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Activity Six

Write a Report

on a Plan to Give More People Safe Water

At Earth Summit 2002, governments approved a plan to reduce 
by half the number of people in the world who do not have 
access to safe water and also reduce by half the number of 
people who do not have basic sanitation. Find out if this plan is 
meeting its goals and write a short report on what you fi nd. 

You can get information by searching the library and Internet for 
“WHO” (World Health Organization), “GWSSAR” (Global Water 
Supply and Sanitation Assessment 2000 Report), and “water 
resources.” 

Try to answer these questions in your report:

 • Is the plan meeting its goals?

 •  How many people do not have reasonable access to
safe drinking water today?

 • What is “reasonable access?”

 • How many people do not have basic sanitation today?

 • What is “basic sanitation?”

 •  Where are the problems of unsafe water and poor 
sanitation worst?
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Activity Six

Project and Report

Minerals in Sea Water

Sea water contains many different materials in a wide range 

of concentrations. These materials are mostly present in the 

form of ions. 

Begin by searching for information on “sea salt,” “ocean 
minerals,” and “ions.” Make a list of the different materials 
dissolved in ocean water and the amount of each 
material. Display this information in two ways:

 •  Create a table that lists each material and its 

concentration.

 •  Create a graphic organizer that shows the amount of 

each material.

Write a short report that answers each of these questions:

 • What is an ion?

 •  Which two ions are present in sea water in the greatest 

concentration?

 •  What is sodium chloride, how is it used, how is it removed 

from sea water?

 •  What is magnesium, how is it used, how is it removed from 

sea water?
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Activity Five

Write a Report About the Chemistry of Acid Rain

For this project you will need to have some basic understanding 

of chemistry and chemical reactions and you will need to be 

able to read and understand chemical equations and formulas. 

It would also help to have an understanding of the pH scale. The 

report will be about the effect of acid rain on lentic, freshwater 

ecosystems (i.e., on lakes and ponds).

Search for information on the following: acid rain, lentic system 

ecology, sulfur dioxide, nitrogen oxides, coal burning power 

plants, and vehicle exhaust. In the report try to answer these 

questions:

  1.  What is the source of the gases that cause acid rain?

  2.  What are the equations for formation of the acids in acid rain 

from these gases?

  3.  When acid rain increases the acidity (lowers the pH) of lentic 

systems, which species are affected and how? 

  4.  How are species’ diversity affected by acid rain?

  5.  Why are lakes with limestone bedrock on the bottom not 

affected by acid rain? What is the equation for the reaction 

that neutralizes the acid in acid rain?

  6.  What measures have been taken to reduce acid rain?

FREE!    
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Activity Five
A Short Report

on Melting Ice Caps

The Arctic Ocean is the ocean that surrounds the North Pole. The 
Antarctic Ocean is the ocean that surrounds the continent of 
Antarctica where the South Pole is located. Both of these areas, called 
the polar ice caps, are mostly covered in snow and ice. This snow and 
ice holds most of Earth’s fresh water.

As global temperatures increase, the polar ice caps are melting and 
shrinking. Write a short report on ice cap shrinkage that includes the 
causes of ice cap shrinkage, how fast the ice caps are shrinking, 
and the effects on sea levels and arctic animal habitat. You can fi nd 
information by searching libraries and the Internet for “arctic shrinkage,” 
“arctic change,” “climate of the arctic,” “arctic climate impact 
assessment,” “Greenland ice sheet,” and “world wildlife foundation’s 
international arctic programme.”

In your report, try to answer these questions:

 • When will the Arctic Ocean be completely ice-free in the summer?

 • When was the Arctic Ocean last ice free in the summer?

 • How will melting arctic ice change ocean levels?

 •  How will melting arctic ice affect arctic animals like polar bears
and penguins?

 • How will melting arctic ice affect water supplies?

In your report, also include maps that show how the area covered by 
arctic ice has changed.
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Activity Four
Harvest Rainwater

Learn about harvesting rainwater by harvesting some of your own. In this 
activity you will harvest rainwater from your own roof. You will have to live in 
a house that has rain gutters on the edges of down sloping roofs and down 
spouts that could be led into a collection container. You might also have a 
fl at-topped roof with a drain leading to the ground. If your roof will not work for 
this project, you may be able to fi nd another roof that will work. 

This is what you will need:
 1. A tape measure.
 2. Something to measure gallons of water.
 3. A large container to store water.
 4.  A plastic sleeve to carry water from a downspout to the large container. 

(You can get these at hardware stores. They are used to direct water 
from the downspout to a storm drain.)

 5. A rain gauge.

This is what you will do:
 1.  Measure the dimensions of your roof and calculate its area. If the roof is 

sloping, measure the area of the fl at ground under it. 
 2.  Calculate how many gallons of rain would fall on your roof for each inch 

of rainfall.
 3.  Connect one end of the plastic sleeve to the downspout and put 

the other in the collection container. (Note: You may want to just 
harvest water from that section or roof that has the most convenient 
downspout.)

 4. Wait for it to rain.
 5. Measure the gallons of water you collected.
 6. Record the inches of rainfall as shown by your rain gauge.
 7. Calculate how many gallons of rain should have fallen on your roof.
 8.  Compare the calculated volume of rainwater to the volume you 

collected.
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Activity Three
A Short Report

on Unsustainable Pumping from Aquifers

Prepare a report on aquifers that are being pumped out faster 

than they are being replenished by water from the surface. You 

may either report on unsustainable use as a world-wide problem 

or focus on a particular country or aquifer. 

Some countries that are pumping unsustainable amounts of water 

from their aquifers are: the United States, Mexico, China, and India. 

If you study aquifers in the United States, pay special attention to 

the Ogallala aquifer (also called the High Plains aquifer). 

In your report try to answer some or all of these questions:

How serious is the depletion?

How many years of water are left?

Is anything being done to solve the problem?

Has depletion caused a water shortage yet?

Have crop yields been affected?

Has the ground level started to sink?
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Activity Two
Visit a Greenhouse

Find a greenhouse in your area. You might be able to fi nd 

one by looking in the telephone directory for fl ower growers, 

nurseries, or greenhouses. Call and ask if you may visit the 

greenhouse and if you may go inside.

When you go, take a thermometer and compare the 

temperature outside the greenhouse to the temperature 

inside. Try to fi nd someone at the greenhouse who would like to 

answer some questions.

Try to fi nd out:

 •  The average temperature in the greenhouse and whether 

it is different in summer and winter.

 • How the temperature is controlled.

 •  How the plants are watered and how the watering is 

controlled.

 •  What kind of plants grow in the greenhouse that would 

not grow outside.

© Conservation: Ocean Water Resources CC5774

NAME: 

...................Student Worksheet

5A

Activity Five

Project and Report

Dead Zones

For this project, you will need a large world map you can 

draw on and some colored pencils or markers. 

Begin by searching the library and internet for “dead zones.” 

Find the location and extent of marine dead zones. Use one 

color to mark the dead zones around the world. Use another 

color to show the parts of the ocean that were once dead 

zones and have now come back to life. You can fi nd more 

information by searching for “United Nations Environment 

Program” and “NASA and dead zones.” The second source 

shows satellite images of dead zones.

Write a short report that answers these questions:

 • What is a dead zone?

 • What causes dead zones? 

 •  What is missing from dead zones that makes it impossible 

for fi sh to live there?

 • Which dead zones are getting worse?

 • What can be done to restore dead zones to life?
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Activity Four
Project and Report

Sustainable Fishing

Study sustainable fi shing by visiting places where fi sh are sold, meeting the 
people who sell them, and (if possible) the people who catch them. 

First read about sustainable fi shing, overfi shing, underfi shing, and endangered 
species of commercial fi sh. Also look for information about the Marine 
Stewardship Council.

Visit any of these places that are near your home:

 • A fi sh market or supermarket that sells fi sh

 o Look for labels that indicate that a kind of fi sh is harvested sustainably.

 o  Ask the market manager if he/she knows which fi sh he/she sells are 
sustainably fi shed.

 o Ask the manager which fi sh are from fi sh farms and which are wild fi sh.

 • A fi shing boat harbor 

 o  Ask the people who catch the fi sh what they know about sustainable 
fi shing.

 o  Ask the people who buy the fi sh what they know about sustainable 
fi shing.

 • A fi sh farm

 o Ask what kind of fi sh they raise.

 o Ask what they feed the fi sh.

 o Ask if the fi sh they raise are endangered in the wild.

Write a short report on sustainable fi shing and overfi shing. Include a list of 
sustainably harvested fi sh and a list of fi sh that are overfi shed. Explain how 
individuals can help prevent overfi shing by changing their diets.
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Activity Three
Write a Report

Thermal Vent Ecosystems

Write a report on the unusual marine food webs that surround 

hydrothermal vents on the ocean fl oor. Hydrothermal vents 

are similar to geysers and hot springs on land. You can fi nd 

information on these vents by searching the library and internet 

for: “hydrothermal vent” and “thermal vent.” Next try adding the 

words “ecosystem” and “food web” to each of these terms. You 

can also try “chemosynthesis” and “giant tube worms.”

Focus your report on the organisms of the food web rather than 

the cause of the vents. Your report should try to answer these 

questions:

 •  What causes hydrothermal vents, and where are they 

located?

 •  What is the basic difference between the food webs 

surrounding hydrothermal vents and all other food webs?

 • What is chemosynthetic?

 • What is the energy source for these food webs?

 • Which organisms are the producers in these food webs?

 • Which organisms are the consumers in these food webs?
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Activity Two
Project

How Climate Change Will Change Maps

This a project in which you will show how climate change 

could change maps.

Find a map of the ocean coast nearest to where you live. The 

map should include at least 100 miles of coastline and several 

large coastal cities. Now fi nd a topographical map of the 

area. You can look in the atlas section of a library or search 

the internet using the name of the area you chose and the 

word “topographical” or “topo.”

Now fi nd out how far sea level would rise if all the ice on 

Antarctica melted. This information is in the book “Ocean 

Water Resources.”

Make a copy of the topographical map and draw a line to 

represent the new shoreline that would result from melted 

Antarctic ice. Match your new shoreline to the line on the 

topographical map that is the same as the sea level rise that 

would be caused by melted Antarctic ice.

Try to estimate how many square miles of land would be 

fl ooded.

Which cities would be fl ooded? Which inland cities would 

become seaports?

© Conservation: Waterway Habitat Resources CC5775

NAME: 

...................Student Worksheet

4A

Activity Four
Write a Report on the Arctic Ecosystem

The Arctic ecosystem is changing because temperature 
is rising, and Arctic sea ice and glaciers are shrinking. 
Sea ice is an important abiotic factor in the ecosystem, 
especially for polar bears.  These bears are one of the top 
predators in the Arctic. Begin gathering information by 
learning about the food chains that make up the food 
web of the Arctic marine ecosystem. Also try to fi nd out 
what governments, politicians, and environmental groups 
are saying about the changing Arctic ecosystem. In your 
report, try to answer these questions:

 1.  How does changing sea ice threaten polar bears’ 
survival?

 2.  How does survival of polar bears affect the arctic 
food web? Learn how the populations of other 
species will change if the polar bear population 
decreases.

 3.  What are the predictions for the future of polar 
bears?

 4.  What measures are being taken to protect polar 
bears?
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Activity Three
Write a Report About Ancient Aquatic Ecosystems

The fi rst ecosystems to appear on Earth were marine 
aquatic ecosystems. In fact, for several billion years, 
ecosystems existed only in the ocean. The earliest 
ecosystems had no animal life in them, only plants. Learn 
about the organisms in these early aquatic ecosystems. 
Search the library and internet for “ancient oceans”, 
“origin of life”, evolution, or “marine evolution” for a 
start. Write a brief report that answers as many of these 
questions as possible:

 1.  What were the fi rst organisms?

 2.  Why were there no animals for billions of years, when 
did the fi rst animals appear, and how did plants make 
their survival possible?

 3.  What were some of the plants and animals in ancient 
aquatic ecosystems, which ones are now extinct, and 
which are not?

 4.  What caused some of the early mass extinctions?

 5.  When did plants and animals fi rst appear on land?
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Activity Two
Visit a Pet Store

Find a large pet store that specializes in a wide variety of fi sh. 
You can begin by looking through the phone book yellow 
pages. Also look for web sites of pet stores near where you 
live. Pet stores with tanks of fi sh on display must be able to 
create a small, artifi cial ecosystem in each tank. If the fi sh and 
other organisms are healthy, then the ecosystem is providing 
everything a wild ecosystem provides.

What all this means, is that someone in the store must know 
something about aquatic ecosystems, even if he doesn’t think 
of it in those terms. Your goal is to fi nd that person and ask him 
some questions.

Here are some starters:

 1.  Are some tanks fresh water and some salt water?

 2.  Do any of the tanks try to copy ecosystems from particular parts 
of the world?

 3.  Do you have to provide food to all the consumers, or can some 
of them fi nd it in the tank?

 4.  Do you ever put predators and prey in the same tank?

 5.  Do plants supply all the oxygen, or do you have to supply it?

 6.  Are there any other biotic or abiotic factors that are 
controlled by you?

If you fi nd a person who is really enjoying his work, you will 
probably learn much more than just the answers to these 
questions.
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Activity One

Writing a Short Report

Where Does Your Water Come From?

Find out where the fresh water for your home comes from. You may 

have water piped into your home by a city water company, or you may 

have your own well.

If you get water from a water company, you can begin by contacting 

them. Look on a water bill or in the phone book to see if they have a 

web site or give them a call. Try to fi nd out if you can visit the sources 

of the water that is delivered to your house. They may be wells or a 

reservoir. 

If you get water from a well, fi nd out how deep it is, how the water is 

pumped out, and anything else that helps you understand how your 

home system works.

In your report, try to answer these questions:

 • Where does your water come from?

 • How much do you use each month?

 • Are you using more or less than in the past?

 • Is your water use sustainable?

 • Could your water supply be threatened by a drought?
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Activity One

Writing a Short Report

Salt Lakes

Write a report on salt lakes. Your report should include two parts.

In the fi rst part tell about the things all salt lakes have in common:

 • What makes salt lakes salty?

 • How does water come into salt lakes and how does it leave?

 •  Identify fi ve of the largest salt lakes and tell where they are 

located.

 • Which major salt lake is saltiest?

 • Which is the largest salt lake?

 • How will climate change affect salt lakes? Explain why.

For the second part of the report choose one salt lake and answer 

these questions about it.

 • How large is it?

 • How deep is it?

 • How salty is it?

 • What plants and animals live in it?

 • Is it growing or shrinking?

 • Does it have any unusual characteristics?
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Activity One

Clean Up an Aquatic Ecosystem

Choose an aquatic ecosystem near where you live and help clean it up. 

You can do this on your own or try to fi nd public projects that recruit many 

volunteers to attend a clean-up day. The main thing you can do is pick 

up trash from the shoreline. You can also take a rake or other tool and 

pull trash out of the water. Be sure to dispose of the trash in a way that will 

prevent it from returning to the environment. Recycle as much of the trash 

as possible.

Make tallies of how many pieces of trash fall into each of the following 

categories:

 • Plastic

 • Glass

 • Rubber 

 • Aluminum

 • Iron

 • Other metals

 • Fishing tackle

 • Paper or cloth 

In which ways could some of these objects endanger wildlife?

Note anything else related to the health of the ecosystem. Did you see 

any invasive species? Did you see any oil on the surface? Did there seem 

to be too much algae in the water?
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What Is Fresh Water?

2.  Complete each sentence with a word from the list. Use a dictionary to help you.

evaporation   condense   ice   melt   vapor 

a) Solid water is called  .

b) Water in the atmosphere is called water .

c) When water s, it changes from solid to liquid.

d) Dew forms on the grass when water in the air s. 

e)  moves water from the ocean to the atmosphere.

1. Circle  the word TRUE if the statement is TRUE or  Circle  the word FALSE 

if it is FALSE. 

a)  Ocean water is called fresh water if it is not polluted.

   TRUE  FALSE

b)  Most of Earth’s water is in rivers.

   TRUE  FALSE

c)  Snow is a form of precipitation.

   TRUE  FALSE

d)  Water can be a solid, a liquid, or a gas.

   TRUE  FALSE

e)  Animals cannot live without water.

   TRUE  FALSE
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What Is Fresh Water?
1.  Put a check mark (¸) next to the answer that is most correct.

a)  Which of these is sure to contain fresh water?

   A  a lake

   B  a river

   C  a bay

   D  an ocean

b)  Fresh water is water that does not contain:

   A  ice

   B  salt

   C  mud

   D  pollution

c)  During which part of the water cycle does water change from gas to liquid?

   A  condensation

   B  evaporation

   C  precipitation 

   D  runoff

2.  The water cycle does not have a beginning or an end; it just repeats again and 
again. That is why it is called a cycle. Begin with the part of the water cycle called 
“runoff” and show three other steps in the cycle in the order they occur.

1. runoff

2. 

 3. 

 4. 
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What Is Fresh Water?

W
hen we say water is fresh, it 

just means it is not salty, like 

water in the ocean. When used 

to describe water, the word fresh has a 

different meaning than when it is used to 

describe vegetables. Fresh vegetables 

are not rotten, but fresh water is not salty. 

So water could be fresh but still not fi t to 

drink.

Water is all around you. It is on Earth’s 

surface, deep in the Earth, in the air, and 

inside you. Like most living things, you are 

mostly water.

People have some very important needs that can only be satisfi ed by fresh water. 

We must have fresh water to drink because our bodies need it to carry out all the 

reactions and processes in every one of our cells. Only fresh water can be used to 

water crops and other plants. Many fi sh and other forms of life can only live in fresh 

water.

Precipitation

Collection

Condensation

Evaporation

Describe two things that fresh water is used for. Be 
sure only fresh water and not salt water or other 
liquids could be used for these purposes.

STOP

A Water Cycle
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What Is Fresh Water?
3.  Answer the questions in complete sentences. Fresh water is present on Earth in 

each of the three states of matter. Name each of the three states in which fresh 
water can exist. After the name of each state, describe one place on, under, or 
above Earth’s surface where fresh water exists in that state. 

 a) 

 b)  

 c)  

Extensions & Applications

An unlabeled diagram of the water cycle is shown below.

Show the processes in the water cycle by completing the diagram.
a) Draw the arrows that show the movement of water in the water cycle.

b) For each arrow, write the name of the process indicated by the arrow.
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Activity Two

2

Build a Greenhouse

For this activity you will need:

• A large glass jar, a glass goldfi sh bowl, or a glass aquarium. 

• Two thermometers

• Any two fl at-topped objects about half as high as the jar, bowl, or aquarium.

This is what you will do:

1. Take all your materials outside on a sunny day. 

2. Read and record the temperature on one of your thermometers.

3. Arrange your experiment as shown below.

4. Read the thermometers every 15 minutes for two hours.

How did the temperatures inside and outside the glass container compare?

Explain your observations in terms of the greenhouse effect.
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SUBTOTAL:       /10
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Part A

25Comprehension Quiz

1.  Biotic and abiotic factors cannot share the same ecosystem.
  TRUE FALSE

2. The fi rst ecosystems were in the ocean.
  TRUE FALSE

3. Oxygen is a greenhouse gas.
  TRUE FALSE

4. Melting sea ice has made it easier for polar bears to adapt to the Arctic.
  TRUE FALSE

5. Burning some fossil fuels can cause acid rain. 
  TRUE FALSE

6. Human activities brought most invasive species to freshwater ecosystems.
  TRUE FALSE

7. Coral reefs are endangered by human activities. 
  TRUE FALSE

Put a check mark (¸) next to the answer that is most correct. 

 a)   Which is a product of photosynthesis?
   A oxygen

   B nitrogen

   C carbon dioxide

   D sodium chloride

 b)  Which are the most important 
producers in most aquatic 
ecosystems?

   A algae

   B bacteria

   C fi sh

   D invertebrates

 c)   What is the basic cause of most 
extinctions?

   A predators

   B overpopulation

   C natural disasters

   D failure to adapt to change

Part B

Circle  the word TRUE if the statement is TRUE or  Circle  the word FALSE if it is 

FALSE. 
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Crossword Puzzle!

Down

 1. All the gases above Earth’s 
surface make up the 

.
 3. Rising global temperature is 

an example of this.
 4. Any one of the gases that 

trap Earth’s heat.
 5. A large body of water.
 7. The process before 

precipitation.
 8. 3.5% is the  of 

salt in sea water.
 9. This process cannot take 

place below an ocean 
depth of 2000 feet.

 10.  Removing the salt from salt 
water.

 12. Evaporation, condensation, 
precipitation, runoff.

 16. Sea  is zero 
altitude.

 18.  A low-lying tropica island.

Across

 2. The chemical formula of 
sea salt.

 6. A part of the ocean where 
fi sh cannot live.

 11. This keeps Earth’s heat from 
escaping into space.

 13. This inland salt sea in Asia 
has lost 75% of its surface 
area.

 14. Solid water

 15. When water evaporates, 
it becomes water 

.

 17. A giant ice cube fl oating in 
the ocean.

 19. Saving resources by using 
them more carefully.

 20. Oil, coal, and natural gas 
are  fuels.

(Note: For answers of more than one word, do not put a space between the words.)

ARAL
ATMOSPHERE
ATOLL
CLIMATE CHANGE
CONCENTRATION
CONDENSATION
CONSERVATION

DEAD ZONE
DESALINATION
FOSSIL
GREENHOUSE EFFECT
GREENHOUSE GAS
ICE
ICE BERG

LEVEL
NaCl
PHOTOSYNTHESIS
SEA
VAPOR
WATER CYCLE
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3.

a)  Pumping water out of aquifers faster than 
it seeps back in is unsustainable use.

b)  (Answers will vary.) Fossil water has been 
there a long time. OR Fossil water takes 
a long time to seep down to the aquifer.
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Extensions & Applications

Fresh Water
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2.

a) C✔

b) D✔

1.

a) TRUE

b) FALSE

c) TRUE

d) TRUE

e) FALSE

f) TRUE

g) FALSE

h) TRUE

(Answers will vary.) 
Light passes through 

glass easily, but heat is 
trapped. 
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2.

a) increase

b) increase

c) decrease

d) increase

e) increase

1.

a) B✔

b) D✔

c) A✔

3.

a)  (Answers will 
vary.) Average 
temperature 
will rise. Rainfall 
patterns will 
change. Etc.

b)  (Answers will 
vary.) Some 
places will get 
more rainfall, 
and some will 
get less, but the 
pattern cannot 
be predicted.

Extensions & Applications

a)  The moon has 
no greenhouse 
effect because 
the moon has no 
atmosphere.

b)  Light passes 
easily through 
the atmosphere 
or the glass 
and heats the 
surface. The 
surface releases 
heat which is 
partly trapped 
because it 
cannot go out as 
easily as the light 
came in.

2.

a) fresh

b)  irrigation, rainfall 

(in either order)

c) underground

d) salt

e) unsustainable

1.

a) FALSE

b) FALSE

c) FALSE

d) TRUE

e) TRUE

f) TRUE
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How Climate Change Can
Affect Fresh Water

2. Put a check mark (¸) next to the answer that is most correct.

 a)  All of these are fossil fuels, except :

 A  oil

 B coal

 C  wood

 D  natural gas

 b)  Where is most of Earth’s fresh water?

 A  in lakes

 B  underground

 C  in the oceans

 D  in polar ice caps 

 
 

1. Circle  the word TRUE if the statement is TRUE or  Circle  the word FALSE 

if it is FALSE. 
a)  Earth’s average temperature is getting warmer.

   TRUE  FALSE
b)  The greenhouse effect explains how plants use sunlight to make food.

   TRUE  FALSE
c)  Carbon dioxide is a greenhouse gas.

   TRUE  FALSE
d)  Ice caps at the North and South Poles are fresh water.

   TRUE  FALSE
e)  Polar ice caps are getting larger.

   TRUE  FALSE
f)  Ocean levels are rising.

   TRUE  FALSE
g)  Rising temperature causes water to evaporate more slowly.

   TRUE  FALSE
h)  Using gasoline as a fuel releases greenhouse gases.

   TRUE  FALSE

EASY MARKING ANSWER KEY


