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ᑐᕆᐊᕗ (ᐊᕙᑎᓄᑦ ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ, ᑭᓪᓕᓯᓂᐊᕐᓃᑦ ᓴᓇᓯᒪᔪᓪᓗ—ᓄᓇᑭᑦᑐᑦ 73 

ᐅᐊᓐᓇᒥᐅᓪᓗ), Hᐃᐊᑐ ᐳᕆᒃ ᓲᐱ ᕙᔅᑐᓗ (ᐃᖃᓗᓕᕆᔨᒃᑯᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓪᓗ ᑲᓇᑕᒥ), ᔭᓐ ᓂᐅᓪ 74 

(ᔪᑕ ᐱᓕᕆᕝᕕᖓᑦ ᓄᓇᓂᑦ ᐊᑐᒐᔅᓴᓄᑦ-ᐆᒪᒧᓂᑦ ᐊᑐᒐᔅᓴᑦ), ᕕᓗ ᐃᖕᓕᔅᓗ (ᑲᕈᑕᓐ ᓯᓚᑦᑐᖅᓴᕝᕕᔾᔪᐊᖅ). 75 

ᐃᓕᓴᕆᐊᐅᕗᑦ ᓇᑯᕐᒦᓪᓗ ᑕᐃᕕᑦ ᔮᓐᔅᒧᑦ (ᐊᐅᐴᑕ ᐊᕙᑎᓄᑦ ᒥᕐᖑᐃᖅᓯᕝᕕᓕᕆᔨᓄᓪᓗ), ᐃᔅᓯᑎᕋ ᓴᐃᓐᑦ 76 

ᓗᐃ (ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ ᒥᓂᔅᑐᕆᖓ ᐊᕙᑎᓄᑦ ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄᑦ), ᑕᖕᑲᓐ ᒪᑯᓪ, ᔪᓕ ᔅᑐᕕᒃᔅ  77 

(ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ ᓇᐹᖅᑐᓃᑦ, ᓄᓇᐃᑦ ᓄᓇᓂᑦ ᐊᑐᒐᔅᓴᓄᑦ ᐊᐅᓚᓃᑦ), ᐊᓐ ᒪᑭᐊᓗ (ᐊᕙᑎᓄᑦ ᓯᓚᐃᓪᓗ 78 

ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ -ᓄᓇᑭᑦᑐᓂ), ᐃᐅᕆᒃ ᒍᕈᔅ (ᐊᕙᑎᓄᑦ 79 

ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ —ᐸᓯᕕᒃ ᓄᓇᓂ), ᒐᕙᒪᖓᑦ 80 

ᓄᓇᑦᓯᐊᑉ - ᓄᓇᐃᑦ, ᑲᐃᑦᓕᓐ ᑰᐳ (ᒍᕆᑦᑎᓐ ᓄᖑᔭᖏᑦᑐᓄᑦ ᐊᑐᒐᒃᓴᓄᑦ ᑲᑎᒪᔨᖏᑦ), ᑲᓐᑕ ᓇᒪ  (ᒍᕆᑦᑎᓐ 81 

ᐃᓄᖏᑕ ᑲᑎᒪᔨᖏᑦ), ᑎᒻ ᐴᓪ (ᒪᓂᑐᐸᒥ ᐱᕈᖅᑐᓂᒃ ᐊᑐᒐᒃᓴᓂᒡᓗ ᓴᓇᓃᑦ), ᑕᓂᑲ Hᐅᒐᓐ  (ᐊᕙᑎᓄᑦ 82 

ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ -ᐅᐊᓐᓇᒥ ᓄᓇᓂ), ᑲᐃᐅᓪ ᕆᑦᑎ 83 

(ᓄᓇᕘᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᑲᑎᒪᔨᖏᑦ), ᐃᕝᔅ ᐊᐅᐳᕆ, ᒥᓯᐊᓪ ᕈᐱᐊᕐ, ᕕᕋᓂᒃ ᑲᓇᓕ (ᐊᕙᑎᓄᑦ ᓯᓚᐃᓪᓗ 84 

ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ -ᑯᐱᐊᒃ ᓄᓇᖓ), ᔭᓐ ᐳᕆᐊᑦ (ᐊᕙᑎᓄᑦ 85 

ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ -ᐊᓐᑎᐊᕆᐅ ᓄᓇᓂ), ᓯᐊᓕ ᒐᕐᓚᓐ 86 

(ᒐᕙᒪᖓᑦ ᓂᐅᕙᐅᓐᓚᓐ ᓚᐸᑐᐊᓪᓗ), ᐊᐅᕇᐊᓪ ᓴᒡᓇᓐ-ᓚᕗᐊᑦᑑᓐ, ᑲᓖᓐ ᒧᕐᓯᓴᓐ, ᓕᐊ ᑎ ᕗᐊᕆᔅᑦ, ᒪᑦ 87 

ᕕᐊᑉ, ᐲᑦ ᓯᓐᑭᓐᔅ, ᐊᓕᓴᓐ ᑳᓯᑎ, ᔭᐃ ᕗᕋᓐᓴᓐᓗ (PCA) ᐊᓐᔨᓚ ᐸᕋᑲᑦᓗ, ᑕᒪᔅ ᑯᓪᑐ, ᒥᒐᓐ ᔅᑕᓐᓕ, ᒋᓇ ᔅᑲᓪᒃᓗ 88 

(ᐊᕙᑎᓄᑦ ᓯᓚᐃᓪᓗ ᐊᓯᔾᔨᕐᓂᖏᓐᓄ ᑲᓇᑕᒥ,  ᑲᓇᑕᒥ ᐆᒪᔪᓕᕆᓂᕐᓄᑦ ᐱᔨᑦᓯᕋᕐᓃᑦ —ᐆᒪᔪᑦ 89 

ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑎ ᑎᑎᕋᕝᕕᓪᓗᐊᑕᖅ) ᐅᖃᐅᓯᒃᓴᖃᓚᐅᕐᒪᑕ ᒐᕙᒪᖃᑎᒌᓄᑦ ᕿᒥᕐᕈᔭᐅᑎᓪᓗᒋᑦ.  90 
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ᓇᓘᒪᓱᖅᑐᑦ (Phalaropus lobatus) ᐊᑯᓐᓂᖅᓱᖅᑐᓂ ᓯᔾᔭᕆᐊᖑᔪᖅ ᐃᓚᒌᓂᑦ ᔅᑯᓗᐸᓯᑕᐃᓂᑦ. ᓇᓘᒪᓱᖅᑐᑦ 93 

ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑐᕐᖏᐅᓲᖅ ᐃᕙᕙᑦᑐᓂ ᐅᐊᓐᓇᓂ ᓄᓇᓂ ᐊᒥᐊᓕᒐᐅᑉ ᐅᐊᓐᓇᖓᓂ, ᑕᕆᐅᑉ ᐊᑭᐊᓂ ᐊᐃᓯᐊᒥᓗ. 94 

ᐊᒥᐊᓕᒐᐅᑉ ᐅᐊᓐᓇᖓᓂ ᐃᕙᓲᖅ ᓯᔾᔭᓕᒫᖏᓐᓂ ᐊᓚᔅᑲᒥᑦ ᓂᐅᕙᐅᓚᓐᒧᑦ ᓄᓇᐃᓐᓇᕐᓂᓗ ᔫᑲᓐᑯᑦ ᒪᓂᑐᐸᐅᑉ 95 

ᐅᐊᓐᓇᖓᒍᑦ, ᐊᓐᑎᐊᕆᐅᒃᑯᑦ ᑯᐸᐃᒡᓗ ᓚᐸᑐᐊᑉ ᓯᔾᔭᖏᓐᓄᑦ. ᓇᓘᒪᓱᖅᑐᑦ ᐊᓯᐊᓄᐊᓲᖅ ᐊᑦᓚᓐᑎᒃ ᐸᓯᕕᒃᓗ 96 

ᓯᔾᔭᖏᑎᒍᑦ ᓄᓇᐃᓐᓇᒃᑯᓪᓗ ᐊᒥᐊᓕᒐᐅᑉ ᐊᐅᓐᓇᖓᓂ ᐅᑮᓪᓗᐊᑕᖅᑐᑎᒃ ᑕᕆᐅᕐᒥ ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᖓᓂ, 97 

ᓯᔾᔭᖏᑕ ᓵᖏᓐᓂ ᐃᐊᑯᐃᑐᐊ ᐳᕈ, ᓯᓕᓗ.     98 

ᓇᓘᒪᓱᖅᑐᑦ ᓇᓗᓇᐃᖅᑕᐅᓚᐅᖅᑐᑦ ᐊᑐᐃᓐᓇᖏᑦᑐᓄᑦ ᐃᓱᒫᓘᑕᐅᔪᑐᑦ ᑲᑎᒪᔨᓂᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ 99 

ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ ᐆᒪᔪᓄᑦ ᑲᓇᑕᒥ (COSEWIC)  2014ᒥ ᓇᓗᓇᐃᖅᓯᒪᓚᐅᕆᓪᓗᑎᓪᓗ ᑕᐃᒪᓐᓇ ᐸᕐᓇᔅᓯᒪᔪᑦ 100 

1ᒥ  ᐆᒪᔪᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ ᐱᖁᔭᕐᔪᐊᒻᒥ 2019ᒥ.  2004ᒥᓂᑦ,  IUCN ᐊᐅᐸᖅᑐᓄᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 101 

ᑲᑎᖅᓱᖅᓯᒪᕙᐃᑦ ᓄᓇᕐᔪᐊᕐᒥ ᓯᔾᔭᕆᐊᖑᖃᑎᒌᑦ ᐃᓱᒫᓗᓐᓇᓛᖑᖏᑦᑐᑦ ᓇᐃᑦᑐᓲᕝ ᑲᑎᖅᓱᖅᓯᒪᓪᓗᓂᒋᓪᓗ 102 

ᓯᔾᔭᕆᐊᖑᖃᑎᒌᑦ G4 ᑐᑦ- ᐅᓗᕆᐊᓇᖏᑦᑐᒦᑦᑐᑦ 2001ᒥᓂᑦ. ᓇᓘᒪᓱᖅᑐᑦ ᓴᐳᔾᔭᐅᓯᒪᔪᑦ ᑲᓇᑕᒥ ᐃᓗᐊᓂ 103 

ᐊᓯᐊᓄᐊᓲᑦ ᑎᒻᒥᐊᓄᑦ ᑲᑎᒪᓂᕐᓂᑦ ᐱᖁᔪᐊᕐᔪᐊᕐᒥ.     104 

 ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᔪᑦ 2.3 ± 0.7 ᒥᓕᐊᓐ  ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᑲᓇᑕᒥ ᒪᓕᑦᑐᒋᑦ  ᐅᑭᐅᖅᑕᖅᑐᒥ ᐱᓕᕆᓂᖅ 105 

ᐊᕕᔅᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ. ᒪᓕᑦᑐᒋᑦ ᐱᑕᖃᓗᐊᖏᑦᑐᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ, 106 

ᐅᓄᕐᓂᖏᑦ ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᓇᓱᒋᔭᐅᔪᑦ. ᐊᑦᓚᓐᑎᒃ ᑲᓇᑕᒥ ᓄᓇᕐᔪᐊᕐᒥᓗ ᓯᔾᔭᒥᐅᑕᓄᑦ ᑎᒻᒥᐊᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ 107 

ᓇᓗᓇᐃᖅᓯᖅᑰᔨᔪᑦ ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᔪᑐᑦ 7.6 ᐳᓴᓄᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐃᓚᖓᒍᑦ ᓄᓇᒋᔭᖏᑎᒍᑦ. ᖃᐅᔨᓴᕐᓃᑦ 108 

ᑲᖏᖅᑐᐊᓂ ᕙᓐᑕᐃᒥ, ᓂᐅ ᐳᕋᓐᔅᕕᒃᒥ, ᐅᑭᐊᒃᓵᒃᑯᑦ ᓅᑦᑐᓄᑦ ᓄᖅᑲᖓᕝᕕᓪᓚᕆᐊᓗᒃ, ᐅᖃᖅᑰᔨᕗᑦ 109 

ᐅᓄᕈᓐᓃᓪᓚᓚᐅᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᑦ 1980 ᐱᒋᐊᕐᓂᖏᓐᓂ. ᐃᓱᒪᓯᒪᔪᑦ ᐅᓄᕈᓐᓃᕐᓃᑦ ᑕᐃᒪᐃᑎᑕᐅᔪᕕᓃᑦ 110 
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ᓂᑭᖅᓴᖃᕈᓐᓃᕈᑕᐅᓪᓗᑎᒃ ᐅᑮᕝᕖᒋᖃᑦᑕᖅᑕᖏᓐᓂ. ᑖᒃᑯᐊ ᐅᓄᕈᓐᓃᕐᓃᑦ ᐅᓄᕐᓂᕐᓄᑦ 112 

ᐅᓗᕆᐊᓇᕈᑕᐅᓯᒪᑐᐃᓐᓇᕆᐊᓖᑦ ᐅᓄᕐᓃᑦ ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᖏᓐᓇᖅᑰᔨᒻᒪᑕ.  113 

ᖃᓄᐃᒻᒪᓪᓚᑦᑖᖅ ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᒻᒪᖔᑕ ᓇᓗᔭᐅᔪᖅ. ᓯᓚᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᑦ ᓱᕋᐃᒻᒪᑕ ᓈᒪᔅᓱᑐᑦ ᐃᓂᖏᓐᓂᒃ 114 
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ᓇᑭᓪᓗᐊᑕᕐᓗ ᐅᖅᓱᓄᑦ ᓱᕈᐃᓃᑦ ᐅᓗᕆᐊᓇᓪᓚᒃᐳᑦ ᓯᔾᔭᕆᐊᓄᑦ, ᐱᓗᐊᖅᑐᒥᒃ ᐅᑮᕕᖏᓐᓂ ᑕᒪᒃᑮᑲᓴᑦ ᐊᒥᐊᓕᒐᐅᑉ 116 
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ᐊᓯᔾᔨᕐᓂᖏᓐᓄᑦ ᒪᖁᑦᑎᑕᐅᖏᑦᑐᓄᑦ ᐊᒻᒪᓗ ᐅᕝᕙᓘᓐᓃᑦ ᐃᒥᕐᓂᒃ ᐊᐅᓚᑦᓯᑦᓯᐊᖏᑦᑐᓄᑦ ᑲᖑᐃᓪᓗ (Chen 119 

caerulescens) ᕿᑐᕐᖏᐅᕝᕕᖏᑦ ᐳᔪᓐᓃᓕᖅᑐᑎᒃ ᐃᓚᖏᓐᓂ ᓄᓇᓂ. ᒨᑯᕆᒧᑦ ᓱᕈᐃᕈᓘᔭᖅᑐᑦ ᓇᒧᕈᓘᔭᖅ ᑭᓯᐊᓂ 120 
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ᐅᓪᓗᐊ  ᕿᒥᕐᕈᔭᐅᓂᐅᑉ: ᓅᕕᒻᐱᕆ 2014  
 

ᐊᑎᕆᒐᔪᒃᑕᖓ: (ᐅᓄᕐᓂᖏ): ᓇᓘᒪᓱᖅᑐᑦ 

  

ᑭᓪᓕᓯᓂᐊᕐᓂᒃᑯᑦ ᐊᑎᖓ: Phalaropus lobatus 

 

ᑲᑎᒪᔩᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ  ᐆᒪᔪᓄᑦ  ᑲᓇᑕᒥ ᖃᓄᐃᓕᖓᓂᖏᑦ: 

ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ  ᐃᓱᒫᓘᑕᐅᔪᑦ 

 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓂᖓᓄᑦ:  

ᑖᓐᓇ ᑎᖕᒥᐊᖅ ᓄᖑᑉᐸᓪᓕᐊᓯᒪᔪᖅ 40 ᐊᕐᕌᒍᓂ ᕿᒪᑦᑕᑦᑎᓐᓂ ᐊᑑᑎᖃᑦᑎᐊᖅᑐᒥ ᑕᖃᐃᖅᓯᕝᕕᖓᓂ; 

ᑭᓯᐊᓂ ᐃᓗᐃᑦᑐᒃᑯᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᓄᐄᑉᐸᓪᓕᐊᔪᑦ ᐱᖓᓱᑦ ᑭᖑᕚᕇᓂ ᓇᓗᓇᐅᔪᑦ. ᑎᖕᒥᐊᖑᖃᑎᒌᑦ 

ᐅᓗᕆᐊᓇᑐᐃᓐᓇᕆᐊᓕᖕᓂᒃ ᓵᙵᕗᑦ ᕿᑐᕐᖏᐅᕝᕕᖕᒥᓂ ᐱᖃᓯᐅᑦᑐᒋᑦ ᐃᓂᖏᑦ ᓱᕋᑦᑎᔪᑦ ᐊᑦᑐᐊᔪᓄᑦ 

ᓯᓚᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᓐᓄᑦ. ᓱᕈᓄᑦᑕᐅᖅ ᖃᕗᑦᑕᐅᔪᓐᓇᕆᓪᓗᑎᒃ ᑭᓂᖅᑐᓄᓪᓗ ᑯᕕᔪᓄᑦ  

ᐊᓯᐊᓄᙵᐅᑎᓪᓗᒋᑦ ᐅᑭᐅᒃᑯᓪᓗ. ᑕᐃᒪᐃᑉᐳᖅ ᑎᒻᒥᐊᑦ ᐅᓄᖅᑐᐊᓘᓪᓗᑎᒃ ᑲᑎᖃᑦᑕᕋᒥᒃ ᑕᕆᐅᒻᒥ, 

ᐱᓗᐊᖅᑐᒥᒃ ᐃᖏᕐᕋᓃᑦ ᑲᑎᖅᓱᐃᕝᕕᖏᓐᓄᑦ ᓱᕈᓂᒃ.     

  

ᑲᓇᑕᒥ ᐱᑕᖃᖃᑦᑕᕐᓂᖏᑦ: 

ᔫᑳᓐ,  ᓄᓇᑦᓯᐊᖅ,  ᓄᓇᕗᑦ,  ᐳᕆᑎᔅ  ᑲᓚᒻᐱᐊ, ᐊᐅᐴᑕ,  ᓴᔅᑲᑦᑎᕗᐊᓐ,  ᒫᓂᑑᐸ,  ᐋᓐᑎᐊᕆᐅ, ᑯᐱᐊᒃ, 

ᓂᐅ ᐳᕋᓐᔅᕕᒃ,  ᐳᕆᓐᔅ  ᐃᑐᐊᑉ  ᕿᑭᖅᑕᖓ,  ᓅᕙ ᔅᑰᓯᐊ,  ᓂᐅᕙᐅᓐᓛᓐ ᓛᐸᑐᐊᓗ,  ᐸᓯᕕᒃ  ᑕᕆᐅᖓ, 

ᐅᑭᐅᖅᑕᖅᑑᑉ  ᑕᕆᐅᖓ, ᐊᑦᓛᓐᑎᒃ  ᑕᕆᐅᖓ 

 

ᑲᑎᒪᔩᑦ  ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ  ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ   ᐆᒪᔪᓄᑦ  ᑲᓇᑕᒥ  ᖃᓄᐃᓕᖓᓂᖏᑦ 

ᕿᒪᑦᑕᑦᑎᓐᓂ:  

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ  ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ ᓅᕕᒻᐱᕆ 2014ᒥ. 

* ᑲᑎᒪᔩᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ ᐆᒪᔪᓄᑦ ᑲᓇᑕᒥ (Committee on the Status of Endangered 159 

Wildlife in Canada (COSEWIC)) 160 

 161 

2. ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ  ᖃᐅᔨᒪᔭᐅᔪᑦ   162 
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ᐃᓱᒫᓘᑕᐅᔪᑦ3  ᐃᓗᐊᓂ ᐸᕐᓇᒃᓯᒪᔪᑦ  ᐆᒪᔪᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ ᐱᖁᔭᕐᔪᐊᖅᒥ (S.C. 2002,  C.29) 164 

2019ᒥ ᓇᓗᓇᐃᖅᑕᐅᓪᓗᑎᒡᓗ  ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ  ᑲᑎᒪᔩᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᑲᑎᒪᔩᑦ 165 

                                                 
3 ᐆᒪᔪᑦ ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ  ᑲᑉᐱᐊᓇᖅᑐᒦᑐᐃᓐᓇᕆᐊᓕᖕᓄᑦ ᓄᖑᓕᕐᓗᑎᒡᓘᓐᓂᑦ ᑲᑎᙵᔪᓄᑦ ᐆᒪᔪᓄᑦ 
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ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᓄᑦ ᐆᒪᔪᓄᑦ ᑲᓇᑕᒥ 2014ᒥ. ᐊᕕᒃᓯᒪᔪᓂ,  ᓇᓘᒪᓱᖅᑐᑦ 166 

ᑐᖑᔭᖅᑕᓂ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᕗᖅ  ᐆᒪᔫᖃᑎᒌᓄᑦ  ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊᒥ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓪᓗᓂᓗ 167 

ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ  ᐃᓱᒫᓘᑕᐅᔪᑦ ᐋᓐᑎᐊᕆᐅᒥ. ᓱᓕᒃᑲᓐᓂᖅ,  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  ᓇᓗᓇᐃᖅᑕᐅᓯᒪᕗᑦ 168 

ᐊᔅᓱᕉᑕᐅᔪᑐᑦ  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  10ᓂ ᑎᒻᒥᐊᓄᑦ ᓴᐳᔾᔭᐅᓯᒪᔪᓂ.4  169 

ᓄᓇᕐᔪᐊᕐᒥ,  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  ᓇᓗᓇᐃᖅᑕᐅᓯᒪᕗᑦ G4ᑐᑦ—ᐅᓗᕆᐊᓇᖏᑦᑐᒦᑦᑐᕉᖅ ᓇᐃᑐᓱᕝᑯᓐᓂᑦ 170 

(ᕿᒥᕐᕈᔭᐅᔪᑦ 2016ᒥ; ᑕᑯᒃᑭᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 1 ᓱᓕᒃᑲᓐᓂᕐᓄᑦ ᐃᓗᒃᑲᓐᓂᐊᒍᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᓄᑦ). IUCN 171 

ᐊᐅᐸᖅᑐᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᑲᑎᓲᑎᓯᒪᔭᖓᑦ ᑖᒃᑯᐊ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  ᐃᓱᒫᓘᑕᐅᖏᑦᑐᑕᑦ 2004 ᒥᓂᑦ; 172 

ᐅᓗᕆᐊᓇᖏᑦᑐᒦᓐᓂᖅᓴᐅᓯᒪᔪᑦ/ ᐃᓱᒫᓘᑕᐅᖏᑦᑐᑦ ᓯᕗᓪᓕᖅᐹᒧᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᕐᓄᐊᖅᑕᐅᓚᐅᕐᓂᖓᓂᑦ 173 

1988ᒥ (BirdLife International 2018).  174 

ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 1. ᓇᐃᓈᖅᓯᒪᔪᑦ ᑲᓇᑕᒥ ᐊᕕᔅᓯᒪᔪᓂ ᐅᕝᕙᓘᓐᓂᑦ ᐊᒥᐊᓕᒐᓂ ᐊᕕᔅᓯᒪᔪᓂ ᓇᐃᑐᓲᕝ 175 

ᓇᓗᓇᐃᖅᐸᐃᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐱᑕᖃᕝᕕᖏᓐᓂ ᐊᒥᐊᓕᑲᐅᑉ ᐅᐊᓐᓇᖓᓂ. ᐱᕝᕕᐅᔪᖅ: ᓇᐃᑐᓲᕝ, 2020.   176 

 ᓄᓇᕐᔪᐊᒥ (G) 

ᓇᓗᓇᐃᖅᓯᒪᓂᖓ 

ᒐᕙᒪᖃᑎᒌᓂ (G) 

ᓇᓗᓇᐃᖅᓯᒪᓂᖓ 
ᒐᕙᒪᖃᑎᒌᑦ ᐃᓗᐊᓂ (G) ᓇᓗᓇᐃᖅᓯᒪᓂᖓ 

G4 ᑲᓇᑕ 

N4N5B, N3N4N, 

N4N5M 

ᐊᐅᓪᐴᑕ (SU), ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ (S3S4B), 

ᓂᐅᕙᐅᓐᓚᓐ (S3S4N), ᓚᐸᑐᐊ (S4B,S4M), ᒫᓂᑑᐸ 

(S3S4B), ᓂᐅ ᐳᕋᓐᔅᕕᒃ (S3M), ᓄᓇᑦᑎᐊᖅ (S3B), ᓅᕙ 

ᔅᑰᓯᐊ (S2S3M), ᓄᓇᕗᑦ (S3B,S3M), ᐋᓐᑎᐊᕆᐅ 

(S3S4B), ᐳᕆᓐᔅ ᐃᑐᐊᑉ ᕿᑭᖅᑕᖓ (SNA),  ᑯᐸᐃᒃ 

(S3B), ᓴᔅᑲᑦᑎᕗᐊᓐ (S4B,S3M), ᔫᑳᓐ (S3B) 

ᐊᒥᐊᓕᒐᑦ 

N4N5B 

ᐊᓚᐸᒪ (SNRM), ᐊᓛᔅᑲ (S4S5B), ᐊᕆᔪᓇ  (S4S5M), 

ᐋᑲᓐᓴ (SNA), ᑲᓕᕗᐊᓂᐊ (SNRN), ᑲᓗᕌᑐ (SNA), 

ᑎᐊᓚᕕᐊ (SNA), ᑲᓚᒻᐱᐊ (S1N), ᕗᓗᐊᕆᑕ 

(SNRN), ᔪᐊᔨᐊ (SNRN), ᐊᐃᑕᕼᐅ (S3M), 

ᐃᓚᓄᐊᐃ (SNA), ᐃᓐᑎᐊᓇ (SNA), ᐊᐃᐅᐊ (S1N), 

ᑲᓐᓴᔅ (SNA), ᑭᓐᑕᑭ (SNA), ᒪᐃᓐ (S3S4N), ᒥᕆᓚᓐᑦ 

(SNA), ᒪᓴᓲᓴᑦᔅ (S4N), ᒥᓯᒐᓐ (SNRN), ᒥᓂᓲᑕ 

(SNRM), ᒥᓱᕆ (SNA), ᒪᓐᑖᓇ (SNA), ᓇᕙᕼᐅ ᓇᐃᓴᓐ 

(S4M), ᓂᐳᕌᔅᑲ (SNRN), ᓂᕙᑕ (S4M), ᓂᐅ 

ᕼᐊᒻᑉᓴᐃᐅ (SNA), ᓂᐅ ᔪᓯ (S4N), ᓂᐅ ᒥᐊᒃᓯᑯ (S4N), 

ᓂᐅ ᔪᐊᒃ (SNRN), ᑭᐊᕈᓚᐃᓇ ᐅᐊᓐᓇᖓ  (SNA), 

ᑕᖁᑕ ᐅᐊᓐᓇᖓ  (SNRM), ᐅᕼᐃᐅ (SNA), 

ᐅᒃᓚᕼᐆᒪ (S2N), ᐅᕆᒐᓐ (SNA), ᐱᐊᓐᓱᕙᐃᓇ (S4M), 

ᕈᑦ ᕿᑭᖅᑕᖅ (SNA), ᑭᐊᕈᓚᐃᓇᐅᑉ ᓂᒋᐊ (SNRN), 

ᑕᑯᑕ ᓂᒋᐊ (SNA), ᑎᐊᒃᓴᔅ (SNA), ᔪᑕ (S3N), ᕗᒪᓐᑦ 

                                                 
4 ᑕᐃᒃᑯᐃᐊ ᑎᒻᒥᐊᓄᑦ ᓴᐳᔾᔭᐅᓯᒪᕝᕕᑦ ᐅᑯᐊᖑᕗᑦ: ᐅᑭᐅᖅᑕᖅᑐᒥ ᓄᓇᑭᑦᑐᑦ ᖃᖅᑲᐃᓪᓗ, ᐊᑦᓚᓐᑎᒃ ᐅᐊᖕᓇᒥ ᓇᐹᖅᑐᓖᑦ, 

ᓇᐹᖅᑐᓖᑦ ᓵᕝᑦᕘᑦ  ᓴᐳᔾᔪᑎ, ᓇᐹᖅᑐᓖᑦ ᑕᐃᒐ ᓄᓇᑭᑦᑐᑦ, ᓇᖅᓴᕐᔪᐊᖅ, ᐅᐊᖕᓇᒥ ᐸᓯᕕᒃ ᓄᓇᐃᓐᓇᕐᒥ ᓇᐹᖅᑐᓖᑦ, ᓄᓇᑭᑦᑐᓂ 

ᐃᑎᖅᓴᑦ, ᔅᑯᓯᐊᓐ ᓄᓇ, ᑕᐃᒐ ᓴᐳᔾᔪᑎ  ᕼᐊᑦᓴᓐᒥᓗ ᓄᓇᑭᑦᑐᑦ.   
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(SNA), ᕗᔨᓂᐊ (SNA), ᕗᐊᓯᖕᑕᓐ (S4N), ᕕᔅᑳᓐᓯᓐ 

(SNA), ᕙᐃᐅᒥᖕ (S3N) 

ᒐᕙᒪᖃᑎᒌᓂ (N) ᐊᕕᔅᓯᒪᔪᓂ (S) ᓇᐃᑐᓲᕝ ᓇᐃᓴᖅᓯᒪᓂᖏᑎᒍᑦ ᓇᓗᓇᐃᖅᓯᒪᓃᑦ: 1 – ᔅᓗᕆᐊᓇᖅᑐᒦᓪᓚᑦᑖᖅᑐᑦ, 177 

2 – ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᑦ, 3 – ᑲᑉᐱᐊᓇᖅᑐᒦᑦᑐᑦ, 4 – ᐅᓗᕆᐊᓇᖏᑦᑐᒦᑦᑐᑦ 5 – ᖃᓄᐃᖏᑦᑐᑦ – ᓇᓗᓇᐃᖅᓯᒪᖏᑦᑐᖅ , 178 

ᐱᑕᖃᖏᑦᑐᖅ – ᐊᑐᖏᑦᑐᖅ, SU – ᑕᑯᓇᒃᑕᐅᔪᖅ. ᑕᐃᒪᐃᖃᑦᑕᖅᑐᓄᑦ ᑕᐃᒎᓰᑦ: ᑉ –ᕿᑐᕐᓂᐅᖅᑐᑦ, ᒻ – ᓅᓲᖅ. N3N4B 179 

ᐱᕕᖃᕐᓂᖓ ᓇᓗᓇᐃᖅᓯᔪᖅ ᖃᓄᑎᒋ ᑐᑭᓯᔭᐅᖏᓐᓂᖓᓄᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ. 180 

 181 

3. ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ  ᑐᓴᒐᒃᓴᑦ 182 

3.1. ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  ᓇᓗᓇᐃᖅᓯᒪᓂᖏᑦ   183 

ᓇᓘᒪᓱᖅᑐᑦ ᐊᑯᓐᓂᖅᓱᖅᑑᔪᖅ ᓯᒡᔭᕆᐊᖅ ᐃᓚᒌᓂᑦ ᔅᑯᓗᐸᓯᑕᐃᓂᑦ ᓴᖅᑭᔮᖅᑎᑦᑎᓲᑦ ᓄᓕᐊᕇᓐᓂᕐᓂᒃ 184 

ᑕᐅᖅᓰᓂᕐᒥᓂᒃ, ᐊᖑᑏᑦ ᐸᖅᑭᔨᐅᓪᓗᑎᒃ ᐱᐊᕋᒥᓂᒃ ᐊᕐᓇᐃᓪᓗ ᓄᓕᐊᒐᒃᓴᖅᓯᐅᖅᑐᑎᒃ. ᐃᓕᖅᑯᓯᕆᒻᒪᒋᑦ 185 

ᑎᒻᒥᐊᑦ ᓄᓕᐊᕇᓐᓂᕐᓂᒃ ᑕᐅᓰᓲᑦ, ᓈᒪᔅᓱᑦᑐᑦ ᐊᕐᓇᐃᑦ ᐊᖏᓂᖅᓴᐅᕌᕐᔪᑦᑐᑦ ᐊᖑᑎᓂᑦ(~40 ᒡ ᓴᓂᐊᓂ 186 

~33 ᒡ)  ᑕᑯᒃᓴᐅᓂᖅᓴᐅᓪᓗᑎᒡᓗ ᓱᓗᖏᑦ ᓄᓕᐊᖅᑎᓪᓗᒋᑦ (Rubega et al. 2000). ᑎᒻᒥᐊᖑᖃᑎᒌᑦ 187 

ᐊᑎᖃᖅᑎᑕᐅᔪᑦ ᓴᖅᑭᔮᑦᑎᐊᖅᑐᒧᑦ ᑲᔪᕈᔪᒃ ᐊᐅᐸᖅᑐᒧᑦ ᓱᓗᓄᑦ ᖁᖓᓯᐊᓂᑦ ᐱᒋᐊᕐᓂᙶᖅᑐᓂ ᑮᓇᖓᑕ 188 

ᓴᓂᐊᓄᐊᖅᑐᑎᒃ ᓄᓕᐊᖅᑎᓪᓗᒋᑦ. ᓄᓕᐊᖅᑎᓪᓗᒋᑦ, ᓂᐊᖁᐊ, ᑐᓄᐊ, ᐃᓴᕈᖏᑦ, ᐸᒥᐅᖓᓗ ᓯᐊᕐᓇᕆᒃᑑᔪᑦ 189 

ᕿᕐᓂᖅᑐᑎᒡᓘᓐᓃᑦ ᒎᓗᓂᒡᓗ ᑕᖅᓴᓕᓐᓂᒃ ᓱᓗᖃᕐᓂᖅᓴᐅᓪᓗᓂ ᑐᓄᐊᒍᑦ ᐊᑦᑎᓐᓂᖅᓴᒃᑯᑦ ᑐᐃᒥᒍᓪᓗ 190 

ᓱᓗᖃᓗᐊᖅᑐᓂ. ᐃᓴᕈᖏᑕ ᐊᑎᖏᑦ ᖃᑯᖅᑐᑦ ᓯᒡᒍᐊᓗ, ᓈᖓ, ᐃᔨᖏᑕᓗ ᐊᕙᓗᐊᓂ (ᐃᓛᓐᓂ 191 

ᑐᑭᓕᐊᖅᑐᒥᒃ ᑕᖅᓴᓕᒃ). ᕿᑐᕐᖏᐅᕐᓇᐅᖏᑦᑐᒥ ᐃᓐᓇᐃᑦ ᐊᖑᑏᑦ ᐊᕐᓇᐃᓪᓗ ᑕᐅᑦᑐᒃᑯᑦ 192 

ᐊᔾᔨᒌᑲᓴᑦᑎᐊᖅᑑᒃ, ᖃᐅᓪᓗᖅᑕᒥᒃ ᓂᐊᖁᖃᖅᑐᑎᒃ ᕿᕐᓂᖅᑕᒥᒃ ᑐᑭᓕᐊᖅᑐᒥᒃ ᑕᖅᓴᖃᖅᑐᑎᒃ ᐃᔨᐊᒍᑦ 193 

ᑐᓄᐊᒍᓪᓗ. ᕿᕐᓂᕐᓂᖃᖅᑐᓂ ᑲᔾᔨᐊᒍᑦ. ᖁᖓᓯᖅ ᓴᒡᕕᓪᓗ ᖃᑯᖅᑐᑦ, ᓯᐊᕐᓇᓂᒃ ᐃᓴᕈᖃᖅᑐᑎᒃ ᑐᓄᐊᓗ. 194 

ᐃᓐᓇᐅᖏᑦᑐᑦ ᓱᓗᖏᑦ ᐊᔾᔨᐸᓗᒋᕙᐃᑦ ᓄᓕᐊᙱᑎᓪᓗᒋᑦ ᑕᖅᓴᕆᔭᐅᔪᓄᑦ, ᑭᓯᐊᓂ ᐃᓐᓇᐅᖏᑦᑐᑦ 195 

ᓱᓗᖃᕐᓂᖅᓴᓂᒃ ᑐᑭᒧᑦ ᑕᖅᓴᖃᖅᑐᑎᒃ ᑐᓄᐊᓂ. ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᕿᕐᓂᖅᑕᓂᒃ ᓂᐅᓖᑦ ᑕᑭᔪᓂᒡᓗ 196 

ᒥᖅᑯᑎᐅᖅᑰᔨᔪᒥᒃ ᓯᒡᒍᖃᖅᑐᑎᒃ.  197 
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3.2. ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐅᓄᕐᓂᖏᑦ ᓇᓃᓐᓂᖏᓪᓗ   198 

 199 
ᐊᔾᔨᙳᐊᖅ  1. ᕿᑐᕐᖏᐅᖅᑐᑦ ᓇᓃᓐᓂᖏᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐊᒥᐊᓕᒐᐄᓂ. Bateman et al. 2019. 200 

ᓇᓃᓐᓂᖏᑦ 201 

ᓇᓘᒪᓱᖅᑐᑦ ᓄᓇᕐᔪᐊᕐᒥ ᐅᑭᐅᖅᑕᖅᑐᖏᓐᓂᒥᐅᑕᑦ ᕿᑐᕐᖏᐅᓕᕋᒥᒃ ᐅᐸᔅᓯᒪᕙᑦᑐᑎᒃ ᑲᓇᑕᒥ, ᑲᓛᖦᖡᑦ 202 

ᓄᓇᖓᓂ, ᔅᐱᑦᔅᐳᒐᓐᒥ, ᐊᐃᔅᓚᓐᒥ, ᕙᐃᕈᔅᒥ, ᔅᑲᑦᓚᓐᒥ, ᓄᐊᕗᐊᐃᒥ, ᐃᔅᑐᓂᐊᒥ, ᕋᓯᐊᒥ ᐊᓛᔅᑲᒥᓗ 203 

(COSEWIC 2014). ᐊᒥᐊᓕᒐᐃᓂ,  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᑕᐅᕗᖓᓕᒫᖅ ᓯᔾᔭᒃᑯᑦ ᐊᓛᔅᑲᒥᑦ ᑳᐳ 204 

ᑰᖓᑕ ᐊᑯᐊᓂᑦ ᐹᑐ ᐅᖅᑯᐃᕕᒻᒧᑦ ᓛᐸᑐᐊᒧᑦ  (ᐊᔾᔨᙳᐊᖅ 1).  ᕿᑐᕐᖏᐅᕐᓃᑦ ᐅᖓᑖᓄᐊᖏᑦᑐᑦ 205 

ᐅᐊᓐᓇᖓᓐᓄᑦ ᓂᒋᐊᓃᓛᖓᓄᑦ ᑮᓕᓂᕐᒥ ᓂᒋᐊᓂᓗ ᕿᑭᖅᑖᓘᑉ. ᓄᓇᐃᓐᓇᒥ, ᕿᑐᕐᖏᐅᓲᑦ ᐊᓛᔅᑲᐅᑉ 206 

ᕿᑎᓕᒫᖓᒍᑦ ᔫᑲᓐᒧᑦ ᐅᐊᓐᓇᖅ ᑲᓇᓐᓇᖓᓄᓪᓗ ᒫᓂᑐᐸᐅᑉ, ᐅᐊᓐᓇᖓᓂ ᐋᓐᑎᐊᕆᐅ, ᓂᒋᐊᓂ ᓯᒡᔭᖓᓂ 207 

ᕼᐊᑦᓴᓐ ᑲᖏᖅᑑᑉ, ᓂᒋᐊᓂᓗ ᑯᐸᐃᒃ ᓛᐸᑐᐊ ᓯᔾᔭᖓᓄᑦ. ᑕᑯᒍᒃ ᐊᑕᔪᖅ B ᓇᓕᐊᓪᓗᐊᓄᑦ ᐊᕕᔅᓯᒪᔪᓂ 208 

ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓄᑦ ᒪᓕᑦᑐᒋᑦ ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᑦ ᐊᑕᔪᖅ Cᓗ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓄᑦ 209 

ᓇᓃᓐᓂᖏᓐᓄᑦ ᒪᓕᑦᑐᒋᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐱᓕᕆᓂᖅ ᐊᕕᔅᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ 210 

ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ  (PRISM). ᖃᖓᑦᑎᐊᒥᑦ ᑐᓴᖅᑕᐅᔪᑦ ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᕐᓂᑦ 211 
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ᓇᓗᓇᐃᖅᓯᕗᑦ ᓇᓃᓐᓂᖏᑦ ᓂᒋᕐᒧᐊᕐᓂᖅᓴᐅᒻᒪᑕ ᓇᐹᖅᑐᓕᓐᓄᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᓄᓪᓗ 212 

ᐃᓱᒪᒋᔭᐅᓚᐅᖅᑐᓂᑦ. 213 

ᓇᓘᒪᓱᖅᑐᑦ ᐊᐅᓪᓚᓪᓗᐊᑕᓲᑦ  ᑕᕆᐅᕐᒧᑦ, ᒪᓕᑦᑐᒋᑦ ᓇᓕᐊᑐᐃᓐᓇᖅ ᐊᑦᓚᓐᑎᒃ ᐸᓯᕕᒃ ᓯᔾᔭᓘᓐᓃᑦ ᑭᓯᐊᓂ 214 

ᐃᓚᖏᑦ ᓅᓲᖑᔪᑦ ᓄᓇᐃᓐᓇᕐᒧᑦ (Rubega et al. 2000).  ᑎᒻᒥᐊᑦ ᓱᒃᑲᐃᑦᑐᑎᒃ ᓅᓲᖑᕗᑦ, 215 
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ᐊᑕᖏᑲᓴᑦᑐᑎᒃ ᓯᒡᔭᕆᐊᑦ ᓄᖅᑲᖓᓲᖑᕗᑦ ᖃᓂᒋᔮᓂ ᐳᕆᐊᐅ ᕿᑭᖅᑕᐅᑉ, ᐊᒻᒪᑦᑕᐅᖅ ᑕᕆᐅᕐᒦᓐᓂᖅᓴᒥ 221 

ᑲᖏᖅᓱᐊᓂ ᕙᓐᑕᐃ, ᖃᓂᒋᔮᓂ ᓅᕙ ᔅᑯᓯᐊ ᓯᔾᔭᖓᓂ (Duncan 1995; Wong et al. 2018). ᐊᓯᖏᑦ 222 

ᐅᔾᔨᕐᓇᓗᐊᖅᑐᑦ ᓄᖅᑲᕐᕖᑦ ᑲᓇᑕᒥ ᐱᑕᖃᕆᕗᑦ ᓛᔅᑦ ᖃᖅᑲᕐᒥ ᑕᓯᕐᒥ, ᓴᒻᑉᓚᐃᓐ ᑕᓯᕐᒥ, ᑯᐃᓪ ᑕᓯᓂᓗ, 223 
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2000).  225 
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ᐃᐊᑯᑐᐊ ᑕᕆᐅᖓᓂ, ᐱᕉᓗ, ᓯᓕᓗ  (ᐊᔾᔨᙳᐊᖅ 2). ᐅᑉᐱᕈᓱᓗᐊᖃᑦᑕᓚᐅᖏᒻᒪᑕ ᓯᒡᔭᕆᐊᑦ ᓅᓲᑦ 230 
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van Bemmelen et al. 2019). ᑕᐃᒪᐃᑦᑐᑦ ᓅᓐᓂᖏᑦ ᐅᖃᖅᑰᔨᕗᖅ ᐊᑐᓂ ᑎᒻᒥᐊᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ 234 
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ᑕᕆᐅᖓᓂ ᐊᒥᐊᓕᑲᐅᑉ ᕿᑎᐊᓂ, ᒥᐊᒃᓯᑰᒥ ᑳᓕᕗᐊᓂᐊᒥᓗ (Rubega et al. 2000), ᑭᓯᐊᓂ ᓇᒧᙵᐅᔪᑦ 239 
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ᑭᓯᐊᓂ ᐅᐸᒃᓯᒪᕙᑦᑐᑎᒃ ᐅᐊᖓᖓᓂ ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᐅᑉ ᐱᒋᐊᕐᓂᖓᓂ ᐃᓱᐊᓂᓗ ᐅᑮᓐᓇᐅᑉ 241 

(van Bemmelen et al. 2019).  242 

ᐅᓄᕐᓂᖏᑕ ᐊᖏᓂᖏᑦ ᖃᓄᐃᑉᐸᓕᐊᓃᓪᓗ    243 

ᓇᓘᒪᓱᖅᑐᑦ ᖃᐅᔨᓴᒐᕐᓂᖏᒻᒪᑕ ᓲᖃᐃᒻᒪ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ 8 ᑕᖅᑭᓂᒃ ᐊᕐᕌᒍᒥ ᑕᕆᐅᕐᒦᓲᖑᒻᒪᑕ 244 

ᕿᑐᕐᖏᐅᖅᐸᑦᑐᑎᓪᓗ ᓯᓕᑦᑐᐊᓗᓐᓂ ᐅᖓᓯᑦᑐᓂ ᓄᓇᓂ. ᑕᐃᒪᐃᒻᒪᑦ, ᖃᐅᔨᒪᔭᐅᔪᑦ ᐅᓄᕐᓂᖏᑕ 245 

ᐊᖏᖏᑦ ᖃᓄᐃᐸᓪᓕᐊᓂᖏᓪᓗ ᐱᑕᖃᓗᐊᙱᓚᑦ.     246 

ᐅᑭᐅᖅᑕᖅᑐᒥ ᐱᓕᕆᓂᖅ ᐊᕕᔅᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ 247 

ᖃᐅᔨᓴᓚᐅᖅᑐᑦ ᓄᑖᓂᒃ ᑲᓇᑕᒥ ᐅᓄᕐᓂᖏᓐᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᓂᒃ 2020ᒥ. ᒫᓐᓇᐅᔪᖅ, 248 

ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ 2.3 ± 0.7 ᒥᓕᐊᓐᓂᒃ ᓇᓘᒪᓱᖅᑐᖃᕋᓱᒋᔭᐅᓪᓗᓂ ᕿᑐᕐᖏᐅᖅᑐᑦ ᑲᓇᑕᒥ (Paul Allen 249 

Smith and Jennie Rausch ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ) ᐊᒻᒪᓗ 1.3 (95% ᖁᓱᙱᓐᓂᖅ ᐊᑯᓐᓂᖓᒍᑦ = 250 

1.1-2) ᒥᓕᐊᓐ ᕿᑐᕐᖏᐅᖅᑐᑦ ᐊᓛᔅᑲᒥ (ᒫᓐᓇᐅᔪᖅ ᐱᖃᓯᐅᔾᔨᔪᖅ ᐅᐊᓐᓇᖓᓂ ᓯᕕᖓᓂᖅ, ᔫᑳᓐᒥ ᑰᑉ 251 

ᐊᑯᐊᓂ ᐊᓛᔅᑲᒥᓗ ᐃᑭᕋᓴᖓᓂ; Brad Andres ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᐱᓕᕆᓂᖅ ᐊᕕᒃᓯᒪᔪᓄᑦ 252 

ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ ᓇᓚᐅᑦᑖᕐᓃᑦ ᑐᙵᔪᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ 253 

ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ. ᑭᓯᐊᓂ ᐱᓕᕆᓂᖅ ᐊᕕᒃᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᒡᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ 254 

ᖃᐅᔨᓴᖃᑦᑕᖏᒻᒪᑕ ᓂᒋᕐᒥ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂᒃ ᓇᓘᒪᓱᖅᑐᓄᑦ ᑲᓇᑕᒥ ᑕᐃᒪᐃᒻᒪᑦ 255 

ᐅᓄᙱᓗᐊᖅᑎᑦᑐᒋᖅᑲᐃ ᓇᓚᐅᑦᑖᖅᑕᐅᕗᑦ. ᑭᓯᐊᓂ, ᓄᑖᕈᕆᐊᖅᓯᒪᔪᑦ ᐱᓕᕆᓂᖅ ᐊᕕᔅᓯᒪᔪᓄᑦ 256 

ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ ᓇᓚᐅᑖᖅᑕᖏᑦ ᐅᓄᕐᓂᖅᓴᓪᓚᐅᕗᑦ ᕿᒪᑦᑕᑦᑎᓐᓂ 257 

ᓇᓚᐅᑦᑖᖅᑕᐅᔪᓂᑦ, ᐃᒻᒪᖃᖃᐃ ᕿᒪᒃᑕᑦᑎᓐᓂ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᑐᙵᓚᐅᕐᒪᑕ ᓇᐃᓯᐊᔪᓂᑦ 258 

ᓄᖅᑲᕝᕕᓪᓗᐊᑕᓂ ᐅᑭᐊᒃᓵᒃᑯᑦ ᐅᓄᙱᓗᐊᖅᑐᒋᓪᓗ ᓇᓚᐅᑦᑖᖅᑐᒋᑦ ᑎᒻᒥᐊᑦ ᐅᓄᕐᓂᖏᑦ ᓅᓚᐅᖏᑦᑐᓄᑦ 259 

ᓄᖅᑲᕝᕕᓪᓗᐊᑕᕐᓄᑦ (Morrison et al. 2006; Andres et al. 2012a; COSEWIC 2014). 260 

ᑐᙵᓪᓗᑎᒃ ᐊᑦᓚᓐᑎᒃ ᑲᓇᑕᒥ ᓯᔾᔭᒥᐅᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ ᓄᓇᕐᔪᐊᕐᒥ ᓯᔾᔭᒥᐅᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓂᓪᓗ, 1974ᒥᑦ 261 

1998ᒧᑦ, ᓇᓘᒪᓱᖅᑐᑦ ᓅᓲᑦ ᐅᐊᓐᓇᖓᒍᑦ ᐊᑦᓚᓐᑎᒃ ᐅᓄᕈᓐᓃᓪᓚᒃᓯᒪᖏᑦᑐᑦ, ᑭᓯᐊᓂ ᑕᐃᒃᑯᐊ ᓅᓲᑦ 262 

ᓄᓇᒃᑯᑦ ᐅᓄᕈᓐᓃᕐᓂᖅᓴᐅᓯᒪᓕᖅᑐᑦ 7.6 ᐳᓴᓐᑦᒧᑦ ᐊᑐᓂ ᐊᕐᕌᒍᒥ (Bart et al. 2007). ᐊᑦᓚᓐᑎᒃ ᑲᓇᑕᒥ 263 

ᓯᔾᔭᒥᐅᓄᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐱᖃᓯᐅᔾᔨᒐᓗᐊᖅᑐᓂ ᑲᖏᖅᑐᐊᓂᒃ ᕙᓐᑕᐃ, ᖃᐅᔨᓴᕐᓃᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᓯᔾᔭᒥᑦ 264 

ᑕᑯᙱᑐᐃᓐᓇᕆᐊᖅᑐᑎᒃ ᑎᒻᒥᐊᓂᒃ ᓴᑦᑎᑦᑐᒦᒃᑯᑎᒃ. ᓱᓕᒃᑲᓐᓂᖅ, ᓇᓕᐊᑐᐃᓐᓇᖅ ᖃᐅᔨᓴᕐᓂᖅ 265 

ᐱᓕᕆᖏᑦᑐᖅ ᐃᓗᐃᑦᑐᒃᑯᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᐸᖃᑦᑕᖅᑕᖏᓐᓂᒃ ᑕᑯᔭᐅᓯᒪᔪᓪᓗ ᐅᓄᕈᓐᓃᕐᓃᑦ 266 

ᐱᔾᔪᑎᖃᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᓯᔾᔨᕐᓂᕐᓄᑦ ᐊᖅᑯᑎᓂᒃ ᓅᒃᑕᕐᓂᕐᓄᓪᓘᓐᓂᑦ ᖃᓄᐃᑦᑐᓄᑦ ᖃᓄᐃᓲᓄᑦ 5.  267 

                                                 
5 ᕕᓇᓚᔨ: ᑭᓪᓕᒋᓂᐊᕐᓂᖅ ᐱᓕᕆᔪᖅ ᖃᖓᒃᑰᕐᓂᕐᓄᑦ ᐊᕐᕌᒍᑕᒫᑦ ᖃᓄᐃᑦᑐᓄᑦ ᓂᕐᓄᑎᓄᑦ ᐱᕈᖅᑐᓄᓪᓗ ᓲᕐᓗ ᐱᕈᓕᖅᑐᑦ  ᑎᒻᒥᐊᓪᓗᑦ ᓅᑦᑐᑦ, 

ᐱᓗᐊᖅᑐᒥᒃ ᐊᑦᑐᐊᔪᓄᑦ ᓯᓚᓄᑦ ᖃᓄᐃᓕᖓᓂᕐᓄᑦ.   
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ᖃᐅᔨᒪᔭᐅᔪᓂᒃ ᕿᒥᕐᕈᔾᔪᑎᒃᓴᓂᒃ ᐱᑕᖃᓗᐊᖏᒃᑲᓗᐊᖅᑐᓂ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓄᑦ ᐊᖏᓂᖅᓴᓄᑦ ᓄᓇᓄᑦ, 268 

ᑲᖏᖅᑐᐊ ᕙᓐᑕᐃᑉ ᓅᑦᑐᓄᑦ ᓄᖅᑲᕝᕕᐅᔪᖅ ᖃᐅᔨᓴᖅᑕᐅᓪᓚᒃᓯᒪᔪᖅ. ᓇᓘᒪᓱᖅᑐᑦ ᓄᖅᑲᖅᑐᑦ ᑕᐃᑯᖓ 269 

ᐅᓄᕈᓐᓃᖅᓯᒪᔪᑦ 2ᒥᑦ 3 ᒥᓕᐊᓐᓄᑦ 1970ᓂ 1980ᓂᓗ 100,000ᒥᑦ 300,000ᓄᑦ 2008ᒥᑦ 2010ᒧᑦ 270 

(Duncan 1995; Nisbet and Veit 2015; Hunnewell et al. 2016). ᓄᓇᓂ ᖃᐅᔨᓴᕐᓃᑦ 1980ᓂ 271 

ᓇᓗᓇᐃᖅᓯᓚᐅᖅᑐᑦ ᐅᓄᕈᓃᕐᓂᖅᓴᓪᓚᐅᓚᐅᖅᑐᑦ ᐊᑯᓐᓂᐊᓂ 1985 1989ᓗ (Duncan 1995). Nisbet 272 

and Veit (2015) ᐅᖃᓚᐅᖅᑐᑦ ᑖᓐᓇ ᐅᓄᕈᓐᓃᕐᓂᓪᓛᓗᒃ ᑕᐃᒪᐃᓚᐅᖅᐳᖅ 1983ᒥ, ᓴᙱᔪᓪᓛᓗᒻᒥᒃ 273 

1982-1983 ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᖅᑕᖃᓚᐅᖅᑎᓪᓗᒍ6 (ENSO), ᑕᐃᒪᐃᓗᐊᖅᑎᑕᐅᓪᓗᓂᓗ 274 

1986-1987 ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᕐᒧᑦ. ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᕐᒥᑦ ᖃᓄᐃᑎᑕᐅᔪᑦ 275 

ᓄᖑᑎᑦᑎᔪᐊᓘᑐᐃᓐᓇᕆᐊᖃᕐᓂᕐᒪᑕ ᑕᕆᐅᕐᒥ ᖁᐱᕐᕈᕋᓛᓂᒃ ᐅᑮᕕᐅᓲᓂ, ᓯᔾᔭᕆᐊᑦ 276 

ᓂᕿᔅᓴᑭᑦᑐᐊᓘᓕᖅᑐᑎᒃ. ᖃᐅᔨᓴᓗᐊᕐᓇᑎᒃ ᕿᑐᕐᖏᐅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐅᖃᓚᐅᖅᑐᑦ  277 

ᐊᑯᓂᐅᖏᑦᑐᒧᑦ ᐅᓄᕈᓐᓃᕐᓂᖅᓴᐅᖃᑦᑕᓚᐅᖅᑐᑦ ᕿᑐᕐᖏᐅᖃᑎᒌᑦᑐᓂ ᓚ ᐱᕈᔅ ᑲᖏᖅᓱᒻᒥ, ᒪᓂᑐᐸᒥ 278 

ᐊᑯᓐᓂᐊᓂ 1982 1984ᓗ, ᐃᑲᔫᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᓂ ᐃᓱᒪᒋᔭᐅᔪᒧᑦ (Reynolds 1987).  ᑭᓯᐊᓂ, 279 

ᐃᒪᐃᑦᑐᓐᓇᖅᑐᖅ  ᓇᓘᒪᓱᖅᑐᑦ ᐊᓯᐊᒍᑦ ᐊᖅᑯᑎᖃᓕᕋᒥᒃ ᐅᐸᖃᑦᑕᕈᓐᓃᖅᑐᒍᓗ ᑲᖏᖅᑐᐊ ᕙᓐᑕᐃ 280 

ᐅᕝᕙᓘᓐᓃᑦ ᔫᕈᑉᒥᐅᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᓯᔾᔭᕆᐊᑦ ᓅᓲᑦ ᐊᑦᓚᓐᑎᒃ ᓯᒡᔭᖓᒍᑦ ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᓕᕐᒪᑕ, 281 

ᐅᓄᕈᓐᓃᕈᑕᐅᒃᑲᓐᓂᖅᑐᑎᒃ ᐅᓄᕈᓐᓃᖅᑐᕕᓂᕐᓄᑦ ᑲᓇᑕᒥ ᐃᕙᔪᓄᑦ ᓯᔾᔭᕆᐊᓂ.  282 

ᓇᓕᐊᓪᓗᐊᕐᑐᑐᐊᖅ  ᐅᓄᕈᓐᓃᕝᕕᐅᔪᖃᕐᓂᕋᖅᑕᐅᔪᑦ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ. ᕼᐅᓱ ᕿᑭᖅᑕᒥ, ᔪᑲᓐᒥ, 1990ᓂ, 283 

ᐱᑕᖃᒐᔪᓚᐅᖅᑐᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐊᓯᐅᓚᐅᖅᑐᖅ; ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᕿᑐᕐᖏᐅᖅᓯᒪᖏᑦᑐᑦ ᑕᒫᓂ 1999ᒥᓂᑦ 284 

(Cooley et al. 2012). ᓇᓕᐊᓪᓗᐊᕐᑐᑐᐊᖅ  ᐅᓄᕈᓐᓃᕝᕕᐅᔪᖃᕐᓂᕋᖅᑕᐅᒻᒥᔪᖅ ᐅᐊᓐᓇᖓᓂ ᓯᕕᖓᔪᓂ 285 

ᑯᕈ ᕝᓚᑦᔅᒥᓗ, ᔫᑳᓐ (Cooley et al. 2012; COSEWIC 2014). ᓲᓯᐅᒥ, ᒫᓂᑑᐸ, ᐊᕙᑎᑦᑎᐊᖏᓐᓃᑦᑐᓪᓗ, 286 

ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏ ᐅᓄᖏᓐᓂᖅᓴᐅᓕᓚᐅᖅᑐᑦ 1930ᓂᑦ 1990ᓄᑦ ᑭᓯᐊᓂ ᑕᐃᒪᐃᖏᓐᓇᖅᓯᒪᔪᑦ 287 

ᑕᐃᒪᙵᓂᑦ (Jehl and Lin 2001; COSEWIC 2014). ᑭᓯᐊᓂ, ᐅᓄᕈᓐᓃᕐᓃᑦ ᓲᔅᓯᓪᒥ ᓚ ᐱᕈᔅ ᑲᖏᖅᓱᒻᒥ 288 

ᑕᕝᕙᓂᑐᐊᖑᖅᑰᔨᕗᑦ ᑲᑎᙵᓂᒋᑦ ᐅᓄᕐᒪᑕ ᐊᕙᑎᓂ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ (Artuso 2018).   289 

3.3.  ᐱᔭᕆᐊᖃᖅᑕᖏᑦ  ᓇᓘᒪᓱᖅᑐᑦ 290 

ᕿᑐᕐᖏᐅᖅᑐᑦ 291 

ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᒐᔪᓗᐊᖅᑐᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓇᐹᖅᑐᖃᖏᑦᑐᒥ ᐃᒪᖅᓱᓐᓂ, ᐅᖓᑖᓂ 43 ᐳᓴᓐ ᓄᓇ 292 

ᐃᒫᓃᑐᓂ (Andres et al. 2012b). ᑕᕆᐅᖑᖏᑦᑐᑦ ᑕᓰᑦ ᐊᑐᖅᐳᑦ ᐊᐃᑉᐸᖅᑖᕋᓱᑦᑐᓄᑦ 293 

ᐱᕕᖃᖅᑎᑦᑎᓪᓗᑎᒡᓗ ᓂᕿᓂᒃ ᕿᑐᕐᖏᐅᖅᑐᓄᑦ ᐊᐃᑉᐸᕇᓄᑦ ᕿᑐᕐᖓᖏᓐᓄᓪᓗ. ᓇᓘᒪᓱᖅᑐᑦ 294 

ᓂᕈᐊᖅᑐᒃᓴᐅᓲᑦ ᕿᑐᕐᖏᐅᕈᒪᓪᓗᓂ ᓇᓕᐊᓪᓗᐊᓂ ᑕᓯᕐᓂ ᑐᙵᓪᓗᑎᒃ ᐱᑕᖃᕐᓂᕐᓄᑦ  ᐊᓯᓂᒃ ᓯᔾᔭᕆᐊᓂᒃ 295 

(Walpole et al. 2008a). ᓄᓇᖃᓲᖑᖏᑦᑐᑦ ᓇᒻᒥᓂᕆᓇᓱᒃᑕᒥᓂᒃ, ᑭᓯᐊᓂ ᐊᖏᕐᕋᖃᕝᕕᖃᖅᑐᑎᒃ 296 

ᖃᓂᒋᔭᖏᓐᓂ ᐃᒪᐃᑦ, ᐃᕕᕐᓚᐅᔭᓂᒃ ᐱᕈᖅᑐᖅᑐᓕᓐᓂ, ᐃᒪᕐᒥᐅᓂᒃ ᓴᖅᑭᔮᖅᑐᓂᒃ ᐃᒪᐃᑦ ᖁᓛᓂᑦ, 297 

ᒪᕐᕋᖃᓗᐊᖏᓪᓗᑎᒃ ᐱᕈᖅᑐᓂᓪᓘᓐᓂᑦ (Rodrigues 1994; Walpole et al. 2008b). ᐱᐅᒋᔭᐅᓂᖅᓴᐃᑦ 298 

ᐃᒪᕐᒥᐅᑦ ᐱᕈᖅᑐᑦ ᐱᖃᓯᐅᔾᔨᕗᑦ Arctophila (ᐃᓚᒋᔭᐅᔪᖅ ᐃᒪᕐᒥᐅᑦ ᐃᕕᓄᑦ) ᐃᒫᓂᓗ ᑭᓕᕐᓇᓕᓐᓂᒃ 299 

(Carex aquatilis) (Andres et al. 2012b). ᓄᓇᖏᑦ ᐳᒃᑭᑦᑐᓃᒐᔪᑦᑐᑦ ᕿᑎᐊᓂ ᓄᓇᓂ ᐳᖅᑐᓂᐊᕐᔪᓐᓂ 300 

ᑕᐃᒪᐃᑎᑕᐅᔪᑦ ᖁᐊᖃᑦᑕᖅᑐᓄᑦ ᐊᐅᖃᑦᑕᖅᑐᓄᓪᓗ (Gratto-Trever 1996). ᐃᕙᕝᕕᖃᖅᑐᑎᒃ 301 

                                                 
6 ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᖅ ᓯᓚᓗᖕᓂᕐᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᖅ ᖃᖓᐅᓕᕌᖓᑦ ᐊᓯᔾᔨᕐᓂᕐᓄᑦ ᐊᓄᕆᓂ ᑕᕆᐅᓪᓗ ᖄᖓᑕ ᐆᓇᕐᓂᖏᓐᓄᑦ 

ᐅᖅᑰᔪᐊᓗᒃᑯᑦ ᑲᓇᓐᓇᕐᒥ ᐸᓯᕕᒃ ᑕᕆᐅᕐᒥ. ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᖅ ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᖅ ᐊᒃᑐᐃᓲᖅ ᓯᓚᐃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ 

ᐊᒥᐊᓕᑲᓕᒫᑲᓴᓐᓂ.   
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ᐊᖏᕐᕋᖃᕝᕕᒋᔭᒥᓂ ᓄᓇᓂ ᐱᖃᕐᓂᖅᓴᓂᒃ ᐃᕕᕐᓚᐅᔭᓂᒃ ᐃᒪᐃᓪᓗ ᖃᖏᔭᖓᓃᓪᓗᑎᒃ; ᓱᓕᒃᑲᓐᓂᕐᓄᑦ 302 

ᐱᕈᖅᑐᓄᑦ ᓴᐳᔾᔭᐅᕗᖅ ᐃᕙᕝᕕᖓ ᑕᐅᑦᑐᒃᑯᑦ ᐊᖑᓇᓱᓲᓄᑦ (Walpole et al. 2008b). 303 

ᓈᒪᓱᒃᑏᑦ ᑎᑎᕋᐅᑕᐅᓯᒪᒻᒥᔪᑦ ᕿᑐᕐᖏᐅᖅᑐᑎᒃ ᓇᐹᖅᑐᓂ ᓇᐹᖅᑐᓕᓐᓂ ᐊᖏᕐᕋᖃᕝᕕᒋᔭᖓᑕ ᓂᒋᐊᓂ 304 

(Artuso 2018; Michel Robert ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᑕᐃᑲᓂ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐃᕙᕝᕕᖏᑦ 305 

ᐱᖃᖅᐳᑦ ᐃᔾᔪᓕᐅᓲᓂᒃ ᐃᒪᖅᓱᓂᒃ, ᐃᒪᖅᓱᓂᒃ ᐊᓯᓂᒡᓗ ᐃᒪᓕᓐᓂᒃ ᖃᓂᒋᔭᖏᓐᓂ ᐃᒪᖃᑦᑎᐊᖅᑐᓂ. 306 

ᒫᓂᑑᐸᒥ, ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐃᕙᓲᖑᕗᑦ ᐱᕈᖅᑐᓕᓐᓂ ᖃᓂᒋᔭᖏᓐᓂ ᓱᐳᑏᑦ ᐊᓯᓄᓪᓗ ᐊᖏᓂᖅᓴᓄᑦ 307 

ᐱᕈᖅᑐᓄᑦ ᑭᓯᐊᓂ ᐅᐸᒃᐸᒐᓂ ᐱᕈᖅᑐᖃᓪᓚᑐᓂᒃ, ᐳᖅᑐᔪᓂᒃ ᐱᕈᖅᑐᓕᓐᓂᒃ (Artuso 2018). ᑯᐱᐊᒃᒥ, 308 

ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐃᕙᓲᑦ ᐃᒪᖃᑦᑎᐊᖅᑐᓂ ᐊᕙᓗᔭᐅᓯᒪᔪᓄᑦ ᐃᕕᕐᓚᐅᔭᕐᓄᑦ (Michel Robert ᓇᖕᒥᓂᖅ 309 

ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᖃᐅᔨᒪᔭᐅᔪᓕᒫᑲᓴᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ ᕿᑐᕐᖏᐅᕈᓯᖏᓐᓄᑦ ᑕᑯᔭᐅᔪᓂᙶᖅᑐᑦ 310 

ᐅᑭᐅᖅᑕᖅᑐᒥ ᓇᐹᖅᑐᖃᖏᑦᑐᓂ.  311 

ᐊᔾᔨᖏᑎᑐᑦ ᐊᓰᑦ ᓯᔾᔭᕆᐊᑦ, ᓈᒪᓱᒃᑏᑦ ᓴᖅᑭᔮᖅᑎᑦᑎᔪᖅ ᑭᓲᓂᖏᓐᓂᒃ ᐅᑎᕆᐊᕈᑎᓂᒃ, ᑐᑭᖃᖅᑐᖅ ᐊᕐᓇᐃᑦ 312 

ᐱᔭᕇᖅᓯᔪᑦ ᓄᓕᐊᕇᓄᑦ ᐊᖑᑎᓄᓪᓗ ᑲᒪᑦᑎᐊᖅᑐᓄᑦ ᐊᑎᖅᑕᓛᖏᓐᓄᑦ, ᐃᓚᐅᓪᓗᓂ ᒪᓐᓃᑦ 313 

ᐃᒍᓇᖅᓯᑎᓪᓗᒋᑦ (Rubega et al. 2000). ᐊᕐᓇᐃᑦ ᐊᐃᑉᐸᖅᑖᕋᓱᓲᖑᓪᓗᑎᒃ ᐊᖑᑎᓪᓗ ᐸᖅᑭᕙᑦᑐᑎᒃ 314 

ᕿᑐᕐᖓᒥᓂᒃ, ᐱᖃᓯᐅᑐᒍ ᒪᓐᓂᓂᒃ ᐃᕙᓃᑦ (Reynolds 1987; Sandercock 1997). ᐊᑕᖏᑲᓴᑦᑐᑎᒃ 315 

ᑎᒻᒥᐊᑦ ᑎᑭᓲᑦ ᐊᐃᑉᐸᖃᖏᑦᑐᑎᒃ, ᑭᓯᐊᓂ ᐃᓚᖏᑦ ᐊᐃᑉᐸᖅᑖᑐᐃᓐᓇᕆᐊᓖᑦ 316 

ᐃᕙᕝᕕᒋᔭᒥᓄᙵᐅᑎᓪᓗᒋᑦ (Hildén and Vuolanto 1972). ᐊᐃᑉᐸᕇᓕᑦᑎᐊᑲᐅᖅᑐᖅᐸᑦᑐᑎᒃ, ᐃᓛᓐᓂ 317 

ᐃᓗᐊᓂ 4 ᐃᑲᕐᕋᑦ ᐊᐃᑉᐸᕇᒐᓱᓕᓚᐅᖅᑎᓪᓗᒋᑦ (Reynolds 1987). ᐊᐃᑉᐸᕇᓕᓱᖓᕋᒥᒃ, ᐊᖑᑏᑦ 318 

ᐅᐸᒃᓯᒪᓲᖑᕗᑦ 5 ᒦᑕᑦ ᐅᖓᓯᓐᓂᕐᒥ ᐊᕐᓇᒧᑦ ᐊᐃᑉᐸᒥᓄᑦ 75 ᐳᓴᓐᓄᑦ ᖃᖓᓕᒫᖅ, ᐊᖑᑏᑦ ᓴᐳᔾᔨᓪᓗᑎᒃ 319 

ᓄᓕᐊᑲᑕᓪᓚᑦᑐᑎᓪᓗ (Whitfield 1990; Schamel et al. 2004a). ᑕᐃᒪᐃᓕᐅᕐᓃᑦ 320 

ᐅᓄᖏᑦᑐᓪᓛᓗᓐᓂᒃ ᐊᓯᓂᒃ ᐊᐃᑉᐸᖃᖏᔾᔪᑕᐅᔪᑦ (ᓲᕐᓗ , 98.3% ᒪᖑᓴᓴᓂᓴᑐᓴᓂᑎ ᐃᕙᔭᐅᔪᓂ 321 

ᐊᑖᑕᖃᖅᐳᑦ ᐊᖑᑎᒧᑦ ᐸᖅᑭᓲᒧᑦ; Schamel et al. 2004a).   322 

ᐊᖑᑎᓂᑦ ᐃᕙᕝᕖᑦ ᓴᓇᔭᐅᕙᑦᑐᑎᒃ, ᑭᓯᐊᓂ ᐊᕐᓇᐃᑦ ᐃᕙᕝᕕᒃᓴᒥᒃ ᕿᓂᖅᐸᑦᑐᑎᒃ  (Rubega et al.  323 

2000). ᐊᕐᓇᖅ ᑎᓴᒪᓂᒃ ᒪᓐᓂᖃᒡᒍᓪᓗᓂ, ᐊᖑᑎᐅᑉ ᐃᕙᑦᑐᓂᒋᑦ. ᐊᖑᑏᑦ ᐸᖅᑭᑦᑎᐊᖃᑦᑕᖅᐳᑦ 324 

ᕿᑐᕐᖓᒥᓂᒃ ᑭᓯᐊᓂ 18ᓂᒃ ᐅᓪᓗᖃᓕᕋᒥᒃ ᕿᑐᕐᖓᖏᑦ ᐊᔪᕈᓐᓃᑦᑎᐊᓲᖑᕗᑦ  (Rubega et al.  2000). 325 

ᒪᓐᓂᖏᑦ ᑐᑭᖏᑦᑕᕌᖓᑕ, ᐊᖑᑏᑦ ᐃᕙᒃᑲᓐᓂᓲᖑᕕᑦ, ᓄᓕᐊᒐᔪᑦᑐᒍ ᐊᐃᑉᐸᕆᓚᐅᖅᑕᓂ ᑕᒫᓂᒃᑯᓂ ᓱᓕ 326 

ᐊᓯᐊᓂᐅᖏᑦᑐᖅ ᐊᓯᐊᓂᒃ ᐊᕐᓇᒥᒃ ᐊᐃᑉᐸᖃᕇᖅᑐᒥᒃ ᓄᓕᐊᔾᔭᖏᓐᓇᒥ (Hildén and Vuolanto 1972; 327 

Schamel et al. 2004b). ᑭᓯᐊᓂ, ᓲᖃᐃᒻᒪ ᐃᕙᖃᑦᑕᖏᒻᒪᑕ ᐸᖅᑭᓇᓂᒋᓪᓗ ᕿᑐᕐᖓᓂ, ᐊᖑᑎᐅᑉ 328 

ᐊᐃᑉᐸᖓ ᐊᓯᐊᓄᐊᖅᓯᒪᕙᒌᖅᑐᔅᓴᐅᕗᖅ ᐊᐃᑉᐸᖓᓂᒃ ᐊᐃᑉᐸᖅᓯᐅᖅᑐᓂ (ᓇᓕᐊᑐᐃᓐᓇᖅ ᓯᕗᓂᕐᒥ 329 

ᐊᐃᑉᐸᖃᖏᑦᑐᕕᓂᕐᒥᒃ ᐊᓯᐊᓂᒡᓘᓐᓃᑦ ᐊᖑᑎᒥᒃ ᒪᓐᓂᖏᑦ ᑐᑭᓚᐅᖏᑦᑐᓂᒃ). 330 

ᐊᖑᓇᓱᓐᓂᕐᓄᑦ ᒪᓐᓂᓐᓄᑦ ᑐᑭᕈᑕᐅᙱᓛᖑᕗᖅ, ᐊᑦᑐᐃᓪᓗᑎᒃ ᐊᑯᓐᓂᖓᓂ 30 60 ᐳᓴᓐᓄᑦ ᐃᕙᕝᕕᓐᓂᒃ 331 

ᐊᕐᕌᒍᑕᒫᑦ (Sandercock 1997; Walpole 2008b; Weiser et al. 2018). ᐃᕙᕝᕖᑦ 332 

ᐊᖑᓇᓱᒃᑕᐅᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕕᙵᑭᒃᑯᑎᒃ ᓲᖃᐃᒻᒪ ᐊᖑᓇᓱᒃᑏᑦ ᐱᔪᓐᓇᖏᑦᑕᕌᖓᒥᒃ 333 

ᓂᕿᒋᔪᒪᓂᖅᓴᒥᓂᒃ (ᐊᕕᙵᑦ), ᒪᓐᓂᓐᓂᒃ ᐱᓇᓱᖔᓲᖑᒻᒪᑕ ᑐᑭᖅᑐᕕᓂᕐᓂᒡᓗ. ᑕᐃᒪᐃᑦᑐᑦ ᑕᑯᔭᐅᓯᒪᕗᑦ 334 

ᐊᓯᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ ᓯᔾᔭᒥᐅᓄᑦ ᐱᖃᓯᐅᑦᑐᒋᑦ ᓇᓘᒪᓱᖅᑐᑦ ᓇᓘᒪᓱᖅᑐᑦ ᑰᓘ 335 

ᓯᔾᔭᕆᐊᓪᓗ (Blomqvist et al. 2002) ᑭᓯᐊᓂ ᐳᐃᒍᔾᔭᐃᖅᓯᒪᓇᑎᒃ ᓇᓘᒪᓱᖅᑐᓂ.   336 

 ᓅᓐᓃᑦ 337 
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ᐊᕐᓇᐃᑦ ᐊᐅᓪᓚᓲᖑᕗᑦ ᓯᕗᓂᐊᓂ ᐊᖑᑏᑦ, ᐊᐅᓪᓚᖏᑦᑐᑎᒃ ᐸᖅᑭᓪᓗᒋᑦ ᒪᒃᑯᑦᑐᑦ ᕿᑐᕐᖓᖏᑦ; ᒪᒃᑯᑦᑐᑦ 338 

ᑭᖑᓪᓕᖅᐸᐅᓪᓗᑎᒃ ᐊᐅᓪᓚᓲᑦ (Rubega et al. 2000). ᓇᓘᒪᓱᖅᑐᑦ ᖃᖓᑕᓲᖑᕗᑦ 120-130 339 

ᑭᓛᒥᑕᐸᓗᓐᓂᒃ ᐅᓪᓗᕐᒥ ᓅᓯᒪᓂᕐᒥᓂ (van Bemmelen et al. 2019). ᓇᓘᒪᓱᖅᑐᑦ ᓄᖅᑲᓲᖑᕗᑦ 340 

ᓂᕆᓇᓱᑐᓂ ᑕᖃᐃᖅᓯᖅᑐᓂᓗ ᐊᑯᓂᐸᓗᒻᒧᑦ  (ᓲᕐᓗ, ᐅᖓᑖᓂ ᒪᕐᕉᒃ ᐅᓪᓘᒃ ᐅᖓᑖᓂ) 341 

ᑕᐃᒪᐃᒐᔪᓐᓂᖅᓴᐅᓪᓗᑎᒃ ᐅᑭᐊᒃᓵᒃᑯᑦ ᓅᑎᓪᓗᒋᑦ ᐅᐱᕐᖔᒥ ᓅᓐᓂᕐᓂᑦ (van Bemmelen et al. 2019). 342 

ᐊᑕᖏᑲᓴᑦᑐᑎᒃ ᓇᓘᒪᓱᖅᑐᑦ ᑕᕆᐅᕐᒥᐅᑕᐅᕗᑦ (ᑕᕆᐅᕐᓂ ᑕᑯᔭᐅᕙᑦᑐᑎᒃ ᐃᒪᓕᓐᓂᓘᓐᓃᑦ, 343 

ᑕᕆᐅᕐᒦᒐᔪᑦᑐᑎᒃ) ᓄᖅᑲᖔᒐᔪᑦᑐᑎᒃ  ᓄᓇᒐᓴᒡᔪᐊᑦ ᑭᓪᓕᖏᓐᓂ ᐃᖏᕐᕋᓂᖃᖅᑐᓂᓗ ᐃᖅᑲᒥᑦ ᑕᕆᐅᑉ 344 

ᐃᖏᕐᕋᓂᖏᑕ ᖁᐱᕐᕈᕋᓛᑦ ᑕᕆᐅᑉ ᖄᖓᓄᐊᖅᐸᕝᕕᖏᓐᓂ  (Mercier and Gaskin 1985; Brown and 345 

Gaskin 1988). ᐃᓚᖏᑦ ᑎᒻᒥᐊᖃᑎᒌᓂᑦ ᓅᓲᖑᕗᑦ ᓄᓇᒃᑯᑦ ᐱᓇᓐᓇᖓᒍᑦ ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᓐᓇᖓᑕ, 346 

ᐅᓄᖅᑐᐊᓗᐃᑦ ᑕᐅᓴᖏᓐᓃᑦᑐᑦ ᑕᑯᔭᐅᕙᑦᑐᑎᒃ ᓄᓇᐃᓐᓇᕐᓂ ᑕᓯᕐᓂ (Rubega et al. 2000). ᑖᒃᑯᐊ 347 

ᓄᓇᐃᓐᓇᒻᒥ ᑎᑭᑦᑐᑦ ᓂᑭᖅᓴᖅᓯᐅᖃᑦᑕᖅᐳᑦ ᑕᖃᐃᖅᓯᖅᑐᑎᓪᓗ ᐃᒪᖅᓱᓐᓂ ᐃᒪᓂᓗ, ᑕᒪᒃᑮᓂ 348 

ᑕᕆᐅᖃᖏᑦᑐᓂ ᑕᕆᐅᓂᓗ (Page et al. 1999; Jehl 1986). ᐅᓄᓪᓚᑦᑐᑎᒃ ᑎᑭᓲᖑᕗᑦ  ᓴᔅᑲᑦᑎᕗᐊᓐᒧᑦ, 349 

ᐱᓗᐊᖅᑐᒥᒃ ᐅᐱᕐᖔᒃᑯᑦ (Gratto-Trever et al. 2001). ᑕᕆᐅᖑᔪᑦ ᑕᓰᑦ, ᐱᖃᓯᐅᑦᑐᒋᑦ ᒪᓄ ᑕᓯᖅ 350 

ᑕᕆᐅᖅ ᑕᓯᕐᔪᐊᕐᓗ, ᑲᓕᕗᐊᓂᐊᒥ ᓴᑉᓕᓐ ᑕᓯᕐᓗ   ᓴᔅᑲᑦᑎᕗᐊᓐ, ᐅᓄᓗᐊᒪᔮᖅᑐᓄᑦ ᐅᐸᑦᑕᐅᓲᑦ 351 

ᓄᖅᑲᖓᕝᕕᐅᕙᑦᑐᑎᒡᓗ (Jehl 1986; Beyersbergen and Duncan 2007; Frank and Conover 352 

2019; A. McKellar ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᓯᔾᔭᕆᐊᑦ ᓄᖅᑲᖓᔪᑦ ᑕᕆᐅᓂ ᑕᓯᕐᓂ ᓂᕿᒃᓴᖅᓯᐅᒐᔪᑉᐳᑦ 353 

ᖁᐱᕐᕈᓂᒃ ᑕᕆᐅᕐᒥ ᐃᒪᕐᒥ, ᑭᓯᐊᓂ ᑕᕆᐅᖑᖏᑦᑐᓄᑦ ᑕᓯᕐᓄᐊᖅᐸᑦᑐᑎᒃ ᐃᒥᕆᐊᖅᑐᖅᑐᑎᒃ 354 

ᐅᐊᓴᕆᐊᖅᑐᖅᑐᑎᓪᓗ (Jehl 1986). 355 

ᑲᓇᓐᓇᕐᒥ ᓯᔾᔭᒥ, ᑲᖏᖅᓱᐊᓂ ᕙᓐᑕᐃ, ᐊᑯᓐᓂᐊᓂ ᓅᕙ ᔅᑰᓯᐊ   ᓂᐅ ᐳᕋᓐᔅᕕᒃᓗ 356 

ᓄᖅᑲᕝᕕᓪᓚᕆᐊᓗᒃᑕᖃᖅᑐᖅ ᐅᑭᐊᒃᓵᒃᑯᑦ ᑎᒻᒥᐊᑦ ᑕᐃᑲᓃᑦᑐᑎᒃ 11ᓂᑦ 22ᓄᑦ ᐅᓪᓗᓄᑦ (Mercier 1985; 357 

Hunnewell et al. 2016; van Bemmelen et al. 2019). ᑖᓐᓇᐅᑎᓪᓗᒍ, ᑎᒻᒥᐊᑦ ᓂᕿᒃᓴᖅᓯᐅᖅᐳᑦ 358 

ᐃᓚᒋᐊᖅᑐᓂᒋᓪᓗ ᐅᖅᓱᓂ ᓱᒃᑲᓂᖃᖅᑐᓂ 1 ᒍᕋᒻᒥᒃ ᐅᓪᓗᕐᒥ (Mercier 1985). ᓄᑖᑦ ᓇᓃᓐᓂᕐᓄᑦ 359 

ᐱᓕᕆᓃᑦ ᓇᓗᓇᐃᖅᓯᓯᒪᕗᑦ ᓯᔾᔭᕆᐊᑦ ᓅᑦᑐᑦ ᑯᐊᑎᒃᑯᑦ ᑎᑭᑉᐳᑦ ᓇᓕᐊᑐᐃᓐᓇᕐᒥᑦ ᐊᒥᐊᓕᒃᑲᐅᑉ 360 

ᐅᐊᓐᓇᖓᓂᑦ ᔪᕈᑉᒥᑦ ᕿᑐᕐᖏᐅᖅᑐᓂᑦ ᐅᓄᕐᓂᕐᓂᑦ (Smith et al. 2014; van Bemmelen et al. 361 

2019).  362 

ᕿᑐᕐᖏᐅᖏᑦᑐᑦ 363 

ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐅᑮᓲᑦ ᑕᕆᐅᕐᓂ. ᐅᑮᔪᑦ ᑎᒻᒥᐊᑦ ᐅᐸᔅᓯᒪᑐᐃᓐᓇᕆᐊᖃᖅᐳᑦ ᐅᐊᓐᓇᖓᓂ ᕼᐊᒻᐳᓪᑦ 364 

ᐃᖏᕐᕋᓂᐅᑉ ᐅᑭᐅᓕᒫᖅ, ᓅᑦᑐᑎᒃ ᐸᓯᕕᒃ ᓯᔾᔭᖓᓄᑦ ᐊᒥᐊᓕᒃᑲᐅᑉ ᕿᑎᐊᓂ ᓯᕗᓂᑦᑎᐊᖓᓂ ᐅᐱᕐᖔᒥ 365 

ᓅᓐᓂᖓᑕ (van Bemmelen et al. 2019). ᓇᓘᒪᓱᖅᑐᑦ ᓂᕿᓯᐅᓪᓗᐊᑕᖃᑦᑕᖅᑐᖅ ᐃᓗᑐᓂᐅᑉ 366 

ᑲᑎᕝᕕᖓᓂ ᐃᒃᑲᓐᓂᖅᓴᒧᑦ, ᑲᑎᕈᓘᔭᖅᑐᒋᑦ ᑭᓱᖃᑦᑎᐊᖅᑐᖅ ᓯᔾᔭᐃᑦ ᖃᓂᒋᔮᓂ ᐃᒪᑦ ᐃᑎᔪᓂᙶᖅᑐᓂᑦ 367 

ᐃᒥᓄᑦ ᑲᑎᑦᑐᒋᓪᓗ ᖁᐱᕐᕈᑦ ᐊᖑᓇᓱᑦᑕᐅᔪᑦ (Haney 1985). ᓅᑎᓪᓗᒋᑦ, ᒪᓕᑦᑐᒍ ᐊᑦᓚᓐᑎᒃ ᓯᔾᔭᖓ, 368 

ᓂᕿᓯᐅᒐᔪᑦᑐᑦ ᖃᓂᒋᔮᓂ Sargassum ᐃᖂᑏᑦ, ᖁᐱᕐᕈᐃᑦ ᑲᑎᕝᕕᖏᓐᓂ (Haney 1986; Moser and 369 

Lee 2012).  370 

ᓂᕿᖏᑦ 371 

ᓇᓘᒪᓱᖅᑐᑦ ᓂᕆᓪᓗᐊᑕᓲᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᖁᐱᕐᕈᓂᒃ, ᑭᖒᒐᔪᑦᑐᑎᒃ, ᐊᓇᙲᑦ ᕿᑎᕈᓪᓕᖏᑦ, ᐊᓯᓂᓪᓗ 372 

ᖁᐱᕐᕈᓂᒃ, ᓂᕆᔭᓂ ᐊᓯᔾᔨᕈᓐᓇᖅᑐᓂᔾᔪᒃ ᑐᙵᓪᓗᐊᑕᖅᑐᓂᓗ ᑭᓱᑦ ᓂᖀᑦ ᐱᑕᖃᕐᒪᖔᑕ (Rubega et al. 373 

2000). ᑕᓯᕐᓃᑎᓪᓗᒋᑦ ᐃᒪᔅᓱᓐᓂ ᕿᑐᕐᖏᐅᕝᕕᒻᒥ, ᑎᒻᒥᐊᖃᑎᒌᑦ ᓂᕆᓲᑦ ᑭᕈᓄᒥᑦᓂᒃ (ᐃᒪᕐᒥᐅᑦ ᕿᑎᕈᓪᓖᑦ; 374 
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Hildén and Vuolanto 1972). ᑲᖏᖅᑐᐊᓂ ᕙᓐᑕᐃ, ᓂᐅ ᐳᕋᓐᔅᕕᒃ, ᓯᔾᔭᕆᐊᑦ ᓅᑦᑐᑦ ᑕᕆᐅᒃᑯᑦ 375 

ᓂᕆᓇᓱᒐᔪᑦᑐᑦ ᓂᕿᑦᑎᐊᕙᓐᓄᑦ  ᐅᓄᓪᓚᑦᑐᓄᓪᓗ ᑭᖑᓐᓄᑦ, Calanus finmarchicus, 376 

ᓂᕿᓪᓗᐊᑕᕆᓪᓗᒋᑦ (Mercier and Gaskin 1985). ᓄᓇᒃᑯᑦ ᓅᑎᓪᓗᒋᑦ ᒪᓄ ᑕᓯᒻᒥ ᑲᓕᕗᐊᓂᐊ, 377 

ᑕᕆᐅᒻᒥᐅᑦ ᐊᓇᙲᑦ 90%ᓄᑦ ᓂᕿᒋᕙᐃᑦ (Jehl 1986). ᑕᕆᐅᒻᒥᐅᑦ ᑭᖑᒃᐸᐃᑦ 378 

ᐊᑐᐃᓐᓇᐅᑦᑎᐊᕋᓗᐊᖅᑐᑎᒃ ᑕᕝᕙᓂ ᑕᕆᐅᓕᒻᒥ ᑕᓯᕐᒥ, ᑕᕆᐅᒥᐅᑦ ᑭᖑᒃᐸᑦ 379 

ᓂᕿᑦᑎᐊᕙᐅᖏᓐᓂᖅᓴᐅᕗᑦ ᑕᕆᐅᕐᒥᐅᑦ ᐊᓇᙱᓂᑦ ᓇᓘᒪᓱᖅᑐᓂᓪᓗ ᐃᓱᒪᒋᔭᐅᖃᑦᑕᙱᓚᑦ  (Jehl  380 

1986). ᓂᕿᑐᐊᖃᕈᑎᒃ ᑕᕆᐅᕐᒥᐅᑦ ᑭᖑᒃᐸᓂᒃ, ᓇᓘᒪᓱᖅᑐᑦ ᓴᓗᑦᑎᑉᐸᓪᓕᐊᖏᓐᓇᕐᓂᐊᖅᑐᑦ ᑐᖁᒍᑎᒃ 381 

ᑭᓯᐊᓂ, ᓂᕆᓪᓚᒃᑲᓗᐊᕈᑎᒃ ᑭᖑᒃᐸᓂᒃ (Rubega and Inouye 1994). ᓅᑎᓪᓗᒋᑦ ᓵᖓᒍᑦ ᓯᒡᔭᖓᑕ 382 

ᑭᐊᕈᓚᐃᓇ ᐅᐊᖓᖓᑕ, ᓈᒪᔅᑐᑦ ᓂᕆᓇᓱᑦᑐᑦ ᖃᓂᒋᔮᓂ Sargassum ᐃᖂᑏᑦ ᑕᕆᐅᖏᓐᓇᕐᒥ 383 

ᓂᕆᓪᓗᐊᑕᖃᑦᑕᖅᑐᑦ ᓵᒑᓴᒻ ᑭᖑᒃᐸᓂᒃ (Latreutes fucorum) ᐊᒻᒪ ᐆᒪᔪᐃᑦ ᐊᔾᔨᒌᖏᐊᕐᔪᓐᓂᖏᑦ 384 

ᐳᓪᓚᓖᑦ (Litiopa melanostoma) ᐃᓚᒋᔭᐅᔪᑦ Sargassum ᐃᖂᑎᓄᑦ  (Moser and Lee 2012).  385 

ᓯᔾᔭᕆᐊᑦ ᖃᔅᓯᓂᒃ ᐅᒡᒋᐊᓇᖅᑐᓂᒃ ᓂᕆᓇᓱᒍᑎᖃᕐᒪᑕ. ᓈᒻᒪᓱᑦᑐᑦ ᑮᓯᕙᑦᑐᑎᒃ ᓂᕆᓇᓱᒃᑕᒥᓂᒃ ᐃᒫᓂᑦ, 386 

ᐊᑐᖅᑐᒍ ᐃᒥᐅᑉ ᒥᓗᒃᓯᒪᓂᖓ ᑭᕕᒍᑎᒋᓪᓗᒍ ᓂᕆᓇᓱᑦᑕᓂ ᐃᒥᕐᒥ ᑯᓯᒻᒥ ᖁᒻᒧᑦ ᓯᒡᒍᒥᓄᑦ, ᓯᒡᒍᓂ 387 

ᒪᑐᐃᕌᕐᔪᓕᖅᑐᓂᐅᒃ ᑯᕕᑎᑦᑐᒍ ᐊᒥᐊᒃᑯᑦ ᐃᒥᖅ (Rubega and Obst 1993). ᖁᐱᕐᕈᖅᑕᖃᖏᑦᑕᕌᖓᑦ 388 

ᐃᒪᐅᑉ ᖄᖓᓂ, ᓇᓘᒪᓱᖅᑐᑦ ᐅᐃᔾᔮᓲᖑᕗᑦ ᐅᐃᔾᔮᓲᑐᑦ ᐱᙳᐊᖅᑐᑦ ᖁᒻᒧᑦ ᐃᖏᕐᕋᓂᓕᐅᖅᑐᑎᒃ. ᑖᓐᓇ 389 

ᐃᓂᕐᕋᓂᖅ ᑲᑎᑦᑎᕗᖅ ᖁᐱᕐᕈᓂᒃ ᓂᕆᓂᐊᖅᑕᒥᓂᒃ ᐃᒪᐅᑉ ᖄᖓᓄᑦ 50 ᓯᐊᓐᑕᒦᑕᓂᑦ ᐃᑎᓕᓐᓂᑦ (Obst 390 

et al. 1996). ᐊᑐᓂ ᑎᒻᒥᐊᑦ ᐱᖅᑯᓯᖃᖅᐳᑦ, ᐅᐃᔾᔮᖏᓐᓇᐅᔭᖅᑐᑎᒃ ᓇᓕᐊᑐᐊᕐᒧᑦ ᑐᕌᖅᑐᑎᒃ (Rubega 391 

et al. 2000). ᓂᕆᓇᓱᓕᕌᖓᒥ ᖃᓂᒋᔭᖏᓐᓂ Sargassum ᐃᖂᑎᓂ, ᑎᒻᒥᐊᑦ ᑮᓯᖃᑦᑕᖅᑐᑦ 392 

ᓂᕆᓂᐊᖅᑕᒥᓂᒃ ᐃᖂᑎᓂᑦ, ᐅᐃᔾᔮᕐᓇᑎᒃ (Moser and Lee 2012). 393 
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4. ᐅᓗᕆᐊᓇᖅᑐᑦ 394 

4.1. ᐅᓗᕆᐊᓇᖅᑐᓂᒃ ᕿᒥᕐᕈᓃᑦ 395 

ᓇᓘᒪᓱᖅᑐᓄᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᓄᑦ ᕿᒥᕐᕈᓂᖅ ᑐᙵᔪᖅ IUCN-CMP (ᓄᓇᕐᔪᐊᕐᒥ ᓄᖑᔾᔭᐃᖅᓯᓂᕐᓄᑦ ᑲᑐᔾᔨᖃᑎᒌᑦ-ᓄᖑᔾᔭᐃᖅᓯᓃᑦ ᑲᑐᔾᔨᖃᑎᒌᑦ) 396 

ᑲᑎᙵᔪᓄᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᓄᑦ ᑲᑎᙵᔪᓅᖅᓯᓕᕆᓂᕐᓄᑦ. ᐅᓗᕆᐊᓇᕐᓃᑦ ᓇᓗᓇᐃᖅᑕᐅᔪᑦ ᑕᕝᕙᙵᑲᐅᑎᒋᒥᑦ ᐱᓕᕆᓂᖅᑎᑐᑦ 397 

ᐱᓕᕆᔾᔪᓯᖅᑐᓪᓘᓐᓃᑦ ᐃᒪᐃᑎᓯᒪᔪᑦ, ᐃᒪᐃᑎᑦᑎᔪᑦ ᐃᒪᐃᑎᑦᑎᑐᐃᓐᓇᕆᐊᖃᖅᑐᓪᓘᓐᓃᑦ ᓯᕗᓂᕐᒥ ᓱᕋᒃᑕᐅᓂᕐᓄᑦ, ᓱᕋᐃᓂᕐᓂᒃ, ᐱᐅᔪᓐᓃᖅᑎᑦᑎᓂᕐᓂᒃ, 398 

ᐊᒻᒪᓗ ᐅᕝᕙᓘᓐᓂᑦ ᐊᔪᓕᖅᑎᑦᑎᓂᖅ ᐆᒪᔪᒥᒃ ᐅᐊᔅᓯᔭᐅᔪᒧᑦ (ᐅᓄᕐᓂᖏ, ᑎᒻᒥᐊᖑᖃᑎᒌᑦ, ᓄᓇᓕᖓ ᐆᒪᔫᖃᑎᒌᒡᕖᑦ) ᖃᐅᔨᔭᐅᓇᓱᑦᑐᓄᑦ 399 

(ᓄᓇᕐᔪᐊᕐᒥ, ᒐᕙᒪᖃᑎᒌᓂ, ᐊᕕᔅᓯᒪᔪᓂᓘᓐᓃᑦ ᒐᕙᒪᓄᑦ). ᐱᕕᑭᔾᔪᑕᐅᔪᑦ ᐃᓱᒪᒋᔭᐅᖏᑦᑐᑦ ᑕᕝᕙᓂ ᕿᒥᕐᕈᓯᓐᓂ. ᕿᒪᒃᑕᑦᑎᓐᓂ ᐅᓗᕆᐊᓇᖅᑐᕕᓃᑦ, 400 

ᑕᕝᕗᖓᑲᐅᑎᒋᐅᖏᑦᑐᖅ ᑲᑎᑉᐸᓪᓕᐊᔪᓪᓘᓐᓂᑦ ᐊᑦᑐᐃᓃᑦ ᐅᓗᕆᐊᓇᖅᑐᑦ, ᓇᓕᐊᑐᐃᓐᓇᓪᓘᓐᓃᑦ ᐊᑑᑎᓖᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ ᑐᑭᓯᔾᔪᑕᐅᔪᓐᓇᖅᑐᑦ 401 

ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐅᓗᕆᐊᓇᖅᑐᑦ ᐅᖃᐅᓯᕆᔭᐅᕗᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᐅᓗᕆᐊᓇᖅᑐᓂᒃᑯᕕᒻᒥ.  402 

 ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 2:  ᐅᓗᕆᐊᓇᖅᑐᓂᒃ ᖃᐅᔨᓴᐅᑎᒧᑦ ᕿᒥᕐᕈᓂᖅ  403 

ᐅᓗᕆᐊᓇᖅᑑᑉ 

ᓇᐃᓴᐅᑐᖓ 
ᐅᓗᕆᐊᓇᖅᑑᑉ ᖃᓄᐃᓕᖓᓂᖓ ᐊᑦᑐᐃᓂᖅ a ᐊᖏᓂᖓ b ᐊᔅᓱᕈᕐᓂᖓ c ᖃᖓᒃᑯᑦ d 

7 ᓄᓇᒥᐅᑦ ᐃᓕᖅᑯᓯᖏᓐᓂᒃ ᐊᓯᔾᔩᓃᑦ ᓇᓗᔭᐅᔪᖅ  ᒥᑭᑦᑐᖅ  (1-10%) ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

7.2 
ᓴᐳᑏᑦ ᐃᒦᓪᓗ 

ᐊᐅᓚᑕᐅᓂᖏᑦ/ᐊᑐᖅᑕᐅᓂᖏᑦ 
ᓇᓗᔭᐅᔪᖅ  ᒥᑭᑦᑐᖅ  (1-10%) ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

8 

ᑕᒫᓂᕐᒥᐅᑕᐅᖏᑦᑐᑦ ᑎᑭᑦᑐᑦ 

ᐊᑲᐅᙱᓕᐅᕈᑕᐅᓲᓪᓗ ᖃᓂᒻᒪᓐᓇᖅᑐᑦ 

ᓯᕗᓂᕐᒥᓂᓪᓗ ᑎᒥᓕᐅᕈᑏᑦ 

ᐳᒃᑭᑦᑐᖅ  ᒥᑭᑦᑐᖅ  (1-10%) 
ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

8.2 
ᐊᑲᐅᙱᓕᐅᕈᑏᑦ ᑕᒫᓂᕐᒥᐅᑦ ᐱᕈᖅᑐᑦ 

ᓂᕐᔪᑎᓪᓗ   
ᐳᒃᑭᑦᑐᖅ  ᒥᑭᑦᑐᖅ  (1-10%) 

ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

9 
ᓱᕈᐃᓃᑦ   

 
ᐊᑯᓐᓂᖅᓱᖅ  

ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 

ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

9.2 ᐴᒪᔫᖃᑎᒌ ᓇᓗᔭᐅᔪᖅ  
ᐱᕕᑭᑎᑕᐅᔪᖅ  (11-

30%) 
ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

9.4 
ᓴᓃᑦ ᑎᓯᔪᓪᓗ ᓱᕈᑦ 

 
ᐊᑯᓐᓂᖅᓱᖅ  

ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 

ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ) 

9.5 ᓯᓚᒃᑰᖅᑐᑦ ᓱᕈᑦ   ᓇᓗᔭᐅᔪᖅ  
ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 
ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  
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ᐅᓗᕆᐊᓇᖅᑑᑉ 

ᓇᐃᓴᐅᑐᖓ 
ᐅᓗᕆᐊᓇᖅᑑᑉ ᖃᓄᐃᓕᖓᓂᖓ ᐊᑦᑐᐃᓂᖅ a ᐊᖏᓂᖓ b ᐊᔅᓱᕈᕐᓂᖓ c ᖃᖓᒃᑯᑦ d 

11 ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᑯᓐᓂᖅᓱᖅ  
ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 

ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

11.1 ᐆᒪᔫᖃᑎᒌᒡᕕᐅᔪᓄᑦ ᐅᐸᒃᑕᐅᓃᑦ   ᐊᑯᓐᓂᖅᓱᖅ  
ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 

ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  (11-

30%) 
ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

11.3 
ᐊᓯᔾᔨᕐᓃᑦ ᓯᓚᐅᑉ ᐅᖅᑰᓂᕆᖃᑦᑕᖅᑕᖏᓐᓂ 

ᓂᒡᓚᓱᓐᓂᕆᖃᑦᑕᖅᑕᖏᓐᓂᓗ 
ᓇᓗᔭᐅᔪᖅ  

ᓇᓂᕈᓘᔮᖅᑐᑦ  (71-

100%) 
ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

11.4 
ᐊᓯᔾᔨᕐᓃᑦ ᒪᖁᑦᑐᓂ ᖃᓐᓂᖅᑐᓂ ᐃᒦᓪᓗ 

ᐃᓕᖅᑯᓯᖏᓐᓂ   
ᓇᓗᔭᐅᔪᖅ  

ᐱᕕᑭᑎᑕᐅᔪᖅ  (11-

30%) 
ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

11.5 ᐱᓗᐊᖅᑐᑦ/ᓯᓚᓗᕈᓗᔪᓗᐊᒪᔮᑦ ᓇᓗᔭᐅᔪᖅ  ᓇᓗᔭᐅᔪᖅ  ᓇᓗᔭᐅᔪᖅ  ᐳᖅᑐᔪᖅ (ᑲᔪᓯᔪᖅ)  

a ᐊᒃᑯᐃᓂᖅ – ᖃᓄᑎᒋᒧᑦ ᐆᒪᔫᑕᑎᒌᑦ ᑕᑯᔭᐅᔪᑦ, ᑕᐃᒪᐃᓐᓇᓱᒋᔭᐅᔪᑦ, ᑲᖐᒋᔭᐅᔪᓪᓘᓐᓃᑦ ᑕᕝᕗᖓᑲᐅᑎᒋ ᑕᕝᕗᖓᑲᐅᑎᒋᐅᖏᑦᑐᕐᓘᓐᓃᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᒦᑎᑕᐅᕙᑦ 404 

ᑐᑭᓯᔭᐅᔪᒪᔪᒧᑦ. ᐊᑦᑐᐃᓂᖅ ᐊᑐᓂ ᐅᓗᕆᐊᓇᖅᑐᒧᑦ ᑐᙵᔪᖅ ᐊᔅᓱᕈᕐᓂᖓᓄᑦ ᐊᖏᓂᖓᓄᓪᓗ ᐳᖁᑐᓂᓕᐅᕐᓂᕐᓄᑦ ᐃᓱᒪᒋᓪᓗᒋᓪᓗ ᐅᑯᐊᑐᐊᖅ ᒫᓐᓇᒥ ᓯᕗᓂᕐᒥᓗ 405 

ᐅᓗᕆᐊᓇᖅᑐᑦ. ᐅᓗᕆᐊᓇᖅᑐᑦ ᐊᑦᑐᐃᓂᖏᑦ ᓴᖅᑭᔮᖅᑎᑦᑎᕗᑦ ᐅᓄᕈᓐᓃᕐᓂᖏᓐᓂᒃ ᐆᒪᔫᖃᑎᒌᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ 406 

ᐅᓄᕈᓐᓃᕐᓂᖅᓴᐅᓕᕐᓂᕐᓂᒃ/ᐱᐅᔪᓐᓃᖅᑎᑕᐅᓂᖏᓐᓂᒃ ᐃᓂᖓᓂ ᐆᒪᔫᖃᑎᕕᐅᔫᑉ. ᖃᓄᑎᒋᐅᒐᔪᖕᓂᖓ ᐅᓄᕈᓐᓃᕐᓃᑦ ᐃᓂᒋᔭᐅᔪᓂᓘᓐᓃᑦ ᐅᓄᕈᓐᓃᕐᓂᖅᓴᐅᓗᑎᒃ. 407 

ᐅᓄᕈᓐᓃᕈᑕᐅᒐᔪᖅᑐᑦ ᐃᓃᓪᓘᓐᓃᑦ ᐅᓄᕈᓐᓃᕝᕕᐅᔪᑦ ᐊᑐᓂ ᑲᑎᙵᔪᓄᑦ ᐊᖏᓂᖅᑎᒍᑦ ᐊᔅᓱᕈᕐᓂᖓᓄᓪᓗ ᒪᓕᑉᐳᑦ ᑲᒃᑯᓄᖓ ᐊᕕᔅᓯᒪᔪᓄᑦ ᐅᓗᕆᐊᓇᕐᓃᑦ ᐳᖅᑐᓂᖏᓐᓄᑦ. 408 

ᐳᖅᑐᔪᓪᓛᓗᒃ (75% ᐅᓄᕈᓐᓃᖅᑐᑦ), ᐳᖅᑐᔪᖅ (40%), ᐊᑯᓐᓂᖅᓱᖅᑐᖅ (15%), ᐳᒃᑭᑦᑐᕐᓗ (3%). ᓇᓗᓇᐅᔪᖅ: ᐊᑐᖅᑕᐅᔪᖅ ᐊᑦᑐᐃᓂᖅ ᓇᓗᓇᐃᖅᑕᐅᔪᓐᓇᖏᒃᑯᓂ 409 

(ᐆᒃᑑᑎᒋᓗᒍ, ᐊᑭᖏᑦ ᓇᓕᐊᖕᓄᑐᐃᓐᓇᖅ ᐱᓕᕆᐊᒃᓴᒧᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᕐᔪᐊᖅᑐᒧᑦ, ᖃᐅᔨᒪᔭᐅᙱᑦᑐᖅ); ᑲᑎᖅᓱᖅᑕᐅᓯᒪᙱᑉᐸᑦ: ᐊᒃᑐᐃᓂᖓ ᖃᐅᔨᔭᐅᓯᒪᙱᑦᑐᖅ 410 

ᐊᑦᑕᕐᓇᕐᓂᖓ ᖃᐅᔨᓴᖅᑕᐅᓂᐅᑉ ᐱᕕᒃᓴᖓᑕ ᓯᓚᑖᓃᒻᒪᑦ (ᓲᕐᓗ ᖃᖓᒃᑯᖓ ᐊᑑᑎᖃᖏᒃᑯᓂ/ᒥᑭᓗᐊᖅᐸᑦ ᐳᒃᑭᓪᓗᓂᓘᓐᓃᑦ ᐅᓗᕆᐊᓇᕐᓂᖅ ᐃᓱᒪᒋᔭᐅᒐᒥ ᕿᒪᑦᑕᑦᑎᓐᓃᑦᑐᑦ); 411 

ᒥᑭᓗᐊᖅᑐᖅ: ᐊᖏᓂᖓ ᐊᔅᓱᕈᕐᓂᖓᓗ ᒥᑭᓗᐊᕈᑎᒃ; ᐅᓗᕆᐊᓇᖏᑦᑐᖅ: ᐊᔅᓱᕈᕐᓂᖓ ᓇᓗᓇᐃᖅᑕᐅᒍᓂ ᓄᖅᑲᖓᔪᑐᑦ ᐃᑲᔫᑕᐅᑐᐃᓐᓇᕆᐊᖃᕐᓗᓂᓘᓐᓃᑦ.         412 

b ᐊᖏᓂᖓ – ᖃᓄᑎᒋᒧᑦ  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᓂᕆᐅᒋᔭᐅᔪᓐᓇᖅᑐᑦ ᐊᑦᑐᖅᑕᐅᓂᐊᕐᓂᕐᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒧᑦ ᐃᓗᐊᓂ 10 ᐊᕐᕌᒍᑦ. ᓇᐃᓴᖅᑕᐅᒐᔪᑦᑐᑦ ᐃᓚᒋᔭᐅᓪᓗᑎᒃ 413 

ᑎᒻᒥᐊᖃᑎᒌᑦ ᐅᓄᕐᓂᖏᓐᓂᑦ ᖃᐅᔨᔭᐅᓇᓱᑦᑐᓄᑦ  (ᓇᓂᕈᓘᔮᖅᑐᑦ  = 71–100%; ᐊᖏᔪᖅ  = 31–70%; ᐱᕕᑭᑎᑕᐅᔪᖅ  = 11–30%; ᒥᑭᑦᑐᖅ  = 1–10%; ᐊᑑᑎᖃᖏ  < 1%). 414 

c ᐊᔅᓱᕈᕐᓂᖓ –  ᐊᖏᓂᖓᑕ ᐃᓗᐊᓂ, ᓱᕋᓐᓂᖓ ᑎᒻᒥᐊᖑᖓᑎᒌᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᒥᑦ ᓂᕆᐅᒋᔭᐅᔪᓐᓇᖅᑐᒧᑦ ᐃᓗᐊᓂ 10 ᐊᕐᕌᒍᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᖓᓱᑦ ᑭᖑᕚᕇᑦ ᐃᓗᐊᓂ. 415 

ᓇᐃᓴᖅᑕᐅᒐᔪᑦᑐᑦ  ᐅᓄᕈᓃᖅᐸᓪᓕᐊᓂᖓᑦ  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ’ ᐅᓄᕐᓂᖏᓐᓂᑦ. (ᓴᙱᓗᐊᒪᔮᖅᑐᖅ  = 71–100%; ᐅᓗᕆᐊᓇᓪᓚᑦᑐᖅ  = 31–70%; ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  = 11–30%; 416 

ᒥᑭᑦᑐᖅ = 1–10%; ᐊᑑᑎᖃᖏ  < 1%; ᓄᖅᑲᖓᔪᖅ ᐃᑲᔫᑕᐅᑐᐃᓐᓇᕆᐊᖃᑐᕐᓘᓐᓃᑦ  ≥ 0%).  417 

d ᖃᖓᒃᑯᑦ – ᐳᖅᑐᒧᖅ = ᑲᔪᓯᔪᖅ; ᐊᑯᓐᓂᖅᓱᖅᑐᖅ  = ᓯᕗᓂᕐᒥ ᑭᓯᐊᓂ  (ᑕᐃᒪᐃᑦᑐᓐᓴᖅᑐᖅ ᖃᖓᑦᑎᐊᒥ [<10 ᐊᕐᕌᒍᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᖓᓱᑦ ᑭᖑᕚᕇᑦ]) ᐅᕝᕙᓘᓐᓂᑦ 418 

ᓄᖅᑲᖅᑎᑕᐅᔪᖅ ᒫᓐᓇ  (ᐅᑎᖅᑎᑕᐅᑐᐃᓐᓇᕆᐊᓕᒃ ᖃᖓᑦᑎᐊᒥ); ᐳᒃᑭᑦᑐᖅ  = ᓯᕗᓂᕐᒥ ᑭᓯᐊᓂ  (ᑕᐃᒪᐃᑦᑐᔅᓴᖅᑐᖅ ᐊᑯᓂᒥ) ᐅᕝᕙᓘᓐᓂᑦ ᓄᖅᑲᖅᑎᑕᐅᔪᖅ ᒫᓐᓇ 419 

(ᐅᑎᖅᑎᑕᐅᑐᐃᓐ ᐊᑯᓂᒥ); ᐊᑑᑎᖃᖏᑦᑐᖅ /ᐊᑑᑎᖃᖏ  = ᕿᒪᑦᑕᑦᑎᓐᓂ ᑭᓯᐊᓂ ᐅᑎᔾᔮᔪᒃᓴᐅᓇᓂ, ᐅᕝᕙᓘᓐᓃᑦ ᐊᑦᑐᐃᑲᐅᑎᒋᖏᑦᑐᖅ ᑭᓯᐊᓂ ᐱᕕᖃᕝᕕᑭᑦᑐᖅ.   420 
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4.2. ᓇᓗᓇᐃᖅᓯᓃᑦ ᐅᓗᕆᐊᓇᖅᑐᓂᒃ 421 

ᐃᓗᐃᑦᑐᒃᑯᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᓄᑦ ᕿᒥᕐᕈᓂᕐᒥᑦ ᖃᐅᔨᔭᐅᖅ ᐊᑯᓐᓂᖅᓱᖅᑐᑦ. ᑭᓱᓪᓚᑦᑖᓄᑦ ᓇᓘᒪᓱᖅᑐᑦ 422 

ᐅᓄᕈᓐᓃᕈᑎᖏᑦ ᓇᓗᔭᐅᔪᑦ ᑭᓯᐊᓂ ᐅᓄᕈᓐᓃᕐᓃᑦ ᑕᐃᒪᐃᑎᑕᐅᔪᒃᓴᐅᔪᑦ ᑲᑎᑦᑐᓄᑦ ᓯᓚᐅᑉ 423 

ᐊᓯᔾᔨᕐᓂᖏᓐᓄᑦ ᓱᕈᓂᓪᓗ. ᓯᓚᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᑦ ᐅᓗᕆᐊᓇᖅᑐᖅ ᐃᓂᒋᔭᐅᔪᓄᑦ ᕿᑐᕐᖏᐅᕝᕕᓐᓂ 424 

ᐊᑦᑐᐃᓪᓗᑎᒡᓗ ᓂᕿᒃᓴᖅᑕᖃᕈᓐᓇᕐᓂᕐᓂᒃ. ᑕᕆᐅᕐᒦᒐᔪᑦᑐᐊᓘᒻᒪᑕ ᐃᓅᓯᐊᓂ ᐊᑯᓂᒧᑦ, ᑭᓂᖅᑐᑦ 425 

ᐊᐅᒃᑕᔫᓂᓪᓗ ᓱᕈᐃᑦ ᑕᒪᒃᑮᑦ ᐊᑦᑐᐃᕗᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓂᒃ. ᐊᓯᖏᑦᑕᐅᖅ ᒥᑭᑦᑐᑦ ᐅᓗᕆᐊᓇᖅᑐᑦ 426 

ᐱᖅᓯᐅᔾᔨᕗᑦ ᐃᒦᑦ ᐳᖅᑐᓂᖏᓐᓂᒃ ᓄᖅᑲᕝᕕᐅᓲᓂ ᑕᓯᕐᓂ ᑕᐃᒪᐃᑎᑕᐅᓪᓗᑎᒃ  ᒪᖁᖃᑦᑕᖏᓐᓂᕐᓄᑦ 427 

ᐃᒦᓪᓘᓐᓃᑦ ᐊᐅᓚᑕᐅᑦᑎᐊᖏᓐᓂᖏᓐᓄᑦ, ᒨᑯᕆᒧᑦ ᓱᕈᐃᓂᕐᓄᑦ, ᐃᓂᖏᓐᓄᓪᓗ ᐱᐅᔪᓐᓃᖅᑎᑕᐅᓂᕐᓄᑦ 428 

ᑲᖑᓄᑦ (Chen caerulescens) ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ. ᐅᓗᕆᐊᓇᖅᑐᑦ ᐊᑦᑐᐃᑐᐃᓐᓇᕆᐊᓖᑦ 429 

ᑎᒻᒥᐊᖑᖃᑎᒋᓂᒃ 10 ᐊᕐᕌᒍᑦ ᐃᓗᐊᓂ ᓇᓗᓇᐃᖅᑕᐅᔪᑦ ᐳᒃᑭᑦᑐᑦ, ᐳᖅᑐᓛᒥᑦ ᐳᒃᑭᑦᑐᒧᑦ ᐊᑦᑐᐃᓂᕐᓂᑦ. 430 

(ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 2). 431 

11. ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ (ᐊᑦᑐᐃᓂᖅ: ᐊᑯᓐᓂᖅᓱᖅ) 432 

11.1 ᐆᒪᔫᖃᑎᒌᕝᕕᐅᔪᓄᑦ ᐅᐸᑦᑕᐅᓃᑦ: (ᐊᑦᑐᐃᓂᖅ: ᐊᑯᓐᓂᖅᓱᖅ) 433 

ᑕᐃᒪᐃᓐᓂᐊᕐᓂᖏᑎᑐᑦᑕᐅᖅ ᐅᓄᖅᑐᑦ  ᕿᑐᕐᖏᐅᖅᑐᑦ ᑎᒻᒥᐊᑦ, ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ 434 

ᐊᓯᔾᔩᓪᓚᖖᓂᐊᖅᑐᖅ ᐃᓂᖃᕈᓐᓇᕐᓂᕐᓄᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ.  ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᓐᓇᖓᓂ, ᓯᓚᐃᑦ 435 

ᓇᓂᓪᓗᐊᑕᒻᒧᑦ ᐋᖅᑭᙳᐊᖅᑕᐅᔪᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᐅᖓᑖᓂ 90% ᒫᐊᓐᓇᐅᔪᖅ ᕿᑐᕐᖏᐅᕝᕕᖏᑦ 436 

ᐊᑐᒐᒃᓴᐅᔪᓐᓇᓛᖏᑦᑐᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ 2070ᒥ (Wauchope et al. 2017). ᑕᐃᒪᐃᑦᑐᐸᓗᐃᑦ 437 

ᐊᓯᔾᔨᕐᓃᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᓚᐅᒻᒥᔪᑦ ᔅᑲᓐᑎᓇᐃᕕᐊᒥ (Virkkala et al. 2008). ᑭᓯᐊᓂ, ᑎᒻᒥᐊᖑᖃᑎᒌᖏᑕ 438 

ᐃᓚᖏᑦ ᐊᓯᐊᓄᐊᕈᓐᓇᑐᐃᓐᓇᕆᐊᓖᑦ, ᐱᓗᐊᖅᑐᒥᒃ ᓇᓘᒪᓱᖅᑐᑦ ᓴᖅᑭᔮᖅᑎᑦᑎᒻᒪᑕ ᐳᒃᑭᑦᑐᓂᒃ  439 

ᕿᑐᕐᖏᐅᓕᓵᖅᑐᑦ ᑐᑭᕝᕕᒋᓚᐅᖅᑕᒥᓄᑦ7 ᐅᑎᓲᖑᓂᕐᒥᓂᒃ ᐊᑯᓐᓂᖅᓱᖅᑐᑎᓪᓗ ᐅᓄᐸᓗᑦᑐᓪᓗ ᐃᓐᓇᓄᑦ 440 

ᐅᑎᓲᖑᓂᕐᒥᓂᒃ ᕿᑐᕐᖏᐅᕝᕕᒋᖃᑦᑕᓚᐅᖅᑕᒥᓄᑦ8 ᕿᑐᕐᖏᐅᕆᐊᖅᑐᖅᑐᑎᒃ ᐊᕐᕌᒍᒥᑦ ᐊᕐᕌᒍᒧᑦ (Colwell 441 

et al. 1988; Reynolds and Cooke 1988). ᒐᕙᒪᖓᑕ ᐋᑐᐸᓐ ᓴᓴᐃᐊᑎᖓᑕ ᐳᖅᑐᓂᖃᖅᑎᑕᖓ 442 

ᓇᓘᒪᓱᖅᑐᑦ ᐅᓗᕆᐊᓇᖅᑐᒦᓪᓚᑦᑐᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᐋᖅᑭᙳᐊᖅᑐᒋᓪᓗ 3°ᒥᒃ ᐅᖅᑰᓯᒋᐊᕈᓂ 443 

ᕿᑐᕐᖏᐅᕝᕕᒃᓴᖃᖏᓐᓂᖅᓴᐅᓕᕋᔭᖅᑐᑦ 58%ᒧᑦ  ᐱᕕᖃᓕᖅᑎᓪᓗᒋᓗ ᓱᓕᒃᑲᓐᓂᕐᓂᒃ 11%ᒥᒃ ᐅᑭᐅᖅᑕᖅᑐᒥ 444 

ᕿᑐᕐᖏᐅᕝᕕᒃᓴᓄᑦ (Bateman et al. 2019). ᑖᒃᑯᐊ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᐃᒪᐃᓐᓇᐃᓐᓂᐊᖅᑐᖃᐃᕐᒪᑕ 445 

ᑕᒻᒪᕐᓃᑦ ᑕᒻᒪᖏᓐᓃᓪᓗ  ᓇᓚᐅᑦᑎᖏᓪᓚᒍᓐᓇᖅᑐᑦ.    446 

 ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᖕᓇᖓᓂ, ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᓯᔾᔩᓚᒻᒪᑦ ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᓐᓂᒃ. 447 

ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᓰᑦ ᓯᔾᔭᕆᐊᑦ ᓂᕆᕝᕕᒋᒐᔪᒃᑕᖏᑦ ᐃᒪᐃᕈᑎᒻᒪᑕ ᓲᖃᐃᒻᒪ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ 448 

ᓱᒃᑲᓕᓕᖅᑎᑦᑎᒻᒪᑦ ᐃᓕᖅᑯᓯᑐᖃᖏᓐᓂᒃ ᓱᕋᒃᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᐊᐅᒍᓯᖏᓐᓂᓪᓗ ᑕᓰᑦ. ᐅᑦᕿᐊᒡᕕᒻᒥ 449 

(ᐱᐊᕈᓚᐅᖅᑑᒐᓗᐊᖅ), ᐊᓛᔅᑲᒥ,1948ᒥᑦ  2013ᒧᑦ,  ᑕᓰᑦ ᐅᓄᖏᓐᓂᖅᓴᐅᓕᓚᐅᖅᑐᑦ 15%ᒧᑦ 450 

ᑲᑎᑦᑐᒋᓪᓗ ᑕᓯᖃᕝᕕᐅᔪᑦ ᒥᑭᓪᓕᒋᐊᓚᐅᖅᑐᑦ 30%ᒧᑦ, ᓲᖃᐃᒻᒪᓪᓗᐊᑕᖅ ᐃᑦᑕᕐᓂᓴᑦ ᑕᓰᑦ, ᐊᖏᖅᓴᐅᔪᑦ 451 

ᐊᓯᔾᔨᖃᑦᑕᖏᓐᓂᖅᓴᐅᓪᓗᑎᒡᓗ, ᐸᓂᓕᕐᒪᑕ (Anderson and Lougheed 2015). ᓯᓚᒧᑦ 452 

ᐃᒪᐃᔭᖅᐸᓪᓕᐊᓃᑦ ᐊᐅᔭᒃᑯᑦ, ᑕᐃᒪᐃᑎᑕᐅᔪᑦ ᐅᖅᑰᓂᖅᓴᓄᑦ ᓯᓚᓄᑦ ᐸᓂᖅᑎᑦᑎᓂᐊᕐᒥᒻᒪᑕ ᑖᒃᑯᓂᖓ 453 

                                                 
7 ᓇᐃᑐᓪ ᕕᓗᐸᑐᕆ: ᕿᑐᕐᖏᐅᓕᓵᖅᑐᑦ ᑐᑭᕝᕕᒋᓚᐅᖅᑕᒥᓄᑦ ᐅᑎᓲᖑᓂᖏᓐᓄᑦ ᖃᓂᒋᔮᓄᑦ    
8 ᐃᓐᓇᖅ ᕕᓗᐸᑐᕆ: ᐃᓐᓇᓄᑦ ᐅᑎᓲᖑᓂᕐᒥᓂᒃ ᕿᑐᕐᖏᐅᕝᕕᒋᖃᑦᑕᓚᐅᖅᑕᒥᓄᑦ  
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ᑕᓯᕐᓂᒃ (AMAP 2012). ᑕᐃᒪᐃᑎᓪᓗᒍ, ᓄᑖᓂᒃ ᑕᓯᖅᑖᓕᖅᑐᑦ ᓄᓇᐃᑦ ᐃᓗᐊᓃᑐᑦ ᓯᕐᒦᑦ ᐊᐅᒃᑎᓪᓗᒋᑦ 454 

ᓱᓕᒃᑲᓐᓂᕐᓂᒃ ᐃᓂᓕᐅᑐᐃᓐᓇᕆᐊᓕᒃ; ᐊᔅᓱᓪᓖᓛᒃ ᕿᓚᒥᒧᑦ (Morrison et al. 2019).  455 

ᓄᓇᒥ, ᐊᐅᓗᐊᖅᑐᑦ ᓄᓇᐃᑦ ᓯᒻᒥᖏᑦ ᐱᕕᖃᖅᑎᑦᑎᔪᑦ ᐊᖏᓂᖅᓴᓂᒃ ᐱᕈᖅᑐᓂᒃ ᕿᔪᓕᓐᓂᓗ ᐱᕈᖅᑐᓂᑦ 456 

ᓇᒧᙵᐅᔪᓐᓇᕐᓂᕐᓄᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᒥ. ᐅᑭᐅᖅᑕᖅᑐᖅ ᐅᖅᑰᓯᓕᖅᑎᓪᓗᒍ, ᐊᖏᓂᖅᓴᐃᑦ ᐱᕈᖅᑐᑦ 457 

ᐱᕈᖅᐳᑦ, ᐱᓗᐊᖅᑐᒥᖅ ᖃᐅᓯᖅᑐᓂ ᓄᓇᓂ (Elmendorf et al. 2012). ᐃᓗᐃᑦᑐᒃᑯᑦ, 458 

ᓇᐹᖅᑐᕋᓛᖑᖅᑰᔨᔪᑦ ᐱᕈᓕᖅᑐᑦ ᓂᓪᓚᓱᓛᓂ ᑕᑭᓂᖅᓴᐃᓪᓗ ᓇᐹᖅᑐᕋᓛᖑᖅᑰᔨᔪᑦ ᐱᕈᖅᐳᑦ ᐊᓯᓂ; 459 

ᓇᐹᖅᑐᕋᓛᑦ ᐱᕈᕐᓂᖏᑦ ᐊᑕᐅᑦᑎᒃᑰᒐᔪᑦᑐᖅ ᒫᓯᖃᕈᓐᓃᕐᓂᕐᓄᑦ, ᓚᐃᑲᓂᒃ ᐃᕕᕐᓚᐅᔭᕐᓂᓪᓗ (Elmendorf 460 

et al. 2012). ᑖᒃᑯᐊᓕᒫᖅ ᐊᑲᐅᙱᓕᐅᕈᑕᐅᔪᑦ ᕿᑐᕐᖏᐅᕈᒪᓂᖅᓴᐅᒐᒥᒃ ᐳᒃᑭᑦᑐᓂ ᐱᕈᖅᑐᓂ 461 

ᖃᓂᒋᔭᖏᓐᓂ ᑕᓰᑦ (Walpole et al. 2008b). ᐊᓯᖏᑦᑕᐅᖅ ᓯᔾᔭᒥᐅᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ, ᕕᑉᐳᕕᐅᓪ 462 

(Numenius phaeopus) ᐳᐃᒍᔾᔭᐃᖅᑕᐅᓚᐅᖅᑐᖅ ᐊᓯᐅᔨᔪᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᓐᓂᒃ ᑰᒡᔪᐊᕌᐱᒻᒥ, 463 

ᒫᓂᑑᐸᒥ, ᓇᐹᖅᑐᕋᓛᑦ ᖃᓪᓕᓕᕐᓂᖏᓐᓄᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᑎᑦᑎᐊᖓᓄᑦ (Ballantyne and Nol 464 

2015). ᐊᑦᑐᐃᓂᖓᑦ ᐊᐅᓚᔪᓂ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᓂᓗ ᐃᓂᒋᔭᐅᔪᓂ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ 465 

ᐊᒡᒋᖅᑐᓂ 10 ᐊᕐᕌᒍᓂ ᐊᑯᓐᓂᖅᓱᖅᑐᖅ ᑭᓯᐊᓂ ᑖᓐᓇ ᐅᓗᕆᐊᓇᕐᓂᖅ ᐱᔾᔪᑎᓪᓗᐊᑕᐅᖃᑕᐅᔪᖅ 466 

ᐅᓄᕈᓐᓃᕐᓂᖏᓐᓄᑦ ᐊᑯᓂᐅᓂᖅᓴᒧᑦ ᐊᒡᒋᖅᑐᓄᑦ.  467 

11.3 ᐊᓯᔾᔨᕐᓃᑦ ᐅᓐᓅᓂᐅᓲᓄᑦ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 468 

ᓇᓘᒪᓱᖅᑐᑦ ᐊᑐᑐᐃᓐᓇᕆᐊᓖᑦ ᐆᒪᔪᑦ ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᕐᒧᑦ9 ᐱᒋᐊᕐᓂᖏᓐᓄᑦ ᑰᒃ ᓯᑯᖏᑦ 469 

ᓱᕋᑦᑎᖏᓐᓄᑦ, ᐊᐳᑎᐅᑉ ᐊᐅᓐᓂᖏᓐᓄᑦ ᐅᐱᕐᖓᒃᒃᑯᓪᓗ ᑰᑦ ᓱᐱᓂᖏᓐᓄᑦ (Ely et al. 2018) 470 

ᕿᑐᕐᖏᐅᓯᓪᓗᑎᒡᓗ ᖃᖓᑦᑎᐊᒃᑯᑦ ᐅᐱᕐᖔᒥ ᐅᖅᑰᓃᑦ ᐅᖅᑰᓯᒍᑎᒃ ᐊᐳᑎᓂᒃ ᐊᐅᔅᓯᔪᓐᓇᖅᓯᓪᓗᑎᒃ 471 

(Liebezeit et al. 2014; Saafeld and Lanctot 2017; Kwon et al. 2018). ᓇᓘᒪᓱᖅᑐᑦ 472 

ᐊᔪᖏᖅᑰᔨᒐᓗᐊᖅᑐᑎᒃ ᑭᖑᕙᕆᐊᕐᓗᒍ ᕿᑐᕐᖏᐅᖅᓵᓕᓘᓐᓃᑦ ᓯᓚᐃᑦ ᖃᓄᐃᓐᓂᖏᓐᓄᑦ 473 

ᑕᐃᒪᐃᑎᑕᐅᓗᓂ, ᓇᓗᓇᐃᖅᓯᓯᒪᔪᖃᖏᑦᑐᖅ ᑖᒃᑯᐊ ᑎᖖᒥᐊᖑᖃᑎᒌᑦ ᕿᑐᕐᙱᐅᕐᓂᖅᓴᐅᖏᓐᓇᕐᒪᖔᑕ 474 

ᖃᖓᒧᑦ (Saafeld and Lanctot 2017; Ely et al. 2018 ᑭᓯᐊᓂ ᑕᑯᒍᒃ Liebezeit et al. 2014 475 

ᑲᑎᓯᒪᔪᓄᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ [Phalaropus fulicarius] ᐊᐅᐸᖅᑐᑦ ᓇᓘᒪᓱᖅᑐᑦ  ᓇᓘᒪᓱᖅᑐᓪᓗ), ᓯᓚᐅᑉ 476 

ᐊᓯᔾᔨᕐᓂᖓᑕ ᕿᓚᒻᒥᐅᓂᖅᓴᐅᑎᓕᕋᓗᐊᖅᑐᓂᐅᒃ ᐅᐱᕐᖔᒥ ᐊᒡᒋᖅᑐᖅ ᐊᐳᑎᐅᑉ ᐊᐅᓐᓂᐊᕐᓂᖓ 477 

(Saafeld and Lanctot 2017; Kwon et al. 2018) ᐅᐱᕐᖔᒥᓗ ᐅᖅᑰᓃᑦ ᐅᖅᑰᓯᓕᖅᑐᑎᒃ (Liebezeit et 478 

al. 2014). ᓇᓘᒪᓱᖅᑐᑦ ᐊᔪᕈᑎᒃ ᓯᕗᒧᐊᖅᑎᑦᑕᕆᐊᖅᒃᓴᖅ ᖃᖓᒥ ᐅᑎᖃᑦᑕᕐᓂᕐᒥᓂᒃ ᐃᕙᔭᖅᑐᕐᓗᑎᒃ 479 

ᖃᐅᔨᕙᓪᓕᐊᔪᓐᓇᕐᓗᒋᑦ ᐊᓯᔾᔨᖅᑐᑦ ᐅᐸᒃᓯᒪᔭᖓᑕ ᓯᓚᖏᓐᓂ ᑕᐃᒪᐃᑎᑕᐅᔪᓄᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ, 480 

ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐊᑐᑐᐃᓐᓇᕆᐊᓖᑦ ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᕐᒥᒃ ᖁᐱᕐᕈᐃᑦ ᓂᕿᒋᔭᖏᓐᓄᑦ 481 

ᐊᑐᐃᓐᓇᐅᓛᖑᑎᓪᓗᒍ ᐃᕙᔭᖏᓪᓗ ᓂᕿᖃᕆᐊᖃᓪᓚᒃᑎᓪᓗᒋᑦ (ᓲᕐᓗ, Tulp and Schekkerman 2008). 482 

ᓇᓘᒪᓱᖅᑐᑦ ᐃᕙᔭᖏᑕ ᐊᓐᓇᐅᒪᔪᓐᓇᕐᓂᖏᑎᒍᑦ ᐅᓄᕈᓐᓃᕐᓂᖅᓴᐅᔪᖅ 1990ᓂᑦ, ᐃᒻᒪᖄᖃᐃ 483 

ᐅᖃᖅᑰᔨᓪᓗᓂ ᑖᓐᓇ ᓇᓚᐅᑦᑎᖏᓐᓂᖅ ᑕᐃᒪᐃᑉᐳᖅ (Kwon et al. 2018).  484 

ᓂᑭᖅᓴᓪᓘᓐᓃᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ ᕿᑐᕐᖏᐅᕝᕕᒻᒥ ᐊᓯᔾᔨᑐᐃᓐᓇᕆᐊᓖᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ. ᓯᓚᐅᑉ 485 

ᐊᓯᔾᔨᕐᓂᖓ ᐊᐅᒃᓯᒻᒪᑦ ᓄᓇᐅᑉ ᓯᒻᒥᖏᓐᓂᒃ ᓇᐹᖅᑐᖃᖏᑦᑑᑉ ᑕᓯᖏᑦ ᐱᑖᖅᑎᒃᑲᓐᓂᖅᑐᓂᒋᑦ ᓱᓕᒃᑲᓐᓂᕐᓂᒃ 486 

                                                 
9 ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᖅ:ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᖅ ᑕᐃᓲᖑᔪᖅ ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᖅ ᒪᕐᕉᖕᓄᑦ ᑲᑎᖃᑎᒌᓲᓄᑦ 

ᐆᒻᒪᔫᖃᑎᒌᖏᑦᑐᓄᑦ ᐊᓯᔾᔨᕌᖓᑦ ᐆᒪᔫᖃᑎᒌᑦ ᐊᑕᐅᑦᑐᒃᑰᑦᑎᐊᕈᓐᓃᖅᑐᑎᒃ. ᑖᓐᓇ ᐊᓯᔾᔨᕐᓂᖅ ᑕᐃᒪᐃᑎᑕᐅᒐᔪᒃᑐᖅ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ (ᓲᕐᓗ ᑳᑐᐱᓗᐃᑦ 

ᓴᖅᑭᓵᓕᓪᓗᑎᒃ ᑕᐃᒪᐃᑎᑕᐅᓪᓗᑎᒃ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᑎᖕᒥᐊᓪᓗ ᓂᕆᓲᑦ ᑖᒃᑯᓂᖓ ᑳᑐᐱᓗᓂᒃ ᑭᖑᕙᓗᐊᖅᑐᑎᒃ ᕿᑐᕐᖏᐅᕝᕕᖕᓄᑦ ᑎᑭᑦᑐᑎᒃ 

ᓂᕆᓂᐊᕋᒥᒋᑦ ᑲᑐᐱᓗᐃᑦ). 
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ᓂᕿᒋᔭᐅᔪᓐᓇᖅᑐᓂᒃ ᐱᕈᖅᑐᕋᓛᑦ ᐱᕈᓕᖅᑎᓪᓗᒋᑦ (Morrison et al. 2019). ᑕᐃᒪᐃᔾᔪᑎᒋᓪᓗᒍᖃᐃ 487 

ᑖᒃᑯᐊ ᓂᕿᒋᔭᐅᔪᓐᓇᖅᑐᖃᓯᑳᓪᓚᓐᓂᕐᓄᑦ ᐃᒪᐃᓪᓗ ᐆᓇᖅᓯᕙᓪᓕᐊᓂᖏᓐᓄᑦ, ᖁᐱᕐᕈᕋᓛᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ 488 

ᑲᑎᙵᔪᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᓂ ᑕᓯᕐᓂ ᐊᓯᔾᔨᖅᓯᒪᓪᓚᓕᖅᑐᑦ (Lougheed et al. 2011; Taylor et al. 489 

2016). ᐊᖑᓇᓱᓲᑦ ᕿᑎᕈᓪᓖᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ ᐊᐅᓚᑦᑎᓕᕐᒪᑕ ᑖᒃᑯᓂᖓ ᐆᒪᔫᖃᑎᒌᓂᒃ (Lougheed et al. 490 

2011; Taylor et al. 2016). ᓇᓘᒪᓱᖅᑐᑦ ᓂᕆᔭᒃᓴᖅᓯᐅᖃᑦᑕᖅᐳᑦ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓂᒃ ᖁᐱᕐᕈᓂᒃ, 491 

ᑭᓯᐊᓂ ᐅᖅᑰᓯᓕᕐᓃᑦ ᓇᐃᒡᓕᒋᐊᖅᓯᒍᑎᒃ ᕿᑎᕈᓪᓕᐅᓂᐊᕐᓂᖏᓐᓂᒃ ᓂᕆᓇᓱᖃᑦᑕᖅᑕᒥᓂᒃ ᖁᐱᕐᕈᓂᒃ 492 

(Lougheed et al. 2011), ᐃᓕᖅᑯᓯᖏᑎᒍᑦ ᐊᑕᐅᑦᑎᒃᑰᖏᓂᕐᒧᑦ ᐊᑦᑐᐃᓂᖃᑐᐃᓐᓇᕆᐊᓕᒃ 493 

ᕿᑐᕐᖏᐅᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ.  494 

ᐃᓱᒪᒋᔭᐅᓯᒪᔪᖅ ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᓐᓇᖕᓇᓂ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕈᓐᓃᓚᐅᖅᐳᑦ ᒪᓕᑦᑐᒍ   ᓴᙱᓗᐊᒪᔮᖅᑐᒧᑦ 495 

ᐃᐅᓪ ᓂᓄ ᐊᕐᕌᒍᒥ ᓂᕿᔅᓴᖃᕈᓐᓃᖅᑎᒃᑲᓐᓂᖅᑐᒋᑦ ᐅᑮᕕᖏᓐᓂ (Nisbet and Veit 2015). ᓯᓚᐅᑉ 496 

ᐊᓯᔾᔨᕐᓂᖓᓂ, ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ ᐅᐃᔾᔮᕐᓂᖅ ᓂᕆᐅᒋᔭᐅᔪᖅ ᐊᓯᔾᔨᕈᓐᓇᕐᓂᖅᓴᐅᓂᐊᕋᓱᒋᔭᐅᓪᓗᓂ, 497 

ᓴᙱᓗᐊᖅᑐᓂᒃ ᓯᓚᓗᖃᕐᓗᓂ (Maher et al. 2018). ᐅᓄᕐᓂᖅᓴᐃᑦ ᓴᙱᓗᐊᒪᔮᖅᑐᖅ  ᐃᐅᓪ ᓂᓄ-ᓂᒋᕐᒥ 498 

ᐅᐃᔾᔮᕐᓂᑦ ᐊᓯᔾᔨᕐᓃᑦ ᐊᔪᖅᑎᑦᑎᑐᐃᓐᓇᕆᐊᓖᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ ᐅᑎᕆᐊᒃᓴᖅ 499 

ᐅᓄᕐᓂᕆᓚᐅᖅᑕᖏᓐᓄᑦ ᐅᓄᕈᓐᓃᖅᑎᒃᑲᓐᓂᕐᓗᒋᓪᓘᓐᓃᑦ.    500 

ᐅᖅᑰᓯᕙᓪᓕᐊᓃᑦ ᐊᑦᑐᐃᑐᐃᓐᓇᖏᑦᑐᑦ ᓈᒪᓱᑦᑐᓂᒃ ᓂᕿᖃᕈᓐᓇᕐᓂᒃᑯᑦ; ᕿᑐᕐᖏᐅᕝᕕᒻᒥ, 501 

ᐅᖅᑰᓯᕙᓪᓕᐊᓃᑦ ᐱᓂᖅᓴᐅᓕᖅᑎᑐᐃᓐᓇᕆᐊᓖᑦ ᐃᕙᕝᕖᑦ ᐊᖑᓇᓱᒃᑕᐅᓂᖏᓐᓄᑦ. ᐃᕙᕝᕕᓐᓂᒃ 502 

ᐊᖑᓇᓱᓐᓂᖅ ᐱᔾᔪᑕᐅᓪᓗᐊᖅᐳᖅ ᕿᑐᕐᖏᐅᖏᓐᓂᕐᓄᑦ ᓇᓘᒪᓱᖅᑐᓂ (Sandercock 1997; Walpole 503 

2008b; Weiser et al. 2018), ᐊᓱᐃᓛᒃ ᐊᖑᓇᓱᒃᑕᐅᒃᑲᓐᓂᕐᓃᑦ ᐊᑦᑐᐃᓂᖃᓪᓚᒃᑲᔭᖅᑐᑦ ᐃᓗᐃᑦᑐᒃᑯᑦ 504 

ᐅᓄᕐᓂᖏᓐᓄᑦ. ᓄᓇᕐᔪᐊᓕᒫᒥ, ᖃᐅᑕᒫᑦ ᐃᕙᕝᕕᐅᔪᓂᒃ ᐊᖑᓇᓱᑦᑐᑦ ᐱᖓᓱᐃᓪᓗᐊᖅᑐᑎᒃ 505 

ᐅᓄᕐᓂᖅᓴᐅᓕᕐᒪᑕ ᐅᑭᐅᖅᑕᖅᑐᒥ, ᓴᓂᓕᕆᓪᓗᒋᑦ ᐱᕙᓪᓕᐊᔪᑦ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓕᖅᑐᓪᓗ ᓯᓚᐅᑉ 506 

ᐅᖅᑰᓂᓐᓂᐃᓐᓂ (Kubelka et al. 2018).  ᑭᓯᐊᓂ ᐅᒃᐱᕈᓱᖏᑦᑐᖃᖅᓯᒪᔪᖅ ᓇᐃᓴᐅᓯᓕᕆᓂᒃᑯᑦ 507 

ᐱᖅᑯᓯᐅᔪᓄᑦ ᑕᐃᒪᐃᓪᓚᑦᑖᕐᓂᖏᑎᒍᓪᓗ ᑖᒃᑯᓇᙵᑦ ᖃᐅᔨᔭᐅᔪᓂᑦ (Bulla et al. 2019; Kubelka et al. 508 

2019).  509 

ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐅᓄᖅᓯᒋᐊᖅᑎᑦᑎᑐᐃᓐᓇᕆᐊᓕᒃ ᓯᔾᔭᒥᐅᓄᑦ ᑎᒻᒥᐊᑦ ᐃᕙᕝᕕᖏᑦ 510 

ᐊᖑᓇᓱᒃᑕᐅᓂᖏᓐᓂᒃ ᖃᔅᓯᓄᑦ ᐊᐅᓚᔪᓄᑦ. ᐊᖑᓇᓱᓐᓂᕐᓂᑦ ᐊᔅᓱᕈᖅᑎᑕᐅᓂᖏᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑎᒻᒥᐊᓄᑦ 511 

ᐊᑦᑐᐊᖅᑰᔨᔪᖅ ᐊᕕᙵᐃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ. ᐊᕕᙵᐃᑦ ᓂᕿᒋᔭᐅᔪᒪᓂᖅᓴᐅᕗᑦ ᓇᐹᖅᑐᖃᖏᑦᑐᒥ 512 

ᐆᒪᔫᖃᑎᒌᓂ ᓇᓘᒪᓱᖅᑐ ᐃᕙᕝᕕᒋᕙᒃᑕᖏᓐᓂ, ᑭᓯᐊᓂ ᖃᖓᒧᑦ ᐅᓄᕐᓃᑦ ᐋᖅᑭᒃᓯᒪᓪᓗᑎᒃ. 513 

ᐊᕕᙵᖃᓪᓚᒑᖓᑦ, ᐊᖑᓇᓱᒃᑎᓂᑦ ᐊᖑᓇᓱᒃᑕᐅᓲᑦ, ᑭᓯᐊᓂ ᐊᕕᙵᑭᑦᑕᕌᖓᑦ, ᓯᔾᔭᒥᐅᑦ ᑎᒻᒥᐊᑦ 514 

ᑐᑭᖅᑎᑕᖏᑕ ᐊᓐᓇᐅᔭᒧᓐᓇᕐᓂᖓ ᒥᑭᓪᓕᒋᐊᖅᐳᖅ ᐊᖑᓇᓱᑦᑐᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᑎᓪᓗᒋᑦ (Blomqvist et 515 

al. 2002; McKinnon et al. 2014). ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᑲᐅᙱᓕᐅᕈᑕᐅᓂᐊᖅᑐᖅ ᐊᕕᙵᑦ 516 

ᐅᓄᕐᓂᕆᖃᑦᑕᖅᑕᖏᓐᓄᑦ ᐃᓱᐊᓂᓗ ᐅᓄᖏᓐᓂᖅᓴᐅᓕᖅᑎᓪᓗᒋᓪᓗ ᐊᕕᙵᖃᕐᓃᑦ ᐅᓄᕐᓂᖏᑦ 517 

“ᐅᓄᓗᐊᖅᑎᓪᓗᒋᑦ” ᐊᕐᕌᒍᓂ  (Gilg et al. 2009) ᓯᒡᔭᕐᒥᐅᑕᓂᒃ ᑎᖕᒥᐊᑦ ᐃᕙᕝᕕᖏᑦ ᓂᕿᑐᖅᐸᒃᑐᑦ 518 

ᐅᓄᕐᓂᖏᑦ ᐅᓄᕐᓂᖅᓴᐅᓕᕐᓗᑎᒃ (Kubelka et al. 2018). ᑭᓯᐊᓂ, ᐅᓄᖏᓐᓂᖅᓴᐅᓕᕐᓃᑦ ᐊᕕᙵᐃᑦ 519 

ᐅᓄᕐᓂᖏᓐᓂ “ᐅᓄᓗᐊᖅᑎᓪᓗᒋᑦ” ᐊᕐᕌᒍᓂ  ᒥᑭᓪᓕᒋᐊᖅᑎᑦᑎᑐᐃᓐᓇᕆᐊᓕᒃ ᐃᓗᐃᑦᑐᒃᑯᑦ 520 

ᐊᖑᓇᓱᒃᑕᐅᓗᐊᕐᓂᕐᓄᑦ ᐃᓚᖏᓐᓄᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ (Gilg et al. 2009); ᓲᕐᓗ ᐅᑭᐅᖅᑕᖅᑐᒥᐅᖅ 521 

ᑎᕆᒐᓂᐊᖅ (Vulpes lagopus) ᐅᓄᕐᓂᖏᑕ ᖃᓄᐃᓕᖓᓂᖏᑦ ᑐᙵᒻᒪᑕ ᐅᓄᖅᑐᓂᒃ ᕿᑐᕐᙱᐅᕐᓂᕐᓄᑦ 522 

“ᐅᓄᓗᐊᖅᑎᓪᓗᒋᑦ” ᐊᕐᕌᒍᓂ (Fuglei and Ims 2008).  523 
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ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᓯᔾᔩᑐᐃᓐᓇᕆᐊᓕᒃ ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᖑᓇᓱᒃᑏᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ. 524 

ᐅᖅᑰᓯᕙᓪᓕᐊᓃᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑐᕐᙱᐅᕈᑕᐅᓂᖅᓴᐅᓕᕐᒪᑕ (Gauthier et al. 2013) 525 

ᐱᕕᖃᕈᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᓂᓗ ᒥᑭᑦᑐᓄᑦ ᐊᖑᓇᓱᒃᑕᐅᖃᑦᑕᖅᑐᓄᑦ ᑕᒪᐅᙵᕈᑕᐅᓗᓂ, ᐃᒻᒪᖄᖃᐃ 526 

ᐃᑲᔪᕐᓗᑎᒃ ᓄᑖᓂᒃ ᐊᖑᓇᓱᒐᔅᓴᑎᒍᑦ, ᐃᑲᔪᕈᓐᓇᕐᓗᓂᖃᐃ ᓄᑖᓂᒃ ᐊᖑᓇᓱᒃᑎᓂᒃ ᐆᒪᔪᓂᒃ ᐅᕝᕙᓘᓐᓂᑦ 527 

ᐅᓄᖅᓯᒋᐊᕐᓗᑎᒃ ᑕᒫᓃᑉᐸᒌᖅᑐᑦ ᐊᖑᓇᓱᒃᑏᑦ (Fuglei and Ims 2008; Kubelka et al. 2018 ᑭᓯᐊᓂ 528 

ᑕᑯᒍᒃ Gauthier et al. 2013). ᐅᑭᐅᖅᑕᖅᑐᒥ ᑎᕆᒐᓂᐊᑦ ᐊᖑᓇᓱᓲᑦ ᓈᒪᓱᑦᑐᓂᒃ (Liebezeit et al. 529 

2014; English et al. 2017), ᐊᔪᕐᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᐅᐸᖅᑐᓂᑦ ᑎᕆᒐᓂᐊᓂᑦ (Vulpes vulpes) 530 

ᓄᓇᖏᑦᑕᐅᖅ ᐊᖏᓪᓕᒋᐊᓕᓂᕐᒥᓄᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ (Fuglei and Ims 2008). ᓱᖅᑯᐃᓇᖏᑦᑐᖅ 531 

ᖃᓄᖅ ᑖᓐᓇ ᐊᑦᑐᐃᓂᐊᕐᒪᖔᑦ ᐃᕙᔪᓂᒃ ᓯᔾᔭᒥᐅᓂᒃ ᑎᒻᒥᐊᓂᒃ. ᓯᔾᔭᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᑦᑐᐃᑐᐃᓐᓇᕆᐊᓕᒃ 532 

ᐊᖑᓇᓱᖕᓐᓂᕐᓂᒃ ᐊᓯᔾᔩᓗᑎᒃ ᐃᓂᒋᔭᐅᔪᑦ ᐱᕈᖅᑐᖏᓐᓂᒃ ᐃᔨᕝᕕᖃᕈᓐᓂᖅᑎᓪᓗᒋᓪᓗ ᐃᕙᕝᕕᐅᔪᑦ (Kubelka 533 

et al. 2018).  534 

ᑲᑎᑦᑐᑦ ᐊᑦᑐᐃᓂᑦ ᐊᓯᔾᔨᖅᑐᓄᑦ ᐅᖅᑰᔾᔨᓯᕐᓄᑦ ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᕐᕌᒍᒧ ᑕᐃᒪᐃᓲᓄᑦ ᓇᓗᓇᖅᐳᑦ. 535 

11.4 ᐊᓯᔾᔨᕐᓃᑦ ᒪᖁᖕᓂᕐᓂ ᖃᓐᓂᕐᓂᕐᓂᓗ ᐃᒦᓪᓗ ᐃᓕᖅᑯᓯᖏᓐᓂ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 536 

ᐃᒪᖃᖏᓐᓂᖅ ᐃᓱᒫᓘᑕᐅᓪᓗᐊᖅᑐᖅ ᓇᓗᒫᓱᖅᑐᓄᑦ ᓅᓲᓄᑦ ᓄᓇᐃᓐᓇᕐᓄᑦ ᓄᖅᑲᕝᕕᓐᓄᓪᓗ ᑕᓯᓕᓐᓂ 537 

ᑕᓯᕐᓂ. ᐃᒻᒥᖅᐸᓪᓕᐊᔪᓐᓃᕌᖓᑕ ᐊᖏᓂᖅᓴᑦ ᑕᕆᐅᕐᓖᑦ ᑕᓰᑦ, ᑕᕆᐅᙳᒃᑲᓐᓂᖃᑦᑕᒻᒪᑕ, 538 

ᖁᐱᕐᕉᖃᑎᒌᖏᑦᑐᑦ ᑐᖁᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᑎᒃ ᓇᓘᒪᔪᖅᑐᑦ ᑐᙵᕕᒋᔭᖏᑦ (Rubega and Inouye 539 

1994). ᓲᕐᓗ, ᑕᕆᐅᕐᖃᕐᓃᑦ ᑕᓯᖅ ᐊᐳᑦ, ᐅᐊᕆᒐᓐᒥ ᑕᕆᐅᙳᕆᐊᓚᐅᖅᑐᑦ ᓯᔾᔭᒥᐅᑦ ᑎᒻᒥᐊᓪᓗ 540 

ᐅᓄᕈᓐᓃᖅᑐᑎᒃ 1930ᓂ ᐳᔫᕐᔪᐊᖅᑎᓪᓗᒍ ᒪᖁᖃᖏᓐᓂᕐᒥ (Larson et al. 2016). ᐊᑦᑐᐃᓂᖓ 541 

ᒪᖁᖃᖏᓐᓂᐅᑉ ᓇᓘᒪᓱᖅᑐᓄᑦ  ᓇᓗᔭᐅᔪᖅ . ᑭᓯᐊᓂ, ᐊᑦᑐᐃᓂᖅ ᐊᑦᑐᐃᓪᓗᐊᑕᖅᑐᖅ ᓄᓇᐃᓐᓇᕐᓂ 542 

ᑕᕆᐅᓕᓐᓂ ᑕᓯᕐᓂᒃ ᓲᕐᓗ ᒪᓄ ᑕᓯᖓ ᑕᕆᓕᕐᔪᐊᕐᓗ ᑕᓯᖅ ᑳᓕᕗᐊᓂᐊᒥ ᓴᑉᓚᓐ ᑕᓯᖓᓂᓗ, ᓴᔅᑲᑦᑎᕗᐊᓐ,  543 

ᓈᓇᓱᖅᑐᑦ ᓄᖅᑲᖓᕝᕕᖏᓐᓂ ᓅᑎᓪᓗᒋᑦ.  544 

11.4 ᐱᓗᐊᖅᑐᑦ / ᓴᙱᓗᐊᒪᔮᖅᑐᑦ ᓯᓚᓂ ᖃᓄᐃᑦᑐᑦ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 545 

ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᓂᕆᐅᒋᔭᐅᔪᖅ ᑕᕆᐅᑦ ᐃᒪᖃᕐᓂᖅᓴᐅᓕᖅᑎᓪᓗᓂᒋᑦ 0.9ᒥᑦ 1.6 ᒦᑕᓄᑦ ᖁᓛᓂ ᑕᕆᐅᑉ 546 

ᐳᖅᑐᓂᐊᓄᑦ 2100ᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ (AMAP 2012). ᓄᓇᐅᑉ ᓯᕐᒥᖏᑦ ᐊᐅᓕᕋᒥᒃ, ᐳᖅᑐᓯᒪᓪᓕᐊᔪᑦ 547 

ᑕᕆᐅᑦ ᐳᖅᑐᓂᖏᑦ ᓱᐱᓂᐊᖅᑐᑦ ᓄᓇᐃᔭᐃᓗᑎᓪᓗ ᐃᓚᖏᓐᓂᒃ ᓯᔾᔭᓂᒃ ᓇᓘᒪᓱᖅᑐᑦ 548 

ᕿᑐᕐᖏᐅᕝᕕᒋᖃᑦᑕᖅᑕᖏᓐᓂ. ᓱᓕᒃᑲᓐᓂᕐᓄ ᑕᕆᐅᑦ ᐃᒦᑦ ᐱᖅᓯᖅᑐᓄᑦ ᐊᔭᒃᑕᐅᔪᑦ 549 

ᐃᖏᐅᓕᖅᑕᐅᓂᖅᓴᓄᓪᓗ ᓱᐴᖅᑎᑦᑎᒻᒪᑕ ᓄᓇᒧᑦ ᑕᕆᐅᙳᖅᑎᑦᑐᒋᑦ ᐃᒥᑐᐃᓐᓇᐃᑦ ᑕᓰᑦ ᓯᔾᔭᓄᑦ 550 

ᖃᓂᑦᑐᑦ (Jones et al. 2009). ᐊᑦᑐᐃᓂᖓ ᓱᐱᔫᑉ ᐅᓄᕐᓂᖏᓐᓄᑦ ᓇᓗᓇᐅᔪᑦ.  551 

9. ᓱᕈᐃᓃᑦ (ᐊᑦᑐᐃᓂᖅ: ᐊᑯᓐᓂᖅᓱᑐᖅ) 552 

9.2 ᐴᒪᔫᖃᑎᒌ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 553 

ᑭᓂᖅᑐᖅ ᑐᖁᓐᓇᕐᒪᑦ ᑕᒪᒃᑮᑲᓴᓕᒫᓄᑦ ᑎᒻᒥᐊᓄᑦ ᑭᓯᐊᓂ ᐃᓐᓇᐃᑦ ᐃᓂᕆᔭᕆᐊᖃᕋᔭᖅᑐᑦ ᐊᖏᔪᐊᓗᓐᓂᒃ 554 

ᑐᖁᓐᓇᓪᓚᑦᑐᓄᑦ ᐊᑦᑐᐃᓂᖃᕐᓗᓂ (Jenssen 1994). ᒃᓯᐊᓂᖔᖅ, ᑭᓂᖅᑐᖅ ᖄᐹᖅᓯᒪᖃᑦᑕᕐᒪᑦ 555 

ᓱᓗᖏᓐᓂᒃ, ᑲᑎᑎᑦᑐᒋᑦ ᐃᒥᕐᒧᑦ ᐃᔅᓴᔭᓕᖅᑐᑎᒃ ᕿᐅᔭᓐᓇᔭᓕᖅᑐᑎᓪᓗ. (Jenssen 1994). ᑎᒻᒥᐊᑦ ᓱᓗᒥᓂᒃ 556 

ᓴᓗᒻᒪᖅᓴᐃᓇᓱᒃᑲᓗᐊᕐᓗᑎᒃ, ᑭᓯᐊᓂ ᑕᐃᒪᓐᓇ ᐄᓯᓪᓗᑎᒃ ᑭᓂᖅᑐᒥᒃ ᓱᕉᖏᑦᑐᓄᓪᓗ ᓱᓗᓄᐊᖅᑐᒋᑦ 557 

ᐊᒥᐊᒃᑯᔪᓄᑦ (Jenssen 1994). ᐅᑎᒐᔪᑦᑐᒧᑦ ᐅᐸᖃᑦᑕᖅᑕᒥᓄᑦ ᑎᒻᒥᐊᕐᒧᑦ ᓇᓘᓱᖅᑐᑦ, ᑭᓂᖅᑐᓕᖅᓯᒪᓗᓂ 558 
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ᐅᖅᑰᔪᓐᓇᐃᓪᓕᓗᑎᓪᓗ ᑐᖁᔾᔪᑎᒋᔪᓐᓇᖅᐸᐃᑦ ᕿᐅᓗᐊᒧᑦ (Jenssen 1994). ᑕᐃᒪᐃᑉᐳᖅ ᑎᒻᒥᐊᑦ 559 

ᓴᑦᑎᑦᑐᓂ ᑕᕆᐅᓂ ᐃᓂᓖᑦ ᓇᓂᔭᐅᒐᔪᓐᓂᖅᓴᐅᕗᑦ ᑐᖁᖓᓪᓗᑎᒃ ᓯᔾᔭᓂ ᑭᓂᖅᑑᓗᓂ ᓯᒐᔭᓂᑦ 560 

ᖃᓂᑦᑐᒥᐅᓂᑦ ᑎᒻᒥᐊᓂᑦ, ᕿᒫᔪᓐᓇᕐᒪᑕᓕ ᓯᔾᔭᒧᑦ ᐃᒻᒥᓂᓪᓗ ᐅᖅᑰᓯᑦᑎᕐᓗᑎᒃ ᐸᓂᖅᓴᕐᓗᑎᓪᓗ 561 

ᓇᓂᔭᐅᒐᔪᑦᑐᑎᓪᓗ ᑭᓂᖅᑐᓖᑦ ᑭᓯᐊᓂ ᐆᒪᓪᓗᑎᒃ (Henkel et al. 2014). ᓲᖃᐃᒻᒪ ᓇᓘᒪᓱᖅᑐᑦ 562 

ᑲᑎᖃᑦᑕᕐᒪᑕ ᐅᓄᖅᑐᐊᓘᓪᓗᑎᒃ ᓴᑦᑎᑦᑐᒥ ᑕᕆᐅᕐᓂ ᑕᒪᒃᑮᓂ ᓅᑎᓪᓗᒋᑦ ᓄᖅᑲᕝᕕᓐᓂ ᐅᑮᕕᖏᓂᓗ, 563 

ᓇᓂᓪᓗᐊᑕᖅ ᑭᓂᖅᑐᓂᒃ ᑯᕕᔪᖅ ᓱᕋᐃᔪᓪᓛᓘᒐᔭᖅᑐᖅ ᑕᐃᒪᐃᓐᓂᕈᓂ ᐅᓄᖅᑐᑦ ᑎᒻᒥᐊᑦ ᑕᕝᕙᐅᑎᓪᓗᒋᑦ. 564 

ᑕᒪᒃᑮᑦ ᓄᓇᕐᔪᐊᕐᒥ ᑲᓇᑕᒥᓗ ᑭᓂᖅᑐᖅᑕᖅᑏᑦ ᐅᒥᐊᕐᔪᐊᑦ ᐃᖏᕐᕋᔪᑦ ᐅᓗᕆᐊᓇᖅᐳᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ 565 

ᓅᒃᑕᕝᕕᐅᓲᒃᑯᑦ. ᐊᑦᓚᓐᑎᒃ ᑲᓇᑕᒥ ᑭᓂᖅᑐᖅᑕᖅᑏᑦ ᐅᒥᐊᕐᔪᐊᑦ ᐃᖏᕐᕋᓂᖏᑦ ᐅᓄᖅᓯᒋᐊᖅᓯᒪᔪᑦ 566 

ᑲᖏᖅᑐᐊᓂ ᕙᓐᑕᐃᒥ ᓲᖃᐃᒻᒪ ᐅᒥᐊᕐᔪᐊᑦ ᐋᑦᑎᖃᑦᑕᕐᒪᑕ ᑭᓂᖅᑐᓂᒃ ᑭᓂᖅᑐᓕᕆᔨᓄᑦ ᓴᐃᓐᑦ ᔭᓐ, ᓂᐅ 567 

ᐳᕋᓐᔅᕕᒃᒧᑦ (J. Paquet ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ).  568 

ᑭᓂᖅᑐᓂᒃ ᑯᕕᔪᓪᓚᑦ, ᓴᓗᒻᒪᖅᓴᓪᓚᒃᑕᐅᒐᓗᐊᕈᑎᒃ, ᐊᑦᑐᐃᑐᐃᓐᓇᕆᐊᓖᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐃᓂᖏᓐᓂᒃ. 569 

ᐃᐊᒃᓴᓐ ᕙᓪᑏᔅ ᑯᕕᓚᐅᖅᑎᓪᓗᒋᑦ 1989ᒥ, ᓇᓘᒪᓱᖅᑐ ᐅᓄᕐᓂᖏᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᑭᓇᐃ ᓄᕙᕐᔪᑯᑖᖕᒥ, 570 

ᐊᓛᔅᑲᒥ, ᐅᓄᖏᓐᓂᖅᓴᐅᓚᐅᖅᑐᑦ ᑲᖏᖅᑐᓂ ᑭᓂᖅᑐᖃᕐᓂᖅᓴᐅᓚᐅᖅᑐᓂ. 1991 ᑎᑭᑎᓪᓗᒍ, ᒪᕐᕉᒃ ᐊᕐᕌᒎᒃ 571 

ᐊᓂᒍᖅᓯᒪᓕᖅᑎᓪᓗᒋᑦ,  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᓕᓚᐅᖅᑐᑦ, ᑭᓯᐊᓂ ᐅᓄᓚᐅᖏᑦᑐᑦ ᓱᓕ 572 

ᑲᖏᖅᑐᓂ ᑯᕕᕝᕕᐅᓚᐅᖅᑐᓂ (Day et al. 1997a). ᑖᒃᑯᐊ ᐊᑯᓂᒧᑦ ᐊᑦᑐᐃᓃᑦ ᑕᐃᒪᐃᓚᐅᖅᑐᑦ 573 

ᐃᓕᖅᑯᓯᖅᓱᕈᓐᓃᖅᑎᑕᐅᓂᖏᓐᓄᑦ ᓯᔾᔭᒥ ᐅᓕᕝᕕᓐᓂᓗ ᑭᓂᖅᑐᒧᑦ (ᑭᓂᖅᑐᓄᓪᓗ ᓴᓗᒻᒪᖅᓴᐃᔪᓄᑦ), 574 

ᑐᖁᓐᓇᕐᓂᕐᒨᖏᑦᑐᖅ ᐊᑦᑐᖅᑕᐅᑲᐅᑎᒋᓂᕐᒧᓪᓘᓐᓂᑦ (Day et al. 1997a). ᐳᕆᓐᔅ ᕗᐃᓕᐊᒻ ᑲᖏᖅᑐᒻᒥ, 575 

ᐊᓛᔅᑲᒥ ᓈᒪᓱᖅᑐᑦ ᑲᑎᙵᓂᖏᑦ ᓇᓕᒧᓚᐅᖅᑐᑦ ᐅᖅᓱᓕᓐᓂ ᐃᓂᒋᔭᐅᔪᓂ ᐅᖅᓲᖏᑦᑐᓂᓗ ᐃᓂ 2.5 576 

ᐊᕐᕌᒎᓚᐅᖅᑐᑦ ᐊᓂᒍᖅᑎᓪᓗᒍ ᐃᐊᒃᓴᓐ ᕙᓪᑏᔅ ᑯᕕᔪᖅ (Day et al. 1997b).  577 

ᑭᓂᖅᑐᓂᒃ ᑯᕕᕐᔪᐊᖅᑐᐊᖑᖏᑦᑐᑦ ᐊᑦᑐᐃᕗᑦ ᓇᓘᓱᖅᑐᓂᒃ. ᑭᓂᖅᑐᕈᔪᑦ, ᑐᖁᖓᔪᑦ ᓇᓘᒪᓱᖅᑐᑦ 578 

ᓇᓂᔭᐅᒐᔪᑦᑐᑦ ᓯᔾᔭᓂ ᑳᓕᕗᐊᓂᐊᒥ, ᑭᓯᐊᓂ, ᓅᓯᒪᒐᒥᒃ ᑕᒪᐅᖓ ᐱᖃᑕᓛᖑᖃᑦᑕᖏᑦᑐᑦ 579 

ᑎᒻᒥᐊᖑᖃᑎᒌᓂᑦ ᕿᓂᖅᑎᓂᑦ ᓇᓂᔭᐅᔪᓂᑦ ᓯᔾᔭᒥ (Roletto et al. 2003; Henkel et al. 2014). 580 

ᐅᓄᖅᑐᑦ ᑖᒃᑯᓇᙵᑦ ᑎᒻᒥᐊᓂᑦ ᑯᕕᔪᓄᑦ ᐊᑦᑐᖅᑕᐅᓚᐅᖏᑦᑐᑦ ᑭᓯᐊᓂᖔᖅ ᑭᓂᖅᑐᓄᑦ 581 

ᓱᕉᖏᓐᓇᐅᔭᖅᑐᓄᑦ ᒥᑭᑦᑐᓄᑦ ᐃᕐᖔᖅᑐᓄᑦ ᑯᕕᔪᓄᓪᓗ ᐅᖃᐅᓯᕆᔭᐅᒐᔪᖏᑦᑐᑦ ᐊᐅᓚᔾᔭᐃᓇᑎᓪᓗ 582 

ᓴᓗᒻᒪᖅᓴᐃᔾᔪᓯᕐᓂᒃ. ᕿᒥᕐᕈᓃᑦ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ ᓯᔾᔭᖏᓐᓂᑦ ᐅᖃᖅᑰᔾᔨᕗᑦ ᓱᕉᖏᓐᓇᐅᔭᕐᓃᑦ ᑲᑎᓯᒪᕗᑦ 583 

ᒪᕐᕈᓪᓗᐊᓂ: ᕼᐃᐊᒃᑕᐃᑦ ᓱᓪᓗᕐᒥ ᑎᒃᓴᓐ ᐃᓯᕆᐊᒥ ᐅᐊᓐᓇᒥ, ᔅᑲᑦ ᕿᑭᖅᑕᓂᓗ ᓂᒋᕐᒥ (Fox et al. 2016). 584 

ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᔪᑦ 41% ᓇᓘᒪᓱᖅᑐᑦ ᓅᑦᑐᑦ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ ᓯᔾᔭᖓᒍᑦ ᐅᐸᔅᓯᓂᐊᖅᑐᑦ 585 

ᐅᓗᕆᐊᓇᓪᓚᑦᑐᓂᒃ ᑭᓂᖅᑐᓕᓐᓄᑦ, ᐱᓪᓗᐊᑕᖅᑐᒥ ᓂᒋᐊᓂ ᓯᔾᔭᐃᑦ (Fox et al. 2016).  ᐅᓗᕆᐊᓇᕐᓂᖓ 586 

ᓯᓚᑖᓂ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ ᖃᓄᑎᒋ ᐊᖏᒻᒪᖔᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᖏᑦᑐᖅ.    587 

ᖃᐅᔨᓴᕐᓂᓕᒫᑦ ᐊᑦᑐᐃᓂᖏᓐᓄᑦ ᑭᓂᖅᑐᑦ ᐱᓕᕆᔭᐅᓯᒪᕗᑦ ᓅᒃᑕᕝᕕᓐᓂ, ᓇᓘᒪᓱᖅᑐᑦ 588 

ᐅᓗᕆᐊᓇᖅᑐᒦᒃᑭᕗᑦ ᑕᒪᒃᑮᓂᑦ ᑭᓂᖅᑐᖃᐃᓐᓇᐅᔭᕐᓂᐊᓄᑦ ᑯᕕᕐᔪᐊᑐᓄᓪᓗ ᑭᓂᖅᑐᓂᒃ ᐅᑮᕕᒻᒥᓂ 589 

ᕼᐊᒻᐳᓪᑦ ᓱᓪᓗᐊᓂ. ᑭᓂᖅᑐᓂᒃ ᐲᔭᐃᓃᑦ ᐊᑑᑎᖃᑦᑎᐊᖅᐳᑦ ᑮᓇᐅᔭᓕᐅᕐᓂᕐᓄᑦ ᑭᓱᓕᐅᕐᓂᒃᑯᑦ ᑕᐅᕙᓂ, 590 

ᐅᓄᖅᑐᐊᓗᓐᓂᒃ ᐅᖅᓱᐊᓗᒃᑕᖅᑎᓂᒃ ᐱᖃᖅᐸᑦᑐᓂ (UNEP 2006). ᐅᓄᖅᑐᓂᒃ ᒥᑭᑦᑐᓂᒃ 591 

ᐊᖏᓗᐊᖏᑦᑐᓂᓪᓘᓐᓂᑦ ᑭᓂᖅᑐᓂᒃ ᑯᕕᔪᖃᖅᓯᒪᕗᑦ ᑕᐅᕙᓂ, ᑲᑎᓯᒪᓪᓗᐊᑕᖅᑐᑎᒃ ᐅᒥᐊᕐᔪᐊᓄᑦ 592 

ᑐᓚᒃᑕᕝᕕᓐᓄᑦ ᓲᕐᓗ ᑕᐃᑲᓃᑦᑐᓂ ᒍᐊᐃᐊᑯᕕᐅᓪ, ᐃᐊᑯᐊᑐᐊ, ᓖᒪ, ᐱᕈ, ᐳᐃᑐ ᑭᓐᑎᕈ, ᓴᓐ ᕕᓐᓯᓐᑎ, ᐳᓐᑕ 593 

ᐊᕆᓇᔅ, ᓯᓕᓗ (UNEP 2006).    594 
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ᓇᓗᔭᐅᔪᑦ.   596 

9.4 ᓴᓃᑦ ᑎᓯᔪᓪᓗ ᓱᕈᐃᑦ (ᐊᑯᓐᓂᖅᓱᖅ) 597 

ᐊᐅᑦᑕᔫᓄᑦ ᓱᕆᓃᑦ ᐊᖏᓪᓕᕙᓪᓕᐊᒻᒪᑦ ᑕᕆᐅᓂ ᑕᒪᒃᑮᑲᓴᓪᓗ ᓯᔾᔭᕆᐊᑦ ᓂᕆᓯᒪᔪᒃᓴᐅᕗᑦ ᐊᐅᒃᑕᔫᕋᓛᓂᒃ. 598 

ᓄᐊᑦ ᑲᕆᓚᐃᓇ ᓯᔾᔭᖓᑕ ᓵᖓᓂ 59 92ᓂᑦ ᓇᓘᓱᖅᑐᑦ (64%), ᑲᑎᖅᓱᖅᑕᐅᔪᑦ ᐆᒪᓪᓗᑎᒃ, 599 

ᓂᕆᓯᒪᓚᐅᖅᑐᑦ ᐊᐅᒃᑕᔫᓂᒃ, ᐱᓗᐊᖅᑐᒥᒃ ᐊᐅᒃᑕᔫᑦ ᐃᓚᖏᓐᓂᒃ, ᐊᑦᑐᓈᓂᒃ, ᑐᐊᑦᑐᓂᒃ, ᑲᑎᙵᔪᓂᒃ 600 

ᐃᕙᓗᓂᒃ, ᓵᑦᑐᓂᓪᓗ ᐊᐅᒃᑕᔫᓂᒃ (Moser and Lee 1992). ᑕᕆᐅᕐᒥᐅᓂ ᑎᒻᒥᐊᖑᖃᑎᒌᓂ, 601 

ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᓲᕐᓗᑐᑦ ᓇᓘᓱᖅᑐᑦ ᓂᑭᖅᓴᖅᓯᐅᓲᑦ ᖄᖓᓂ ᑯᑭᐅᔭᓄᑦ ᓂᕆᖅᓴᐅᒐᔪᓐᓂᖅᓴᐅᓚᐅᖅᑐᑦ 602 

ᐊᐅᒃᑕᔫᕋᓛᓂᒃ (Moser and Lee 1992). 53 ᓇᓘᒪᓱᖅᑐᓄᑦ (Phalaropus fulicarius) ᖁᑭᖅᑕᐅᔪᓄᑦ 603 

ᑳᓕᕗᐊᓂᐊ ᓯᔾᔭᖏᓐᓂ, ᐊᕿᐊᕈᖏᑦ 34 ᐃᓗᓕᖃᓚᐅᖅᑐᑦ ᐊᐅᒃᑕᔫᕋᓛᓂᒃ (64%; Briggs et al. 1984). 604 

ᖃᐅᔨᓴᖅᑕᐅᔪᓂ 7 ᓇᓘᒪᓱᖅᑐᑦ ᑐᓗᖅᑐᓄᑦ ᐅᐊᔭᓄᑦ ᑳᓕᕗᐊᓂᐊᒥ, 6 ᐄᓯᓯᒪᓚᐅᖅᑐᑦ ᐊᐅᒃᑕᔫᕋᓛᓂᒃ 605 

86%; Connors and Smith 1982). 606 

ᐄᓯᓗᓂ ᐊᐅᒃᑕᔫᕋᓛᓂᒃ ᐱᐅᖏᑦᑐᒃᓴᐅᔪᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ. ᓇᓘᒪᓱᖅᑐᓄᑦ ᐊᑐᓃᑦ ᐄᓯᔪᑦ ᐅᓄᕐᓂᖅᓴᓂᒃ 607 

ᐊᐅᒃᑕᔫᓂᒃ (ᐊᖏᑭᒃᑯᑦ) ᐅᖅᓱᖃᖏᓐᓂᖅᓴᐅᓚᐅᖅᑐᑦ, ᐅᖃᖅᑰᔨᓪᓗᓂ ᓂᕆᓪᓗᓂ ᐊᐅᒃᑕᔫᓂᒃ ᐱᐅᖏᒻᒪᑦ 608 

(Connors and Smith 1982). ᓱᓕᒃᑲᓐᓂᖅ 9ᓂᑦ ᑐᖁᖓᔪᓂᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᑲᑎᖅᓱᖅᑕᐅᔪᑦ ᐳᕆᑎᔅ 609 

ᑲᓚᒻᐱᐊᒥ, ᑕᒪᒃᑮᑦ ᐊᐅᒃᑕᔫᕋᓛᖃᓚᐅᖅᑐᑦ ᐊᕿᐊᕈᒥᓂ ᓴᓗᓗᐊᒪᔮᖅᑐᑎᓪᓗ (Drever et al. 2018). 610 

ᐱᓚᒃᑕᐅᒐᒥᒃ ᓇᓗᓇᐃᖅᓯᓚᐅᖅᑐᑦ ᑕᒪᒃᑮᑲᓴᑦ ᑎᒻᒥᐊᑦ ᑐᖁᓚᐅᖅᑐᑦ ᐱᕐᓕᕐᓂᕐᒥᑦ ᓇᓂᓯᓪᓗᑎᓪᓗ 611 

ᐊᕿᐊᕈᖏᓐᓂ ᐊᒥᕐᓗᑦᑐᓂᒃ ᐊᐅᖏᓐᓇᐅᔭᖅᑐᓂᓪᓗ ᐃᓄᐊᓗᐊᖏᑎᒍᑦ ᐃᓗᒻᒧᑦ ᐊᐅᑦᑐᓂᒃ, 612 

ᓇᓗᓇᐃᖅᓯᓪᓗᑎᒃ ᐱᕐᓕᓕᖅᑐᑦ ᑎᒻᒥᐊᑦ ᓂᕆᔭᕌᖓᒥᒃ ᐊᐅᒃᑕᔫᓂᒃ, ᐊᐅᑕᔫᑦ ᓱᕋᐃᖃᑦᑕᓚᐅᖅᑐᑦ 613 

ᐃᓇᓗᐊᕐᓂᒃ (Drever et al. 2018; Jennifer Provencher ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᑎᒻᒥᐊᑦ ᓯᔾᔭᒧᑦ 614 

ᖃᒡᓕᒋᐊᖅᑐᑎᒃ ᓲᖃᐃᒻᒪ ᑕᐃᒪᐃᒐᔪᖏᑦᑐᑦ ᐅᖅᑰᓗᐊᖅᑐᑦ ᑕᕆᐅᕐᒥ ᐆᓇᕐᓃᑦ ᐅᓄᕈᓐᓃᖅᑎᑦᑎᓚᐅᕐᒪᑕ 615 

ᖁᐱᕐᕈᕋᓛᓂᒃ ᓴᑦᑎᑦᑐᒥ, ᑕᐃᒪᐃᒻᒪᖅᑲᐃ ᐊᐅᒃᑕᔫᖃᓗᐊᖅᑦᑐᒋᑦ ᐊᐅᒃᑕᔫᓄᑦ ᓱᕈᓄᑦ (Drever et al. 616 

2018).  617 

ᐊᐅᑦᑕᔫᑦ ᐃᓱᒫᓗᓐᓇᓗᐊᑐᐃᓐᓇᕆᐊᓖᑦ ᕿᑐᕐᖏᐅᙱᑎᓪᓗᒋᑦ. ᑕᕆᐅᕐᓂ ᐃᖏᕐᕋᓃᑦ ᑲᑎᑦᑎᓲᖑᒻᒪᑦ 618 

ᖁᐱᕐᕈᓂᒃ ᕼᐊᒻᐳᓪᑦ ᓯᕗᓂᐊᓂ, ᓂᕆᔭᕐᓂᖅᑐᓂ ᐅᑮᔪᓄᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ. ᑖᒃᑯᐊᑦᑕᐃᓐᓇᐃᑦ ᐃᖏᕐᕋᓃᑦ 619 

ᑲᐃᑦᑎᖃᑦᑕᕐᒥᕗᑦ ᐊᐅᒃᑕᔫᓂᒃ, ᕿᒪᐃᓪᓗᑎᒃ ᓯᔾᔭᕆᐊᓂᒃ ᓂᕆᔭᒃᓴᖅᓯᐅᖅᑐᓂᒃ ᐳᒃᑕᓛᖅᑐᓂ ᓴᓂᕐᓂ 620 

(Bourne and Clarke 1984). ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᑦᑐᓃᑦ ᓴᓂᕐᓂᑦ ᑎᓯᔪᓂᓪᓗ ᓱᕈᓂᑦ ᓇᓘᒪᓱᖅᑐᑦ 621 

ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑯᓐᓂᖅᓱᖅᐳᑦ.  622 

9.5 ᖃᖓᑕᔪᑦ ᐳᔪᐃᑦ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 623 

ᑭᓱᓕᕆᔨᓄᑦ ᖃᓄᐃᓕᐅᕐᓃᑦ ᓯᓚᑖᓂ ᐱᓕᕆᔭᐅᕙᒃᑲᓗᐊᖅᑐᑎᒃ ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᑕ, 624 

ᐊᖏᔪᑲᓪᓚᓂᒃ ᒨᑯᕆᓂᒃ ᑯᕕᓯᔪᖃᖅᓯᒪᒻᒪᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ ᓯᓚᑖᓄᓪᓗ ᐃᒪᖏᓐᓄᑦ 1960 ᒥᓂᑦ (Muir et al. 625 

2009). 13 ᓇᓘᒪᓱᖅᑐᑦ ᖁᑭᖅᑕᐅᔪᑦ ᑲᑎᖅᓱᖅᑕᐅᔪᓪᓗ ᑲᖏᖅᓱᐊᓂ ᕙᓐᑕᐃ, ᓂᐅ ᐳᕋᓐᔅᕕᒃ ᐳᒃᑭᑦᑐᓂᒃ 626 

ᓄᑭᒥᓂ ᒨᒃᑯᕆᖃᓚᐅᖅᑐᑦ, ᐃᒻᒪᖄᖑᔪᒃᓴᐅᔪᖅ, ᖁᐱᕐᕈᓂᒃ ᓂᕆᓪᓗᑎᒃ ᐊᑐᖏᑉᐳᑦ ᐃᓚᖏᓐᓂᒃ  ᑎᒥᒃᑯᑦ 627 

ᑲᑎᖅᓱᐃᓂᕐᓂᒃ ᒨᒃᑯᕆᒥᒃ ᐃᖃᓗᖏᒃ ᓂᕆᓲᓄᑦ ᑎᒻᒥᐊᓂᑦ ᐊᑐᖅᑕᐅᔪᓂᒃ (Braun et al. 1987). ᑭᓯᐊᓂ, 628 

ᖃᖓᑦᑎᐊᓵᖅ, ᐊᑕᐅᓯᖅ ᐅᑦᕿᐊᕝᕕᒃ (ᐱᐊᕈᖑᓚᐅᖅᑐᖅ), ᐊᓛᔅᑲ ᐊᐅᖓᓂ ᒨᒃᑯᕈᖃᖅᑎᒋᓚᐅᖅᑐᖅ ᖁᓛᓂ 629 

ᑭᓪᓕᐊᑕ ᕿᑐᕐᖏᐅᑦᑎᐊᕈᓐᓇᕐᓃᑦ ᐊᓯᓂ ᑎᒻᒥᐊᖑᖃᑎᒌᓂ (1.21 ug g-1; Perkins et al. 2016). 630 
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ᓱᓕᒃᑲᓐᓂᖅ, ᐊᑕᐅᓰᑦ ᒪᓐᓂᐅᖃᑎᒌᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᐅᖁᒪᐃᑦᑐᓄᑦ ᓴᕕᕋᔭᖃᕐᓂᕐᓄᑦ ᓇᓂᓯᓚᐅᖅᑐᑦ 631 

ᔅᑐᕋᓐᑎᐅᒻ ᖃᕐᓃᑦ ᐳᖅᑐᓯᒋᐊᖅᓯᒪᓚᐅᖅᑐᑦ, 9.7 µᒡᖑᒐᔪᑦᑐᑎᒃ  ᔅᑐᕋᓐᑎᐅᒻ ᐊᑐᓂ ᒍᕌᒻᒧᑦ ᒪᓐᓂᒻᒧᑦ, 632 

ᖁᓛᓃᑦᑐᓂ ᕿᑐᕐᖏᐅᑦᑎᐊᖏᔾᔪᑕᐅᔪᑦ ᐊᓯᓂ ᑎᒻᒥᐊᖑᖃᑎᒌᓂ (Saalfeld et al. 2016). ᔅᑐᕋᓐᑎᐊᒻ 633 

ᓇᒧᙵᐅᔾᔭᐅᔪᓐᓇᖅᑐᖅ ᐅᖓᓯᑦᑐᐊᓗᓐᓄᑦ ᐳᔫᓗᑎᒃ, ᐅᑭᐅᖅᑕᖅᑐᒧᐊᕐᓗᑎᒃ. ᐊᑦᑐᐃᓂᖏᑦ ᖃᖓᑕᔪᑦ 634 

ᓱᕈᐃᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᓇᓗᔭᐅᔪᖅ.   635 

8. ᑕᒪᐅᙵᖅᑐᑦ ᐊᑲᐅᙱᓗᕈᑕᐅᔪᓪᓗ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ, ᖃᓂᒻᒪᓐᓇᑦ ᑎᒥᓕᐅᕈᑏᓪᓗ  (ᐊᑦᑐᐃᓂᖅ: 636 

ᐳᒃᑭᑦᑐᖅ)  637 

8.2 ᐊᑲᐅᙱᓕᐅᕈᑏᑦ ᑕᒫᓂᕐᒥᐅᑕᑐᖃᑦ ᓂᕐᔪᑏᓪᓗ (ᐊᑦᑐᐃᓂᖅ: ᐳᒃᑭᑦᑐᖅ) 638 

ᑲᑎᓐᓂᖃᖅᐳᑦ ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᓐᓂ ᐅᓄᓗᐊᖅᑐᓪᓗ ᑲᖑᐃᑦ ᑲᖒᖃᑎᒌᕝᕕᓐᓂ, ᑭᓯᐊᓂ 639 

ᐊᑕᖏᑲᓴᑦᑐᓂ ᕿᑐᕐᖏᐅᕝᕕᒃ ᑲᑎᔾᔮᓇᓂ. ᐱᕈᖅᓰᓂᕐᓄᑦ ᐊᓯᔾᔨᕐᓃᑦ ᓴᓇᓯᒪᒻᒪᑕ ᓂᕿᒃᓴᓪᓚᓐᓂᒃ ᑲᓄᓄᑦ 640 

ᐅᑮᕕᖏᓐᓂ ᐅᓄᖅᓯᒋᐊᓪᓚᒍᑎᒋᓪᓗᓂᐅᓪᓗ (Abraham et al. 2005). ᑲᖑᐃᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ 641 

ᐅᓄᓗᐊᒪᔮᖅᑐᓄᑦ ᑲᓇᑕᒥ 1998ᒥᑦ. ᕿᑎᐊᓂ ᑲᓇᑕᐅᑉ ᐊᒥᐊᓕᒃᑲᐅᓪᓗ ᑲᖑᐃᑦ 1999ᒥᑦ, 642 

ᐅᑭᐅᖅᑕᖅᑑᓪᓗ ᐱᓇᓐᓇᖓᓂ ᑲᖑᖏᓐᓂ ᒥᑭᓐᓂᖅᓴᓄᓪᓗ ᑲᖑᓂ 2014ᒥᑦ. ᖃᓄᐃᒋᐊᕈᑕᐅᓪᓗᓂ 643 

ᓇᓗᓇᐃᖅᓯᓂᕐᒧᑦ ᐅᓄᓗᐊᒪᔮᖅᑐᑐᑦ, ᒫᓐᓇ ᐅᐱᕐᖔᒃᑯᑦ ᓄᖑᑎᑦᑎᑦᑕᐃᓕᓂᕐᓄᑦ ᐊᖑᓇᓱᓐᓃᑦ ᐅᓄᖅᑐᓂ 644 

ᐊᕕᔅᓯᒪᔪᓂ ᖃᔅᓯᓂᓪᓗ ᑐᖁᑦᑎᔪᓐᓇᕐᓃᑦ ᐅᓄᖅᓯᒋᐊᖅᑕᐅᓯᒪᕗᑦ ᑎᓕᐅᕈᑕᐅᓇᓱᑦᑐᑎᒃ ᑲᖑᓂᒃ 645 

ᐊᖑᓇᓱᖁᓪᓗᒋᑦ ᐅᓄᕐᓂᖏᑦ ᐊᐅᓚᑕᐅᓂᐊᕐᒪᑕ.  646 

ᐅᓄᓗᐊᒪᔮᖅᑐᑦ ᑲᖑᐃᑦ ᓂᕿᒃᓴᖅᓯᐅᓕᕌᖓᒥᒃ ᐳᑐᓪᓗᒍ ᐃᔾᔪᖅ, ᕿᒪᐃᓲᖑᒻᒪᑕ ᐃᔾᔪᖃᖏᑦᑐᓂᒃ ᓄᓇᓂᒃ 647 

ᐱᕈᖅᑐᑭᓐᓂᖅᓴᓂᓪᓗ (Abraham et al. 2005; Peterson et al. 2013). ᑲᖑᐃᑦ ᐳᑐᓯᓗᐊᕐᓂᖏᑦ 648 

ᐊᓯᔾᔩᓲᖑᒻᒪᑕ ᐃᔾᔪᐃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᒃ ᐃᔾᔪᐃᔭᖅᐸᓪᓕᐊᑎᑦᑎᕙᑦᑐᑎᓪᓗ, 649 

ᑕᕆᐅᕐᙳᖅᑎᑦᑎᒃᑲᓐᓂᖅᑐᑎᒃ ᑕᕆᐅᖑᖏᑦᑐᓂ ᑕᓯᕐᓂᒃ ᐊᓯᔾᔩᓪᓗᑎᓪᓗ ᐋᖅᑭᒃᓯᒪᓂᖏᓐᓂᒃ 650 

ᐊᑐᐃᓐᓇᐅᓂᕐᓂᓪᓗ ᖁᐱᕐᕈᓂᒃ (Milakovic et al. 2001). ᑲᖑᖃᕈᓐᓃᕋᓗᐊᕈᑎᒃ ᓄᓇᐃᑦ, ᐊᓯᔾᔨᕐᓃᑦ 651 

ᐱᕈᖅᑐᓂ ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᕐᕌᒍᓄᑦ ᐃᓕᖅᑯᓯᕐᒥᓄᑦ ᐅᑎᓚᐅᖏᓐᓂᖓᓂ (Peterson et al. 2013).  652 

ᐅᓄᕐᓂᖏᑦ ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᑲᐃᑉ ᓲᔅᓯᐅᓪ, ᒫᓂᑑᐸᒥ, ᐅᓄᕈᓐᓃᓚᐅᖅᑐᑦ 653 

ᑲᖑᖃᓗᐊᓚᐅᖅᑎᓪᓗᒍ 1990ᓂ (Sammler et al. 2008). ᑲᖑᓂᒃ ᐃᕙᔪᖃᓚᐅᖏᒃᑲᓗᐊᖅᑐᓂ ᑲᐃᑉ 654 

ᓲᔅᓯᓪᒥ, ᑲᖑᐃᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᓚ ᐱᕈᔅ ᑲᖏᖅᑐᒻᒥ ᐱᓱᓱᖃᑎᒋᓲᕆᒻᒪᒋᑦ ᕿᑐᕐᖓᓂ ᓲᔅᓯᓪ ᑲᖏᖅᑐᐊᓄᑦ 655 

ᓂᕆᔭᖅᑐᖅᑐᑎᒃ ᐱᕈᖅᑐᓂ (Cooch et al. 1993), ᐱᐅᔪᓐᓃᖅᑎᑦᑐᒍᖃᐃ ᐃᓂᒋᔭᒃᓴᖅ ᕿᑐᕐᖏᐅᕐᓂᕐᓄᑦ 656 

ᓇᓘᒪᓱᖅᑐᓄᑦ (Sammler et al. 2008). ᓚ ᐱᕈᔅ ᑲᖏᖅᓱᒃ ᒫᓐᓇᐅᔪᖅ ᐃᓄᑭᓐᓂᖅᓴᓂᒃ ᓇᓘᒪᓱᖅᑐᖃᖅᐳᖅ 657 

ᓴᓂᐊᓂ ᐊᕙᑎᖏᓐᓃᑐᓂᑦ (Artuso 2018) ᐅᓄᕐᓃᑦ ᓇᓘᒪᓱᖅᑐᓂ ᐅᓄᕈᓐᓃᓚᐅᖅᑐᑦ ᓚ ᐱᕈᔅ ᑲᖏᖅᑐᒻᒥ 658 

1983ᒥ, ᑲᖑᐃᑦ ᐅᓄᖅᓯᓚᐅᖅᑎᓐᓇᒋᑦ ᐊᑦᑐᐃᔭᕆᐊᒃᓴᖅ ᐃᓂᒋᔭᐅᔪᑦ ᐱᐅᓂᖏᓐᓂᒃ. ᐱᕕᒃᓴᕆᑎᑕᐅᔪᖅ 659 

ᓇᓗᓇᐃᖅᓯᖕᒪᑦ 1982-1983 ENSO, ᑲᖑᐃᑦᖑᙱᑦᑐᑦ, ᓯᕗᓪᓕᖅᐹᒥ 660 

ᐅᓄᕈᓐᓃᖅᐹᓪᓕᕈᑕᐅᑐᐃᓐᓇᕆᐊᖃᕐᓂᖏᓐᓂᒃ (Reynolds 1987; Nisbet and Veit 2015; C. Gratto-661 

Trevor ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ). ᑭᓯᐊᓂ, ᐃᓂᒋᔭᐅᔪᓂᒃ ᐊᓯᔾᔩᓃᑦ ᖃᓄᕐᓄᑦ 662 

ᐃᑲᔪᑐᐃᓐᓇᕆᐊᖃᖅᑐᕕᓂᖅ ᑲᔪᓯᔪᓄᑦ ᐅᓄᕈᓐᓃᕐᓂᕐᓄᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ.    663 

ᐊᑦᑐᐃᓃᑦ ᐊᑲᐅᙱᓗᕈᑕᓄᑦ ᑕᒫᓂᕐᒥᐅᑕᓄᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓂᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐳᒃᑭᑦᑐᒃᓴᐅᔪᖅ ᓲᖃᐃᒻᒪ 664 

ᒥᑭᑦᑐᒥᒃ ᐃᓂᖏᑦ ᑲᑎᒻᒪᑕ ᕿᑐᕐᖏᐅᖅᑐᓂ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐅᓄᓗᐊᖅᑐᓄᓪᓗ ᑲᖑᓄᑦ ᐃᕙᔪᓄᑦ. ᐃᓂᓂᑦ 665 

ᐱᐅᔪᓐᓃᖅᑎᑦᑎᓃᑦ ᑲᖑᓄᑦ ᐊᑲᐅᙱᓕᐅᕈᑎᖃᓛᖑᕗᑦ ᐱᓇᓐᓇᖏᓐᓂ ᕼᐊᑦᓴᓐ ᐸᐃᒥ ᔭᐃᒻᔅ ᐸᐃᓗ, 666 
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ᐋᓐᑎᐊᕆᐅᒥ, ᑯᐃᓐ ᒫᑦ ᑲᖏᖅᑐᒻᒥ ᓅᒃᑕᖅᑐᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓴᐳᒻᒥᕕᒻᒥ, ᓄᓇᕘᒥ ᓴᐅᑦᕼᐊᒻᑉᑕᓐ ᕿᑭᖅᑕᒥᓗ, 667 

ᓄᓇᕗᑦ (COSEWIC 2014).  668 

7. ᓄᓇᒥᐅᑦ ᐃᓕᖅᑯᓯᖏᓐᓂᒃ ᐊᓯᔾᔩᓃᑦ (ᐊᑦᑐᐃᓂᖅ : ᓇᓗᔭᐅᔪᖅ) 669 

7.2 ᓴᐳᑏᑦ ᐃᒦᓪᓗ ᐊᐅᓚᑕᐅᓂᖏᑦ/ᐊᑐᖅᑕᐅᓂᖏᑦ (ᐊᑦᑐᐃᓂᖅ: ᓇᓗᔭᐅᔪᖅ) 670 

ᐃᓄᓐᓄᑦ ᐃᒥᕐᓂᒃ ᐊᐅᓚᑦᓯᓃᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᓅᑎᓪᓗᒋᑦ. ᐅᓄᖅᑐᑦ ᑎᒻᒥᐊᑦ ᓅᓲᖑᕗᑦ 671 

ᐃᓗᖏᑎᒍᑦ ᓄᓇᑎᒍᓪᓗ ᓂᑭᖅᓴᖅᓯᐅᓲᖑᓪᓗᑎᒃ ᐊᐅᓚᑕᐅᔪᓪᓚᓐᓄᑦ ᐃᒥᓄᑦ. ᓲᕐᓗ ᒪᓄ ᑕᓯᕐᒥ ᑳᓕᕗᐊᓂᐊ, 672 

ᓄᓇᐃᓐᓇᕐᒦᑦᑐᖅ ᑕᕆᐅᓕᒃ ᑕᓯᖅ, ᑕᕆᐅᖃᕐᓂᖅᓴᐅᓕᖅᑐᖅ ᐃᒥᖅ ᓴᖑᑎᑕᐅᓚᐅᕋᑦ ᐃᓄᐃᑦ ᐊᑐᕐᓂᐊᕐᒪᒋᑦ 673 

ᐱᒋᐊᖅᑐᑎᒃ 1940ᓂ. ᓇᓘᒪᓱᖅᑐᑦ ᓂᕿᓐᓇᕆᓛᖓ ᑕᐃᑲᓂ, ᑕᕆᐅᕐᒥᐅᑦ ᐊᓇᙲᑦ, ᐃᒃᐱᒍᓱᒻᒪᑕ 674 

ᑕᕆᐅᙳᕐᓂᕐᓄᑦ 1990ᓂᓗ ᐃᓱᒫᓗᓚᐅᕐᒪᑕ ᑕᕆᐅᕐᒥᐅᑦ ᐊᓇᙲᑦ ᓄᖑᓐᓂᐊᕋᓱᒋᔭᐅᓪᓗᑎᒃ, ᕿᒪᑦᑐᒋᑦ 675 

ᓇᓘᒪᓱᖅᑐᑦ ᓂᕿᒃᓴᖃᕋᑎᒃ (Rubega and Inouye 1994). ᐅᓪᓗᒥ, ᒪᓄ ᑕᓯᕐᒥ ᐃᒥᖏᑦ ᑎᒫᓃᑦᑐᑦ ᓱᓕ 676 

ᑎᓕᐅᕈᑕᐅᔪᓄᑦ ᐊᕕᔅᓯᒪᔪᕐᓂ ᐱᖁᔭᖏᑎᒍᑦ.  ᐊᓯᖏᑦ ᑕᓰᑦ ᐊᔾᔨᐸᓗᖏᓐᓂᒃ ᐊᔅᓱᕉᑎᖃᕆᕗᑦ; ᓯᔾᔭᕆᐊᓄᑦ 677 

ᓄᖅᑲᓈᕝᕕᐅᓲᑦ ᑕᓯᖅ ᐊᐅᐳᑦᒥ, ᐅᐊᕆᒐᓐ ᐅᓄᖏᓐᓂᖅᓴᐅᖅᑰᓕᓚᐅᖅᑐᑦ ᖃᖓᑦᓯᐊᖅ ᑕᕆᐅᙳᒃᑲᓐᓂᕐᓄᑦ 678 

(Larson et al. 2016). ᑕᐃᒪᐃᒃᑲᓗᐊᖅᑎᓪᓪᒍ, ᐃᒥᕐᓂᒃ ᐊᐅᓚᑦᓯᓂᖅ ᓄᓇᓕᓐᓄᑦ ᐊᑲᐅᙱᓕᐅᕈᑕᐅᕗᖅ 679 

ᐱᕕᑭᑦᑐᑎᒃ ᐊᒻᒪᓗ, ᑭᓯᐊᓂ ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᑦᑐᐃᓃᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᓇᓗᔭᐅᔪᖅ, ᓂᕆᐅᒋᔭᐅᔪᖅ 680 

ᐊᑦᑐᐃᓂᖃᓗᐊᔾᔮᓇᓱᒋᔭᐅᓇᓂ. 681 

5. ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ 682 

ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᓄᖑᑉᐸᓪᓕᐊᖏᓪᓗᑎᒃ ᐅᓄᖅᓯᕙᓪᓕᐊᓗᑎᓪᓘᓐᓃᑦ 683 

ᐅᓄᕐᓂᖏᑦ 2040ᒧᑦ.   684 

ᖃᓄᐃᒻᒪᑦ ᑕᐃᒪᐃᖁᔭᐅᔪᑦ ᐊᐅᓪᓚᑦᓯᓂᕐᓄᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᓄᑦ   685 

ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ ᓄᖑᔭᑦᑐᓐᓃᕐᓗᑎᒃ ᐅᓄᖅᓯᒋᐊᕐᓗᑎᓪᓘᓐᓃᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏ 686 

2040 ᑎᑭᓪᓗᒍ. ᑖᒃᑯᐊ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ  ᐃᓕᓴᖅᓯᕗᑦ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᑦ 687 

ᓈᒻᒪᑦᑐᒃᓴᐅᔪᑦ ᕿᑐᕐᖏᐅᖅᑐᖃᐃᓐᓇᕈᓐᓇᕐᓗᓂ (2.35 ᒥᓕᐊᓐ ᐸᓗᐃᑦ ᑲᓇᑕᒥ), ᓇᓘᒪᓱᖅᑐᓪᓗ 688 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓗᑎᒃ ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓘᑕᐅᔪᑎᑐᑦ ᐅᓄᕈᓐᓃᕐᓂᖏᓐᓄᑦ ᓅᑎᓪᓗᒋᑦ 689 

ᓄᖅᑲᖓᕕᖏᓐᓂ ᕿᒪᒃᑕᑦᓯᓐᓂ 40 ᐊᕐᕌᒍᓂ, ᐃᓱᒫᓘᑕᐅᓇᑎᒃ ᒫᓐᓇᐅᔪᖅ ᐅᓄᕐᓂᖏᑕ ᐊᖏᓂᖏᓐᓄᑦ. 690 

ᖃᓄᐃᐸᓪᓕᐊᓃᑦ ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᕐᓂᐊᖅᑐᑦ ᑐᙵᓗᑎᒃ ᐅᓄᕐᓂᕐᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᓅᑎᓪᓗᒋᑦ 691 

ᓄᖅᑲᕝᕕᓐᓂ. 10 ᐊᕐᕌᒍᓄᑦ ᐱᕕᖃᖅᑎᑕᐅᓚᐅᖅᑐᑦ ᑖᒃᑯᓄᖓ ᑎᒻᒥᐊᖃᑎᒌᓄᑦ ᓲᖃᐃᒻᒪ ᕿᑐᕐᖏᐅᑦᓯᐊᕐᓃᑦ 692 

ᑕᐃᒪᐃᒻᒪᓪᓗ ᐅᓄᕐᓃᑦ ᐊᖏᓂᖏᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᓲᖑᓂᖏᓐᓄᑦ, ᐃᓚᖓᒍᑦ ᓲᖃᐃᒻᒪ ᐊᖑᓇᓱᓲᑦ 693 

ᐊᓯᔾᔨᓲᖑᒻᒪᑕ ᐊᕕᙵᓂᑦ ᓯᔾᔭᒥᐅᑕᓂᑦ ᑎᒻᒥᐊᓂᑦ ᐃᕙᕝᕕᖏᓐᓂᓪᓗ, ᑐᙵᓪᓗᑎᒃ ᐊᕕᙵᖃᕐᓃᑦ 694 

ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ (Blomqvist et al. 2002). ᐊᑯᓂᐅᓂᖅᓴᒧᑦ ᐱᕕᖃᕐᓂᖅ ᐱᕕᖃᖅᑎᑦᓯᔾᔮᙱᓚᖅ 695 

ᖃᓄᐃᑉᐸᓪᓕᐊᓲᖑᓂᖏᒃ ᐊᑦᑐᐃᑎᖏᓪᓗᒍ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓂᒃ. ᑖᓐᓇ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ 696 

ᖃᓄᐃᑎᑦᓯᓇᓱᑦᑐᖅ ᓵᑦᑎᕗᖅ  ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐅᓄᕈᓐᓃᕐᓂᖏᓐᓂᒃ ᐱᔾᔪᑕᐅᓗᐊᖅᑐᓂ 697 

ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓂᖓᓄᑦ ᐊᑐᐃᓐᓇᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓘᑕᐅᔪᑐᑦ (COSEWIC 2014) 698 

ᐊᔪᕐᓇᙱᓪᓗᐊᖅᑐᓂᓗ ᐱᐅᓕᓗᒋᑦ ᐃᓂᒋᔭᐅᔪᑦ ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᕐᕌᒍᒥ ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖏᓐᓄᑦ 699 

ᐊᐅᓚᓪᓗᒋᓪᓗ ᐅᓗᕆᐊᓇᕐᓂᖅ ᑭᓂᖅᑐᓂᒃ ᑯᕕᔪᓂᑦ ᓱᕈᐃᓃᑦ. ᑭᓯᐊᓂ, ᐅᓄᕈᓐᓃᕐᓂᕐᓄᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᓃᑦ 700 

ᑕᐃᒪᐃᑎᑕᐅᒍᑎᒃ ᐱᐅᔪᓐᓃᒃᑲᓐᓂᖅᑎᑕᐅᒍᑎᓪᓘᓐᓃᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᐊᑦᑐᐊᔪᓄᑦ 701 



ᐊᐅᓚᑦᓯᓂᕐᓄᑦ ᐸᕐᓇᐅᑎ ᓈᒪᓱᑦᑐᓄᑦ  2022 

  

   

22 
 

ᐅᓗᕆᐊᓇᖅᑐᓄᑦ, ᑖᒃᑯᐊ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ ᐊᔪᕐᓇᐸᓗᑐᐃᓐᓇᕆᐊᓖᑦ ᐱᓇᓱᓪᓗᒋᑦ, 702 

ᑲᑎᙵᔪᑦ ᓄᖑᔾᔭᐃᖅᓯᒋᐊᕐᓃᑦ ᐅᖃᐅᓯᕆᔭᐅᔪᑦ ᑲᓇᓂ ᐊᑐᓕᖅᑎᑕᐅᒐᓗᐊᕈᑎᒃ.  703 

6.  ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓄᑦ  ᖃᓄᖅᑑᕈᑏᑦ  ᓄᖑᔾᔭᐃᖅᓯᒋᐊᓃᓪᓗ 704 

6.1. ᖃᓄᐃᒋᐊᕐᓃᑦ  ᐱᔭᕇᖅᑕᐅᕙᒌᖅᑐᑦ  ᐱᓕᕆᔭᐅᔪᓪᓘᓐᓃᑦ  ᒫᓐᓇᐅᔪᖅ 705 

 ᕿᑐᕐᖏᐅᖅᑐᑦ ᓇᓘᒪᓱᖅᑐ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᐱᓕᕆᓂᖅ ᐊᕕᒃᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ 706 

ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓂᖅᑎᒍᑦ. ᑭᓯᐊᓂ ᕿᑐᕐᖏᐅᕐᕖᑦ ᓂᒋᐊᓃᒻᒪᑕ ᐱᓕᕆᔭᖓᑕ 707 

ᑕᐃᒪᐃᒻᒪᑦ ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᓇᐃᓴᐃᙱᓗᐊᕐᓂᐊᖅᑐᖅ ᐅᓄᕐᓂᖏᓐᓂᒃ ᑖᒃᑯᓄᖓ 708 

ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ. ᑕᐃᒪᒃᑲᓗᐊᖅᑎᓪᓗᒍ, ᑖᒃᑯᐊ ᐱᐅᓛᖑᕗᑦ ᓇᓚᐅᑦᑖᒐᑦ ᒫᓐᓇᐅᔪᖅ 709 

ᐊᑐᐃᓐᓇᐅᔪᑦ ᖃᐅᔨᓴᐅᑕᐅᔪᓐᓇᖅᑐᑎᓪᓗ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓂᒃ.  710 

 2005 ᒥᓂᑦ ᐊᑦᓚᓐᑎᒃᒥ 1996ᒥᓗ ᐸᓯᕕᒃᒥ, ᑕᕆᐅᕐᒥᐅᑦ ᑎᒻᒥᐊᑦ ᑕᕆᐅᕐᓂ ᖃᐅᔨᓴᖅᑐᓂ 711 

ᖃᐅᔨᓴᖅᓯᒪᕗᑦ ᑕᕆᐅᖏᓐᓇᕐᒦᑦᑐᓂᒃ ᑎᒻᒥᐊᓂᒃ ᐅᒥᐊᓂᑦ. ᐊᑦᓚᓐᑎᒃᒥ, ᕿᒪᒃᑕᑦᓯᓐᓂᑦ 712 

ᖃᐅᔨᒪᔭᐅᔪᑦ ᐊᑐᐃᓐᓇᐅᔪᑦ ᐳᕈᕐᕋᒻ ᐃᓐᑎᒍᕆ ᑎ ᕆᓱᕐᓯᔅ ᓱᕐ ᓕᔅ ᕗᐊᓱ ᓕᓚᒋᒃᔅ (PROP) 713 

ᐊᐅᓚᓪᓗᓂ 1966ᒥᑦ 1992ᒧᑦ, ᐸᓯᕕᒃᒦᑎᓪᓗᒋᑦ, ᑎᒻᒥᐊᓄᑦ ᐃᓂᕕᓂᕐᒥᓄᑦ ᐅᑎᒐᔪᑦᑐᓄᑦ 714 

ᑕᕆᐅᕐᒥᐅᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᖃᐅᔨᔭᐅᓯᒪᔪᑦ ᑲᑎᖅᓱᖅᓯᒪᔪᑦ ᐊᑯᓂᒥᑦ ᖃᐅᔨᒪᔭᐅᔪᓂᒃ 1982ᒥᑦ 715 

2010ᒧᑦ.  716 

 ᓄᓇᕐᔪᐊᕐᒥ ᓯᔾᔭᒥᐅᓄᑦ ᑎᒻᒥᐊᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐊᑦᓚᓐᑎᒃ ᑲᓇᑕᒥ ᓯᔾᔭᓐᒥᐅᑕᓄᑦ ᑎᒻᒥᐊᓄᑦ 717 

ᖃᐅᔨᓴᕐᓃᑦ ᑕᒪᒃᑮᒃ ᖃᐅᔨᓴᓲᖑᔪᑦ ᐃᓚᖓᓂᒃ ᓅᓲᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᑐᖅᑕᐅᓯᒪᓪᓗᑎᓪᓗ 718 

ᕿᒥᕐᕈᔾᔪᑕᐅᓪᓗᑎᒃ ᐅᓄᕐᓃᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓄᑦ, ᑭᓯᐊᓂ ᑖᒃᑯᐊ ᖃᐅᔨᓴᕐᓃᑦ ᓯᔾᔭᒧᑦ 719 

ᐊᐅᓚᑕᐅᒐᒥᒃ, ᑕᑯᖃᑦᑕᖏᑦᑐᒃᓴᐅᔪᓂᒃ ᐅᓄᖅᑐᓂᒃ ᑎᒻᒥᐊᓂᒃ ᓴᑦᓯᑦᑐᒃᑰᖅᑐᓂᒃ.      720 

 ᐅᓄᖅᑐᑦ ᓅᑐᓄᑦ ᓄᖅᑲᕆᐅᓲᑦ ᓇᓘᒪᓱᖅᑐᑦ ᑲᑎᕝᕕᖏᑦ ᓂᕆᓇᓱᑦᑐᑎᒃ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ 721 

ᓄᓇᐃᑦ ᐊᕕᒃᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᓪᓗ ᐊᕝᕙᖓᓄᑦ ᐱᕐᔪᐊᕆᔭᐅᔪᑐᑦ ᐱᓇᓐᓇᕐᒥ ᓄᓇᕐᔪᐊᑉ ᐊᕝᕙᖓᑕ 722 

ᓯᔾᔭᓂ ᑎᒻᒥᐊᓂᒃ ᓴᐳᔾᔨᔨᐅᖃᑎᒌᑦ (WHSRN). ᐃᓚᖏᑦ ᑖᒃᑯᐊ ᓄᓇᐃᑦ ᖃᐅᔨᓴᒐᔪᑦᑐᑦ ᓄᓇᖓᓄᑦ 723 

ᑐᕌᓪᓗᐊᑕᖅᑐᓂᒃ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐊᓯᓄᓪᓗ ᓯᔾᔭᒥᐅᓄᑦ.     724 

 ᓇᓘᒪᓱᖅᑐᖅ ᐃᓚᒋᔭᐅᔪᖅ ᑕᓪᓕᒪᓄᑦ ᐊᔅᓱᕉᑕᐅᓛᓄᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑐᑦ ᐊᒥᐊᓕᒃᑲᓂ 725 

ᖃᖓᑕᕝᕕᐅᖃᑦᑕᖅᑐᓂ ᓇᓗᓇᐃᖅᓯᒪᔪᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓅᒃᑕᖅᑏᑦ ᑎᒻᒥᐊᓄᑦ ᐱᒋᐊᕈᑎ  (CAFF 726 

2019).  727 

 ᐅᓄᖅᑐᓄᑦ-ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ ᖃᓄᐃᒋᐊᕐᓂᕐᓄᑦ ᐸᕐᓇᐅᑎ ᒍᕋᐃ ᕼᐋᓇᔅ ᑲᓇᑕᒥ ᒥᕐᖑᐃᖅᓯᕝᕕᒃ, 728 

ᑲᓇᑕᒥ ᑕᕆᐅᕐᓂ ᓴᐳᒻᒥᔭᐅᕕᒃ, ᕼᐊᐃᑕ ᐃᑦᑕᕐᓂᓴᓕᕆᔩᑦ ᓄᓇᖓ (PCA 2016) ᐃᓕᓴᖅᓯᕗᑦ 729 

ᐱᑕᖃᕆᐊᖃᕐᓂᖓᓂᒃ ᑭᓂᖅᑐᑦ ᑯᕕᔪᓄᑦ ᐸᕐᓇᒃᓯᒪᔭᕆᐊᖃᕐᓂᕐᓄᑦ ᒥᕐᖑᐃᖅᓯᕝᕕᒻᒥ, 730 

ᐱᕚᓪᓕᕈᑕᐅᒐᔭᖅᑐᓂ ᓈᓗᒪᓱᖅᑐᑦ ᐊᓰᓪᓗ ᓯᔾᔭᒥᐅᑦ ᑕᕆᐅᕐᒥᐅᓪᓗ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ 731 

ᒥᕐᖑᐃᖅᓯᕝᕕᒻᒥ.    732 

 1994ᒥ,  ᑳᓕᕗᐊᓂᐊᒥ ᐊᕕᔅᓯᒪᔪᓂ ᐃᒥᓂᒃ ᐊᑐᒐᒃᓴᓂᒃ ᐊᐅᓚᑦᓯᓂᕐᓄᑦ ᑲᑎᒪᔨᖏᑦ 733 

ᐱᔭᕆᐊᖃᖅᑎᑦᓯᓚᐅᕐᒪᑕ ᓚᔅ ᐊᓐᔨᓕᔅᒥᒃ ᐅᑎᖅᑎᖁᔨᓪᓗᑎᒃ ᐃᒦᑦ ᑯᕕᔪᑦ ᒪᓄ ᑕᓯᕐᒧᑦ. ᐅᑎᖅᑎᑦᑐᒋᑦ 734 

ᐃᒦᑦ ᑯᕕᔪᑦ ᖁᕝᕙᖅᑎᑉᐸᒌᖅᓯᒪᓕᖅᑕᖏᑦ ᐃᒦᑦ ᒪᓄ ᑕᓯᕐᒥ. ᑖᒃᑯᐊ ᐱᓕᕆᔪᑦ ᐱᖁᔭᑎᒍᑦ 735 

ᓯᕗᓪᓕᖅᐹᒧᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓕᖅᑐᑦ ᐱᕕᑭᑎᑦᑐᒋᑦ ᐃᒥᕐᓄᑦ ᐱᔪᓐᓇᐅᑏᑦ ᐃᑲᔪᖔᖅᑐᑎᒃ 736 

“ᐃᓄᓕᒫᓄᑦ ᐊᑐᒐᒃᓴᓄᑦ ᑐᙵᕖᑦ” ᓂᒃ ᓲᕐᓗ ᐆᒪᔪᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ.   737 
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 2018ᒥ, ᑲᓇᑕ ᐊᑎᓕᐅᓚᐅᖅᑐᑦ ᐃᓚᓕᐅᑎᓪᓗᑎᒃ ᓄᓇᕐᔪᐊᕐᒥ ᑕᕆᐅᓂ ᐊᐅᒃᑕᔫᓄᑦ 738 

ᐊᖏᖃᑎᒌᒍᑎᒥᒃ ᑮᓇᐅᔭᖃᖅᑎᑦᓯᓪᓗᓂᓗ ᑕᕆᐅᕐᓂ ᓴᓂᑭᓪᓕᒋᐊᕈᑎᓄᑦ ᒃᑭᓇᐅᔭᓄᑦ 739 

ᒥᑭᓪᓕᒋᐊᖅᑎᓐᓇᓱᑦᑐᒋᑦ ᐊᐅᒃᑕᔫᓄᑦ ᓱᕈᐃᑦ ᑕᕆᐅᕐᒥ.      740 

 ᑲᑐᔾᔨᖃᑎᒌᑦ ᒐᕙᒪᖃᑎᒌᖏᑦᑐᑦ ᓴᓇᓂᕐᓄᑦ ᐱᓕᕆᓂᖓᑦ (UNDP) ᓄᓇᕐᔪᐊᕐᒥ ᐊᕙᑎᓕᕆᕝᕕᒃᑯᓪᓗ  741 

(GEF) ᑮᓇᐅᔭᖃᖅᑎᑦᓯᓚᐅᖅᑐᑦ ᓄᓇᕐᔪᐊᕐᒥ ᐊᕙᑎᓕᕆᕝᕕᒃᑯᑦ- ᑲᑐᔾᔨᖃᑎᒌᑦ ᒐᕙᒪᖃᑎᒌᖏᑦᑐᑦ 742 

ᓴᓇᓂᕐᓄᑦ ᐱᓕᕆᓂᖓᑦ-ᕼᐊᒻᐳᓪᑦ ᐱᓕᕆᓂᕐᒥᒃ 2010ᒥᑦ 2016ᒧᑦ. ᐱᓕᕆᓂᖅ ᐃᑲᔪᓚᐅᖅᑐᖅ 743 

ᓯᓕᐊᓐ ᐱᕈᕕᐊᓐ ᒐᕙᒪᖏᓐᓂᒃ ᓴᓇᑎᓪᓗᒋᑦ ᐆᒪᔪᖃᑎᒌᓄᑦ ᑐᙵᔪᒥᒃ ᐊᐅᓚᑦᓯᔾᔪᓯᕐᓂᒃ ᑕᐅᕗᖓ.    744 

 2016ᒥ, ᓄᓇᕐᔪᐊᕐᒥ ᐊᕙᑎᓕᕆᕝᕕᒃᑯᑦ ᑲᑐᔾᔨᖃᑎᒌᑦ ᒐᕙᒪᖃᑎᒌᖏᑦᑐᑦ ᓴᓇᓂᕐᓄᑦ 745 

ᐱᓕᕆᓂᖓᒃᑯᓪᓗ ᑮᓇᐅᔭᖃᖅᑎᑦᓯᓚᐅᖅᑐᑦ ᐃᑲᔫᑕᐅᔪᒥᒃ ᐱᓕᕆᓂᕐᒥᒃ ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᕐᒥ 746 

ᐊᖏᔪᕐᒥ ᑕᕆᐅᕐᓂ ᐆᒪᔫᖃᑏᓄᑦ ᐊᑯᓂᕈᕆᐊᖅᑐᒍ ᕿᒪᒃᑕᑦᓯᓐᓂ ᓄᖑᔾᔭᐃᕐᓂᕐᓄᑦ 747 

ᐱᓕᕆᔭᐅᓚᐅᖅᑐᑦ. ᐊᑑᑎᖃᓗᐊᙳᐊᖅᑐᖅ ᓇᓘᒪᓱᖅᑐᓄᑦ, ᓄᑖᖅ ᐊᔅᓱᕉᑕᐅᔪᓄᑦ ᑎᑎᕋᖅᓯᒪᔪᑦ 748 

ᐱᖃᓯᐅᔾᔨᕗᑦ ᖃᐅᔨᓴᕐᓂᕐᓂᒃ ᓱᕈᓄᑦ ᑕᐅᕙᓂ.     749 

 ᐱᕈ ᓴᓇᓚᐅᖅᑐᖅ ᒍᐊᓄ ᕿᑭᖅᑕᓂᒃ, ᕿᑭᖅᑕᕋᓛᓂᒃ, ᑲᐃᑉᔅ ᒐᕙᒪᖓᑕ ᓴᐳᔾᔭᐅᔪᓕᕆᔾᔪᓯᕐᓂᒃ 750 

2009ᒥ. ᑖᓐᓇ ᓴᐳᔾᔭᐅᒪᕕᒃ ᓄᖑᔾᔭᐃᖅᓯᓯᒪᔪᖅ ~84,500 ᕼᐃᐊᒃᑎᐊᔅᓂᒃ ᑕᕆᐅᕐᓂ ᐃᓂᓂᒃ 751 

ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᕐᒥ ~3,000 ᕼᐃᐊᒃᑎᐊᔅᓂᒃ ᐱᕈᒥ ᓯᔾᔭᓂ.     752 

 ᕗᐊᓐ ᕕᓇᓐᑦᕆᐊᔅ ᐅᓄᖅᑐᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᖅ ᑕᕆᐅᕐᒥ ᓴᐳᔾᔭᐅᓯᒪᔪᖅ (ᑕᓪᓕᒪᓪᓗ ᐊᑦᑐᐊᔪᑦ 753 

ᑕᕆᐅᕐᓂ ᒥᕐᖑᐃᖅᓯᕐᕖᑦ) ᐊᖏᓂᖃᖅᑐᖅ ~24,000 ᓴᓂᒧᑦ ᑐᑭᒧᓪᓗ ᑭᓛᒥᑕᓂᒃ ᓴᑦᓯᑦᑐᒥ ᓯᓕᒥ 754 

ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᕐᒥ. ᓯᓕ ᐊᑐᓕᖅᑎᑦᓯᓚᐅᖅᑐᑦ ᐅᓄᖅᑐᓄᑦ ᐊᑐᒐᒃᓴᓄᑦ ᐸᕐᓇᐅᑎᒥᒃ 755 

ᓴᐳᔾᔭᐅᓯᒪᔪᕐᒧᑦ ᐱᕕᖃᖅᑎᑦᓯᓪᓗᓂ ᐳᓚᕋᑎᓂᒃ ᑲᔪᓰᓐᓇᕈᓐᓇᖅᑐᓂᓪᓗ ᓚᑉᔅᑐᓄᑦ 756 

ᐃᖃᓗᒐᓱᒍᓐᓇᕐᓂᕐᓂᒃ.      757 

 ᓯᕗᓪᓕᖅᐹᖅ ᓄᓇᕐᔪᐊᕐᒥᐅᓂᑦ ᓯᔾᔭᕆᐊᓄᑦ ᑲᑎᒪᕋᓛᑦ ᑲᑎᓚᐅᖅᑐᑦ ᔫᓂ, 2019ᒥ ᐅᖃᐅᓯᕆᓪᓗᒋᑦ 758 

ᐅᓗᕆᐊᓇᕐᓃᑦ ᓵᑦᓯᔪᑦ ᓇᓘᒪᓱᖅᑐᓂᒃ, ᓱᔾᒐᑦ, ᕕᐅᓪᓴᐅᓪᓗ ᓯᔾᔭᕆᐊᖓ (Phalaropus tricolor), 759 

ᐋᖅᑭᒃᓯᓪᓗᑎᓪᓗ ᐊᔅᓱᕉᑕᐅᔪᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᓄᖑᔾᔭᐃᖅᓯᓂᕐᓄᓪᓗ. ᐊᔅᓱᕉᑕᐅᔪᑦ 760 

ᓇᓗᓇᐃᖅᑕᐅᔪᑦ ᑲᑎᒪᔨᕋᓛᓂᑦ ᐅᑯᐊᖑᕗᑦ:   761 

o ᖃᐅᔨᓴᕐᓗᒋᑦ ᐃᓕᖅᑯᓯᑐᖃᖏᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ  762 

o ᓇᓗᓇᐃᕐᓗᒋᑦ ᐅᓄᕐᓂᖏᑕ ᐊᖏᓂᖏᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᓂᖏᓪᓗ ᐸᕐᓇᒃᐸᓪᓕᐊᓗᒋᑦ 763 

ᖃᐅᔨᓴᐃᓐᓇᖅᑐᒃᑯᑦ ᖃᓄᐃᑕᐅᒋᐊᖅᑐᑦ    764 

o ᐊᑐᕐᓗᒍ ᒧᑕᔅ ᐆᒪᔪᓂᒃ ᕿᓂᕈᑎ10 ᑲᑐᔾᔨᖃᑎᒌᖏᑦ ᒪᓕᓪᓗᒋᑦ ᓅᑦᑐᑦ ᓯᔾᔭᕆᐊᑦ 765 

ᓇᓗᓇᐃᕐᓗᒋᓪᓗ ᐊᓯᙳᖅᐸᓪᓕᐊᓂᖏᑦ ᓇᓚᐅᑦᑖᑦᓯᐊᒃᑲᓐᓂᕐᓂᐊᕋᒥᒃ ᐅᓄᕐᓂᖏᑕ 766 

ᐊᖏᓂᖏᓐᓂᒃ, ᐊᑐᕐᓗᓂ ᑖᒃᑯᓂᖓ ᑲᑎᔾᔪᖃᑎᒌᒍᑎᓂᒃ ᓱᓕᒃᑲᓐᓂᕐᓂᖃᐃ ᓇᐸᔪᓂᒃ 767 

ᓇᑉᐸᖅᓯᒃᑲᓐᓂᕆᐊᖃᕐᓂᐊᖅᐳᑦ ᐱᓇᓐᓇᖓᓂ ᐊᒥᐊᓕᒃᑲᑦ.   768 

 ᑕᓪᓕᒪᓄᑦ ᐊᕐᕌᒍᓄᑦ ᖃᐅᔨᓴᕐᓂᖅ ᓯᔾᔭᕆᐊᓄᑦ ᒪᓄ ᑕᓯᕐᒥ, ᑳᓕᕗᐊᓂ ᐱᒋᐊᓚᐅᖅᑐᖅ 2019ᒥ. 769 

ᑖᒃᑯᐊ ᖃᔅᓯᓕᖓᔪᑦ ᖃᐅᔨᓴᕐᓃᑦ ᐳᕈᖅᓴᐃᕗᑦ ᕿᒪᒃᑕᑦᓯᓐᓂ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᓄᑦ ᑕᒫᓂ, ᑭᓯᐊᓂ 770 

ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᓯᒪᔪᑦ ᐊᓯᓂᒃ ᐱᓕᕆᔾᔪᓯᓂᒃ ᐊᑐᓚᐅᖅᑐᑦ. ᒫᓐᓇᐅᔪᖅ ᖃᐅᔨᓴᕐᓃᑦ 771 

ᐋᖅᑭᒃᓯᒪᓂᖏᑦ ᐱᐅᓯᒋᐊᖅᓯᒪᓕᖅᑐᑦ. 772 

 773 

                                                 
10 ᒨᑕᔅ ᒥᑭᑦᑐᑦ ᐆᒪᔪᓂᒃ ᖃᐅᔨᓴᕈᑎᑦ ᓄᓇᕐᔪᐊᕐᒥ ᑲᑐᔾᔨᖃᑎᒌᒍᑕᐅᓪᓗᓂ ᖃᐅᔨᓴᕈᑕᐅᕗᖅ ᐊᐅᓚᑕᐅᓪᓗᓂ ᓈᓚᐅᑎᕋᓛᒃᑯᑦ 

ᖃᐅᔨᓴᕈᑎᐅᓪᓗᓂ ᖃᐅᔨᓇᓱᒍᑕᐅᓪᓗᓂ ᓇᒧᙵᖅᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᐱᐅᓯᖏᓐᓂᒡᓗ ᑎᖕᒥᐊᑦ ᐊᓯᖏᓪᓗ ᖃᖓᑕᔪᑦ ᐆᒪᔪᑦ. 
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6.2. ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓄᑦ  ᖃᓄᖅᑑᕈᑏᑦ  774 

ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓄᑦ ᖃᓄᖅᑑᕈᑏᑦ ᐱᓇᓱᓪᓗᒋᑦ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ 775 

ᐃᒪᐃᑉᐳᑦ:     776 

 ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ    777 

 ᐃᓂᒋᔭᐅᔪᓂᒃ ᓄᖑᑎᑦᓯᖏᓐᓃᑦ    778 

 ᐃᓄᓕᒫᓂᑦ ᑐᓴᕋᓱᖕᓃᑦ    779 

 ᓱᕈᖅᑎᑦᓯᑦᑕᐃᓕᒪᓃᑦ   780 

 ᐅᓗᕆᐊᓇᖅᑐᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ 781 

 782 

6.3. ᓄᖑᔾᔭᐃᖅᓯᒋᐊᓃᑦ  783 

 784 

ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 3. ᓄᖑᔾᔭᐃᖅᓯᒋᐊᓃᑦ ᐊᑐᓕᖅᑎᑕᐅᓕᕐᓂᖏᓐᓄᓪᓗ ᐸᕐᓇᒃᓯᒪᔪᑦ. ᐅᓗᕆᐊᓇᖅᑐᓄᑦ ᓇᐃᓴᐅᑏᑦ 785 

ᒪᓕᑦᑐᑦ ᐅᓗᕆᐊᓇᕐᓂᕐᒧᑦ ᓇᐃᓴᐅᑎᒧᑦ ᓇᓗᓇᐃᖅᓯᒪᔪᑦ 2ᒥ.  786 

 ᓄᖑᑎᑦᓯᑦᑕᐃᓕᒪᓂᕐᓄᑦ 

ᖃᓄᐃᑲᐅᒋᐊᓯᒪᔪᑦ 
ᐊᔅᓱᕉᑕᐅᔪᖅe 

ᐅᓗᕿᐊᓇᖅᑐ ᐃᓱᒫᓘᑕᐅᔪᓪᓗᓐᓃᓐ 

ᓲᑕᐅᔪᑦ  
ᖃᖓᒥᑦ ᖃᖓᒧᑦ 

ᑭᓱᕈᓘᔭᕐᓄᑦ ᐸᕐᓇᓐᓃᑦ: ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ 

ᑲᑎᓪᓗᒋᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ ᕿᒪᒃᑕᑦᓯᓂ 

ᓄᓇᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᓂᑦ ᑭᒃᑯᓕᒫᓄᑦ 

ᐊᑐᖅᑕᐅᓂᐊᖅᑐᓄᑦ ᖃᐅᔨᒪᔭᐅᔪᓄᑦ 

ᑐᖅᑯᖅᓯᒪᔪᓄᑦ. 

ᐳᖅᑐᔪᖅ  ᑕᒪᒃᑮᑦ  2022-2027 

ᐊᑕᐅᑦᓯᒃᑰᖅᑎᓪᓗᒋᑦ ᖃᐅᔨᒪᔭᐅᔪᓂᒃ 

ᑲᑎᖅᓱᐃᓃᑦ ᑲᔪᓰᓐᓇᖅᑐᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ 

ᓅᒃᑕᖅᑐᑦ ᓄᖅᑲᕝᕕᖏᓐᓂ 

ᕿᑐᕐᖏᐅᕝᕕᒻᒥᓪᓗ ᓴᓂᕇᓐᓂᒃ 

ᖃᐅᔨᓴᕈᓐᓇᕐᓂᐊᕐᒪᑕ 

ᖃᐅᔨᓴᕈᓐᓇᖅᓯᓗᑎᒡᓗ ᐊᒥᐊᓕᒃᑲᐅᑉ 

ᐅᐊᓐᓇᖓᓃᑦᑐᓄᑦ ᓇᓚᐅᑦᑖᕐᓂᕐᓂᒃ ᓇᓂ 

ᐊᔪᕐᓇᖏᑦᑐᓂ. 

ᐳᖅᑐᔪᖅ  ᑕᒪᒃᑮᑦ  2022-2027 

ᖃᐅᔨᓴᕐᓗᒋᑦ ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᓐᓇᖓᓂ 

ᓅᒃᑕᕐᕖᑦ ᓇᓗᓇᐃᕐᓗᒋᓪᓗ 

ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓃᑦ ᐅᐸᒃᓯᒪᖃᑦᑕᕐᓃᓗ 

ᓅᒃᑕᕐᕖᑦ ᓄᖅᑲᕝᕕᖏᓐᓂ.   

ᐳᖅᑐᔪᖅ  ᑕᒪᒃᑮᑦ  2022-2032 

ᖃᐅᔨᓴᕐᓗᒋᑦ ᓄᑖᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ 

ᓇᓚᐅᑦᑖᖅᑕᐅᔪᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓪᓗ.  
ᐳᖅᑐᔪᖅ  ᑕᒪᒃᑮᑦ  2027-2032 

ᑭᓱᕈᓘᔭᕐᓄᑦ ᐸᕐᓇᓐᓃᑦ: ᐃᓗᓕᒫᓂᑦ ᑲᑎᖃᑎᖃᕐᓃᑦ  

ᑲᑎᖃᑎᒋᓗᒋᑦ ᐃᓕᓴᕐᓗᒋᓪᓗ ᐃᓄᓕᒫᑦ 

ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ ᐅᓗᕆᐊᓇᕐᓃᓪᓗ 

ᓵᓯᒪᔭᖏᑦ. ᑎᓕᐅᕐᓗᒋᑦ ᐃᓄᓕᒫᑦ 

ᐅᖃᐅᓯᕆᖃᑦᑕᖁᓗᒋᑦ ᑕᑯᔭᐅᔪᑦ 

ᑐᓴᐅᒪᔭᐅᑎᓐᓇᓱᓪᓗᒍ ᐃᓚᐅᖁᔨᓃᑦ 

ᐃᓄᑐᐃᓐᓇᕐᓂᑦ-ᑭᓪᓕᓯᓂᐊᕐᓂᒃᑯᑦ 

ᐱᓕᕆᓃᓪᓗ (ᓲᕐᓗ eBird, Beach Watch). 

ᐳᒃᑭᑦᑐᖅ  ᑕᒪᒃᑮᑦ  ᑲᔪᓯᔪᖅ  

ᑭᓱᕈᓘᔭᕐᓄᑦ ᐸᕐᓇᓐᓃᑦ: ᐃᓂᒋᔭᐅᔪᓂᒃ ᓄᖑᔾᔭᐃᖅᓯᓃᑦ 

ᐃᒥᕐᓂᒃ ᐊᑐᓗᐊᖏᓪᓗᓂ ᐊᐅᓚᓪᓗᒋᓪᓗ 

ᐃᒥᖅᑖᕝᕕᐅᓲᑦ ᐊᕙᑎᖏᓐᓃᑦᑐᓂᒃ 
ᐊᑯᓐᓂᖅᓱᖅ  ᐅᓗᕆᐊᓇᕐᓂᑦ 7.2 ᐊᒻᒪ 11.2 ᑲᔪᓯᔪᖅ  



ᐊᐅᓚᑦᓯᓂᕐᓄᑦ ᐸᕐᓇᐅᑎ ᓈᒪᓱᑦᑐᓄᑦ  2022 

  

   

25 
 

ᓅᒃᑕᖅᑏᑦ ᓄᖅᑲᕝᕕᖏᑕ ᓈᒻᒪᑦᑐᓂ 

ᐃᒥᖃᐃᓐᓇᖅᑎᓪᓗᒋᑦ ᑕᓯᓕᓐᓂ ᑕᓯᕐᓂ. 

ᓇᓗᓇᐃᕐᓗᒋᑦ ᓄᖑᔾᔭᐃᕐᓗᒋᓪᓗ 

ᐃᓂᒋᔭᐅᔪᑦ ᑕᒪᒃᑮᓂ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓂ 

ᓅᒃᑕᕐᕖᑦ ᐊᖅᑯᑎᖏᓐᓂᓗ 

ᐋᖅᑭᙳᐊᖅᓯᒪᔪᑦ ᓇᓗᓇᐃᖅᑕᖏᑦ 

ᒫᓐᓇᐅᔪᖅ ᐃᓄᖃᕈᓐᓇᖅᑐᑦ  

ᐃᓄᖃᕈᓐᓇᐃᓐᓇᕐᓂᐊᕐᓗᑎᒡᓗ ᐊᑦᑐᐃᓃᑦ 

ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᑲᔪᓯᑎᓪᓗᒋᑦ (ᓲᕐᓗ, 

ᓯᓚᒧᑦ ᓂᑲᓇᖏᑦᑐᑦ ᐃᓃᑦ). 

ᐳᖅᑐᔪᖅ  
ᐅᓗᕆᐊᓇᕐᓂᑦ 11.1, 11.2, 11.3, ᐊᒻᒪ 

11.4 
2027-2032 

ᐱᓕᕆᖃᑎᒋᓗᒋᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᑦ 

ᑲᑐᔾᔨᖃᑎᒌᑦ ᐃᑲᔪᕐᓗᒋᑦ ᑕᕆᐅᕐᒥᐅᑦ 

ᑎᖕᒥᐊᓄᑦ ᓄᖑᑎᑦᓯᑦᑕᐃᓕᒪᓃᑦ ᕼᐊᒻᐳᓪᑦ 

ᐃᖏᕐᕋᓂᕐᒥ ᐊᖏᔪᕐᒥ ᑕᕆᐅᕐᒥ 

ᐆᒪᔪᖃᑎᒌᓂ. 

ᐊᑯᓐᓂᖅᓱᖅ  ᐅᓗᕆᐊᓇᕐᓂᑦ 9.2 ᐊᒻᒪ 9.4 2027-2032 

ᑭᓱᕈᓘᔭᕐᓄᑦ ᐸᕐᓇᓐᓃᑦ: ᓴᖁᔾᔭᐃᖅᓯᓃᑦ  

ᐃᓚᓕᐅᑎᓗᒋᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ 

ᓇᓘᒪᓱᖅᑐᓄᑦ ᓅᒃᑕᕐᓂᒃᑯᑦ ᐅᑮᓂᒃᑯᓪᓗ 

ᐃᓂᖏᑦ ᐊᕙᑎᓕᕆᓂᕐᓄᑦ ᕿᒥᕐᕈᓂᕐᓄᑦ 

ᓇᓕᐊᑐᐃᓐᓇᕐᓄᑦ ᐱᓕᕆᓂᕐᓄᑦ 

ᐊᖏᓪᓕᒋᐊᖅᑎᑦᓯᔪᓄᑦ ᓇᓕᐊᑐᐃᓐᓇᕐᓂᒃ 

ᑕᐃᒪᐃᖏᓐᓇᖅᑐᓂᒃ 

ᑯᕕᕐᔪᐊᖅᑐᐊᓗᓐᓄᓪᓘᓐᓂᑦ ᑭᖏᖅᑐᓂᒃ 

ᐊᑑᑎᖃᑦᓯᐊᖅᑐᓂ ᓄᓇᓂ ᑎᒻᒥᐊᖃᑎᒌᓄᑦ. 

ᐳᖅᑐᔪᖅ  ᐅᓗᕆᐊᓇᕐᓂᖅ  9.2 ᑲᔪᓯᔪᖅ  

ᑭᓂᖅᑐᓄᑦ ᑯᕕᔪᑦ ᖃᓄᐃᒋᐊᕐᓂᐊᕐᓄᑦ 

ᐸᕐᓇᐅᑏᑦ ᐊᑐᐃᓐᓇᐅᓪᓚᑦᑖᕐᓗᑎᒃ, 

ᐃᓱᒪᒋᔭᓖᑦ ᓴᑦᓯᑦᑐᒥ ᑕᕆᐅᕐᒥᐅᓂᒃ 

ᑎᖕᒥᐊᓂᒃ ᐃᓂᖏᓐᓂᓪᓗ ᐊᑐᖅᑕᐅᔪᓄᑦ 

ᓇᓘᒪᓱᖅᑐᓄᑦ. 

ᐳᖅᑐᔪᖅ  ᐅᓗᕆᐊᓇᕐᓂᖅ  9.2 ᑲᔪᓯᔪᖅ  

ᑭᓱᕈᓘᔭᕐᓄᑦ ᐸᕐᓇᓐᓃᑦ: ᐅᓗᕆᐊᖅᑐᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ 

ᖃᐅᔨᓗᒋᑦ ᓇᑭᒃ  ᓇᓘᒪᓱᖅᑐᑏᑦ 

ᐄᓯᓲᖑᒻᒪᖔᑕ ᐊᑕᖏᑲᓴᑦᑐᓂᒃ 

ᐊᐅᒃᑕᔫᓂᒃ ᖃᓄᑎᒋᓗ ᐄᓯᖃᑦᑕᕐᒪᖔᑕ. 

ᐊᑯᓐᓂᖅᓱᖅ  ᐅᓗᕆᐊᓇᕐᓂᖅ  9.4 2027-2032 

ᖃᐅᔨᓴᕐᓗᒋᑦ ᐊᓯᔾᔨᕐᓃᑦ ᐅᓄᕐᓂᖏᑎᒍᑦ 

ᑕᕆᐅᕐᒥ ᖁᐱᕐᕈᑦ ᐊᓰᓪᓗ ᓂᕿᒋᔭᐅᔪᑦ 

ᐊᑑᑎᖃᓗᐊᖅᑐᓂ ᓅᒃᑕᕐᕖᑦ 

ᓄᖅᑲᕝᕕᖏᓐᓂ (ᓲᕐᓗ, ᑲᖏᑦᑐᖓ ᕙᓐᑕᐃᑉ) 

ᐅᑮᕕᖏᓪᓗ. 

ᐊᑯᓐᓂᖅᓱᖅ  ᐅᓗᕆᐊᓇᕐᓂᖅ  11.3 2022-2027 

e “ᐊᔅᓱᕉᑕᐅᔪᖅ” ᓴᖅᑭᔮᖅᑎᑦᔪᖅ ᖃᓄᑎᒋᒧᑦ ᖃᓄᐃᒋᐊᕐᓂᖅ ᐃᑲᔫᑎᖃᒻᒪᖔᑦ ᑕᕝᕗᖓᑲᐅᑎᒋ ᓄᖑᔾᔭᐃᖅᑕᐅᓂᖏᓐᓄᑦ 787 

ᑎᒻᒥᐊᖃᑎᒌᑦ ᐅᕝᕙᓘᓐᓂᑦ ᐊᑑᑎᖃᑦᓯᐊᖅᑐᖅ ᓯᕗᓪᓕᐅᔪᖅ ᖃᓄᐃᒋᐊᕐᓂᕐᒧᑦ ᐃᑲᔫᑎᓕᒻᒧᑦ ᓄᖑᔾᔭᐃᖅᑕᐅᓂᖏᓐᓄᑦ 788 

ᑎᖕᒥᐊᖑᖃᑎᒌᓄᑦ. ᐳᖅᑐᔪᑦ ᐊᔅᓱᕉᑕᑦ ᖃᓄᐃᒋᐊᕐᓃᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᑕᐃᒃᑯᐊ ᑕᕝᕙᙵᑲᐅᑎᒋ ᐊᒻᒪᓗ ᐅᕝᕙᓘᓐᓂᑦ 789 

ᑐᕌᑲᐅᑎᒋᔪᒥᒃ ᐊᑦᑐᐃᓂᖃᕐᓂᐊᖅᑐᖅ ᐱᓇᓱᓪᓗᒋᑦ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ. ᐊᑯᓐᓂᖅᓱᖅᑐᑦ 790 

ᐊᔅᓱᕉᑕᑦ ᖃᓄᐃᒋᐊᕐᓃᑦ ᑕᕝᕙᙵᑲᐅᑎᒋᐅᖏᑦᑐᖅ ᑐᕌᑲᐅᑎᒋᖏᑦᑐᓂᓪᓘᓐᓂᑦ ᐊᐅᓚᑦᓯᓂᖃᖅᑐᑦ ᑎᑭᓐᓇᓱᒡᓗᒋᑦ 791 

ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᓄᑦ, ᑭᓯᐊᓂ ᐱᕐᔪᐊᖑᓪᓗᑎᒃ ᐊᐅᓚᑕᐅᓂᖏᓐᓄᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ. ᐳᒃᑭᑦᑐᑦ ᐊᔅᓱᕉᑏᑦ 792 

ᓄᖑᔾᔭᐃᖅᓯᒋᐊᕐᓃᑦ ᑐᕌᖏᑦᑐᒥᒃ ᐱᕙᓪᓕᐊᕋᔮᑦᑐᒥᓪᓘᓃᑦ ᐊᑦᑐᐃᓂᖃᕐᓗᑎᒃ ᑎᑭᑕᐅᓇᓱᑦᑐᓄᑦ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ 793 

ᖃᓄᐃᑕᐅᓇᓱᑦᑐᓄᑦ, ᑭᓯᐊᓂ ᐃᓱᒪᒋᔭᐅᓪᓗᑎᒃ ᐱᕐᔪᐊᑐᑦ ᐃᑲᔫᑎᑐᑦ ᖃᐅᔨᒪᔭᐅᔪᓄᑦ ᑐᙵᕕᒻᒧᑦ ᐊᒻᒪᓗ ᐅᕝᕙᓘᓐᓂᑦ ᐃᓄᓕᒫᑦ 794 

ᐃᓚᐅᓂᖏᓐᓄᑦ ᓈᒪᒃᓴᕐᓂᖏᓐᓄᓪᓗ ᑎᒻᒥᐊᖑᖃᑎᒌᓂᒃ.  795 

  796 

 797 
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6.4. ᐅᓂᒃᑳᖅ ᐃᑲᔫᐅᓗᓂ ᓄᖑᔾᔭᐃᖅᓯᒋᐊᕈᑎᓄᑦ  ᐊᑐᓕᖅᑎᑕᐅᓂᕐᓄᓪᓗ 798 

ᐸᓐᓇᔅᓯᒪᔪᓄᑦ    799 

ᓄᖑᔾᔭᐃᖅᓯᒋᐊᓃᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᓴᓇᔭᐅᓚᐅᖅᑐᑦ ᓵᖁᓪᓗᒋᑦ  ᐅᓗᕆᐊᓇᕐᓃᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ 800 

ᓇᐅᒃᑯᕈᓘᔭᖅ. ᓄᖑᔾᔭᐃᖅᓯᒋᐊᓃᑦ ᑕᐅᑐᓪᓗᐊᑕᖅᑐᑦᑐᒋᑦ ᐊᔅᓱᕈᕐᓇᓛᑦ ᐅᓗᕆᐊᓇᕐᓃᑦ ᑲᑎᖅᓱᓗᑎᓪᓗ 801 

ᖃᐅᔨᒪᔭᐅᔪᓂᒃ ᐊᑐᕆᐊᓕᓐᓂᒃ ᓵᔾᔪᑕᐅᓗᑎᒃ ᓇᓕᐊᑐᐃᓐᓇᕐᓂᒃ ᐊᒥᐊᒃᑯᓂᒃ ᐅᓗᕆᐊᓇᕐᓂᕐᓂᒃ ᓯᕗᓂᕐᒥ.    802 

ᐅᓪᓗᒥᒧᑦ, ᖃᐅᔨᒪᖏᓪᓚᒻᒪᑕ ᖃᓄᓪᓚᑦᑖᖅ ᐊᖏᓂᖃᕐᒪᖔᑕ ᐊᒥᐊᓕᒃᑲᑦ ᐅᐊᓐᓇᖓᓂ ᓇᓘᒪᔪᖅᑐᑦ 803 

ᐅᓄᕐᓂᖏᑦ. ᐱᖃᖏᓪᓗᓂ ᓱᓕᔪᓂᒃ, ᐅᓄᖅᑐᓄᑦ ᐊᕐᕌᒍᓄᑦ ᐅᓄᕐᓂᕐᓄᑦ ᓇᓚᐅᑦᑖᓂᒃ ᐊᔅᓱᕈᕐᓇᖅᑐᖅ 804 

ᐅᖃᕆᐊᖅᓴᖅ ᐅᒃᐱᕈᓱᓪᓗᓂ ᖃᓄᑎᒋ ᐅᓄᕐᓂᖏᑦ ᐅᓄᕈᓐᓃᖅᓯᒪᒻᒪᖔᑕ. ᑕᐃᒪᐃᑦᑐᓐᓇᖅᐳᖅ 805 

(ᑕᐃᒪᐃᒃᑲᔭᖅᑐᒃᓴᐅᖏᒃᑲᓗᐊᖅᑐᓂ) ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᑦ ᐅᓄᕈᓐᓃᖏᑦᑐᑎᒃ ᑭᓯᐊᓂ ᓇᓃᓐᓂᖏᑦ 806 

ᓅᒃᑕᕝᕕᖏᓪᓘᓐᓃᑦ ᐊᓯᔾᔨᖅᓯᒪᓕᕐᒪᑕ. ᑖᔅᓱᒧᖓ, ᓯᕗᓪᓕᖅᐹᖅ ᐊᔅᓱᕉᑎ ᓇᓗᓇᐃᖅᓯᔭᕆᐊᖃᖅᐳᑦ 807 

ᐃᓗᐃᑦᑐᒃᑯᑦ ᐊᖏᓂᖏᓐᓂᒃ ᕿᓚᒥᒧᓪᓗ ᐅᓄᕐᓂᖏᑕ ᖃᓄᐃᒋᐊᕐᓂᖏᓐᓂᒃ ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ. 808 

ᖃᐅᔨᓴᕋᓱᓪᓗᓂ ᓱᓕᓂᖅᓴᒥᒃ ᐅᓄᕐᓂᕐᓄᑦ ᓇᓚᐅᑦᑖᒥᒃ, ᐅᓄᖅᑐᓂᒃ ᐃᓚᖃᕐᒪᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᓅᒃᑕᖅᑏᑦ 809 

ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐱᐅᓯᒋᐊᖅᑕᐅᔭᕆᐊᓖᓐᓂᒃ. ᓲᖃᐃᒻᒪ ᐅᓄᖅᑐᑦ ᓄᓇᐃᑦ ᖃᐅᔨᓴᖅᓯᒪᔭᕇᕐᒪᑕ, 810 

ᓯᔾᔭᕆᐊᓄᑦ ᑲᑎᒪᔨᕋᓛᑦ ᐱᔪᒪᓚᐅᑐᑦ ᐊᐅᓚᓪᓗᒋᑦ ᐊᓯᓄᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᒥᒃ ᖃᐅᔨᒪᔭᐅᔪᓂᒃ ᑐᖅᑯᕝᕕᒻᒥ 811 

ᐊᑕᐅᓯᕐᒧᐊᖁᓪᓗᒋᑦ ᑕᒪᒃᑮᑦ ᖃᐅᔨᔭᐅᔪᑦ ᕿᒪᒃᑕᑦᓯᓐᓂᑦ ᓯᕗᓂᕐᒥᓗ ᖃᐅᔨᓴᖅᑕᐅᓂᐊᖅᑐᓂᑦ. 812 

ᐃᓚᓕᐅᑎᓗᒋᑦ ᑖᒃᑯᐊ ᖃᐅᔨᒪᔭᐅᔪᑦ ᑕᕆᐅᓂᑦ ᑕᕆᐅᒻᒥᐅᓄᑦ ᑎᒻᒥᐊᓄᑦ ᖃᐅᔨᓯᐊᕐᓂᕐᓄᑦ ᓲᕐᓗᑐᑦ 813 

ᐃᒪᒻᒥᐅᑕᑦ ᑎᒻᒥᐊᑦ ᑕᕆᐅᒻᒥ ᐊᒻᒪᓗ ᐅᑎᓲᓄᑦ ᐃᕙᕝᕕᒻᒥᓄᑦ ᑕᕆᐅᕐᒥᐅᓄᑦ ᑎᒻᒥᐊᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ 814 

ᖃᐅᔨᒪᔭᐅᔪᓄᑦ ᑐᖅᑯᖅᓯᒪᔪᑦ ᐱᐅᓯᒋᐊᕈᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᐳᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᓂᒃ ᑕᕆᐅᒻᒥ ᑎᑭᑦᑐᓄᑦ. 815 

ᐊᐅᓚᔾᔭᐃᒍᑕᐅᓗᓂ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᓄᑖᒥ ᐊᒥᐊᓕᒃᑲᑦ ᐅᐊᓐᓇᖓᓂ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ 816 

ᓇᓚᐅᑦᑖᒥᒃ, ᖃᐅᔨᐊᕐᓃᑦ ᓅᒃᑕᕐᓂᕐᓄᑦ ᐊᔾᔨᐅᖏᑦᑐᓄᑦ ᓄᓇᓄᑦ, ᐊᔪᕐᓇᖏᑦᑕᕌᖓᑦ, ᐊᐅᓚᑕᐅᓗᑎᒃ 817 

ᐊᑕᐅᑦᓯᒃᑯᕐᓗᑎᒃ ᐊᑐᕐᓗᑎᓪᓗ ᐊᔾᔨᒌᐸᓗᓐᓂᒃ ᐱᓕᕆᔾᔪᓯᕐᓂᒃ ᐱᔪᒪᔭᐅᔪᓄᑦ ᑲᑎᒪᔨᕋᓛᓄᑦ. 818 

ᐊᑑᑎᖃᑐᐃᓐᓇᕆᐊᓕᒃᑕᐅᖅ ᖃᐅᔨᓴᕐᓗᓂ ᖃᐅᔨᓴᕐᓂᕐᓂᒃ ᓱᓕᒃᑲᓐᓂᕐᓂ ᓅᒃᑕᖅᑎᓄᑦ ᓄᖅᑲᕝᕕᓐᓂ 819 

ᐱᐅᓯᒋᐊᕋᓱᓪᓗᒍ ᖃᐅᔨᓴᕝᕕᐅᔪᑦ. ᑖᒃᑯᐊ ᓇᓚᐅᑦᑖᕐᓃᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᐊᑭᑭᑦᑐᒃᑯᑦ ᐱᓕᕆᔾᔪᓯᕐᒧᑦ 820 

ᓇᐃᓴᕋᓱᓪᓗᒋᑦ ᐅᓄᕐᓂᖏᑕ ᖃᓄᐃᒋᐊᕐᓂᖏᑦ. ᓇᐃᓴᕋᓱᒡᓗᓂ ᐅᓄᕐᓂᖏᓐᓄᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᒥᒃ, 821 

ᐊᐅᓚᑦᓯᔩᑦ ᖃᐅᔨᒪᔭᕆᐊᖃᕐᓂᐊᖅᑐᑦ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᕐᓂᒃ ᐅᐸᔅᓯᒪᕝᕕᓐᓂᓗ ᓅᒃᑕᖅᑐᓄᑦ ᓄᖅᑲᕝᕕᓐᓂ.  822 

ᖃᖓᑦᓯᐊᖅ ᐱᓕᕆᔭᐅᔪᑦ ᓄᓇᓂ ᓇᓂᓯᔾᔪᑎᓄᑦ ᐱᓯᒪᕗᑦ ᐃᓚᖏᓐᓂᒃ ᓇᓚᐅᑦᑖᕐᓂᕐᓂᒃ ᑎᒻᒥᐊᓄᑦ ᓅᑐᓂᒃ 823 

ᐊᑦᓚᓐᑎᒃ ᓯᔾᔭᖓᒍᑦ (Smith et al. 2014, van Bemmelan et al. 2019). ᑭᓯᐊᓂ, 824 

ᐱᒃᑲᓐᓂᖃᑦᑕᑦᓯᐊᓚᐅᖏᒻᒪᑕ ᓇᓗᓇᐃᒃᑯᑦᓯᖅᓯᒪᔪᓂᒃ ᓇᓘᒪᓱᖅᑐᓂᒃ, ᖃᐅᔨᓴᕐᓃᑦ ᐊᑐᖅᑐᑎᒃ ᒧᑕᔅᒥᒃ 825 

ᐊᔪᕐᓇᖏᓐᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᓕᒃ, ᐃᓗᐊᖅᑐᒧᑦ ᓄᓇᐃᓐᓇᕐᒧᐊᓲᓄᑦ. ᑭᓯᐊᓂ ᐊᑐᕐᓗᓂ ᒧᑕᔅᒥᒃ ᓱᓕᒃᑲᓐᓂᖅ 826 

ᒧᑕᔅᒧᑦ ᓇᐸᔪᖃᕆᐊᖃᕐᓂᐊᖅᑐᑦ ᑎᑭᑦᑐᓐᓇᖏᑦᑕᖏᓐᓄᑦ ᑎᑭᑦᑐᓐᓇᕐᓂᐊᕐᒪᑦ ᒧᑕᔅ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ 827 

ᐊᕙᓗᓯᒪᔪᓂᒃ ᓄᓇᐃᓐᓇᕐᒧᑦ ᓅᒃᑕᖅᑎᓄᑦ ᓄᖅᑲᕝᕕᓐᓂᒃ. ᓯᔾᔭᕆᐊᓄᑦ ᑲᑎᒪᔨᕋᓛᑦ ᐱᔪᒪᓯᒪᕗᑦ. ᓯᔾᔭᕆᐊᓄᑦ 828 

ᑲᑎᒪᔨᕋᓛᑦ ᐱᔪᒪᓯᒪᕗᑦ ᓴᓇᔪᒪᓪᓗᑎᒃ ᒧᑕᔅ ᓇᐸᔪᓂᒃ ᒪᓄ ᑕᓯᕐᒥ ᑕᕆᐅᓕᒡᔪᐊᕐᒥᓗ ᑕᓯᕐᒥ, ᑳᓕᕗᐊᓂᐊᒥ.  829 

ᑭᖑᓪᓕᖅᐹᒧᑦ, ᕿᑐᕐᖏᐅᕝᕕᒻᒥ, ᐱᐅᓯᒋᐊᕐᓗᒋᑦ ᖃᐅᔨᓴᕐᓃᑦ ᖃᐅᔨᓴᖅᑕᐅᓗᐊᓚᐅᖅᓯᒪᖏᑦᑐᓂ 830 

ᐱᕕᖃᕈᑕᐅᓗᓂ ᓄᑖᕈᕆᐊᖅᓯᒪᔪᕐᒧᑦ ᓇᓃᓐᓂᕐᓄᑦ ᓄᓇᙳᐊᕐᒥᒃ ᐅᓄᕐᓂᓪᓗ ᓇᓚᐅᑦᑖᓄᑦ. 831 

ᓱᖅᑯᐃᓇᑦᓯᐊᖅᑐᒥᒃ, ᑕᒻᒪᖅᓯᒪᖏᑦᑐᒥᒃ ᓄᓇᙳᐊᕐᒥᒃ ᐃᓗᑦᑐᒃᑯᑦ ᓇᓃᓐᓂᖏᓐᓄᑦ ᐱᑕᖃᕆᐊᖃᖅᐳᖅ 832 

ᐊᑐᕈᓐᓃᕈᑕᐅᓗᓂ ᓅᓐᓂᕐᓄᑦ ᐊᖅᑯᑏᑦ ᓇᓃᓐᓂᖏᓪᓘᓐᓃᑦ ᐊᓯᔾᔨᖅᓯᒪᖏᓐᓂᖏᓐᓄᑦ. ᐃᓚᓕᐅᑎᓗᒋᑦ 833 

ᖃᐅᔨᓴᕐᓂᕐᓂᑦ ᖃᐅᔨᔭᐅᔪᑦ ᕿᑐᕐᖏᐅᕝᕕᓐᓂ ᓅᑦᑐᓄᓪᓗ ᓄᖅᑲᕝᕕᓐᓂᑦ ᐱᓕᕆᑦᓯᐊᕐᓇᓛᖑᑐᐃᓐᓇᕆᐊᓕᒃ 834 

ᖃᐅᔨᓴᕋᓱᓪᓗᒋᑦ ᓱᓕᔪᓄᑦ ᐅᓄᕐᓂᕐᓄᑦ ᓇᓚᐅᑦᑖᕐᓃᑦ. 835 
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 ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐃᓱᐊᓂ ᐊᑦᑐᐃᓂᖃᓛᖑᑐᐃᓐᓇᕆᐊᓕᒃ ᓇᓘᒪᓱᖅᑐᑦ ᐅᓄᕐᓂᖏᑕ ᓇᒧᙵᐅᓂᖓᓄᑦ 836 

ᐊᖏᔪᓄᑦ ᐃᓚᓄᑦ ᑕᐃᒪᐃᑎᑕᐅᓪᓗᑎᒃ ᐊᓯᔾᔨᕐᓂᕐᓄᑦ ᓇᓘᓱᖅᑐᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᕿᑐᕐᖏᐅᕝᕕᖏᓐᓄᑦ. 837 

ᒫᓐᓇᐅᔪᖅ ᐋᖅᑭᙳᐊᖅᓯᒪᔪᓄᑦ ᓇᓚᐅᑦᑖᖅᑐᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐊᓯᐅᔨᓂᐊᖅᑐᑦ 90%ᓂᒃ ᒫᓐᓇᐅᔪᖅ 838 

ᕿᑐᕐᖏᐅᕝᕕᖏᓐᓂᒃ 2070ᒧᑦ ᓯᓚ ᐊᓯᔾᔨᕈᓘᔭᖃᑦᑕᓕᕈᓂ (Wauchope et al. 2017) ᐊᓯᐅᔨᓗᑎᒡᓗ 42% 839 

ᕿᑐᕐᖏᐅᕝᕕᕕᓂ 3° ᐅᖅᑰᓯᓂᖅᓴᐅᓗᓂ (Bateman et al. 2019). ᐊᓂᒍᓚᐅᕐᓗᓂ 3° ᐅᖅᑰᓯᒋᐊᕐᓂᖅ, 840 

11% ᕿᑐᕐᖏᐅᕝᕕᓐᓂᒃ ᓴᖅᑭᑦᑐᖃᑐᐃᓐᓇᕆᐊᓕᒃ ᓯᓚᒧᑦ ᓂᑲᓇᖏᑦᑐᑦ ᐃᓂᓂᒃ ᓅᒃᑯᑎᒃ ᐅᐊᓐᓇᒧᑦ 841 

(Bateman et al. 2019). ᐊᑑᑎᖃᑦᓯᐊᕐᓂᐊᖅᑐᖅ ᐸᖅᑭᓗᒋᑦ ᐃᓃᑦ ᑕᒪᒃᑮᓄᑦ ᕿᑐᕐᖏᐅᕝᕕᐅᔪᓄᑦ 842 

ᓅᒃᑕᕐᕖᓪᓗ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᐋᖅᑭᙳᐊᖅᓯᒪᔪᑦ ᓇᓗᓇᐃᖅᓯᔪᓄᑦ ᓈᒻᒪᑦᑐᑦ ᐃᓂᖃᕐᓂᐊᕐᓂᕐᓄᑦ 843 

ᓯᕗᓂᕐᒥ (ᓲᕐᓗ, ᓯᓚᒧᑦ ᓂᑲᓇᖏᑦᑐᑦ ᐃᓃᑦ).  844 

ᐃᒦᑦ ᐃᒪᐃᕈᑎᓗᐊᒪᔮᕈᑎᒃ, ᑕᕆᐅᑦ ᑕᓰᑦ ᑕᕆᐅᖑᓕᓗᐊᑐᐃᓐᓇᕆᐊᓖᑦ ᐃᑲᔪᕆᐊᒃᓴᖅ ᖁᐱᕐᕈᓂᒃ 845 

ᓂᕆᔭᐅᓲᓂᒃ ᓇᓘᒪᓱᖅᑐᓄᑦ ᓅᑎᓪᓗᒋᑦ. ᐃᒥᖅᑖᕝᕕᓐᓂᑦ ᐊᐅᓚᑦᓯᔩᑦ ᐊᐅᓚᑦᓯᔪᓐᓇᖏᒃᑲᓗᐊᖅᑐᑎᒃ  846 

ᒪᖁᒍᓐᓇᖏᓐᓂᕐᓂᒃ, ᐊᖏᓗᐊᖅᑎᖏᓪᓗᒍ ᐃᒦᑦ ᐃᓄᓐᓄᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ ᑕᓰᑦ ᐃᒻᖃᕐᓂᖏᓐᓄᑦ 847 

ᐃᒪᐃᖏᔾᔪᑕᐅᓂᐊᖅᑐᑦ ᐃᓃᓪᓗ ᑕᓯᕐᓂ ᑕᓯᕐᓂ ᓈᒻᒪᐃᓐᓇᖅᑎᓪᓗᒋᑦ ᓯᔾᔭᕆᐊᓄᑦ. ᐃᑲᔪᕐᓗᒋᑦ ᐃᒥᕐᓂᒃ 848 

ᐊᑐᓗᐊᖏᓐᓃᑦ ᐃᒥᓂᓪᓗ ᐊᐅᓚᑦᓯᓂᕐᓂᒃ ᑖᒃᑯᓇᓂ ᐃᒥᖅᑖᕝᕕᐅᓲᓂ ᐊᑑᑎᖃᑦᓯᐊᕐᓂᐊᖅᑐᖅ ᐸᖅᑭᓂᕐᓄᑦ 849 

ᑖᑯᓄᖓ ᐱᕐᔪᐊᓄᑦ ᓄᖅᑲᕝᕕᐅᓲᓄᑦ.  850 

ᓇᓘᒪᓱᖅᑐᑦ ᐄᓯᒐᔪᑦᑐᑦ ᐊᐅᒃᑕᔫᓂᒃ ᐱᐅᔪᓐᓃᖅᑎᑦᓯᖅᑰᔨᓲᖑᓪᓗᑎᒃ ᑎᒥᐅᑉ ᖃᓄᐃᓕᖓᓂᖓᓂᒃ 851 

ᐃᓗᐃᑦᑐᓪᓗ ᖃᓄᐃᖏᓐᓂᖏᓐᓂᒃ. ᓲᖃᐃᒻᒪ ᓇᓘᒪᓱᖅᑐᑦ ᐊᕐᕌᒍᓕᒫᑲᓴᒃ ᓂᕿᒃᓴᖅᓯᐅᖃᑦᑕᕐᒪᑕ ᑕᕆᐅᑦ 852 

ᖄᖏᓐᓂ ᖁᐱᕐᕈᕋᓛᓄᑦ, ᐄᓯᖃᑦᑕᕐᓂᖅᓴᖃᐃ ᐊᐅᒃᑕᔫᓂᒃ ᐊᓯᓂᑦ ᓯᔾᔭᒥᐅᑕᓂᑦ ᑎᒻᒥᐊᓂᑦ. 853 

ᖃᐅᔨᓴᒃᑲᓐᓂᕆᐊᖃᖅᐳᑦ ᓇᓗᓇᐃᕋᓱᓪᓗᒍ ᖃᓄᑎᒋ ᐊᐅᒃᑕᔫᓂᒃ ᓯᔾᔭᕆᐊᑦ ᐄᓯᓲᖑᒻᒪᖔᑕ, ᓇᑭᓪᓗ ᓯᔾᔭᕆᐊᑦ 854 

ᐄᓯᓛᖑᖃᑦᑕᕐᒪᖔᑕ ᐊᐅᒃᑕᔫᓂᒃ (ᐅᑮᔪᑦ, ᕿᑐᕐᖏᐅᖅᑐᑦ ᓅᒃᑕᕝᕕᒻᒥᓂᓘᓐᓃᑦ) ᐊᑑᑎᖃᖅᑐᓂᒃ 855 

ᐱᐅᖏᑦᑐᓄᑦ ᐱᐅᙱᓗᐊᔾᔭᐃᒃᑯᑎᓂᒃ ᐊᑐᓕᖅᑎᑦᓯᓚᐅᖏᓐᓂᑦᓯᓐᓂ.  856 

ᖃᐅᔨᓴᒃᑲᓐᓂᕆᐊᖃᕆᕗᑦ ᖃᐅᔨᓇᓱᓪᓗᒍ ᓇᓘᒪᓱᖅᑐᑦ ᓈᒻᒪᑦᑐᓂᒃ ᓂᕿᒃᓴᖃᕋᓗᐊᕐᒪᖔᑕ ᓅᒃᑕᖅᑎᓪᓗᒋᑦ 857 

ᓄᖅᑲᕝᕕᖏᓐᓂ ᐅᑮᕕᖏᓐᓂᓗ. ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᖁᐱᕐᕈᕋᓛᖑᖃᑎᒌᑦ ᑲᑎᓐᓂᖏᓐᓂᒃ ᐊᓯᔾᔩᑐᐃᓐᓇᕆᐊᓕᒃ 858 

ᖃᖓᐅᓕᕐᓂᒃᑯᑦ ᓇᓃᓐᓂᒃᑯᓪᓗ ᑕᐃᒪᐃᓐᓂᖏᓐᓂᒃ, ᓇᓘᒪᓱᖅᑐᑦ ᐊᑐᐃᓐᓇᕐᒥᒃ ᓂᕿᒃᓴᖃᕈᓐᓃᖅᑎᓪᓗᒋᑦ, 859 

ᐅᓪᓗᒥᒧᑦ ᑭᓯᐊᓂ ᖃᐅᔨᔾᔪᑎᖃᙱᓚᖅ ᑕᐃᒪᐃᒻᒪᖔᑦ ᐋᒃᑲᓘᓐᓃᑦ.  860 

ᓲᖃᐃᒻᒪ ᓇᓘᒪᓱᖅᑐᑦ ᐊᑯᓂᐊᓗᒃ ᐃᓅᓯᕐᒥᓂ ᑕᕆᐅᕐᒦᓲᖑᒻᒪᑕ, ᑕᒪᒃᑮᑦ ᑭᓂᖅᑐᖃᐃᓐᓇᐅᔭᖅᑐᑦ 861 

ᑭᓂᖅᑐᓂᓪᓗ ᑯᕕᕐᔪᐊᖅᑐᑦ ᐅᓗᕆᐊᓇᖅᐳᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ. ᐅᓗᕆᐊᓇᓗᐊᖅᑕᐃᓕᒪᑎᓗᒍ ᑖᓐᓇ 862 

ᐅᓗᕆᐊᓇᖅᑐᖅ, ᓇᓘᒪᓱᖅᑐᑦ ᓅᒃᑕᕐᓂᖏᓐᓄᑦ ᐅᑮᕕᖏᓪᓗ ᓄᓇᖏᑦ ᐃᓚᓕᐅᔾᔭᐅᔭᕆᐊᓖᑦ 863 

ᐊᕙᑎᓕᕆᓂᕐᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᐱᓕᕆᓂᕐᓄᑦ ᐅᓗᕆᐊᓇᖁᒥᒃ ᐊᖏᒡᓕᒋᐊᖅᑎᑐᐃᓐᓇᕆᐊᓕᖏᒃ. 864 

ᓱᓕᒃᑲᓐᓂᖅ, ᓄᓇᓂ ᑭᓂᖅᑐᖃᐃᓐᓇᐅᔭᖅᑐᓄᑦ ᑯᕕᕕᐅᓪᓚᑐᐃᓐᓇᕆᐊᓕᓐᓂᓘᓐᓃᑦ, ᐱᑕᖃᕆᐊᓕᒃ 865 

ᑭᓂᖅᑐᓄᑦ ᑯᕕᔪᓄᑦ ᖃᓄᐃᒋᐊᕐᓂᕐᓄᑦ ᐸᕐᓇᐅᑎᒥᒃ ᐊᑐᖅᑐᒥᒃ ᐃᓱᒪᒋᓗᓂᒋᑦ ᑕᕆᐅᕐᒥᐅᑦ ᑎᒻᒥᐊᑦ 866 

ᑖᒃᑯᑐᓇᖅ ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ. 867 

ᓱᓕᒃᑲᓐᓂᕐᓗ, ᓄᓇᓂ ᑭᓂᖅᑐᖃᐅᔭᐃᓐᓇᐅᔭᑐᐃᓐᓇᕆᐊᓕᓐᓂ ᑯᕕᕕᐅᕐᔪᐊᑐᐃᓐᓇᕆᐊᓕᓐᓂᓘᓐᓃᑦ, 868 

ᐱᑕᖃᕆᐊᓕᒃ ᑭᓂᖅᑐᓄᑦ ᑯᕕᔪᓄᑦ ᖃᓄᐃᒋᐊᕐᓂᕐᓄᑦ ᐸᕐᓇᐅᑎᒥᒃ ᐊᑐᖅᑐᖃᕐᒧᓗ ᐃᓱᒪᒋᓗᓂᒋᑦ 869 

ᑕᕆᐅᕐᒥᐅᑦ ᑎᒻᒥᐊᑦ ᑕᐃᒪᐃᑦᑐᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑎᑐᑦ. ᐊᑕᖏᑲᓴᑦᑐᑎᒃ ᓇᓘᒪᓱᖅᑐᑦ ᐃᕙᔪᑦ ᑲᓇᑕᒥ 870 

ᑲᑎᓲᖑᕗᑦ ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᕐᒥ ᐅᑭᐅᒃᑯᑦ, ᑕᐃᒪᐃᒻᒪᑦ ᐅᓄᓗᐊᕐᓃᑦ ᑕᒫᓂ ᐊᔅᓱᕈᕐᓇᓪᓚᒃᑲᔭᖅᐳᖅ 871 

ᐅᓄᕐᓂᕐᓄᑦ. ᑕᐃᒪᐃᒻᒪᑦ ᐱᕐᔪᐊᖑᓂᐊᖅᑐᖅ ᑎᓕᐅᕆᓗᓂ ᑕᕆᐅᕐᒥᐅᓂᒃ ᑎᒻᒥᐊᓂᒃ ᐱᐅᓕᓯᓇᓱᓪᓗᓂ 872 
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ᐃᓗᐊᓂ ᕼᐊᒻᐳᓪᑦ ᐃᖏᕐᕋᓂᖓᓂ ᐊᖏᔪᕐᒥ ᑕᕆᐅᕐᒥ ᐆᒪᔪᑕᑎᒌᓄᑦ ᐱᓕᕆᖃᑎᒋᓗᒋᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᑕᑦ 873 

ᑲᑎᔾᔨᖃᑎᒌᑦ. ᐱᓗᐊᖁᒥᒃ ᐱᕈ ᓯᓕᓗ ᑕᒪᒃᑮᒃ ᓴᓇᓯᒪᔪᑦ ᐊᖏᔪᓂᒃ ᑕᕆᐅᕐᓂ ᓴᐳᔾᔭᐅᓯᒪᔪᓂᒃ ᑕᒫᓂ. 874 

ᑕᐃᒪᐃᑏᓐᓇᕐᓗᒋᑦ ᐅᓄᕐᓂᖏᑦ ᐅᑮᕕᓂ ᐊᑐᓕᖅᑎᑦᓯᔭᕆᐊᖃᕐᓂᐊᖅᑐᑦ ᑭᓂᖅᑐᑦ ᑯᕕᔪᓄᑦ 875 

ᖃᓄᐃᒋᐊᕐᓂᕐᓄᑦ ᐸᕐᓇᐅᑎᒥᒃ, ᑭᓂᖅᑐᑦ ᑯᕕᔪᑦ ᑕᒫᓂ ᓈᒻᒪᙱᑎᓪᓗᒍ ᐱᕕᒃᓴᖓ ᓱᕋᐃᕐᔪᐊᕋᔭᖅᑐᖅ 876 

ᑕᒪᒃᑮᓕᒫᓂᒃ ᐅᓄᕐᓂᖏᓐᓂᒃ ᒫᓐᓇᓗ ᑭᓂᖅᑐᓄᑦ ᑯᕕᔪᓄᑦ ᐸᕐᓇᓐᓂᖅ ᓈᒻᒪᙱᓚᖅ.  877 

ᑭᖑᓪᓕᖅᐹᒧᑦ, ᐃᓄᓕᒫᓂᒃ ᑲᑎᖃᑎᖃᕐᓂᖅ ᐊᑑᑎᖃᑦᓯᐊᕈᓐᓇᖅᑐᖅ ᓇᓕᐊᑐᐃᓐᓇᕐᒧᑦ ᐊᐅᓚᑦᓯᓂᕐᓄᑦ 878 

ᐸᕐᓇᐅᑎᒧᑦ. ᐃᓄᐃᑦ ᑲᑎᖃᑎᒋᔭᐅᔪᓐᓇᕐᒪᑕ ᐃᓕᓐᓂᐊᕐᓂᒃᑯᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐅᓗᕆᐊᓇᖅᑐᓄᑦ ᓵᓯᒪᔪᓄᑦ 879 

ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ. ᐃᓄᐃᑦ ᐅᖃᐅᓯᖃᕈᓐᓇᖅᑐᑦ ᑕᑯᔭᕐᒥᓂᒃ ᐃᕙᔪᓂᒃ ᓅᑦᑐᓂᓪᓘᓐᓃᑦ ᓇᓘᒪᓱᖅᑐᓂᒃ 880 

ᐃᓄᓐᓄᑦ ᑭᓪᓕᓯᓂᐊᕐᓂᕐᓄᑦ ᐱᓕᕆᓂᖅᑎᒍᑦ ᓲᕐᓗ eBird. ᓯᔾᔭᓂ, ᐃᓄᐃᑦ ᐃᓚᐅᔪᓐᓇᖅᑐᑦ ᐃᓄᓐᓄᑦ 881 

ᑭᓪᓕᓯᓂᐊᕐᓂᕐᓄᑦ ᓯᔾᔭᓂᒃ ᐅᐊᔅᓯᓂᕐᓂ ᐱᓕᕆᓂᕐᓂ ᖃᐅᔨᓴᕐᓗᑎᓪᓗ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐊᓯᓄᓪᓗ 882 

ᑕᕆᐅᕐᒥᐅᑕᓄᑦ ᑎᒻᒥᐊᓄᑦ ᑎᐱᔭᐅᖃᑦᑕᖅᑐᓄᑦ ᑐᖁᖓᓪᓗᑎᒃ ᑭᓂᖅᑐᕈᔫᓪᓗᑎᓪᓘᓐᓃᑦ. ᑖᒃᑯᐊ ᐱᓪᕇᓃᑦ 883 

ᐃᑲᔪᓲᖑᕗᑦ ᕿᒥᕐᕈᔾᔪᑕᐅᓪᓗᑎᒃ ᐊᑦᑐᐃᓂᕐᓂᒃ ᐊᐅᒃᑕᔫᓂᑦ ᑭᓂᖅᑐᓂᓪᓗ ᓱᕈᓂᑦ. 884 

   885 

7. ᖃᐅᔨᓴᕐᓃᑦ ᓯᕗᒧᐊᖅᐸᓪᓕᐊᓂᖏᑦ 886 

ᖃᓄᐃᓐᓂᕐᓄᑦ ᓇᓗᓇᐃᒃᑯᑕᑦ ᓴᖅᑭᑕᐅᔪᑦ ᑕᑲᓇᓂ ᐱᕕᖃᖅᑎᑦᓯᕗᑦ ᖃᐅᔨᒋᐊᕐᓗᒋᑦ ᐱᕙᓪᓕᐊᔪᑦ ᓯᕗᒧᑦ 887 

ᐱᓇᓱᓪᓗᒍ ᐊᐅᓚᑦᓯᓂᖅᑎᒍᑦ ᖃᓄᐃᑕᐅᓇᓱᑦᑐᓂᒃ ᖃᐅᔨᓴᕐᓗᒋᓪᓗ ᐊᑐᓕᖅᑎᑕᐅᓃᑦ ᐊᐅᓚᑦᓯᓂᕐᓄᑦ 888 

ᐸᕐᓇᐅᑎᒥᒃ.   889 

 890 

 2030ᒥ, ᓱᓕᔪᕐᒥᒃ ᐊᒥᐊᓕᒃᑲᑦ ᐅᐊᓐᓇᖓᓂ ᐅᓄᕐᓂᖏᓐᓄᑦ ᐊᖏᓂᕐᓄᑦ ᓇᓗᑦᑖᖅᓯᒪᔪᑦ 891 

ᐊᑐᐃᓐᓇᐅᓕᓛᖅᑐᑦ.  892 

 2030ᒥ, ᐊᒥᐊᓕᒃᑲᐅᑉ ᐅᐊᓐᓇᓕᒫᖓᓂ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓄᑦ ᓇᓗᑦᑖᖅᑕᐅᔪᓄᑦ ᐊᑐᐃᓐᓇᐅᔪᖅ. 893 

ᑖᓐᓇ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᓄᑦ ᓇᓗᑦᑖᖅ ᓴᙱᓪᓗᐊᖅᑐᖅ ᖃᐅᔨᔪᓐᓇᕐᓗᓂ 30%ᒧᑦ ᓄᖑᑉᐸᓪᓕᐊᓂᕐᓂ 894 

10 ᐊᕐᕋᒍᓂ.    895 

 2040ᒥ ᐅᓄᕐᓂᖏᓐᓄᑦ ᖃᓄᐃᑉᐸᓪᓕᐊᔪᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐱᐅᔪᕐᓘᓐᓂᑦ ᖃᐅᔨᓴᖅᑕᐅᓗᑎᒃ 896 

ᐅᓄᕐᓂᕐᓄᑦ ᖃᐅᔨᓴᕐᓂᕐᓄᑦ ᓅᕖᑦ ᓄᖅᑲᕝᕕᖏᓐᓄᑦ 10 ᐊᕐᕌᒍᓂ.    897 

  898 
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ᐸᕐᓇᒐᓱᓐᓃᑦ ᑐᙵᔪᑦ ᒐᕙᒪᖃᑎᒌᓂᑦ ᑐᕌᕈᑎᓄᑦ ᑕᕝᕗᖓᑲᐅᑎᒋ ᐃᓚᐃᐅᔾᔨᕗᖅ ᐃᓱᒪᐃᔭᐅᔪᓂᒃ ᑕᒪᒃᑮᓐᓂᒃ 1198 

ᐊᕙᑎᓕᕆᓂᕐᓄᑦ ᐊᑦᑐᐃᓂᕐᓂᒃ, ᐃᓱᒪᒋᓗᐊᖅᑐᒍ ᐊᑦᑐᐃᓂᐅᑐᐃᓐᓇᕆᐊᓕᓐᓄᑦ ᖃᐅᔨᓴᖅᑕᐅᖏᑦᑐᓄᑦ 1199 

ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ ᐃᓂᓂᓪᓘᓐᓃᑦ. ᖃᐅᔨᔭᐅᔪᑦ ᐸᕐᓇᑦᓯᐊᖅᓯᒪᔪᒥᒃ ᐊᕙᑎᓕᕆᓂᕐᓄᑦ ᕿᒥᕐᕈᓂᕐᒥᑦ 1200 

ᐃᓚᓕᐅᔾᔭᐅᑲᐅᑎᒋᔪᑦ ᑕᕝᕗᖓᑲᐅᑎᒋ ᐊᐅᓚᑦᓯᓂᕐᓄᑦ ᐸᕐᓇᐅᑎᒧᑦ, ᑭᓯᐊᓂ ᓇᐃᓈᖅᓯᒪᒋᓪᓗᑎᒃ ᑕᑲᓇᓂ 1201 

ᑕᕝᕙᓂ ᐅᓂᒃᑳᒥ. 1202 

ᐱᓕᕆᓃᑦ ᐃᑲᔫᑎᓖᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ ᐱᕚᓪᓕᕈᑕᐅᔪᒃᓴᐅᓂᐊᕐᒥᔪᑦ ᐊᓯᓄᑦ ᓯᔾᔭᕆᐊᓄᑦ, ᓅᓲᓄᑦ ᓯᒡᔭᒥᐅᓄᑦ 1203 

ᑎᒻᒥᐊᓄᑦ ᑕᕆᐅᕐᒥᐅᓄᓪᓗ ᑎᒻᒥᐊᓄᑦ. ᓇᓘᒪᓱᖅᑐᑦ ᕕᐅᓴᓐᓗ ᓯᔾᔭᕆᐊᖓ (Phalaropus tricolor) ᑕᒪᒃᑮᒃ 1204 

ᐊᑐᓲᖑᒻᒪᑕ ᓅᒃᑕᕐᓂᕐᓄᑦ ᓄᖅᑲᖓᕕᓐᓂᒃ ᓱᔾᒐᓂᑐᑦ, ᑕᐃᒪᐃᒻᒪᑦ ᐃᒥᖃᕋᓱᓐᓃᑦ ᑐᕌᖅᑐᑦ ᐃᒥᕐᓂᒃ 1205 

ᐱᐅᖅᓱᐊᕐᓂᕐᓄᑦ ᖃᐅᔨᓴᕐᓗᒋᓪᓗ ᓂᖀᑦ ᐊᑐᐃᓐᓇᐅᓂᖏᓐᓂᒃ ᐃᑲᔫᑕᐅᔪᒃᓴᐅᒐᔭᖅᑐᑦ ᑖᒃᑯᓄᖓ 1206 

ᑎᒻᒥᐊᖑᖃᑎᒌᓄᑦ.   1207 

                                                 
11 www.canada.ca/en/environmental-assessment-agency/programs/strategic-environmental-

assessment/cabinet-directive-environmental-assessment-policy-plan-program-proposals.html 
12 www.fsds-sfdd.ca/index.html#/en/goals/  

http://www.canada.ca/en/environmental-assessment-agency/programs/strategic-environmental-assessment/cabinet-directive-environmental-assessment-policy-plan-program-proposals.html
http://www.canada.ca/en/environmental-assessment-agency/programs/strategic-environmental-assessment/cabinet-directive-environmental-assessment-policy-plan-program-proposals.html
http://www.fsds-sfdd.ca/index.html#/en/goals/
http://www.canada.ca/en/environmental-assessment-agency/programs/strategic-environmental-assessment/cabinet-directive-environmental-assessment-policy-plan-program-proposals.html
http://www.canada.ca/en/environmental-assessment-agency/programs/strategic-environmental-assessment/cabinet-directive-environmental-assessment-policy-plan-program-proposals.html
http://www.fsds-sfdd.ca/index.html#/en/goals/
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10. ᐊᑕᔪᖅ  B: ᐃᕙᔪᓄᑦ  ᑎᒻᒥᐊᓄᑦ  ᓄᓇᙳᐊᖅ   ᓈᒪᓱᑦᑐᓄᑦ 1208 

 1209 

ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᑦ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ, ᒪᓂᑐᐸ, ᐋᓐᑎᐊᕆᐅ, ᑯᐸᐃᒻᒥᓪᓗ ᑕᒪᒃᑮᑦ 1210 

ᓇᓗᓇᐃᖅᓯᒪᑦᓯᐊᖅᑐᓂᒃ ᓄᓇᙳᐊᓂᒃ ᕿᑐᕐᖏᐅᖅᑐᑦ ᓇᓘᒪᓱᖅᑐ ᓇᓃᓐᓂᖏᓐᓄᑦ. ᐊᑕᐅᓯᑐᐊᒥᒃ 1211 

ᐱᑕᖃᖅᑐᖅ ᕿᑐᕐᖏᐅᖅᑐᓂᒃ ᓈᒪᓱᑦᑐᓂᒃ ᓴᔅᑲᑦᓯᕗᐊᓐᒥ ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᖓᓂ. ᐊᐅᐴᑕᒧᑦ 1212 

ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᖅ ᐅᖃᖅᐳᑦ ᓇᓘᒪᓱᖅᑐ ᖃᐅᔨᒪᔭᐅᒐᓗᐊᖅᑐᓂ ᕿᑐᕐᖏᐅᖃᑦᑕᕐᓂᖏᓐᓄᑦ 1213 

ᐅᐊᓐᓇᖅᐸᓯᐊᓂ ᓇᐹᖅᑐᓕᓐᓂ, ᐱᑕᖃᒐᔪᖏᑦᑐᑦ ᑕᑯᔭᐅᔪᓕᒫᓪᓗ ᓄᓇᙳᐊᓕᕆᑎᓪᓗᐃᑦ 1214 

ᐊᓯᐊᓄᙵᐅᓚᐅᕐᒪᑕ ᑖᓐᓇ ᓄᓇᙳᐊᖅ ᐃᓚᐅᖃᓯᐅᑎᓇᓂ.      1215 

  1216 

ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊᒥ, ᖃᐅᔨᓴᕐᓃᑦ ᑕᑦᓯᓐᓯᓂ ᐃᓗᑐᓂᕐᒦᓪᓗᐊᑕᓚᐅᖅᑐᑦ, ᐅᐊᓐᓇᒥ ᐱᓇᓐᓇᕐᒥ ᐊᕕᔅᓯᒪᔪᕐᒥ, 1217 

ᐃᓚᖏᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᓪᓗᑎᒃ ᕿᑐᕐᖏᐅᖅᑐᑦ ᐅᖓᓯᓐᓂᖅᓴᓂ ᑲᓇᓐᓇᕐᒥ, ᒫᓐᓇᐅᔪᖅ ᑭᒡᒐᖅᑐᐃᓪᓗᓂ 1218 

ᓂᒋᕐᒦᓛᒥᒃ ᕿᑐᕐᖏᐅᖅᑐᒥᒃ ᖃᐅᔨᔭᐅᔭᕆᐅᖅᑐᒥᒃ ᐊᕕᔅᓯᒪᔪᕐᒥ (Di Corrado 2015). ᐊᕕᔅᓯᒪᔪᕐᒥ, 1219 

ᓇᓘᒪᓱᑦᑐᑦ ᐃᕙᓲᑦ ᖃᐅᓯᖅᑐᓂ ᓇᐹᖅᑐᓕᓐᓂ ᑭᓕᕐᓇᓂ ᕕᓗᓂᓗ ᖃᓂᒋᔭᖏᓐᓂ ᒥᑭᑦᑐᑦ ᑕᓰᑦ, ᑭᓯᐊᓂ 1220 

ᐱᑕᖃᓗᐊᖏᑦᑐᖅ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᑦ ᑕᐃᒪᐃᑦᑐᓂᑦ ᐃᓂᒋᔭᐅᔪᓂᑦ (Di Corrado 2015). 1221 

 1222 

ᒫᓂᑑᐸᒥ, 2010-2014 ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᖅ ᐊᖏᓪᓕᒋᐊᖅᑎᑦᓯᓚᖅᑐᖅ ᖃᐅᔨᒪᐅᔪᓄᑦ 1223 

ᕿᑐᕐᖏᐅᕝᕕᓐᓄᑦ ᓇᓘᒪᓱᖅᑐᓄᑦ, ᒪᓐᓇ ᐱᖃᐃᐅᔾᔨᓕᖅᑐᓂ ᐳᐃᒍᔾᔭᐃᖅᓯᒪᔪᓂ ᓂᒋᓪᓚᖓᓂ ᓇᐹᖅᑐᖃᖅᑐᑦ 1224 

(Artuso 2018). ᒫᓂᑑᐸᒥ, ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐃᕙᒐᔪᑦᑐᑦ ᕕᐊᓐᔅᓂ, ᐃᔾᔪᓕᓐᓂ ᐃᒪᖅᓱᓐᓂ, ᑭᓕᕐᓇᖅᑐᓕᓐᓂᓗ 1225 

ᓇᐹᖅᑐᖃᖏᑦᑐᓂ ᖃᓂᒋᔮᓂ ᒥᑭᑦᑐᑦ ᐃᒪᓂ. ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐃᕙᓂᐊᖅᑐᑦ ᖃᓂᒋᔮᓂ ᕕᓗ ᓇᐹᖅᑐᕋᓛᓪᓗ, 1226 

ᑭᓯᐊᓂ ᐅᐸᒃᑕᐃᓕᒪᖅᑰᔨᕙᑦᑐᓂ  ᐳᖅᑐᔪᓕᓐᓂᒃ ᐱᕈᖅᑐᖃᓪᓚᑦᑐᓂᒃ ᓇᐹᖅᑐᕋᓛᓂᒃ  (Artuso 2018).  1227 

 1228 

ᐋᓐᑎᐊᕆᐅᒥ, ᓇᓘᒪᓱᖅᑐᑦ ᑕᑯᔭᐅᓚᐅᖅᑐᑦ ᐅᐊᓐᓇᖓᓃᓛᓂ ᓄᓇᓂ ᖃᐅᔨᓴᖅᑕᐅᔪᓂ. 1229 

ᓇᐅᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᕿᑐᕐᖏᐅᖅᑐᑦ ᐃᕕᕐᓚᐅᔭᓂ ᑭᓕᕐᓇᖅᑐᓂᓗ ᐱᖃᓗᐊᖅᑐᓂᒃ ᐃᒪᖅᓱᓐᓂ ᑭᓪᓕᖏᓂᓗ 1230 

ᐃᒃᑲᑦᑐᑦ ᑕᓯᕐᓂ (Nol and Beveridge 2007). ᐊᑕᐅᓯᕐᒥᒃ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᕐᓂᒃ ᑕᑯᔪᖃᓚᐅᖅᑐᓂ 1231 

ᐃᔾᔪᕐᓂ ᖃᐅᔨᓴᖅᑕᐅᑦᓯᐊᖅᓯᒪᖏᑦᑐᒥ ᓇᐹᖅᑐᓕᓐᓂ ᓇᐹᖅᑐᖃᖏᑦᑐᓂ ᓄᓇᒥ, ᐅᖃᖅᑰᔨᓪᓗᓂ 1232 

ᖃᐅᔨᓴᒃᑲᓐᓂᕈᑎᒃ ᖃᐅᔨᑐᐃᓐᓇᕆᐊᓖᑦ ᐊᖏᓂᖅᓴᓂᒃ ᕿᑐᕐᖏᐅᕝᕕᖃᕐᓂᖏᓐᓂᒃ ᐋᓐᑎᐊᕆᐅᒥ (Nol and 1233 

Beveridge 2007).    1234 

 1235 

ᑯᐱᐊᒃᒥ, ᐊᐃᑉᐸᖓ ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᖅ ᐊᖏᒡᓕᒐᖅᑎᑦᓯᓯᒪᔪᖅ ᖃᐅᔨᒪᔭᐅᔪᓂᒃ 1236 

ᕿᑐᕐᖏᐅᕕᐅᔪᓂ ᑯᐱᐊᒃ ᐅᐊᓐᓇᖓᓂᑦ ᓂᒋᐊᓄᑦ ᑭᓪᓕᐊᓄᑦ ᓛᐸᑐᐊᒧᑦ. ᑯᐱᐊᒃᒥ, ᑎᒻᒥᐊᖑᖃᑏᐃᑦ 1237 

ᐃᕙᒐᔪᒻᒪᑕ ᓇᐹᖅᑐᓕᒻᒥ ᓇᐹᖅᑐᖃᖏᑦᑐᓂᓗ ᑕᓯᓕᓐᓂ ᐃᔾᔪᓕᓐᓂᓗ ᐊᕙᓗᔭᐅᓯᒪᓗᑎᒃ ᐃᕕᕐᓚᐅᔭᓄᑦ 1238 

(Michel Robert, ᓇᖕᒥᓂᖅ ᑐᓴᐅᒪᑎᑦᑎᓂᖅ).  1239 

 1240 

 1241 

 1242 

  1243 
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 1244 
ᐊᔾᔨᙳᐊᖅ  B1: ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᑕ ᓇᓃᓐᓂᖏᑦ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊᒥ  ᓄᓇᙳᐊᒥᑦ  ᕿᑐᕐᖏᐅᖅᑐᓄᑦ ᐳᕆᑎᔅ 1245 

ᑲᓚᒻᐱᐊᒥ, 2008-2012 (ᐱᕝᕕᐅᔪᖅ: Di Corrado 2015) ᓇᓘᒪᓱᖅᑐ 1246 

Breeding Evidence = ᕿᑐᕐᖏᐅᑦᑐᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ 1247 

Possible = ᐊᔪᕐᓇᖏᑦᑐᖅ  1248 

Probable = ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ   1249 

Confirmed = ᓇᓗᓇᐃᖅᑕᐅᔪᖅ 1250 

Not Surveyed = ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖏᑦᑐᖅ 1251 

Not observed = ᑕᑯᔭᐅᓯᒪᖏᑦᑐᖅ  1252 

 1253 
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 1254 
ᐊᔾᔨᙳᐊᖅ B2: ᓇᓘᒪᓱᖅᑐ ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᑕ ᓇᓃᓐᓂᖏᑦ ᒫᓂᑑᐸᒥ ᓄᓇᙳᐊᒥᑦ  ᕿᑐᕐᖏᐅᖅᑐᓄᑦ ᒫᓂᑑᐸᒥ, 1255 

2010-2014 (ᐱᕝᕕᐅᔪᖅ: Artuso 2018) 1256 

Manitoba Breeding Bird Atlas = ᒫᓂᑑᐸ ᐃᕙᔪᓄᑦ ᑎᒻᒥᐊᓄᑦ ᓄᓇᙳᐊᖅ 1257 

Red-necked Phalarope = ᓇᓘᒪᓱᖅᑐ 1258 

Breeding Evidence = ᕿᑐᕐᖏᐅᑦᑐᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ 1259 

Possible = ᐊᔪᕐᓇᖏᑦᑐᖅ  1260 

Probable = ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ   1261 

Confirmed = ᓇᓗᓇᐃᖅᑕᐅᔪᖅ 1262 

Not Surveyed = ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖏᑦᑐᖅ 1263 

Not Observed = ᑕᑯᔭᐅᓯᒪᖏᑦᑐᖅ 1264 
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 1265 

ᐊᔾᔨᙳᐊᖅ B3: ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᑕ ᓇᓃᓐᓂᖏᑦ ᐋᓐᑎᐊᕆᐅᒥ ᓄᓇᙳᐊᒥᑦ  ᕿᑐᕐᖏᐅᖅᑐᓄᑦ  ᐋᓐᑎᐊᕆᐅᒥ, 1266 

2001-2005. (ᐱᕝᕕᐅᔪᖅ: Nol and Beveridge 2007) 1267 

Red-necked Phalarope = ᓇᓘᒪᓱᖅᑐ 1268 
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Breeding Evidence = ᕿᑐᕐᖏᐅᑦᑐᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ 1269 

Possible = ᐊᔪᕐᓇᖏᑦᑐᖅ 1270 

Probable = ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ 1271 

Confirmed = ᓇᓗᓇᐃᖅᑕᐅᔪᖅ 1272 

Square with adequate coverage = ᑭᑉᐹᕆᑦᑐᖅ ᓈᒻᒪᑦᑐᓂᒃ ᐱᕈᖅᑐᖃᖃᑐᓂ 1273 

Found in second Atlas, but not in first = ᓇᓂᔭᐅᔪᖅ ᐊᐃᑉᐸᖓᓂ ᓄᓇᙳᐊᓂ, ᑭᓯᐊᓂ ᓯᕗᓪᓕᕐᒥᐅᖏᑦᑐᖅ 1274 

Found in first Atlas, but not in second = ᓇᓂᔭᐅᔪᖅ ᓯᕗᓪᓕᕐᒥ ᓄᓇᙳᐊᓂ, ᑭᓯᐊᓂ ᐊᐃᑉᐸᖓᓂᐅᖏᑦᑐᖅ 1275 

Source = ᐱᕝᕕᐅᔪᖅ 1276 

Atlas of the Breeding Birds of Ontario = ᓄᓇᙳᐊᒥᑦ  ᕿᑐᕐᖏᐅᖅᑐᓄᑦ  ᐋᓐᑎᐊᕆᐅ 1277 

(2001-2005) = (2001-2005) 1278 

Map: = ᓄᓇᙳᐊᖅ: 1279 

Bird studies Canada = ᑎᒻᒥᐊᓄᑦ ᖃᐅᔨᓴᕐᓃᑦ ᑲᓇᑕ 1280 

 1281 
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1282 
   1283 

ᐊᔾᔨᙳᐊᖅ B4: ᓇᓘᒪᓱᖅᑐᑦ ᕿᑐᕐᖏᐅᕝᕕᖏᑕ ᓇᓃᓐᓂᖏᑦ ᑯᐱᐊᒃᒥ ᓄᓇᙳᐊᒥᑦ  ᕿᑐᕐᖏᐅᖅᑐᓄᑦ  ᑯᐱᐊᒃᒥ, 2010-2019 1284 

(ᐱᕝᕕᐅᔪᖅ: https://www.atlas-oiseaux.qc.ca/donneesqc/cartes.jsp?lang=en) 1285 

Red-necked Phalarope = ᓇᓘᒪᓱᖅᑐ 1286 

Nidification = ᐃᕙᕝᕕᓕᐅᖅᑐᑦ 1287 

https://www.atlas-oiseaux.qc.ca/donneesqc/cartes.jsp?lang=en
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Breeding Evidence = ᕿᑐᕐᖏᐅᑦᑐᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ 1288 

Possible = ᐊᔪᕐᓇᖏᑦᑐᖅ 1289 

Probable = ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᓕᒃ 1290 

Confirmed = ᓇᓗᓇᐃᖅᑕᐅᔪᖅ 1291 

Not surveyed = ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖏᑦᑐᖅ 1292 

Not observed = ᑕᑯᔭᐅᓯᒪᖏᑦᑐᖅ 1293 

Updated: 17 Dec. 2019 = ᓄᑖᕈᕆᐸᖅᑕᐅᔪᖅ: 17 ᑎᓯᒻᐱᕆ 2019 1294 

 1295 

 1296 

11. ᐊᑕᔪᖅ  C: ᐅᑭᐅᖅᑕᖅᑐᒥ ᐳᕆᔅᒻ (PRISM) ᐱᓕᕆᓂᖅ ᐊᕕᔅᓯᒪᔪᓄᑦ 1297 

ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ ᓇᓃᓐᓂᖏᓐᓄᑦ 1298 

ᓄᓇᙳᐊᖅ ᓈᒪᓲᑦᑐᓄᑦ 1299 

 1300 

ᐊᔾᔨᙳᐊᖅ  C1: ᐊᖏᓂᖓ 25 x 25 ᑭᓛᒥᑕᑦ ᑭᑉᐹᕆᑦᑐᑦ ᑎᒻᒥᐊᖑᖃᑎᒌᑦ ᐳᐃᒍᔾᔭᐃᖅᑕᐅᓚᐅᖅᑐᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐱᓕᕆᓂᖅ 1301 

ᐊᕕᔅᓯᒪᔪᓄᑦ ᓄᓇᕐᔪᐊᕐᒥᐅᓄᓪᓗ ᓯᔾᔭᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ ᖃᐅᔨᓴᕐᓃᑦ (Paul Allen Smith and Jennie Rausch, ᓇᖕᒥᓂᖅ 1302 

ᑐᓴᐅᒪᑎᑦᑎᓂᖅ).  1303 
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