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[bookmark: _heading=h.fwzr1ues6xkz]Life and Food in the Tundra
[bookmark: _heading=h.lmi0y5idgfvn]Arctic Food Web Activity
· [bookmark: _heading=h.yha88gvloa01]Program Overview
	[bookmark: _heading=h.5vqs1e6s02o6]Subject
	Life Science
	[bookmark: _heading=h.hoih2sxzmrxb]Time Frame
	15 – 20 minutes



	[bookmark: _heading=h.kflbdp3pygii]Topic
	This resource explores the relationships and interactions of the species and season in the Arctic tundra of Western Alaska at a basic level. It is intended to provide a broad illustration of the complex roles and niches that the wildlife in that region plays in the crucial summer months.



	[bookmark: _heading=h.2c9baa175tml]Recommended Grade or Age Level
	This resource is designed from an informal education standpoint and is suitable for families with a recommended minimum grade level of 2nd grade or higher. This resource can be modified and adapted to formal learning environments and classrooms. 



	[bookmark: _heading=h.lexls7d20bg4]Materials and Preparation
	The materials required for this activity are:
· Species cards (X Species)
· Single-sided arrow
· Double-sided arrow cards
· Sun card
· Threat cards
· Stewardship cards
Preparation: To prepare for this activity, the species and arrow cards will need to be printed and cut out or otherwise made into individual components. 





· [bookmark: _heading=h.603pvs1w6b5a]Learning Goals
	[bookmark: _heading=h.p4aefe3ush70]Lesson Objectives
	At the end of the activity, students or guests should be able to:
· Identify species and their ecosystem roles in the Arctic tundra
· Infer relationships between those species
· Recognize impact of seasonality and migration on the relationships of species
· Develop a better understanding of how this ecosystem affects global ecosystems



	[bookmark: _heading=h.64a82o2b2xm6]Standards
	Science Practices
1. Asking questions
2. Developing and using models
3. Constructing explanations
Crosscutting Concepts
1. Cause and effect: Mechanism and explanation
2. Systems and system models
3. Energy and matter: flows, cycles, and conservations
Disciplinary Core Ideas (DCI)
LS2: Ecosystems: interactions, energy, and dynamics
LS4: Biological evolution: unity and diversity



	[bookmark: _heading=h.v8r5gcnur3lf]Polar Literacy
	This activity focuses on Polar Literacy Principle 4: The Polar Regions have productive food webs. 
The aspects of this principle primarily emphasized are:
4A: Productivity (generation of life) is tied to seasonal changes in terrestrial and sea ice cover, water, and air temperature.
4D: The Arctic has a more complex food web (than the Antarctic).




· [bookmark: _heading=h.ecrbnpa428b2]Version 1: Basic Activity
· [bookmark: _heading=h.vx1z71m6sqzt]Set-Up
This activity is designed for informal learning environments; however, it can be modified for formal classroom settings. 
To set up the basic version of this activity, the following materials are needed:
[bookmark: _heading=h.b3qzyrieyta5]		Species Cards:
	Species
	Quantity

	Phytoplankton (sp.)
	1

	Ground plants (sp.)
	1

	Krill (sp.)
	1

	Fish (sp.)
	1

	Baleen Whales (sp.)
	1

	Toothed Whales (sp.)
	1

	Insects (sp.)
	1

	Pinnipeds (sp.)
	1

	Shorebirds (sp.)
	1

	Water fowl (sp.)
	1

	Birds of Prey (sp.)
	1

	Arctic Fox
	1

	Ground squirrel
	1

	Alaskan moose
	1


[bookmark: _heading=h.rongi3bozdgt]Additional Cards:
	Card
	Quantity

	Arrow cards
	10

	Sun card
	1


Place species cards, arrow cards, and the sun card on a flat surface.
· [bookmark: _heading=h.vu0hx99l19ph]Running the Activity
The basic version of this activity focuses on only the relationships of major producers and consumers in and around the Arctic tundra. 
	Possible Leading Questions

	What is a food web?

	Where do plants an animals get their energy?

	How do all the plants and animals relate to each other?


Ask the participants to arrange the cards into a model that maps the feeding relationships (and flow of energy) between the species. This can be done either with guidance or allowing the participants to do the first try completely on their own. 
Explain that in a food web, arrows represent the flow of energy and nutrients, pointing from the organism being eaten (prey) to the organism that eats it (predator). The arrow indicates the direction of energy transfer, signifying "is eaten by" or "transfers energy to," moving from producers up to consumers.
Once the participants have completed their first model, observe their choices and indicate any adjustments that may have to be made to more accurately reflect the Arctic food web. Encourage active engagement with the participants to make the corrections in a positive and supportive way. 
· [bookmark: _heading=h.k5gb8y17g88s]Key
This key indicates what species consume and what, if anything, consumes them. For simplicity, this activity does not take into account some cyclical variables such as fish, which are fed on by toothed whales, in turn feeding on toothed whales when that animal dies. 
	Species
	Consumes
	Consumed by

	Phytoplankton (sp.)
	Sunlight
	Fish, krill

	Ground plants (sp.)
	Sunlight
	Waterfowl

	Krill (sp.)
	Phytoplankton
	Fish, Baleen whales, shorebirds

	Fish (sp.)
	Phytoplankton, krill, fish, insects
	Fish, baleen whales, toothed whales, shorebirds, waterfowl, birds of prey

	Baleen whales (sp.)
	Krill, fish
	Toothed whales

	Toothed whales (sp.)
	Fish, baleen whales
	Toothed whales

	Insects (sp.)
	Insects, arctic fox, Alaskan moose
	Insects, fish, shorebirds, waterfowl

	Pinnipeds (sp.)
	Fish
	Toothed whales

	Shorebirds (sp.)
	Krill, fish, insects
	Birds of prey, Arctic fox

	Waterfowl (sp.)
	Ground plants, insects
	Birds of prey, Arctic fox

	Birds of prey (sp.)
	Fish, shorebirds, waterfowl, ground squirrel
	

	Arctic fox
	Ground squirrel, shorebirds, waterfowl
	

	Ground squirrel
	Ground plants
	Arctic fox, birds of prey

	Alaskan moose
	Ground plants
	


· [bookmark: _heading=h.n4t30jy3kqzs]Reflection
	Possible Leading Questions

	Which species do you think play the biggest role based on this food web?

	What are some things about this food web that surprised you?

	Was putting together this food web easier or more challenging than you expected?



The sun in the Arctic doesn’t set during the summer months, providing vital energy to producers like phytoplankton and ground plants, which in turn provide food for primary consumers like fish, waterfowl, and ground squirrels. These animals in turn provide food for predators. 
The Arctic food web supports not only ecosystems in that region, but migratory species that travel all over the world. Fisheries, marine mammals, and birds all migrate between the Arctic and other places of the globe where they play important roles in those food webs, creating a global and complex food web that is all interconnected.


[bookmark: _heading=h.nliukmuxpy4x]Version 2: Advanced Activity
· [bookmark: _heading=h.cnhbg5rfy2qn]Set-Up
To set up the advanced version of this activity, the following materials are needed:
[bookmark: _heading=h.vqlue19txnsh]		Species Cards:
	Species
	Quantity

	Phytoplankton (sp.)
	5

	Ground plants (sp.)
	5

	Krill (sp.)
	5

	Fish (sp.)
	4

	Baleen Whales (sp.)
	1

	Toothed Whales (sp.)
	2

	Insects (sp.)
	3

	Pinnipeds (sp.)
	2

	Shorebirds (sp.)
	3

	Waterfowl (sp.)
	3

	Birds of Prey (sp.)
	1

	Arctic Fox
	1

	Ground squirrel
	2

	Alaskan moose
	1


[bookmark: _heading=h.bx7cpenxzidb]Additional Cards:
	Card
	Quantity

	Arrow cards
	40

	External Force: Threat cards
	5

	External Force: Stewardship cards
	5

	Sun card
	1


To set up the advanced version, set up the sun with 8 arrows, 4 ground plants cards, and 4 Phytoplankton cards. This will be the base the activity builds from. (The left-over Ground Plants card and Phytoplankton card can be held aside in case a Stewardship card is drawn that adds them). 
[bookmark: _heading=h.xgt7zj9nnlb7]

· Running the Activity

The advanced version of this activity focuses on the relationships of major producers and consumers in and around the Arctic tundra and incorporates scarcity that is impacted negatively by threats or positively by stewardship.  
	Possible Leading Questions

	What is a food web?

	Where do plants and animals get their energy?

	What is scarcity and how does it affect food webs?



[bookmark: _heading=h.67q2rvnhlslj]Step 1:
Ask the participants to arrange the cards into a model that maps the feeding relationships and flow of energy between the species. In the advanced version of this activity, each species card may only be used with one arrow card. For example, one krill card may be used to show the relationship to baleen whales, but that krill card is now taken. In order to show that fish also feed on krill, another krill card is needed. 
Note: If there are not enough individual species cards to support the species being used as a food source, the card is removed and the food web suffers or may collapse. 
Not all the cards have to be used in the building of the model, but each species MUST be used at least once. 
Once the participants have completed their first model, observe their choices and indicate any adjustments that may have to be made to more accurately reflect the Arctic food web. Encourage active engagement with the participants to make the corrections in a positive and supportive way. 
If needed, remind participants that in a food web, arrows represent the flow of energy and nutrients, pointing from the organism being eaten (prey) to the organism that eats it (predator). The arrow indicates the direction of energy transfer, signifying "is eaten by" or "transfers energy to," moving from producers up to consumers.
[bookmark: _heading=h.mttbbsn5sxiq]Step 2: 
Once the model is complete, ask one participant to draw two cards from the External Force Cards pile. Follow the instructions on the card. 
For example, if the card reads, “Threat: Fisheries overharvested, remove two fish cards”, the participant will have to pull out two fish cards and their arrows, removing a food source from other species. When a card is removed, any subsequent cards must also be removed.
[bookmark: _heading=h.f3fmqo3hjnuh]If the card reads, “Stewardship: New fishery management strategies are working! Add a fish card” then the participant can add a fish card if there is an open slot from a producer or primary consumer as well as add any subsequent consumers that would prey on the new fish.

· Key
	Species
	Consumes
	Consumed by

	Phytoplankton (sp.)
	Sunlight
	Fish, krill

	Ground plants (sp.)
	Sunlight
	Waterfowl

	Krill (sp.)
	Phytoplankton
	Fish, Baleen whales, shorebirds

	Fish (sp.)
	Phytoplankton, krill, fish, insects
	Fish, baleen whales, toothed whales, shorebirds, waterfowl, birds of prey

	Baleen whales (sp.)
	Krill, fish
	Toothed whales

	Toothed whales (sp.)
	Fish, baleen whales
	Toothed whales

	Insects (sp.)
	Insects, arctic fox, Alaskan moose
	Insects, fish, shorebirds, waterfowl

	Pinnipeds (sp.)
	Fish
	Toothed whales

	Shorebirds (sp.)
	Krill, fish, insects
	Birds of prey, Arctic fox

	Waterfowl (sp.)
	Ground plants, insects
	Birds of prey, Arctic fox

	Birds of prey (sp.)
	Fish, shorebirds, waterfowl, ground squirrel
	

	Arctic fox
	Ground squirrel, shorebirds, waterfowl
	

	Ground squirrel
	Ground plants
	Arctic fox, birds of prey

	Alaskan moose
	Ground plants
	



· [bookmark: _heading=h.850huyd4tgs2]Reflection
	Possible Leading Questions

	What impacts did the threat and stewardship cards have on the overall food web?

	What are your thoughts on how much impact threats and stewardship may have on the food web?

	How do you think these actions are reflected against current conservation efforts and challenges facing the Arctic?


The abundance or scarcity of food has major ramifications for the Arctic food web, particularly since the region is one of the most biologically productive in the world. The animals that benefit from the Arctic often do not only stay in the northern reaches of the planet. Many species, from humpback whales to brant geese, are highly migratory and travel to other locations around the world over the course of the year. The arctic tern, which nests in the Arctic tundra, takes it to the extreme by migrating to the opposite pole to spend part of the year in Antarctica. 
Species that provide critical energy to much of the food web are known as keystone species. If these species dwindle or disappear, the rest of the food web collapses. Without krill, many species in the Arctic would suffer in a cascading effect that would impact the entire ecosystem. 
The Arctic has one of the most productive food webs on the planet, but it is vulnerable to threats if not properly cared for. Conservation efforts and research studies are working to help protect and preserve this incredibly valuable ecosystem which helps sustain the health of the entire planet. 
· [bookmark: _heading=h.2qfgnngiqp49]Version 3: Yarn Food Web

	Materials

	Species Cards

	Stewardship Cards

	Threat Cards

	Yarn


An alternate modification to this activity can be used for a more interactive approach that may be more appropriate for a small classroom or younger audience. 
Each participant is given one of the species cards. To facilitate, it is helpful to stand in a circle with students holding their cards up. Ask which organism(s) should be the base or start of the food web? Explain that the ball of yarn represents the energy from the sun. Ask the sun to hold the loose end of the yarn and toss (or hand) the ball of yarn to a species that can use that energy directly (a green plant or photosynthetic organism). The plant then sends the ball to a species that consumes it. Once at the top consumer, the ball will need to go back to the sun and start another food chain. Continue making chains (that will create your web) until everyone is holding the yarn at least once. 
Once the food web is complete, the instructor will pull one of the external force cards. If a Threat card is pulled, the instructor will select one of the students holding that card and remove them and any connected students from the food web. If a Stewardship card is pulled, the instructor will add a student who can then connect to other students with the yarn. 
· [bookmark: _heading=h.fvtkdnuuk67]Acknowledgements
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