Macroinvertebrate Monitoring
Chicago River Fieldtrip Activity

Summary

Students observe and identify macroinvertebrates collecte
from the Chicago River. Students calculate a water quality
index based on the macroinvertebrates they have identifieg

Background
Macroinvertebrates are small (but still visible to the naked

eye) animals without a backbone. Some macroinvertebratg¢s familiar with some of the

are the young (called nymphs) of insects. Ones you are
likely to see are dragonflies, damselflies, mayflies,
caddisflies, black flies and midges. Others are crustacean:
that live their entire life in the river, these include scuds,

sowbugs and crayfish. Aquatic snails, clams and mussels fre how macroinvertebrates ca
also considered macroinvertebrates as are the aquatic worms. pe used to calculate a watd

Depending on the cleanliness of the river and the type of
habitat available, you will find different types of
macroinvertebrates. Some macroinvertebrates, such as
midges, aquatic worms, and sowbugs, are tolerant to
pollution and are found in most rivers. Other
macroinvertebrates, such as the nymphs of dragonflies,
mayflies, damselflies and caddisflies, are somewhat tolerar
to pollution and are quite common in the more natural
sections of rivers. Still other macroinvertebrates, such as
stoneflies, alderflies and dobsonflies, are very intolerant to

pollution and are only found in very clean rivers. Due to th¢ ..

fact that different macroinvertebrates are more or less

tolerant to pollution, they can be used to calculate a water
quality index for a stream. The water quality index will give
you a general sense of the overall health of the river. It can
tell you if the water quality is good or poor, but can not tell
you why. For that you will need to conduct chemical tests.

All macroinvertebrates are an important food source for

animals up the food chain, such as fish, reptiles, amphibiarfs 11.A.3a, 11.A.4a, 11.A.5a,

and birds (some macroinvertebrates, such as dragonflies, ¢
other macroinvertebrates). Macroinvertebrates themselveg

Grade Level: 5" —12"
Duration: 20 — 30 min

Objectives:

" 1. Students will develop
observation and
identification skills.

2. Students will become

small creatures

(macroinvertebrates) that

live at the bottom of rivers.
3. Students will understand

quality index.

Materials:

" Copies of Macroinvertebrat
Calculation sheet (one per
small group of students)
Fish tank nets (4) and or
large D-nets (2-4)

Hip waders (2-4)

Shallow, preferably white,
trays (3-4)

Tweezers (4)

Magnifying lenses or boxes
(4)

Macroinvertebrate photos
(4) — order from
http://www.siue.edu/OSME
river/ or borrow from
Friends

Standards:

t.

all.A.3c, 11.A.4c, 11.A.5c,
11.A.3d, 11.A.5e, 11.A.3f,
11.A.4,12.A.2a, 12.B.2a,
12.B.3a, 12.B.5a
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eat a variety of items. Some are detrivores, eating dead plant and animalmBteamples are
sowbugs, scuds and mayflies (though mayflies also eat plant material). &thersdators, like
damselflies and dragonflies. Snails are herbivores. Some are omnivoreadtisflies,
crayfishand midges. And, leeches are famous for sucking the blood of live animals.

The EPA’s web site has nice photographs of the different macroinvertebrates
(www.epa.gov/bioindicators/html/benthosclean.html) while the Izaac Wabtague has nice
black and white drawings (http://people.virginia.edu/~sos-iwla/Stream-
Study/StreamStudyHomePage/StreamStudy.HTML). Detailed information broédee
macroinvertebrates can be downloaded from our website at www.chicagoriver.ortiteguca
click on curricula and then lessons and scroll to the bottom (MacroinvertebratdhEatPBF).
The information is written for teachers and high school students.

Procedure
For information on planning and organizing a field trip and for safety tips, visit dusiteat
www.chicagoriver.org/education, then click on field trips.

Before the field trip you may wish to ask your students to develop hypotheses on the water
guality of the Chicago River. At the river they can then collect the data neededumteviakir
hypotheses.

As with all field trips, divide students into small groups, each with an adult chapeYonecan
decide to have students collect their own macroinvertebrates from the river ontrecidta
collect the macroinvertebrates. Be sure to work with Friends staff to idardéfe site for
collection. Students (especially younger ones) can collect macroinvertdiyatamding at the
river’'s edge and using fish tank nets to scrape the bottom of the river. Nets canithamtbd
into trays filled with water to release the macroinvertebrates. Adultsficaotks out of the
river and place them in trays filled with water. Students can then use theis fimnderceps to
pick the macroinvertebrates off the rock. This can be a great way to find macrdiratese
Older students and adults can don hip waders and wade into the river with large D-nets and
scrape the bottom and sides of the river to find macroinvertebrates. Nets canitiventéd
into trays of water to release the macroinvertebrates. Nets and hip waderaitge for loan
from Friends and Friends is available to accompany students and teachers orid heyr fiee
the river.

Once the students and/or adults have collected some macroinvertebrates,iét shekrve the
macroinvertebrates in the trays. Notice how they look, how they move and how they interact.
Once students have had enough time for observation, draw their attention to the
Macroinvertebrate Calculation sheet, and the macroinvertebrate ideiatificatds. Begin by
letting each student or pair of students identify the macroinvertebrate thetilpatiinterests
them. As students begin identifying macroinvertebrates, make sure theedirditypes of
macroinvertebrates get identified. Students can use magnifying lenses otdo@tesa closer
look. Have students focus on number of legs (none, six or many), presence and type of antennae
and tails, and general body shape. For helpful clues in identification, download theueBF CI
for Identifying Macroinvertebrates from out website www.chicagoriver.orgteyago to

curricula, then lessons and scroll to the bottom.
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Students should record the types of macroinvertebrates they found. Due to similanie affso
the macroinvertebrates it can be helpful to have someone familiar with mactelmaézs check
the students’ identification first. Students can either calculate the ouaitty index at the river
or back in the classroom.

Always use caution when near the river and remember to wash or sanitize handsielfiagt
river water. For more safety tips visit our website at www.chicagoriverdugétion, then go to
field trips.

Extensions

Back in the classroom have students analyze their data. What is their conclusion derthe wa
guality based on the macroinvertebrate water quality index? What are some reasdrniskhey t
the water may be impaired, or why are some of the macroinvertebrates absentt$ stisde
conducted water chemistry monitoring and habitat monitoring what do those data kaye
about water quality? How could they help explain the presence or absence of
macroinvertebrates.

Friends of the Chicago River
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Calculate the River’'s Water Quality Based on Macroi

nvertebrates

1. Identify the macroinvertebrates you collected.
2. Inthe chart below, put a check next to the name of all the macroinvertebrates you found.
3. Add up the number of checks in each column. This is the numBeoO (different kinds of)
macroinvertebrates that belong to that group.
4. Multiply the number of taxa by the group’s weighting factor. This gives yoGR@UP SCORE
5. Add up all the group scores. This will give you T@TAL GROUP SCORE.
6. Add up the number of taxa from all the columns. This iST&@AL NUMBER OF TAXA .
7. Divide the totalgroup score (from step 5) by the tataimber of taxa (from step 6). This will give
you theWATER QUALITY INDEX for your river.
8. Using the table at the bottom right of the page, find how the river’s water quality salex r
GROUP 1 GROUP 2 GROUP 3 GROUP 4
Intolerant to Moderately Fairly tolerant Very tolerant to
pollution intolerant to to pollution pollution
pollution
Alder fly Caddisfly Black fly Aquatic Worm |
Dobsonfly | Clam/Mussel Midge Blood worm midge |
Snipe Fly | Cranefly Right handed or | Leech ]
Macro- , . .
invertebrates Stonefly | Crayfish other snails __ | Left handed snail ___ |
(check all the ones Damselfly Scud
you founad) Dragonfly Sowbug
Mayfly
Riffle Beetles |
Water Penny B
Number of TAXA
(add up checks)
Weighting 1 5 3 4
Factor
GROUP SCORE
(TAXA X

weighting factor)

TOTAL GROUP SCORE (add up the group scores

from all the columns)

TOTAL NUMBER OF TAXA (add up the number of
taxa from all columns)

Good

WATER QUALITY INDEX (total group score =+ total

number of taxa)

Fair

Friends of the Chicago River
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Poor

Water Quality (circle one)

Excellent

1.0-20
2.1-25

2.6 -3.5
greater than 3.6
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Aquatic Worms Leaech Pouch/Left-Handed Snails Blood Worm Midge Larvae

FIGURE 7: FIELD IDENTIFlCATfON REFERENCE SHEET

Crgankms divided Into thek respective taxa groups
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