Science 10
                                                                                                                             Name:__________________


Ch 2.2 notes                                                                                                                        Blk: ____  Date:  _________ 

Ch 2.2 Nutrient Cycles in Ecosystems

A) The Cycling of Nutrients in the Biosphere

· Nutrients are chemicals that are required for plant and animal _____________________ and other ______________________.

· Nutrients move through the biosphere in ______________________________.
· The five chemical elements (chemical nutrients) are: _________________, ___________________, ___________________, ____________________ and ____________________.

· They make up molecules such as ____________, _________________, ____________________ in every living organism.
· The health of an ecosystem depends on a balance of these five nutrients.

B)  The Carbon Cycle

i)  Carbon is important to life

· All living things contain carbon atoms in their ______________ in proteins, carbohydrates and DNA.  Carbon is involved in various important ________________ ____________________ such as ________________________ and ______________________ in plant and animal cells.

ii)  How is carbon stored?

· A carbon store, also called a carbon sink, is a short- or long-term accumulation of carbon.

Types of Carbon Stores:

	Short-term storage
	As carbon dioxide (CO2)  in the atmosphere, marine (aquatic) and land-based (terrestrial) organisms (including plants and animals), decaying organic matter in soil, top layers of the ocean

	Longer- term storage
	In intermediate (middle) and deep ocean layers as dissolved CO2


	Longest-term storage
	In coal, oil, and natural gas deposits, fossil fuels formed from dead plants and animals, marine sediments and sedimentary rock


iii)  How Carbon Is Cycled through Ecosystems
I)  Photosynthesis

· The process by which carbon, in the form of ____________________________ reacts with ______________________ in the presence of sunlight to produce energy-rich sugars (carbohydrates) and oxygen.

· Photosynthesis also occurs in the leaves of plants as well as ____________________________ (blue-green bacteria) and _______________________.
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II)  Cellular respiration

· The process in which both plants and animals release carbon dioxide back into the atmosphere by converting ____________________ and ___________ into ____________________ and ________.
· The energy released is used for growth, repair, and other life processes.
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III)  Decomposers

· Decomposers such as ________________  and ________________, convert cellulose (carbohydrates in plants) back into carbon dioxide, which is released into the atmosphere.

IV)  Carbonate Formation

· Carbon and oxygen dissolved in ocean water combine to form _________________ (CO3 2-).

· Carbonate is found in the __________________ of marine organisms.

· When these organisms die, their shells can accumulate and gradually become ______________, which is a _________________________.

V)  Volcanic Activity
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Sedimentary rock can be subducted and melted due to plate movements, and its carbon dioxide can be released in __________________.

VI)  Ocean Mixing

· Carbon dioxide dissolves in cold ocean waters at high latitudes. _____________________________ so deep ocean currents carry the cold water towards the tropics.  

· In the warm tropics, _____________________________ and mixes with intermediate water and surface water to release some of the carbon dioxide to the atmosphere.  
· Hence, ocean mixing absorbs CO2 from the atmosphere at high latitudes and releases CO2 to the atmosphere at tropical latitudes.

VII)  Forest Fires

· Some carbon dioxide is also released during ______________________________.

C)  Human Activities and the Carbon Cycle

· Without human interference, the amount of nutrients _________________________ a store generally equals the amount of nutrients __________________________.
· Human activities can upset the natural ____________________ of nutrient cycles by increasing the levels of nutrients more quickly than the natural processes can move them back into the stores.
· Example: ________________________________________________________________________

_________________________________________________________________________________
· The amount of carbon dioxide gas in the atmosphere has increased by about 30 % over the last 160 years.  This increase is due to human activities that involve burning ________________________, such as oil, gas, and coal, which releases carbon that was stored deep in Earth a long time ago.

SUMMARY:  THE CARBON CYCLE
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Quick Check:  Refer to The Carbon Cycle, page 76 of your BC Science 10 textbook .

1. How many gigatonnes (109 x tonne) of carbon are stored in each of the following locations?

(a) the atmosphere _____________

 (b) organic matter in the soil __________
(c) dissolved as organic carbon in the upper levels of the ocean ___________________
2. Is carbon moving faster into the oceans or out of the oceans? _________________________
3. Does agriculture move more carbon into the air or into the soil? ______________________
4. Why does the exchange data for the fossil fuel combustion show carbon moving into the atmosphere 

     but none moving out of the atmosphere? 

     _____________________________________________________________________________
5.  How do volcanoes affect the amount of carbon in the atmosphere? 

     _____________________________________________________________________________
6. Refer to Table 2.1 below to answer the following questions.

(a) Is more carbon stored in the atmosphere or in oil and gas deposits? ____________________
(b) Is the second-largest store of carbon a short-term or a long-term store? 
 _________________________________________________________________________________________

 (c) Is more carbon stored in plants or in the soil that they grow in? __________________________
(d) Which carbon store is larger than all the other carbon stores combined? 
___________________________________________________________________________
(e) What is another term that means a carbon store? _____________________________________
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Reactant in life-sustaining chemical reactions e.g.photosynthesis


Make up essential molecules in cells e.g. proteins, DNA, carbohydrates





Short-term: atmosphere, longer-term: ocean; longest-term: fossil fuels, shells in marine organisms and sediments in rocks





Photosynthesis, cellular respiration (plants and animals), decomposition, ocean mixing, volcanic activity, forest fires





Motorized transportation, land-clearing, agriculture, urban expansion, burning fossil fuels 
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