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Objectives 
• Students will discover 

how wildlife  managers 
learn what factors affect 
wildlife populations 

• Students will examine 
data and make their own 
hypotheses 

 
Grade Level 
6-8 
 
Time to Complete 
One or more class sessions 
 
Subjects 
Science 
 
Materials 
Copies of data summaries 
and explanations 
 
  

 

Fowl Play 
 
 
Summary 
 
Students use wildlife survey study techniques to discover the cause of the drop in a 
wood duck population. 
 
Background 
 
Wood ducks spend most of their time in ponds and streams near woods. They feed 
mainly on water plants, but also forage for nuts on the forest floor. In the summer, 
their diet includes insects such as beetles, dragonflies, and damselflies. They also eat 
snails, crustaceans, small amphibians, and small fish. 
 
Wood ducks nest in holes in trees, often as far as 50 feet above ground. The female  
lays between 8 and 15 eggs, which she incubates for 28 to 30 days. One or two days 
after hatching, the ducklings leap from the nest and follow their mother to water. 
 
To manage an animal species such as the wood duck and its habitat, biologists survey 
(make detailed observations about) what the animal eats, where it nests, how and 
under what conditions it raises its young, and what diseases, parasites, and predators 
affect it. 
 
Divided into three teams, your class will study the results of surveys and decide why 
the population of wood ducks dropped at each refuge. The methods your students will 
follow are similar to those a wildlife biologist might use.  
 
 
Preparation 
 
Prepare enough copies of each of the three surveys (Habitat, Nest and Wood Duck surveys) for each Refuge team. 
  
 
Procedure 
 

1. Show your class pictures or videos of wood ducks and familiarize them with the background given above and 
any additional information gleaned from the Resources.  

2. Discuss possible causes for a wood duck population drop. Ask the class to think about what information 
might be needed to verify the causes. 

3. Assign each team to investigate a different refuge and give each team the Survey Sheets for their refuge.  

4. Ask the teams to choose one of the three surveys (Habitat, Nest, or Wood Duck) to 
conduct first. Tell them to follow the directions on the Survey Sheet. 
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5. After examining the data, each team should discuss the data and list the factors that may be causing the 
wood duck population to decline. 

6. Repeat this process for the next two surveys.  

7. After discussing all three surveys, each team should write a hypothesis about the cause of the population 
decline in the refuge. 

8. Have each team share their findings with the class. Does the rest of the class agree with the team’s findings 
for that Refuge? Ask each team, What was the first step your team took in solving the problem? Why did you 
start with that?  After each team’s presentation provide the “official” explanation to the class and discuss 
any differences between students’ conclusions and the given explanation. Ask the class, Now that the cause 
of the population drop has been found, what solutions would you suggest? What data would you need to 
test the success of your solutions? 

 
 
Resources 
 

• Wood Duck, All About Birds, Cornell Lab of Ornithology: 
http://www.allaboutbirds.org/guide/wood_duck/lifehistory  

• Wood Duck, Wildlife Library, National Wildlife Federation: http://www.nwf.org/Wildlife/Wildlife-
Library/Birds/Wood-Duck.aspx  

• Wood Duck, Fairfax County Public Schools: http://www.fcps.edu/islandcreekes/ecology/wood_duck.htm 
• Wood Duck pictures, Animal Diversity Web, Museum of Zoology, University of Michigan: 

http://animaldiversity.ummz.umich.edu/accounts/Aix_sponsa/pictures/ 
• Digital Library (Digital photos and other images), U.S. Fish & Wildlife Service: http://digitalmedia.fws.gov/  
• NatureServe Explorer: http://www.natureserve.org/explorer/  

 

 

Adapted from “Fowl Play” in Discover Wildlife in Your World, 1986 National Wildlife Week Educator’s Guide, National Wildlife 
Federation, 1986. 
 

http://www.allaboutbirds.org/guide/wood_duck/lifehistory
http://www.nwf.org/Wildlife/Wildlife-Library/Birds/Wood-Duck.aspx
http://www.nwf.org/Wildlife/Wildlife-Library/Birds/Wood-Duck.aspx
http://www.fcps.edu/islandcreekes/ecology/wood_duck.htm
http://animaldiversity.ummz.umich.edu/accounts/Aix_sponsa/pictures/
http://digitalmedia.fws.gov/
http://www.natureserve.org/explorer/
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GREAT OAK REFUGE 
 

Habitat Survey 
 
 
When a wildlife biologist studies a habitat to learn if anything is abnormal, he/she often does 
these three kinds of research: 

1. collects and analyzes food samples, 
2. collects and analyzes water samples, 
3. traps specimens of other animals that live in the habitat. 

 
Decide which kind of research you want to do first (food analysis, water analysis, or trapping 
other animals), read that section of the Data below, and discuss the information with your 
group. Then read and discuss the remaining two sets of data for the Habitat Survey.  
 
 
  
Food Analysis Data 
 
An analysis of the wood duck’s favorite kinds of food shows nothing unusual. Plants and small 
insects are plentiful and show no diseases or strange chemicals. 
 
 
 
 
 
Water Analysis Data 
 
The water survey shows that the oxygen content is normal and the pH (acid level) is within 
acceptable ranges. There are no unusual chemicals in the water. 
 
 
 
 
 
Trapping Other Animals 
 
By trapping live ducks and mammals, biologists learn that the duck population is smaller than 
normal. However, the raccoon population is up by 40%, the opossum population is up by 25% 
and the red squirrel population is up by 34%. 
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GREAT OAK REFUGE 
 

Nest Survey 
 
 
A wildlife biologist might conduct nest research at three times: 

1. during mating and egg laying, 
2. during incubation of the eggs, 
3. while young are in the nest. 

 
Research performed during the mating and egg laying season would indicate if eggs are being 
laid. If eggs aren’t being laid, the females might be infertile. Research done during the 
incubation period would tell whether or not the eggs are being taken by predators. Research 
done while the young are normally in the nest would show if the eggs have been hatching or if 
predators are killing the young. 
 
Decide which kind of research you want to do first (during mating and egg laying, during 
incubation, or while young are in the nest), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the Nest 
Survey.  
 
 
  
During Mating and Egg Laying Data 
 
The ducks are breeding. Fertile eggs are being laid at the normal rate, eight to fifteen per nest. 
 
 
 
 
 
During Incubation Data 
 
Most nests show a 50% drop in the number of eggs per nest over the four-week incubation 
period. No broken shells are found nearby. 
 
 
 
 
 
While Young Are in the Nest Data 
 
Because of the loss of eggs, the nests contain fewer young than normal. However, the 
ducklings are healthy. 
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GREAT OAK REFUGE 
 

Wood Duck Survey 
 
 
A wildlife biologist studying an animal species might do three kinds of research: 

1. analyze the stomach contents, 
2. perform an autopsy, 
3. analyze the age and ratio of males to females in a population. 

 
To analyze the age and ratio of males to females in a population, the biologist traps some of the 
animals. An unusual ratio of young to adult birds or of male to female birds is a clue to what is 
wrong. Biologists perform autopsies to learn what the animals have been eating and to look for 
poisons, diseases, and parasites. 
 
Decide which kind of research you want to do first (stomach contents analysis, age and sex 
ration analysis, or autopsy results), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the 
Wood Duck Survey.  
 
 
  
Stomach Contents Analysis Data 
 
Nothing unusual is found in the stomachs of the wood ducks. They are eating the food that 
most wood ducks eat. 
 
 
 
 
 
Autopsy Results Data 
 
Autopsies show nothing unusual. 
 
 
 
 
 
Age and Sex Ratio Analysis Data 
 
Surveys show that the number of adult birds is very high and the number of immature 
(young) birds is very low. The ratio of male to female birds is normal. 
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GREAT OAK REFUGE 
 

Explanation 
 
 
This refuge is located in the Pine Barrens area of New Jersey. Some heavy industry is located 
nearby, but most of the area is used for summer vacation homes and farmland. The year 
before, a large forest fire destroyed over 1,000 acres on the eastern side of the refuge. This left 
large numbers of raccoons, red squirrels, opossums and deer without enough food or shelter. 
These animals migrated into the refuge, where they have done some damage. Hungry deer 
have eaten so much vegetation that 20% of the plants have been destroyed. Raccoons and red 
squirrels have eaten wood duck eggs and even some of the ducklings. 
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LOCUST POINT REFUGE 
 

Habitat Survey 
 
 
When a wildlife biologist studies a habitat to learn if anything is abnormal, he/she often does 
these three kinds of research: 

1. collects and analyzes food samples, 
2. collects and analyzes water samples, 
3. traps specimens of other animals that live in the habitat. 

 
Decide which kind of research you want to do first (food analysis, water analysis, or trapping 
other animals), read that section of the Data below, and discuss the information with your 
group. Then read and discuss the remaining two sets of data for the Habitat Survey.  
 
 
  
Food Analysis Data 
 
Large numbers of the water plants eaten by the wood ducks are dying. Analysis shows that they 
are covered with a chemical called PTB. 
 
 
 
 
Water Analysis Data 
 
The water survey shows that the oxygen content is normal and the pH (acid level) is within 
acceptable ranges. There are no unusual chemicals in the water. 
 
 
 
 
 
Trapping Other Animals 
 
Trapping live animals showed that the populations of large animals were normal; the 
populations of small ones were below normal. There were more birth defects than usual among 
large animals. Autopsies of a few dead animals show the chemical PTB in the organs and fatty 
tissues. 
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LOCUST POINT REFUGE 
 

Nest Survey 
 
 
A wildlife biologist might conduct nest research at three times: 

1. during mating and egg laying, 
2. during incubation of the eggs, 
3. while young are in the nest. 

 
Research performed during the mating and egg laying season would indicate if eggs are being 
laid. If eggs aren’t being laid, the females might be infertile. Research done during the 
incubation period would tell whether or not the eggs are being taken by predators. Research 
done while the young are normally in the nest would show if the eggs have been hatching or if 
predators are killing the young. 
 
Decide which kind of research you want to do first (during mating and egg laying, during 
incubation, or while young are in the nest), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the Nest 
Survey.  
 
 
  
During Mating and Egg Laying Data 
 
Adults are behaving normally. Nests contain the normal number of fertile eggs. 
 
 
  
 
 
During Incubation Data 
 
The adults are behaving normally and the eggs are developing naturally. 
 
 
 
 
 
While Young Are in the Nest Data 
 
This survey reveals many dead young. The chemical PTB is found in the stomachs and 
other organs and in the fatty tissues of the young birds. 
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LOCUST POINT REFUGE 
 

Wood Duck Survey 
 
 
A wildlife biologist studying an animal species might do three kinds of research: 

1. analyze the stomach contents, 
2. perform an autopsy, 
3. analyze the age and ratio of males to females in a population. 

 
To analyze the age and ratio of males to females in a population, the biologist traps some of the 
animals. An unusual ratio of young to adult birds or of male to female birds is a clue to what is 
wrong. Biologists perform autopsies to learn what the animals have been eating and to look for 
poisons, diseases, and parasites. 
 
Decide which kind of research you want to do first (stomach contents analysis, age and sex 
ration analysis, or autopsy results), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the 
Wood Duck Survey.  
 
 
  
Stomach Contents Analysis Data 
 
Nothing unusual is found in the stomachs of the wood ducks. They had been eating the same 
kinds of food that all wood ducks eat. 
 
 
 
 
Autopsy Results Data 
 
Autopsies of many dead birds reveal high amounts of the chemical PTB in the stomachs and 
other organs and in the fatty tissues. 
 
 
 
 
Age and Sex Ratio Analysis Data 
 
Surveys show the normal ratio of adults to immature birds and of male to female birds. 
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LOCUST POINT REFUGE 
 

Explanation 
 
This refuge is located in an area of heavy industry. Factories, textile mills, and a large chemical 
plant are located eight miles upstream on the river that runs through the refuge. The chemical 
plant produces chemicals for industrial use, pesticides, and herbicides, including 
dioxymoroclase and PTB. Dioxymoroclase is a pesticide. PTB is a chemical used in an herbicide 
and has been shown to be extremely poisonous, usually killing small animals and causing birth 
defects in larger ones. A chemical plant explosion sent clouds of chemical smoke over the 
refuge. The river washed PTB off the river bank and out of the drinking water supply, but the 
chemical remained on the plants and the ground. 
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SENECA ISLAND REFUGE 
 

Habitat Survey 
 
 
When a wildlife biologist studies a habitat to learn if anything is abnormal, he/she often does 
these three kinds of research: 

1. collects and analyzes food samples, 
2. collects and analyzes water samples, 
3. traps specimens of other animals that live in the habitat. 

 
Decide which kind of research you want to do first (food analysis, water analysis, or trapping 
other animals), read that section of the Data below, and discuss the information with your 
group. Then read and discuss the remaining two sets of data for the Habitat Survey.  
 
 
  
Food Analysis Data 
 
An analysis of the wood duck’'s favorite kinds of foods shows nothing unusual. Plants and small 
insects are plentiful and show no diseases. Some insects show minute amounts of two 
chemicals: 1-2 chloromethane and durpecill. 
 
 
 
 
 
Water Analysis Data 
 
Analysis of the water shows that it contains two chemicals; 1-2 chloromethane and durpecill. 
 
 
 
 
 
Trapping Other Animals 
 
Trapping live animals shows no change in their population levels. 
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SENECA ISLAND REFUGE 
 

Nest Survey 
 
 
A wildlife biologist might conduct nest research at three times: 

1. during mating and egg laying, 
2. during incubation of the eggs, 
3. while young are in the nest. 

 
Research performed during the mating and egg laying season would indicate if eggs are being 
laid. If eggs aren’t being laid, the females might be infertile. Research done during the 
incubation period would tell whether or not the eggs are being taken by predators. Research 
done while the young are normally in the nest would show if the eggs have been hatching or if 
predators are killing the young. 
 
Decide which kind of research you want to do first (during mating and egg laying, during 
incubation, or while young are in the nest), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the Nest 
Survey.  
 
 
  
During Mating and Egg Laying Data 
 
Surveys taken after the ducks have mated prove that eggs are being laid. The eggs, however, 
are infertile and won’t develop. 
 
 
  
 
 
During Incubation Data 
 
A four-week study of incubation shows that the adults are behaving normally and the female is 
sitting on the eggs. By the end of four weeks, however, none of the eggs has hatched. 
 
 
 
 
 
While Young Are in the Nest Data 
 
No young wood ducks are found in the nests. ln fact, the eggs are still there and rotting. 



National Wildlife Week   ►   March 17-23, 2014   ►   www.nwf.org/nationalwildlifeweek  

SENECA ISLAND REFUGE 
 

Wood Duck Survey 
 
 
A wildlife biologist studying an animal species might do three kinds of research: 

1. analyze the stomach contents, 
2. perform an autopsy, 
3. analyze the age and ratio of males to females in a population. 

 
To analyze the age and ratio of males to females in a population, the biologist traps some of the 
animals. An unusual ratio of young to adult birds or of male to female birds is a clue to what is 
wrong. Biologists perform autopsies to learn what the animals have been eating and to look for 
poisons, diseases, and parasites. 
 
Decide which kind of research you want to do first (stomach contents analysis, age and sex 
ration analysis, or autopsy results), read that section of the Data below, and discuss the 
information with your group. Then read and discuss the remaining two sets of data for the 
Wood Duck Survey.  
 
 
  
Stomach Contents Analysis Data 
 
Nothing unusual is found in the stomachs of the wood ducks. They had been eating the same 
kinds of food that all wood ducks eat. 
 
 
 
 
Autopsy Results Data 
 
An autopsy shows that both male and female wood ducks contain the chemicals durpecill and 
1-2 chloromethane. 
 
 
 
 
Age and Sex Ratio Analysis Data 
 
Surveys showed that the number of adult birds is very large and the number of immature 
(young) is very small. The ratio of male birds to female birds is normal. 
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SENECA ISLAND REFUGE 
 

Explanation 
 
This refuge is in a heavily industrialized area. Two steel plants and an automobile assembly 
plant are nearby. Three miles upstream on the river that runs through the refuge is a large 
chemical plant that produces pesticides, herbicides, feed components for domestic animals, 
and chemicals for industrial processes. The chemicals include chlorinated hydrocarbon 
pesticides, 1-2 chloromethane (used in processing hormone pills for human beings; it has been 
shown to stop sperm production in male wood ducks), and durpecill (used in chicken feed as a 
vitamin supplement). Large amounts of 1-2 chloromethane and durpecill were accidently 
dumped into the river when a holding pond overflowed. 
 


