
Tips for identifying aquatic insects and 
what it means for stream health

Macroinvertebrate Mayhem!



WHY BUGS?
Benthic Macroinvertebrates are good 

indicators of water quality because:

• They live in the same portion of the 
stream most of their lives

• Certain macroinvertebrates are more 
sensitive to pollution than others 

• These particular invertebrates are 
sampled because they can be seen with 
the naked eye

Presenter
Presentation Notes
Purpose of Slide: To explain why Macro’s are used instead of fish or chemical or bacterial indicators
Speaking Points
Define benthic macroinvertebrate
Unlike fish, macroinvertebrates don’t move from one area of the stream to another so they must get their oxygen from DO in that stretch of stream
Depending on which macroinvertebrates found in a stream, and their relative numbers can tell if the stream is polluted
Some Macro’s are sensitive to pollution some are tolerant of pollution
Ask Audience: So if you go to a stream and find the bugs that are sensitive to pollution what might that tell you about the stream ?
No special equipment is need, and the sample can be worked up at streamside and the insects released




POLLUTION INTOLERANT:
extremely sensitive to pollution

Presenter
Presentation Notes
Purpose of  Next Group of Slides: Is to just give the attendees a brief intro to what the bugs they are going to see look like, and which types are in which pollution sensitivity group
Speaking Points
Make sure to let the attendees know that they are not expected to be able to look at the slide and remember what bugs are what 
This is just to give them an idea of what they will be seeing today 
Identification is learn best with practice in the field
These bugs are very sensitive to pollution 
Reference
Dobsonfly/Hellgrammite
Gilled Snail
Water Penny
Caddisfly
Stonefly
Riffle Beetle
Mayfly




STONEFLY
• Found in cool, clean 

streams with high 
levels of dissolved 
oxygen

• Two long antennae

• Two hair-like tails

• Wing pads present, 
often very visible

• Six segmented legs on 
middle section of body

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them



MAYFLY
• Live buried in soft 

stream beds

• Three long hair-like tails

• Plate-like or feathery gills 
along the side of the 
abdomen

• Six segmented legs on 
middle section of body

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them 
Talk about how it is similar to the Stonefly but that the main difference is the presence of gills
Also talk about how the number of tails is not a great indicator to tell them apart because tails can be missing





COMPARISON
STONEFLY MAYFLY

Presenter
Presentation Notes
Speaking Points
Make sure to point out the Gills on the mayfly
Tails can break off, so mayflies may only have two tails




CADDISFLY
• Make houses of rocks, sand, leaves, or 

twigs, or may make no case

• Very small or no antennae

• Six segmented legs on upper-middle 
section of body

• Two small, thick extensions at each end of 
the body, and each has a hook at the end

**May be out of the case when found 

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them 
Make sure to talk about the houses 
Do the “Caddisfly Dance” or talk about the way in which they move




GILLED SNAILS
• Shell opening has operculum 

(plate like door)

• Having gills requires good 
water quality (gills=good)

• Shell opens to the right when 
the tip of the shell is pointing 
up and the opening is facing 
you

**It is important to make sure 
that the snail is in its shell 
before counting it

Presenter
Presentation Notes
Speaking Points
Reference the Lunged Snail 
Gilled snail  is more pollutant sensitive then the lunged snail because they( the gilled snails) are dependent on the oxygen in the water where lunged snails can trap oxygen from the air in there shells
There will be seeing a comparison slide later in the presentation




WATER PENNY
• Flattened bodies that 

are oval, almost 
circular

• Easy to identify, as 
name gives a good 
description of their 
appearance



DOBSONFLY
• AKA, hellgrammite

• Head is large with 
robust, toothed jaws 
that project forward

• Lateral filaments 
along body

• Short, fleshy, prolegs 
with hooks at end of 
body



RIFFLE BEETLE
• Both adult and larvae 

are aquatic

• Adults: hard bodied, 
cylindrical, usually 
dark brown or red-
brown with various 
metallic tints

• Larvae: elongate, 
cylindrical, usually 
dark brown or red-
brown with six legs



WATERSNIPE FLY

• Head small, often hidden from view

• 8 pairs of fleshy prolegs

• Posterior with 2 pointed, feathery 
protrusions longer than prolegs



POLLUTION SENSITIVE:
somewhat sensitive to pollution

Presenter
Presentation Notes
Speaking Points
These bugs can leave in more pollution then the first group of bugs can but are still effect by pollution levels
Make sure to let the attendees know that they are not expected to be able to look at the slide and remember what bugs are what 
This is just to give them an idea of what they will be seeing today 
Identification is learn best with practice in the field

Reference
Scud
Sowbug
Crane fly
Clam
Crayfish
Dragonfly
Net spinning caddisfly




SCUD
• AKA, side swimmer: swim 

rapidly on their sides

• Body is flattened from 
side to side

• Are usually found where 
there are plants in the 
water

• Seven pairs of segmented 
legs

• Color: creamy, 
translucent, light gray, or 
brown

• Hard, plate-like shell

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mentioned on the slide while you are talking about them
Stress the first bullet, their movement is very distinctive
Often are described as shrimp like




SOWBUG
• Seven pairs of legs

• Dark brown or gray in 
color

• Two pairs of antennae, 
one pair much longer 
than the other

• Distally flattened

• In large numbers 
indicates organic 
enrichment

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Talk about how the sow bug looks like a flattened scud




COMPARISON
SCUD SOWBUG

Presenter
Presentation Notes
Speaking Points
Scud- Shrimp like appearance
Sowbug- Looks similar to the terrestrial: pill bug, or AKA roly polys




CRANE FLY
• No legs, worm-like 

body

• Head small, often 
hidden from view

• Fleshy protrusions at 
posterior end

• Color: translucent, 
white, brown

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them




NET SPINNING CADDISFLY
• Have 3 hardened, 

darker plates on each 
thorax segment

• Branched filamentous 
gills on bottom of 
abdomen

• Often curled in tight 
‘C’ shape

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Branched gills on underside of abdomen is distinguishing characteristic



COMPARISON
CASE BUILDING CADDISFLY NET SPINNING CADDISFLY

Presenter
Presentation Notes
Speaking Points
Case-building: no feathery gills
Net spinning: branched gills on underside of abdomen; 3 darker plates near head



DRAGONFLY
• Large eyes

• Large scoop-like lower 
lip

• Wide oval or round 
abdomen

• Six long segmented 
legs on upper middle 
section of body

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Difference Between the Dragonfly and the Damselfly are the Damselfly’s oar shaped gills



DAMSELFLY
• Large eyes

• Six long spindly legs 
on upper middle 
section of body

• Narrow body with 
three oar-shaped tails 
(gills) that look like 
fans

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Talk about how Damsel and Dragon Fly larva resemble  the adult form
the oars/gills are in a tri-pod configuration




CLAMS & MUSSELS
• Hard shell

• Shell may feel smooth 
or rough

• If alive, two pieces of 
the shell will be closed 
together (bivalve) 

**ensure that shell 
pieces are closed for 
clam or mussel to be 
counted

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them



POLLUTION TOLERANT:
not very sensitive to pollution

Presenter
Presentation Notes
Speaking Points
These bugs can live in almost anything
Make sure to let the attendees know that they are not expected to be able to look at the slide and remember what bugs are what 
This is just to give them an idea of what they will be seeing today 
Identification is learn best with practice in the field

Reference
Midge fly
Lunged snail
Flatworm
Black fly
Lunged snail
Leech
Aquatic worm



AQUATIC WORM
• May be red, tan, black 

or brown

• Can look like an 
earthworm or be much 
narrower and thread-
like

• When found in large 
numbers indicates an 
organically polluted 
stream

Presenter
Presentation Notes
Speaking Points
May look very similar to earth worms




LUNGED SNAIL
• Shell is spiral, coiled, or dome 

shaped

• Shell opens to the left when the 
tip of the shell is pointing up 
and the opening facing you (left 
= lunged)

• Can get oxygen from air trapped 
in their shell so they are less 
dependent on water quality

**It is important to make sure that 
the snail is in its shell before 
counting it

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Make reference back to the gilled snail
Discuss why it is important to make sure the organism is in the shell before counting it which goes for all shell organisms including clams




COMPARISON

GILLED SNAIL LUNGED SNAIL

Presenter
Presentation Notes
Speaking Points
Try to use the pictures to  illustrate how one would ID which type of snail it is by using the opening

Reference
Opens to the Right- Gilled
Opens to the Left- Lunged




MIDGE FLY
• Have narrow, elongate 

bodies that are snake-
like in appearance

• Both ends similar 
width

• Color: creamy white, 
red

• Lacks hairs except at 
last segment of 
abdomen

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them



BLACK FLY
• Posterior 1/3 of body 

is enlarged = bowling 
pin shape 

• bowling pin = black fly

• Often stuck to 
substrate by rear end

• Clumps of hair on top 
of the head

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them



COMPARISON
MIDGE FLY BLACK FLY

Presenter
Presentation Notes
Speaking Points




LEECH
• Worm-like segmented 

body

• Body is somewhat 
flattened

• Suckers on the 
underside at both 
ends

• Are mainly scavengers 
that feed on other 
invertebrates

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them
Sometimes can be very small
Be sure to look on leafs and stones
sometimes appear to be thin and worm-like but look for the distinct movement  




FLATWORM
• Body is soft, elongate, 

flattened from top to 
bottom

• No segments

• Triangular, arrow-like 
shaped head

• Two eyespots on top 
of the head

• Color: dark gray, 
brown, or black

Presenter
Presentation Notes
Speaking Points
Reference the characteristics on the picture  that are mention on the slide while you are talking about them



QUESTIONS?
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