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Riparian Habitat Study Part 2: Field Data Collection

Lesson Details

Grade level: 6t
Teaching environment: Outdoors
Total time needed: 1 hour and 15 minutes

Approximate number of students: 60

Essential Questions

1. What abiotic factors can we measure and record to tell us more about our watershed’s health?
2. How do abiotic and biotic factors within an ecosystem influence each other?
3. Why is a diversity of habitat types important?
4. If we see a change in habitat diversity, sediment, and/or water clarity, what might that tell us about
ecosystem disruptions?
Schedule
Activity Duration
Introduction 5 minutes
Station 1 20 minutes
Station 2 20 minutes
Station 3 20 minutes
Closure and Reflection 10 minutes

Materials

*Starred items are available from The Watershed Center

Habitat Survey Graphs *

Gravelometers*
Pebble Count Datasheets*

Secchi discs*
Water Clarity Datasheets*

Clipboards*

BMI kits*

Buckets*

Waders*

Pencils

Notebooks or writing paper



https://watershed.center/wp-content/uploads/2025/03/Habitat-Survey-Graph.pdf
https://watershed.center/wp-content/uploads/2025/03/Pebble-Count-Datasheet.pdf
https://watershed.center/wp-content/uploads/2025/03/Water-Clarity-Datasheet.pdf
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Sediment - Topsoil, sand, and minerals washed from the land into water, usually after rain or snow melt

Vocabulary

Habitat - A place where an organism makes its home and that meets all the environmental conditions an
organism needs to survive

Riffle - A shallow section of river with fast-moving, turbulent water
Pool - A deep place in a stream where water slows down
Turbidity - A measure of how cloudy water is due to suspended silt or organic matter

Clarity - A measure of how far light can penetrate through water, often measured using a Secchi disk

Lesson Alignment: Colorado Academic Standards

Life Science

e QOrganisms 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.

Earth Science

e  Water cycles among land, ocean, and atmosphere, and is propelled by sunlight and gravity.
Density variations of sea water drive interconnected ocean currents. Water movement causes
weathering and erosion, changing landscape features.


https://www.cde.state.co.us/apps/standards/7,38,16
https://www.cde.state.co.us/apps/standards/7,38,16/7,38,17
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Lesson Outline
Whole-class introduction and activity overview (5 min)

e Introductions and split into groups

e Station Rotation overview: (groups of 20 students, 20 minutes/station)
o Station #1: Habitat surveys
o Station #2: Pebble counts
o Station #3: Water clarity

Station #1: Habitat Surveys (20 min)

Obijective: Students will be able to identify pools and riffles. Students will be able to describe preferable
conditions for fish and insect habitat.

Overview: Today we will be breaking down this stretch of river and identifying the unique types of
habitat we find. We will learn how to identify each and discuss fish and insect habitat needs fulfilled by
each type.

Materials:
e Habitat Survey Graphs (linked in Materials section above)
Process:

1. Choose spot on river with a view of both a riffle and a pool. Make observations next to river.
Discuss: What type of habitat might fish prefer? Why? [Possible topics: fish and requirements
related to pool area, pool depth, and temperature; requirements for riffles and gravel for
spawning.]

Discuss identifying characteristics of a pool vs. a riffle. Locate a second riffle and pool as a group.
Students break up into pairs and walk along the edge of the river, identifying river features.
Students fill out pre-made graph as they make observations. For each different feature they see
as they move along the river, they fill in a square of the graph over the respective feature on the
x-axis. At the end, they will have a graph with the abundance of each feature that also shows
the diversity of features.

4. One of the ways we assess quality of habitat is by calculating the percentage of pools compared
to other features. Students are guided through calculating percent pools: #pools/#total
observations.

5. Debrief: How can you identify a pool vs. a riffle? Is it better for the river to have just one feature
or a diversity of features? Why does a diversity of features support more diverse life? How
might a hazard like a flood or fire affect habitat types (if a flood comes through, pool might get
filled with sediment or washed out; if there’s high levels of sediment input from erosion or fire,
pools might decrease in depth/size/abundance)
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Station #2: Pebble Counts (20 min)
(Modified from https://teachoceanscience.org/)
Objective: Students will make connections between particle size and organisms’ habitat needs.

Overview: Today we will investigate the bottom of the river. We will discuss what we know about in-
stream rocks and sand, whether they are good habitat for fish and insects, and how do they help us
understand the health of the watershed.

Materials:

e gravelometer
e Pebble Count Datasheet (linked in Materials section above)

Process:

1. Before beginning pebble counts:
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o Introduce the basics of various rock sizes. Which habitats might we find each of these
examples (pools, riffles, etc.)?

o Remind students about gravelometer and introduce concept of pebble count survey.
[We document pebble/rock sizes to study changes in sediment deposition over time.]

o Practice measuring pebbles: An observer will pick up a pebble and use the gravelometer
to measure the intermediate axis (neither the longest nor the shortest edge of the
pebble). The student will find the biggest size hole the pebble will fit through. As part of
the larger group, students begin to classify rocks into size categories (Sand, Gravels,
Cobbles, Boulder, Bedrock).

Pebble Counts:

Preparing for Pebble Counts: This survey requires at least one observer and one recorder. As a
group, locate a riffle in the sample reach. Students work in groups of 4, with two observers
(picking up rocks and using gravelometer) and two recorders (taking data). Students switch roles
after completing 50 measurements, so that each team completes 100 measurements. Each
team will select a cross section of a riffle at least 5 m away from another team.

Conducting Pebble Counts: A pebble count consists of a random selection and measurement of
at least 100 pebbles along a cross section from the streambed. The observer will walk cross
sections of the creek until 100 particles are measured.

The observer will begin on one edge of the creek. The observer will reach down to their left or
right foot and randomly select a pebble at the toe of their boot. The random selection of a
pebble is important. To do so, always select the pebble your observer’s finger touches first. For
example, if the observer touches sand on top of a rock, the sand will be the pebble measured.

To measure a pebble, the observer will pick up the pebble and use a gravelometer to measure
the intermediate axis. The intermediate axis is defined as neither the longest nor the shortest
edge of the pebble. Gravelometers have different sized holes to measure and categorize pebble
sizes. The gravelometer will help determine the intermediate axis, as this axis determines
whether the pebble will fit through the specific hole.
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After each pebble is measured, the observer will let the recorder know the size category and
proceed to take a short step and again select a new pebble at their toe. The observer will slowly
make their way across the stream. When the observer reaches the other end, one of two things will
happen. Either 100 or more pebbles have been measured and recorded, or the observer will
continue to take steps and measurements along a new cross section just upstream or downstream
of the preceding one. The observer will continue to walk cross sections until they have reached 100
pebbles.

As the observer measures and calls out size classes for all pebbles, the recorder will record tally
marks on the datasheet to record and count the number of pebbles in each size class. Pebbles are
measured in size classes that are listed on the gravelometer and datasheet.

Debrief: What did you notice about the difference in sediment size from the center of the stream to the
bank? What is important about the space between sediment? What do fish and insects need for
breeding, laying eggs, etc.? What might the sediment data tell us about hazards? If there was a flood,
fire, or erosion, how might we expect the sediment data to change?

Station #3: Pond Habitat and Critter Catch (20 min)

Objective: Students will make observations of water clarity in the pond using a secchi disc. This tells us
about suspended sediment in, and productivity of (e.g. algal blooms), a given body of water. Thus, this
protocol provides information about habitat conditions and water quality.

Overview: Today we will investigate clarity of the water in our pond. We will discuss what water clarity
tells us about the health and habitat of the pond, and ask the question: if we start to see a decrease in
water clarity, what might that tell us about hazards such as flood, fire, or pollution?

Materials:

e Secchidisc
e Water Clarity Datasheet (linked in Materials section above)

Process:

1. Before clarity measurements, provide students an understanding of what the protocol is used
for. This protocol gives an indication of transparency or index of suspended matter in the water.
The smaller the number (e.g., 0.5 meters), the more suspended material in the water. That is,
the smaller the number the more sediment or biomass is hanging in the water. A very small
number could infer a potential water quality issue. (Potential discussion topic: considerations
(below) for quality of Secchi depth data)

2. Wade into a shady area of the pond being careful to not disturb sediment on the bottom.

Lower the disk until you are no longer able to see it.

4. Slowly raise the disk until you are just able to distinguish between the black and white
quadrants. Record the depth using marks on the string.

5. Repeat this three times, recording each reading.

w
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Calculate the average of the three readings to determine the final Secchi Disk reading or index.
If the Secchi Disk is visible on the pond floor during any measurement, circle the “Yes” note on
the datasheet.

Debrief: What does the water clarity we collected tell us about the health and habitat of the
pond? If we started to see a decrease in water clarity, what might that tell us about hazards
such as flood, fire, or pollution?

With any time left, students catch insects with nets and place them in a basin for observation.
Students discuss and note the types of insects they see and how that matches their observations
of availability and diversity of habitat.

Considerations for Secchi disk Use

The quality of Secchi depth data is user-dependent; that is, it varies from person to person as a
function of vision.

e The depth of visibility for the Secchi disk is dependent on external factors such as sun light
intensity and waves. Measurements should be taken at the same general time between
10am and 4pm, in the shade, and in calm waters.

e Repeated measurements can aid in resolving precision. In addition, repeated measurements
by multiple observers can aid in determining the relative accuracy of the measurement.

Closure and Reflection (10 min)

Whole-group discussion:

What are some ways we can tell if a river or pond is healthy and can support wildlife and plants?
[diverse habitat types, pools, water clarity, pebbles in addition to sands]

What are some issues you could detect using the protocols we used today? [sediment inputs,
channelized river, algal blooms] What type of hazard could each type of data warn us about?



Pebble Counts Data Sheet

State Watershed

Creek Name
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Watershed
Center

Date

Surveyor Names

Pebble Size (mm) Size Class Pebble Count Total #
<2 SAND
2-4
4-57
5.7-8
8-11.3
11.3-16 GRAVELS
16-22.6
22.6-32
32-45
45 - 64
64 - 90
90-128
COBBLES
128 - 180
180 - 256
256 - 362
BOULDER
362 and up
Bedrock BEDROCK
Total Count (all) >
Total each size class (sand, gravels, pebbles, etc.) below. % of size
Divide each total by the Total Count above to get % size class | class

Total Sand

/divided by Total Count x 100 =

Total Gravels

/divided by Total Count x 100 =

Total Cobbles

/divided by Total Count x 100 =

Total Boulder

/divided by Total Count x 100 =

Total Bedrock

/divided by Total Count x 100 =
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Location: Measurer:
Date: Recorder:
Visible on Notes
pond floor?
Secchi Depth Sample #1
Depth Yes
measurement #1
Depth Yes
measurement #2
Depth Yes
measurement #3
Average
Secchi Depth Sample #2 Visible on Notes
pond floor?
Depth Yes
measurement #1
Depth Yes
measurement #2
Depth Yes
measurement #3
Average
Secchi Depth Sample #3 Visible on Notes
pond floor?
Depth Yes
measurement #1
Depth Yes
measurement #2
Depth Yes
measurement #3
Average
Secchi Depth Sample #4 Visible on Notes
pond floor?
Depth Yes
measurement #1
Depth Yes
measurement #2
Depth Yes
measurement #3
Average
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