
 

 

MACRO INFORMANTS 
CAREER 

CONNECTIONS 

Macroinvertebrates are animals without backbones that live in the water. 

Often known simply as macros, they range in size from those barely visible to 

the naked eye, such as water mites, to some with shells that are 6-7” across 

(certain freshwater mussels). Ohio Environmental Protection Agency (EPA) 

biologists have found and identified approximately 1,400 species of macros in 

Ohio. Macroinvertebrates include insects, crustaceans (crayfish), mollusks 

(clams and mussels), gastropods (snails), oligochaetes (worms) and others. In 

most streams and rivers juvenile (larvae and nymphs) insects dominate the 

macroinvertebrate community.  
 

These organisms provide an excellent tool for stream assessment because they 

have different degrees of tolerance to pollution. The Ohio EPA has three levels 

of assessing macroinvertebrates in streams. Level 1, used for educational 

purposes, divides the macroinvertebrates into three groups depending on their 

tolerance to pollution. The Group 1 organisms must live in clean water with a 

high oxygen level. Those in Group 2 can tolerate a little pollution and moderate 

oxygen supply. Those in Group 3 have adapted to survive in poorer quality 

water with a lower oxygen level. 
 

Crayfish are probably the most visible and recognizable 

macroinvertebrates in our waterways. They can get to be 3-5” in 

length and live in moderately polluted to very clean streams. 
 

The biggest macroinvertebrates are freshwater mussels– 

some species have shells over 7” across!  They have paired 

shells that close like clam shells to protect their soft bodies. 

Freshwater mussels are a group of macroinvertebrates that 

tend to be very sensitive to pollution. They get their food by 

filtering water that flows between their shells and across their 

soft bodies. Because of this, their bodies are easily affected by pollution in the 

water. All mussel species are protected in Ohio. 
 

The insects that are most sensitive are typically ones we don’t 

notice: mayflies, caddisflies and stoneflies—unless we live by or 

visit Lake Erie in June and July. In the summer, these large 

mayflies emerge from the lake covering cars, houses, 

buildings… even the roads! Unfortunately, research suggests 

that mayfly populations in Lake Erie have declined by 84% since 2012, possibly 

as a result of toxins from harmful algal blooms, changing water temperatures 

that may disrupt their life cycle and pesticides entering into the Great Lakes.  

Monitoring these critters provides scientists with an indication of the health of 

our bodies of water. The larger the variety of these animals, the more likely the 

lake, stream, or pond is healthy.   

Invasive Species: Some non-native mussels and other organisms have been 

transported on the hulls of boats from other parts of the world to Lake Erie, then 

to other local water ways as boats are moved from  one body of water to 

another. Some species have been used as bait, sometimes escaping or being 

released into new bodies of water where they create problems.  These invasive 

species can cause an imbalance in the local ecosystem.  
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https://www.epa.gov/national-aquatic-resource-surveys/indicators-benthic-macroinvertebrates
http://www.wupcenter.mtu.edu/education/stream/Macroinvertebrate.pdf
https://animalsake.com/crayfish-habitat
https://midwestbiodiversityinst.org/publications/articles/freshwater-mussels-in-the-midwest#:~:text=Four%20freshwater%20mussel%20species%20found%20in%20the%20Ohio,unlisted%2C%20relatively%20common%20species%20%28pistolgrip%20-%20Tritogonia%20verrucosa%29.
https://midwestbiodiversityinst.org/publications/articles/freshwater-mussels-in-midwest-part-2
https://www.mayflynews.net/
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/education-training/stream-quality-monitoring/about-stream-quality
https://ohiodnr.gov/wps/portal/gov/odnr/discover-and-learn/animals/invasive-species
https://education.ohio.gov/getattachment/Topics/Career-Tech/Career-Connections/Career-Pathways/AgSystems-environmental_6-2015.pdf.aspx
https://education.ohio.gov/getattachment/Topics/Career-Tech/Career-Connections/Career-Pathways/AgSystems-environmental_6-2015.pdf.aspx
https://www.youtube.com/watch?v=S-R0fShw1Tw
https://www.youtube.com/watch?v=S-R0fShw1Tw
https://eeco.wildapricot.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
https://eeco.wildapricot.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
https://eeco.wildapricot.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
https://eeco.wildapricot.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
http://www.eeco-online.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
http://www.eeco-online.org/resources/Documents/Dennis%20Clement%20-%20OEPA.mp4
http://www.eeco-online.org/resources/Documents/Dennis Clement - OEPA.mp4
https://www.youtube.com/watch?v=S-R0fShw1Tw&feature=youtu.be
https://www.youtube.com/watch?v=S7ayyXPgkjU
https://www.youtube.com/watch?v=S7ayyXPgkjU
https://www.youtube.com/watch?v=S7ayyXPgkjU
https://www.youtube.com/watch?v=S7ayyXPgkjU
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MACRO INFORMANTS 

Take the Outdoor Challenge:  

Look for macros in a local stream, creek or pond.  
 

Be sure to check multiple areas to find true diversity. Some 

macros live on/under rocks, some hide in vegetation, others 

prefer the fast moving water of riffle zones. 
 

Supplies: 

 Small aquarium net for helping to catch the “critters” 

 Collection Container: Small bucket, bowl, ice cube tray 

 Old shoes or boots if you plan to go into the water 

 How to video 

 Mighty Macros Field Guide (attached) 
 

Procedures: 

 If you have never sampled for macroinvertebrates before, 

consider watching the How to video linked above.   

 Find a safe access to a small stream, creek or pond.  

 For best results stay in shallow water (ankle or calf height). 

Remember to be gentle and walk carefully over the rocks. 

 Place a small amount of water in the bottom of the      

collection container. 

 Carefully turn over rocks to see if there are any small animals 

attached to the rocks, or hiding under them.  

 Use a net to scoop for macroinvertebrates in the water. Check 

in both open areas and among the aquatic plants. 

 Some of these organisms are very small, look for movement. 

 When critters are discovered, gently place them in the 

collection container. 

 Make observations and comparisons between the animals. If 

possible try to identify them using the attached Mighty Macros 

Field Guide. 

 When finished collecting and identifying the organisms, 

carefully release the animals back to their habitat. 

Extension Activity: QHEI 

Scientists use a survey called the Qualitative Habitat Evaluation 

Index (QHEI) to look at specific features of streams and predict the 

health of the habitat. Find a stream or creek that you can explore 

safely and make observations about the area. Use the Stream Walk 

Data Sheet as you explore.  

Follow Up Questions:   

 Do you think this is a healthy habitat? Why or why not?  

 What are some possible sources of pollution for this stream? 

 What are other ways to test for water quality? 

Izaak Walton League of America: 

Macroinvertebrates 
 

NC State University Water Wonders 
 

Utah State University Aquatic 

Macroinvertebrate Lesson Plans 
 

Ohio University: Ohio Watershed 

Data Lesson Plans and SQM Data 

Upload 
 

Streamkeeper’s Field 

Guide 

  

Creek Critters Book 

 
 

Ohio Scenic Rivers 

Activity Book 
 

Key to Macroinvertebrate Life in 

the River Flash Cards 
 

Macro BINGO! Activity 

EXPLORING STREAM INHABITANTS ADDITIONAL RESOURCES 

Tech Tools 

 

Aqua Bugs Id App   

Streamside Bug   

Identification App 

 

 

Water Quality Mobile 

App 

Water Monitoring Data     

Collection and 

Learning Tool 

 

 

Project WET: Discover 

Water 

Investigate Freshwater 

activity and video 

https://www.youtube.com/watch?v=auskZueU8U8
https://www.franklinswcd.org/docs/documents/4175/QHEI.pdf
https://www.franklinswcd.org/docs/documents/4175/QHEI.pdf
https://epa.ohio.gov/Portals/42/documents/Stream%20Walk%20Data%20Sheet%20by%20Jeanne%20Russell.pdf
https://epa.ohio.gov/Portals/42/documents/Stream%20Walk%20Data%20Sheet%20by%20Jeanne%20Russell.pdf
https://www.iwla.org/water/resources-for-monitors
https://www.iwla.org/water/resources-for-monitors
https://projects.ncsu.edu/cals/course/ent525/water/index.html
https://extension.usu.edu/waterquality/educator-resources/lessonplans/macro
https://extension.usu.edu/waterquality/educator-resources/lessonplans/macro
http://www.watersheddata.com/Education/LessonPlan.aspx
http://www.watersheddata.com/Education/default.aspx
http://www.watersheddata.com/Education/default.aspx
https://www.amazon.com/Streamkeepers-Field-Guide-Watershed-Monitoring/dp/0965210901/ref=sr_1_2?dchild=1&keywords=streamkeepers+field+guide&qid=1615849766&sr=8-2
https://www.amazon.com/Streamkeepers-Field-Guide-Watershed-Monitoring/dp/0965210901/ref=sr_1_2?dchild=1&keywords=streamkeepers+field+guide&qid=1615849766&sr=8-2
https://www.amazon.com/Critters-Jennifer-Curtis-Stroud-Research/dp/1643517538/ref=sr_1_1?dchild=1&keywords=Creek+Critters&qid=1615850108&sr=8-1
https://ohiodnr.gov/static/documents/natural-areas/SR-Activity-Book.pdf
https://ohiodnr.gov/static/documents/natural-areas/SR-Activity-Book.pdf
https://quizlet.com/76959967/key-to-macroinvertebrate-life-in-the-river-flash-cards/
https://quizlet.com/76959967/key-to-macroinvertebrate-life-in-the-river-flash-cards/
https://www.franklinswcd.org/docs/documents/4175/Macroinvertebrate%20Bingo.pdf
https://www.sjtrout.org/blog/2019/6/13/aqua-bugs-app-for-streamside-bug-identification-its-free#:~:text=Aqua%20Bugs%20App%20Aqua%20Bugs%20helps%20solve%20bug,simple%20line%20drawings%20walk%20you%20through%20each%20choice.
https://wikiwatershed.org/water-quality-app/
https://wikiwatershed.org/water-quality-app/
https://www.discoverwater.org/
https://www.discoverwater.org/
https://www.discoverwater.org/investigate-freshwater/
https://www.discoverwater.org/investigate-freshwater/
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Damselfly
Damselflies are the smaller, 
more delicate relatives of 

dragonflies. Damselfly nymphs 
are aquatic. In streams, they 

are typically found on 
vegetation along the edges. 

They can move by crawling or 
swim by waving the three 
oar-like gills at the end of 

their bodies from side to side.  
Both the nymphs and adults 

are predators on small 
organisms, like mosquitos.

Leech
Leeches all feed on the bodily 

fluids of other organisms.  
Most leeches that are found 
while sampling creeks are not 

interested in humans, and 
instead feed on a variety of 

other organisms, such as 
invertebrates, frogs, turtles 
and fish. Leeches have two 
suckers, one at each end of 

the body. They typically move 
like an inch worm, although 

some swim.

Black Fly
The aquatic larvae of these 

small flies look a bit like 
bowling pins. They attach 
themselves using silk and 

little hooks on the bottom of 
their bodies. The larvae filter 
algae and bacteria out of the 
water for food. Adult males 

feed on nectar, while the 
females of most species are 
blood feeders. They can be 
major pests on humans and 
cattle in some parts of the 

country.

Caddisfly
Caddisflies are one of the 
groups of insects that are 

most sensitive to pollution and 
are used to assess water 

quality.  While many caddisfly 
larvae build cases out of sand, 
gravel or vegetation, most of 
those found in Central Ohio 
streams do not.  The larvae 
are scrapers, shredders and 
collectors, while the adults 

feed on nectar. 

Snail
Aquatic snails have shells 
with a variety of shapes, 
ranging from the familiar 
spiral cone to a flattened 
ram’s horn to a flattened 

conical cap. They typically feed 
by scraping algae off rocks. 
Most found in streams are 
fairly tolerant of pollution.  

Large numbers of snails are 
usually a sign of too much 

algae.

Sowbug
Relatives of pillbugs and roly-
polys, aquatic sowbugs have 
seven pairs of walking legs, 

with two flattened 
appendages extending 

backwards like two tails.  As 
omnivores, they get their 
name from the way that 

females protect their young 
using a pouch underneath 

their bodies, appearing like a 
sow with piglets.

Flatworm
With flat bodies, triangular 
shaped heads and two eyes, 

flatworms glide across 
surfaces on a thin film of 

mucus.  They use a variety of 
feeding strategies, including 

being piercer-predators, 
engulfer-predators and 

collector-gatherers.  
Flatworms can regenerate and 

regrow body parts.  

Water Penny
Water pennies look like small 

brown or black bumps on rocks 
in streams. They move slowly, 
scraping algae to eat as they 
move. Their gills and soft body 
parts are protected by hard 
plates, and they tend to be 

somewhat sensitive to 
pollution. Adult water pennies 
are beetles that live out of 

the water.  

Mayfly
Adult mayflies are most 

visible in places, where they 
emerge in large numbers 
during the summer. Most 

mayfly nymphs are herbivores, 
eating live plants, algae or 
decaying vegetation.  They 
serve as a valuable water 
quality indicator and are an 
important food source for 

vertebrates and 
invertebrates. 

Nonbiting Midge
Midges are an incredibly 

numerous and diverse family 
of insects, able to live in many 

different kinds of 
environments.  They can be 
found in great numbers and 

are an important food source, 
being eaten by multiple kinds 

of invertebrates and 
vertebrates, both as aquatic 

larvae and flying adults.  

Riffle Beetle
As their name suggests, most 

riffle beetles are found in 
riffles where they can get 
the amount of oxygen they 
need to survive. The larvae 
have gills in a pocket at the 

end of their bodies with a door 
that can be closed to protect 
them from sediment.  Most 
larvae and adults feed on 

algae growing on the surface 
of rocks.

Clam
There are two types of clams 

in our streams: the small 
fingernail clam with a smooth 

and fragile  shell, and the 
larger Asian clam with a 

ridged, thick shell.  Both are 
filter feeders.  Asian clams 
are invasive and  have been 
known to clog intake pipes of 
factories and municipal water 

supplies. 

Dragonfly
No threat to people, 

dragonflies are important 
predators of mosquitos and 
other insects.  As aquatic 

nymphs, some have even been 
known to eat small fish.  The 

nymphs breathe with gills 
inside their abdomen, and some 

can expel water from their 
abdomen to propel themselves 

through the water.

Crayfish
Crayfish are among the 

largest and are probably the 
most recognizable of the 

macros.  Their claws make 
them look intimidating, 

although their primary food is 
typically decaying vegetation.  
However, they are omnivores 

and will eat snails, aquatic 
insects, scuds, small fish and 

fish eggs, as well as dead 
animals. 

Crane Fly
Resembling large mosquitos 

with legs like daddy long legs, 
the rather delicate adult 

crane fly often begins life as a 
robust, aquatic larva, with 
some growing as long as 4”.  

The larvae are often common 
in packs of fallen leaves, 

where they play an important 
role in shredding those leaves, 
making their energy available 

to other organisms.

Aquatic Worm
There is a group of aquatic 
worms that belongs to the 
same order as earthworms.  
They can live in silt, sand, 

gravel, muck, mats of algae or 
layers of decaying vegetation. 
In large numbers, they tend 
to be indicators of pollution. 
For educational sampling, all 
aquatic, wormlike creatures 
generally tend to be counted 

as aquatic worms.

Mighty Macros Field Guide
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