Sci 10 – Unit 1(2.2)
· Nutrient Cycles in Ecosystems (Notes)
Nutrient Cycles in Ecosystems – Notes
Nutrients are chemicals required for plant and animal growth and other life processes.  They are constantly recycled within Earth’s biosphere.

Nutrients can be stored in short-term stores such as living organisms and in long-term stores such as the Earth’s crust.

Nutrient cycles describe the flow of nutrients in and out of short and long-term stores.  Without human interference, nutrient cycles are almost perfectly balanced.

There are three main cycles that move nutrients through ecosystems;

	Cycle
	How does it work?
	How do human activities affect the cycle?

	Carbon 
Cycle
	Carbon is an essential component of cells and life-sustaining chemical reactions.  Carbon is cycled through living and decaying organism, the atmosphere, bodies of water and soil and rock.  Carbon moves betweens stores via six main processes;
1. Photosynthesis – the processes of converting solar energy and Carbon Dioxide into chemical energy

2. Cellular respiration – when plants and animals obtain energy by converting carbohydrates and oxygen into carbon dioxide and water.

3. Decomposition – decomposers release carbon dioxide into the atmosphere through the decomposition of carbon rich organic matter in soil

4. Ocean Processes – dissolved carbon dioxide is stored in oceans and marine organisms store carbonate in their shells.

5. Volcanic Eruptions

6. Forest Fires
	Human activities such as fossil fuel combustion and land clearance, quickly introduce carbon into the atmosphere resulting in higher levels of carbon dioxide, a greenhouse gas that contributes to global climate change.

	Nitrogen
Cycle
	Nitrogen is a necessary component of DNA and proteins.  Most nitrogen is stored in the atmospheres as a gas.  The Nitrogen Cycle involves four processes, three of which make nitrogen available to plants and animals;
1. Nitrogen Fixation – Nitrogen gas is converted into nitrate and ammonium, compounds that are usable by plants.

2. Nitrification-  Ammonium is converted into nitrate and nitrite through the work of nitrifying bacteria

3. Uptake – Useable forms of nitrogen are taken up by plant roots and incorporated into plant proteins.  When consumed by animals, the nitrogen is then stored in animal tissue (mmm… meat).

4. Denitrification – denitrifiying bacteria convert nitrate back into atmospheric nitrogen.
	Fossil fuel combustion and burning organic material release nitrogen into the atmosphere, where it forms acid rain.  Chemical fertilizers leach into lakes and streams where high levels of nitrogen results in too many nutrients which in turn results in too much algae growth, which in turn deprives aquatic organisms of sunlight and oxygen.

	Phosphorus
Cycle
	Phosphorous carries energy to cells.  It is found in phosphate rock and sediments on the ocean floor.  Weathering breaks down rock releasing phosphate into the soil, where organisms take up phosphorus.  When those organisms die, decomposers return phosphorus to the soil.  
	Commercial fertilizers and phosphate-containing detergents enter waterways and contribute additional phosphate to the phosphorus cycle.   Slash-and-burn forest practices reduce phosphate levels as phosphate in trees enter the soil as ash.  It then leaches out of the soil into the lakes and ocean bottoms.
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Directions:  READ pages 68-87 in your text book BC Science 10 (McGraw-Hill Ryerson -2008) and answer the following questions;

1. On a separate piece of paper, provide definitions for the following terms;

Cellular Respiration

Denitrification

Nitrification
Nutrients
Photosynthesis
Sedimentation
Weathering
2. On a separate piece of paper, answer the following questions using COMPLETE 

   SENTENCES;
a. In your own words describe what nutrient stores are and how they change.  (2 mks for the quality of explanation and inclusion of details)
b. In your own words, describe the ways in which human interference and activities affect nutrient stores and cycles.  (2 mks for your quality of response and inclusion of details)

c. In your own words, identify the three most important nutrient cycles that exist in our biosphere.  Briefly describe what each one of those nutrients do for life.  (2 mks for quality of explanation and your specific descriptions)
d. In your own words, explain how changes in the nutrient cycles can affect biodiversity. (2 mks for quality of response and inclusion of specific examples.)

3. Using your own words, complete the tables found on the next three pages.  You will have to describe the main components of the three nutrient cycles and explain the impact on those cycles by human activity.
You will be marked out of 15 for your ability to describe the nutrient cycles and the impact on those cycles by human activity.
Total: ____ / 30
	The Carbon Cycle

	What it is;

	

	Impact of Human activity

	


	The Nitrogen Cycle

	What it is

	

	Impact of Human activity

	


	The Phosphorus Cycle

	What it is

	

	Impact of Human activity

	




















