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Types of Substances

organic
 always contain atoms 
  of carbon and hydrogen
 often contains atoms of 
  nitrogen and oxygen

proteins
sugars
fats

inorganic
 do not contain a  
  combination of carbon 
  and hydrogen

water (H2O)
carbon dioxide (CO2)
ammonia (NH3)

food
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*Matter cycles through an ecosystem.

*Energy flows through an ecosystem.
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Cycling of Organic Matter
Page 50

Matter must be recycled to maintain life on Earth.

Matter is made up of atoms,  takes up space and has mass.

In nature, matter is not destroyed; it is either transformed 
into different types of matter or moved from one location 
to another in processes we call cycles. 

The atoms inside your body are billions of years old, having
traveled through space, soil, rock, water, air, and other living 
organisms. In fact, it is likely that some matter inside your body 
was once found in a dinosaur...or its poop. 

DO NOT COPY
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Biogeochemical Cycles

Inorganic substances cycle through organisms, the atmosphere, the 
oceans, and even rocks. Since these chemicals cycle through both the 
biological and the geological world, we call the overall cycles 
biogeochemical cycles. We will study two of these cycles.

1.  Carbon Cycle
2.  Nitrogen Cycle

Reservoirs are those parts of a cycle where the chemical is stored 
in large quantities for long periods of time (ie/ the atmosphere, 
oceans and Earth's crust).

atmospheric carbon > 0.039%
atmospheric oxygen > 20.95%
atmospheric nitrogen > 78.09%
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The Carbon Cycle 
Page 62

Carbon is the key element in living things.  Two key processes are
involved in the carbon cycle: photosynthesis and cellular respiration.

1.  Photosynthesis

carbon dioxide  +  water  >  glucose  +  oxygen

light 
energy 

(from atmosphere) (from soil)

  CO2         +     H2O   >     C6H12O6   +    O2

2.  Cellular Respiration

glucose  +  oxygen   >  carbon dioxide  +  water  +  energy 

  C6H12O6   +    O2     >      CO2    +     H2O   +    energy
  

light 
energy 

http://safeshare.tv/w/dXDJjjuiss

http://www.youtube.com/watch?v=dDBU0lg-HYE
http://safeshare.tv/w/dXDJjjuiss
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Carbon Cycle
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Carbon Cycle
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The Nitrogen Cycle 
Life depends on the cycling of nitrogen.  Nitrogen is required so 
cells can make proteins and for the synthesis of DNA*.  The 
movement of nitrogen through ecosystems is called the nitrogen
cycle and is complex.

*deoxyribonucleic acid

To be useful to organisms, atmospheric nitrogen (N2) must be 
supplied as nitrate ions (NO3).  This occurs through the process 
of nitrogen fixation by lightning or bacteria.

Denitrification is the process by which nitrites are broken down 
into nitrates by bacteria, then the nitrates are broken down into 
nitrogen gas.  N2 is then released into the atmosphere.
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Nitrogen Cycle
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Nitrogen Cycle
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Assignment - Indicator Species

Name - __________________________________________

Due Date – Wednesday, February 4, 2015

[bookmark: _GoBack]

Using the Internet, find three indicator species.  Complete the chart below for the indicator species you have chosen.  An example has been provided for you.  On the next page, provide the URLs of the sites from which you obtained your information/picture.





		Indicator 

Species

		Location

		Environmental 

Problem

		Picture



		

coral





		

ocean



		

rising ocean temperatures

		[image: https://encrypted-tbn3.gstatic.com/images?q=tbn:ANd9GcTvJOsmpvwJCtlrg9UGgHDDaDl4U3eSD_YwB8zsiWnJZq5AQ3oqBtgRzYal]



		















		

		

		



		















		

		

		



		















		

		

		









URLs

Example 	

http://eol.org/info/465

https://www.google.ca/search?q=coral&biw=1366&bih=673&source=lnms&tbm=isch&sa=X&ei=-gLJVNKGKYWTyASQ-YCoCw&ved=0CAYQ_AUoAQ#tbm=isch&q=coral+bleaching+before+and+after











Your First Indicator Species

























Your Second Indicator Species

























Your Third Indicator Species
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Article Review

Keeping Threatened Amphibian Species Afloat



1.  Name three biomedicines that come from amphibians.

a. _________________________________________________________________

b. _________________________________________________________________

c. _________________________________________________________________



2. What is the name of the frog that provides a chemical for preventing HIV infection.

____________________________________________________________________



3. Name two important life functions the skin of frogs provides.

a. _________________________________________________________________

b. _________________________________________________________________



4. What is the name of the pesticide that has been widely used in the US and is affecting frogs since it can be absorbed through their skin?

____________________________________________________________________



5. What are the two organ systems that are affected from such environmental pollutants?

a. _________________________________________________________________

b. _________________________________________________________________



6. How are tadpoles exposed to atrazine?

____________________________________________________________________



7. What happens to the tadpoles when exposed?

____________________________________________________________________



8. Name three other pesticides that act similarly to atrazine.

a. _________________________________________________________________

b. _________________________________________________________________

c. _________________________________________________________________



9. Where else has atrazine been detected?

____________________________________________________________________



10. What scientific evidence may be linked to the exposure of humans to atrazine?

____________________________________________________________________



11. What species, in the 1970’s, was considered to be the most abundant vertebrate in the eastern US?

____________________________________________________________________





12. What do such vertebrates mostly eat?

______________________________________________________________________



13. In areas where there has been significant loss of vertebrates, what has occurred with the invertebrate populations?

______________________________________________________________________



14. What are two negative impacts of an increase in invertebrate populations?

a. ____________________________________________________________________

b. ____________________________________________________________________
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THE DAY THEY PARACHUTED CATS INTO BORNEO

This is an activity that demonstrates the importance of the connections among the different components (both abiotic and biotic) in an ecosystem.  It also illustrates how difficult it is for humans to identify all these components and their relationships.  Work in pairs and try to arrange the following events in chronological order.  When you think you have the correct sequence, ask me for the answer- By the way, this is based on a real situation.


Rats brought the plague.       

Rats increased.       

Cats died.   

Caterpillar numbers went up.


WHO (World Health Organization) sent DDT to Borneo.      

Mosquitoes were wiped out.


Caterpillars ate grass roofs.   

Cats were parachuted in.  

Cats caught lizards containing DDT.


Roaches stored DDT in their bodies.       

Lizards disappeared.       

Lizards slowed down.


Lizards ate roaches and got DDT

In the early 1950s, there was an outbreak of a serious disease called malaria amongst the Dayak people in


Borneo. The World Health Organization tried to solve the problem. They sprayed large amounts of a chemical called DDT to kill the mosquitoes that carried the malaria. The mosquitoes died and there was less malaria. That was good. However, there were side effects. One of the first effects was that the roofs of people's houses began to fall down on their heads. It turned out that the DDT was also killing a parasitic wasp that ate thatch-eating caterpillars. Without the wasps to eat them, there were more and more thatch-eating caterpillars. Worse than that, the insects that died from being poisoned by DDT were eaten by gecko lizards, which were then eaten by cats. The cats started to die, the rats flourished, and the people were threatened by outbreaks of two new serious diseases carried by the rats, Sylvatic plague and Typhus. To cope with these problems, which it had itself created, the World Health Organization had to parachute live cats into Borneo to eat the rats.


Correct Sequence of Events: 


WHO sent DDT to Borneo


Mosquitoes were wiped out


Caterpillar numbers went up


Caterpillars ate grass roofs


Roaches stored DDT in their bodies


Lizards ate roaches and got DDT


Lizards slowed down


Cats caught lizards containing DDT


Lizards disappeared


Cats died


Rats increased


Rats brought the plague


Cats were parachuted in
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Activity – Bioaccumulation and Biomagnification 



Background:



Bioaccumulation refers to the buildup of a substance in an organism.  If this substance harms the organism it is considered a toxin.  A common way toxins enter an organism is through ingestion, or eating food that contains this substance.  Toxins are stored in the fat of the organism.  The concentration of the toxin that bioaccumulates in an organism depends on several factors.  Two of those factors are dosage and duration.  Dosage means how much toxin is ingested; and duration means over what period of time it is consumed.  Two of the toxins we are going to study are methylmercury and POPs.  When elemental mercury (Hg) enters the environment it is converted by bacteria and microscopic organisms into the more toxic organic form called methylmercury.  POPs is an abbreviation for Persistent Organic Pollutants.  These are chemicals that get into the environment from industrial chemical processes, pesticides and other consumer products.  



Biomagnification refers to the increased concentration of a toxic chemical the higher an animal is on the food chain. 





Purpose:



Use “popcorn kernels” to simulate toxins in the environment.  Concentrations of these toxins will be modeled and calculated as they biomagnify up the food chain.



Materials:



popcorn kernels, Concentrations of Toxin Worksheet and calculator



Procedure & Data Analysis:



Follow the directions and answer the questions as you go along.



Each popcorn kernel represents one unit of concentration of a toxin such as methylmercury or POPs.



Put 10 popcorn kernels in each of the phytoplankton boxes on the Concentrations of Toxin worksheet to represent the intake of a toxin.





1.  What is the toxin concentration (how many popcorn kernels) in each phytoplankton?





     Write the concentration from question number 1 into each of the squares under 

     Phytoplankton on the “Concentrations of Toxins” worksheet.



2.  If each insect eats 10 phytoplankton. What is the toxin concentration that each insect ingests? 

     (Multiply 10 x answer from question #1)





     Write the concentration in scientific notation from question number 2 into each of

     the squares under Insects on the “Concentrations of Toxins” worksheet.



3.  If each small fish eats 10 insects. What is the toxin concentration that each small fish ingests? 

     (Multiply 10 x answer from question #2)





    Write the concentration in scientific notation from question number 3 into each of 

     squares under Small Fish on the “Concentrations of Toxins” worksheet.



4.  Each predator fish eats 10 small fish. What is the toxin concentration that each predator fish 

     ingests? (Multiply 10 x answer from question #3)





     Write the concentration in scientific notation from question number 4 into each of

     the squares under Predator Fish on the “Concentrations of Toxins” worksheet.





5.  If an eagle or a person ate 10 large fish, what is the toxin concentration that they would be 

     eating? (Multiply 10 x answer from question #4)





     Write the concentration in scientific notation from question number 5 into each of

     the squares under Birds/Mammals on the “Concentrations of Toxins” worksheet.





[bookmark: _GoBack]6.  There are many factors that determine how people are affected by toxins.  Dosage and 

     duration are two of the factors that were discussed in the introduction to this activity.  What 

     are some other factors that might make certain people more sensitive to toxins?
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Data Analysis Question: Answer in Complete sentences.

Place 10 phytoplankton cards (picture side up) in a line on your desk and put 10

marshmallows on top of each of the phytoplankton cards to represent the intake

of a toxin.

1. What is the toxin concentration (how many marshmallows) in each phytoplankton?

Each phytoplankton has a toxin concentration of 10.

Write the concentration from question number 1 into each of the squares under

Phytoplankton on the “Concentrations of Toxins” worksheet.

2. If each insect eats 10 phytoplankton. What is the toxin concentration that each

insect ingests? (Multiply 10 x answer from question #1)

Each insect ingests a toxin concentration of 100 or 102.

Write the concentration in scientific notation from question number 2 into each of

the squares under Insects on the “Concentrations of Toxins” worksheet.

3. If each small fish eats 10 insects. What is the toxin concentration that each small

fish ingests? (Multiply 10 x answer from question #2)

Each small fish ingests a toxin concentration of 1000 or 103.

Write the concentration in scientific notation from question number 3 into each of

the squares under Small Fish on the “Concentrations of Toxins” worksheet.

4. Each predator fish eats 10 small fish. What is the toxin concentration that each

predator fish ingests? (Multiply 10 x answer from question #3)

Each predator fish ingests a toxic concentration of 10,000 or 104.

Write the concentration in scientific notation from question number 4 into each of

the squares under Predator Fish on the “Concentrations of Toxins” worksheet.

5. If an eagle or a person ate 10 predator fish in a month, what is the toxin

concentration that they would be eating? (Multiply 10 x answer from question #4)

In a month each person would ingest a toxic concentration of 100,000 or 105.

Write the concentration in scientific notation from question number 5 into each of

the squares under Birds/Mammals on the “Concentrations of Toxins” worksheet.

6. If each 453 g (1 pound) marshmallow bag contains 826 mini marshmallows, how

many bags would you need to show the concentration in a mammal that eats 10

predator fish? (Remember each marshmallow is equivalent to 1 toxin. Plug in the

answer from #5 to the equation) Round to the nearest whole number.









marshmallows

Bag

826

( _________marshmallows ) = Bags

105 marshmallows 121 bags

7. If you eat 10 marshmallows are they going to harm you? Explain.

Ten marshmallows would probably not harm you. They have sugar in them, but the

quantity of marshmallows is low. They might affect the health of someone whose body

is unable to process sugar or solid food.

8. If you eat the amount of marshmallows in question #6 how might they affect you?

If you ate 121 bags of marshmallows they would affect your health. You might become

nauseous, have an elevated blood pressure, become hyperactive, or vomit.

9. There are many factors that determine how people are affected by toxins. Dosage

and duration are two of the factors that were discussed in the introduction to this

activity. Explain what that means in terms of eating a predator fish like tuna in your

diet?

If you ate an average serving of tuna fish (dosage) everyday over a month or a year

(duration), you would start to accumulate toxins in your body.

10. What are some other factors that might make certain people more sensitive to

toxins?

A person’s age, weight, health and even genetics would make them more or less

sensitive to toxins. Babies, young children and the elderly would be more sensitive to

toxins. People who have an illness or chronic health condition would also be more

sensitive to toxins.
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