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Remember: Energy flows through an ecosystem in one direction.

Nutrient Cycles

Nutrients are recycled through ecosystems...

Producers get their nutrients from the soil, water and air.

Herbivores get nutrients when they eat producers.

Carnivores get nutrients when they eat herbivores.

Decomposers break down animal wastes and dead organisms.
The actions of decomposers release nutrients back into the soil,
water and air so producers can use them again.
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(Water and air not shown in this diagram.)
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Mineral Cycle
y (ycles to be studied: )

Notes - Cycles.pdf 1. water cycle
® 2. carbon cycle

3. nitrogen cycle

4. phosphorus cycle
Phosphate and Other \ p p y /

Minerals are Released by:
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Water Cycle or Hydrologic Cycle

@Nater Cycle
arthguide

READ THE FOLLOWING ON THE WATER CYCLE.

TEXT - Water and Nitrogen Cycles.pdf
D

BE ABLE TO LABEL THE GIVEN DIAGRAM
DEFINE EACH OF THE FOLLOWING...

transpiration - loss of water through the pores in the leaves of plants.

evaporation - water vaporizes into the air.

condensation - water forms into a liquid form.

precipitation - collects in clouds and falls to the ground as rain/snow.

surface runoff - water that travels on the ground to a stream, pond or other body of water.
percolation/infiltration - water soaks into the ground.

ground water - water found within bedrock.

capillarity - water movement from the soil up to the roots of a plant.

NN E LD


http://earthguide.ucsd.edu/earthguide/diagrams/watercycle/
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Taken from 'Investigating Terrestial Ecosystems (Green Text)
pages 43-44

The Water Cycle

I e e —————————————

The hydrogen and oxygen atoms in water are nutrients organisms need.
These nutrients are recycled through ecosystems as follows.

Water vapour enters the atmosphere through transpiration from
vegetation. { Transpiration is the loss of water through pores in the leaves of
plants.) It also enters the atmosphere by evaporating from bodies of water
and the soil (Fig. 3-7). In the cool upper atmosphere this vapour condenses,
forming clouds. In time, enough water collects in the clouds to cause
precipitation. When this happens, some of the water that falls on the ground
runs along the surface of the ground to a stream, pond, or other body of
water. This water is called surface runoff. But some of the water also soaks
into the ground by a process called percolation. Some water percolates down
to the bedrock. Then it becomes ground water and gradually runs back to
lakes and other bodies of water.

Some of the water in the soil moves up to the roots of plants by capillarity.
The roots absorb the water. This is how most plants get the hydrogen and
oxygen they need. Animals can obtain water by eating plants or by eating
other animals. Of course, they can also obtain it by drinking water directly
from a body of water.

Finally, when plants and animals die, they decompose. During this
process, the water in their tissues is released back into the environment.

Fig.3-7 The water cycle.
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Water Cycle

~

Transpiration

Did you know?

+ A fixed amount of water recirculates around the Earth.

+ Water moves in certain directions from place-to-place (reservoir-to-reservoir) by only certain
processes and pathways.

+ Some processes of transfer are rapid while others are much slower.

+ A conceptual "reservoir” of water is not quite the same thing as a reservoir in which water is stored.

* When land-based glacial ice melts and runs off into the sea, sea level rises.

+ When land-based glacial ice forms, sea level drops.

+ When floating icebergs melt into the sea, sea level doesn't change.

+ (Glacial ice is made up of freshwater that had previously fallen as snow.

+ Evaporation of seawater requires an input of energy; condensation of clouds releases energy.
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Carbon Cycle

Carbon is needed by all living things and cycles through ecosystems.

Carbon-Oxygen Cycle
f_o_ Carbon Dioxide in Atmosphere _h

Burning of

Burning of Fossil Fuels Forests,

Photosynthesis

020
At
Oxygen €
i ) -
Respiration Photosynthesis Combustion & Dissolved.
in most cells in green plants and algae burning of fuel
=

@ Carbon/Dioxide:

Algae, Fungi, Plants, Vehicles, Furnaces, Factories,
Animals, Bacteria, Protists Volcanoes, Forest Fires, Power Plants

Carbon Dioxide

» Some organic matter does not decompose easily. Instead, it
builds up in the earth's crust. Oil and coal were formed from
the build-up of plant matter millions of years ago.

» At one time the carbon cycle was almost a perfect cycle.
Carbon was returned to the atmosphere as quickly as it was
removed. The increased burning of fossil fuels is adding
carbon to the atmosphere faster than producers can remove it.


http://www.biology.ualberta.ca/facilities/multimedia/uploads/alberta/CarbonCycle.html

Untitled.notebook April 07, 2015

Phosphorus Cycle

Many important molecules within cells contain phosphorous
atoms. For example, ATP (adenosine triphosphate) is found in
every hvmg cell and plays a key role in energy storage and supply.

Phosphorus normally occurs in water and soil in inorganic
compounds. Phosphates (PO4) are a common form. These
compounds are absorbed by plants and used to make organic
compounds such as ATP. When animals eat plants, phosphorus
is passed on to them. When dead plants, dead animals, and fecal
matter decay, organic forms of phosphorus are released into the
water or soil. Bacteria decompose these organic forms into
inorganic forms. Then, the cycle begins again.
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| Dissolved in
sollwater,
lakes, rivers

Dissolved in

ocean water

Marine
sediments ™

o
Complete this diagram by clicking on one end of each orange line to make it into an arrow that

shows the direction of phosphorus flow. Mouse over the middle of a line to identify the process
represented by that arrow.



http://www.pcds.org/share/ap_envsc/lectures/CHAPTER4/animations/phos_int.html

Untitled.notebook

Nitrogen Cycle

April 07, 2015

*Nitrogen is an element essential to life. It is found in proteins, DNA

(deoxyribonucleic acid), and in chlorophyll molecules.

Nitrogen Cycle

Gas Lightning

Nitrogen Oxides

‘;’Q /\ Dissolved in Rain |

BIue-Grc‘aen Legumes with
Bacteria Nin‘-ﬁg‘?n-Fixing

Fertilizer



http://www.teachersdomain.org/asset/lsps07_int_nitrogen/
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EXERCISE...

Read the handout provided regarding the nitrogen cycle. Create
a concept map for the nitrogen cycle using the terms below. Define
any terms that you do not recognize.

~ TEXT - Water and Nitrogen Cycles.pdf

b ]

Atmospheric Nitrogen Nitrite Nitrate Ammonia Plant Animal
N> NO- NOs NH3 Protein Protein

Linking words - May be used more than once:

bacterial action absorbed by plants break down of feces and urine
lightning eaten by animals
bacterial nitrogen fixation decay of dead animals

decay of dead plants
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SOLUTION... _https:/ibubbl.us/
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*nitrogen fixation - the changing of nitrogen to nitrates

11
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Environmental Problems Disrupting Natural Cvcles by Humans

1. radioactive contamination
2. pollution of the ocean

"‘>®depletion of fish stocks
4. use of fossil fuels

5. draining of underground aquifers
6. clearing of forests
7. use of fertilizers and pesticides

* we will look further into #1 since we in NB
rely on nuclear energy from...

Point Lepreau in Saint John

12
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When Nuclear Energy Goes Wrong...
1) Fukushima, Japan (March 2011)

* World
Nuclear
Association

Representing the people and organisations of the global nuclear profession

Nuclear Basics Information Library The WHA

Home » Information Library » Safety and Security » Safety of Plants

Safety of Nuclear Power Reactors | Chernobyl Accident | Fukushima Accident 2011 | Three Mile Island accident | Tokaimura Ci
and Earthquakes | Liability for Huclear Damage

Fukushima Accident 2011

(updated 2 April 201 3)

Following a major earthquake, a 15-metre tsunami disabled the power supply and cooling of three Fukushima
Daiichi reactors, causing a nuclear accident on 11 March 2011.

All three cores largely melted in the first three days.

The accident was rated 7 on the INES scale, due to high radioactive releases in the first few days. Four
reactors are written off - 2719 M\We net.

After two weeks the three reactors (units 1-3) were stable with water addition but no proper heat sink for
removal of decay heat from fuel. By July they were being cooled with recycled water from the new treatment
plant. Reactor temperatures had fallen to below 80°C at the end of October, and official 'cold shutdown
condition’ was announced in mid December.

Apart from cooling, the basic ongoing task was to prevent release of radioactive materials, particularly in
contaminated water leaked from the three units.

There have been no deaths or cases of radiation sickness from the nuclear accident, but over 100,000 people
E had to be evacuated from their homes to ensure this. Government nervousness delays their return.


http://www.world-nuclear.org/info/Safety-and-Security/Safety-of-Plants/Fukushima-Accident-2011/
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2) Chernobyl, Ukraine (April 1986)

Browse Documentaries Talks / Lectures The Store

Chernobyl Heart

Environment 74 Comments

On April 26, 1986, the worst nuclear accident in history occurred when
a reactor exploded at the Chernobyl nuclear power plant in Ukraine,
releasing 90 times the radioactivity of the atomic bombs dropped on
Hiroshima and Magasaki. Sixteen vyears later, award-winning
filmmaker Maryann De Leo took her camera to ground zero, following
the devastating trail radiation leaves behind in hospitals, orphanages,
mental asylums and evacuated villages. The Academy Award®@-winning
documentary short debuts immediately after the America Undercover
2 special “Indian Point: Imagining the Unimaginable”.

CHERNOBYL
HEA
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The Hydrologic (Water) Cycle
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The Phosphorus Cycle

\ THE PHOSPHORUS CYCLE
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The Water Cycle

The hvdrogen and oxygen atoms in water are nu.ll'icnls organisms need.
I'hese .nulrihcn(s are recycled through ecosystems as follows. ‘
Water vapour enters the atmosphere through H.m\plr.i(\n;l‘). tTm:;
vegetation. (Transpiration is the loss of water lhrm'lgh pores in lh}_ Q;'“L,'\l:.r
plants.) It also enters the atmosphere by cvaporating 1.rnm bodies o \:\a :
and the soil (Fig. 3-7). In the cool upper mnmsphuruj this vapour condnf‘l\a-\.
forming clouds. In time, enough water collects n lhg clouds to .muxc;
precipitation. When this happens, some of the water that falls on the ,guuvlmf
runs along the surface of the ground to a stream, pond, or other body o
i But some of the water also soaks

water. This water is called surface runoff,
ater percolates down

into the ground by a process called pe reolation. Some w ¥
to the bedrock. Then it becomes ground water and gradually runs back to

lakes and other bodies of waler,

Some of the water in the soil moves up to the roots of plants by capillarity.
The roots absorb the water. This is how most plant§ get the hydrogen a.nd
oxygen they need. Animals can obtain watcx: b) catmg plflnts or by gatmg’
otl;er animals. Of course, they can also obtain it by drinking water directly

‘ ; of water. - .
fr()lrg:a?l;fi)whcn plants and animals die, thcy. dccomposg. During this
process, the water in their tissues is released back into the environment.

ema wwmr UUILL

The Nitrogen Cycle

Fig. 3-7 The water cycle.
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Nitrogen is another important nutrient. All living things need nitrogen to
make proteins. Let’s see how this nutrient is recycled in ecosystems (Fig. 3-
9).

Almost 78% of the atmosphere is nitrogen (N,). However, neither plants
nor animals can use this form of nitrogen directly. Usually the nitrogen must
be in the form of a nitrate (NO;). Then plant roots can absorb it. Lightning
forms some nitrate. It causes oxygen and nitrogen in the atmosphere to join.
Rhizobium bacteria can do the same thing. You may recall that these
bacteria live on the roots of legumes (Section 2.6, page 30). Many bacteria
and blue-green algae also form nitrates. The changing of nitrogen to nitrates
is called nitrogen fixation,

Plants use the nitrates they absorb to make plant proteins. Animals get the
nitrogen they need to make proteins by eating plants or other animals.

When plants and animals die, bacteria change their nitrogen content to
ammonia. The nitrogen in the urine and fecal matter of animals is also
changed to ammonia by bacteria. The pungent odour of outhouses, chicken
pens, hog yards, cat litter boxes and wet baby diapers is ample evidence of -
this fact. (If you are not sure what ammonia smells like, smell some
ammonium carbonate ... cautiously!) Ammonia, in turn, is converted to
nitrites and then to nitrates by bacteria. This completes the main part of the
cycle. Bacteria convert some nitrites and nitrates to nitrogen (N,) to finish the
cycle. The nitrogen cycle need not and often does not involve this last step.

Many plants are able to use some ammonia directly. Therefore all of it
does not have to be converted to nitrate before plants absorb it.
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