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Session Description

In this session, students take a scenic hike along the Big Flatbrook River. Several stops include
hands-on demonstration, simulation, and investigation activities related to the concept of
watersheds.

Objectives

1. In the classroom, after observing the watershed demonstration, students will state orally the
definition of a watershed in their own words.

2. At the Big Flatbrook, given a poster of a watershed that shows how stream profile, human
activity, and wildlife usage differ in upper, middle, and lower portions of the watershed, students
will discriminate between the upper, middle, and lower watershed by describing the stream
profile, human activity, and wildlife usage that occur in each portion of the watershed.

3. At the Big Flatbrook, given the definition of point and nonpoint source pollution, students
will discriminate between point and nonpoint source pollution by naming who represented each
type of pollution after participation in a simulation of pollution traveling through a watershed.

4. At the Big Flatbrook, given a net, pan, and biotic index, students will generate an evaluation
of water quality in the Big Flatbrook River by sorting the organisms caught into groups
according to tolerance level.

5. At the Big Flatbrook, given a tape measure, stick, and stopwatch, students will demonstrate,
by solving for the stream’s velocity, the formula d = rt.



6. At the Big Flatbrook, given the formula for carrying power and the stream’s current velocity,
students will identify, by calculating, the stream’s carrying power.

7. At the Big Flatbrook, after role-playing sediment in a watershed, students will identify the
upper, middle, and lower watershed as primarily erosional or depositional bodies by interpreting
the position of each type of sediment at the end of the role-play.

8. At the Big Flatbrook, after role-playing the flow of water along a tree-lined stream bank,
students will identify how a stream meanders and cuts a flood plain over time by interpreting the
effects of the water on the stream bank in the role-play.

9. At the old home site next to the Big Flatbrook, students will generate strategies for altering
human activity in order to protect watersheds by synthesizing concepts learned during the Stream
Geo-ecology hike.

Materials Needed

paper marker spray bottle reliefmap watershed map drainage patterns card
Flatbrook watershed card  watershed diagram  rope watershed pollution bottles
tape measure calculator 5 strainers biotic index collection pan  sediment cards

Procedure

1. Demonstrate the making of a watershed by folding a piece of paper in half, coloring 1/2 inch
on either side of the fold with a washable marker, crumpling the paper up, and then uncrumpling
it. Have a student spray water on the top of the fold and watch two separate watersheds (or
drainage basins) form on either side of the mountain. Ask students to define the term watershed
(the land area from which a body of water receives its supply of water). A watershed is an open
system. What are its inputs? (precipitation, snow melt, sediment). What are its outputs?
(evaporation, stream flow, deposition).

2. Have students identify which watershed they live in using the DEP map and point out its
major rivers as well as the larger body of water into which it empties. Next, point out the Big
Flatbrook watershed to the students and compare and contrast it to the watershed in which they
live. (e.g. both empty into the Atlantic Coastal basin).

3. Show students the types of drainage patterns a watershed can have. Briefly discuss how the
slope of the land and the structure of the underlying rock help shape each pattern. Show students
the smaller map of the Upper Delaware Watershed. Which pattern do they think it most
resembles? The Ridge and Valley province is often classified as a trellis-shaped watershed, with
major rivers in the valleys and smaller streams joining them at nearly right angles from the
ridges. Point out how the shape of the watershed changes as you change your scale of
examination by having students try to identify the drainage pattern of just one stream in the
Upper Delaware Watershed.



4. Begin your hike along the Big Flatbrook watershed. At the top of the hill overlooking the
Flatbrook river, take out the watershed diagram. What drainage pattern does this diagram
exhibit? Inform the students that although the Upper Delaware watershed has a trellis-like
pattern, the Flatbrook watershed (within it) is more dendritic. Dendritic drainage patterns are the
most common and can be found anywhere. Use the pictures on the diagram and the information
on the back to discuss with students the differences in stream profile, human activity, and
wildlife usage at each level of the watershed. Have students observe the environment around
them. What part of the watershed do they think they are in now? Why? In what part of the
watershed do they normally live?

5. At the bottom of the hill, use the ropes to illustrate the dendritic watershed pattern again.
Have one student stand in the lower watershed holding a clear jar half full of water from the Big
Flatbrook. Hand out the different types of “pollution” to the students in the upper watershed.
Have each student contribute his or her type of pollution to the jar. You may refer to the
watershed diagram to elicit from students where these types of pollution might come from.
Discuss the differences between point source pollution (pollutions discharged from an
identifiable point such as a pipe, ditch, or sewer) and nonpoint source pollution (widespread
overland runoff).

6. Walk to a pebbled beach or other area where the water can be accessed easily for the biotic
index. Use the watershed diagram to discuss different animal uses of the watershed. Hand out
nets to pairs of students and demonstrate collecting techniques for aquatic organisms. Allow ten
to fifteen minutes for collecting and then use the chart provided to complete a biotic index of the
stream. If the stream were identified as Class III, how would scientists go about deciphering
where the pollution was coming from? (they would check each stream leading into the Big
Flatbrook to see if the pollution was widely spread or confined to one area).

7. If time permits, continue walking until you reach a broad floodplain. Hand out a particle card
to each student. Have each student find an example of his or her particle.

8. Determine the velocity of the water using the rope measure, a stick, and a stopwatch. Square
this number to get the carrying power of the stream. Point out to students the importance of this
calculation: the carrying power of the stream increases proportionately with its velocity. Thus,
even though the carrying power for cobblestones is considerably higher than the carrying power
for sand, the stream only needs to be going a little faster in order to transport them.

9. At the same spot, line students up shoulder to shoulder, perpendicular to the stream. Have
them look on their card and determine the carrying power necessary to transport their sediment
down stream. Narrate a brief seasonal story for the Flatbrook in which you call out different
carrying powers and the students take two steps forward if their particle can move at that power.
When you have finished, have students observe their positions and point out how sediment is
sorted as it is transported from the upper to lower watershed. At what point in the watershed is
the stream primarily an erosional body? At what point is it primarily depositional? Refer back
to the watershed diagram to help them visualize this.

10. Next, have students simulate the meandering of the river by lining up in two rows, shoulder
to shoulder, facing each other, about three feet apart. Give a few students sticks to hold up as
trees. Have a teacher demonstrate the movement of water down the channel. Have a few of the



trees topple over and into the water from leaning and erosion. This time, when the teacher
demonstrates the flow of the water, he or she should bump (erode) students in the bank into a
curvy shape as he or she attempts to go around the toppled trees. Use the watershed diagram to
point out how streams erode banks on the outsides of curves, and deposit sand on the insides,
creating huge flood plains to hold back waters from the lower watershed in times of flood. Have
students feel the sponginess of the soil in the floodplain and look for evidence of recent floods
(debris backed up against the bases of trees).

11. Conclude your hike at the old building site. Have students contrast this part of the

floodplain with the portion they have just left. Have them look for evidence of human activity.
Was this a good place for a home? Why or why not?

Summary

Review the activities of the hike and the concepts learned at each. How could humans change
their activities to better protect watersheds? Discuss current litigation.

Classroom Extensions

Have students research their own watersheds. They can go to www.state.nj.us/dep/watershedmgt
for maps and information.
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Activities for Stream Geo-ecology Hike

Lesson Plan Supplement

Activity

Materials

Watershed Diagram: At the top of the hill overlooking the Flatbrook,
review the dendritic drainage pattern. Have students describe the stream
profile, human activity, and wildlife usage at each level of the watershed.
What part of the watershed are they in now? Where part do they normally
live in?

watershed diagram

Pollution Simulation: At the bottom of the hill, use the ropes to
demonstrate a watershed. Have one student hold a glass jar of water from
the Big Flatbrook at the base of the watershed. Have other students
contribute their pollution to the jar. Discuss point and nonpoint source
pollution.

rope watershed

empty glass jar

containers of
“pollution”

Biotic Index: At the pebbled beach, have students pair up and look for
organisms in the water. Use the biotic index to identify creatures and class
the water.

5 strainers
collection pan
biotic index

Stream Velocity and Carrying Power: A few yards downstream from the
pebbled beach, measure the stream’s velocity by timing how long it takes a
stick to float ten meters. Square this number to get the carrying power of the
stream.

tape measure
stick
stopwatch

Sediment Simulation: On the flood plain, hand out particle cards to
students. Have them line up shoulder to shoulder and listen as you narrate a
seasonal story about the changes in a stream’s velocity/carrying power. They
may take two steps forward each time the stream is strong enough to move
their particle. Discuss how particles are sorted along a watershed.

particle cards

Erosion Simulation: Further down the flood plain, have students line up
shoulder to shoulder in two lines facing each other a few feet apart,
representing a stream bank. Give a few students sticks to hold as trees.
Have a tree fall into the stream. Then have a student act as water flowing
down the stream and around the tree, eroding the bank on the other side.
Discuss how a stream meanders and cuts a flood plain.

a few straight sticks,
shoulder height




