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ᐊᖑᓇᓱᓪᓗᓂ ᐊᑦᑕᓇᕐᑐᒦᓐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᕐᓂᖅ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ 

ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᕐᓂᒃ 

07 ᔫᓂ 2019 

ᑎᑎᕋᕐᑕᖏᑦ ᐅᑯᐊ:  ᐃᐅᕆᒃ ᕆᒡᒍᕐ (ᓯᓚᑦᑐᓴᕐᕕᒃᔪᐊᖅ ᕗᐊᓯᖕᑕᓐᒥ) ᐊᒻᒪᓗ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᓂ 

ᓇᓄᕐᓂᒃ ᑲᒪᔾᔪᑎᓂᒃ ᐱᓕᕆᐊᓖᑦ (ᒫᑲᔅ ᑎᒃ, ᒍᕆᒡᒍᕐ ᒋᐅᓪᐳᕐᑦ, ᓵᒥᐅᓪ ᐊᐃᕗᓴᓐ, ᑏᕙᑦ ᓖ, ᓂᑯᓚᔅ ᓚᓐ, ᔫᓯᕝ 

ᓄᐊᕐᑐᕌᑉ, ᐋᓚᓐ ᐱᓐ, ᒪᕇ−ᒃᓘᑦ ᕆᑦᓱᕐ, ᐊᒻᒪᓗ ᒋᓚᐆᑉ ᓱᐊᕐ) 

 

ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᑲᒪᔾᔪᑎᓂᒃ ᐱᓕᕆᐊᓖᑦ (TWG) ᐋᕿᑦᑕᐅᓚᐅᕐᑐᑦ ᐱᑕᖃᒃᑲᐃᓪᓗᑎᒃ 

ᐅᖃᐅᔾᔨᒋᐊᕈᑎᓂᒃ ᐱᓪᓗᒋᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᕐᓂᒃ ᓇᓄᖃᐅᕐᑐᓂ ᖃᐅᔨᒪᔩᑦ ᑲᑎᒪᔨᕋᓛᑦ.  

ᐅᑯᐊ TWG ᒫᓐᓇᕈᓗᒃ ᑲᑎᕐᓱᐃᓚᐅᕐᑐᑦ ᐊᑐᐃᓐᓇᕐᓂᒃ ᖃᐅᔨᓴᕐᑎᒻᒪᕇᑦ ᑎᑎᕋᕐᓯᒪᔭᖏᓐᓂᒃ ᐱᓪᓗᒋᑦ ᓂᒋᐊᓂ 

ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ (SH) ᓇᓄᖃᐅᕐᑐᒥ, ᓇᐃᓈᕐᑐᒋᑦ ᖃᐅᔨᒪᓇᕐᑐᒥᒃ ᐃᓚᙵᐃᔭᐃᒍᑏᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ, 

ᐱᓕᕆᖃᑎᖃᕐᑐᑎᒃ ᓯᓚᑖᓂᒃ ᖃᐅᔨᒪᔪᒻᓴᒪᕆᒻᒥᒃ ᐋᕿᓱᕐᑐᒋᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐆᑦᑐᕋᐅᑏᑦ, ᑲᒪᒋᓪᓗᒍ 

ᐊᖑᓇᓱᓪᓗᓂ ᐊᑦᑕᓇᕐᑐᒦᓐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᕐᓂᖅ, ᐊᒻᒪᓗ ᑎᑎᕋᕐᑐᒋᑦ ᑖᒃᑯᐊ ᑭᖑᓕᕇᒥᒃ ᐱᓕᕆᐊᑦᓴᑦ ᒫᓐᓇ 

ᐅᓂᒃᑳᓂ ᐅᑯᓄᖓ ᖃᐅᔨᒪᔩᑦ ᑲᑎᒪᔨᕋᓛᑦ.  ᐃᓛᒃ ᖃᐅᔨᓴᕐᓂᖅ ᑐᙵᕕᖃᓪᓗᐊᓚᐅᕐᑑᒐᓗᐊᖅ ᖃᐅᔨᓴᕐᑎᒻᒪᕆᓐᓂᒃ 

ᑐᓴᕋᑦᓴᓂᒃ, ᓄᓇᖃᖅᑳᕐᓂᑯᑦ ᖃᐅᔨᒪᓂᖏᑦ ᐃᓱᒪᒋᔭᐅᓚᐅᕐᑐᑦ ᑐᑭᑖᕐᑎᒐᓱᐊᕐᑐᒋᑦ ᐊᒻᒪᓗ ᐆᑦᑐᕋᐅᑎᒋᓪᓗᒋᑦ 

ᖃᓄᐃᓕᕐᓂᖏᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑐᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᐃᑦ.  ᐅᑯᐊ TWG ᐃᒪᐃᑦᑑᖏᑦᑐᑦ ᐃᓱᒪᓕᐅᕈᒻᒥᒃ− 

ᐋᕿᑦᓱᐃᔩᑦ ᑎᒥᖏᑦ.  ᐃᒪᐃᑦᑐᓪᓕ, ᐱᒐᓱᐊᕐᕕᖃᓚᐅᕐᑐᑦ ᖃᐅᔨᒪᓂᖏᓐᓂᒃ ᑖᒃᑯᓇᓂ ᐃᓚᐅᔪᓄᑦ ᐋᕿᓱᕐᑐᒋᑦ ᐊᒻᒪᓗ 

ᑐᓂᓪᓗᒋᑦ ᐅᖃᐅᔾᔨᒋᐊᕈᑏᑦ ᐃᑉᐱᒋᔭᓕᓐᓄᑦ ᐃᓱᒪᓕᐅᕈᑎᓂᒃ−ᐋᕿᑦᓱᐃᓂᕐᒧᑦ ᑎᒥᐅᔪᓄᑦ ᐱᓪᓗᒋᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ 

ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᐃᑦ. 

ᐅᑯᐊ ᐅᓂᒃᑳᑦ ᐱᑕᖃᒃᑲᐃᔪᑦ ᐆᑦᑐᕐᑕᐅᒍᓐᓇᕐᑐᓂᒃ ᐊᖑᓇᓱᓪᓗᓂ ᐊᑦᑕᓇᕐᑐᒦᓐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᒫᓂ 

ᑭᕙᓪᓕᐅᑉ ᑕᓯᐃᔭᐅᕐᔪᐊᖓᑕ ᓂᒋᐊᓂ ᓇᓄᕐᓂᒃ ᓇᓄᖃᐅᕐᑐᓂ.  ᑭᖑᓪᓕᕐᐹᑦ ᖃᐅᔨᔭᑦ ᐃᒪᐃᑦᑐᑦ ᐊᒥᓱᑦ 

ᐱᑕᖃᕈᓐᓇᕐᑐᑦ ᐊᖑᓇᓱᓪᓗᓂ ᑲᒪᔾᔪᑏᑦ ᐃᒫᒃ ᑐᑭᓯᐅᒪᓗᓂ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑲᒪᒋᔭᓂᒃ 

ᐊᑕᐅᑦᓯᒃᑰᖃᑕᐅᓗᑎᒃ ᐊᓯᖏᓐᓄᑦ ᐱᕕᓴᓄᑦ ᑐᓴᕋᑦᓴᓂᒃ ᐊᒻᒪᓗ ᐃᓱᒪᒋᔭᕆᐊᓕᓐᓂᒃ.  ᖃᐅᔨᓴᕐᓂᖅ ᐊᑐᕐᑐᖅ 

ᐋᕿᓱᕐᑕᐅᒪᔪᓂᒃ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐆᑦᑐᕋᐅᑏᑦ ᐋᕿᓱᕐᑕᐅᓚᐅᕐᑐᑦᖅ ᕿᒥᒡᕈᓪᓗᒋᑦ ᑭᐅᔾᔪᑏᑦ ᐊᔾᔨᒌᙱᑦᑐᓂ 

ᐊᕙᑖᑕ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑲᒪᒋᔭᐅᓕᕐᑐᓂᒃ.  ᐱᑕᖃᕐᑐᑦ ᑲᒪᒋᔭᐅᓂᖏᑦ ᐱᑕᖃᕐᑎᑦᓯᔪᑦ 

ᐃᒻᒥᒃᑰᖓᔪᓂᒃ ᑎᑎᕋᕐᓯᒪᔪᓂᒃ ᐋᕿᓱᕐᓯᒪᔪᑦ ᖃᐅᔨᒐᓱᐊᕈᑏᑦ, ᑖᒃᑯᐊ ᐊᒥᓱᓄᑦ ᐊᑐᕐᑕᑦ ᐆᒪᔪᓕᕆᓂᕐᒧᑦ.  ᐆᑦᑐᕋᐅᑦ 

ᐃᓚᖃᕐᑐᖅ ᑕᐃᒪᐃᓪᓗᐊᖃᑎᒌᓂᒃ ᐊᒡᕌᒍᓕᓐᓂᒃ ᐊᒻᒪᓗ ᐊᑐᕐᑕᖅ ᐊᕐᓇᓗᓐᓄᑦ ᓇᓄᕐᓄᑦ ᑭᓯᐊᓂ.  ᑖᓐᓇ ᑲᒪᒍᓯᐅᔪᖅ 

ᐃᓚᖃᕐᑐᖅ ᖃᑕᙳᑎᒌᙱᑦᑐᑦ ᐃᓚᒌᓐᓂᖏᓐᓂᒃ ᑕᒪᒃᑯᓇᓂ ᐱᑕᖃᕐᑐᓂ ᖃᓂᒌᑦᑑᑕᐅᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐱᑕᖃᕐᑐᑦ 

ᐊᒥᓱᕈᕐᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᐊᓚᒃᑲᕈᑕᐅᔪᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐱᐅᓯᖏᓐᓂᒃ ᐃᒫᒃ ᒫᓃᒐᔪᑦᑐᑦ ᐃᓗᐊᓂ ᑭᓪᓕᖏᑕ 

ᑕᒪᒃᑯᐊ ᑎᑎᕋᕐᑕᐅᒪᔪᑦ ᓇᓄᐃᑦ ᐊᒻᒪᓗ ᐊᔾᔨᒐᓚᖏᑦ ᐆᒪᔪᑦ.  ᐆᑦᑐᕋᐅᑦ ᐃᓚᐅᑎᑦᓯᒍᓐᓇᕐᑐᖅ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ 

ᓇᔪᒐᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᓐᓂᒃ ᑕᒪᒃᑭᓐᓂ ᖃᓂᒌᑦᑑᑕᐅᓂᖏᑦ−ᐊᑐᕐᑐᑦ ᑲᒪᒍᓯᐅᔪᓂᒃ (ᓲᕐᓗ, ᐊᓯᔾᔨᕐᐸᑦ ᐊᕙᑖ 
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ᐱᑕᖃᕈᓐᓇᕐᓂᖓᑕ [K]) ᐊᒻᒪᓗ ᖃᓂᒌᑦᑑᑕᐅᓂᖏᑦ−ᐃᒻᒥᒃᑰᖓᔪᑦ ᑲᒪᒍᓯᐅᔪᓂ(ᓲᕐᓗ, ᐊᓯᔾᔨᐸᓪᓕᐊᔪᖅ ᐊᒥᓲᓂᕐᐹᓂᒃ 

ᐱᐅᓯᕐᒥᒍᑦ ᐊᒥᓱᕈᕐᐸᓪᓕᐊᓂᖏᑕ ᐊᑯᓚᐃᓐᓂᖏᑦ [rmax]).  

ᒥᒃᓴᐅᓴᓚᐅᕐᑐᒍᑦ ᑭᓪᓕᖏᓐᓂᒃ ᐋᕿᓱᕐᓯᒪᔪᑦ ᖃᐅᔨᒐᓱᐊᕈᑏᑦ ᐊᑐᕐᑐᒋᑦ Bayesian Monte Carlo 

ᑲᒪᒍᓯᐅᖏᑦ ᐱᑕᖃᕐᑐᓂᒃ ᐋᕿᑦᓱᐃᒋᐊᒃᑲᓂᕐᑐᓂ.  ᑖᓐᓇ ᑲᒪᒍᓯᐅᔪᖅ ᐊᑐᕐᑕᖅ ᒥᒃᓴᐅᓴᑦᑐᒋᑦ ᖃᓄᐃᓪᓗᐊᓂᖏᑦ 

ᐊᒻᒪᓗ ᐱᑕᖃᕐᑐᑦ ᐊᒥᓱᕈᕐᐸᓪᓕᐊᓂᖏᑕ ᐊᑯᓚᐃᓐᓂᖏᑦ ᑲᒪᒋᔭᐅᓂᑯᓂᒃ−ᑕᑯᔭᐅᒃᑲᓂᕐᑐᓂᒃ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᑖᕙᓂ 

1980ᑦ ᐊᒻᒪᓗ 2000ᑦ (Obbard ᐊᓯᖏᓪᓗ 2007), ᒥᒃᓴᐅᓴᒍᑏᑦ ᖃᓄᐃᓪᓗᐊᓂᖏᓐᓂᒃ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ 

2010ᓂ (Obbard ᐊᓯᖏᓪᓗ 2015, 2018) ᐊᒻᒪᓗ ᐊᙳᑕᐅᔪᓄᑦ ᓈᓴᐅᑏᑦ ᒫᓂ ᓄᓇᕗᑦ, ᑯᐱᐊᒃ, ᐊᒻᒪᓗ 

ᐊᓐᑎᐅᕆᐅ.  ᐊᔪᙱᒍᑕᐅᓚᐅᕐᒥᔪᖅ ᐃᓚᒋᓕᐅᑎᓪᓗᒋᑦ ᓯᕗᓪᓕᕐᒥᒃ ᑐᓴᕋᑦᓴᑦ ᐊᓯᖏᓐᓂᒃ ᑲᒪᒋᔭᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᓂᒃ 

ᓇᓄᕐᓂᒃ.  ᐱᑕᖃᕐᑐᑦ ᐋᕿᓱᕐᑕᐅᑲᓐᓂᕐᓂᖏᑦ ᐊᓚᒃᑲᐃᔪᑦ ᐃᒫᒃ ᓇᒦᓐᓂᖏᓐᓂᒃ ᐆᑦᑐᕋᐅᑦ ᐊᓚᒃᑲᐃᖃᑲᓐᓂᕈᓐᓇᕐᒪᑦ 

ᓱᓕᔪᕐᓇᕐᑐᓂᒃ ᐊᓯᔾᔨᑕᕐᓂᖏᓐᓂᒃ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᓂ ᓇᓄᖃᐅᕐᑐᓂᒃ ᐊᓂᒍᖃᑖᓂ ᐊᒡᕌᒍᒐᓴᓐᓂ. 

ᐊᑐᐃᓐᓇᐃᑦ ᑎᑎᕋᕐᓯᒪᔪᑦ ᖃᐅᔨᒍᑕᐅᙱᑦᑐᑦ ᐱᓪᓗᒋᑦ ᒫᓐᓇ ᓇᒦᓐᓂᖏᓐᓄᑦ ᖃᓄᐃᓕᕐᓂᖏᓐᓂᒃ ᓂᒋᐊᓂ 

ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᓂ.  ᓈᓴᐅᑎᑎᒍᑦ ᓇᓗᓇᕐᓂᖏᑦ ᐊᒻᒪᓗ ᑲᒪᒍᔪᐅᔪᑦ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᒪᑯᓇᓂ 

ᑲᒪᒋᔭᐅᓂᑯᑦ−ᑕᑯᔭᐅᒃᑲᓂᕐᑐᑦ ᖃᐅᔨᓴᕐᑐᒋᑦ ᐊᒻᒪᓗ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐊᔪᕈᑕᐅᒻᒪᑕ ᒥᒃᓴᐅᓴᓪᓗᓂ ᐊᑯᓂᐅᔪᒥᒃ 

ᐊᓯᔾᔨᑕᕐᓂᖏᓐᓂᒃ ᖃᑦᓯᐅᓂᖏᑕ.  ᐊᒥᓱᑦ ᓇᓗᓇᙱᒍᑏᑦ ᓇᓗᓇᐃᕐᓯᔪᑦ ᐃᒫᒃ ᓇᓄᖃᐅᕐᑐᑦ ᐃᒪᐃᓚᐅᕐᒪᑦ, 

ᕿᑎᖓᓃᑦᑐᒍ, ᐊᔪᙱᒍᑕᐅᔪᖅ ᐊᖏᔪᒥᒃ ᐊᒥᓱᕈᕐᐸᓕᕐᓂᖏᓐᓂᒃ ᓇᓪᓕᐅᓯᒪᔪᒥ 1984-2016 ᐊᒻᒪᓗ ᑕᐃᒪ 

ᐃᑲᔪᕈᓐᓇᕐᑐᖅ ᐊᒥᓱᕈᕆᐊᕐᓗᒋᑦ ᐊᖑᓇᓱᒐᑦᓴᑦ.  ᑭᓯᐊᓂ, ᐱᑕᖃᕐᒥᔪᖅ ᓇᓗᓇᙱᒍᒻᒥᒃ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕐᓂᖏᓐᓂᒃ 

ᐅᕙᙵᑦ 943 ᓇᓄᐃᑦ 2012ᒥ (Obbard ᐊᓯᖏᓪᓗ 2015) ᐅᕗᖓ 780 ᓇᓄᐃᑦ 2016ᒥ (Obbard ᐊᓯᖏᓪᓗ 

2018) ᑐᙵᕕᒋᓪᓗᒋᑦ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐊᔾᔨᒌᒥᒃ ᑲᒪᒍᓯᖃᕐᑐᓂ.  ᓯᑯ ᒥᑭᓪᓕᕙᓪᓕᕐᓯᒪᓕᕐᒪᑦ ᓂᒋᐊᓂ 

ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᐊᐅᓚᑦᓯᒡᕕᐅᔪᒥ, ᐃᓛᒃ ᒥᑭᓂᕐᓴᐅᒐᓗᐊᖅ ᐃᒫᒃ ᐊᓯᖏᑦ ᓇᓄᕐᓂᒃ ᐊᐅᓚᑦᓯᒡᕕᐅᔪᑦ 

ᓇᓕᖏᑦ (Stern ᐊᒻᒪᓗ Laidre 2016), ᐊᒻᒪᓗ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᑦ ᖃᐅᔨᓇᕐᓯᒪᒻᒪᑦ 

ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕆᐊᖏᑦ ᓂᕿᑦᓯᐊᕙᐃᑦ (Obbard  ᐊᓯᖏᓪᓗ 2016).  ᖃᓂᒋᔭᖓᓂ ᐱᖓᓐᓇᖓᑕ ᑭᕙᓪᓕᐅᑉ 

ᑕᓯᐅᔭᕐᔪᐊᖓᓂ (WH) ᓇᓄᖃᐅᕐᑐᒥ, ᐊᔾᔨᒐᓚᖏᑦ ᐱᐅᙱᓕᕙᓪᓕᕈᑏᑦ ᑎᒥᖏᓐᓄᑦ ᖃᐅᔨᓇᓚᐅᕐᑐᑦ ᓯᕗᕐᖓᒍᑦ 

ᐱᒐᓱᐊᕐᓂᐅᑉ ᓇᓗᓇᙱᒍᑎᓂᒃ ᒪᑯᓇᙵᑦ ᑲᒪᒋᔭᐅᓂᑯᑦ−ᑕᑯᔭᐅᒃᑲᓂᕐᑐᑦ ᖃᐃᔨᓴᕐᑐᒋᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕆᐊᖏᑦ 

ᕿᑐᕐᖏᐅᕐᓂᖏᑦ, ᐃᓅᒍᓐᓇᕐᓂᖏᑦ, ᐊᒻᒪᓗ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ (Lunn ᐊᓯᖏᓪᓗ 2016).  ᒫᓐᓇᕈᓗᒃ ᖃᖓᑕᔫᒃᑯᑦ 

ᖃᐅᔨᓴᕐᓃᑦ ᐱᖓᓐᓇᖓᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ ᓇᓗᓇᐃᕐᓯᔪᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕆᐊᖏᑦ 

ᖃᑦᓯᐅᓂᖏᑦ ᓇᓪᓕᐅᓯᒪᔪᒥ 2011-2016 ᑐᙵᕕᒋᓪᓗᒋᑦ ᐊᒥᓱᑦ ᓇᓗᓇᙱᒍᑏᑦ, ᐃᓛᒃ ᐊᔾᔨᒌᙱᒍᑏᑦ 

ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒍᑎᓄᑦ ᓈᓴᐅᑎᑎᒍᑦ ᐊᓚᒃᑲᓚᐅᙱᑦᑑᒐᓗᐊᑦ (Stapleton ᐊᓯᖏᓪᓗ 2014; ᑎᒃ 

ᐊᓯᖏᓪᓗ 2017). 

 

ᐃᓱᒪᒋᓚᐅᕐᑕᕗᑦ ᓇᓗᓇᕐᓂᖏᑦ ᒫᓐᓇ ᐊᒻᒪᓗ ᓯᕗᓂᑦᑎᓐᓂ ᖃᓄᐃᓕᕐᓂᖏᓐᓂᒃ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ 

ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓂᒋᐊᓂ ᓇᓄᖃᐅᕐᑐᒥ ᐋᕿᕐᓱᕐᑐᒋᑦ ᐱᖓᓱᑦ ᐆᒪᔫᓂᖏᓐᓄᑦ ᑕᑯᓐᓇᕐᑕᐅᙳᐊᕐᑐᑦ ᐱᑕᖃᕈᑕᐅᔪᑦ 

ᓱᓕᔪᕐᓇᕐᑐᓄᑦ ᐅᐸᒐᖏᑕ ᖃᓄᐃᓕᕐᓂᖏᓐᓄᑦ, ᐅᕙᙵᑦ ᐱᐅᔪᖅ ᐅᕗᖓ ᐱᐅᙱᑦᑐᖅ, ᑐᙵᕕᒋᓪᓗᒋᑦ ᐊᑐᐃᓐᓇᐃᑦ 
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ᖃᐅᔨᓴᕐᑎᒻᒪᕇᑦ ᑎᑎᖅᑲᖏᑦ ᐊᒻᒪᓗ ᑎᑎᕋᕐᑕᐅᒪᔪᑦ ᓄᓇᖃᖅᑳᕐᓂᑯᑦ ᖃᐅᔨᒪᓂᖏᑦ.  ᑕᑯᓐᓇᙳᐊᕐᑕᑦ 

ᐋᕿᓱᕐᑕᐅᓚᐅᕐᑐᑦ ᐊᑐᕐᑐᒋᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᑲᒪᒍᓯᐅᔪᑦ ᐱᑕᖃᕐᑐᓂᒃ ᐋᕿᑦᓱᐃᒃᑲᓂᕐᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐊᓯᔾᒌᙱᑦᑐᑦ 

ᐃᓱᒪᒋᔭᑦ ᐱᓪᓗᒋᑦ ᓯᕗᓂᑦᑎᓐᓂ ᐊᑦᑐᐃᓂᖏᑦ ᓇᔪᒐᐃᑦ ᐊᓯᐅᔨᔭᑦ.  ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 1 ᐊᓚᒃᑲᐃᔪᖅ ᐱᐅᔪᒥᒃ 

ᒥᒃᓴᐅᓴᒍᒻᒥᒃ ᐃᒫᒃ ᓯᕗᓂᑦᑎᓐᓂ ᐊᔾᔨᒋᒐᓚᓐᓂᐊᕐᒪᐅᒃ ᐊᓂᒍᕐᑐᑦ 30 ᐊᒡᕌᒍᑦ, ᐱᑕᖃᑐᐃᓐᓇᕐᓗᓂ ᓱᒃᑲᐃᑦᑐᒥᒃ 

ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᑦ ᒫᓂ K ᐃᓱᒪᒋᓗᒋᑦ ᒥᒃᓴᐅᓴᒍᑏᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᓐᓂᒃ ᖃᑦᓯᐅᓂᖏᑕ ᓯᑯᓯᒪᕙᑦᑐᑦ 

ᐅᓪᓗᐃᑦ ᐊᒡᕌᒍᒥ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᐊᐅᓚᑦᓯᒡᕕᐅᔪᒥ.  ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 2 ᐊᓚᒃᑲᐃᔪᖅ 

ᕿᑎᖓᓃᑦᑐᒥᒃ ᒥᒃᓴᐅᓴᒍᒻᒥᒃ ᐃᒫᒃ ᓯᕗᓂᑦᑎᓐᓂ ᐊᔾᔨᒋᒐᓚᓐᓂᐊᕐᒪᐅᒃ ᐊᓂᒍᕐᑐᑦ ᖁᓖᑦ ᐊᒡᕌᒍᑦ, ᑕᒪᓂ ᐱᑕᖃᕐᒪᑦ 

ᓇᓗᓇᙱᒍᑎᓂᒃ ᓇᒦᓐᓂᖏᑕᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐅᕐᑐᓂᒃ, ᐊᒻᒪᓗ ᐃᒫᒃ ᑕᒪᒃᑮᑦ K ᐊᒻᒪᓗ rmax 

ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓚᖓᒻᒪᑕ ᓱᒃᑲᐃᑦᑐᒥᒃ ᓯᕗᓂᑦᑎᓐᓂ.  ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3 ᐱᑕᓕᒃ ᒪᒡᕉᓐᓂᒃ ᐱᐅᙱᑦᑑᓐᓂᒃ 

ᐱᑕᖃᕐᑐᓂᒃ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᓂ ᓇᓄᖃᐅᕐᑐᒥ.  ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3a ᐃᓚᖃᕐᑐᖅ ᐊᖏᔪᒥ 

ᖃᓂᒌᑦᑑᑕᐅᓂᖏᑕ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᑦ ᒫᓂ rmax ᑭᖑᓕᖃᕐᑐᒍ ᓱᒃᑲᐃᑦᑐᒥᒃ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᑦ ᑕᒪᒃᑭᓐᓂ 

K ᐊᒻᒪᓗ rmax. ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3b ᐊᓚᒃᑲᐃᔪᖅ ᓇᓄᖃᐅᕐᑐᓂ ᐃᒫᒃ ᐃᓱᒪᒋᔭᐅᓪᓗᓂ ᐊᔪᙱᒋᐊᖏᑦ ᐊᖏᔪᒥᒃ 

ᐊᒥᓱᕈᕐᐸᓪᓕᐊᓂᖏᑦ ᑭᓯᐊᓂ ᐊᑐᕐᑐᑎᒃ ᓴᑲᑦᑐᒥᒃ ᐊᒻᒪᓗ ᑐᑭᓕᐊᙱᑐᒥᓂᒃ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᑦ ᒫᓂ K.  

ᐊᑐᓂᑦ ᐆᒪᔫᓂᖏᓐᓂᒃ ᑕᑯᓐᓇᙳᐊᕈᑏᑦ, ᐊᑐᓚᐅᕐᑐᒍᑦ ᓇᒦᓐᓂᖏᓐᓂᒃ ᐆᑦᑐᕋᐅᒻᒥᒃ ᐊᓚᒃᑲᕐᑐᒋᑦ ᐆᑦᑐᕋᐅᑏᑦ 

ᓇᓄᖃᐅᕐᑐᓂ ᓯᕗᒧᑦ ᑕᒫᓂ ᐃᓱᒪᒋᓪᓗᒋᑦ ᐊᒥᓱᑦ ᐊᕐᓇᕐᓗᐃᑦ ᐊᙳᑕᐅᕙᑦᑐᑦ ᐊᑯᓚᐃᓐᓂᖏᑦ.  ᒥᒃᓴᐅᓴᒍᑏᑦ 

ᑲᒪᒋᔭᐅᓚᐅᕐᑐᑦ 35ᓄᑦ ᐊᒡᕌᒍᓄᑦ, ᑕᒪᓐᓇ ᐊᔾᔨᒐᓚᖓ ᐃᒫᓪᓗᐊᒐᓚᒃ ᐱᖓᓱᑦ ᓇᓄᕐᓄᑦ ᐊᒡᕌᒍᖃᑎᒌᓄᑦ ᐊᒻᒪᓗ 

ᐱᑕᖃᕋᔪᕐᑐᖅ ᐱᕕᑦᓴᐅᔪᒥᒃ ᐱᓗᐊᑦᑕᐃᓕᓂᕐᒥᒃ ᖃᐅᔨᓴᕐᓗᓂ (Regehr ᐊᓯᖏᓪᓗ 2016).  ᕿᒥᒡᕈᓚᐅᕐᑐᒍᑦ 

ᐊᑦᑐᐃᓂᖏᓐᓂᒃ ᐊᙳᑕᐅᔪᑦ ᑕᒫᓂ ᐱᖓᓱᓂ ᐱᑕᖃᕈᓐᓇᕐᑐᓂ ᐊᓯᐊᒎᕈᑎᓂ ᓇᓄᖃᐅᕐᑐᓂᒃ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ 

ᑐᕌᒐᐅᔪᓂᒃ:  (1) ᓱᒡᕋᖏᓪᓗᒋᑦ ᓇᓄᖃᐅᕐᑐᓂ ᐊᒥᓲᓂᖏᑦ ᐃᒫᒃ ᑎᑭᒍᑕᐅᔪᑦ ᐊᒥᓲᓂᕐᐹᓂᒃ ᓄᖒᑦᓯᕙᓪᐊᓕᖏᓪᓗᓂ 

ᐱᔭᐅᒍᓐᓇᕐᑐᓂᒃ, ᐱᓪᓗᒋᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᓯᔾᔨᕐᓂᖏᑦ K; (2) ᓱᒡᕋᖏᓪᓗᒋᑦ ᓱᒡᕋᐸᓪᓕᐊᖏᑦᑐᑦ ᓇᓄᖃᐅᕐᑐᓂ 

ᖃᑦᓯᐅᓂᖏᑦ; ᐊᒻᒪᓗ (3) ᓱᒡᕋᖏᓪᓗᒋᑦ ᓇᓄᖃᐅᕐᑐᓂ ᖃᑦᓯᐅᓂᖏᑦ ᐊᒥᓲᓂᕐᓴᑦ ᐃᓄᐃᓴᓐᓂᕐᐹᓂ ᐱᒋᐊᕈᑕᐅᔪᑦ, 

ᐃᓄᐃᓴᓐᓂᕐᓴᑦ ᑖᒃᑯᐊ ᐊᐅᓚᓂᖏᑦ ᐊᒻᒪᓗ ᐊᔪᙱᓐᓂᖏᑦ ᓇᓄᖃᐅᕐᑐᓂ ᓈᒻᒪᒍᓐᓃᕈᑕᐅᒐᔭᕐᑐᑦ.  ᐊᐅᓚᑦᓯᓂᕐᒧᑦ 

ᑐᕌᒐᐅᔪᖅ 3 ᐱᐅᓯᖃᕋᓱᐊᙱᑦᑐᖅ ᐆᑦᑐᕈᑕᐅᓗᓂᒥ ᓄᖒᑦᓯᕙᓪᓕᐊᖏᓪᓗᓂ, ᑭᓯᐊᓂ ᓇᓗᓇᐃᕐᓗᒍ ᑕᒫᓂ 

ᓇᓄᖃᐅᕐᑐᓂ ᓄᖑᒐᔭᕆᐊᖏᑕ ᑎᑭᐅᑎᓗᒍ ᐃᒫᒃ ᑐᐊᕕᕐᓇᕐᑐᒥᒃ ᐊᐅᓚᑦᓂᕐᒧᑦ ᑲᒪᒍᓯᐅᔪᑦ ᐱᑕᖃᕆᐊᖃᓕᕐᓗᑎᒃ.  

ᐱᑕᖃᕐᑎᑉᐸᕗᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᑎᑭᒐᓱᐊᕐᓗᒋᑦ ᐱᖓᓱᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᑦ ᐊᒥᓱᓂ ᐊᖑᓇᓱᓐᓂᕐᒧᑦ 

ᑲᒪᔾᔪᑎᐅᔪᓂ, ᐃᒪᐃᙱᖔᕐᓗᒍ ᑐᓂᑐᐃᓐᓇᕐᓗᒋᑦ ᖃᐅᔨᔭᑦ ᐃᓄᐃᓴᓐᓂᕐᓴᓂᒃ ᐊᖑᓇᓱᒐᑦᓴᓂᒃ ᑲᒪᔾᔪᑎᐅᔪᑦ 

ᒪᓕᑐᐃᓐᓇᕐᑐᑦ ᐃᓱᒪᒋᔭᐅᓂᑯᓂᒃ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓂᒃ ᐅᓗᕆᐊᓇᕈᑏᑦ (ᓲᕐᓗ, ᒪᓕᑐᐃᓐᓇᕐᑐᑦ ᓇᓗᓇᐃᕐᑕᓂᒃ 

ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ ᐱᔭᕇᕐᓗᖏᑦ ᑐᕌᒐᐅᔪᑦ). 

 

ᐊᔾᔨᓯᐅᕈᓐᓇᕐᑕᕗᑦ ᖃᐅᔨᔭᑦ ᐱᖓᓱᓂ ᐆᒪᔫᓂᖏᓐᓂᒃ ᑕᑯᓐᓇᙳᐊᕐᑕᓂ ᑕᑯᓐᓇᕐᓗᒋᑦ ᐊᖑᓇᓱᓐᓂᕐᒧᑦ 

ᑲᒪᔾᔪᑎᐅᔪᑦ ᐱᑕᓖᑦ 80% ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᒻᒥᒃ ᐱᔭᕇᕐᓗᒍ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᖅ 1 (ᓲᕐᓗ, ᑐᒡᕋᖏᓪᓗᒋᑦ 

ᓇᓄᓇᐅᕐᑐᓂᒃ ᖃᑦᓯᐅᓂᖏᑦ ᑎᑭᒍᑕᐅᔪᑦ ᐊᒥᓲᓂᕐᐹᓂᒃ ᓄᖒᑦᓯᕙᓪᓕᐊᖏᓪᓗᓂ ᐱᔭᐅᒍᓐᓇᕐᑐᑦ).  ᐊᐅᓚᑦᓯᓂᕐᒧᑦ 
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ᑐᕌᒐᐅᔪᖅ 1 ᓈᒻᒪᑦᓯᐊᕐᑐᖅ ᐃᓪᓗᒌᓕᕐᑎᓪᓗᒋᑦ ᓇᓄᖃᐅᕐᑐᓂ ᓴᐳᒻᒥᒍᑏᑦ ᑲᔪᓯᓗᑎᒃ ᐱᕕᑦᓴᐅᔪᑦ ᐊᑐᕐᑕᐅᓗᑎᒃ, ᐊᒻᒪᓗ 

80% ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᐊᑯᕐᖓᓂ “ᐃᓄᐃᓴᑦᑐᑦ” ᐊᒻᒪᓗ “ᕿᑎᖓᓃᑦᑐᑦ” ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ ᐅᓗᕆᐊᓇᕈᑏᑦ 

ᐃᒫᒃ ᐊᑐᕐᑕᐅᓯᒪᔪᑦ ᐅᕙᓂ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᖅ 1 ᐊᓯᖏᓐᓂᒃ ᐊᖑᓇᓱᒐᑦᓴᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᓂ (Regehr 

ᐊᓯᖏᓪᓗ 2017a, 2018a).  ᓱᓕᑦᑕᐅᖅ, ᐊᖑᓇᓱᓐᓂᒧᑦ ᑲᒪᔾᔪᓯᐅᔪᑦ ᓈᒻᒪᑦᑐᑦ ᑖᒃᑯᓇᓂ ᐊᓚᒃᑲᕐᑐᓂ ᐊᑕᓚᐅᕐᑐᑦ 

ᐃᓄᐃᓴᑦᑐᓄᑦ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᓐᓄᑦ ᓯᖁᒥᑦᓯᓗᓂ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᒥᒃ 3 ᐅᕝᕙᓘᓐᓃᑦ ᐃᓄᐃᓴᓪᓕᒋᐊᕐᓗᒋᑦ 

ᓯᕗᓂᑦᑎᓐᓂ ᓄᖒᑦᓯᕙᓪᓕᐊᖏᓪᓗᓂ ᐱᔭᐅᒍᓐᓇᕐᑐᑦ ᐱᔪᖃᓗᐊᕐᓂᕐᐸᑦ.  ᑕᑯᓐᓇᙳᐊᕐᑕᒥ 1, ᐃᓚᒋᓕᐅᓯᒪᔪᑦ 

ᐊᖑᓇᓱᓐᓂᒧᑦ ᑲᒪᔾᔪᑎᐅᔪᖅ ᐱᑕᖃᓚᐅᕐᑐᖅ ᐅᓪᓗᒥ ᐊᖑᓇᓱᒃᑕᐅᔪᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓂᒃ ᐃᒫᒃ 21 ᐊᕐᓇᕐᓗᐃᑦ 

ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ.  ᑖᓐᓇ ᐊᔾᔨᒐᓚᖓ ᕿᑎᖓᓃᒍᑏᑦ ᖃᐅᔨᔭᑦ ᐊᙳᑕᐅᕙᑦᑐᑦ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ 

ᓇᓄᖃᐅᕐᑐᒥ ᐃᒫᓪᓗᐊᒐᓚᒃ 19 ᐊᕐᓇᕐᓗᐃᑦ/ᐊᒡᕌᒍᒥ ᓇᓪᓕᐊᓯᒪᔪᒥ 1986-2016, ᑕᒪᓐᓇ ᑐᑭᓕᒃ ᐃᓱᒪᒋᓗᒍ 

ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 1 ᑐᙵᕕᖃᓚᐅᕐᒪᑦ ᒥᒃᓴᐅᓴᒍᒻᒥᒃ ᐃᒫᒃ ᓯᕗᓂᑦᑎᓐᓂ ᐊᔾᔨᒋᒐᓚᓐᓂᐊᕐᒪᐅᒃ ᐊᓂᒍᕐᑐᒥ.  

ᑕᑯᓐᓇᙳᐊᖓᕐᑕᒥ 2, ᐱᒋᐊᕈᑕᐅᓚᐅᕐᑐᖅ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ ᐃᒫᑎᒋ 10 ᐊᕐᓇᕐᓗᐃᑦ 

ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ.  ᐃᓱᒪᒋᓗᒍ ᐃᒫᒃ ᐃᓚᖏᑦ ᐊᕐᓇᕐᓗᐃᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ 

ᐃᒪᐃᓪᓗᐊᕐᒪᑕ ᒫᓐᓇ 0.50, ᑕᒪᓐᓇ ᐊᔾᔨᒋᒐᔭᕐᑕᖓ ᑲᑎᑦᑐᒋ (ᓲᕐᓗ, ᐊᕐᓇᕐᓗᐃᑦ ᐊᒻᒪᓗ ᐊᖑᓴᓪᓗᐃᑦ) ᐊᖑᓇᓱᒐᑦᓴᑦ 

ᐋᕿᑦᓯᒪᒍᑎᖏᑦ ᐃᒫᓪᓗᐊᒐᓚᒃ 3.8% ᐊᙳᑕᐅᔪᑦ ᐊᑐᕐᐸᑕ ᒪᑐᒥᖓ 2:1 ᐊᖑᓴᓪᓗᐃᑦ−ᐊᕐᓇᓗᓐᓄᑦ ᐋᕿᑦᓯᒪᒍᑏᑦ.  

ᖃᐅᔨᒋᐊᕐᓗᒍ, ᑖᓐᓇ ᐊᑉᐸᓯᓐᓂᕐᓴᒐᓛᒃ 4.5% ᐋᕿᑦᓯᒪᒍᑏᑦ ᐅᕙᓂ 2:1 ᐊᖑᓴᓪᓗᐃᑦ−ᐊᕐᓇᓗᓐᓄᑦ ᐋᕿᑦᓯᒪᒍᑏᑦ 

ᐃᓱᒪᒋᔭᐅᓯᒪᔪᑦ ᓄᖒᑦᓯᕙᓪᓕᐊᓂᐅᙱᒋᐊᖏᑦ ᐊᑖᒍᑦ ᓈᒻᒪᒋᔭᐅᓂᕐᓴᑦ ᐊᕙᑖᓂ ᖃᓄᐃᓐᓂᖏᓐᓂ (Taylor ᐊᓯᖏᓪᓗ 

1987).  ᑕᑯᓐᓇᙳᐊᕐᑕᒥ 3a, ᐱᒋᐊᕈᑕᐅᔪᖅ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓄᑦ ᐃᒪᐃᑦᑑᓚᐅᕐᑐᖅ 4 ᐊᕐᓇᕐᓗᐃᑦ 

ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ.  ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᓯᖁᒥᑕᐅᓗᓂ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᖅ 3 ᐊᒥᓱᕈᕆᐊᕈᑕᐅᓚᐅᕐᑐᖅ 

ᐱᒋᐊᕈᑕᐅᔪᓂᒃ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓄᑦ ᐃᒫᑎᒋ 8 ᐊᕐᓇᕐᓗᐃᑦ ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ, ᐊᒻᒪᓗ 

ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᓄᖑᑦᓯᐊᒻᒪᕆᓪᓗᑎᒃ ᑕᒫᓂ ᐊᒥᓱᕈᕆᐊᕐᐸᑕ ᐱᒋᐊᕈᑕᐅᔪᑦ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ 

ᐃᒫᑎᒋ 18 ᐊᕐᓇᕐᓗᐃᑦ ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ.  ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3a ᐊᓚᒃᑲᐃᔪᖅ ᐱᑕᖃᑐᐃᓐᓇᕆᐊᓕᒻᒥᒃ 

ᐃᓚᙵᐃᔭᓗᐊᕐᑕᐅᓗᑎᒃ ᒪᑯᐊ ᓇᓄᖃᐅᕐᑐᑦ ᐊᒥᓱᕈᕐᐸᓪᓕᐊᒍᓐᓇᕐᓂᖏᑦ ᓈᒻᒪᒍᓐᓃᕐᐸᑦ 

ᖃᓂᒌᑦᑐᑕᐅᓗᐊᕐᓂᖏᓐᓄᑦ−ᐃᒻᒥᒃᑯᑦ ᑭᓪᓕᖏᑦ.  ᐊᓯᐊᒍᓪᓕ, ᓇᓄᖃᐅᕐᑐᒥ ᐊᓚᒃᑲᕐᑐᑦ ᐅᕙᓂ ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3b 

ᐃᒪᐃᑦᑑᓚᐅᕐᑐᖅ ᖃᓄᐃᓚᐅᙱᑦᑐᑦ ᐊᖑᓇᓱᒃᑕᐅᓂᖏᑦ.  ᑕᒪᓐᓇ ᐱᔾᔪᑎᓕᒃ ᓱᑲᑦᑐᒥᒃ ᐊᒻᒪᓗ ᑐᕌᒐᖃᓗᐊᕋᑎᒃ 

ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᓂᖏᑦ ᒪᓂ K ᓇᓗᓇᐃᕐᑕᑦ ᐃᒫᒃ ᖃᑦᓯᐅᓂᖏᑦ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᕋᔭᕐᒪᑕ, ᐊᒻᒪᓗ ᐱᐅᓯᕐᒥᒍᑦ 

ᑐᖁᕋᕐᓂᖏᑦ ᐱᔾᔪᑕᐅᓪᓗᑎᒃ ᖃᓂᒌᑦᑐᑕᐅᓂᖏᑕ ᐊᑦᑐᐃᓂᖏᑦ ᐊᖏᔪᒥᒃ ᑕᐅᕐᓯᕐᑕᐅᒍᓐᓇᕐᒪᑦ ᐊᖑᓇᓱᓐᓂᕐᒥᒃ 

ᐱᑕᖃᕐᑎᓐᓇᒍ ᐊᖏᓪᓕᒋᐊᕐᓗᒍ ᓇᓄᖃᐅᕐᑐᒥ ᐃᓄᐃᓴᓪᓕᕙᓪᓕᐊᔪᑦ.  ᐃᓛᒃ ᑕᑯᓐᓇᙳᐊᕐᑕᑦ 3a ᐊᒻᒪᓗ 3b ᑕᒪᒃᑮᑦ 

ᐱᔭᕆᐊᑭᓪᓕᑎᕐᓯᒪᔫᒐᓗᐊᑦ ᖃᓄᑎᒋ ᓯᑰᑉ ᐊᓯᐅᓂᖓ ᐊᑦᑐᐃᒐᔭᕐᒪᖔᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ 

ᓇᓄᐃᕐᓂᒃ ᓇᓄᖃᐅᕐᑐᒥ, ᐊᓚᒃᑲᐃᔪᑦ ᐱᒻᒪᕆᐅᓂᖓᓂᒃ ᑕᒪᒃᑯᐊ ᐊᑦᑐᐃᓂᖏᑦ ᓇᔪᒐᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᓐᓂᒃ 

ᐱᔾᔪᑎᖃᓗᐊᕐᒪᖔᑕ ᖃᓂᒌᑦᑑᑎᓂᒃ ᐃᒻᒥᒃᑰᖓᔪᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᖃᓂᒌᑦᑑᑏᑦ ᐃᒻᒥᒃᑰᖓᔪᑦ.  ᒫᓐᓇᓕ, ᑎᑎᕋᕐᓯᒪᔪᑦ 

ᐊᑐᐃᓐᓇᐅᖏᑦᑐᑦ ᐊᔾᔨᒌᖏᓕᕐᑎᓪᓗᒋᑦ ᒪᑯᐊ ᖃᓂᒌᑦᑑᑕᐅᓂᖏᑦ ᐃᒻᒥᒃᑰᕐᑐᑦ ᐊᒻᒪᓗ ᖃᓂᒌᑦᑑᑕᐅᓂᖏᑦ−ᐃᒻᒥᒃᑰᕐᑐᑦ 
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ᐊᑦᑐᐃᓂᖏᑦ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᕐᓂᒃ, ᐊᒻᒪᓗ ᑕᒪᓐᓇ ᖃᐅᔨᓴᕐᕕᐅᖏᓐᓇᕐᑐᖅ ᓇᓄᕐᓂᒃ 

ᖃᓄᑐᐃᓐᓇᖅ. 

ᑲᒪᒋᔭᕗᑦ ᐃᓱᒪᒋᓪᓗᒋᑦ ᐊᒥᓱᑦ ᐆᒪᔫᓂᖏᓐᓂᒃ ᑕᑯᓐᓇᙳᐊᕈᑏᑦ, ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᑦ, ᐊᒻᒪᓗ 

ᐊᖑᓇᓱᓐᓂᕐᒧᑦ ᑲᒪᔾᔪᓯᐅᔪᑦ ᓈᒻᒪᓂᕐᓴᐅᒻᒪᑕ ᑐᑭᓯᓇᕐᑐᒥᒃ ᐊᓚᒃᑲᕐᑐᒋᑦ ᖃᐅᔨᓴᕐᑎᒻᒪᕇᑦ ᓇᓗᓂᖏᑦ ᐊᒻᒪᓗ 

ᐱᑕᖃᕐᑐᓂ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᓴᙱᓂᐅᔪᓂᒃ ᐱᓪᓗᒋᑦ ᓇᓗᓇᐃᔭᕐᓯᒪᔪᑦ ᑐᓴᕋᑦᓴᑦ ᐊᑭᐊᓂ ᑖᒃᑯᐊ ᑐᕌᕐᑕᐅᔪᑦ 

ᕿᒥᒡᕈᔭᐅᒍᓐᓇᕐᓂᖏᑕ.  ᑭᓯᐊᓂ, ᑐᕌᙱᑦᑐᖅ ᐊᑐᓕᖁᔨᓂᕐᒥᒃ ᓇᓗᓇᐃᕐᑕᓂ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑲᒪᔾᔪᑎᐅᔪᓂᒃ 

ᐱᔾᔪᑕᐅᓪᓗᓂ ᑕᒪᓐᓇ ᐱᑕᖃᕆᐊᖃᕋᔭᕐᓂᖓ ᓇᓗᓇᐃᕐᓗᒋᑦ ᓇᓗᓇᐃᕐᑕᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᑦ, ᑖᒃᑯᐊ ᐅᓪᓗᒥᒧᑦ 

ᐱᑕᖃᕐᓯᒪᙱᑦᑐᑦ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ.  ᕿᒥᒡᕈᓪᓗᒋᑦ ᐆᒪᔫᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᕐᑐᑦ 

ᐊᖑᓇᓱᓐᓂᕐᒧᑦ, ᐊᑲᐅᓱᕆᕙᕗᑦ ᓯᕗᓪᓕᕐᒥᒃ ᖃᐅᔨᒪᓕᕐᓴᕐᓗᒍ ᑕᑯᓐᓇᙳᐊᒐᖅ 2 ᐊᖏᓗᐊᙱᑦᑐᒥᒃ ᐅᓗᕆᐊᓇᕐᓂᖓ 

ᐊᑐᕐᑕᐅᒍᓐᓇᕐᑐᖅ ᐱᓪᓗᒍ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᖅ 1.  ᑕᒪᓐᓇ ᓇᓗᓇᐃᕐᓯᒐᔭᕐᑐᖅ ᐊᕐᓇᓗᓐᓂ ᐊᖑᓇᓱᓪᓗᓂ 

ᐊᑯᓚᐃᓐᓂᖏᓐᓂᒃ ᖃᓂᒋᔭᖓᓂ ᒪᑐᒪ h = 0.02-0.03, ᑖᓐᓇ ᐊᔾᔨᖓ ᐱᒋᐊᕐᓗᓂ ᐊᖑᓇᓱᒐᑦᓴᑦ 

ᖃᓄᐃᓪᓗᐊᕐᓂᖏᓐᓂᒃ ᐃᒫᑎᒋ 8-12 ᐊᕐᓇᕐᓗᐃᑦ ᓇᓄᐃᑦ/ᐊᒡᕌᒍᒥ.   ᑕᓐᓇ ᐊᔾᔨᖓ ᐅᑯᐊ ᑲᑎᑦᑐᒋᑦ (ᓲᕐᓗ, 

ᐊᕐᓇᕐᓗᐃᑦ ᐊᒻᒪᓗ ᐊᖑᓴᓪᓗᐃᑦ) ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ ᐃᒫᓪᓗᐊᒐᓚᒃ 2.0-3.0% ᐃᓱᒪᒋᓗᒍ 1:1 

ᐊᖑᓴᓪᓗᐃᑦ−ᐊᕐᓇᓗᓐᓄᑦ ᐋᕿᑦᓯᒪᒍᑦ ᐊᖑᓇᓱᓪᓗᓂ ᐅᕝᕙᓘᓐᓃᑦ ᐃᒫᓪᓗᐊᒐᒃ 3.0-4.5% ᐃᓱᒪᒋᓗᒍ 2:1 

ᐊᖑᓇᓪᓗᐃᑦ−ᐊᕐᓇᓗᓐᓄᑦ ᐋᕿᑦᓯᒪᒍᑦ. 

ᐊᕐᓇᓗᓐᓂᒃ ᐊᖑᓇᓱᓐᓂᕐᒧᑦ ᐋᕿᑦᓯᒪᒍᑦ ᖃᐅᔨᓂᐅᒐᓱᐊᓗᐊᕐᑐᖅ ᐃᒪᐃᒻᒪᖔᑦ ᐃᓱᓴᒋᓗᒍ ᐊᖑᓇᓱᓪᓗᓂ 

ᑲᒪᔾᔪᑎᐅᔪᖅ ᓄᖒᑦᓯᕙᓪᓕᐊᓂᐅᙱᒻᒪᖔᑦ, ᐱᔾᔪᐅᓪᓗᓂ ᐊᕐᓇᕐᓗᐃᑦ ᓇᓄᐃᑦ ᐱᒻᒪᕆᐅᓂᕐᓴᐅᒻᒪᑕ ᐱᑕᖃᕐᑐᑦ 

ᐊᒥᓱᕈᕐᐸᓪᓕᐊᓂᖏᓐᓄᑦ (Eberhardt 1990).  ᑐᙵᕕᒋᓗᒋᑦ ᓯᕗᓪᓕᕐᓂᒃ ᖃᐅᔨᓴᕈᑏᑦ ᑭᓲᓂᖏᓐᓂᒃ−ᓂᕈᐊᕐᓗᓂ 

ᐊᖑᓇᓱᓐᓂᐅᑉ (Taylo4 ᐊᓯᖏᓪᓗ 2008; Regehr ᐊᓯᖏᓪᓗ 2017b) ᐊᑲᐅᓯᕆᕙᕗᑦ ᐃᒫᒃ ᐊᕐᓇᓗᓐᓂᒃ 

ᐊᖑᓇᓱᓐᓂᖅᑦ ᒫᓂ 0.02-0.03 ᐃᓚᖃᕐᓗᒋᑦ 2:1 ᐊᖑᓴᓪᓗᐃᑦ−ᐊᕐᓇᓗᓐᓄᑦ ᐋᕿᑦᓯᒪᒍᑦ ᐃᒪᐃᔾᔮᕙᓪᓚᐃᖏᒻᒪᑦ 

ᓄᖒᑦᓯᒍᑕᐅᓗᓂ ᐊᖑᓴᓪᓗᓐᓂᒃ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ, ᐃᒪᐃᑉᐸᑦ ᐊᕐᓇᓗᓐᓂᒃ 

ᐊᖑᓇᓱᓐᓂᕐᒧᑦ ᐊᑯᓚᐃᓐᓂᖏᑦ ᐊᓂᐃᓴᓐᓂᕐᓴᐅᑉᐸᑕ ᐊᒥᓲᓂᕐᓴᓂᒃ ᓄᖒᑦᓯᕙᓪᓕᐊᖏᓪᓗᓂ ᐱᔭᐅᒍᓐᓇᕐᑐᓂᒃ ᐱᓪᓗᒋᑦ 

ᐊᕐᓇᕐᓗᐃᑦ ᓇᓄᖃᐅᕐᑐᒥ (Taylor ᐊᓯᖏᓪᓗ 2008; Regehr ᐊᓯᖏᓪᓗ 2017b).  ᑭᓯᐊᓂ, ᐊᔪᓚᐅᕐᑐᒍᑦ ᓇᒻᒥᓂᖅ 

ᕿᒥᒡᕈᓂᕐᓯᒥᒃ ᐆᒪᔫᓂᖏᓐᓄᑦ ᐊᑦᑐᐃᔪᓂᒃ ᑭᓲᓂᖏᓐᓂᒃ−ᓂᕈᐊᕐᓗᓂ ᐊᖑᓇᓱᓐᓂᕐᒥᒃ ᐱᔾᔪᑕᐅᓪᓗᓂ ᕿᒥᒡᕈᓂᖅ 

ᑖᒃᑯᓂᖓ ᐅᓂᒃᑳᓂᒃ ᐱᔾᔪᑎᖃᓚᐅᙱᒻᒪᑦ ᐊᕐᓇᕐᓗᐃᓐᓇᕐᓂᒃ ᓇᓄᕐᓂᒃ.  ᑕᒪᓐᓇ ᐱᑕᖃᕆᐊᖃᓚᐅᕐᑐᖅ ᐱᔾᔪᑕᐅᓪᓗᓂ 

ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓃᑦ, ᐊᖏᓂᕐᐹᖅ ᖃᐅᔨᓴᕐᑐᓂ ᑲᒪᒍᓯᐅᔪᖅ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ 

ᓇᓄᖃᐅᕐᑐᒥ ᐊᓂᒍᕐᑐᓂ ᖁᓕᓂ ᐊᒡᕌᒍᓂ, ᐱᑕᖃᒃᑲᐃᒍᓐᓇᕐᒪᑦ ᓱᓕᔪᓂᒃ ᒥᒃᓴᐅᓴᒍᑎᓂᒃ ᑲᑎᑦᑐᒋᑦ 

ᖃᓄᐃᓪᓗᐊᕐᒪᖔᑕ ᑭᓯᐊᓂ ᐱᑕᖃᕋᓂ ᓈᓴᐅᑎᓂᒃ ᓇᓄᖃᐅᕐᑐᑲᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐊᑐᓗᐊᕐᑐᓂᒃ 

ᐱᑕᖃᕆᐊᓕᓐᓂᒃ ᐆᑦᑐᕋᕐᓗᓂ ᐊᕐᓇᕐᓗᓐᓂᒃ ᐊᒻᒪᓗ ᐊᖑᓴᓪᓗᓐᓂᒃ ᐊᑕᐅᑦᓯᒃᑯᑦ. 

ᕿᑎᖓᓃᒍᑦ ᐊᖑᓇᓱᓪᓗᓂ ᑲᒪᔾᔪᓯᐅᔪᓄᑦ ᓇᓗᓇᐃᕐᓯᔪᖅ ᖁᓪᓕᓃᑦᑐᑦ ᐃᑲᔪᕐᐸᓪᓚᐃᒻᒪᑕ ᐃᓄᐃᓴᓪᓕᓗᒋᑦ  

ᐊᓯᐅᔨᔭᑦ ᐱᕕᑦᓴᑦ ᓂᕿᑦᓴᓂᒃ ᐊᑐᕐᑕᐅᓂᖏᑦ ᐱᑕᖃᕐᑐᑦ ᐃᒪᐃᑦᑑᓂᕐᓴᐅᑉᐸᑕ ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 1, ᒥᑭᓪᓕᒋᐊᕐᓗᒋᑦ 

ᐱᕕᑦᓴᐅᔪᑦ ᐊᖏᔪᒥᒃ ᐃᓚᙵᐃᔭᐃᓗᐊᕐᓂᕐᒥᒃ ᐱᑕᖃᕐᑐᑦ ᐃᒪᐃᑦᑑᓂᕐᓴᐅᑉᐸᑕ ᑕᑯᓐᓇᙳᐊᕐᑕᖅ 3a.  ᐱᓕᕆᓗᓂ 
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ᐱᒋᐊᕐᓂᖓᓂᒃ ᐊᕐᓇᕐᓗᓐᓂᒃ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ ᒫᓂ 0.02-0.03, ᑐᓴᕋᑦᓴᑦ ᑐᓂᔭᑦ ᐅᕙᓂ ᐅᓂᒃᑳᓂ 

ᐃᑲᔪᕈᓐᓇᕐᑐᑦ ᐊᐅᓚᑦᖅᓯᓂᕐᒧᑦ ᓴᙱᓂᓖᑦ ᐅᖁᒪᐃᑎᑦᓯᓗᑎᒃ ᐱᐅᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐱᐅᙱᓐᓂᖏᓐᓂᒃ 

ᐃᓄᐃᓴᓐᓂᕐᓴᑦ ᐊᒻᒪᓗ ᐊᒥᓲᓂᕐᓴᑦ ᐊᖑᓇᓱᒐᑦᓴᑦ ᐃᓱᒪᒋᓗᒋᑦ ᐆᒪᔫᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᕈᑏᑦ, ᐱᕕᑦᓴᐅᔪᑦ ᐊᑐᕐᑕᑦ, 

ᐊᒻᒪᓗ ᐊᓯᖏᑦ ᐃᓱᒪᒋᔭᑦ (ᓲᕐᓗ, ᐃᓄᐃᑦ ᐅᓗᕆᐊᓇᕐᑐᒦᓐᓂᖏᑦ).  ᓱᓕᑦᑕᐅᖅ, ᐊᔾᔨᓯᐅᕐᓗᒋᑦ ᓯᕗᓂᑦᑎᓐᓂ 

ᓇᒦᓐᓂᖏᓐᓂᒃ ᓈᓴᐅᑏᑦ ᒫᓂ ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ ᐊᑭᐊᓂ ᐆᒪᔫᓂᖏᓐᓄᑦ 

ᑕᑯᓐᓇᙳᐊᕐᑕᑦ ᐅᕙᓂ ᐅᓂᒃᑳᓂ ᐃᑲᔪᕈᓐᓇᕐᑐᖅ ᑐᑭᓯᓗᓂ ᖃᓄᖅ ᓇᔪᒐᕐᓂᒃ ᐊᓯᐅᔨᓂᖏᑦ ᐊᑦᑐᐃᒻᒪᖔᑕ 

ᓇᓄᖃᐅᕐᑐᒥᒃ ᐊᒻᒪᓗ, ᐊᖏᓪᓕᒋᐊᕐᓗᒍ, ᓇᓪᓕᐊᒃ ᑕᑯᓐᓇᖑᐊᕐᑕᖅ ᐊᑑᑎᖃᕐᓂᕐᐹᖑᒻᒪᖔᑦ ᐊᐅᓚᑦᓯᓂᕐᒥ. 

ᐃᓘᓐᓇᑎᒃ ᐊᖑᓇᓱᓐᓂᕐᒧᑦ ᑲᒪᔾᔪᓯᐅᔪᑦ ᐅᕙᓂ ᐅᓂᒃᑳᓂ ᒪᓕᑦᑐᑦ “ᓄᓇᒥᒃ−ᐊᑐᕐᓂᖏᓐᓂᒃ” ᐊᖑᓇᓱᒃᑕᓂᒃ 

ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑲᒪᒍᓯᐅᔪᖅ (Regehr ᐊᓯᖏᓪᓗ 2017b), ᐊᔾᔨᒐᓚᖓ ᐆᒪ “ᐊᓯᕈᒍᓐᓇᕐᑐᓂᒃ ᐊᐅᓚᑦᓯᓂᖅ” 

ᑲᒪᒍᓯᐅᔪᖅ ᐊᑐᓕᖁᔭᖓᑦ ᐅᕙᓂ ᓇᓄᐃᑦ ᐅᐸᒐᖏᑦ ᓄᓇᐃᑦ (2015).  ᓄᓇᒥ−ᐊᑐᕐᓂᖏᓐᓂᒃ ᐊᐅᓚᑦᓯᓂᖅ ᑐᑭᓕᒃ 

ᐃᒫᒃ ᐊᖑᓇᓱᒐᑦᓴᑦ ᖃᓄᐃᓪᓗᐊᕐᓂᖏᑦ ᐊᔾᔨᒌᑉᐸᔾᔮᖏᒻᒪᑕ ᓯᕗᓂᑦᑎᓐᓂ, ᑭᓯᐊᓂ ᓄᑖᙳᕆᐊᕐᑕᐅᕙᑦᑐᑦ ᐃᓛᓐᓂᒃᑯᑦ 

ᐊᑐᕐᑐᒋᑦ ᓄᑖᑦ ᓈᓴᐅᑏᑦ ᐅᕙᙵᒃ ᖃᐅᔨᓴᕐᑎᒻᒪᕇᑦ ᖃᐅᔨᕐᓂᖏᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐊᓯᖏᑦ ᐱᕕᓴᑦ ᐱᓪᓗᒋᑦ ᒫᓐᓇ 

ᖃᓄᐃᓕᕐᓂᖏᑦ (ᓲᕐᓗ, “ᓄᓇ”) ᓇᓄᖃᐅᕐᑐᓂ.  ᑖᓐᓇ ᐱᑕᖃᕆᐊᓕᒃ ᐃᓚᖃᕐᓗᓂ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ−ᐊᐅᓚᑦᓯᓂᕐᒧᑦ 

ᐋᕿᑦᓯᒪᔪᒥᒃ ᐊᒻᒪᓗ ᓱᓕᔪᒥᒃ ᐊᙳᑕᐅᔪᓂᒃ ᖃᐅᔨᒪᒐᓱᐊᕐᓂᖅ.  ᐱᓗᐊᕐᑐᒥᒃ, ᕿᒥᒡᕈᓂᕗᑦ ᐃᓱᒪᒍᑕᐅᓚᐅᕐᑐᖅ ᐃᒫᒃ 

ᓄᑖᑦ ᖃᖓᑕᔫᒃᑯᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐱᔭᕇᕐᑕᐅᕙᓐᓂᐊᕐᒪᑕ ᑕᐃᒪᙵᑦ 5 ᐊᒡᕌᒍᑦ ᐊᓂᒍᕋᐃᑉᐸᑕ ᐱᑕᖃᕐᓗᑎᒃ ᓱᓕᔪᓂᒃ 

ᐊᔾᔨᒐᓚᖏᓐᓂᒃ 2012 ᐊᒻᒪᓗ 2016 (Obbard ᐊᓯᖏᓪᓗ 2015, 2018).  ᐱᑕᖃᕐᐸᑦ ᓇᓗᓇᕈᒻᒥᒃ ᐊᔪᙱᓐᓂᖓᓂᒃ 

ᐊᑐᓕᕐᑎᑕᐅᓂᖓᑕ ᓄᓇᒥᒃ−ᐊᑐᕐᓂᖏᓐᓂᒃ ᐊᖑᓇᓱᓐᓂᕐᒧᑦ ᐊᐅᓚᑦᓯᓂᕐᒥᒃ ᑖᒃᑯᓇᓂ ᐱᑕᖃᕐᑐᓂ, 

ᐱᓗᐊᑦᑕᐃᓕᓂᕐᓴᐅᓗᓂ ᑲᒪᒍᓯᐅᔪᖅ ᐊᖑᓇᓱᓐᓂᕐᒥᒃ (ᓲᕐᓗ, ᐃᓄᐃᓴᓐᓂᕐᓴᐅᓗᒋᑦ ᐊᔪᙱᑕᑦ ᐊᖑᓇᓱᒃᑕᐅᓂᕐᒥᒃ) 

ᐱᑕᖃᕆᐊᖃᕋᔭᕐᑐᖅ ᒥᑭᔾᔫᒥᑎᒐᓱᐊᕐᓗᒍ ᐅᓗᕆᐊᓇᕈᑦ. 

ᖃᐅᔨᔭᕗᑦ ᑐᑭᑖᕐᑕᐅᒋᐊᓖᑦ ᐅᔾᔨᑐᑦᓯᐊᕐᓗᓂ ᐱᔾᔪᑕᐅᓪᓗᑎ ᐃᓄᐃᓴᒃᑐᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᑎᑎᕋᕐᓯᒪᔪᑦ 

ᓂᒋᐊᓂ ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ, ᐱᔭᕇᕐᓯᒪᙱᑦᑐᑦ ᑐᑭᓯᒪᓃᑦ ᖃᓄᖅ ᓯᑯᒥᒃ ᐊᓯᐅᔨᓂᖅ 

ᐊᑦᑐᐃᒻᒪᖔᑦ ᓇᓄᐃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐊᑐᕐᓂᖏᓐᓂᒃ ᐱᔭᕆᐊᑭᑦᑐᓂᒃ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ 

ᐆᑦᑐᕋᐅᑎᓂᒃ ᐃᓚᖃᙱᑦᑐᓂᒃ ᐊᖑᓴᓪᓗᓐᓂᒃ ᓇᓄᕐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᓇᓗᓇᐃᔭᕐᓯᒪᔪᓂᒃ ᑲᒪᒍᓯᐅᔪᓂᒃ 

ᕿᑐᕐᖏᐅᕈᓯᖏᓐᓂᒃ.  ᐆᑦᑐᕋᐅᑎᕗᑦ ᑲᒪᒋᔭᖅ ᐱᑕᖃᓚᐅᙱᑦᑐᖅ ᐊᑑᑎᓕᒻᒥᒃ ᐱᓗᐊᑦᑕᐃᓕᓂᕐᒧᑦ ᐃᓱᒪᒋᔭᓂᒃ 

ᐱᓪᓗᒋᑦ ᐊᑦᑐᐃᓂᖏᑦ ᐊᖑᓇᓱᓐᓂᐅᑉ ᐅᕝᕙᓘᓐᓃᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᑕ.  ᓱᓕᑦᑕᐅᖅ, TWG ᐱᔾᔪᑕᐅᓚᐅᕐᑐᖅ 

ᐃᓄᐃᓴᑦᑐᓂᒃ ᑐᑭᒧᐊᕈᑎᓂᒃ ᐅᑯᓇᙵᑦ ᐃᑉᐱᒋᔭᓖᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᓴᙱᓂᓖᑦ ᐱᓪᓗᒋᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᑐᕌᒐᐅᔪᑦ 

ᐅᕝᕙᓘᓐᓃᑦ ᐅᓗᕆᐊᓇᕈᑏᑦ ᐊᑐᕐᑕᐅᒍᓐᓇᕐᓂᖏᑦ.  ᐅᓂᒃᑳᓂ, ᐅᖃᓕᒪᐅᓯᖃᓚᐅᕐᑐᒍᑦ ᐊᒥᓱᓂᒃ ᐊᖅᑯᑕᐅᒍᓐᓇᕐᑐᓂᒃ 

ᒥᑭᔾᔫᒥᑎᒐᓱᐊᕐᓗᒋᑦ ᐆᒪᔫᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᕈᑏᑦ ᐊᑕᔪᑦ ᐃᓄᐃᑦ−ᑕᐃᒪᐃᑎᑕᖏᑦ ᐃᓚᙵᐃᔭᐃᒍᑏᑦ.  ᑖᒃᑯᐊ 

ᐃᓚᖃᕐᑐᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ ᐊᒻᒪᓗ ᖃᐅᔨᒪᒐᓱᐊᕐᓂᕐᒥᒃ ᑲᒪᒋᓗᒋᑦ ᑎᑎᕋᕐᓯᒪᔪᓄᑦ ᐱᑕᖃᙱᓗᐊᕈᑏᑦ ᒫᓂ ᓂᒋᐊᓂ 

ᑭᕙᓪᓕᐅᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᑕ ᓇᓄᖃᐅᕐᑐᒥ, ᐊᒻᒪᓗ ᐃᓱᒪᒋᔭᑦ ᐊᒥᓱᓂ ᖁᕝᕙᓯᓪᓕᕇᓂ ᐋᕿᑦᓯᒪᔪᖅ ᐊᑖᒍᑦ 

ᖁᕝᕙᐸᓪᓕᐊᔪᑦ ᐊᐅᓚᑦᓯᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐱᓗᐊᑦᑕᐃᓕᓂᕐᒧᑦ ᑲᒪᒋᔭᑦ ᐊᑕᒻᒪᖔᑕ ᐋᕿᑦᑕᐅᒪᒌᕐᑐᓄᑦ ᓇᓄᖃᐅᕐᑐᑦ 

ᖃᓄᐃᓐᓂᖏᓐᓄᑦ. 



ᐊᖓᔪᖃᐅᑏᑦ ᓇᐃᓈᕈᑎᖏᑦ 
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