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Grade Level:
Subjects:

Concepts:

Skills:

Pa. EE Standards:

Materials:

Preparation Time:

Class Time:

Teacher Preparation:

Peregrine Falcons

4th, 5th and 6th grade
Environment and Ecology, Science, Geography
1. The city is habitat

2. The study of wildlife and the environment,
past and present, leads to a better
understanding of ecological systems and the
effects of human activities on those systems.

3. Falcons have adapted to fill a predator niche
in urban areas.

4. Wildlife at the top of the food chain is more
susceptible to some poisons in the environment.

Determining cause and effect, analysis, kinesthetic concept development,
evaluation, synthesis, discussion.

Threatened, Endangered and Extinct Species 4.7.4 (a) (b)
Integrated Pest Management 4.5.4 (b)

Environmental Health 4.3.7 (a)

Ecosystems and Their Interactions 4.6.4 (a)

Pictures of falcons, pictures of other birds (pigeons, starlings etc.) foam
packing peanuts or something similar to represent food (360 pieces for a
class of 26), colored arm bands, flip chart, markers, and baggies or other
containers, one per child.

20 minutes
1 hour

Read through the entire activity.

Find photos or drawings of peregrine falcons and or explore the falcon web
site for images and background information:
http://www.dep.state.pa.us/dep/falcon/ Select an open area appropriate for
the game and select/prepare the “food” for the game.




Background:

Peregrine falcons, eagles, ospreys and other avian (bird) predators have been adversely
affected as a result of human activity from the 1930s through the early 1970s. Primarily,
these activities involved the then unregulated use of pesticides such as DDT and habitat
changes due to land use. This lesson deals specifically with the peregrine falcon; it's biology,
habitat, reprodution/growth and the environmental conditions that have changed this
falcon’s status over that period. Terms used in this activity are footnoted. Visit the following
sites on the Internet to learn more about peregrine falcons:

The Falcon Research Group, http://www.frg.org/frg/links.html

The Canadian Peregrine Foundation, http://www.peregrine-
foundation.ca/programs/trackem/track.html

Pa. Department of Environmental Protection,
http://www.dep.state.pa.us/dep/falcon/summary2000.htm

Pa. Game Commission, http://sites.state.pa.us/PA_Exec/PGC/wildlife/falcon/index.htm

Action:
Hold the following discussion:

1. Falcons are raptors? or birds of prey. Ask your class “What is meant by a bird of prey?”

2. Falcons have adaptations that help them fill their niche and survive. Point out the
following adaptations on a photo or drawing:

a. Eyes — Both eyes are set forward to allow for zeroing in on prey. Conversely, birds
that are preyed upon have eyes set more toward the sides of their heads, allowing a
wider field of vision to increase their chances of spotting an attacker. The “price” for
this extra range of view is that their vision is less sharp than that of such birds as
falcons.

b. Talons — powerful, sharp... why? (to catch and hold prey)

c. Wings tapered for speed... why? (effective pursuit of other birds)

d. Bones hollow... why? (light weight for flight)

e. Beak is notched and hooked... why? (quick kill of prey and tearing meat)

3. Peregrines in Pennsylvania now nest on tall buildings and bridges. Where do you think
they nested before there were cities with these structures? (Peregrine historic nesting
areas were rock outcroppings and high cliffs overlooking such places as the Susquehanna
and Juniata Rivers in central Pennsylvania.)

4. There are certain habitat? requirements for peregrine falcons. As with all wildlife they
need food, water, shelter and space. Falcons find all these requirements in urban areas.

! Raptors: Birds of prey, including eagles, ospreys, owls, hawks, falcons and harriers.
% Habitat: The place where a population (plant or animal) lives and it's surroundings.



5. What problems do you think peregrines may have had to face in the past?

a. DDT, a pesticide3 used to control crop pests, was harmful to peregrines and other birds
of prey because it caused their eggshells to become dangerously thin. DDT was
banned in 1972.

b. Shooting to protect game birds (as a result of lack of understanding of predator/ prey
relationships - Shooting is now unlawful)

c. Natural predators, such as great horned owls and golden eagles
d. Egg collecting (now also unlawful)

6. Of all the threats that the peregrines have had to face, DDT and other poisons in the
environment are the most insidious. The word insidious as used here means having a
gradual and cumulative (or build up) effect. Insidious also means treacherous. DDT is a
nickname for a very long chemical name,. DDT was produced early in the 1930s and used
along with other pesticides to grow more food to feed growing world populations. Some
pesticides are safer than others, but farmers and scientists did not immediately know this
difference.

7. The single most important factor leading to the ban of DDT was Rachel Carson’s book
Silent Spring. Have any of you heard of Rachel Carson or her books? To learn more
about Rachel Carson, go to: The Rachel Carson Connection at
http://www.dep.state.pa.us/dep/falcon/irony.htm. Pesticides are an important tool in
feeding growing world populations; some pesticides are safer than others. Today, farmers
are seeking innovative programs such as IPM (Integrated Pest Management)* to control
destructive insects.

The following is an activity adapted from “Deadly Links” found in Project Wild, a national
curriculum.

8. Explain to the students that they are going to complete an activity about food chains.
Define the term food chain as a “chain” of living members of a community, one consuming
another and the next consuming it in sequence. You can use as an example - insects eat
leaves, starlings eat insects and at the top of the food chain, the falcon eats the starling.
Each student will role-play a member of the food chain consisting of grasshoppers,
starlings and falcons. Foam packing peanuts or any other material that students can
easily pick up will do. If the activity will be done outdoors, dry dog food of two different
colors or popcorn could be used. You may also use the same popcorn or dog food, marking
one third of the amount of food used with a color. Be sure to select a material appropriate
for your setting.

A playing field will work well if the activity is done outdoors. If indoors, use the

gymnasium or other large open floor area. The material you select will represent the food
that the grasshoppers will hunt for and eat. The starlings will hunt for the grasshoppers
and take their food. The falcons will hunt for the starlings and take their food. One third
of the food consumed by the grasshoppers is tainted with a harmful pesticide, (marked or

% pesticides: Chemical agents used to destroy insect pests and thus prevent destruction of agricultural crops.
4 Integrated Pest Management: The practice of using physical measures and natural predators to reduce reliance on pesticides. Crop
rotation, resistant host plants, and the use of parasites are some IPM methods.



a different color) the remaining two thirds is okay. The food is identified by two different
colors. Our example will be: tainted food — red, not tainted — green.

a. Divide the students into three groups. For a class of 26 students, there would be two
falcons, six starlings and eighteen grasshoppers. Whatever the group size, work with
approximately three times as many starlings as falcons and three times as many
grasshoppers as starlings. You may use arm ties and or bandannas of different colors
to identify falcons, starlings and grasshoppers.

Explain that the playing area represents the falcon’s habitat. Ask the students what
needs to be here if , indeed, this is the falcons habitat. (As with all wildlife they need
food, water, shelter and space. The food is the foam peanuts, or whatever you are
using, the water is nearby, but we don't need it for this game, the space is — define
your boundaries and where would the falcons go for shelter nearby — which they are
not going to need during our game).

b. Have the students face away from the activity area as you spread the food material
around the entire area. The amount will depend on the number of grasshoppers (20
pieces each - two thirds green or unmarked and one third red or marked will work
well).

c. Hand each grasshopper a plastic baggie or other container. The container represents
the stomach of whatever animal is holding it.

d. Explain to the students that the grasshoppers will have 60 seconds to gather food
within a designated area (set boundaries). Then the starlings will have 30 seconds to
hunt the grasshoppers, who will try to avoid being tagged by the starlings. When a
grasshopper is tagged, the tagged student must give their bag to the starling and sit
on the sidelines. Then the falcons will have 30 seconds to hunt the starlings — the
same rules apply.

e. When the falcons have reached their time limit have the students form a circle. Those
who do not have bags are dead, having been consumed. Have them identify what
animal they were and what ate them. Ask those who still have bags to empty them
and count the number of red and green or marked and unmarked food pieces they
gathered. List the remaining grasshoppers and the number of red/green or
marked/unmarked pieces in their bag. Do the same for the starlings and falcons.

f. Tell the students that as the grasshoppers were feeding, some of them ingested
poisons in the form of pesticides used to destroy insects that are harmful to lawns and
farm crops. Some pesticides are safe to use others are not. If the remaining
grasshoppers have any red or marked pieces in their bag, they are dead. Starlings
with half or more red or marked pieces are dead. The falcon with the highest number
of red or marked pieces will not die but the bioaccumulation® of poison from the
pesticide will block the production of calcium and the egg shells produced will be too
thin to hatch successfully. When DDT was used from the 1930s until it was banned in
1972, it caused avian predators at the top of the food chain, like peregrines, to dwindle
to near extinction.

5 Bioaccumulation: When levels of a substance build up and become concentrated as they work their way up in the food chain.



g. Review the outcomes of the activity. Ask the students if they know of other food chain
sequences and how toxins® may enter the food chain in different ways. (For example,
aquatic food chains, mammalian food chains, or combinations of these, etc.)

h. To conclude, hold a discussion with your class on the following points:

- Falcons once lived in wild open areas where they ate smaller birds that were exposed
to agricultural pesticides.

- Do you think falcons living in cities are still exposed to pesticides? Why or why not?
(yes, falcons and prey birds range or move long distances and are at times migratory.
They can be exposed to pesticides in cities as well as agricultural areas in other parts
of the world such as Latin America where DDT is still being used).

- As science has evolved or grown, more is known about safe and unsafe pesticides.
How has this knowledge helped the falcons?

Extension:

Review the definition of IPM. To learn more, visit
http://www.cas.psu.edu/docs/CASDEPT/IPM/index.html, “The Pennsylvania IPM Program”, a
cooperative effort involving Penn State University and the Department of Agriculture.

Assessment ldeas:

Divide an 8.5 x 11 inch sheet of paper into two sides. Draw a picture of peregrine falcon
habitat as it may have been many years ago on one side, and on the other side draw a picture
of the peregrines in today’s urban habitat, making sure to include everything the falcons
need (food, water, space and shelter) in each.

Science gave us DDT, but science didn't stop there... the body of scientific knowledge kept on
growing. Have students explain, in their own words, why the flow of scientific knowledge is
important to the falcons, and to people and the environment in general.

® Toxins: Poisonous substances that are harmful to living tissue.



Use the following vocabulary match-up list below and have the students match the term to
the definition. Review the list with the class.

Column A

1. Raptors

2. Habitat

3. Pesticides

4. 1PM (Integrated Pest Management)
5. Bioaccumulation

6. Toxins

Column B

a.

Chemical agents used to destroy
insect pests and thus prevent
destruction of agricultural crops.

The place where a population
(plant or animal) lives and it's
surroundings.

The practice of using physical
measures and natural predators
to reduce reliance on pesticides.

Poisonous substances that are
harmful to living tissue.

When levels of substances build
up and become concentrated as
they work their way up the food
chain.

Birds of prey including: eagles,
osprey, falcons, hawks, owls and
harriers.
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