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TYPES OF MANGROVES  

 

Throughout the tropics and subtropics, wherever coasts are gently sloping and temperatures 

average 24°C, coastal wetlands are inhabited by extraordinary trees called mangroves (Figure 1). 

They are found at river mouths, fringing sheltered bays, around lagoons and ponds, and on islets and 

cays.  Australia has the third largest area of mangroves in the world, totalling over 11,500km2 and 

approximately 6.4% of the world’s total mangrove area.  Approximately 75% of these mangroves 

occur in the tropics in the north of Australia due to the low population density.  However mangroves 

species have been found as far south as South Australia and Victoria representing the highest 

latitude site of mangroves in the world.   

 

Where are the mangroves?  

Mangroves exist as a relatively thin line hugging sheltered areas, including numerous islands and 

mainland estuary areas.  Approximately 70% of Australia’s mangroves occur within documented 

catchment estuaries’.  Just under half of the 11, 500km2 of mangrove forest is located within 

Queensland with approximately 36 species and 3 hybrids occurring here.    

 

Which species of mangroves occur in Australia?  

Worldwide, there are currently 80 recognised species of mangroves, 46 of these species occur in 

Australia.  Australian’s mangroves have the fourth highest species diversity of any country with the 

mangroves consisting of 22 genera.   

 

Mangrove plants are defined by the environment in which they reside rather than their genetic 

similarity, so while species may look similar and have similar functions this is more a description of 

their environment rather than their family relationships.   They all share an amazing ability to grow 

in places shunned by other plants. Mangroves flourish only in the narrow, inhospitable zone where 

the tropical sea meets the land, and salt water and fresh water mix. They alone love the tropical 

places that are too hot, too salty, too wet, and too exposed to wind, rain, tides, and storms for other 

plants.  

 

The various species of mangroves have things in common, such as the ability to deal with excess salt 

in their surroundings, and spreading root systems that allow trees to grow in anaerobic mud. But 

every species grows in a slightly different part of the wetland and has its own special adaptations.  

While there 22 flowering genera found within the mangroves, there are only 12 angiosperms that 

are classified as “true” mangroves species.   

 

Mangrove Families 

These families include the Avicenniaceae (genera Avicennia), the Combretaceae (genera 

Lumnitzera), Meliaceae (Xylocarpus), Rhizophoraceae (the largest family with three genera Ceriops, 

Bruguiera and Rhizophora) and the Sonneratiaceae (Sonneratia). The most prolific species in 

Australia would be the Grey Mangrove (Avicennia marina), the Black Mangrove (Lumitzera sp.), the 

Orange Mangrove (Bruguiera sp.), the Yellow Mangrove (Ceriops sp.) and finally the Red Mangrove 

(Rhizophora stylosa).   
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Several other families of plants do have mangrove species, although could not be considered 

exclusively mangroves, these include the Acanthaceae (genera Acanthus), Bignoniaceae (genera 

Dolichandrone), Bombaceae (genera Camptostemon), Caesalphiniaceae (genera Cynometra) 

Ebenaceae (genera Diospyros), Euphorbiaceae (genera Excoecaria), Lecythidaceae (genera 

Barringtonia), Lythraceae (genera Pemphis), Myrsinaceae (genera Aegiceras), Myrtaceae (genera 

Osbornia), Arecaceae (genera Nypa), Plumbaginacea (genera Aeigialitis), Pteridaecea (genera 

Acrostichum), Rubinacea (genera Scyphiphora) and Stercullaceae (genera Heritera).   

 

Each mangrove species is defined by its tolerance to salt and temperature stress.  Moving upstream 

in a mangrove forest, species position becomes noticeable.  Species like the Grey and Red 

Mangroves dominate the downstream portion of the mangrove forest, where inundation occurs 

daily, whereas some of the Black, Orange and Yellow mangroves prefer the upstream portion where 

inundation of seawater doesn’t occur as frequently.    

 

Table 1: Identification guide to the five most common species of mangroves in Queensland 

Characteristics Grey Mangrove 
(Avicennia) 

Black Mangrove 
(Lumitzera) 

Orange Mangrove 
(Bruguiera) 

Yellow Mangrove 
(Ceriops) 

Red Mangrove 
(Rhizophora) 

Habitat High to low 
intertidal, 
downstream from 
reef flats to sandy 
or rocky bays and 
mudflats 

Intermediate 
estuarine 
locations within 
the tidal range 

Mid-high intertidal 
ranging from deep 
estuarine muds to 
sandy beaches, 
coral and rock 
shorelines 

High-mid 
intertidal. 
Unsuited to wave 
crash, currents & 
strong winds but 
tolerant of low 
moisture/ high 
salinity salt pan 
margins 

Mid-low intertidal, 
tolerant of wide 
range of 
conditions from 
muddy estuarine 
to sandy, rocky 
and coral reef 
areas 

Roots Pencil-like 
pneumatophores 
20-30cm high 

Wiry knee roots, 
often looped 
above the ground 
10cm  

Roots thick, knee-
like 
pneumatophores 

Stout, flanged 
buttresses, roots 
sometimes 
developed as 
looped surface 
roots  

Roots are sturdy 
props, arching 
above ground to 
2m with lenticels 
across the surface  

Leaf 
appearance 

Pointed opposite 
leaves with 
variable shape - 
upper surface 
shiny green under-
surface pale  

Alternate, simple, 
flat and succulent, 
elliptic 

Opposite, simple, 
glossy elliptic 
green in leafy 
shoot clusters 

Opposite, simple, 
yellowish-green 
and egg-shaped 

Opposite, simple, 
erect, bright 
yellow-green waxy 
above and dull 
below, 
obovate/elliptic 

Flowers Orange, sweetly 
scented 4-8mm, 4 
petals 

Bright red with 5 
petals and 10 long 
stamens 

Bright red, 
occasionally 
yellowish-green, 
with bi-lobed 
petals bearing 3 -4 
bristles at lobe 
tips 

Prominent 5-
lobed calyces and 
tiny petals 
yellowish-green to 
orangey-red 

Flowers have 4 
thin pale yellow 
calyx lobes and 4 
creamy white 
woolly petals 
Open flower has a 
long style 

Fruit Green, rounded 
and fleshy ~10mm 

Hard, oblong 
flattened, green 
to reddish-brown , 
~1.5cm 

Cigar-shaped, 
elongate with 
longitudinal 
ribbing, green to 
25cm  

Pencil-like but 
tapered, slender 
but short 
yellowish-green to 
15cm 

Elongate, smooth, 
slightly tapering, 
green  to 65cm 

 

To classify Australia mangroves, there is an excellent resource on the Queensland Museum website.  

Students use a key based on features such as leaves, stem, roots, sap and smell of mangrove trees: 

http://www.qm.qld.gov.au/microsites/mangrove/pdf/scienceskills/QM_key_to_Australian_mangrov

es.pdf  

http://www.qm.qld.gov.au/microsites/mangrove/pdf/scienceskills/QM_key_to_Australian_mangroves.pdf
http://www.qm.qld.gov.au/microsites/mangrove/pdf/scienceskills/QM_key_to_Australian_mangroves.pdf
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Red Mangrove  

 

The Red Mangrove has stout, curved prop roots, which arch down into the water from their trunks, 

and long, slender aerial roots, which are like thin fingers reaching into the water, cannot be mistaken 

for any other tree.  Like other roots, theirs have two main functions—support and breathing.  

Extraordinary conditions require special adaptations (changes in structure and function that make a 

plant or animal more suited to its environment), and the prop roots are very different from normal 

roots.  Arching around the main trunk like tangled legs; they support and spread the weight of the 

trunk, branches, and leaves, and thus enable the tree to stay upright in muddy, tidal, and windy 

conditions.  Like the aerial roots, the parts above the water are covered with tiny pores or lenticels 

(which look like small knobs), through which the tree can breathe.  This is necessary because the 

mud on which Red Mangroves grow is so low in oxygen that no ordinary roots could breathe there.  

If the lenticels are covered with water for too long, the mangroves will die.  This often happens as a 

result of a cyclone.  

 
Figure 2: Parts of a Red Mangrove Tree 

 

Clinging to the edge of the land, the Red Mangrove roots trap sediments and build up the land 

behind them.  When the coastal shelf is shallow, they grow out into the sea, extending the land and 

protecting it from storm damage and erosion. The reproductive cycle of the Red Mangrove is 

adapted to help this process.  

 

It all begins when the Red Mangrove bursts into flower.  This usually occurs in September/October 

and March/April.  The waxy, pale-yellow, star-shaped blossoms attract bees and are quickly 

fertilized.  The mature fruits stay attached to the tree while they develop into propagules.  The roots 
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of the propagules begin to grow while they are still attached to the parent tree.  When they are 20–

30 cm long, the dart-shaped, heavy propagules fall from the tree and plunge deep into the mud 

below.  Some are washed away by waves and currents and float for many months before they wash 

up in a nice muddy place.  As soon as they get to a suitable spot, the propagules are ready to grow. 

In the right conditions, they spring up densely, growing more than 60 cm a year, reaching out into 

the sea over shallow reefs or mud banks or filling in shallow ponds and channels.  

 

 
Figure 3: Many marine animals make their homes in the mangrove roots 

 

Forming food for other living things makes Red Mangrove ecosystems among the most productive in 

the world. An average-sized Red Mangrove tree can drop more than two tons of leaves a year.  Red  

Mangroves provide a sheltered nursery that nurtures young fish, shellfish, and turtles before they 

move out into the open ocean to make it on their own.  Many thousands of other creatures make 

their homes in and under the roots of Red Mangroves, all completely dependent on the food, water, 

and shelter that the mangroves provide.  Above the water, many species of birds and insects live, 

nest, or hunt in the trees’ branches and among the leaves.  Red Mangroves also provide a protective 

barrier that filters sediments and pollutants that wash toward the sea from the land, keeping them 

from working their way onto the reefs and destroying the coral.  In addition, mangroves provide us 

humans with food, and with shelter from cyclones and other storms, and filter our groundwater, 
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keeping it clean.  Throughout the tropics, wherever coastal mangroves have been cleared away, 

coastal fisheries have collapsed.  

 

Red Mangroves grow on the seaward edges of the shore. Over time, as their roots trap sediments 

and the level of the mud rises conditions become drier and less suitable for Red Mangrove seedlings 

and more suitable for other species. This process is called succession.  

 

Grey Mangrove 

 

The roots of Grey Mangroves have found a different solution to the problems of growing in mud— 

which is black, smelly and anoxic because of the large amount of rotting plant material it contains.  

Horizontal roots spread out from the main trunk, with vertical roots sticking up from them. They 

form a carpet of thin, knobby fingers called pneumatophores around the base of the tree.  The 

pneumatophores are generally long enough to stick out above the water at high tide so they can 

breathe.  The above-ground parts trap sediments and pollutants washed toward the sea by rivers 

and streams from the land, and help to protect the coral reefs and seagrass beds.  Below ground 

there are fine roots sticking out sideways, which absorb nutrients from the mud.  

 

Grey Mangroves can grow on the edges of the estuary and tolerate tidal areas, in which the mud is 

sometimes exposed for part of the day or year and evaporation increases the salt level, or salinity, of 

the soil. They can have high levels of salt in their sap, and they control the amount of salt in their 

tissues by excreting salt through their leaves.  Look closely at a leaf and you will see the crystals of 

salt.  Lick or wash them off, and a few minutes later more will form.  This species is also the most 

widely distributed of the mangroves due to its tolerance of cool conditions.  It has been found as far 

south as Corner Inlet in Victoria.  The Grey Mangrove is also able to grow in various substrate types 

including reef flats, rocky bays and fine clay mudflats.  Having these dispersal advantages allows it to 

establish in areas that other mangroves just could not survive. 

 

Yellow Mangrove 

The Yellow Mangrove has adopted a slightly different root strategy; their stem base has stout 

buttresses with their roots sometimes developing as looped surface roots.  This allows for a sturdy 

base within the anoxic mud providing them with stability for changing tides and storm events.   

 

 
Figure 4: Parts of the mangrove tree  
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MANGROVES AND THE WATER CYCLE  

 

The amount of the water in the world never changes—but water is constantly changing form, from 

liquid to gas or solid, and back again. The movement of water from the Earth to the sea to the air 

and back to the Earth is called the water cycle (Figure 5). Evaporation occurs with higher 

temperatures, strong winds and large wave action.  Trees lose water vapour through their leaves 

into the atmosphere.  As the water vapour in the atmosphere increases, clouds are formed and 

eventually water droplets form causing rain events to occur.  This water falls on land or water, trees 

can absorb the water through their leaves or roots through groundwater.  The remaining water falls 

into rivers and streams and eventually to the ocean where the water cycle begins again. 

  

Figure 5: The Water Cycle  

 

 

With the flow of water to the mangroves comes a steady supply of nutrients from the surrounding 

land. The organic silts and sediments settle and, warmed by the sun, provide ideal conditions for the 

growth of microscopic plants and animals—the base of aquatic food chains. The abundance of food 

materials leads to some mangroves being one of the most productive systems (in terms of gross 

plant material) on Earth. A well-established saltmarsh is estimated to be as much as 50 times as 

productive as a similar area of grassland, and about eight times as productive as cultivated land. The 

contribution of plant material to climate is one reason it is so important to protect mangroves (see 

figure 1).  
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Importance of Water 

Water is one of the most important substances on Earth.  All plants and animals must have water to 

survive.  Without water, there would be no life on Earth.   

 

Mangroves and Climate  

 

One of the reasons why it is important to protect wetlands is because of their effect on climate.  A 

plant, because of its large number of flat leaves, has much greater surface area than the area of soil 

it covers. Plants lose water through their leaves by a process called transpiration. Therefore, a 

wetland contributes much more water to the water cycle than the same area of land would if the 

wetland were not there.  

 

After sunrise, the land heats up and water evaporates from the sea and from coastal and wetland 

plants. Prevailing winds carry this moist air inland, toward the ranges. The higher ranges and 

mountains force the warm, moist air to rise; as it reaches colder air at higher altitudes, it condenses 

and falls as rain, filling up both upland and lowland wetlands.  

 

In this way, wetlands help to maintain local climates.   
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Activity 1-A: Habitat is Home  

 

Summary Pictures or posters of different ecosystems will be used to introduce mangroves.  

Pictures of wetland species will be used to introduce the concept of habitat. This will be followed by 

an exercise.  

 

Learning Objectives  

Students will be able to:  

(a) differentiate between the various types of wetland; and  

(b) define habitat.  

Age Levels 

 4–16  

Subject Areas  

Sciences, English & the Arts 

Time  

30–60 minutes  

Materials  

Pictures of mangroves 

Copies of page 2-6, 2-7, 2-8, and 2-16, showing connections  

Chalkboard or easel paper  

Crayons or markers (optional)  

Drawing paper  

 

Background All living things need food, water, shelter, and space to survive. Areas that provide 

these basic requirements for an organism are referred to as habitat.  

 

Procedure  

1. Start by introducing the term habitat to the students. Explain that the places where plants and 

animals live are called their homes or habitats.  Show the students pictures of mangroves.  Then tell 

them that within their habitats, plants and animals find everything they need to survive.  

2. Ask the students what animals and plants need to survive. List their answers on the chalk/ white 

board or a sheet of easel paper. They should be able to conclude that all living things need food, 

water, space, and shelter, as well as sunlight, air, and other physical features.  

3(a) (ages 4-11). Pass out drawing paper and crayons or markers, and have the class draw a habitat 

scene featuring a wetland or mangrove in your area.  Explain that they should draw some of the 

plants and animals that live in the wetland or mangrove habitat, as well as some of the important 

things the plants and animals get from the habitat.  For example, they could draw a mangrove scene 

showing the trees themselves, as well as other plants; mangrove animals as well as the ones that live 

in the water; the sun, soil, and other features.  

3(b) (ages 11-16). Have the students write an essay on a wetland or mangrove in your area. They 

should include some of the plants and animals that live in the wetland/ mangrove habitat, as well as 

a discussion on issues and benefits that plants and animals get from the habitat.  

 

Discussion/Reflection Several of the essays may be used as the basis for a classroom discussion. 
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Activity 1-B: Mystery Object 

  

Summary Students are given a list of clues to try to guess what topic they will be discussing.  

 

Learning Objective  

Students will be introduced to the importance of water.  

Age Levels 

 4–7  

Subject Areas  

Science, Geography  

Time  

10–30 minutes  

Materials  

A jar containing water  

A covering such as a cloth or paper bag  

 

Background Water plays many essential roles in our lives.  

 

Procedure  

1. Hold the jar of water hidden in a cloth or paper bag or some other container. Explain to the 

students that they are not to guess out loud what is in the container, but should raise their hands at 

the end of each clue when they think they know what the item is. The clues can be given in any 

order you like, adjusting them to the sophistication level of the students.  

2. Say: “I’m going to give you some clues about our outdoor classroom activity. Inside this bag is a 

mystery object and you have to guess what it is.”  

3. Give the clues one at a time, in any order you wish.  

 Most of the Earth is covered with this.  

 Every plant and animal needs this to survive.  

 This takes up more room if you freeze it.  

 This can float in the air.  

 This can run down a hill.  

 This can drop from the sky.  

 This can support a giant ship at sea, like a cruise ship.  

 Because it is recycled, this might have been drunk by the dinosaurs 150 million years ago.  

 You should drink eight glasses of this a day.  

 This comes in three different forms.  

 The chemical formula for this compound is H2O 

“The answer is: WATER!”  

 

Discussion/Reflection  

Discuss the importance of water in our lives, where it comes from and where it goes, and why we 

must protect it and ensure that it is always clean.  
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Activity 1-C: Water Cycle Rap  

 

Summary Students will learn the process of the water cycle through doing a rap.  

 

Learning Objective  

Students will understand the process of the water cycle.  

Age Levels  

Prep–13  

Subject Areas  

Science and the Arts 

Time  

10–30 minutes  

Materials  

None needed  

Handout Water Cycle process  

 

Background Most of the Earth is covered with water, and every living thing needs it to survive. 

That’s why we need to keep it clean. The water that exists today is the same water that the 

dinosaurs drank—because of the process of the water cycle. Many different types of rain or 

moisture come from the atmosphere—snow, hail, mist, fog, rain—in the process known as 

precipitation. When rain falls, it soaks into the ground, filling up lakes, rivers, and wetlands. This 

process is called saturation. Water then returns to the atmosphere as an invisible vapour. When it is 

emitted from plant leaves, the process is called transpiration. Water vapour rises from the Earth’s 

surface when heated by the sun in the process known as evaporation. As the water vapour cools it 

condenses, usually on tiny particles of dust in the air, and collects to form clouds. We call this 

process condensation.  

 

Procedure  

1. Review the water cycle with the students.  

2. Have the students stand up and reach high above their heads, then bring their arms down as they 

say “precipitation”. They should then touch the ground, saying “saturation”. Next have them raise 

their arms partway up as they say “transpiration” and the rest of the way up as they say 

“evaporation”. Finally, they should form a circle with both arms raised overhead, saying 

“condensation”. Do this slowly at first, and then have them continue to do the cycle, gradually 

speeding up.  

 

Precipitation, saturation, transpiration, evaporation, condensation (and repeat).  

 

Discussion/Reflection  

Refer to the handout, and lead the students into a discussion of the process.  
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Activity 1-D: Water Cycle Relay  

 

Summary Use this activity as a game to demonstrate the process of the water cycle.  

 

Learning Objective  

Students will be able to understand the process of the water cycle.  

Age Levels  

Prep–11  

Subject Area 

Science  

Time  

30–45 minutes  

Materials  

Four or more buckets  

Two cups  

Handout: Water cycle process  

 

Background Same as for Water Cycle Rap on page 1-12  

 

Procedure  

1. Divide the students into two or more teams.  

2. For each team, set up two sets of buckets (two buckets per team), with one set approximately 

one-third full of water. Place the ones containing water about 10m away from the empty ones. Line 

the two teams up behind the buckets containing water.  

3. Students must fill a cup with water and “precipitate” by running the water (without spilling) to the 

other (empty) bucket, which represents a wetland or stream. When the race begins, the first student 

from each team runs with his or her cup of water and empties it into the bucket at the other end. 

When they return to the other side, they hand off the cup to the next person in line on their team. 

The first team that empties its bucket and spills the least is the winner.  

4. Play the game again, this time having the students “evaporate” the water from the wetland or 

stream back to the clouds.  

 

Discussion/Reflection  

Use the water cycle chart on pages 1 through 9 to go through the water cycle process with the 

students, and then lead them into a discussion of the importance of water.  
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Activity 1-E: Salty Currents  

 

Summary This activity demonstrates the mixing of fresh and salt waters and forming hypotheses.  

 

Learning Objectives  

Students will be able to:  

(a) Observe what happens when fresh and salt waters meet and mix; and  

(b) Observe how water temperature influences plant and animal habitat.  

Age Levels  

10 and up  

Subject Area  

Science  

Time  

30–60 minutes  

Materials 

Two 15 to 30 litre aquariums or clear plastic containers of similar size and shape (if using aquariums, 

make sure the one that contains salt water will not be used later for freshwater fish)  

Two small (150ml or 300ml) plastic bottles, such as soda or mineral-water bottles, with caps  

Salt (coarse or table salt)  

Food colouring  

Paper and pencil for recording results  

Easel paper or flip chart  

Labels, or permanent marker for labelling bottles  

 

Background Many kinds of wetlands (including mangroves) are located where fresh water from the 

land meets salt water from the ocean. The most obvious characteristic of sea water is its saltiness, or 

salinity.  But most kinds of wetlands, from salt ponds to estuaries, are less salty than the ocean and 

organisms face a constant fluctuation in salinity as both tides and freshwater flows interact. Salt 

water is denser than fresh water and tends to sink to the bottom, so the organisms often have to 

deal with “layers” of different salinities.  Fresh water, being lighter than salt water, floats to the top 

of ocean water. Wind, waves, and tides can stir up the layers, so wetlands animals must be prepared 

for quick changes in salinity. At a High School level, this activity works with Chemistry and Physics 

classes as it demonstrates density through the movement of saltwater and freshwater currents. 

 

Procedure  

1. Ask two students to half-fill both aquariums with cold fresh water. Also fill the two small bottles 

with water. Cap and label one of the bottles “fresh water”. To the other one, have a student add 

enough salt to make a very salty mix (approximately two teaspoons, which is much saltier than sea 

water). Cap the second bottle and have a student shake it up until the salt is completely dissolved. 

Label the bottle “salt water”.  

2. Lead the class in a discussion to predict what will happen when the two bottles are placed at the 

bottom of the aquarium or basin and uncapped to let the water escape. Record students’ 

predictions on easel paper or a chalkboard, and encourage them to give reasons for their 

predictions. For older students this is an ideal opportunity to introduce the concept of a hypothesis.   
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A hypothesis is a tentative statement (or educated guess) about the relationship between two or 

more variables.  A hypothesis is a specific, testable prediction about what you expect to happen in 

your experiment. 

 

3. Ask students to suggest how we might observe what the water in each bottle will do when it 

comes into contact with the water in the aquarium or basin, if the waters all look the same. Teacher 

direction may be required to lead the students to think of adding food colouring to the water in the 

bottles as a solution to the problem.  

4. Add food colouring to both small bottles of water. Have a student shake up each of the bottles to 

make sure the food colouring is completely dissolved.  

Note: If you do the saltwater demonstration first, the results are more surprising to the students, 

and usually give a clue to whether their predictions are correct for the second demonstration.) 

5. Have a student lay one bottle on its side on the bottom of one of the aquariums and then uncap 

it. Observe what happens as the bottled water leaks into the basin. Discuss the reasons for what 

happened. Compare the predictions to the actual event. Leave the basin undisturbed to see what 

will happen to the water over time. Follow the same procedure with the second bottle of water.  

6. (Alternative). If you have only one aquarium or container, follow the same procedure, but use 

two different colours to distinguish the saltwater mix from the fresh water.  

 

Extension 

Culminate the activity with a discussion of wetlands and estuarine areas. Deep ocean water is always 

colder than the water in a shallow estuary. Water entering both the estuary and wetlands as run-off 

from streams and rivers is usually colder than the water already in the estuary and wetland areas, 

which has been warmed by the sun.  

 

How do differences in water temperature influence the plants and animals that live there? Plant 

growth is faster in warm temperatures, and this is one reason that wetlands and estuaries are so 

productive.  

 

Students may draw or write about their experiments on paper or in a science log as a follow-up.  
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Activity 1-F: Evaporation Demonstration  

 

Summary Students observe under what conditions water evaporates fastest, and how salts are left 

behind in the process of evaporation.  

 

Learning Objectives  

Students will be able to:  

(a) Define evaporation;  

(b) Explain how seasonal wetlands dry up and how tidal pools become smaller; and  

(c) Describe how salt is extracted from sea water.  

Age Levels  

9–14  

Subject Areas  

Science, language arts  

Time  

Long (2–3 lessons)  

Materials  

Four same-size small plastic or glass containers with tops (such as recycled food containers or jars 

formerly containing vegemite, jam, mayonnaise, etc.)  

Salt (coarse or table salt)  

Food colouring  

Labels  

Handout: Water cycle chart (page 1-8)  

 

Background Heat from the sun and air causes water to evaporate. Water that evaporates turns into 

a gas called water vapour and rises into the air. This is how puddles dry up and disappear after the 

rain, how seasonal wetlands dry up, and how tidal pools become smaller (hotter and saltier) very 

quickly. When it evaporates quickly and in large amounts, as it does in tropical and sub-tropical 

areas, water leaves behind salts that have previously been absorbed from the rock and soils that 

surround the wetland.  

 

Procedure  

1. Ask two students to fill all four glass containers with fresh water. To each of them, have a student 

add enough salt to make a very salty mix (approximately two teaspoons, which is much saltier than 

the ocean). Cap and label the containers “salt water”.  

2. Select four places in the school grounds or classroom (where containers will not be disturbed) and 

place one container in each of them; leave the tops off. Label each container with a description of 

where it has been placed. The locations will be:  

(a) A cool, shady place  

(b) A hot, sunny place  

(c) A hot, sunny, but draughty (windy) place  

(d) A draughty, cool, and shady place  

Leave the containers in their locations for a week.  
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3. Discuss where water vapour comes from. Most of it comes from the oceans. It also comes from 

the surfaces of lakes, ponds, and wetlands; from the transpiration of breathing plants; the 

perspiration, or sweating, of humans and animals; and the respiration, or breathing, of humans and 

animals. Ask the students to predict what will happen in the various containers. 4. Collect the 

containers and observe each one, noting its condition in science logbooks or on an observation 

sheet.  

 

Discussion/Reflection  

Culminate the activity with a discussion of why the container that was in a hot, draughty place has 

little or no water left, and has salt crystals around its edges. Ask if any students have ever tasted 

water from the ocean or an inland salt pond, and if they know why it is salty. Discuss why water in 

cool, shady places evaporates more slowly and is therefore better habitat for wildlife.  

 

Extension  

Following a field trip to a local wetland, students can bring back small containers of water and place 

them in the same locations for a week, and observe what happens to the water samples.
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Activity 1-G: Condensation Demonstration  

 

Summary By creating condensation in a glass jar, students observe how water condenses to form 

precipitation.  

 

Learning Objectives  

Students will be able to:  

(a) Define condensation; and  

(b) Explain how clouds are formed.  

Age Levels  

7–14  

Subject Areas 

Science, language arts  

Time  

30–60 minutes  

Materials  

A large Pyrex glass jar  

An extra-large jar lid  

A container of ice cubes  

Salt (coarse or table salt)  

 

Background When water vapour rises, it meets cool air and begins to change form into tiny droplets 

of liquid water, forming clouds.  If the air around a cloud becomes cooler, water vapour condenses 

further and the tiny droplets join up, forming larger droplets.  This process is called condensation. 

When the droplets can no longer float in the air, they fall to Earth as rain or, in cooler parts of our 

continent, snow, sleet, or hail.  Sometimes condensation happens close to the surface of the ground 

or water.  Then the water droplets create a low cloud called mist, fog, or steam. When this happens, 

water purifies itself of salts or pollutants.  

 

The purpose of this activity is to show how water condenses to form precipitation.  

Procedure  

1. Pour half a cup of very hot water into the large Pyrex glass jar.  

2. Cover the jar with an extra-large jar lid turned upside down.  

3. Place a small container containing ice cubes on top of the jar lid. Water vapour will form a cloud of 

steam in the air. Large water droplets will form on the inside of the glass jar as the steam cloud 

meets the lid, which has been cooled by the ice. Condensed water drops will roll down the side of 

the lid or just drop.  

4. Repeat the experiment, only this time have a student add enough salt to make a very salty mix in 

the Pyrex jar. This represents a saltwater pond or the ocean.  

5. After several minutes, ask the students if the water in the drops is different from the hot salt 

water. Have them taste the drops. 
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Discussion/Reflection  

Culminate the activity with a discussion of what happened to the salt in the water. Ask if any 

students have ever tasted water from the ocean or an inland salt pond, and if they know why it is 

salty. Discuss why rainwater does not contain salt.  

 

Extension Learn all the words of the water cycle and set as spelling targets for the week. 

 

WATER CYCLE WORDS  

Match each word in column 1 with its definition in column 2 by writing the appropriate letter in each 

blank. Using your answers, label the diagram below.  

 

Column 1   Column 2  

a) precipitation  ___ the change of water vapour to liquid  

b) evaporation ___ the process whereby water travels from the Earth to the air and back to 

the Earth  

c) condensation  ___ the release of moisture by living things  

d) run-off               ___ water collected below the soil on the bedrock  

e) groundwater  ___ the change of water from liquid to gas  

f) transpiration  ___ any type of moisture that falls to Earth  

g) the water cycle           ___ the flow of water from land into lake, river, wetland, or ocean  

h) transportation  ___ the phase in which clouds carry water from the point of evaporation to 

the point of precipitation 
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MANGROVE FUNCTIONS AND BENEFITS  

 

Introduction  

Wetlands throughout Australia provide a great variety of benefits and functions both to the natural 

world and to people – services to people are sometimes called ecosystem services e.g. the provision 

of drinking water or fresh air.  A description of these functions that follows this introduction will give 

you more details, and the activities provide a way to demonstrate to your students exactly what 

these benefits and functions are.  

 

Northern Australia is prone to cyclones and all the damage they inflict, perhaps one of the biggest 

benefits of mangroves is that they protect our coastline by reducing erosion, from severe storm 

damage—as long as we leave them alone!  

 

Wetlands help clean, through filtration and nutrient uptake, the water that we rely on for our lives.  

 

Mangroves provide habitat (nursery areas) for small fish and invertebrates providing us with food 

through recreational and commercial fishing.   

 

Useful Products Provided by Tidal Wetlands 

 

Forest Resources  

Historically, Indigenous communities used mangrove timber to construct canoes, paddles, spears 

and boomerangs.  In Queensland (and New South Wales) permits are needed to remove or damage 

any mangroves under the Fisheries Act 1994 (Qld) and Fisheries Management Act 1994 (NSW).  

 

Agricultural Resources  

Tidal wetlands, where appropriately placed, can (under permit) be used for marine aquaculture 

production.  Marine species farmed include black tiger prawns, kuruma prawns, barramundi, mud 

crabs and rock oysters.  The economic viability of production varies across species because of 

profitability, economies of scale, marketing, exposure to environmental factors and the cost of 

inputs (for example, feed). The predominant species farmed in Queensland are prawns and 

barramundi, contributing approximately 67% and 26%, respectively, in gross value in an industry 

estimated to have a value of $82.5 million in 2010-11. 

 

Fisheries Resources 

Many fishermen depend on mangroves because they provide nurseries and feeding grounds for 

many commercially important species of fish, including mangrove jack and barramundi. Typically, 

fish spawn on reefs some distance from shore. Currents and tides sweep the young fish toward the 

land and into the mangrove roots, where they find abundant food and protection from predators.  

 

Commercial crustaceans (prawns and crabs) do things the other way round. They lay their eggs in 

the rivers. The young migrate to the sea to grow, returning to the wetlands to breed. Other 

commercially important species that depend on wetlands include crayfish and oysters.  It is thought 

that 67% of the commercial seafood catch is derived from mangrove-related species.  
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When wetlands are filled, destroyed, or polluted, the fisheries collapse. The effects can be felt 

hundreds of kilometres away, because healthy wetlands are often sources for young fish and 

crustaceans downstream.  

 

Indigenous resources  

In the past, much more use was made of wetland resources than is the case today. Prior to the 

arrival of Europeans, coastal or sea country Aboriginal communities managed all of Australia’s 

mangroves. Many natural resource products were gathered from mangroves and used by Indigenous 

peoples in a sustainable way for more than 40,000 years. Over this time, Indigenous people left little, 

or no, significant impact on these ecosystems. These ecosystems continue to have high cultural 

significance. Many Indigenous foods are still obtained from mangrove environments, including 

boring bivalves, clams, mud crabs, mangrove worms, and of course fish such as barramundi and 

mangrove jack. Mangrove plants are also used as food, like Avicennia marina fruit and a source of 

medicines. For instance, the ashes from burnt Ceriops australis and Camptostemon schultzii wood is 

used to heal sores and infections, while the bark of Avicennia marina is used to treat stingray stings. 

Indigenous people also used mangrove mud to keep away sand flies.  Mangrove timber was used to 

construct canoes, paddles, spears and boomerangs.  

 
Figure 6: The mangroves are important places for Aboriginal people 
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Useful Services Provided by Tidal Wetlands (Ecosystem Services) 

 

Water Supply 

Some coastal wetlands catch freshwater, helping maintain the balance between the salty water of 

the sea and the fresh groundwater under the land.  When wetlands are drained, there is less 

freshwater in the ground and coastal groundwater bores may become polluted with sea water 

taking its place.  This process is sometimes called saltwater inundation.   

 

Maintenance of Water Quality  

Mangroves are sometimes referred to as the kidneys of the coast.  They maintain coastal water 

quality by removal, and cycling of nutrients, pollutants, and particulate matter from land-based 

sources, filtering these materials from water before they reach seaward coral reef and seagrass 

habitats.  Mangrove root systems slow water flow, facilitating the deposition of sediment. Toxins 

and nutrients can be bound to sediment particles or within the molecular lattice of clay particles and 

are removed during sediment deposition. In this way, mangroves supply nutrients to adjacent coral 

reef and seagrass communities, sustaining these habitats’ primary production and health. 

 

Control of floods  

Wetlands catch stormwater, soaking it up like sponges, and releasing it slowly after the peak has 

passed. In this way, they help mitigate floods. They also protect coral reefs and seagrass beds, which 

can be damaged by sudden flooding with fresh water.  

 

Protection of shorelines  

The roots of wetland plants help to bind and stabilize the soils along the coast, while their leaves, 

branches, or trunks break the force of cyclone and storm winds. They help to protect property by 

reducing coastal erosion and storm damage. They also trap sediments that are washed to the coast 

by rivers, and so protect the reefs and seagrass beds. Sediments and surface water runoff contains 

pollutants, including excess nutrients from fertilizers and pesticides washed from agricultural land in 

the upper catchment, or heavy metals from mining. The wetlands stop these environmental 

contaminants from getting to the sea, and can store or transform them through biological, chemical, 

and physical processes into harmless substances.  

 

Contribution to coastal productivity  

Coastal wetlands in Australia are among the most productive ecosystems in the world. Wetlands 

cover only 6.4% of the Earth’s surface, yet they account for 24% of global productivity. Wetlands 

plants trap large amounts of carbon, turning it into food for other plants and animals. Nutrients are 

released from decaying leaves and these feed the plankton, algae and other plants that form the 

mangrove ecosystem. 

 

Contribution to carbon sequestration 

Mangroves also play an important role in reducing climate change. Salt marshes, mangroves, and 

seagrass beds absorb large quantities of the greenhouse gas carbon dioxide from the atmosphere 

and store it, thus decreasing the effects of global warming. These types of habitat are known as 

carbon sinks and contain large stores of carbon accumulated over hundreds to thousands of years. 
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Using more scientific lingo, coastal or ‘blue carbon’ is the carbon captured by living coastal and 

marine organisms and stored in coastal ecosystems. Salt marshes, mangroves, and seagrass beds 

play two important roles: 

 Carbon sequestration—the process of capturing carbon dioxide from the atmosphere, 

measured as a rate of carbon uptake per year 

 Carbon storage—the long-term confinement of carbon in plant materials or sediment, 

measured as a total weight of carbon stored 

 

Current studies suggest that mangroves and coastal wetlands annually sequester carbon at a rate 

two to four times greater than mature tropical forests and store three to five times more carbon per 

equivalent area than tropical forests. Most coastal blue carbon is stored in the soil, not in above-

ground plant materials (biomass), as is the case with tropical forests.  Although Australia’s coastal 

wetlands represent less than 1% of the continent’s biomass, they are responsible for 39% of 

Australia’s annual total carbon burial.   

 

Contribution to air quality  

Wetland plants produce oxygen through the process of photosynthesis. Excess nitrogen, like nitrates 

and nitrites contained in fertilisers, is broken down in wetlands through a process called 

denitrification. Atmospheric levels of carbon and sulphur, both of which have increased dramatically 

as a result of the burning of fossil fuels, are lowered by wetlands’ ability to act as sinks (natural 

catchment basins) and to reduce these elements to harmless forms. 

 

 
Figure 7: Nutrient cycling in mangroves 
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Other Values of Tidal Wetlands 

   

Many of the most important values of mangroves are hard to quantify in in terms of economic value, 

but still perform a significant role.  

 

Biological Diversity and Endangered Species  

Because wetlands are so productive, many species of plants and animals use them for food, shelter, 

spawning, nesting, or hunting. Mangroves are important habitats during annual migrations of many 

bird species and provide an important refuge during times of drought.  They also provide roost areas 

for flying fox species during the day.  Many commercial fish species rely on the mangroves to 

complete their life cycles and the mangroves provide a critical habitat for up to 70 species of crab 

and other crustaceans.   

 

Wetlands are also extremely important for biological diversity—the richness of living things.  There 

are approximately 230 species of bird recorded within Australian Mangroves including the 

threatened Beach Stone Curlew.  Very few mammals permanently inhabit mangrove ecosystems 

however one endangered species, the Water Mouse (Xeromys myoides) does permanently call the 

mangroves home.  They build their nests at the base of the mangrove trees and are very similar to 

termite mounds made up of mud and leaves to stand about 60cm high.  The Water Mouse’s diet is 

restricted to the crustaceans, insects and worms of the mangrove and salt marsh environment. 

Other endangered species known to inhabit mangrove areas include the estuarine crocodile, Rusty 

Monitor, Illidge’s Ant-Blue Butterfly, the ant plant (Myrmecodia beccarii) and its associated butterfly 

the Apollo Jewel Butterfly (Hypochrysops apollo apollo) and the mangrove orchid (Dendrobium 

mirbelianum). 

 

Educational Value  

Wetlands make excellent living laboratories for studying ecology, geography, history, and many 

other subjects. They are attractive sites for research because they tend to be compact in area and 

diverse and complex in nature.  

 

Heritage Value  

Mangroves are important training grounds for teaching children fishing and Indigenous hunting and 

use of their resources.  Mangroves have also been used medicinally, as food, and in the construction 

of tools such as paddles, canoes, harpoons, ropes and spears.  

 

Natural Beauty and Recreation  

Increasingly people are seeking natural beauty and quiet places to get away from city life. In the 

wetlands, they find beautiful landscapes, quite different from the ones they left. Besides fishing, 

activities such as canoeing, walking, and bird-watching attract millions of people to wetlands every 

year. Artists and photographers also are drawn to wetlands because of the many species of plants 

and animals that can be seen there. 
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Activity 1-H: Mangrove Metaphors  

 

Summary Students will learn the functions of mangroves including flood control, coastal protection, 

wildlife nursery, and resting place though the use of metaphors.  

 

Learning Objectives  

Students will be able to:  

(a) Describe mangrove functions; and  

(b) Create and use metaphors to help them understand the basic conditions and processes in a 

mangrove.  

Age Levels 

9 and up  

Subject Area 

Science, English Language 

Time  

30–60 minutes  

Materials  

A large bag or pillowcase containing the following items (see Procedure)  

Write out a list with a brief explanation of how each item’s function compares to the mangrove’s 

function (see below)  

Object    Mangrove Function  

Pillow    is a resting place (for migrating birds)  

Cradle(shoebox) holds and protects (provides a nursery that shelters and protects young)  

Coffee filter   filters out sediment and other forms of silt, prevents erosion  

Antacid  neutralizes (a natural system that can trap and treat environmental 

pollutants)  

Cereal    food (provides nutrient-rich food)  

Sieve or strainer  strains (silt and debris from the water)  

Whisk mixes (fresh and salt water in all coastal wetlands, and oxygen in all 

wetlands)  

Sponge    absorbs water (run-off from floods)  

Soap    cleans (helps to purify the environment)  

French fries box  food source, or represents young fish (fry)  

Toy boat   recreation (place where humans go boating)  

Fishing hook/line  fisheries (provides young fish that grow into fish stocks)  

Baby’s dummy   nursery for young creatures (fish, crabs, etc.)  

Toy bird or fish   protected habitat for wildlife, including fish and birds 

Band-Aid   protects (against storms)  

 

Background The mangrove has many functions, which can be explored through the use of 

metaphors. A metaphor is a comparison between two unlike things not using the word “like” or “as” 

to make the comparison (these are similes).  The greater the difference between the two things 

being compared, the better the metaphor.  “Beyond the Black Stump” and “It’s raining cats and 

dogs” are two examples.  
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Migratory birds use the mangrove branches as a resting place. The tangled roots provide a nursery 

that shelters and protects (cradles) young fish, many of which are important to the commercial 

fishery. Some of the other functions of a mangrove include: the sponge effect—absorbs run-off; the 

filter effect—takes out silt and debris; nutrient control—wetlands absorb nutrients from fertilizers 

and other sources that may cause contamination; protection—wetlands are a natural nursery, 

providing protection and nourishment for newborn life, and also protect coastlines against storms by 

anchoring the land to prevent erosion.  

 

Procedure  

1. Prepare a “Mystery Metaphor Container”, filling the pillowcase or bag with the items in the 

Materials list or any other item that you think could represent a mangrove wetland function. Set 

aside the container and items.  

2. Ask the students to sit quietly, perhaps closing their eyes.  Ask them to imagine a mangrove near 

where they live. What plants do they see? What birds, animals, and other small creatures?  What 

does the air feel like? How does it smell? If they were in bare feet, what would it feel like? (If you 

think students cannot visualize a mangrove, you may want to show them a short video or YouTube 

clip before trying this activity.)  

3. Invite the students to share what they imagined. List their ideas. Encourage discussion. 

4. With their ideas as a point of reference, help students identify which plants and animals are most 

likely to be found in a wetland near where they live.  

5. Provide the students with background information about the basic ecological activities occurring 

in mangroves. Suggest that these activities are taking place in mangroves all the time—as are other 

activities that the students can probably think of.  

6. Now bring out the “Mystery Metaphor Container”. Tell the students that everything in the 

container has something to do with a wetland. Have the students divide into groups of two or three, 

depending on class size—the number of groups should match up with the number of objects.  In 

turn, have a representative of each group draw out an object from the container.  

7. Then, as a group, students must figure out how the object could represent the various functions of 

a mangrove wetland—what it is or what it does. Have the students discuss their ideas about the 

relationship. Encourage the students to build on each other’s ideas.  

8. Ask each group to report to the class.  

 

Discussion/Reflection  

Summarize the major roles of mangroves in contributing to a healthy habitat for wildlife.  

Ask the students if their own attitudes about wetlands are different now as a result of doing this 

activity. If yes, how? How is our own well-being connected to that of a wetland ecosystem?  
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Activity 1-I: Wetland Models  

 

Summary Students will learn that wetlands have waterlogged soil or are covered with a relatively 

shallow layer of water.  

 

Learning Objectives  

Students will be able to:  

(a) Construct a model of a wetland;  

(b) Flood the model to show how wetlands hold water; and  

(c) Answer questions about how wetland water retention helps people.  

Age Levels 

9 and up  

Subject Areas  

Science, the Arts  

Time  

1–2 hours  

Materials  

Large, shallow pans (e.g., aluminium pans, greenhouse germination flats, or plastic trays), one for 

every five students  

Modelling clay or Styrofoam or corn starch cooked with water and allowed to harden  

Florist’s green Styrofoam, large sponges, or indoor/outdoor carpeting  

Variety of model-building materials: toothpicks, cheesecloth, cleaners, cotton swabs, glue, poster 

paint  

Natural materials including pine (casuarina) needles, twigs, grass, weeds, and soil  

Glass container of muddy water  

 

Background Review the material on pages 1-20 through 1-24 and the Water Soakers and Wetland 

Metaphors activities regarding the functions and benefits of wetlands.  

 

Procedure  

1. Explain that wetlands are very complicated natural systems, and scientists are still learning more 

about how they work. One important thing that we do know about wetlands is that they help to 

reduce flood damage by soaking up excess water and then releasing it slowly into lakes, rivers, and 

the ocean.  

2. This can be a class project, or you can divide the class into groups of five and give each group a 

pan, some florist’s Styrofoam or sponge or indoor/outdoor carpeting, modelling clay, and other 

building materials.  

3. Instruct each group to build a wetland model according to the following instructions:  

a. Spread a layer of modelling clay in half the pan to represent land. Leave the other half of the pan 

empty to represent a lake or other body of water such as a river or the ocean.  

b. Shape the clay so it gradually slopes down to the body of water (see diagram).  
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c. Smooth the clay along the sides of the pan to seal the edges. You can also form meandering 

streams in the clay that lead to the body of water.  

d. Cut a piece of the florist’s Styrofoam, sponge, or indoor/outdoor carpeting to completely fill the 

space across the edge of the clay (see diagram). The Styrofoam represents the wetland buffer 

between dry land and open water.  

e. Have students add the final touches to their models by attaching plants (natural materials) and 

animals (moulded from additional clay) with toothpicks. Show students pictures of different 

wetlands as a guide. Here are some ideas: for reeds, rushes and sedges, use cotton swabs painted 

brown, pieces of grass, or toothpicks painted green with bits of brown clay stuck on the tops. Use 

long pine needles for reeds. Make trees by gluing pieces of green sponge onto twigs. For mangroves, 

use upside-down twigs with green sponge glued onto the main stem.  

4. Tell the students they are going to simulate a rainstorm by slowly pouring water onto a model 

(use the one you made). Pour the container of muddy water on the land as shown. Have students 

describe what happens. (The water should soak into the “wetland” and slowly drain into the body of 

water.)  

5. Now look at the water in the water body of the model. Is it still dirty? Discuss how the Wetland 

model filters water. No wetlands—dirty water value of the marsh in water filtration and pollution 

reduction. (Through a variety of processes, wetlands help to purify water (see page 1-22)).  

6. Ask students what would happen if the wetland weren’t there. Remove the wetland from one of 

the models and pour the same amount of water on it. Have the students note any difference. (The 

water should fill the body of water much more quickly, and it should be dirtier because the water 

body is no longer buffered by a wetland.) Explain that most wetlands are shallow basins that collect 

water and slow its rate of flow. This slowing helps reduce flooding and allows sediments to settle.  

7. Change the size of the wetlands in the model. Repeat the experiment. Have the students note any 

changes.  

 

Discussion/Reflection  

Ask the students the following questions:  

1. What would happen if the wetland were paved over? [The water wouldn’t soak in.]  

2. What would happen to areas downstream? [Could result in flooding.]  

3. Why are wetlands important to people? [They can reduce flooding, prevent erosion, and help to 

clean our water.]  
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Figure 8: Building Wetland Models 
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Activity 1-J: Settle Down 

 

Summary Students will construct a model to show how wetland plants reduce the velocity (slow 

down) flowing water and enable potentially harmful suspended sediments to settle.  

 

Learning Objectives  

Students will learn how mangroves plants trap sediments, which prevents them from being 

deposited in streams, rivers, lakes, and the ocean.  

Age Levels 

7–11  

Subject Area  

Science  

Time  

30–60 minutes  

Materials  

One 1-litre jar with a tight-fitting lid  

A variety of sediments, including small rocks, smaller rocks, sand, sandy dirt, and clay  

Clock or stopwatch  

Piece of artificial grass or piece of a fibre doormat  

Flat sheet of wood or plastic similar in size to the artificial grass or doormat  

Two shallow pans (sheet-cake pans work well)  

 

Background When floodwaters are slowed by mangrove, the silt and other sediments they carry 

settle out among the roots and stems of wetland plants like mangroves. This helps to protect the 

ocean downstream from a build-up of sediment that could otherwise clog the gills of aquatic animals 

and bury their eggs. It also helps protect water supplies from pollutants and other impurities, 

because other wetland plants can take up and use nutrients and other chemicals that the silt may 

contain. If it weren’t for wetlands, these impurities might eventually contaminate rivers, lakes, 

groundwater, and other water supplies, some of which may be used as sources of drinking water.  

 

Procedure  

1. Explain that flowing water carries sediment of different sizes. The faster the water flow, the larger 

the sediment particles that can be transported in suspension. As the water is slowed, the larger 

particles settle out first. In still water, the finer sediments (clay and silt) will settle to the bottom.  

2. Mix the different sediments (sand, dirt, etc.) together in the jar, filling it one-half to three-quarters 

full. Top off the jar with water, and put the lid on. Have a student shake the jar until the contents are 

thoroughly mixed, then set the jar on the table in front of the class. Begin timing. 

3. As the sediments begin to settle, explain that muddy water loaded with sediments can be harmful 

to wildlife. Ask the students to think of reasons why. [For example, it clogs filter feeders like scallops 

and oysters, smothers fish eggs, impairs seagrass and coral growth by blocking light, “blinds” sight-

feeding animals, and clogs fishes’ gills so they cannot breathe.] Would more sediments settle to the 

bottom if the water were flowing quickly or slowly? [The slower the flow, the smaller the particles 

that will settle out.]  
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Figure 9: What happens to sediment in wetlands?  

4. Check the sediment jar (it will take a while to settle). How long did it take to settle out 

completely? Did the sediments settle in layers—that is, by particle size?  

5. Next, describe how wetlands can slow the flow of water in a system by simply “being in the way” 

of the water.  

6. Set up the wetlands models (the doormat or artificial grass and the flat piece of wood) so they are 

both on a slight tilt. Explain that the doormat or artificial grass is a healthy wetland filled with plants, 

and that the piece of wood is a damaged wetland where the plants have all died or been removed. 

In both wetlands, water enters through a stream, flows through the wetland, and eventually ends up 

in a lake or the ocean. 

 

Figure 10: Demonstrating the function of healthy versus damaged wetlands 
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7. Place the pan at the low end of each “wetland” and pour water simultaneously onto the high end 

of each.  

 

Discussion  

Which “wetland” does the water flow through faster?  

In which “wetland” would more sediments settle out?  

Which “wetland” would have cleaner water flowing from it?  

How would channelling (dredging a ditch through) a wetland affect water quality downstream, 

where the wetland meets the sea?  

How would this affect people?  
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Activity 1-K: Water Soakers  

 

Summary Students will learn how mangroves absorb water, thereby controlling floods.  

 

Learning Objectives  

Students will be able to:  

(a) Observe the way different natural materials soak up water; and  

(b) Describe one way in which mangroves and other wetlands control floods, and release water 

slowly during a drier time.  

Age Levels  

9 and up  

Subject Areas  

Science, mathematics  

Time  

30–60 minutes  

Materials  

Kitchen sieve  

Cheesecloth or nylon stocking or mosquito netting (enough to cover the sieve)  

Bowl (large enough to hold the sieve)  

Scale  

Leaf litter or a sponge  

Sand (from your yard or beach)  

Sod (a small piece grass with soil)  

Rock (a small piece from almost anywhere)  

Copies of data sheet  

 

Background One of the primary functions of intact mangroves is to prevent flooding. This is because 

wetlands act like giant shallow bowls. Water flowing into these bowls naturally loses speed as it 

collects and spreads out. Wetland vegetation helps to slow down fast-moving water, too. As a result, 

flood damage to developed areas near wetlands is often much less than damage to areas located 

near wetlands that have been drained and filled. This is never more apparent than during cyclones, 

when wetland vegetation such as mangroves always breaks the force of the storm, and wetland 

areas soak up the run-off that results from the heavy rain that usually accompanies cyclones. 

 

Procedure  

1. Weigh out a sample of each material. Each of the four samples should weigh about the same.  

2. Put the cheesecloth (or stocking or mosquito netting), sieve, and bowl together to make your 

Soaker Tester (see diagram, Figure 11.1).  

3. Put the sample of sphagnum or other moss (or leaf litter or a sponge) in your Soaker Tester. 

Carefully weigh the whole thing (Soaker Tester with moss). Write down the weight in space 1-A of 

the Data Sheet.  

4. Add water to the bowl until it is nearly full. Let the Soaker Tester and moss sit for five minutes.  



ALL ABOUT MANGROVES  
 

34 
 

5. Take the sieve out of the bowl. Pour the water out of the bowl (see diagram, Figure 11.2). Some 

water may drop out of the sieve for a few seconds. Do NOT squeeze any water from the moss or the 

sieve.  

6. Put the sieve back in the bowl. Weigh the Soaker Tester and moss again (see diagram, Figure 

11.3). Write the answer down in space 1-B of the Data Sheet.  

7. Repeat steps 3 through 6 using the other materials listed in the materials list. Write down the 

weights you find in the proper places in the Data Sheet.  

8. What is the weight of water each material soaked up? Find out by subtracting the number in 

column A from the number in column B. Write the results in column C.  

Discussion  

Which material tested holds water best?  

Which of the materials you tested would you most likely find in a wetland? [Leaf litter and sod. You 

may find sand and rock below; however, their role in water storage is less important.] 
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Figure 11: Wetland function – holding water 

Figure 11.1 

 

Figure 11.2 

 

Figure 11.3 
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Results 

 

Water Soakers Data Sheet 
 

Material A 
Weight of soaker 

tester (dry) 

B 
Weight of soaker 

tester (wet) 

C 
Weight of water 

B-A=C 

Leaf litter or 
sponge 

   

Sod 
 

   

Sand 
 

   

Rock 
 

   

 
Discussion / Reflection 

 

Which materials hold water best?  

Which of the materials would you most likely find in a wetland?  

From your experience in this activity, what is one way wetlands help to control floods?  

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

 
 

 

Conclusion  

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________ 

________________________________________________________________ 
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Activity 1-L: Nutrient Trap  

 

Summary By playing a game, students will be able to demonstrate the way that nutrients are 

trapped by wetlands.  

 

Learning Objectives  

Students will learn that mangroves trap nutrients through the process of filtration and help keep 

them out of the water.  

Age Levels  

4–11  

Subject Area  

Science  

Time  

30–60 minutes  

Materials  

Cards (optional: marked with an “N” or a “P”)—enough for half the class  

 

Background Where do nutrients come from? Nutrients are a natural part of plants and animals— 

when they die and decompose nutrients are returned to the soil and water where they can be 

“recycled”, or reused by other things.  

People also put nutrients on the land, in the soil, and in the water. Ask the students: “Who has ever 

walked their dog? Gone to the bathroom? Fertilized their yard or parent’s ground?” Human and 

animal wastes contain nutrients like nitrogen and phosphorus, and they often get washed or flushed 

into the water.  

Too many nutrients make the water unhealthy. Remind students that nutrients combine with 

particles of soil. When the soil washes away and ends up in the water, two forms of pollution result: 

muddy and cloudy water from too much sediment or soil, and “pea soup”, or excess algae growing 

on the excessive amounts of nutrients! Ask the students: “What are some ways that fertilizers and 

soil wash off the land?” [Rain picks up loose soil from construction and from bare spots under 

downspouts and roofs, and rivers and streams carve and carry away soil from their banks.] 

Wetlands trap soil and nutrients and help to keep them out of the water. Runoff is filtered as it 

passes through wetlands on its way to water bodies. Therefore, water in streams and rivers and 

from direct run-off is cleaned as it passes through mangroves. This activity will demonstrate this 

function to students.  

 

Procedure  

1. Discuss the basic ideas about mangroves being a way to trap sediment and nutrients that are 

described in the Background.  

2. Take the class outside to a large play area. Divide the class into two teams. Team 1 will be 

“mangrove trees” growing in a wetland. Team 2 will be “soil particles with nutrients attached”. This 

team will wear the nutrient card or tag to indicate that they are soil particles that carry or contain 

nutrients. You may mark these cards with an “N” for nitrates and a “P” for phosphates if you like. 

Explain the rules on the following pages and play a few rounds.  
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3. Repeat the game several times, using students’ suggestions for modifying the plant spacing to 

change the rules. Keep count of the number of rounds required to complete each game with the 

modified spacing. Give each student a chance to play both roles.  

4. After the game, discuss the roles played and relate the results of the rounds to what actually 

happens when it rains or when water flows through a wetland.  

 

Rules of the Game  

1. The “mangroves” form an irregular line at one end of the outside area, spaced so that their 

outstretched arms do not touch. The mangroves must try to “trap” soil particles containing nutrients 

by tagging them.  

2. The area behind the mangroves is designated the waterway (river, ocean, etc.). This can be a rope 

laid out to make a line, the edge of a playing field, or stones.  

3. The “soil particles” line up facing the plants and, on signal, must make their way to the waterway 

without being touched by a mangrove. The soil particles must drag one foot as they run, or hop on 

one foot, so they don’t move too quickly.  

4. The mangroves may bend, stretch, and stoop, but they may not move their feet (roots) to tag the 

soil particles. Soil particles may not go around the end of the plant line.  

5. When a soil particle is tagged, the student must remove the nutrient tag that he or she is wearing 

and give it to a mangrove (mangroves use up nutrients). The soil particle now becomes a mangrove 

and joins the line of mangroves at the exact spot tagged.  

6. Any particles of soil that escaped to the waterway will then go back to the starting line and, on 

signal, will try again to safely pass through the mangrove wetland. The game continues until all the 

particles have been caught.  

 

Discussion/Reflection  

Were the mangroves able to trap more particles in areas where they grew closer together?  

What happened when there were gaps or bare spots in the line of mangroves?  

Would it have helped if you had had more mangroves?  

Why are shoreline plants or mangroves important to the water they border?  

Why is it important to plant and maintain plants anywhere, even in yards and areas near pavement? 
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Activity 1-M: Cyclone Barrier  

Summary 
By playing a game, students will be able to demonstrate the way that mangroves provide a barrier 
that prevent cyclones and tropical storms from reaching land and limit the kind of damage sea 
waves, surges and heavy winds can cause. 
 

Learning Objectives 

Students will learn that mangroves bordering shorelines have enough resistance and resilience 

through their roots, trunks and branches to break the force and sea surge of major sea storms such 

as cyclones and typhoons. This, in turn, protects land-based buildings and ecosystems from being 

overwhelmed and severely damaged. It also lessens damage by diffusing the energy of the storms. 

Age levels 

4-11 

Subject Areas 

Science, Social Studies and Physical Education 

Time 

15-20 minutes 

Materials 

Sneakers 

Soft clothing 

 
Background 
Because mangroves grow into or very close to the sea – one of the very few trees to grow in salt 

water – they are often the first trees in the tropics seen when approaching land from the sea. And as 

each species successively follows the shoreline back away from the ocean it provides a green barrier 

between the ocean and the land. 

Ask students to describe the kinds of barriers they see in every-day life such as a railing on a bridge 

or steep stairs to prevent somebody form falling off and hurting themselves. Or the roof of a house 

which prevents the rain from soaking the house and everything in it. Also ask them to describe what 

happens when they bounce a ball against a wall – what happens to the wall and the ball? How about 

when they jump on a trampoline or a safety net? They bounce off, of course, and don’t damage the 

trampoline or the net. 

Because their roots and branches are densely inter-twined mangroves represent a wall between the 

land and the ocean. Normally the seawater flows between the roots as they provide a home for 

various aquatic species, but the roots themselves are quite elastic and flexible. When studying the 

roots take one that has been cut-off and see how much it bends before breaking – this works for 

both red and black mangrove roots. The same is true of the branches and trunks of the trees. 

When a storm hits, this wall of mangroves is a solid yet flexible barrier which also bends with the 

wind and waves of the storm. The result is the protection of the land that lies behind the “wall” of 

mangroves. Looking at a before and after aerial photo of the 2004 Asian Tsunami it is easy to see 

how its impact was lessened by the mangrove forests, although at the same time the forests 

themselves – the first line of defence – were often destroyed. Those villages and towns that had 

removed their mangroves were totally destroyed, while those that did not were protected with 
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relatively little damage. 

Procedure 
1. Discuss ideas of how mangroves protect against storms as is described in the background. 

2. Select the largest student in the class – male or female, it doesn’t matter. Tell them they have 
become Cyclone Yasi (if possible name one that has seriously affected the local area in recent 
memory). They are to await instructions. 

3. Select between 16 and 20 students and have them stand in rows of four, one row in front of the 
next and very close together. 

4. These students represent mangroves – usually red ones – that grow on the coastline and into 
the ocean. 

5. The students must stand very close together and link their arms tightly to represent the 
mangrove barrier. 

6. The student who is the hurricane must then practice being the storm, whirling round in a circle 
and making roaring sounds. 

7. As the student cyclone gains speed s/he must smash against the rows of students and try to 
break through the barrier. This must be continual action for several minutes. 

8. Reduce the students to one row – to represent mangrove clearing – then have the student 
cyclone repeat the exercise. 

Discussion/ Reflection 
Why are the students arms all linked tightly together? 

How does this represent the mangroves? 

Why couldn’t the student hurricane break through the mangrove wall? 

What was stopping the storm from penetrating inland? 

If the mangroves are removed, what happens to the storm? 

How will this affect communities living close to the ocean?  
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Word Search 

Find among the letters in the box the words that are part of mangroves as an important ecosystem: 
 

Mangroves   Fauna   Ecosystem  Species 
Resources   Flora   Renewable   Food 
Fisheries   Routes  Crops   Barriers 
Protection   Winds   Nesting  Filters 
Habitat   Water   Nursery  Changes 
 

W P D Q K G C S J Q C U M Z R M B P G B F O O D P 
O A X F Y S R E T L I F V Q G T P Y N G H F W N C 

A T T U H N B O G W O D I T C V L A I I R S L Z Y 

E I Z E M Z M U Z X A E J F R D M V T V C J A K E 
K S L Y R Q C W E Q P C T K O K O N S E G N A H C 

P H R B V D M D Z T K R R Z P T C D E K F R S V J 
A V Y I L S M A N G R O V E S Z S Q N M U A I X R 

C O K Z Q J W A M A S U S I S X D O Y D L G C F H 

N O V E R O C U R H B T G Y K C H G Z W U T G P A 
J F I S H E R I E S G E P W A K N U R S E R Y M E 

G V V D O N Z U L B Q S O B F O N S O T S J V Q T 
W M H A Z S F A V L G V D L I V Q J E M B V N Y S 

R I U K F M T H A B I T A T T L C X Z I F K Z L E 
B A R R I E R S R Y P Z C W E R N P H U C Z D I C 

X N J F H B W C M F O E N F W Z T U R A Q E K X R 

J U T P Q Z S C I L T A D V B F D G B W U O P M U 
N A E A X O E K S O M V E C O S Y S T E M L V S O 

Y F B Q L C B V R R Z Q I A R X S C O K B V J Q S 
N S I G U Y J P Z A G A P T J N W I N D S W L C E 

B L V R A T O Q K M E Y Z T A S E L B A W E N E R 

 


