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Introduction
These curriculum materials are focused on Alaskan species that are managed by the U.S. Fish and Wildlife
Service with particular emphasis on those found on islands and shorelines included in the Alaska Maritime
Wildlife Refuge.  Some of the information and activities also appear in the Alaska Wildlife Curriculum unit
"Wildlife for the Future."  The "Wildlife for the Future" unit was developed by the Alaska Department of Fish
and Game and encompasses principles of Alaska wildlife management and conservation.

A multi-media teaching kit will be available at the Alaska Islands and Ocean Visitor Center in Homer.  You
will be able to arrange for instructors to lead your class in activities included in this curriculum. (More
information about the Visitor Center education programs is available at http://www.islandsandocean.org.)

This teaching packet is designed to help you introduce the concepts of "biodiversity" and "endangered"  to
your students in a hands-on interactive way.  It is divided into five sections.

  Section 1 introduces the concept of biodiversity and habitats - key elements in the survival of plants and
animals in ecosystems around the world.

 Section 2 introduces you and your students to the Endangered and Threatened species of Alaska, with a
few key species selected as focal points.

 Section 3 provides activities to help you and your students explore some of the factors that contribute to
changes in population size and population dynamics. Activities focus on extinction, carrying capacity
and counting populations.

 Section 4 includes activities that look at human and natural events that can have a catastrophic impact
on species and human interventions that have had both positive and negative effects on local
populations.

 Section 5 is focused on special stories about endangered species and on successful recovery efforts by
wildlife management agencies.  Here you will have an opportunity to do a fun puppet show about
extinction and lead your students through two flannel board stories about recovery efforts for the
Aleutian Canada Goose and the Short-tailed Albatross.

At the end of the Activity Guide you will find appendices with information on the Endangered Species Act,
and Coloring Pages for younger students.

Species covered in this activity guide:
Endangered and Threatened Species

Short-tailed Albatross
Aleutian Shield Fern

Aleutian Canada Goose (recovered species)

Species Vulnerable to Becoming Endangered
Kittlitz's Murrelet

Pribilof Rock Sandpiper
Northern Sea Otter

Threatened Species NOT covered in this
activity guide:

Steller's Eider
Spectacled Eider

Information and activities about these sea
ducks can be found in the Sea Duck Activity

Guide put out by the Center for Alaskan
Coastal Studies
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Alaska is unique in that we have many healthy populations of species of plants and animals that, in other
parts of the country, are considered threatened or endangered.  Alaska's size, percent of undisturbed habitat
and small population contribute to this phenomenon.  Still, even in Alaska we have plant and animal species
that have become extinct, are listed on the endangered species list, are considered a threatened population or
have been listed as a species of concern.  Although there are differences between those plants and animals
listed at the federal and state level, the reasons for their listing and their need for protection remain important.

There are many factors that can contribute to a species becoming threatened or endangered.

   Declining Populations
If a species' population reaches a level where the recruitment of young does not replace the
mortality rate of the adult population, then the total population begins to see a decline.  Once
the population gets below a critical point, recovery is very difficult, sometimes impossible.
There are many reasons why a population may experience a decline, for example, a natural or
human disaster wipes out a large number of plants or animals, an over harvest of the species
occurs, there is a significant reduction of the animal's food source, or the animals may face
high stress from predation.

 Rarity
If the population of a plant or animal is naturally small, or the plant or animal is only found in
a small area, then the rarity of the plant or animal may cause its listing since any one of the
factors mentioned above could easily wipe out a population.

   Restricted Distribution
Restricted distribution is similar to the limitations of a rare species in that it means a species is
not able to expand it's habitat so as to adapt to changes it might encounter.  It's unique location,
such as an island habitat makes it vulnerable to disturbances and more difficult to increase its
dispersal.

  Sensitivity to Environmental Disturbance
If a species is particularly sensitive to environmental disturbances then its population could
suffer severe declines in the aftermath of a large scale human or natural disaster.  Sea ducks
are a good example of an animal that is sensitive to environmental disturbances because they
congregate in such large numbers during the winter prior to breeding season and they molt
flight feathers, so they would not be able to escape a disaster such as a large scale oil spill.

 Life History
A species' vulnerability to impacts to their population has a lot to do with their life history.
Some animals that only produce one young, or small egg clutches, are at risk if too many
breeding seasons go by and they are not able to successfully reproduce.  Some animals that do
not reproduce until they are four or five years old are at risk if disturbances to the young

Background
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Background continued...

adults occur before they have been able to breed and reproduce.  Unique adaptations of a
plant or animal can sometimes play a role in their demise - a particularly beautiful feather,
warm fur, large amounts of blubber, flightlessness, slow moving, etc.  These factors can contribute
to a population's drastic reduction in numbers and have in the past as humans expanded their
explorations of new lands, had little controls or laws governing their actions and had a growing
population extracting more natural resources.

The two concepts of biodiversity and island biogeography are important to understanding the health of
ecosystems and the importance of working towards protecting species in trouble and preserving necessary
habitats to ensure all ecological levels are functioning properly.

  Biodiversity
Biodiversity is a measure of the total amount of variety in terms of species or genetics.  As we
encounter a loss of plant and animals species through extinction the biggest consequence to
the planet is a loss of biodiversity.  Biodiversity is important to the health of the plant for many
reasons.  Biodiversity contributes to all of life's processes.  Diversity helps with nutrient cycling
in ecosystems, adaptations of species to different and changing habitats and human endeavors
such as agriculture, and medical needs. Biodiversity helps the quality of the environment and
health of all living things.  People value biodiversity for many reasons, including aesthetic,
moral, spiritual, educational, economic, and recreational reasons (World Wildlife Fund, 1999).

 Island Biogeography

Islands are typically too small or too isolated to support a variety of species.  In the 1960s
Robert MacArthur and Edward O. Wilson came up with the theory of island biogeography,
based on studies that had been done on species of plants and animals inhabiting islands of
different sizes.  This theory states  that more species will be able to live on islands that are larger
and closer to a mainland or a larger body of land than on smaller islands that are spread
further apart and are farther from the mainland. Islands, because of their isolation, are more
ideal places for unique species of plants and animals to evolve.  Unfortunately, islands can also
be places of "concentrated extinction."  Of 724 known animal extinctions in the last 400 years,
about half were of island species, and of the bird species that have become extinct in that
period, at least 90 percent were island dwellers (Kasnoff, 2000).  In many ways, ecosystems on
the Aleutian Islands can be looked at with the theory of island biogeography in mind.  The
Aleutian Shield Fern is an example of a plant species that has a very small population which is
limited to only one specific place on an island.  If anything were to happen to a significant
portion of that plant population, it would easily become extinct.  The Aleutian Canada Goose is
another example of how species can easily succumb to an invasion of introduced species such
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as domesticated animals or pests (foxes and rats) for which they are unprepared to defend
themselves against.  Predation on their eggs and chicks almost decimated their population.  In
places where a loss of habitat is occurring at a rapid rate, fragmentation of habitats creates
"islands" that mimic the same principles as those found on "real" islands and species of plants
and animals are affected in the same way.  In this way, the principles of island biogeography
can be applied to many areas and lessons can be learned from the experience of conserving
island plant and animal species.

References:
Kasnoff, Craig.  In the Wild Spotlight:  Island Biogeography (and fragmentation).
Http:// www.bagheera.com. 2000.

 World Wildlife Fund. 1999. A Biodiversity Education Framework.

Background continued...
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SECTION 1

BIODIVERSITY
AND

HABITATS
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Background:Background:Background:Background:Background:

Alaska is a large state with distinct ecosystems  separated by geological and geographic boundaries.  The
habitats within these ecosystems are home to a wide variety of plant and animal species.  A large portion of
the state is relatively isolated from major human influences while a small portion has had continual and
relatively large-scale human development and influence since the early 1700s.  This Activity Guide will
focus on the area of the state delineated by the Alaska Maritime Wildlife Refuge and the habitat require-
ments of the plants and animals found there.  The Maritime Refuge encompasses most of coastal Alaska
and includes the Aleutian and Pribilof Islands.  These areas are characterized by relatively mild tempera-
tures (in the southern reaches), a large amount of precipitation, relatively treeless terrain and inaccessibility.
The areas have been occupied by Alaska Native populations for centuries, who have subsisted in these
areas harvesting from the land and sea.

Alaska can be divided up into 6 climatic regions (Pearson and Hermans, 2000):  Arctic, Southeast Region,
Interior, Southcentral, Western Coast and Aleutian Region.  Various factors influence an areas' climatic

designation.  Latitude is
one influence and
influences daylength on a
seasonal  basis. Maritime
and continental influences
are another factor that
affects a regions'
environmental
composition.  Fairbanks
and Nome are at the same
latitude, but Nome faces
the Bering Sea.  The
Bering Sea is cool in the
summer and keeps Nome
cool as well, whereas
Fairbanks is far removed
from any large body of
water and can be much
warmer in the summer.
The Alaska Maritime
Refuge is in the Aleutian
Region climatic region.

Regions in Alaska
Flannel Story BoardFlannel Story BoardFlannel Story BoardFlannel Story BoardFlannel Story Board

From:  Alaska in Maps, A Thematic Atlas, Edited by Roger W. Pearson and Marjorie Hermans, University
of Alaska, Fairbanks, 2000.
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Regions in AlaskaRegions in AlaskaRegions in AlaskaRegions in AlaskaRegions in Alaska          continued...continued...continued...continued...continued...

This region has no continental influences.  It is characterized by severe winter storms and cool summer
temperatures.  The Southeast Region has a similar amount of precipitation and temperature as the
Aleutian Region but geographic influences vary enough that they have very different ecosystems.  The
Southeast Region is less windy, a little warmer and has more sunny days thereby supporting lush forests in
Southeast Alaska.  The Aleutian Islands, on the other hand, have no forests.  The Southcentral climatic
region has both continental and maritime influences.  Mountain ranges stop moisture from the Gulf of
Alaska and are largely glaciated.  In the winter, this region is influenced by both the warmer, unfrozen
Gulf of Alaska (for example, Homer area) and the frozen continental Interior (for example, Soldotna/Kenai
area).

Endangered and Threatened Species or Populations and their Climatic Regions:
Steller's Eider:  Arctic, Southcentral, Western Coast, Aleutian Region
Spectacled Eider:  Arctic, Western Coast
Short-tailed Albatross:  Aleutian Region
Aleutian Shield Fern:  Aleutian Region
Bowhead whale: Arctic, Western Coast
Humpback whale:  Aleutian Region, Southcentral and Southeast Region
Sperm whale:  Southeast Region, Southcentral, Aleutian Region
Fin whale: Western Coast, Aleutian Region
Steller Sea Lion (Western population):  Southcentral, Aleutian Region
Sei Whale: Aleutian Region
North Pacific Right Whale: Aleutian Region
Blue whale: Aleutian Region
Leatherback sea turtle: Aleutian Region, Southcentral, Southeast Region

Delisted Species:
Aleutian Canada Goose:  Aleutian Region
Gray whale:  Arctic, Western Coast, Aleutian Region, Southcentral, Southeast Region

Candidate Species:
Beluga whale (Cook Inlet population):  Southcentral
Northern Sea Otter (Southwest population):  Aleutian Region
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Alaska is a large state with many different areas.  Let's divide the state into 6 different regions and find out
what types of plants and animals can be found there and the kind of weather each place has.

The first region is the Arctic - a place where there is very little to no sunlight in the winter and daylight all the
time in the summer.  The Arctic actually gets very little snow - it is like a desert - but because it remains so cold
all winter - the snow that does fall stays for a very long time.  Underneath the soil is permafrost - frozen soil
- which stays frozen all the time - summer and winter.  Plants that grow here are small but plentiful in the
summer.  There are no trees.  It is a rich area for nesting waterfowl, shorebirds and migrating mammals such
as caribou.  The threatened Spectacled Eider breeds here.  The Arctic Peregrine falcon, which was once listed
as endangered, breeds here as well.  Mammals that live here are arctic fox, polar bear, musk ox.  Whales
migrate to the arctic ocean to feed in the summer and seals can be found there year round.

The Interior is the next region of the state - since it is so far from the ocean it gets very hot in the summer and
very cold in the winter.  There is still permafrost on many areas so the trees and plants do not grow very tall,
but there are areas where birch, aspen, and spruce trees grow well.  Food for animals is scarce so there are
fewer animals found here - moose browse on willows, bald eagles nest in the forest and many ducks migrate
through on their way to nesting grounds.  Other animals include the wolf, grizzly bear, lynx and snowshoe
hare.

The next region is the Western Coast which is full of small lakes and ponds and is generally very flat.  Two
major rivers (the Yukon and Kuskokwim) end here and create big delta areas that are rich in plants and
insects - just right for nesting waterfowl and shorebirds.  The Bering Sea keeps the temperatures cool in both
summer and winter.  It is an area of rich salmon runs returning to the rivers and many bears.  It is a very
important nesting area for many of the geese, tundra swans and sandhill cranes.

The Aleutian region is made up of the Aleutian Islands and the end of the Alaska Peninsula.  This is an area of
active volcanoes, cloudy, rainy and windy weather and cool temperatures.  There are no trees on the islands
and plants are very small.  This is the home of the Aleutian Shield Fern which is found only on the island of
Adak and is listed as endangered.  The Aleutian Canada goose nests only on these islands and many sea
ducks and other waterfowl winter around these islands.  The mammals that live here have been introduced
by humans.  Marine mammal life, such as sea otters, seals, sea lions and migrating whales are plentiful.

Southcentral Alaska is where most of the people live.  There are big mountains and lots of glaciers in this area.
The weather is both cold and dry like the interior and cool and wet like the other coastal areas.  Many plants
and animals live in this area.  It is rich for salmon, brown and black bears, mountain goats and moose.  There
are big spruce trees and many deciduous trees like birch and cottonwood as well.  Prince William Sound and
Kachemak Bay are very rich with intertidal life, waterfowl and marine mammals.

Southeast Alaska is known for it's rainy weather and big spruce and hemlock trees.  Here the temperature
stays about the same all year round.  The land is very mountainous and there are many small rivers and
glaciers.  Sealife and marine mammals are more common than land mammals.  Bald eagles love this area
because of all of the salmon that return to the rivers.

Let's see where the animals on our Endangered Species list can be found and place them in the region they
either migrate to or live in.  As you can see, each area of the state is unique and special for the plants and
animals that live there.  Many of these plants and animals could not live in the other areas of the state.  Alaska
is very big indeed!

Alaska's Many Regions
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Biodiversity Grab Bag
TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:      K-8th

Objectives:Objectives:Objectives:Objectives:Objectives:

Students will be introduced to the concept of
biodiversity through metaphors that can be related
to the meaning and benefits of biodiversity.

Concept:Concept:Concept:Concept:Concept:

Biodiversity is  the survival of a variety of species on
earth.  There are many benefits to maintaining
biodiversity on our planet.

What YWhat YWhat YWhat YWhat You Need:ou Need:ou Need:ou Need:ou Need:

 Grab Bag
 Stethoscope
 Tools
 Binoculars
 Felt Earth
 Plastic Food
 Protest Sign
 Doll

Background:Background:Background:Background:Background:

In this activity, students are introduced to the concept
of biodiversity and given the opportunity to make
connections between the meaning and benefits of
biodiversity and common everyday items they know.
This activity involves exploring metaphors.  A brief
review or explanation of metaphors may be
necessary if you have not covered this as a class.

Procedure:Procedure:Procedure:Procedure:Procedure:

Introduce the term biodiversity to your students.
Write the word "Biodiversity" on the board and ask
for possible definitions.  Break the word down into
two parts and review the meanings of "bio" (life) and
"diversity" (variety) as keys to understanding the
meaning of the word.  Engage students in a brief
discussion about the definition of biodiversity, the
numbers of species on the earth and some open
ended discussions about the importance of having
all of these species.

Tell your students that you have a special bag filled
with symbolic items that represent the different
reasons for preserving biodiversity and what
biodiversity can mean to us.  Ask them to brainstorm
different ways biodiversity might be important to
their lives.

Next hold the bag up in the front of the room and
have students come up one by one to pull an item
from the grab bag.  Have the student try to guess
the metaphor and discuss it's meaning.
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GrGrGrGrGrab bag  fab bag  fab bag  fab bag  fab bag  for biodivor biodivor biodivor biodivor biodivererererersity:sity:sity:sity:sity:

Protest Sign:
Biodiversity Belongs

Plants and animals have a right to exist whether or not they
are useful to humans

Stethoscope:
Biodiversity helps us heal ourselves

Many plants provide valuable medicines to the world

Tools:
Biodiversity keeps natural areas together

Every time we lose a species we change the way an ecosystem
works - all of the parts are intertwined

Binoculars:
Biodiversity attracts tourists

People like to go to places to see nature and ecosystems -
tourism is a rapidly growing industry.  Ecotourism can be done
in a  sustainable manner, especially in protected areas.

Felt Earth:
Biodiversity help life continue on earth

Biodiversity helps to keep the gene pool strong and the
more species there are, the more adaptability there will be to
changing  conditions like global climate change.

Plastic Food:
Biodiversity gives us food

Humans depend on a variety of plants and animals to breed
crops and animals suitable for use on farms.  Twenty species of plants
give us 80% of what we eat - if something happens to these crops,
the more resistant wild varieties might help.

D o l l :
Biodiversity helps us preserve OUR diversity

Human cultures are dependent on local ecosystems and the
diversity of plant and animal life to sustain them - cultures that
live close to  the land are more susceptible to being threatened
when there is a loss of biodiversity in their area.

This lesson was adapted from: A Canadian National Park endangered species curriculum
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:      5th - 7th

Objectives:

Students will form a definition of species while
observing biological diversity in the form of species
diversity.  They will compare species diversity in
two different habitat types.

Concept:

By comparing different habitats students will gain an
understanding of the adaptations necessary for
organisms to survive and gain an understanding of
the diversity found in various habitats.

What You Need:

♦  a circular item to identify a plot (hula- hoop, stakes
    and string, for example)
♦  hand lens
♦  small ruler
♦  a field notebook
♦  clipboard
♦  pencils
♦  plant field guides and Alaska Ecology Cards

Background:

In this activity, students measure species diversity
in much the same manner as scientists. A species is
a population of organisms that are alike, and that
are able to produce offspring that can breed again.
Scientists often compare small areas in order to draw
conclusions about the biodiversity of a larger area.
Selecting  sample sites that represent a larger area
and classifying species are tools to measure

biodiversity.  When your students use the results of
their survey to predict the effects of habitat
changes, they are facing the same questions that
wildlife managers encounter. Managers try to
predict and monitor changes in species diversity
after forest fires, beetle outbreaks, drought or
floods, human development, or as one animal high
on the food chain becomes more abundant or
scarce. Questions that scientists ask and try to
answer include the following.

♦  How do changes in a plant community (forest,
wetland, tundra, etc.) affect wildlife that depend on
that community for some or all of their habitat needs?

♦  Who eats whom?

♦  What other species may be impacted because of
the interrelationships of living things in an
ecosystem?

♦  How many individual animals might be affected
if the habitat is lost?

♦  How significant will the loss of individuals be to
the continuance and abundance of the population?

♦  Will the elimination of one population or species
from an area result in the loss of other populations
or species?

♦  What is the carrying capacity for a population
(How much habitat is needed to support a
population)?

♦  How can impacts to wildlife be balanced against
human needs and desires that lead to land use
changes?

Biodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field Tripripripriprip
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Procedure:

IN ADVANCE, select two outdoor areas that are
distinct “habitat types” for your sampling unit (for
example, a pond and a paved playground, a forest
and a lawn, a wet tundra site and a pingo). If you
can find an area with two habitat types in close
proximity, you can split the class and complete data-
gathering in one day; otherwise, it will require two
field trips.

IN CLASS,IN CLASS,IN CLASS,IN CLASS,IN CLASS,

1. Define or review the definition of species (a
population of organisms that are alike and are able to
produce offspring that can breed again.)

2. Describe the habitats you have chosen and ask them
to  predict what types of living things/species (or
evidence of living things) they might find in each one.

3. Make a chart with two columns, one for Site 1 and
one for Site 2. For each type of habitat, record student
predictions under the heading “Species Predictions.”
Under each heading, make two columns, one for
“Plants,” and one for “Animals.” Leave room to list
“Species Found” after the field trip.

4. Divide the class into groups. Give each team a
clipboard, small ruler, and hand lens. Each team will
keep a field notebook. Explain that they will be
making detailed notes and sketches of each species,
not collecting plants and animals.

OUTDOORSOUTDOORSOUTDOORSOUTDOORSOUTDOORS  (or in class)

1. Teams set up study areas at the site by creating
circular plots of equal size.

2. Tell students that the goal is to find the greatest
number of different plant and animal species within
their sampling unit. Students will need to look
closely to determine whether the plants and animals
they observe are different species. For example, a young
plant, a dead plant, and a mature plant of the same
species may look different, but they should count as
one species.

3. If students don’t know a name for each plant or
animal, they should make notes or sketches and give
it a descriptive name (for example, “white flowered
plant”). Allow 20 or more minutes for them to make
their lists.

4. Repeat steps 1-3 in the second sampling unit
which should be a different habitat type.

5. After completing the activity in both sampling
units, ask the teams to count the number of species
they found in each plot.

BACK IN CLASSBACK IN CLASSBACK IN CLASSBACK IN CLASSBACK IN CLASS

1. Add the heading “Species Found” to the charts you
made and list the different species found. Total the
number of different organisms found in each sampling
unit.

2. Define the term biodiversity (the variety of living
things). Explain that one measure of biodiversity is the
number of species in a particular area. Lead a
discussion by asking the following questions:

 What site had the highest diversity of
species?

Biodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field Trip rip rip rip rip continued...continued...continued...continued...continued...



Center for Alaskan Coastal Studies
2003

 17

Endangered Species Curriculum

 Why might one habitat type have more or
less species diversity than another?

 What positive and negative effects can
people have on the biodiversity of an area?
If you visited an area that people had
disturbed or developed as one of your sites,
use that as the example

 Of the organisms that live in this areas,
which ones did you find?

 Would you find more or different species at
a  different season?

 If you were to spend more time doing this
study, what other species do you think we
would see?

 What are the nonliving things that might
affect these living things (for example, soil,
rain, sunshine)?

Extensions:

A. Compare habitats along a line. Stretch a 30 meter-
long rope “line transect” so that it crosses two habitats.
Students walk along the transect and list all the species
they see within 10 centimeters of the line (students
can use a small ruler to check the distance). Use field
guides to identify unknown species or make
descriptive notes to research species back in the
classroom. Review the transect data to determine
which plants and animals are found in both habitats
and which are only found in one or the other.

B. Focus on local animals. Discuss whether common
local animals have specialized habitat requirements.
Discuss their abilities to travel, or disperse to other areas
of similar habitat. Can they travel centimeters? Meters?
Kilometers?

C. Learn local plant knowledge. Invite a bilingual
teacher, elder or knowledgeable community member
to teach plant names and traditional uses in different
languages and cultures.

D. Turn drawings into guide book. Make drawings
of species found in the plot. Then compile a classroom
guide book.

E. Study life in soil samples. Take samples of soil to
search for organisms in the soil.

F.  Expand on local habitat types.  Discuss how
different habitat types could meet the habitat
requirements of different animals, using local examples.

G. Compare diversity at other seasons. Return to the
sites at a different season and compare the data.

Biodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field TBiodiversity Field Trip rip rip rip rip continued...continued...continued...continued...continued...

Reprinted from:
Alaska Department of Fish and Game. 2001. Alaska Wildlife
Curriculum.  Anchorage, AK:  Alaska Department of Fish and
Game
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Objectives:

Students will investigate biological diversity, make
comparisons and observe aspects of biodiversity.

Concept:

Students discover, explore, and observe the diversity
of life outdoors.

What YWhat YWhat YWhat YWhat You Need:ou Need:ou Need:ou Need:ou Need:

For each student:

♦ Five “Biodiversity Cards”  selected for your area
        or season (laminated or copied on waterproof
        paper for a rainy climate).

Procedure:

IN ADVANCE, select an area for the scavenger hunt

1. IN CLASS, distribute the cards. Use them on the
school grounds or on a field trip. For younger students,
read the directions on the cards.

2. Ask students to report back on what they found or
didn’t find.

Conclusions:

When the class is back at school, have each student
portray a living thing he or she observed.

Extensions:

A. Customize the scavenger cards. Make your
own cards for your area or for different seasons.
Illustrate cards for students who cannot read.

B.  Gather biodiversity evidence.  Students bring
back evidence (drawings or descriptions) of different
living things for use on a  “Biodiversity on Display”
bulletin board.

C. Bird feeder diversity study.  Make a class bird
feeder(s) with different kinds of food (sunflower, suet,
peanuts, for example) and observe how many and what
kinds of birds come to the feeder. Students observe
which birds eat what kind of food. Discuss how a
variety of seeds may increase the variety of birds.

Scavenge for Biodiversity

Credit:
Adapted from “Biodiversity: the spice of life,” Biological Diversity
Makes a World of Difference, National Park Service and National
Parks and Conservation Association, Washington, DC, 1990 and
the Alaska Wildlife Curriculum, 2001, ADF&G

TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades: K-4 K-4 K-4 K-4 K-4ththththth
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Target Grades: K-4th

Objective:

Students will demonstrate how habitat loss affects
wildlife populations.

Concept:

Students create habitat for one pair of Bald Eagles
and simulate the effects of habitat loss on
populations.

What You Need:

♦ Recorded music
♦ paper or cardboard
♦ crayons or marking pens
♦ scissors, glue
♦ colored construction paper
♦ OPTIONAL: To illustrate the story for
    young students, pictures of Bald Eagles,
   their nest tree, nest, and main food.

Procedure:

1. Explain that during the time a pair of Bald Eagles
is raising their young, they live in an area called a
nesting territory where they can find all their
habitat needs –  food, water, shelter, and space in a
suitable arrangement.

2. Each nesting territory can only support one pair
of Bald Eagles and their young. When the young
eagles get bigger and are able to fly, they fly away
and find their own territory. The adult eagle will often
migrate somewhere else during winter; but next
summer they will return to the same nesting territory
to nest again.

3. Read and write on the board (or use pictures) the
following description of Bald Eagle habitat
requirements:
"Bald Eagles eat salmon, other fish, and refuse. They
build their nests in large trees.”

4. Tell students they will be using art supplies to make
a territory that will meet all the habitat needs of a
pair of eagles (you may want to write “food, water,
shelter, and space” on the board as a reminder). They
can draw or cut the construction paper and glue it
onto the paper or cardboard.

5. Distribute art supplies. Each student will make a
habitat for one pair of Bald Eagles. After the students
complete their territories, have them share what they
did in small groups.

6. Ask the class if they can think of ways Bald Eagle
habitat could be changed or lost (not enough salmon
return, mud slides or stream deterioration, polluted
oceans, for example). Explain that if the eagles cannot
meet all of their habitat needs, they can no longer
live in that territory. Tell them they will be playing a
game to find out what happens to an albatross
population when habitat is lost.

7. Tell each student to place his or her habitat under
a desk or a chair.

8. Students will be a pair of Bald Eagles. They must
find a place to live. Remind them that each habitat
is enough for only one pair of Bald Eagles. The
student must sit in the chair above the habitat when
the music stops.

9. Play rounds of “musical chairs,” removing one or
more territories from beneath the chairs or desks each
round. Let the students know what is happening to
the habitat. For example, say “a nesting tree was cut

Musical Habitats
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down, one habitat is destroyed” or “a lake was polluted,
habitat for two eagles was destroyed” as you remove
the habitat). Do this in such a way that the students
need to move farther to get to the remaining
territories.

10. If a student sits in a chair or desk with no territory,
that student is out of the game and can help you
remove habitat. Continue the game until only one
territory remains.

11. Ask the following questions:

  What would happen to Bald Eagles that cannot
find a territory with all of their habitat needs?
(They would have to find a territory somewhere
else or die.)

  What happened to the population of eagles
as habitat was removed? (It got smaller.)

  What would happen to eagles if the last eagle
died? (They would be extinct.)

EXTENSIONS:

Add “endangered” status to the game. Define the
term endangered – in danger of becoming extinct.
Play the game again and ask the students to decide
when the eagle population should be considered
threatened  and when it should be considered
endangered. (There is no set population size that
triggers the listing so the students can discuss what
they consider a small population.) When is the
population extinct? (When the population drops to zero
or drops below the minimum threshold that can sustain
the population.)

After the students choose a population level that will

trigger an endangered label, play the game a third
time. When the population reaches the low level set
by the students and becomes endangered, have the
students who are no longer living albatross help repair
the habitat to stabilize the population. Students could
also make rules about what people should not be
allowed to do that would affect the eagles’ habitat.

Musical Habitats continued...

Reprinted from:
Alaska Department of Fish and Game. 2001. Alaska Wildlife
Curriculum.  Anchorage, AK:  Alaska Department of Fish and
Game
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SECTION 2

THREATENED AND
ENDANGERED
PLANTS AND
ANIMALS IN

ALASKA
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Alaska is unique among the states in retaining
nearly all of its native animals and plants in
their natural diversity and abundance. Our
geographical isolation, relatively recent
growth in population, limited development,
small agricultural industry, conservative laws
governing the introduction and importation of
exotic animals, and a little luck, all contribute
to this favorable condition.

Alaska has one of the shortest lists of
endangered and threatened species of all the
states. Many species that are rare,
endangered, or have been extirpated elsewhere
in the United States are thriving in Alaska.
For example, the grizzly (or brown) bear was
once common throughout the western United
States — as far east as Minnesota and south
into Mexico. Today remnant populations
persist only in remote areas of Idaho,
Montana, Wyoming, and Washington. In
contrast, Alaska has a healthy population of
approximately 31,000 grizzly bears, widely
distributed throughout the state.

The gray (or timber) wolf was once among the
most wide-spread mammals in North America.
As civilization pushed westward and the
wilderness was tamed, competition for game,
conflicts with livestock interests, and the
commonly held belief that all predators were
“varmints,” led to the deliberate extermination

of wolves in much of the United States. Today
the wolf survives as an endangered species in a
handful of
states; however,
more than 7,500
wolves populate
Alaska — from
the most remote
wilderness region to
the suburbs of our largest cities.

Although the bald eagle is well on its way to
recovery, this uniquely American bird is still
classified as threatened in most of the lower
48 states. The eagle’s decline during the past
half century was primarily due to reproductive

failure caused by pesticides, such as
DDT. Persecution and habitat

destruction contributed to
shrinking populations.

Today, of the
estimated 50,000

bald eagles found in
the United

States,
approximately 80 percent soar in Alaska
skies. Alaska eaglets have been shipped to New
York, Tennessee, North Carolina, Indiana,
Missouri, and California to aid recovery
efforts in those states. As a result, bald eagles
are regaining their place in the American
landscape.

Endangered Species in Alaska
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From ADF&G Website:
Http://www.wildlife.alaska.gov/aawildlife/endangered/
es_non.cfm

Caribou once inhabited most of the states
along the Canadian border. About two dozen
animals, a single small band that ranges into
the Idaho
panhandle and
northeastern
Washington from
Canada, are all that
remain in the
contiguous United
States. Nearly one
million of these northern nomads, distributed
among twenty-five separate herds, migrate
across Alaska and easily outnumber the state’s
human population.

When it comes to preserving its plants and
animals, Alaska’s advantage over the rest of
the country — indeed, over most of the world
— has been the state’s remoteness and
isolation. Alaska was still a sparsely populated
Russian territory when many wildlife species
elsewhere were hunted to extinction or lost
due to industrial and agricultural development
and a lack of knowledge about habitat
requirements, ecological relationships, and
scientifically-based wildlife management.
Thanks to advances in science, increased
awareness, and more enlightened attitudes
toward the natural world, Alaskans have
avoided many mistakes of the past.

Grizzly bears, wolves, bald eagles, sea otters,
caribou, peregrine falcons, marten, lynx, river
otters, wolverines, loons, and trumpeter swans
all continue to thrive in Alaska but are uncommon
or absent in much of North America. With
continued careful management and, above all,
adequate habitat protection, these and a host of
other fish and wildlife species will remain integral
and valued parts of Alaska’s environment for as
long as the rains shall fall and the rivers flow.
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ENDANGERED, THREATENED, PROPOSED, CANDIDATE, AND DELISTED 
SPECIES IN ALASKA, March, 2004 

 
SPECIES MANAGED BY U.S. FISH AND WILDLIFE SERVICE 

 
 
 

SPECIES AND STATUS 

 
DATE 

OF 
STATUS 

CRITICAL 
HABITAT 

DESIGNATED 
ON 

 
 

LEAD 
OFFICE 

 
 
 

RANGE IN ALASKA 
Endangered      

Short-tailed albatross (Phoebastria albatrus) 7/31/00 n/a Anchorage U.S. Territorial waters, Gulf of Alaska, 
Aleutian Islands, Bering Sea coast, 
Japan, Russia, high seas 

Eskimo curlew (Numenius borealis) 3/11/67 n/a Fairbanks No longer occurs in Alaska 
Aleutian shield fern (Polystichum aleuticum) 2/17/88 n/a Anchorage Adak Island 

Threatened      
Spectacled eider (Somateria fischeri) 5/10/93 2/6/01 Fairbanks Western and Northern Alaska, Bering 

Sea, Chukchi Sea  
Steller's eider (Polysticta stelleri) 6/11/97 2/2/01 Fairbanks Southwestern, Western and Northern 

Alaska, Bering Sea, N. Pacific 
Proposed      

Northern sea otter, SWAlaska population 
(Enhydra lutris kenyoni)  

2/1/04 n/a Anchorage Coasts of Aleutian Islands, Alaska 
Peninsula, Kodiak Archipelago  

Candidate      
None     

Delisted      
Arctic peregrine falcon  

(Falco peregrinus tundrius) 
10/5/94 

 
n/a Fairbanks Northern and Western Alaska 

American peregrine falcon  
(Falco peregrinus anatum) 

8/25/99 
 

n/a Fairbanks Interior Alaska 

Aleutian Canada goose  
(Branta canadensis leucopareia) 

3/20/01 n/a Anchorage Aleutian Is., Semidi Is. 

         

 
SPECIES MANAGED BY NATIONAL MARINE FISHERIES SERVICE1, 2

 
SPECIES AND STATUS 

FREQUENCY OF 
OCCURRENCE 

 
RANGE IN ALASKA 

Endangered   
Steller sea lion (Eumetopias jubatus) west of 144o Regular Bering Sea, N. Pacific 
Blue whale (Balaenoptera musculus) Rare Bering Sea, Gulf of Alaska, N. Pacific 
Bowhead whale (Balaena mysticetus) Regular Chukchi Sea, Beaufort Sea 
Fin whale (Balaenoptera physalus) Regular Chukchi Sea, Bering Sea, Gulf of Alaska, N. Pacific 
Humpback whale (Megaptera novaeangliae) Regular Bering Sea, Gulf of Alaska, N. Pacific 
North Pacific right whale (Eubalaena japonica) Rare Bering Sea, Gulf of Alaska, N. Pacific 
Sperm whale (Physeter macrocephalus) Regular Bering Sea, Gulf of Alaska, N. Pacific 
Sei whale (Balaenoptera borealis) Rare Gulf of Alaska, N. Pacific 
Leatherback sea turtle (Dermochelys coriacea) Rare Gulf of Alaska 

Threatened   
Steller sea lion (Eumetopias jubatus) east of 144o Regular Bering Sea, Gulf of Alaska, N. Pacific 
Loggerhead sea turtle (Caretta caretta) Rare Gulf of Alaska 
Green sea turtle (Chelonia mydas) (incl. agassizi)  Rare Gulf of Alaska 

Proposed   
None   

Candidate   
Cook Inlet beluga whale (Delphinapterus leucas) Regular Cook Inlet 

Delisted   
Gray whale (Eschrichtius robustus)  Regular Chukchi Sea, Bering Sea, Gulf of Alaska, N. Pacific 
1 Under the Endangered Species Act of 1973, as amended, the National Marine Fisheries Service is responsible for listed 
anadromous and marine fishes and marine mammals other than sea otters, manatees, and dugongs. 
2  A number of listed trout and salmon species that spawn in the lower 48 Pacific Northwest may occur in Alaskan waters 
during the marine phase of their life cycle.  For information on these, you may visit the NMFS Northwest Region website:  
http://www.nwr.noaa.gov/  or call (206) 526-6150.   
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E - Endangered: A species which is in danger of extinction throughout all or a significant portion its range. 
T - Threatened: A species which is likely to become endangered within the foreseeable future throughout all or a significant 
portion of its range. 
D - Delisted: A species that has been removed from the list of threatened and endangered species. The Fish and Wildlife 
Service will monitor these species for a period of at least five years following delisting. 
C - Candidate: A species for which the Service has on file sufficient information on biological vulnerability and threat(s) to 
support proposals as threatened or endangered.   
P – Proposed: A proposal rule to list this species as either threatened or endangered has been published in the Federal 
Register. 

 
ADDRESSES AND PHONE NUMBERS 
 
U.S. Fish and Wildlife Service 

Anchorage Fish and Wildlife Field Office 

605 West 4th Avenue, Room G-61 
Anchorage, Alaska 99501 
TEL: 907-271-2888 
FAX: 907-271-2786 

U.S. Fish and Wildlife Service 

Fairbanks Fish and Wildlife Field Office 

101 12th Ave. Box 19, Room 110 
Fairbanks, Alaska 99701 
TEL: 907-456-0203 
FAX: 907-456-0208 

 
U.S. Fish and Wildlife Service 
Juneau Fish and Wildlife Field Office 

3000 Vintage Blvd., Suite 201 
Juneau, Alaska 99801-7100 
TEL: 907-586-7240 
FAX: 907-586-7099 

 
U.S. Fish and Wildlife Service 
Alaska Regional Office 

Division of Endangered Species 
1011 E. Tudor Road 
Anchorage, Alaska 99503-6199 
TEL: 907-786-3520 
FAX: 907-786-3350 

 
National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 

Anchorage Field Office 

222 West 7th Avenue, Box 43 
Anchorage, Alaska 99513-7577 
TEL: 907-271-5006 
 

 
National Marine Fisheries Service 
National Oceanic and Atmospheric Administration 

Protected Resources Division 

P.O. Box 21668 
Juneau, AK 99802-1668 
TEL: 907-586-7235 
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Northern
Sea Otter

Resource information on the WEB:
Species Fact Sheet "biologue":

http://www.r7.fws.gov/fisheries/mmm/seaotters/decline.htm#

Information about sea otter life history, ecology, and restoration following the Exxon Valdez
oil spill:

http://www.evostc.state.ak.us/pdf/rnseot.pdf

Conserving Sea Otters in Southwest Alaska: accepting the challenge:

http://www.r7.fws.gov/fisheries/mmm/seaotters/pdf/
Conserving%20Fact%20Sheet%20Jun%202002.PDF

Background information on sea otters related to proposed listing – range maps, photos, video
clips:

http://alaska.fws.gov/media/seaotter2004/index.htm

Fact sheet on hunting and use of sea otters by Alaska Natives:

http://alaska.fws.gov/LawEnforcement/factsheets/seaotter.pdf
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Sea Otter
Species ID and Conservation Page

Sea otter transplants provided the nucleus
for a southern  sea otter population which
remains in a threatened status in Washington,
Oregon, and California.
     During the mid to late-1980s, a substantial
decline occurred in the number of otters in
Southwest Alaska (Aleutian Islands, Alaska
Peninsula, and Kodiak Archipelago). Numbers
in the Aleutians declined from an estimated
55,000-74,000 animals (half of the world
population at the time) in mid-1980s to less
than 9,000 in 2003. Declines of 65% and
55% occurred in the Alaska Peninsula and
Kodiak areas, for an overall decline of 56-
68% over 10-15 years.

The Sea Otter’s Role in the Ecosystem

Sea otters are the textbook example of a
“keystone” predator in kelp beds. They can
dramatically change the structure and
complexity of this ecological community and
thus, they have a role in  increasing diversity
and productivity.  By consuming grazers, the
animals that feed on kelp, the sea otter
enhances kelp production in the kelp forests
that are among the most diverse ecosystem on
Earth.  A classic study in the Aleutian Islands
demonstrated the relationship between the
otters, the sea urchins that were  their
preferred foods, and the kelp which was the

Sea otters once thrived over a large coastal
area of Russia, Alaska, and the West Coast of
North America as far south as Baja California.
While Alaska was a Russian possession, they
were aggressively exploited for their superior
fur — possibly the finest in the world. Between
the mid-1700s and early 1900s, commercial
hunting by the Russians brought the entire
species to the brink of extinction. In 1911,
when an International Fur Seal Treaty halted
the hunting, only 13 small remnant populations
were known to exist in Alaska. Following this
protection, otters from 11 of these populations
gradually recovered and re-colonized their
former range in Alaska. Alaska Natives are
permitted to harvest otters for traditional uses
under the terms of the Marine Mammal
Protection Act.
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preferred food of the urchins. When otters
were present in the system, the kelp forests
were lush and provided cover and food for a
variety of other animals and encrusting algae.
When otters were absent, the urchins reduced
the kelp forest into "barrens". During the
recent decline in otter numbers, sea urchins
are thriving. This provides evidence that

starvation was not the cause of the decline. As
expected, as the urchins grew larger and were
more abundant, kelp stands declined.

The Southwest Alaska Population

In February, 2004, the U.S. Fish and Wildlife
Service proposed that this population be
considered for listing as a threatened species.
At the time of the proposed listing:.

The cause of the population decline was
not clear

Production of young did not appear to
be reduced

No evidence existed that starvation,
disease, or contaminants were involved
in the decline.

No evidence existed that entanglement
in commercial fishing gear or
competition with fishermen for prey
species was playing a significant role in
the decline, and annual subsistence
harvest by Alaska Natives was believed
to be too low to contribute significantly
to the decline.

Some evidence pointed to predation by
killer whales as a possible cause of the
decline in the Aleutian Island chain.

The  types of  evidence that pointed to
increased predation by killer whales included
the number of observations of attacks of sea
otters by killer whales, comparisons of
disappearance of sea otters from areas that
were accessible or inaccessible to killer whales,
and a model that estimated the number of
otters that killer whales would need to have
eaten each year to account for  the rapid
decline.

Scientists hypothesize that the decline in sea
otters and loss of kelp forests is the end-result
of a chain of ecological interactions: changes in
ocean conditions related to climate cycles
reduced or altered stocks of small fish that
were the primary food of harbor seals and sea
lions, the harbor seals and sea lion populations
declined drastically,  killer  whales shifted to
eating  sea otters, sea otters declined, sea
urchins  increased and overgrazed the  kelp
forests.
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TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades:     K-5K-5K-5K-5K-5ththththth

Objective:Objective:Objective:Objective:Objective:
To learn about the special adaptations sea otters have
that distinguish them from other types of marine
mammals.

Concept:Concept:Concept:Concept:Concept:
Northern environments present special challenges for
marine mammals.  Sea otters have unique
adaptations for surviving in arctic and subarctic
waters which have also contributed to their
population decline.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
see next page

Sea Otter Survival

What to Do:What to Do:What to Do:What to Do:What to Do:
Introductions:Introductions:Introductions:Introductions:Introductions:
Present a slide show to the class showing examples
of different types of marine mammals discussing
general characteristics of each and special
adaptations they each may have for survival in their
unique habitats.  If slides are not available, use photos
from wildlife magazines or books from the library
to initiate discussion.

Procedures:Procedures:Procedures:Procedures:Procedures:
Make a copy of the Sea Otter Discovery Passport for
each student.  Divide the class into 4 equal groups
that will rotate between stations.  Exploration at the
stations can be as involved as you want to make it.
This activity can be done in a 50 minute class period
with students rotating every 10 minutes, but students
will get more out of each station if you can arrange
for at least 15 minutes of exploration at each station.

DiscoveryDiscoveryDiscoveryDiscoveryDiscovery
Stations:Stations:Stations:Stations:Stations:

Station 1: FStation 1: FStation 1: FStation 1: FStation 1: Fabulous Fabulous Fabulous Fabulous Fabulous Fururururur
InvInvInvInvInvestigations with a micrestigations with a micrestigations with a micrestigations with a micrestigations with a microscopeoscopeoscopeoscopeoscope

ComparComparComparComparCompare and contre and contre and contre and contre and contrast mammal furast mammal furast mammal furast mammal furast mammal fur
Counting hair fCounting hair fCounting hair fCounting hair fCounting hair folliclesolliclesolliclesolliclesollicles

Oil and water on furOil and water on furOil and water on furOil and water on furOil and water on fur

Station 2: Why DStation 2: Why DStation 2: Why DStation 2: Why DStation 2: Why Dononononon’’’’’t Seat Seat Seat Seat Sea
OtterOtterOtterOtterOtters Fs Fs Fs Fs Frrrrreeze?eeze?eeze?eeze?eeze?

Sink or SwimSink or SwimSink or SwimSink or SwimSink or Swim
Magic MittsMagic MittsMagic MittsMagic MittsMagic Mitts

Station 3: FStation 3: FStation 3: FStation 3: FStation 3: Food Food Food Food Food Findindindindind
Skull investigationSkull investigationSkull investigationSkull investigationSkull investigation

TTTTTell-ell-ell-ell-ell-TTTTTale Tale Tale Tale Tale Teetheetheetheetheeth
SeafSeafSeafSeafSeafood Buffood Buffood Buffood Buffood Buffet Gameet Gameet Gameet Gameet Game

Station 4: TStation 4: TStation 4: TStation 4: TStation 4: Trrrrraits and Taits and Taits and Taits and Taits and Trrrrracksacksacksacksacks
FFFFFeet and Teet and Teet and Teet and Teet and Trrrrracksacksacksacksacks

Ollie Otter Lunch Bag POllie Otter Lunch Bag POllie Otter Lunch Bag POllie Otter Lunch Bag POllie Otter Lunch Bag Puppetuppetuppetuppetuppet

Students should explore the station and record their
"findings" in their passport.  Wrap up the activity by
discussing the various findings of the groups and
sharing drawings.  The extension activities Sea Otter
Wall Hanging and Sea Otter Story Time are excellent
whole group wrap-up activities.
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Station 1: Fabulous Fur
Sea Otter Fur Pelt

Other mammal fur samples
Hand lenses
Microscope
Small bowls

Water
Cooking oil (colored black)

Spoons or droppers
Dishwashing detergent (Dawn)

Plenty of paper towels!

Station 2: Why Don't Sea Otters
Freeze?

Large bowl or tub
Ice

Water
Insulation Mitts (see Instructions)

Mitts with no insulation
(enough for one each if possible)

Mitts filled with Crisco (2 minimum)
Mitts filled with shredded paper or cotton balls

(2 minimum)
Small Bowl

Sponges

Station 4: Traits and Tracks
Sea Otter track cards
Sea Otter track molds

Plaster
Paper cups
Craft sticks

Water
Paper bags

Sea Otter puppet handout

Materials Needed for each stMaterials Needed for each stMaterials Needed for each stMaterials Needed for each stMaterials Needed for each station:ation:ation:ation:ation:

Station 3: Food Find

Small Mirror
Sea Otter Skull
Sea Otter Teeth

Peanut Butter Dough
Seafood Buffet Game

Sea Otter Survival continued...

Dough Recipe:
2 cups smooth peanut butter
2 1/2 cups powdered milk
2 1/2 cups powdered sugar
2 cups white corn syrup

Mix all ingredients together and pout a small
portion on the waxed paper.  Makes about 25
small balls of dough

(Pillsbury Sugar Cookie Slice and Bake
dough may also be used)
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Sea Otter Survival continued...
Instructions for each station:

StStStStStation 1: Fabulous Furation 1: Fabulous Furation 1: Fabulous Furation 1: Fabulous Furation 1: Fabulous Fur

Students will investigate the properties of marine
mammal fur.  They will be observing the various
structures of different types of mammal fur and
comparing them to marine mammal fur and
recording their observations.  They will be
investigating fur structure under a microscope and
hand lens.  They will also be investigating the
waterproof qualities of fur by experimenting with
oil, water and fur.  Students will investigate the
dangers of crude oil on fur (as in the case of an oil
spill) and experiment with cleaning the oiled fur with
dishwashing detergent - a common method used in
oil spill cleanup of damaged sea mammals and
waterfowl.  Encourage the students to discuss the
benefits of a sea otter fur for protection and warmth
(they lack the protective layer of blubber common
in most marine mammals) and the dangers of toxic
oils that can harm their fur's insulating properties
and can also sicken a sea otter through ingestion
during preening.  Cleaning and drying the fur will
also help ready the station for the next group - so be
sure the students complete this step!

StStStStStation 2: Why Sea Otters Don'tation 2: Why Sea Otters Don'tation 2: Why Sea Otters Don'tation 2: Why Sea Otters Don'tation 2: Why Sea Otters Don't
FreezeFreezeFreezeFreezeFreeze

Students will investigate the insulating properties of
marine mammal fur and blubber.  Students will
compare insulating properties of mitts that are filled
with Crisco (blubber), shredded paper and/or cotton
balls (fur) and nothing.  They will discuss what a sea
otter must do to keep warm in northern waters and
speculate as to why they don't have blubber like other
marine mammals.  Students will also experiment
with floating and sinking properties using sponges.
This simulates how air is trapped in fur to help insulate
the otters, but also must be released in order for them
to dive for food.

StStStStStation 3: Food Findation 3: Food Findation 3: Food Findation 3: Food Findation 3: Food Find

Students will investigate sea otter skulls and their
teeth and play a game that identifies and investigates
their primary food source.  Students will use a mirror
to look at their teeth and make a prediction about
what the teeth of a sea otter might look like.

Investigation options:

K-3 Students:
Make a dough out of peanut butter (see recipe on
previous page) and have students do an imprint of
their molars and their canines, compare this to an
imprint from a sea otter skull.  Look at the
imprints and the diagram on the passport and talk
about what each type of tooth is used for.  Write
down two things that are similar and two things
that are different about each set of teeth.

4-6 Students:
Play the seafood buffet game.  Have the students
record their energy token points on their passport.
Discuss the results of the game as a class during a
wrap-up time.

StStStStStation 4: Tation 4: Tation 4: Tation 4: Tation 4: Tracks and Tracks and Tracks and Tracks and Tracks and Traitsraitsraitsraitsraits

K-3 Students:  Students will make a sea otter puppet
to take home or display on a bulletin board.  Students
can discuss food types and the sea otter's use of tools
(a rock) for eating.  Puppets can be stuffed and used
for a display or taken home as a puppet.

4-6 Students:  Older students will investigate sea otter
tracks by making a plaster cast from a sea otter track
mold and looking at sea otter tracks.  They will also
discuss a sea otter's adaptations for swimming and
eating.
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Directions for making mitts:Directions for making mitts:Directions for making mitts:Directions for making mitts:Directions for making mitts:

Uninsulated mitt:  Using two quart size Ziploc
freezer bags (you can use regular Ziploc bags if
freezer bags are not available, they just may not last
as long), make a mitt by turning one bag inside out
and placing it inside the other bag, matching the blue
and red zipper strip at the top.  Zip the bags together.
Seal the bags with duct tape around the upper edge.

Insulated mitt:  Using two quart size Ziploc freezer
bags (you can use regular Ziploc bags if freezer bags
are not available, they just may not last as long), fill
one bag with approximately 3 cups of insulating
material.  Turn the second bag inside out and place
it inside the first bag, matching the blue and red
zipper band.  Zip the bags closed and seal with duct
tape.  Using your hands, evenly distribute the
insulating material.

Make enough uninsulated mitts so that each student
at the station has one uninsulated mitt.  Make at least
two each of the insulated mitts to experiment with.

Sea Otter Survival continued...

Sea Otter Model:
Make a sea otter model using a plastic milk jug and
paper machè.  Otters can then float and be part of a
display for other classes or parents.  Otter models
can also be used to discuss the benefits of a buoyancy
and how sea otters use their floating bodies as food
trays and for carrying their young.  Give yourself at
least 2 class periods to complete this project.

Survival is the Name of the Game
Activity:
See the list of resources for information on  how to
obtain a copy of this great game that looks at
adaptations of animals for survival in their unique
habitats.

Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:

Group Discussions:
Discuss results of the experiments as a class.  Try to
encourage students to make comparisons between
sea otter characteristics and characteristics of other
types of marine mammals that they may be familiar
with.

Sea Otter Wall Hanging:
Make a mural or a sea otter wall hanging with the
students' drawings of sea otters.  Incorporate
illustrations from the Kelp Bed Food Web Activity if
desired.  Follow the manufacturer's directions for
using fabric crayons and transfer pictures onto a
large piece of fabric or onto individual fabric blocks
which can then be sewn together for a fantastic
classroom display!
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StStStStStation 1 - Fabulous Fur:ation 1 - Fabulous Fur:ation 1 - Fabulous Fur:ation 1 - Fabulous Fur:ation 1 - Fabulous Fur:

Adaptation -  Fur:  Students should be able to see a
distinct difference between the different types of
mammal fur.  Use hand lenses and a microscope, if
available, to look at the fur samples, making a note
of how far apart the hairs are spaced and if they are
round or flat.  A sea otter's dense fur traps air and
allows it to be water repellent and also float.  Explain
to the students that this helps the fur trap air -
making it a super insulator for the sea otter.

The oil experiment is a very simplified way of looking
at how oil can affect marine mammals (and
waterfowl) in the event of an oil spill.  The best
experiment would be to use motor oil, but the toxic
nature of motor oil makes it impractical for use with
students.  Apply a few drops of black food coloring
or ink to cooking oil and rub if onto the fur.
Experimenting with the different types of fur should
produce different results.  The use of dishwashing
detergent (Dawn brand) to clean both the water and
the fur is an example of a very effective method of
oil spill cleanup that actually takes place.  Get
creative with this experiment by providing different
materials to use as "scrubbing agents" such as cotton
balls, sponges, spoons, etc.

In the event of an oil spill, oiled marine mammals
and birds can die from a number of factors.  They
can get hypothermia because the insulating
properties of the fur and downy feathers has been
destroyed and they can get poisoned by ingesting
the toxic oil while grooming their fur and preening
their feathers in an attempt to get them functioning
correctly.

Explanation of StExplanation of StExplanation of StExplanation of StExplanation of Stationsationsationsationsations
Station 2 - Food Find:

Adaptation - Carnivores: The teeth of sea otters are
specialized to capitalize on the local food source.  Sea
otters are carnivores that  have large canines and
carnassials for crunching.

StStStStStation 3- Why Don't Sea Otters Freeze?ation 3- Why Don't Sea Otters Freeze?ation 3- Why Don't Sea Otters Freeze?ation 3- Why Don't Sea Otters Freeze?ation 3- Why Don't Sea Otters Freeze?

Adaptation - Insulation:  The students will discover
the air trapping quality of the dense sea otter fur
examined at station 1.  At the insulation station they
will feel how well the fur insulates and keeps them
warm, as compared to no insulation and "blubber"
(Crisco).  The denseness of sea otter fur makes it some
of the finest in the world.  Sea otter trap air in their
fur to keep them warm, other marine mammals have
hollow fur which uses the same principal to maintain
warmth.  Some marine mammals as well as some
sea birds, such as the puffin, have extra fat (or
blubber) to keep them warm in the northern waters.

Sea Otter Survival continued...

StStStStStation 4 - Tation 4 - Tation 4 - Tation 4 - Tation 4 - Tracks and Modelsracks and Modelsracks and Modelsracks and Modelsracks and Models

Adaptation - web feet Sea otters have webbed hind
feet to help them swim efficiently in the ocean.  Their
front feet have claws which they use to grasp marine
invertebrates and hold them on their stomachs while
eating.  Sea otters use shells to break open other
marine invertebrates such as crabs and sea urchins.

Draw a Sea Otter:  Students will notice that some
sea otters have dark underfur - almost black - while
their guard hairs may be black, pale brown or silver.
Older animals often develop a silvery head (ADF&G
Wildlife Notebook Series).
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PASSPORT TOPASSPORT TOPASSPORT TOPASSPORT TOPASSPORT TO
SEA OTTERSEA OTTERSEA OTTERSEA OTTERSEA OTTER
DISCOVERYDISCOVERYDISCOVERYDISCOVERYDISCOVERY

Station 2  -  Why Don't Sea Otters Freeze?Station 2  -  Why Don't Sea Otters Freeze?Station 2  -  Why Don't Sea Otters Freeze?Station 2  -  Why Don't Sea Otters Freeze?Station 2  -  Why Don't Sea Otters Freeze?
Each team member will compare and contrast an uninsulated mitt with an insulated mitt.  You will also
compare the various types of  insulation and speculate on their ability to keep a sea otter warm in the
subarctic waters.
1.  Place one hand in an empty mitt and plunge it into the ice cold water.  How does the water feel?
__________________________________________________________________________________

2.  Now keep one hand covered with an empty mitt and put a mitt with insulation on the other hand.
Plunge both hands in the tub of  ice cold water.  Which hand feels warmer?______________
Which type of insulation did you experiment with?____________________

3.  Repeat the above experiment with a different insulation mitt.  Which hand feels
warmer?________________  Which type of insulation did you experiment with?________________

4.  Now compare the two insulated mitts with each other.  Which one makes your hand feel
warmer?____________________________   Why do you think one type of insulation is better than the
other?___________________________

How could dense fur keep the sea otter from freezing?______________________ Can you think of  any
other animals that benefit from extra layers of  fat or feather insulation? _______________

Sea otter fur also helps them float.  Pick up a sponge and try to submerge the sponge in the tub of  water.
What happens? _________________
Is there a way to make the sponge stay on the bottom of  the tub? _______________________________
How could a sea otter's fur be like a sponge? __________________________________________________



2.  Now examine an-
other piece of fur with
a hand lens and a micro-
scope.   Draw what you
see.

3.  Now, let your fur float on top of  the water.
Spoon water onto the fur.  Does it soak in? _____
Does it get wet?  _____ Take a second piece of
fur and put 2 drops of oil on it and rub it in.  Now
let it float on the water.  Spoon water onto the
fur.  Does it get wet?  _____ Does the water form
little pools on the fur?_____
Why? ______________________

12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
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12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456
12345678901234567890123456789012123456

Station 1  -  Fabulous FurStation 1  -  Fabulous FurStation 1  -  Fabulous FurStation 1  -  Fabulous FurStation 1  -  Fabulous Fur
1.  Examine each piece of fur using a hand lens
and then a microscope.  Can you see any differ-
ences?
Draw what you  see.  Be as detailed as you can!

4.  If there was an oil spill how could you clean an
animal's fur and clean up the oil in the water?
________________________________________
________________________________________

Take your fur out of  the water and place two drops
of detergent into the bowl.  What
happened?________________________________

Using the dishwashing detergent, clean your fur
for the next group to use.

Station 3  - Food FindStation 3  - Food FindStation 3  - Food FindStation 3  - Food FindStation 3  - Food Find
Look at your teeth in the mirror.  How many different
kinds of teeth do you have?
Are they flat or pointed?
What do you use your teeth for the most?

Now take a ball of dough and flatten it with your hand.
Press the flattened dough up against your back and front
teeth - try to get an imprint of at least half of your mouth.

Now look at the diagram to the right.  Which one is a
diagram of your teeth and which one is a diagram of a
sea otter's teeth.

Whose teeth are these?

What do sea otters use their teeth for mostly.

How do they compare with your imprint?

Name two things that are the same about
your teeth and a sea otter's.

Name two things that are different.

Energy Token Points



Carefully observe the pictures of the sea otters.  Make a note of the general body shape of the animal and
any other distinguishing marks that might help someone identify this animal out in the wild.

Use the space below to make "field sketches" of special features you have observed.

Use pencil, crayons, markers or fabric crayons to make a transferable sea otter for a wall hanging or
pillow.

Draw a complete picture of a Sea Otter hereDraw a complete picture of a Sea Otter hereDraw a complete picture of a Sea Otter hereDraw a complete picture of a Sea Otter hereDraw a complete picture of a Sea Otter here

Station 4  - Tracks and ModelsStation 4  - Tracks and ModelsStation 4  - Tracks and ModelsStation 4  - Tracks and ModelsStation 4  - Tracks and Models

Carefully observe the pictures of the sea otters.
Make a note of their feet and then look at the
models of the sea otter tracks.

Make a plaster cast of one of the sea otter
tracks (front paw or rear flipper) by
filling a paper cup with plaster, add 1
spoonful of water and stir.  Continue to
add water until your plaster is the
consistency of pancake batter.  Pour
your plaster into the mold and let sit
while you work on your sea otter sketch.

Paper bag sea otter puppet:  Cut out the sea otter parts and
glue them to your paper bag using the completed puppet as
your model.  If your puppet is for a display you may stuff
your bag with newspaper and secure the open end with string
or tape.  Your sea otter can now float on his back in your
display.
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Kelp Bed Food Web
Objective:Objective:Objective:Objective:Objective:
To understand the interconnectness of food webs and
the role of sea otters as a keystone species in marine
food chains and biological communities.

Concepts:Concepts:Concepts:Concepts:Concepts:  Each component of a food chain or
web plays an important role through its direct and
indirect connections to all other members. Some
species also play a driving or keystone role for the
entire community. Sea otters are a keystone species
in kelp forest habitats because their presence or
absence can determine the ability of the kelp forest
to provide food and shelter for a variety of plants and
animals.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
♦ Sea Otter Food Chain cards
♦ ball of yarn
♦ wire or lightweight rods for mobiles
♦ tagboard
♦ Colored sash or colored name tags

green - enough for each student
50% blue
25% red

♦  A stopwatch or wristwatch
♦  Data board
♦  Marker

BackgroundBackgroundBackgroundBackgroundBackground
The first  two activities introduce students to the food
chain and web relationships of the northern sea ot-
ter and the interconnectedness of the different com-
ponents in that food web. The last activity, The Food
Chain Game, gives students an opportunity to ex-
perience the changes  in the food chain that occur
as sea otter populations increase or decline in areas
with offshore kelp forests.

The otters' keystone role is  indirect; otter predation
can keep sea urchin numbers low enough that kelp
forests flourish and provide a complex structure  in
marine habitats. Many animal species, especially
juvenile fish and shellfish are provided shelter from
strong currents in kelp forests and the long blades
and stipes are sites for attachment for a variety of
other seaweeds and colonial invertebrates. Few or
no sea otters "release" sea urchins to grow larger and
reproduce to reach numbers where they can
devastate the kelp forest, unleashing a cascade of
effects on the food web.

Sea Otter
Fish

Mussels Clams

Orca Whale

Diatoms

Sun

Sea Urchins

Harbor Seal

Sea Lion

Kelp Algae

?

Some of the Sea Otter Food Chain Cards were reprinted from: Alaska
Department of Fish and Game. 2001. Alaska Ecology Cards.
Anchorage, Ak: Alaska Department of Fish and Game.
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WWWWWeb of Life Activity:eb of Life Activity:eb of Life Activity:eb of Life Activity:eb of Life Activity:

Objective:  Students will demonstrate a typical
marine food web using sea otters.

Using the Sea Otter Food Chain Cards provided, copy
and laminate enough cards to be distributed to each
member of the class.  Be sure to include organisms
from each level of the food web.

Punch a hole and tie a string in each card so the
students can easily wear them.

Use the ball of yarn to play the Web of Life Game.

Students form a large circle, shoulder-width apart.
Explain that you will be making a simple food web
that will show how all of their organisms are linked
together in one way or another.  Give one end of the
string to the "Sun" to begin the process.  The Sun
then GENTLY tosses the ball of yarn to a student
who represents an organism that uses the sun to make
food (a producer), who then GENTLY tosses the ball
to another organism who  eats it, and so on.

Make the students state their relationship to the
organism that they have tossed their yarn to.  For
example," I make my own food from the sun, I am
eaten by zooplankton," or "I eat phytoplankton, I am
eaten by mussels."

As the ball of yarn is tossed from organism to
organism, a large web will form.  When everyone
has been involved discuss how each organism is
connected to another in some intricate way.

Next, introduce an impact (natural or man-made) to
the ecosystem such as a disease in one of the organisms
or an oil spill.  Have the students who are affected by

the impact tug on their string.  Many students should
feel the tug of the string! The interdependency of life
should be obvious to the students!

Briefly discuss the events in Alaska that affect the
sea otter species you are studying.  For example, the
sea otter was negatively impacted by the 1989 Exxon
Valdez Oil Spill.  Have the sea otter drop its string.
All other students who were connected to the sea otter
should then each drop their string.  What happens
to the web?  Some scientist believe that killer whales
eat large numbers of sea otters in the Aleutian Islands
when other marine mammal prey species
such as harbor seals and sea
lions drop to low

numbers.

How would this affect
the food web?

Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles:

Copy the outline of the sea otter onto tagboard or
construction paper.  Enlarge if desired.  Choose the
method of mobile you would like to make.

Method 1:  Students cut out a large circle in the sea
otter's stomach, hang the food (sea urchin for
example) inside the stomach.  Paste a picture of
plankton inside the sea urchin.  Hang the sea otter
so that the sea urchin dangles freely inside the
stomach.  Make sure students color both sides of their
sea otters and inside the food item.

Kelp Bed Food Web
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Kelp Bed Food Web

Method 2:  Instead of  cutting a circle out of the
center of the sea otter, students hang the sea urchin
from the base of the sea otter, then hang the
plankton from the urchin in a vertical display.  Make
sure both sides of the display are colored.  If
choosing the vertical model you may want to use a
longer food chain, starting with an orca whale (sea
otter - urchin - kelp)

Sun

Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles:Food Chain Mobiles: Food Chain GameFood Chain GameFood Chain GameFood Chain GameFood Chain Game

Objective:  Students will be different animals  in
marine food webs involving sea otters. They will
observe  feeding relationships, including predators
and prey, and the impacts of overgrazing , not
enough resources, too many consumers, etc.

This is a very active game where the students will
be scrambling to gather "food" against a clock.
When predators are part of the game, they will be
waiting to capture them and steal their food, and
they, as prey, will be trying to avoid being eaten as
they gather food.  Students can graph results.
Students will also become involved in trying to
adjust the number of animals in each group so that
enough animals at each level of the food chain are
represented and can therefore "survive" and keep
the food chain going.
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Killer whale-urchin-kelp rounds:
To start this out, let students choose what they
want to be (green sash/sign = sea urchin; blue
sash/sign = sea otter, red sash/sign = killer whale).
You will probably get a lot of killer whales the first

Preparation:Preparation:Preparation:Preparation:Preparation:
Put a piece of masking tape on each stomach (plastic
bag) so that the bottom edge of the tape is 1 1/2 inches
from the bottom of the bag.  Set boundaries for the
game (especially if you are playing outside)

Explain that the students will be playing a game of
"tag" where each of the students will represent an
animal in the food chain who is trying to survive.
The game is divided into rounds.  Students will be
wearing sashes or signs to show which animal they
are (Green Sash/sign = sea urchin; Blue sash/sign =
sea otter; red sash/sign = killer whale). Show the group
the boundaries and scatter the popcorn around the
playing area.  Explain that the popcorn represents
the kelp which make food in their bodies by using
the sun's energy plus oxygen, carbon dioxide and
water.  They are the base of the marine food web.

Introduction:Introduction:Introduction:Introduction:Introduction:
This activity should follow at least one of the previous
activities on marine food chains.
Before beginning the game, show the students a
picture of a kelp forest community from the book
Sea Otter Inlet or the picture on the previous page.
Explain that the kelp is anchored on the bottom of
the ocean and it then grows rapidly up to the surface
where the sun is shining to capture sunlight to make
food (photosynthesize).  Certain areas of the ocean
bottom are good places for kelp to grow so large
numbers of kelp plants often grow together, forming
a “forest.” Ask them why animals might like to stay
around the kelp forest instead of in the open ocean
(currents are slowed down, place to rest).

For the urchins to survive they must have popcorn
in their stomachs up to the bottom of the tape.
Urchins that didn’t get enough to eat sit out the
next rounds.

Continue playing until all of the popcorn is gone.
Ask the students how more kelp would be added
to the system (it would have to grow faster than
the urchins were able to consume it).

Show the students what the ocean floor looks like
when urchins eat the kelp forest ("Urchin barrens"
on previous page).

Seaotter-urchin-kelp rounds:
Scatter the popcorn again. Select one student to be
an otter for every ten urchins. Give them blue
sashes. Play a series of rounds where otters are
trying to tag the urchins while the urchins are
trying to collect the popcorn. If  an urchin  is
tagged, the otter gets all the popcorn in his/her
bag. The otter  must have popcorn in their
stomachs up to the top of the bag to survive.

Discuss how a population of sea otters might
decline (people hunting sea otters for furs, other
predators eating sea otters).  Tell them that
scientists are beginning to suspect that killer
whales are eating a lot of sea otters in some parts
of Alaska. They used to eat seals and sea lions, but
the numbers of these animals has become very low
over the last twenty years, so killer whales may be
switching.

Kelp Bed Food Web Food Chain Game

Urchin-kelp rounds:
Everyone is a sea urchin and wears a green sash.
Set your watch for five minutes. At “go” the
urchins begin their feeding frenzy.
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Some suggestions might be:
  ♦  Change the number of urchins and/or sea otters.

Try 50% urchins, 30% sea otters, 20% killer whale.
  ♦   Let each urchin come back one more time to

feed.
   ♦  Provide a safe haven for urchins or sea otters

where they cannot be eaten.
   ♦   Try timed releases.  Let urchins  feed first for a

certain amount of time (1 minute perhaps), then
allow the sea otters to feed (1 minute),  then release
the killer whales

    ♦   Introduce the problem of the sea otters becoming
threatened because population numbers have
declined.  Change the ratio of players to 70%
urchins,  10% sea otters and 20% killer whales.

   ♦   Replenish the kelp after a number of rounds.

After each round record the number of animals from
each group that survives and briefly discuss the
implications.  Remind students that there must be kelp
left to ensure a food source for the other animals in
the ecosystem as well.

The end of the game:The end of the game:The end of the game:The end of the game:The end of the game:

Review the various scenarios and their results.  Which
ones resulted in the most realistic representation of a

healthy system?  Why?  Remind students of the Food
Web Pyramid - the producers are more plentiful at
the base of the pyramid, the consumers less plentiful
and the secondary consumers even less.

Review the two pictures of a kelp forest with sea
otters and one following the removal of sea otters.
Ask them why otters might be considered “extra-
important” in a marine habitat or ecosystem
because they eat so many urchins. Tell them that
the term for this important or key role that the
otters play is called being a “keystone species.”

Extension:Extension:Extension:Extension:Extension:

Older students can participate in a case study that
can be downloaded fro m the Web. The Search for
the Missing Sea Otters: an ecological detective study
includes  a detailed description of the situation and
activities that guide students through the scientific
reasoning and evidence behind suspecting killer
whale predation as the cause of the decline.

Go to http://www.sciencecases.org, the WEB site of
the National Center for Case Study Teaching  in
Science. You will need to register as an educator to
download all of the available teaching materials.

Kelp Bed Food Web Food Chain Game

round – that’s all right.  For the killer whales to
survive, they must have the equivalent of two
otters or two full bags of popcorn.

After the first round with three different kinds of
animals, determine if enough species survived to
continue the food chain and play additional
rounds until one or more species doesn’t get
enough food to survive. Then ask the students to
adjust the number of predators and prey to keep a
food chain going for at least three rounds. They
can also suggest one rule change for each round.

From:  Sea Searcher's
Handbook:  Monterey
Bay Aquarium, 1996.
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Sea Otter Food Chain Cards

Clam

Trait: bivalve invertebrate - mollusc
Feeds on: filter detritus, algae,
small crustaceans, insect larvae from
the water
Is eaten by: snails, sea stars,
diving  ducks, shorebirds, sea otters,
humans

Kelp

Trait: producer
Feeds on: makes its own by
photosynthesis
Is eaten by:  snails, sea urchins,
people

Sea Otter

Trait: marine mammal with a thick
fur coat
Feeds on: sea urchins, clams,
mussels, sea stars
Is eaten by:  possibly orcas

Orca

Trait: marine mammal
Feeds on: seals, sea lions, sea
otters, salmon
Is eaten by: scavengers and
decomposers

Sun
Trait: dwarf yellow star and a dense
ball of gases and dust
Occurences: The sun is located in
the center of our solar system, 93
million miles from Earth
Values:  plants and other producers
capture the energy in sunlight and ,
through photosynthesis, store it in the
form of sugar. They use this "stored
sunlight energy" to grow and reproduce

Salmon

Trait: vertebrate
Feeds on: insect larvae,
zooplankton
Is eaten by:  larger fish, seals,
orcas, humans
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Green Algae Diatoms

Snails
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Green Algae

Trait: producer
Feeds on: makes own food through
photosynthesis
Is eaten by:  small crustaceans,
some molluscs, aquatic invertebrates,
fish, geese, ducks

Diatoms

Trait: microscopic, single-celled
producer
Feeds on: makes own food by
photosynthesis
Is eaten by:  small crustaceans,
larvae of invertebrates (zooplankton),
fish

Snails

Trait: invertebrate - mollusc
Feeds on: seaweeds, algae, mussels,
barnacles
Is eaten by:  crustaceans, fish,
birds, mammals

Zooplankton

Trait: microscopic  animals and
larvae that drift on ocean currents
Feeds on: phytoplankton like
diatoms
Is eaten by:  filter feeders like
clams, crabs, baleen whales

Sea Urchin

Trait: invertebrate - enchinoderm
Feeds on: kelp, microalgae, coralline
algae, small barnacles
Is eaten by: sea otters, sunflower
stars, sea anemones, crabs, tidepool
sculpins, gulls, crows and ravens

Sea Star

Trait: predator: invertebrate -
echinoderm
Feeds on: barnacles, clams, snails,
mussels
Is eaten by:  sunflower stars, king
crabs, sea otters
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Short-tailed
Albatross

Resource information on the WEB:

U.S. Fish and Wildlife Service Species Fact Sheet:

http://alaska.fws.gov/fisheries/endangered/listing.htm

Seabird Flash Cards:

http://www.absc.usgs.gov/research/seabird_foragefish/seabirds/flash_cards/
short_tailed_albatross.html

State of Alaska Species Fact Sheet:

http://www.wildlife.alaska.gov/aawildlife/endangered/albatros.cfm

Species Descriptions with Photos:

http://www.enature.com/fieldguide

Natureworks Site with Species Information:

www.nhptv.org/natureworks/shorttailedalbatross.htm

North American Database for Short-tailed Albatross with links:

http://www.birdinfo.com/Short-tailedAlbatross.html
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U.S. Fish & Wildlife Service

Short-tailed Albatross

Threatened and Endangered Species

The largest of three albatross species
found in the North Pacific Ocean, short-
tailed albatrosses are best distinguished
by their large, bubblegum-pink bill with
bluish tip. Adults, like the one shown
here, are black and white with a light
gold head. Although younger birds can
be much darker, they still have the large
pink bill.  Photo by Hiroshi Hasegawa.

Status

Description

Range and Population Level

Habitat and Habits

The short-tailed albatross is listed under
the Endangered Species Act as
Endangered throughout its range
(65 FR 46643).

With a wingspan of over 2 meters (over
7 feet), the short-tailed albatross is the
largest seabird in the North Pacific. Its
long, narrow wings are adapted to
soaring low over the ocean.  It is best
distinguished from other albatrosses by
its large, bubblegum-pink bill. Young
birds also have the large pink bill, but
their feathers are dark chocolate brown,
gradually turning white as the bird
ages. Adults have an entirely white
back, white or light gold head and back
of neck, and black and white wings.

Historically, millions of short-tailed
albatrosses bred in the western North
Pacific on several islands south of the
main islands of Japan. Only two
breeding colonies remain active today:
Torishima Island and Minami-kojima
Island, Japan. In addition, a single nest
was recently found on Yomejima Island
of the Ogasawara Island group in Japan.
Single nests also occasionally occur on
Midway Island, HI. Short-tailed
albatrosses forage widely across the
temperate and subarctic North Pacific,
and can be seen in the Gulf of Alaska,
along the Aleutian Islands, and in the
Bering Sea. The world population is
currently estimated to be about 1200
birds and is increasing.

Like many  seabirds, short-tailed
albatrosses are slow to reproduce and
are long-lived, with some known to be

over 40 years old. They begin breeding
at about 7 or 8 years, and mate for life.
Short-tailed albatrosses nest on sloping
grassy terraces on two rugged, isolated,
windswept islands in Japan. Pairs lay a
single egg each year in October or
November. Eggs hatch in late
December through early January.
Chicks remain near the nest for about 5
months, fledging in June. After
breeding, short-tailed albatrosses move
to feeding areas in the North Pacific.
When feeding, albatrosses alight on the
ocean surface and seize their prey,
including squid, fish, and shrimp.

Short-tailed albatrosses have survived
multiple threats to their existence.
During the late 1800s and early 1900s,
feather hunters clubbed to death an
estimated five million of them, stopping

Reasons for Current Status

only when the species was nearly
extinct. In the 1930s, nesting habitat on
the only active nesting island in Japan
was damaged by volcanic eruptions,
leaving fewer than 50 birds by the
1940s. Loss of nesting habitat to
volcanic eruptions, severe storms, and
competition with black-footed
albatrosses for nesting habitat continue
to be natural threats to short-tailed
albatrosses today.

Human-induced threats include hooking
and drowning on commercial longline
gear, entanglement in derelict fishing
gear, ingestion of plastic debris,
contamination from oil spills, and
potential predation by introduced
mammals on breeding islands.

(Phoebastria albatrus)
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The U.S. Fish & Wildlife Service is
working with the commercial fishing
industry to minimize take of this
endangered seabird. To that end, we are
supplying free paired tori line (streamer
line) kits to any commercial longline
vessel owner/operator who requests one.
In addition, we are conducting a 50%
cost-share program to reimburse owners
of longline vessels that are 100 feet or
more in length for half of the costs
associated with installation of davits
(heavy-duty tori line-deployment
booms).

In addition, we periodically work
cooperatively with the National Marine
Fisheries Service on ways to minimize
the impacts to seabirds by the fisheries
that they manage. Other Federal
agencies permitting, authorizing,
funding or conducting actions that may
affect the albatross must also consult
with the U.S. Fish & Wildlife Service
prior to implementing their actions.

The government of Japan provides legal
protection to the short-tailed albatross
as a Special National Monument and a
Special Bird of Protection. The main
nesting island, Torishima, is protected as
a National Monument. Japan has
improved the nesting habitat on
Torishima by planting grass at the
colony site to stabilize soils and provide
cover. Efforts to establishing a second
nesting area on Torishima Island
continue. The second nesting island,
Minami-Kojima, is currently claimed by
both Japan and China. This dispute in
ownership prevents scientists from
studying and helping the birds that nest
there.

The Convention on International Trade
in Endangered Species (CITES)
prohibits commercial import or export
of the short-tailed albatross or the trade
of its parts across international borders.
To reduce the incidental take of seabirds
by the fishing industry, including the
short-tailed albatross, the National
Marine Fisheries Service requires the
Alaska longline fisheries to employ bird
avoidance techniques such as using
weighted groundlines, hanging
streamer or tori lines above baited
hooks, deploying baited hooks
underwater, and setting gear at night.
Fisherman are strongly  encouraged to
develop new, effective techniques to
avoid catching birds.

You can help in documenting the habits
of this species. Please report any
sightings of short-tailed albatrosses to
the U.S. Fish & Wildlife Service,
Ecological Services Anchorage Field
Office at (907)271-2888
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For more information on this and other

threatened and endangered species in Alaska,

contact the U.S. Fish & Wildlife Service,

Ecological Services Field Office near you.

Short-tailed albatross distribution and sightings from 1905-1996. The birds can be
in any part of their range during any months in which open water is present.

Ecological Services Anchorage Field Office

Phone 907/271 2888
Lead office for Aleutian Canada goose,
spectacled eider, short-tailed albatross, and
Aleutian shield-fern.  Project review for
western and southcentral Alaska.

Ecological Services Fairbanks Field Office

Phone 907/456 0203
Lead office for Steller’s eider, American
peregrine falcon, and Eskimo curlew.
Project review for northern Alaska.

Juneau Fish and Wildlife Service Office

Phone 907/586 7240
Ketchikan Sub-office, phone 907/225 9691

Status review for old-growth forest
species in southeast Alaska.
Project review for southeast Alaska.
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Short-tailed Albatross Distribution Map
Short-tailed Albatross observation locations in the NE Pacific Ocean, 1995 to present

Red dots = 1995-2000; blue dots = 2001 to present

From: http://www.birdinfo.com/Short-tailedAlbatross.html
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Target Grades: K-8th

Objective:Objective:Objective:Objective:Objective:

To learn about the special adaptations albatrosses have
that distinguish them from other types of sea birds
and to learn more about the unique habitat
requirements of the Short-tailed albatross..

Concept:Concept:Concept:Concept:Concept:

Albatross have unique adaptations for surviving for
long time periods at sea. The Short-tailed Albatross
has  unique requirements for nesting which have
contributed to their population decline and
classification as endangered.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
Wingspan Wonders
♦ Freezer paper  for wings
♦ String
♦ Measuring Tape

Draw a Seabird
♦ Pictures of various seabirds
♦ Markers, colored pencils or
   fabric crayons
♦ Color by number seabird page

Feeding Frenzy
♦  Trays or shoe boxes (1 for every 4 students)
♦  Plastic foam packing pellets, 1/2 cup for each tray
♦  Popcorn, 1 1/2 for each tray
♦  Spoons
♦  Clear plastic cups

Albatross Alert!
What to Do:What to Do:What to Do:What to Do:What to Do:
Background:Background:Background:Background:Background:

Albatross are large (weighing up to 50 lbs), beautiful
birds that spend most of their time at sea coming to
land only to nest.  They have special adaptations that
allow them to soar over the ocean for long periods of
time riding the wind currents and searching for food.
They also have a special gland that extracts salt from
the ocean water and turns it into fresh water enabling
the birds to survive at sea.  Short-tailed Albatross are
endangered and therefore, seeing one is very rare.
There are other types of albatross such as the Laysan
and the Black-footed Albatross that are much more
plentiful and can be seen from ships at sea.  The Short-
tailed Albatross has a unique life history.  It does not
breed until it is almost 5 or 6 years old and when it
mates it mates for life.  They lay only one egg per
year and nest on islands.  Their long beautiful feathers
were once coveted by hunters for use on fashionable
hats or as pen plumes.

Introductions:Introductions:Introductions:Introductions:Introductions:

Do the activity Trade Book Connections and read
"She's Wearing a Dead Bird on Her Head!" as an
introduction to albatrosses and their special story.
Show pictures from the book Seabirds: a Zoobook
series or from any other resource you might have on
seabirds.  If you have slides, then present a slide show
on various types of seabirds and discuss general
characteristics of each and special adaptations they
each may have for survival in their unique habitats.
The following activities will help students visualize
how large the albatross are compared to other birds
and how ocean pollution is threatening their survival
because floating plastic looks like food on the surface
of the ocean.
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Types of Feathers

Contour
Feather

Albatross Alert! continued...
Procedures:Procedures:Procedures:Procedures:Procedures:
Make a copy of the Albatross Alert! Worksheet for
each student.  Have students pair up to work on the
Wing Span activity.  Give each  pair a bird name.
Instruct them to research the wing span of their bird
and the shape of the wing.  Have them make a life-
size replica of their wings using butcher paper.  Once
everyone has completed the task, have each pair
present their bird and its wing span.  Display the
wings on a large wall with the smallest wings at the
bottom and the largest wings (the albatross) at the
top.  Discuss the pros and cons of wing's shape and
wing span and how this determines a bird's habitat.
If groups finish early have them work on the Seabird
coloring sheet which takes a closer look at seabird
identification and plumage changes through the
albatross' life cycle.  Do the Feeding Frenzy Activity
in the next available class period.   Specific directions
are found with that activity.

Wrap up your albatross explorations by discussing
the various findings of the groups and sharing
drawings.  The extension activity: Sea Bird Wall
Hanging is an excellent whole group wrap-up activity.
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Measure your wing span with a string and a yardstick.  Measure your wingspan from
finger tip to finger tip.  Make a life-size model of your bird's wing span paying close
attention to the shape of the wings.  Be prepared to tell the class how the wings are
used (soaring, diving, maneuvering in tight spaces, etc.).

Wing Span Worksheet

Sketch your bird's wing shape
here:

Your Name:

Your "Wingspan":

Name of Bird:

Bird's Wingspan:

Birds and their wing spans:
Wandering Albatross: 12 ft. (3.6 m)

Laysan Albatross:  6.7 ft. (2 m)
White-tailed Albatross:  6.5 ft (2 m)

Dark-rumped Petrel:  3 ft.  (.9 m)
Sooty Storm Petrel:  1.8  ft.  (.5 m)

Wedge-tailed Shearwater:  3.2  ft. (1 m)
White-tern:  2.3 ft.  (.7 m)

Great Frigatebird:  7.5 ft. (2.3 m)
Eagle:  7 ft (2.1 m)

Michael Jordan:  6.9 ft.  (2.1 m)
Kittlitz's Murrelet:

Red-necked Phalarope:
Red-faced Cormorant:
Aleutian Canada Goose:

Spectacled Eider:
Steller's Eider:

Use a bird guide to find the missing wingspans to complete
this activity.
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Feeding FrenzyFeeding FrenzyFeeding FrenzyFeeding FrenzyFeeding Frenzy

Scoter Beak

Merganser  Beak

Gull  Beak

Objective:Objective:Objective:Objective:Objective:

Students will see how easily seabirds and other
animals can mistake plastic for food, and how
concentration and proximity of food resources affects
feeding success.

Concept:Concept:Concept:Concept:Concept:

Albatross feed on squid and fish that are floating near
the surface of the ocean, garbage can be easily
mistaken for food and ingested by the Albatross with
deadly results.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
♦  Trays or shoe boxes (1 for every 4 students)
♦  Plastic foam packing pellets, 1/2 cup for each tray
♦  Popcorn, 1 1/2 for each tray
♦  Spoons
♦  Clear plastic cups

What to Do:

Background:

Think about the variety of plastic litter and packing
material you've seen along the ocean shore: food
containers, foam cups and coolers, six-pack rings,
fishing line and corks.  When these items are
carelessly tossed into the ocean or blow from a
shoreside garbage dump, they become a hazard to
marine life.

The plastics eventually are broken into smaller
pieces and concentrate in the same currents and
tide rips where fish and other marine prey can be
found.  Seabirds seeking a meal in that
concentration of prey may swallow some plastic

trash, mistaking it for food in their rush to catch as
much as possible before the school of fish or swarm
of zooplankton moves out of reach.  Seabirds
cannot digest the plastic, so it builds up in their
stomach, taking the place of real food. The birds
slowly starve.  Seabirds may also starve or drown if
they become entangled in fishing line, nets, or
plastic six-pack rings.  They have no way to escape
from such trash.  Even a six-pack ring or fishing
line on the beach is a threat to them because it will
soon be blown into the ocean or may trap birds if
they come ashore to rest.

Human fishing activities, pollution, and natural
lows in a prey species cycle may cause seabird food
sources to be in short supply.  Seabird chicks will
be the first to starve if their parents must fly too far
from nesting areas for the right kinds of fish or
zooplankton.  Seabirds may be forced to abandon
their nests in such a bad year.  Sometimes even the
adult birds will starve.

Albatross  Beak

TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades: 3-8th
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Procedures:Procedures:Procedures:Procedures:Procedures:

1.  The object if the game is to collect as much food
as possible in the time allotted.  In each tray, mix
plastic pieces with popcorn.  Do not tell the students
that the plastic pieces are not food.  Give each student
a "stomach" (cup) and a "beak" (spoon) and place
them in groups of four around each tray.

2.  Explain that the birds must pick up their food
using only their beaks and put it into their stomachs.
Food may not be scooped or thrown into the stomach.

3.  Allow the birds to feed for 30 seconds.  When time
is up, all feeding must stop.  Have each bird count
and record the total number of pieces of popcorn and
plastic eaten.  Explain that the plastic pieces cannot
be digested, so that any birds having mostly plastic
in their stomachs would be starving.  Return the
popcorn to the feeding trays, but have each bird keep
the plastic it collected in its stomach to simulate how
plastic accumulates and is not digested.

4.  Play several more rounds to illustrate how the
plastic accumulates.  Tally the popcorn and plastic
pieces after each round.  Some birds may eventually
have stomachs filled entirely with plastic.  Explain
that these birds would not survive.

5.  For an additional round, play in a gym or large
room if possible.  To represent a year in which food
resources are located a long distance from the nesting
area, place the food trays at one end of the room and
have the students line up in pairs on the other side of
the room.  Again, allow only 30 seconds for feeding,
but this time the students must run to their food tray.
Only one bird in each pair may feed, because the
other must stay on the nest to incubate eggs.  The
feeding bird must share its catch with its partner.  At

the end of feeding time, again have each bird count
and total the number of pieces of food and plastic.
Compare with the results of the previous round.

6.  For another additional round, scatter the contents
of half of the trays around the room.  Explain that
the food in the other trays is no longer available
because it was killed because of pollution.  Again,
allow all the birds to feed for 30 seconds.  Again, count
the number of pieces obtained.  Was it harder to get
enough food when it was scattered around.

Extensions:Extensions:Extensions:Extensions:Extensions:
1.  Birds may also become entangled in plastic trash,
especially fishing nets and six-pack rings.  To simulate
this, for one round tie the arms of a few students to
their bodies at the elbows so that it is more difficult to
feed.

2.  Conduct a beach clean-up or a CoastWalk and
record different types of trash collected.  How might
these items harm seabirds and other wildlife?

3.  Encourage your students to cut up six-pack rings
before throwing them in the trash.  This will  prevent
birds or other animals from becoming entangled in
them at the dump.

Feeding Frenzy Feeding Frenzy Feeding Frenzy Feeding Frenzy Feeding Frenzy continued...continued...continued...continued...continued...

From:  Learn About Seabirds, US Fish and Wildlife Service.
Adapted from: Ripples: A Big Sweep Elementary Activity Guide.
North Carolina Wildlife Resources Commission, 1990.
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Survival is the Name of the
Game Activity:

See the list of resources for information on  how to
obtain a copy of this great game that looks at
adaptations of animals for survival in their unique
habitats.

Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:

Group Discussions:

Discuss results of the activities as a class.  Try to
encourage students to make comparisons between
seabirds and between other types of waterfowl that
they may be familiar with.

Seabird Wall Hanging:

Make a mural or a seabird wall hanging with the
drawings from Station 4.  Follow the manufacturer's
directions for using fabric crayons and transfer
pictures onto a large piece of fabric or onto individual
fabric blocks which can then be sewn together for a
fantastic classroom display!

Albatross Alert! continued...

A.  Phalanges
B.  Manus (or hand)
C.  Alula
D.  Metacarpals
E.  Carpal joint (or wrist)
F.  Ulna
G.  Radius
H.  "Elbow"
I.  Humerus
J.  "Shoulder" joint

Bird Wing Anatomy
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Work on your observation skills by making "field sketches" of the various albatrosses found in Alaska,
making notes about their distinguishing features such as similarities and differences in beak shape, head
shape and markings.  Color the seabirds on the next page to learn more about various stages of plumage
coloration.

 Draw a Seabird
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Aleutian Shield Fern
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Aleutian shield-fern Polystichum aleuticum
Christensen in  Hultén

Dryopteridaceae

Ill. by A. Schell

Ill. by A. Schell

Ill. by D. Collet

Ill. by D. Collet

Indusium peltate

Tufted fern, up to 15 cm, from
stout rhizome

Stipe bases
chestnut-brown

Fronds dark green to
olive green

Scales straw-colored,
up to 3 mm long,
found on all parts of
plant (less evident
late in season)

P. lonchitis

Cystopteris fraglis
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Puny Plants
TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:      3th-8th

Objectives:Objectives:Objectives:Objectives:Objectives:
Students will understand the difference between
flowering and nonflowering plants, and they will
know and apply biological concepts of diversity,
adaptation and interdependence among organisms
in an ecosystem.  They will also understand the
dynamic effect of humans interacting with the
environment.

Concepts:Concepts:Concepts:Concepts:Concepts:

Nonflowering plants have specific, distinguishing
characteristics, and occupy a specific niche in their
habitat.  They have existed for millions of years
representing a primitive part of our ecosystem.
People depend upon products made from
nonflowering plants.

Materials:Materials:Materials:Materials:Materials:
♦  apple
♦ examples of nonflowering plants (real or
    photos)
♦ products for human uses

Procedure:Procedure:Procedure:Procedure:Procedure:

Introduce the concepts of plant characteristics and
tell students they will be conducting skits to learn
about the unique characteristics of these plants.

As you gather, begin eating an apple, the juicier the
better.  Act as if this was the best piece of fruit you
have ever eaten!  Question the students, ask them:

What am I eating?
What is the purpose of it?

Most people are used to seeing fruit from flowering
plants.  They have a few main characteristics such as

a hard seed coat, and a fruit for nutrients.  You can
introduce nonflowering plants to your students by
explaining that they don't make fruit or seeds but
use spores to reproduce.  Spores are very small and
have no protection (like a seed coat).  These plants
send out millions of spores to increase the chances
that one will land in the correct conditions, and
develop into a new plant.

Characteristics of the Three Types of Nonflowering
Plants:

Generally, nonflowering plants use spores
instead of seeds for reproduction.  Like seeds,
spores contain all the information (genetic blueprint)
that is needed to produce another organism.  Unlike
seeds, spores do not have a nutrient rich coating and
are only the size of a speck of dust.  Nonflowering
plants send out millions of spores a year.  Hopefully,
a few will land on the right spot to create a new plant.
Ferns are often the first plant species to populate new
islands because spores are light and easily travel by
wind and water.  Seeds, such as acorns and beans,
have a much better chance of growing though,
because they are protected, bigger, and not as
dependent on water.

Two out of the three nonflowering plants are
non-vascular.  They have no conducting tissue or
pipes that move water and nutrients.  This limits
their height to about 2 feet.  Vascular plants, like
trees and wildflowers, have conducting tissues,
pipes, and water moves easily up and down
enabling the plant to transport nutrients farther.
These plants also have true root systems that anchor
them in the ground and help support their height.
Nonvascular plants are adapted to more harsh
environments and have special niches in the forest.
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They are shade and pH tolerant, and handle very
cold and very hot climates, high altitude and sea level,
drastically different conditions most plants cannot.
The three nonflowering plant types of focus are: Algae
(includes seaweeds), Moss, and Ferns.

Nonflowering Plant TNonflowering Plant TNonflowering Plant TNonflowering Plant TNonflowering Plant Talking Charades:alking Charades:alking Charades:alking Charades:alking Charades:

Divide the students into five groups.  Pass out the
characteristic cards to each group.  Have students
study the characteristic of the plant marked on their
card.  Each group must "act out" two of their plant's
characteristic.  Emphasize creativity and dialogue
between characters.

When they are ready, have each group act out their
skit.  The rest of the class should try to guess which
plant's specific characteristics they are acting out.
After each skit, review the characteristic of the each
plant.

Hand out the Human Use Scavenger Hunt Cards to
each group.  Explain that the students will be walking
around the room on a scavenger hunt to find the items
on their list.  When they find the plant or product
they need to write it down and continue on.  Give
them a specific time limit to complete their scavenger
hunt.  Discuss the answers and have students give
one new fact they learned or a "gee whiz" they can
share with someone at home that night.

Products to have scattered around room (see list at
end).

Extensions:Extensions:Extensions:Extensions:Extensions:
Micro Hike:  If you have access to an outdoor area
where you can lead a hike on a small portion of trail
to look for nonflowering plants then this extension
would be a valuable follow-up to the charades activity.
Students will need clipboards, paper and pencils.
They will look for nonflowering plants on their hike

with the goal being to find one example of each kind
of nonflowering plant.  When they find a plant, they
are to draw their plant making field notes about where
it is growing, what it is on, what else is near by , how
it is growing and what it looks like.

Spore Hike:  As you walk along play "Spore" to get
them motivate to look for a nonflowering plant.
Explain that when you shout out "spore" the students
need to quickly find a nonflowering plant before you
tag them.  When they  reach a plant of their choice
they need to return a call of "spore" for them to be
safe.

Scavenger Hunt:  When everyone has finished
drawing their five plants, quiz them on what they
have learned.  Call out a plant or a characteristic and
have the students hold up their drawing.

For example:
Describe the area where ferns are growing
Where does the oldest plant live?
How do mosses grow?

TTTTTrail of Trail of Trail of Trail of Trail of Timeimeimeimeime

On the way back to the classroom (or in the classroom
if you were not able to go outside for a hike), stop the
class along the trail and explain that they are traveling
back to the future.  (They have been living in the age
of Nonflowering plants for the majority of this
lesson).  Gather the students together and explain that
they are about to travel billions of years.  Every 2
steps equal approximately 5 feet.  Every five feet
equals 250 million years (1 ft = 50 million years).  Each
period in time is followed by an action.

Puny Plants continued...

This activity is adapted from the program:  Gulliver's Forest:
Eagle Bluff's Magical Mystery Mushrooms to Moss Tour, Eagle Bluff
Environmental Learning Center, Lanesboro, Minnesota.  Http:/
/www.eagle-bluff.org
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TTTTTrail of Trail of Trail of Trail of Trail of Timeimeimeimeime
Start:
4.6 billion years ago the Earth was formed according to geological records.

Hold your breath and walk 8 steps.

2.3 billion years ago the first water plants appear (marine algae), and oxygen

is introduced into the atmosphere.  Take a big breath and walk like they are

swimming 26 steps

400 million years ago, algae appears on land.  Proceed to crawl 1/8 step (1 foot)

350 million years ago, fern forests and spore bearing plants dominated the

land.  Squat down, hop, and stretch to the sky 1 1/2 steps (4.2 feet)

200 million years ago, the first evidence that dinosaurs appear.  Roar like a

dinosaur might 1/2 step (1.5 feet)

136 million years ago flowering plants appeared, using pollination and seeds to

reproduce.  Be a flower 1 step (2.5 feet)

10,000 years ago, the agriculture revolution begins.  There are 380,000

plants in the world. Only 100 kinds are regularly grown and eaten as human

food.  This time also marked the end of the ice age.  Take 1 normal step

forward.

Scoot just barely an inch - Present time - We're Back!



Charade cards
Algae Charades
Directions:  Act out at least three characteristics of algae for the rest of the class.  Remember to
be creative, make dialogue, add characters, make up names, involve everyone, act out the whole scene
and practice before you perform.  Make sure you understand the characteristics and can explain
them to the class.

Algae:
♦  Green algae are often one-celled plants.
♦  Algae grow anywhere from the polar ice caps, to the jungle, even on the fur of the

giant sloth.
♦  Brown and red algae are often called "seaweed."
♦  Green algae were the first plants in the oceans 3 billion years ago, when the first
oxygen developed in the atmosphere.
♦  Algae are called pioneer plants.
♦  They are most commonly found in water.

Moss Charades
Directions:  Act out at least three characteristics of moss for the rest of the class.  Remember to be
creative, make dialogue, add characters, make up names, involve everyone, act out the whole scene
and practice before you perform.  Make sure you understand the characteristics and can explain
them to the class.

Mosses:
♦  Mosses have no true roots, stems, or leaves.
♦  They grow very short because they have no vascular tissue (plumbing) to transport

water and nutrients up high.
♦  Because they contain no true root system for anchoring, they pack closely together

for support.
♦  Mosses live in moist areas.
♦  They contain chlorophyll and photosynthesizes (make their own food).
♦  They grow in shady areas.

Fern Charades
Directions:  Act out at least three characteristics of ferns for the rest of the class.  Remember to
be creative, make dialogue, add characters, make up names, involve everyone, act out the whole scene
and practice before you perform.  Make sure you understand the characteristics and can explain
them to the class.

Ferns:
♦  Ferns are the only nonflowering plants that have vascular tissue (plumbing "pipes")

to conduct water and nutrients.
♦  They have true roots that anchor.
♦  Tree ferns and large club mosses dominated the forests 350 million years ago.
♦  The spores develop under the leaves.
♦  This group includes horsetails, whisk ferns, club mosses and ferns.



Algae:

♦  Red algae produce one of the more important algal extracts, agar, and a gelatin-like product.  Gelidium is
made from agar and is used in labs as a non-soil plant medium.

♦  Algin produced from the Giant Kelp (a potential food crop) and other brown algae is a substance that
regulates water behavior in a wide variety of products, such as ice cream, salad dressing, jelly beans,
toothpaste, beer, latex paint, penicillin suspensions, paper, textiles, ceramics and floor polish.

♦  Diatomaceous earth is made from a golden-brown algae, diatoms.  This product is used as a fertilizer high
in nitrogen and potassium and is also a pesticide to get ride of crawling insects like roaches, slugs, and
beetles.

♦  A red seaweed, Dulse, was used as a a substitute for potatoes and was a lifesaver during the Irish potato
famine of 1845-46.

♦  More than 20 seaweeds have been used in medications designed to expel digestive tract worms, control
diarrhea and treat cancer.  Some have shown considerable potential as antibiotics.

♦  Insecticides: chemical relatives of DDT have been found to be produced by certain red algae.  The sea hare
and other marine animals feed on these plants, and it is possible that these animals may be able to
break down the DDT-like compound to simpler substances.

Nonflowering Plants and Their Uses

Ferns and Club Mosses:

♦  Ferns have become a very important house plant since they grow in low light and are not as susceptible to
aphids, mites, mealybugs and other pests.

♦  The young fiddleheads are cultivated for food, particularly in Japan and New Zealand, and are especially
delectable pickled.  The young strobili (sporophylls on a common axis, it usually resembles a cone) of
horsetails and scouring rushes were eaten by natives.

♦  Ferns, horsetails and club mosses were used for many folk medicines.  They were used for treatment of
diarrhea, dysentery, rickets, diabetes, fevers, eye diseases, burns, wounds, eczema, leprosy, coughs,
stings, insect bites, as a poison antidote, for labor pains, constipation and dandruff.  Spores of club
moss were used as a diuretic, for talcum powder, stomach disorders, nose bleeds, hemorrhages, and a
host of other ailments.

♦  The trunks of tree ferns in the tropics have been used in the construction of small houses.
Great fern forests of 300 million years ago are now the coal and fossil fuel that we use today.

♦  Scouring rush stems were used for scouting and sharpening.  They were used to clean pots, polishing brass,
and hardwood furniture and flooring.

♦  Club moss spores (Lycopodium sp.) were used on flash bulbs of cameras and theatrical explosives.

Mosses:
♦  Retain moisture, slowly releasing it into the soil, helping to reduce flooding and erosion and contributing to

humus formation.
♦  A few mosses are grazed in arctic regions with lichens, but most are not edible.
♦  Some mosses were used for packing dishes and stuffing furniture.  Native Americans used them for dressing

 injuries, in splints and as diapers.
♦  Peat moss is most commonly used.  Two pounds if dry peat can absorb 55 pounds of water.  This property

makes it an important soil conditioner in the nursery business and as a component in potting soil.
Live shellfish are shipped in it and its natural acidity, which inhibits bacteria and fungal growth give
it antiseptic properties.  This is also why it was used as a dressing for wounds.  Peat also is useful as a
fuel and in the preparation of Scotch whiskey.
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Puny Plants Scavenger Hunt
Find 5 things that are made from or contain algae

1.

2.

3.

4.

5.

Find 4 examples of uses of ferns:

1.

2.

3.

4.

Find 3 things that are modern day examples of what mosses were used for:

1.

2.

3.

Do you think it is important to preserve different types of plants and/or plant

species?

Why or Why not?

Think About It!
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Kittzlitz's Murrelet
and

Pribilof Rock Sandpiper

Resource information on the WEB:

EVOS natural history info:

http://www.evostc.state.ak.us/facts/status_kittlitzsmurrelet.html

Seabird Flash Cards:

http://www.absc.usgs.gov/research/seabird_foragefish/seabirds/flash_cards/
kittlitz's_murrelet

Alaska Natural Heritage Program Species of Concern Profile:

http://www.uaa.alaska.edu/enri/aknhp_web/biodiversity/zoological/
spp_of_concern/spp_status
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Kittzlitz's Murrelet
Species ID and  Conservation page

Murrelets are robin-sized seabirds with
mottled plumage. Their habitat requirements
have made them vulnerable to population
declines. The marbled murrelet is the only
seabird that nests in trees and the trees they
prefer are large, old-growth conifer trees in
the coastal rainforest of Alaska, British
Columbia, Washington, Oregon, and northern
California. In Washington, Oregon, and
California, the commercial value of the large
old-growth trees has reduced their available
nesting habitat and are believed to be the
cause of population declines that has placed
these populations in a threatened status.
Alaska’s marbled murrelet populations remain
healthy, but the Kittzlitz’s murrelet is
considered more vulnerable.

The range of the Kittzlitz's murrelet is
restricted to Alaska and eastern Russia.

Nest Site Locations

Prince William Sound is a population center for
the Alaska birds, but they are also concentrate
along the Kenai Peninsula coast, Kachemak Bay,
Glacier Bay, and other fjord-type bays in
Southcentral and  Southeast Alaska. The entire
population was estimated at 20,000 birds in
1993.

An estimated decline of 85-95% of the Prince
William Sound population occurred between
1972-2000 along with a restriction in the area
used by the birds.  The key to their habitat
needs is the presence of a tidewater glacier
that is advancing or stable. The few nests that
have been found have been on the gravel
moraines or talus slopes and they feed on
plankton and fish in the water at the face of
the glacier. Glacial retreat is accompanied by
high sediment loads and low productivity which
reduces the food available to the birds and the
visibility in the water for feeding. Climate
change that shifts glaciers into unstable or
retreat conditions will eventually eliminate
habitat areas as suitable for the murrelets.
Changes in ocean conditions related to climate
patterns and intensive fish harvesting
strategies may also be causing reduced
populations of forage fish or changes in their
distribution in the Gulf of Alaska and Bering
Sea.
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Pribilof Rock Sandpiper
Species ID and Conservation page

Rock sandpipers are small shorebirds about
eight inches in length. The "Pribilof rock
sandpiper" is one of four different types of
rock sandpiper found in Alaska and is larger
and paler (especially in the face) and has a
longer bill than other types and a distinctive
wide white wing stripe.

The "Pribilof" group of rock sandpipers has
been considered a race, but is being considered
for designation as a sub-species. This
population bird is endemic to Alaska, nesting
only on St. Matthew, St. Paul, and St. George
Islands; staging during autumn migration along
the southern Bering Coast from the Yukon
Delta to Izembek Lagoon, and moving to Cook
Inlet to spend the winter.  In Cook Inlet, they
concentrate in upper Inlet mudflats at the
mouth of the Susitna River but they also use
the mudflats futher south in Redoubt, Tuxedni,
and Kachemak Bays. They can be observed
along the Homer Spit and adjacent beaches
beginning in October, however, other sub-
species use these areas in mid- to late-winter
and the sub-species can be difficult to
distinguish.

Winter population surveys have estimated a
population between 18,000 and 22,000 birds
from 1997-1998, followed by a decrease to
11,5000 birds in January, 1999, following a
record-setting cold spell that is suspected of
causing direct mortality. The population during
the following three winters peaked at 10,150,
13,657, and 10,000. 18,000 birds were counted
in November, 2001. In 2002, the population
was estimated at 14-17,000 birds.

This population is vulnerable to population
declines because it is a small relatively small
population and:
     They nest only on three of the Pribilof

Islands off the western coast of Alaska and
their habitat is altered by the reindeer
grazing that occurs on one of the islands.

     They winter further north than any
other shorebird and feed only on Macoma
clams in habitats restricted in distribution
by climatic and oceanic conditions.
Winter temperatures affect the extent and
distribution of ice cover as well as the
metabolism of the birds in terms of energy
expenditure for foraging and keeping warm.
The birds move southward during periods of
lower temperatures,  but they  can survive only
three days without food.

     They are at risk from  oil spills and/or
disturbance from coastal development.



Center for Alaskan Coastal Studies
2003

 76

Endangered Species Curriculum

Become an Expert
Objective:Objective:Objective:Objective:Objective:
Students will gain an understanding about the life
history and habitat requirements of one Alaskan
threatened or endangered plant or animal.

Concept:Concept:Concept:Concept:Concept:
Understanding the impacts of human actions and
natural events better equips people as decision makers
and responsible citizens.

What to Do:What to Do:What to Do:What to Do:What to Do:
Introductions:
Students will divide up into research teams and
work cooperatively to collect information about
their plant or animal species and then teach the
class about their plant or animal.  Student teams
should complete one of the suggested projects to
display  their information.

Show students where the local resources will be
for conducting their research.  Have as many
animal books and additional resources available
as possible.

Divide the class up into their research teams and
distribute their research "packets."  Each packet
should include:  the Search for Answers research
sheet, a U.S. and Alaska range map to color and
their "Six-Sided Research Cube" for sharing their
information.  The teacher should decide if each
student will individually fill out each piece of the
research packet, or if the team will fill out the
pieces cooperatively.

Once their research is complete and their cube is
finished, the research team needs to decide on a
project to complete for a display as part of their
presentation.  Listed below are a few suggestions -
feel free to add more as appropriate.

Display Suggestions:Display Suggestions:Display Suggestions:Display Suggestions:Display Suggestions:
Design a game for the class that teaches
about your endangered plant or animal.

Write a story about your animal's unique
life history.  The story can be a real life
account of an event or a fictional story
about your animal's life.  Illustrate your
story.

Write  a poem or song about your plant or
animal.

Create a puppet show that teaches about
your plant or animal and explains some of
its special adaptations and habitat require-
ments.

Make a showbox diorama of your endan-
gered animal in either its winter habitat or
its breeding habitat, or both.

Make a poster showing your plant or ani-
mal, its range and any other unique char-
acteristics.

Class presentations:
Have each group present their research in a fun
format.  If you have time, hold a "Science
Conference."  Each research team will have their
research papers and cubes on display during an
"Open House," and then each team will present their
research or their display project.
Other suggestions for a presentation forum are: a talk
show, a scientist panel, or regular team presentations.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
♦ Species ID and Conservation Sheets
♦ Additional reference materials, see back section
♦ Search for Answers Worksheet
♦ Six-Sided Search Pattern
♦ Range map of Alaska and the USA

TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades:      3th - 8th
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Search for Answers
Endangered Spec ies ResearchEndangered Spec ies ResearchEndangered Spec ies ResearchEndangered Spec ies ResearchEndangered Spec ies Research

Name of your endangered plant or animal:

Scientific Name:

Describe your plant or animal's habitat:

Is your plant or animal migratory?

What does your plant or animal eat?

Does your plant or animal have any predators?

What is your plant or animal's population status?

Why does it have this status?

How is your plant or animal impacted by humans?

If your animal is a bird, where does your bird nest?

What time of year does your bird nest?

How many eggs does it lay?

Gee Whiz Fact  1:

Gee Whiz  Fact 2:
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Name of Animal:

Two Interesting Facts:

Illustration:

Description: Habitat:

Range:

Reason  for Concern:
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SECTION 3

POPULATION
DYNAMICS

The lessons in this section are reprinted from:
Alaska Department of Fish and Game. 2001. Alaska Wildlife Curriculum.
Anchorage, AK:  Alaska Department of Fish and Game
Some modifications may have been made.
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:      K-3rd

Objectives:
Students will define “extinct” and “extinction” and
relate the changes in Alaska habitats to the extinction
of animals.

Concept:
Most students, especially younger ones, are able to
relate to the concept of extinction by learning about
dinosaurs.  Since Alaska had many dinosaurs that
lived here and are now extinct students will relate
what they learn about dinosaurs to what has
happened to extinct animal species in Alaska and
what could happen to some of the endangered or
threatened species.

Materials:
♦ Thunderfeet: Alaska’s Dinosaurs and other

Prehistoric Critters by Shelley Gill and Shannon
Cartwright audiocassette with lyrics by Hobo
Jim.

Introduction:
Ask your students if they think dinosaurs ever lived
in Alaska.  List as many different types of dinosaurs
the students come up with.  Ask students about the
fate of these dinosaurs and discuss different theories
behind the dinosaur's extinction.  Tell the students
that  they will be reading a story about all of the
different dinosaurs that actually lived in Alaska.

Procedure:
Students will read along or listen to a story about
dinosaurs and participate in a group discussion of
extinction.

1. Read the book Thunderfeet to your class or in
reading groups. Be sure to show the students the
colorful illustrations.

2. Ask the following questions after reading the text
on the indicated page.
• Page 1: What does the author mean by "roam no
more?" Can you think of a word that means that
the dinosaurs are all gone? (Extinct - if they have
trouble remembering the word, have them think of “ex”
by imagining x-ing something out.)

• Page 5-6:  What did the hadrosaur need to live?
(Water, Plants for food, forest for shelter and nest
materials. Together these make up the hadrosaur’s
habitat.)

• Page 7-8:  What did troodon eat? (hadrosaur eggs)
What did the hadrosaur eat? (plants)
Can you describe a prehistoric food chain? (plant-
hadrosaur-troodon)  Which animal is a predator?
(troodon) Which animal is the prey? (hadrosaur)

• [OPTIONAL: Play the first song on the tape, then
ask  what  other  animal  eats  hadrosaurs?
(tyrannosaurus)]

Extinction - Distant Thunder
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• Page 9-10:  What kind of animal was
Tyrannosaurus? (a predator)

• Page 11:  What kind of habitat did Ceratops need?
(horsetails for food, water, cypress forest for shelter)

• Page 13-14:   What happened to the dinosaurs in
Alaska and everywhere else? (They became extinct,
but scientists don’t know exactly how this occurred.)

• Page 15-16:   Which animals in the picture survived
after the dinosaurs? (mammals)  What familiar
animal do you see that lived at the time of the
dinosaurs? (the dragonfly – turn back to pages 5,10,
and 11 to help students answer the question)

• Page 19-20:   Can you see any animals in this
picture that you know are not extinct? (moose)

• Pages 19-24:   Were there other kinds of animals
that once lived in Alaska that no longer live here?
(Yes, mastodons, camels, sloths, short-faced bears,
mammoths, yaks, ponies, lions)  What did these
animals eat? (The mastodon, sloth, pony, and camel
are shown eating grass; the short-faced bear is shown
chasing the camel; the narrative hints that lions eats
ponies.)

• Page 25-26:   Do you see animals here that you
know are not extinct?  What does it mean that
“dragonflies still remember”? (Dragonflies were
around at the time of the dinosaurs and they are
around today.)  If the dragonfly didn’t go extinct,
what do you think this means about dragonfly
habitat? (Dragonflies have been able to find food, water,
and shelter in the right arrangement for all this time.)
What happened to the habitat of dinosaurs? (It
changed so that dinosaurs could no longer survive.) Do
you think there could be dinosaurs again?

3. Play the audiocassette of songs and help students
learn the songs and sing along.

EXTENSIONS:

1.  Art of extinction.  Create prehistoric animal art
projects. To reinforce the understanding of the word
“extinct,” students could make buttons with an
extinct animal illustration inside a circle with an “X”
across it.  To relate this lesson to current times,
students could put extinct Alaskan animals on their
buttons (the Steller Sea Cow, the Spectacled cormorant
and the Eskimo curlew are all extinct).

2. Parade of prehistoric animals. Using the “Let’s
Have a Parade” song on the Thunderfeet tape, have
a prehistoric parade with students acting out the
animals in the story. Students could make costumes
based on the illustrations in Thunderfeet.

3. Write story through dragonfly eyes. Write a
story that illustrates what a dragonfly would have
seen living among the dinosaurs.

4. Fossil field trip or guest speaker. Contact local
experts to find out if there is a field trip site in your
area where your students could see fossils. Invite
experts into your classroom to describe local fossils
and their significance. If your class is in Fairbanks or
can visit Fairbanks, take a field trip to the University
of Alaska Museum to see the Blue Babe and
mastodon exhibits.

5. Dinosaur film time. Watch videos and/or
filmstrips about dinosaurs.

Extinction - Distant Thunder continued...

Reprinted from : Alaska Wildlife Curriculum, Alaska Dept. of
Fish and Game.
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TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades: 4th - 6th

Objectives:Objectives:Objectives:Objectives:Objectives:
Students will be able to explain and describe the
process of extinction, the causes of extinction or
endangerment and the characteristics of extinct
species.

Materials:Materials:Materials:Materials:Materials:
♦ Endangered and Extinct Species Fact Sheets
♦ Other resource materials (see Resources).

Introduction:Introduction:Introduction:Introduction:Introduction:
To introduce the concept of geological time and
extinction - go for a geology hike through time in
the classroom.  See the activity on page  ?  in the
Aleutian Shield Fern section.

Procedure:Procedure:Procedure:Procedure:Procedure:
Explain to students that they will write a story in the
first person as if they are the last individual of a
species.  They need to incorporate all they know about
geological time and extinction as they portray the
plight of their chosen plant or animal.

1.  Introduce  the  terms  extinct,  extinction ,
endangered, and threatened from the species
cards.

2. Tell students that in Alaska several kinds of wildlife
became extinct after the Age of Dinosaurs 65 million
years ago and at the end of the Ice Age (Pleistocene
Epoch 10,000 years ago). Some others became extinct
less than 300 years ago.

3. Students choose which species card they would
like to read. Students reading the same species cards
meet in groups of 2 - 3 to study them.

4. Each group develops a graphic concept-map
illustrating the important events and factors that
caused the species to become endangered or extinct.

5. Each student writes a story from the point of view
of the last surviving member of the species. The story
will describe the struggles of the animal to survive
and the obstacles that stand in its way.

6. Students meet in groups of 2 - 4 for a writers’
workshop in which the group reacts and comments
on each story. Students then rewrite their stories based
on the feedback from the writers’ workshop.

7. Compile a class list of the different causes of
extinction described on the species cards or other
research. Make a second list of the characteristics of
each species that made it vulnerable to becoming
endangered or extinct. (The sea cow, for example, needed
a habitat that was only found in a small area. Also, the
sea cow moved very slowly making it easy to kill by
humans.)

VARIATION:  Students do the Search for Answers
Activity prior to this writing activity.

Extinction - The Last Curlew

Extensions:

A. Script good human behavior. Students view
the Star Trek movie “The Final Frontier” about the
extinction of humpback whales. Rewrite the plot
with human behavioral changes that allow the
whales to survive.

B. Poetry for survival. Students write poems about
the survival of an endangered species.
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:  5th - 8th

Objectives:Objectives:Objectives:Objectives:Objectives:
Students will be able to define extinction and give
examples of extinctions from both natural and human
causes.  Students will relate causes of extinction to
extinct species and determine the extent to which
humans have accelerated the rate of extinction.

Concept:Concept:Concept:Concept:Concept:
Students will create a time-line of extinct species which
will allow them to make connections between
increased human activity in an area and extinction
of plants and animals.

Materials:Materials:Materials:Materials:Materials:
♦ For each student:

♦ Extinction Time-line Worksheet
♦ Woolly Mammoth Fact Sheet

♦ For each group:
♦ Fact Sheets:

♦ Spectacled Cormorant
♦ Steller’s Sea Cow

Introduction:Introduction:Introduction:Introduction:Introduction:

Explain to students that they will be creating a time-
line of extinct species in cooperative groups.  Do the
Geological Hike to refresh students' understanding
of the geological time-line.  See the section on the
Aleutian Shield Fern.

Procedure:Procedure:Procedure:Procedure:Procedure:

Discuss the concepts of species and extinction.
Scientists estimate that globally we now lose anywhere
from 100 to 1,000 species each year.

Ask students to list as many extinct species as they
can. Brainstorm a list of factors that might cause a
species to become extinct.

Assign each group a historical time period (1750-
1800, 1800-1850, 1850-1900, and 1900-1950). Have
them work cooperatively (sharing materials, assigning
jobs or roles, etc.) Give each group a fact sheet for the
species that became extinct during its time period
(save the “Woolly Mammoth” Fact Sheet for later use).

Group members read their fact sheets to learn why
their species became extinct and discuss the factors
leading to extinction.

Use the “Extinction Time-line Worksheet” to develop
a time-line of extinctions on paper or computers
showing the numbers of mammals and birds that
became extinct in seven time periods (see example).
Then, students identify the time period for their
species and label their graph.

Each group shares the information it learned about
why their species became extinct with the rest of the
class. Place the names of the species the groups
studied on the graph with an arrow to indicate the
time period in which each became extinct.

Distribute copies of the “Woolly Mammoth” Fact Sheet
and give students time to read it. Discuss the different
causes of extinction the students have learned from
all of the fact sheets. Compare the potential causes of
the prehistoric extinction of the woolly mammoth
with the potential causes of extinctions during historic
times.

Ask students whether the numbers of bird and
mammal extinctions are increasing or decreasing and
why this might be happening. (Increasing — the
current rate far exceeds that of the last 65 million
years.)

Show the class the graph of the growth of the world’s
human population and relate it to the graph of bird
and mammal extinctions. The accelerated rate of

 Extinction - Gone Forever
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extinction  has been directly linked to the exploding
human population and to the high rate of natural
resource consumption by the industrialized world.

Generate a list of characteristics of species that would
make them vulnerable to extinction (examples:
demand by humans, unable to adapt rapidly to
environmental changes, migratory habits, small
populations, low birth rates).

Extensions:Extensions:Extensions:Extensions:Extensions:

B. Current extinctions. Students research the last
50 years, identifying what species have gone extinct
including hypotheses or why extinction occurred.

C.  Tropical forest extinctions.  Many people are
concerned about the rate at which the tropical
rainforest is being logged and cleared for timber
products, farming, ranching, mining, and other
development. This is occurring at a rapid rate in
Central and South America and in South Pacific and
Asian countries such as Indonesia. Have your
students research the tropical rain forest ecosystem
and the issues of deforestation and wildlife loss.

D. Math problems: extinction. E. O. Wilson, an
expert on biodiversity, has estimated the extinction of
species in tropical forests as high as 17,500 species each
year at the current rate of deforestation. (Of 10 million
species worldwide, 5 million species occur in these
rainforests.)

  Using the above information, calculate the
annual rate of extinction in the rainforest
resulting from this type of habitat loss each
year  (Answer: approximately 1 species per
1,000 species per year).

  Compare this rate to past global extinction rates
of 1 species per 1 million species per year or 1

species per 10 million species per year (1,000
to 10,000 times higher).

  If the current rate of deforestation continues, the
tropical rain forests will be eliminated by 2135.
Ask students to calculate their age in 2135,
when the rainforests are predicted to
disappear.

Make a poster with the facts. Make a poster about
one of the species which answers all the following
questions about its extinction: who, what, where,
when, why, and how?

 Extinction - Gone Forever continued...



Extinction Timeline
Worksheet

DATA:

Number of species of birds that became extinct:

Between 1600 and 1649: 3
Between 1650 and 1699: 9
Between 1700 and 1749: 5
Between 1750 and 1799: 9
Between 1800 and 1849: 12
Between 1850 and 1899: 29
Between 1900 and 1949: 35

Number of species of mammals that became extinct:

Between 1600 and 1649: 7
Between 1650 and 1699: 3
Between 1700 and 1749: 2
Between 1750 and 1799: 7
Between 1800 and 1849: 2
Between 1850 and 1899: 15
Between 1900 and 1949: 22



NATURAL HISTORY FACTS

Woolly Mammoth
Mammuthus primigenius

TIME PERIOD: 11,000 - 14, 000 YEARS AGO

SPECIES STATUS: EXTINCT

The woolly mammoth was Alaska’s member of the
elephant family. Like today’s elephants,
mammoths were large animals that traveled in
herds and had two white tusks and a trunk. Unlike
elephants of today, the mammoths were covered
with long, dark hair.

Mammoths lived in Alaska when much of the
world’s northern areas were covered by glaciers
and ice sheets, but much of Interior Alaska was
ice-free. Many scientists believe Interior Alaska

was part of a huge grass-covered area that stretched into Asia across a land bridge in the area that
is now the Bering Sea. Woolly mammoths fed on grasses in these areas. The mammoth and many
other animals that lived on the grassy plain all became extinct about the same time.

What caused the extinction of the mammoth and the other animals? The answer remains a mystery.
Scientists have two theories. One is that the climate changed quickly as the ice sheets began to
melt. Winters became colder and more snow fell, making it difficult for animals with short legs like
the mammoth to move about and find food. As the climate continued to change, the grasslands
became forests. Animals that were adapted to life in the grassland could not adapt to life in the
forest and they perished. Scientists who favor the theory of changing climate study the ancient
remains of plants, but it is difficult to date these remains exactly.

The second theory is that humans crossed a land bridge between Asia and Alaska. Some scientists
believe that these people hunted the animals until they were extinct. These scientists believe the
mammoths and other animals could not adapt to these new predators. Fossils show that during
the Ice Ages in Asia, people hunted mammoths. They ate mammoth meat, used the skins for
clothing, and used the skins and bones to construct shelters.



NATURAL HISTORY FACTS

Spectacled Cormorant
Phalacrocrax perspicaillatus

SPECIES STATUS: EXTINCT

A large, nearly flightless seabird, the spectacled cormorant lived on a
few remote islands of the western Aleutian Islands. Scientists believe
they were once abundant because Georg Wilhelm Steller reported the
birds as existing in “most copious” numbers. Steller was a naturalist
who traveled with the 1741 Russian expedition lead by Vitus Bering to
determine what land lay east of Siberia.

Steller wrote about this large black bird while shipwrecked on a tiny
island near the western end of the Aleutians, later named Bering Island.
In midwinter, he and the other stranded sailors killed the slow moving
and unwary cormorants for food. Steller wrote, “They weighed 12 - 14
pounds, so that one single bird was sufficient for three starving men.”

Almost nothing is known about the life of this bird except that it fed on
fish, similar to other cormorants. Steller was the only naturalist to see the bird alive. Other scientists
learned of the species through Steller’s writings and from specimens brought to museums in
1837.

The population of spectacled cormorants declined quickly as whalers, fur traders, and Aleuts
(brought to Bering Island by the Russian-American Company) killed the birds for food and clothing.
By 1850, less than 100 years after Steller first saw these seabirds, the spectacled cormorant became
extinct. Steller’s records, six specimens, and two skeletons in museums are the only evidence that
this species existed.



NATURAL HISTORY FACTS

Steller’s Sea Cow
Hydrodamalis gigas

POPULATION STATUS: EXTINCT

Georg Wilhelm Steller was a naturalist who traveled to
Alaska with the Russian expedition lead by Vitus Bering
in 1741. He was the first and only Western scientist to
see a live Steller’s sea cow. Steller sighted this unique
marine mammal when Bering’s ship, the St. Peter, ran
aground on a small island near the western end of the
Aleutian Islands. A small population of sea cows lived
in the waters around this island and a nearby island.
These islands were later named Bering and Copper. This
area apparently was the only place in the world where
Steller’s sea cows lived.

Far larger than the largest male walrus, a Steller’s sea cow measured up to 25 feet long. A single
animal probably weighed up to 8,800 pounds. Steller and the Russians saw sea cows clustered in
herds along the shore of the island. “These animals,” he wrote, “are busy with nothing but their
food. The back and belly are constantly seen outside the water, and they munch along just like
land animals with slow, steady movement forward.”

The population of sea cows was small when Steller first described the giant creature. Some scientists
think that the entire population included less than 2,000 individuals. The sea cow’s habitat was
restricted to a small area of the ocean where the temperature of the water was suitable.

The slow-moving animals were an easily hunted source of food for the Russians exploring the
Alaska coast. The crew on Steller’s ship were the first Russians to hunt and eat the sea cow. By
1768, only 27 years after Steller first sighted them, the entire population had been killed by sailors,
seal hunters, and fur traders. The sea cows were killed for food and skins to make boats. This
amazing animal, which lived in the Bering Sea just over 200 years ago, now exists as a few intact
skeletons and pieces of skin in museums.
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TTTTTarget Gradesarget Gradesarget Gradesarget Gradesarget Grades               K-3rd

Objectives:

Students will demonstrate how a habitat need can
limit the size of a population.

Concept:

Plant and animal species with very specific habitat
needs are susceptible to population decline or limits
to their population size.  Students can make
connections between plants and animals that have
fewer habitat restriction and are more adaptable and
those that have greater limiting factors and are less
adaptable.

Materials:

♦ A House for a Hermit Crab by Eric Carle

Introduction:

Tell students they will be simulating hermit crabs
searching for a limited number of shells. Read  A
House for Hermit Crab to the class. Alert the students
to watch for what the hermit crab needs for shelter
and think about the various stages of growth it goes
through.  Tell them they will be playing a game after
the story to reenact the plight of the hermit crab as
it searches for a home.

Procedure:

Following the reading of the story, discuss the life of
a hermit crab.  Teach the class the poem about the
hermit crab. Write it on the board. Tell the students
that it will be used for a game.

I’m a little hermit crab,
looking  for a shell.
I see one. There it is.
This will suit me very well

Play the Hermi t Crab GamePlay the Hermi t Crab GamePlay the Hermi t Crab GamePlay the Hermi t Crab GamePlay the Hermi t Crab Game

See next page for instructions.  Replay the game as
many times as possible altering the limiting factors
and discussing the impact son the population.

Conclusion:Conclusion:Conclusion:Conclusion:Conclusion:

Discuss the results again and point out to students
that the number of successful hermit crabs depends
upon the number of shells available. The number of
shells is the limiting factor.

Let the “shell” players be hermit crabs and play the
game again.

Turn three “shells” into “crabs” and play the game
again. This time the number of hermit crabs that find
shells will be smaller. Ask the students what factor
limited the size of the population (the number of
shells).

Extensions:Extensions:Extensions:Extensions:Extensions:

Write hermit crab poems. Have students write their
own poems about hermit crabs.
Observe crabs in tide pools or aquarium.
Observe hermit crabs in tide pools. Discuss what
might happen to the hermit crab population if too
many people collected empty shells at the beach or if
the snail population declined.
Create a new game.  Create a similar game choosing
a different animal and a different limiting factor.

Carrying Capacity - Hermit Crab Game
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Carrying Capacity - Hermit Crab Game continued...

Hermit Crab GameHermit Crab GameHermit Crab GameHermit Crab GameHermit Crab Game

OBJEOBJEOBJEOBJEOBJECCCCCT OF THE GAMET OF THE GAMET OF THE GAMET OF THE GAMET OF THE GAME: for each hermit crab to find a shell. Some of the students will be
shells; some will be hermit crabs.

TTTTTO BEO BEO BEO BEO BEGIN:GIN:GIN:GIN:GIN: divide the class into “shells” and “crabs” with one less “shell” than “crabs.”
After the class repeats the poem, the “hermit crabs” quickly try to reach a “shell” by crab-
walking and crawling under it.

SHELL RULES:SHELL RULES:SHELL RULES:SHELL RULES:SHELL RULES: “shells” stand with arms spread outward, bending over. This position
represents a shell.

CRAB RULES:CRAB RULES:CRAB RULES:CRAB RULES:CRAB RULES: tell the class all the hermit crabs are considered one  populationpopulationpopulationpopulationpopulation. Have
the “crabs” practice crab-walking by moving on their hands and feet, knees bent, with their
back toward the floor. To be safe, each “crab” must find a “shell” and get on the floor under
the arch formed by the “shell’s” arms.

After all but one “crab” find a shell; discuss what the “crab” without a shell might do. (It might
move to a new area or a predatorpredatorpredatorpredatorpredator might eat it.)

PLAPLAPLAPLAPLAY AGAIN:Y AGAIN:Y AGAIN:Y AGAIN:Y AGAIN: at the start of each round, have the “crabs” with shells leave their shells
so that all hermit crabs are looking for new shells.

I’m a little hermit crab,I’m a little hermit crab,I’m a little hermit crab,I’m a little hermit crab,I’m a little hermit crab,
looking  flooking  flooking  flooking  flooking  for a shell.or a shell.or a shell.or a shell.or a shell.
I see one. TI see one. TI see one. TI see one. TI see one. Therherherherhere it is.e it is.e it is.e it is.e it is.
TTTTThis will suit me vhis will suit me vhis will suit me vhis will suit me vhis will suit me veryeryeryeryery
w e l l .w e l l .w e l l .w e l l .w e l l .
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:  K-2ndndndndnd

Objective:Objective:Objective:Objective:Objective:
Students will be able to categorize wildlife into
populations and count wildlife populations.

Materials:Materials:Materials:Materials:Materials:
♦ Poster paper
♦ colored construction paper
♦ drawing materials
♦ glue
♦ Optional: Alaska Ecology Cards or other sources

with pictures of animals.

Introductions:Introductions:Introductions:Introductions:Introductions:
Tell your students that the class is going to make a
mural showing representative populations of five
common species living in their area.  Brainstorm
kinds of wildlife species common in your area. Write
wildlife names on a large piece of poster paper.

Procedure:Procedure:Procedure:Procedure:Procedure:
Have the class choose five favorite animals.  Divide
the class into five groups and assign one of the animals
to each group.

Distribute construction paper to each group (for
example, brown for bears and moose, white for mountain
goats).  Have students draw their special animal to
create a population of their animal. Let students
determine the size of their population. For younger
students, you may want to provide models of the
animals for them to draw and afterward make
photocopies to multiply their “populations.”

Students work in groups on a class mural. Using a
large sheet of poster paper, students draw a landscape
similar to the local landscape.  Students glue their
animal populations onto the mural in appropriate
places.

Hang the finished product (which represents several
animal populations in the local landscape).

Ask the class to count the number of individuals in
each animal population on the mural. Tally the results
on the chalkboard.

Using the mural, discuss the term “population.” A
wildlife population includes all the animals of a
single species that live and raise their young in a
specific area.

Ask the students to describe their population. Write
what the students say onto strips of paper. Encourage
students to use “population” in their answer. Attach
sentence strips like labels to the mural. Example: You
would ask, “How many bald eagles are in the bald eagle
population?” and write the answer “25 bald eagles are
in the bald eagle population.”

Extensions:Extensions:Extensions:Extensions:Extensions:

Add habitat needs to mural.  Discuss the habitat
needs of the animals on the mural. Students then will
include the habitat requirements in their drawings
for the mural.
Add plant examples to mural.  Collect plant
materials on a field trip or photocopy pictures of local
plants and glue them onto the mural.
Spin off into water cycle. Use construction paper
to make ponds, clouds, etc. Discuss and draw the
water cycle.
Count animals in photographs. Students count
wildlife from aerial photographs, posters, or magazine
photos. Request aerial photographs from Alaska
Department of Fish and Game or US Fish and
Wildlife Service.
Count human populations. What is the human
population of your classroom, school, community?

Population Posters
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TTTTTarget Grades:arget Grades:arget Grades:arget Grades:arget Grades: 3rd - 8th

Objectives:Objectives:Objectives:Objectives:Objectives:

Students will count the population of animals in a
small area and estimate the size of the population
over a larger area.

Concept:Concept:Concept:Concept:Concept:

A habitat's ability to provide food, water and shelter
dictates an animal's population size.  If one or more
of these factors are depleted, the size of the
population is affected.  Inversely, if an animal
population gets too large for the capacity of the
habitat, the destruction to the habitat will reduce the
population size.

Materials:Materials:Materials:Materials:Materials:

 Indoors:
♦  Beans, Popsicle sticks, popcorn, or other objects

that are easy to see, count, and clean up;
♦ measuring sticks
♦ paper and pencils
♦ poster paper

Outdoors:  for each group –
♦ collecting equipment appropriate for the area
      you wish to census (bottom scraper for ponds
       or lakes, net strainer [old nylon stockings or
         panty hose are suitable]
♦ collecting trays or containers [white works best
        for visibility of organisms])
♦ four marker sticks at least 1 /2 meter long
♦ clipboard
♦ paper and pencils
♦ poster paper.

Procedure:Procedure:Procedure:Procedure:Procedure:
This activity can be done in the classroom with
objects such as beans or popcorn, or outdoors with
observations or collections of organisms.  It is a good
activity to help students gain an understanding of
the challenges scientist face when trying to count a
population of plants or animals.  It will also reinforce
common terminology used by scientists and
researchers when sampling populations.  It is best
to do the activity in the classroom first, then go
outside and practice the sampling procedures in a
familiar area nearby.

CLASSROOM ACTIVITYCLASSROOM ACTIVITYCLASSROOM ACTIVITYCLASSROOM ACTIVITYCLASSROOM ACTIVITY

Create a population in the classroom or gymnasium
using beans, Popsicle sticks, popcorn, or similar
items.  Spread one of the items around the room.  If
you have a large class, you can have different groups
of students sampling different populations and then
compare results and methodology.

Tell the students that they will become wildlife
managers today who need to know size of an
animal’s population this year, in order to know if it
is increasing, decreasing, or stable.

Explain that each group will count the animals in a
small area to get an idea of how many might be in
the entire area. In other words, students will conduct
a census in a small area, which is a sample of the
entire area. Then they will estimate the population
in the larger area, using the procedure outlined in
the Outdoor Activity section below.

How Many Animals Live Here?
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OUTDOOR ACTIVITYOUTDOOR ACTIVITYOUTDOOR ACTIVITYOUTDOOR ACTIVITYOUTDOOR ACTIVITY

IN ADVANCE,  select a field trip site

• Determine the collecting equipment you will need
to collect animals. During the winter, it is possible to
census the number of animal tracks made by
individual animals in an area.

• Mark a half-meter length with a marking pen on
one of the four marker sticks for each group.
Identify the boundaries of the study site (pond, lake,
rock outcrop, meadow, etc.). Ask the students to guess
how many animals of different types are in the area.
Name several animals they are likely to encounter in
a census.

Students brainstorm how they could count all of the
animals. Animals may be hard to see or find. Counting
each one may be very time-consuming and difficult.
Help them think about the challenges of being sure
they have really caught or counted all the animals.

Students should discuss why they would not want to
change animal habitat (such as draining the pond to
count the fish, digging up an anthill to count the ants)
just to get a count.

Divide the class into small groups. Explain that each
group will count the animals in a small area to learn
how many might be in the entire area. In other words,
students will conduct a census in a small area, which
is a sample of the entire area.

Give each group paper, pencils, and a clipboard to
record their census data. Demonstrate how to use the
marker sticks to outline a square sample area. Use
the stick with the half-meter mark on it to measure
each side of the square. Mention that each team’s

sample area should be at least a meter away from
any other team’s sample area.

Teams begin their census. If they are working in a
pond, stream, or area of soil, students scoop bottom
sediment inside the sample area to a depth of
approximately 1 inch. They should rake the scoop
in straight rows until the entire area is uncovered to
a depth of 1 inch. The scooped sediment is emptied
into a strainer and rinsed to strain out mud. The
leftover scrapings are then placed in observation
trays.

Students will draw a picture of each type of animal
they observe. Students should write the number
found next to the picture.

Reunite the groups. Give the teams a few minutes to
share their discoveries. Ask them whether they would
change their guess about how many animals of a
certain type lived in the area.

For older students: Ask them to guess how many
samples would be needed in order to count all of the
____ (name of an animal) in the population. Would it
be 10 times or 100 times or 1,000 times? To estimate
the size of the population, students multiply the
number of a species they found (for example: 6 water
striders) by the number of samples they would need
to cover the population’s area (for example: an area of
4 square meters would require 64 1 /2 meter square
samples). The population would be 6 x 64, or 384
water striders.

Return collected organisms to their habitat.

How Many Animals Live Here? continued...
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BACK IN THE CLASSROOMBACK IN THE CLASSROOMBACK IN THE CLASSROOMBACK IN THE CLASSROOMBACK IN THE CLASSROOM

Use poster paper to list the species and census
numbers

Encourage a discussion. How many species of
animals were found? Which species were most
numerous? Which were least numerous? Why did
each team catch different kinds and numbers of
species? (Some possible explanations are differences in
sample areas, unevenness of distribution of organisms,
differences in counting and scooping techniques).

Write population on the chart and arrive at a class
definition. Emphasize that a population includes only
one type of animal or species.

Extensions:Extensions:Extensions:Extensions:Extensions:

Research endangered species populations. Do the
Become an Expert research activity to learn more
about an endangered species population.  Older
students can include researching sampling methods
used to estimate the populations and critique the
decision making process for recommending these
species for listing under by the state species or federal
government.

Research local wildlife populations. Students will
research local wildlife populations. Contact the Alaska
Department of Fish and Game office in your area for
population data on a species of interest to students.
Invite wildlife biologists, local experts, or long-term
residents and Native elders into the classroom to share
their knowledge. They may be willing to lead or assist
on a field trip.

Census things in schoolyard. Students brainstorm
ways to census or estimate highly visible organisms

in the schoolyard (types of plants, insects, spiders,
animals that leave tracks, birds that come to a feeder,
etc.). As you discuss these, be sure to emphasize the
difference between a census and an estimate (see
background information).

Compare in another season. Students can conduct
the activity during a different seasons of the year. They
should compare census numbers and estimated
populations and try to explain the differences.

Credits:
Adapted from “How Many Organisms Live Here?”
OBIS, Lawrence Hall of Science, University of
California, Berkeley, CA. Distributed by Delta
Education, Inc., Box M, Nashua, NH 03061-6012.

How Many Animals Live Here? continued...
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:      K - 4th

Objectives:Objectives:Objectives:Objectives:Objectives:

Students will learn that animal populations grow
through births and observe the relationship between
the size of a population and the number of young
that are born each year.

Concept:Concept:Concept:Concept:Concept:

The clutch size of birds is determined by a number
of factors: size of bird, habitat restrictions, longevity,
chance of chick survival.  Many endangered birds,
such as the Short-tailed albatross, lay one egg per
breeding season so they are very susceptible to
population decline of their breeding season is or
success rate is hindered.

Materials:Materials:Materials:Materials:Materials:
♦  Paper cups (1 per student)
♦  photocopies of Goose Pair Silhouettes
♦  dry grass
♦  cotton batting
♦  beans
♦  poster paper
♦  glue or tape.

NOTE: The following activity can be adapted for over-
population.

Introduction:Introduction:Introduction:Introduction:Introduction:

Tell students that they will be simulating a population
of nesting geese and then analyzing the results of
the simulation.  Ask them what they know about
work that biologists do to estimate population size.
Make a list of ways that the students think would be
good for getting a good estimate for a local bird
population.

Procedure:Procedure:Procedure:Procedure:Procedure:

Give a paper cup to each student. Place the grass,
cotton batting, and beans in a central location. Tell
the students that they will each be making a goose
nest by gluing the grass and batting in the cup.

After the students have made the nests, give each
student the goose illustrations and have them cut out
pairs of geese.

Tell the students that each pair of geese will produce
five eggs each year. Students collect five beans each
and place them in their nests.

Create a large graph on the poster paper with two
columns. Label the left-hand column “Pairs of Geese”
and the right-hand column “Number of Eggs”  (see
illustration). Explain that a goose population will
have a certain number of pairs. (See the activity
“Population Posters” in this unit if you have not
introduced the term “population” to your class.)

Begin filling in the chart. Start with “one pair of
geese.” Ask a student to bring a goose pair silhouette
for the chart. The geese can be taped or glued to your
chart. Move to “two pairs of geese.” Again ask
students to bring the pairs. Continue until the
population has 20 pairs.

Explain to the students that the number of eggs laid
by each pair varies. For the purpose of this activity,
however, each goose pair will lay five eggs. Begin with
“one pair of geese” and draw a nest (circle) and fill it
with five eggs. Ask the class to count the number of
eggs in the egg column and write down that number.
Continue this process for the increasing number of pairs
(Older students can do this by multiplication.)

Don’t Put All Your Eggs in One Basket



Center for Alaskan Coastal Studies
2003

 97

Endangered Species Curriculum

Compare the number of eggs laid by the largest
population with those of smaller populations.
Encourage students to think of things that could
happen to geese so there would be fewer geese in a
population (they could be eaten by predators, harvested
by hunters, die from accidents, or starve to death
because there was too little food).

Which population would recover quickest if each
population lost 10 geese? (The smallest population
would become extinct; other small populations would
take a long time to recover because there would be fewer
eggs each year compared to the larger populations. The
largest population would recover the quickest.)

Explain that people are concerned about very small
populations of wildlife because they may be in danger
of extinction.

Extensions:

Use Aleutian Canada goose
example. Conduct the same
activity, using the Aleutian
Canada goose population. Read
the Fact Sheet on the Recovery
Story for the Aleutian Canada
Goose.  Watch the video on the
recovery process used by Fish and
Wildlife Service to bring the
population back from being
threatened with extinction.
Introduce the fox as a predator on
goose eggs.  Use the information
to estimate what future
populations will be, based on
historic and current growth and
decline.  Timely information is
available on the website
<www.r7.fws.gov>

Write or draw accompanying story. On poster paper,
the students as a class will write a story about what
they learned. Place the story next to the graph.
Younger students can draw their story or dictate as
you write.

Enhance the math problems.  The activity assumed
that all female geese laid the same number of eggs.
Explain to the students that female geese do not
always lay the same number of eggs. Each student
should choose the number of beans to place in their
nest. The number should be between 3 and 7. Hide
the nests around the room or on the school grounds
and then have the students conduct a nest search and
count the total number of eggs. Older students can
calculate the average clutch size (number of eggs per
nest) by adding the numbers in each nest and dividing
the total by the number of nests.

Don’t Put All Your Eggs in One Basket continued...
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Section 4
Human and
Natural

Influences
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Conservation Issues
Target Grades:  K-8th

Objective:Objective:Objective:Objective:Objective:

To help student become aware of potential hazards
to Alaskan plant and animal populations and reasons
for special status.

Concept:Concept:Concept:Concept:Concept:

Many of the endangered and threatened species in
Alaska are vulnerable to population declines because
of their rarity, their restricted distribution, their
dependence on limited habitat and their sensitivity
to environmental disturbances.  All of these
characteristics make them vulnerable to adverse
weather conditions or natural or man-made disasters.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
♦   Endangered and Threatened Species Cards
♦   Chairs
♦   Music and tape player

What to Do:What to Do:What to Do:What to Do:What to Do:
Pass out the endangered and threatened animal
species cards to be used as name tags for the
students.  Punch a hole through the cards and thread
them with string.  Have the students hang them
around their necks.

Explain the general rules for musical chairs.  As the
students move around the chairs the music plays,
when it stops each student must find an empty chair.

The student who is left out must find their species on
the Endangered Species Situation Handout and read
about their plight.  The student must follow the
instructions for their species.  Only those species who
are recovering or stable will have instructions to stay

Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:Follow up and Extensions:

Group Discussions:
Discuss impacts on various populations as a class.
Brainstorm ideas for helping threatened or declining
species of sea ducks.

This lesson was adapted from Our Wild Neighbors: An
Educational Resource Book About Alaskan Animals by the
Alaska National Park Service.

in the game, otherwise the student is out.  A species
that has had a "success story" gets to choose another
species to "bring back" with them to the game.
Encourage the students to think of a way the species
they chose could be "brought back."

Remove a chair for each student that is removed from
the game after each round.

At the end of the game discuss the different species
that were involved  and the similarities and
differences of their situations.  Discuss which causes
for a threatened or endangered status were man-
made and which were natural. Explore ideas for
preventing and/or restoring damaged populations.
Discuss pros and cons of each possible solution.

Spectacled Eider

Photo by Doyle Ohnemus
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 Steller's Eider was listed as a Threatened Species
in 1997 due to declines in western Alaska and possibly
northern Alaskan populations.  Concerns are increased
subsistence harvest, increased predation on smaller
goose nesting colonies in proximity to eider nesting
areas, decline in availability of preferred foods in
wintering areas for reasons unknown.

 Black Scoter has had a recent decline in Western
Alaska possibly due to contaminants (toxic metals or
other chemicals in their food chain) in molting areas.

 Surf Scoter has had recent declines in breeding
in western Canada and possibly Alaska because of
their susceptibility to oil spills and other contaminants
in intertidal feeding areas that cause winter  die-offs.

 Long-tailed Duck has had a long-term decline
in western Alaska, but is stable on the Arctic Coastal
Plain.  It is on the Audubon Watchlist.  Concerns for
the species are predation by bird and mammal
predators in nesting areas, lead shot poisoning and
heavy metal contamination.

☺ Aleutian Canada Goose populations are
increasing  - grab a chair and another species and get
back in the game!

 Killer Whales species populations are probably
increasing but are vulnerable to oil spills in coastal
wintering areas - stay in the game!

 Short-tailed Albatross are endangered and have
lost some of their nesting habitat in Japan due to a
volcanic eruption on one of their two nesting islands.
They are vulnerable to being caught in fishing nets
because they are attracted to the bait that looks like
the shrimp they feed on.

Possible Reasons for declines or recovery in the population of each speciesPossible Reasons for declines or recovery in the population of each speciesPossible Reasons for declines or recovery in the population of each speciesPossible Reasons for declines or recovery in the population of each speciesPossible Reasons for declines or recovery in the population of each species

 Eskimo Curlew were over-hunted for food from
1870-1890 and are thought to be extinct.

 The Steller Sea Lion population in western
Alaska is threatened after a large decline.  Suspected
causes include shooting by fishermen, change in the
quantity or quality of the fish they eat, and the effects
of climate change on ocean food webs.

 The Humpback Whale was overhunted and is
an endangered species.

☺ The Peregrine Falcon declined because of the
use of DDT for pest control which contaminated the
food chain, but Alaskan populations have recovered -
grab a chair and another species and stay in the game!

 It is unknown why the threatened  Spectacled
Eider has declined.  Scientists believe it may be a
combination of loss of food source, pollution, and
overharvest.

 Sea Otters are declining in Southwest Alaska
possibly due to increased predation by Killer Whales.

  Aleutian Shield Fern is endangered because of
its very restricted habitat requirements.

 Pribilof Rock Sandpiper populations are stable
but vulnerable to oil spills and extreme cold in Cook
Inlet where they winter and overgrazing of their
nesting areas by reindeer on Pribilof Islands.

 Kittlitz's Murrelet populations have been
declining. Their habitat in bays with tidewater glaciers
is shrinking as the climate has been warming and the
glaciers melt. The Exxon Valdez oil spill killed 5-10%
of the world population.

Endangered Species Situation Handout



Endangered Species Cards

Eskimo Curlew Humpback Whale

Peregrine Falcon Short-tailed Albatross

Steller Sea LionSpectacled Eider



Aleutian Canada Goose Aleutian Shield Fern

Black Scoter Killer Whale

Long-tailed DuckKittlitz's Murrelet

Endangered Species Cards
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Pribilof Rock Sandpiper Sea otters

Surf Scoter Steller's Eider

Endangered Species Cards
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Marine Pollutants
Target Grades:          3rd-8th

Objective:Objective:Objective:Objective:Objective:

To help student become aware of hazards to Alaskan
plant and animal populations through exposure to
pollutants in the oceans.

Concept:Concept:Concept:Concept:Concept:

Many of the endangered and threatened species in
Alaska are vulnerable to population declines because
of their rarity, their restricted distribution, their
dependence on limited habitat and their sensitivity
to environmental disturbances.  All of these
characteristics make them vulnerable to natural or
man-made pollutants.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
♦   Candy
♦   Plastic Baggies
♦   Graph Paper
♦  Colored Pencils

What to Do:What to Do:What to Do:What to Do:What to Do:
Divide the candy amongst the baggies.  You may
either have 1 baggie per student or 1 baggie per
group of students.  You should have about 30 pieces
of candy per baggies.  Each baggie represents a
watershed.

Use the table at the bottom of this section to initiate
a discussion about the pollution problems facing our
oceans today.  Discuss the various sources of these
pollutants and their possible impacts to plants and
animals.

Have the class assign a pollutant (or group of
pollutants) to each color of candy.  For example:
Brown = sediment, red = pesticides, green = fertilizers
or nitrogen.

Distribute graph paper to each student (or group).
Have the students draw a bar graph of the pollutants
in their ocean.  Label the x-axis with the names of the
candy colors or pollutants and the y-axis with
numbers.

Give each group a baggie with candy.  Have the
students separate and count the number of each color
and graph them on the paper.  The students can use
colored pencils to draw in the bars.  Have the students
try to determine what activities were happening in
their ocean or in a country where ocean currents
would carry their pollutants to their ocean.

Give each group a bird, plant or marine mammal
and have them brainstorm possible impacts to their
organism from the pollutants found at their site.
Present their findings to the class.

Wrap up with a discussion about possible solutions
to the pollution problem, or regulations and
monitoring that could go on to keep oceans from
becoming over polluted.

Adapted from:  University of Arizona Cooperative Extension
Service, Use Your Head, Protect Your Watershed!  Developed by Dr.
Kitt Farrell-Poe, September 1997.
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Pollutant Type

Industrial and municipal wastewaters;
runoff from farms, forests, urban
areas and landfills; erosion of
contaminated soils and sediments;
vessels; atmospheric deposition

Sewage and industrial wastes; runoff
from farms and urban areas; airborne
nitrogen from combustion of fossil
fuels

Poison and cause disease and reproductive failure;
fat-soluble toxins may bioconcentrate, particularly
in birds and mammals, and pose human health risks.
Inputs into U.S. waters have declined, but remaining
inputs and contaminated sediments in urban and
industrial areas pose threats to living resources.

Organic waste overload bottom habitats and deplete
oxygen; nutrient inputs stimulate algal blooms (some
harmful), which reduce water clarity, cause loss of
seagrass and coral reefs, and alter food chains
supporting fisheries.  While organic waste loadings
have decreased, nutrient loadings have increased
(NRC, 1993a, 2000a)

Petroleum hydrocarbons can affect bottom
organisms and larvae;  spills affect birds, mammals
and nearshore marine life.  While oil pollution from
ships, accidental spills, and production activities
has decreased, diffuse inputs from land-based
activities have not (NRC, 1985)

Few known effects on marine life; bioaccumulation
may pose human health risks where contamination is
heavy.

Reduce water clarity and change bottom habitats;
carry toxins and nutrients.  Sediment delivery by
many rivers has decreased, but sedimentation poses
problems in some areas; erosion from coastal
development and sea-level rise is a future concern.

Entangles marine life or is ingested; degrades
beaches, wetlands and nearshore habitats

Kills some temperature-sensitive species; displaces
others.  Generally, less a risk to marine life than
thought 20 years ago.

May disturb marine mammals and other organisms
that use sound for communication.

Pose health risks to swimmers and consumers of
seafood.  Sanitation has improved, but standards
have been raised.

Displace native species, introduce new diseases;
growing worldwide problem (NRC, 1996).

Toxins

(e.g., mercury,
PCBs or dioxin)

Ships and ballast water, fishery
stocking, aquarists

Alien species

Sewage, urban runoff, livestock,
wildlife

Vessel propulsion, sonar, seismic
prospecting, low-frequency sound
used in defense and research

Noise

Cooling water from power plants and
industry

Thermal

Plastics and
other debris

Human
pathogens

Ships, fishing nets, containers

Sediments Erosion from farming,
forestry, mining, and
development; river diversions;
coastal dredging and mining

Atmospheric fallout, industrial and
military activities

Runoff and atmospheric deposition
from land activities; shipping and
tanker operations; accidental spills;
coastal and offshore oil and gas
production activities; natural seepage

R a d i o a c t i v e
isotopes

Oil

Biostimulants
(organic wastes,
plant nutrients)

Sources Effects and Trends

From:  Marine Pollution in the United States, published by the Pew Oceans Commission, 2003.  This table was originally adapted from
Weber, 1993. Abandoned Seas: Reversing the Decline of the Oceans.  Worldwatch Paper 116.  Worldwatch Institute, Washington, D.C.
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Analysis Table

Color Contaminant Effect

Red

Orange

Yellow

Green

Dark Brown

Light Brown

Purple

Describe the major form of activity that is occurring at your site and what kinds of
pollution are a result of that activity.  Include a description of any impacts on the
local wildlife and/or human population in your designated area:

Recommendations for improving conditions at your site:
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TTTTTarget Grades: arget Grades: arget Grades: arget Grades: arget Grades:  3rd - 6th

Objective:Objective:Objective:Objective:Objective:
Students will describe the factors that affect the
relationship between habitat fragmentation and
biodiversity.  Students will create a graph that
demonstrates the relationship between biodiversity
and the size of a habitat.

Materials:Materials:Materials:Materials:Materials:
♦  Large playing area
♦  4 large traffic cones
♦ Two  25-ft ropes
♦  Two 40-ft ropes
♦  Duct tape
♦  Flip chart paper
♦  Markers
♦  Stop watch

Introductions:Introductions:Introductions:Introductions:Introductions:

Worldwide, habitat loss is one of the biggest threats
to biodiversity.  In Alaska, biodiversity and the status
of a species population can be affected by whether
or not they are confined to a specific habitat area -
in particularly - the Aleutian Islands.  This game will
focus on the particular challenges that living on an
island present to plants and animals.  Students will
explore the concept of island biogeography and play
a game that simulates island environments and
challenges them to survive and move between island
habitats.  Their findings will help them understand
some of the dynamics that occur on the Aleutian
Islands and also understand some of the dilemmas
facing plants and animals in other parts of the world
where habitat fragmentation is occurring.

The students will become species trying to move
between habitat fragments, or islands, and they’ll
begin to understand why animals have such a tough

Island Isolation Game

The students will also take a closer look at the
relationship between the size of a habitat and the
biodiversity it supports.

You will need a big open area about 60 feet by 40
feet, with plenty of extra room for students to work
in groups outside the playing area.  Use four traffic
cones or other visible markers to mark the
boundaries.  Use two 25-ft roped to make two small
islands with diameters of about 8 feet.  Use two 40-
ft ropes to make two large islands with diameters of
about 13 feet.  Arrange the islands in the playing
area as they are arranged in the diagram below.
Tape the rope to the playing surface, if possible, so
the students can’t move the “islands.”

Background:Background:Background:Background:Background:

More species can live on islands that are large and
close to the mainland than on islands that are small
and far from the mainland.  This is a theory that
Robert MacArthur and Edward O. Wilson came up
with after studying how many species lived on
different sized islands.  Their theory relates to current
studies about habitat fragmentation and island
studies.  Your students will learn the basics of island
biogeography by imagining they are species trying
to get to different-sized “islands” at different
distances from the “mainland.”  Then they will apply
the concepts of island biogeography to habitat
islands.  They’ll explore some of the threats facing
species in habitat islands and think about ways we
can reduce those threats.

time living in fragmented landscapes.  The same
principles apply to animals that require a specific
small area for their habitat needs.  Your group will
also try to come up with some ways they can help
species move between habitat fragments more easily.
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Some of the reasons we lose species and
biodiversity in small patches of habitat are:

Luck of the draw:  When a piece of habitat is
destroyed, some species could be wiped out by chance
alone.  If a species uses only a small part of a larger
area, and that part happens to be destroyed, that
species and its habitat are lost.  Species that are very
rare or that are found only in small population are
especially at risk when their habitats are broken into
smaller and smaller chunks.

Patchy habitat, less diversity:  Small patches of
habitat often do not have as much diversity as larger
areas that include several different types of habitat.
A large area that is fragmented (patches of similar
habitat are unconnected and far apart) will often
contain fewer usable habitat areas and thus fewer
species because some species are not able to find
enough patches to meet all of their habitat needs.
Many scientist think this is the main reason diversity
is lower in habitat patches.

Road blocks:  Some species can live in habitat
fragments if they can move from one are to another
to get everything they need, such as food, shelter, and
mates.  Unfortunately, many fragments are
surrounded by barriers that prevent species from
moving between different areas.

On the edge:  When we build developments and
break habitats into small chunks, we create more
boundaries between the habitat and the outside world.
Conditions at these boundaries, called edges, are very
different than the conditions in the habitat’s interior.

Fragmentation doesn’t affect all species in the same
way.  Some are more sensitive to habitat loss than
others.  And some species can even benefit from
fragmentation and the edge effect.  All of the factors

listed above affect different kinds of species in
different ways, and that’s what makes the problem
of fragmentation so difficult for conservationists
trying to protect a wide variety of species.

Procedures:Procedures:Procedures:Procedures:Procedures:

Introduce the activity by explaining to the students
that they will be investigating a well-known
ecological theory call the theory of island
biogeography.  Briefly explain that scientists Robert
MacArthur and Edward O Wilson wanted to study
species that traveled from the mainland to nearby
islands in the ocean.  The scientists wanted to know
how many species from the mainland lived on islands
of different sizes at different distances from the
mainland.  They were also interested in those species
that became “locally” extinct, which means they
were no longer living on the islands, but could still
be found living on the mainland.

Tell students that they’ll be doing a similar
investigation outside.  Some students will be animals
immigrating to “islands” you’ve laid out in the yard.
Other students will be playing predators, diseases,
and different forces out tin the “open ocean,” that
can cause animals to become extinct.

Rules:Rules:Rules:Rules:Rules:

Familiarize the students with the playing area.  Show
them the islands and their sizes and the distances
from the mainland.

Select about 2/3rds of the group to be species
immigrating to the islands and about 1/3rd to be
taggers that represent threats that can cause
immigrating species to become extinct.  Explain that
immigrating species will have one minute to run from
the mainland to an island, but they’ll have to avoid

Island Isolation Game continued...
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being tagged by the students in the laying area
because being tagged will make them extinct on the
islands. Have the students you select to be extinction
taggers choose one of the name tags representing a
cause of extinction (predators, diseases, pollution
severe weather, introduced species, catastrophic
events, etc.)

Explain that once you give the signal, species on the
mainland should begin immigrating to the islands
by making a run for them.  Species can be tagged
out of the game only when they are out in the open
ocean.  If they are on an island or the mainland, they
can’t be tagged.  So although they’re safe on the
mainland, tell students that at the end of the game
you’ll only count the species that successfully have
made it to an island.

Round 1:Round 1:Round 1:Round 1:Round 1:

Taggers spread out in the playing area and must
keep moving.  They may not crowd around an
island.  Yell “Immigrate!” to begin the game.  Keep
time and blow a whistle or shout “Stop!” at the end
of one minute.  Let students who become extinct help
you monitor the game.

Evaluate the Results:Evaluate the Results:Evaluate the Results:Evaluate the Results:Evaluate the Results:

Have the students count the number of animals
species on each island.  Keep track of the results on a
piece of easel paper.

Discuss the results of Round 1 – evaluate the results
and have the students suggests alterations for Round
2 that would change the results.

Did you find that the larger island close to the
mainland had more species?  Ask the students to
speculate as to why this is so.

Island Isolation Game continued...

If your students found different results than
MacArthur and Wilson found, talk about some
reasons they may have had a different outcome.

Regardless of how many species made it to islands
at different distances, more student should be on
islands that are large than on islands that are
small.  Ask student why this is true.

(Small islands don’t have the space or variety of
different habitat types to support many different
species, just as the small islands in the game were not
big enough to hold many students.  If a small island
was overcrowded, a student could have been pushed out
and, while moving to another island, would have been
open to an extinction tagger).

Round 2:Round 2:Round 2:Round 2:Round 2:

Make the adjustments to the number of species,
taggers, habitat areas, etc. suggested after Round 1
and play another round following the same
procedure as for Round 1.  When the round is over,
evaluate the differences between the results of the tow
rounds.  Play additional rounds if there is time and
chart the results.

Wrap-UpWrap-UpWrap-UpWrap-UpWrap-Up

Discuss habitat islands:

Ask the students to think about what’s happening to
many of our natural areas and what that may have
to do with ocean islands.  Why might
conservationist use the MacArthur and Wilson
model when they think about designing reserves
in  natural areas?  (Explain that many of our forests
and other natural areas have been separated from each
other,  Only small patches of the continuous vegetation
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Island Isolation Game continued...
that once covered much larger areas still remain).
Ask students why animals need to move between
habitat islands.  (Many islands are too small for all
the species living in them, and they can become crowded.
Competition for resources may force animals to move
to find more food or shelter.  Some animals need to
migrate.  Others may be looking for mates.)

Ask students what kinds of barriers the animals
might face.
(Animals are often killed trying to cross roads.  Many
animals also become easy targets for predators to spot
when they leave their habitat.  Animals traveling a
long distance through developed areas may not be able
to find enough food and could become pests to humans
by rummaging through garbage cans or waiting for
people to provide food.)
Record the students’ ideas on easel paper if you can.

Engage the students in a discussion of the
comparisons between the results of their game and
the situation on the Aleutian Islands.

How does Island Biogeography affect the plants
and animals found on the Aleutians?
What are the benefits to the plants and animals
by the designation of the Aleutian Islands and the
Pribilof Islands as part of the Alaska Maritime
Wildlife Refuge?
Are there other areas of the state where the theory
of Island Biogeography can be applied?

Adapted from:
World Wildlife Fund. 1999. Windows on the Wild: Biodiversity
Basics, An Educator's Guide to Exploring the Web of Life.  Acorn
Naturalist, Tustin, CA.

Extinct Dodo Bird

Islands the extinct Dodo inhabited
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Section 5

Special
Stories
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DeeDee Dodo:  (sobbing in corner) Boo hoo hoo

Woolly Wanda:  Hey DeeDee – why are you so blue?
Calm down and tell me what’s the matter

DeeDee Oh Woolly – I have no friends left
anywhere – I am so sad!

Woolly Wanda:  It’s OK DeeDee – I’m your friend,
we’re all your friends here.

DeeDee: Thank you Woolly but you don’t
understand – I mean there are really no friends
or family of my kind left and I miss having them
around.  Boo hoo

Woolly Oh – I see what you are talking about
now – but DeeDee – look at me – I haven’t had
any family or friends around for thousands of
years!  At least you have some memory of your
relatives.

DeeDee I’m sorry Woolly – I’m not being very
sensitive to your plight.  At least you can feel some
comfort in knowing your demise wasn’t really
preventable – I mean there’s not a whole lot any
of us can do about weather changing and food
just NATURALLY disappearing.

Woolly Yes, yes I suppose that’s true, once
things began to really warm up about 10,000
years ago and the glaciers began to retreat and
the vegetation started to change – we large
mammals weren’t really very well adapted to
survive.  I do find some comfort in visiting my
old prehistoric friend the musk ox – they’ve
somehow managed to hang out in the arctic and
survive since the ice age – it’s quite a puzzlement!

DeeDee: I know – it’s so unusual – but I just can’t
understand why WE had to disappear – I mean
– yes we are slow and yes we are ugly but OUR
demise were the humans and that darned age of
discovery and exploration – and the pigs…nasty
little animals….we were quite happy minding our
own business on our little island eating fruit and
hopping around - thank you.

Woolly: It’s a very sad thing to think about
DeeDee

DeeDee: Yes – we were all so shocked  - so many
sailors came to our islands, and then they
brought their animals and the rats who ate up
all of our eggs from our dear old nests.  We didn’t
know any better than to have our nests on the
ground – we were so safe for so long.

Woolly: Yes it was hard to get away from those
predators and since you couldn’t fly I suppose
that made it all the worse.

DeeDee: Other animals later on had it just as
bad -  like those poor big old slow turtles – things
were really bad for them – and most of the sailors
didn’t even like the way they tasted!  And the big
beautiful birds – oh their feathers were such a
prize for the ladies – we were so isolated and no
one really cared what was happening to us.

Woolly: Things were bad back then DeeDee –
but you know a lot has changed since you were
a spring dodo.  I have a friend I would like you
to meet – her story will lift your spirits.

(Woolly leaves – Dodo sniffles and Gertie Goose
comes in)

Live or Let Die Puppet Show
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Gertie Hey DeeDee – Woolly tells me your
feeling blue today and I came to cheer you up.

DeeDee Thanks Gert – but I’m afraid I’ve
worked myself into a tizzy by now – and you
have had such a hard life just like me – we are
practically kin what with all of our same
situations – we lived and nested on islands, we
enjoyed having nobody around and no predators
to worry about and then everything changed –
you had those nasty fox come and eat all your
precious eggs as well – you almost lost all of your
relatives!

Gert I know I know  It was a very sad time
– our numbers went down down down and pretty
soon our special family of geese were all about
gone – on the verge of extinction – just like what
happened to you DeeDee.  But our story is a little
different because we had some humans who
really cared about what was happening to us –
and by then enough dodo-like animals had
disappeared that there were actually laws in
place to help us!

DeeDee Wow – you don’t say!  You are lucky.
Tell me more about your story – how did you
escape those fox and why didn’t you just find
some other place to go – you could at least fly!

Gert Well – it’s true that we could fly – and
we did move around the islands some – but the
foxes were everywhere – there were hardly any
islands left where you wouldn’t find them – and
besides – we are specially adapted to nest on
those islands – it provided the right place to have
our chicks and raise our young.  So it took some
humans at the Fish and Wildlife Service to help
us out before we completely disappeared.  We

were actually put on a special Endangered
Species list for the United States.

DeeDee Yeah yeah I’m on a special list too –
the Extinct Species List!  BooHoo

Gert So sorry – I hit a sore spot.. Anyway
back to my story – the USFWS had a special
way of helping us get rid of those horrible nest
robbers – oh here he comes now!

Collie Hey gals – what’s up – are you telling
your special story again Gert?

Gert Well – I have a captive audience!
DeeDee didn’t have the same sort of help or
protection I was lucky to have – so I’m trying to
help her understand how things have changed
since she lost all of her kind.

Collie Well – I was more than happy to do
my part to help bring back the Aleutian Canada
Goose!  My job was to use my excellent sniffer
here to sniff out those fox dens so the biologists
could catch them and remove them from the
islands.  I’m really good at that sort of thing!  But
it was hard work and it took over 30 years and
the Aleutians are a bit too windy and wet for my
liking!

DeeDee So – all you had to do was get rid of
the foxes and all was good?

Live or Let Die Puppet Show continued...



Center for Alaskan Coastal Studies
2003

 115

Endangered Species Curriculum

Gert Well – not exactly – our numbers were
so low – they actually thought maybe we had
gone extinct – but luckily a biologist found some
of my relatives still nesting on one island and he
was able to help move some of the eggs and chicks
to other islands where we used to nest and try to
help get the population up and going again.  Plus
– they protected us when we migrated to our
winter eating grounds.  The hunters in
Washington and Oregon hunted other types of
geese instead - that meant more adults would
come back to nest.

DeeDee Wow – that is so great!  It is so valuable
to have those laws in place and to have biologist
out there who understand what we need and how
to help us.

Collie Yeah – and now more people are aware
of the importance of having different plants and
animals and are much more careful about what
they do – so although your story is very sad
DeeDee – I think humans have learned from you
– and that is a good thing – it should make you
happy to know that today’s plants and animals
have a much greater chance of NOT becoming
extinct!

DeeDee I DO feel much better now – thanks so
much telling me your story – you guys are great
friends!  I’ll see you later – I’m off to share this
great news with Woolly – he shouldn’t be too
hard to find!

Gert/Collie Bye DeeDee – We’ll see you again
soon!

Live or Let Die Puppet Show continued...
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It all started years ago way out on some islands far out on the Aleutian Chain.  Home for many types of
marine mammals, sea birds and special plants.

One special type of bird, the Aleutian Canada Goose used many of these islands as their only nesting spot in
the summer.

For years they migrated to these islands, building their nests and laying 3-4 eggs each summer.  Because the
summers are so short, they only laid one clutch of eggs once a summer.  So it was important that their chicks
survived in order to be able to grow big enough for their long migration to their  wintering grounds in
Washington and Oregon.

Everything was going great for these birds for a long time as they continued in their way of goose life –
returning to their nests on the Aleutian Islands every summer.

Until….

As early as 1750 fur farmers and trappers began introducing fox to the islands on the Aleutians.  By the early
1900s fox farming became a very important industry and the Aleutian Islands farming business was a perfect
place to raise fox – isolated islands, relatively mild weather and no real competition for resources - so business
was booming.  Fur coats and hats were all the rage so the demand for fox fur was very high.  So, the fox
farmers continued to use the Aleutian Islands and did really well as long as people still wanted to wear fur
coats.  During this time the geese continued to come to their nesting grounds but found many of their areas
were disturbed by the farms.

But then the fashions changed and people no longer wanted fur and there was no money in the fur farming
business anymore - so the farmers moved out - but the fox stayed.  For many years the fox ran freely having
a heyday with all of the prey available on the islands.  Since there were never any natural predators, all the
sea birds laid their nests on the ground unprotected - an easy target for a hungry fox.  Adults survived the
breeding season - but not very many chicks and the population began to dwindle.  Increased pressure on the
population from hunting on their wintering grounds reduced the numbers of the adults as well.  The goose
population declined steadily from 1938 until 1962, when biologist found no Aleutian Canada Geese on the
nesting grounds.

Then in the early 1950s a wildlife biologist named Bob "Sea Otter" Jones became the Wildlife Refuge Manager
on the Aleutian Islands, he set about trying to save these birds as best he could.  He began trying to remove
fox from Amchitka Island since their presence was hurting other sea birds as well and,

on the off chance that a few Aleutian Canada geese remained somewhere and
could be saved from extinction. With little more than his dory (a relatively small

The Story of the Aleutian Canadian Goose



Center for Alaskan Coastal Studies
2003

 117

Endangered Species Curriculum

wooden boat) and his amazing energy and persistence, Bob spent most of 10
summers removing every last fox from Amchitka. He suspected a few birds
might be left on Buldir Island, the most isolated spot in the chain, so rugged
and unprotected from the sea that fox farmers would not have been able to
regularly land their boats on the beaches. In 1962, Bob got the Coast Guard
cutter Winona to load his dory onto her decks and drop him off near Buldir. A
few hours after landing, he confirmed that a remnant breeding population
indeed existed! During the next five years, he removed introduced foxes from
islands near Buldir and captured goslings at Buldir to form a captive flock at
Patuxent Wildlife Research Center for future reintroductions. His work provided
the basis for the formal recovery program that was to come.

Those years of effort that removed foxes from former nesting islands and
reintroduced Aleutian Canada geese also benefited other bird species, including
puffins, murres, auklets, and a variety of land birds. Other management actions
that have led to recovery of the Aleutian Canada goose include banding birds
on the breeding grounds to identify important wintering and migration areas;
closing wintering and migration areas to the hunting of Canada geese;
acquiring, protecting, and managing important wintering and migration habitat
in California and Oregon; and releasing families of wild Buldir Island geese on
other fox-free islands in the Aleutians.

The USFW Service made the goose one of the first species protected under the Endangered Species Act,
passed in 1973. The first accurate count of the birds in 1975 revealed only 790 individuals. Now their numbers
have reached more than 30,000 today.

The population of Aleutian Canada geese is now four times larger than the Service's recovery goal.  Because
of this tremendous success story the USFW Service has proposed that the Aleutian Canada goose be removed
from the Endangered Species List.

Work still remains to be done on the islands to rid them of invasive predators that are brought in from
visiting boats such as the Norway rat.  Rat predation is a number one problem for sea bird nesting colonies
on many of the islands and work continues to resolve this problem.

Excerpt from: Sea Otter Jones and the Aleutian Canada Goose by Vernon Byrd

The Story of the Aleutian Canadian Goose
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Once there was a volcano – a single volcano that rose above in the Pacific Ocean as a small island off the
coast of Japan.  It was a special island because it was the perfect nesting spot for a special seabird – the
Short-tailed Albatross.

This special sea bird spends almost all of its year at sea, using its long beautiful wings to soar effortlessly
for hours and miles over the ocean – circling for food.  The only time the albatross comes to land is to nest
and the only place it wants to nest was this one special island – which just happens to be an active volcano!

Hundreds of years ago this went on without much ado – the Short-tailed Albatross soaring and fishing for
squid and other fish that might come close to the surface of the ocean in the summer, and nesting and
raising a single chick each year in the fall and through the winter.  But, unfortunately for the Short-tailed
Albatross and other albatross as well, their beautiful long feathers were just the thing to make beautiful
hats for fashionable women in the late 1800s and early 1900s.  Their feathers were used for pen plumes
and feather beds as well.  Because they are such a large bird, weighing almost 15 pounds, they were killed
for their meat too. Almost 5 million Short-tailed Albatross were killed until almost no birds were left and
they were close to extinction.

To make matters even worse, the volcano erupted in the 1930s, causing extensive damage to their nesting
site.  Typhoons would also flood the volcano's crater, washing volcanic ash over the eggs and chicks as the
storm water cascaded down to the sea.  For a while it looked like the species was extinct.  But against all
odds, ten albatross were discovered on Torishima Island in 1951.  The Japanese government declared the
bird a national monument!  But that was not enough to help these birds recover.  Then along came a
young man named Hiroshi Hasegawa, who decided to make it his life mission to save these birds from
extinction.  He studied the birds and began a Short-tailed Albatross conservation study.

One thing he learned was that the bird’s eggs, which were laid on the steep slope of the volcano, would
often roll into the sea.  So he planted native grasses on the slope to help keep the eggs from tumbling into
the ocean.  He had great success in just one year – egg survival went from 30 percent to 60 percent!

But…in 1987 a giant landslide happened on the upper slope of the colony.  Mud flows buried the chicks
and washed away eggs.

This time the Japanese government stepped in and helped Hasegawa and he terraced the slopes and built
barriers to slow down erosion.  This helped some, but the problem of the volcano still was looming in the
background.

Hasewaga decided to try to help the birds set up a new colony on the OTHER side of the island – where
the slope was not so steep and there was more vegetation.  He painted decoys and set them up in various
courting poses – he even broadcasted mating calls over a loud speaker to fool the birds into thinking this
was an active breeding site.  His trickery worked and mating pairs arrived and set up nests.

The Short-tailed Albatross Story
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Hasewaga has worked for nearly 30 years to help bring the population back and his effort is paying off.
In 1996 more than 100 new chicks were counted at two nesting sites.

The Short-tailed Albatross is not out of danger though, it still remains on the Endangered Species list
because its population numbers are not strong enough, it still is threatened by the possibility of a volcanic
eruption at any time, and increased amounts of plastic pollution floating in the ocean pose a real threat to
their safety.

But the news is good – the birds went from having fewer than 50 birds in the late 1940s to having almost
two thousand soaring over the ocean off the coast of Alaska and Japan!

Excerpted from:  Arctic Science Journeys – Radio Script, 1997.  Bird Man for the Albatross, University of Alaska Fairbanks Sea Grant
Program.

The Short-tailed Albatross Story
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Trade Book Connection
Target Grades:          K-6th

Objective:Objective:Objective:Objective:Objective:

To help student become aware of keystone species
and their importance to ecosystems and to introduce
students to the reasons behind protective legislation
for plants and animals.

Concept:Concept:Concept:Concept:Concept:

Sea Otter Inlet:  Some animals represent keystone
species in an ecosystem and removal of them from
this ecosystem can have drastic and long-term
negative impacts.
She's Wearing a Dead Bird On Her Head:  Many
early species if plants and animals were driven to
extinction because of overharvesting prior to the
establishment of laws and regulations protecting
them and management plans for natural resources.

YYYYYou Will Need:ou Will Need:ou Will Need:ou Will Need:ou Will Need:
 Sea Otter Inlet Book
 Sea Otter Inlet Felt Board Pieces
 She's Wearing a Dead Bird on Her Head

Book

What to Do:What to Do:What to Do:What to Do:What to Do:
Grades K-3:  Read the story Sea Otter Inlet to your
students using the felt board and felt pieces to provide
extra illustration and reinforcement of concepts.
Once you have finished reading the story, have your
students either retell the story with the felt board
pieces, or have them create a food marine food chain
with the pieces.  Discuss impacts of removing one
of the links in the food chain.  Introduce the notion
of another level of predator - the killer whale.  Discuss
what might happen if killer whale predation reduced

the number of sea otters.  Make connections between
the impacts of the human hunting overharvest to the
impacts of the natural hunting overharvest.

Follow up with the Kelp Bed Food Web Activity for
reinforcement of the marine food chain/food web
concepts.

Grades 3-6:  Read the story She's Wearing a Dead
Bird on Her Head to your students.  Once you have
finished reading the story, discuss the events that led
up to the near extinction (and in some cases -
extinction) of sea birds.  Discuss the importance of
laws and regulations that have been put in place over
the past 50 years that will help protect plants and
animals in the future.  Discuss the Endangered
Species Act of 1973 (or introduce it if you have not
already) and ask why it is an important law.

Follow-up with the Albatross Alert Activity to learn
more about these endangered sea birds and their
special adaptations.



Center for Alaskan Coastal Studies
2003

 121

Endangered Species Curriculum

Bibliography
Identification Guides & Resource Books

A Raft of Sea Otters - An Affectionate Portrait.  Blake
Publishing, San Luis Obispo, CA, 1988.

Alaska in Maps: A Thematic Atlas.  Fairbanks: University
of Alaska Fairbanks, 1998.

Bird Life, A Guide to the Behavior and Biology of Birds,
Golden Guide, St. Martin’s Press, New York, 1991.

Birds, (Revised and Updated), Golden Guide, St. Martin's
Press, New York, 2001.

Birds of North America, A Guide to Field Identification,
Golden Press, New York, 1966.

The Birds of North America Series, The Birds of North
America, Inc., Philadelphia, PA., 2001.

Endangered Animals, Golden Guide, St. Martin's Press,
New York, 1995.

Galan, Mark.  There's Still Time:  The Success of the
Endangered Species Act.  National Geographic Society,
Washington, D.C., 1997.

Jones, Anore. Nauriat Niginaqtuat=Plants That We Eat
Kotzebue: AK: Maniilaq Association, 1983.

Patent, Dorothy Hinshaw.  Biodiversity.  New York: Clarion,
1996.

Protecting Endangered Species.  Usborne Conservation
Guide, Usborne Publishing, 1990.

Schofield, Janice.  Discovering Wild Plants: Alaska, Western
Canada, the Northwest.  Anchorage: Alaska Northwest
Books, 1989.

Curricula and Teaching Guides

Alaska Wildlife Curriculum 2001, Alaska Department of Fish
& Game, Wildlife Education, Anchorage, AK, 2001.

Alaska Wildlife Curriculum activity guides “Alaska’s
Ecology”, “Alaska’s Forests and Wildlife”, “Alaska’s Tundra
and Wildlife”, “Wildlife for the Future” and the “Alaska
Ecology Cards” can be ordered from Wizard Works, P.O.
Box 1125, Homer, AK 99603 (907-235-8757).

Arty Facts Animals and Art Activities, Crabtree Publishing,
New York, 2002.

Field, Nancy and Sally Machis.  Discovering Endangered
Species - A Learning and Activity Book.  Dog-Eared
Publications, Middleton, WI, 1990.

Seabirds:  Zoobook Series. Wildlife Education, Ltd, San Diego,
CA, 1992.

Sibley, David Allen. Sibley’s Guide to Bird Life and
Behavior,  Knopf Group, 2001.

Sibley, David Allen. Sibley's Guide to Birds,  Knopf Group,
2000.

Viereck, Leslie and Elbert L. Little, Jr.  Alaska’s Trees and
Shrubs.  Fairbanks: University of Alaska Press, 1986.

Whales, Dolphins and Other Marine Mammals, Golden
Guide, St. Martin's Press, New York, 1990.

Windows on the Wild: Biodiversity Basics, An Educator's
Guide to Exploring the Web of Life, World Wildlife Fund,
Acorn Naturalist, Tustin, CA.  1999.

Wynne, Kate.  Marine Mammals of Alaska, University of
Alaska, Sea Grant Program, 1997.



Center for Alaskan Coastal Studies
2003

 122

Endangered Species Curriculum

Trade Books:

Carle, Eric.  House for a Hermit Crab.  Saxonville, MA: Picture
Book Studio, 1987.

Carlson, Nancy White.  Swim the Silver Sea, Joshie Otter.
Putnam & Grosset Group, New York, 1993.

Charman, Andrew.  I Wonder Why the Dodo is Dead and
Other Questions About Extinct and Endangered Animals,
Kingfisher, 1996.

Gill, Shelley.  Thunderfeet: Alaska's Dinosaurs and Other
Prehistoric Critters.  Homer, AK: Paws IV Publishing, 1998.

Media:

Prehistoric Animals (Video)
Alaska Geographic.  Alaska's Dinosaurs and Alaska's Ice-
Age Mammals.  (Posters) Available from Alaska Geographic:
Http://www.ak.geo.com

Bibliography
National Wildlife Federation.  Endangered Species: Wild and
Rare (Ranger Rick's NatureScope) Philadelphia: Chelsea
House, 1997.

Our Wild Neighbors, An Educational Resource Book About
Alaskan Animals, Alaska National Park Service, Northwind
Prepress, Alaska, 1999.

Robinson, Sandra Chisholm.  Sea Otter River Otter, The
Wonder Series, Denver Museum of Natural History,1993.

Salmansohn, Pete, S. W. Kress, Giving Back to the Earth: A
Teacher’s Guide to Project Puffin and Other Seabird Studies,
Tilbury Press, Maine, 1997.

Sigman, Marilyn, S. Jordan, editors. Wetlands and Wildlife:
Alaska Wildlife Curriculum Teacher Information Manual, U.S.
Fish and Wildlife Service, Anchorage, AK 1992.

Survival is the Name of the Game, Science Lifesaver Lessons,
The Mailbox, The Education Center Inc., 1998.

Curricula and Teaching Guides continued..

Godkin, Celia.  Sea Otter Inlet, Fitzhenry & Whiteside,
Markham, Ontario, 1997.

Hoff, Sid.  Albert the Albatross,  HarperCollins Publishers
Inc., 1961.

Holling, Holling C. Pagoo.  Boston: Houghton Mifflin, 1957.

Holling, Holling C. Seabird.  Boston:  Houghton Mifflin, 1948

Lasky, Kathryn.  She's Wearing a Dead Bird on Her Head!,
Hyperion Books for Children, New York, 1995.

McDonald, Megan.  Is This a House for Hermit Crab? New
York: Orchard Books, 1997.

Miller, Debbie S.  A Woolly Mammoth Journey.  New York:
Little Brown, 2001.

Peet, Bill.  Kermit the Hermit.  Boston: Houghton Mifflin, 1965.



Center for Alaskan Coastal Studies
2003

 123

Endangered Species Curriculum

Alaska Biological Science Center: www.absc.usgs.gov

Alaska Natural Heritage Program: www.uaa.alaska.edu/
enri/aknhp_web

Alaska Science Forum: www.gi.alaska.edu/ ScienceForum

Alaska Sea Grant Program:  www.uaf.edu/seagrant

Alaska Wildlife Notebook Series: www.state.ak.us/adfg

Anchorage Daily News: www.adnsearch.com

Animal Diversity Web:
www.animaldiversity.ummz.umich.edu

An electronic field guide: www.enature.com

BLM.  Dinosaurs on Alaska's North Slope:
www.ak.blm.gov/ak930/akdino.html

California Condor: www.dfg.ca.gov/hcpb/condor.html
(California Department of Fish and Game, Habitat
Conservation Planning Branch)

Cornell Lab of Ornithology: www.birds.cornell.edu

Dinosaurs on Alaska’s North Slope: www.ak.blm.gov/
ak930/akdino.html

Endangered Species: endangered.fws.gov (US Fish and
Wildlife Service)

Endangered Species.com, the Rarest Info Around:
www.endangeredspecie.com

Feather resources:
www.ostrichesonline.com
www.featherplace.com

Kenai Wildlife Refuge, Mammals on the Kenai National
Wildlife Refuge: www.kenai.fws.gov/mammals.html

National Park Service:  www.nps.gov

National Science Standards:  www.nas.edu

National Wildlife Federation:  www.nwf.org

Steller Sea Lions: www.fakr.noaa.gov/
protectedresources/stellers.htm (National Marine
Fisheries Service)

The Birds of North America Series: www.birdsofna.org

US Fish and Wildlife Service:  www.fws.gov

US Fish and Wildlife Service Alaska region:
www.r7.fws.gov

US Fish and Wildlife Service Alaska region, Arctic
National Wildlife Refuge: www.r7.fws.gov/nwr/arctic
For information on the Western Arctic Caribou herd

World Wildlife Fund, Windows on the Wild:
www.worldwildlife.org/windows

Websites:

Resources
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Science Standards
National Science

Standards
                AK State Content Standards
 A         B       C D

ES Activity 12 14 15   1 2 3 4 6 2 3 4 5 1 3                 A    C     E F

Biodiversity
Biodiversity Grab Bag   
Biodiversity Field Trip  
Scavenge for Biodiversity
Musical Habitats   

Endangered Plants and Animals of Alaska
Sea Otter Passport to Discovery                                      
Albatross Alert!                                            
Puny Plants       
Become an Expert     

Population Dynamics
Distant Thunder                
The Last Curlew          
And Then There Were None          
Hermit Crab Game       
Population Posters          
How Many Animals Live Here?          
Don't Put All Your Eggs in One Basket                             
Graphic Populations  

Human and Natural Influences
Conservation Issues
Pollutants               
Space for Species        

Special Stories
Puppet Show         
Flannel Story Boards  
Trade Book Connection  
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Science Standards continued...

Content Standard C: A student should understand the nature and history of science.

C2  understand that scientific knowledge is validated by repeated specific experiments that conclude in similar results
C3  understand that society, culture, history and environment affect the development of scientific knowledge
C4  understand that some personal and societal beliefs accept nonscientific methods for validating knowledge
C5  understand that sharing scientific discoveries is important to influencing individuals and society and in advancing

scientific knowledge

Content Standard D:  A student should be able to apply scientific knowledge and skills to make reasoned decisions about the use
of science and scientific innovations.

D1  apply scientific knowledge and skills to understand issues and everyday events
D3  recommend solutions to everyday problems by applying scientific knowledge and skills

Alaska Content Standards Addressed:
Content Standard A: A Student should understand scientific facts, concepts, principles and theories.
A12  distinguish the patterns of similarity and differences in the living world in order to understand the diversity of life

and understand the theories that describe the importance of diversity for species and ecosystems (Diversity)
A14  understand  the interdependence between living things and their environments; and understand that a small

change in a portion of an environment may affect the entire environment (Interdependence)
A15  use science to understand and describe the local environment (Local Knowledge)

Content Standard B:  A student should possess and understand the skills of scientific inquiry.
B1  use the processes of science;
B2  design and conduct scientific investigations using appropriate instruments
B3  understand that scientific inquiry often involves different ways of thinking, curiosity, and the exploration of multiple

paths
B4  understand that personal integrity, skepticism, openness to new ideas, creativity, collaborative effort, and logical

reasoning are all aspects of  scientific inquiry
B6  employ strict adherence to safety procedures in conducting scientific investigations
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National Science StNational Science StNational Science StNational Science StNational Science Standards Addressed:andards Addressed:andards Addressed:andards Addressed:andards Addressed:

Content Standards, Grades K-8:

A. Science as Inquiry
* Abilities necessary to do scientific inquiry (K-8)
* Understanding about scientific inquiry (K-8)

C.  Life Science
* The characteristics of organisms (K-4)
* Life cycles of organisms (K-4)
* Organisms and environments (K-4)
* Structure and function in living systems (5-8)
* Reproduction and heredity (5-8)
* Regulation and behavior (5-8)
* Populations and ecosystems (5-8)
* Diversity and adaptations of organisms (5-8)

E.  Science and Technology
* Understanding about science and technology (K-8)
* Abilities to distinguish between natural objects and objects made by humans (K-4)
* Understandings about science and technology (5-8)

F.  Science in Personal and Social Perspectives
* Characteristics and changes in populations (K-4)
* Types of resources (K-4)
* Changes in environments (K-4)

                 * Science and technology in local challenges (K-4)
* Populations, resources and environments (5-8)
* Science and technology in society (5-8)

Science Standards continued...
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Appendix 1
Species Information
Threatened and Endangered Animals and Plants
Before a plant or animal species can receive protection under the Endangered Species Act, it must first be
placed on the Federal list of endangered and threatened wildlife and plants. Our listing program follows a
strict legal process to determine whether to list a species, depending on the degree of threat it faces. An
“endangered” species is one that is in danger of extinction throughout all or a significant portion of its
range. A “threatened” species is one that is likely to become endangered in the foreseeable future. The
Service also maintains a list of plant and animals native to the United States that are candidates or
proposed for possible addition to the Federal list. All of the Service’s actions, from proposals to listings to
removals (“delisting”), are announced through the Federal Register.

Fish and Wildlife web site to access the Endangered Species Act
and Teacher's Kit

http://endangered.fws.gov/

http://endangered.fws.gov/kids/heyteach.htm
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Appendix 2

page21.gif

Endangered Species Coloring
Book

United States Environmental Protection Agency

Web page download:

Http://www.epa.gov/espp/coloring/cbook.pdf

Sample Page


