
Background Information:
The Peregrine Falcon has always been a rare species in New Brunswick.  

Before 1950, we believe there were only a handful of pairs, nesting 
mainly along the Fundy Coast in summer and migrating south to the 

Southern US, Central America and South America in winter.  During the mid to late 
1900’s, this majestic bird of prey all but disappeared from the Maritime provinces 
and other areas because of the effects of DDT, a pesticide that was widely used in 
the Peregrine Falcon’s North American nesting and wintering grounds.

Pesticides include herbicides, fungicides and insecticides and are made to control 
particular organisms.  Herbicides control unwanted weeds, fungicides kill unwanted 
fungi (mushrooms) and insecticides control pest insects.  When these substances 
contain chemical products that do not break down quickly, they eventually build up 
in nature.  Pesticides can accumulate in a water or food source used by humans or 
other species.  The full effects of a pesticide, such as DDT, are not realized until it 
has been in use many years.

DDT is an example of a chemical insecticide that was used heavily throughout 
North America.  In NB, and in many other places where Peregrines were found, DDT 
was used in the 1950s and 60s to combat the spruce budworm and other pests.  
Chemicals like DDT travel up the food chain through insects to their predators and, 
eventually, to top predators such as the Peregrine Falcon. The higher up in the food 
chain an animal is, the greater the concentration of the pesticide toxins in their 
tissues.  As a result, concentrated toxins were ingested by the Peregrine Falcon with 
each pesticide-contaminated meal.

Curriculum 
Links:
 Prepare a chart that 

describes how energy 
is supplied to, and 
how it flows through, 
a food web

 Identify the strengths 
and weaknesses of a 
diagram showing the 
flow of energy in an 
ecosystem

 

Peregrine  
Falcons and 

Bioaccumulation

Summary:
Students will learn how pesticides enter 
the food chain and the consequences of 
their accumulation in Peregrine Falcons.

Learning Objective:
Students will:

1.  learn about the Peregrine Falcon 
and the main contributing factor to its 
endangerment.

2.  apply the concept of a food pyramid to 
DDT bioaccumulation and the Peregrine 
Falcon.

3.  discuss what can be done to prevent 
mistakes, such as DDT bioaccumulation, 
from occurring in the future.

4.  discuss DDT bioaccumulation in the 
Peregrine Falcon and how this might 
be connected to bioaccumulation of 
pesticides and other toxins in the human 
food chain.

Activity 9
Materials: 20 envelopes, 
student copies of Peregrine 
Falcon fact sheet,  
hundreds of small pieces of white paper 
(2/3) and coloured paper (1/3) and students 
notebooks 

Location: Indoors

Time required: 1 hour
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The use of the pesticide DDT didn’t kill the Peregrine Falcons directly, but affected 
their ability to reproduce, often by preventing the females from laying eggs.  When 
eggs were laid, they often had thin shells that broke easily during incubation.  
In the late 1960s and early 1970s, DDT use was banned or restricted in North 
America.  This ban, in combination with Falcon breeding and release programs, 
succeeded in re-establishing Peregrine Falcon populations in areas where they had 
disappeared.  Birds were obtained from falconers and raised in a central facility 
in Wainwright, Alberta.   After several years of carefully rearing and releasing, the 
species has re-established itself in NB and other areas in eastern North America, 
where it had been wiped-out or “extirpated”.  This is one of the most successful 
recovery stories for a species-at-risk. 

The DDT and pesticide threat is still of concern for Peregrine Falcons, as DDT 
continues to be used in some Central and South American countries where 
Peregrines spend the winter. DDT affects Peregrines if they migrate to areas where 
it is still applied.  Other pesticides currently in use may also pose a threat to birds 
of prey.  

 

Activity:
1.  Explain the background information to the class.  Have students read their 

copies of the Peregrine Falcon fact sheet.  

2.  Review the concept of a food pyramid with each of the following points 
representing an energy level in the pyramid.

• trees and plants in forests and agriculture are sprayed with the pesticide DDT

• insects feed on plants contaminated with DDT

• smaller birds feed on insects contaminated with DDT

• Peregrines feed on smaller birds contaminated with DDT

3.  Explain that the class will be divided into three groups with the following 
ratios:

  1 Peregrine Falcon : 3 Smaller Birds : 6 Insects 

4. Divide the class using the suggested ratios and clear the floor space so that 
the class can sit in a circle.  If you wish, nametags can be used for each insect, 
bird and falcon. In the centre of the circle, spread out all the paper pieces. (2/3 
white, 1/3 coloured). 

5. Give each insect an envelope that represents its stomach.  Insects will have 
30 seconds to eat by picking up as many pieces of paper as possible.  Each 
piece of paper food must be picked up individually and placed in the envelope 
before picking up the next piece.  When the teacher signals, the insects begin.  
The smaller birds and Peregrine Falcons sit and wait.

6. After 30 seconds, the smaller birds will fly in and eat the standing insects by 
taking their envelopes.  The smaller birds only have 15 seconds to do this.  
Then the insects sit down and the smaller birds remain standing.



7. The last predator to join the group is the Peregrine Falcon.  The Peregrine 
eats the smaller birds by grabbing all the envelopes each bird is holding.  The 
Falcons only have 15 seconds to do this.  The smaller birds can try to avoid 
becoming prey by running/flying away.

8. Next, the Peregrine Falcons should empty their envelopes on the floor and 
count the number of white and coloured pieces of paper.  If there are any 
insects or smaller birds that weren’t eaten, they should empty their envelopes 
too.

9. Explain to the class that there is a pesticide in the environment.  In this activity 
the coloured paper represents the leaves, or needles, that were sprayed 
with DDT.    If the still-living insects or smaller birds have over 50% coloured 
paper in their stomachs, then they die due to the toxic effects of DDT.  If the 
Peregrine Falcons have over 50% coloured paper in their stomachs, they won’t 
die, but once they lay their eggs, the shells will be so thin that the eggs will 
break before the young hatch.   

10. Have students draw and label a food pyramid that represents this activity.  
Review the concept of bioaccumulation as a class.

11.  Discuss:

a. What have you learned about the structure of food pyramids?

b. Why is it important that both the summer and winter range of the 
Peregrine Falcon be protected?

c. What lessons have you learned about the use of pesticides such as DDT?

d. How can people prevent this type of mistake in the future?

e. What similarities do Peregrines and humans have in their placement on the 
food pyramid?  Is it possible that the effects of pesticide use could affect 
human reproduction after several generations?

f. What would a diagram of the human food pyramid look like?


