WHERE WATER AND LAND MEET - Section G: Wetlands


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

WETLANDS

Wetlands are areas of land that are wet at least part of the year. They are often transition zones between dry land and open water. Some wetlands are consistently covered with water, while others are flooded only at certain times. All wetlands do have water-soaked soil at some time, which affects the kinds of plants and animals that live there. Wetlands can be found in all parts of the world and are classified into many types. There are freshwater and saltwater wetlands. Some examples of freshwater wetlands are swamps, marshes, bogs, pasture ponds, and prairie potholes. Saltwater wetlands include mangrove swamps and saltwater marshes. 

In some coastal areas, the water is fed by fresh and salt water. This makes the water brackish. Most coastal waters are affected by tides. Inland, the wetlands are fed by fresh waters. In these quiet waters, soft sediments and organic matter are deposited by rivers and tidal flows resulting in the development of a soft mud bottom. The plants and animals that live in a particular wetland are suited to a particular habitat. An important factor for survival is dependent on how much water is available during the seasons of the year.

WHY WETLANDS ARE IMPORTANT

At one time, many people looked upon wetlands as wastelands—no more than sources of mosquitoes, flies, and unpleasant odors. People thought of wetlands as ugly, useless eyesores with slimy, crud-covered creatures crawling around. The fact is that wetlands are very useful and our planet needs them. 
People and wetlands - fishing grounds, safety against flooding, recreation, exploration 
Recently, we have begun to appreciate the importance of wetlands to our environment. Attitudes are changing. Scientists have discovered that wetlands are valuable natural resources that provide many important benefits to people and the environment. Among other things, wetlands help improve water quality, water is cleaned naturally as it flows through a wetland, reduce flood by slowing or absorbing the runoff from big storms, reduce shoreline erosion, and provide important fish and wildlife habitats. The salt marsh also serves a vital role in linking the land with the sea by providing a buffer against flooding, and holding water so that it can percolate back into natural aquifers.
The wetlands also provide a quiet area for recreation such as fishing, boating, hunting, bird watching, and exploring.
People have relied on wetlands for a long time. In Ireland, they use peat (decayed vegetation that has become packed down in swamps and bogs) as a low-cost fuel. Farmers in Asia plant their rice in wetland areas because the increased amount of water helps nourish the grain during its growing season. The wetlands in Iraq where the Tigris and Euphrates rivers join is the main source of fishing for Arabs. Many people enjoy exploring swamps, like the Okefenokee Swamp in Georgia in boats pushed through the water with long poles.


We now know that the wetlands are a complex ecosystem where the existence of water, animals, and plants are interdependent.

Nature’s purification plant

Wetlands are known as the “kidneys of the landscape.” They function as removers of wastes from both natural and human sources. 

Wetland areas are a valuable resource as natural sewage systems. Environmentalists have discovered that wetland plants can absorb excess nitrogen and phosphorous from sewage and can filter waste from runoff and streams that flow into the wetland area protecting bodies of water downstream. Dangerous wastes are absorbed by the wetlands until they have time to breakdown to safer levels. Many rich nutrients that are lost through runoff fertilize wetland plants which, in turn, feed wetland animals.

Studies have shown that submerged plant roots that wetlands provide act to increase the available dissolved oxygen for downstream uses. In addition to supporting fish, the increased oxygen makes the water more resistant to pollutants downstream since most pollutants act to decrease oxygen levels killing fish.

Wetland as a water storage

Wetlands are vital in flood control and water storage, and they help to recharge the water table. Wetland areas spread out water over large sections of land, slowing its flow. The heavy, spongy vegetation absorbs water to help control any overflow providing a place for storage of excess water. Some of the water seeps far beneath the Earth’s surface to become vital groundwater.

Habitat

Wetlands are one of the most important ecosystems in the world and  provide unique habitats for many plants and animals. They are busy communities with many specialized populations, all of which are uniquely adapted to living in an aquatic or semi-aquatic environment. Survival of these plants and animals are determined by different water temperatures, water pressure, food supply, chemical balance, and other water characteristics. 

Some of the plants found in wetland areas are cattails, saw grasses, rushes, orchids, spider lilies, and lily pads as well as cypress trees and mangrove trees. They provide food, nesting, nursery, and shelter for fish, shellfish, birds, and other wildlife. The wetlands and barrier islands are important to 75% of the migratory waterfowl. The commercial fish and shellfish rely on the estuaries for at least part of their life cycle. 

Many amphibians such as frogs and salamanders, reptiles such as snakes and alligators, and mammals such as rabbits and muskrats depend on the wetlands for survival. Many birds such as ducks, geese, and swans use them for breeding grounds and migrating stops. Herons, egrets, and wood storks could not survive with out the multitude of insects, clams, snails, and crabs the wetlands provide. All the habitats of the wetland areas are vital to the balance of nature and the Earth.

ENDANGERED WETLANDS

Wetlands, freshwater or coastal, are one of the richest water systems regarding biodiversity and with high selfpurification capacity. At the same time, all wetlands are extremely vulnerable and under a lot of pressure, and therefore, one of the most threatened ecosystems on Earth. This is especially true for freshwater wetlands. More than a fifth of the world’s freshwater fish species is either endangered or extinct, during the last century. The freshwater wetlands have many functions and valuable uses: they are drinking and irrigation water, source of  protein (fishes, bivalves, crustaceans), they perform purification by filtering of sewage and other pollutants, they absorb peak river flows, and they are transportation medium. Due to threats like urbanisation and unplanned land reclamation, the area of freshwater wetlands as well as coastal wetlands are quickly decreasing.
At one time, the wet, soggy lands were considered useless. They became dumping grounds. In the name of progress they were often transformed into agricultural land or new urbanized areas.
Human impact is the greatest stress. Two-thirds of the human population lives on one third of the land near the coast! Worldwide, we have destroyed 50 percent of the estuaries and damaged 25 percent more. Small activities have large unforeseen consequences. By-products of human activity such as industrial wastes, heat, solid wastes, agricultural runoff (silt, herbicides, pesticides, organic matter), and private citizen wastes (septic tanks, inadequate oil and chemical disposal, litter), all adversely impact upon estuaries. Some pesticides are retained in the body and build up in the progression of the food chain (biological magnification). Levees eliminate precious sediment. Dams cut off fresh water. Runoff from pavement and roofs causes erosion and carries pollutants to the estuaries killing animals and plants. Overfishing can lead to extinction and destroys the fishing industry. Channelization can contaminate freshwater areas and funnel pollutants without giving the estuary the chance to carry out its detoxifying function.

Populations of wetlands creatures are displaced by the destruction of wetlands. Without their wet homes, these water-loving organisms cannot survive. Perhaps the first step to help make sure that we do not displace too many wetlands creatures is to be aware of their great numbers and variety and to appreciate the roles they each play in their wetland communities.
Wetlands are gaining a better reputation now that governments and conservation groups around the world are recognizing them as special habitats and valuable pollution fighters. Because we lost many of our wetland areas to farmland, research on constructed artificial wetlands is ongoing at many sites around the world. 

We need to become wise and prevent further deterioration of water and water environments by preserving them in their primary function, as nature's purification plants. Therefore, we need to regard them as one of the most precious natural resources.

Lesson G1: WETLANDS

Main idea:  Wetlands can generally be described as transitional areas between land and deepwater habitats. There are many different kinds of wetlands, and they can be found in many different habitat types, from forests to deserts; some are maintained by saltwater, others by freshwater. Tropical wetlands produce ecosystems of astonishing beauty, diversity and productivity. These wetlands provide habitat for countless birds, mammals, fish, reptiles and other creatures, as well as essential free goods and services upon which many rural communities depend. Therefore, the loss of tropical wetlands is increasing and it stems from many causes, particularly conversion to agriculture and aquaculture, construction of dams and other hydrologic schemes and urban land reclamation. The extent and rate of wetland loss is severe in many areas. Wetlands need to be preserved to keep high level of selfpurification capacity of a water system. 
Goal: 

To demonstrate students what is wetland, and to identify the functions of a wetland.

Concepts: wet land → wetland → salt marshes, estuary, mangrove forests… → functions;

Introduction: What is wetland?
If possible, take a field trip to a nearby wetland. Without giving the students a definition of wetlands, ask them to tell you what they think wetlands are. List their answers on the chalkboard and derive a definition from their answers. Explain what a wetland is, comparing your definition with the students’ answers. Stress that all wetlands have water-soaked soil (wet land), are covered with water at least part of the year, and support specialized plants that are adapted to life in wet conditions.

Activity: Wetland model
Materials: glass pan (or clear plastic shirt box), modeling clay, a strip of kitchen sponge (7 cm wide by width of a pan – combine a couple of sponges), clear water, muddy water, measuring cup;
1. Explain students that wetlands are complex systems and that no one yet knows exactly how they work. Tell them that they will build a model of wetland and demonstrate three of many important functions wetlands perform.

2. Make a model of wetland:
· Divide the students into teams and provide each team with materials to create its own wetlands model.
· Spread a sloping layer of plasticene modeling clay in half of the box to represent land. Leave the other half of the pan empty to represent a lake or other body of water. Shape the clay so that it gradually slopes down to the body of water. Smooth the clay along the sides of the pan to seal the edges.
· Combine a couple of pieces of kitchen sponge together that will completely fill the width of the pan along the edge of the clay. This will represent the wetland. Do not place the sponge into the model yet.
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3. Demonstrate water storage function of wetlands using the wetland model:  

· Pour clear water slowly on the clay (this can represent rainfall). 

· What happens?

· Drain the water back into the original container. Place the sponge in the model, explain that it represents a wetland. 

· What will happen when you pour the water onto the clay again?

· Pour the same amount of water on the model again. Be sure to perform this exactly as you did before. Describe what happens. (The water will first soak into the sponge – wetland, and then drain slowly into the body of water.) 
· Have students repeat the experiment with and without the sponge several times, and measuring the water that runs off. Every time they should squize water out of sponge. Have them chart the measurements and compare them.
· Explain students, that wetlands function as a sponge and store water.

4. Demonstrate flood reduction function of wetlands using the wetland model: 

· Use model without sponge again. Pour clear water slowly on the clay (this can represent rainfall) and observe the speed of runoff water.

· Drain the water back into the original container. Place the sponge - wetland in the model, and pour clear water slowly on the clay again. Be sure to perform this exactly as you did before

· What will happen to the speed of runoff water? (The water will drain more slowly into the body of water because it is now hindered by the wetland.) 

· Explain students that most wetlands are shallow basins that collect water and slow its rate of flow. Using the model, explain how this helps reduce flooding. List this functions on the board.

5. Demonstrate filtering function of wetlands using the wetland model: 

· Pour out the clear water. Leaving the sponge in place, pour some muddy water onto the clay. Compare the water that flows through the wetland and into the body of water with the water left in the jar. 

· What had happen? (Students should conclude that part of the soil in the muddy water was trapped by the wetland and that wetlands can act as a filter for sediment and some pollutants.)
· Add this function to the list on the board.

· Remove the sponge and pour out the clear water again. 

· Why do all the soil particles end up in the body of water? (The students should infer that without the wetland to act as a filter, most of the soil and perhaps pollutants flow directly into the body of water.)

· Explain students that wetlands help to prevent the deposition of eroded soil (sediment) in bodies of water. List this function on the board.

6. Look at the board and repeat mayor three functions of wetlands again.
Activity: Why wetlands are important?
Materials: map of the area;
1. Tell the students that until recently, most people did not consider wetlands to be important to our environment. Over the years, scientists have discovered that wetlands perform several vital functions for our environment.

2. Have a general discussion about what are wetlands: 

· What is a wetland? (One broadly accepted international definition of wetlands is that adopted by the International Ramsar Convention, which defines wetlands as: »areas of marsh, fen, peatland or water, whether natural or artificial, permanent or temporary; with water that is static or flowing, fresh, brackish or salt, including areas of marine water the depth of which at low tide does not exceed six meters«.) 

· There is no wetland without water. What are the sources of water for wetlands? (The two main sources of water for wetlands are surface water and ground water. Surface water includes streams, rivers, lakes, ponds, and oceans. Groundwater is water found in pores or cracks in sand, gravel, and rock beneath the land surface. Ground water can supply water to wetlands or obtain water from them. The ultimate source of both surface and ground water is precipitation-rain and snow.)

· What kind of wetlands do we know? (There are saltwater wetlands and freshwater wetlands.) 

· What are freshwater or inland wetlands? (They include standing or flowing fresh-water bodies (lakes, ponds, rivers and streams), marshes and bogs, and wooded swamps. Freshwater wetlands may be permanent or seasonal, associated with perennial water bodies, areas of ground- water discharge or periodically flooded lowlands.) 

· What are saltwater wetlands? (They are marine or brackish wetlands that include estuaries, mangroves, salt marshes, seagrasses and mudflats. These wetland ecosystems are variously adapted to cope not only with saturated soils, but also with elevated salinities, fluctuating tides, waves and coastal currents.)

· What are estuarine wetlands? (Estuarine wetlands are affected by tides. The type of water can be freshwater or saltwater. These wetlands are important nursery habitats for many kinds of fishes and birds.) 

· What are salt marshes? (The type of water is saltwater, and the area is vegetated by salt-tolerant plants. Emergent plants are the most common vegetation types.)  

3. Acquire map of your area.  Have the students research the types of wetlands most common in your area.
4. Refer the students back to the “Watland model” activity, and review the functions of wetlands that were demonstrated. 
5. Write on the blackboard 10 reasons why wetlands are important. Tell the students they are going to help you explain how and why these 10 reasons are important. 
· Devide class into 10 teams and assign one reason to each group.
· Have each team write their own version of the reason.

· Have each group share its reason and than discuss it and write on the blackboard.

1. Fish, wildlife, and plant habitats: Wetlands are critical to the survival of a wide variety of organisms. For many, wetlands are the only places they can live. For others, wetlands provide important food, water, or cover.

2. Critical habitats for endangered species: A number of rare and endangered species depend on wetlands for their survival. The destruction of wetlands endangers these species even more.

3. Flood control and protection: Some wetlands store either flood waters or water that collects in isolated depressions. Trees and other wetland plants can help to slow the speed of flood waters. These functions help protect nearby property from flood damage.

4. Water quality improvement: Wetlands are good water filters. They can filter surface water runoff before it reaches an open body of water and help filter nutrients, waste, and sediment from flood waters.

5. Shoreline erosion control: Wetlands located between rivers and high ground can help to buffer shorelines against erosion. Wetland plants strengthen the sediment by binding soil with their roots; they also dampen wave action. Some states are recommending the planting of wetland vegetation to control shoreline erosion in coastal areas.

6. Reduction of storm damage: Wetlands serve as buffers between the winds and waves of storms and the areas beyond. Property located behind wetlands along the seashore or large lakes often fares much better during storms than those that are not located behind wetlands.

7. Groundwater recharge: Water sits in wetlands and is slowly released into the ground. The released water is filtered as it works its way down through the wetland, thereby improving the quality and quantity of the water which eventually reaches and replenishes our groundwater supplies.

8. Natural products: Wetlands produce a wealth of natural products, including timber, fish and shellfish, wildlife, blueberries, cranberries, and wild rice.

9. Recreation and aesthetics: Wetlands provide many opportunities for recreational activities, such as hunting, boating, and fishing. Many artists and photographers seek to capture the beauty of wetlands and wetland plants and animals each year.

10. Education and research: Although much more is known about the functions of wetlands today than in the past, researchers are still studying them to determine all the benefits and values they bring to people and the environment.

Discusion: Protection of wetlands
Have a discussion about what are best measures to forster wetland protection? (awareness rising, formal protection of wetlands…)

Lesson G2: WETLAND AS WATER STORAGE

Main idea: People often build their homes in wetland and flood plain areas very close to a river, which results in wetland destruction and urbanization of flood plains. Consequently, flood protection measures have to be introduced to the area.  
Goal: To demonstrate students what happens when people build their homes in wetland areas or close to rivers and how the wetlands, like sponges, help to absorb water and control flooding.

Concept:  absorbtion → wetland → absorb water → water storage → flood protection;
Introduction: Absorbtion
Ask students to explain what does the term “absorbtion” mean? 

Activity: Sponge game
Materials: two trays or lids, 2 cups of water, blue collored paper, paper houses (make simple models of several houses), sponges, glue, marker, scissors;
1. Spill a small amount of water on a table. Discuss suggestions on how to clean up the spill using paper towels, sponges, and clothes. Discuss why we use these items to clean up spills. Discuss the word absorb. Look around the room for things that absorb and things that do not. Place things that absorb in one place and things that do not in a different place. Ask the students to compare the items and decide why some things absorb the spill and others do not.

2. Exsperiment without sponge: Use a plastic rectangular tray or lid. Display some paper houses along the sides of the tray. Cut a large strip of blue colored paper and place it in the middle of the tray. Ask the students what they think will happen to the houses if water is poured on the blue paper. Slowly pour one cup of water on the blue construction paper and discuss how the homes get wet because the water has no place to go. 
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Exsperiment with sponge: Use the other rectangular tray or lid. Place paper in the center and the same houses along the sides. Now place pieces of sponge along the sides of the blue paper. Ask the students what they think will happen now when the water is poured on the blue paper. Pour slowly another cup of water on the blue paper. Discuss the results.

4. Relate last experiment to the wetlands. The wetland areas near rivers, streams, and oceans also absorb the water because of their sponge vegetation. If we remove the wetland areas to build homes, farms, or hotels, the excess water has no other place to go causing floods in these areas.

Discussion: Flood protection
Discuss with students what are the best flood protection measures. (preserving wetlands)
Lesson G3: NATURE’S PURIFICATION PLANT
Main idea: One of the most important functions of wetlands is their high purification ability of water, therefore, they have to be preserved as the most precious resource. This function, however, is not jet fully recognized. 
Goal: To demonstrate how water can clean itself and to make students aware of the importance of wetlands as nature's »purification plants«. 
Concept: wetland → absorb polutants → water purification;
Introduction: Water cleans itself
Discuss with students how water can clean itself? Refer to the previous sections (surface waters…). 
Activity: Plants in wetlands absorb polutants
Materials: glass with water, celery sticks, food color;

1. Remind students that biological, physical and chemical prosesses compose selfpurification processes in water environments. 
· Biological processes: through food chains;  Organic pollution, such as sewage, represents nutrients to microorganisms, which transform dead organic matter into inorganic matter, which represents nutrients for plants. Therefore, the growth of plants is intensified. Off course, this is possible only, if the water is not too polluted and if there is enough oxigen.

· Physical processes such as filtration, and 

· Chemical processes such as oxidation and reduction.
2. Prepare an experiment: Take a glass with water, add food colloring into the water, and then place celery sticks into the collored (polluted) water. Keep the celery sticks in polluted water over knight. 
· What does the celery represent? (plants in wetlands)

· What happened to the water and what happened to the plant? (The celery absorbs the colored water like some plants in a wetland absorb the pollutants in wastewater. Plants only absorb as much water as they need, since some pollutants in the wastewater are actually nourishment to the plants.)

3. Have a discussion with students:
· What might happen if all the wetlands were eliminated from the planet? Discuss how valuable the wetlands are to our world. 

Discusion: Water purification
Water purification ability of wetlands is used also in man-made wetlands called constructed wetlands. Find out what student know about this topic and what are their ideas of how constructed wetlands are made and used.
· Why we say that wetlands are nature's purification plants? (Because plants in wetlands use organic pollution for its growth. As a consequence, the water in wetlands becomes cleaner. Traditionally wetlands cleaned the waste that was produced. Today, constructed wetlands are increasingly being used to treat contaminated wastewater from urban, agricultural and industrial developments. These aquatic ecosystems can be highly effective in removing silt, nutrients and other contaminants, due to a variety of physical, biological and chemical processes. These systems, with their relatively low-tech designs and minimal infrastructure, offer a promising approach to wastewater treatment in poor countries.)

Lesson G4: WETLAND IS MY HOME
Main idea: In terms of biodiversity, wetlands are the richest natural resources on the planet. Many different areas of our world are covered with water. In each type of water, different types of plants and animals flourish. Survival of these plants and animals are determined by different water temperatures, water pressure, food supply, chemical balance, and other water characteristics. Unfortunatelly, the wetlands are being increasingly lost to urban, residential, and industrial development. To slow down the destruction of the wetlands, sites for development projects could be located upland instead of destroying wetland sites. Not draining or filling wetlands is vital to protecting one of the most productive habitats in the world.
Goal: To make sure that students aquire understanding of the importance of wetlands as habitat for many birds, animals and plants among which are many endangered.
Concept:  wetland (  habitat (  biodiversity
Introduction: Who lives in a wetland?
Ask students to list as many creatures that live in wetlands as they can remember… 
Activity: Visit to a wetland 
Materials: paper and pencils; 
1. Take a field trip to a nearby wetland, so the students can look for wetland plants and animals in their neighborhood. Include activities such as listing several types of plants or animals the students encountered, sounds they heard, and other observations. Have the students list animals and plants they might see or hear there, draw pictures of them. Take reference books for identification of the plants and animals that live in the wetlands. Emphasize enormous diversity of plants and animals in wetlands.
2. Back at school, extend these activities by having the students classify the types of animals, write a story or report about one of the animals, or illustrate one of the animals.

Activity: Waterfowl story
Materials: Field guide on birds, encyclopedia;
1. Explain to the students that plant and animal populations in the wetlands are threatened when wetlands are destroyed in various ways. Give examples of destructive practices, such as polluting the waters that empty into wetlands, draining wetlands for agricultural use, and draining and/or filling wetlands for housing development, shopping centers, factories or other real estate development purposes.
2. Get fammiliar with a bird: Begin with the reading of a short encyclopedia article about a selected species of waterfowl. After reading key information to the students, ask them to imagine that their class is a small flock of (your selected) birds.
3. Migration flight: Have the students imagine that they are each waterfowl on their long migration flight. Ask them what they would do if more and more of the wetlands along their flight path disappeared (were drained or filled and used for agriculture or real estate development). Have several students share what they think would happen. Use a globe or wall map to show the students the migratory path of your selected bird.
4. Migration destination: Discuss bird’s problem when a waterfawl's home (wetland) has been destroyed. Have several students share their oppinion. (What really happens is that fewer birds survive, thrive, and reproduce; numbers of the birds decrease over time.)

5. The importance of wetlands: Have the students identify when wetlands are important to their selected bird (such as nesting and raising young, resting during migration, and overwintering). Ask the students to think of what things wetlands have that are important to your selected waterfowl. (land, water, plenty of food)
6. Endangered species: Divide the students into cooperative learning groups. Have them research endangered species that might be further endangered by the destruction of wetlands. Have each group prepare a presentation on the species and the importance of wetlands to its survival. This can be done in the form of a report, a play, or other method. Encourage creativity and let the groups go! 
Activity: Endangered wetlands
Materials: no materials needed;
1. Discuss with students what are the main functions of wetlands, and what was the general perception of their function in the past:

· What are the functions of wetlands? (Wetlands perform a number of vital ecological functions by (1) regulating streamflow and ground-water recharge, (2) maintaining and improving water quality, (3) protecting and stabilizing shorelines, (4) providing habitat for innumerable species of fish, birds and other animals, and maintain biological diversity. Refer also to Lesson G1) 

· How were wetlands perceived in the near past and what were the consequences of such perception? (In many parts of the world, wetlands have been perceived as disease-ridden wastelands and actively drained or otherwise 'reclaimed'. The consequences of widespread reclamation have become apparent in the form of contaminated water supplies, increased flooding and erosion, and dwindling natural resources. Only recently, a new attitude towards wetlands has emerged, and wetlands have increasingly been valued for their intrinsic ecological value.) 

2. Discussion about causes and effects of wetland loss:

· What are the main causes of wetland loss? (Wetlands can be destroyed or degraded through many direct or indirect causes. Filling, clearing, excavation and dredging, for example, are all direct actions resulting in the immediate and deliberate destruction of wetland ecosystems. In many cases, however, wetland loss is more subtle and may go unperceived for a long time. Alteration of river hydrology, pollution and coastal construction can result in broad scale loss of wetlands. Besides that, wetlands have been traditionally used for agriculture, such as rice production, for aquaculture with shrimp farms and fishponds, and for land reclamation for housing, airports etc..)

· What are the consequences of wetland loss? (The rural economy is often closely dependent on wetland resources, therefore, the loss of wetland also means a loss of many valuable goods formerly provided free of charge. But, the most important consequences are the increase in flood damages and contaminated drinking water, which consequently means higher living costs, because of investments in infrastructure such as flood barriers, seawalls, and water and sewage treatment plants.) 

3. How it is possible to protect wetlands? (The most important is to protect the quality and quantity of water in wetland environments. Wetlands can be also protected by limiting dredging, channelizing, or draining and by protecting the source of water for the wetlands.) 

4. Discuss with students the fact that wetlands are becoming an interesting tourist attraction that can be harmful to wetlands:

· Human visits to wetlands can be disturbing to wildlife. How should the human access be created? (Trails or walkways help to keep people in certain areas of the wetland, and to prevent the people from disturbing wildlife at critical times of their life cycle (nesting). Care must be taken to minimize the disturbance of soils, vegetation, and the source of water. During certain times of the year, trails might need to be closed temporarily to protect wildlife or restore damaged plants.) 
· What kind of recreational and tourist activities one can do in wetlands? (Hunting, fishing, boating, animal watching, hiking etc.)

Discusion: Protection of wetlands
Have a discussion about what are best measures to forster wetland protection? (awareness rising, formal protection of wetlands…)
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