Building a Quinzhee

By Mark Roy

Warning! Read the safety guidelines for this activity before attempting construction of a Quinzhee. This activity is not appropriate for unsupervised students and requires at least 2 adults willing to do vigorous physical work. A simpler alternative is provided at the end of this article.

Quinzhee is an Athapaskan word for a snow shelter that can be built when there is not enough snow for a snow cave and the snow cannot be cut into blocks for an igloo. Quinzhees are effective and efficient temporary shelters for sleeping outside in the winter when temperatures are below freezing. 

Start your quinzhee by choosing a location that has no rocks or logs that will end up being exposed by your digging. If you do not know what is under the snow use a probe pole to determine the snow depth and to look for hidden rocks and logs. 

Determine the size you want to build your quinzhee according to how many people will be in it and how much space you want. Remember that a smaller quinzhee is stronger and requires less digging. A floor with a diameter of a cross-country ski length (15 - 20 cm more than your height) is usually big enough for three people. Add about 30 cm of diameter for each additional person. Mark out the perimeter of the floor and then stomp around the outside of the perimeter to pack the snow where the walls will be. (See figure 1.)
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Pile snow up in the center of the circle until you have a dome a little wider than the stomped out perimeter. Packing the outside of the snow pile will help the snow firm up faster. Place skis, ski poles or sticks into the pile 50 to 60 cm deep all around the dome. You will use these to help you determine when you are nearing optimal wall thickness and to prevent accidental breakthroughs when you dig the inside out. Be sure to climb on top of the dome and place one straight down at the center. Let the dome settle for 1 or 2 hours.
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Start excavating by digging straight down at the outside of your perimeter, on the downhill side if there is one, to make a door. When you have a hole just wide enough to stand in and still use a shovel and deep enough so that you are near the ground, begin digging into the dome. As you dig in start to dig up so that you are shoveling snow downhill to the doorman to remove. You will also be creating an elevated floor and a sunken entryway. This configuration will create a cold sink at the door and help trap heat inside the quinzhee. If you hear a “whoomph” while you are digging it means the snow is settling and you should leave the quinzhee at once to let it firm up some more. Don’t worry if your not sure what “whoomph” would actually sound like. You’ll know it if you hear it!

Excavate the inside until you hit your markers. Look for the top marker first so that you don’t end up digging a wide area with a lot of snow over your head that might collapse. When you have found all the markers you can begin shaping the inside dome. Carve carefully so that you don’t create weak spots or cut through the ceiling. The final wall and ceiling thickness should be 35cm –40cm. If the walls are too thick they tend to sag sooner. Put several vent holes in the ceiling. If you expect near freezing temperatures make 4 or 5 holes 6 - 10cm in diameter. If you expect colder temperatures make the diameter of the vent holes as small as 2 - 4cm. 

Now you are ready to level and smooth the floor. If the floor is even with or above the top of the door the quinzhee will be warmer. If it is below the top of the door you will get more air movement. When the floor is the height you want and you have made a flat sleeping surface leave the quinzhee and let the floor set up for 15 to 20 minutes. Leaving a lit candle will help the quinzhee cure.

I’ve made quinzhees in less than two hours but have seen it take as long as six depending on snow conditions and the experience of the builders. Sleeping in a snow shelter is the most personal way I know of learning about properties of snow and Subnivean life. It is an experience that will be remembered and that has valuable applications for anyone who participates in outdoor winter activities.

Good data can be collected for the Subnivean Comfort lab without making a snow shelter by simply burying probe 2 next to the ground under 40cm of snow and suspending probe 1 above the snow. I recommend using a power adapter and extension cord for the LabPro or CBL 2 if temperatures will be much lower than -5oC .














