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ᑐᓂᔭᐅᔪᖅ 

 

ᓄᓇᕗᑦ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ 

 

ᐆᒧᖓ 

 

ᑐᑭᓯᒋᐊᕈᑏᑦ: X     ᐃᓱᒪᓕᐊᖏᑦ:  

 
ᐱᔾᔪᑕᐅᔪᖅ: ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓃᑦᑐᑦ ᑐᒃᑐᐃᑦ ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ ᖃᐅᔨᓴᕐᓂᖅ, 2012 

 

ᑭᖑᓂᖓᓂᑦ: 

ᑐᒃᑐᐃᑦ ᐱᕐᔪᐊᒻᒪᕆᐊᓘᕗᑦ ᐃᓚᒋᔭᐅᔪᓂ ᓄᓇᒥᑦ ᐊᒻᒪ ᐅᑭᐅᖅᑕᖅᑐᒥᑦ ᐆᒪᓂᖃᖅᑐᑦ ᓇᔪᒐᕐᒥᓂᑦ 

ᐊᑦᑐᐊᖃᑎᒌᓐᓂᖓᓄᑦ. ᐃᓕᖅᑯᓯᑐᖃᒃᑯᑦ ᐊᑐᖅᑕᐅᖏᓐᓇᐅᔭᕐᒪᑕ ᓄᓇᓕᓐᓂ ᓂᕿᒃᓴᕆᔭᐅᓪᓚᕆᒃᑐᑎᓪᓗ. 

ᓄᓇᐃᑦ ᐃᓚᖏᓐᓂᑦ, ᖃᐅᔨᒪᓂᖅᑕᖃᑦᑎᐊᙱᑦᑐᖅ ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ ᓲᖃᐃᒻᒪ ᖃᐅᔨᓴᖅᑎᕐᔪᐊᓄᑦ 

ᑐᑭᓯᒋᐊᕈᑎᖃᙱᓐᓂᖓᓄᑦ ᐊᔪᕐᓇᓗᐊᕐᓂᖏᓐᓄᑦ ᐊᑐᖅᑕᐅᔭᕆᐊᖃᕋᔭᖅᑐᓂᑦ ᐅᖓᓯᓐᓂᖏᓐᓄᓪᓗ. 

ᑕᒪᓐᓇ ᓱᓕᑦᑎᐊᒪᕆᒃᑐᖅ ᕿᑭᖅᑖᓗᖕᒧᑦ, ᐱᖓᓱᓂᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᓂᑦ ᑐᒃᑐᖁᑎᖃᕐᒪᑕ 

ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᓂᒃᑯᑦ, ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ ᖃᐅᔨᒪᔪᖃᓗᐊᙱᒻᒪᑦ ᖃᓄᐃᓕᐅᓐᓂᕆᕙᒃᑕᖏᓪᓗ (ᕘᒐᓴᓐ 

ᐊᒻᒪ ᒎᑎᐊᐃ 1992). 60-ᓂᑦ ᐊᕐᕌᒍᓂᑦ ᐊᑐᓵᖅᑐᓂᑦ, ᐃᓚᐃᓐᓇᑐᐊᑯᓗᒃ ᓇᒦᓐᓂᖏᓐᓄᑦ 

ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖕᒪᑕ ᖃᔅᓯᖏᓐᓃᓐᓇᓱᒋᔭᐅᖕᒪᖔᑕᓗ ᓇᓗᓇᐃᖅᓯᒪᔪᖃᓚᐅᖅᓯᒪᒐᓂ. 

 

ᐊᕐᕌᒍᐃᑦ ᖁᓖᑦ ᐅᖓᑖᓄᑦ ᐃᓄᐃᑦ ᓄᓇᓕᓐᓃᙶᖅᓯᒪᔪᑦ ᕿᑭᖅᑖᓘᑉ ᐅᐊᖕᓇᒃᐸᓯᕐᒦᑦᑐᑦ, 

ᖃᖓᑦᑎᐊᓵᒃᑯᓪᓗ ᕿᑭᖅᑖᓗᖕᒥᐅᓕᒫᓂᑦ, ᐅᖃᖃᑦᑕᖅᓯᒪᓕᕐᒪᑕ ᑐᒃᑐᐃᑦ ᐅᓄᕈᓐᓃᕐᓂᖏᓐᓄᑦ, ᑭᓯᐊᓂ 

ᓇᓗᓇᐃᖅᓯᔾᔪᑎᓂ ᐱᑕᖃᙱᑦᑐᖅ. ᑲᑎᓪᓗᒋᑦ ᖁᓖᑦ ᓄᓇᓖᑦ, ᑭᒡᒐᖅᑐᐃᔪᑦ ᓄᓇᕗᒻᒥᐅᑦ 

ᐊᕝᕙᓪᓗᐊᖏᓐᓂᑦ, ᑐᒃᑐᓇᓱᖃᑦᑕᓚᐅᖅᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ ᑐᒃᑐᓇᓱᒃᐸᒃᑐᑦ ᕿᑭᖅᑖᓘᑉ ᑐᒃᑐᖏᓐᓂ. 

ᐊᑕᐅᑦᑎᒃᑯᑦ, ᓯᓚᐅᑉ ᐊᓯᔾᔨᑉᐸᓪᓕᐊᓂᖓ, ᐃᓚᓕᐅᑎᓗᓂ ᐅᖅᑰᓯᕙᓪᓕᐊᓂᖓ ᖃᓐᓂᖃᑦᑕᕐᓂᖓ 

ᒪᖁᖃᑦᑕᕐᓂᖓᓗ, ᐅᔭᕋᖕᓂᐊᒐᒃᓴᓕᕆᓂᐅᔪᖅ ᐅᔭᕋᖕᓂᐊᕐᓂᐅᔪᓪᓗ ᐱᐅᙱᑦᑐᒥᑦ ᐊᒃᑐᐃᓂᖃᖅᑎᑦᑎᖕᒪᑕ 

ᑐᒃᑐᓂᑦ ᐃᓂᖏᓐᓂᓪᓗ.   

 

ᑖᒃᑯᐊ ᐊᑦᑕᕐᓇᖅᑐᑦ ᐱᔾᔪᑎᒋᓪᓗᒋᑦ, ᑐᒃᑐᐃᑦ ᐱᒻᒪᕆᐅᓂᖏᓐᓂᓪᓗ ᓄᓇᓕᐅᔪᓄᑦ, ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 

ᖁᓛᒎᓕᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᖃᓚᐅᕐᒪᑕ 2012ᒥᑦ, ᖃᐅᔨᓇᓱᒃᑐᑎᑦ ᖃᔅᓯᖏᓐᓃᐸᓗᖕᒪᖔᑦ ᑐᒃᑐᐃᑦ ᕿᑭᖅᑖᓘᑉ 

ᓂᒋᐊᓃᑦᑐᓂᑦ ᐃᑲᔪᖅᑕᐅᓪᓗᑎᑦ ᓄᓇᕗᑦ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ ᐊᒻᒪ ᐊᐅᓚᑦᑎᖃᑎᖃᕐᓂᒃᑯᑦ. 

ᑕᒪᓐᓇ ᓄᓇᐅᔪᖅ ᐊᒥᓲᓂᖅᐹᒥᑦ ᑐᒃᑐᖁᑎᖃᕐᒪᑦ ᕿᑭᖅᑖᓗᖕᒥᑦ. ᑐᒃᑐᐃᑦ ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ 

ᖃᐅᔨᓴᕐᓂᐅᔪᔪᖅ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓃᔪᔪᖅ ᒫᑦᓯ 27ᒥᑦ ᒪᐃ 27ᒧᑦ 2012ᒥᑦ. ᖁᓛᒎᓕᒃᑯᑦ 

ᖃᐅᔨᓴᕐᓂᖅᑕᖃᓚᐅᖅᑐᖅ ᒪᕐᕉᖕᓂᒃ ᖁᓛᒎᓕᖕᓂᒃ ᐊᑐᖅᑐᑎᒃ. ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦ ᑐᑭᓕᐊᖅᑎᑕᐅᓚᐅᖅᑐᑦ 
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ᐅᖓᓯᓐᓂᖃᖅᑐᑎᒃ ᖁᓕᓂᑦ ᑭᓛᒥᑐᓂᑦ (ᐱᔾᔪᑎᒋᓪᓗᒍ ᓄᓇᐅᑉ ᖃᐅᔨᓴᖅᑕᐅᔪᖅ ᐊᖏᓂᖓᓄᑦ), 

ᐊᕕᑦᑐᖅᑕᐅᓚᐅᖅᑐᑦ, ᐊᒻᒪ ᐋᖅᑭᒃᓱᖅᑕᐅᓪᓗᓂ ᑲᓇᖕᓇᒥ-ᐱᖓᖕᓇᒧᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᒥᑦ. ᑲᑎᓪᓗᒋᑦ, 

27,000 ᑭᓛᒥᑕᓂᑦ ᖃᖓᑕᓚᐅᖅᑐᑦ ᐊᒻᒪ 143-ᓂᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᓂᑦ ᑲᑎᖓᔪᓂᑦ ᑐᒃᑐᓂᑦ ᑕᑯᓚᐅᖅᑐᑦ 

ᑕᓪᓕᒪᖏᓐᓃᒐᔪᓚᐅᖅᑐᑦ ᑐᒃᑐᐃᑦ ᑲᑎᖓᔪᑦ 1000-ᓂᑦ ᑭᓛᒥᑕᓂᑦ ᖃᖓᑕᓪᓗᑎᑦ. ᑐᒃᑐᐃᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᑦ 

ᐊᒥᓲᓐᓂᖃᓚᐅᖅᑐᑦ ᐊᑐᐊᓯᕐᒥᑦ 1-ᒥᑦ 16-ᓄᑦ ᑐᒃᑐᓂᑦ, ᐃᒪᐃᒐᔪᒃᑐᓂᑦ ᒪᕐᕉᖕᓂᒃ ᐱᖓᓱᓄᑦ 2-3 

ᑐᒃᑐᖃᖅᐸᒃᖢᓂ ᐊᕕᑦᑐᖅᓯᒪᔪᓂᑦ ᑲᑎᙵᔪᓂᑦ. ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᔪᖅ ᕿᑭᖅᑖᓘᑉ 

ᓂᒋᐊᓄᑦ 1,065 ᐊᒻᒪ 2,067 ᐊᑯᓐᓂᖓᓃᑦᑐᑦ (95% CI) ᑐᒃᑐᓂᑦ ᐊᕐᕌᒍᓕᒫᖃᖅᑐᑦ ᐅᖓᑖᓄᓪᓘᓐᓃᑦ   

ᐅᑭᐅᖑᑎᓪᓗᒍ 2012ᒥᑦ. ᑲᒪᒋᔭᖃᑦᑎᐊᕈᒪᒧᑦ, ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᐃᓚᐅᑎᑦᓯᓚᐅᙱᑦᑐᖅ ᓄᑲᑐᕋᕐᓂᑦ 

ᐊᒥᓲᓂᖅᓴᐅᒐᔭᖅᑐᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᔪᑦ. ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᐱᔭᕇᖅᑕᐅᓚᐅᕐᒪᑦ ᓄᕐᕋᖅᑕᖃᓚᐅᙱᑎᓪᓗᒍ, 

ᐊᒥᓱᕆᐊᕐᓂᖏᓐᓂ ᓇᓗᓇᐃᖅᓯᓚᐅᙱᑦᑐᑦ ᑖᔅᓱᒥᖓ ᐱᔾᔪᑎᖃᖅᖢᑎᒃ 2012ᒥᑦ. ᑭᖑᓂᖓᓂ 

ᖃᔅᓯᐅᓂᖏᑦ 60,000 ᐊᒻᒪ 180,000 ᐊᑯᓐᓂᖏᓐᓃᔪᔪᑦ 1990-ᐄᑦ ᐱᒋᐊᕐᓂᖏᓐᓂ (ᕘᒐᓴᓐ ᐊᒻᒪ ᒎᑎᐊᐃ 

1992). ᖃᐅᔨᓴᖅᑕᐅᔪᕕᓃᑦ 2012ᒥᑦ ᑭᒡᒐᖅᑐᐃᔪᖅ  >95% ᐳᓴᓐᑎᒥᑦ ᐅᓄᙱᓐᓂᖅᓴᐅᔪᑦ ᐊᕐᕌᒍᐃᑦ 20 

ᐊᕙᑎ ᐃᓗᐊᓂ, ᐱᔭᐅᓯᒪᓪᓗᑎᑦ ᓯᕗᓂᐊᓂ ᖃᐅᔨᓴᖅᑕᐅᔪᒥᓂᕐᓂᑦ. 

 

ᖃᐅᔨᓴᕐᓂᖃᖅᑎᓪᓗᑕ, ᑕᒃᓯᖅᓯᐅᓚᐅᖅᑐᒍᑦ ᐊᒻᒪ ᓯᓚᓗᖃᑦᑕᓚᐅᖅᑐᖅ ᖁᐊᑉᐸᓪᓕᐊᔪᒥᑦ ᑕᒪᓐᓇ ᑐᒃᑐᓄᑦ 

ᓂᕿᒃᓴᖅᓯᐅᕐᓂᕐᒧᑦ ᐊᔪᓕᕈᑕᐅᕙᓪᓚᐃᓚᐅᖅᑐᖅ. ᓱᓕᔪᒃᑯᑦ, ᐃᓐᓇᐃᑦ ᐊᖑᓇᓱᒃᑏᓪᓗ ᓄᓇᓕᖕᒦᙶᖅᑐᑦ 

ᐅᖃᖃᑦᑕᕐᒪᑕ ᓯᓚᐅᑉ ᐊᓯᔾᔨᑉᐸᓪᓕᐊᓂᖓᓄᑦ ᖁᐊᑉᐸᓪᓕᐊᔪᒥᓪᓗ ᓯᓚᓗᒻᒧᑦ, ᑐᒃᑐᐃᑦ ᑐᖁᔾᔪᑎᒋᕙᒃᑕᖏᑦ 

ᐃᓚᖏᓐᓂ ᕿᑭᖅᑖᓗᖕᒥᑦ (ᔭᓐᑭᓐᔅ ᐊᒻᒪ ᐊᓪ. 2012).  

 

ᑐᒃᑐᐃᑦ ᐱᒻᒪᕆᐅᓪᓚᕆᓐᓂᖏᓐᓄᑦ ᓄᓇᓕᐅᔪᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥᓪᓗ ᓂᕐᔪᑎᓂᑦ, ᑕᒪᓐᓇ 

ᖃᓄᐃᓕᖓᔾᔪᑎᒋᔭᖓ ᕿᓚᒻᒥᐅᔪᒃᑯᑦ ᑐᒃᑐᓂᑦ ᐱᐅᖅᓱᐊᓂᕐᒧᑦ ᐃᓕᓯᓯᒪᔭᕆᐊᓖᑦ ᐱᓕᕆᖃᑎᒌᓂᒃᑯᑦ 

ᑐᒃᑐᓂᑦ ᑲᒪᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᒥᑦ ᓴᖅᑭᑕᐅᕙᓪᓕᐊᓗᓂ ᓄᓇᕘᒥᑦ ᓄᓇᓕᓐᓂᑦ ᐃᑲᔪᖅᑎᒌᓂᒃᑐᑦ.  

 

ᑐᓴᐅᒪᑎᑦᑎᓃᑦ: 1997-ᒥᑦ, ᐊᒥᓱᓄᑦ-ᐅᑭᐅᓄᑦ ᐸᕐᓇᐅᑎᒥᑦ ᐊᖏᖅᑕᐅᓚᐅᖅᓯᒪᔪᖅ ᑲᑎᒪᑎᑦᑎᖃᑦᑕᓂᕐᒧᑦ 

ᓴᖅᑮᓗᑎᓗ ᐊᕐᕌᒍᓄᑦ ᖁᓕᓂᑦ ᐊᕙᑎᓄᑦ ᑲᒪᑦᑎᐊᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᓪᓗ ᐸᕐᓇᐅᑎᒥᑦ ᕿᑭᖅᑖᓘᑉ 

ᓂᒋᐊᓃᑦᑐᓄᑦ ᑐᒃᑐᓄᑦ. 1997-ᒥᑦ 2004-ᒧᑦ ᑲᑎᒪᑎᑦᑎᓃᑦ ᐊᒻᒪ ᑲᒪᑦᑎᐊᓂᕐᒧᑦ ᐸᕐᓇᐃᓂᖅᑕᖃᓚᐅᖅᑐᖅ, 

ᓯᕗᓪᓕᖅᐹᒥᑦ ᐸᕐᓇᐅᑎᒥᑦ ᓴᖅᑮᓚᐅᖅᑐᑦ ᑭᓯᐊᓂ ᐊᑐᓕᖅᑎᑕᐅᓕᓚᐅᙱᑦᑐᖅ. ᑕᒪᓐᓇ ᒪᓕᑦᑕᐅᓚᐅᕐᒪᑦ 

ᐃᖅᑲᓇᐃᔭᖅᑏᑦ ᐊᓯᔾᔨᑦᑕᓐᓂᖏᓐᓄᑦ, ᑐᑭᓯᒋᐊᕈᑏᓪᓗ ᐊᒥᒐᓗᐊᕐᓂᖏᓐᓄᑦ ᑐᒃᑐᐃᑦ 

ᖃᔅᓯᖏᓐᓃᓐᓂᖏᓐᓄᑦ. ᓄᓇᓕᖕᓂᑦ ᑲᑎᒪᖃᑎᖃᒻᒪᕆᖕᓂᒃᑯᑦ 2011-ᒥᑦ ᐊᒻᒪ 2012-ᒥᑦ ᑐᒃᑐᐃᑦ 

ᐅᓄᕈᓐᓃᓐᓂᖏᓐᓄᑦ ᐊᒻᒪ ᐊᖑᓇᓱᒃᑏᑦ ᐊᒃᓱᕈᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᑐᒃᑐᓯᐅᖅᑎᓪᓗᒋᑦ 

ᑐᒃᑐᓕᐊᕐᕕᐅᔪᑐᖄᓗᖕᓂᑦ. ᐃᑲᔪᖅᓱᖅᑕᐅᔪᒻᒪᕆᐅᓚᐅᖅᑐᑦ ᑐᒃᑐᓂᑦ ᖃᐅᔨᓴᖅᑎᓪᓗᒋᑦ ᕿᑭᖅᑖᓗᖕᒥᑦ. 
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ᖃᐅᔨᔭᐅᓚᐅᖅᑐᑦ: 

 2012-ᒥᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ ᐊᔾᔨᒋᓚᐅᖅᑕᖏᑦ ᓄᓇᓕᓐᓃᙶᖅᑐᑦ ᐊᖑᓇᓱᒃᑏᓪᓗ 

ᐅᖃᑉᐸᒃᑕᖏᓐᓂ ᐅᑭᐅᒐᓴᖕᓄᑦ ᐊᑐᓵᖅᑐᓂᑦ 

 ᑐᒃᑐᐃᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᐅᓄᙱᑦᑐᒻᒪᕆᐊᓗᐃᑦ 

 ᐊᕝᕙᓗᐊᑐᐊᖏᑦ ᖃᐅᔨᓴᖅᑕᐅᓐᓂᕋᓗᐊᖅᐸᑕ ᖁᓕᒥᒎᓕᒃᑯᑦ, ᑐᒃᑐᐃᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓃᑦᑐᑦ 

ᓱᓕ 5000 ᐅᖓᑖᓃᒃᑲᔭᖅᑐᑦ 

 ᐱᐅᖅᓱᐊᓂᕐᒧᑦ ᓴᐳᔾᔨᓂᕐᒧᓪᓗ ᐊᑐᓕᕆᐊᖃᖅᑐᑦ 

 

ᖃᓄᐃᓕᐅᖁᔭᐅᔪᑦ: 2012-ᒥᑦ ᖃᐅᔨᓴᕈᑕᐅᓚᐅᖅᑐᑦ ᓴᖅᑭᑕᐅᓯᒪᓕᖅᑐᑦ ᑐᑭᓯᒋᐊᕈᑎᑦᑎᐊᕙᐅᓪᓗᑎᓪᓗ 

ᑐᒃᑐᐃᑦ ᖃᔅᓯᖏᓐᓃᒋᐊᒃᓴᖏᓐᓂᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᑉᐸᓯᖓᓂ. ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᐱᓕᕆᓂᖃᒃᑲᓐᓂᖅᑐᑦ 

ᓄᓇᓕᐅᔪᓂᑦ ᑲᑎᒪᖃᑎᖃᑉᐸᓪᓗᑎᑦ, ᖃᐅᔨᒪᔭᐅᔪᒻᒪᕆᐊᓗᐃᓪᓗ ᕿᑭᖅᑖᓘᑉ ᓂᒋᑉᐸᓯᖓᓃᑦᑐᑦ ᑐᒃᑐᓂᑦ, 

ᐊᒻᒪ ᓴᖅᑮᓪᓗᑎᑦ ᕿᓚᒻᒥᐅᔪᒃᑯᑦ ᐱᐅᖅᓱᐊᓂᕐᒧᑦ ᐊᑐᓕᕈᓐᓇᖅᑐᓂᑦ ᓴᓇᔭᐅᓗᓂ ᓄᓇᓕᖕᓂᑦ, 

ᐊᕙᑎᓕᕆᔨᒃᑯᓂᑦ ᐊᒻᒪ ᑲᑐᔾᔨᖃᑎᒌᓂᒃᑯᑦ ᑲᒪᓂᕐᒧᑦ. ᑕᒪᓐᓇ ᐃᓚᖃᕐᒥᔪᖅ ᐋᖅᑭᒃᓱᖅᑕᐅᓗᓂ ᑐᒃᑐᓂᑦ 

ᐃᓕᓐᓂᐊᕐᓂᕐᒥᑦ/ᑲᑎᒪᓂᕐᒥᑦ, ᓄᓇᓕᓕᒫᓂᑦ ᑐᒃᑐᒐᓱᒃᐸᒃᑐᓂᑦ ᑖᒃᑯᓂᖓ. ᑐᕌᒐᕆᔭᐅᓗᓂ 

ᐃᓕᓐᓂᐊᕐᓂᕐᒥᑦ/ᑲᑎᒪᓂᕐᒥᑦ ᓴᖅᑮᓂᕐᒥᑦ ᕿᓚᒻᒥᐅᔪᒃᑯᑦ ᐊᑐᓕᕈᓐᓇᖅᑐᓂᑦ ᑐᒃᑐᐃᑦ ᐊᒥᓱᕈᒃᑲᓐᓂᕐᓂᐊᕐᒪᑕ 

ᐊᒻᒪ ᐅᖓᓯᑦᑐᒧᑦ ᐱᑕᖃᐃᓐᓇᕐᓂᐊᕐᒪᑦ ᕿᑭᖅᑖᓗᖕᒥᑦ. 2014-ᒥᑦ ᖃᔅᓯᖏᓐᓃᒻᒪᖔᑦ ᓇᓚᐅᑦᑖᓂᕐᒧᑦ ᐊᒻᒪ 

ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᓴᓇᓂᕐᒥᑦ ᕿᑭᖅᑖᓘᑉ ᑐᒃᑐᓕᒫᖏᓐᓄᑦ ᐸᕐᓇᒃᑕᐅᕙᓪᓕᐊᔪᖅ. 

 

  



 
 

 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ᓇᓚᐅᑦᓵᕐᓂᖅ ᐊᒥᓲᓂᖏᓐᓂᒃ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ 

ᑐᑦᑐᐃᑦ 
 

 
 
 
 
 

ᓇᐃᓪᓕᑎᖅᓯᒪᔪᑦ ᐅᓂᒃᑳᑦ 
 
 
 
 

 
ᑎᐳᕋ ᐊ. ᔭᓐᑭᓐᔅ

1
 

ᔭᐃᓖᓐ ᒍᐊᕐᑦᔅ
2
 

ᓂᑯᓚᔅ ᓕᑳᒻᑎ
3
 

 

 
 
 
 
 
 
 
 

 
 

1 
ᕿᑭᖅᑖᓗᒻᒥ ᐆᒪᔪᓕᕆᔨ, ᒥᓂᔅᑕᐅᕕᖓᓐᓂ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᑦ ᓄᓇᕗᑦ   

ᑎᑎᖅᑲᒃᑯᕕᐊ 400, ᒥᑦᑎᒪᑕᓕᒃ, ᓄᓇᕗᑦ, X0A 0S0 
2 
ᐆᒪᔪᕐᓂᒃ ᖃᐅᔨᓴᖅᑎ, ᒥᓂᖦᑕᐅᕕᖓᓐᓂ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᑦ ᓄᓇᕗᑦ, 

ᑎᑎᖅᑲᒃᑯᕕᐊ 400, ᒥᑦᑎᒪᑕᓕᒃ, ᓄᓇᕗᑦ, X0A 0S0 
3 
ᐆᒪᖃᑎᒌᓐᓅᖓᔪᓄᑦ ᐆᒪᔪᓕᕆᔨ, ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᑦ ᓄᓇᕗᑦ  

ᑎᑎᖅᑲᒃᑯᕕᐊ XXX, ᐃᒡᓗᓕᒃ, ᓄᓇᕗᑦ, X0A 0L0 

 

 

ᓇᓗᓇᐃᖅᑕᐅᔪᖅ: ᐅᖃᐅᓯᐅᔪᑦ ᐅᕙᓂ ᐅᓂᒃᑳᓂᒃ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᑦ ᑎᑎᕋᖅᑎᓂᒃ ᒐᕙᒪᒃᑯᖏᓐᓂᒃ ᓄᓇᕗᒻᒥᑦᓴᐃᓇᐅᖏᑦᑐᖅ, ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ  

 

 



ᐊᖏᕐᕋᐅᑎᒐᑦᓴᖅ ᑐᓴᕋᑦᓴᖅ 
 
 

ᑐᓐᖓᕕᒋᑦᓱᒋᑦ ᖃᐅᔨᔭᐅᔪᑦ ᐊᖏᓈᖅᓯᒪᔪᒥᒃ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᒃ. ᐊᐅᓚᓂᖃᖅᑐᒥᒃ ᒫᑦᓯ-ᒥᒃ ᒪᐃ−ᒧᑦ 2012 

ᓇᓚᐅᑦᓵᖅᑐᒍᑦ ᐊᒥᓲᓂᖏᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᑐᑦᑐᐃᑦ 1065 – 2067 ᐊᑯᕐᖓᓐᓃᒋᐊᖏᑦ (95% CI) ᐆᒪᔪᐃᑦ 

ᐊᕐᕌᒍᓖᑦ ᐊᑕᐅᓯᕐᒥᒃ ᐅᖓᑖᓂᓘᓐᓃᑦ. ᖃᐅᔨᓴᕐᓂᐅᑉ ᐃᓗᐊᓂ, ᖃᐅᔨᓴᖅᓯᒪᔪᒍᑦ 185−ᓂᒃ ᑐᑦᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ; 

ᑕᑯᑦᓴᐅᑎᑦᓯᑦᓱᑎᒃ 518−ᓂᒃ ᐃᒻᒥᒃᑯᑦ. ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᖏᑦ ᓄᐊᑦᓯᒍᑕᐅᔪᔪᖅ ᓄᓇᓕᓐᓂᒃ 10−ᓂᒃ 

ᓇᓗᓇᐃᖅᓯᑦᓱᑎᑦᑕᐅᖅ ᑐᑦᑐᐃᑦ ᐃᓄᐃᓴᓪᓕᓯᒪᒋᐊᖏᑦ ᕿᑭᖅᑖᓗᒻᒥ ᑖᒃᑯᐊᓗ ᑲᑎᑦᓱᑎᒃ ᑕᑯᑦᓴᐅᑎᑦᓯᔫᒃ 

ᐃᓗᓕᖅᑐᔪᒥᒃ ᐊᐅᓚᑦᓯᓂᖅᑕᖃᕆᐊᖃᕆᐊᖓ ᐱᓗᐊᑦᑕᐃᓕᒪᓂᕐᒧᓪᓗ ᐸᕐᓇᐅᑎᒥᒃ.  

 

ᓇᐃᓪᓕᑎᖅᓯᒪᔪᑦ 
 

ᑐᑦᑐᐃᑦ ᐱᒻᒪᕆᐊᓘᕗᑦ ᐃᓗᓕᕆᔭᐅᓪᓗᑎᒃ ᓄᓇᒧᑦ ᐅᑭᐅᖅᑕᖅᑐᒥᓗ ᐆᒪᖃᑎᒌᑦᑐᓄᑦ; ᐱᖅᑯᓯᖅᑎᒍᑦ ᐊᓚᒡᒐᐃᓐᓂᖃᖅᑐᖅ 

ᓄᓇᓕᓕᓐᓄᑦ ᐊᒻᒪᓗ ᐱᒻᒪᕆᐊᓘᑦᓱᓂ ᓂᕿᑦᓴᐅᑦᓱᓂ. ᓄᓇᕐᔪᐊᑉ ᑲᔾᔨᖓᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ, ᐃᓄᐃᓴᓪᓕᕚᓪᓕᖅᓯᒪᔪᑦ 

ᐃᓘᓐᓈᒍᑦ ᑐᑦᑐᐃᑦ ᑕᒪᓐᓇᓗ ᐊᑦᑐᐃᓂᒻᒪᕆᖃᑐᐃᓐᓇᕆᐊᖃᖅᓱᓂ ᐱᖅᑯᓯᑐᖃᖅᑎᒍ2 ᐊᖑᓇᓱᓐᓂᕐᒥᒃ ᐊᑑᑎᔭᐅᓯᒪᔪᓂᒃ 

ᐊᕐᕌᒍᕋᓴᕐᔪᐊᕌᓗᐃᑦ ᒥᓕᐊᖏᓐᓃᑦᑐᑦ, ᐱᓗᐊᖅᑐᒥᒃ ᐃᓄᓐᓄᑦ. ᐃᓚᖏᓐᓂ ᓄᓇᐃᑦ, ᓱᓕ ᓇᓗᓇᖅᑐᑦ ᑐᑦᑐᖃᖃᑦᑕᕐᓂᖏᑦ 

ᐊᒥᒐᖅᓯᓂᑯᒧᑦ ᑐᑭᓯᓇᓱᐊᖅᑎᓂᒃ ᑐᓴᕋᑦᓴᓂᒃ ᓱᓇᑐᐃᓐᓇᐃᑦ ᐱᔾᔪᑎᒋᓪᓗᒋ2 ᓇᒥᑐᐃᓐᓈᕐᓂᖏᓪᓗ; ᐱᓗᐊᖅᑐᒥᒃ 

ᕿᑭᖅᑖᓗᒻᒥ, ᐱᖓᓲᓕᖅᑲᖓᔪᑦ ᑐᑦᑐᖃᕐᕕᐅᔪᑦ ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᐃᑦ ᑐᑦᑐᖏᓐᓄᑦ ᒫᓐᓇ ᐃᓕᑕᕆᔭᐅᔪᑦ 

ᖃᐅᔨᒪᔭᐅᓗᐊᕋᑎᒃ ᖃᑦᓯᐅᓂᖏᑦ ᐊᐅᓚᓂᕆᕙᑦᑕᖏᓪᓗ  (ᓲᕐᓗ ᕘᒍᓴᓐ ᐊᒻᒪᓗ ᒑᖠᐊᐃ 1992). ᐊᕐᕌᒍᓂ 60-ᓂ 

ᐊᓂᒍᖅᑐᓂ, ᒥᑭᔫᑎᐹᓗᐃᑦ ᖃᐅᔨᒪᖅᑕᐅᓯᒪᔪᑦ ᐊᒥᓱᐊᓗᓐᓂᓪᓗ ᓇᓚᐅᑦᓵᖅᑐᓂᒃ ᐱᑕᖃᓚᐅᖅᓯᒪᒐᓂ.  ᐊᕐᕌᒍᐃᑦ ᖁᓕᑦ 

ᐃᓄᐃᑦ ᓄᓇᓕᓖᑦ ᐅᐊᓐᓇᖓᓂ ᕿᑭᖅᑖᓘᑉ, ᐊᒻᒪᓗ ᒫᓐᓇᖃᒻᒥᖅ ᕿᑭᖅᑖᓗᓕᒫᒥ,  ᐅᖃᖅᓯᒪᔪᑦ ᐃᓄᐃᓴᓪᓕᓯᒪᒋᐊᖏᑦ 

ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓗᒻᒥ, ᓈᓴᐅᑎᓂᒃ ᐱᑕᖃᓐᖏᒃᑲᓗᐊᖅᑎᓪᓗᒍ. ᐅᕙᓂ ᐅᖃᖅᑐᒍ2 ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᑐᑦᑐᐃᑦ 

ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦᑕ ᒫᑦᓯᒥᒃ ᒪᐃ 2012-ᒧᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᑕ ᑐᑦᑐᖏᓐᓂ; ᐊᖏᓂᖅᐹᖅ ᐃᓂᒋᔭᐅᔪᖅ ᐱᖓᔪᒋᔭᐅᔪᓄᑦ 

ᐱᖓᓲᓕᖅᑲᖓᔪᓄᑦ ᕿᑭᖅᑖᓗᒻᒥ, ᓄᓇᕗᑦ. ᑎᑭᑦᓱᒪᔭᐅᔪᖅ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᒃ ᐊᑐᐃᓐᓇᐅᑎᑦᓯᓂᖅ ᓯᕗᓪᓕᖅᐹᒥ 

ᐃᓗᓕᖅᑐᔪᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ ᒥᑦᓴᐅᓯᔪᓂᒃ ᐊᒻᒪᓗ ᐅᓪᓗᒥᓯᐅᑎᓂᒃ ᖃᐅᔨᒪᓂᐅᔪᓂᒃ ᖃᓄᐃᓕᖓᒻᒪᖔᑕ. ᐊᑐᔪᔪᒍᑦ 

ᐅᖓᓯᓐᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᐅᑎᓂᒃ ᑐᓐᖓᕕᐅᔪᓂᒃ ᑐᑭᒧᐊᑦᑐᓂᒃ ᓇᓗᓇᐃᒃᑯᑕᖃᖅᓱᑕ ᖃᖓᑕᕕᐅᑦᓱᑎᒃ ᖁᓛᒎᓖᓐᓄᑦ ᒪᕐᕉᓐᓄᑦ. 

ᖃᐅᔨᓴᕐᓂᐅᔪ2 ᐊᑯᓐᓂᖏᑦ ᐅᖓᓯᒌᓐᓂᖃᖅᓱᑎᒃ 10 ᑭᓗᒦᑕᓂᒃ (ᐱᔾᔪᑕᐅᓪᓗᓂ ᐊᖏᓂᖓ ᖃᐅᔨᓴᖅᑕᐅᔫᑉ), 

ᐃᒻᒥᒃᑯᐊᖅᑎᖅᑕᐅᓯᑦᑕᕆᕗᑦ ᐊᕕᑦᑐᖅᓯᒪᓂᖏᑦᑎᒍᑦ, ᐃᖏᕐᕋᑦᓱᑎᓪᓗ ᑲᓇᓐᓇᒥᒃ ᐱᖓᓐᓇᒧᑦ ᖃᐅᔨᓴᕐᕕᐅᑉ ᐃᓗᐊᓂ. 

ᑭᖑᕐᖓᒍᑦ Buckland et al. 2001, ᐊᑯᓐᓂᖏᑦ ᐋᖅᑭᑦᑕᐅᓯᒪᔪᑦ ᓇᓕᒧᒌᑦᑎᑕᐅᒐᓱᐊᖅᓱᑎᒃ, ᓈᒻᒪᓈᖅᓯᒪᔪᓂᒃ 

ᑕᑭᓂᖃᖅᓱᑎᒃ, ᖃᐅᔨᓴᕐᕕᐅᔪᑦ. ᐃᓘᓐᓈᒍᑦ ᖃᖓᑕᔪᔪᒍᑦ 27000 ᑭᓗᒦᑕᓂᒃ  ᑕᑯᑦᓱᑕᓗ 143−ᓂᒃ ᑐᑦᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ 

ᑕᑯᔭᐅᔪᑦ ᑕᓪᓕᒪᐅᓕᖅᑲᖓᕙᑦᓱᑎᒃ ᐊᑐᓂᑦ 1000 ᑭᓗᒦᑕᓂᒃ ᖃᖓᑕᓂᐅᔪᓄᑦ. ᐊᑐᕐᓂᖅ ᐅᖓᓯᓐᓂᖅ 6−ᒥᒃ, 

ᓇᓚᐅᑦᓵᖅᓯᒪᔪᒍᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᑕᑯᔭᐅᔪᑦ ᐊᑯᕐᖓᓐᓃᑦᑐᑦ 1,065 - 2,067 (95% CI)) 

i 



ii  

ᑐᑦᑐᐃᑦ ᐊᕐᕌᒍᓖᑦ ᐊᑕᐅᓯᕐᒥᒃ ᐅᖓᑖᓂᓘᓐᓃᑦ ᒫᑦᓯ−ᒪᐃ 2012. ᓈᒻᒪᓈᕆᐊᖅᓱᒍ, ᕿᒥᕐᕈᓂᖅ ᐱᖃᓯᐅᔾᔨᖏᑦᑐᖅ 

ᐊᕐᕌᒍᖃᓐᖏᓗᐊᖅᑐᓂᒃ ᐊᒥᓱᓐᖑᐹᓪᓕᑎᑦᓯᒐᔭᔪᔪᑦ ᒥᑦᓴᐅᓯᔭᐅᔪᓂᒃ. ᐊᒻᒪᓗ, ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᐱᔭᕇᖅᑕᐅᔪᔪᖅ 

ᕿᑐᕐᖏᐅᓐᖏᓗᐊᖅᑎᓪᓗᒋᑦ ᑕᐃᒪᐃᒻᒪᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᖃᓯᐅᑎᔪᓐᖏᑦᑐᑦ ᕿᑐᕐᖏᐅᕈᑕᐅᔪᑦ 2012−ᒥ. ᓯᕗᕐᖓᓂ 

ᓂᕆᐅᒋᔭᐅᓯᒪᔪᑦ ᐊᒥᓲᓂᖏᓐᓅᖓᔪᑦ ᐊᑯᕐᖓᓐᓂ 60,000 ᐊᒻᒪᓗ 180,0000 31990−ᖏᑦ ᐱᒋᐊᖅᐸᓪᓕᐊᓕᖅᑎᓪᓗᒋᑦ 

(Ferguson ᐊᒻᒪᓗ Gauthier, 1992 ᑕᑯᓗᒍᑦᑕᐅᖅ Jenkins ᐊᒻᒪᓗ ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᖃᐅᔨᔭᐅᔪᑦ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᑦ 

>95% ᐊᑉᐸᐹᓪᓕᕐᓂᕐᒥᒃ ᐊᕐᕌᒍᐃᑦ ᐊᕙᑎᑦ ᑕᑯᓐᓇᖅᓱᒋᑦ. ᑕᑯᓐᓇᖅᓱᒋᑦ ᐊᑦᑐᐃᓂᒻᒪᕆᒋᔭᖏᑦ ᑐᑦᑐᐃᑦ ᓄᓇᓕᓕᓐᓂᒃ 

ᐊᒻᒪᓗ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐆᒪᖃᑎᒌᑦᑐᓂᒃ ᐃᓘᓐᓈᒍᑦ, ᑕᒪᓐᓇ ᖃᓄᐃᓕᖓᓂᐅᔪᖅ ᐱᔭᕆᐊᖃᖅᑎᑦᓯᔪᖅ ᐃᓗᓕᖅᑐᔪᒥᒃ 

ᐊᐅᓚᑦᓯᖃᑎᒌᓐᓂᕐᒥᒃ ᐱᓗᐊᑦᑕᐃᓕᒪᓂᕐᒧᓪᓗ ᐸᕐᓇᐅᑎᒥᒃ.  



3  

ᓇᓗᓇᐃᔭᖅᑕᐅᔪᑦ 
 
 
 

ᑮᓇᐅᔭᖃᖅᑎᑕᐅᓯᒪᔪᖅ ᑕᒪᓐᓇ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᒥᓂᔅᑕᐅᕕᖓᓐᓄᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂ ᓄᓇᕗᑦ, ᐴᓚ 

ᑳᓐᑎᓇᓐᑐ ᓯᐅᓪᕝ ᐊᐅᓚᓂᕐᒧᑦ, ᐊᒻᒪᓗ ᓄᓇᕗᒻᒥ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ. ᐃᑲᔪᖅᑕᐅᖃᓯᐅᑎᓯᒪᒻᒥᔪᑦ ᑲᓇᑕᒥ 

ᐆᒪᔪᓕᕆᔨᒃᑯᓐᓄᑦ, ᓄᓘᔮᓐᓂ ᐅᔭᕋᕐᓂᐊᖅᑎᓄᑦ, ᐊᒻᒪᓗ Peregrine ᑕᐃᒪᓐᓂᐊᖅᑎᓄᑦ. ᖁᔭᓐᓇᒦᒃ ᓄᓇᒥ 

ᐃᖅᑲᓇᐃᔭᖅᓯᒪᔪᑦ, ᐱᖃᐅᓯᑎᑦᓱᓂ ᑯᕆᔅ ᐅᐊᒃᔅ, ᕕᐊᓐ ᐅᐃᑐᓴᓐ, ᐹᓪ ᐃᓪᓚᐅᑦ, ᐅᕿᑦᑐᖅ ᐊᓲᓈ, ᔭᐃᐴᑎ ᐊᒃᐸᓕᐊᓗᒃ, 

ᐃᓚᐃᓱᐊ ᑲᓐᖑ, ᒥᓕᓴ ᐊᓕᐊᑦ, ᒍᐃᓚᐅᒻ ᓱᐊᕐ, ᑯᕆᔅᑎ ᓗ, ᔮᓐ ᑖᓂᐅᓪ ᕗᓗᐃᓐ, ᓂᒃ ᕘᓇᕕ, ᓯᐊᕋ ᕼᐅᓪᔅᒪᓐ, ᐸᑐᕆᓴ 

ᐸᐃᑕᓂ, ᐱᓗᐊᖅᑐᒥᓪᓗ ᒥᑦᔅ ᑳᒻᕗ ᑲᒪᒋᓚᐅᖅᑕᖓᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᒥ. ᖁᓛᒎᓕᓐᓂᒃ ᖃᖓᑕᔫᖅᑎᕗᑦ ᔪᕋᑦ ᕼᐊᑐᕆ,ᑎᐅᕆ 

ᕼᐊᕝᓚ, ᐊᒻᒪᓗ ᔮᓐ ᐃᓂᔅ ᐊᒻᒪᓗ ᐊᐅᓚᐅᓯᕆᔩᑦ, ᕋᐃᓂᐊ ᑲᒥᖕ, ᑯᕆᔅ ᐅᐊᕐᒐᓐ, ᔭᐃᓴᓐ ᓯᒻᔅ, ᒑᓚᓐ ᐴᑉ, ᐊᒻᒪᓗ ᒫᒃ ᕘᓕ, 

ᔫᓂᕘᓱᒃᑯᓐᓂ ᖁᓛᒎᓕᒃᑯᑦ, ᖁᔭᓐᓇᒦᐹᓗᒃ. ᖁᔭᓐᓇᒦᕆᐊᓪᓚᒥᔭᕗᑦ ᐹᑦ ᕋᑲᐅᔅᑭ ᐊᐅᓚᑦᓯᓂᖓᓄᑦ ᓄᓇᓕᐅᑲᐃᓐᓇᐸᑦᑐᓂ 

ᐊᒻᒪᓗ ᓂᕿᑦᓯᐊᕚᓗᓐᓂᒃ ᓂᕆᒃᑲᐃᖃᑦᑕᕐᓂᖓᓄᑦ ᑐᓐᖓᓇᕐᓂᖓᓄᓪᓗ, ᐊᒻᒪᓗ ᔨᒻ ᓖᕗᓗᐊ, ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᔨᒃᑯᓐᓂᒃ, 

ᐃᑲᔪᖅᓯᓂᕆᓯᒪᔭᖓᓄᑦ. ᓱᓇᑐᐃᓐᓇᕐᓄᑦ ᐃᑲᔪᖅᓯᒪᓂᖓᓄᑦ ᖁᔭᒋᔭᕗᑦ ᔨᒥ ᓅᕗᓪ, ᐲᑕ ᕼᐊᐃᓪ, ᐃᐅᓪᑕᓐ ᐅᐃᓕᐊᒻᔅ, 

ᒍᐃᓚᐅᒥ ᓱᐊᕐ, ᖠᐅ ᐅᑯᒻᒪᖅ, ᑯᕆᔅ ᐅᐊᒃᔅ, ᔨᐊᕗᕆ ᖃᐅᓐᓇᖅ, ᓵᒻ ᓄᕿᓐᖓᖅ, ᑎᒻ ᑲᐃᑕ, ᒪᓕᒃ ᐊᕙᓐ, ᓂᑯᓚᔅ ᓚᑲᒻᑏ, 

ᓴᕇᓇ ᑲᓇᑎ, ᒪᐃᒃ ᒥᕝᓕᓐ, ᔨᐊᕆ ᐋᕆᐊᒃ, ᒫᑎᐅᓯ ᐅᓈᓕᒃ, ᐊᐃᒥ ᐊᒡᓚᒃ, ᑕᐃᓚ ᕌᔅ, ᑯᕆᔅᑎ ᓗ, ᐅᐃᓕ ᕙᓛᕼᐅᑎ, ᓯᑏᕝ 

ᐋᑦᑭᓐᓴᓐ, ᐊᒻᒪᓗ ᐱᓗᐊᖅᑐᒥᒃ ᒪᓕᓴ ᐊᓕᐊᑦ. ᖁᔭᓐᓇᒦᖅᑕᐹᓗᒋᒻᒥᔭᕗᑦ ᑎᒻ ᒪᒃᑲᕼᐅᑎ, ᒋᓕᐊᓐ ᐹᓴᓐᔅ, ᐊᒻᒪᓗ ᔫᑎ ᒪᑯᕋᒐ 

PCSP−ᑯᓐᓂᒃ ᖃᐅᑕᒫᑦ ᓱᓇᑐᐃᓐᓇᕐᓄᑦ ᐃᑲᔪᖅᓯᓂᖓᓄᑦ. ᕿᒥᕐᕈᓂᕐᒧᑦ ᐅᖃᐅᓯᑦᓴᐃᑦ ᐊᑐᐅᓐᓇᐅᑎᑕᐅᔪᑦ ᑎᐅᒍ ᒪᕐᒃᔅ−ᒧᑦ 

ᐊᒻᒪᓗ ᐃᐅᕆᒃ ᕋᒃᔅᑕᑦ, ᑐᑦᑕᕐᕕᒃ ᖃᐅᔨᕐᓴᕐᓂᒧᑦ ᓄᓇᒥᒃ ᐊᕙᑎᒥᓪᓗ, ᓯᓚᑦᑐᓴᕐᕕᔾᔪᐊᖓᓂᒃ St. Andrews, ᒫᑎᐅ ᑑᒪᓐ, 

ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂᒃ ᓄᓇᕗᑦ ᐊᒻᒪᓗ ᓯᐊᖦ ᓯᑕᐃᐳᑕᓐ, ᐃᑲᔪᖅᓯᒪᔪᐃᓐᓇᑦ ᐱᕚᓪᓕᑎᑦᓯᑦᓱᑎᒃ 

ᐅᑯᓇᓐᖓᑦ ᐅᓂᒃᑳᓂᒃ.  
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1.0 ᐃᓗᓕᖏᑦ 
 

ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᐃᑦ ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓗᒻᒥ ᓂᕿᒋᔭᐅᓪᓚᕆᑦᑐᑦ ᐊᒻᒪᓗ ᐊᖑᓇᓱᐊᖅᑕᐅᕙᑦᓱᑎᒃ 10−ᓄᑦ 

ᓄᓇᓕᓐᓄᑦ, ᐱᖃᓯᐅᑎᑦᓱᓂ ᐃᖃᓗᐃᑦ, ᒐᕙᒪᖃᕐᕕᖓᑦ ᓄᓇᕗᑦ. 1990 ᕿᑎᖏᓐᓂᓂᑦ ᐊᖑᓇᓱᑦᑏᑦ 

ᐊᖑᓇᓱᑦᑎᓄᓪᓗ ᑎᒥᐅᔪᑦ ᐅᖃᖃᑦᑕᖅᓯᒪᔪᑦ ᑐᑦᑐᐃᑦ ᐱᔭᕆᐊᑦᑐᐸᓪᓕᐊᑐᐃᓐᓇᕆᐊᖏᑦ ᓇᐃᐱᒋᐊᖏᑦ 

ᐃᓄᐃᓴᑦᑑᒋᐊᖏᓪᓗ (Jenkins ᐊᒻᒪᓗ Goortes 2013, Jenkins et al 2012).  ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᐃᑦ 

ᑐᑦᑐᐃᑦ ungulate−ᑐᐊᑦ ᓇᔪᒐᖃᖅᓱᑎᒃ  ᐱᖓᓲᓕᖅᑲᖓᔪᑦ ᑐᑦᑐᐃᑦ ᒫᓐᓇ ᐃᓕᑕᕆᔭᐅᔪᑦ: ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ, 

ᐅᐊᓐᓇᖓᓂ ᕿᑭᖅᑖᓘᑉ, ᐊᒻᒪᓗ ᐅᐊᓐᓇᖅᐸᓯᒻᒥ ᑲᓇᓐᓇᖅᐸᓯᐊᓂ ᕿᑭᖅᑖᓘᑉ (ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 

2005, Ferguson ᐊᒻᒪᓗ Gauthier 1992,  Ferguson 1989; Figure 1a). ᑕᑯᓐᓇᖅᓱᒋᑦ ᐊᓯᖏᑦ 

ᓇᐴᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᐃᑦ ᑐᖅᑐᐃᑦ, ᐅᑮᓲᖑᓐᖏᑦᑐᑦ ᓇᐹᖅᑐᓕᓐᓂ, ᑐᑦᑐᓕᒫᖑᒻᒥᓇᑎᓪᓗᒍ ᐊᑯᓂᐊᓗᒃ ᐃᖏᕐᕋᓲᑦ 

ᕿᑐᕐᖏᐅᕐᕕᓐᓄᑦ (Ferguson 1989, 1998, 2033, Jenkins ᐊᒻᒪᓗ Goorts 2011, Jenkins et al, in prep). 

ᑕᐃᒪᐃᒻᒪᑦ ᕿᑭᖅᑖᓗᒻᒥ ᑐᑦᑐᐃᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᕿᑭᖅᑖᓗᒻᒥ ᐱᑕᖃᐅᕆᐊᖓ ᑲᑎᒪᐅᖅᑑᓐᖏᒋᐊᖏᑦ, 

ᖃᐅᔨᓴᕐᕕᓪᓗᐊᑕᐅᔪᑦ ᑐᓐᖓᕕᖃᖅᓱᑎᒃ ᐆᒪᔪᖃᕐᕕᐅᓗᐊᓐᖑᐊᓲᓂᒃ ᐊᑭᐅᒃᑯᑦ ᕿᑐᕐᖏᐅᕆᐊᖅᑐᖅᑐᓂᒃ 

(Ferguson 1989). ᕐᑳᖓᒍᒃᑲᓐᓂᖅ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦᑕ,  ᓂᕕᖓᑖᓕᖅᑐᐃᓂᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᑦ 

(ᐱᒋᐊᖅᓱᑎᒃ 1974-1984−ᒧᓄᑦ), ᐊᒻᒪᓗ ᑐᑦᑐᓕᐹᓗᓐᓂ ᖁᖓᓯᕈᓕᖅᑐᐃᓂᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ (1987-1994 

ᐊᒻᒪᓗ 2008-2011), ᐊᑐᐃᓐᓇᐅᑎᑦᓯᒍᑕᐅᓯᒪᒻᒪᑕ ᑐᑭᓯᓂᐊᖅᑎᒻᒪᕆᓐᓂᒃ ᓇᓗᓇᐃᖁᑎᑦᓴᓂᒃ ᐃᑲᔪᖅᓯᒍᑕᐅᔪᓂᒃ 

ᐃᒻᒥᒃᑰᖓᓂᖏᓐᓂᒃ ᐅᐊᓐᓇᖓᓂ ᓂᒋᐊᓂᓗ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᐃᑦ (Jenkins et al. In prep., Jenkins ᐊᒻᒪᓗ 

Goorts 2011, Feguson et al. 1998, Feguson 1989, Kraft 1984).  ᐅᐊᓐᓇᖅᐸᓯᒻᒥ ᑲᓇᓐᓇᖅᐸᓯᒻᒥ 

ᑐᑦᑐᐃᑦ ᐃᓂᖃᖅᑐᑦ ᐃᒪᖅᐸᓯᒻᒥ ᑲᖏᖅᓱᖏᓐᓂᓗ ᐅᐊᓐᓇᖅᐸᓯᐅᑉ ᑲᓇᓐᓇᖅᐸᓯᐅᑉ ᓯᓈᖓᑕ, 

ᑐᓐᖓᕕᖃᓗᐊᓐᖑᐊᖅᓱᑎᓪᓗ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᒃ (Ferguson 1989). ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᑐᖅᑐᐃᑦ 

ᐃᓂᖏᑦ ᐃᑳᖅᓯᒪᔪᑦ ᐊᕝᕙᖓᑕ ᐅᖓᑖᓄᑦ ᕿᑭᖅᑕᐅᑉ ᐊᒻᒪᓗ ᐃᑲᔪᖅᓯᑦᓱᓂ ᑕᕝᕙᓂᑦᓴᐃᓐᓈᖅᑐᓂᒃ ᓄᑦᑕᖅᑐᓂᓪᓗ 

ᑐᑦᑐᓂᒃ (Ferguson 1989, 1998, 2000, 2003, Redhead ᐊᒻᒪᓗ ᓄᓇ 1979, Elliiot ᐊᒻᒪᓗ Elliot 1975, 

Tener 1960). ᑕᐃᒪᐃᓐᓂᖓᓄᑦ, ᑐᖅᑐᐃᑦ ᐅᖃᐅᓯᐅᔪᑦ ᑲᑎᒪᐅᖅᑐᑦ ᐃᓗᐊᓃᑦᑐᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔫᑉ ᓄᓇᐅᑉ, 

ᑎᑭᐅᑎᑦᓱᑎᒃ ᐊᔾᔨᐅᓐᖏᑦᑐᓄᑦ ᓈᓴᐅᑎᓄᑦ ᐃᓗᓕᕆᔭᐅᔪᓄᑦ. ᕿᒥᕐᕈᓂᖅ ᑐᑦᑐᐃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ 

ᑭᖑᕚᕇᑎᒍᑦ ᐊᑑᑎᕙᓪᓕᐊᔪᖅ ᑐᑭᓯᓇᒃᑯᓐᓂᖁᓪᓗᒋᑦ ᑖᒃᑯᐊ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ (ᓲᕐᓗ ᐱᖓᓲᓕᖅᑲᖓᔪᑦ) ᖃᓄᕐᓗ 

ᑲᓲᒪᓂᖃᕐᒪᖔᑕ.  

ᓯᓚᐅᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓ, ᖃᓂᒻᒪᓰᑦ ᐃᓄᐃᓪᓗ ᐊᐅᓚᓂᖏᑦ, ᐱᖃᓯᐅᑎᑦᓱᓂ ᐅᔭᕋᓐᓂᐊᕐᓂᖅ ᐊᒻᒪᓗ 

ᑭᓪᓕᖃᓐᖏᑦᑐᓂᒃ ᐊᖑᔭᐅᖃᑦᑕᕐᓂᖅ, ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐅᓗᕆᐊᓇᖅᑑᑐᐃᓐᓇᕆᐊᖃᕆᐊᖏᑦ ᓂᒋᐊᓂ 

ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᖏᓐᓄᑦ (Jenkins et al 2012, Festa-Bianchet et al 2011, Jenkins ᐊᒻᒪᓗ Goorts 

2011, Jenkins 2011a, Rippin 1972, Tener 1960, Kelsall 1949, Wright 1944). ᐃᓗᐊᓂᑦᑕᐅᖅ, 

ᔪᐊᓇᓯ ᑯᓂᓕᐅᓯ, ᐃᓄᑐᖃᖅ ᕿᑭᖅᑕᖅᔪᐊᕐᒥᒃ, ᐅᖃᖅᓯᒪᔪᖅ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᑦᑐᐃᓂᖃᓪᓚᕆᒋᐊᖓ 

ᐊᓚᒡᒐᐃᑦᑐᒥᒃ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕐᓂᖏᓐᓄᑦ ᑐᑦᑐᐃᑦ (Jenkins et al 2012). ᓱᓕᓗ, ᓈᓴᖅᑕᐅᓯᒪᔪᓂᒃ 

ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᖃᓐᖏᑦᑐᖅ ᑐᑦᑐᐃᑦ ᐊᒥᓲᓂᖏᓐᓂᒃ, ᑐᓐᖓᕕᖃᖅᓱᑐᒃ  ᖃᐅᔨᓴᕐᓂᐅᓯᒪᔪᒥᒃ 
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ᒫᓐᓇ ᑭᓯᐊᓂ. ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᐊᑐᖅᑐᖁᑎᒋᔭᐅᔪᑦ ᕿᑭᖅᑖᓘᒻᒥ ᐱᖃᓯᐅᔾᔨᔪᑦ Williams ᐊᒻᒪᓗ Heard (1986) 

ᐅᖃᖅᓯᒪᔪᑦ >100,000 ᑐᑦᑐᐃᑦ ᕿᑭᖅᑕᒦᓐᓂᕆᐊᖏᑦ 1985−ᒥ. ᖃᓄᐃᓕᖓᓂᖏᑦ ᓄᑖᕈᕆᐊᖅᑕᐅᔪᔪᑦ 1991 

Ferguson ᐊᒻᒪᓗ Gauthier (1992) ᐅᖃᕐᒪᑕ ᑐᑦᑐᐃᑦ ᖃᓄᐃᓐᖏᒋᐊᖏᑦ 60,000-180,000−ᖑᑦᓱᑎᒃ ᑐᑦᑐᐃᑦ 

ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ, 50,000-160,000 ᑐᑦᑐᐃᑦ ᐅᐊᓐᓇᖓᓂ ᕿᑭᖅᑖᓘᑉ, ᐊᒻᒪᓗ >10,000 ᑐᑦᑐᐃᑦ 

ᐅᐊᓐᓇᖅᐸᓯᒻᒥ ᑲᓇᓐᓇᖅᐸᓯᒻᒥ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1a). ᑭᓯᐊᓂᓕ  ᑖᒃᑯᐊ ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᑐᓐᖓᕕᖃᓐᖏᑦᑐᑦ 

ᓇᐅᑐᐃᓐᓇᕐᓂᒃ ᖃᐅᔨᕐᓴᐅᓂᔪᓂᒃ; ᐱᔭᐅᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᓂᐅᖃᑦᑕᖅᓯᒪᔪᙵᓂᑦ, ᓄᓇᓕᓐᓂᒃ ᖃᐅᔨᒪᓂᐅᔪᓂᒃ, 

ᑐᓴᐅᒪᔭᐅᔪᓂᒃ, ᐊᒻᒪᓗ ᖃᐅᔨᒪᔪᒻᒪᕆᓐᓄᑦ ᐃᓱᒪᒋᔭᐅᔪᓂᒃ (Ferguson ᐊᒻᒪᓗ Gauthier 1992).  

 

ᐊᑐᖅᑕᐅᒐᔪᓐᓂᖅᐸᐅᔪᖅ ᐊᐅᓚᓂᐅᔪᖅ ᓇᓚᐅᑦᓵᕐᓂᕐᒧᑦ ᑕᒪᒃᑮᓐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᒃ ᑲᑎᒪᐅᕐᓂᖏᓐᓂᓪᓗ 

ᐆᒪᔪᐃᑦ ᐅᖓᓯᑦᑐᓂᒃ ᖃᐅᔨᕐᓴᕐᓂᖅ (ᓲᕐᓗ Aars et al 2009, Buckland et al 2004). ᑕᒪᓐᓇ ᐊᐅᓚᓂᐅᔪᖅ 

ᓈᒻᒪᓈᖅᓯᒪᔪᖅ ᐱᓗᐊᖅᑐᒥᒃ ᑐᑦᑐᓕᓐᓄᑦ ᐱᑕᖃᓗᓐᖏᑦᑐᓂᒃ ᓄᓇᐸᐅᔭᐃᑦ ᐃᓗᖏᓐᓂ (Bucklan et al 2004). 

ᑕᒪᓐᓇ ᐱᔾᔪᑕᐅᓪᓗᓂ, Jenkins (2009a, 2010a, 2011a, 2012) ᓂᐱᖃᕈᑎᖃᖅᓯᒪᔪᖅ ᐅᖓᓯᑦᑐᒥᒃ 

ᖃᐅᔨᕐᓴᕐᓂᒥᒃ, ᑐᑭᒧᐊᑦᑐᒥᒃ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᕿᑭᖅᑖᓘᒻᒥ ᑐᑦᑐᓂᒃ, ᐊᓚᒡᒐᐃᑦᓱᑎᒃ ᐅᑯᐊ 

ᐱᕚᓪᓕᕈᑕᐅᔪᑦ:  

1) ᐊᑐᕈᓐᓇᕐᓂᖅ ᑐᑭᒧᐊᑦᑐᓂᒃ ᓯᓕᓐᓂᓕᓕᓐᓂᒃ, 2) ᐊᐅᓚᓂᐅᔪᖅ ᑐᓐᖓᕕᖃᖅᑐᖅ ᓂᕆᐅᒋᔭᐅᔪᓂᒃ ᑐᑦᑐᓕᒫᑦ 

ᑕᑯᔭᐅᔾᔮᓐᖏᒋᐊᖏᑦ, ᐊᒻᒪᓗ 3) ᓴᖅᑮᒍᓐᓇᕐᓂᖅ ᖃᓄᐃᓐᖏᑦᓯᐊᖅᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓂᒃ 

ᑭᖑᕐᖓᒍᑦ ᐊᑐᓂᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᑦ. ᑖᒃᑯᓇᓂ ᐸᐃᑉᐹᓂ, ᐅᖃᕋᑦᑕ ᓯᕗᓪᓕᖅᐹᒥ ᐊᕐᕌᒍᒥ ᐊᖏᔪᐊᓗᒻᒥᒃ, ᐊᕐᕌᒍᒥᒃ 

ᐊᑕᐅᓯᐅᓐᖏᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᑐᑦᑐᓂᒃ ᕿᑭᖅᑖᓗᒻᒥ, ᓄᓇᕗᒻᒥ (ᑕᑯᓗᒍ Jenkins 2011a.). ᖃᐅᔨᓴᕐᓂᕐᒥᒃ 

ᐱᔭᐅᔪᑦ ᓂᒋᐊᓅᖓᔪᑦ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᖏᑦᑕ ᐊᒻᒪᓗ ᐊᑯᓐᓂᖃᖅᓱᓂ ᒫᑦᓯ − ᒪᐃ 2012.  

 

2.0 ᓱᓇᒃᑯᑏᑦ ᐊᐅᓚᓂᐅᔪᓪᓗ 
 

 

2.1 ᖃᐅᔨᓴᕐᕕᒃ—.ᕿᑭᖅᑖᓗᒃ ᑲᓇᓐᓇᖅᐸᓯᖓᓃᑉᐳᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑭᖅᑕᖏᑦᑕ ᐊᖏᓂᖅᐸᐅᑦᓱᓂ 

ᕿᑭᖅᑕᓂ ᑲᓇᑕᒥ (ca. 507,451 km
2
). ᑖᓐᓇ ᕿᑭᖅᑕᖅ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᓂᖏᓐᓂᒃ 

ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᐃᑦ ᑐᑦᑐᐃᑦ ᐃᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᑐᑦᑐᐃᑦ ᐊᒥᓲᒐᑎᒃ ᓯᐊᒻᒪᖅᑎᖅᓯᒪᒐᔪᑦᑐᑦ ᓄᓇᐸᐅᔭᕐᓂ 

(Jenkins ᐊᒻᒪᓗ Goorts 2011, Jenkins 2011, Jenkins 2010, Elliot ᐊᒻᒪᓗ Elliot 1975, Tener 1960). 

 

2012−ᒥ ᖃᐅᔨᕐᓴᕐᓂᖃᔪᔪᑦ ᑐᑦᑐᐃᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ; ᐊᖏᓂᖅᐹᖅ ᓄᓇ 

ᐃᓂᒋᔭᐅᔪᖅ ᐃᓚᖓᓐᓄᑦ ᐱᖓᓲᓕᖅᑲᖓᔪᑦ ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓘᒻᒥ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1a). ᑐᖅᑕᕐᓂᐅᔪᑦ 

ᓯᕗᕐᖓᓂ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᔪᑦ Ferguson ᐊᒻᒪᓗ Gauthier (1992) ᐊᒻᒪᓗ ᒐᕙᒪᒃᑯᖏᓐᓄᑦ ᓄᓇᕗᑦ 

(ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 2005), ᐊᑐᖅᓱᑕᓗ ᐱᖓᓱᓂᒃ ᑭᓪᓕᒋᔭᐅᔪᓂᒃ, ᐋᖅᑭᒋᐊᕌᕐᔪᑦᓯᒪᑦᓱᑎᒃ 

ᑐᓐᖓᕕᐅᓪᓗᑎᒃ ᑐᑦᑐᐃᑦ ᓇᒦᓐᓂᖏᓐᓄᑦ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ (1984-2011; Jenkins 2011a, Jenkins ᐊᒻᒪᓗ 

Goorts, 2011, Jenkins et al in prep) ᐊᒻᒪᓗ  
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ᖃᑦᓯᒐᓛᓂᒃ ᓄᓇᓕᓐᓂᒃ ᑐᑭᓯᓂᐊᕐᓂᐅᔪᓂ (Jenkins et al 2012), ᓇᓗᓇᐃᔭᐃᑦᓱᑎ 2012 ᖃᐅᔨᕐᓴᕐᕕᐅᓯᒪᔪᒥᒃ 

(ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1b; ᑕᑯᓗᒍ Jenkins 2011). ᓲᕐᓗ, ᑖᓂᐅᓪ ᖃᑦᑕᓕᒃ, ᐃᒡᓗᓕᒻᒥᐅᖅ ᐅᖃᖅᑐᖅ “ᓄᑕᕋᐅᑦᓱᓂ 

ᑐᑦᑐᓕᐊᖃᑦᑕᖅᑐᒥᓃᑦ ᐅᐊᓐᓇᖓᓄᑦ 2012-ᒥ ᖃᐅᔨᓴᕐᕕᐅᔫᑉ ᐃᓂᖓᑕ, ᓂᒋᐊᓅᖅᐸᑦᓱᑎᒃ ᖃᐅᔨᓴᖅᑕᐅᔫᑉ 

ᐃᓂᖓᑕ. ᐃᓱᒪᖃᖅᑐᖅ ᑕᕝᕙᓂᓪᓗᐊᑦᓯᐊᖅ ᕿᓂᕆᐊᖏᑦ ᐊᒻᒪᓗ ᑐᑦᑐᐃᑦ ᐅᐊᓐᓇᒦᓐᖔᖅᑐᑦ ᐃᑳᓲᖑᓐᖏᒻᒪᑕ 

ᓂᒋᕐᒧᑦ ᓂᒋᕐᒦᑦᑐᓪᓗ ᐅᐊᓐᓇᓕᐊᖅᐸᒐᑎᒃ.” ᑕᒪᓐᓇ ᓄᓇ, ᐱᖃᓯᐅᑎᑦᓱᓂ ᓂᒋᐊ ᕿᑭᖅᑖᓘᑉ ᐊᒻᒪᓗ ᖃᓂᒋᔭᖏᑦ 

ᕿᑭᖅᑕᐃᑦ ᐃᒡᓗᓕᐅᑉ ᐃᒪᖓᓂ, ᑕᓯᐅᔭᕐᔪᐊᑉ ᐃᑭᕋᓴᖓᓂ, ᐋᖅᑭᓱᖅᑕᐅᓯᒪᔪᔪᑦ 9−ᖑᑦᓱᑎᒃ ᐃᒻᒥᑯᐊᖅᑐᖅ 

ᑐᓐᖓᕕᖃᖅᓱᑎᒃ ᐆᒪᔪᖃᕐᕕᐳᔪᓂᒃ ᑕᐃᒫᒃ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᒻᒪᑕ ᐆᒪᔪᓕᕆᔨᓄᑦ ᐱᓕᕆᖃᑎᒌᑦᑐᓄᑦ (1995; 

ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 2). ᑕᒪᓐᓇ ᓄᓇᐅᔪᖅ ᐊᑐᓂᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᓂ ᐱᓯᒪᔪᔪᑦ 2,452 km
2 

(ᐅᒃᓱᓯᒃᓴᓕᐅᑉ 

ᓇᑎᕐᓇᖓ) ᑎᑭᑦᓱᒋᑦ 71,844km
2 

(Meta Incognita ᑲᖏᖅᓱᖓ) ᑲᑎᑦᓱᑎᒃ 289,715 km
2 

(ᑎᑎᕋᕐᕕᒃ 1). 

ᒪᕐᕉᒃ ᕿᑭᖅᑕᕋᓛᒃ, ᐃᓱᒪᒋᔭᐅᖃᑦᑕᖅᓯᒪᔫᒃ ᐃᓚᒋᔭᐅᒋᐊᖏᒃ ᐅᐊᓐᓇᖓᓂ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᖃᕐᕕᐅᒋᐊᖏᑦ, 

ᐱᖃᓯᐅᔾᔭᐅᔪᔪᑦ 2012−ᒥ ᖃᐅᔨᓴᕐᓂᕐᒥ, ᐊᑐᖅᑕᐅᖃᓯᐅᑎᑲᓪᓚᒻᒪᖔᑕ ᓂᒋᐊᓂᒃ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᖏᓐᓄᑦ.  

ᓯᑕᒪᓂᒃ ᓄᓇᓕᓕᑦᑕᖃᔪᔪᖅ ᖃᐅᔨᕐᓴᓂᐅᑉ ᐃᓗᐊᓂ, ᐸᓐᓂᖅᑑᖅ, ᐃᖃᓗᐃᑦ, ᑭᒻᒥᕈᑦ, ᑭᓐᖓᐃᓪᓗ. ᓄᓇ 

ᐱᖃᓯᐅᔾᔨᔪᒻᒥᔪᖅ ᑲᓇᑕᒥ ᒥᓐᖑᐃᕐᓯᕐᕕᒻᒥᒃ (ᐊᐅᔪᐃᑦᑐᖅ ᑲᓇᑕᒥ ᒥᓐᖑᐃᕐᓯᕐᕕᒃ) ᐊᒻᒪᓗ ᑐᓛᔪᓄᑦ ᑎᒻᒥᐊᖃᕐᕕᒃ 

(Dewey Sober) (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1b).  

2.2 ᖃᐅᔨᕐᓂᐅᑉ ᐋᖅᑭᑦᓯᒪᓂᖓ --.ᐊᑐᖅᓯᒪᔪᒍᑦ ᑲᑎᑦᓯᑦᓱᑕ ᖃᐅᔨᕐᓴᓂᐅᓯᒪᔪᓂ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓂ, 

ᐊᖑᔭᐅᔪᓂ ᓂᕕᖓᑖᓕᖅᑐᖅᑕᐅᓯᒪᔪᓂᒃ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓂᒃ, ᖁᖓᓯᒃᑯᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓂᒃ, 

ᐅᖃᖃᑎᖃᕐᓂᒃᑯᓪᓗ ᑐᓴᐅᒪᑎᑦᓯᒍᑕᐅᑦᓱᓂ ᖃᐅᔨᕐᓴᓂᐅᑉ ᐋᖅᑭᑦᓯᒪᓂᖓ (Jenkins ᐊᒻᒪᓗ Goorts 2013, 

Jenkins et al. 2012, Jenkins et al. 2011, Jenkins 2010a, Fegruson et al. 1998 Kraft 1984, 

Chowns 1979, Redhead ᐊᒻᒪᓗ Land 1979, Freeman, M.R. 1976, Elliott ᐊᒻᒪᓗ Elliott 1974, 

1975, Jenkins et al. in prep). ᑐᑦᑐᐃᑦ ᖃᐅᔨᒪᔭᐅᖃᑦᑕᖅᓯᒪᔪᑦ ᐃᓂᖃᕆᐊᖏᑦ ᕿᑭᖅᑖᓗᒻᒥ, ᐊᐅᔪᐃᑦᑐᓕᓐᓂ, 

ᐃᓐᓈᕈᓕᓐᓂ, ᐃᑎᔪᓂᓪᓗ ᑰᓕᓐᓂᒃ ᐊᑦᑐᐃᓂᖃᖅᓯᒪᔫᔮᖅᓱᑎᒃ ᓄᓇᒧᑦ ᐃᒻᒥᒃᑰᖅᑎᑕᐅᓂᕐᒥ ᓂᒋᐊᓂ ᕿᑦᑖᓘᑉ 

ᑐᑦᑐᖏᑦᑕ ᐅᐊᓐᓇᒦᑦᑐᑦ ᐊᒻᒪᓗ ᐅᐊᓐᓇᖅᐸᓯᒻᒥ ᑲᓇᓐᓇᖅᐸᓯᒻᒥ (Jenkins et al in prep, Jenkins ᐊᒻᒪᓗ 

Goorts 2013, Ferguson ᐊᒻᒪᓗ Gauthier 1992, ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 2005), ᑭᓯᐊᓂᑦᑕᐅᖅ 

ᓴᓂᐊᓃᑦᑐᖅ ᕿᑭᖅᑕᖅ ᐃᒡᓗᓕᐅᑉ ᐃᒪᖓᓂ, ᑕᓪᓗᕈᑎᒥ, ᐃᒻᒪᖃᓗ ᑕᓯᐅᔭᕐᔪᐊᑉ ᐃᑭᕋᓴᖓᓂ (Jenkins et al. 

2011, Jenkins 2010a, Feguson et al. 1998, Elliot ᐊᒻᒪᓗ Elliot, 1974, 1975.) ᐊᑐᖅᓱᓯᑦ ᓄᓇᓐᖑᐊᒥ 

10.0 (www.ESRI.com), ᓴᖅᑮᓯᒪᔪᒍᑦ ᐊᐅᓚᓂᐅᔪᒥᒃ, ᐋᖅᑭᓱᖅᓯᒪᑦᓱᑎᒃ ᑐᑭᓕᐊᖅᑐᑦ ᖃᐅᔨᕐᓴᕐᓂᐅᔪᑦ ᓇᑭᑐᐃᓐᓇ 

ᐱᒋᐊᕐᕕᖃᕐᓱᑎ. ᑐᑭᓗᐊᖅᑐᑦ ᐋᖅᑭᑦᓯᒪᔪᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᒃᑯᑦ, ᐊᑯᓐᓂᖃᖅᓱᑎ 10 ᑭᓗᒦᑕᓂ, 

ᑲᓇᓐᓇᒦᓐᖔᖅᓱᑎ ᐱᖓᓐᓇᓕᐊᖅᐸᓪᓕᐊᔪᑦ ᖃᐅᔨᕐᓴᕕᒻᒥ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3a). ᑭᖑᕐᖓᒍᑦ Buckland et al 

2001, ᐊᑯᓐᓂᕆᐅᔭᔪᑦ ᓂᕈᐊᖅᑕᐅᓯᒪᔪᑦ ᓇᓕᖅᑲᓕᕇᑦᓯᐊᓕᖅᑎᑕᐅᑦᓱᑎᒃ, ᓈᒻᒪᓈᖅᓯᒪᓗᑎᒃ ᑕᑭᔪᑯᑖᑦ, 

ᖃᐅᔨᕐᓴᐅᕕᐅᔪᓪᓗ. ᐋᖅᑭᑦᓯᒪᓂᖏᑦ ᑐᑭᓗᐊᖅᑐᑦ ᐋᖅᑭᑦᑕᐅᓯᒪᔪᑦ ᐊᑦᑐᐊᖃᖁᔭᐅᓪᓗᑎ ᑐᑦᑐᑕᖃᑐᐃᓐᓇᕆᐊᓕᓐᓄᑦ  

ᖃᐅᔨᒪᔭᐅᔪᓄᓪᓗ ᓄᑦᑕᕐᕕᐅᒋᐊᖏᑦ (Buckland et al. 2011, ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 

ᑎᑎᕋᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᑦ,

http://www.esri.com/
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Jenkins et al. in prep). ᓄᓇᓐᖑᐊᕐᒥᒃ, ᑐᕋᐃᓐᓇᖅᑐᑦ ᖃᐅᔨᓴᕐᕕᐅᔪᑦ ᓄᓇᓐᖑᐊᑎᒍᑦ ᑕᒻᒪᕇᒃᑯᑎᓄᑦ ᐃᑖᔭᐅᓯᒪᔪᑦ 

(Garmin GPSMAP 196, 276C) ᐊᑐᖅᑕᐅᔪᑦ ᖁᓛᒎᓕᓐᓄᑦ ᖃᐅᔨᕐᓴᓂᕐᒥ. ᑐᕋᐃᓐᓇᖅᑐᑦ ᓄᓇᓕᒫᒨᖓᔪᑦ ᐋᒡᒐᑐᐊᖅ 

ᐊᐅᔪᐃᑦᑐᓕᐹᓗᓐᓂᒃ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3a) ᐊᒻᒪᓗ ᖃᖓᑕᔪᑦᓱᑎᒃ ᐊᑐᖅᓱᑎᒃ ᑐᕋᐃᓐᓇᖅᑐᒥᒃ (Buckland et al 

2011).  

ᖃᐅᔨᓴᕐᓂᖅ ᐋᖅᑭᑦᓯᒪᔪᔪᖅ ᐅᑭᐅᕐᒧᑦ (ᒫᑦᓯᐅᑉ ᕿᑎᐊᓂᒃ ᕿᑎᐊᓄᑦ ᐄᑉᐳᕉᓪ) 

ᕿᑐᕐᖏᐅᓐᖏᓐᓂᖏᓐᓂ, ᑐᑦᑐᐃᑦ ᓄᑦᑕᓗᐊᖅᑎᓐᓇᒋᑦ (ᐱᓱᒐᔪᑦᑐᑦ 2.14 km/ᐅᓪᓗ, SE 0.14; ᓇᓚᐅᑦᓵᖅᑕᐅᔪᑦ 

ᑐᓐᖓᕕᖃᖅᑐᑦ ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᓂᒃ ᖁᖓᓯᕐᒥᐅᑕᓕᖅᑕᐅᓯᒪᔪᓂᒃ ᑲᑎᖅᓱᖅᑕᐅᔪᓂᒃ, ᒫᑦᓯ 15 - 

ᐄᑉᐳᕉᓪ 15, 1987 -1991; Jenkins et al. in prep), ᖃᐅᒪᑦᓯᐊᕐᓂᐅᔪ10 ᓂᕈᒥᓐᓃᓪᓗ ᐱᕕᖃᖅᑎᑦᓯᒪᔪᑦ 

ᐊᑦᑕᓇᓐᖏᑦᑐᒃᑯᑦ ᐊᐅᓚᓂᖏᓐᓂᒃ ᖁᓛᒎᓖᑦ, ᐊᐳᑎᓗ ᑕᑯᕕᑦᓴᑦᓯᐊᖑᑦᓱᓂ ᐆᒪᔪᕐᓂᒃ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᓪᓗ.  

 
 

2.3 ᓄᓇᒥ ᐊᐅᓚᓂᐅᔪᑦ-- ᖃᐅᔨᓴᕐᕕᐅᔪᖅ ᑐᕋᐃᓐᓇᖅᑐᖅ ᖃᖓᑕᕕᐅᔪᔪᖅ ᐊᑐᖅᓱᑎᓯᒃ 2 Bell 206 LR 

ᐃᓴᕈᓕᒻᒥᒃ ᖃᖓᑕᔫᒥᒃ ᖁᕝᕙᓯᓐᓂᖃᖅᓱᑎᒃ 120 ᒦᑕᐃᑦ ᒥᑦᓵᓃᑦᑐᓂᒃ ᓄᓇᒥᒃ ᐃᖏᕐᕋᓂᖃᖅᓱᑎᓪᓗ ca. 140 

km/h ᑕᑯᓐᓇᖅᓯᑲᓐᓂᖁᓪᓗᒋᑦ. ᖁᓛᒎᑦ ᐊᑐᐃᓐᓇᖃᑕᐅᔪᒻᒥᔪᑦ ᐃᖃᓗᓐᓂ (63.729943 N, -68.448588 W), 

ᐊᒻᒪᓗ ᐃᒻᒥᒃᑯᑦ, ᓄᓇᓕᖏᓐᓂ ᐸᓐᓂᖅᑑᖅ (66.144279 N, -65.71706 W) ᑭᖓᐃᓪᓗ (64.232268 N, -

76.542675 W). ᒪᐃ ᕿᑎᖓᓂ, ᖁᓛᒎᓕᑦᑏᑦ ᑲᑎᒃᑲᓐᓂᔪᔪᑦ ᓂᑯ ᕿᑭᖅᑕᖓᓂ ᖃᐅᔨᓴᕐᕕᒻᒥ ᓄᓇᓕᓐᓂ 

(66.596447 N, -71.526536 W) (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1b). ᐊᑕᐅᓯᖅ ᖁᓛᒎᓕᒃ ᓴᒃᑯᑕᐅᔪᔪᖅ ᒪᐃ 17 ᐊᐃᑉᐸᖓ 

ᐃᓂᓕᐅᖅᑕᐅᒃᑲᓐᓂᖅᓱᓂ ᓄᓘᔮᓐᓂ (71.3264 N, -79.3762 W), ᐱᔭᕇᕆᐊᖅᑐᖅᓱᑎᒃ ᖁᑦᓯᓂᖅᐹᒦᑦᑐᓂᒃ 

ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ. ᐊᑐᓂᑦ ᖁᓛᒎᓖᑦ ᐃᖅᑲᓇᐃᔭᖅᑎᖃᖅᓱᑎᒃ ᓯᑕᒪᓂᒃ ᖃᐅᔨᓴᖅᑎᓂᒃ, ᐱᖃᓯᐅᑎᑦᓱᓂ ᐊᖁᑎᖓᑦ: 

ᒪᕐᕉᒃ ᓯᕗᓂᖓᓂ ᖃᐅᔨᓴᖅᓯᐅᑎᐅᔫᒃ (ᐊᖁᑎ ᑐᑦᑐᓕᕆᔨᓗ) ᑐᕌᒐᖃᓗᐊᓐᖑᐊᖅᓱᑎᒃ ᑐᕋᐃᓐᓇᖅᑐᒥᒃ ᖃᐅᔨᕐᓴᕕᒻᒥᒃ 

ᓯᕗᕌᓂ ᖁᓛᒎᓕᐅᑉ, ᐊᐃᑉᐸᖏᒃ ᑐᓄᐊᓃᑦᑑᒃ ᖃᐅᔨᓴᖅᑏᒃ (ᐆᒪᔪᓕᕆᔨ ᐊᒻᒪᓗ ᓄᓇᓕᓐᓂ ᐊᖑᓇᓱᑦᑎᓃᓐᖔᖅᑐᖅ) 

ᕿᓂᖅᑎᓪᓗᖏᑦ ᓴᓂᕋᖏᓐᓂ ᖁᓛᒎᓖᑦ ᖃᓕᕇᓕᖅᓯᒪᑦᓱᑎᒃ ᓯᕗᕌᓂᒃ ᑕᑯᓐᓇᖅᑕᐃᓪᓗ. ᖁᓛᒎᓕᒻᒥ ᐱᓕᕆᔪᑦ 

ᐱᖓᓱᐃᓐᓇᕈᔪᔪᑦ ᐃᖅᑲᓇᐃᔭᖅᑏᑦ ᐊᓯᔾᔨᑎᓪᓗᒋᑦ (ᓲᕐᓗ ᓯᑕᒪᑦ ᐅᓪᓗᐃᑦ) ᐊᒻᒪᓗ ᓄᑦᑎᐸᓪᓕᐊᑎᓪᓗᒋᑦ ᐊᓯᖏᓐᓄᑦ 

ᑐᐱᖅᓯᒪᕕᐅᔪᓄᑦ (ᓲᕐᓗ ᒪᕐᕉᒃ ᐅᓪᓘᒃ ᐃᓚᖓᓂ). ᑕᒪᓐᓇᐅᑎᓪᓗᒍ, ᐊᑕᐅᓯᖅ ᖃᐅᔨᓴᖅᑎ ᓯᕗᒧᑦ ᖃᐅᔨᓴᖅᓱᓂ, 

ᒪᕐᕉᒃ ᓴᓂᕋᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑎᓪᓗᒋᒃ ᖁᓛᒎᓕᐅᑉ, ᐅᖓᑖᓅᖓᒋᐊᒃᑕᑲᓐᓂᖅᓱᑎᒃ ᓯᕗᒦᑦᑑᑉ ᕿᓂᕐᕕᖓᑕ. ᑕᒪᓐᓇ 

ᐊᑦᑐᐃᓂᖃᖅᓯᒪᔪᕈᓐᖏᑦᑕᕗᑦ ᑐᑦᑐᓂᒃ ᑕᑯᒍᓐᓇᕐᓂᑎᓐᓂᒃ ᐋᖅᑭᒋᐊᖅᓯᒪᔪᒐᑦᑕ ᐊᒥᒐᖅᓯᓕᕋᑦᑕ ᐊᑕᐅᓯᕐᒥᒃ 

ᖃᐅᔨᓴᖅᑎᒥᒃ. ᑐᕋᐃᓐᓇᖅᑐᒥᒃ ᐊᑐᔪᔪᒍᑦ ᑐᕋᐃᓐᓇᖅᑐᖅ ᓯᕕᑐᑦᓱᓂ; ᑕᐃᒪᐃᓐᓂᖓᓄᑦ, ᑐᑦᑐᐃᑦ ᑕᑯᔭᐅᔪᓕᒫᑦ 

ᑲᑎᖅᓱᐃᒍᑕᐅᔪᔪᑦ ᐅᖓᓯᓐᓂᓕᓐᓂᒃ ᖃᐅᔨᕐᓴᕕᒻᒥᒃ (Buckland et al 2001).   

 
 

ᑐᑦᑐᐃᑦ ᑕᑯᔭᐅᔪᑦ ᖃᖓᑕᔪᓄᑦ ᑐᕋᐃᓐᓇᖅᑐᒥᒃ ᐃᓱᒪᒋᔭᐅᔪᑦ ᑕᕝᕙᓃᓪᓗᐊᕐᓂᕆᐊᖏᑦ. ᖃᐅᔨᔭᐅᔪᑦ 

ᓄᐊᑕᐅᓯᒪᔪᑦ ᓄᑦᑕᖅᓱᑎᒃ ᐊᑯᓐᖏᓐᓂ ᖃᐅᔨᕐᓴᕖᑦ, ᐆᒪᔪᐃᑦ ᑕᑯᔭᐅᔪᑦ, ᐅᕝᕙᓗ ᐅᖅᓯᕆᐊᖅᑐᖅᓱᑎᒃ   
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ᐃᓱᒪᒋᔭᐅᓯᒪᔪᑦ ᓯᓚᑖᓃᒋᐊᖏᑦ. ᑐᑦᑐᐃᑦ ᓇᒧᑐᐃᓐᓈᓲᖑᒻᒪᑕ ᓇᓗᓇᐃᖅᓯᒪᑦᓯᐊᖅᑐᓂᓪᓗ ᑲᑎᒪᐅᕈᓐᓇᖅᓱᑎᒃ, 

ᐊᑐᓂᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᑕᑯᑦᓴᐅᑎᑦᓯᓯᒪᔪᑦ ᑲᑎᒪᔪᓂᒃ ᑐᑦᑐᓂᒃ, ᐅᖃᐅᓯᐅᔪᑦ ᐊᑕᐅᓯᖅ ᐊᑕᐅᓯᐅᓐᖏᑦᑐᕐᓘᓐᓃᑦ 

ᐆᒪᔪᖅ ᐃᓗᐊᓃᑦᑐᖅ ca 100 m ᐊᑯᓐᓂᕐᒥᓂ (ᑕᑯᑦᓱᒋᑦ Jenkins et al 2011). ᖃᐅᔨᓴᖅᓯᒪᔪᒍᑦ 

ᑕᑯᔭᐅᓯᒪᔪᓂᒃ ᓄᑦᑕᖅᓱᑕ ᑐᕋᐃᓐᓇᖅᑐᒥᒃ ᑎᑎᕋᖅᑕᐅᑦᓱᓂ ᐃᓂᐅᔪᖅ (ᓲᕐᓗ ᕿᑎᐊᓂ ᑲᑎᒪᔪᑦ 

ᑕᑯᐅᔭᐅᒋᐊᓐᖓᑎᓪᓗᒋᑦ), ᑲᑎᒪᐅᖅᑐᑦ ᐊᖏᓂᖏᑦ, ᐊᕐᓇᐅᓂᖏᑦ/ᐊᖑᑕᐅᓂᖏᑦ ᐊᕐᕌᒍᖏᓪᓗ. ᑐᑦᑐᐃᑦ 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐊᕐᓇᐅᓂᖏᑦ ᐊᖑᑕᐅᓂᖏᓪᓗ, ᐃᓐᓇᐅᓂᖏᑦ  (>2 years), ᐊᕐᕌᒍᖃᕐᓂᖏᑦ (>1 ᐊᕐᕌᒍ 

ᐊᒻᒪᓗ < 2) ᐅᕝᕙᓗ ᓄᕐᕋᖅ (<1 ᐊᕐᕌᒍ). ᑐᑦᑐᐃᑦ ᐃᑉᐱᒋᔭᐅᑦᓯᐊᕐᓂᖏᑦ ᐊᑦᑕᓇᑦᑕᐃᓕᒪᓂᖏᓪᓗ 

ᓯᕗᓪᓕᐅᔾᔭᐅᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᓂᕐᓗ ᐊᑯᓃᖅᐸᒐᓂ ᐅᓚᕕᓐᖏᓂᖅᓴᐅᓪᓗᒋᑦ. ᐊᑐᓂᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᓄᑦ, ᑐᑦᑐᖃᕐᕕᒃ 

ᖃᓄᐃᓕᖓᒻᒪᖔᖅ ᑎᑎᖅᑕᐅᑦᓱᓂ ᐊᒻᒪᓗ ᓈᓴᐅᓯᖅᑕᐅᑦᓱᓂ ᒪᓃᑦᑑᒻᒪᖔᖅ ᒪᓂᕋᒻᒪᖔᕐᓘᓐᓃᑦ ᐃᓂᒋᔭᐅᔪᖅ. ᒪᓃᑦᑐᒥ 

(ᐅᖓᑖᓂ 100 m ᐊᖏᓂᓕᒻᒥ ᖃᐅᔨᓴᕐᕕᒻᒥ), ᓄᓇ ᓇᓗᓇᐃᒃᑯᓯᖅᑕᐅᔪᖅ F= ᒪᓂᕋᑦᑐᖅ, R = ᖃᖅᑲᖃᐅᖅᑐᖅ, 

ᐅᕝᕙᓗ M = ᐃᓐᓈᕈᐃᑦ. ᖃᓂᓈᕐᓂᖅᓴᓄᓪᓗ 100 m−ᓂᒃ ᐊᖏᓂᖃᖅᓱᓂ ᖃᐅᔨᓴᕐᕕᒃ), ᓄᓇ 

ᓇᓗᓇᐃᒃᑯᓯᐅᖅᑕᐅᑦᓱᓂ F = ᒪᓂᕋᑦᑐᖅ, 2= ᓯᑑᖓᒐᓛᑦᑐᖅ, ᐅᕝᕙᓗ 3 = ᐃᓐᓈᕈᖅ. ᐃᓂᒋᔭᐅᔪᓅᖓᔪᑦ 

ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ ᓄᐊᑕᐅᓯᒪᔪᒃ ᑎᒍᒥᐊᒐᕐᓂ ᑕᒻᒪᕇᒃᑯᑎᓂ (Garmin GPSMAP 196, 276C, 76S, ᐊᒻᒪᓗ 

78C, Oregon 250T, ᐊᒻᒪᓗ 450T), ᑎᑎᕋᖅᑕᐅᓯᒪᒻᒥᑦᓱᑎᒃ ᖁᓛᒎᓖᑦ ᖃᓄᐃᓕᖓᓂᖏᑦ 20−30 ᓴᑲᓐᔅ 

ᐊᓂᒍᑐᐊᕋᐃᒻᒪᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᓂᒃ ᑎᑎᕋᖅᓯᒪᔪᖃᕈᒪᓪᓗᑎᒃ ᐊᑐᓂᑦ ᖃᖓᑕᓂᐅᔪᓄᑦ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3b). 

ᐆᒪᔪᐃᑦ ᐃᑉᐱᔭᐅᑦᓯᐊᖅᐸᑕ, ᐊᕙᑎᒋᔭᐅᔪᑦ, ᐅᖅᓱᐊᓗᐃᑦ ᐱᕕᖃᕐᓂᐅᔪᕐᓗ, ᖃᐅᔨᓴᕈᑕᐅᔪᓂᒃ ᑐᑦᑐᓂᒃ ᓄᐊᑕᐅᔪᔪᑦ 

ᑭᖑᕚᕇᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᐊᕐᓗᑎᒃ.  

 

ᐃᑲᔪᖅᓯᒍᑕᐅᔪᖅ ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᐅᔪᓂᒃ, ᖃᐅᔨᕐᓴᕕᕗᑦ, ᖃᐅᔨᓴᕐᓂᑦᑕ ᐋᖅᑭᑦᓯᒪᓂᖓ, ᐊᒻᒪᓗ 

ᓄᓇᒥ ᐊᐅᓚᓂᐅᔪᑦ, ᐋᖅᑭᑦᑕᐅᓯᒪᔪᑦ ᑲᔪᓯᑎᑕᐅᓯᒪᑦᓱᑎᒃ ᑎᑭᐅᑎᒍᒪᓪᓗᑎᒃ ᐱᖓᓱᓄᑦ ᓂᕆᐅᒋᔭᓪᓗᐊᑕᕐᓄᑦ 

ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᓂᕐᒧᑦ (ᐊᑖᓂ), ᓴᖅᑮᓗᑎᒃ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓂᒃ ᑲᑎᒪᔪᓂᒃ (Anderson et al 2001;  

Buckland et al., 2001); 1) ᐆᒪᔪᓕᒫᑦ ᑕᑯᔭᐅᒍᒪᔪᑦ ᑐᕋᐃᓐᓇᖅᑐᒦᑦᑐᑦ ᖃᐅᔨᓴᖅᑕᒥ ᖃᐅᔨᔭᐅᔪᒧᑦ; 2) ᐆᒪᔪᐃᑦ 

ᑕᑯᔭᐅᒍᒪᔪᑦ ᑕᑯᔭᐅᔪᒧᑦ ᐃᓂᓪᓗᐊᑕᖏᓐᓂᒃ ᕿᒫᒋᐊᓚᐅᓐᖏᓐᓂᖏᓐᓂ ᖃᐅᔨᓴᖅᑐᒥᒃ (ᓲᕐᓗ ᕿᒫᑦᓱᑎᒃ ᖃᖓᑕᔫᕐᒥᒃ); 

ᐊᒻᒪᓗ 3) ᐅᖓᓯᓐᖏᑦ (y) ᑐᑭᒧᐊᑦᑎᒧᑦ ᐊᑐᓂᑦ ᖃᐅᔨᔭᐅᔪᓄᑦ ᑲᑎᒪᐅᖅᑐᓄᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ ᓈᒻᒪᓈᖅᓯᒪᔪᓂᒃ. 

ᐅᖃᖃᑎᒌᓐᓂᕐᒥ, ᐊᑐᐃᓐᓇᐅᑎᑦᓯᔪᒍᑦ ᖃᐅᔨᓴᕐᓂᒥᒃ ᐊᑐᓂᑦ ᑖᒃᑯᓇᓐᖓᑦ ᐱᕕᐅᓯᒪᔪᓂᒃ.   

 

2.4 ᕿᒥᕐᕈᓂᖅ--.ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ ᑲᑎᑎᑕᐅᔪᑦ ᑕᒻᒪᕇᒃᑯᑎᓄᑦ ᐊᑐᖅᓱᑕᓗ ᓄᓇᓐᓪᖑᐊᓂᒃ 10.0 

ᖃᐅᔨᓴᕈᑎᒋᑦᓱᒋᑦ ᐅᖓᓯᓐᖏᓐᓂᒃ (y) ᐊᑐᓂᑦ ᐆᒪᔪᕐᓂᒃ ᑕᑯᕕᐅᔪᑦ ᕿᓂᕐᕕᒻᒧᑦ (ᑕᑯᑦᓴᐅᑎᑕᐅᔪᑦ 

ᖃᖓᑕᕕᒃᑯᓪᓗᐊᖅ: Marques et al. 2006). ᑕᑭᓂᖏᑦ ᖃᖓᑕᕕᐅᔪᑦ, ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ 

ᐃᒻᒥᒃᑯᐊᖅᑎᑦᓯᒪᔪᖅᑎᒍᑦ, ᖃᐅᔨᓴᖅᑕᐅᓯᒪᒻᒥᔪᑦ ᓄᓇᓐᖑᐊᓂ 10.0 (Aars et al. 2009, Jenkins et al. 2011). 

ᑕᒻᒪᑦᑕᐃᓕᒍᑎᒋᓪᓗᒍ, ᐊᑐᔪᔪᒍᑦ North Pole Azimuthal Equidistance Projection ᑐᓐᖓᕕᖃᖅᓱᓂ ᐊᑐᓂᑦ 

ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᓂᒃ ᖃᐅᔨᓴᖅᓱᒋᓪᓗ ᑐᑭᒧᐊᖅᑐᓕᒫᑦ ᐊᖏᓂᖃᖅᓱᓂ 1:10,000−ᒥᒃ (ᓈᒻᒪᓈᖅᓯᒪᔪᖅ +20 m); 

ᐅᖓᓯᓐᓂᖏᓪᓗ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ 1:5,000 (ᓈᒻᒪᓈᖅᓯᒪᔪᖅ +10 m) 
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ᐊᑐᔪᔭᕗᑦ Buckland et al. (2001, 2004) ᐊᒻᒪᓗ ᐊᑐᖅᓱᑕ ᐊᐅᓚᓂᕐᒧᑦ ᐅᖓᓯᓐᓂᐅᔪᒥᒃ ᓈᓴᐅᑎᓕᒃ 

6.0 (Thomas et al. 2009), ᐊᑐᖅᑕᐅᑦᓱᓂ ᑐᕋᐃᓐᓇᖅᑐᓂᒃ ᑲᑎᖅᓱᖅᑕᐅᔪᒥᒃ ᐊᒻᒪᓗ ᓇᓚᐅᑦᓵᕐᓂᖅ ᑲᑎᒪᔪᓂᒃ 

ᐊᒥᓲᓂᖏᓐᓂᓪᓗ ᑐᑦᑐᐃᑦ. ᐊᑐᖅᓱᑎᒃ ᐊᑐᖅᑕᐅᒐᔪᑦᑐᒥᒃ ᐅᕝᕙᓗ ᐅᖓᓯᓐᓂᐅᒐᔪᑦᑐᒥᒃ ᖃᐅᔨᕐᓴᕐᓂᕐᒧᑦ (CDS), 

ᐊᑐᔪᔪᒍᑦ ᖃᐅᔨᓇᕐᓂᐅᓴᑐᐃᓐᓇᖅᑐᓂᒃ ᑐᑦᑐᓂᒃ, ᐊᒥᓲᓂᖏᓐᓂᒃ, ᐅᖓᓯᓐᓂᕐᒥᒃ ᐊᐅᓚᓂᖃᖅᑎᓪᓗᒋᑦ. ᐃᒫᒃ, 

ᖃᐅᔨᓂᕐᒧᑦ ᐊᐅᓚᓂᐅᔪᖅ ᑕᑯᑦᓴᐅᑎᑦᔪᖅ ᖃᐅᔨᓂᐅᓴᓇᑐᐃᓐᓇᕐᓂᖏᓐᓂᒃ ᑐᑦᑐᐃᑦ, ᐅᖓᓯᓐᓂᖃᑐᐊᖅᐸᑦ (y)−ᒥᒃ 

ᕿᓂᕐᕕᐅᔪᒥᒃ  (Buckland et al. 2001). ᐃᓕᑕᖅᓯᓂᖅ ᐊᓯᖏᓐᓂᒃ ᐊᔾᔨᒌᓐᖏᓐᓂᐅᔪᓂᒃ, 

ᐊᑦᑐᐃᓂᖃᑐᐃᓪᓇᕆᐊᓕᒃ ᖃᐅᔨᔭᐅᒍᓐᓇᖅᑐᓂᒃ, ᐊᒥᓲᓂᖏᑦᑕ ᓇᓚᐅᑦᓵᖅᑕᐅᓂᖏᑦ ᐱᓯᒪᒻᒥᔪᑦ ᐊᑐᖅᓱᓯᒃ 

ᐊᔾᔨᒌᓐᖏᑦᑐᓂᑦ ᐅᖓᓯᓐᐅᔪᓂᒃ ᖃᐅᔨᓴᕈᑎᓂᒃ, ᖃᐅᔨᔭᐅᓂᐅᓴᑐᐃᓐᓇᕐᓂᖏᓐᓂᒃ ᐊᑐᖅᓱᑕ ᐊᐅᓚᓂᖓᑎᒍᑦ 

ᐅᖓᓯᑦᑐᒥᒃ ᐊᒻᒪᓗ ᓱᓕ ᐊᑲᑕᐅᓯᒃᑲᓐᓂᖅ (Buckland et al. 2004). ᑕᒪᓐᓇ ᐊᐅᓚᓂᐅᔪᖅ ᕿᒥᕐᕈᔭᐅᔪᔪᖅ 

ᐱᕚᓪᓕᖁᓪᓗᒍ ᓱᖏᖅᑑᑕᐅᒍᓐᓇᕐᓂᖏᑦ ᑲᑎᒪᐅᖅᑐᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᓂᖏᑦᑕ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓂᒃ (ᓲᕐᓗ 

ᓄᓇᓐᖑᐊᑎᒍᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᖅᑎᒍᑦ), ᐊᒻᒪᓗ ᓈᒻᒪᓈᑦᓯᐊᑲᓐᓂᖁᓪᓗᖏᑦ ᑲᑎᒪᐅᖅᑐᓂᒃ 

ᓇᓚᐅᑦᓵᕐᓂᐅᔪᑦ (Marques et al 2007). ᐊᑐᖅᓱᑕ ᖃᐅᔨᓴᕈᑕᐅᔪᓂᒃ (ᐊᐅᓚᓂᓐᓪᓗᐊᑕᐅᔪᑦ/ᐊᐅᓚᓂᕐᒧᑦ 

ᐊᖏᓪᓕᒋᐊᕈᑕᐅᔪᑦ) ᐃᓱᒪᓕᐅᕈᑕᐅᔪᑦ Marques et al. 2007 ᐊᒻᒪᓗ Buckland et al. (2001, 2004). 

ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ ᕿᒥᕐᕈᔭᐅᔪᑦ ᒪᓕᑦᓱᑎᖏᑦ Buckland et al. (2001), ᐊᑑᑎᓕᖅᓱᑕ (w) 

ᐅᖓᓯᓐᓂᓕᒻᒥᒃ 2,800 m ᕿᒥᕐᕈᓂᓕᒫᓂ, ᑐᓐᖓᕕᒋᑦᓱᒋᑦ ᐃᓱᒪᓕᐅᕈᑕᐅᓯᒪᔪᑦ ᐲᖅᑕᐅᖁᔭᐅᑦᓱᑎᒃ 

ᓯᓚᑖᓃᒐᔭᓐᖑᐊᖅᑐᑦ, ᐊᖏᓂᖓ ᑕᑯᓐᓇᕐᓗᒍ ᖃᐅᔨᔭᐅᔪᓂ ᑲᑎᒪᐅᖅᑐᓂ ᐊᑐᖅᑕᐅᓗᓂ ᐋᖅᑭᑦᓱᐃᒍᑎ 

ᑲᑎᓱᖅᑕᐅᔪᓂᒃ (ᒪᕐᕉᒃ ᖃᐅᔨᕐᓴᓂᐅᔫᒃ ᐃᓚᒍᑦᓯᐅᔾᔨᓯᒪᓐᖏᑦᑐᑦ ᑖᑦᓱᒪᓐᖓᑦ ᐊᑦᑐᐃᓂᖃᓗᐊᓐᖏᑦᑐᖅ 

ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓂᒃ). ᓇᓚᐅᑦᓵᕐᓂᖅ ᑲᑎᒪᐅᖅᑐᓂᒃ ᐊᒥᓲᓂᖏᓐᓂᓪᓗ ᓄᓇᓐᖑᐊᑎᒍᑦ, ᐊᑐᖅᑐᒍᑦ ᓄ ᓇᕐᔪᐊᕐᒨᑦ 

ᐊᑐᖅᑕᐅᓲᒥᒃ ᖃᐅᔨᔭᐅᔪᓄᑦ ᐊᐅᓚᓂᕐᒧᑦ (ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐃᓄᐃᓴᓗᐊᕐᓂᑯᖏᓐᓄᑦ ᓈᒻᒪᓈᖅᓯᒪᓂᐊᕐᓗᑎᒃ ᐃᒻᒥᒃᑯᑦ 

ᖃᐅᔨᔭᐅᔪᓄᑦ ᖃᐅᔨᓴᕐᕕᓐᓂ), ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐱᕚᓪᓕᑎᑦᓯᒍᑕᐅᓗᑎᒃ ᐊᐅᓚᓂᐅᔪᒥᒃ 

(ᑕᐃᒫᒃ ᐃᓱᒪᓕᐅᕈᑕᐅᓯᒪᒻᒪᑦ   Marques et al. 2007, Buckland et al 2001, 2004). 

 

 ᐊᑐᖅᓯᒪᔪᒍᑦ ᓄᓇᕐᔪᐊᕐᒥ ᑲᑎᒪᐅᖅᑐᓄᑦ ᐊᖏᓂᐅᔪᒥᒃ ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᒥᒃ ᐊᑐᖅᓱᑎᒃ ᐊᖏᓂᖓᓂᒃ 

ᐊᓚᒡᒍᐃᑦᑑᑉᐸᑕ ᖁᑦᓯᓐᓂᓕᒻᒥ 0.15. ᐊᓚᒡᒐᐃᑦᑑᖏᑉᐸᑦ, ᓄᓇᕐᔪᐊᕐᒨᖓᔪᖅ ᑲᑎᒪᐅᖅᑐᓄᑦ ᖃᐅᔨᕐᓴᐅᓂᔪᑦ 

ᐊᑐᖅᑕᐅᔪᔪᑦ. ᓇᓚᐅᑦᓵᖅᓯᒪᔪᒍᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᓂᒃ ᐊᑐᖅᓱᑕ ᑕᐃᔭᐅᔪᒥᒃ nonparametric bootstrap 999−ᓂᒃ 

ᖃᐅᔨᓴᖅᑕᐅᑲᓐᓂᖅᓯᒪᔪᖃᖅᓱᑎᒃ ᐊᐅᓚᔾᔭᑦᑕᐅᓯᒪᔪᑦ ᖃᐅᔨᕐᓴᓂᐅᔪᓄᑦ ᐃᓇᖐᑦᓱᑎᒃ ᐊᑕᐅᓯᕐᒥᒃ ᑐᑭᓕᐊᖅᑐᒥᒃ 

(Marques et al 2007). ᐊᑐᖅᓱᑕ ᑐᓴᖅᑕᑎᓐᓂᒃ Akaike−ᒥᒃ ᐃᓗᓕᖏᓐᓂᒃ (delta AIC), ᓂᕈᐊᕈᑎᒋᑦᓱᒋᑦ 

ᐊᐅᓚᓂᑦᓯᐊᕙᐅᓂᖅᐹᓂᒃ ᓈᒻᒪᑦᑐᓂᒃ. ᐊᐅᓚᓂᐅᔪᑦ ᐊᖏᖅᑕᐅᔪᑦ ᓈᒻᒪᓈᖅᓯᒪᑦᓯᐊᖅᐸᑕ ᐊᑑᑎᖃᕐᓂᖏᑦ (Chi 

Square), ᐊᓚᒡᒐᐃᓐᖏᑦᑐᖅ Kolmogorov-Smirnov ᖃᐅᔨᓴᕐᓂᖅ, ᐊᒻᒪᓗ ᐊᓚᒡᒐᐃᓐᖏᑦᑐᖅ Cramer-von Mises 

ᖃᐅᔨᓴᕈᑎ  (Buckland et al. 2001, 2004). 
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3.0 ᖃᐅᔨᔭᐅᔪᑦ 
 

ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᖃᖓᑕᔪᔪᑦ ca. 377 ᐃᑲᕐᕋᐃᑦ (ᐱᖃᓯᐅᑎᑦᓱᑎᒃ ᓂᐅᓯᒋᐊᖅᑐᖅᑐᑦ) ᐊᑯᕐᖓᓐᓂ ᒫᑦᓯ 27 ᐊᒻᒪᓗ ᒪᐃ 

27, 2012. ᖃᐅᔨᕐᓴᕕᐅᔪᑦ ᐊᒻᒪᓗ ᖃᖓᑕᓂᓪᓚᕆᐅᔪᑦ ᑕᑯᑦᓴᐅᑎᑕᐅᔪᑦ ᑎᑎᖅᑑᔭᖅᓯᒪᔪᓂ 3a ᐊᒻᒪᓗ 3b, 

ᑖᒃᑯᓇᓂ. ᖃᖓᑕᔪᔪᒍᑦ 27,250 km ᖃᐅᔨᓴᕐᕕᑎᓐᓂ, ᐱᒋᐊᖅᓱᑕ ᓂᒋᕐᒥᒃ ᐅᐊᓐᓇᒧᑦ ᐃᖏᕐᕋᑦᓱᑕ. ᖃᐅᔨᓴᕐᕕᐅᔪᖅ 

ᐱᖃᓯᐅᔾᔨᑦᓱᑎᒃ ᐊᐅᔪᐃᑦᑐᖃᓐᖏᓐᓂᖏᓐᓂ ᓂᒋᐊᑕ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᖃᕐᕕᖓᑕ ᕿᑭᖅᑖᓗᒻᒥ, ᐊᒻᒪᓗ ᖃᓂᒋᔭᖏᓐᓂ 

ᕿᑭᖅᑕᓱᓂ (ᑎᑎᖅᑐᕐᕕᒃ 1 ᐊᒻᒪᓗ ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3b). ᑕᓯᐅᔭᕐᔪᐊᑉ ᐃᑭᕋᓴᖓᓂ, Mill ᕿᑭᖅᑕᒥ, ᑐᔾᔮᕌᕐᔪᓐᓂ, 

ᑐᔾᔮᓂ, ᐃᓘᓐᓇᑎᒃ ᐃᓗᐊᓃᑦᑐᑦ ᐅᒃᑯᓯᒃᓴᓕᐅᑉ ᓇᑎᕐᓇᖓᑕ ᐃᒻᒥᒃᑯᐊᖅᑎᕐᓂᖓᓂ, ᑎᑭᑕᐅᒍᓐᓇᔪᓐᖏᑦᑐᑦ ᐃᒪᖅ 

ᐱᔾᔪᑕᐅᓪᓗᓂ ᓯᓚᕐᓂᓗᓪᓗ. ᐅᑭᑦᑐ ᐊᓲᓈ, ᐊᖑᓇᓱᑦᑎᓄᑦ ᑲᑎᒪᔨᐅᖃᑕᐅᔪᖅ ᑭᓐᖓᕐᓂ, ᐅᖃᕐᒥᔪᖅ 

ᖃᐅᔨᒪᔭᐅᓐᖏᒋᐊᖓ ᑐᑦᑐᖃᖅᓯᒪᒻᒪᖔᑕ ᕿᑭᖅᑕᐃᑦ, ᐅᐸᒋᐊᑭᓐᖏᓐᓂᑯᖏᓐᓄᑦ (Jenkins et al 2012). 

ᑭᓯᐊᓂᓕ, ᑐᓴᕋᑦᓴᐃᑦ ᐊᕐᕌᒍᒥᒃ ᐊᑕᐅᓯᐅᓐᖏᑦᑐᒥᒃ ᓇᓄᕐᓂᒃ ᖃᐅᔨᕐᓴᓂᐅᔪᓂᒃ, ᖁᓛᒎᓖᓪᓗ 

ᖁᓚᐅᖃᑦᑕᖅᓯᒪᓂᖏᓐᓂᒃ ᐅᖃᖅᓯᒪᔪᑦ ᑐᑦᑐᓂᒃ ᑕᑯᑦᓴᖅᑕᖃᖅᓯᒪᓐᖏᒋᐊᖓ 2009-2012−ᒧᑦ. (ᒥᓂᔅᑕᐅᕕᖓᑦ 

ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᑎᑎᕋᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᑦ).  

 

ᐃᒡᓗᓕᖅᐸᓯᐅᑉ ᒥᑦᓵ, Koch ᕿᑭᖅᑕᖅ ᐊᒻᒪᓗ Rowley ᕿᑭᖅᑕᖅ ᐅᐸᑦᑕᐅᒍᓐᓇᔪᓐᖏᒻᒥᔪᑦ ᑖᒃᑯᐊᓴᐃᓐᓇᐃᑦ 

ᐱᔾᔪᑕᐅᓪᓗᑎᒃ. ᑐᓐᖓᕕᒋᑦᓱᒋᑦ ᓄᓇᓕᓐᓂᒃ ᐊᐱᖅᓱᕐᓂᐅᓯᒪᔪᑦ, Rippin (1972) ᐅᖃᖅᓯᒪᔪᑦ ᑐᑦᑐᑕᖃᓐᖏᒋᐊᖓ 

ᐊᕙᑎᒃᑭᓐᓂ ᕿᑭᖅᑕᐃᑦ. ᐊᒻᒪᓗ, ᓇᓄᕐᓂᒃ ᖃᐅᔨᓴᖅᓱᑎᒃ 2009-2010, ᐊᒻᒪᓗ 2012-ᒥ, ᑐᑦᑐᑕᖃᔪᓐᖏᑦᑐᖅ 

ᑐᑦᑐᑕᓚᐅᖅᓯᒪᔫᔮᕋᓂᓗ Koch ᐅᕝᕙᓗ Rowley ᕿᑭᖅᑕᖏᓐᓂ. (ᒥᓂᔅᑕᐅᖕᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, 

ᑎᑎᕋᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᑦ). ᑖᒃᑯᐊ ᓄᓇᓪᓚᑑᔪᑦ ᐃᓚᒍᑦᓯᐅᔾᔭᐅᓯᒪᓐᖏᑦᑐᑦ ᕿᒥᕐᕈᔭᐅᔪᓂ 

ᐃᓚᒍᑦᓯᐅᔾᔭᐅᑉᐸᑕ ᒥᑭᓪᓕᕚᓪᓕᕈᑕᐅᒐᔭᖅᓱᑎᒃ ᐃᓘᓐᓈᒍᑦ ᑐᑦᑐᖃᕐᓂᐅᔪᓄᑦ ᕿᑭᖅᑖᓗᒻᒥ ᑐᑦᑐᑕᖃᓐᖏᓐᓂᑯᖓᓄᑦ 

(ᑕᑯᓗᒍ ᑎᑎᖅᑐᕐᕕᒃ 1). ᐊᑕᖏᑲᓴᑦᓯᐊᖅᑐᖅ ᐊᒥᐊᒃᑯ ᖃᐅᔨᕐᓴᕐᓂᕐᒧᑦ ᐋᒡᒐᒐᓛᑐᐊᑦ ᐃᓄᐃᓴᑦᑐᑦ ᑐᑭᓕᐊᖅᑐᑦ 

ᑲᔪᓯᓯᒪᓐᖏᑦᑐᑦ ᑕᑦᑐᖅ ᐱᔾᔪᑕᐅᓪᓗᓂ, ᖃᓄᐃᓐᓂᖏᓐᓄᓪᓗ ᐃᓐᓈᕈᐃᑦ, ᐊᒻᒪᓗ/ᐅᕝᕙᓗ ᐸᑐᐃᑦ (ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 

3b). ᖃᐅᔨᓴᕐᓂᐅᔪᒧᑦ ᐊᐅᓚᓂᐅᔪᖅ  ᑭᖑᕙᕆᐊᖅᑕᐅᓯᒪᔪᔪᖅ ᓂᕆᐅᓇᖅᓯᒪᓐᖏᓐᓂᖓᓄᑦ ᓯᓚᕐᓂᓪᓗ 

ᑭᖑᕙᐅᖅᑲᒍᑕᐅᑦᓱᓂ ᐱᒋᐊᕐᕕᑦᓴᒥᒃ ᐅᓪᓗᕐᒥᒃ (ᒫᑦᓯ 16 ᒫᑦᓯ 27−ᒧᓄᑦ), ᖃᐅᔨᓴᕋᓱᐊᖅᓱᑎᒃ (ᐅᓪᓗᐃᑦ 1-5), 

ᐊᒻᒪᓗ ᐊᑐᐃᓐᓇᐅᓂᖓ ᐊᑕᐅᓯᖅ ᖁᓛᒎᓕᐅᑉ ᓂᑯ ᕿᑭᖅᑕᒥ ᓄᓇᓕᒋᔭᐅᔪᓄᑦ (12 ᐅᓪᓗᐃᑦ). ᐅᔾᔨᕐᓇᕐᒥᔪᖅ, 

ᐊᐃᑉᐸᖓ ᖁᓛᒎᓕᐅᑉ ᐱᓕᕆᖃᑎᒌᖏᑦ ᓄᓇᒨᕈᓐᓇᔪᒻᒪᑕ ᑲᔪᓯᒋᐊᕈᓐᓇᖅᓱᑎᓪᓗ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᑕᕝᕙᓂ. ᓄᓇᒥ 

ᐃᖅᑲᓇᐃᔮᖑᔪᑦ ᑲᔪᓯᔪᔪᑦ ᒪᐃ ᓄᓐᖑᐊᓄᓄᑦ ᑐᑦᑐᐃᑦ ᓄᑦᑕᕐᓂᖏᑦ ᕿᑐᕐᖏᐅᕐᕕᓐᓄᑦ ᖃᐅᔨᒪᔭᐅᓂᖓᓄᑦ 

(ᐃᓂᖃᖅᑐᖅ ᖃᐅᔨᓴᖅᑕᐅᔫᑉ ᐃᓗᐊᓂ; Ferguson 1995) ᕿᑐᕐᖏᐅᕐᕕᐅᕙᒋᐊᖓ (Jenkins et al. in prep, 

Ferguson 1989, Redhead ᐊᒻᒪᓗ Land 1979, Elliot ᐊᒻᒪᓗ Elliot 1975, Elliot ᐊᒻᒪᓗ Elliot 1974). 

ᐊᐅᓚᔾᔭᒋᐊᕈᑕᐅᑦᓱᑎ ᑭᖑᕙᐅᖅᑲᒍᑕᐅᑐᐃᓐᓇᕆᐊᓕᓐᓄᑦ, ᑲᔪᓯᑎᑕᐅᔪᓂᖓ ᖃᑲᐅᔨᓴᕐᓂᐅᑉ ᐸᕐᓇᑕᐅᓯᒪᔪᔪᖅ 

ᓂᒋᕐᒥᒃ ᐅᐊᓐᓇᒧᑦ, ᓲᕐᓗ ᐊᖅᑯᑎᖓᓐᓄᑦ ᓄᑦᑕᖅᑐᑦ  (Ferguson 1989, Redhead ᐊᒻᒪᓗ Land 1979, Elliot 

ᐊᒻᒪᓗ Elliot 1975, Elliot ᐊᒻᒪᓗ Elliot 1974). ᑕᒪᓐᓇ ᖃᐅᔨᓴᑦᓯᐊᕈᑕᐅᔪᔪ ᕿᑐᕐᖏᐅᕐᕖᑦ 

ᖃᐅᔨᓴᖅᑕᐅᓂᖏᓐᓂ ᐃᓱᓕᑦᓯᓕᖅᑎᓪᓗᒍ ᓄᓇᒥ ᐊᐅᓚᓂᐅᔪᖅ ᐊᒻᒪᓗ ᓄᑦᑕᖅᑐᑦ ᐆᒪᔪᐃᑦ ᓈᓴᖅᑕᐅᑦᓱᑎᒃ. 

ᑭᖑᓪᓕᖅᐹᒥ ᖃᐅᔨᓴᕐᓂᐅᑉ ᐱᕙᓪᓕᐊᓂᕆᔭᖓ  
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ᓄᑦᑕᖅᑐᓄᑦ ᐊᖅᑯᑕᐅᔫᑉ ᓱᑲᓐᓂᖅᓴᐅᔪᔪᖅ  (ca. 40-50 km/ᐅᓪᓗ) ᖃᐅᑕᒫᑦ ᓄᑦᑕᕐᓂᖏᓐᓂᒃ ᑐᑦᑐᐃᑦ 

(ᓅᒐᔪᑦᓱᑎᒃ 2.26 km/ᐅᓪᓗ, SE 149 m; ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᓂᒃ ᖁᖓᓯᕐᒥᐅᑕᓕᖅᑐᐃᓂᕐᒥᒃ 

ᑲᑎᖅᓱᖅᑕᐅᔪᑦ; ᒪᐃ 1987−1991; Jenkins et al, in prep).  

 

3.1 ᑕᑯᔭᐅᔪᑦ--. ᖃᐅᔨᓴᕐᕕᐅᑉ ᐃᓗᐊᓂ, ᑎᑎᕋᖅᓯᒪᔪᒍᑦ 185−ᓂᒃ ᑕᑯᓂᐅᔪᓂᒃ ᑐᑦᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ ᑕᒪᒃᑮᓐᓂ 

ᖃᐅᔨᓴᕐᕕᒻᒥ ᓯᓚᑖᓃᓗ; ᑕᑯᑦᓴᐅᑎᑦᓯᑦᓱᑎᒃ 518−ᓂᒃ ᐃᒻᒥᒃᑐᖅᑐᓂᒃ (2-3−ᖑᒐᔪᑦᓱᑎᒃ ᑲᑎᒪᔪᑦ), ᖃᑦᓯᑐᐃᓐᓇᕐᓂᒃ 

ᐊᕐᕌᒍᖃᖅᓱᑎᒃ. ᑐᒦᑦ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ 83−ᖏᕋᖅᓱᑎᒃ ᐊᒻᒪᓗ 4 ᓂᕆᕖᑦ ᐅᔾᔨᕆᔭᐅᑦᓱᑎᒃ (ᑎᑎᖅᑐᕐᕕᒃ 2). 

ᐋᖅᑭᑦᓯᒪᓂᖏᑦᑎᒍᑦ, ᐃᓅᕋᑖᓂᒃ ᓄᕐᕋᓂᒃ ᑕᑯᔪᖃᔪᓐᖏᑦᑐᖅ ᖃᐅᔨᓴᕐᓂᖅ ᐱᔭᕇᔪᒻᒪᑦ ᕿᑐᕐᖏᐅᓚᐅᖅᑎᓐᓇᒋᑦ. 

ᖃᐅᔨᕐᓴᐅᓂᔪᓄᑦ ᐊᐅᓚᓂᔪᑦ ᐊᐅᓚᔾᔭᐃᓯᒪᔪᑦ 143−ᓂᒃ ᑕᑯᓂᐅᔪᓂᒃ 324−ᓂᒃ ᑐᑦᑐᓂᒃ (ᐊᕐᕌᒍᓕᓐᓂᒃ 

ᐅᖓᑖᓂᓘᓐᓃᑦ) ᖃᐅᔨᓴᕐᕕᐅᔪᒥ. ᐃᓗᓕᖏᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᐃᒻᒥᒃᑰᖅᑐᑦ ᑲᑎᑦᓱᑎᒃ 155 ᐊᕐᓇᐃᑦ, 94 ᐊᖑᑏᑦ 

ᐸᓐᓃᑦ, 72 ᐊᕐᕌᒍᓖᑦ, ᐊᒻᒪᓗ 34 ᓄᕐᕋᐃᑦ (ᖃᐅᔨᒪᔭᐅᒻᒥᔪᑦ ᐊᕐᕌᒍᓕᓐᓂᒃ). ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ ᐊᑐᐃᓐᓇᐅᑎᑕᐅᔪᑦ 

ᑎᑎᖅᑐᕐᕕᒻᒥ 3. ᓄᕐᕋᐃᑦ 9.6%−ᖑᔪᑦ ᑕᑯᔭᐅᔪᓂ ᐆᒪᔪᕐᓂ ᐅᕝᕙᓗ 22 ᓄᕐᕋᐃᑦ ᐊᑐᓂᑦ 100 ᑐᑦᑐᐃᑦ ᐊᕐᓇᐃᑦ. 

ᐊᖑᑏᑦ ᐊᒦᓱᓂᖅᓴᐃᑦ ᐊᕐᓇᐃᑦ ᐃᒫᑎᒍᑦ 61:100.  

 
 

3.2 ᕿᓂᕐᓂᐅᔪᓂᒃ ᕿᒥᕐᕈᓂᖅ --.ᕿᒥᕐᕈᒋᐊᓐᖓᕐᓃᑦ ᐅᖓᓯᓐᓂᓕᓐᓂᒃ 6.0 ᑕᑯᑦᓴᐅᑎᑦᓯᓯᒪᔪᑦ ᑲᑎᖅᓱᐃᓂᕐᒧᑦ 

ᐊᑲᐃᓪᓕᐅᕈᑎᑕᖃᓐᖏᑦᑐᓂᒃ ᐅᕝᕙᓗ ᐱᔭᕆᐊᑐᔪᖅᑕᖃᕋᑎᒃ, ᐃᓱᒪᒋᖃᓯᐅᑎᑦᓱᒋᑦ ᕿᒫᓂᖏᑦ ᑐᑦᑐᐃᑦ ᐅᕝᕙᓗ 

ᖃᐅᔨᔭᐅᑐᐃᓐᓇᕆᐊᖃᕐᓂᖏᑦ ᖃᖓᑕᔫᓄᑦ ᐃᖏᕐᕋᕕᐅᔪᓄᑦ < 1. ᓇᓪᓕᑐᐃᓐᓇᖏᑦ ᑖᒃᑯᐊ ᐱᑕᖃᓐᖏᑦᑐᑦ 

ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓂ. ᕿᓂᕐᓂᐅᔪᓂᒃ ᕿᒥᕐᕈᓂᖅ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᖅ ᐃᓚᖏᑦ ᑐᑦᑐᖃᕐᕕᐅᔪᑦ 

ᑕᑯᑦᓴᐅᑎᑕᐅᓐᖏᓗᐊᕆᐊᖏᑦ. ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᑕᐅᓕᖅᓯᒪᒻᒥᔪᑦ. ᐱᓗᐊᖅᑐᒥᒃ ᐊᖏᓈᖅᓯᒪᓂᖅᓴᓄᑦ: 

ᒪᓂᕋᑦᑐᖅ (F) =0, ᐊᒻᒪᓗ ᖃᖅᑲᐃᑦ (H) ᐊᒻᒪᓗ ᐃᓐᓈᕈᐃᑦ (M) = 1, ᐊᒻᒪᓗ ᒥᑭᓈᕐᓂᖅᓴᓄᑦ ᒪᓂᕋᑦᑐᖅ (1) = 0, 

ᐊᒻᒪᓗ ᓯᑑᖓᔪᖅ (2) ᐊᒻᒪᓗ ᐃᓐᓈᕈᔮᐹᓗᒃ (3) = 1, ᒪᓂᕋᑦᑐᑦ ᒪᓃᑦᑐᓪᓗ ᑐᑦᑐᖃᕐᕕᐅᔪᑦ 

ᐃᒻᒥᒃᑯᐊᖅᑎᓯᒪᓪᓚᕆᒻᒪᑕ  (Pearson’s r=0.96, Fisher’s ᑖᓐᓇᓪᓗᐊᖅ ᖃᐅᔨᓴᐅᑎᖓ, p<0.0001), ᐊᑕᐅᓯᑐᐊᖅ 

ᐊᐅᓚᓂᐅᔪᖅ ᐃᓱᒪᒋᔭᐅᖃᑦᑕᔪᔪᖅ ᐊᑕᐅᓯᐅᓈᖅᓱᑎᒃ.  

 

3.3 CDS ᐊᒻᒪᓗ MCDS ᖃᐅᔨᔭᐅᔪᓄᑦ ᐊᐅᓚᓂᐅᔪᑦ --. ᐱᖃᓯᐅᑎᑦᓱᑎᒃ ᒪᓃᑦᑐᑦ ᒪᓂᕋᑦᑐᓪᓗ 

ᑐᑦᑐᖃᕐᕕᐅᔪᓂ ᐊᐅᓚᓂᐅᔪᓂ ᑕᑯᑦᓴᐅᑎᑦᓯᓯᒪᔪᑦ ᐊᖏᔪᐊᓗᒻᒥᒃ ᐱᕚᓪᓕᖅᓯᒪᓂᐅᔪᒥᒃ ᐊᐅᓚᓂᕐᒧᑦ (delta AIC)  

CDS−ᖑᓯᒪᔪᓂ. ᑐᓐᖓᕕᒋᑦᓱᒋᑦ delta AIC, ᓂᕈᐊᖅᓯᒪᔪᒍᑦ ᐊᕝᕙᖏᓐᓂᒃ ᐊᐅᓚᓂᐅᒐᔪᑦᑑᑉ ᐱᐅᓂᖅᐸᐅᒋᐊᖓ 

(ᑎᑎᖅᑐᕐᕕᒃ 4, ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 4). ᑖᓐᓇ ᐊᐅᓚᓂᐅᔪᖅ ᓈᒻᒪᓈᖅᓯᒪᒻᒪᑦ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᓄᑦ (ᐱᐅᓂᖏᑦ 

ᖃᐅᔨᓴᕈᑕᐅᔪᑦ; 2=17.7411, p=0.12378, Dn=0.0665, p=0.5615, and W
2
=0.1762, 0.300<p<=0.400). 

ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᑕᑭᓂᐅᑉ ᓯᕕᑐᓂᖓ 1,036 m (95% CI 886-1,211 m). ᓂᕆᐅᒋᔭᐅᔪᑦ ᑲᑎᒪᐅᖅᑐᑦ 

ᐊᖏᓂᖏᑦ 2.13 (95% CI 1.91 – 2.38) ᑲᑎᒪᐅᖅᑐᑦ ᐊᖏᓂᖓᑦ 2.26 (95% CI 2.02 - 2.51)−ᖑᑦᓱᑎᒃ 

ᑐᑦᑐᐃᑦ ᑲᑎᒪᐅᖅᑐᑦ. ᓇᓚᐅᑦᓵᖅᓯᒪᔪᒍᑦ ᖃᐅᔨᔭᐅᔪᑦ ᑐᑦᑐᐃᑦ ᓇᓗᓇᐃᔭᖅᓴᐅᓯᒪᔪᒥ ᓄᓇᒥ 
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Pa=0.37 (95% CI 0.32 - 0.43−ᖑᒋᐊᖏᑦ). ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᑲᑎᒪᔪᑦ ᑐᑦᑐᐃᑦ 0.0053 caribou/km
2 

ᐅᕝᕙᓗ 5.3 ᑐᑦᑐᐃᑦ ᐊᑐᓂᑦ 1,000 km
2 

(95% CI 3.8 - 7.4/1000 km
2
). ᑐᓐᖓᕕᒋᑦᓱᒋᑦ ᖃᐅᔨᔭᕗᑦ 

ᖃᐅᔨᓴᕐᕕᐅᔪᒥ (ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ, 279,233.701 km
2
), ᓇᓚᐅᑦᓵᔪᔪᒍᑦ 1,484 ᑐᑦᑐᓂᒃ ᐊᕐᕌᒍᓕᓐᓂᒃ 

ᐊᑕᐅᓯᕐᒥᒃ ᐅᖓᑖᓂᓘᓐᓂᑦ (95% CI 1,065 - 2,067; CV 0.17). ᐱᓗᐊᖅᑕᐃᓕᑦᓱᒍ, ᕿᒥᕐᕈᓂᐅᔪᖅ 

ᐃᓚᒍᑦᓯᐅᔾᔨᓯᒪᓐᖏᑦᑐᖅ ᐊᕐᕌᒍᓕᓐᓂᒃ ᐊᖏᓪᓕᕚᓪᓕᕈᑕᐅᒐᔭᖅᑐᓂᒃ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓄᑦ. ᐊᒻᒪᓗ, ᖃᐅᔨᕐᓂᐅᔪᖅ 

ᐱᔭᕇᖅᑕᐅᔪᑦᓱᓂ ᕿᑐᕐᖏᐅᓚᐅᖅᑎᓐᓇᖏᑦ ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᓐᖏᑦᑐᖅ ᐊᒥᓲᓂᖏᑦ 2012−ᒥ. 

ᓇᓚᐅᑦᓵᖅᑕᐅᔪᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᖅᑎᒍᑦ, ᐊᑐᐃᓐᓇᐅᑎᑕᐅᔪᑦ ᑎᑎᕋᕐᕕᒃ 5−ᒥᒃ.  

 
 

4.0 ᐅᖃᖃᑎᒌᓐᓂᐅᔪᑦ 
 

 

 

4.1 ᐊᒥᓲᓂᖏᓐᓂᒃ ᓇᓚᐅᑦᓵᕐᓂᖅ --.ᐃᓘᓐᓈᒍᑦ, ᖃᖓᑕᔪᔪᒍᑦ ᐅᖓᑖᓂ, 27,000 km ᖃᐅᔨᓴᕐᕕᑎᓐᓂ 

ᑕᑯᑦᓱᑕᓗ 143 ᑲᑎᒪᐅᖅᑐᓂᒃ ᑐᑦᑐᓂᒃ (ca. 5 ᑲᑎᒪᐅᖅᑐᑦ ᐊᑐᓂᑦ 1,000 km ᑎᒻᒥᕕᐅᔪᑦ). ᒫᑦᓯ−ᒪᐃ 2012-

ᒧᑦ, ᓇᓚᐅᑦᓵᖅᓯᒪᔪᒍᑦ 95%−ᒥᒃ ᓇᓗᓐᖏᓯᖅᑐᕐᓂᖃᖅᓱᑕ ᐊᑯᓐᓂᐅᔪᓂ, ᐊᑯᕐᖓᓐᓂ 1,065 ᐊᒻᒪᓗ 2.067 

ᑐᑦᑯᐃᑦ (ᐊᕐᕌᒍᓖᑦ ᐊᑕᐅᓯᕐᒥᒃ ᐅᖓᑖᓂᓘᓐᓃᑦ) ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᐊᑐᖅᓱᑕ ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᕈᑕᐅᔪᓂᒃ. 

ᐃᓄᐃᓴᑦᑐᑦ ᑕᑯᔭᐅᓯᒪᔪᑦ, ᐃᓂᖃᖅᓯᒪᔪᑦ ᐊᖏᔪᐊᓗᒻᒥ ᓄᓇᒥ ᑕᑯᑦᓴᐅᑎᑦᓯᑦᓱᑎᓪᓗ ᖃᓄᐃᓕᖓᖏᓐᓂᒃ ᑐᑦᑐᐃᑦ 

ᐊᒥᓲᓂᖏᑦᑕ, ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᑦᓱᑎᒃ ᐊᖏᓈᕐᓂᖅᓴᒐᓛᑐᐃᓐᓇᐅᑦᓱᑎᒃ Peary ᑐᑦᑐᓂᒃ ᕿᖓᐅᒻᒥ (0.0095 

ᑐᑦᑐᐃᑦ/km
2
; 2001) ᐊᒻᒪᓗ ᐅᐊᓐᓇᖓᓂ ᑲᓇᓐᓇᖓᓂᓗ ᐊᐅᔪᐃᑦᑑᑉ ᕿᑭᖅᑕᖓᑕ (0.0083 ᑐᑦᑐᐃᑦ/km

2
; 

2006 ᐊᒻᒪᓗ 0.0092 ᑐᑦᑐᐃᑦ/km
2
; 2005, ᑖᒃᑯᓇᓂ; Jenkins et al. 2011). ᖃᐅᔨᔪᔪᒍᑦ ᑐᑦᑐᐃᑦ ᓂᒋᐊᓂ 

ᕿᑭᑦᑖᓘᑉ ᐃᓄᐃᓴᓈᖅᓯᒪᑦᓱᑎᒃ ᑲᑎᒪᐅᕆᐊᖏᑦ (ᒪᕐᕉᒐᔪᑦᑑᒃ, ᑎᑭᐅᒪᑦᓱᑎᒃ 1-16) ᑕᐃᒪᐃᒻᒥᔪᑦ ᐊᓯᖏᑦ ᑐᑦᑐᓂᒃ 

ᖃᐅᔨᓴᕐᓂᐅᓯᒪᔪᑦ ᕿᑭᖅᑖᓘᒻᒥ ᐅᑭᐅᖑᑎᓪᓗᒍ (ᑕᑯᓗᒍᖏᑦ Jenkins et al. 2011, Jenkins ᐊᒻᒪᓗ Goorts 

2011, Jenkins 2010, 2009). ᑕᑯᓐᓇᖅᓱᒍ ᐃᓗᓕᖅᑐᓂᖓ, ᖃᓂᒌᑦᑐᓂᒃ ᐊᑯᓐᓂᖃᕋᓱᐊᖅᓱᑕ, ᒥᑦᓯᖃᖅᑐᖅ 

ᓂᕆᐅᓐᓂᖃᕈᑦᑕ ᑭᒡᒐᖅᑐᐃᑦᓯᐊᖅᑐᓂᒃ ᑐᑦᑐᓂᒃ ᑕᑯᔪᖃᖅᓯᒪᒋᐊᖓ. ᐊᑕᖏᑦᓯᐊᖅᑐᒥᒃ ᓈᓴᐃᓂᖅ ᓄᓇᐸᐅᔮᓗᒻᒥ 

ᐊᔪᕐᓇᑦᓯᐊᕐᒪᑦ ᑕᐃᒪᐃᓂᓐᖓᓄᑦ, ᐅᖓᓯᑦᑐᓂᒃ ᖃᐅᔨᕐᓴᓂᖅ ᐊᑐᖅᑕᐅᓯᒪᔪᖅ ᓯᕕᑐᔪᒥᒃ ᖃᐅᔨᓴᕐᓂᖃᖁᓪᓗᒋᑦ 

ᑖᒃᑯᓇᓂ ᑐᑦᑐᖃᑦᓯᐊᖏᑦᑐᓂ. ᑕᑯᓐᖏᓐᓂᖅ ᑐᑦᑐᓂᒃ ᐊᑑᑎᓂᐅᓴᑐᐃᓐᓇᖅᑐᖅ ᖃᐅᔨᓴᕐᕕᐅᔪᓂ (ᐊᒻᒪᓗ 

ᓂᕆᐅᒋᔭᐅᑦᓱᑎᒃ), ᑭᓯᐊᓂ ᐊᐅᓚᓂᕐᒧᑦ ᐋᖅᑭᑦᓯᒪᓂᐅᔪᖅ ᖃᐅᔨᒪᒃᑲᓐᓂᕈᑕᐅᒍᓐᓇᖅᑐᖅ ᖃᐅᔨᔭᐅᒍᓐᓇᕐᓂᖏᓐᓂᒃ.   

 

ᐊᖑᑕᐅᓂᖏᓐᓄᑦ ᐊᕐᓇᐅᓂᖏᓐᓄᑦ ᐊᕐᕌᒍᖏᓐᓄᓪᓗ ᑕᑯᔭᐅᔪᑦ ᑕᕝᕙᓂ, ᑐᑭᓕᐅᕆᓂᖅ ᐱᔭᕆᐊᑐᔪᖅ ᑕᐃᒫᑦᑕᐅᖅ 

ᑐᑭᓯᓇᓱᐊᕐᓂᖅ ᐊᑯᓐᓂᕆᔭᐅᔪᓂᒃ ᐱᓯᒪᒻᒪᑕ ᐅᑭᐊᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᓂᒃ ᐊᓯᖏᓐᓂᒃ ᑐᑦᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ ᐊᒻᒪᓗ 

ᐱᔾᔪᑕᐅᑦᓱᓂ ᐊᒥᓲᖏᓐᓂᖏᑦ ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓗᒻᒥ.  

ᑕᐃᒪᐃᒐᓗᐊᖅᑎᓪᓗᒍ ᓈᓴᐅᑏᑦ 22 ᓄᕐᕋᐃᑦ ᐊᑐᓂ 100 −ᓄᑦ ᐊᕐᓇᓄᑦ, ᖃᐅᔨᓴᖅᑕᐅᕗᑦ ᐅᕙᓂ, 

ᑕᐃᒪᐃᓕᖓᒍᔪᑦᑐᑦ ᑲᑎᒪᐅᖅᑐᑦ ᐃᓄᐃᓴᑦᑐᓂ ᐊᒻᒪᓗ/ᐅᕝᕙᓗ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᔪᓂ (ᓲᕐᓗ Peary ᑐᑦᑐᐃᑦ). 
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ᖃᓄᐃᓕᖓᓂᐅᔪᓄᑦ ᐅᓂᒃᑳᑦ ᓄᓇᑦᓯᐊᕐᒥ, ᐆᒪᔪᐃᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᑦ ᑲᑎᒪᔨᕋᓛᖏᑦ). ᐊᒻᒪᓗ ᖁᑦᓯᑦᑐᒻᒪᕇᑦ 

ᐊᕐᕌᒍᓖᑦ ᑕᑯᓐᓇᖅᓱᒋᑦ ᐃᓐᓇᐃᑦ, ᑕᐃᒪᐃᑎᑕᐅᒍᓐᓇᖅᑐᑦ ᐊᖑᔭᐅᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᐃᓐᓇᐅᑎᖏᑦᑕ ᐊᒻᒪᓗ/ᐅᕝᕙᓗ 

ᕿᑐᕐᖏᐅᑦᓯᐊᕐᓂᖅ ᐊᕐᕌᒍᒥ. ᓄᓇᓕᓐᓂᒃ ᑐᑭᓯᓂᐊᕐᓂᐅᔪᑦ ᐃᓚᒋᐊᕈᑕᐅᓂᐊᖅᑐᑦᖅ ᐃᓗᓕᖏᓐᓄᑦ ᑖᒃᑯᐊ 

ᖃᐅᔨᔭᐅᓯᒪᔪᑦ.  

 

4.2 ᕿᒥᕐᕈᓂᖅ ᐊᐅᓚᓂᐅᔪᓂᒃ ᓂᕆᐅᒋᔭᐅᔪᓂᒃ --.ᖃᐅᔨᓴᕐᓂᐅᑉ ᐊᖅᑭᒃᓯᒪᓂᖓ, ᐱᖃᓯᐅᑎᑦᓱᓂ ᐊᐅᓚᓂᑦᓴᖓ 

ᐸᕐᓇᑕᐅᓯᒪᑦᓯᐊᔪᔪᖅ, ᐊᐅᓚᔾᔭᒋᐊᕈᑕᐅᑦᓱᑎᒃ ᓂᕆᐅᒋᔭᐅᔪᑦ ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ, ᓴᖅᑮᓗᑎᒃ 

ᓇᓚᐅᑦᓵᖅᑕᐅᓂᖏᓐᓂᒃ ᑲᑎᒪᐅᖅᑐᑦ, ᐊᒻᒪᓗ ᖃᐅᔨᕐᓴᕕᐅᔪᑦ ᖁᓚᐅᑕᐅᓗᑎᒃ ᑲᔪᓯᓗᑎᒃ ᐅᑭᐅᒃᑯᑦ (ᑕᑯᓗᒍ 

ᐊᑖᓃᑦᑐᖅ). ᓯᕗᓪᓕᕐᒥ, ᐋᖅᑭᑦᓯᒪᓂᐅᔪᖅ ᓱᖏᖅᑑᑎᖃᔪᔪᖅ ᖃᖓᑕᒐᔭᕆᐊᑦᓴᖅ ᐊᖏᓈᖅᓯᒪᔪᓂ 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᓂ ᖃᐅᔨᓴᕐᕕᑦᓴᓂ ᐃᓗᐊᓂ ᖃᐅᔨᖅᑕᐅᓂᐊᖅᑑᑉ ᑖᒃᑯᐊᓗ ᖃᖓᑕᕕᐅᑦᓯᐊᖅᓯᒪᑦᓱᑎᒃ, 

ᐋᒡᒐᒐᓛᖑᒐᓗᐊᖅ ᓇᐃᓈᖅᓯᒪᔪᑦ ᕿᑭᖅᑕᕋᓛᓃᑦᑐᑦ ᖃᓂᑦᑐᓂ. ᒥᑭᓂᖏᖅ ᕿᑭᖅᑕᐃᑦ ᐊᒻᒪᓗ ᑲᑎᖅᓱᖅᑕᐅᔪᑦ 

ᐱᕕᐅᔪᓂᒃ ᓇᓗᓇᐃᖅᓯᔪᑦ ᑐᑦᑯᐃᑦ ᐱᑕᖃᖅᓯᒪᓐᖏᒋᐊᖏᑦ ᑖᒃᑯᓇᓂ. ᑕᐃᒪᐃᒐᓗᐊᖅᑎᓪᓗᒍ, ᐃᓂᒋᔭᐅᔪᑦ 

ᕿᑭᖅᑕᓄᑦ ᐃᓚᒍᑦᓯᐅᑎᓯᒪᓐᖏᑦᑐᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᒧᑦ, ᐊᑉᐸᐹᓪᓕᑎᑦᓯᒐᔭᖅᑐᒧᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓂᒃ 

ᖃᐅᔨᔭᐅᔪᖃᓐᖏᓯᐊᒻᒪᕆᑉᐸᑦ.   

 

ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐊᐅᓚᓂᐅᔪᖅ ᑭᖑᕙᕆᐊᖅᑕᐅᓯᒪᔪᖅ ᓂᕆᐅᓇᓐᖏᑦᑑᖃᑦᑕᖅᓯᒪᓂᖓᓄᑦ ᓯᓚ 

ᑭᖑᕙᐅᖅᑲᒍᑕᐅᓯᒪᒻᒪᑦ ᖃᐅᔨᓴᕐᓂᒧᑦ ᐊᐅᓚᓂᖓᓄᑦ ᓄᓇᒦᓐᓂᕐᒧᓪᓗ ᑲᔪᓯᑦᓱᓂ ᒪᐃ ᓄᓐᖑᐊᓄᓄᑦ ᑐᑦᑐᐃᑦ 

ᓄᑦᑕᕐᓂᖏᑦ ᕿᑐᕐᖏᐅᕐᕕᓐᓄᑦ (ᐃᓗᐊᓃᑦᑐᑦ ᖃᐅᔨᕐᓴᕕᐅᑉ) ᖃᐅᔨᔭᐅᔪᑦ ᐊᑑᑎᖃᑦᑕᕆᐊᖏᑦ ᐃᓚᖏᓐᓄᑦ 

ᐆᒪᔪᐃᑦ (Jenkins et al. in prep, Elliot ᐊᒻᒪᓗ Elliot 1975, 1974). ᑭᓯᐊᓂᓕ, ᐊᐅᓚᔾᔭᒋᐊᕈᑎᒋᓗᒍ 

ᑭᖑᕙᕈᑕᐅᔪᓄᑦ, ᑲᔪᓯᑎᑦᓯᓂᖅ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᐸᕐᓇᑕᐅᓯᒪᔪᔪᖅ ᓂᒋᕐᒥᒃ ᐅᐊᓐᓇᒧᑦ, ᑐᕌᖓᑦᓱᑎᒃ ᓄᑦᑕᕐᕕᐅᔪᒧᑦ 

(Ferguson 1989, Redhead ᐊᒻᒪᓗ Land 1979, Elliiot ᐊᒻᒪᓗ Elliot 1975, Elliot ᐊᒻᒪᓗ Elliont 1974). 

ᑕᒪᓐᓇ ᖃᐅᔨᓴᑦᓯᐊᕈᑕᐅᔪᔪᖅ ᕿᑐᕐᖏᐅᕐᕕᐅᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᑦᓯᐊᕋᓗᐊᕐᒪᖔᑕ ᐃᓱᓕᑦᓯᓕᖅᑎᓪᓗᒍ ᓄᓇᒦᓐᓂᖅ 

ᓄᑦᑕᖅᑐᓪᓗ ᐆᒪᔪᐃᑦ ᓈᓴᖅᑕᐅᑦᓱᑎᒃ. ᑭᖑᓪᓕᖅᐹᒥ, ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐊᐅᓚᓂᐅᔪᖅ ᓄᑦᑕᖅᑐᑦ ᐊᖅᑯᑖᓂ 

ᓱᑲᓐᓂᖅᓴᐅᔪᔪᑦ (ca. 40-50 km/ᐅᓪᓗ) ᖃᐅᑕᒫᑦ ᓄᑦᑕᕐᓂᖏᓐᓂᒃ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᑐᑦᑐᐃᑦ (ᓅᓐᓂᐅᒐᔪᑦᑐᖅ 

2.26 km/ᐅᓪᓗ, SE 149 m; ᐱᓯᒪᔪᑦ ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂᒃ ᑐᖅᑐᓂᒃ ᖁᖓᓯᕐᒥᐅᑕᓕᖅᑕᐅᓯᒪᔪᓂᒃ 

ᑲᑎᖅᓱᖅᑕᐅᔪᓂᒃ; ᒪᐃ 1987-1991; Jenkins et al. in prep). ᓇᓗᓇᐃᖅᓯᔪᒍᑦ ᐅᖓᓯᑦᑐᒧᑦ ᓄᑦᑲᕐᓂᐅᔪᓂᒃ 

ᑮᑕᑲᐃᓐᓇᐅᑎᓪᓗᒍ ᐊᔪᕐᓇᖅᓯᒪᓐᖏᑦᑐᑦ, ᕿᒥᕐᕈᑲᓐᓂᕐᓂᕐᓗ ᐊᑐᐃᓐᓇᐅᔪᓂᒃ ᑲᑎᖅᓱᖅᓯᒪᔪᓂᒃ ᐊᑑᑎᕙᓪᓕᐊᔪᖅ 

ᐊᖏᓪᓕᕚᓪᓕᑲᓐᓂᖁᓪᓗᒍ ᑐᑭᓯᓯᒪᓂᕗᑦ. ᐱᓗᐊᖅᑐᒥᒃ, ᓄᓇᓂᒃ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᔪᑦ ᓂᒋᐊᓄᑦ ᕿᑭᖅᑖᓘᑉ 

ᐊᐳᖅᓯᒪᒻᒪᑕ 1987-1994−ᒧᑦ, ᑐᑦᑐᐃᑦ ᐊᒥᓲᓂᖅᓴᐹᓘᓯᒪᑎᓪᓗᖏᑦ ᒫᓐᓇ ᓇᓚᐅᑦᓵᖅᓯᒪᔭᑦᑎᓐᓂᒃ (Jenkins 

ᐊᒻᒪᓗ Goorts 2013, Jenkins et al. 2012, Ferguson ᐊᒻᒪᓗ Gauthier 1992). In 2012, ᖃᐅᔨᔪᔪᖏᑦ 

ᐊᒥᓲᓐᖏᑦᑐᐹᓗᓐᓂᒃ ᓄᑦᑕᕐᕕᐅᑉ ᐊᖅᑯᑎᖓᓂ ᑐᑦᑐᓂᒃ ᓄᑦᑕᓗᐊᓐᖏᑦᑐᖔᓂᒃ ᐅᕝᕙᓗ ᐃᓄᐃᓴᑦᑑᑎᐹᓗᓐᓂᒃ. 

ᑖᒃᑯᐊ ᖃᐅᔨᔭᐅᔪᑦ ᐃᑲᔪᖅᓯᔭᐅᔪᑦ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᖏᑦᑎᒍᑦ ᐊᒥᖅᑲᐅᑕᐅᔪᒃᑯᑦ ᓄᓇᓕᓐᓂ ᑐᑦᑐᓂᒃ 

ᖃᐅᔨᒪᔪᒻᒪᕆᐅᔪᓄᑦ ᓵᓐᑏ ᐋᑲᕙᒃ, ᑯᓗᓛ ᐱᑦᓯᐅᓛ, ᑕᒪᕐᒥᒃ ᑭᒻᒥᕈᒻᒥᐅᒃ (Jenkins et al. 2012). 
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ᓵᓐᑏ ᐋᑲᕙᒃ ᐅᖃᖅᑐᖅ “ᐊᑖᑕᒐ ᐃᓄᑐᖃᐅᓂᖅᓴᐃᓪᓗ ᐅᖃᖃᑦᑕᔪᔪᑦ ᑐᑦᑐᖃᕐᕕᐅᔪ17 ᑐᑦᑐᑦᓯᐊᕙᖃᕆᐊᖏᑦ 

ᑐᑦᑐᖃᐃᓐᓇᓲᑦ. ᐊᑖᑕᕗᑦ ᐅᖃᖃᑦᑕᔪᔪᑦ ᐃᓚᖓᓂ ᑐᖅᑐᐃᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕋᐃᒻᒪᑕ ᓄᑦᑕᕈᓐᓃᓲᑦ, 

ᑕᕝᕙᓂᑦᓴᐃᓐᓈᓯᓲᑦ. ᑕᒪᓐᓇ ᓯᕗᓕᑦᑎᓐᓂ ᑐᓴᐅᒪᔭᕗᑦ ᐊᑖᑕᑦᑎᓐᓂᓪᓗ. ᐃᑉᐱᒋᓯᒪᔭᕋ ᐊᕐᕌᒍᓂ ᐊᓂᒍᖅᑐᓂ, ᓄᓇᒥ 

ᐃᓚᖓᓂ ᓱᓇᑕᖃᓐᖏᑦᑐᖅ ᑭᓯᐊᓂ  ᐊᓯᖏᓐᓂ ᑐᑦᑐᖃᐃᓐᓇᓲᖅ, ᓱᓕ ᑕᐃᑲᓃᑦᑐᑦ − ᑕᐃᑲᓂᑐᐊᖅ 

ᓄᑦᑕᕈᓐᓃᖅᓱᑎᓪᓗ (ᐊᒥᓲᓂᖅᓴᐅᓕᕋᐃᒐᒥᒃ ᓄᑦᑕᓂᖅᓴᐅᓲᑦ).” ᓱᓕᒃᑲᓐᓂᖅ, ᑯᓗᓛ ᐱᑦᓯᐅᓛᖅ ᐅᖃᖅᑐᖅ 

“ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕋᐃᒻᒪᑕ, ᓄᑦᑕᖅᑑᔮᕈᓐᓃᓲᑦ. ᕿᑐᕐᖏᐅᕐᕕᒻᒥ ᓴᓂᐊᓃᓐᓂᖅᓴᐅᔫᔮᓕᓲᑦ.” ᑕᒪᒃᑯᐊ ᑐᓴᕋᓗᐊᖅᓱᑎᒍ 

ᓱᓕᒃᑲᓐᓂᖅ ᑐᑭᓯᓂᐊᕐᓂᖅᑕᖃᒃᑲᓐᓂᕆᐊᖃᕐᒪᑦ ᖃᐅᔨᓴᕐᓗᒋᑦ ᑖᒃᑯᐊ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ, ᑕᒪᓐᓇ ᐅᖃᕈᓐᓇᕐᒪᑦ 

ᑐᑦᑐᐃᑦ ᑲᑎᒪᐅᖅᑐᑦ ᐅᕝᕙᓗ ᓯᐊᒻᒪᑦᓯᒪᓂᖅᓴᐃᑦ, ᑐᑦᑐᖃᑦᓯᖃᖏᑦᑐᒦᑦᑐᑦ ᐃᓄᐃᓴᓪᓕᒋᐊᒃᑲᓐᓂᒪᕆᑦᓱᑎᒃ. 

ᑕᐃᒪᐃᒐᓗᐊᖅᑎᓪᓗᒍ, ᑐᖅᑐᐃᑦ ᓅᑉᐸᓪᓕᐊᔪᒥᓂᐅᑐᐃᓐᓇᕆᐊᓖᑦ ᑖᕗᖓᑦᓴᐃᓐᓇᖅ ᑐᕌᖅᓱᑎᒃ ᖃᐅᔨᕐᓴᓂᖅ 

ᐱᕙᓪᓕᐊᑎᓪᓗᒍ, ᓱᑲᓐᓂᖅᓴᐅᓗᑎᓪᓗ ᖃᐅᔨᓴᕐᓂᐅᑉ ᐃᖏᕐᕋᓂᖓᓂᒃ, ᓈᓴᖅᑕᐅᒃᑲᓐᓂᖅᓱᑎᒃ ᑐᑦᑐᐃᑦ.  

 
 

ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᕐᓴᓂᖅ ᓂᕆᐅᒍᑕᐅᒻᒪᑦ ᐆᒪᔪᐃᑦ ᖃᐅᔨᔭᐅᓲᖑᒋᐊᖏᑦ ᐃᓂᒋᔭᖏᓐᓂᒃ ᓇᒧᑐᐃᓐᓇᖅ 

ᕿᓂᕐᓂᖅᑕᖃᓐᖏᓐᓂᖓᓂ (ᓲᕐᓗ ᓅᑉᐸᓪᓕᐊᔪᑦ ᖃᐅᔨᓴᕐᕕᐅᔪᒥᒃ). ᑕᐃᒫᒃ ᓅᑉᐸᓪᓕᐊᔪᓂᖏᑦ 

ᑕᑯᓐᖏᑦᑐᖃᕋᔭᖅᐸᓚᐃᖏᑦᑐᖅ ᓱᒃᑲᐃᓐᓂᖏᓐᓄᑦ ᑐᑦᑐᐃᑦ ᖁᓛᒎᓖᑦ ᓴᓂᐊᓂ, ᑭᓯᐊᓂᑦᑕᐅᖅ ᖃᐅᔨᔭᑦᓴᐅᓂᖏᓐᓄᑦ 

ᖃᐅᔨᓴᕐᕕᒻᒥᒃ ᑕᑯᔭᐅᓴᕋᐃᑉᐸᑕ ᑐᑦᑐᐃᑦ. ᓄᓇᒥ ᑕᑯᔪᓐᖏᑦᑐᒍᑦ ᑐᑦᑐᓂᒃ ᐸᖓᓕᑦᑐᓂᒃ ᕿᒫᓗᑎᒃ ᖁᓛᒎᓕᒻᒥᒃ 

ᑭᓯᐊᓂ ᐅᖓᓯᓐᓂᖃᖅᓱᑕ ᖃᓂᒋᔭᐹᓗᐊᓄᑦ ᖃᐅᔨᓴᕐᕕᐅᑉ ᑐᑭᓕᐊᕐᓂᖓᑕ. ᑕᐃᒪᐃᑦᑎᓪᓗᒍ, ᐊᐳᑎᑕᓕᒃ 

ᑕᑯᑦᓴᐅᑎᑦᓯᒍᑕᐅᓪᓚᕆᔪᔪᖅ (ᓲᕐᓗ ᑐᒦᑦ ᓄᑖᑦ) ᐊᑐᖅᑕᐅᔪᑦ ᓇᓗᓇᐃᖅᓯᒍᑕᐅᑦᓱᑎᒃ ᐃᓂᒋᔭᖏᓐᓂᒃ 

ᖃᐅᔨᔭᐅᒋᐊᓐᖓᖅᑐᑦ. ᑭᖑᓪᓕᖅᐹᒥ, ᖃᐅᔨᓴᖅᑕᐅᓂᖅ ᐅᖓᓯᓐᓂᐅᔪᓂᒃ ᑲᑎᓱᖅᑕᐅᔪᑦ ᑕᑯᑦᓴᐅᔪᖃᔪᓐᖏᑦᑐᑦ 

ᓯᖁᒥᑦᓯᓂᕐᒥᒃ ᑕᒪᑦᓱᒥᖓ ᓂᕆᐅᒋᔭᐅᔪᒥᒃ.  

 
 

ᒪᓕᑦᓯᒪᔭᕗᑦ Marques et al. 2006 ᑲᒪᒋᐊᕈᑎᒋᓱᒋᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ ᓂᕆᐅᒋᔭᐅᔪᓂᒃ, ᐱᓗᐊᖅᑐᒥᒃ, 

ᐅᖓᓯᓐᓂᓕᒻᒥᒃ ᕿᑎᖓᓂᒃ ᐊᑐᓂᑦ ᖃᐅᔨᔭᐅᔪᑦ ᑲᑎᒪᐅᖅᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᑦᓯᐊᐸᒻᒪᖔᑕ ᐊᑐᓂᑦ ᖃᐅᔨᓴᕐᕕᐅᔪᓂ. 

ᑕᐃᒪᐃᒻᒪᑦ, ᓱᖏᖅᑑᑎᖃᖅᓯᒪᔪᒍᑦ ᓯᕗᕐᖓᓂ ᖃᐅᔨᓴᕐᓂᐅᓯᒪᔪᓂᒃ ᐊᑐᖅᓱᑕ GIS−ᒥᒃ ᓇᓗᓇᐃᕈᑎᒋᓱᒍ 

ᐅᖓᓯᓐᓂᖏᓐᓂᒃ ᑲᑎᒪᐅᖅᑐᑦ ᑐᑭᓗᐊᖅᑐᒧᑦ ᑕᑯᓐᓇᖅᓱᒋᑦ ᐃᖏᕐᕋᓂᖏᑦ ᖁᓛᒎᓖᑦ ᐊᒻᒪᓗ ᑕᑉᐸᐅᓇ 

ᑕᒻᒪᕇᒃᑯᑎᑎᒍᑦ ᐃᓂᒋᔭᖏᑦ ᑐᑦᑐᐃᑦ ᑲᑎᒪᐅᖅᑐᑦ ᑲᑎᒪᐅᖅᑐᓂᒃ ᑕᑯᒋᐊᓐᖓᕐᒪᑕ. ᐊᑐᖅᓱᑎᒃ ᑖᒃᑯᓇᓐᖓᑦ 

ᒪᓕᒋᐊᓕᓐᓂᒃ ᑕᒻᒪᖅᑐᖃᓐᖏᓂᐅᓴᑐᐃᓐᓇᕆᐊᖓ.  
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ᐊᓚᒡᒐᐃᓗᐊᓐᖑᐊᓂᖅᐸᐅᔪᖅ ᓂᕆᐅᒋᔭᐅᔪᓂᒃ ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᕐᓴᕐᓂᒥᒃ ᐆᒪᔪᐃᑦ ᐱᑕᖃᓲᖑᒻᒪᑕ 

ᖃᐅᔨᓴᕐᕕᐅᔪᓂ ᖃᐅᔨᔭᐅᑦᓱᑎᓪᓗ, (ᓲᕐᓗ g (0) = 1). ᖃᐅᔨᕐᓴᕐᓂᑦᒧ ᑐᓐᖓᕕᐅᔪᖅ ᐅᑭᐅᒃᑯᓪᓗ ᐊᐅᓚᓂᐅᔪᖅ 

ᐋᖅᑭᑦᑕᐅᓯᒪᔪᑦ ᓈᒻᒪᓈᕆᐊᖅᓱᑎᒃ ᑕᕝᕗᖓ. ᐅᖃᖅᑐᒍᑦ ᑐᑦᑐᐃᑦ ᑕᑯᔭᐅᓐᖏᑦᑑᒐᔭᓐᖏᒋᐊᖏᑦ ᑐᑦᑐᐃᑦ ᐊᖏᔫᒻᒪᑕ, 

ᐆᒪᔪᐃᑦ ᑕᖅᑳᓂ ᑕᑯᑦᓴᒦᓲᑦ, ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥ, ᐊᒻᒪᓗ ᐊᐳᑎ ᑕᑯᑦᓴᐅᑎᑦᓯᑦᓯᐊᖅᓱᓂ ᖃᑯᕋᒥ ᐊᒻᒪᓗ 

ᑐᑦᑐᖅᑕᐅᕋᑖᖅᑕᖃᖅᐸᑦ (ᓲᕐᓗ ᑐᒦᑦ ᓂᕆᕖᓪᓗ). ᐱᓗᐊᖅᑐᒥᒃ, ᐱᕙᓪᓕᐊᓂᖅ ᖃᐅᔨᓴᕐᕕᐅᔪᒥ ᐱᒋᐊᖅᓯᒪᔪᖅ 

ᓂᒋᕐᒥᒃ ᐅᐊᓐᓇᒧᑦ (70° N), ᐊᐳᑎᖃᐃᓐᓇᖅᓱᓂᓗ. ᑕᐃᒪᐃᒻᒪᑦ ᖃᐅᔨᓴᕐᓂᕆᓯᒪᔭᕗᑦ, ᓇᓗᓇᓐᖏᓯᖅᑐᖅᓱᓂ 

ᑐᑦᑐᐃᑦ ᖁᓚᐅᑦᓯᒪᔭᕗᑦ ᑕᑯᔭᐅᓐᖏᑦᑑᓯᒪᓐᖏᒻᒪᑕ, ᒥᑦᓯᖃᖅᐸᑦ. ᐱᒻᒪᕆᐅᔪᖅ, g (0) ᒥᑭᓂᖅᓴᐅᓐᓂᕋᓗᐊᖅᐸᑦ 

1−ᒥᒃ, ᓄᐊᑕᐅᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᓪᓗ ᓱᓕ ᓇᓗᓇᐃᕈᑎᑦᓴᐃᑦ ᐃᓄᐃᓴᓐᓂᖅᓴᐅᓕᕆᐊᖏᑦ ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ 

ᑐᑦᑐᐃᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᒋᐊᓐᖓᖅᓯᒪᔪᓂᒃ. ᓲᕐᓗ ᑕᑯᔭᐅᓐᓂᖏᑦᑐᑦ 50% ᑐᑦᑐᐃᑦ ᖃᐅᔨᓴᕐᕕᐅᔪᓂ ᑐᑭᓗᐊᖅᑐᒥ 

(ᓲᕐᓗ ᐱᔾᔪᑕᐅᓪᓗᓂ ᓯᓚ ᒪᓃᑦᑐᕐᓘᓐᓃᑦ) ᒪᕐᕈᐊᑎᓪᓗᐊᑎᑦᓯᒐᔭᖅᑐᖅ ᐊᒥᓲᓂᖏᑦᑕ ᓇᓚᐅᑦᓵᖅᑕᐅᓂᖏᓐᓂᒃ ca. 

3000 ᐆᒪᔪᐃᑦ.   

 

ᐊᐅᓚᓂᐅᔪᖅ ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᐆᑦᑐᕋᖅᑕᐅᔪᔪᖅᐊᖏᓂᖓᓄᑦ ᓄᓇᐅᑉ ᓄᓇᐸᐅᔭᐅᓂᖓᓄᑦ 

ᑐᑦᑐᑭᓐᓂᖓᓗ.  ᑲᒪᒋᐊᕈᑕᐅᑦᓱᓂ heterogeneity−ᒥᒃ, ᐊᑐᖅᓱᑕ ᐃᓂᒋᔭᐅᔪᓂᒃ ᖃᐅᔨᕐᓴᓂᕐᒥ, ᐊᒻᒪᓗ 

ᐃᓚᒍᑦᓯᐅᔾᔨᓂᕐᒥᒃ covariates. 18ᐱᔾᔪᑕᐅᔪᖅ ᐃᓚᖓ, ᐃᓚᖏᓐᓄᑦ ᒥᑭᓈᖅᓯᒪᔪᑦ ᖃᐅᔨᔭᐅᔪᑦ ᐃᓚᖏᓐᓂ 

ᖃᐅᔨᕐᓴᕕᐅᔪᓂ, ᐃᓚᒍᑦᓯᐅᔾᔨᓂᖅ ᑐᑦᑐᖃᕐᕕᐅᔪᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ covariate−ᖑᑎᓪᓗᒋᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ 

ᐱᒻᒪᕆᐅᓯᒪᔪᑦ. ᓯᕗᓂᑦᑎᓐᓂ, ᓱᓕᒃᑲᓐᓂᖅ ᐊᔾᔨᒌᓐᖏᑦᑐᑦ, ᒪᑯᐊ ᓯᓚ, ᐊᐳᑎᖃᕐᓂᖅ, ᐊᒻᒪᓗ ᖃᐅᔨᓴᖅᑎ, 

ᐃᓱᒪᒋᔭᐅᖃᓯᐅᑎᓂᐊᕐᒥᔪᑦ. ᑕᐃᒪᐃᒐᓗᐊᖅᑎᓪᓗᒍ, ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᒫᓐᓇ ᐊᑐᐃᓐᓇᐅᔪᑦ ᐅᓂᒃᑳᖑᔪᓂ 

ᖃᐅᔨᒪᓕᑕᐅᕗᑦ ᐊᐅᓚᑦᓯᖃᑎᒌᓐᓂᕐᒧᑦ.  

 

4.3 ᖃᓄᐃᔾᔪᑕᐅᔪᑦ --.ᐃᓘᓐᓈᒍᑦ, ᑕᑯᓐᓇᖅᓱᒍ ᐱᔭᕆᐊᑭᓐᖏᑦᑐᖅ ᐊᐅᓚᓂᐅᔪᖅ, ᖃᐅᔨᓴᕐᓂᒧᑦ ᐋᖅᑭᑦᓯᒪᓂᐅᔪᖅ 

ᐆᑦᑐᕋᕐᓂᕐᓗ. ᐅᖃᖅᐳᒍᑦ ᓇᓚᐅᑦᓵᕐᓂᖅ ᖃᓄᓐᖏᑦᓯᐊᖅᑐᖅ ᖃᐅᔨᔭᕗᓪᓗ ᑐᓐᖓᕕᖃᑦᓯᐊᖅᓱᑎᒃ ᑐᓴᐅᒪᔭᐅᔪᓂᒃ 

ᓄᓇᓕᓕᓐᓂᒃ (Jenkins et al. 2012, Jenkins ᐊᒻᒪᓗ Goorts, 2013). ᐃᓗᓕᖅᑐᔪᓂᒃ ᑐᑭᓯᓂᐊᕐᓂᖅ 

ᐊᖑᓇᓱᑦᑏᑦ ᑲᑎᒪᔨᖏᓐᓂᒃ ᓅᕙᐃᕝᕙ−ᑏᓴᕝᕙ 2011, ᔮᓐᓄᐊᕆ−ᕕᕗᐊᕆ 2012, ᐊᒻᒪᓗ ᑏᓴᕝᕙ 2012 

ᓇᓗᓇᐃᖅᓯᓯᒪᔪᑦ ᐊᖑᓇᓱᑦᑏᑦ ᐅᖓᓯᓐᓂᖅᓴᒧᑦ ᐃᖏᕐᕋᒋᐊᖃᕆᐊᖏᑦ ᑐᑦᑐᓯᐅᕆᐊᕐᓗᑎᒃ (ᔪᐊᓇᓯ ᑯᓂᓕᐅᓯ, 

ᐃᓄᑐᖃᖅ, ᕿᑭᖅᑕᖅᔪᐊᖅ, Jenkins et al 2012−ᒥ), ᐃᓄᐃᓴᒋᐊᖏᓪᓗ, ᑐᑦᑐᑕᖃᕈᓂ ᐱᖅᑯᓯᑐᖃᖅᑎᒍ18 

ᐊᖑᓇᓱᕝᕕᐅᕙᑦᑐᓂ (ᔪᐊᓇᓯ ᑯᓂᓕᐅᓯ; ᓵᓐᑏ ᐋᑲᕙᒃ, ᑭᒻᒥᕈᑦ; ᕿᒻᒥᐊᑖ ᓄᖑᑦᓱᐃᑦᑐ, ᑭᓐᖓᐃᑦ; Jenkins et al 

2012). ᐊᒻᒪᓗ ᐅᑯᓇᓂ ᑐᑭᓯᓂᐊᕐᓂᐅᔪᑦ ᑎᑎᕋᖅᓯᒪᔪᑦ ᐃᓄᐃᓴᓪᓕᓯᒪᒋᐊᖏᑦ ᑐᑦᑐᐃᑦ ᓄᓇᐸᐅᔮᓗᓐᓂ, 

ᐅᖃᐅᓯᖃᖅᓱᑎᓪᓗ ᑕᑯᓯᒪᓂᕐᒥᒃ ᑐᖁᖓᔪᓂᒃ ᑐᑦᑐᓂᒃ 2008-2010 ᐊᑦᑐᐊᔪᓄᑦ ᓯᑯᓂᕐᒧᑦ (ᔪᐊᓇᓯ ᑯᓂᓕᐅᓯ, 

ᕿᑭᖅᑕᖅᔪᐊᖅ Jenkins et al. 2012). 
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ᕿᒥᕐᕈᔾᔪᑎᑦᓴᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᓂᒃ ᐱᑕᖃᓐᖏᒻᒪᑦ, ᓇᓗᓇᐃᖅᓯᒍᓐᓇᖏᑦᑐᒍᑦ ᒫᓐᓇᐅᔪᖅ 

ᐊᐅᓚᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦᑕ. ᑭᓯᐊᓂᓕ, ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᑐᖃᖏᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᑐᑦᑐᐃᑦ 

ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᔪᒥᓂᐅᑐᐃᓐᓇᕆᐊᓖᑦ 1990−ᖏᓐᓂᓂᑦ ᐊᒻᒪᓗ ᐱᓗᐊᖅᑐᒥᒃ 2000 ᐊᕐᕌᒍᖏᓐᓂ (Jenkins et al 

2012). ᑐᓐᖓᕕᒋᑦᓱᒋᑦ ᓯᕗᕐᖓᓂ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᑦ ᐊᓂᖏᑦ (60,000-180,000; Ferguson 

ᐊᒻᒪᓗ Gauthier 1992), ᖃᐅᔨᔭᕗᑦ ᑕᑯᑦᓴᐅᑎᑦᓯᔪᑦ >95% ᐃᓄᐃᓴᓪᓕᕚᓪᓕᕐᓂᖏᓐᓂᒃ ᐊᒥᓲᓂᖏᑦᑕ. ᑕᐃᒪᐃᒻᒪᑦ, 

ᐃᓱᒪᓕᐅᕆᕗᒍᑦ ᑐᑭᓯᓂᖃᕐᓂᖅᑕᖃᒻᒪᕆᖁᔨᑦᓱᑕ ᓄᓇᓕᓐᓂᒃ ᐊᒻᒪᓗ/ᐅᕝᕙᓗ ᓄᓇᓕᓐᓂᒃ ᐱᓕᕆᔨᓂᒃ ᐊᐅᓚᑦᓯᓗᑎᒃ 

ᐱᕙᓪᓕᐊᖃᑎᖃᕐᓂᕐᒥᒃ ᐊᑑᑎᓂᕐᒥᓪᓗ ᐱᓗᐊᑦᑕᐃᓕᒪᓂᕐᒧᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᓪᓗ ᐊᐅᓚᔾᔭᒋᐊᕈᑎᓂᒃ. ᑖᓐᓇ 

ᐱᕕᑦᓴᖃᕐᓂᐅᓂᐊᖅᑐᖅ ᓄᐊᑦᓯᓂᕐᒥᒃ ᑐᑭᓯᑲᓐᓂᕈᑎᑦᓴᓂᒃ ᖃᓄᐃᓯᒪᔪᖃᕐᒪᖔᖅ 1990−ᖏᓐᓂᓂᑦ ᖃᓄᕐᓗ 

ᐊᐅᓚᓂᖏᑦ ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓗᒻᒥ ᖃᐅᔨᓴᖅᑕᐅᒍᓐᓇᕐᒪᖔᑕ ᑲᒪᒋᔭᐅᓂᖏᓪᓗ. ᐃᓄᐃᑦ ᐱᖅᑯᓯᑐᖃᖅᑎᒍᑦ 

ᐱᐅᓯᖃᖅᑐᑦ ᒪᓕᒐᖃᖅᓱᑎᓪᓗ ᐊᑑᑎᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ ᖃᓄᐃᓕᖓᓂᐅᔪᓄᑦ ᐃᓄᐃᓴᓪᓕᕚᓪᖅᓯᒪᔪᓄᑦ, ᑕᒪᒃᑯᐊᓗ 

ᐃᓱᒪᒋᔭᐅᖃᓯᐅᑎᒋᐊᖃᖅᓱᑎᒃ ᓴᖅᑮᕙᓪᓕᐊᓕᕈᑎᒃ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᓐᖓᕕᑦᓴᒥᒃ (ᓵᓐᑏ ᐋᑲᕙᒃ, ᑭᒻᒥᕈᑦ; ᑯᓗᓛ 

ᐱᑦᓯᐅᓛᖅ, ᑭᒻᒥᕈᑦ; ᔭᓐᑲᓐᔅ ᐊᑦ ᐃᐅᓪ−ᒥ, 2012). ᑕᒪᓐᓇ ᐊᑦᓱᕈᕐᓇᖅᑐᐹᓗᒃ ᐆᒪᔪᓂᒃ ᐊᐅᓚᑦᓯᔨᓄᑦ 

ᐊᑦᓱᕉᑎᖃᓪᓚᕆᑦᓱᑎᒃ ᓄᓇᓕᓐᓂ ᖁᓕᓂ ᐊᒻᒪᓗ ᐊᒥᓱᑦ ᑎᒍᒥᐊᖅᑎᐅᔪᑦ ᓴᖅᑮᒋᐊᖃᕐᓂᐊᖅᑐᑦ ᒥᑦᓯᖃᑦᓯᐊᖅᑐᒥᒃ 

ᐊᒻᒪᓗ ᓈᒻᒪᓈᖅᑐᒥᒃ ᐸᕐᓇᐅᑎᒥᒃ ᑕᒪᒃᑮᓐᓄᑦ ᐱᓗᐊᑦᑕᐃᓕᒪᓂᕐᒧᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᓪᓗ ᑖᒃᑯᓇᓐᖓᑦ ᑐᑦᑐᓂᒃ.  
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5.0 ᑐᑭᓯᒋᐊᕐᕕᐅᔪᑦ: 
 
 
 

ᐋᕐᔅ, ᔭ., ᑎ.ᐊ. ᒪᕐᒃᔅ, ᓴ.ᑎ. ᕙᒃᓚᓐ, ᒪ. ᐋᓐᑐᓴᓐ, ᓴ. ᕙᓕᑲᕝ, ᐊ. ᕗᓪᑐᓈᕝ, ᐊᒻᒪᓗ ᐅ. ᐅᐃᒡ.  2009. ᓇᓚᐅᑦᓵᕐᓂᖅ 

Barents ᐃᒪᕕᒻᒥ ᓇᓄᖃᕐᕕᐅᔪᓂᒃ. ᐳᐃᔨᓂᒃ ᑐᑭᓯᓂᐊᕐᓂᖅ 25(1): 35-52.  
 
 
 

ᕙᒃᓚᓐ, ᓴ.ᑎ., ᑎ.ᕋ. ᐊᓐᑐᓴᓐ, ᑭ.ᐱ. ᕗᓐᕼᐊᒻ, ᔭ.ᓚ. ᓚᒃ, ᕕ.ᓚ. ᕗᐊᕐᓴᔅ, ᐊᒻᒪᓗ ᓚ. ᑖᒪᔅ. 2004. ᓯᕗᕙᖅᓯᒪᔪᓂᒃ 

ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᖅ. ᓇᓚᐅᑦᓵᕐᓂᖅ ᐊᒥᓲᓂᖏᓐᓂᒃ ᐆᒪᔪᐃ. ᐋᒃᔅᕗᐊᕐᑦ ᓯᓚᑦᑐᓴᕐᕕᔾᔪᐊᕐᒥᒃ ᑐᓴᕋᑦᓴᐃᑦ, 

ᐋᒃᔅᕗᑦ, ᔫᓇᐃᑎᑦ ᑭᖕᑕᒻ.   

 
 

ᕙᒃᓚᓐ, ᓴ.ᑎ., ᑭ.ᐱ. ᕗᕐᓐᕼᐊᒻ, ᔭ.ᓚ. ᓛᒃ, ᑎ.ᓚ. ᕗᐊᕐᓴᔅ, ᐊᒻᒪᓗ ᓚ. ᑖᒪᔅ 2001. ᓇᓗᓇᐃᔭᖅᑕᐅᓂᖏᑦ 

ᐅᖓᓯᑦᑐᒥᒃ ᖃᐅᔨᕐᓴᓂᐅᔪᑦ: ᓇᓚᐅᑦᓵᖅᑐᑦ ᐊᒥᓲᓂᖏᓐᓂᒃ ᐆᒪᔪᐃᑦ. ᐋᒃᔅᕗᐊᕐᑦ ᓯᓚᑦᑐᓴᕐᕕᔾᔪᐊᕐᒥ ᑐᓴᕋᑦᓴᐃᑦ, ᓂᐅ 

ᔪᐊᕐᒃ.  

 
 

ᑦᓴᐅᓐᔅ, ᑎ. 1979. ᐅᑮᕕᐅᕙᑦᑐᒥᒃ ᖃᐅᔨᓴᕐᓂᖅ, ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᑐᑦᑐᓂᒃ ᑲᑎᒪᐅᖅᑐᓂᒃ, ᓅᕙᐃᕝᕙ 

1979. ᓄᓇᓯᐅᑕᓕᕆᓂᖅ ᑎᑎᕋᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᐅᓂᒃᑳᑦ. ᒐᕙᒪᒃᑯᖏᑦ ᓄᓇᑦᓯᐊᖅ, ᔭᓗᓇᐃ.  

 
 

ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, 2005. ᐃᓱᒪᓕᐅᕈᑕᐅᔪᑦ ᑲᑎᑦᓱᑎᒃ ᐊᖑᔭᐅᒍᓐᓇᖅᑐᓂᒃ  (TAH) ᖃᑦᓯᐅᓂᖏᑦ 

ᐱᓱᑦᑏᑦ ᐊᒥᓲᓂᖏᑦᑕ ᓄᓇᕗᒻᒥ, ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᑏᓴᕝᕙ 2005.  

 
 
 
 

ᐆᒪᔪᐃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐱᓕᕆᔩᑦ. 1995. ᑲᓇᑕᓕᒫᒧᑦ ᐆᒪᔪᕐᓅᖓᔪᓄᑦ ᑐᖓᓪᕕᐅᔪᑦ. ᐱᕈᖅᑐᓕᕆᔨᒃᑯᑦ 

ᐊᒻᒪᓗ Agri-Food ᑲᓇᑕ, ᖃᐅᔨᓴᖅᑏᑦ, ᑐᑦᑕᕐᒥᒃ ᓄᓇᒥᒃ ᐆᒪᔪᕐᓂᓪᓗ ᖃᐅᔨᕐᓴᓄᕐᒧᑦ ᐊᒻᒪᓗ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ 

ᑲᓇᑕᒥ, ᐊᕙᓕᕆᓂᕐᒧᑦ ᑐᑦᑕᕐᕖᑦ, Ecozone−ᒥᒃ ᕿᒥᕐᕈᔩᑦ, ᐋᑐᕚ/ᕼᐅᓪ. ᐅᓂᒃᑳᑦ ᐊᒻᒪᓗ ᑲᓇᑕᐅᑉ ᓄᓇᓐᖑᐊᖓ 

ᐊᖏᓂᖃᖅᓱᓂ 1:7 500 000−ᒥᒃ.  

 
 

ᐊᓕᐊᑦ ᕋ.ᓯ. ᐊᒻᒪᓗ ᓯ.ᐃ. ᐊᓕᐊᑦ. 1974. ᕿᑭᖅᑖᓘᒻᒥ ᑐᑦᑐᓂᒃ ᖃᐅᔨᕐᓴᕐᓂᑦᒧ ᐱᕙᓪᓕᐊᓂᕐᒧᑦ ᐅᓂᒃᑳᑦ, ᔫᓂ 10-

ᔪᓚᐃ 17, 1974. ᐆᒪᔪᓕᕆᔩᑦ, ᒐᕙᒪᒃᑯᖏᑦ ᓄᓇᑦᓯᐊᑉ, ᓇᐃᓪᓕᑎᖅᓯᒪᔪᑦ ᐅᓂᒃᑳᑦ.  

 
 
 

ᐊᓕᐊᑦ ᕋ.ᓯ. ᐊᒻᒪᓗ ᓯ.ᐃ. ᐊᓕᐊᑦ. 1975. ᖃᐅᔨᓴᕐᓂᖅ ᐃᓂᖏᓐᓂᒃ ᓄᑦᑕᕐᓂᖏᓐᓂᓪᓗ ᑐᑦᑐᐃᑦ ᓂᒋᐊᓂ 

ᕿᑭᖅᑖᓘᑉ, ᔪᓚᐃ 4 − ᐊᐅᒡᒍᓯ 1974. ᐆᒪᔪᕐᓂᒃ ᐊᐅᓚᑦᓯᔩ, ᒐᕙᒪᒃᑯᖏᓐᓂ ᓄᓇᑦᓯᐊᑉ.  
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ᔭᓐᑲᓐᔅ, ᑎ., ᒍᐊᕐᑦᔅ, ᔭ. ᐊᒻᒪᓗ ᔭᐸᓐᓴᓐ, ᕋ. 2012. ᕿᑭᖅᑖᓘᒻᒥ ᑐᑦᑐᓕᕆᓂᖅ. 2012. 

ᑎᑎᕋᕆᐊᓐᖓᖅᓯᒪᔪᑦ ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂᒃ ᓄᓇᕗᑦ.  

 
 

ᔭᓐᑲᓐᔅ, ᑏ., ᐊᒻᒪᓗ ᒍᐊᕐᑦᔅ, ᔭ. 2013. ᕿᑭᖅᑖᓗᒻᒥ ᑐᑦᑐᓕᕆᓂᖅ 2012. ᑎᑎᕋᕆᐊᓐᖓᖅᓯᒪᔪᑦ. 

ᒥᓂᔅᑕᐅᕕᖓᓐᓂᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂᒃ ᓄᓇᕗᑦ.  

 
 

ᔭᓐᑲᓐᔅ ᐊᑦ ᐃᐅᓪ. ᐸᕐᓇᑕᐅᔪᑦ. ᓄᑦᑕᕐᓂᖏᑦ ᐃᓂᖏᓪᓗ ᐊᑐᖅᑕᐅᔪᑦ ᓇᐹᖅᑐᖃᓐᖏᑦᑐᒥᐅᑕᕐᓄᑦ ᑐᑦᑐᓄᑦ 

ᕿᑭᖅᑖᓗᒻᒥ, ᓄᓇᕗᒻᒥ. ᑲᓇᑕᒥ ᐊᖏᓂᖅᐹᖅ ᕿᑭᖅᑕᖅ.  

 
 

ᔭᓐᑲᓐᔅ, ᑎ.ᐊ., ᑳᒻᕗᓪ, ᒪ., ᕼᐆᑉ, ᔨ. ᒍᐊᕐᑦᔅ, ᔭ, ᐊᒻᒪᓗ ᒪᒃᓛᓕᓐ, P. 2011. ᒫᓐᓇ ᐊᐅᓚᓂᐅᔪᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ 

ᐱᐅᕆ ᑐᑦᑐᖏᑦᑕ (Rangifer tarandus peary) ᐊᒻᒪᓗ ᐅᒥᒻᒪᐃᑦ (Ovibos moschatus) ᑲᓇᑕᒥ 

ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑭᖅᑕᓂ, ᓄᓇᕗᒻᒥ. ᒥᓂᔅᑕᐅᕕᖓᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂ ᓄᓇᕗᑦ, ᐆᒪᔪᓕᕆᓂᕐᒧᑦ 

ᐅᓂᒃᑳᑦ ᓈᓴᐅᑎᓖᑦ 1, ᒥᑦᑎᒪᑕᓕᒃ, ᓄᓇᕗᑦ. 184 pp.  

 
 

ᑭᐅᓪᓵᓪ, ᔭ.ᐱ 1949. ᕿᑭᖅᑖᓗᒻᒥ ᑐᑦᑐᐃᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᖓᑦ ᐊᒥᓲᓂᖏᑦ ᓇᓚᐅᑦᓵᖅᑕᐅᑦᓱᑎᒃ ᐊᒻᒪᓗ 

ᐃᓱᒪᓕᐅᕈᑏᑦ. ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᕐᓴᕐᓂᕐᑦᒧ ᐅᓂᒃᑳᑦ 24 p.p.   
 
 
 

ᑯᕌᕝᑦ ᐹᓪ 1984. ᑐᑦᑐᓂᒃ ᓂᕕᖓᑖᓕᖅᑐᐃᓂᖅ ᑰᔾᔪᐊᖅ ᑰᖓᓂ, ᕿᑭᖅᑖᓗᒻᒥ, ᓄᓇᑦᓯᐊᕐᒥ: ᓇᐃᓪᓕᑎᖅᓯᒪᔪᑦ 

ᕿᒥᕐᕈᓂᐅᔪᓪᓗ ᓂᕕᖓᑖᓂᒃ ᐅᑎᖅᑎᑕᐅᔪᓂᒃ. ᓄᓇᕗᑦᓯᐊᕐᒥ ᐆᒪᔪᓕᕆᔩᑦ. ᐱᕙᓪᓕᐊᓂᕐᒧᑦ ᐅᓂᒃᑳᑦ ᓈᓴᐅᑎᓖᑦ 

10.  



23  

ᒫᕐᒃᔅ ᑎ.ᐊ., ᒪ. ᐋᓐᑐᓴᓐ, ᓴ. ᑯᕆᔅᑕᓐᓴᓐ−ᑎᐅᓪᔅᒑᑦ, ᓴ. ᕕᐅᓪᑯᕝ, ᐊ ᕗᓪᑐᓈᕝ, ᐅ. ᐅᐃᒡ, ᓴ.ᑎ. ᕙᒃᓚᓐ, ᐊᒻᒪᓗ ᔭ. 

ᐊᕐᔅ 2006. ᐊᑐᕐᓂᖅ ᑕᒻᒪᕇᒃᑯᑎᓂᒃ ᑎᑎᕋᕈᑕᐅᑦᓱᑎᒃ ᐅᖓᓯᓐᓂᐅᔪᓂᒃ ᖁᓛᒎᓕᓐᓂᒃ ᖃᐅᔨᓴᕐᓂᐅᔪᓂ. ᐆᒪᔪᓄᑦ 

ᑲᑕᔾᔨᖃᑎᒌᑦ ᑐᓴᕋᑦᓴᖓᑦ. 34 (4) – 759 – 763.  

 

ᒫᕐᒃᔅ ᑎ.ᐊ., ᓚ. ᑖᒪᔅ, ᓴ.ᔨ. ᕚᓐᓯ, ᐊᒻᒪᓗ ᓴ.ᑎ. ᕙᒃᓚᓐ. 2007. ᐱᕚᓪᓕᑎᑦᓯᓂᖅ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᓂᒃ ᑎᒻᒥᐊᖃᕐᓂᕐᒥᒃ 

ᐊᑐᖅᓱᑎᒃ ᐊᑕᐅᓯᐅᓐᖏᑦᑐᒥᒃ ᐅᖓᓯᑦᒧᑐᑦ ᐆᑦᑐᕈᑎᒥᒃ Auk.  
 
 
 

ᒥᐅᓪᑕᓐ ᕗᕇᒪᓐ ᖃᐅᔨᓴᖅᑏᑦ ᓕᒥᑎᑦ. 1976. ᐃᓄᐃᑦ ᓄᓇᒥᒃ ᐊᑐᕐᓂᖓᓄᑦ ᓄᓇᖃᕐᓂᖓᓄᓪᓗ ᐊᐅᓚᓂᖅ. 

ᑎᑎᕋᖅᓯᒪᔪᖅ 1: ᓄᓇᒥᒃ ᐊᑐᕐᓂᖅ ᓄᓇᖃᕐᓂᕐᓗ. ᒥᓂᔅᑕᐅᕕᖓᑦ ᐃᓄᓕᕆᔨᑐᖃᒃᑯᑦ. 23pp.   

 
 

ᕋᑦᕼᐊᑦ, ᕋ, ᐊᒻᒪᓗ ᐃ. ᓛᓐ, 1979. ᕿᑐᕐᖏᐅᕖᑦ ᓄᓇᐃᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦ ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᑐᑦᑐᐃᑦ 

ᑲᑎᒪᐅᖅᑐᑦ ᔫᓂ 1976. ᓄᓇᑦᓯᐊᕐᒥ ᐆᒪᔪᓕᕆᔨᒃᑯᑦ, ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᐅᓂᒃᑳᑦ− 2.26 pp.  

 
 

ᕆᐱᓐ, ᕕᓕᐊ. 1972. ᕿᑭᖅᑖᓗᒻᒥ ᑐᑦᑐᐃᑦ. ᐆᒪᔪᕿᓂᒃ ᐊᐅᓚᑦᓯᔩᑦ, ᒐᕙᒪᒃᑯᖏᓐᓂ ᓄᓇᑦᓯᐊᖅ, ᖃᐅᔨᓴᕐᓂᕐᒧᑦ 

ᐅᓂᒃᑳᑦ.  
 
 
 

ᑕᓄᕐ, ᔭ.ᓴ. ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᕐᓴᓂᖅ ᕿᑭᖅᑖᓘᒻᒥ ᑐᑦᑐᓂᒃ, ᒫᑦᓯ 16-22, 1960. ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᔨᒃᑯᑦ, 

ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐅᓂᒃᑳᖏᑦ, 11 pp.  
 
 
 

ᑖᒪᔅ, ᓚ. ᓛᒃ, ᔭ.ᓚ. ᕋᒃᔅᑕᑦ, ᐄ. ᓯᑐᕆᖕᕗᑦ, ᓴ. ᒪᕐᒃᔅ, ᕙ..ᕙ.ᓯ., ᕙᒃᓇᓐ, ᓴ.ᑎ. ᕗᐊᕐᓴᔅ, ᑏ.ᓚ., ᐋᓐᑐᓴᓐ, ᑎ.ᕋ. 

ᕗᕐᕼᐊᒻ, ᑭ.ᐱ., ᕗᕐᑦ, ᒪ.ᓚ., ᕼᐊᑦᓕ, ᓴ.ᓚ., ᐳᓚᕐᑦ, ᔭ.ᕼ. ᕕᓴᑉ, ᔭ.ᕋ.ᕙ ᐊᒻᒪᓗ ᒪᕐᒃᔅ, ᑎ.ᐊ. 2009. ᐅᖓᓯᓐᓂᖅ 

6.0 ᓴᒃᑯᑕᐅᔪᖅ 2 ᖃᐅᔨᓴᕐᓂᖓᑦ ᐆᒪᔪᐃ ᐊᒥᓲᓂᖏᑦᑕ, ᓯᓚᑦᑐᓴᕐᕕᔾᔪᐊᖅ ᓴᐃᓐᑦ ᐋᓐᓄᕉᔅᒥ, ᔫᓇᐃᑎᑦ ᑭᖕᑕᒻ,  

 
 

ᐅᐃᓕᐊᒻᔅ ᑕ.ᒪ., ᐊᒻᒪᓗ ᕼᐅᕐᑦ, ᑎ.ᓯ. 1986. ᓄᓇᕐᔪᐊᕐᒥ ᖃᓄᐃᓕᖓᓂᖏᑦ ᑕᖅᑳᓂ ᑲᑎᒪᐅᖅᑐᑦ, Rangifer, 

ᒪᐅᓇᑐᐃᓐᓇᖅ ᐊᓚᒃᑲᖅᑕᐅᔪᑦ ᐅᖃᓕᒫᒐᐃᑦ ᓈᓴᐅᑎᓖᑦ 1: 19-28.  

 
 

ᕋᐃᑦ, ᔮ. ᒋ. 1944. ᖃᑭᒪᓇᓱᐊᕈᑎᑦᓴᐃᑦ ᐆᒪᔪᐃᑦ ᑲᓇᑕᒥ ᑲᓇᓐᓇᖓᓂ ᑐᑦᑐᐃᑦ. ᑲᓇᑕᒥ ᐅᓂᒃᑳᓃᑦᑐᑦ, ᐅᑦᑑᕝᕙ: 184-

19516   
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6.0 ᑎᑎᖅᑐᕐᕖᑦ ᑎᑎᖅᑑᔭᖅᓯᒪᔪᓪᓗ 



 

 

 

 
 

ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1a. ᖃᐅᔨᓴᖅᑕᐅᕕᖏᑦ Barrenground ᑐᑦᑐᐃᑦ ᕿᑭᖅᑖᓗᒻᒥ, 

ᑕᐃᒫᒃ ᐃᓕᑕᕆᔭᐅᓯᒪᒻᒪᑕ (ᐋᖅᑭᒋᐊᖅᑕᐅᔪᑦ ᒥᓂᔅᑕᐅᕕᖓᓐᓄᑦ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ 2005).  

ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 1b. ᓂᒋᐊᓂ ᕿᑭᖅᑕᓘᑉ ᑐᑦᑐᓂᒃ ᖃᐅᔨᓴᕐᕕᐅᔪᑦ, 2012
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ᐊᕕᑦᑐᖅᓯᒪᓃᑦ 

- ᕿᑭᖅᑖᓘᑉ ᐳᖅᑐᓂᖏᑦ 
 

- ᕿᑭᖅᑖᓘᒻᒥ ᐃᓐᓈᕈᐃᑦ 
 

- ᕿᑭᖅᑖᓘᑉ ᐳᖅᑐᓂᖓ 

- Hall Peninsula ᐳᖅᑐᓂᖓ 
 

- Meta Incognita ᑲᖏᖅᓱᖓ 
 

- ᐸᓐᓂᖅᑑᑉ ᐳᖅᑐᓂᖓ 
 

- ᐅᒃᑯᓯᒃᓴᓕᐅᑉ ᓇᑎᕐᓇᖓ 

- Melville ᑲᖏᖅᓲᑉ ᓇᑎᕐᓇᖓ 
I ᐃᒡᓗᓕᐅᑉ ᓇᑎᕐᓇᖓ 
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ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 2. ᐊᕕᑦᑐᖅᓯᒪᓂᐅᔪᖅ (ᑕᐃᒫᒃ ᓇᓗᓇᐃᔭᖅᑕᐅᓯᒪᒻᒪᑕ ᖃᐅᔨᓴᖅᑎᓄᑦ ᐱᓕᕆᔨᓄᑦ , 1995) ᐃᓗᐊᓂ ᓂᒋᐊᑕ 

ᕿᑭᖅᑖᓘᑉ ᖃᐅᔨᓴᕐᕕᐅᔫᑉ (2012).   
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ᑎᑎᖅᑐᕐᕕᒃ 1. ᐃᓂᐅᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ ᐊᑐᓂᑦ ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᔪᓂ ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ ᖃᐅᔨᓴᖅᑕᐅᕕᐅᔪᓂ.   
 
 

 

ᐃᓂᖓ ᐊᕕᑦᑐᖅᓯᒪᓂᐅᑉ ᐊᖏᓂᖓ 

ᐊᕕᑦᑐᖅᓯᒪᓂᐅᑉ 

ᐊᐅᔪᐃᑦᑐᓕᒃ ᐊᖏᓂᖓ ᐃᒻᒥᒃᑰᖅᑑᑉ 

ᐊᕕᑦᑐᖅᓯᒪᓂᖅ  #−ᑎᖏᑦ ᖃᐅᔨᓴᕐᕕᒻᒥ (sq.m) ᖃᐅᔨᓴᖅᑕᐅᓯᒪᓐᖏᑐᖅ 

(sq.m) 

ᐃᒻᒥᒃᑰᖅᑐᖅ (sq.m) ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᖅ 

(sq.m)  
 

ᕿᑭᖅᑖᓗᒻᒥ ᐃᓐᓈᕈᐃᑦ 

 
 

5 

 
 

26012595670.674 

 
 
 

4872533677.421 

 
 

21140061993.253 

ᐸᓐᓂᖅᑑᑉ ᐳᖅᑐᓂᖓ 26 34270825269.184  608273899.173 33662551370.011 

Hall Peninsula ᐳᖅᑐᓂᖓ 27 35388340567.403  126377399.698 35261963167.705 

Meta Incognita ᑲᖏᖅᓱᖓ 28 71844146162.523  145402632.673 71698743529.850 

Baffin ᐳᖅᑐᓂᖓ 29 16260276455.682  196814140.104 16063462315.577 

ᕿᑭᖅᑖᓗᒻᒥ ᐳᖅᑐᓂᐅᔪᑦ 24 32202990217.572  18765207.435 32184225010.138 

ᐃᒡᓗᓕᒃᐸᓯᒃ 25 44321511068.361 2059849192.963  42261661875.398 

Melville ᑲᖏᖅᓱᖓᑕ ᓇᑎᕐᓇᖓ 23 26961031789.044   26961031789.044 

ᐅᒃᑯᓯᒃᓴᓕᐅᑉ ᓇᑎᕐᓇᖓ 30 2452838712.381 2452838712.381   

  

ᑲᑎᑦᓱᑎᒃ 

 

289714555912.824 

 

4512687905.345 

 

5968166956.505 

 

279233701050.975 

ᐅᔾᔨᕆᒍᒃ: ᑲᑎᑦᓱᑎᒃ ᓄᓇᐃᑦ ᐊᑐᓂᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᓂ ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᐊᑐᖅᓱᑎᒃ North-Pole-Lambert-Azimuthal-Equa-ᓂᕆᐅᒋᔭᐅᔪᓂᒃ ᑐᓐᖓᕕᐅᔪᓂᒃ ᐊᑐᓂᑦ ᐊᕕᑦᑐᖅᓯᒪᓂᐅ27ᔪᓂ ᐃᒻᒥᒃᑯᑦ ᓈᓴᐅᓯᖅᑕᐅᑦᓱᑎᒃ. “ᐃᓂᐅᔪᑦ 

ᖃᐅᔨᓴᖅᑕᐅᖏᑦᑐᓂᒃ” ᐅᖃᐅᓯᖃᖅᑐᖅ ᐊᕕᑦᑐᖅᓯᒪᓂᔪᐅᑦ ᖃᐅᔨᖅᑕᐅᒍᒫᕐᓂᐊᖅᓯᒪᔪᑦ 2012−ᒥ, ᑭᓯᐊᓂ ᐱᔭᐅᓯᒪᓐᖏᑦᑐᑦ ᓯᓚᕐᓂᓪᓗᒃ ᐱᓪᓗᒍ ᐊᒻᒪᓗ ᐃᒪᖃᕐᓂᖅ (ᑕᑯᓗᒍ ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3b).   
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ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3a. ᕿᑭᖅᑖᓘᑉ ᓂᒋᐊᓂ ᖃᐅᔨᓴᕐᕕᐅᓯᒪᔪᑦ, ᐊᑯᓐᓂᓖᑦ 10km 

ᐃᒻᒥᒃᑯᐊᖅᑎᖅᓯᒪᑦᓱᑎᒃ ᐊᕕᑦᑐᖅᓯᒪᔪᖅᑎᒍᑦ. 

 

ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 3b. ᑲᑎᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᕖᑦ, ᑎᑎᕋᖅᑕᐅᔪᑦ ᒫᑦᓯ 27 - ᒪᐃ 27, 

2012 ᑕᒻᒪᕇᒃᑯᑎᑎᒍᑦ ᖁᓛᒎᓕᒃᑯᑦ. ᐱᖓᓱᑦ ᕿᑭᖅᑕᐃᑦ ᑕᓯᐅᔭᕐᔪᐊᑉ 

ᐃᑭᕋᓴᕐᔪᐊᖓᓂ ᐊᒻᒪᓗ ᓯᑕᒪᑦ ᕿᑭᖅᑕᐃᑦ ᐃᒡᓗᓕᐅᑉ ᐃᒪᖓᓂ 

ᐱᔭᕇᖅᑕᐅᔪᓐᖏᑦᑐᑦ ᐱᔾᔪᑕᐅᑦᓱᓂ  ᐃᒪᖅ ᓯᓚᕐᓂᓗᓪᓗ. 
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ᐆᒪᔪᐃᑦ 

ᖃᑦ 

ᓱᓂᒃ 

ᖃᐅᔨᓴᖅᑕᐃᑦ 

ᑲᑎᑦᓱᑎᒃ 

ᐃᓄᐃᑦ 

 

 

 ᖃᑦᓯᑦ ᑐ 

ᓯᑦ ᑐᑦᑐ* 185 518  83 

ᓇᓄᖅ 19 36 20 ᐃᓐᓇᐃᑦ 2916 ᕿᑐᕐᖓᐃᑦ 36 

     ᑎᕆᒐᓐᓂᐊᖅᖅ 13 14 11 Arctic, 1 Red, 2 not specified 51 

      ᐊᒪᕈᖅ 8 13  17 

       ᐅᑲᓕᖅ 5 8  17 

       ᐊᕐᕕᒃ 4 15   

     ᓇᑦᓯ 1 2   

 

      ᐊᕿᒡᒌᑦ 

 

10 
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       ᒥᑏᑦ 8 1102+ 1089 ᒥᑏᑦ, 13 ᓇᓗᓇᐃᖅᓯᒪᓐᖏᑦᑐᑦ  

    ᓂᕐᓖᑦ 12 48+ 11 ᑲᖑᐃᑦ, 34 ᓂᕐᓖᑦ, 3 ᓇᓗᓇᐃᖅᓯᒪᓐᖏᑦᑐᑦ  

    ᐅᑉᐱᒃ 5 5 4  ᐅᑉᐱᒃ, 1 ᓇᓗᓇᐃᖅᓯᒪᓐᖏᑦᑐᖅ  

   ᑎᒻᒥᐊᑦ 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᖏᑦᑐᖅ 

5 44+ 10 ᖁᐸᓄᐊᑦ, 34 ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ 

ᑐᒦᑦ ᑐᑦᑑᓐᖏᑦᑐᑦ 

 

87 

 

ᐊᖑᓇᓱᑦᑎ/ᖃᒧᑕᐅᔭᖅ 

 

9 
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258+ 

 

 

 

ᑎᑎᖅᑐᕐᕕᒃ 2: ᐃᓘᓐᓈᒍᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ ᑐᒦᓪᓗ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᕕᒻᒥ ᓯᓚᑖᓃᓗ  
 
 
 

cks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*ᑐᑦᑐᐃᑦ ᑐᒥᖏᑦ ᓯᕗᓪᓕᐅᔾᔭᐅᒋᐊᖃᕆᐊᖏᑦ ᑎᑎᕋᖅᓯᒪᔪᑦ; ᑐᒦᑦ ᐊᓯᖏᓐᓄᑦ ᐆᒪᔪᕐᓄᑦ ᓯᕗᓪᓕᐅᔾᔭᐅᓯᒪᓐᖏᑦᑐᑦ 

ᐊᑕᖏᓐᖏᑐᐃᓐᓇᕆᐊᖃᖅᓱᑎᒃ.  
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ᐊᕐᕌᒍᖏ

ᑦ 

ᐊᕐᓇᖅ/ᐊᖑᑎ ᖃᐅᔨᓴᕐᕕᒻᒥ ᓯᓚᑖᓂ ᑲᑎᑦᓱᑎᒃ 
 

 
 

ᐊᖑᑏᑦ 

 
 

94 

 
 

35 

 
 

129 
 

ᐃᓐᓇᐃᑦ 
ᐊᕐᓇᐃᑦ 155 74 229 

 ᖃᐅᔨᒪᔭᐅᓐ

ᖏᑦᑐᑦ 

0 0 0 

 ᑲᑎᑦᓱᑎᒃ 249 109 358 

 ᐊᖑᑏᑦ  

42 

 

11 

 

53 

ᐊᕐᕌᒍᓕᒃ ᐊᕐᓇᐃᑦ 27 6 33 

 ᖃᐅᔨᒪᔭᐅᓐ

ᖏᑦᑐᑦ 

3 4 7 

 ᑲᑎᑦᓱᑎᒃ 72 21 93 

  

ᐊᖑᑏᑦ 

 

11 

 

0 

 

11 
 

ᓄᕐᕋᖅ 
 
 

ᐊᕐᓇᐃᑦ 13 2 15 

 ᖃᐅᔨᒪᔭᐅᓐ

ᖏᑦᑐᑦ 

10 14 24 

 ᑲᑎᑦᓱᑎᒃ 34 16 50 

 

ᖃᐅᔨᒪᔭᐅᓐ

ᖏᑦᑐᑦ* 

 

ᑲᑎᑦᓱᑎᒃ 

 

3 

 

14 

 

17 

 

 
 
 
 

ᑎᑎᖅᑐᕐᕕᒃ 3. ᐃᓗᓕᖏᑦ ᑐᑦᑐᐃᑦ ᑕᑯᔭᐅᔪ30 ᖃᐅᔨᓴᕐᕕᒻᒥ ᓯᓚᑖᓃᓗ   

 

ᖃᑦᓯᐅᓂᖏᑦ ᑐᑦᑐᐃᑦ ᑕᑯᔭᐅᔪᑦ 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 

 

*ᖃᐅᔨᒪᔭᐅᓐᖏᑦᑐᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᐊᕐᕌᒍᖏᑦ ᐊᕐᓇᐅᓂᖏᓪᓗ ᐊᖑᑕᐅᓂᖏᓪᓗ. ᖃᐅᔨᓴᖅᑕᐅᔪᑦ  

ᐃᓚᒍᑦᓯᐅᔾᔭᐅᓯᒪᔪᑦ ᕿᒥᕐᕈᔭᐅᓂᖏᑦ ᐃᒻᒥᒃᑯᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᒍᓐᓇᖏᑦᑐᑦ ᓄᕐᕋᐅᒋᐊᖏᑦ.   
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ᑎᑎᖅᑑᔭᖅᓯᒪᔪᖅ 4 ᖃᐅᔨᔭᐅᑐᐃᓐᓇᕆᐋᓖᑦ (ᑲᔪᓯᔪᒥᒃ ᑎᑎᖅᓯᒪᔪᑯᑖᒃ) ᐃᓂᖓ ᐅᖓᓯᓐᓂᐅᔪᓪᓗ ᑎᑎᖅᑕᐅᓯᒪᔪᒥᒃ ᑲᑎᒪᐅᖅᑐᓄᑦ ᑐᑦᑐᓄᑦ ᓂᒋᐊᓂ ᕿᑭᖅᑖᓘᑉ 

ᖃᐅᔨᓴᖅᑕᐅᕕᒻᒥ, ᒫᑦᓯ 27, ᒪᐃ 27, 2012. G (x) ᓇᓚᐅᑦᓵᕈᑕᐅᔪᖅ ᐊᑐᖅᓱᑎᒃ ᐊᕝᕙᓪᓗᐊᖏᓐᓂᒃ ᐊᑐᖅᑕᐅᔪᑦ ᑕᑯᓗᒍ ᑎᑎᖅᑐᕐᕕᒃ 5 ᐊᑖᓃ). ᐊᖏᓂᖓ ᐴᕆᔭᐅᔫᑉ 165 ᒦᑕᐃᑦ.   
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ᑎᑎᖅᑐᕐᕕᒃ 4. ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ MCDS ᐊᒻᒪᓗ CDS ᐊᐅᓚᓂᖏᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᖃᐅᔨᒍᑕᐅᓂᕐᒧᑦ, ᐊᑐᐃᓐᓇᐅᔪᓄᑦ covariates.  Covariates ᐱᖃᓯᐅᔾᔨᔪᑦ ᒪᓃᑦᑐᒥ (ᒪᓃᑦᑐᒥ), ᐊᒻᒪᓗ 

ᒪᓂᕋᑦᑐᒥ ᑐᑦᑐᖃᕐᕕᓐᓂᒃ (ᒪᓂᕋᑦᑐᖅ). HN ᐊᑦᑐᐊᔪᖅ ᐊᕝᕙᖓᑕ ᐱᐅᓯᐅᒐᔪᑦᑑᑉ ᐊᒻᒪᓗ HR ᐅᓗᕆᐊᓇᖅᑐᓄᑦ, C ᐅᖃᐅᓯᖃᖅᑐᖅ Cosine ᐊᒻᒪᓗ SP ᐱᔭᕆᐊᑭᑦᑐᑦ ᑎᑎᖅᓯᒪᕕᖓᓐᓄᑦ Par−ᖑᔪᑦ 

= ᖃᑦᓯᐅᓂᖏᑦ ᑭᓪᓕᒋᔭᐅᔪᑦ ᐋᖅᑭᑦᓯᒪᓂᕐᒥ, Delta AIC = ᐊᔾᔨᒌᓐᓂᖏᓂᖓ ᐊᑦᓯᓂᖅᐹᖅ AIC ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᔪᖅ AIC, D = ᓄᓇᕐᔪᐊᕐᒥ ᑲᑎᒪᐅᖅᑐᖅ ᓇᓚᐅᑦᓵᖅᑕᐅᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᒥ, D 

95% CI = ᐊᑦᑐᐊJᑦ 95% ᓇᓗᒋᔭᐅᓐᖏᓯᖅᑐᖅᑐᑦ ᐊᑯᓐᓂᐅᔪᑦ D, D CV−ᒧᑦ = ᑲᔪᓯᓂᖏᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᑦ, ᐊᒻᒪᓗ, N = ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᖃᑦᓯᐅᓂᖏᑦ ᑐᑦᑐᐃᑦ ᖃᐅᔨᓴᖅᑕᐅᕕᒻᒥ, N 95% CI 

= ᐊᑦᑐᐊᔪᑦ 95% ᓇᓗᒋᔭᐅᓐᖏᓯᖅᑐᖅᑐᑦ ᐊᑯᓐᓂᐅᔪᑦ N, ESW - ᑲᔪᓯᓂᖃᑦᓯᐊᖅᑐᑦ ᑐᑭᒧᐊᑦᑑᑉ ᓯᓕᓐᓂᖓᑕ, ᐱᖓᓱᓪᓗ ᓈᒻᒪᑦᓯᐊᖅᑐᑦ (GOF), Chi p = a chi ᑭᑉᐹᕆᑦᑐᒥᒃ ᖃᐅᔨᕐᓴᓂᖅ, K-S p  

= a Kolmogorov-Smirnov, ᐊᒻᒪᓗ CvM = a Cramer-von Mises ᖃᐅᔨᓴᕐᓂᕐᒥᒃ. 
 
 
 

ᐊᑎᖓ Par Delta AIC D D 95% CI D CV N N 95% CI N CV ESW Goodness of Fit 

  AIC  (km
2
)  ᐊᑦᓯᑦᑐᖅ  ᖁᑦᓯᑦᑐᖅ  ᐊᑦᓯᑦᑐᖅ    ᖁᑦᓯᑦᑐᖅ  Chi p    K-S p  CvM   

HN_MCDS_Coarse 2 0.00 2118.171 0.0053 0.0038 0.0074 0.170 1484 1065 2067 0.17 1036.46 0.124 0.562 0.400 

HN_MCDS _Fine 2 2.10 2120.275 0.0056 0.0040 0.0078 0.171 1552 1113 2165 0.17 1048.87 0.110 0.426 0.300 

Hz_Sp_CDS* 2 15.94 2134.113 0.0064 0.0044 0.0093 0.191 1789 1234 2593 0.19 909.82 0.259 0.666 0.900 

Hz_C_CDS* 2 15.94 2134.113 0.0064 0.0044 0.0093 0.193 1789 1230 2602 0.19 909.82 0.259 0.666 0.900 

HN_C_CDS 2 17.37 2135.541 0.0059 0.0042 0.0084 0.177 1656 1174 2336 0.18 983.24 0.181 0.618 0.700 

Hz_MCDS_Coarse 3 22.26 2140.431 0.0047 0.0031 0.0072 0.219 1314 859 2009 0.22 1238.77 0.040 0.049 0.050 

HN_H_CDS* 1 24.25 2142.418 0.0048 0.0033 0.0070 0.195 1330 910 1943 0.20 1223.56 0.016 0.018 0.050 

*ᐊᐅᓚᓂᐅᔪᑦ ᖃᐅᔨᒃᑲᖅᓵᕆᒍᑎᓖᑦ 
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ᑎᑎᖅᑐᕐᕕᒃ 5: ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᑐᑦᑐᐃᑦ ᑲᑎᒪᐅᓂᕐᖏᑦ ᐊᒥᓲᓂᖏᓪᓗ ᐃᓗᐊᓂ 8 ᐊᔾᔨᒌᓐᖏᑦᑐᑦ ᖃᐅᔨᓴᕐᕕᐅᔪᑦ ᑐᑭᓕᐊᖅᑐᑎᒍ33 ᖃᐅᔨᓴᕐᓂᕐᒥ. ᑐᓐᖓᕕᖃᖅᓱᑎᒃ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᓂᒃ 

ᐊᐅᓚᓂᕐᒥ ᐅᖓᓯᓐᓂᓕᒻᒥ 6. ᖃᐅᔨᓴᕈᑏᑦ ᑲᓇᑕᒥ ᐃᓕᑕᕆᔭᐅᓯᒪᔪᑦ ᐊᕕᑦᑐᖅᓯᒪᓂᐅᑎᓪᓗᒋᑦ ᐊᒻᒪᓗ BIU − ᕿᑭᖅᑖᓗᒻᒥ ᐳᖅᑐᔪᑦ ᓄᓇᐃᑦ, = BU ᕿᑭᖅᑖᓗᒻᒥ ᐳᖅᑐᔪᐃᑦ, FBP = 

ᐃᒡᓗᓕᖅᐸᓯᒻᒥ, HPU = Hall Peninsula ᐳᖅᑐᓂᖓᓂ = MIP – Meta Incognita Peninsula, MPP = ᖃᐅᓱᐃᖅᑐᖅᐸᓯᒻᒥ ᓇᑎᕐᓇᖅ = PU ᐸᓐᓂᖅᑑᒥ ᐳᖅᑐᓂᖅ, BM –ᕿᑭᖅᑖᓗᒻᒥ 

ᐃᓐᓈᕈᐃᑦ BM = ᕿᑭᖅᑖᓗᒻᒥ ᐃᓐᓈᕈᐃᑦ, km ᑐᑭᓗᐊᖅᑐᑦ = ᑕᑭᓂᓪᓗᐊᖏᑦ ᑐᕋᐃᓐᓇᖅᑐᑦ ᑭᓗᒦᑕᐃᑦ =  ᑕᑭᓂᖓ ᑐᑭᓕᐊᖅᑑᑉ ᖃᐅᔨᓴᖅᑕᐅᔫᑉ ᑭᓗᒦᑕᓂ, Obs=ᓈᓴᐅᑏᑦ ᐅᖓᓯᑦᑐᒥᒃ 

ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᐋᖅᑭᒋᐊᖅᑕᐅᔪᑦ ᓈᒻᒪᓈᕆᐊᖅᓱᑎᒃ ᓴᖑᐃᖓᔪᓄᑦ ᑭᖑᕐᖓᓂ 2800 m, D = ᓇᓚᐅᑦᓵᖅᑕᐅᔪᑦ ᑐᑦᑐᖃᕐᓂᖓᓂᒃ (ᐊᑐᓂᑦ km2), N=ᓇᓚᐅᑦᓵᖅᑕᐅᓯᒪᔪᑦ ᑐᑦᑐᐃᑦ 

ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᓂ, CV = ᐊᔾᔨᒌᓐᓂᖏᓂᖏᑦ D ᐊᒻᒪᓗ N, ᐊᒻᒪᓗ  Km
2 

=  ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᖅ 
 

 
 

Strata Km Lines Obs D 

(km2) 

D CV N N CV Km2
 

BIU 3280.00 3 0.00094 0.57 30 0.57 32184.23 
BU 1595.42 3 0.00193 0.58 31 0.58 16063.46 

FBP 4105.43 102 0.02556 0.21 1081 0.21 42261.66 

HPU 3601.04 8 0.00228 0.43 81 0.43 35261.96 

MIP 6968.16 8 0.00118 0.41 85 0.41 71698.74 

MPP 2689.61 14 0.00535 0.40 144 0.40 26961.03 

PU 3182.19 3 0.00097 0.58 33 0.58 33662.55 

BM 1827.24 0 0 0.00 0 0.00 21140.06 

Pooled 27249.88 141 0.00531 0.17 1484 0.17 279233.7 
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