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Introduction:
Streams are a precious natural resource in the Northwest. Streams support an aquatic food web which
includes salmon, eagles and other wildlife we enjoy as neighbors.
Scientists can study the life in and around a stream to determine the stream’s “health,” and the health
of the ecosystem that surrounds the stream. This stream assessment guide will help you conduct your
own investigations using the same skills and tools as field biologists.
Utilize the data collection tools to create your own reports, displays or project record books.

The best time to do these activities is between July 1st and October 15th.
During this time of the year:




Streams are likely to have stabilized after winter erosion, spring floods, or other natural
disturbances
Many aquatic insects are larger and thus easier to identify at this time
The greatest variety of aquatic insects can be found.
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How to Make a Kick Net
A simple kick net can be constructed from the following materials:




3.5' x 4' nylon screening or netting (1/16" mesh)
2 broom handles or wooden dowels (5-6' long) for handles
heavy tacks and hammer or heavy staples and staple gun

Instructions:
Make a hem along the 4' sides of the netting by folding over and sewing the edges, leaving a 3'
x 4' section of net. (If the netting is too difficult to sew, a hem can be constructed using a strip
of canvas or cloth.)
1. Spread the netting out flat and place the handles along the unhemmed 3' edges.
2. Roll 6" of netting around each handle, leaving a 3'x 3' section of net between the
handles. Then nail or staple the net to the handles.
3. An alternate approach is to fold over and sew the 3' edges of the net to form sleeves for
the handles. In any case, the final size of the net should be 3' x 3'

Macroinvertebrate Sampling Activity –
Scientists are very careful to collect accurate data. As you read through this list of tasks, underline
specific instructions that are intended to help you collect good samples. For example, your group may
only sample a stream in one area; how does sampling in three different areas improve the reliability of
your data? Why is reliable data important?

TASK 1 Identify the sampling location
You should have already located your site on a map along with its latitude and longitude
(GPS coordinates)
1. You are going to sample
in three different spots
within a 200-yard stream
reach. These spots may
be three separate riffles;
one large riffle with
different current
velocities; or, if no riffles
are present, three run
areas with gravel or
cobble substrate.
Combinations are also
possible (if, for example,
your site has only one
small riffle and several
run areas).
2.

Mark off your 200-yard
stream. If possible, it
should begin at least 50
yards upstream of any
human-made
Location of sample sites in a rocky-bottom stream with riffles
modification of the
Within a 200 yard reach volunteers begin their sampling at the most
channel, such as a bridge,
downstream site and then work their way upstream.
dam, or pipeline crossing,
Avoid walking in the
stream, since this might dislodge macroinvertebrates and alter your sampling results.

3. Sketch the 200-yard sampling area. Indicate the location of your three sampling spots on the
sketch. Mark the most downstream site as Site 1, the middle site as Site 2, and the upstream site
as Site 3. Examine the stream and shoreline for safety hazards. Discuss these with your group
leader.

TASK 2 Get into Place
1. Always approach your sampling locations from the downstream end and sample the site
farthest downstream first. This minimizes the possibility of biasing your second and third
collections with dislodged sediment or macroinvertebrates.
Always use a clean kick net, relatively free of mud and debris from previous uses. Fill a bucket
about one third full with stream water and fill your spray bottle.
2. Select a 3-foot by 3-foot riffle area for sampling at Site 1. One member of the team, the net
holder, should position the net at the downstream end of this sampling area. Hold the net
handles at a 45 degree angle to the water's surface. Be sure that the bottom of the net fits
tightly against the stream-bed so no macroinvertebrates escape under the net. You may use
rocks from the sampling area to anchor the net against the stream bottom. Don't allow any
water to flow over the net.

TASK 3 Dislodge the Macroinvertebrates
1. Pick up any large rocks in the 3-foot by 3-foot sampling area and rub them thoroughly over the
partially-filled bucket so that any macroinvertebrates clinging to the rocks will be dislodged into
the bucket. Then place each cleaned rock outside of the sampling area. After sampling is
completed, rocks can be returned to the stretch of stream they came from.
2. The member of the team designated as the "kicker" should thoroughly stir up the sampling area
with their feet, starting at the upstream edge of the 3-foot by 3-foot sampling area and working
downstream, moving toward the net. All dislodged organisms will be carried by the stream flow
into the net. Be sure to disturb the first few inches of stream sediment to dislodge burrowing
organisms. As a guide, disturb the sampling area for about 3 minutes, or until the area is
thoroughly worked over.
3. Any large rocks used to anchor the net should be thoroughly rubbed into the bucket as above.

TASK 4 Remove the Net
1. Next, remove the net without allowing any of the organisms it contains to wash away. While the
net holder grabs the top of the net handles, the kicker grabs the bottom of the net handles and
the net's bottom edge. Remove the net from the stream with a forward scooping motion.
2. Roll the kick net into a cylinder shape and place it vertically in the partially filled bucket. Pour or
spray water down the net to flush its contents into the bucket. If necessary, pick debris and
organisms from the net by hand. Release back into the stream any fish, amphibians, or reptiles
caught in the net.

TASK 5 Collect the Second and Third samples
Once you have removed all the organisms from the net repeat these tasks at Sites 2 and 3. Put the
samples from all three sites into the same bucket. Combining the debris and organisms from all three
sites into the same bucket is called compositing.
Hint: If your bucket is nearly full of water after you have washed the net clean, let
the debris and organisms settle to the bottom of the bucket. Then cup the net
over the bucket and pour the water through the net into a second bucket. Inspect
the water in the second bucket to be sure no organisms came through.

TASK 6 Sort Macroinvertebrates
Pour the contents of the bucket into a large, shallow, white pan. Add some stream water to the pan, and
fill the ice cube tray with stream water. Using tweezers, eye dropper, or spoon, pick through the leaf
litter and organic material looking for anything that swims, crawls, or seems to be hiding in a shell, like a
snail. Look carefully; many of these creatures are quite small and fast-swimming. Sort similar organisms
into the ice cube tray.

TASK 7 Refer to Resources
Use your macro invertebrate key and any field guides to identify and learn more about each of the
water bugs.

Adapted from the US EPA’s Streamside Biosurvey: http://www.epa.gov/volunteer/stream/vms42.html

Procedures for Collecting a Macroinvertebrate
Sample in a Rocky-bottom Stream

1. Approach the sample site
from the downstream end.

4. Disturb the substrate
thoroughly with your feet.

2. Position the net at a 45°
angle with the bottom tight
against the river bottom.

5. Remove the net with a
forward scooping motion.

3. Dislodge macroinvertebrates
by rubbing rocks thoroughly.

6. Flush out the net with
clean stream water.

Key to Macroinvertebrate Life in the River
Shells

No Shells
Double Shell

Single Shell
spiral,
opening on left

spiral,
opening on right

No Legs
Legs

coiled

small, whitish, large, 2 to 8 inches,
dark-colored
tan or brown

conical

Worm-Like

With Tentacles, Brushes
or “Tails”
Suckers, expands
and contracts, body
segmented

Limpet
Pouch
Snail

Gilled Snail

Orb Snail

Freshwater
Mussel

Pill or
Fingernail
Clam

long breathing
tube

Rat tailed
Maggot
Larva

10+ Legs
lobster-like

(Sizes of illustrations are not proportional.)

shrimp-like,
swims on side

two fringed
“tails”

Water
Snipe Fly
Larva

smooth, “stiff,”
small head

large, grey with
tentacles

Horse Fly
Larva

Crane Fly
Larva

white or grey
with tentacles

Crane Fly
Larva

Four Pairs of Legs
walks on bottom

tiny, often
brightly colored

big “head,”
active

Midge
Pupa

reddish brown,
segmented body

glides along
bottom, body
not segmented

Microscopic
tan to brown,
long

Black Fly
Larva

Leech

Scud or
Amphipod

Tubifex
Worm

Flatworm
or
Planaria

Horsehair
Worm

small, crawls
on bottom

swims moving
hind legs alternating

Riffle
Beetle

No Obvious “Tails”

Riffle
Beetle
Larva

Pyralid
Caterpillar

suction cuplike

large body,
hinged mouth

green, tan,
orange or
white body

back legs move at
same time

swims on
surface

“Crawls” through
water, spotted

tan, lives on
surface

Predaceous
Diving
Beetle

Crawling
Whirligig Water Beetle
Beetle

Marsh
Treader

dark,
lives on surface

Water
Strider

One or Two “Tails”
lives in stone
case

Bristle
Worm

apostropheshaped

Cyclops
or
Copepod

lives in stick
house

dark head, green or
small,
large mouth parts,
tan body, two “spines” on side “spines” on side
brush-like tails

“tails” long
and stiff, long
antennas

swims on back,
back white

swims right-side-up,
back black

Backswimmer

Water
Boatman

grasping front legs,
up to three inches

Caddisfly
Larva
Dragonfly
Larva

Caddisfly
Larva
Caddisfly
Larva

Alderfly
Larva

Dobsonfly
Larva

Seed and
Clam
Shrimp

swims with a jerk,
using antennas

Water Flea
or Daphnia

hangs from surface,
large mouth parts

long “tails,” gills on
abdomen

Stonefly
Larva

Mayfly
Larva

Predaceous
Diving Beetle
Larva

Mayfly
Larva

long,
stick-like

Water
Scorpion
‘Nepa’

Three “Tails”
flat gills
on abdomen

long breathing tube,
grasping front legs

Giant
Water Bug

long “tails,” gills
on abdomen

large legs,
feathery gills

Water
Scorpion
‘Ranatra’

plate-like “tails,”
no gills on abdomen

Caddisfly
Larva

Water
Penny

round

Leathery Wings

No Wings

Water
Scavenger
Beetle

brown, leatherlike, six legs and
prolegs on
six legs, usually
abdomen
“C”-shaped

Nematode or
Threadworm

Midge
Larva

Wings

Aquatic
Sowbug or
Isopod

Crayfish

small, hair-like,
swims in “S” shape

Three Pairs of Legs

runs on
top of water

Fishing
Spider

distinct head,
red, green or
tan, twists

black, attaches to
hard surfaces

Beetle-Like, Wings Hard
Water
Mite

body with bristles,
no suckers

Mayfly
Larva

side view
of “tails”

Mayfly Larva

Damselfly
Larva
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A Few Plants to Look for Near Local Streams:
Visit the Washington Native Plant Society website to find an excellent online resource of local
plants that support a variety of habitats.
http://www.wnps.org/landscaping/herbarium/aquaticwetlandlist.html

MAIDENHAIR FERN
At a Glance: Small to medium-sized delicate, deciduous fern with a
fan-shaped arrangement of five to seven fingerlike branchlets each
bearing many toothed leaflets. Height: 6-43 inches (15-110 cm).
Growth Form: Herb or fern.
Stems: Stems are shiny and wiry, ranging in color from dark brown
to purplish or black.
Leaves: Leaves are deciduous and palmately branched to form an
open umbrella with fan-shaped segments that are smooth and flat
on the lower margin and cleft into ragged rectangular lobes on the
upper margin.

RED ALDER
At a Glance: A fast-growing deciduous tree well suited to
disturbed sites.
Height: Up to 80 feet (25 meters).
Growth Form: Tree.
Stems: Bark is thin and gray with smooth white patches of lichens.
Leaves: Leaves are alternate, broadly elliptic, sharply pointed at
the base and tip, smooth above and slightly rust-colored below.
Leaf margins are wavy and folded-over with coarse, blunt teeth.

BOG BIRCH
At a Glance: Spreading, small-branched perennial shrub of
bogs and wet areas.
Height: Up to 10 feet (3 meters) tall; usually shorter.
Growth Form: Shrub.
Stems: Bark becomes reddish-brown when mature; young
branches have numerous round sticky glands.

GIANT HORSETAIL
At a Glance: More robust and larger than common horsetail.

Sheaths around its sterile stems have 14-18 teeth.
Height: 3-7.5 (10) feet tall; 1-2.3 (3) meters tall.
Growth Form: Fern.
Stems: Proportionately stouter, and always erect - never

sprawling weakly. Fertile stems appear before sterile stems,
un-branched, to 60 cm (2 ft) tall; spore cone at tip. New
shoots emerge mid-February to early May.

PACIFIC CRABAPPLE
At a Glance: Small tree, slender in form, appears thorny; bushy
in the open.
Height: 16.5-40 feet (5-12 meters).
Growth Form: Tree or shrub.
Flowers: fragrant white to pink apple blossoms in small clusters;
pretty in bloom, but small

DEVIL’S CLUB
At a Glance: An erect to sprawling shrub with thick, spiny, crooked

stems and very large leaves. DON’T TOUCH THIS ONE!
Height: Up to 10 feet (3 meters).
Growth Form: Shrub.
Stems: 1-4 cm thick, often entangled, and densely armed with large

yellowish spines.
Leaves: Shaped like a maple leaf with 7-9 pointed lobes, toothed

margins, and a spiny underside
Flowers: Arranged in pyramidal clusters to 20 cm long; primary
color: greenish-white. Fruits: Shiny, inedible, flattened, bright red

berries in large, showy clusters

SALMONBERRY
At a Glance: Erect and branching shrub with early spring pink

flowers and reddish-orange raspberry-like fruits.
Leaves: Alternate, usually with 3 distinct leaflets consisting of 2

smaller lateral leaflets and one larger terminal leaflet; sharply
toothed; color: dark green.
Height: Up to 13 feet (4 meters).
Growth Form: Shrub.

WESTERN RED CEDAR
At a Glance: Large conifer with branches that droop and then turn

back up (J-shaped), broad crowns.
Height: 100-230 feet (30-70 meters).
Growth Form: Tree.
Stems: Bark is 1-2 cm thick, gray to reddish brown and tears off in

long fibrous strips, wood is aromatic, trunk has overall conical
structure with buttresses at the base.
DISCOVER THE WORLD OF NATIVE WASHINGTON PLANTS!
http://www.wnps.org/index.html

Conclusion:
We started out exploring the aquatic macro-invertebrates in our local streams and eventually stepped
back to a much broader view of looking at the entire ecosystem of a stream.








Does what is around a stream affect what lives in a stream? How? Why?
What is the reason we want bugs in these streams anyway?
If we treat water to kill all these things before we drink it, why are we placing so much
importance on making sure they are in water in the first place?
Why would a food web that mostly serves birds of prey be important to me?
What sorts of human activities affect the water quality of a stream?
What kind of safe experiments can I devise to explore human affects on water?
Are there consequences to humans when streams become impaired?

Ideally, the end is just the beginning of a whole new set of questions. That is what makes science so
exciting! Use what you have learned to ask new questions and devise experiments to look for answers.
Remember, if it is a question that fascinates you, it probably fascinates others as well. Find out what
others are thinking. Share your thoughts and keep your eyes on the variables!

