
Freshwater Aquatic Macroinvertebrate Study 
 

 

Objectives: 
 Students will be introduced to living aquatic macroinvertebrates in a field setting  

 Students will explore living organisms and adaptations by examining live collections of 

macroinvertabrates 
 Students will be able to define macroinvertabrate and learn how to identify common aquatic 

macroinvertabrates  
 Students will understand the role of macroinvertabrates as indicators of ecosystem health  

 Students will learn about the life cycles of aquatic macroinvertebrates as well as their importance in 
food chains and the process of bioaccumulation  

 

Grade:  3rd and up  

 

Time Frame: 45 minutes  

 

Introduction:  

This place based activity brings the science lesson stream side as your class learns about macroinvertebrates 
in a field setting. Freshwater macroinvertebrates, or “macros” for short, are animals that are big enough 
(macro) to be seen with the naked eye. They lack backbones (invertebrate) and live at least part of their lives 

in a body of water (aquatic). Macroinvertebrates include aquatic insects (such as mayflies, stoneflies, 
caddisflies, midges, beetles), snails, worms, freshwater clams, mussels, and crayfish. This lesson demonstrates 

how to collect stream debris samples, locate, identify and sort macros within the samples. Macroinvertebrates 
also provide an ideal discussion of life cycles, food webs and bioaccumulation.            .  

 
Many of the freshwater macros you will see are aquatic insects. Aquatic insects have complex life cycles and 

live in the water only during certain stages of their development. Adult forms of aquatic insects emerge from 
the water and live out the rest of their lives in the habitat surrounding the stream or pond. Aquatic insects 
may go through one of two kinds of development or metamorphosis. Those that go through complete 

metamorphosis undergo four stages of development: egg, larva, pupa, and adult.  Examples of macros which 
go through complete metamorphosis include dobsonflies, caddisflies and beetles. Aquatic insects that go 

through incomplete metamorphosis undergo only three stages of development; eggs, nymphs and adult. 
Aquatic insects that go through incomplete metamorphosis include dragonflies, mayflies and stoneflies.  
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What is the ecological importance of macroinvertebrates? Macros are an important part of the food chain 
between producers (leaves, algae) and higher consumers such as fish. Many macros feed on algae and 
bacteria which are on the lower end of the food chain; some will also shred and eat decaying leaves. Macros 
are an important food source for many fish and other consumers in the food chain. Additionally, as macros 
die, they decay, leaving behind nutrients that are reused by aquatic plants and other animals in the food 

chain.  

Due to their abundance and job as “middleman” in the aquatic food chain, macros have a vital role in the 
balance and flow of energy and nutrients. If chemicals or pollutants are present in the environment, macros 

become a key link in the transfer of these toxins through the food chain due to a process known as 
bioaccumulation. Bioaccumulation is the combined process of bioconcentration and biomagnification. 

Bioconcentration occurs when toxic chemicals are taken up directly from air, water, and soi l and stored in 
various tissues, or organs, in an organism. Biocencentration results in organisms storing higher levels a 

chemical than of the levels found in the surrounding environment. Biomagnification is the accumulation of a 
substance up the food chain by transfer of residues of the substance in smaller organisms, such as macros, 

that are food for larger organisms in the chain, such as fish. The end result of biomagnification is higher 
concentration levels of pollutants in organisms at higher levels of the food chain.  

Macroinvertebrates can tell us about the health of the water they are found in. Pollution-sensitive organisms 
such as mayflies, stoneflies, and caddisflies are more susceptible to the effects of physical or chemical changes 
in a stream than other organisms. These organisms act as indicators of the absence of pollutants. Pollution-
tolerant organisms such as midges and worms are less susceptible to changes in a stream. The presence or 
absence of such indicator organisms is an indirect measure of pollution. When a stream becomes polluted, 
pollution-sensitive organisms decrease in number or disappear; pollution-tolerant organisms increase in 
variety and number. 

Materials:  
 Dip Net 

 Bucket 

 Strainer (or sifter) 
 Shallow Pan 

 Plastic Spoons (1 per student) 
 Magnifying Glasses (1 per student) 

 Field Guides or Keys (attached) 
 

Procedure: 
1. Choose your sample site by selecting a suitable wetland area. Sites containing streams with rocky 

bottoms or ponds with vegetation and organic debris make excellent sampling areas.  

2. Collect macroinvertebrate samples. 
a. Fill your bucket halfway with water from the collection site. Wade into the stream and place 

the net so the mouth of the net is facing perpendicular to the flow of water. Use your foot, 
or have a helper use their feet, to disturb the stream bottom slightly upstream of your net. 
This may be done by shuffling feet or kicking over small rocks. 

b. The stream bottom materials and organisms will be carried into the net by the current. You 
may pick up and gently rub stones directly in front of the net to remove attached animals. 

c. As you collect, empty the samples in the dip net into a bucket of freshwater you previously 

prepared.  
d. Continue this process 3-4 times. 



3. Use a strainer to sift through debris in your samples and locate macros. Place macros in shallow pan of 
freshwater from collection site. It is suggested to evenly divide invertebrates among pans.  

4. Divide students into groups with 4-5 students per pan. Have students sort and identify the 
macroinvertebrates in the pan. 

a. Use plastic spoons to gently handle and move the invertebrates. Magnifying boxes are 

useful as the invertebrates need to be in water at all times while observing. Ice cube trays 
make ideal containers as well.  

5. Discuss the different invertebrates students found as well as the relevant ideas of water quality, life 
cycles and bioaccumulation. 

 

 

Looking for an outdoor area for your Macroinvertebrate Study? Scenic Hudson parks offer wonderful spaces to 

discover nature! Check online at http://www.scenichudson.org/parks to find a park convenient to you or visit 
one of these suggested parks for this activity:  

 
West Point Foundry Preserve 

Black Creek Preserve 
Shaupeneak Ridge  
 
 



 
Name:________________________ 

Aquatic Macroinvertebrates 

Macroinvertebrate Observations: 
Use field guides to draw and label three (3) 
aquatic macroinvertebrates.  
 

Some caddisfly larvae make cases out of objects 
found along the bottom of the water like stones, 
twigs and grass. These houses help them blend in 
and protect them. 

Dragonfly Life Cycle 
 


