WHERE WATERS AND LAND MEET - Section A: Basic Charateristics of Water                         


Part 1: Water, Water Environments and Natural Processes
Section A:

WATER: BASIC CHARACTERISTICS

Over two thirds of the Earth’s surface are completely covered by water, forming oceans that contain seemingly unlimited supply of water. In the other third of the Earth’s surface, water plays the most important role in creating various living conditions by transforming the Earth’s surface and by providing water. Besides that, water is an element that we find in all living creatures, which makes us believe that there is no life without water. All these make water one of the most important elements to explore, especially when we are taking into focus the formation of various living environments.

Aggregation states

Water is the only substance that we find in nature in all three states: in solid, liquid,  and in gas state. Aggregation state of water changes according to pressure and temperature. 
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In water as liquid the molecules of water are not firmly connected. Therefore, water can run, and the molecules can roll one over another. This is also the reason why water does not have a particular form and takes on the form of a dish that holds it.

(2) Molecules of water in solid state – in ice - are firmly connected and they form regular crystalline shape. Therefore, ice needs more space than water in liquid state. This is also the reason why the bottle of water will break, if we freeze it in the refrigerator. Water starts to freeze at  0ºC of temperature. This temperature is called freezing point.

(3) Vapour is water in gassy state. Molecules are not connected. At normal air pressure, the water is getting into gassy state at 100ºC of temperature. This temperature is called boiling point. When vapour gets cold it condenses into water droplets. 

All three states of water influence the environment and our daily lives. When water freezes to become ice it expands and the continual freezing and thawing action is an important agent of weathering. The oceans have a major influence on the planet's energy balance and weather patterns. As a gas, water vapour is an important component of the atmosphere. 

Water as dissolvent

Water by itself is without colour, smell or taste, and it gets the colour, smell and taste from the elements that are dissolved in it. This is why the seawater has different taste, colour and smell than the water in rivers or the groundwater from a deep well.

Water is a perfect dissolvent. A sugar cube or a pinch of salt can completely dissolve in it. The same is true for some gasses, liquids and minerals. Water on its way through polluted sky dissolves CO2 and becomes acid. On its way to the see it dissolves various minerals and other elements, which makes some freshwaters very rich on minerals and organic substances that can give water in rivers and lakes specific colour. It can dissolve minerals in the ground and give some groundwater a specific taste and smell. 

Seawater and freshwater

Water is available in two different forms: freshwater and salt/marine/sea water. Through various processes in the hydrologic cycle, minerals and other substances continuously accumulate in the seawater, which makes it rich on minerals and salty. One litre of seawater contains approximately 35 grams of mineral substances, mainly kitchen-salt (NaCl) that gives it salty taste. Still it is from the vast salty reservoirs, the seas and oceans, that most of our precipitation comes - no longer salty or mineral laden. 

Most of the water in the Earth is seawater, and only 2,6% of it are freshwater. Freshwater, in contrast to seawater, does not contain salt. We can find freshwater in rivers and lakes, in glaciers and icebergs, in groundwater and aquifers, and in clouds and air.  

(1) Glaciers represent the most important resource of freshwater in the Earth: almost 77% of freshwater (or 2,01% of all water). Unfortunately, water from glaciers is not available for use to most living creatures on the Earth. 

(2) Most of all running freshwater is stored in the ground as deep groundwater, representing 22% of all freshwater (or 0,58% of all water). Groundwater is basic resource of water for land-plants. Man can reach water in aquifers through building deep wells. 
(3) Springs rivers and lakes represent less than 1% of freshwater (which is 0,02% of all water). In the past, they were the most accessible forms of water for human use. Now, a large part of these surface waters is too polluted to be safe for drinking. 

(4) In the air, one can find water as vapour and clouds. Even though, clouds look so huge and heavy, the water in the air represents less than 0,04% of all freshwater (this is approximately 5% of water in rivers and lakes or 0,001% of all water). Even though this quantity seems to be very little, in some places the rain falling from these clouds, represents the main or even the only resource of drinking water.

Stratification of water in deep water bodies and water currents
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A surprising physical property of water is that it is most dense at 4°C. This means that in the coldest parts of the world, the coldest water (that is the water close to 0(C) lies on the top of warmer water of 4°C. This property of water prevents deep water bodies, even in the coldest parts of the world, freezing completely. Water heats up and subsequently cools down very slowly, exposing animals and plants to far less severe temperature fluctuations than on land. In other parts of the world, the warmer water lies on the top of colder water. This occurrence is called stratification of water and it is more distinctive if the weather is calm and without winds.

Because of the winds, rotation of the Earth, tides and some other factors water in the seas and oceans moves in a manner like rivers. These are water currents that can be as large as 10 Amazon rivers together. They definitely represent an important living environment for many species. The main global water currents also play an important role in the global weather.

Buoyancy and the surface tension

Both, buoyancy and surface tension are the important characteristics of water that provide special living conditions in the water. Buoyancy holds animal creatures in specific depth zones, while surface tension helps some insects to live directly on the water surface.

There are probably several other characteristics of water that have a significant effect on living conditions. However, in the context of this lesson, we will focus only on few.

Lesson A1:  STATES OF WATER  
Main idea: Water can be in a liquid, gas or solid form. To change the state of water from one form to another, water needs to be heated up or cooled down. In nature, the water molecules get the energy they need for this transformation directly from the sun.  

Goal: To explore the states of water and the basic transformation processes. 

Concepts: water  → vapour, ice  →  liquid, gas, solid, states of water → evaporation / vaporization, condensation  / liquefaction, solidification;

Introduction: What is water?

Ask students to brainstorm about what is water:

· Where in nature we find water? (sea, rivers, rain etc.)

· When we cook, something is going out of a pot? What is that? (vapour)

· What is an ice cube? (water in solid form)

· How is it possible that water can be in so many different forms?

Activity: Gas, liquid and solid state game
Materials: a piece of paper per child with G, L or S sign;
1. To repeat that water can be in different states, give each child a piece of paper with a sign (G-gas, L-liquid or S-solid). 

2. On a given sign, the children have to form groups according to the state of water (S: tight connected to each other, G: walking around without touching, L: moving around with holding and touching each others hands).

3. Ask them to chose what kind of water they represent: those with S sign can be snowflakes, icecube etc; those with G sign can be clouds, steam etc.; those with L sign can be river, lake, groundwater etc; Then they should act accordingly.

Activity: States of water game
Materials: no special material, just open space;

1. Explain the students that they are molecules of water. To explain the molecules use the analogy of sticky rise. When we squeeze a handful of rice together it appears to be one solid piece, but when crumbled it falls to small pieces again.   

2. Have students to form a circle. Explain them that they represent water in liquid state. Water in liquid state moves around, but it stays together. So, they can move around, but they should always hold each other’s hands. When they move around they should all the time hold at least one hand with somebody in a group and all the time look for another hand of another person to catch and to move to a different place. 

3. Tell students to stay still and let loose their hands. Now, they can move freely wherever they want. They represent molecules in gassy state. 

4. Tell the students to come close together and to hold each other hands. They should cross their hands and hold their hands with two different persons. They represent molecules of water in solid form.

5. Students should listen to the teacher’s voice and act accordingly: “The temperature is going up, ice is slowly melting. There is still some ice floating in the water. Slowly, all the ice melted.....”

6. Have a discussion about the states of water and what causes these changes.

Activity: States of water experiment

Materials: pot, ice cube, heat source (cooker);

Place an ice cube in a pot and put it on a cooker. Observe the states of water when an ice cube will melt and then evaporate into the air. 

· What happened to the ice cube? 

· At what temperature it melted?

· At what temperature water starts to boil?

· Where the water evaporated?

Discussion: States of water in nature

Water in nature constantly changes its state from liquid to gas and from gas back to liquid again, and sometimes it freezes into ice and then melts again into liquid water: 

1. List as many states of water transformation examples from nature as possible. 

2. How are the processes that help change one form of water into another called? (evaporation, condensation, liquefaction, solidification)  

Lesson A2:  WATER AS LIQUID 
Main idea: Water has no shape, therefore, it takes on the shape of a container in which it is kept. In nature it takes on the shape of valleys, caves, riverbeds, pores in the ground etc. The upper surface of water is always levelled and horizontal. The same is true in ground water bodies (aquifers), where the upper surface of water is called the water table. The exception is ice, but only until it liquefies.

Goal: To explore water as liquid, to find out what shape is the water, and to explore living environments that are formed by liquid water. 

Concepts: liquid → liquidity, liquefaction  →  surface water, ground water, water level;

Introduction: Water as liquid

Have a discussion about water in a liquid state and let students to brainstorm about the term liquidity:

· What does it mean, if we say that something is in the liquid state?

· When is water in the liquid state? (between 0°C and 100°C) 

· Where do we find water as liquid? (rain, sea, rivers, tears etc.) 

Activity: What is the shape of water

Materials: water, containers of various shapes, stones, pea sized gravel, plastic bag;

1. Experiment A: Take the containers of various shapes and fill them up with water. Observe the shapes that water has in each of the containers:

· What is the shape of water in each of the cases? (It takes on the form of a container.)

· How the upper surface of water looks like? (It is levelled.)

· What happens with the shape of water when water is spilled on the table?

2. Experiment B: Take the containers, fill them up either with stones or with gravel and add some water. Observe the shape of water in each of the containers:

· What is the shape of water in each of the cases? (It takes on the form of a container and fills up the space among stones.)

· How the upper surface of water looks like? (It is levelled.)

3. Experiment C: Take a plastic bag, add in the bag some water, and place everything into a refrigerator. Observe the shape of water after the water in the refrigerator freezes:

· What is the shape of water?

· What happens with the shape when the ice slowly melts down?

Discussion: Living environments formed by liquid water

In nature one can find various shapes and forms of liquid water: 

1. What is the shape of liquid water in nature? (Water forms oceans, seas and various types of surface waters, such as lakes, rivers, ponds, marshes etc. It always takes on a form of the ground. It also forms ground water by filling up the pores in the ground.)  

What are various living environments that are formed by liquid water in nature? (Seas, lakes, rivers, ponds, puddles, underground lakes in caves, marshes, lagoons etc.)

Lesson A3:  WATER AS VAPOUR 
Main idea: As a liquid absorbs energy – for example from the sun or by being heated on a stove – the molecules move faster and some will have sufficient energy to break away the liquid and become a gas. This process is known as evaporation. Because water is one of the basic elements on the Earth, its changes in aggregation state from the liquid to the gas state causes the hydrologic cycle to function. Without the hydrologic cycle, there would be no weather, no rainbow and probably no life.

Goal: To explore water as vapour and to demonstrate students that the sun's energy evaporates water from oceans, seas, lakes ponds, rivers and other water bodies. 

Concepts: vapour → evaporation → hydrologic cycle;

Introduction: Water as vapour
Have a discussion about water as vapour:

· Why wet things become dry?

· What happens when water evaporates? Where does the water go? (It evaporates into the air where it forms air moisture and clouds.) 

· What is vapour? (water in a gassy state)

· Would be possible to live without water vapour? (Without vapour, there would be no clouds and no rain, no rivers to bring water to plants etc.)

· Where do we find water as vapour? (clouds, air moisture, cooking, our breath, drying clothes, etc.) 

· What is evaporation (process when water changes its state from liquid to gas that takes place when water is 100°C.)

Activity: Puddle-o-meter

Materials: Chalk or thick marker pen, puddle, impermeable surface like asphalt, concrete;

1. Conducting an experiment:

· Choose a paddle formed on concrete or any other unpermeable surface.

· [image: image3.emf]Mark out its perimeter using chalk or the marker pen. 

· Measure the puddle's diameter and draw new perimeters round it through the day. Remember to record the time that you do this so that comparisons can be made between different puddles in different situations and you have an idea of how long it takes for puddles of any one size to evaporate. 

2. How is the rate of evaporation affected by the depth of the puddle? (You may wish to refill the puddle up to the perimeter marks to discover the volume of water that has evaporated over the time the recordings were taken.)

3. Try comparing the rates of evaporation of different surfaces. Pour the same amount of water on different surfaces and observe. Record the time needed for the puddles to dry up.

· What is a difference in evaporation from materials such as asphalt, tarmac and concrete? (Asphalt and concrete are impermeable surfaces, therefore water stays on the surface and slowly evaporates. Tarmac in permeable surface, therefore, some of the water soaks into the ground and forms moisture.)

· How the colour of the surface affects the rate of evaporation? (Asphalt is darker than concrete, therefore, water heats faster and the rate of evaporation is greater.)

Activity:  Evaporation from plates

Materials: Two plates, water, a book; 

1. Prepare the experiment: Take both plates, and fill them with water to the same level. Put them on a sunny window shelf in a way that one is placed on direct sunlight, the other in the shadow of a book.

2. After several hours compare the level of water in both plates.

· What is the difference between the quantity of water in both soup plates?
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Try the experiment on different days and under different conditions. Measure the time the water needs to evaporate. How the weather affects the rate of evaporation?

Discussion: Water cycle

Use the imagination and try to find out:

· What happens to the vapour in the air? (It condenses into little water droplets and forms clouds. When droplets are big and heavy enough, they drop back to the ground as rain. Rain forms rivers, lakes and seas. From there water again evaporates into the air. This process is called the water cycle.) 

Lesson A4:  WATER AS ICE
Main idea: There is almost 77% of all freshwater in the ice form, mostly as glaciers. That is an enormous quantity of water. Much of that water floats as icebergs in the north and south polar seas creating a lifespace for numerous animals. There is even more water stored in huge glaciers, which one can find in the North Pole, as well as on the high peaks of mountains in different places of the Earth’s surface. 

Goal: To explore water as ice and the consequences of ice melting.

Concepts: ice → snow, icecube → melting, floating → water density → icebergs, glaciers → sea level rise;

Introduction: Still water is ice
Ask students to think about water and all it’s possible forms:

· Does any time water stay still?

· What are all different forms of ice? (icecube, snowflake, iceberg etc.)

Activity: Icebergs in a bowl
Materials:  water, clear plastic or glass bowl, icecubes;

1. Give children icecubes to play with and describe its properties. Do the icecubes float on the surface of water or sink? 

2. Ask them to put the icecubes into a clear plastic or glass bowl half filled with water and observe. Be sure, that there is enough space that icecubes freely move in the water. Ask them to imagine icebergs...

3. Fill the bowl with water up to the edge of the bowl. The icecubes flow in the water and part of them stick out above the water surface. What will happen, when the icecubes melt down and become liquid water again? Will the water spill over the edge of the bowl?

Discussion: The ice as a living environment

Have a discussion about ice and living environments it provides:

1. What an iceberg stands on? (It floats on the water surface.) 
2. Why ice floats? (Water has a number of unique physical properties, including the change in molecular arrangement that means that it is densest at 4( C, which is why the ice float.)
3. An ice cube certainly means a commodity of having a cold drink. Ice can also mean entertainment for many people, who like ice-skating. But the ice can also mean a special living environment. What kind of living environments are provided by ice? (Large icebergs are living environments for many animals. The Arctic cap itself is a huge floating sheet of ice that provides space for many animal species.....)  

4. What kind animals live on the surface of ice? 

Discussion: Melting ice

Have a discussion about the ice and problems related to the melting of ice:

1. The Arctic cap is a huge floating sheet of ice surrounded by floating icebergs. What would happen if the Arctic cap and all the icebergs melted? Would there be floods all over the world’s coastlands? (Even if all the ice in the Arctic melted, it would not cause the rise in a sea level. This is because when ice melts, the water that is left occupies less space than it did as ice.)

2. Why the sea level would rise, if the world temperature increased? (If the world temperatures increased, the sea level may rise, for two main reasons. Firstly, when water is heated it becomes less dense and expands. If the sea temperature rose, its level would rise as the water expanded. Secondly, higher temperatures could melt some of the ice that permanently covers some land, such as Antarctica and certain mountains. The water would eventually flow into the sea, making it rise.)

Lesson A5: WATER IS EVERYWHERE
Main idea: Water can be found everywhere. All materials (organic and nonorganic) have some degree of moisture (unbounded water), while all living things (organic mater) have water also incorporated in their body (bounded water). A certain degree of moisture in living environments is, therefore, necessary to sustain suitable living conditions for any of living creatures to be able to live.  Some plants and animals can live in very dry environments, some need a certain degree of moist, and others use water itself as their living environment.  

Goal: To present that water can practically be found everywhere (as bounded or unbounded water), and that a certain degree of moisture is necessary to sustain life.

Concepts: water, → moisture, water in a body → bounded and unbounded water → water is life;

Introduction: Where one can find water

Remind children of different states of water. Then ask them where do they think that one can find water:

· Is there water in the air, soil, plants, stones, grass, rock, mud, your body? 

· How can we find out? List their suggestions of an experiment... 

Activity: Bounded and unbounded water

Materials:  4 clear cups, 4 rubberbands to fit the mouth of the cups, 4 pieces of plastic wrap to cover the mouth of the cup, ¼ cup of sand, soil, grass, and small stones;

1. How can we find out if there is water in sand, soil, rock, or grass? (Through evaporation of the water that an object holds, which can take place with an increase in temperature and over time.)

2. Experiment: 

· Place sand, soil, grass, and small stones each in its own cup. 

· Cover each cup with plastic wrap, secure them with rubber bands, and place them in the hot sunny place. 

3. After several hours check the situation in the cups:

· Is there any water in sand? (There is moisture on the surface of sand grains.)

· Is there any water in stones? (There is moisture on the surface of stones.)

· Is there any water in grass? (All living things contain some water, so does grass.) 

· Is there any water in soil? (There is moisture, as well as some water that is contained in the organic part of the soil.)

Activity: How much water?

Materials: 3 cups, 60 flower seeds, water, three cups of soil;
1. Have a discussion about how much water and what kind of water is needed for plants and animals to be able to live.

2. Experiment: 

· Fill up the cups with the soil and plant in each cup 20 flower seeds. Place the cups on a sunny shelf. 

· One cup do not water at all, the second cup water every day with a couple of spoons of water (just to keep the soil moist), the third cup should be every day filled up with water (to the top of the soil).  

3. After a couple of weeks check what is going on with the flower seeds in the cups:

· Can flowers live without watering? Is the soil moist enough just from the moist that it gets from the air?

· Can flowers live with moderate watering? Is the moist soil good living environment for flowers?

· Can flowers live in water? 

· What kind of water conditions is necessary for growing other plants? Rice for example?

Discussion: Can we live without water?

We have seen that water is necessary to sustain life of plants. There should not be too much, nor too little of it. What about animals and humans:

1. Can animals survive without water? What about humans?

2. Is there any water in my body? (There is 70% of water in my body.)

3. How much water humans need to drink per day?

Lesson A6: WATER AS DISSOLVENT 
Main idea: Water is a perfect dissolvent. Sugar, salt, some gasses, liquids and minerals can completely dissolve in water. Water on the way to the sea dissolves various minerals and other elements that accumulate in the seawater, which makes seawater rich on minerals and salty. On its way through polluted sky water can also dissolve some other elements. Such is CO2, for example, which causes the rain to become acid and therefore harmful to many plants and animals.

Goal:  To find out what can be dissolved in water and what not. To see, what are the consequences of that for the living environments, because some of the substances that get dissolved in water are necessary for life, and other can be harmful to plants, animals and humans.

Concepts: dissolve  → dissolvent  →  seawater, acid rain;

Introduction: Where did the sugar go? 

Ask students to imagine a cup of a tea. When they put a sugar in the tea, the sugar disappears: 

· Where did the sugar go?

Activity: Dissolvent water game
Materials: no special material needed;

1. Ask children to stand in a circle. Each child is assigned different role (such as for example wood, sugar, salt, milk, rock etc. In the middle of the circle is water. 

2. On a given sign of the teacher, every child has to do the following: the “dissolvents” have to enter the circle and move, the “solids” have to stay fixed on the edge of the circle.

Activity: What dissolves and what not 

Materials: clear glass or plastic cup, water, salt, ink, sand, rise, metal particles, sawdust, oil...;

1. Ask students to list things that can dissolve in water.

2. Prepare the experiment: 

· Put the water into a large plastic or glass jar. (For every thing you want to melt into the water take new water.)

· Put one of the things into the water and mingle it with the spoon.

3. Observe the melting process.

· Some of the things like paper, plastic, oil... we can see others, like salt...are invisible. Why? 

· How does the water taste if you melt some sugar into?

· What taste does water get when you melt some salt into?

· What taste has the water at your home?

· How does the water smell?

Discussion: The smell, the taste and the colour of water

The smell, the taste, the colour and some other characteristics of water depend on substances that are dissolved in it. Besides these substances, there are also small particles of many other elements floating in the water that effect the colour, smell, and taste. 

1. How much salt is in seawater? (In one litre of seawater is approximately 35 grams of mineral substances, among which common kitchen-salt (NaCl) gives it salty taste.)

2. What is the taste of mineral water? 

3. Why has the sea in some places azure-blue, in some places green-blue and in some places grey-blue colour? 

4. Why have some rivers a very strong red, yellow or even white colour? 

5. Sometimes we can find some substances dissolved in water that are harmful to all living creatures. How do they get into the water? 

6. Why the colour of the Perfume River changes during the year and how?

7. Why is the Perfume River called Perfume River? Because of its smell?

8. What is acid rain, and is it really acid? (Pollutants, such as sulphur dioxide and nitrous oxide make rainwater more acidic. They enter the air in exhaust fumes and when fossil fuels are burned.)
9. Is it possible that acid rain causes landslide? (In very specific situation it can be true: acid rain can cause destruction of a forest that holds ground from sliding, which can be the reason for landslide.) 

10. Why is acid rain dangerous? (Many animals cannot survive the higher acid levels, especially in lakes and rivers. Trees and other plants suffer as the acid makes them less resistant to frost and to attack by insects and diseases.)

Lesson A7:  FRESHWATER VS. SEAWATER
Main idea: There are two main types of water on the Earth: salt-water and freshwater. Most of the water on the Earth is salt-water or seawater. Seawater is 3.5% salt (mainly table salt or sodium chloride). Seawater also contains magnesium, sulphur, calcium and smaller amounts of all of the elements contained in the Earth's crust. The oceans become salty as runoff from the land masses carries salts to the sea in rivers and streams. Over time, these additional salts have made the oceans saltier. Through the process of evaporation, salt-water becomes freshwater again leaving the sea as water vapour, condensing in clouds and falling as rain again on the surface of the Earth. On the coastline, freshwater from rivers and seawater are mixing forming various brackish water environments.

Goal: To present the differences between the freshwater and the seawater, and to make sure that students will know why seawater is salty and rain not. The other goal is to make sure that students become aware how the salinity of water affect living conditions, and therefore, requires various adaptations of living creatures to specific level of salt in their living environment. 

Concepts: freshwater, dissolvent → salt-water, seawater, evaporation, condensation → formation of freshwater → water cycle → seawater, freshwater, and brackish water environments;

Introduction: Rainwater vs. seawater
Ask students to think about what are the main differences between rainwater and seawater:

· What is the taste of seawater and what is the taste of rain? Why?

Activity: Tasting salty water
Materials: 1 litre of salt-water (35 grams of salt in 1 litre of water or approx. 4 tsp. salt in 1 litre of water.), 1 litre of freshwater, 4 small clear cups;

1. Ask students to think what is a difference between salt-water and freshwater.

2. Experiment with the water samples: 

· Give each group a cup of both salt-water and freshwater. Have them observe the samples using their senses of sight, smell, and taste. 

· To visually observe the cups have the students look through the sides of the cups and write a descriptive word about their clarity. 

· For smell, have each child smell each of the 2 cups at least twice. They may want to close their eyes while doing these observations. 

· For taste, each child uses a small spoon taste a small amount of each water. 

3. Have a discussion: 

· How is the salt-water different from the freshwater? 

· Is it possible for people to survive, if they drink just seawater?

· In some places, water in the wells is salty, because the seawater mixes with freshwater in the ground. Is the water from these wells healthy for drinking?

Activity: Growing plants in salty water
Materials: 200 flower seeds, 40 rice seeds, 4 plastic cups, 4 cups of soil;

1. Ask students to guess what would happen, if they planted flower seeds in salty water. 

2. Experiment with the water samples: 

· Plant 100 flower seeds into each of the 2 cups of soil, and 20 rice seeds into each of the other 2 cups of soil. Then place all the cups on a sunny place. 

· Water two of the cups (one with rice and one with flower seeds) with the freshwater and the other two cups with the salt-water. Be sure to label the cups (“salt-water” and “freshwater”). Students should water the cups daily. Put the same amount of water in the cups with rice and the same amount of water in the cups with flower seeds.

3. Observe the cups and record the results after 5 and after 10 days. Discuss the results: 

· What happens if you water flowers with salty water? 

· What happens if you grow rice with salty water? 

· What kind of plants grow in salty water?

Activity:  No salty rain

Materials:  clear cup, ½  tsp. salt, 1 clear small plastic bag, ¼ of a cup of hot tap water; 

1. Ask the students to tell you what is the taste of rain? Is it salty? Discuss their responses. Since 3/4 of the earth is covered with salt-water and most of the water in clouds is evaporated from the oceans, why is it that the rain does not taste salty? 

2. Experiment:

· Take a clear cup and cover the bottom with 2cm of hot water. Add ½ tsp. of salt into the cup and stir until the salt dissolves. 

· Allow students to taste the "salty water" so they will be able to verify (taste) the fact that the water is not salty after the evaporation. 

· Place the cup into a clear plastic bag, and put the bag on a sunny place.

· Check the surface of the bag after condensation has taken place. 

· Allow the students to taste the water from the sides of the bag by wiping their clean fingers across the condensed water inside the bag. It should not be salty. 

· By tasting water in the cup again, verify that it is still salty. 

3. Discuss: 

· Where must be the remaining salt, if the condensed water is not salty? (The salt crystals remain in the cup making the remaining water more saline.)

· Most of the Earth's water is salty water from the oceans and seas. Why then, we do not have salty rain? (Salt does not evaporate, only the water evaporates.)

4. Leave the cup with salty water uncovered, on a sunny window shelf, and let it evaporate: 

· What happens?  (Most of the salt is left in the bottom of the cup, some salt may appear on the sides. The salt molecules reform their crystal structure. Only water evaporated.)

· Why salt does not evaporate? (When salt dissolves in water it undergoes physical and chemical changes. Salt (sodium chloride) molecules break down into smaller units. When salt dissolves, the sodium chloride molecules (NaCI) disassociate from one another and become sodium (Na + ) and chlorine- (CI-) ions. Water molecules then surround these ions. When the water evaporates, the sodium and chlorine ions reunite to form salt crystals again. The water molecules (H2O) are less massive than the salt molecules (NaCI) and are more easily buoyed up into the air and evaporate. The majority of the sodium and chloride atoms remain in the container and reform into cubic salt crystals.)
Discussion: Mixing of freshwater and seawater
In the estuaries, freshwater from rivers and seawater are mixing together forming various brackish water environments:

1. What kind of water is typical for a lagoon? (Brackish.  It is a mixture of seawater from a sea and freshwater from rivers.)

2. What kind of fish live in a lagoon (in brackish waters), what kind in rivers (in freshwater), and what kind of fish in a sea (in seawater)?

3. How far inland can the seawater intrude?

4. Can the seawater intrude also into the groundwater?

5. Is it possible to regulate the salinity of a lagoon?

Lesson A8:  BUOYANCY 
Main idea:  Buoyancy is the tendency of an object to float when submerged in a fluid, because of the power of a fluid to exert an upward force on an object placed in it. Water, especially seawater provides support to plants and animals through buoyancy. Because of buoyancy, we can swim on the surface of water and we can travel large distances or just transport goods on ships. Unfortunately, there are also many other floating objects, such as various kind of trash, that represent a threat to all kind of creatures living in the water.

. 

Goal: To explore why some objects float in the water or on the water surface, and some sink to the bottom, and what are the consequences of that on living creatures. At the same time, the goal is to enable students to understand why water life is seriously harmed by the trash humans discard in the oceans, rivers and beaches. 

Concepts: floating, sinking → density, buoyancy → trash, harmful effects on water life;

Introduction: Floating

Let children think about floating:

· Why some things float and some not?

· What floats and what sinks?

Activity:  What floats and what sinks
Materials: a large 20-liter clear plastic or glass jar or similar container filled with water, various material that students bring from home and various trash that students find on beaches (pieces of Styrofoam, fishing line, fishing nets, clear plastic bag, coloured plastic bag, etc.)

1. Tell students that they will explore what kind of trash floats and what kind of it sinks in the water. Ask them to bring to class any kind of small object that one can find as trash on beaches or in the water.   

2. Prepare a large 20-liter clear jar or similar container filled with water.

3. Put the material, which students brought to class, into the container and observe what floats and what not, and make notes.

4. Observe and discuss: Why some objects float and other sink?

Activity:  Bogus fish food
Materials: a large 20-liter clear plastic or glass jar or similar container filled with water, various material that students bring from home and various trash that students find on beaches (pieces of Styrofoam, fishing line, fishing nets, clear plastic bag, coloured plastic bag, etc.)

1. Ask the students to imagine: “Have you ever thought about what life would be like if you were a fish?” Listen to their comments and enjoy an exchange focusing on how the major activity of fish is searching for food, and on features of the underwater world. Stress that the point-of -view of undersea creatures is not like our own. 

2. Move the discussion in a serious direction: 
“Imagine what you would do as a fish if you saw some tiny pieces broken from a Styrofoam cup and they looked to you like your favourite type of floating fish eggs? You would probably do what many fish do: you would eat them. And, believe it or not, this might lead to your death because there are several very bad effects that could occur. The fact is, our trash is having a devastating effect on the creatures of the ocean, both under water and on beaches. But let's see for ourselves how and why this is happening by setting up an experiment that simulates what's happening to animals.” 

3. Guide the students in generating examples of common plastic objects that can be found as trash on beaches of the sea or along the rivers and lagoon. These objects are: opaque (such as pieces of Styrofoam and coloured plastic bags); transparent (such as clear plastic fishing line and net); translucent (such as clear plastic bags and wrap); and attractive/arousing curiosity (such as can rings). 

4. Conducting the experiment. 

· Have the students take turns moving each object around in the water while the other students observe. Begin with opaque object. Then experiment with transparent object. Last, move the translucent object around in the water. 

· After each object has been observed, direct the students to record in column three what the moving object looked like from the point of view of a fish, turtle, or other form of marine life. 

· Finally, ask the students to imagine that they are a seagull, otter, seal or similar creature who spots the six-pack ring in the water or on the beach. What would it look like to them? 

· Direct the students to write what they speculate a fish, turtle, seagull etc., might do with each object and what the negative effects might be.

5. If available, show the students photos of dead animals that clearly died as a result of coming into contact with human waste. Discuss how easy it is for people to dispose of their trash in responsible ways, rather than allow these tragedies to occur. 

Discussion: Threats to marine life
1. What kind of trash poses the greatest threat to marine life? (Trash consisting of various forms of plastic, because certain forms of plastic are invisible, look like food, or resemble interesting play- things, animals become involved with them and are often injured or killed.) 

2. Why plastic is so dangerous? (The "virtues" of plastic make it the most serious threat to marine life: it is lightweight, strong, and durable. Many forms of plastic, such as polystyrene, are so durable that they have lifespans of 500 years.)

3. Is it possible that large containers float on the surface of big oceans? (There are several cases that a large ship carrying big containers sinked as a consequence of an accident. In such cases, containers that are closed very tightly can float around a little bit submerged under the water for years before they rust and sink. Such containers represent a threat to boats and sailing boats.)

Lesson A9:  WATER DENSITY
Main idea: Cold water is denser than warm water, therefore, warm water floats on the top of cold water. The same is true for freshwater, which is less dense than seawater. Therefore in lagoons, the water in the upper layers is less salty and warmer from the water in the lower layers. In the same way as the sun causes the existence of winds in the atmosphere, the sun and the differences in temperature of water cause the existence of water currents. In the global scale, the main water currents are caused by differences in temperature of water, by winds, rotation of the earth, tides and by the distribution of continents. Water currents are like large rivers in oceans, which bring either polar cold water to equator or worm equatorial water to polar places. Many plants and animals depend on those water currents and would not be able to exist without them. Besides global water currents, there are also several smaller water currents that also have an important effect on local environment.
. 

Goal: To demonstrate the stratification of water and the formation of water currents, and to explain students how important are differences in temperature for sustaining special living environments.

Concepts: differences in salinity, differences in temperature → water density → stratification of water → water currents → special living conditions;

Introduction: Floating water

Let children explore the following questions:

· Why ice floats on the surface of water? (Because water is denser than ice.)

· Can cold water float on the top of warm water? (No, cold water sinks, because it is denser than warm water.)

Activity: Floating eggs

Materials: two cups of water, salt (instead of salt one cup of freshwater can be replaced by seawater), two fresh eggs; 

1. Ask students to guess: Will the eggs float on the water or sink to the bottom of the cup? 

2. Take two pots of water and add some salt to one of them and stir. 

3. Place one egg in each pot and see what happens. (The egg in seawater floats higher that in freshwater.) Swap the eggs around to check that it is in fact the water, which is responsible.

4. Have a discussion about why does the egg in seawater float higher that in freshwater? (Seawater is denser and can hold more weight.)

Activity: Cold water currents
Materials: a large plastic tab, plastic bottle, water, food colouring, refrigerator;

1. Prepare an experiment:

· Take a plastic bottle and fill it with 1 litre of very cold water (cool it down in a refrigerator). Add some food colour in the water.

· Fill up the large plastic tub with warm water. 

· Dip the bottle into the water in the tub, pour the cold water out, and observe what happens? Do not mix the water in a tab. (Cold water weights more than warm water, therefore, cold water stays on the bottom of the tab.)
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Very slowly stir the water in the tab and observe. (There will be cold water currents in the moving water just before all the water would mix completely. Have a discussion:

· Where in the sea one can find warmer water: in the upper layers or in the lower layers?

· Do you think that there are rivers in the sea?

· Does the water in the ocean move? What kind of movement?

Activity: Mixing saltwater and freshwater

Materials: a large plastic tab, plastic bottle, water, salt, food colouring;

1. Prepare an experiment:

· Take a plastic bottle and fill it with 1 litre of water in which you add 35g of salt (you can use seawater). Add some food colour in the water.

· Fill up the large plastic tub with water. Water in the second bottle and water in the tub have to be the same temperature.

· Dip the bottle into the water in the tub, pour the salt water out, and observe what happens? Do not mix the water in a tab. (Salt water weights more than freshwater, therefore, it stays on the bottom of the tab.)

2. Have a discussion: 

· Has brackish water in a lagoon everywhere the same level of salinity?

Discussion: Water current as a special living environment
1. How large are water currents in oceans? (They can be 10 to 100 times larger than the largest rivers, which means that they can be several kilometres wide and have 100 times more water than the Amazon river.)

2. Can water currents provide special living conditions?

3. What means stratification of water in the sea? (It means special living conditions that living creatures have to adapt to. These includes: temperature, pressure, quantity of light, quantity of food etc.)

Lesson A10: WATER AS SKIN (SURFACE TENSION) 
Main idea: The phenomenon of surface tension provides a specialised habitat for many animals, especially insects. This is because the 'skin-like effect' of water surface can hold small objects, like insects, and because various movements of water surface in stagnant waters can be a perfect medium for conveying information about important things that are going on in that micro world.

Goal: To explore surface tension or skin-like characteristic of water surface, which represents living environment for many insects and to explore it in nature.

Concepts: water surface → surface tension → special living environment;

Introduction: Water surface

Ask children to imagine the surface of water:

· Can we walk on the top of the water surface?

· Are there any animals that can?

Activity: Water surface as skin

Materials: small metal particles, pin, paper clip, fork, a bowl with water, blotting paper; 
1. Have a discussion with students about what from the small objects they think will stay on the surface of water.

2. Make the Activity: Put a piece of blotting paper onto the water and carefully place a pin or paper clip on the paper. Gently help the blotting paper to sink and watch what happens.

3. Look carefully around the edges of the object: the 'skin' is visible. With a bent pin it is possible to lift the surface layer slightly on still water. 

4. What happens to the pin or clip if a drop of detergent or shampoo is added into the water? (The ‘skin’ effect is gone and small object fall on the bottom of the bowl.)

Activity: Who lives on the water surface
Materials: Stagnant water like small pond, ... straw; 
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Take a trip to the near stagnant water to observe who lives on the water surface. (Water spider)

2. Observe the insects.

Discussion: Pollution and the surface tension

The experiment showed that pollution, such as an oil spill, can completely diminish the surface tension effect: 

· How can pollution effect the life on the surface of stagnant water in a small pond?
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