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Pre-visit Activity 

During Denali Science School the students will create their own national park.  In order for them to have a sense of components they may want to include in their parks and see examples of how parks communicate to visitors, please have the students complete the following two activities.  The two pieces of text, “The Alpenglow” park newspaper and the park brochure, will also give them some background information in anticipation of their visit to Denali.  

These activities can be done in cooperative groups, pairs or individually.  The students are not expected to read every word, but rather to get an idea of the different types of information that Denali provides to visitors.


1.  Alpenglow Scavenger Hunt  
· Materials:  Alpenglow Newspaper and Scavenger Hunt for each student.
· Procedure:  Students will work in teams, pairs, or individually to look for and list the different types of information available to visitors at Denali National Park and Preserve.  Students will share their findings with their peers.

2.  Park Brochure 
· Materials:  Park Brochure and Park Brochure Worksheet.
· Procedure:  In their teams or pairs, students will examine Denali’s park map.  They will record their findings on the answer sheet, and share them with their peers.
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Alpenglow Scavenger Hunt

1.  List all the different ways people can travel in the park.



2.  List the different kinds of activities, indoors and outdoors, that are available to visitors.



3.  What are the rules in the park?  List the do’s and don’ts.



4.  Find 3 articles.  Write the title of the article and a one sentence summary.



Park Brochure 
Look at both sides of the Denali Park Brochure.  

1. Locate the Murie Science and Learning Center.  




2. What is your favorite thing on the map?  




3. What does “Denali” mean?







Post-visit Activity

Throughout Denali Science School students learned about interdependence within ecosystems and how Denali National Park and Preserve helps to keep those ecosystems intact.  Students explored and learned about three main learning objectives that guided their understanding of systems and stewardship in the park.  Below is a question that helps them transfer that understanding to a larger picture, and a thought-provoking summary of an article with follow-up activities to help them apply what they learned. 

· How can humans maintain a progressive lifestyle while having minimal impacts on the Earth’s natural resources? 

Read New York Times article, Rethinking the Wild (http://www.nytimes.com/2014/07/06/opinion/sunday/the-wilderness-act-is-facing-a-midlife-crisis.html?_r=0 ), or read the summary of the article (attached).  After they read the article, use the following prompts for debates, posters, essays, research projects, etc.: 
· Should humans take a “hands off” approach to wilderness protection, or should they intervene in wilderness areas that are, or could be, negatively impacted by unintended human influence?
· In the article, Howard Zahniser, the drafter of the Wilderness Act, is quoted in the second paragraph of the first page, “we should be guardians, not gardeners (of the wilderness).”  What did he mean by that, and do you agree?  How would the author of the article, Christopher Solomon, answer the question?  Can you be both?
· In the second paragraph of the third page, there is mention of “paleoecology”.  What is “paleoecology”?  Research some examples of how humans have shaped (or gardened?) many of the ecosystems on the planet for thousands of years.
· Think of a natural area near your community or that you’ve visited that you would like to remain as it is forever.  What interventions might need to take place in order for that area to be preserved as it is today?
· Unintended human influences negatively impact ecosystems around the world. What are some actions you can take every day, as an individual, family, or class, to minimize negative human impacts in our environment?
· Is all human influence negative?  Explain and provide examples.
· What does Frank Egler mean by: “Ecosystems are not only more complex than we think, they are more complex than we can think.”?
· What does Solomon mean by: “Ironically, it may take us committing an apostasy to show how much we truly revere these wild places.”?
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Rethinking the Wild
The Wilderness Act is Facing a Midlife Crisis

In the article by Christopher Solomon, “Rethinking the Wild, The Wilderness Act is Facing a Midlife Crisis”, the author asks the reader to consider whether the rules of the Wilderness Act of 1964 should still be followed in order to protect the wilderness.  The Wilderness Act defines wilderness as “areas where the earth and its communities of life are left untrammeled by man, where the primary forces of nature are in control, and where man himself is a visitor who does not remain”.  The Act has designated 9.1 million acres of land across the country as “Wilderness”, which means that in those areas there must be as little evidence of human influence as possible.  Machines and permanent structures are not allowed, and the natural resources in those areas are protected and cannot be taken or damaged.
However, Solomon argues that because of human influences in unprotected areas and in other places around the world, wilderness areas are still affected by human impacts.  Two examples cited by the author are climate change and pollution.  Pollutants in the air travel around the world and can contaminate places humans never go.  Climate change is another phenomenon that impacts every region in the world.  Solomon wonders if, instead of leaving the wilderness alone as the Wilderness Act directs, humans should be intervening, or helping, plants and animals in regions where climate change may cause irreversible damage, changing forever the regions the Wilderness Act was designed to preserve as they had been for thousands of years.
Solomon offers three intervention strategies that humans could use to mitigate the changes taking place, thus preserving the intent of the Wilderness Act.  In Tuolomne Meadows in Yosemite National Park, the sub-alpine meadows are being taken over by lodgepole pine.  The author suggests cutting down the invading trees and promoting meadow ecosystems by using irrigation systems, so that the meadow ecosystems remain intact as the climate changes.  He also suggests irrigating groves of giant sequoias in California so that climate changes in the future don’t cause the trees to die off.
A second strategy for intervening with the objective of preservation took place in Bandelier National Monument in New Mexico.  Because of extensive livestock grazing and fire suppression (extinguishing naturally-occurring fires instead of letting them burn as they would have in the natural world), the savannah landscape had turned into a dense juniper and pinyon forest, and erosion was beginning to damage the archaeological sites that were being protected.  After conducting a lengthy study, the park decided to cut down the trees and leave the branches on the ground as mulch.  The result was that erosion decreased and the native grasses and shrubs returned.  Brian Jacobs, a botanist in Bandelier, explained that taking drastic action improved the resilience – the ability of the area to adapt to change - of the ecosystem.  He said, “The healthier a system is going into these changes, the more likely it is to be able to respond favorably”.  Thinning other forests might help them become more resilient, too.
A third strategy is to physically manipulate, or move, some species.  Solomon provides two examples.  In the first, he discusses a tree called whitebark pine, which grows on the high slopes of the Pacific Northwest and the Northern Rockies.  The threatened grizzly bear depends on its pine nuts for food, but the tree is declining because of a non-native fungus called blister rust (a destructive disease in pine trees).  A possible solution would be to harvest seeds from trees that appear to be resistant to the disease, and plant them in other locations that are similar to the tree’s current habitat, thereby ensuring that whitebark pine doesn’t go extinct.  The second example involves the pika, which lives on rocky slopes in colder mountain regions.  He suggests relocating pika, and other species whose habitats are warming, to cooler habitats so they can continue to survive in our changing world.
Christopher Solomon wants to protect the wilderness, and he believes the intent of the Wilderness Act is a good one.  While he sees the need for some changes in the way we manage wilderness, he and other concerned citizens worry that there could be negative consequences if we change the Wilderness Act or manipulate ecosystems in order to protect threatened species.  Specifically, he mentions that if the government changes the Wilderness Act itself, it might result in less protection for wilderness areas because of political and economic conflicts.  Likewise we might make the situation worse by manipulating ecosystems, even if our intentions are good.  He quotes an ecologist, Frank Egler: “Ecosystems are not only more complex than we think, they are more complex than we can think.”
Ultimately, the author advocates for humans to intervene, to help the wilderness deal with the unintended, and currently uncontrollable, human influences.  He says that we need to focus on whether changes are acceptable or desirable, and then decide how to intervene “carefully, selectively, and with humility, in the places that need help the most, with an eye toward giving nature, and us, options”.  In his concluding sentence he states:  “Ironically, it may take us committing an apostasy to show how much we truly revere these wild places.”








Teacher Activities Overview 

[bookmark: _GoBack]Teacher Activities are pre-made (materials included) and are available at the Murie Science and Learning Center.  Listed below are the pre-made teacher activities along with the curriculum for each activity.

Curriculum Activities
· “Bat’s Debt” Folk Tale 
(Inside-recommended for first night), 30 minutes. 
· Students apply their understanding of science and the natural world as they listen to a folk tale that uses fantasy to explain a natural phenomenon.
· “Mosquito and the Night Monster” contemporary folk tale 
(Inside-recommended for first night), 30-45 minutes.
· Students compare scientific concepts with folk tale explanations of nature through story telling.
· Tundra Food Web Game 
(Inside or outside-recommended for second night or last day), 30-45 minutes.
· Reinforces food chain/food web/interdependence concepts.
· Taiga Forest Food Web Game 
(Inside or outside-recommended for second night or last day), 45 minutes.
· Reinforces interdependence within a food web and ecosystem by including living and non-living elements.
· Regulating Wildlife Harvests Simulation 
(Inside-recommended for second night or last day), 45-60 minutes.	
· Provides another perspective regarding conservation of wildlife resources while meeting the needs/desires of humans.
· Mosquito Hunter Game 
(Inside or outside-recommended for anytime), 20-30 minutes.
· Marco-Polo type game that explores predator/prey behavior via echolocation.


Journaling/Hiking
· Nature/Science Camp Journaling 
(Inside or outside-blank pages in student journals), 15-30 minutes. 
· Inside – students can reflect on the day’s events or favorite activities or write poetry or prose inspired by the park.
· Outside – students can closely observe a plant or animal and take notes on behavior or sketch the scene.
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· Trail Hikes 
(Outside), 30 minutes to one hour.  
· Hike on trails around Murie Science and Learning Center and the Denali Visitor Center.


Teacher Activities and Materials

Denali Science School - Tundra Food Web Game
Adapted from Alaska Department of Fish and Game.  2001.
“Tundra Food Chain Puzzles” Alaska’s Tundra and Wildlife.


Grade level: 5-6

Alaska State GLE’s: [5] SC2.2; [5] SC3.1; [5] SC3.2; [6] SA3.1; [6] SC1.2; [6] SC3.1; [6] SC3.2

Subject: Science

Key Vocabulary: carnivore, omnivore, herbivore, detritivore, food chain, food web, mutualism, commensalism, parasitism, producer, consumer, reducer, symbioses, tundra

Duration:  30 minutes

Group size: up to 30

Setting: Inside or Outside


Overview: 
In this activity each student has a piece of a six-part food chain puzzle that includes non-living parts of the environment.  The students will find the members of their food chains by matching puzzle pieces together to form a food chain puzzle.  

Objectives: 
· Students will be able to differentiate between a food chain and a food web.
· Students will be able to explain how energy originating from the sun transfers within a food web. 

Skills:
Observation, Identification, Explanation

Materials: 
· Tundra Food Chain Puzzle pieces (four sets of six pieces plus one duplicate set if needed)	

Background: 
Tundra organisms are adapted to living in extremes.  They may endure months of little to no sunlight, and then months of near-constant sunlight.  Temperatures can drop well below freezing, precipitation is low, and tundra organisms can be subjected to forceful winds.  Plants tend to grow low to the ground and experience an accelerated growing season during the short summer months.  Organisms that depend on tundra habitats need adaptations for finding food and keeping warm during the long winters.  Food chains are made up of sun, producers, primary consumer, secondary consumer, and reducers.  Food webs are multiple food chains connected by common resources.

Procedure:
· Review with students what living organisms need:  food, water, shelter, air, heat/sun.
· Review components of a food chain: producer(s), consumer(s), reducer(s).
· Review tundra habitat.
· Shallow active soil layer above permafrost (arctic tundra) or rock (alpine tundra); plants grow low to the ground because of wind and shallow root systems; dominated by sedges, mosses, and lichens. Show pictures of tundra habitat.
· Pass out puzzle pieces to the students.  Using the information on their puzzle pieces, they will look for members of their food chain.  Some elements and organisms can belong to more than one chain, so they need to match their puzzle pieces to form a six-member group (two groups will be identical). Not all possible elements/roles will be included in all food chains. 
· Once all of the groups have formed, they will describe in order their elements and organisms to make up their food chain. 
· After all have shared, each group will look for missing elements from other groups to see if a larger food web can be formed.

Assessment:
Students will discuss what elements were added in this food web that are not usually found in the discussions of food chains  they’ve studied in the past (water, soil, sun, fungi, bacteria, algae).  Are non-living elements essential parts of a food chain?  Explain.  What role do bacteria, fungi and algae play in food chains?  How are food chains and food webs different?

References:
Alaska Wildlife Curriculum activity guides “Alaska’s Ecology”, “Alaska’s Forests and Wildlife”, “Alaska’s Tundra and Wildlife”, “Wildlife for the Future” and the “Alaska Ecology Cards” can be ordered from Wizard Works P.O. Box 1125, Homer, AK 99603.  907-235-8757

Alaska Wildlife Curriculum 2001
Alaska Department of Fish & Game 
Wildlife Education Coordinator
Division of Wildlife Conservation
333 Raspberry Rd.
Anchorage, AK 99518-1599
907-267-2216
brenda.duty@alaska.gov

Additional Resources:
Alaska Wildlife Curriculum (2001) Tundra and Wildlife, pp. 45-56, 176-181
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Denali Science School - Taiga Forest Food Web Game
Adapted from Alaska Department of Fish and Game.  2001.
“Forest Food Wed Game” Alaska’s Forests and Wildlife.


Grade Level: 5-6

Alaska State GLE’s [5] SA3.1; [5] SC2.1; [5] SC3.1; [5] SC3.2; [6] SA3.1; [6] SC1.2 [6] SC2.2;
 [6] SC3.1; 

Subject: Science

Key Vocabulary: carnivores, omnivores, herbivores, detritivores, producers, consumers, reducers, food chain, food web, ecosystem, habitat, energy, fungi, minerals

Duration: 30 minutes

Group size: up to 32

Setting: Inside or Outside


Overview: 
In this activity each student will represent a different organism or non-living element in a food web, and will connect with other members in this boreal forest ecosystem.

Objectives:
· Students will be able to hypothesize about the potential harm to an ecosystem if an organism in that system ceases to be a functioning part of that system.

Skills: 
Hypothesis

Materials: 
· Alaska Ecology Cards for Boreal Forest
· 1 ten inch piece of yarn for each student	

Background: 
Ecosystems are made up of different types of living organisms and non-living elements, and each plays an important role as part of the ecosystem.  If one species or a non-living element ceases to be a part of or function within the system, the system may change.

Procedure:
· Review characteristics of a Taiga Forest and discuss food webs, food chains, how different ecosystems support different food webs, and review non-living factors that influence ecosystems (soil, sun, air, water, climate, temperature, geography).  
· Each student receives an ecology card (with fewer than 32 students, some students can hold more than one card that fulfills the same niche:  all non-living cards together; group producer cards, etc.) and a piece of yarn.
· Students circulate around the room, introducing themselves by reading from their cards their name, their role (producer, consumer, reducer) and what they eat (non-living can state that they are non-living and their role in an ecosystem).
· If two organisms have some type of relationship or connection, they will join together with one of their pieces of yarn, and continue introducing themselves to others, but now they are traveling together.  As they meet other organisms that depend on them, they will join up and continue moving around the room as a group.
· Smaller groups will develop into larger groups until everyone is connected.  
· Have the students note that all of the food chains make up the Taiga food web, and ask what would happen to their ecosystem if one of the members was removed.
· Tug on one of the pieces of string, and then have anyone feeling that tug pull a little on their strings, etc.  Each affected member will pull a little on the string.  How many members are affected when one member disappears?  A different organism can be “removed” and the same process repeated.  Which causes the most impacts: the removal of a producer, herbivore, carnivore, or detritivore?  

Assessment:
In groups of 4 or 5, students discuss how ecosystems maintain balance, and what can happen if that balance is disturbed.  Groups can share their ideas with the whole group.

References:
Alaska Wildlife Curriculum activity guides “Alaska’s Ecology”, “Alaska’s Forests and Wildlife”, “Alaska’s Tundra and Wildlife”, “Wildlife for the Future” and the “Alaska Ecology Cards” can be ordered from Wizard Works P.O. Box 1125, Homer, AK 99603.  907-235-8757

Alaska Wildlife Curriculum 2001
Alaska Department of Fish & Game 
Wildlife Education Coordinator
Division of Wildlife Conservation
333 Raspberry Rd.
Anchorage, AK 99518-1599
907-267-2216
brenda.duty@alaska.gov

Additional Resources:
Alaska Wildlife Curriculum (2001) Alaska’s Forests and Wildlife pp 9-18, 23, 27-33, 43-45, 49-54, 105-107

Wildland Fire Ecology  Denali NP Fact Sheet http://www.nps.gov/dena/naturescience/upload/FireEcology2011.pdf

Climate Related Vegetation Changes Denali NP Fact Sheet http://www.nps.gov/dena/naturescience/upload/Climate-related-Vegetation-Changes.pdf

Tree Line Shifts in Denali  Denali NP Fact Sheet
 http://www.nps.gov/dena/naturescience/upload/TreelineShiftsinDenali2008.pdf
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Denali Science School - Regulating Wildlife Harvests
Adapted from Alaska Department of Fish and Game.  2001.
“Harvesting Wildlife” Alaska’s Tundra and Wildlife.


Grade level: 5-6

Alaska State GLE’s: AH. CPD2; AH. CPD3; AH. CPD5; [5] SA1.1; [5] SA1.2 [5] SA2.1; 
[5] SA3.1; [6] SA1.1; [6] SA2.1; [6] SA3.1

Subject(s): Social Studies, Science

Key Vocabulary: bag limit, harvest, population, permit, drawing permit, hunting season, poaching

Duration: 45 – 60 minutes

Group size: up to 30

Setting: Inside


Overview: 
This activity helps students understand that hunting and harvesting is regulated.  They will hold several harvest simulations under different circumstances in order to understand the effects of unregulated hunting and poaching.

Objectives: 
· Students will be able to develop a management plan for the conservation of hunting resources.
· Students will be able to develop a logical argument regarding harvesting of wildlife in national parks, citing evidence from the simulation and other resources.

Materials: 
· Tundra wildlife mural
· 40 caribou
· 10 slips of paper that say “Hunting Permit”, 20 that say “This is not a permit”, 5 that say “Poach one caribou”.

Background: 
Throughout history, people have utilized the natural resources provided by the land for food, shelter, clothing, and entertainment.  As human populations increase, use of natural resources increases as well.  Without regulation, some resources could disappear, negatively impacting human activities as well as the environment.

Procedure:
· The instructor places one caribou for every student in the class on the tundra mural.
· Students pretend they are hunters and each one takes a caribou.
· Discuss the outcome of the hunt (there are no caribou left), and what problems it poses.  How could the problems be solved?
· Place caribou back on mural, and this time simulate a legal hunt that follows a lottery format:  Each student will take a card from a bag or hat.  1/3 of the cards should be hunting permits, and the other 2/3 will say “not a permit”.  Those with permits may hunt. Compare the results of the hunt this time.  Talk about the idea of a “draw permit”.  Students with permits will return their cards to the bag, but the instructor should collect the caribou and “not a permit” cards, and without the students knowing, replace 1/4 of the “not a permit” cards with “poacher” cards before putting them back in the bag.
· Before beginning the next hunt, point out that half of the remaining caribou on the mural were females who had calves, and place one caribou on the mural for each female. How many caribou are there now?  How did the regulated hunt affect the availability of the resource?  Ask for predictions about this hunt, then “hold the lottery” and let students choose cards again, following the directions on their cards.  Were the students’ predictions accurate?  Why not?  What has happened to the caribou herd?  Is this sustainable? Collect the caribou and have students return the cards to the bag.
· Once again, half of the caribou remaining are females, so add one caribou for every female.  Hold the lottery and hunt again.  Discuss results.  Is this resource being sustained? What potential problems does this pose for the hunters? For the ecosystem? 
· Have students work with one or two other students to discuss how the problems could be solved.  
· Pose the question:  Should exceptions be made to rules about hunting, and if so, under what circumstances?

Assessment:
Students will apply their understandings gained through this activity into their National Park plans.

References:
Alaska Wildlife Curriculum activity guides “Alaska’s Ecology”, “Alaska’s Forests and Wildlife”, “Alaska’s Tundra and Wildlife”, “Wildlife for the Future” and the “Alaska Ecology Cards” can be ordered from Wizard Works P.O. Box 1125, Homer, AK 99603.  907-235-8757

Alaska Wildlife Curriculum 2001
Alaska Department of Fish & Game 
Wildlife Education Coordinator
Division of Wildlife Conservation
333 Raspberry Rd.
Anchorage, AK 99518-1599
907-267-2216
brenda.duty@alaska.gov

Additional Resources:
Alaska Wildlife Curriculum (2001) Tundra and Wildlife pp. 57-65, 195-196

Are Wolf Viewing Opportunities At Risk? Denali NP Fact Sheet http://www.nps.gov/dena/naturescience/upload/wolfbuffer2010.pdf

Subsistence Denali NP Fact Sheet http://www.nps.gov/dena/naturescience/upload/Subsistence2010.pdf
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	Denali Science School – Denali National Park and Preserve/Murie Science and Learning Center



Hunting Permit

Hunting Permit

Hunting Permit

Hunting Permit

Hunting Permit




Hunting Permit

Hunting Permit

Hunting Permit

Hunting Permit

Hunting Permit



Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit


Not a Hunting Permit

Not a Hunting Permit


Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit


Not a Hunting Permit

Not a Hunting Permit



Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Not a Hunting Permit

Poach 1 caribou.

Poach 1 caribou.

Poach 1 caribou.

Poach 1 caribou.



Poach 1 caribou.

Poach 1 caribou.
[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]
Poach 1 caribou.
[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]
Poach 1 caribou.


Poach 1 caribou.


Poach 1 caribou.

[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]






                                     
     






[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]

                                          








                                     
     
[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]







                                    
     




[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]


















[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]










[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]





[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]





[image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg][image: http://firstpeoplesofcanada.com/images/firstnations/teachers_guide/inuit/animal_caribou.jpg]
Denali Science School - Bat’s Debt


Grade level: 5-6

Alaska State GLE’s:  [5] SE2.2

Subject: Science

Key Vocabulary: mammal, bird, nocturnal, folk tale

Duration: 20 – 30 minutes

Group size: 30

Setting:  Inside or Outside

Overview: 
“Bat’s Debt”, a short folk tale from Siberia, tells the story of a bat who claims to be a mammal and then a bird in order to avoid paying taxes to either of the kings of those two animal groups in the forest.  In the end, he decides to only fly at night so that he never risks having to pay taxes.  This story illustrates how stories are often invented by early cultures to explain scientific phenomena.

Objectives: 
· Students will be able to connect elements of fantasy in a folk tale to the real world events they attempt to explain.
· Students will be able to create their own “folk tales” to explain a scientific event.

Skills: 
Listening comprehension

Materials: 
· “Bat’s Debt”, Siberian Folk Tale, one copy for instructor to read aloud.	

Background: 
Before science was developed to provide explanations for natural phenomena, people related stories or “folk tales” that explained events in nature, such as how the world was formed, how and why seasons change, and why certain animals have specific attributes and adaptations or behave in certain ways.  The folk tale “Bat’s Debt” explores what type of animal bat is (he flies, so he must be a bird, but he has fur and four legs/arms, so he must be a mammal) and explains why bats are only seen at night.

Procedure:
· The instructor introduces the story by asking students what they know about bats (fly, eat insects, fruit, nectar, fish, sometimes blood from mammals, covered with fur, hang upside down, is classified as a mammal, nocturnal). 
· The instructor explains to students that folk tales often use fantasy to explain real world scientific phenomena, and that they will listen to a Siberian folk tale that offers one explanation about bat behavior based on the characteristics and traits of bats.
· The instructor reads the story aloud, then asks for students to provide insight regarding how early Siberian people classified bats and their behavior:
· To which animal groups could bat belong according to the story?  Why?
· What bat behavior is explained by this story?
· Why do you think this story was created?
· What other stories could be invented to explain the same phenomenon or demonstrate the difficulty in classifying bats scientifically?

Assessment:  In their journals, students create their own stories to explain a natural phenomenon.

References:  
Tales with Tails, Kevin Strauss, pp. 100 (story) 101 (bat facts)
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Denali Science School - Mosquitoes and the Night Monster


Grade level: 5-6

Alaska State GLE’s:  [5] SE2.2

Subject: Science

Key Vocabulary: folk tale, contemporary, phenomenon (phenomena)

Duration: 20 – 30 minutes

Group size: 30

Setting:  Inside or Outside

Overview: 
Mosquitoes and the Night Monster, by present-day author Kevin Strauss, is a folk tale about how a single female mosquito was able to drive off a giant monster that was so large it blocked the sun, creating perpetual night for the forest animals.  In the end, the story offers a folk tale-like explanation of why only female mosquitoes drink blood. 

Objectives: 
· The students will be able to differentiate between scientific fact and folk-tale fantasy.
· Students will be able to connect elements of fantasy in a folk tale to the real-world events it attempts to explain.

Skills: 
Listening comprehension

Materials: 
“Mosquitoes and the Night Monster”, Kevin Straus, one copy for instructor to read aloud.	

Background: 
Before science was developed to provide explanations for natural phenomena, people related stories or “folk tales” that explained events in nature, such as how the world was formed, how and why seasons change, and why certain animals have specific attributes and adaptations or behave in certain ways.  In the story about “Mosquitoes and the Night Monster”, contemporary author Kevin Strauss describes how the larger animals in the forest are unable to get rid of the giant monster who is blocking their sunlight, but the tiniest animal in the forest, a female mosquito, is able to do so by being small, tenacious, and annoying, with a touch of magic. In addition to explaining why only females drink blood and why mosquitoes are often more prevalent in the evening, there is a quick event that explains the position of moose antlers on their heads, and references to certain behavioral and physical traits in other animals.  There is also opportunity for discussing the animals’ reaction to Mosquito’s offer of help, and the message that goes along with an animal that is often villified being the hero of the story.

Procedure:
· The instructor introduces the story by asking for students’ opinions of mosquitoes, and if mosquitoes might serve an important purpose on Earth.
· (If the students have already heard “Bat’s Debt”, the instructor could reference that folk tale as an introduction to this one). The instructor explains to students that folk tales often use fantasy to explain real world scientific phenomena, then tells them they will listen to a folk tale by a contemporary author who uses fantasy to talk about certain animal traits, as well as offers a non-scientific explanation about mosquito behavior.
· The instructor reads the story aloud, then asks for students to respond to the following questions:
· What science about mosquitoes is explained in the story (only females need blood meals, why mosquitoes are more prevalent at night, why they are so numerous). Does anyone know the science behind any of these facts? (females need extra protein to lay eggs; mosquitoes  have “infrared vision”; a female may feed six to eight times in her lifetime, producing 60-300 eggs per meal).
· What do we learn about moose (their antlers lie flat), owls (keen eyesight), ravens (intelligent).
· How effective is the author’s fantasy explanation about female mosquitoes?
· Why do you think the author wrote this story?  How does the author feel about mosquitoes?
· How do the other forest animals’ attitudes toward mosquito change by the end of the story?

Assessment:  
In their journals, students will create their own stories to explain a natural phenomenon.
*If students have already heard “Bat’s Debt”, they can compare the two stories in their journals.

References:  
Tales with Tails, Kevin Strauss, pp. 152-155 (story), 157 (mosquito facts)
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Denali Science School - Mosquito Hunter Activity
Adapted from Tales with Tails be Kevin Strauss


Grade level: 5-6

Alaska State GLEs: [5] SC2.2; [6]SC2.2

Subject: Science

Key Vocabulary: echolocation, insectivore

Duration: 15-25 minutes

Group size: 10 to 30

Setting: Inside or Outside

Overview: 
This game is an adaptation of ‘Marco, Polo”.  Two students are in the middle of a circle.  One student is the “bat”, and wears a blindfold (point out that bats are NOT blind, but they do rely on echolocation more than sight to find their food), and the other is the mosquito.  The bat must say “sound wave” to which the mosquito replies, “mosquito”.  The object is for the bat to catch the mosquito using “echolocation”.

Objectives: 
· The students will be able to explain how bats use echolocation to find food.

Skills: 
Cooperation, Listening

Materials: 
· Blindfold	

Background: 
Most bats rely on echolocation for finding food and avoiding contact with solid objects while flying at night.  Contrary to popular myths, bats are not blind, but they do effectively maneuver in flight by sending out sound waves which reflect off of surrounding objects and return to be “captured” by bats’ large ears.  Continually sending and receiving sound messages provides a sonar image of what lies in front of a bat.

Procedure:  
· The instructor introduces the concept of bats and echolocation, and points out that many bats are insectivores, or insect eaters.
· The students form a circle shoulder to shoulder, toe to toe.
· Two students are selected to be in the middle:  the “bat” is blind-folded, the “mosquito” is not.
· The bat attempts to catch the mosquito using echolocation: it calls out, “sound wave”, and the mosquito replies, “mosquito”.  As the bat hears the response, it moves toward the sound in an attempt to catch the mosquito.  The more sound waves the bat sends, the better picture it will have of where the mosquito is.  This continues for about three minutes or until the mosquito is tagged.  While the bat is hunting, the students in the circle remain quiet, providing a safe boundary for the “hunt”.  New “predator” and “prey” are selected every three minutes or when the mosquito is caught.
· Another variation would be to add more than one mosquito.
· After several rounds, the students could discuss what it’s like to rely on sound to find food or maneuver through the environment.  Was it easier or harder with more than one mosquito?

Assessment:  
In their journals students will refer to their observations/experiences during the game to evaluate the effectiveness of echolocation.  If it didn’t seem effective in the game, how can they account for its proven effectiveness for bats?

References:
Tales with Tails, Kevin Strauss, pp.165 (game instructions), 101 (bat facts), 157 (mosquito facts)
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Tundra Food Chain Puzzles

Bacteria

Bacteria feed upon and decay any dead material.

Some kinds of bacteria live in the digestive tracts of
caribou and help them digest their foods. Other kinds
live inside other animals and cause diseases. Bacteria

require moisture in order to live,

Algae make food
from air, water,
and sunlight.
They can provide

Certain fungi live with
certain algae. Together,
food to an organ- they form lichens. The
ism that helps fungi prevent the algae

them. Algae from drying out and
must stay moist [\ receive food in

in order to live. return,

Caribou

Caribou feed on

sedges, grasses,
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Water occurs in
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Wolves feed mainly on large mam-
mals, such as caribou. They need to
drink water.
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Tundra Food Chain Puzzles -

Lemming

Lemmings eat the green parts,
seeds, and berries of plants,
including bearberry

Jaegers feed on small mam-
mals and small birds.

3 Bearberry

i)
Bearberry n&kes food from
air, water, and sunlight. They
depend on mycorrhizal fungi
to help them get minerals
from the soil. This plant also
depends upon an insect to
carry its pollen to other
flowers.

3 ) sandpiper

Sandpipers eat
mostly insects.
During late summer,
in preparation for
the fall migration,
sandpipers A
will fatten
up by eating berries.
They will also eat berries
when insects are scarce.

Adult moths feed on nectar from
flowers. They carry pollen from one
flower to another.

Fungi

Fungi consume dead animals and
plants as well as other waste materials.
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Tundra Food Chain Puzzles -

This soil contains minerals.-

1 Springtail

Springtails return minerals to
the soil. They feed on dead
plants.

Willow

Willows make their own food
using water, air, and sunlight.
They take in minerals from
the soil.

Longspur

Longspurs eat small insects such as
springtails. They line their nests
with ptarmigan feathers or caribou
hair. This helps keep their eggs and
chicks warm.

Ptarmigan

Ptarmigan eat
the buds of
willows and
22, other plants.

Arctic Fox

Arctic foxes eat a variety of
foods. They hunt lemmings,
small birds, ptarmigan, and
eggs and scavenge dead
animals.
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5.BACTERIA FT,W

TRAITS: Single-celled microorganisms which
have no chlorophyll and multiply by simple
division. They occur in three main forms: round,
rod-shaped or spiral.

HABITAT: Some types of bacteria occur in every
moist environment.

FOODS: Mainly dead plants, fungi, and animal
materials; some kinds of bacteria live as parasites
of living things, and some are able to make their
own food.

EATEN BY: Protozoans, some fungi.

“GEE WHIZ”: Some bacteria live in the diges-
tive tracts of animals and aid in digestion.

3.SOIL- FET,W

TRAITS: Rocks are made up of elements and
compounds. Wind and water erosion change
rocks into fine sand and clay particles, the basis
of soils. Some soils are enriched by nutrients
from decomposed plants, animals and other living
things.

OCCURRENCE: Much of the land on earth is
covered by soil. )
VALUES: Most plants require soil to grow, It
provides them a place to anchor, and is their
source for minerals and water.

“GEE WHIZ”: A teaspoon of soil may contain
3-10 billion microscopic organisms.

2.WATER FT,W

TRAITS: Water molecules are made up of 2
atoms of hydrogen and- 1 atom of oxygen.
OCCURRENCE: Waier occurs in the air as
clouds, rain and snow. It forms lakes, streams,
rivers and oceans: it is found underground in the
water table.

VALUES: All living things need water for most
life processes.

“GEE WHIZ”: Water cycles continuously from
clouds to rain or snow to rivers, lakes and oceans,
then back to clouds. Today we are using the same
“recycled” water that dinosaurs used thousands of
years 4go.
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29. White Spruce F

TRAITS: Conifer tree; needles are 4-angled, sharply-
pointed; thin gray bark; cones are long, hang downward,
and fall at maturity.

HABITAT: Well-drained soils in boreal forest.

FOODS: Makes its own food by photosynthesis.

EATEN BY: Spruce grouse, porcupines, crossbills, red
squirrels, spruce bark and longhorn beetles, homtails,
certain moths and flies, spruce aphids, carpenter ants.
“GEE WHIZ": White spruce is used extensively in interior
Alaska for cabin logs.

4.SUN FT,W,

TRAITS: The sun is a dwarf, yellow star; a very
dense ball of gases and dust.

OCCURRENCES: The sun is located in the
center of our solar system, 93 million miles from
planet 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,

“GEE WHIZ”: The amount of solar energy
striking the earth every day is about 1.5 billion
times greater than the amount of electricity
generated each year in the United States,

1.AIR FT,W

TRAITS: Air is made up of several gases, includ-
ing nitrogen, oxygen and carbon dioxide.
OCCURRENCES: Air surrounds us, but we
rarely notice it.

VALUES: The thin layer of air that blankets the
carth provides oxygen and carbon dioxide, traps
heat from the sun and blocks out high intensity
light rays harmful to living things.

“GEE WHIZ”: The sky above us looks endless,
but the earth’s atmosphere is actually very thin.
On a scale of the earth the size of an apple, the
atmosphere would be the same thickness as an
apple skin.
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170. SHARP-SHINNED HAWK F

TRAITS: Medium-sized bird with a long tail and
rounded wings; long, curved talons; hooked bill.
HABITAT: Mature hardwood-conifer forests,
FOODS: Small birds, including chickadees,
warblers, sparrows, thrushes and woodpeckers.
EATEN BY: Eggs and young may be taken by
squirrels and ravens. )

“GEE WHIZ”: When hunting, this hawk flies
low over the ground, darting under branches and
across small openings. It may turn abruptly in
flight to grasp small birds from the ground or
capture them in midair with its sharp talons.

171. NORTHERN GOSHAWK F

TRAITS: Large gray bird with a long tail and
rounded wings; long, curved talons; hooked bill.
HABITAT: Mixed hardwood-conifer forests with
large, old trees for nest sites.

FOODS: Squirrels, grouse, ptarmigan, large
songbirds, woodpeckers, weasels.

EATEN BY: Great horned owls will kill gos-
hawks; eggs and young taken by foxes, ravens,
gulls.

“GEE WHIZ”: Goshawks aggressively defend
nest sites and they will not hesitate to strike
people who stray too close to a nest.

84. Red Squirrel F

TRAITS: Small mammal with long front teeth; short legs,
large bushy tail; red brown on back, whitish underneath,
HABITAT: Coniferous forests.

FOODS: Mainly seeds of spruce and other conifers;
berries, mushrooms; less often, bird eggs and young.
EATEN BY: Marten, goshawks, great horned owls.
“GEE WHIZ": When carryin? and caching its food, this
animal helps scatter seeds of spruce and berry-
producing plants.
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113. CARRION BEETLES F,T

TRAITS: Large, round-bodied insects with
thickened front wings; black with red, orange, or
yellow markings; clubbed antennae.

HABITAT: Soil and litter of forests and other
habitats. ’

FOODS: They feed on dead animals, and prey on
other insects that feed on dead animals, such as
fly larvae. The adult female lays her eggs and

. buries them with a dead animal.

EATEN BY: Thrushes, shrews, mice, voles.

“GEE WHIZ”: Most carrion beetles have mites
riding on their backs. These mites get a free ride
to new food sources, but do not harm the beetle.

7.PROTOZOANS FT,W

TRAITS: Microscopic animals made up of a
single cell or group of identical cells.

HABITAT: In water droplets on leaves, litter,
under rocks and in soil.

FOODS: Varies by species; many eat dead plant
material and animal wastes; others feed on bacte-
ria, algae or other protozoans,

EATEN BY: Protozoans, round worins, seg-
mented worms.

“GEE WHIZ”: Some protozoans live in the
intestines of certain animals and aid them in
digestion of foods; many are parasites of animals.

1. Bacteria *

TRAITS: Are microscopic organisms that may be round,
rod-shaped, or spiral-shaped.

HABITAT: Some types of bacteria occur in every moist
environment; a tablespoon of soil may contain millions
of bacteria,

FOODS: Mainly dead plant, fungi, and animal
materials; some kinds of bacteria live as parasites of
living things, and some are able to make their own food
by photosynthesis,

EATEN BY: Some fungi and invertebrates,

“GEE WHIZ": Bacteria are the major decomposers in
some ecosystems. They can survive long periods of
inactivity and unfavorable conditions. Some bacteria are
parasites and cause diseases of plants, animals, or fungi;
others live in the digestive tracts of animals and aid digestion.
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200. HAIRY and DOWNY
WOODPECKERS F

TRAITS: Birds with stout, pointed bills and stiff
tails; white stripe on the back, black and white
markings on the face; red patch on the back of
male’s head.

HABITAT: Hardwood or coniferous forests, and
early successional stages that contain dying and
dead trees.

FOODS: Insects that live beneath tree bark, such

as bark and longhorn beetles, horntails and others.

EATEN BY: Merlins, sharp-shinned hawks,
falcons. .

“GEE WHIZ"”: These birds excavate holes in
dead trees for nesting and roosting; their holes
later provide homes for other cavity-dependent
birds and mamrmals.

32. Mushrooms  *

TRAITS: Fungi with fruiting bodies that consist of a stalk
and a cap; the undersides of the caps are made up of
many slits or tubes.

HABITAT: Soil, litter, rotting logs, and dead vegetation.
FOODS: Mainly dead plant material and animal wastes.
EATEN BY: Lemmings, ground squirrels, fungus-gnats.

. “GEE WHIZ": Most fungi that occur in tundra areas, such

as the gilled mushroom, are able to grow at lower
temperatures than those that occur in warmer
environments.

118. BARK BEETLES F

TRAITS: Small, round-bodied insects with
thickened front wings and small antennae with
clubs on the tips.

HABITAT: Under tree bark.

FOODS: Varies by species; most eat the under-
side of tree bark or wood; others feed on fungi
that grows in the tunnels they bore into wood,
EATEN BY: Woodpeckers, brown creepers,
ichneumon larvae.

“GEE WHIZ”: Most bark beetles need fungi to
break down and digest wood; some species have
these microscopic organisms living in their
stomachs.
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63. Black-capped and Boreal Chickadees F

TRAITS: Small gray to brown bird with thin bill, long tail,
dark cap and chin.

HABITAT: Chickadees require trees with holes; boreal
chickadees need mature to old boreal ferest; black-capped
use hardwood or mixed forest.

FOODS: Mainly insects from leaves, bark, or branches
(thrips, moths, butterflies, lacewings, flies, wasps, spiders,
etc.); also seeds and berries.

EATEN BY: Any small hawk or owl, shrikes.

YGEE WHIZ”; Chickadees require dead trees with nest
holes made by woodpeckers or fungi.

26. Paper Birch F

TRAITS: Small to medium-sized deciduous tree; bark is
white, smooth, and separates into papery strips.
HABITAT: Boreal forests, all slopes; grows best in areas
without permafrost.

FOODS: Makes its own by photosynthesis.

EATEN BY: Moth larvae, aphids, pine grosbeaks,
redpolls, ruffed grouse, moose, hares.

“GEE WHIZ": Near cities and villages in interior Alaska,
paper birch has been used primarily as fireplace wood.

49, Moths  *

TRAITS: Insects with 4 large wings with powder-like
scales; farge eyes, long antennae that are either feather-
like or tapered at ends; most have tube-like mouths that
coil up when not in use, Larvae spin cocoons; some larvae
make tents of silk threads.

HABITAT: Adults use a variety of habitats; most larvae
can only live on a particular species of plant.

FOODS: Adults feed mainly on flower nectar; most farvae
feed on plant leaves, fruit, stems, and roots.

EATEN BY: Bats, shrews, ground beetles, warblers,
flycatchers, swallows, chickadees, kinglets.

“GEE WHIZ": Adults pollinate flowers; larvae are
parasitized by ichneumon wasps.
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85. Northern Flying Squirrel  F

TRAITS: Small mammal with long front teeth; long bushy
tail, short legs connected by a folded layer of loose skin
used for gliding (“flying") between trees.

HABITAT: Requires old trees with holes for its den sites;
small forast openings. :
FOODS: Mainly mushrooms, truffles, and other fungi;
lichens, berries, green vegetation, seeds, buds; also
insects, and small, live or dead mammals and birds.
EATEN BY: Owls, goshawk, marten.

“GEE WHIZ": Nests and roosts in abandoned
woodpecker holes in dead trees.

15. TRUFFLES F

TRAITS: A type of fungi that produce under-
ground fruiting bodies that look like spongy balls.
HABITAT: Underground in forests; most species
associate with a specific kind of plant.

FOODS: Lives on the sugar supplied by the plant
it associates with and on minerals absorbed from
the soil. :

EATEN BY: Flying squirrels, voles, humans,
“GEE WHIZ”: These fungi are very important
due to the mycorrhizal associations they form
with trees and other forest plants; they depend
upon the organisms that eat them to spread their
spores throughout the forest.

39. Springtails  *

TRAITS: Small wingless insects with chewing mouthparts,
a tube-like part on its front underside and a forked spring-
ke part on its rear underside. A springtall can spring 100
mm by using the forked part on its rear underside.
HABITAT: Lives in soil, moss, and decaying plants; a few
species live in trees.

FOODS: Decaying materials, microscopic organisms,
algae, lichens, pollen, and fungal spores.

EATEN BY: Centipedes, ground beetles, shrews, and
insect-eating birds.

“GEE WHIZ": Springtails are able to develop slowly and
resume development after long periods of cold or
inactivity.
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- 191. GREAT HORNED OWL F

TRATITS: Large brown bird with large, forward-
facing eyes; feathers stick up on its head and look
like horns; sharp talons, hooked bill. )
HABITAT: Mature and old forests throughout
Alaska.

FOODS: Hares, squirrels, voles, mice, weasels,
mink, porcupines, grouse, waterfowl.

EATEN BY: Other great horned owls.

“GEE WHIZ”: Often uses the abandoned nests
of hawks, eagles and ravens; this owl is very
aggressive and will attack humans in defense of
its nest.

82.Voles *

TRAITS: Small mammal with rounded noss, short tail,
short legs; long front teeth for gnawing.

HABITAT: Forests, shrublands, and grassy areas, lowland
and alpine tundra.

FOODS: Fresh green vegetation, seeds, roots, berries,
mushrooms, and other fung; alpine plants and lichens,
EATEN BY: Foxes, marten, weasels, boreal and hawk
owls, jaegers, hawks.

“GEE WHIZ": Some species of voles gather and dry
large amounts of green vegetation during summer to serve
as their winter food supply.

1

——

- 14. Lowbush Cranberry *

TRAITS: This low, creeping dwarf shrub is a member of
the heath family; small white to pink beli-shaped flowers;
fruit a small, red berry,

HABITAT: Moist solls in alpine and lowland tundra; grows
best in young, mature, and old-growth forest areas.
FOODS: Makes its own food by photosynthesis.

EATEN BY: Insects, ptarmigan, spruce and ruffed grouse,
plovers, pine grosbeaks, waxwings, thrushes, lemmings,
voles, moose, bears. '

“GEE WHIZ": This plant is atso called ‘lingenberry.” Its
small leaves are coated with wax which helps keep it from
drying out in the wind and cold.
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16. SHELF FUNGI F

TRAITS: Fungi with a fruiting body, called a
conk, which emerges from trees or logs and forms
a shelf-like structure; the conks grow and produce
spores each year.

HABITAT: Old trees, logs or other wood.
FOQDS: Dead wood.

EATEN BY: Millipedes and a wide variety of
insects.

“GEE WHIZ”: Some species of shelf fungi are
parasites on living trees; they slowly decay the
dead heartwood of the tree and may attack living
parts of the tree as well; eventually the tree may
be weakened and killed.

259. LEAST WEASEL FT

TRAITS: Small furbearing mammal with a long
tail; turns white in winter.

HABITAT: Early successional stages of boreal
forest, or tundra areas where voles and lemmings
are abundant.

FOODS: Voles, shrews, lemmings, jumping
mice, deer mice and other small mammals are
their main foods; small birds, insects and plants
are also eaten.

EATEN BY: Great horned owls, hawks, red
foxes, goshawks, ermine.

“GEE WHIZ”: Speed, ferocity and its ability to
fit into tight spaces help the weasel avoid larger
predators. ) '

3. Fruticose Lichens  *

TRAITS: Shrublike, branching lichens.

HABITAT: Grow on dry or moist ground and in trees.
FOQDS: Lichens make their own food by photosynthesis.
EATEN BY: Caribou, lemmings, mites, some worms,
“GEE WHIZ": Lichens are actually made up of two living
things: an alga and a fungus.
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21. GREENALGAE W

TRAITS: Single-celled organisms capable of
photosynthesis.

They occur individually, in filaments or in colo-
unies, The cells store food in the form of starch.
HABITAT: Often occur wherever water occurs;
some grow in damp or moist soil or in tree bark.
FOODS: Make their own by photosynthesis.
EATEN BY: Protozoans, roundworms, small
crustaceans, certain mollusks, other aquatic
invertebrates, fish, geese, ducks.

“GEE WHIZ”: Some algae join with certain
fungi to form lichens.

237.SNOWSHOE HARE F

TRAITS: Small mammal with long front teeth
for clipping twigs; large, long ears; short tail;
long hind legs and large hind feet; changes to
white in winter.

HABITAT: Requires a forest mosaic that include
early successional stages where branches of
willows, birch, and aspen are at heights it can
reach.

FOODS: Buds and twigs of birch, willow and
aspen. :
EATEN BY: Lynx, goshawks, great-horned owls,
red fox, coyote.

“GEE WHIZ”: These animals depend upon
microscopic organisms that live in their intestines
to produce certain vitamins needed for survival.

77. Ruffed Grouse F

TRAITS: Chicken-like bird with a ruff of black feathers on
the sides of neck; dark band at edge of gray tail.

HABITAT: Hardwood forests, also thickets of willow and alder.
FOODS: Leaves, shoots, seeds, and berries of trees,
groundcover and understory plants; chicks eat mainfy insects.
EATEN BY: Goshawks, great homed owls, great gray
owls, foxes, lynx, humans,

“GEE WHIZ”: May help transport seeds of some
forest plants.
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263.LYNX F

TRAITS: Medium-sized mammal in the cat
family; large feet, short tail and sharp teeth.
HABITAT: Requires a mosaic of old conifer and
early successional stage forests where prey is
abundant.

FOODS: Eats snowshoe hares almost exclu-
sively; when hare populations are low, lynx may
also eat small mammals, birds and rarely moose
or caribou.

EATEN BY: Young may be eaten by great horned
owls or wolverines.

“GEE WHIZ”: The lynx is the only cat native to.
Alaska.

265.MOOSE  EW

TRAITS: Large hoofed mammal with long legs
and drooping nose; large palmate antlers on males
in fall.

HABITAT: Prefers tall shrub thickets along
rivers; also seeks shelter in forests.

FOODS: Browses on woody vegetation, espe-
cially willow, birch and aspen. In spring, grasses,
sedges, horsetails and aquatic plants.

EATEN BY: Wolves, brown bears, people.
“GEE WHIZ”: The moose is the largest member
of the deer family in the world and the Alaska
race is the largest of all the moose.
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Bat

Animal Stories: Small Mammnals

Themes: habitat, adaptation—hunting at night

Bat’s Debt (Siberia)

e e e e e

Long ago, when Bat was flying through the forest, he met Hawk.

“Bat, it is time for all of the birds to pay their taxes to King Eagle.” said Hawk.
“Where are your taxes?”

Thinking fast, Bat dropped to the ground and began running around on all
fours.

“Since when is an animal with fur and teeth a bird?" squeaked Bat.

Hawk took another look at Bat. “Perhaps | was wrong. You are not a bird.”

Later, while Bat was napping under a tree, Fox walked up.

“Bat, it is time to pay your taxes to King Bear, where is your money?”

Since it worked before, Bat tried a similar ruse. He jumped into the air and flew
around Fox’s head.

“Since when can mammals fly? Tell King Bear that | am a bird and | don’t owe
him any taxes.”

Fox shrugged her shoulders and walked back to King Bear.

But even though Bat had avoided paying taxes to either the bird king or the
mammal king, he was still nervous about it. Even back then, taxes were a thing you
might be able to temporarily outrun, but never escape. So from that day on, Bat
never again ran on the ground. That way he could avoid running into Fox, and to
avoid Hawk, Bat decided that he would stay in a cave during the day and only go
out at night for food. It is a good thing that Bear and Eagle sleep during the night.
And to this day Bat hasn’t paid his taxes.

Teller notes: There are many stories that explain why bats fly at night. This story echoes the
confusion that people have had with classifying bats. It flies like a bird, butitis a
mammal. Tt looks a bit like a mouse with wings, but it feeds on flying insects,
something mice don’t generally eat. Once scientists began to classify animals by
their exterior features (fur versus feathers), rather than by behavior, it became
easier to classify these enigmatic creatures.

You can find a similar tale about Bat in Aesop’s fables. In that story, the
birds and mammals went to war, and Bat kept switching sides, depending on
who was winning. In the end, both the birds and the mammals banished him, so
now he must live in a lonely cave and fly only at night.





image25.tif
Bat Facts

Basic facts and other names: The little brown bat is one of the most

Name: little brown bat (Myotis lucifugus)

widespread bat species in North America.
Other common species include the larger big brown bat (Eptesicus
fuscus) and the silver-haired bat (Lasionycteris noctivagans).

Size and coloration: Little brown bats are 3—4 inches long and have a wingspan of 5-11
inches; they weigh less than an ounce. These bats have medium brown
fur and dark brown wings.

Senses: Contrary to the expression “blind as a bat,” bats aren’t blind. They actu-
ally have black and white vision equal to human vision. But since they
are active at night, their vision isn’t all that important. Little brown bats
have excellent hearing and use a sonar-like echolocation to find their
flying insect prey.

Food: Little brown bats feed primarily on flying insects like moths, mosqui-
toes, and beetles.

Predators: owis, hawks, pine martens, skunks, raccoons, and snakes

Travel: Little brown bats can fly up to 22 mph and have been known to migrate
up to 480 miles to hibernating caves in the fall.

Ecological niche: Little brown bats are insectivores (carnivores), feeding on insects. They
are also food to a wide range of predators.

Habitat: Little brown bats hunt insects over lakes, streams, wetlands, ponds, and
in forest clearings. They roost in caves, abandoned mines, and trees.

Other fun facts:

» About one~quarter (25 percent) of all mammal species are bats.

+ Although bats (like all mammals) can carry rabies, they pose little threat to people. Little
brown bats die soon after contracting the disease. Their teeth are also reportedly too small to
break human skin, even if they wanted to bite a person. Nonetheless, it is always a good idea
to appreciate wildlife from a distance. If you have to handle a bat, always wear thick leather
gloves.

« Bats are the only mammals capable of flight. “Flying” squirrels actually only glide from tree
to tree.

* Bats don’t get tangled in people’s hair. Their echolocation sonar lets them know where we
are, so they don’t run into humans or their hair. If a bat swoops over your head, it is probably
diving to catch a mosquito that is about to bite you.
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Themes: food chain, habitat

Mosquitoes and the Night Monster (Original)

Long ago the world was very different than it is today. Back then, people say,
the animals could talk. Back then, monsters roamed the world. One day, long ago, a
darkness came over the land. Now at first the animals thought that it was just regular
night. But then it stayed. The sun never rose, or if it did, the animals couldn’t see it,
The stars never shone and the moon never crossed the sky. Without the sun, the
wind-didn’t blow. Without the sun, the plants couldn’t grow. Without the wind, the
water turned stagnant and smells hung in the air. Without the sun, animals had trou-
ble finding their food. This darkness was a problem. But none of the animals had
ever seen anything like it before. Who had ever heard of a night that doesn't end?

But then, one night, Barred Owl was sitting in a tree when he saw a pair of
glowing orange eyes in the sky and he could just make out the shape of a midnight
arm reaching down to grab a clump of trees for dinner. With her sharp ears, Barred
Owl could hear the chomping of teeth. Then Owl knew that the thing in the sky
wasn’t night; it was a Night Monster. Owl leaped from the tree and flew on silent
wings through the forest calling all of the animals.

“Whooo can gather? Whooo can come quickly? There is a danger in the
woods!” called Barred Owl.

The animals gathered in the deepest, darkest grove in the forest. Some of the
daytime animals had trouble finding the place, as dark as it was, but the night ani-
mals helped them along. Once they had all gathered, Barred Owl told them what

-—she-had-seen- — —

q
7

“There is a monster blocking the sun!™ cried Barred Owl. We've got to do some-
thing about this, but whooo's going to do it.”

“Maybe if we just leave it alone, it will move on and leave us alone, too,” said
Woodchuck hopefully.

“Not likely,” said Bull Moose. “It seems to be in no hurry to go. And it has al-
ready eaten four of my family. | am the biggest and strongest of the animals. | will
get rid of the Night Monster.”

Moose climbed to the top of the highest hill.

“Night Monster, your time here is done, leave our land and bring back the sun,”
yelled Bull Moose. Then he took his sharp pointed antlers and thrust them up into
the sky. He struck something that felt like an animal. i

“Ho, ho, ho. Do you think that your tiny antlers can hurt the great Night Mon- i
ster? | could just eat you now, but | am feeling full after eating your brother. So I will
just teach you a lesson.”

Saying that, the Night Monster used one of his huge midnight hands to push |
down on Moose’s antlers. Bull Moose tried to resist, but Night Monster was so !
strong that he pushed Moose right down to the ground and flattened out his antlers. :
After that, Moose slunk off into the woods. i

Barred Owl saw the whole thing. When she reported back to the other animals,
they all looked at their paws.
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“If the biggest and strongest of us can’t get rid of the Night Monster, then who
can?” they all thought.

“Perhaps what we need here is cleverness,” said Raven. “l am the smartest of
the birds. 1 will try to trick the Night Monster into leaving.”

The black-feathered Raven was difficult to see as she flew up into the sky.

“Night Monster, | know that you are up here, even if [ can’t see you, but | have
something important to tell you,” said Raven.

“What could a puny creature like you ever have to tell me?” said Night Mon-
ster. “l travel all over the world. | see everything and | take what | want. What could
you tell me that | don't already know?”

“I could tell you that there is a land not far from here where honey drips out of
the trees and the land is covered in apple trees and strawberry bushes. Surely that
land is much richer than our poor forest with its pine trees and aspen,” said Raven.

“You ravens are a clever lot,” said Night Monster. “You are trying to lure me
away from your land. But | know that if there were such a wonderful place, you
would all live there instead of here.”

Then the Night Monster swung one of his arms and knocked Raven out of the
sky.

When the animals heard what had happened, they were worried.

“If the strongest animal and the smartest animal can’t get rid of the Night Mon-
ster, who can?” squeaked Chipmunk.

“Perhaps we should just leave the forest,” said Woodchuck.

“And go where?” said Fox. “We don’t even know how big the Night Monster
is. He might cover the whole sky.”

- Atthatthought; theanimals-went-silent—— - --—~----—--—- -

But then, amid the crowd of animals, a tiny voice spoke up.

“Zzzzzz. 'l chase off the monster. Zzzzzz. I'll chase off the monster,” said a tiny,
high-pitched voice.

" The animals looked around to see who was speaking, and then they saw that it
was tiny Mosquito. The birds just shook their heads.

" “Mosquito, you can’t even hurt a bird,” said Chickadee. “How could you get
rid of the Night Monster?”

“Zzzzzz. Ul try, Zzzzzz. I'll do it. If he has skin and eyes, there’s nothing to it,”
Mosquito replied.

The animals thought that Mosquito didn’t have a chance against the monster,
but they didn’t have a plan, so they agreed to send her. Mosquito flew up into the
sky until she bumped into the soft skin of the Night Monster. Mosquito took her
time. She smelled the air and found the creature’s mouth. Then she smelled some
more and found that the creature had a nose and ears as weil.

Mosquito flew into the Night Monster’s ear and buzzed as loudly as she could.

“Hey!” yelled the monster. “Stop that racket or I'll eat you for lunch.”

“You've got to catch me first,” buzzed Mosquito. She buzzed even louder.

“Get out of my ear!” yelled Night Monster and his voice sounded like thunder.

On the ground, the animals were trying to watch the battle, but only Owl’s eyes
were good enough to see it.
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“At least Mosquito got the monster’s attention,” thought Owl.

Night Monster scratched at his ear with one clawed hand. But Mosquito was
hidden deep inside. Then Mosquito started to bite the monster’s ear.

“Ow!” yelled the monster. He dove out of the sky and stuck his huge head in a
lake, hoping to wash Mosquito out of his ear. For a few minutes, the animals could
see the stars and the quarter moon in the sky. Mosquito swam out of the monster’s
ear and climbed onto his back. Mosquito was so light that the monster couldn’t feel
her. Soon the monster flew up into the sky, sure that Mosquito had drowned. Then
Mosquito flew up into the monster's nose and began to bite it.

“Ow! | thought 1 killed you already,” howled Night Monster.

“It will take more than water to get rid of me,” buzzed Mosquito.

The monster blew air though his nose and sent Mosquito flying into the night.
But before she hit the ground, Mosquito turned and landed on a tree [eaf. She was so
small that when Night Monster came looking for her with his huge orange eyes, he
couldn’t find her. When Night Monster looked away, Mosquito flew up and bit him
on the shoulder. But this time, the monster was ready. He swung out with one of
those midnight arms and “slap™ hit Mosquito like a charging bear.

“Ha, ha, ha. That's the end of that puny bug,” thought Night Monster. But he
didn’t know Mosquito. )

When he lifted up his paw, his orange eyes didn’t see a squashed mosquito, they
saw two very alive Mosquitoes. You see, back then Mosquito had magical powers,
and if you slapped it, it would break into two new mosquitoes. Now two mosqui-
toes buzzed in Night Monster’s ears and eyes, biting and buzzing like a tiny whirl-
wind. Night Monster slapped and slapped, but the more he slapped, the more
mosquitoes appeared, until he was sharing the sky with a storm cloud of angry mos-

quitoes.

“Ahh, leave me alone, leave me alone,” pleaded Night Monster as he felt their
bites all over his body. Then the monster started to think. “If water and wind can’t
hurt these creatures and slaps just make more of them, then what can | do?”

“Maybe | should just burn you little bugs in a fire,” threatened Night Monster.

“Try it. Fire only makes us stronger,” lied Mosquito.

Night Monster tried to suck in his breath and swallow the mosquitoes, but there
were just too many of them and they bit his mouth and throat as he swallowed. Fi-
nally the monster turned and began flying to the east, toward the sea. The mosqui-
toes stayed with him until he reached the salty sea air. There on the shore, they
watched the Night Monster disappear over the ocean, never to be seen again.

As for Mosquito, when she had finished chasing the monster, she returned to
the forest to a hero’s welcome. All of the birds and squirrels and deer and foxes
cheered for the brave little Mosquito. But then Deer noticed that Mosquito had
been injured in the fight. She had lost some of her blood.

“Mosquito,” said Deer. “Since you lost some of your blood protecting us, now
whenever you need some blood, you can take some of mine.”

The other animals agreed as well. And that is why it is to this day that female
mosquitoes drink blood from the animals that live in the forest. That is also why
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mosquitoes come out at night. They are always on watch in case the Night Monster
returns, ready to chase him from the woods. They buzz as a warning to frighten off
any monsters who want to visit this land.

Some people might think that it is annoying to have to deal with mosquitoes in
the forest, but imagine what the world would be like with the Night Monster here.

Teller notes: Only the female mosquitoes bite people and other animals and suck blood. They
use the protein in our blood to give them enough nutrition to produce eggs. Hu-
man blood is rather nutrient-poor, so some scientists theorize that until humans
wiped out many other mamtmal species, mosquitoes may have preferred feeding
on other species that have more nutrient-rich blood. Since we are now the most
common large mammal in some areas, mosquitoes feed on us instead.

Themes: everything goes somewhere, food chain
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Mosquito Facts

Name:

Other names:

Size and coleration:
Senses:

Food:

Predators:
Travel:

Ecological niche:

Habitat:

Other fun facts:

+ Mosquitoes seent to-be attracted-to-dark-colors-like-brown, gray, and navy blue.

mosquito (Ades species)
little fly, gnat

Y4 inch long; gray
wide-angle insect vision; very acute senses of smell and hearing.

* Female mosquitoes can smell the carbon dioxide from human breath up to
100 feet away; they follow that smell until they get close, then use a form of
infrared (heat) vision to find their food source.

* Male mosquitoes use their antennae to listen for the wing beat buzzing sound
of a female mosquito, so they can approach and mate.

Males and females drink flower nectar and plant juices; females also need a
blood meal for extra protein when laying eggs.
bats, dragonflies, spiders, warblers, swallows, flycatchers, and wasps

They can fly up to 3 mph (slower than a person can walk), but usually seek shel-
ter in windy weather; they are most active at dawn and dusk.

prey, parasite, and omnivore consumer; are a critical food source for many bird,
bat, and fish species. Many of the birds that migrate to the northern United
States each spring are going to feed on the prolific mosquitoes and mosquito
larvae.

forested and wetland areas close to water where females can lay their eggs

+ A female mosquito can feed up to eight times in her lifetime and produce 60 to 300 eggs per

meal.

* Many people are allergic to mosquito saliva, and that is what causes mosquito bites to itch.

* Mosquitoes inject the saliva into us to act as an anticoagulant (to keep the blood flowing) and
an anesthetic (to reduce the pain).

 The AIDS virus is too fragile to survive and be transmitted by mosquitoes, but in the southern
United States, mosquitoes can carry and spread diseases like malaria and yellow fever.

« DEET insect repellants seem to “jam” mosquito’s antennae sensors. This means that when a
mosquito gets close to someone weating DEET, it goes “blind” and can’t find its prey. Medi-
cal authorities report that repellants with 25 percent concentrations of DEET are just as effec-
tive and much healthier for humans than repellants that are 100 percent DEET. Just like when
using other chemicals, read and follow the instructions on the label.

Other mosquito stories in this book:
“Why Wasp Has a Small Waist” (African American) (p. 159)
“The Frog Hunt” (Zaire) (p. 194)
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