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Benthic Macroinvertebrate Sampling Part 2: Field Data Collection

Lesson Details

Grade level: 7t

Teaching environment: Outdoors

Total time needed: 1 hour and 20 minutes
Approximate number of students: 60

Essential Questions

1. What types of BMI live in different habitat types?
2. How does the BMI community change between habitat types (diversity, quantity, etc.)?
3. What can BMI data tell us about our local ecosystems?

Schedule
Activity Time
Introduction 10 minutes
Sample collection 30 minutes
Sample processing 30 minutes
Whole class debrief 10 minutes
Materials

*Starred items are available from The Watershed Center

o BMI kits x4*

o shallow trays
pitchers
sieves
eye droppers
squirt bottles
magnifying glasses
forceps/tweezers
ice cube trays
o dichotomous keys

O O O O O O O

e D-nets *

e 5-gallon buckets*
e Waders*

e BMI Datasheets*
e C(Clipboards*

e Pencils

o 4 folding tables


https://watershed.center/wp-content/uploads/2025/03/BMI-Datasheet.pdf
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Benthic macroinvertebrates (BMI) - An invertebrate (lacking a backbone) aquatic animal large enough to
be seen without a microscope

Vocabulary

Littoral zone - The part of a lake or river closest to the shore and characterized by abundant dissolved
oxygen, sunlight, and nutrients

Substrate - The base on which an organism lives or over which it moves

Dichotomous key - A series of pairs of phrases or descriptions which are used to classify a group of living
things by making choices between the sets of traits and characters described in each pair

Riffle - A shallow section of river with fast-moving, turbulent water

Lesson Alignment: Colorado Academic Standards

Life Science

e Organisms and populations of organisms are dependent on their environmental interactions
both with other living things and with nonliving factors.

e Ecosystems are dynamic in nature; their characteristics can vary over time. Disruptions to any
physical or biological component of an ecosystem can lead to shifts in all of its populations.

e Biodiversity is the wide range of existing life forms that have adapted to the variety of
conditions on Earth, from terrestrial to marine ecosystems.


https://www.cde.state.co.us/apps/standards/7,38,16
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Whole-class introduction and activity overview (10 min)
Introductions and split students into two groups: one to survey BMI in the pond and one to survey BMI
in the stream.

Lesson Outline

Overview

Today we will be surveying benthic macroinvertebrates (BMls) across two specific habitat types (a
stream riffle and a pond). BMls can serve as useful indicators of water quality and habitat condition.
Thus, tracking BMI helps us to see a signal from hazards such as flood, fire, and pollution. If we see a
decrease in BMI than we might want to check to see whether a hazard exists and whether we need to
do something to mitigate it.

Different BMI prefer different habitat. Thus, having multiple habitat types increase the overall BMI
diversity at a site. BMI are also valuable food sources for fish, birds, and other wildlife.

Today we will be comparing data from river and pond habitats to learn about what types of BMI live in
each and why. After we all collect our data, we’ll come back together to discuss differences and
similarities and think about ideas for why those differences might occur.

Sample Collection (30 min)

Sampling Protocol for Pond
(modified from Colorado Water Quality Control Division BMI SOP and Isabel de Silva, CU Boulder)

The area we will be sampling today is the littoral zone, which is located in the shore area and
has a gently sloping shoreline and sides. This zone is usually visible, where light can shine
through (not the deep center of the pond). This area is shallow and rich in nutrients, so we
typically see an abundance of aquatic plants and algae.

Teams of 3-4 students are recommended.

1) Navigate as a group to your survey area and familiarize yourselves with the area.
Determine a safe location with access for sample collection.

2) Complete data sheet with names of team members, date, and site description
(upstream, middle, or downstream.

3) Ensure the D-net is clean and turned so that seams are on the outside. (To avoid
specimens collecting in seams.)

4) From the water, facing the bank of the pond, jab the D-net vigorously into the bank for a
distance of 1 meter to stir up specimens. Follow with 1 to 2 “cleaning” sweeps to collect
specimens in the water column. Think: “Jab, Jab, Jab, Sweep, Sweep.” (Avoid dragging
the D-net through the mud, silt, leaves, or algal material. Also avoid hard-bottomed
surfaces.)

5) Continue Step 4 action for 1 minute.
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6) After you collect a sample, transfer material from the inside of the net into a bucket.
Wash or pick all specimens off the inside of the net. Specimens located on the outside of
the net are not considered a part of the sample. They may be removed and placed back
into the pond.

7) Release any fish, amphibians, reptiles, or crayfish caught in the net back into the water.

8) Rinse the net by backwashing with pond water.

9) Bring your sample bucket to the sorting area and proceed with Data Processing.

Sampling Protocol for River

The area we will be sampling today is a riffle, or an area of the creek where there is fast moving
water with lots of dissolved oxygen.

1.

Place the D-net flush to the streambed with the frame open to the upstream flow. Check
that the nylon bag and sieve bucket are freely floating immediately downstream of the net
frame. This will ensure that once the substrate is disturbed that specimens will be directed
through the nylon bag and into the capture sieve bucket.

Carefully lower the handle forward in an upstream direction until the sampling net is nearly
horizontal to the water surface but the net frame is still flush to the streambed.

Position yourself next to sampling net and begin to disturb the substrate immediately
upstream of the net. Disturb the substrate using the heel of your boot or entire foot by
kicking to dislodge the upper layer of cobbles or gravel and to scrape the underlying bed.
The total area disturbed for the microsite location should be 1m?2. Do this for 1 minute.
Larger cobble may be scraped by hand, if necessary, to remove specimens. Cobble should be
scraped clean quickly and efficiently as the scraping is counted within the one minute time
frame.

After you complete a sample, transfer material from the interior of the net into a sample
bucket and wash or pick all specimens off the net interior at put into your bucket. At the end
of your sampling, release any fish, amphibians, reptiles or crayfish/rusty crayfish caught in
the net back into the stream.

Bring your sample bucket to the sorting area and proceed with Data Processing.
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Sample Processing (30 min)

Data Processing Protocol

1)

Sorting Level 1, Entire Sample:

Use an additional 5-gallon bucket and a sieve to filter your sample.
Pour your sample contents through the sieve into the empty bucket.
Then, rinse the sieve into the sorting tray using a wash bucket with
pond water. Carefully pick off samples stuck in the sieve using
forceps. Try not to transfer debris like rocks, sticks, leaves, and algae
to the sample sorting tray. (If transferred, use forceps to pick out
before sorting.) Ensure all organisms are in the sorting tray before
proceeding to Sorting Level 2.

Sorting Level 2, Sub-Sample:

Pour about a cup of pond water into a second sample sorting tray. From your first sorting tray,
work together to randomly select 100 individuals (without preference!) into your second tray.
Spend up 30 minutes on this task.

Identification and Sorting:

Carefully move and inspect organisms with forceps. Use the dichotomous key and magnifying
glass and/or microscope to identify and sort into ice cube trays. Group organisms by Major
Groups (mayflies, stoneflies, etc.) in each ice cube tray. For complete list of Major Groups, refer

to the BMI datasheet. Try to maintain same taxa in the same cell or row of the ice cube tray.

If you are in doubt about identification, consult with the Watershed Center staff on-site or your
teacher.

Tally organisms by Major Group on your datasheet.

After tallying all organisms, place specimens in separate bucket with water so they can be
released back after sorting is complete.

Release entire sample back to the appropriate collection site.

Fill in pre-made graph below with the data you collected on your datasheet.
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Pre-made BMI graph:

15

10

Ephemeroptera Plecoptera Trichoptera Coleoptera Odonata Mealoptera Himptera Diptera Other
(mayflies) (stoneflies) (caddisflies) (beetles) (dragonflies) (true bugs) (true flies)

Whole-Class Debrief (10 min)

Bring two survey groups back together to debrief.

Whole-group discussion:

1) What were the differences between data collected from the pond and creek? What do the data
tell us? What types of individuals did you see? What groups were most represented (mayflies,
stoneflies, caddisflies, etc.)? If applicable, how does today’s data compare to the site’s data at a
previous recording?

2) Why do you think there might have been differences? (EPT would be more frequent in rivers --
they are more sensitive and need lots of dissolved oxygen)

3) What would we want to see in BMI over time? If we saw a decrease in BM| what might that tell
us about the health of the pond/river? What might we see happen with BMI if there was a flood,
fire, or pollution event?
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Benthic Macroinvertebrate Survey Data Sheet

Date

Site Name

Observer Names

Page of

ey Tally of s
§° Major Group Major Group Examples individuals in # of m.dlvnduals
5 Major Group in Major Group
Ephemeroptera (mayflies) All mayflies
Plecoptera (stoneflies) All stoneflies
Trichoptera (caddisflies) All caddisflies; free
o living, case making
S
O | Coleoptera (beetles) Water penny or riffle
'8' beetle larvae and adults.
2
2 | Odonata (dragonflies and All dragonfly and
§ damselflies) damselfly larvae
<
Megaloptera Fishflies, dobsonfly,
alderfly
Hemiptera (true bugs) Water boatmen/
scorpion/ striders,
backswimmers
Diptera (true flies) black fly, mosquito,
crane fly, horse fly
larvae, midges
] Other (e.g. scuds, clams,
< | snails, worms, leeches,
© spiders, crayfish, etc.)




