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 Willow Pond Introduction
 

Pond Ecosystems 

An ecosystem is made up of both biotic (living) and abiotic (non-living) components. Biotic 

elements include plants, animals, fungi, and microorganisms. Some key abiotic factors are soils, 

water, gases, and light. These biotic and abiotic components are constantly interacting with 

each other; this interaction creates an ecosystem.  

 

You are likely already familiar with ponds as ecosystems, and know that they support many 

different kinds of living organisms. How are ponds different from other aquatic ecosystems? A 

pond is generally defined as a body of water that is too small to produce wave action and too 

shallow to have a difference in temperature between surface water and deeper water. It 

usually has a muddy or silty bottom, and aquatic plants grow around the edges and throughout 

the water. Ponds are frequently constructed by humans, but can also occur naturally.  

 

Willow Pond 

Willow Pond was constructed in the 1960s when the Matthaei Botanical Gardens were moved 

to their current location. The site was originally a  natural depression, which was excavated as a 

catchment basin for silt coming from Parker Brook. As a catchment basin, the pond reduces the 

amount of silt that eventually gets into Fleming Creek. Willow Pond has been dredged to 

remove sediments, most recently in 2009. It is surrounded by the Sue Reichert Discovery Trail, 

which highlights native plant and animal species.  

 

 

 

 



     

Commonly Found Species at Willow Pond
 

Producers 

Producers are organisms that make their own food. Most producers are plants, which use 

energy from sunlight to make glucose (sugars) from carbon dioxide and water. This process is 

called photosynthesis. Plants use the sugars from photosynthesis to build essential parts, such 

as leaves, roots, stems, and flowers. Some examples of producers at Willow Pond include:  

● Cottonwood: Cottonwood trees grow best in moist to wet soils, so ponds can provide 

excellent habitat for them. Their seeds can float on the wind because they are 

surrounded by fluffy, cotton-like hairs. They grow very quickly, and provide nesting sites 

for many different species of birds, including herons.  

● Black cherry: There is a large black cherry tree by Willow Pond, near the start of the Sue 

Reichert Trail. Its fruits and seeds are eaten by birds and mammals, such as squirrels, 

rabbits, and foxes. It is also a host for Viceroy and Eastern Tiger Swallowtail caterpillars.  

● Cattails: These plants have distinctive hot dog shaped flower spikes and grow around 

the edges of ponds. Ducks and geese eat cattail seeds, while muskrats eat the plant’s 

roots. Many species of snakes and turtles live in thick stands of cattails, and some 

species of birds use the leaves to make their nests.  

● Milkweed: Milkweed is a key species for Monarch butterflies. Adult butterflies lay their 

eggs on the undersides of milkweed leaves, and when the caterpillars hatch, they feed 

exclusively on milkweed. Milkweed beetles also eat the leaves of the plant.  

● Duckweed: There are over 40 species of duckweed worldwide, and they are some of the 

smallest flowering plants in the world. Duckweed floats on still or slow-moving water, 

and can grow extremely quickly. It usually reproduces through budding, a process in 

which new fronds grow from buds on the parent plant, and eventually break off to form 

new plants. 

● Algae: Algae are a large group of organisms that are able to photosynthesize, like plants. 

However, they are not considered plants because they do not have plant parts, like 

roots, stems, or leaves. Plankton algae are microscopic algae that can cause pond water 

to appear green, brown, or red. Algae is eaten by zooplankton (microscopic water 

animals), which are then eaten by fish.  

 

Consumers 

Consumers are organisms that cannot make their own food. Instead, they get their energy from 

eating other organisms. We can classify consumers in a few different ways. Primary consumers 

eat producers, while secondary consumers eat primary consumers. We can also use the words 

herbivore, omnivore, and carnivore. Herbivores eat only  plants, omnivores eat both plants and 

meat, and carnivores eat only meat. Some examples of consumers at Willow Pond include: 



     

● Painted turtles: These turtles can be found in freshwater ponds, lakes, and rivers. Their 

habitat requirements include a soft, muddy pond bottom, lots of vegetation, and places 

to bask, such as rocks or fallen branches. Painted turtles eat aquatic plants and seeds, 

insects, snails, and tadpoles.  

● Green frogs: Green frogs depend on the water throughout their life cycle. Eggs are laid 

in a large clump in shallow water, and when the tadpoles emerge, they live in the water 

and feed on algae and decaying plants. As adults, green frogs eat mostly insects, 

although they will also feed on fish, crayfish, and smaller frogs.  

● Dragonflies: The dragonfly life cycle begins in the water, which is where females lay 

their eggs. When the eggs hatch, dragonfly nymphs emerge. They live in calm waters, 

like ponds or marshes, while they develop into adults. As adult dragonflies, they eat 

mosquitoes and other insects, and are eaten by birds, frogs, fish, and other insect-eating 

animals.  

● Great blue herons: Ponds are excellent sources of food for herons. They primarily eat 

fish and amphibians, but will also eat baby birds, small mammals, and crayfish. The birds 

stand still in a crouched position in the water, waiting for their prey to approach, then 

lunge forward and use their beaks as spears. Baby birds can be eaten by predators 

including snapping turtles, hawks, and coyotes.  

● Mallard ducks: These ducks are common throughout North America and can be found in 

many different wetland habitats, including ponds, marshes, lakes, and city parks. They 

eat insect larvae and other invertebrates, seeds, and aquatic plants, like duckweed.  

● Muskrats: Muskrats make their homes in lakes, swamps, marshes, and ponds, where 

they dig burrows into the banks. They swim under the water to find aquatic plants and 

eat their roots. Muskrats can remain underwater for up to 15 minutes, and can swim 

forwards and backwards.  

 

Decomposers 

Decomposers eat dead organisms or waste from living organisms, and break these complex 

substances down to their nutrient components. They are the final consumers in an ecosystem, 

and they return material that was once living back to the environment. They do this by 

releasing enzymes that break down dead plants and animals , into nutrient forms that can be 

absorbed by producers. In performing this function, decomposers make the food chain a cycle. 

They are usually very small organisms, like bacteria and fungi. Although we can only see a small 

fraction of the decomposers in an ecosystem without the help of microscopes, we can see 

evidence of their presence when we find decomposing plants and animals.  
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Willow Pond Observation Sheet
 

As you walk the Sue Reichert Trail around Willow Pond, record your observations on this page 

to help you better understand the components of this ecosystem.  

 

→ Today’s Conditions 

Season: __________________________ Time of day: _________________________ 
 

Temperature: ___________ Weather: ________________________________________ 
 

Weather in the last 48 hours: ______________________________________________________ 
 

→ Water 

Turbidity: how clear or cloudy is the water?  __________________________________________ 
 

Current: is the water moving or still? ________________________________________________ 
 

→ Producers 

In most ecosystems, the primary producers are plants. What types of plants are present at 

Willow Pond (e.g., tall tree, short trees, grasses, cattails, flowering plants)?  

______________________________________________________________________________

______________________________________________________________________________ 

 

If you know them, list the names of some of the plant species you observed. 

______________________________________________________________________________

______________________________________________________________________________ 

 

Draw some examples of the plants around Willow Pond in the box below.  

 



     

→ Consumers 

Most consumers are animals, which might be classified as herbivores, carnivores, or omnivores. 

Look in and around the pond for animals or evidence that animals are present in this 

ecosystem. On the lines below, list the animals and evidence that you notice. Be as specific as 

possible.  
 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

 

Draw some examples of animals you observe in or around Willow Pond in the box below.  

 

→ Decomposers 

Many decomposers are too small to see without the use of a magnifier. However, we can still 

find evidence that they are present in an ecosystem. What evidence of decomposition do you 

notice at Willow Pond? 
 

______________________________________________________________________________

______________________________________________________________________________ 

 

In the box below, draw the decomposers or evidence of decomposition that you found.  
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Willow Pond Food Web
 

Based on your observations at Willow Pond, create a food web to characterize some of the 

interactions between species. You can also refer to the commonly found species sheet, as it is 

unlikely that you would see every organism present at the site in one day of observation. 
 

In the box below, draw your food web. Keep in mind that a food web is more complex than a 

single food chain, and should include multiple producers, consumers, and decomposers. Also 

remember to include the original source of energy for the ecosystem.  

 

 



   

Use the chart below to list the producers, primary consumers, secondary consumers, and 

decomposers in your Willow Pond food web.  
 

Producers Primary Consumers Secondary Consumers Decomposers 

 
 
 
 
 
 

   

 

Look at just your list of primary and secondary consumers. Those organisms can be classified 

based on whether they eat plants, meat, or both, using the terms herbivore, omnivore, and 

carnivore. Use the chart below to make lists of herbivores, omnivores, and carnivores found at 

Willow Pond.  
 

Herbivores Omnivores Carnivores 

 
 
 

 
 

  

 

Are there two organisms in your food web that are in competition with each other? List them 

below and explain how they compete with each other.  

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 

Can you think of any changes to the ecosystem that might disrupt Willow Pond’s food web? 

How would those changes impact specific organisms you listed?  

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 



Teacher Guide      

 Willow Pond Program
 

This program uses Matthaei’s Willow Pond as a case study through which students can 

investigate the components of an ecosystem. Before students arrive at Matthaei, they should 

read the introduction to Willow Pond in order to familiarize themselves with the general 

background of the site as well as some of the commonly found species here. This introduction 

also reviews the terms producers, consumers, and decomposers.  

 

At the Pond 

As they walk around the pond on the Sue Reichert Discovery Trail, students should record notes 

on the observation sheet. They will be asked to describe their observations in several different 

categories:  

● Today’s conditions impact what students will see as they explore the pond ecosystem. 

For example, on a cloudy or cold day, there might be fewer animals out than on a sunny 

or warm day. Students should complete this section first and keep these factors in mind, 

especially when they are observing the water and  looking for animals.  

● Every organism in a pond ecosystem depends on the water, so observing its condition 

will give us information about the ecosystem. Cloudiness suggests that there are a lot of 

suspended solids in the water, perhaps from erosion or disturbances to the silt. Red or 

green color can be caused by algae. 

● All of the energy in an ecosystem comes from the sun. Producers use the sun’s energy to 

convert carbon dioxide and water to sugars, which are eventually eaten by primary 

consumers. Students should look for a diversity of plant species around the pond. Even if 

they are unable to name the species, they can identify the types of plants or look at leaf 

shapes to determine how diverse the plant community is. 

● Students should look for animals to assess the community of consumers at the pond. 

Students may be inclined to focus on the pond itself when looking for consumers, but if 

they observe the surrounding areas, they will be able to find a variety of birds, insects, 

and other animals. They should keep in mind that they will likely see only a fraction of 

the animals that make their homes in Willow Pond.  

● Decomposers are often hard to see, but students will be able to find evidence of 

decomposition if they look carefully. There are likely decomposing leaves on the ground, 

and students can also do a “look up look down” test, where they look up at the leaves on 

the trees and then down at the ground. Because we know that all the deciduous leaves 

dropped last fall and re-grew in the spring, why is the ground not covered with just as 

many leaves as there are on the trees? Those leaves decomposed, and their nutrients 

were returned to the soil by decomposers.  
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Willow Pond Food Web 

After their field trip, students can use their notes from their exploration of Willow Pond to 

create a food web for the ecosystem. Depending on what students were able to observe at the 

site, they may need to use the commonly found species pages or their own independent 

research to help fill in gaps in the food web. Students will then be asked to classify the 

organisms on their food web in two different ways: first as producers, primary consumers, 

secondary consumers, and decomposers; then as herbivores, omnivores, and carnivores.  

 

Students are also asked to think about competition between organisms. That competition 

might be over space, food, sunlight, or other resources. Students might answer this question by 

looking at their food web to see if any two consumers feed on the same food. They might also 

think about the other needs of organisms they highlighted in their food web. Finally, students 

should consider changes that might disrupt the food web. These could be changes to abiotic 

factors, like a reduction in the water level in the pond, or biotic factors, like the effect of a 

disease that targets a particular species. Students should explain how that change would affect 

a specific organism, as well as the ecosystem as a whole.  


