SNC – 1DO:  Ecosystems
Life on Earth

- due to the size of our planet and its location in our solar system, it is the one planet in our solar system capable of sustaining life.  The 2 main reasons for this is the fact that the planet is large enough to create gravity strong enough to hold an atmosphere and that the atmosphere contains oxygen.  
- there are 3 critical areas that are important to maintaining life on earth:

a)  Atmosphere:  - acts like a blanket to moderate surface temperatures (prevents excessive warming or cooling) and it blocks solar (U.V.) radiation which would eventually kill off most life on earth.
b)  Lithosphere – is the rocky outer shell of the earth that makes up the earth’s surface and is between 50 – 150 km thick.

c)  Hydrosphere – is any of the water on the surface or in the ground
Scientists often use the term “Biosphere” to describe areas within the above 3 spheres in which life exists.  The most common areas are in the water and on land, but some life does exist deep in the ground.  
Ecosystems 
- these are defined as all the living organisms (from many different species)  that share an area and interact together and along with the non-living environment
- all of those things in an ecosystem that are living are called the BIOTIC factors and the non-living factors are called the ABIOTIC factors (and include such things as wind, rain and temperature)

- ecosystems vary greatly in size and in the make up of organisms that live in them 

  some examples include:
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- most ecosystems are termed “SUSTAINABLE” in that they maintain a constant set of characteristics over a long period of time

- not all ecosystems are natural, that is some are created artificially by humans but these are not usually sustainable on their own and require lots of outside intervention
Energy Flow in Ecosystems

- all living things require energy in order to live properly
- the original source for all energy on our planet is the sun which produces RADIANT energy that arrives at earth in two forms:  invisible (U.V.) and visible (light energy)

- of this energy, 30% is reflected back into space after bouncing off of clouds and almost 70% is absorbed by the land, ocean and atmosphere and is turned into THERMAL energy

- less than 0.1% of the solar energy is trapped by green plants and converted into chemical energy by a process called PHOTOSYNTHESIS.  

- in this process, a chemical called CHLOROPHYLL traps the solar energy and stores it in the bonds that hold atoms together – the atoms that are used to provide the bonds are carbon dioxide and water and they are rearranged to make a sugar molecule called GLUCOSE and some oxygen.  

- Photosynthesis can be summarized in the following equation:

  Carbon Dioxide + Water ( Glucose + Oxygen

Now, living things need to extract the stored energy from the sugar molecules in order to live.  This process is called “Cellular Respiration” and it occurs continuously in all living cells and it is the exact opposite of photosynthesis:

   Glucose + Oxygen ( Carbon Dioxide + Water
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Each species in an ecosystem has a role to play.  This role is called its ECOLOGICAL NICHE and includes how it behaves and especially what it feeds on or eats.  

Organisms which are capable of photosynthesis are called PRODUCERS because they make their own food.  All other organisms must obtain their food by eating something and they are called CONSUMERS.  
There are many different kinds of consumers and they include:

a) HERBIVORES – these organisms eat plants or other producers ex: Cow

b) CARNIVORES – these organisms eat other animals ex: wolf

c) OMNIVORES – eat both plants and animals ex: bears, humans

d) SCAVENGERS – eat from the remains of something else ex: hyenas

FOOD WEBS - are used to show the feeding interactions amongst the different species in an ecosystem.  The organisms nearer to the top eat those below them and the direction of the arrows shows which way the energy is flowing.
                A Forest Food Web


    An Aquatic Food Web
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The organisms in a food web occupy different feeding levels (called TROPHIC LEVELS).  Producers occupy the lowest or First Trophic Level.  The next level or Second Trophic Level includes organisms that eat producers and so they are also called Primary Consumers.  The next level or the Third Trophic Level contains Secondary Consumers because they eat primary consumers.  (see diagram)
Food webs are useful to determine what happens when an organism is either eliminated or added to an ecosystem.  
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The ability of an ecosystem to sustain its food web depends on the biomass of each feeding level that is present.  Ex: There must be enough seeds to keep each mouse alive and there must be enough mice for each snake and enough snakes for each hawk.  Why?  Because when one organism eats another, it only gets about 10% of the available energy from that organism (the rest is lost as heat or remains in parts that are inedible).

So: (in 1 week)


1 Hawk






(eats)






3 Snakes






(eats)






6 mice











(eats)






180 seeds

Biogeochemical Cycles – Recycling Matter in Nature
- remember from chemistry – atoms can not be created or destroyed but they often shift from one molecule or form to another

- this is especially useful in nature because it is very good at recycling matter from one organism and putting it into other forms in other organisms.  

Example # 1 – The Water Cycle
- Water from the lakes and oceans evaporates into the sky where it condenses in clouds and eventually returns to the earth through rain.  It then requires time to work through the ground until it can evaporate again as the cycle keeps going.  
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Ex. # 2 – The Carbon Cycle
- Carbon is the most common element in living things because it’s structure allows it to make thousands of stable molecules needed to maintain life.  Much of this cycle happens between plants that use the carbon dioxide that is in the air and turn it into sugar.  Large amounts of carbon are trapped in coal and oil deposits or have dissolved into the ocean waters so this cycle tends to be slow.  Human activities like burning fossil fuels and deforestation have altered the natural balance of the carbon cycle and have put large amounts of carbon dioxide into the air which has resulted in global warming and the altering of ecosystems.  
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Example # 3 – Nitrogen Cycle
- biologically speaking, nitrogen is an extremely important molecule because it is one of the main ingredients in protein which has thousands of functions in our bodies.

- nitrogen from the air is captured by soil bacteria (called nitrogen fixing bacteria) because they turn it into compounds that plants can absorb and then animals eat it.  When animals die, decomposers return some of the nitrogen to the soil and some of it goes back to the atmosphere again.
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Biotic and Abiotic Factors in an Ecosystem

· These factors determine where an organism can live and how well it will flourish in this location

· A LIMITING FACTOR is either a biotic or abiotic factor that restricts the size of a population

ABIOTIC  FACTORS

· Determines where an organism can live because it affects their ability to survive
· The “best” set of conditions is referred to as the OPTIMUM RANGE while the range in which the species can live is called the “TOLERANCE RANGE” .  In this range, the organisms will experience stress at the ends of the range. The tolerance range for each species is different.

· Some key abiotic factors include:
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terrestrial
2cosystems

ight availability

Clear-cutting and fire remove shade and expose the remaining organisms to much more light.

water availability

Damming rivers and draining swamps and marshes change water availability. Irrigation increases
water availability.

nutrient availability

Farming practices may increase or decrease nutrient levels in the soil.

temperature

Global warming is decreasing suitable habitat for many cool-adapted species.

aquatic
ecosystems

light availability

Activities that increase erosion or stir up the bottom cloud the water and reduce light penetration.

nutrient availability

Nutrient runoff from agriculture and urban environments increases the nutrient content of surface
water and groundwater, causing algal blooms.

acidity Acidic air pollution results in acid precipitation. Carbon dioxide emissions produced by the burning of
fossil fuels are increasing the acidity of the oceans.
temperature Industries and power plants release heated waste water into lakes and rivers, killing fish and other

organisms.

salinity

Salting highways and long-term irrigation practices can cause salt to accumulate.





BIOTIC FACTORS
· Determines the species success in the area they are living in.  

· Involves the interactions among individuals living in the ecosystem including the following:
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competition two individuals vie for the same .
resource

Foxes and coyotes both feed on common prey such as mice and rabbits.
Humans and insects compete for the same crop plants.

predation one individual feeds on another .

Lynx prey on snowshoe hares.
Leeches and black flies are “micro-predators” that feed on humans.

mutualism two individuals benefiting each other '

Nitrogen-fixing bacteria live in the roots of certain plants. The plants provide
sugars to the bacteria. The bacteria provide nitrogen to the plant.

feeds on a host organism

parasitism one individual lives on or in and * Tapeworms are parasites of cats and dogs.

Microbes that cause malaria live within human biood cells.

commensalism | one individual benefits and the other | ©
neither benefits nor is harmed

Many birds nest in particular kinds of trees or in abandoned burrows.
Spanish moss lives on certain tree species.





CARRYING CAPACITY is a term that describes the upper population limit that an ecosystem can support.  Some of the factors that determine this include the demand for food, water and shelter.

BIODIVERSITY refers to the variety of life that exists in an ecosystem.  Unfortunately, biodiversity is under attack from pollution and changes in the environment.  
EXTINCT – refers to when there ar COnce no more members of a species alive

EXTIRPATED – when members of a species no longer live in the wild – but a few may still be alive in a zoo.

ENDANGERED – species that are in immediate danger of going extinct

THREATENED – are species that may become endangered if current trends continue

SPECIAL CONCERN -  may become threatened  due to a combination of factors

Specific Threats to ecosystems come from:

· Acid rain

· Oil Spills  

· Plastics in the ocean
· Non-native species that enter another ecosystem.

· Pests and pesticides

BIOAMPLIFICATION – occurs when a toxin enters the lowest level of the food chain and as the higher members eat more of the lower members, then the toxin will become more concentrated in them until, at the top of the chain, the amounts of the toxin reach fatal or toxic levels as shown below:
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Figure 3 DDT bioaccumulates up the food chain, Gulls require more food because they are
warm-hloaded and must maintain their body temperature; therefore, they accumulate more DDT.




