas. Emphasis has been placed on point sources of pollution.  Nonpoint discharges are the problem today (nitrates and phosphates from nonpoint sources have increased 400% since 1972).  Municipal sewage systems serve all major urban areas in the United States.  According to EPA in 1999, 91% of all monitored river miles and 88% of all assessed lake acres are suitable for intended use.  Newer guidelines place emphasis on pollution control on watershed monitoring and protection.
coliform bacteria XE "coliform bacteria" - bacteria whose presence in wastewater is an indicator of pollution and of potentially dangerous contamination.

contact pesticide XE "contact pesticide" - a pesticide that kills pests simply by contacting them.

conventional (criteria) pollutants XE "conventional (criteria) pollutants" -  conventional pollutants have become known as criteria pollutants because the process of control by the EPA began with the production of “criteria documents” which set out how they were to be controlled. The first step in the process was finding out the consequences of exposure to these pollutants.  The six criteria pollutants are:
(1) Particulates- Potent respiratory irritants. Can impair lung function by damaging tissue.
(2) SO2- Respiratory irritant. Ecological damage. Damage to materials.

(3) Ozone- Attacks cells and breaks down tissues, particularly lung tissue. Also a toxin to plants.

(4) NOx- Constriction of airway; reduced resistance to infection; increases sensitivity of asthmatics.

(5) CO- Binds to hemoglobin in blood, preventing adequate oxygen transport to cells.

(6) Lead- Circulatory, reproductive, nervous and kidney damage in adults. Impaired mental development in children.

cosmetic spraying XE "cosmetic spraying" - spraying of pesticides to control pests that damage only the surface appearance. 

Cryptosporidium enterocolitis XE "Cryptosporidium enterocolitis" - a small intestinal parasite which commonly causes infection in immuno-compromised people.  Symptoms include watery diarrhea, abdominal pain and fever. Poor sanitation is a risk factor. 

cultural eutrophication XE "cultural eutrophication" - the eutrophication of a body of water caused by nutrient-rich sewage from human sources.

cyclone separator XE "cyclone separator" - anti-pollution control device that uses polluted air flowing in a spiral motion to cause particulates to separate from the air by centrifugal force. 

DDT XE "DDT" - dichlorodiphenyl trichloroethane (DDT) is a pesticide used to kill insects. It is banned in many regions, but continues to be widely produced and used in many countries to control mosquitoes and other insects that cause malaria and dengue fever. DDT also continues to be used "unofficially" in many regions as a crop pesticide. DDT is widely present in human milk and it can shorten the lactation period in nursing mothers. DDT is also implicated in cancers of the liver, pancreas and breast, and it is suspected to harm the immune system. 

decomposition zone XE "decomposition zone" - the point of effluent where conditions are ideal for the rapid growth of plants, algae and other organisms. This rapid growth quickly depletes the level of dissolved oxygen preventing continued aerobic respiration.

degradable wastes XE "degradable wastes" -

Delaney Clause XE "Delaney Clause" - part of the federal Food, Drug, and Cosmetic Act that specifically bans any additive that "is found to induce cancer when ingested by man or animal".

dioxin XE "dioxin" - synthetic organic chemical of the chlorinated hydrocarbon class. It is one of the most toxic compounds known to humans whose harmful effects, even in extremely minute concentrations, include induction of cancer and birth defects. It has become a widespread pollutant because of the use of certain dioxin-containing herbicides.  
dissolved oxygen content- DO XE "dissolved oxygen content- DO" .  The measure of dissolved oxygen content through the use of an oxygen electrode- measure is instantaneous.

dredge spoils XE "dredge spoils" - sediments excavated from a lake bottom or harbor and removed to a location outside the source.  Often contaminated with high levels of toxic substances that were originally dumped into the water body from surrounding industry or agriculture.

dry alkali injection XE "dry alkali injection" - spraying dry sodium bicarbonate into flue gas to absorb and neutralize acidic sulfur compounds.

dry deposition XE "dry deposition" - the settling of gases and particles out of the atmosphere. Dry deposition is a component of acid deposition,

economic threshold XE "economic threshold" - the density of a pest population at which a control action becomes profitable.

effluent sewage XE "effluent sewage" - sewage, water, or other liquid, partially or completely treated or in its natural state, flowing out of a reservoir, basin, or treatment plant. Effluent sewerage is a treatment method adopted by many less-developed countries and that consists of a septic tank near each residence that collects and processes solid wastes while liquid wastes are collected and piped to a central treatment plant. The advantage to this method is that it avoids drainfields in urban areas and yet allows sewer pipes and treatment plants to be downsized, resulting in less costs. XE "dissolved oxygen content-" 
electrostatic precipitator XE "electrostatic precipitator" - anti-pollution control device that passes polluted air past electrostatically charged plates that attracts dust particles.

emission standards XE "emission standards" - government standards that establish limits on discharges of pollutants into the environment (usually in reference to air).

emissions trading policy XE "emissions trading policy" - a policy approach to controlling large amounts of emissions from a group of polluting sources at costs that are lower than if sources were regulated individually. The approach first sets an overall cap, or maximum amount of emissions per compliance period, that will achieve the desired environmental effects. Authorizations to emit in the form of emission allowances are then allocated to affected sources, and the total number of allowances cannot exceed the cap. Individual control requirements are not specified for sources. The only requirements are that sources completely and accurately measure and report all emissions and then turn in the same number of allowances as emissions at the end of the compliance period. Cost savings are significant because there are no specific reductions on each source. Instead, individual sources choose whether and how to reduce emissions or purchase and sell allowances through trading.


emphysema- a lung disease in which the alveoli gradually lose the ability to exchange oxygen from the air for waste gases in the bloodstream. One of the two major lung diseases (chronic bronchitis is the other) that usually underlie chronic obstructive pulmonary disease (COPD).

 XE "emphysema-" 
eutrophication XE "eutrophication" - waters rich in mineral and organic nutrients that promote a proliferation of plant life, especially algae, which reduces the dissolved oxygen content and often causes the extinction of other organisms.
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fecal coliform bacteria XE "fecal coliform bacteria" - aerobic bacteria found in the colon or feces, often used as an indicator of fecal contamination of water supplies.

fertilizer numbers XE "fertilzer numbers" - first number is the amount of nitrogen (N), the second number is the amount of phosphate (PO43- in the form of P2O5), and the third number is  the amount of potash (K2O).
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                              Fertilizer numbers.

first-generation pesticides XE "first-generation pesticide" - generally used before 1940.  Some were nonpersistant organic compounds, made or extracted from natural plants- such as caffeine that can be used to control tobacco horn worms, meal worms, milkweed bugs, and mosquito larvae; sulfur- used to control mold and chiggers; nicotine sulfate made from tobacco; pyrethrum- made from chrysanthemums; rotenone- made from derris roots.    A second type consisted of inorganic compounds made from toxic metals such as arsenic and mercury. They were highly toxic to people and to animals, they contaminated the soil for 100 years or more, and they tended to accumulate in soil to the point of inhibiting plant growth.
fluke XE "fluke" - a parasitic trematode worm having a flat body and two suckers.

foliar XE "foliar" - applied to the leaves of a plant.

food irradiation XE "food irradiation" - the exposure of food to sufficient radiant energy (gamma rays, X-rays, and electron beams) to destroy microorganisms and insects.
formaldehyde XE "formaldehyde" - a colorless gaseous compound, HCHO, the simplest aldehyde, used for manufacturing resins, fertilizers, dyes, and in aqueous solution as a preservative and disinfectant.

fugitive emissions XE "fugitive emissions" - pollutants that do not go through a smokestack (Example- dust, rock crushing, building construction, etc.).

fungicide XE "fungicide" - a chemical substance that destroys or inhibits the growth of fungi.

genetic treadmill XE "genetic treadmill" - a positive feedback loop that occurs when herbicide-tolerant crops which may be more susceptible to fungal attack, aphids or disease; and weeds and insect pests developing resistance to genetically engineered crops, force farmers to keep buying new forms of genetically modified crops and more powerful chemicals in order to keep up.

Global POP Treaty XE "Global POP Treaty" - in 2000, 122 nations signed the United Nations Environment Program POPs (Persistent Organic Pollutants) Treaty to phase out the use of POPs-  chemical substances that persist in the environment, bioaccumulate through the food web, and pose a risk of causing adverse effects to human health and the environment. Evidence is clear of long-range transport of these substances to regions where they have never been used or produced and the consequent threats they pose to the environment.  Several countries, however, were granted exemptions, due to malaria concerns.  The POPs included Aldrin™, Chlordane™, DDT, Dieldrin™, Endrin™, Heptachlor™, Hexachlorobenzene, Mirex™, and Toxaphene™, and included PCBs, furans, and dioxins.

gray smog XE "gray-air smog" - gray smog of older industrial cities like London and New York derives from the massive combustion of coal and fuel oil in or near the city, releasing tons of ash, soot, and sulfur compounds into the air.
greenhouse effect XE "greenhouse effect" - the phenomenon whereby the earth's atmosphere traps solar radiation, caused by the presence in the atmosphere of gases such as carbon dioxide (CO2), water vapor (H2O), ozone (O3), nitrous oxide (N2O) and methane (CH4) that allow incoming sunlight to pass through but absorb heat radiated back from the Earth's surface.

groundwater pollution XE "groundwater pollution" - pollution of water usually found in porous layers, or aquifers, below the Earth's surface. Natural groundwater can be fresh, brackish, or saline. Easily polluted by agricultural wastes, industrial chemicals, hazardous waste spills, landfills, leaking underground storage tanks, or saltwater intrusion.

heat island XE "heat island" - due to specific heat of asphalt and concrete, temperatures in the center of large cities are 3o - 5oC warmer than surrounding countryside.  Stable air mass above city concentrates pollutants and creates a 'dust dome'.  Tall buildings further add to pollution by creating convective updrafts that sweep dust into the air and up into the dome.

herbicides XE "herbicides" - chemicals used to destroy unwanted vegetation, especially various types of weeds, grasses, and woody plants.

indicator species XE "indicator species" - a species whose status provides information on the overall condition of the ecosystem and of other species in that ecosystem.
indoor air pollutants XE "indoor air pollutants" - in many cases, air pollution is greater inside building than outside.  As much as 100 times higher in some cases.  Effects of indoor air pollution may be greater than outdoor air pollution because people spend more time inside cars and buildings.  Biggest pollutants are cigarette smoke, formaldehyde from carpeting, furniture and paneling, asbestos and Rn-222.  Estimated that up to 150,000 people in the U.S. die from indoor air pollution each year.  Estimates of $100 billion dollars per year in U.S. health care and lost productivity due to indoor air pollution.  Symptoms include dizziness, headaches, coughing, sneezing, nausea, burning eyes, chronic fatigue, and flu like symptoms.

industrial smog XE "industrial smog" - smog produced in heavily populated areas that burn large amounts of oil and coal containing sulfur and which do not have adequate pollution control devices.

inorganic pollutants XE "inorganic pollutants" - humans can increase concentrations of inorganic pollutants (heavy metals) through human activity such as mining, leaching, smelting, industrial waste, etc.  NaCl builds up through 'salinization' due to irrigation and evaporation (see chapter 10- Land).  Desert soils may be high in concentrations of selenium and arsenic.  

insecticide XE "insecticide" - a chemical substance used to kill insects.

insurance spraying XE "insurance spraying" - spraying of pesticides that are done when it is not really needed, in the belief that it will insure against loss due to pests. 

lindane XE "lindane" - used in North America, Europe and Japan to treat seeds. Lindane is a neurotoxin that adversely affects reproduction, the liver and the immune system, and is a cancer promoter.  It is found in human milk.

lung cancer XE "lung cancer" - a cancerous growth in lung tissue. Lung cancer may be metastatic or originating from another source (ex. colon) or may be primary (tumor is of lung cell origin).

macronutrient XE "macronutrient" - an element, such as carbon, hydrogen, oxygen, or nitrogen, required in large proportion for the normal growth and development of a plant.

maximum contaminant levels XE "maximum contaminant levels" - the highest level of a contaminant that is allowed in drinking water.  
mesothelioma XE "mesothelioma" - a usually malignant tumor of mesothelial tissue, especially that of the pleura or peritoneum.

methane XE "methane" - CH4.  Makes up 0.00017% of the atmosphere by volume.  Methane is a natural component of the earth's atmosphere.  It is released into the atmosphere from cattle, landfills, and fossil fuel refinement.  Human activity adds 400 million tons per year as compared to natural activity contributing 200 million tons.  A methane molecule will reside in the atmosphere about 10 years.  In 1900 the concentration of CH4 was 900 ppb, in 2030 it is estimated that the concentration will rise to over 2000 ppb.  Methane is a greenhouse gas. 

microgram XE "microgram" - µg.  One-millionth of a gram, 1 x 10-6 gram.

micronutrient XE "micronutrient" - a substance, such as a vitamin or mineral that is essential in minute amounts for the proper growth and metabolism of a living organism.

mirex XE "mirex" - used as an insecticide for ants and termites and as a flame retardant in plastics, rubber and paint. Mirex is implicated in cancer and reproductive effects.

mobile source XE "mobile source" - pollution from a mobile source; includes cars, buses, ships, etc.  In congested large  cities, cars may account for up to 90% of the air pollution.

NAPAP XE "NAPAP" - National Acid Precipitation Assessment Program. An interagency scientific research, monitoring and assessment program on the effects of sulfur and nitrogen oxides on the environment and human health. 

national ambient air quality standards (NAAQS)- XE "national ambient air quality standards (NAAQS)-"  there are two types of national air quality standards.  (1) primary standards set limits to protect public health, including the health of "sensitive" populations such as asthmatics, children, and the elderly; and (2) secondary standards set limits to protect public welfare, including protection against decreased visibility, damage to animals, crops, vegetation, and buildings. 

National Pollution Discharge Elimination System (NPDES)- part of the 1972 Clean Water Act that requires revoking permits for any industry or municipality that dumps wastes into surface waters.

 XE "national ambient air quality standards (NAAQS)-" 
nematocide XE "nematocide" - a substance or preparation used to kill nematodes, round worms having unsegmented, cylindrical bodies, often narrowing at each end, and including parasitic forms such as the hookworm and pinworm. 

nitrous oxide XE "nitrous oxide" - N2O.  Sometimes called 'laughing gas'.  N2O is a natural component of the earth's atmosphere.  A N2O molecule lasts an average of 170 years in the atmosphere.  N2O is released into the atmosphere from nitrogen based fertilizers, deforestation, and biomass burning.  Human activity is responsible for 6 million tons of N2O introduced into the atmosphere each year as opposed to 19 million tons released by nature.  Through analysis of stored air samples, it has been determined that in 1700 the concentration of N2O in the atmosphere was 285 ppb, in 2030 it is estimated to increase to 340 ppb.

nondegradable wastes XE "nondegradable wastes" - wastes that are not able to be consumed and/or broken down by biological organisms or physical processes occurring in nature. Nondegradable wastes include plastics, aluminum, and many chemicals used in industry and agriculture. Particularly dangerous are nondegradable chemicals that are also toxic and tend to accumulate in organisms.
nonpersistent pesticide XE "nonpersistent pesticide" - a pesticide that breaks down quickly after it is applied.

nonpoint source XE "nonpoint source" - pollution that comes from a diffuse source.  Example- parking lot runoff, runoff from agricultural field, etc. Agriculture accounts for 64% of non-point-source pollutant mass in streams and 57% in lakes.  Primary nonpoint source of pollution is atmospheric deposition of contaminants, traveling worldwide in short time, and depositing pollutants into watersheds.

nonselective pesticide XE "nonselective pesticide" - a pesticide that is toxic to most plants or animals.

nontarget organism XE "nontarget organism" - organism affected by a product even though it is not the intended recipient.

oligotrophic XE "oligotrophic" - a pond or lake lacking in plant nutrients and having a large amount of dissolved oxygen throughout. Clear water.  Low biological productivity.

organic pollutants XE "organic pollutants" - pollutants that are generally manufactured and contain carbon.  Organic pollutants are produced through manufacture of plastics, petroleum products, solvents, paint, most liquid waste products, animal wastes, pesticide runoff, household wastes, etc.

oxygen sag XE "oxygen sag curve" - the decline in oxygen content in a stream downstream from the point source.
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Oxygen sag in a stream.

ozone XE "ozone" - an unstable, poisonous allotrope of oxygen, O3, that is formed naturally in the ozone layer from atmospheric oxygen by electric discharge or exposure to ultraviolet radiation, also produced in the lower atmosphere by the photochemical reaction of certain pollutants. It is a highly reactive oxidizing agent used to purify water and treat industrial wastes. Ozone makes up 0.000004% of the Earth's atmosphere by volume.

ozone layer XE "ozone layer" - extends from 11 to 30 miles above Earth’s surface (stratosphere).  Ozone is produced when oxygen molecules are exposed to UV radiation from the sun.  Keeps approximately 95% of UV radiation from reaching Earth’s surface.  Ozone layer allows life to exist, protects humans from sunburn, cancer, cataracts, and damage to the immune system, and prevents oxygen in troposphere from being converted to photochemical ozone.  Human activity increases ozone in the troposphere (closest to ground) and decreasing ozone in stratosphere (ozone layer).

PANs XE "PANs" - peroxyacyl nitrates.  Damaging photochemical oxidants that are very irritating to the eyes and throat and often produces tears. Represented as R(CO)OO(NO2) where R denotes a hydrocarbon ring or chain. 

persistence XE "persistence" - the tendency for pesticides to remain in the soil and water supply after use.

persistent organic pollutants (POPs)- XE "persistent organic pollutants (POPs)-"  chemical substances that persist in the environment, bioaccumulate through the food web, and pose a risk of causing adverse effects to human health and the environment.  XE "persistent organic pollutants (POPs)-" 
persistent pesticide XE "persistent pesticide" - a pesticide that takes along time to degrade into simple compounds after being released into the environment; particularly those applied to soil that last more that one growing season.

pest XE "pest" - an injurious plant or animal, especially one harmful to humans.

pesticide XE "pesticide" - a chemical used to kill pests, especially insects.

pesticide treadmill XE "pesticide treadmill" - a need for constantly increasing doses or new pesticides to prevent pest resurgence.
pest resurgence XE "pest resurgence" - rebound of pest populations due to acquired resistance to chemicals and nonspecific destruction of natural predators and competitors by broadscale pesticides.
Pfiesteria piscida XE "Pfiesteria piscida" - a dinoflagellate that normally exists in non-toxic forms, feeding on algae and bacteria in the water and in sediments of tidal rivers and estuaries and that causes millions of fish deaths along the East and Gulf coasts of the United States each year. Caused by manure runoff from farms or can be triggered by excrement from schooling fish.  

 pH XE "pH" - negative logarithm of the concentration of hydrogen ions. pH is a log scale—a pH of 4 has a H+(aq) ion concentration 100 times greater than a pH of 6.  According to this measurement scale, solutions with a pH less than 7 are described as being acidic, while a pH greater than 7.0 is considered basic. Rain normally has a pH between 5.0 to 5.6 because of natural atmospheric reactions involving carbon dioxide. Below a pH of 5.6 (which is 25 times more acidic than pure water),  rain is considered to be acidic. Some sites in eastern North America have precipitation with pHs as low as 2.3 or about 1000 times more acidic than natural. 
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	The pH scale. A value of 7.0 is considered neutral. Values higher than 7.0 are increasingly basic. Values lower than 7.0 are increasingly acidic. 


pheromone XE "pheromone" - a chemical secreted by an animal, especially an insect that influences the behavior or development of others of the same species, often functioning as an attractant of the opposite sex.

photochemical oxidants XE "photochemical oxidants" - Strong oxidizing compounds. Examples-  NO2, O3, and PANs.  

photochemical smog XE "photochemical smog" - a mixture of primary and secondary pollutants formed under the influence of sunlight.  

PM10 XE "PM10" - particulate matter with an average diameter of less than 10 microns (0.01 mm) and generally includes natural dusts as well as ash, smoke, etc.  Particles this small escape the body's natural filters to penetrate into the breathing region of the lungs.

point source XE "point source" - pollution that comes from a discrete source.  Example- wastepipe from a factory, smokestack, tanker accidents, animal feedlots, etc.

ppb XE "ppb" - parts per billion.  One drop of ink in a large tanker trucks used to haul gasoline would represent 1 ppb.

ppm XE "ppm" - parts per million.  The common unit mg/liter is equal to ppm. Four drops of ink in a 55-gallon barrel of water would produce an "ink concentration" of 1 ppm.

ppq XE "ppq" - parts per quadrillion.  That is, 1 part in 1,000,000,000,000,000 (1015).  Dioxin is released during its manufacturing in this range.  Science today cannot measure pollution in this range.  The U.S. Fish and Wildlife Service estimates that these undetectable levels of dioxin in river water downstream of just one paper mill will kill, or prevent from hatching, as many as six baby bald eagles over the next five years.

ppt XE "ppt" - parts per trillion.  One drop of ink in 12 million gallons of water would be 1 ppt.  This is the current level of detection in modern science today.

primary pollutant XE "primary pollutant" - pollutant that result from initial human and natural events.  The main primary pollutants influencing the atmosphere in order of emission (by weight) are carbon monoxide, sulfur oxides, nitrogen oxides, volatile organic compounds, and particulate matter. 

primary standard XE "primary standard" - tolerance limits designed to protect health; secondary standards are intended to prevent environmental and property damage. A geographic area that meets or exceeds the primary standard is called an attainment area; areas that don't meet the primary standard are called nonattainment areas.
primary sewage treatment XE "primary sewage treatment" - consists of clarification with or without chemical treatment, in most cases by settling solids, filter screens, and skimming. At the end of this stage, floating and settled solids have been removed and half of the metals and conventional pollutants are eliminated.  Chlorine gas may be bubbled through the water to kill most bacteria and viruses.

pyrethrum XE "pyrethrum" - an insecticide made from the dried flower heads of chrysanthemums.

radon XE "radon" - Rn.  A colorless, radioactive, inert gaseous element formed by the radioactive decay of radium. Radon decay products (also called radon daughters or progeny) can be breathed into the lung where they continue to release radiation as they further decay. Its most stable isotope is Rn-222 with a half-life of 3.82 days.

red tide XE "red tide" - a bloom of dinoflagellates that causes reddish discoloration of coastal ocean waters. Certain dinoflagellates of the genus Gonyamlax produce toxins that kill fish and contaminate shellfish.

rodenticide XE "rodenticide" - a chemical substance used to kill rodents.

sag curve XE "sag curve" - when organic chemicals are discharged into a river it affects the concentration of dissolved oxygen in a manner that varies with distance from the point of discharge. The variation of the concentration of dissolved oxygen is shown in the following 'sag curve'.
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secondary pests- organisms that were never considered pests before suddenly become pests due to the use of pesticide.  Example- Indonesian government subsidized pesticides in an effort to raise rice production. Population of brown plant hoppers in Indonesia exploded since its predator (spiders) were killed by the pesticides. Before pesticides, brown leafhoppers were kept in check by spiders.  Compounding the problem was resistance the brown plant hoppers were developing in the population to the effects of the pesticide.  Rice production plummeted.  Laws were enacted banning most pesticides and to substitute integrated pest management.  Since pesticide ban, rice production has increased.

secondary pollutant XE "secondary pollutant" - pollutant produced by the chemical reaction of primary pollutants in the troposphere.  Example- primary pollutant SO2 was produced by burning coal that reacted with water vapor to produce the secondary pollutant, H2SO4.

secondary sewage treatment XE "secondary sewage treatment" - includes the reduction of organic material and solids by aerobic bacterial decomposition in aeration tanks; about 85 percent of the Biological Oxygen Demand and suspended solids are removed. Sludge produced is sent to anaerobic digesters for further decomposition.  Methane may be captured.  Sludge may be used as a soil conditioner.  Toxic still remain in sludge.

secondary standard XE "secondary standard" - environmental pollution tolerances intended to prevent environmental and property damage.
Second-generation pesticide XE "second generation pesticide" - pesticides created in the laboratory.  2.5 million tons are used each year.  DDT is a second-generation pesticide.  There are over 25,000 different pesticides available, with over 630 different active ingredients.  25% of all second-generation pesticides are used in homes, buildings, parks, lawns, and golf courses.  Private lawns receive almost ten times amount of pesticides as farmland.  In the U.S., 70% of all insecticides and 80% of all pesticides are used on 4 crops- corn, cotton, wheat, and soybeans.  Pesticides are added to shelf paper, paints, shampoos, carpets, mattresses, etc.

selective (narrow-spectrum) agents XE "selective (narrow-spectrum) agents" - a pesticide that is more toxic to some kinds of plants and animals than to others.

septic tank XE "septic tank" - a sewage-disposal tank in which a continuous flow of waste material is decomposed by anaerobic bacteria.

septic zone XE "septic zone" - level of dissolved oxygen is too low to support organisms that live by aerobic respiration. In this region, anaerobic organisms (especially bacteria) flourish and produce noxious waste products such as methane (CH4) and hydrogen sulfide (H2S).

sick building syndrome XE "sick building syndrome" - a set of symptoms that affect some number of building occupants during the time they spend in the building and diminish or go away during periods when they leave the building. Cannot be traced to specific pollutants or sources within the building.
sludge XE "sludge" - semisolid material such as the type precipitated by sewage treatment.

stationary source XE "stationary source" - includes factories, homes, and power plants.  Burning coal in power plants may cause up to 2/3 of the SO2 pollution and approximately 1/3 of the CO2 and NOx pollution.

stratospheric ozone XE "stratospheric ozone" - the stratosphere is a layer of the atmosphere 9 - 31 miles above the Earth. Ozone in the stratosphere filters out harmful electromagnetic radiation from the sun, including ultraviolet B, which has been linked to health and environmental damage.

subsidence temperature inversion XE "subsidence temperature inversion" - an upper-level temperature inversion caused by sinking air.
sulfur dioxide XE "sulfur dioxide" - SO2.  Gas produced when oil or coal containing high-levels of sulfur is burned or when ore is smelted.   Natural component of the Earth's atmosphere. Humans introduce 150-200 million tons of SO2 into the atmosphere each year, as compared to 50-70 tons through natural sources.  Polluted air may contain as little as to parts per billion SO2.  Major contributor to acid deposition and acid precipitation.  Average residence time in atmosphere days to weeks. 

suppression XE "suppression" - reducing pest numbers or damage to an acceptable level.

suspended particulate matter (SPM)- XE "suspended particulate matter (SPM)-"  assorted sizes of droplets (aerosols) and particles that remain suspended in the atmosphere for various amounts of time.

target organism- an organism for which a pesticide was intended to control.

systemic pesticide XE "systemic pesticide" - a pesticide that is taken into the blood of an animal or sap of a plant. It kills the pest without harming the host.

temperature inversion XE "temperature inversion" - stable layer of warmer air overlays cooler air, reversing the normal temperature decline with increasing height and preventing convection currents from dispersing pollutants.  Temperature inversions are caused by (1) cold fronts sliding under an adjacent warmer air mass;  (2) cool air subsides down a mountain slope to disperse warmer air in the valley' or (3) rapid nighttime cooling in a valley or basin where air movement is restricted.  Cooler air slides under the contaminated air, pushing it up against the warmer air above and concentrating the pollutants.
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Temperature inversion.

tertiary treatment XE "tertiary treatment" - see advanced wastewater treatment.

thermal pollution XE "thermal pollution" - increase in water temperature through human activity.  Example- cooling of power plants.  Also caused by altering vegetation cover and runoff patterns.  Can have beneficial effects- warming fish-raising ponds, providing refuge for fish, birds, and marine mammals during cold weather.  

total maximum daily loads (TMDL)- XE "total maximum daily loads (TMDL)-"  describes the total amount of a pollutant that a waterbody can receive and still meet water quality standards.

toxaphene XE "toxaphene" - used as an insecticide to control crop worms and weevils. It is manufactured by adding chlorine to naturally occurring substances that occur in pine trees (bornanes and camphenes) or by purely synthetic petrochemical means. It is now banned in many regions. Researchers also suspect that toxaphene is generated as a waste product of chlorine-based pulp mill bleaching. Some researchers believe it is one of the most abundant pesticides in Arctic wildlife. Toxaphenes main known effects are on the nervous system, and it is classified as a probable human carcinogen. 

Toxic Release Inventory (TRI)- XE "Toxic Release Inventory (TRI)-"  a yearly publication by the US Environmental Protection Agency to measure the types of pollution discharged around the country every year.

translocated herbicide- a pesticide that kills plants by being absorbed by leaves, stems, or roots and moving throughout the plant.

  XE "total maximum daily loads (TMDL)-" 
trickling filters XE "trickling filters" - an attached culture wastewater treatment system that consists of a large tank generally filled with rock. Wastewater is sprayed over the top of the media, providing the opportunity for the formation of slimes or biomass to remove wastes from the wastewater, through revolving arms that have spray nozzles. Water is pumped from the bottom of a trickle filter to a secondary clarifier.
tropospheric (photochemical smog)- XE "tropospheric (photochemical smog)-"  smog caused by chemical reactions brought about by the light energy of the sun. The reaction of nitrogen oxides with oxygen in the presence of sunlight to form ozone is an example of a photochemical reaction. The chemicals produced are referred to as secondary pollutants, because they are not emitted directly from a polluting source.

unconventional (noncriteria) pollutants XE "unconventional (noncriteria) pollutants" - toxic or hazardous substances, such as asbestos, benzene, beryllium, mercury, polychlorinated biphenyls, and vinyl chloride, not listed in the original Clean Air Act because they were not released in large quantities.  XE "unconventional (noncriteria) pollutants-" 
volatile organic compounds (VOC)- XE "volatile organic compounds (VOC)-"  carbon-based compounds that evaporate easily into the air as pollutants; Example- gasoline, benzene, methane, propane, and CFCs.

wastewater garden XE "wastewater garden" - utilizes transpiration by plants, evaporation, and soil infiltration to dispose of gray water.
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Wastewater Garden

weed XE "weed" - a plant considered undesirable, unattractive, or troublesome, especially one growing where it is not wanted, as in a garden. 

wet deposition XE "wet deposition" - the process by which chemicals are removed from the atmosphere and deposited on the Earth's surface via rain, sleet, snow, and fog. 

wetland waste treatment XE "wetland waste treatment" - waste water is treated through biological means.  Example- polluted water is first channeled to a reed pond through a bed of gravel, which traps suspended matters while introducing additional oxygen into the water. Microbes attach themselves to the gravel and digest the water-borne organic matters. Just before entering the reed pond, the water passes through a screen, which filters out floating debris. From the reed pond, in which organic matter is reduced, the water flows into a natural sedimentation pond.  The water is then treated in an aerated pond, where aerators operate. Oxygenation breaks down the dissolved organic matter difficult to settle, and turns it into sludge, which precipitates quicker. At the end of this stage, the water is conveyed into a pond planted with water hyacinth, which reduces the remaining toxins, then to a sedimentation pond once more to make the water clearer. 

wet scrubber XE "wet scrubber" - pollution-control device that passes polluted gas through clean water, thereby trapping the pollutants in water.
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acute XE "acute" - occurring over a short period of time; used to describe brief exposures and effects that appear promptly after exposure.
acute toxicity XE "acute toxicity" - illness resulting from a single dose or exposure to a toxic substance. 

advanced recycling technologies (ART)- XE "advanced recycling technologies (ART)-"  processes that yield a variety of versatile and marketable end products that are the building blocks from which new plastics and a variety of other products can be manufactured. This is achieved by converting or recycling plastics back into the raw materials from which they were made. 

agricultural crop residue XE "agricultural crop residue" - plant material from agricultural sources. Example: orchard and vineyard prunings, vegetable by products from farming, residual fruits, vegetables, and other crop remains after usable crop is harvested.

automatic plastics sorting XE "automatic plastics sorting" - the separation of mixed plastics by resin type and/or color via a mechanical system. 

bale XE "bale" - end product of a compaction process.   Compaction is used to decrease the volume of the material; at the same time, compaction increases the weight and density per unit volume.

buy-back recycling centers XE "buy-back recycling centers" - a recycling facility that purchases small amounts of post-consumer materials such as glass, plastic, newsprint, etc.
biodegradable wastes XE "biodegradable wastes" - include organic waste, e.g. kitchen waste, vegetables, fruits, flowers, leaves from the garden, and paper.
bioremediation XE "bioremediation" - the use of biological agents, such as bacteria or plants, to remove or neutralize contaminants, as in polluted soil or water.

biosolids composting XE "biosolids composting" -  biosolids are the nutrient-rich organic materials resulting from the treatment of sewage sludge (the name for the solid, semisolid or liquid untreated residue generated during the treatment of domestic sewage in a treatment facility). When treated and processed, sewage sludge becomes biosolids that can be safely recycled and applied as fertilizer to sustainably improve and maintain productive soils and stimulate plant growth.

brownfields XE "brownfields" - a piece of industrial or commercial property that is abandoned or underused and often environmentally contaminated, especially one considered as a potential site for redevelopment.

chronic toxicity XE "chronic toxicity" - illness caused by repeated or long-term exposure to low doses of a toxic substance.

co-collection XE "co-collection" - picking up post-consumer materials or compostable materials simultaneously with garbage. 

corrosive XE "corrosive" - a substance having the capability or tendency to cause corrosion (a state of deterioration in metals caused by oxidation or chemical action).

curbside collection XE "curbside collection" - consumers place designated recyclables in marked bins at the roadside or curb for collection 
deep-well disposal XE "deep-well disposal" - also known as deep-well injection.  A liquid waste disposal technology that uses injection wells to place treated or untreated liquid waste into geologic formations that have no potential to allow migration of contaminants into potential potable water aquifers.

demanufacturing XE "demanufacturing" - disassembly and recycling of obsolete consumer products.

design for recycling XE "design for recycling" - pre-production planning for safe and efficient recycling by the elimination of hazardous and non-recyclable materials from the production process. 
discards XE "discards" - what remains after recycling and composting of municipal solid wastes (MSW).

drop-off center XE "drop-off center" - a place where people can bring recyclables.  It does not provide payment for the material. 
durable goods XE "durable goods" - consumer products with a useful life of three years or more.  Examples include major appliances, furniture, tires, lead-acid automotive batteries, consumer electronics, automobiles, etc.

environmental audit- an investigation or study to discover compliance with environmental regulations. XE "environmental audit" 
environmental racism XE "environmental racism" - coined by Robert D. Bullard in 1978 book, Dumping on Dixie.  Essentially, whose premise was that minority communities are where toxic materials are disposed of.  

feedstock recycling XE "feedstock recycling" - the process of converting mixtures of plastics into raw materials that can be used in refineries and petrochemical facilities for making new products. 

ferrous XE "ferrous" -  any iron or steel that is magnetic or any stainless steel item. Does not include "tin/steel cans".

furan XE "furan" - a colorless toxic flammable liquid used in the synthesis of nylon.

granulating XE "granulating" - the process whereby the size of material is reduced. 

green design XE "green design" - Carnegie Mellon University coined the term 'green design' in 1992 to promote environmentally conscious engineering, product and process design, manufacturing, and architecture. The concept involves forming partnerships with industrial corporations, foundations, and government agencies to develop joint research and education programs that improve environmental quality while encouraging sustainable economic development. 

handler XE "handler" - a person who organization that prepares recyclable material for further processing.  Sorting, classifying, and storing are involved in the process.

hauler XE "hauler" - the company that transports recyclable material to a handler. 
hazardous waste XE "hazardous waste" - any discarded material known to be:


1- fatal in low dose


2- toxic, carcinogenic, mutagenic, or teratogenic


3- ignitable with a flash point < 60oC


4- corrosive


5- explosive


6- highly reactive with other materials

high-density polyethylene (HDPE)- XE "high density polyethylene (HDPE)-"  a plastic used to make bottles for milk, juice, water and laundry products. Unpigmented HDPE bottles are used for products with short-shelf life (milk).   Pigmented HDPE bottles are generally stronger and are used for materials requiring longer shelf lives.  Example milk jugs, water jugs, detergent bottles, some hair-care bottles, empty motor oil, and empty antifreeze containers.

high-waste XE "high-waste"  or high-throughput societies XE "high-throughput societies" \t "See high waste society" - societies that attempt to sustain ever-increasing economic growth by increasing the throughput of matter and energy in their economic systems.  They attempt to manage the waste after it has been produced.  Eventually the capacity of the environment to sustain this cycling is exceeded.  Unsustainable.  

ignitability- the ability of a waste to burn.  Metal can and glass have low ignitability, dry paper has a high ignitability. XE "ignitability" 
industrial ecology XE "industrial ecology" - a concept in which an industrial society would function like an ecological system, in that the wastes of one aspect of the industrial system would be the raw materials for another aspect of the system.  The goal of industrial ecology is zero waste.

integrated waste management (IWM)- XE "integrated waste management (IWM)-"  a comprehensive management plan of handling solid wastes that incorporates their collection, processing, and disposal.

land application XE "land application" - a method of disposing of treated water.  The wastewater is first treated to remove sludge and other contaminants; it is then disinfected to remove infectious pathogens.  Finally, the water is used in the irrigation of landscape.

leachate XE "leachate" - solution-containing contaminants picked up through the leaching of soil.

life cycle assessment (LCA)- XE "life cycle assessment (LCA)-"  a process to evaluate the environmental impact associated with a product.  LCAs identify and quantify the energy and materials used and wastes released to the environment of the product.  The assessment includes the entire life cycle of the product starting with the extraction and processing of raw materials, manufacturing, transportation, and distribution, use/reuse/maintenance, recycling, and final disposal. 
life cycle inventory (LCI)- XE "life cycle inventory (LCI)-"   a data-based process of quantifying energy and raw material requirements, air emissions, waterborne effluents, solid waste, and other environmental releases incurred throughout the life cycle of a product, process or activity. 

linear low-density polyethylene (LLDPE)- XE "linear low-density polyethylene (LLDPE)-"  a plastic that is used predominantly in film applications due to its toughness, flexibility and relative transparency. 
low-density polyethylene (LDPE)- XE "low density polyethylene (LDPE)-"  a plastic used frequently as a  film or wrapper.  LDPE is tough, flexible and relatively transparent.  It has a low melting point, making it popular for use in applications where heat sealing is necessary. It is found in plastic bags, dry cleaning bags, some flexible bottles and in wire.  
manure XE "manure" - feces from animals including soiled bedding materials from domestic, farm, or ranch animals. Examples: material from animal production operations, racetracks, riding stables, and animal hospitals.

mass burn- the large-scale incineration of MSWs without first sorting out recyclable materials.  Plants that mass burn MSWs may have energy recovery systems that are able to take the heat produced from incineration and use it to generation steam that is then used to power turbines for electricity. XE "mass burn" 
material efficiency XE "material efficiency" - see 'resource productivity' below.

materials recovery facility (MRF)- XE "materials recovery facility (MRF)-"  a location where materials are received for further processing. MRFs separate, remove contamination, sort, and stores recyclable materials. 
matter-recycling society XE "matter-recycling society" - a society that recycles matter.  Usually an initial response to problems encountered by a high-throughput society.  Due to both laws of energy, requires expenditure of high-quality energy (which cannot be recycled) and adds waste heat to environment.

mixed MSW composting XE "mixed MSW composting" -  the composting of mixed municipal solid waste (MSW). Mixed MSWs are received at a site. Recyclables such as glass and aluminum, and non-compostables are removed. The remaining organic material is composted.  The finished compost can be sold, given away, or used by the company or municipality in local landscaping projects.
monitoring- the sampling of waste materials to determine the degree of contaminants such as heavy metals, PCBs, etc. XE "monitoring" 
municipal landfill- an area designated for the containment of solid wastes. XE "municipal landfill" 
national priority list XE "national priority list" - a list of hazardous-waste dumpsites as required by the Superfund Act that demands immediate attention and remediation.  To view the list visit http://www.epa.gov/superfund/sites/npl/npl.htm

nonbiodegradable waste XE "nonbiodegradable waste" - include three categories:

   (1) Recyclable waste– plastics, paper, glass, metal, etc.

   (2) Toxic waste– old medicines, paints, chemicals, bulbs, spray cans, fertilizer and pesticide containers, batteries, shoe polish.

   (3) Soiled waste– hospital waste such as cloth soiled with blood and other body fluids.
 
non-durable goods XE "non-durable goods" - consumer goods with a useful life of less than three years.  NDGs  include newspapers and other paper products, plastic cups and plates, disposable diapers, clothing, etc.

non-ferrous XE "non-ferrous" -  any metal item, other than aluminum cans, that is not stainless steel and that is not magnetic. Examples:  aluminum, copper, brass,  bronze, lead, or zinc.

nonpersistent pollutant XE "nonpersistent pollutant" - pollutants that do not remain in the environment for significant amounts of time.  

open dumps XE "open dumps" - uncovered areas that are used to dump solid waste of all kinds. The waste is untreated, uncovered, and not segregated. It is the breeding ground for flies, rats, and other insects that spread disease. The rainwater run-off from these dumps contaminates nearby land and water thereby spreading disease. In some countries, open dumps are being phased out. 

packaging efficiency XE "packaging efficiency" - a method of comparing different forms of packaging by comparing the volume of product delivered per pound of packaging to deliver the most product per unit of packaging. 
permanent retrievable storage- a method to deal with very high-level nuclear wastes such that the material would be placed in sealed drums in underground vaults with the ability to retrieve them someday if needed. XE "permanent retrievable storage" 
photodegradable plastics- plastics that decompose in the presence of sunlight. XE "photodegradable plastics" 
persistent pollutant- a pollutant that remains unchanged in the environment for a very long time. XE "persistent pollutant" 
PET XE "PET" -  polyethylene terephthalate XE "PET- polyethylene terephthalate" .  A type of plastic that can be recycled and melted and remanufactured into carpet, clothing, and nonfood packaging.  It has good gas and moisture barrier properties. This plastic is used in soft drink bottles and other blow-molded containers. Clean, recycled PET flakes and pellets are used for spinning fiber for carpet yarns and producing fiberfill. Other applications include strapping, molding compounds and both food and non-food containers. 

photodegradable plastics XE "photodegradable plastics" - plastics that break down when exposed to ultraviolet. XE "photodegradable plastics- break down when exposed to UV" 
placards XE "placards" - used to represent the hazard classes of materials contained within freight containers, motor vehicles or train car. Labels communicate the same hazards for smaller containers and packages offered for transport.
plastics recovery facility (PRF)- XE "plastics recovery facility (PRF)-"  a facility that receives recyclable plastics and then separates the material by type and color, removes contamination, and then condenses the material for further processing.
polymer XE "polymer" - a high molecular-weight organic compound whose structure can be represented by repeated small units known as monomers. If two or more different monomers are involved, a copolymer is obtained. Examples of polymers include polyethylene, rubber, and cellulose.
polypropylene (PP)- XE "polypropylene (PP)-"  polypropylene has excellent chemical resistance, is strong, and has the lowest density of the plastics used in packaging. It has a high melting point, making it ideal for hot-fill liquids and is used in molded products requiring great strength.

polystyrene (PS)- XE "polystyrene (PS)-"  polystyrene is a very versatile plastic that can be rigid or foamed. General-purpose polystyrene is clear, hard, and brittle. It has a relatively low melting point. Typical applications include protective packaging, containers, lids, cups, bottles, trays, and tumblers. 

polyvinyl chloride (PVC)- XE "polyvinyl chloride (PVC)-"  PVC has excellent transparency, chemical resistance, long-term stability, good weatherability, good flow characteristics and stable electrical properties. Vinyl products can be broadly divided into two main categories- rigid and flexible. 60% of the market is used for rigid applications and are used in the construction market and includes pipe and fittings, house siding, carpet backing, and windows. Flexible vinyl is used in wire and cable insulation, film and sheet, floor coverings, synthetic-leather products, coatings, blood bags, medical tubing, etc.
post-consumer plastic XE "post-consumer plastic" - any plastic that has been used, served its intended purpose, and has now been diverted for recycling or export. 

pyrolysis XE "pyrolysis" - the thermal (high heat) decomposition of organic material in the absence of oxygen.
reactivity XE "reactivity" - the ability of a substance to chemically react with another substance.  Some substances are highly reactive, such as oxidizers.

recovered material XE "recovered material" - materials and by-products that have been recovered (or diverted) from solid waste. 
recovery XE "recovery" - the process of obtaining materials or energy resources from solid waste. 

recycling XE "recycling" - the series of activities by which discarded materials are collected, sorted, processed and converted into raw materials and used in the production of new products. Recycling is one of the best environmental success stories of the late 20th century. Recycling, including composting, diverted 64 million tons of material away from landfills and incinerators in 1999, up from 34 million tons in 1990. By 1999, more than 9,000 curbside collection programs served roughly half of the American population. Curbside programs, along with drop-off and buy-back centers, resulted in a diversion of 28 percent of the nation's solid waste.
recycling markets XE "recycling markets" - businesses that purchase recyclable materials. The free-market determines the type of recyclables available, what price the material is worth, and in the form that the material is needed. 
redemption center XE "redemption center" - a location to which consumers bring recyclables and receive payment for the delivered materials.
resource conservation XE "resource conservation" - a variety of activities that include: (1) reducing the amount of raw material needed to make the product; (2) reducing the energy required to produce the product and the amount of energy the product uses;  and (3) reuse and recycling of materials.

Resource Conservation and Recovery Act (RCRA)- XE "Resource Conservation and Recovery Act (RCRA)-"  enacted by Congress in 1976 and amended in 1984. The Act's primary goal is to protect human health and the environment from the potential hazards of waste disposal. In addition, RCRA calls for conservation of energy and natural resources, reduction in waste generated, and environmentally sound waste management practices. In addition, RCRA calls for conservation of energy and natural resources, reduction in waste generated, and environmentally sound waste management practices.
recycling XE "recycling" - to extract useful materials from garbage or waste or to extract, reprocess and reuse.
refuse-derived fuel- a source of energy that is produced by separating combustible refuse from non-combustible refuse.  Often, the combustible material is combined with more traditional fuels. XE "refuse-derived fuel" 
resource productivity XE "resource productivity" - also known as material efficiency.  The total amount of material that eventually ends up in a finished product as compared to the original amount.  See Key Concepts below.

reuse XE "reuse" - reusing items involves repairing them, donating them to charity and community groups, or selling them. Use of a product more than once, either for the same purpose or for a different purpose. Reusing, when possible, is preferable to recycling because the item does not need to be reprocessed before it can be used again.  Some ways to reuse items include:

●  Using durable cups instead of plastic.

●  Using cloth napkins or towels. 

●  Refilling bottles. 

●  Donating old magazines or surplus equipment. 

●  Reusing boxes. 

●  Turning empty jars into containers for leftover food. 

●  Purchasing refillable pens and pencils. 

●  Participating in a paint collection and reuse program
rigid plastic container XE "rigid plastic container" - a formed or molded plastic container that maintains its shape as a package.
secure landfill XE "secure landfill" - landfills that can handle hazardous materials.  

self-haul wastes XE "self-haul wastes" - material that private citizens transport to a landfill for disposal.  The majority of such wastes are construction materials.
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Types of material commonly found in self-haul wastes.

source reduction XE "source reduction" - also known as waste prevention.  The design, manufacture, use or reuse of materials or products (including packaging) to reduce their amount or toxicity throughout their useful life and when they are reused, to recycle, landfill, or incinerate them. Because it is intended to reduce pollution and conserve resources, source reduction should not increase the net amount or toxicity of wastes generated throughout the life of a product. Source reduction also includes purchasing durable, long-lasting goods.  It can be as complex as redesigning a product to use less raw material in production, have a longer life, or be used again after its original use is completed. Because source reduction actually prevents the generation of waste in the first place, it is the most preferable method of waste management

     ●  More than 50 million tons of MSW were source reduced in the United States in 1999. 
     ●  Containers and packaging represent approximately 24 percent of the materials source reduced in 1999, in addition to 18% of non-durable goods (e.g., newspapers, clothing), 11% of durable goods (e.g., appliances, furniture, tires), and 47% as described as 'other MSW' (yard trimmings, food scraps, etc.). 
     ●  There are more than 6,000 reuse centers in the United States, ranging from specialized programs for building materials or unneeded materials in schools to local programs such as Goodwill and the Salvation Army.

     ●  Between 2 and 5 percent of the waste stream is potentially reusable.

     ●  Since 1977, the weight of a 2-liter plastic soft drink bottles has been reduced from 68 grams to 51 grams resulting in 250 million pounds of plastic per year being kept out of the waste stream. 

source separation XE "source separation" - the sorting and separation of materials for recycling. Curbside recycling programs generally require the resident to separate paper, glass, metal cans and plastic containers into appropriately marked bins. 
"strict, joint and several"- XE "\"strict, joint and several\"-"  liability for cleanup or containment of a toxic site is the responsibility of anyone associated with the site- past or present.  

Styrofoam™- XE "Styrofoam™-"  a specific form of insulation manufactured by The Dow Chemical Company. 
superfund XE "superfund" - allocated federal money to 1) be used for immediate hazards, 2) clean up old hazardous sites based on a priority list (National Priority List).

surface impoundment- also known as impoundments.  An area that is able to hold liquid wastes.  Open impoundments include holding ponds, aeration tanks, and aeration lagoons. XE "surface impoundment" 
threshold level- the least amount of a substance that causes an observable effect. XE "threshold level" 
tipping fee XE "tipping fee" - a fee charged to waste haulers for each ton of garbage dumped.

toxic XE "toxic" - capable of causing injury or death, especially by chemical means.

toxic release inventory XE "toxic release inventory" - requires manufacturing facilities to report annually on releases of more than 300 toxic materials.  

unit pricing XE "unit pricing" - also known as variable rate pricing.  Unit pricing requires residents to pay for waste management services by paying for each unit of waste collected rather than a fixed fee. Costs can be assessed on either volume or weight.

vermicomposting XE "vermicomposting" - a method of composting that uses a container of food scraps and a special kind of earthworm known as a 'red wiggler'. Over time, the food is replaced with worm droppings, a rich brown matter that serves as an excellent natural plant food. Vermicomposting requires less space than normal composting methods, and is, therefore, ideal for classrooms, apartments, and other settings in high-density urban areas.

waste stream XE "waste stream" - steady flow of varied waste including domestic, commercial, construction, and industrial sources.

waste-to-energy XE "waste-to-energy" - the conversion and recovery of the energy from waste materials through technology. The recovered thermal energy can then be converted to electrical energy through steam driven turbine generators.  The excess heat can also be used for space heating or generating hot water.  

Waste Wi$e XE "Waste Wi$e" - a program initiated by the Environmental Protection Agency in 1994 to assist businesses in taking cost-effective actions to reduce solid waste through waste prevention, recycling, collection, and/or buying of recycled products. Companies (Example- Minnesota Mining and Manufacturing - 3M) have found that reducing waste and pollution has many benefits:
        corporate profits increase  (through less input of high-quality energy & waste disposal);
         worker health & safety increases (through reduced hazardous exposure);
        consumers benefits (through lower costs for goods & services);
         benefits to the local community & the environment (through less pollution & waste for disposal), because these products are less costly on a life-cycle basis than trying to manage wastes & clean up pollution
white-goods XE "white-goods" - stoves, refrigerators, washing machines, dishwashers.

yard XE "yard"  trimmings composting-  compostable material is collected and taken to a central location where it is processed and then sold or used in landscaping projects.
ADDITIONAL TERMS FOR CHAPTER 12

absolute lethal concentration (LC100) XE "absolute lethal concentration (LC100)" - the lowest concentration of a substance that kills 100 % of test organisms 
absolute lethal dose (LD100)- XE "absolute lethal dose (LD100)-"  the lowest amount of a substance that kills 100 % of test organisms. 
absorbed dose XE "absorbed dose" - the amount of a substance that is either inhaled, ingested or absorbed through the skin.  It is possible for a person to be exposed to a toxin without the toxin being absorbed.

acceptable daily intake (ADI)- XE "acceptable daily intake (ADI)-"  the daily dose of a chemical  (pesticide, food additive, etc.) that is generally considered to be safe for the public and generally  expressed as mg/kg body weight.

acetylcholine XE "acetylcholine" - released at the ends of nerve fibers in the somatic and parasympathetic nervous systems and is involved in the transmission of nerve impulses in the body.

acetylcholinesterase XE "acetylcholinesterase" - any of various enzymes in the blood and in certain tissues that catalyze the hydrolysis of acetylcholine.
	


action level (AL)- XE "action level (AL)-"  through limits set by OSHA, a defined concentration of either an airborne contaminant or noise level in the workplace that requires testing and monitoring or workers.

acute XE "acute" - short-term, in relation to exposure or effect, or sudden and severe, having a rapid onset.
acute effects XE "acute effects" - a severe reaction or symptom brought on by the exposure to a chemical or physical agent or an effect caused by a single exposure to a toxin and which results in an immediate health crisis.  If the individual survives the effect, the effects are reversible.

acute exposure XE "acute exposure" - an exposure of 24 hours or less.  

adenoma XE "adenoma" - a benign epithelial tumor having a glandular origin and structure.
administered dose XE "administered dose" - the amount of a dose that is used to test its effects upon the subject(s).

adverse effect XE "adverse effect" - a biochemical change, functional impairment, or pathological lesion that impairs performance and reduces the ability to respond to additional challenges.  Toxins can affect different biological systems.  Example:

     (1)  nervous system- affected by chlorinated hydrocarbons such as dioxins, polychlorinated biphenyls, organophosphates, inorganic compounds of heavy metals such as lead, mercury, cadmium, and arsenic; and common solvents such as toluene, xylene, trichlroethylene (TCE), etc.
     (2)  endocrine system- these toxins are hormone-based and mimic or block the action of the normal hormones and can affect sexual development, fertility, growth, weight, etc.  Examples of toxins that disrupt normal hormonal function include dioxin, certain plastics, pesticides, lead, and mercury.
aeroallergens XE "aeroallergens" - any of various airborne substances, such as pollen or spores that can cause an allergic response.

aflatoxin XE "aflatoxin" - any of a group of toxic compounds produced by certain molds, especially Aspergillus flavus that contaminate stored food supplies such as animal feed and peanuts.

agent XE "agent" - a substance capable of producing an effect, whether physical, chemical or biological.
agonist XE "agonist" - a drug that causes a response.
air toxics XE "air toxics" - air pollutants that are poisonous, carcinogenic, neurotoxic, mutagenic, or teratogenic in their effects.  

aeroallergen XE "aeroallergen" - any airborne substances that can cause an allergic reaction, such as pollen or spores.

allergen XE "allergen" - a substance that causes an allergy.  Example- pollen, hair, spores, etc.

amebic dysentery XE "amebic dysentery" - an acute disease caused by ingesting substances contaminated with the amoeba Entamoeba histolytica and characterized by severe diarrhea, nausea, and inflammation of the intestines.

Ames test XE "Ames test" - a test used to determine the mutagenic potential of a substance based on the mutation rate of bacteria that are exposed to the substance.

Anopheles XE "Anopheles" - any of various mosquitoes of the genus Anopheles, which can carry the malaria parasite and transmit the disease to humans.

anthracosilicosis XE "anthracosilicosis" - a lung disease due to exposure to silica.

antibiotics XE "antibiotics" - any substance produced by a microorganism that harms or kills another microorganism except viruses.  Bacteria can develop resistance to antibiotics, or the antibiotic can act through the mechanism of natural selection and allow those bacteria that are resistant to it reproduce.  

antigen XE "antigen" - a substance that when introduced into the body stimulates the production of an antibody. Antigens include toxins, bacteria, foreign blood cells, and the cells of transplanted organs.

arbovirus XE "arbovirus" - any of a large group of viruses transmitted by arthropods, such as mosquitoes and ticks, that include the causative agents of encephalitis, yellow fever, and dengue.

area source XE "area source" - a geographic sampling area used in studying air pollution or diffused source of pollution, ex. automobile exhaust or urban runoff.

asthma XE "asthma" - a chronic respiratory disease characterized by sudden and recurring attacks of labored breathing, chest constriction, and coughing.

bacteria XE "bacterium" -any of the unicellular prokaryotic microorganisms that vary in terms of morphology, oxygen and nutritional requirements, and motility, and may be free-living, saprophytic, or pathogenic in plants or animals.  Bacterial infections are increased by:
     (1)  people who travel a lot and are exposed to contagious bacteria;
     (2)  overuse of antibiotics, creating strains that are resistant to specific antibiotics;
     (3)  discontinuing antibiotic regimens;
     (4)  use of antibiotics in agriculture, selecting for  'super strains' of bacteria;

     (5)  bioterrorism

baseline XE "baseline" - a measurement or calculation, used as a basis for comparison

benign XE "benign" - of no danger to health; not recurrent or progressive; not malignant.

bioaccumulation XE "bioaccumulation" - the accumulation of a substance, such as a toxic chemical, in various tissues of a living organism.

biohazard XE "biohazard" - a biological agent, such as an infectious microorganism, or a condition that constitutes a threat to humans. 

biological contaminants XE "biological contaminants" - living organisms (or a product thereof) that cause harmful effects when absorbed.  Examples include bacteria, mold, fungi, viruses, etc.  Biological contaminants or agents may be found as liquid droplets, aerosols, or dry powders. A biological contaminant can be adapted and used as a terrorist weapon, such as anthrax, tularemia, cholera, encephalitis, plague, and botulism. There are three different types of biological agents: (1) bacteria; (2) viruses; and (3) toxins.
bloodworm XE "bloodworm" - a worm that survives on sludge and is found in waters with very low dissolved oxygen content.  

body burden XE "body burden" - the content of heavy metals in the human body.

byssinosis XE "byssinosis" - an occupational respiratory disease caused by the long-term inhalation of cotton, flax, or hemp dust and characterized by shortness of breath, coughing, and wheezing. Also called brown lung disease.

cancer XE "cancer" - a group of more than 120 different diseases characterized by the uncontrollable multiplying of abnormal cells.

carcinoma XE "carcinoma" - a cancerous tumor that occurs in epithelial tissue (lining of lung, skin, gastrointestinal tract, etc.).

case-control study XE "case-control study" - also known as a retrospective study.  A controlled study that compares a control group to an experimental group in terms of determining the agent responsible for a certain response.  

case reports XE "case reports" -  a written report that attempts to provide historical  information on the cause of a toxic exposure.
Center for Disease Control XE "Center for Disease Control" - the CDC is a federal agency responsible for protecting the health and safety of people - at home and abroad, providing credible information to enhance health decisions. CDC serves as the national center for developing and applying disease prevention and control, environmental health, and health promotion, and education activities designed to improve the health of the people of the United States.
chronic effects XE "chronic effects" - effects produced from a long-term, low-level exposure or lasting for a long period of time or marked by frequent recurrence.
chronic exposure XE "chronic exposure" - a long-term low-level exposure.

cigarette smoking XE "cigarette smoking" - the number one cause of preventable premature deaths among adults.  Risks of smoking include heart disease, cancer, strokes, and respiratory diseases such as emphysema, bronchitis, etc.  
clastogen XE "clastogen" - a specific type of mutagen that causes breaks in chromosomes.

coliform bacteria XE "coliform bacteria" - bacteria whose presence in wastewater is an indicator of pollution and of potentially dangerous contamination.

communicable disease XE "communicable disease" - a disease that can be communicated from one person to another

comparative risk analysis XE "comparative risk analysis" - a combined effort combining science, economics, and policy to identify and prioritize environmental risks.

congenital XE "congenital" - relating to a condition that is present at birth.
contaminant XE "contaminant" - a substance that contaminates a sample.  Contaminates can be chemicals, microorganisms, etc.  Also known as a pollutant.

cyanosis XE "cyanosis" - a bluish discoloration of the skin and mucous membranes resulting from inadequate oxygenation of the blood.

cytotoxin XE "cytotoxin" - a toxic material that kills cells.

degenerative disease XE "degenerative disease" - a disease marked by gradual deterioration of organs and cells along with loss of function.
DDT XE "DDT" - a colorless contact insecticide, C14H9Cl5, toxic to humans and animals when swallowed or absorbed through the skin. It has been banned in the United States for most uses since 1972.

Delaney Clause XE "Delaney Clause" - an amendment to the Federal Food, Drug, and Cosmetic Act, the prohibited the addition of any known carcinogen to processed foods, drugs, or cosmetics.

Disability-Adjusted Life Year (DALY)- XE "Disability-Adjusted Life Year (DALY)-"  a measure of the premature deaths and loses due to illness and disability in a population as a means of assessing a disease.  

disease XE "disease" - a pathological condition of a part, organ, or system of an organism resulting from various causes, such as infection, genetic defect, or environmental stress, and characterized by an identifiable group of signs or symptoms. 

disinfection XE "disinfection" - to cleanse so as to destroy or prevent the growth of disease-carrying microorganisms.  The agent is known as the disinfectant.
dose XE "dose" - a specified quantity of a therapeutic agent, such as a drug or medicine, prescribed to be taken at one time or at stated intervals.

dose-response evaluation XE "dose-response evaluation" - the process of quantitatively evaluating toxicity information and characterizing the relationship between the amount of a contaminant administered and the amount and degree of adverse health effects in the exposed population. From this data, toxicity values are determined that are to estimate the likelihood of adverse effects occurring in humans at different exposure levels.

dose-response relationship XE "dose-response relationship" - the relationship between  the administered dose and the extent of toxic injury produced by that chemical. 
dysentery XE "dysentery" - an inflammatory disorder of the lower intestinal tract, usually caused by a bacterial, parasitic, or protozoan infection and resulting in pain, fever, and severe diarrhea, often accompanied by the passage of blood and mucus.

ecological gradient XE "ecological gradient" - changes in vegetation due to distance from a source of toxic pollution.

ED50 XE "ED50"  - median effective dose.  The dose of a substance that produces a given, defined therapeutic or toxic effect in 50 percent of the exposed population. 

edema XE "edema" - an excessive accumulation of serous fluid in tissue spaces or a body cavity.

electromagnetic fields (EMF)- XE "electromagnetic fields (EMF)-"  when electricity passes through wires, low-energy, non-ionizing radiation is produced known as EMF.  Appliances, electric blankets, cell phones, and transmission lines produce EMFs.  Conclusive proof on the risk of EMF has not been determined.

emphysema XE "emphysema" - a condition of the lungs marked by an abnormal increase in the size of the air spaces, resulting in labored breathing and an increased susceptibility to infection.
endemic XE "endemic" - prevalent in or peculiar to a particular locality, region, or people.
endocrine system XE "endocrine system" - the bodily system that consists of the endocrine glands and functions to regulate body activities.  Endocrine glands are ductless glands that secrete substances directly into the circulatory system.  

enteric organism XE "enteric organism" - a microorganism that lives in the intestines.

epidemic XE "epidemic" - spreading rapidly and extensively by infection and affecting many individuals in an area or a population at the same time.

epidemiology XE "epidemiology" - the branch of medicine that deals with the study of the causes, distribution, and control of disease in populations.

Escherichia XE "Escherichia" - a genus of gram-negative, anaerobic, rod-shaped bacteria whose organisms occur in the lower part of the intestine of warm-blooded animals. The species are nonpathogenic or opportunistic pathogens. Escherichia coli is the archetypal bacterium for biochemists, used very extensively in experimental work. 

etiologic agent XE "etiologic agent" - a viable microorganism or its toxin that causes, or may cause, human disease.

extrapolation XE "extrapolation" - an estimate of a response or quantity outside the range of the experimental data. 

exposure routes XE "exposure routes" - major routes of exposure include ingestion, inhalation, and absorption through the skin.
fecal coliform bacteria XE "fecal coliform" - bacteria,  the most common member being Eschericia coli, that are passed through the fecal excrement of humans, livestock and wildlife.  They aid in the digestion of food.  These organisms have the ability to grow at elevated temperatures and are associated only with the fecal material of warm-blooded animals.  The presence of fecal coliform bacteria in aquatic environments indicates that the water has been contaminated with the fecal material of man or other animals.  Fecal coliform bacteria can enter rivers through direct discharge of waste from mammals and birds, from agricultural and storm runoff, and from untreated human sewage.  Individual home septic tanks can become overloaded during the rainy season and allow untreated human wastes to flow into drainage ditches and nearby waters.  Agricultural practices such as allowing animal wastes to wash into nearby streams during the rainy season, spreading manure and fertilizer on fields during rainy periods, and allowing livestock watering in streams can all contribute fecal coliform contamination. 

fecal streptococci XE "fecal streptococci" - occur in the digestive systems of humans and other warm-blooded animals. Enterococci are a subgroup within the fecal streptococcus group and are distinguished by their ability to survive in salt water.

gastroenteritis XE "gastroenteritis" - an acute inflammation of the lining of the stomach and intestines, characterized by anorexia, nausea, diarrhea, abdominal pain and weakness, which has various causes, including food poisoning due to infection with such organisms as Escherichia coli, Staphylococcus aureus and Salmonella species, consumption of irritating food or drink or psychological factors such as anger, stress and fear.

genetic engineering XE "genetic engineering" - scientific alteration of the structure of genetic material in a living organism involving the production and use of recombinant DNA.
genotoxic XE "genotoxic" - a chemical or other agent that damages cellular DNA, resulting in mutations or cancer.

germ cell XE "germ cell" - an ovum or a sperm cell or one of its developmental precursors.

gram-negative XE "gram negative" - a common class of bacteria normally found in the gastrointestinal tract that can be responsible for disease in man (sepsis). Bacteria are considered to be gram-negative because of their characteristic staining properties under the microscope, where they either do not stain or are decolorized by alcohol during Gram's method of staining. 

hazard XE "hazard" - a condition that can cause harm to humans.  Hazards fall into 4 major categories:
     (1)  biological- allergens, pathogens, and poisonous animals and plants.
     (2)  chemical- toxic or harmful chemicals in air, food, soil, or water.
     (3)  cultural- behavior, crime, diet, drugs, travel, working conditions.
     (4)  physical- fires, floods, hurricanes, volcanoes, noise, radiation, etc.

hazardous chemical XE "hazardous chemical" - a chemical that is either toxic, explosive, flammable, corrosive and/or can cause an allergic reaction.

hazard identification XE "hazard identification" - the process of determining whether exposure to an agent can cause an increase in the incidence of a particular adverse health effect.

hazard probability XE "hazard probability" - the likelihood that an accident will occur based on location, exposure frequency and duration, and affected population.  Probabilities are ranked as frequent, probable, occasional, remote, or improbable.  Severity of hazards are ranked as catastrophic, critical, marginal, or negligible.

hazardous material XE "hazardous material" - any substance that has been determined by the Occupational Safety and Health Administration (OSHA) as having the potential to cause a physical or health hazard based on its potential for burning, exploding, being an irritant to the skin or lungs, reducing or preventing oxygen uptake, inducing allergic reactions, or otherwise causing an injury to workers or the likelihood that exposure will result in acute or chronic health effects.

heavy metals XE "heavy metals" - metals such as lead, mercury, selenium, chromium, nickel, gold, platinum, silver, bismuth, arsenic, vanadium and thallium which are toxic to living organisms.  

hormone blockers XE "hormone blockers" - chemicals that block and disrupt the endocrine system.

hormone disruptors XE "hormone disruptors" - a wide variety of synthesized chemicals that block and interfere with the action and function of hormones.

hormone mimics XE "hormone mimics" - chemicals, similar in structure to estrogen, that attach to estrogen receptor molecules and block the effect of estrogen.

housefly XE "housefly" - a common, widely distributed fly (Musca domestica) that frequents human dwellings, breeds in moist or decaying organic matter, and transmits a wide variety of diseases.

immune system XE "immune system" - the integrated body system of organs, tissues, cells, and cell products such as antibodies that differentiates self from nonself and neutralizes potentially pathogenic organisms or substances.

ionizing radiation XE "ionizing radiation" - high-energy radiation capable of producing ionization in substances through which it passes. It includes non-particulate radiation, such as x-rays, and radiation produced by energetic charged particles, such as alpha and beta rays, and by neutrons, as from a nuclear reaction.

kwashiorkor XE "kwashiorkor" - a nutritional deficiency illness in children who are not getting enough protein, this results in anemia, poor growth, weakness, and edema (which is characterized by a pronounced pot belly). In famine-stricken regions, children typically develop kwashiorkor right after they are weaned. 
linear dose-response model XE "linear dose-response model" -  a projection that the response to a particular substance is in direct proportion to the amount of the substance administered.  ex.  twice the dose yields twice the effect.

marasmus XE "marasmus" - a wasting of flesh without fever or apparent disease

metabolites XE "metabolites" - a substance necessary for or taking part in a particular metabolic process or a substance produced by metabolism.

metastasis XE "metastasis" - transmission of pathogenic microorganisms or cancerous cells from an original site to one or more sites elsewhere in the body, usually by way of the blood vessels or lymphatics or a secondary cancerous growth formed by transmission of cancerous cells from a primary growth located elsewhere in the body. 

morbidity XE "morbidity" - the ratio of deaths in an area to the population of that area
mosquitoes XE "mosquitoes" - any of various two-winged insects of the family Culicidae, in which the female of most species is distinguished by a long proboscis for sucking blood. Some species are vectors of diseases such as malaria and yellow fever.
mutagens XE "mutagens" - chemical agents that increase the rate of genetic mutation by interfering with the function of nucleic acids.

negligible risk XE "negligible risk" - a point at which no significant health risk or effects exists.

neoplasms XE "neoplasms" - an abnormal new growth of tissue in animals or plants; a tumor.

nervous system XE "nervous system" - the system of cells, tissues, and organs that regulates the body's responses to internal and external stimuli. In vertebrates it consists of the brain, spinal cord, nerves, ganglia, and parts of the receptor and effector organs.

neurotoxins XE "neurotoxins" - a toxin that damages or destroys nerve tissue.

noise pollution XE "noise pollution" - unwanted noise that can cause either stress, productivity, accidents, and/or harms hearing.

nontransmissible disease XE "nontransmissible disease" - a disease that is not spread from one person to another.  Examples would include congestive heart failure, malnutrition, diabetes, etc.

pandemic XE "pandemic" - an epidemic over a wide geographic area and affecting a large proportion of the population.
paralytic shellfish poisoning XE "paralytic shellfish poisoning" - a poisoning caused by human consumption of mussels or clams that have fed on planktonic dinoflagellates of the Genus Gonyaulax.  The shellfish produce a neurotoxin that causes human respiratory and gastrointestinal problems.  Common during red tides.

particulates XE "particulates" - referring to, or produced by, particles, such as dust, minute germs, etc.
pathogen XE "pathogen" - an agent that causes disease , especially a living microorganism such as a bacterium or fungus.

pathological XE "pathological" - caused by, altered by or manifesting disease.

PCB XE "PCB" - any of a family of industrial compounds produced by chlorination of biphenyl, noted primarily as an environmental pollutant that accumulates in animal tissue with resultant pathogenic and teratogenic effects.

perceived risk XE "perceived risk" - the subjective assessment of the importance of a hazard to individuals or to groups of individuals. Example- hazards that affect children generally have higher perceived risks than those that affect adults. Hazards viewed as under a person's control (e.g., driving a car) generally have lower perceived risks than those viewed as not under such control (e.g., riding in a aircraft piloted by someone else).

plasmodium XE "plasmodium" - a protozoan of the genus Plasmodium, which includes the parasites that cause malaria.

point sources XE "point sources" - a source of discharge of pollutants.  Ex. exhaust from a car, effluent from a smelter, etc.

poison XE "poison" - a substance that causes injury, illness, or death, especially by chemical means.  Poisons have LD50 values of 50 mg or less per kilogram body weight.

pollution XE "pollution" - the changing of a natural environment, either by natural or artificial means, so that the environment becomes harmful to the living things normally found in it.

radiation XE "radiation" - risk exists in humans due to cumulative effects of radiation exposure.  Exposure can come from radon, X-rays, ultra-violet radiation, alpha, beta, and gamma radiation.  Damage occurs to gametes, damage to tissues and organs, and cancer

response XE "response" - an action due to the application of a stimulus. 

risk XE "risk" - the probability that an event will occur. It encompasses a variety of measures of the probability of a generally unfavorable outcome. Risk = harm x exposure.  The two greatest global risks are (1) poverty and the health risks of malnutrition, exposure to disease, exposure to toxic chemicals, lack of basic health care and sanitation that goes along with it and (2) life-style.  Diet, substance abuse, unprotected sex, exercise, driving habits, and sanitation habits are generally voluntary choices that influence the amount of risk people subject themselves to.

risk-based corrective action- a process during which decisions are made about contaminated sites according to the actual risk each site poses to human health and the environment. 

 XE "risk-based corrective action" 
risk-based targeting- the direction of resources to those areas that have been identified as having the highest potential or actual adverse effects on human health and/or the environment.  XE "risk-based targeting" 
risk-benefit analysis XE "risk-benefit analysis" - the weighing of short and long-term risks and benefits.

risk characterization- characterizes the potential for adverse health effects and evaluates the uncertainty involved.  XE "risk characterization" 
risk communication XE "risk communication" - communication of potential or actual risks to decision makers and/or to the general public.

risk estimate- a description of the probability that organisms exposed to a specific dose of a chemical or other pollutant will develop an adverse response (e.g., cancer)  XE "risk estimate" 
 XE "risk extrapolation model" 
risk factor XE "risk factor" - a defined factor that has been associated with the increased rate of a subsequently occurring disease.

risk management plan XE "risk management plan" - a written plan required under the Clean Air Act that requires certain utility, military, industrial and water treatment facilities to provide worst-case scenarios an alternate case scenarios involving the use and storage of hazardous chemicals on their site.  

risk-specific dose XE "risk-specific dose" - the specific dose or exposure level required on a daily basis to provide a specific response.  

schistosomiasis XE "schistosomiasis" - any of various generally tropical diseases caused by infestation with schistosomes, widespread in rural areas of Africa, Asia, and Latin America through use of contaminated water, and characterized by infection and gradual destruction of the tissues of the kidneys, liver, and other organs. Also called bilharziasis or snail fever.

sepsis XE "sepsis" - the presence of organisms in the blood. 
Shigella XE "Shigella" - nonmotile, rod-shaped bacteria that includes some species that cause dysentery.

somatic cell XE "somatic cell" - Any cell of a plant or an animal other than a germ cell. Also called body cell.

STD XE "STD" - any of various diseases, including chancroid, chlamydia, gonorrhea, and syphilis that are usually contracted through sexual intercourse or other intimate sexual contact.

 XE "superlinear hypothesis" synergistic interaction XE "synergistic interaction" - the effect of separate actions is greater than the sum of the separate actions.

TD50 XE "TD50" - also known as toxic dose 50%.  The dose that is toxic to 50% of the population as measured by reduced enzyme activity, decreased reproductive potential, or the onset of specific health symptoms- nausea, difficulty breathing, etc.

teratogens XE "teratogens" - an agent that causes the production of physical defects in a developing embryo.

thermal pollution XE "thermal pollution" - industrial discharge of heated water into a river, lake, or other body of water, causing a rise in temperature that endangers aquatic life.

threshold XE "threshold" - the smallest amount of a chemical or effect that produces a response.

threshold dose XE "threshold dose" - the smallest amount of toxic substance that can produce the first recognizable symptoms (e.g., irritation of skin, eyes, or nose).
threshold dose-response model XE "threshold dose-response model" - figure 2 below represents a dose-response curve.  The X-axis represents the amount of the toxic dose given.  A dose of 4 would be twice the dose of 2.  The Y-axis represents the percentage of the population responding to the dose.  The relationship between the dose given and the % response assumes a characteristic sigmoid or S-shaped curve.   

tolerance XE "tolerance" - the capacity to absorb a drug continuously or in large doses without adverse effect; diminution in the response to a drug after prolonged use. 

total suspended particulates XE "total suspended particulates"  – a measure of the amount of particulates in an air sample.

toxemia XE "toxemia" - a condition in which the blood contains toxins produced by body cells at a local source of infection or derived from the growth of microorganisms. Also called blood poisoning.

toxin XE "toxin" - substances that are fatal to 50% or more of a population.  Synthetic toxins are manufactured in laboratories and generally accumulate in the environment, natural toxins are produced by plants and wildlife (snake venom) and decompose.

toxicology XE "toxicology" - the study of the nature, effects, and detection of poisons and the treatment of poisoning.  Toxic chemicals that have been identified as being the greatest risk to human health include:
     
	benzene
	cadmium
	carbon tetrachloride
	chloroform

	chromium
	cyanides
	dichloromethane
	lead

	mercury
	methyl ethyl ketone (MEK)
	methyl isobutyl ketone
	nickel

	tetrachloro ethylene
	toluene
	trichloroethane (TCE) and trichloroethylene
	xylene


The most common toxic chemicals that have been identified as posing the greatest health risks to humans.


tuberculosis XE "tuberculosis" - an infectious disease of humans and animals caused by the tubercle bacillus and characterized by the coughing up of mucus and sputum, fever, weight loss, and chest pain.

USAMRIID XE "USAMRIID" - U.S. Army Medical Research Institute of Infectious Diseases, located in Fort Detrick, Maryland.  The Department of Defense's lead laboratory for medical aspects of biological warfare defense.
vector XE "vector" - an organism, such as a mosquito or tick that carries disease-causing microorganisms from one host to another.

zoonotic XE "zoonotic" - a disease of animals, such as rabies or psittacosis, that can be transmitted to humans.
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ablation XE "ablation" - combined processes (such as sublimation, fusion or melting, evaporation) that remove snow or ice from the surface of a glacier or from a snowfield.
aguaje XE "aguaje" - also known as 'salgaso' or 'aqua enferma'. A condition observed annually in the coastal waters off Peru in which the water is discolored red or yellow and there is a significant loss of marine life. It typically occurs from April through June and is probably caused by an increase in water temperatures via the importation of warmer waters by ocean currents. This causes the death of temperature sensitive marine organisms such as dinoflagellates, which may in turn kill other organisms via the release of toxins. 

anthropogenic XE "anthropogenic" - originating from human rather than natural sources. 

Arctic air mass XE "Arctic air mass" - mass of very cold air in the Arctic regions that invades lower latitudes at irregular intervals.

benthos XE "benthos" - organisms and communities found on or near the seabed. This includes those animals (zoobenthos) and plants (phytobenthos) living on (epifauna) or in (endofauna) marine substrata as well as those that swim in close proximity to the bottom without ever really leaving it.
carbon tetrachloride XE "carbon tetrachloride" - CCl4.  Widely used as a raw material in many industrial uses, including the production of CFCs, and as a solvent. Solvent use ended when it was discovered to be carcinogenic. It is also used as a catalyst to deliver chlorine ions to certain processes. Its ozone depletion potential is 1.2.

CFC-11 XE "CFC-11"  (CFCl3)- also known as trichlorofluorocarbon. Halocarbon compound used in aerosols. One of two primary chlorofluorocarbons that photolyze at high altitudes to release chlorine atoms. An important factor in ozone depletion. 

CFC-12 XE "CFC-12"  (CF2Cl2)- also known as dichlorofluoromethane. Halocarbon compound used in air conditioning systems as a refrigerant. One of two primary chlorofluorocarbons that photolyze at high altitudes to release chlorine atoms. An important factor in ozone depletion. 

Chapman reactions XE "Chapman reactions"  - stratospheric reactions in which ozone dissociates into molecular oxygen and atomic oxygen, and the resulting free oxygen atoms recombine with ozone to form molecular oxygen.

chlorine monoxide XE "chlorine monoxide"  (ClO)- intermediate product of chlorine interaction with ozone. 

chlorine nitrate XE "chlorine nitrate"  (ClONO2)- compound formed by the reaction of ClO and NO2. Slows the rate of ozone destruction, as it is much less reactive than ClO. May also react to produce HOCl, which is rapidly photolyzed into Cl and ClO (atomic chlorine and chlorine monoxide). 

chlorofluorocarbon XE "chlorofluorocarbon"  (CFC)- compounds consisting of chlorine, fluorine, and carbon. CFCs are very stable in the troposphere and are broken down by strong ultraviolet light in the stratosphere and release chlorine atoms that then deplete the ozone layer. CFCs are commonly used as refrigerants, solvents, and foam blowing agents. The most common CFCs are CFC-11, CFC-12, CFC-113, CFC-114, and CFC-115.

CITES- (Convention on International Trade in Endangered Species of Wild Fauna and Flora). An international agreement between governments. Its aim is to ensure that international trade in specimens of wild animals and plants does not threaten their survival.
CLIMAP project XE "CLIMAP project" - a project aimed at producing paleoclimatic maps showing sea-surface temperatures in different parts of the globe, at various times.

coral reefs XE "coral reefs" - there are three main types: (1) atoll- an annular reef formed around a subsiding volcanic island; (2) barrier- separated from land by a lagoon usually formed by coastal subsidence; (3) fringing- formed close to shore on rocky coastlines by the growth of corals. The zone of living corals is separated from the shore by a shallow reef flat where reduced circulation, periods of tidal emersion, and the accumulation of sediments inhibit coral growth.
corporate average fuel economy (CAFE)- XE "corporate average fuel economy (CAFE)-"  addresses the average miles per gallon (mpg) that passenger cars and light-duty trucks sold in the United States must attain. Established by the Energy Policy and Conservation Act in 1975, the standards were designed largely to reduce U.S. dependence on foreign oil. Each year, automakers are required to achieve an average of 27.5 mpg for their fleet of new passenger cars, and 20.7 mpg for their fleet of new light-duty trucks, pickups, cargo vans, minivans, and sport utility vehicles (SUVs). Updated Corporate Average Fuel Economy (CAFE) standards could save 3 million barrels of oil each day when fully implemented, and new standards would cut CO2 pollution by 600 million tons. Raising CAFE standards is the biggest single step the United States can take to curb global warming pollution.

Dobson Unit XE "Dobson Unit"  (DU)- a measurement of ozone concentration. 100 DUs of ozone would form a layer 1 millimeter thick at the Earth's surface. In the tropics, ozone levels are typically between 250 and 300 DUs year-round. In temperate regions, seasonal variations can produce large swings in ozone levels. 

Eckman spiral XE "Eckman spiral" - a representation of how horizontal sheets of moving water are systematically deflected, and move slower as one goes down in the water column. 

El Niño/Southern Oscillation XE "El Nino/Southern Oscillation" - El Niño refers to a massive warming off the coastal waters of Peru and Ecuador and the Southern Oscillation to the related atmospheric component of this phenomenon, often abbreviated as ENSO. The ocean warming covers a band from 10oN to 10oS and extends more than 90o in longitude. Typically, the warming starts late in the spring or summer and builds to a peak at the end of the year. It is a phenomenon with global consequences in the form of flooding, droughts, and other climatic phenomena. 

general circulation models XE "general circulation models"  (GCM)- mathematically describe and predict the time-evolving circulation and thermodynamics of the atmosphere and oceans, the two main components of the climate system. One of the principal impediments to the development of better models is the limited computational capacity of present-day supercomputers.

habitat XE "habitat" - the space used by an organism together with the other organisms with which it co-exists and the landscape and climate elements that affect it.


Intergovernmental Panel on Climate Change (IPCC) XE "Intergovernmental Panel on Climate Change (IPCC)" - a United Nations-sponsored organization made up of 2,500 scientists from around the world, and is the world's leading authority on global warming.

halon XE "halon" - a compound consisting of bromine, fluorine, and carbon and used as fire extinguishing agents, both in built-in systems and in handheld portable fire extinguishers. Halon production in the U.S. ended in 1993 because they contribute to ozone depletion. Bromine is many times more effective at destroying ozone than chlorine.

hydrocarbon XE "hydrocarbon"  (HC)- compounds consisting of carbon and hydrogen. Examples include methane, ethane, propane, cyclopropane, butane, and cyclopentane. Although they are highly flammable, HCs may offer advantages as ODS (ozone depleting substances) substitutes because they are inexpensive to produce, have zero ozone depletion potential, very low global warming potential (GWP), and low toxicity.

hydrogen chloride XE "hydrogen chloride"  (HCl)- important chlorine-containing compound formed from the breakdown of chlorofluorocarbons. Also produced by volcanic eruptions. Less reactive than chlorine. 

hydrogen fluoride XE "hydrogen fluoride"  (HF)- important fluorine-containing compound formed from the breakdown of chlorofluorocarbons. Also a product of volcanic eruption. 

Little Ice Age XE "Little Ice Age" - a return to colder climatic conditions beginning in about 1450 and ending around 1890. This was an era of moderate, renewed glaciation that followed the warmest known part of the Holocene. 

methane XE "methane" - CH4.  A greenhouse gas with a warming effect that is 21 time more on a molecule-for-molecule basis and 58 times more on a pound-for-pound basis than does carbon dioxide. The concentration of atmospheric methane has doubled since the the industrial age, and has increased in concentration about 8 times faster than carbon dioxide. Its atmospheric lifetime is about 11 years, which is much less than most other greenhouse gases. It is produced naturally by geologic sources such as venting by volcanoes and fissures in the Earth's crust, although much of atmospheric methane is biological in origin. A large source is produced by bacteria decomposing plant and animal refuse in natural wetlands, which is estimated to produce about one-fifth of the annual emissions. Another source is intestinal gas produced by ruminant (vegetation-eating) livestock, which produces about one-sixth as much as natural wetlands. Other anthropogenic sources include rice paddies (i.e. artificial wetlands), fossil fuel extraction, animal wastes, sewage treatment, landfills, and biomass burning. 

methanogenesis XE "methanogenesis" - production of CH4 in organic soils as a result of anaerobic respiration. 

methyl bromide XE "methyl bromide"  (CH3Br)- an effective pesticide that was used to fumigate soil and many agricultural products. Because it contains bromine, it depletes stratospheric ozone.  Production of methyl bromide will end in the U.S. in 2000.

Milankovitch cycles XE "Milankovitch cycles" - cycles in the Earth's orbit that vary in eccentricity, axial tilt, and precession, and that influence the amount of solar radiation striking different parts of the Earth at different times of year.

missing carbon- refers to the difficulty in balancing the fluxes of carbon to the atmosphere via the burning of fossil fuel, forests and other biomass with the known sinks. 

Nansen bottle XE "Nansen bottle" - a reversing water bottle comprising a water bottle and a pair of thermometers on a reversing frame. It is used for sampling ocean water at various depths.
nekton XE "nekton" - strongly swimming pelagic animals such as fish, some crustaceans, cephalopods, and whales which are capable of progressing against most water currents.

Nimbus XE "Nimbus" - the objective of the Nimbus spacecraft program was to determine the physical characterization of the global atmosphere, the oceans, the ocean-atmosphere interface, and the Earth's heat balance. It was a joint project between NASA, NOAA, Johns Hopkins University, and Oxford University.

nitrification XE "nitrification" - the process by which ammonia formed by the bacterial decay of marine organisms or excreted by marine animals is oxidized to nitrite and then nitrate. It is inhibited by light and proceeds very slow if at all in the euphotic zone. 

nitrous oxide XE "nitrous oxide"  (N2O)- colorless gas, naturally produced through bacteriological decomposition of organic matter, especially in oceans or temperate and tropical forest soils. Also produced anthropogenically through combustion of fossil fuels, wood, or other biomass, and the widespread use of fertilizers. A molecule of N2O is 200 to 300 times more effective as is one of carbon dioxide as a greenhouse gas. It also has a longer residence time, being broken down into its constituents by light in the stratosphere after 150 years.

ozone-depleting substance XE "ozone-depleting substance"  (ODS)- a compound that contributes to stratospheric ozone. ODS are generally very stable in the troposphere and only degrade under intense ultraviolet light in the stratosphere. When they break down, they release chlorine or bromine atoms, which then deplete ozone.

perfluorocarbon XE "perfluorocarbon"  (PFC)- compounds consisting of carbon and fluorine

PFCs have extremely high global warming potentials (GWPs) and very long lifetimes. They do not deplete stratospheric ozone.

permafrost XE "permafrost" - a layer in the ground that remains frozen throughout the year that generally occurs where the annual mean air temperature is below 30oF. Most permafrost lies below an active layer that thaws for periods of weeks to months in the summer. 
peroxyacyl nitrates XE "peroxyacyl nitrates"  (PAN)- damaging photochemical oxidants that are very irritating to the eyes and throat. Represented as R(CO)OO(NO2) where R denotes a hydrocarbon ring or chain. 

photolysis XE "photolysis" - dissociation process driven by the Sun's radiation.

plankton XE "plankton" - small aquatic organisms (animals and plants) that, generally having no locomotive organs, drift with the currents. The animals in this category include protozoans, small crustaceans, and the larval stages of larger organisms while plant forms are mainly diatoms.
polar vortex XE "polar vortex" - wind region around the North or South pole. The southern vortex is a well formed circular to oblong mass of extremely cold, stagnant air, held in place by the ocean surrounding the Antarctic land mass and a strong westerly circulation pattern produced by the Coriolis effect. The northern vortex is not as distinct because the Arctic is a frozen ocean surrounded by rugged landmasses that cause the circulating winds to encounter a variety of temperatures. 

Rayleigh scattering XE "Rayleigh scattering" - dominant form of light scattering in the upper atmosphere, which produces the blue color of the sky. It is caused by atmospheric particulates that have very small diameters relative to the wavelength of the light, such as dust particles or atmospheric gases like nitrogen and oxygen. 

stratification XE "stratification" - (oceanography) the vertical density structure resulting from a balance among atmospheric heating, surface water exchange, freezing, stirring and diffusion of heat, and the horizontal and vertical motion (advection) of waters with different temperature and salinity characteristics. 

stratosphere XE "stratosphere" - the region of the atmosphere above the troposphere. The stratosphere extends from about 6 to 31 miles (10 - 50 km) in altitude. Commercial airlines fly in the lower stratosphere. The stratosphere gets warmer at higher altitudes due to ozone absorbing ultraviolet radiation. Warm air remains in the upper stratosphere, and cool air remains lower, so there is much less vertical mixing in this region than in the troposphere.

sulfur dioxide XE "sulfur dioxide"  (SO2)- chemical compound that absorbs radiation of the same wavelength absorbed by ozone. Product of large volcanic eruptions. 

sulfuric acid XE "sulfuric acid"  (H2SO4)- vigorous oxidizing agent. Ozone concentrations may be affected by reactions on the surface of sulfuric acid clouds, resulting from major volcanic eruptions. 

total column ozone XE "total column ozone" - amount of ozone, measured from Earth's surface to the top of the atmosphere, over a given surface area. 

trichlorofluorocarbon XE "trichlorofluorocarbon"  (CFCl3)- halocarbon compound used in aerosols. One of two primary chlorofluorocarbons that photolyze at high altitudes to release chlorine atoms. An important factor in ozone depletion. 

troposphere XE "troposphere" - the region of the atmosphere closest to the Earth and that extends from the surface up to about 31 miles (10 km) in altitude. Mt. Everest, the highest mountain on Earth, is 5.4 miles (8.8 km) high. Almost all weather takes place in the troposphere. Temperatures decrease with altitude in the troposphere. As warm air rises, it cools, falling back to Earth in a process known as convection, resulting in huge air movements that mix the troposphere very efficiently.
ultraviolet sensometer XE "ultraviolet sensometer" - an inexpensive, reusable credit card sized device that measures UV light. Can also be used to test the effectiveness of sunscreen, and when it is time to apply more. Cost is about $5.00.
ultraviolet radiation XE "ultraviolet radiation" - the portion of the electromagnetic spectrum extending from the violet end of the visible light region to the X-ray region. Ultraviolet (UV) radiation is divided into three bands: UVA (also called black light) is not absorbed by ozone; UVB which is particularly effective at damaging DNA and is a cause of melanoma and other types of skin cancers, and that has also been linked to damage to some materials, crops, and marine organisms; and UVC which does not reach the Earth's surface and is completely absorbed by ozone (O3) and oxygen (O2). Most UV rays from the sun are absorbed by the Earth's ozone layer.
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UV index XE "UV index" - an index of the intensity of ultraviolet (UV) light reaching the Earth's surface which was developed by the EPA and the National Weather Service to allow people to reduce their risk of sun-related medical problems. The scale runs from 0 to 15.
volatile XE "volatile" - compounds that evaporate easily.
ADDITIONAL TERMS FOR CHAPTER 14

ability-to-pay principle XE "ability-to-pay principle" - taxes that are based on the income or resource-ownership ability of people to pay the tax. Regressive taxes, such as sales taxes and Social Security taxes are regressive taxes and do not follow this principle.

  

absolute advantage XE "absolute advantage" - producing a good more efficiently (with fewer inputs) than another country.

accelerator XE "accelerator" - the effect on the Gross Domestic Product based on the increase in investment that results from an increase in output. Example- a firm believes the demand for its product will rise in the future; the resulting increase in investment leads to growth in output and still further increases in investment, accelerating the expansion of the economy.

activity production index XE "activity production index" - a measure of changes in output generated in a specific year compared to the previous year.

	If a dry cleaner cleaned 2,200 garments in 1995 and 2,000 garments in 1994, the activity/production index would indicate the change in the number of garments cleaned. The activity/production index equals 2,200 divided by 2,000. 


(1995 production) 2,200 
---------------------------------  = 1.1 (activity/production index)
(1994 production) 2,000 



adaptive XE "adaptive" - events of the recent past are extrapolated into the future to predict expectations.

adaptive development XE "adaptive development" - the ability of humans to adapt to unforeseen changes in the environment.

adaptive management XE "adaptive management" - a flexible approach to policy-making in the presence of uncertainty.   

added value XE "added value" - the value of improvement made to goods or services at any particular stage in their production.

aggregate demand curve XE "aggregate demand curve" - a curve relating the total demand for the economy's goods and services at each price level.
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Aggregate demand curve.

aggregate supply XE "aggregate supply" - the amount of goods that firms would be willing to produce, assuming wages and prices are flexible so that the labor force is fully employed.

aggregate supply curve XE "aggregate supply curve" - a curve that shows the total supply of goods and services produced at each price level.  In the short-run there may some increase in output if demand increases, but in the long run any increases in demand will be inflationary.
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Aggregate supply curve.

agricultural profit margin XE "agricultural profit margin" - profit margins are low in agriculture since production is directly affected by climate and commodity prices.  It is financially risky, and as such, the U.S. government provides price controls and/or subsidies.  Many environmentalists believe that subsidies should be given to those farmers that practice resource management and conservation techniques.  

antitrust laws XE "antitrust laws" - laws promoting open markets by limiting practices that reduce competition. 

appreciation XE "appreciation" - exchange rates that favor buying more units of a foreign currency. 

appropriate technology XE "appropriate technology" - applying scientific technology in a manner that is appropriate or fits a particular country, in terms of its economy or cultural condition.  

assets XE "assets" - items that are long-lived, purchased for the services rendered over their useful life, and for the value that one will receive when it is sold.

average costs XE "average costs" - the total costs divided by the total output.

average productivity XE "average productivity" - total quantity of output divided by the total quantity of input.

average variable costs XE "average variable costs" - total variable costs divided by total output. 

barriers to entry XE "barriers to entry" - factors that hamper firms from entering a market, such as government rules, patents, or tariffs.

barter XE "barter" - trade that occurs without the exchange of money. 

'beggar-thy-neighbor' policies XE "'beggar-thy-neighbor' policies" - the restriction of imports designed to increase a country's output.

benefit tax XE "benefit tax" - a tax that is assessed on a product for benefits to those who purchase the product.  Example: taxes on cigarettes are used to fund lung cancer education programs.

benefit-cost analysis XE "benefit-cost analysis" - weighing the benefit vs. the cost of an economic decision.

benefits XE "benefits"  in kind- noncash forms of pay. 

benefits transfer method XE "benefits transfer method" - a method of putting dollar values on something.  Example- the cost of dumping dioxins in landfills.   

bilateral trade XE "bilateral trade" - trade between two parties.

black market XE "black market" - an illegal market in which trades occur. Example- the trading of ivory.

bloc grants XE "bloc grants" - grants without restrictions

boom- a time when employment is high and the GDP is growing steadily.

breakeven point XE "breakeven point" - the point at which the costs to clean up environmental pollution are balanced by the benefit to society.  Spending more money on pollution control past this point is not productive or cost-effective.

budget constraint XE "budget constraint" - the imposed limitations on spending due to a limited amount of money available to spend.

capital gain XE "capital gain" - the amount that an asset increases in value between the time it is purchased and the time it is sold. 

capital goods XE "capital goods" - items that used to produce a product such as machines, buildings, etc.
 

carbon taxes XE "carbon taxes" - taxes that discourage the use of fossil fuels by placing a surcharge or tax on the amount of carbon in oil, coal, and gas.

cartel XE "cartel" - a group of producers colluding in setting prices and output. 

categorical assistance XE "categorical assistance" - public assistance designed for a particular category of people, such as the elderly or the disabled. 

causation XE "causation" - relationship that results when a change in one variable causes the change in another variable.

centrally planned economy XE "centrally planned economy" - economic decisions about resource allocations are made by the central government. 

change in demand XE "change in demand" - changes in the demand curve caused by some change other than a change in the goods price such that at any given price, people will buy different amounts. 

change in supply XE "change in supply" - change in one of the cost determinants of supply causing a shift in the position of the supply curve. 

classic economics XE "classic economics" - current economic theory based on a competitive capitalist market economy, which has as its foundation the Law of Supply and Demand.  Founder of modern western economic theory was Adam Smith (1723-1790).  

Club of Rome XE "Club of Rome" - an informal organization dedicated to understanding of the finite and interdependent nature of the natural resources available to the world.  

Coase's theorem XE "Coase's theorem" - the theory that if property rights are properly defined, then people will be forced to pay for any negative externalities they impose on others.
co-control benefit XE "co-control benefit" - a situation that occurs when policies to control one form of pollution have side-benefits.  Example- a program designed to control the emission of carbon dioxide by reducing the amount of coal burned, also has the benefit of reducing the amount of sulfur oxides produced and the amount of particulates.

common property resources XE "common property resources" - property owned in common by a society (parks, nature preserves, etc.).

communal resource management systems XE "communal resource management systems" - the resources of a community that are managed on a local level.

comparative advantage XE "comparative advantage" - describes the ability of a person, company or country to produce a good or service at a lower cost relative to other goods and services. Even though a country may have an absolute advantage over another country, it still will be better off specializing in the good or service in which it has a comparative advantage and trading for goods and services it doesn't produce as efficiently. It is analogous to a niche, in that each country has a good(s) or service(s) that it can provide at better prices and/or better quality than any other country.  

compensating variation XE "compensating variation" - the amount of money one would pay to gain a benefit (Example- the amount in taxes a person would be willing to pay to clean up a toxic dump site affecting their community).

competitive equilibrium price XE "competitive equilibrium price" - the price at which the quantity supplied and the quantity demanded are equal to each other.

complement XE "complement" - a good for which demand decreases when the price of a closely related good increases. 

compliance cost XE "compliance cost" - the total costs that result when complying with environmental regulations.  

conservation strategy XE "conservation strategy" - a plan that invests a portion of the profits into conserving topsoil, reducing waste, and insuring the sustainability of the land.

consumer (user) pays XE "consumer (user) pays" - costs that are passed on to consumers by corporations to pay for pollution control devices and other costs associated with pollution control.

consumer price index (CPI)- XE "consumer price index (CPI)-"  a measure of the average price paid for a basket of goods by a typical U.S. consumer in comparison to the average paid for the same basket in an earlier base year. 

consumer protection legislation XE "consumer protection legislation" - laws designed to protect consumers. Some aspects of legislation focus on providing complete information about certain items (Example- car safety test results).

consumer surplus XE "consumer surplus" - the difference between what a person would be willing to pay and what he actually has to pay to buy a certain amount of a good.

consumption function XE "consumption function" - a mathematical expression relating personal consumption expenses to disposable income. 

contingent valuation method XE "contingent valuation method" - placing a dollar amount on benefits derived from cleaning up the environment.

corporate income tax XE "corporate income tax" - taxes paid by corporations based on the income or profit received.

constant returns to scale XE "constant returns to scale" - the point at which all inputs are increased by a certain proportion, the output increase by the same proportion 

cost-effectiveness XE "cost-effectiveness" - reaching a goal in environmental quality at the minimum cost.

cost-of-living adjustments (COLA)- XE "cost-of-living adjustments (COLA)-"  adjustments in incomes paid to individuals that are tied to the inflation rate.

Cournot competition XE "Cournot competition" - each firm believes that its rivals are committed to a certain level of production and that rivals will reduce their prices as needed to sell that amount.

cross subsidization XE "cross subsidization" - the practice of charging higher prices to one group of consumers in order to subsidize lower prices for another group. 

cultivated resources XE "cultivated resources" - natural resources that are managed and sustained for commercial purposes.  Examples of cultivated resources include tree farms, croplands, aquaculture, etc.  

damage function XE "damage function" - a relationship that shows how pollution damage varies with the level of pollution emitted, and what the cost of that damage is. 

  

deficit spending XE "deficit spending" - the situation in which the government spends more than it receives in taxes. 

  

demand-pull inflation XE "demand-pull inflation" - when an increase in aggregate demand occurs that cannot be offset by a corresponding increase in real supply thereby causing an increase in the price (inflation). 

demographic effects XE "demographic effects" - effects that are caused by changes in characteristics of the population such as age, birthrates, and location 

depletion strategy XE "depletion strategy" - a strategy that insures high initial profits by using inorganic fertilizers, pesticides and irrigation until the land is no longer productive and the natural resources have been all but depleted.  

diminishing XE "diminishing"  marginal utility- as an individual consumes more and more of a good, each successive unit decreases the utility or enjoyment of the good.

diminishing relative value XE "diminishing relative value" - if all other factors remain constant, the individual's relative value of a good will decline as more of that good is obtained. 

diminishing return XE "diminishing return" - a concept, first proposed by Thomas Malthus, in which additional resources produces less than proportional output.

discounting XE "discounting" - a method used by economists to relate future environmental projects into today's dollars.  Since money usually becomes less valuable over time (inflation), discounting inflated prices places them into today's dollars.

discount rate XE "discount rate" - an estimate of resource's future value as compared to its current value.  Most businesses and the World Bank and the U.S. Government use a 10% discount rate, which means that every year, the resource is worth 10% less.  High discount rates encourage using all of the resource quickly.  Arguments for high discount rates include 1) inflation will affect future earnings, 2) a product or service could decline in demand or value, 3) money could be used in other areas at a greater return on investment.  Environmentalists argue for low or negative discount rates since they would slow down exploitation of natural resources.  

dividends XE "dividends" - profits of a firm that are distributed to its investors.

double dividend XE "double dividend" - the idea that environmental taxes can reduce pollution (dividend #1) and then reduce future taxes (dividend #2).

ecoindustrial networks XE "ecoindustrial networks" - a network of companies that exchange resources and wastes, similar to the model of a food web.  

ecological economics XE "ecological economics" - the application of environmental principles and stewardship into economic practice.

economic decisions XE "economic decisions" - governments, private citizens and industries making decisions on what products or services to manufacture or provide, how they will be made, how much to make, and how they will be distributed within their country and to other countries.  

economic depression XE "economic depression" - a period marked by low production and sales and a high rate of business failures and unemployment.

economic disincentives XE "economic disincentives" - fines, taxes, levies.

economic globalization XE "economic globalization" - a decentralization of national economic systems in favor of a universal economic system(s) controlled by entities such as the European Union, the World Bank, International Money Fund and the World Trade Organization.

economic growth XE "economic growth" - the increase in the capacity of the economy to provide more goods & services.  An increase in the gross national product (GNP) or an increase in the value of goods and services.  

economic incentives XE "economic incentives" - government subsidies and tax breaks.

economic localization XE "economic localization" - economic systems that are regional or local that take into account the needs and concerns of a country, that unites local communities and preserves national customs and traditions.  Example- Norway decided not to join the European Union and to keep its own economic system.  

economies of scale XE "economies of scale" - when average costs decrease as output increases.
economy XE "economy" - the system or range of economic activity in a country, region, or community or the system of production, distribution and consumption.

efficiency wage XE "efficiency wage" - the wage at which labor costs are minimized.

efficiency wage theory XE "efficiency wage theory" - the concept that paying higher wages (up to a certain point) lowers total production costs by providing a more motivated and productive labor force. 

elasticity of demand XE "elasticity of demand" - the percent change in the quantity demanded divided by the percent change in price. 

emissions trading XE "emissions trading" - permits are issued by the government to allow a specific amount of pollutant to be released by a corporation based on desired levels or pollution control.  Amounts of pollutants that are not generated or released become a credit.  The credits can then be sold to other corporations.  Provides an incentive to reduce emissions.

energy security XE "energy security" - the level of long-range continuous energy supply.  Countries that have no energy reserves have a low energy security, as they are dependent.  Example- oil boycotts reduce the energy security and consequently increase concerns of military security.  

entitlements XE "entitlements" - government payments made to individuals having certain designated characteristics and/or circumstances, such as age or need. 

environmental equity XE "environmental equity" - also known as environmental justice. Refers to the environmental protection for all citizens so that no segment of the population, regardless of race, ethnicity, culture, or income, bears a disproportionate burden of the consequences of environmental pollution. 


EU bubble XE "EU bubble" - the concept that the European Union would agree on different pollution standards and limits for different countries within the EU.  Differential standards is a difficult concept for countries to agree upon and negotiate. Example- the Kyoto Protocol.

equilibrium XE "equilibrium" - the point at which the amount of output supplied equals the amount demanded. At equilibrium, the market remains stable at a particular price. 

equilibrium price XE "equilibrium price" - the price at which the quantity supplied and the quantity demanded are equal.

exchange rate XE "exchange rate" - the price of a country's currency in terms of another country's currency. 

export XE "export" - to sell goods or services to a buyer outside a country. 

external benefit XE "external benefit" - added beneficial effects of a product not included in its market price.  

factors of production XE "factors of production" - input used to produce goods and services; for example, land, capital or labor.

financial resources XE "financial resources" - the amount of capital (cash), investment, or collateral that is used by companies in order to turn natural and human resources into finished products or services. 

fiscal policy XE "fiscal policy" - policies and legislation that affect the level of government expenditures (outlay) and taxes (revenue).

fixed costs XE "fixed costs" - costs that do not change according to level of output.

full-information accounting XE "full-information accounting" -  all information, both harmful and beneficial, about products or services is made available to the public.

genuine progress indicator (GPI) XE "genuine progress indicator (GPI)" - ecological environmentalists feel that the GPI is a more realistic economic indicator than GNP or GDP.  The GPI is obtained by subtracting costs that do not improve environmental quality and conserve nonrenewable resources and adding costs for services that improve environmental quality and do conserve nonrenewable resources.  

general equilibrium theory XE "general equilibrium theory" - various parts of an economic system are interrelated, and the net effect of an action may be markedly different from the initial (and intended) effect. However, the relevant quantities demanded and supplied in each market are equal to each other. Competition ensures that prices equal cost of production for every production process in operation. 

GNP per capita XE "GNP per capita" - the dollar value of a country's final output of goods and services in a year (its GNP), divided by its population. It reflects the average income of a country's citizens. Knowing a country's GNP per capita is a good first step toward understanding the country's economic strengths and needs.

GNP per capita growth rate XE "GNP per capita growth rate" - the change in GNP per capita over a period, expressed as a percentage of GNP per capita at the start of the period.

goods and services XE "goods and services" - items that are produced by a country's economy. Examples of goods include food, clothing, machines, and new roads. Examples of services include those of doctors, teachers, merchants, tourist agents, construction workers, and government officials.
government budget constraint XE "government budget constraint" - the point at which total government outlays (the sum of expenditures on goods and services, transfer payments and interest on debt) must equal total revenue (the sum of taxes and government loans). 

green GDP XE "green GDP" - in1994, the Department of Commerce, Bureau of Economic Analysis (BEA) announced its economic-environmental accounting framework, or "Green GDP," an effort initiated by President Clinton in his Earth Day, 1993 remarks. It is a measurement of national output that attempts to take into account effects on the environment and natural resources 

green taxes XE "green taxes" - taxes on each unit of pollution discharged, each unit of  pesticide used, each unit of fossil fuel used, each unit of solid waste  produced, each unit of virgin resource used, etc.
Group of Seven (G7)- XE "Group of Seven (G7)-"  comprises the leaders of the top seven industrialized countries (Britain, Canada, France, Germany, Italy, Japan and the United States) and  is an international organization officially established in 1985 to facilitate economic cooperation among the world’s largest industrial nations.  The G8 includes the G7 and the Russian Federation.  Due to complaints from less-developed countries for not being included, the G20 formed in 1999 includes G7 nations plus Argentina, Australia, Brazil, China, the European Union, India, Indonesia, Mexico, Russia, Saudi Arabia, South Africa, South Korea, and Turkey.

growth rate XE "growth rate" - the change (increase, decrease, or no change) in an indicator over a period of time, expressed as a percentage of the indicator at the start of the period. Growth rates contain several sets of information. The first is whether there is any change at all; the second is what direction the change is going in (increasing or decreasing); and the third is how rapidly that change is occurring. For example, if a country’s GNP growth rate for a particular year is more or less than zero, there has been a change in the amount of goods and services produced in that year. If the GNP growth rate is positive, the country is producing more goods and services at the end of the year than at the beginning. If the GNP growth rate is negative, the country is producing fewer goods and services than at the beginning of the year. Note that a change in GNP growth rate from 2% one year to 1% the next year does not mean that the total production of goods and services has decreased. As long as the growth rate is positive, the GNP is growing. The only time the production of goods and services has actually decreased is when the GNP growth rate is negative.

hedonic pricing approach XE "hedonic pricing approach" - decomposing market prices into components encompassing environmental characteristics through studying property values, wages, and other phenomena. The idea is that the value of an asset depends on the stream of benefits derived.

hypothetical bias XE "hypothetical bias" - the difference in what someone says they are willing to pay in a survey and what they actually are willing to pay in real life.

Hubbert curves XE "Hubbert curves" - M. King Hubbert was a geologist with Shell Oil in the 1950s.  He observed that (1) flow of oil from any basin begins to fall when about half of the crude is gone, and (2) the largest fields tend to be discovered first.  Hubbert curves
 show or predict exploitation of nonrenewable resources over time.
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A Hubbert curve for U.S. bituminous coal production from 1800 - 2600 (projected).
human development index (HDI)- XE "Human Development Index (HDI)-"  a system utilized by the United Nations to track and compare development in social areas such as life expectancy, education, and standard of living.  According to the HDI, in the last fifty years, poverty worldwide has decreased, child death rates have decreased, life expectancy has increased, malnutrition rates have declined, educational levels have increased, and access to safe water has increased.  

human resources XE "human resources" - also known as human capital.  The input of physical labor and creativity and the ability to be economically productive by people to provide for the needs of a society.  Education, training, and health care can help increase human capital.

import XE "import" - to buy goods and services from another country.

incentive-based regulation-  involves taxes on emissions or tradable emission permits. The primary strength of incentive-based regulation is the flexibility it provides the polluter to find the least-cost way to reduce emissions.
index of sustainable economic welfare (ISEW)- XE "index of sustainable economic welfare (ISEW)-"  an alternative to measuring a nation's output through gross domestic product proposed by Herman Daly and John Cobb.  It adds to the gross domestic product the real per capita income adjusted for inflation, distributional equity, natural resource depletion, environmental damage, and the value of unpaid labor.

indicator XE "indicator" - a numerical measure of quality of life in a country. Indicators are used to illustrate progress of a country in meeting a range of economic, social, and environmental goals. Since indicators represent data that have been collected by a variety of agencies using different collection methods, there may be inconsistencies among them.

indirect costs XE "indirect costs" - the costs to governments in regulating environmental regulations and the losses to communities from the effects of environmental degradation.  

industrial counties XE "industrial counties" - countries in which historically the greatest part of output has been accounted for by industry and characterized by relative political stability and long-term industrial success.  Their per capita income is comparable to those of Canada, Northern Europe, and the United States, and they have achieved a higher level of economic and environmental sustainability than developing countries because of higher levels of capital and natural resources.

inelastic demand XE "inelastic demand" - occurs when the percent change in quantity demanded is smaller than the percent change in price. 

inflation XE "inflation" - the increase in prices over an extended period of time. 

innovation management era XE "innovation management era" - a realization by business leaders during the 1990's that environmental improvement could be an economic opportunity.

intangible resources XE "intangible resources" - aspects of nature that have an aesthetic nature and cannot be bought or sold- examples include peace, tranquility, serenity, open space, etc.

intergenerational equity XE "intergenerational equity" - in the context of environmental policy refers to the fairness of the distribution of the costs and benefits of a long-lived policy when those costs and benefits are borne by different generations. In the case of a climate change policy designed to reduce greenhouse gas emissions, the costs of the emissions reductions will be borne by the current and near term generations, while the benefits of an unchanged climate will be enjoyed by far distant generations. 


internalizing the externality XE "internalizing the externality" - the polluter directly bears the cost created by his pollution.

internalizing costs XE "internalizing costs" - incorporating and shifting the costs of harmful effects of a product to those who derive benefit from the resource.

investment XE "investment" - money spent now in order to make the economy grow and have more money—or goods and services—later.

investment expenditures XE "investment expenditures" - expenditures by firms on capital goods (factories, buildings, equipment, etc.) used to produce other new goods and services. 

irreversibilities XE "irreversibilities" - changes that, once set in motion, cannot be reversed, at least on human time scales. 

 
Joint Implementation (JI)- XE "Joint Implementation (JI)-"  the implementation of cooperative development projects between two or more countries that seek to reduce or sequester greenhouse gas emissions.  

known resources XE "known resources" - natural resources that have been identified but that have not yet been exploited.

labor productivity XE "labor productivity" - ratio of real output per unit of labor input. The higher the ratio, the greater the productivity.

laissez faire market system XE "laissez faire market system" - similar to competitive capitalist market system in that it does not want any government interference or regulation.

life cycle cost XE "life cycle cost" - initial cost plus lifetime operating and maintenance costs.

life cycle management XE "life cycle management" - a management style that assumes total responsibility for the product and its effects on the environment during the entire life of the product.  

macroeconomics XE "macroeconomics" - the study of economic activity and policies dealing with the issues of growth, inflation, and unemployment.
maintenance and protection costs XE "maintenance and protection costs" - the actual true cost of protecting and maintaining a natural resource.  

Malthusian trap XE "Malthusian trap" - minimum subsistence level to which humans descend as a result of geometric population growth and arithmetic resource growth.
manufactured resources XE "manufactured resources" - goods that are made from natural resources.  These items generally require human and financial resources.  Manufactured resources require equipment, factories, transportation, and distribution networks.  

marginal costs XE "marginal costs" - the cost required to produce one more unit of a commodity or service.

market price equilibrium point XE "market price equilibrium point" - the price for a good or service at the point at which market demand balances market supply.

market research XE "market research" - to collect information about potential and existing markets.

microeconomics- study of the individual parts of the economy in terms of how prices are determined and how prices determine the production, distribution, and use of goods and services. 

microlending XE "microlending" - the World Bank provides financial support for local banks to issue small loans to the poorest people in less-developed countries.  90% of the customers are women.  Loans go to people who could not get a loan through any other source and go to buy items that can help support a family- farm animals, loom, sewing machine, bicycle, etc.  The rate of payback on these loans is 98% as compared to a 30% payback rate for large-scale international loans.

middle-income country XE "middle-income country" - a country having an annual gross national product (GNP) per capita equivalent to more than $760 but less than $9,360 in 1998. The standard of living is higher than in low-income countries, and people have access to more goods and services, but many people still cannot meet their basic needs. There are currently about 65 middle-income countries with populations of one million or more. Their combined population is more than 1.5 billion.

mitigation costs XE "mitigation costs" - the costs of repairing environmental damage.  

mixed economic system XE "mixed economic system" - an economic system that lies between a pure command and a pure market economy.  Almost all of the world's economic systems are mixed.  

natural resource accounting XE "natural resource accounting" - the process of adjusting national accounts such as GNP to reflect the environmental costs of economic production. Although methods are still being developed, natural resource accounting strives to determine the costs of depleting natural resources and damaging the environment.

natural resources XE "natural resources" - raw materials and services supplied by the environment.  Examples include air, water, minerals, oil, metals, soil, wildlife, etc.  Economists estimate the value of such commodities as $36 trillion dollars per year.

neoclassical economics XE "neoclassical economics" - applying objective and value free principles of modern science and mathematical predictive analysis to economic theory.

net economic welfare XE "net economic welfare" - a measurement of the change in the quality of life.  It is obtained by subtracting factors that decrease quality of life from the gross national product.  

net worth XE "net worth" - difference between assets and liabilities. 

newly XE "newly" -industrialized economies (NIE)- areas that are experiencing rapid economic growth.  Many of these areas are in Southeast Asia and the Pacific Rim and include Malaysia, Hong Kong, Indonesia, South Korea, Singapore, and Taiwan.  Growth in these newly industrialized economies (NIEs) grew to 8.4 percent in 2000 from 7.9 percent in 1999.  As the NIEs are small open economies with a substantial international trade share of GDP, their prospects depend largely on external developments in industrial countries.
nonlinearities XE "nonlinearities" - changes in one variable cause a disproportionate impact in another variable. 

non-revenue-raising instruments XE "non-revenue-raising instruments" - environmental policies that do not raise revenue.  Environmental policies that would raise revenues would be emission taxes.

nonrenewable resources XE "nonrenewable resources" - resources of the Earth that cannot be replaced.  Examples include oil, metals, etc.

oligopoly XE "oligopoly" - when just a few firms control a high percentage of total sales. 

open access system XE "open access system" - a system that does not have established guidelines for the utilization of a resource and that the resource is inevitably degraded by selfish interests of individuals.   Stems from the original work of biologist Garret Hardin in a famous article entitled "Tragedy of the Commons" which discussed overpopulation and resource availability, similar to ideas proposed by Thomas Malthus.  Exceptions to this concept include hunting grounds of Native Americans, nearshore fisheries, and Maine lobster fisheries.

opportunity cost XE "opportunity cost" - principle states the cost of one good in terms of the next best alternative. For example, a farmer decides to grow wheat. The opportunity cost of his wheat harvest is the alternative crop that might have been grown instead (e.g. corn).
optimum level of pollution XE "optimum level of pollution" - the amount of pollution that still exists at the breakeven point.

physical capital XE "physical capital" - items such as machinery, tools, equipment, furniture, parts, and buildings, that are needed to produce goods and services. 

political economy XE "political economy" - a focus on economic theory incorporating a moral philosophy that deals with issues of benefits to members of the society, class equality and structure, distribution of assets within the community, etc.

polluter pays XE "polluter pays" - those individuals or corporations that produce industrial pollution should be made responsible for the expense of the damage incurred.

pollution prevention XE "pollution prevention" - a device or procedure that prevents or significantly reduces pollution from entering the environment.  

poverty XE "poverty" - lack of the means of providing material needs or comforts.

price ceiling XE "price ceiling" - upper legal limit on a price. 

price elasticity XE "price elasticity" - prices for certain commodities that consumers will pay despite principles of supply and demand.  Examples include luxury items, cigarettes, alcohol, etc.  

price floor XE "price floor" - lower legal limit on a price imposed by a price control law. 

primary goods or products XE "primary goods or products" - also known as commodities.  Goods--for example, iron ore, diamonds, wheat, copper, oil, or coffee-that are used or sold as they are found in nature. 

private good XE "private good" - a good that when consumed is unavailable for other uses.  Example- food.  

proven reserves XE "proven reserves" - reserves that have been mapped and are able to be extracted at current prices with current technology.

public good XE "public good" - a good that is available for use by all people.  Example- defense, library books, sidewalks, etc.

purchasing power parity (PPP)- XE "purchasing power parity (PPP)-"  a method of measuring the relative purchasing power of different countries’ currencies over the same types of goods and services. Because goods and services may cost more in one country than in another, PPP allows more accurate comparisons of standards of living across countries. PPP estimates use price comparisons of comparable items but since not all items can be matched exactly across countries and time, the estimates are not always totally accurate.
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Purchasing power parity- showing foreign currency values compared to the U.S. dollar.  Source:  Organization for Economic Co-operation and Development, Paris, France.
pure command economic system XE "pure command economic system" - a type of economic system in which the government decides on what goods and services will be provided and how much will be produced.  Environmental pollution and degradation is seen as the result of economic activity with the solution being that the government should control such activity and dictate measures to correct it.  Countries that are based on this system include China and North Korea.  

pure free-market economy XE "pure free-market economy" - a theoretical type of economic system in which the economic decisions of what goods and services will be provided, by who, and how much are determined without influence by the government; decisions are made in the market.  This system is based on competition, in which by theory, no one company can control or manipulate the market.  The rules of a pure free-market economy are determined by the price and the Law of Supply and Demand.  Furthermore, there are no trade barriers, quotas, taxes or any regulations, which interfere with the free-market.  Full-information accounting whereby all information concerning the benefits and harmful effects of the goods and/or services is made available, and finally, prices reflect the true cost of the product without government subsidies.  Environmental pollution and degradation are seen as not having enough economic incentive.  The solution is seen as adding to the cost of the product the costs associated with the environmental destruction and letting the market respond accordingly. 

quota XE "quota" - a restriction on imports. 

real GDP XE "real GDP" - GDP adjusted for inflation. 

regressive taxes XE "regressive taxes" - more proportionate taxes are taken from those in lower income levels than from those in upper income levels. 

renewable resources XE "renewable resources" - resources of the Earth that can be replaced.  Examples include solar energy, organisms, air, water, etc.

repercussion costs XE "repercussion costs" - the loss of income that a company incurs due to a boycott of its products.

resistance to change management era XE "resistance to change management era" - occurred during the 1970's and early 80's.  A hostile arrangement between corporations and the U.S. Government in which corporations resisted environmental legislation and the government focused on punishing the corporations for environmental degradation.  Corporations responded by spending money on legal teams, lobbying, and quick-fix approaches.  

Resolution 3281 XE "Resolution 3281" - adopted by the United Nations in 1974, it called for a "new international economic order in which every country has and shall freely exercise full permanent sovereignty, including possession, use and disposal over all its wealth, natural resources and economic activities".  

resources XE "resources" - the machines, workers, money, land, raw materials, and other things that a country can use to produce goods and services and to make its economy grow. Resources may be renewable or nonrenewable. Countries must use their resources wisely to ensure long-term prosperity.

revenues XE "revenues" - total gross earnings. 

revenue-raising instruments XE "revenue-raising instruments" - includes emission taxes and tradable emission permits.


revenue-recycling XE "revenue-recycling" - occurs when the revenue raised by an environmental policy is used to reduce other distortionary taxes or government deficits or is rebated to households.

social services XE "social services" - services generally provided by the government that help improve people's standard of living; examples are public hospitals and clinics, good roads, clean water supply, garbage collection, electricity, and telecommunications.

standard costs XE "standard costs" - costs to produce one article.
stated preference methods XE "stated preference methods" - a method of placing a dollar value on something based upon survey techniques.   


supply XE "supply" - the amount of goods or services that are available.  

supply-side economics XE "supply-side economics" - focuses on the effects of national output potential or supply through reduction of taxes and government regulation for businesses.  It is designed to increase productivity and economic growth. 

surplus XE "surplus" - the condition that exists in a market when the quantity supplied of a good exceeds the quantity demanded over a given period.  Also called 'excess supply'. 

survival economy XE "survival economy" -  an economy whereby basic needs are obtained directly from nature.  Approximately half of the world's population exist in a survival economy and includes China, India, Indonesia and sub-Saharan Africa.  
sustainable economic development XE "sustainable economic development" - an increase in the standard of living that can be sustained for future generations without degrading the environment. 

tariff XE "tariff" - a tax on imports. 

time preference XE "time preference" - a measure of the benefits of delaying immediate income for a possible higher return later.  

total cost XE "total cost" - the sum of the value of all inputs used to produce goods over any given period; the sum of fixed costs and variable costs. 

total quality management XE "total quality management" - an encompassing approach to business that places emphasis on reducing environmental pollution and resource productivity.

tradable permits XE "tradeable permits" - the government specifies an overall level of pollution, then gives each polluter a "permit" for its portion of the total. Firms that keep emissions below their allotted level may sell or lease the surplus to other firms that can then use the permits to exceed their original allotment. Example- the 1990 Clean Air Act set up tradable permits for sulfur dioxide emissions in an effort to reduce acid rain. Other areas where tradable permits can be utilized are water pollution from both point and non-point sources and international trading in greenhouse gas effluents. Problems can occur if the number of permit holders is high, which can cause inefficiency in the program and cost overruns. If the number of permit holders is small, some firms could monopolize the market. 

undiscovered resources XE "undiscovered resources" - possible or speculative sources of natural resources.

variable costs XE "variable costs" - costs of production processes that increase or decrease along with changes in level of production.  Opposite to fixed costs.

voluntary export restraint- a foreign market agrees voluntarily to limit its exports. XE "voluntary export restraint- a foreign market agrees voluntarily to limit its exports." 
wholesale price index (WPI)- XE "wholesale price index (WPI)-"  a measure of changes in the prices of goods at the wholesale level, particularly transactions that take place between businesses.

willingness to pay XE "willingness to pay" - how committed are people to paying for environmental protection.

World Bank XE "World Bank" - founded in 1945, today it is owned by 150 countries, with 1/3 of the financial support coming from the United States.  Funds for The World Bank come from private investors on the open market.  The World Bank funds projects (not always environmentally sensitive) through loans to less-developed countries. (www.worldbank.org).
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Abbey, Edward XE "Abbey, Edward" - radical activist.  Inspired vandalism and attacks against industry, logging and land developers.

altruistic preservation XE "altruistic preservation" - John Muir.  Nature deserves to exist for its own sake without having a requirement of usefulness to humans.  

Berry, Wendell XE "Berry, Wendell" - proponent of traditional rural life.  Opposed modern industrial life.  Criticizes "industrial farming" and its damage to the environment and human culture.

cornucopian XE "cornucopian" - an optimistic viewpoint that believes that human ingenuity will provide the means to solve environmental problems.  Opposite viewpoint would be Malthusian.

Descartes, Rene XE "Descartes, Rene" - believed animals were automata (machines) and could not reason or feel pain.

domination XE "domination" - control or power over nature or other people.
environmental ethics XE "environmental ethics" - focuses on the moral relationship between humans and the world around them.

environmental justice XE "environmental justice" - fairness.  Its foundation is impartiality that should be adhered to in protecting health and productivity of ecological systems.  

equilibrium ethic XE "equilibrium ethic" - a middle of the road approach that attempts to balance the interests of totally developing a potential resource for economic reasons and preserving the resource.

hedonism XE "hedonism" - the ethical doctrine holding that only what is pleasant or has pleasant consequences is intrinsically good.

inherent value XE "inherent value" - possessed at birth; inborn. 

instrumental XE "instrumental value" \t "See utilitarian value"  or utilitarian value XE "utilitarian value" - a value something has because of its usefulness.

intrinsic XE "intrinsic value" \t "See inherent value"  or inherent value XE "inherent value" - the value something has because it exists.

LULU XE "LULU" - Locally Unwanted Land Uses.

Mendes, Chico XE "Mendes, Chico" - Brazilian rubber tapper.  Supported preserving Brazilian rainforests and "extractive reserves"- using the rainforest for a multitude of products.  Cattle-ranchers who wanted to clear the rainforests opposed his views.  Was killed in 1988.

moral agent XE "moral agent" - beings capable of acting morally or immorally and who can, or should, accept responsibility for their acts.

moral extensionism XE "moral extensionism" - the belief that all members of society deserve equal treatment.

moral subjects XE "moral subjects" - beings who are moral agents themselves, but who have moral interests of their own and can be treated rightly or wrongly by others.  Ex. children.

NIMBY XE "NIMBY" - "Not In My Backyard"

Promethean environmentalism XE "Promethean environmentalism" - a term that is used to describe an optimistic view of the future of the environment.  It believes that problems can be solved through human ingenuity and science.  It is similar to cornucopian fallacy.

protatalist XE "protatalist" - a belief that promotes an increase in the human birth rate.

radical ecocentric environmentalism XE "radical ecocentric environmentalism" - fundamentally opposed to industrialism, which is regarded as the root cause of the reification of `nature' and ecological damage.

social ecology worldview XE "social ecology world view" - believes in decentralizing political and economic systems.  Believes in expanding democratic communities, developing technology on a smaller scale and that is less harmful, and developing new forms of earth-sustaining production methods.

toxic colonialism XE "toxic colonialism" - the practice of targeting Third or Fourth World countries for waste disposal and/or experimentation with risky technologies and manufacturing.  
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abstract XE "abstract" - a summary of a record or document.
adaptive management XE "adaptive management" - learn by doing.

administrative hearing XE "administrative hearing" - a hearing before any governmental agency or before an administrative law judge. Such hearings can range from simple arguments to what amounts to a trial. There is no jury- the agency or the administrative law judge will make the ruling.

administrative law judge XE "administrative law judge" - a professional hearing officer who works for the government to preside over hearings and appeals involving governmental agencies. They are generally experienced in the particular subject matter of the agency involved or of several agencies. Formerly called "hearing officers".

administrative order XE "administrative order" -  a legal document directing an individual, business, or other entity to take corrective action or refrain from an activity. It describes the violations and actions to be taken, and can be enforced in court. Such orders may be issued, for example, as a result of an administrative complaint whereby the respondent is ordered to pay a penalty for violations of a statute.

administrative order on consent XE "administrative order on consent" - a legal agreement by which the violator agrees to pay for correction of violations, take the required corrective or cleanup actions, or refrain from an activity. 

Administrative Procedures Act XE "Administrative Procedures Act" - a law that spells out procedures and requirements related to the promulgation of regulations. 

administrative record XE "administrative record" - all written material that is gathered and used by an agency to make a decision.

advance notice of proposed rule making (ANPR)- XE "advance notice of proposed rule making (ANPR)-"  an announcement in the Federal Register that addresses an approach that a regulatory agency is considering in a particular area.

advisory opinion XE "advisory opinion" - an opinion stated by a judge or a court upon the request of a legislative body or government agency. An advisory opinion has no force of law but is given as a matter of courtesy.
affected public XE "affected public" - the people who live and/or work near a hazardous waste site or the human population adversely impacted following exposure to a toxic pollutant in food, water, air, or soil.

agricultural revolution XE "agricultural revolution" - a major change in human society and culture that began about 10,000 years ago. During the agricultural revolution, humans adopted a more stationary form of existence that involved the raising of domesticated livestock, the cultivation of crops for consumption, and the creation of finished goods. Prior to this change in human society, people survived primarily by hunting and gathering.

alternative compliance XE "alternative compliance" - multiple choices of corrective actions that a company can take in order to correct a violation.

ambient standard XE "ambient standard" - the allowable amount or concentration of a material in a sample.  

animal studies XE "animal studies" - the use of animals in a laboratory study to investigate pollutants, toxins, medicines, and vaccines.  

antidegradation policy XE "antidegradation policy" - part of federal air quality and water quality requirements prohibiting deterioration where pollution levels are above the legal limit.

appeal XE "appeal" - to ask a higher court to reverse the decision of a trial court after final judgment or other legal ruling.

arbitrary and capricious XE "arbitrary and capricious" - not supported by fair or substantial cause or reason.
chain of custody XE "chain of custody" - a documented transfer of material from one individual to another individual.  

civil law XE "civil law" - laws that regulate relations between individuals or between individuals and corporations.  Laws regarding property rights would be an example of civil laws.

civil suit XE "civil suit" - an action to enforce the rights or redress the wrongs of an individual, not involving a criminal proceeding. Decided on a "preponderance of the evidence".  

class-action suit XE "class-action suit" - a lawsuit filed by one or more people on behalf of themselves and a larger group of people "who are similarly situated".
Code of Federal Regulations XE "Code of Federal Regulations" - the Federal Register Act of 1935 required the recording of executive agency actions and procedures in the Federal Register, and the collection of this body of “law” in the Code of Federal Regulations.

Commission for Environmental Cooperation (CEC)- XE "Commission for Environmental Cooperation (CEC)-"  a mutual agreement between the United States, Canada, and Mexico to discuss and resolve environmental issues that affect North America.

common law XE "common law" - the system of laws originated and developed in England and based on court decisions, on the doctrines implicit in those decisions (precedent), and on customs and usages rather than on codified written laws.

complaint XE "complaint" - the first document filed with the court by a person or entity (plaintiff) claiming legal rights against another (defendant).
Congressional Quarterly XE "Congressional Quarterly" - describes the progress of proposed legislation.  www.cq.com 

conservationist (wise use)-

constituent XE "constituent" - a resident of a district or member of a group represented by an elected official. 

constitutional democracy XE "constitutional democracy" - government by the people, exercised either directly or through elected representatives and that adheres to the principles of social equality and respect for the individual within a community. Government establishes, codifies and enforces  rules, which attempt to balance interests.

counterclaim XE "counterclaim" - a retaliatory claim by a defendant against a plaintiff in a lawsuit intending to offset and/or reduce the amount of the plaintiff's original claim against the defendant.
culpability XE "culpability" - deserving of blame or censure as being wrong, evil, improper, or injurious.

debarment XE "debarment" - to exclude or shut out.

defendant XE "defendant" - the party against which an action is brought.  

democracy XE "democracy" - government by popular representation; a form of government in which the supreme power is retained by the people, but is indirectly exercised through a system of representation and delegated authority periodically renewed.

deposition XE "deposition" - the taking and recording of testimony of a witness under oath before a court reporter in a place away from the courtroom before trial.
discovery XE "discovery" - the efforts of a party to a lawsuit and his/her/its attorneys to obtain information before trial.  The information can be gained through demands for production of documents, depositions, interrogatories (questions and answers written under oath), and examination of the scene.

Earth Day XE "Earth Day" - Earth Day, which occurs annually on April 22, involves tens of thousands of events, from rallies and teach-outs to concerts and Earth fairs.  For more information, visit http://www.earthday.net

Earth Summit XE "Earth Summit"  (UNCED- United Nations Conference on Environment and Development- in 1992, 178 countries met to discuss environmental issues.  The "North" (Europe, North America and Japan) is consuming a disproportionate share of natural resources and generating the bulk of global pollution compared to the "South" (most of Asia, Africa and Latin America).  The "South" is consuming irreplaceable resources to provide for growing populations.  Three accomplishments were noteworthy:


1) Rio Declaration on Environment and Development- principles to be used to sustain development that safeguards the environment. XE "Rio Declaration on Environment and Development- principles to be used to sustain development that safeguards the environment." 

2) Agenda 21 XE "Agenda 21" - voluntary action plan that addressed environmental problems and to promote sustainable development.  Provided framework for United Nations in developing environmental policies in the future.


3) Forest Management Statement- non-binding statement that addressed management, conservation and sustainable development of forests.

enforceable requirements XE "enforceable requirements" - conditions or limitations in permits that, if violated, could result in the issuance of a compliance order or initiation of a civil or criminal action under federal or applicable state laws. 

environmental assessment XE "environmental assessment" - an environmental analysis to determine whether a federal action would significantly affect the environment and thus require a more detailed environmental impact statement.

environmental audit XE "environmental audit" - an independent assessment of the current status of a party's compliance with applicable environmental requirements or of a party's environmental compliance policies, practices, and controls.

environmental law XE "environmental law" - a body of state and federal statutes intended to protect the environment, wildlife, land and beauty, prevent pollution or over-cutting of forests, save endangered species, conserve water, develop and follow general plans and prevent damaging practices. These laws often give individuals and groups the right to bring legal actions or seek court orders to enforce the protections or demand revisions of private and public activity that may have detrimental effects on the environment.

environmental policy XE "environmental policy" - official rules and regulations concerning the environment that are adopted, implemented, and enforced by some governmental agency as well as general public opinion.

executive order XE "executive order" - a President's or Governor's declaration which has the force of law, usually based on existing statutory powers, and requiring no action by the Congress or state legislature.
Federal Register XE "Federal Register" - a daily publication that contains proposed rules by federal agencies.  http://www.access.gpo.gov/su_docs/aces/aces140.html

felony- usually a crime that is punishable by one or more years in a prison.

green plans XE "green plans" - comprehensive, long-range national environmental strategies.  Ex.  Netherlands- plan incorporates 1) integrated life-cycle management, 2) conservation of energy, and 3) improvement in product quality.  Components of the green plan include 'stand still'- not allowing the environment to degrade; stop pollution at the source rather than cleaning up the mess; 'polluter pays' principle; best technology available to deal with pollution; managed waste disposal; education and motivation of the public.

hazard assessment XE "hazard assessment" - an evaluation of the risk and potential problems of being exposed to a toxic substance.

hazardous material (hazmat)- XE "hazardous material (hazmat)-"  a chemical deemed hazardous or toxic by the U.S. Department of Transportation.

Hazardous Substance Superfund XE "Hazardous Substance Superfund" - a public fund that is used to pay for the cleanup of significant environmental threats.  

injunction XE "injunction" - a court order prohibiting a party from a specific course of action.

instructing the jury XE "instructing the jury" - an explanation of the law governing a case that the judge gives orally to the jury after the attorneys have presented all the evidence and have made final arguments, but before the jury begins deliberations.

interrogatories XE "interrogatories" - written questions to a party to a lawsuit asked by the opposing party as part of the pre-trial discovery process.

judgment XE "judgment" - the final decision by a court in a lawsuit, criminal prosecution or appeal from a lower court's judgment,
judicial branch XE "judicial branch" - the branch of the United States government responsible for the administration of justice.

Kyoto Protocol/Accord XE "Kyoto Protocol/Accord" - in 1997, at a meeting in Kyoto, Japan, many more-developed countries agreed to cut emissions of global warming gases, especially carbon dioxide, to 5.2% below 1990 levels by 2012. The Bush administration withdrew from this Agreement on the basis that it was too harmful to the United States economy and that agricultural lands and forests in the United States significantly reduce the impact of emissions.
laws XE "laws" - the body of rules and principles governing the affairs of a community and enforced by a political authority.

misdemeanor XE "misdemeanor" - usually punishable by one year or less in a county jail.

Montreal Protocol XE "Montreal Protocol" - an international agreement initially signed in 1987 to cut chlorofluorocarbon (CFC) production and other ozone-depleting chemicals  

by 50% by 1999 and not exceed 1986 levels of halons - 24 industrial countries, including the US, signed the treaty.
.  

motion for a new trial XE "motion for a new trial" - a request made for the case to be tried again on the basis that there were significant legal errors in the way the trial was conducted or that a judge or jury obviously came to an incorrect result.
motion for judgment on the pleadings XE "motion for judgment on the pleadings" - the government asks the court to decide the case without further arguments from either side.
motion for summary judgment XE "motion for summary judgment" - a request made by the defendant in a civil case. Asserts that the plaintiff has raised no genuine issue to be tried and asks the judge to rule in favor of the defense. Typically made before the trial.

multiple use XE "multiple use" - policy, which allows public lands to be used for a variety of purposes including timber, grazing, mineral extraction, recreational, etc.  

negligence XE "negligence" - failure to exercise the degree of care considered reasonable under the circumstances, resulting in an unintended injury to another party.

nongovernmental (environmental) organizations XE "nongovernment (environmental) organizations" - private organizations, foundations, societies, research groups, and professional associations that share environmental concerns.  Example- Sierra Club.

nuisance XE "nuisance" - a use of property or course of conduct that interferes with the legal rights of others by causing damage, annoyance, or inconvenience.

OPEC oil embargo XE "OPEC oil embargo" - the Organization of the Petroleum Exporting Countries (OPEC) was created in1960 and includes Iran, Iraq, Kuwait, Saudi Arabia and Venezuela, Qatar, Indonesia, Socialist Peoples Libyan Arab Jamahiriya (Libya), United Arab Emirates, Algeria, Nigeria, Ecuador, and Gabon. OPEC is headquartered in Vienna, Austria.  OPEC's objective is to co-ordinate and unify petroleum policies among member countries.  In 1973, as a response to the United States supplying munitions to Israel during the Yom Kippur War, OPEC voted to cease selling oil to the United States.  As a result, gasoline prices surged, long gas lines developed, odd-even days were established for purchasing gasoline, and the national highway speed limit was reduced to 55 mph.  The embargo was lifted in 1974.  (Author's Note- I remember it too well.  Waking up at 3 AM to wait in lines to purchase gasoline on even days!).
plaintiff XE "plaintiff" - the party that institutes a suit in a court.

pocket veto XE "pocket veto" - the indirect veto of a bill received by the President within ten days of the adjournment of Congress, effected by retaining the bill unsigned until Congress adjourns. 

policy XE "policy" - a plan or course of action, as of a government, political party, or business, intended to influence and determine decisions, actions, and other matters.  Includes laws, principles, executive orders, codes, statutes, or goals.

precautionary principle XE "precautionary principle" - when an activity raises threats of harm to human health or the environment, precautionary measures should be taken even if cause and effect relationships are fully established.  

precedent XE "precedent" - a judicial decision that may be used as a standard in subsequent similar cases.

preservationist movement XE "preservationist movement" - turn-of-the-century movement oriented to saving wild lands and reversing changes induced by resource industrialism and urbanization.

pretrial conference XE "pretrial conference" - a meeting of the judge and lawyers to discuss which matters should be presented to the jury, to review evidence and witnesses, to set a timetable, and to discuss the settlement of the case.

primary standard XE "primary standard" - the maximum amount of a pollutant that is allowed by the Environmental Protection Agency to be present in air or water without having an adverse effect on human health.  

rational choice XE "rational choice" - a utilitarian concept that believes that the benefits should outweigh the costs in all policies and decisions.  Policies should attempt to bring about the most amount of good for the most amount of people.  Flaws in this concept include 1)  everyone cannot agree on what is a benefit- what is a benefit for one person is not necessarily a benefit to another; 2) conflicting needs cannot always be compared due to lack of complete information; 3) hidden costs and status quo systems hinder the adoption of new ideas; 4) creating new policies creates risk to those who propose it.

regulations XE "regulations" - a principle, rule, or law designed to control or govern conduct. 

request for information (RFI) XE "Request for Information (RFI)" -  one party asks the other party to admit or deny certain facts. The information learned through this discovery technique allows the trial to proceed more efficiently as the parties can determine beforehand which issues they agree upon and which issues they do not. That is, the more the parties admit, the less will remain for the judge or jury to decide.
request for production of documents XE "request for production of documents" - both parties may seek relevant documents, files, photographs, video or audiotapes, etc. that are in the possession of the opposition.
resilience XE "resilience" - the ability to recover quickly from change, disturbance or misfortune. 

Sagebrush Rebellion XE "Sagebrush Rebellion" - a political movement that occurred in Alaska and the western United States during the late 1970s that opposed restrictive rules of federal land.

SLAPP XE "SLAPP" - Strategic Lawsuits Against Political Participation.  Usually filed by businesses to harass citizens who criticize environmental policies.  

slash-and-burn XE "slash-and-burn" - a practice wherein a portion of a natural forest is cut down and the organic material burned.  The land is then used for agriculture until the soil can no longer support the nutrient requirements of the crops.  The land is then abandoned.  

spaceship earth environmental worldview XE "spaceship earth environmental worldview" - a view that expresses the fragile nature and aspects of a finite earth and the factors that sustain it.  

standing XE "standing" - having a valid interest in a case.  In addition to standing, plaintiffs must show that their case represents a 'live' legal dispute that is likely to result in a final and meaningful judgment, and that there is a present controversy for which a decision is needed.

stare decisis XE "stare decisis" - the principal that precedent decisions are to be followed by the courts. 
When a point has been settled by court decision, it forms a precedent that is not afterwards to be departed from. The courts can overrule cases based on stare decisis when cases have been hastily decided, or are contrary to legal principle(s).

statute XE "statute" - another name for law.

statutory law XE "statutory law" - written law passed by a governmental body, either a state or federal legislature.

strategic lawsuits against public participation (SLAPPs)- XE "strategic lawsuits against public participation (SLAPPs)-"  countersuits filed by industry against environmental groups in response to what is seen as a hostile action.  SLAPPs are based on libel, slander, defamation of the company, etc.  The expense and trouble involved with a SLAPP may be enough to cause the environmental group to cease their action.

subpoena XE "subpoena" - a writ requiring appearance in court to give testimony.

summons XE "summons" - a document issued by the court at the time a lawsuit is filed, stating the name of both plaintiff and defendant, the title and file number of the case, the court and its address, the name and address of the plaintiff's attorney, and instructions as to the need to file a response to the complaint within a certain time.

Superfund site XE "Superfund site" - a location of a hazardous substances that is a major threat to the public health.  Superfund sites are ranked in terms of their priority to be cleaned up by placing them on the National Priorities List.  Payment to clean up the Superfund site comes from the Hazardous Substance Superfund.  

sustainable cultivation XE "sustainable cultivation" - practices that are used in the production of agricultural products that will allow the production to continue on the same land for generations to come.  Soil conservation, erosion prevention, soil salinity, etc. are issues that are dealt with and solved.

tort XE "tort" - damage, injury, or a wrongful act done willfully, negligently, or in circumstances involving strict liability, but not involving breach of contract, for which a civil suit can be brought.

trial XE "trial" - the examination of facts and law presided over by a judge with authority to hear the matter (jurisdiction).
United States Code (U.S.C.)- XE "United States Code (U.S.C.)-"  the collection of all federal statutes.  http://www4.law.cornell.edu/uscode/

verdict XE "verdict" - the decision of a jury after a trial, which must be accepted by the trial judge to be final.
wicked problems XE "wicked problems" - environmental problems with no simple right or wrong answer.  

World Trade Organization (WTO) XE "World Trade Organization (WTO)" - global international organization created in 1995 and headquartered in Geneva, Switzerland, dealing with the rules of trade between nations. At its heart are the WTO agreements, negotiated and signed by the bulk of the world’s trading nations and ratified in their parliaments. The goal of the WTO is to help producers of goods and services, exporters, and importers conduct their business.

Yellow Book XE "Yellow Book" - a guide to federal environmental enforcement.  http://es.epa.gov/oeca/fedfac/yellowbk

