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Lemming Activities

Looking at Lemmings
In this two part activity students explore basic population and habitat data for arctic lemmings followed by an exploration of the winter conditions for lemming populations in the high arctic.

Materials Needed
Pencils
Data Sheet
Shovel
SNOW!
Thermometers
Magnifying Lenses

Part One – The Animal
Background

Arctic animal populations living on the tundra often follow multiyear cycles of repeated

explosions and crashes in the numbers of individuals. Changes in the rates of reproduction

and mortality cause these dramatic fluctuations. This is especially true of animals

that rely on one major food source. Lemmings—small furry rodents that live underground

and eat plant matter—follow such a cycle. When food sources are plentiful, lemmings reproduce quickly. A female lemming can give birth to up to eight babies every five weeks. As the population grows, food becomes scarce and living spaces become crowded. Eventually, lemmings leave the area they are in and move to find a new one. Often thousands of lemmings migrate at the same time. Refer to Lemming Fact Sheet.
Procedure

Start by reading or explaining the information above and discussing the arctic in general and food chains and predator prey relationships in specific.(see the Life in the Polar Regions Powerpoint)

1. Copy and distribute Lemming Lowdown funsheet to individuals or student groups.

2. Have students plot data points on the graph provided.

3. Using these data points as a base, have students estimate the next four-year population cycle assuming that environmental conditions remain stable.

4. Have students estimate the population variations of predators that feed on lemmings, such as snowy owls,ermine, and arctic foxes.

Part Two – The Habitat

Background

Snowpack, snowcover, and ice have great ecological significance for organisms that live in northern regions. Snows undergo a metamorphosis or maturation process through time after they fall. Generally, snows that fall first are light and fluffy, and low in hardness and density. They become harder and denser as the winter continues. 
Snow is classified on the basis of the major physical processes involved in its metamorphosis: 

Unmetamorphosed - light, fluffy snow, many fragile snow crystal forms easily distinguishable 

Equitemperature or destructive metamorphism - deterioration of the snowflake and formation of rounded ice grains in snowpack from wind, weight, or temperature. 

Temperature-gradient or constructive metamorphism - changes in the vertical structure resulting from the migration of water vapor upward within the snowpack caused by a temperature gradient between the bottom and top of snowpack and interconnecting system of pore spaces within the snowpack 

Firnification - aging process of snow caused by melt-freeze and pressure metamorphism, grains of snow grow together and bond and greatly increase the strength of the pack. 

For terrestrial organisms, the four most significant aspects of snowcover related to wildlife survival are temperature, depth, density, and hardness. 

temperatures vary in a snowpack, approaching air temperature near the surface and warmest near the ground- many animals take advantage of the insulating qualitites of snow by burrowing or bedding 

depth of snow limits mobility and has advantages and disadvantages for different animals 

density reflects the compaction of snow crystals within the snowpack and increases during metamorphosis 

hardness reflects the degree of bonding between snow crystals and with density is a measure of strength in the snowpack (ability to support weight) 

Procedure

Next discuss other potential factors affecting lemming population, talk about habitat and remind students of the arctic weather and climate conditions. Ask what the arctic looks like in mid winter. Lemmings overwinter there so where are they most likely to live?
Activities and Procedures:
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Ask students if they think snow is all the same temperature
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How could we check if the class guess is correct or not?  Lead class to consider measuring the temperature of the snow.
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Set up the scientific experiment.  Ask students what question we are going to research. (what is the temperature of the snow, is snow all the same temperature)
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Have students make a hypothesis about their question orally.  Discuss reasons for their guesses.
[image: image5.png]


Discuss what materials would be needed to do this experiment (thermometer, snow)
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Take class outside to a snowbank.  Using a shovel (a flat baking sheet also works well), slice off a chunk of snow so you have a sharp edge to work with. Ask students how we can check on the temperature.  Lead students to determine that they need to check the temperature at different levels.
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After a short period of time, have students remove thermometers and record temperatures.
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Repeat experiment using a different area of snow.
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Using a laminated piece of graph paper, run it up and down bank to see different snow layers.
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Using magnifying lens, observe the differences in snow.

Finally:
Have students read a thermometer orally.  Ask if this reading is comparable to a lemming.  Thinking about what they have learned, ask where they think lemmings live (and at what level) and why.

For older students finish with reading the “Will Lemmings Fall of Climate Change Cliff?”
.
Resources
Arctic Studies Center. http://www.mnh.si.edu/arctic/html/lemming.html
“Will Lemmings Fall of Climate Change Cliff”, Don Reid,Wildlife Conservation Society.

Michigan Tech, Education Dept. Educators’ Science and Mathematics Institute Series, Winter Ecology Lesson Plan by Michelle Sappanen.,The Science of Winter Ecology by Mary Hindelang. http://www.ed.mtu.edu/search.htm
Lemming Lowdown, SeaWorld, 1988. www.seaworld.org/just-for-teachers/classroom-activities
www.umassk12.net/ipy
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