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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? ______________________
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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.



Center for Alaskan Coastal Studies
2003

 46

Endangered Species Curriculum

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)



Center for Alaskan Coastal Studies
2003

 54

Endangered Species CurriculumManagement and Protection

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.



Center for Alaskan Coastal Studies
2003

 58

Endangered Species Curriculum

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.
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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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