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MIGRATION CYCLES (MODIFIED FOR ADEED)

Overview:
Students play a board game that simulates bird migration from the nesting area in Alaska to the wintering area 
and back again.

Objectives:
The student will:
•	 learn about the population dynamics of migrating birds;
•	 learn about problems birds face during migration and nesting;
•	 learn that birds need wetlands as migration stopovers; and
•	 use basic math skills to calculate changes in population size.

Targeted Alaska Grade Level Expectations: 
Science
[6] SC2.2  The student demonstrates an understanding of the structure, function, behavior, development, life 

cycles, and diversity of living organisms by identifying basic behaviors (e.g., migration, communication, 
hibernation) used by organisms to meet the requirements of life.

[6] SA1.1 The student demonstrates an understanding of the processes of science by asking questions, predicting, 
observing, describing, measuring, classifying, making generalizations, inferring, and communicating.

Materials:
•	 Die
•	 TEMPLATE: “Migration Game Board”
•	 STUDENT INFORMATION SHEET: “Wetland Inhabitants”

Activity Procedure:
1. Groups of 2 - 5 can follow the directions to play the board game.
2. Each player needs one die, a pencil and paper, and a marker.
3. All players begin the game with a flock of 15 young birds. Each player 

should record the initial number of birds in their flock on their paper.
4. The player who rolls the highest value gets to have the first turn.
5. A player rolls the die to determine how many squares to advance. 

The square on which the player lands will then require that the player 
either add or subtract from their total number of birds in their flock. 
The player must then record the number of birds lost or gained, the 
reason for the population change and the ending number of birds, 
on the sheet of paper.

6. lf a player lands on a Weather Chance or Predator Chance, he or she needs to roll the die again to determine 
his or her fate. See the Fate Table to the right.

7. Players travel twice around the board. At the completion of year I, each player caIculates how many young are 
produced, and determines the final number of young birds in his or her flock as follows:

STEP I. Calculate the number of nesting pairs in your flock. Divide the number of birds in your flock by 
two (one male and one female are needed for each nest). (Note, if the number in your flock is odd, then 
use the closest lower even number. For example, if you had 7 birds in the flock, the number of nesting 
pairs would be 6 ÷ 2 = 3.)

STEP 2. Roll the die to determine the average number of young in each nest (clutch size).
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STEP 3. Calculate the number of young produced. Multiply the number of nesting pairs by the average 
number of young produced per nest.

STEP 4. Calculate the new size of your flock. Add the number of young produced to the total number

For example, say at the end of the year there were 8 birds in the flock, so there were 4 nesting pairs. You 
rolled the die and obtained a value of 3 for an average clutch size. 4 X 3 = 12, so there were a total of 12 
young produced at the end of the year 12 + 8 = 20, so the final size of the flock is 20.

8. The winner of the game is the player who gets the largest flock.

Advanced Version:
A. Early Nesters have higher success: Due to short summers in northern areas, only a short time is available for 
nesting. Birds that arrive on the nesting grounds and nest early in the season have a higher nesting success than 
later nesting birds. Nests built later in the summer also mean that young may not have enough time before freeze-
up to store up fat required for the long migration south.

To incorporate this factor, limit the time available for northward migration. If it takes more than five turns for the 
flock to reach the nesting area, nesting success is reduced. Subtract 10% of the young reproduced for every turn 
over five. For example, if it takes 7 turns to reach the nesting area, subtract 20%. If originally you would have had 
12 young produced, subtract 2.4 (.20 X 12), for a final number of young produced of 11.6. (In this exercise, each bird 
represents hundreds of birds in reality, Thus the relevance of the decimal).

B. Not all birds nest: Some of the birds in the flock may not be mature or healthy enough to breed. Account 
for this reduction in potential nesters as follows, toss the die once and multiply the number on the die by 5. This 
is the percentage of birds in the flock that do not nest. Determine the total number of nesting pairs from your 
calculation of the number of birds that DO nest.

For example, say you rolled a 6. Then 30% of the birds in your flock do not nest. Or, 70% of the birds DO nest. If 
there were 8 birds in your flock at the end of the year, then 5.6 (=.70 X 8) birds nest, and you have 2.8 pairs (= 5.6 ÷ 2).

Evaluation: 
1. Students present bar graphs showing the number of birds that died, and number of birds born for each flock.
2. Students write a story detailing the year in the life of their flock and the challenges to survival the birds faced.

Credits: 
This lesson adapted with permission from the Alaska Department of Fish and Game’s Alaska Wetlands and Wildlife 
Curriculum, 2007.
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MIGRATION BOARD GAME
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WETLAND INHABITANTS

Alaska’s Waterbirds and Wetlands
Waterbirds are those species found around fresh water or salt water. These birds get their food from the water 
and can be found in Alaska wetlands. Examples of waterbirds include waterfowl, shorebirds, loons, grebes, gulls, 
terns, cranes, and herons.

Waterfowl. Ducks, geese, and swans together are called waterfowl. The world’s 145 waterfowl species are 
all web-footed swimming birds, and along the edges of their broad bills, they all have a row of tooth-like 
serrations that they use to tear vegetation, grasp small fishes, or strain edible plants from pond water. All 
have downy young that unlike the naked, helpless young of most other birds, are able to see, walk, eat and 
run within hours of hatching.

Divisions. Waterfowl can be divided into two groups: ducks, and geese and swans. The duck group can be 
further sub-divided into diving ducks or “divers” and puddle ducks or “dabblers”.

Some differences. Geese and swans mate for life; they molt (replace their feathers) only once a year; and 
the male guards the nest and helps the female care for the young. They are adapted for walking on land 
and for grazing on vegetation. Ducks on the other hand mate only for a single season, each year going 
through elaborate courtship rituals. The male leaves the female once she begins to sit on the eggs and 
thereafter has nothing to do with her or her young.

Diving ducks dive for dams, insects, crustaceans, fish and deep plants. Most nest at or over water, 
preferring large marshes and lakes. Some divers can go down to 150 feet. When they take off from the 
water, their short pointed wings require that they build up speed in a long pattering run along the water 
surface (loons and grebes also take off this way). Diving ducks that nest in Alaska include the bay ducks, 
also known as inland divers (canvasback, redhead, ring-necked duck, and scaup), and sea ducks (eiders, 
scoters, long-tailed ducks, harlequin ducks, goldeneyes, bufflehead and mergansers).

Dabbling ducks feed on insects and crustaceans on the surface of the water by walking through the water. They 
also feed on bottom-dwe!ling animals and plants by “tipping up” so that only their bottom and wagging tail can 
be seen in areas of shallow water. Because their broad wings allow them to fly quickly off the water when taking 
off, they can nest and feed on small ponds (hence the nickname “puddle ducks”). Mallards, pin tails, green-
winged teal, American wigeon, gadwalls and northern shovelers are dabbling ducks that migrate through and 
breed in Alaska (the mallard is the most common duck in North America).

Loons are striking birds with black and white spots and stripes. They sit low in the water and often sink straight 
down like a submarine. Young loons are carried right on their mothers· backs. In flight, loons hold their heads 
lower than their body. Webbed feet and sharply pointed bills are other characteristics of this excellent diver that 
feeds on fish or aquatic invertebrates. All five species of loons found in North America use Alaska’s wetlands 
and coastal waters for nesting, brood-rearing and wintering. Breeding is most likely to occur on waters that are 
relatively free of human disturbance.

Grebes have long, skinny necks and are smaller than loons. Instead of having webbed toes, grebes’ toes are 
lobed. Like loons, grebes carry their young on their backs. Unlike loons, grebes dive forward, rather than sinking. 
Both red-necked grebes and horned grebes can be seen swimming and diving in Alaska’s freshwater lakes, 
ponds and slow-moving rivers. Western and pied-billed grebes can be found in southeast Alaska during autumn 
and winter.

Shorebirds and waders. Shorebirds, in general, have long legs for wading, short tails, and sharp, pointed 
wings such as falcons and other fast flyers. Dowitchers, godwits, plovers, turnstones, sandpipers, curlews, snipe, 
phalaropes, and yellowlegs are among the many whirling flocks that migrate through Alaska. They stage in areas 
like the Copper River Delta by the millions.
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Some shorebirds are upland birds in the sense that they feed and nest in drier areas away from wetlands; but as a 
group, these birds are among the most abundant users of Alaska wetlands, where they find food, stage along their 
migration route, or nest. Some shorebird species, such as the bristle-thighed curlew, the black turnstone, and the 
western sandpiper, nest only in Alaska wetlands.

Seabirds. A wide variety of birds fit into the category of “seabird”, which include gulls, terns, and cormorants. 
In general seabirds have webbed feet, and their bills are sharp for snatching up fish and invertebrates. Several 
seabirds spend the summer in inland wetlands, although a larger variety of seabirds nest on the coast or on 
islands. Many seabirds spend most of the year (September through April) along the coast or at sea.

Population Trends of Waterbirds
Natural fluctuations. Populations of waterbirds naturally fluctuate in response to climatic conditions, ecological 
factors (habitat conditions and predators ), and the effects of human actions. Many waterbird species that occur 
in Alaska are still abundant, but some populations have shown downward trends recently and others over the 
long term.

Who’s stable? Examples of populations of species that appear to be healthy in most areas are gulls, swans, snow 
geese, dabbling ducks and sandhill cranes. Examples of species that have experienced some decline in the past 
but have since increased include cackling and white-fronted geese in western Alaska, and the Aleutian goose. 
(The Aleutian Canada goose population was as low as 800 birds in 1967 but now is over 80,000 birds and has 
been removed from the endangered species list.) Examples of species that appear to be diminished or declining 
are the emperor goose, the dusky Canada goose, most sea duck species (eiders, scaters, long-tailed ducks), and 
most shorebirds. Among the species that are officially listed as threatened or endangered are the Eskimo curlew, 
spectacled eider and Steller’s eiders that breed in Alaska.

Waterbird Migration
Migration is a mysterious topic. How do birds, fish, mammals, and insects travel such immense distances with 
such exactness?

Some migratory animals travel at night, some during the day, some in the skies, some on land, and others deep 
within the sea. Unerringly, migrating animals locate their necessary habitats. Scientists have proposed that 
migrating animals use the stars, the sun, and even the Earth’s magnetic field for guidance. Some animals such as 
salmon, use their sense of smell to guide them. Most migrating species probably use a combination of means to 
guide their journeys.

Geese migrate along flyways. Geese migrate in a Vee or cluster formation at about 50 mph. Their movement 
is steady and unhurried and closely follows the movements of the seasons. Geese migrate along four different 
flyways (Pacific, Central, Mississippi, and Atlantic), which are generalized migration pathways. Geese make their 
spring migration (south to north) from February to April. Fall migrations (north to south) occur from September 
to December. Some birds use only the Pacific Flyway while others cross or use all four North American Flyways. 
Although species’ actual migrations do not strictly conform to these flyways, they are a useful way of generalizing 
migration routes .

Many migrate. There are a variety of remarkable migrating waterbirds in Alaska, including ducks, geese, 
swans, cranes, herons, gulls, terns and shorebirds. Arctic terns make the longest joumey, traveling all the way 
from Antarctica to Alaska to breed. Wetlands are important to all for both breeding and wintering. Additionally, 
wetlands are important stopover sites for food and rest during the long migrations.
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Migratory Bird Banding
Route study. Bird banding allows researchers to study migratory birds routes. Through recovery and sightings 
of bird bands, researchers can determine which flyways are being used, as well as how long migration takes. 
From bird band returns biologists have discovered that during spring migration birds make more stopovers as 
they follow improving weather northward. In fall, the birds wait and move south all at once to good weather.

Banding Lab. The U.S. Fish and Wildlife Service Bird Banding Laboratory in Laurel, Maryland maintains a record
of all bird bands in the United States. All researchers must obtain permits from the Bird Banding Laboratory in 
order to embark on a bird-marking project. Marked birds must have a silver colored U.S. Fish and Wildlife band 
with an 8 or 9 digit number. This number and all information about the bird – such as sex, age, weight, condition, 
date, and place of banding – are on file at the Bird Banding Laboratory.

Finding banded birds. If you find a banded bird and can read any or all of the numbers on the bands or the 
neck collar, you should contact the U.S. Fish and Wildlife Service and they will forward the information to the 
Bird Banding Laboratory. The laboratory staff will look up the numbers and contact the biologists who initiated 
the study. The biologists will then use the information that you gave them about the circumstances in which you 
saw the bird in their studies. The laboratory will also let you know when and where the bird was banded.


