Wonderful Wetlands!
Lesson: Wetlands field lesson
Grade: 2nd, 3rd, 4th 

Topic: Wetlands and the Chesapeake Bay Watershed
Location: Potomac Gorge
Objectives

· Students will be able to define the term wetland.
· Students will be able to identify wetland plants and explain how their adaptations enable them to survive.
· Students will be able to define the term aerenchyma.
· Students will be able to explain characteristics of a wetland.
· Students will be able to explain characteristics of wetland soil.
· Students will be able to explain characteristics of wetland plants.
· Students will be able to define the term hydric.
· Students will be able to define the term impermeable.
· Students will be able to
Key Vocabulary

Wetland - A transition zone between dry land and areas of deep water.
Hydric - Soil that is saturated with so much water that it can hold little to no oxygen.

Impermeable – Unable to move through. 
Aerenchyma - Air spaces in plant roots and stems that allow oxygen to diffuse to the roots from the leaves
Materials

Clear plastic cups (4 per student)
Water
Forest soil
Wetland soil
Cattail dissection worksheet (download from site)

Pencils

Cattails (1 per student)

Microscopes (optionl)

Wetland plant photos (download from site)

Cross-section of cattail stalk to show aerenchyma (download from site)

Cattail root photograph (download from site)
Introduction
· Who remembers what a wetland is? What are the three characteristics we use to classify a wetland?
· Wetlands have very special soil and very special plants. Today we’re going to examine both of these components. 

· One group will do an experiment with soil while another group dissects a wetland plant. Then we’ll flip-flop.

Activities

· Split the class into two groups. If this is still too large and you have enough chaperones, split the class into three groups and have one of the stations be a wetland hike.

Saturated Soil

· So how does a wetland come to be a wetland? 
· A wetland is created over thousands of years.

· It happens to a piece of land that is located where water will collect, such as at the bottom of a hill or mountain.

· Why doesn’t the water get absorbed into the soil like the puddles we see collect on our lawn after a rainstorm?
· After being submerged in water for a long enough time the chemistry of the soil begins to change. All that water creates a lack of oxygen in the soil which slows down chemical processes.

· The soil becomes hydric - saturated with so much water that it can hold little to no oxygen.

· When clay, which is a type of soil, becomes saturated it becomes impermeable and forms a hardpan.  This makes the water remain on the surface and can eventually create a wetland.

· Give each student two cups. 
· We just talked about wetland soil being special because it is hydric. Wetland soil has very different characteristics than forest soil, which we’ll see during this experiment.
· Each of you should fill your cups with an equal amount of soil. Cup #1 should be filled with soil from bucket #1. Cup #2 should be filled with soil from bucket #2. Make sure you don’t mix the soils in your cups!
· Let’s spend some time examining these two soils. Notice the differences and similarities: look at their color; smell them; how does each feel? Which one do you think is wetland soil?  

· Hand out two more cups to each student. Fill each a quarter of the way with water and pour one of the cups of water into soil cup #1 and one of the cups of water into soil cup #2.

· What do you observe? In one of the cups the soil allowed the water to percolate (move through); in the other cup the water either percolated very slowly or not at all.  
· Fill your water cups again and slowly pour more water into each cup of soil until one of the two soil cups has standing water on top of the soil.

· Now which soil do you think is the wetland soil? The one with water on top.

· Discuss the differences that were mentioned before:
· The color of the wetland soil  is a result of the lack of oxygen in the soil; 
· The wetland soil smell is because of a higher amount of organic material (dead stuff) in wetland soil;
· The wetland soil texture is because wetland soil has more clay while forest soil has more sand.
Cattail Dissection
· Like wetland soil, wetland plants have unique characteristics.

· Usually plants take in oxygen through root systems and distribute that oxygen to stems and leaves.
· Wetland plants are unable to do this because they are constantly submerged in water. So they…
· have long, oxygen-transporting tubes (emergent reeds);

· the ability to float on shallow water (lilies);

· or have buttressed trunks and “knees” (cypress trees).

· Show pictures of each.

· Hand each student a cattail. 

· A common wetland plant is the cattail, which each of you is going to dissect. Before we begin, what are some descriptive words you would use to tell me about this cattail?
· Long narrow leaves

· Leaves grow from the base of the plant

· Stiff brownish-yellow stem

· “Hot dog” looking seed pod near the top

· Tall – up to 10 feet!

· Allow students to slowly dissect the cattail, starting with the “hot dog” seed pod and moving down the stalk. 
· Ask them about seed dispersal. Have each student take a few seeds and blow. 

· What can they hypothesize about how cattail seeds are dispersed? 

· Why is this a reliable way to seed yourself if you are a wetland plant?

· Cattails also reproduce by rhizomes.

· Rhizomes are lateral (horizontal) roots – a new cattail will grow out of the roots of an existing cattail (show photograph).

· Point out the similarity between the stalk and a straw. 
· Show them the aerenchyma.

· Aerenchyma are air spaces in plant roots and stems that allow oxygen to diffuse to the roots from the leaves.
· Aerenchyma is critical to the life of a wetland plant. Plant roots normally use sugars from photosynthesis, combined with oxygen from the soil, to “breath” and make energy.
· Wetland soil has no oxygen, so the roots need aerenchyma to deliver oxygen to the roots well.

· Interesting facts about cattails:

· Cattails are nature's supermarket; different parts can be used in jams, salads, stir frys, soups, or just by itself!

· Cattails taste like cucumbers – they were a staple in the diet of many Native American tribes.
· Cattails have been used to make life jackets, bedding, and shoe padding!
Reflections
· What makes a wetland a wetland?

· What are some distinguishing characteristics of wetland soil? 

· What happens when soil becomes hydric?
· What does the word impermeable mean? 

· What are some distinguishing characteristics of wetland plants?

· Why do wetland plants have aerenchyma?

· How do cattails reproduce? Why is this a reliable why to reproduce in a wetland?

