
ENVIRONMENTAL SCIENCE 
Many things in Environmental Science involve non-living aspects of our world.  This 
includes the atmosphere, water, soil, and even plate tectonics. 
 
 
The layer of gases surrounding the Earth are known as the atmosphere.  These are 
separated into many different layers. 
 
Troposphere:  The weather breeder 

¶ Extends 17km (11 miles)  

¶ Extends 8km (5 miles) above 
   the two poles 

¶ Is composed of 78% Nitrogen 
   and 21% Oxygen 

 
Stratosphere:  %ÁÒÔÈȭÓ 'ÌÏÂÁÌ 3ÕÎÓÃÒÅÅÎ 

¶ Extends 17km - 48km  
  (11 - 30 miles) above 

¶ High concentration of ozone 

¶ Stops about 95% of UV Radiation from reaching the surface 
 

Mesosphere:   

¶Extends 50km - 85km (31 - 53 miles) 

¶Temperature drops with increasing altitude 

¶The third layer of the atmosphere 
 
 
 
The earth is divided into sections similar to the atmosphere.  These are sections of 
organic and inorganic areas. 
  
Biosphere:  Zone of earth where life is found (Extends 12 miles high) 

¶Contains the atmosphere, hydrosphere, and the lithosphere 

¶Where life is found 

¶Sometimes called the ecosphere 
 
Hydrosphere:  %ÁÒÔÈȭÓ ×ÁÔÅÒ ÓÕÐÐÌÙ 

¶Liquid water (oceans, lakes, and other bodies of surface water) 

¶Frozen water (polar ice caps, floating ice caps, and permafrost) 

¶Water vapor (in the atmosphere) 
 
Lithosphere:  Outer shell of the earth 

¶Composed of crust and the  
   rigid, outermost part of  
   the mantle, outside the  
   asthenosphere.  

¶Hold the tectonic plates 

¶10km - 65km (6 - 40 miles)  
    deep 

 
Mantle:   

¶Thick, solid zone surrounding  
   ÔÈÅ ÅÁÒÔÈȭÓ ÃÏÒÅ 

¶Mostly solid rock,  
   however on the outer edge of the mantle there is a very hot zone of rock    

that is half melted 

¶This hot zone is known as the asthenosphere 
 
Core:  Inner Earth 

¶Very hot innermost part of the earth 

¶The two sections are the inner core and the outer core 

¶The inner core is solid although extremely hot because of the pressure 

¶The outer core is made up of molten metal 
 
Plate Tectonics 
4ÈÅ %ÁÒÔÈȭÓ ÃÒÕÓÔ ÉÓ ÍÁÄÅ ÏÆ ÍÁÎÙ ÐÌÁÔÅÓȢ  "ÅÃÁÕÓÅ ÏÆ ÒÉÓÉÎÇ ÍÁÇÍÁ ÁÎÄ ÈÅÁÔȟ ÔÈÅÓÅ 
plates are in constant motion.  Depending on the type of motion, various geo-
graphic structures are produced by the crust running into other plates. 
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Transform Fault (Strike-slip fault) - Where the 
plates move in opposite but parallel directions. 
Divergent Plates - Where the plates move apart 
in opposite directions. 
Convergent Plates - Where the plates are 
pushed together. 

Surface Water:  Water that does not penetrate into the ground or evaporate back 
into the atmosphere through evaporation and transpiration. 
Ground Water:  Water that sinks into the ground and remains in an underground 
aquifer. These aquifers are slowly renewed, and very susceptible to pollution. 
 
Water Cycle:  The hydrologic cycle 

¶Water is evaporated  
   from the surface into  
   the atmosphere 

¶It condenses, and then  
   falls back to the ground 

¶When it falls back to  
   the ground, some is  
   runoff, some is used  
   for power, some is used  
   for plants, and some  
   are absorbed into  
   aquifers. 

¶Plants emit water back  
   through their pores, and the water is then evaporated again, while ground 
water is just evaporated, and the cycle starts again. 
 

Ocean Currents:   

¶Ocean currents are very important to transferring heat throughout the 
world.  It is predicted that if these currents were to stop, it would bring ice 
ages to many countries in Europe. 

Soil is very important to our world today.  Soil governs where we can grow food, 
the amount of water available, and the type of scenery that will exist. 
 
Rock Cycle: 
The rock cycle does not have a step one.  
It is a constant recycling of rock matter 
placed in different conditions, which 
produce different products.  These prod-
ucts are dependent on the time, pressure, 
and heat that they are exposed to.   
 
Soil Types: 
The soil is made out of many different 
types of materials.  These, just like the 
atmosphere, are divided into categories. 

 

¶O Horizon:  Fresh or decaying organic material, 
leaves, twigs, etc 

¶A Horizon:  Topsoil, holds the organic matter, 
water, and nutrients needed for plants to grow 

¶E Horizon:  Zone in which leeching occurs (not 
always     present 

¶B Horizon:  Subsoil, usually contains an accumu-
lation of nutrients and some organic material 

¶C Horizon:  Parent material, broken down bed-
rock.  What soil is derived from 

¶Bedrock:  Parent material to the C Horizon, very 
few nutrients and little organic matter 

WATER 

SOIL 

LIVING WORLD 
The other aspect of Environmental Science is the living aspect.  This includes eco-
systems, energy flow, and the cycle of nutrients that are vital to life. 

Ecosystems are the communities of different species that interact with each other, 
and the non-living factors. 
 
Populations and Communities:   

¶A population is a group of individual organisms of the same species living in 
a particular are. 

ECOSYSTEMS 

¶A community is many populations of all species living and interacting in a 
particular area during a particular time. 

Although there is a strong similarity between populations and communities, the 
difference is significant, and should be specially noted. 

 
Niches: 

¶Way of life for a specific species in an ecosystem 

¶Includes all physical, chemical, and biological conditions a species needs to 
live and reproduce in an ecosystem 

¶Is very useful when describing a species, and when classifying a population. 
ɉ,ÉÖÉÎÇ 7ÏÒÌÄ #ÏÎÔÉÎÕÅÄȣɊ 

EARTH SYSTEMS 
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Species Interactions (Symbiosis) 

¶Parasitism:  Parasitism is when one species (parasite) feeds by eating another organism 
(host).  ParasiteɂBenefits    Hostɀ Harmed 

¶Mutualism:  Two species involved, and interact in such a way that it is beneficial to both 
species.  Species1ɂBenefits    Species2ɂBenefits 

¶Commensalism:  Benefits one species, but the other species is neither harmed nor 
benefits.  Species1ɂBenefits     Species2ɂNeither 

¶Predation:  Two species involved, and interact so that one species preys on the other 
species. 

  
Interspecific competition is when organisms in two different species battle for the same 
resources.  This creates stress among both organisms, and creates competitive exclusion. 
 
 
Energy is a necessary aspect to any motion in the world.  All living things need energy to 
function properly.  How energy flows from species to species is very important. 
 
Trophic Levels: 

¶ Tertiary Consumers: Organisms that consume 
   secondary consumers.  (Carnivores) 

¶ Secondary Consumers: Organisms that  
   consume primary consumers (Carnivores) 

¶ Primary Consumers: Organisms that 
   consume producers (Herbivores) 

¶ Producers: Organisms that use organic 
   and inorganic materials from the 
   environment to grow 

 
Energy Loss: Energy is always lost when it is transferred from one trophic level to another 
trophic level.  Energy cannot be destroyed, but the quality of energy changes, and cannot be 
used as readily. 
 
Biomass: The dry weight of all organic matter contained in its organisms 
Pyramid of Energy Flow: A pyramid that illustrates the amount of energy lost when it is trans-

ferred from trophic level to trophic level. 
Gross Primary Productivity: The rate at which the  
 producers change solar energy into chemical  
 energy for biomass. 
Net Primary Productivity = Rate at which biomass is  
 stored (GPP)   -   Rate at which chemical energy  
 stored as biomass is used. 
 
Food Chain: A food chain is a list of organisms that eat the 
organism that precedes it on the chain.  Each member of a 
food chain is usually on a different trophic level.  It is a  
good display of how energy is transferred through various 
animals. 
Food Web: A food web is a complex network of food chains. 
They have many different organisms, and are connected  
to one another through a common  organism.  Trophic  
levels can also be assigned to food webs. 
 
 
 
Biodiversity: Biodiversity is a variety of different species, variability, ecosystems, and func-
tions needed for living.  There are many different types of biodiversity, and they are used to 
determine the health of a specific environment or a region. 

¶Genetic Diversity: A difference in the genetic makeup of a particular individuals in spe-
cific species. 

¶Species Diversity: A variety among the species or types of living organisms found in 
different habitats around the earth. 

¶Ecological Diversity: A number of different forests, deserts, grasslands, streams, lakes, 
oceans, coral reefs, wetlands, and other biological communities. 

¶Functional Diversity: Chemical or biological functions that are needed for organisms to 
survive.  These include energy flow and matter recycling.   

 
There are many risks to biodiversity.  One of the main risk is the loss of habit, which is causing 
extinctions.  Many studies show that one out of every eight known plant species is threatened 
with extinction.  Many estimates place the number around 140,000 plants a year. 
 
One major threat to biodiversity is the easy types of travel.  Many animals that have diversified 
through the years are now coming in contact with each other by riding a boat overseas, or 
being brought as a pet across the country.  This is causing less and less genetic biodiversity, 
and the risk of these animals becoming extinct grow rapidly. 

NATECHARTS 

Natural Selection: 
Natural selection is the process where some individuals of a specific population have geneti-
cally based traits that increase their chances of survival and their ability to produce offspring.  
Favorable traits become more common, because they are the 
ones who survive to pass on their genes, while unfavorable 
traits become less common because they are not passed on. 
 
Three necessary conditions: 

¶Variability: There must be a variety of the trait that is to 
change already available in the population. 

¶Heritable: The trait must be able to be passed down 
from generation to generation. 

¶Differential Reproduction: The trait must help the 
organisms to somehow increase its ability to reproduce 
more rapidly, or create more offspring. 

 
Peppered Moth: 
One of the most famous examples of natural selection through microevolution is the pep-
pered moth in England.  This moth has camouflaged into two different appearances.  One 
moth is white, to blend in with white lichen that grows on trees in their native habitat, white 

the dark colored moth blends into the dark colored bark.  
The number of these moths has varied over time.  Dur-
ing a time when the lichen was very prevalent, the white 
moth was the dominant moth.  When the Industrial 
Revolution started, soot covered the lichen, making the 
trees dark in color, and the dark moth became preva-
lent.  This is because the prevalent moth could blend 
into their habitat, and avoid being eaten by predators. 
 
Galapagos Finches: 
4ÈÅÓÅ ÆÉÎÃÈÅÓ ÁÒÅ ÁÌÓÏ ËÎÏ×Î ÁÓ $ÁÒ×ÉÎȭÓ &ÉÎÃÈÅÓȢ  4ÈÅÙ 
are found on the Galapagos Islands, and they have 
evolved drastically.  They difference that they have 
encountered are the shapes of their beaks.  Depending 
on what type of food and flower they are around, the 
finches have different types of beaks to allow them to 
reach into the stem of the flower they eat from. 

Ecological Succession: 

¶A gradual change in the species composition of a given area 

¶Primary Succession - The first sign of life moving into lifeless ground.  Pioneer species. 

¶Secondary Succession - When some life is present on the ground.  Larger plants begin 
to move into the area, these plants are slower growing, but have more resistance. 

Climate Change: See global warming (Global Change) 

Carbon Cycle: Based on CO2  in the atmosphere.  Carbon cycles from all living things either into 
the earth, or into the bottom of the ocean.  After enough heat and pressure, the carbon 
transforms into fossil fuels that contain carbon.  When these fossil fuels are extracted and 
burnt, the carbon is released back into the atmosphere.  The carbon cycle is a very long-term, 
and slow cycle. 
 
Nitrogen Cycle: The nitrogen cycle is broken down into 
many steps. 

¶Nitrogen Fixation - Bacteria convert N2 gas into 
ammonia that can be used by plants 

¶Nitrification - Most of the ammonia is converted to 
nitrite ions (toxic to plants) and nitrates (taken up 
by plants). 

¶Assimilation - Plant roots take up ammonia and 
nitrate ions to make nitrogen-containing organic molecules like DNA, amino acids, and 
proteins. 

¶Ammonification - Bacteria converts the organic matter that contains nitrogen into 
simpler compounds of ammonia and salts containing ammonia ions. 

¶Denitrification - Bacteria converts the nitrogen and nitrogen containing salts into nitrite 
and nitrate ions, and then into nitrogen gas and nitrous oxide gas. 

ENERGY FLOW 

POPULATION 
Population ÉÓ Á ÖÅÒÙ ÓÅÒÉÏÕÓ ÉÓÓÕÅ ×ÈÅÎ ÉÔ ÃÏÍÅÓ ÔÏ ÏÕÒ ×ÏÒÌÄ ÁÎÄ ÏÕÒ ÅÁÒÔÈȢ  4ÈÅ ÅÁÒÔÈȭÓ 
human population is growing at a very fast rate.  It is predicted to double again in around fifty 
years.  A serious issue of our world is where all the people are going to live, and where all the 
food is going to be produced.  This concern is pushing many countries to create laws on how 
the amount of children allowed, and other laws trying to slow the growth rates. 

Age Structure Diagrams: A diagram showing the proportion of the population of each sex at 
each age level.  They show either both percentages or number of a specific gender at each 
age group.   
 
There are four main types of growth patters that can seen in an age structure diagram. 

¶Rapid Growth - Rapid growth is seen when a very high percentage of the population are 
newborns.  The population is increasing exponentially,  and very rapidly.  This type of 
growth is going on in countries such as Guatemala, Nigeria, and Saudi Arabia. 

¶Slow Growth - This growth pattern has 
a population that is spread how a 
ÓÌÏ×ÌÙ ÇÒÏ×ÉÎÇ ÃÏÕÎÔÒÙȭÓ ÐÏÐÕÌÁÔÉÏÎ 
should.  The highest percentage is the 
youngest, but not by very much.  This 
type of growth is happening in the 
United States, Australia, and Canada. 

¶Zero Growth - This pattern shows no 
growth happening at all.  The percent-
age of the population is almost equally 
spread out through the whole popula-
tion.  This growth is occurring in Spain, Austria, and Greece. 

¶Negative Growth - Negative growth shows a lower percentage of the population in the 
young than in the old.  This is a very bad sign for countries because their future in uncer-
tain.  Some of these countries are German, Bulgaria, and Sweden.         ɉ0ÏÐÕÌÁÔÉÏÎ #ÏÎÔÉÎÕÅÄȣɊ 

LIVING WORLD (CONTINUED) 

ECOSYSTEM DIVERSITY 

NATURAL ECOSYSTEMS CHANGE 

NATURAL BIOCHEMICAL CYCLES 

DEMOGRAPHICS 


