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ᐋᒡᒌᓯ 2017  

ᐊᒃᑐᐃᓂᖏᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᑦ ᐊᐃᕕᒐᒃᓴᓄᑦ (ODOBENUS 
ROSMARUS ROSMARUS) ᑰᑕᐃᑦ ᐊᐅᓚᓂᕆᔭᖏᑦ 

ᐊᐃᕖᑦ (ᐊᔾᔨᓕᐅᕆᔪᖅ ᔭᐃᓴᓐ ᕼᐊᓪᒧᑕᓐ, 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ) 

 
ᐊᔾᔨᓐᖑᐊᖅ 1ᓇᓃᓐᓂᖏᑦ ᐊᐃᕕᖃᐅᕐᓂᖏᑦ 
ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᒪᓕᒡᓗᒋᑦ ᐊᐃᕝᕕᐊᕐᕕᑦ 
ᐊᒡᒍᖅᑐᖅᓯᖅᒪᓂᖏᑎᒍᑦ ᑲᓇᖕᓇᖓᓂ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓂ.  ᐊᐃᕕᖃᕐᓂᖏᑦ ᐸᕙᓐ ᐸᐃ (AW-01), 
ᐱᖓᖕᓇᖓ Jones Sound (AW-02), Penny Strait-
Lancaster Sound ᐃᒪᖓᓂ (AW-03), ᐅᐊᖕᓇᖓᓂ 
ᕿᑎᐊᓂᓗ ᓯᑯᓯᓛᑉ ᐃᒪᖓᓂ ᐊᐃᕕᖏᑦ (AW-04), 
ᑕᓯᐅᔭᕐᔪᐊᕐᒥ ᐊᒻᒪ ᑕᐃᕕᔅ ᓯᑐᕋᐃᑦ ᐃᒪᖓᓂ ᐊᒻᒪ ᓂᒋᐊᓂ 
ᐊᒻᒪ ᑲᓇᖕᓇᖓᓂ ᑕᓯᐅᔭᕐᔪᐊᑉ ᐊᐃᕕᖏᑦ. 

ᐃᓗᓕᖏᑦ: 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᑲᔪᓯᑎᑦᓯᕗᑦ ᓴᓇᓂᕐᒥᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐃᒪᕐᒥᐅᑕᕐᓂᐊᕐᓂᕐᒧᑦ ᐋᖅᑭᒡᓱᖅᓯᒪᓂᐅᓂᐊᖅᑐᒥᒃ 
ᐃᓗᓕᖃᕐᓗᑎᒃ ᒫᓐᓇ ᐊᑐᖅᑕᐅᔪᓂᒃ ᐃᒪᕐᒥᐅᑕᓕᕆᓂᕐᒧᑦ ᐊᑐᐊᒐᖏᓐᓂᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ ᒥᐊᓂᖅᓯᓂᕐᒧᑦ 
ᐃᓱᒪᓕᐅᕈᑎᖃᕐᓂᐊᕐᓗᑎᒃ ᐊᑐᐊᒐᐅᓂᐊᖅᑐᓂᒃ, ᐊᒻᒪ ᓴᓇᔭᐅᓗᑎᒃ ᑐᓐᖓᕕᖃᕐᓗᑎᒃ ᓄᑖᓂᒃ ᐊᑐᐊᒐᓂᒃ ᑭᐅᓯᔾᔪᑕᐅᓂᐊᕐᒪᑕ 
ᐃᒪᕐᒥᐅᑕᓂᒃ ᐅᔾᔨᖅᑐᑦᑎᐊᕐᓗᑎᒃ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑕᐅᔭᕆᐊᖃᖅᑐᓂᒃ.  ᑲᑎᒪᔨᕋᓛᑦ ᓄᖑᓐᓂᐊᖅᑐᒋᔭᐅᓕᖅᑐᑦ ᓂᕐᔪᑎᑦ ᑲᓇᑕᒥ 
ᐊᑐᓕᖁᔭᓕᐅᓚᐅᖅᑐᑦ 2006-ᖑᑎᓪᓗᒍ ᐊᑦᓛᓐᑎᒃ ᐃᑭᕋᓴᖓᓂ ᐊᐃᕕᑦ ᓇᓗᓇᐃᖅᑕᐅᖁᔭᖑᓪᓗᑎᒃ “ᐱᑐᐃᓐᓇᐅᖏᑦᑐᒃᑯᑦ 
ᐃᓱᒫᓗᒍᔭᐅᔪᑦ” ᑎᑎᕋᖅᑕᐅᒪᕕᐊᓄᐊᖁᔭᐅᓪᓗᑎᒃ.  ᑖᒃᑯᐊ ᑲᑎᒪᔨᕋᓛᑦ ᓂᕐᔪᑎᓄᑦ ᓄᖑᓐᓂᐊᖅᑐᒋᔭᐅᓕᖅᑐᓄᑦ ᑲᓇᑕᒥ ᒫᓐᓇ 
ᕿᒥᕐᕈᓇᒃᑲᓐᓂᓕᖅᑐᑦ ᐊᑦᓛᓐᑎᒃ ᐊᐃᕕᖏᓐᓂ. 
ᑲᑎᓐᖓᔪᑦ ᐃᒪᕐᒥᐅᑕᑦ ᒥᐊᓂᕆᔭᐅᓂᖏᓐᓄᑦ ᐸᕐᓇᐅᑎᖏᑦ ᐊᐃᕕᕐᓄᑦ ᓄᓇᕗᒥ ᑐᓂᔭᐅᓯᒪᓕᖅᑐᑦ ᓄᓇᕗᑦ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᑦ 
ᑲᑎᒪᔨᖏᓐᓄᑦ ᐊᖏᖅᑕᐅᒐᓱᐊᕐᓂᐊᕐᒪᑕ.  ᓄᓇᕗᑦ ᐆᒪᔪᓕᕆᔨᕐᔪᐊᑦ ᑲᑎᒪᔨᖏᑦ ᑐᒃᓯᕋᖅᓯᒪᔪᑦ ᐱᓕᕆᕕᖕᒧᑦ ᕿᒥᕐᕈᓇᖁᓪᓗᒋᑦ 
ᓇᓕᕌᕈᑎᒃᓴᓂᒃ ᐊᑐᖏᓐᓂᑯᓂᒃ ᓂᕕᖓᑖᓂᒃ ᐊᐃᕕᒐᒃᓴᓂᑦ ᑲᑎᓐᖓᔪ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᓐᓂᑦ ᐃᓗᐊᓂ 
ᒥᐊᓂᖅᓯᕕᐅᑉ. 
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ᑲᓇᑕᑉ ᕿᑎᐊᓂ ᐊᒻᒪ ᐅᑭᐅᖅᑕᖅᑐᕐᒥ ᒥᐊᓂᖅᓯᔨᐅᔪᑦ ᑐᒃᓯᕋᖅᓯᒪᓕᖅᑐᑦ ᑭᒡᓕᓯᓂᐊᖅᑎᓂᑦ ᐅᖃᐅᔾᔭᐅᒋᐊᕈᒪᓪᓗᑎᒃ 
ᐊᑐᕈᓐᓇᕋᔭᕐᒪᖔᑕ ᐊᐃᕕᒐᒃᓴᑦ ᑰᑕᑦ ᐊᑐᖅᑕᐅᓯᒪᖏᑦᑐᑦ ᓄᐊᓯᒪᔪᑦ ᐊᒻᒪ/ᐅᕝᕙᓗ ᐊᑐᖅᑐᐊᖅᑕᐅᔪᓐᓇᕐᒪᖔᑕ 
ᐅᑎᖅᑎᑕᐅᓗᑎᒃ ᐊᑐᖅᑕᐅᓯᒪᖏᑦᑐᑦ ᐃᒪᕐᒥᐅᑕᕐᓂᐊᒐᒃᓴᓄᑦ ᓂᕕᖓᑖᖑᔪᑦ ᐃᓗᐊᓂ ᐊᐃᕕᕋᓱᐊᕐᕕᑦ ᒥᐊᓂᖅᓯᕝᕕᐅᔪᑦ 
ᐊᒡᒍᖅᑐᖅᓯᒪᓂᖏᑕ ᓄᓇᕗᑦ ᐃᓗᐊᓂ. 

ᓇᐃᓈᖅᓯᒪᔪᑦ 
• ᐊᒃᑐᐃᓂᖓ ᐅᓄᕐᓂᖏᓐᓂᒃ ᐊᐃᕕᑦ ᓄᒃᑎᕆᑎᓪᓗᒋᑦ ᐊᐃᕕᒐᒃᓴᓂᒃ ᐊᕐᕌᒍᒥᑦ ᐊᕐᕌᒍᒧᑦ ᐊᓯᐊᓄᑦ ᐃᓗᐊᓂ 

ᐊᕐᕌᒍᑦ ᑕᓪᓕᓪᒪᑦ ᒥᐊᓂᖅᓯᔾᔪᑎᖃᕐᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᑦ ᕿᒥᕐᕈᓇᒃᑕᐅᓚᐅᖅᑐᑦ. 

• ᐅᓄᖅᑐᑦ ᐊᐃᕕᕋᓱᐊᕐᓂᕐᒧᑦ ᐊᐅᓚᓂᐅᔪᑦ ᖃᓄᐃᒃᑲᔭᕐᒪᖔᑕ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ. ᐱᓯᐅᑎᓪᓗᒋᑦ 
ᐅᓄᕐᓂᖏᓐᓂᒃ ᑕᐃᒪᓐᓇᑦᓴᐃᓐᓇᖅ ᐊᕐᕌᒍᑕᒫᓐ ᐊᐃᕕᖃᑦᑕᕐᓗᑎᒃ ᐸᕐᓇᑎᓂᒃ ᕿᒥᕐᕈᓚᐅᕐᒥᔪᑦ 
ᐃᓱᒪᒋᖃᓯᐅᑎᓪᓗᒋᑦ ᓄᖑᑕᐅᓗᑎᒃ ᓂᕕᖓᑖᑦ ᐊᐃᕕᒐᒃᓴᓄᑦ ᑰᑕᐃᑦ ᐱᔭᐅᔪᕕᓂᐅᑎᓪᓗᒋᑦ ᐊᕐᕌᒍᑉ ᐸᕐᓇᐃᕕᐅᑉ 
ᐃᓗᐊᓂ. 

• ᖃᐅᔨᔭᐅᔪᑦ ᓇᓗᓇᐃᖅᓯᓚᐅᖅᑐᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐅᓄᕐᓂᖃᖅᐸᑕ ᐊᐃᕕᖅᑕᐅᖃᑦᑕᖅᑐᑦ ᐊᕐᕌᒍᒥ ᒥᐊᓂᖅᓯᔾᔪᑎᑦ 
ᐸᓇᐅᑎᖓᑦ ᐊᒃᑐᐃᓂᖃᓗᐊᓚᐅᖏᑦᑐᖅ ᐅᓄᕐᓂᕆᔭᖏᓐᓂᒃ ᐊᐃᕕᑦ, ᐃᒪᓐᓇᐃᓚᐅᑐᑎᐊᖅᐸᑦ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐃᓗᐊᓂ ᐅᖓᑕᓄᐊᖅᓯᒪᓐᖏᑐᐊᖅᐸᑦ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓᑕ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᒪᓕᒡᓗᒋᑦ ᐊᕐᕌᒍᓄᑦ ᑕᓪᓕᒪᓄᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ. 

ᐱᒋᐊᕐᓂᖓ 
ᐊᐃᕕᕋᓱᐊᕐᓂᖅ ᐱᓪᓗᐊᑕᕆᔭᐅᕗᖅ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓐᓄᑦ ᐊᒻᒪᓗ ᐅᓂᒃᑳᓕᐊᖑᕙᒃᑐᖅ ᐊᑐᖅᑕᐅᓗᓪᑎᒃ ᑲᓇᑕᒥ 
ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐊᑐᕆᐊᖃᖅᑐᑦ.  ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᑲᔪᓯᑎᑦᑎᕗᑦ ᓴᓇᕙᓪᓕᐊᓂᕐᒥᒃ 
ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐃᒪᕐᒥᐅᑕᕐᓂᐊᕐᓂᕐᒧᑦ ᐋᖅᑭᒡᓱᖅᓯᒪᓂᕆᓂᐊᖅᑕᖓᓂᒃ ᐱᓪᓗᐊᑕᐅᓂᖏᓐᓂᒃ 
ᐃᒪᕐᒥᐅᑕᕐᓂᐊᖅᑕᐅᕙᒃᑐᓄᑦ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᑦ ᐃᓗᓕᖃᕐᓗᑎᒃ ᐊᑐᖅᑕᐅᔪᓂᒃ ᐅᓪᓗᒥ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 
ᐊᑐᐊᒐᖏᓐᓂᒃ ᒥᐊᓂᖅᓯᔾᔪᑎᖏᓐᓂᒃ ᐃᒪᕐᒥᐅᑕᑦ ᒥᐊᓂᕆᔭᐅᔾᔪᑎᖏᓐᓄᑦ ᐃᓱᒪᓕᐅᖅᑎᓪᓗᒋᑦ, ᑐᓐᖓᕕᖃᕐᓂᐊᖅᑐᑦ 
ᓄᑖᓂᒃ ᐊᑐᐊᒐᕐᓂᒃ ᑭᐅᓯᔾᔪᑎᖃᕐᓗᑎᒃ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐊᒃᑐᐃᓯᒪᔪᓂᒃ ᐊᒻᒪᓗ ᐅᔾᔨᖅᑐᕐᓗᑎᒃ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑕᐅᓂᐊᖅᑐᓂᒃ.  ᐅᓄᖅᓯᕙᓪᓕᐊᑎᓪᓗᒋᑦ ᑲᓇᑕᒥ ᐊᒻᒪ ᓄᓇᕐᔪᐊᕐᒥ ᐃᒃᐱᒍᐳᓱᒃᑎᐃᔪᑦ ᖃᓄᖅ ᑲᓇᑕ 
ᒥᐊᓂᖅᓯᕙᖕᒪᖔᑕ ᐊᐃᕕᕋᓱᐊᕐᓂᕐᒥᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᑕᐃᒪᐃᓕᐅᖁᓪᓗᒍ ᐱᓕᕆᕕᒃ 
ᑕᑯᒃᓴᐅᑎᑦᑎᔭᕆᐊᖃᕐᒪᑦ ᐊᐃᕕᕋᓱᐊᖃᑦᑕᕐᓂᖏᑉᓐᓂᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ, ᑕᐃᒪᐃᓕᐅᖏᑉᐸᑕ 
ᓱᒋᐊᖅᑕᐅᒐᔭᕐᒪᑕ ᐅᓄᕐᓂᕆᔭᖏᑦ ᐊᐃᕕᖅᑕᐅᕙᒃᑐᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᓂᐊᖅᐸᑕ ᐊᐃᕕᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ. ᑲᑎᒪᔨᕋᓛᑦ 
ᓄᖑᓐᓂᐊᖅᑐᒋᔭᐅᓕᖅᑐᓄᑦ ᑲᓇᑕᒥ ᐊᑐᓕᖁᔭᓕᐅᓚᐅᖅᑐᑦ 2006-ᒥ ᐊᑦᓛᓐᑎᒃ ᐊᐃᕕᖏᑦ ᐃᓕᔭᐅᖁᓪᓗᒋᑦ 
“ᐱᑐᐃᓐᓇᐅᖏᑦᑐᒃᑯᑦ ᐃᓱᒫᓗᒍᑎᒋᔭᐅᔪᑦ” ᑎᑎᕋᖅᑕᐅᒪᕕᖓᓐᓄᑦ.  ᑲᑎᒪᔨᕋᓛᑦ ᓂᕐᔪᑎᑦ ᓄᖑᓐᓂᐊᖅᑐᒋᔭᐅᓕᖅᑐᑦ 
ᑲᓇᑕᒥ ᒫᓐᓇᐅᔪᖅ ᕿᒥᕐᕈᓇᒃᑲᓐᓂᓕᖅᑐᑦ ᐊᑦᓛᓐᑎᒃ ᐊᐃᕕᖏᓐᓂᒃ ᖃᓄᐃᓕᖓᓕᕐᒪᖔᑕ. 

ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᖏᑦ (PBR) ᐱᐅᓯᐅᔪᖅ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᓯᒪᕗᖅ ᓴᓇᑎᓪᓗᒋᑦ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᒃᓴᖏᓐᓂᒃ ᑲᓇᑕᒥ ᐃᒪᕐᒥᐅᑕᖁᑎᖏᓐᓄᑦ ᖃᐅᔨᒪᔭᐅᓗᐊᖏᑦᑐᓄᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ 
ᑕᐃᔭᐅᔪᑦ ‘ᑐᓴᒐᒃᓴᓂᒃ ᐱᑕᖃᖏᑦᑐᑦ’, ᑕᒪᒃᑯᐊ ᐱᑕᖃᓐᖏᑎᓪᓗᒋᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᓕᐅᖅᑕᐅᓪᓗᑎᒃ 
ᐃᓄᐃᓴᒡᓕᓗᐊᖁᔨᓇᑎᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ. ᐋᖅᑭᒡᓱᖅᑕᐅᖃᑦᑕᖅᑐᑦ ᐅᓄᕐᓂᖏᑦ ᐃᒪᓐᓇ ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ 
ᐅᓄᕐᓂᖏᑦ PBR= Nmin*0.5*Rmax*Fr , ᐃᒪᐃᓕᖓᑎᓪᓗᒍ Nmin ᑐᑭᖃᕐᖢᓂ ᐃᓄᐃᓴᖕᓂᖅᐹᒃᑯᑦ ᐅᓄᕐᓂᖏᑦ, Rmax 
ᑖᓐᓇ ᑐᑭᖃᕐᖢᓂ ᓱᒃᑲᓂᖅᐹᑦ ᕿᑐᕐᖏᐅᕐᓂᕆᔭᖏᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖓ (Rmax =0.08) ᐊᒻᒪ Fr 
ᐅᑎᕐᔫᒥᕙᓪᓕᐊᓂᖏᑕ  ᐅᓄᕐᓂᖓ, ᑖᓐᓇ ᖃᐅᔨᒪᔭᐅᖏᑎᓪᓗᒍ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᔪᓐᓇᓐᖏᑎᓪᓗᒋᑦ ᐊᒻᒪ 
ᐅᓄᕐᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᓐᖏᑎᓪᓗᒋᑦ (Fr =0.5 ᐅᕝᕙᓘᓐᓃᑦ 1.0 ᐊᑐᖅᑕᐅᓪᓗᓂ ᑕᕝᕙᓂ ᖃᐅᔨᓴᕈᑕᐅᔪᖅ). ᑖᒃᑯᐊ 
ᒥᐊᓂᖅᓯᔾᔪᑎᑦ ᑐᕌᒐᒃᓴᕆᔭᖓ ᐊᑐᖅᑕᐅᓪᓗᓂ ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᖏᑦ ᐋᖅᑭᒡᓱᖅᑕᐅᓯᒪᔪᖅ ᑕᐃᒪᓐᓇ 
ᐱᓯᒪᔪᑦ ᐆᒪᔪᓂᒃ ᐅᑎᕐᔫᒥᑎᑦᑎᔪᓐᓇᖁᓪᓗᒋᑦ ᐅᓄᕐᓂᕆᓚᐅᖅᑕᖏᓐᓄᑦ ᕿᑐᕐᖏᐅᑦᑎᐊᖁᓪᓗᒋᑦ 
ᐅᓄᖅᓯᕙᓪᓕᐊᖃᑦᑕᕐᓗᑎᒃ, ᑕᐃᔭᐅᔪᑦ ᐊᑲᐅᓂᖅᐹᖑᔪᖅ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᓂ ᐅᓄᕐᓂᖏᓐᓂᒃ ᐱᐅᓯᐅᔪᖅ (OSP).  
ᑲᓇᑕᒥᓕ, ᑖᓐᓇ ᐱᐅᓯᐅᔪᖅ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐊᑲᐅᓂᖅᐹᖑᔪᖅ ᑐᑭᖃᖏᑦᑐᖅ, ᐊᑐᖔᖃᑦᑕᖅᑐᓪᓕ 
ᐅᓄᕐᓂᖅᐹᓂᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ (MSY).  ᐅᓄᕐᓂᕆᔭᖏᑦ ᓂᕐᔪᑎᑦ ᖁᓛᓂ 



ᑯᐃᐸᐃᒡᒥ ᐊᒻᒪ ᑲᓇᑕᑉ ᕿᑎᐊᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᕐᒧᓪᓗ 
ᐊᒃᑐᐃᓂᖏᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᓂᒃ 

ᐊᐃᕕᒐᒃᓴᖃᖅᑎᓪᓗᒋᑦ ᑰᑕᐃᑦ ᐊᐅᓚᓂᖏᑎᒍᑦ  
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ᑕᐃᔭᐅᔪᖅ ᐱᐅᓯᔪᖅ ᐊᑐᖅᑕᐅᒃᐸᑦ ᐅᓄᕐᓂᖏᑦ ᓱᕐᕌᒐᔭᖏᒻᒪᑕ. ᑖᒃᑯᓄᖓ ᐆᒃᑐᕋᐅᑕᐅᔪᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᕗᑦ 
ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᕆᔭᖏᑦ ᐱᐅᓯᔪᖅ ᐊᑐᖅᑕᐅᒃᐸᑦ ᐊᑲᐅᓂᖅᐹᖑᓂᖓᓂᒃ  ᐊᑐᖅᑕᐅᒍᓂ 
ᒥᐊᓂᖅᓯᔾᔪᑕᐅᓗᓂ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐊᑐᕈᓐᓇᕐᓗᑎᒃ  ᐊᒻᒪ ᖃᐅᔨᒪᔭᐅᖏᑦᑐᓂᒃ (Wade 1998).  

ᒫᓐᓇᐅᔪᖅ ᕿᒥᕐᕈᓂᐅᔪᖅ ᑭᐅᓯᓯᒪᕗᖅ ᑐᒃᓯᕋᐅᑕᐅᓯᒪᔪᓂᒃ ᐅᖃᐅᔾᔭᐅᒋᐊᕈᒪᓪᓗᑎᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᓐᑦᓂ ᐊᒻᒪ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓐᓄᑦ ᒥᐊᓂᖅᓯᔾᔨᐅᔪᓂᑦ ᐱᓪᓗᒍ ᖃᓄᐃᓕᖓᖁᔭᐅᒐᔭᕐᒪᖔᑕ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᑦ ᑰᑕᐃᑦ, 
ᐅᕝᕙᓘᓐᓃᑦ ᓂᕕᖓᑖᑦ ᐊᑐᖅᑕᐅᖏᓐᓂᑯᑦ ᒪᓕᒐᖏᑦ, ᖃᓄᐃᓕᖓᓗᑎᒃ ᓴᓇᔭᐅᔭᕆᐊᖃᒪᕐᖔᑕ 
ᐊᑐᖅᑕᐅᓂᐊᖅᑎᓪᓗᒋᑦ ᒥᐊᓂᖅᓯᔾᔪᑕᐅᓗᑎᒃ ᐊᐃᕕᕐᓂᒃ ᓴᓇᔭᐅᓚᐅᖅᑎᓪᓗᒋᑦ ᐊᑐᓂ ᒥᐊᓂᖅᓯᕕᖕᓂ 
ᐊᒡᒍᖅᑐᖅᓯᒪᓂᕐᓂ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᑦ. 

ᐅᑯᐊ ᐊᐱᖅᑯᑕᐅᓚᐅᖅᑐᑦ: 

1a.  100%-ᖑᔪᑦ ᓂᕕᖓᑖᑦ ᐊᑐᖅᑕᐅᖏᓐᓂᑯᑦ ᐊᕐᕌᒍᒧᑦ ᓄᒃᑎᖅᑕᐅᔪᐃᓐᓇᐅᓗᑎᒃ ᐊᑕᐅᓯᕐᒧᑦ ᐊᕐᕌᒍᒧᑦ ᑭᓯᐊᓂ 

1b.  ᑖᓐᓇ 1a ᐊᑐᖅᑕᐅᒃᐸᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᒐᔭᕐᒪᑦ, ᐃᓚᖏᓐᓂᒃ ᐊᑐᖅᑕᐅᖏᓐᓂᑯᓂᒃ ᓂᕕᖓᑖᓂᒃ 
ᐊᑐᕈᓐᓇᖅᐸᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᓂᐊᖏᒃᑯᑎᒃ? 

1c.  ᑕᐃᒪᓕ 1a ᐊᒻᒪᓗ 1b ᓄᖑᑦᑎᕙᓪᓕᐊᖏᑉᐸᑕ, ᐊᑐᖅᑕᐅᓯᒪᖏᑦᑐᑦ ᓂᕕᖓᑖᑦ ᐊᑐᓂ ᐊᕐᕌᒍᒥ 
ᐊᐃᕕᕋᓱᐊᕐᓇᕐᒥ ᓄᐊᑕᐅᔪᓐᓇᖅᐸᑦ ᐊᑐᖅᑕᐅᓂᐊᕐᒪᑕ ᐊᐃᕝᕕᐊᕐᓇᖅᓯᒃᑲᓐᓂᖅᐸᑦ ᐊᕐᕌᒍᓂ ᐊᒡᒋᖅᑐᓂ, 
ᑕᐃᒪᐃᓕᐅᕈᓐᓇᕐᑎᒃ ᐊᓯᔾᔨᖅᑕᐅᓇᓱᖕᓂᖓᓂ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓ? 

2a.  ᖃᖓᑐᐃᓐᓇᒃᑯᑦ ᐊᐃᕝᕕᐊᕐᓇᒃᑯᑦ ᐃᓚᖏᑦ ᐊᕐᕌᒎᓛᖅᑐᒧᑦ ᐊᑐᒐᒃᓴᑦ ᓂᕕᖓᑖᑦ ᐱᔭᐅᓯᒪᔪᑦ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᓐᓂᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᐸᑦ ᐊᑐᖅᑐᐊᖅᑕᐅᓗᑎᒃ ᐅᓪᓗᒥ ᐊᐃᕝᕕᐊᕐᓇᕐᒥ?  
ᑕᐃᒪᐃᓕᖓᑎᓪᓗᒍ, ᐊᕐᕌᒎᓛᖅᑐᖅ ᐊᑐᒐᒃᓴᑦ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓ ᐃᓄᐃᓴᓕᒋᐊᕋᔭᖅᑐᑦ 
ᒪᓕᒡᓗᒋᑦ ᐃᓚᓐᖓᖅᑕᐅᓂᕆᔭᖏᑕ  ᐊᒃᑎᒋᓂᖓ ᐊᕐᕌᒍᒥᓐ ᑕᒪᑐᒪᓂ ᐊᐃᕝᕕᐊᕐᓇᕐᒥ. 

2b.  ᑕᐃᒪᓕ  ᐊᑕᖏᕐᓗᒋᑦ 100 ᐳᓴᖏᑦ ᐊᑐᖅᑐᐊᖅᑕᐅᔪᑦ ᐊᕐᕌᒍᒥᑦ ᑐᒡᓕᐊᓂᑦ, ᐊᑐᖅᑕᐅᓂᐊᖅᑎᓪᓗᒋᑦ 
ᐊᕐᕌᒍᒥ ᓯᕗᓪᓕᕐᒥ, ᓄᖑᑦᑎᕙᓪᓕᐊᓂᐊᖅᐸᑕ ᐅᓄᕐᓂᕆᔭᖏᑉᓐᓂᒃ, ᐊᑐᕈᓐᓇᕋᔭᖅᐸᑦ ᑐᖔᓂᑦ 100 ᐳᓴᓐ 
ᓄᖑᑦᑎᕙᓐᓪᓕᐊᓂᐊᖏᑉᐸᑕ? 

3.  ᐊᕐᕌᒍᓄᑦ ᑕᓪᓕᒪᓄᑦ ᐊᕐᕌᒍᑕᒫᓐ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᐸᑦ ᐊᑐᓂ 
ᐊᐃᕝᕕᐊᕐᕕᑦ ᒥᐊᓂᖅᓯᕕᑦ ᐊᒡᒍᖅᑐᖅᓯᒪᓂᖏᑕ ᐃᓗᐊᓂ ᑭᒡᓕᓕᐊᕆᔭᐅᓗᓂ ᐊᐃᕕᖅᑕᐅᔪᓐᓇᕐᓗᓕᑎᒃ 
ᖃᖓᑐᐃᓐᓇᑦᑎᐊᒃᑯᑦ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐃᓗᐊᓂ? 

ᐊᐃᕕᑦ ᖃᓄᐃᓕᖓᓂᖏᑦ 
ᐊᐃᕕᖅ ᖃᓪᓗᓈᑎᑐᑦ ᑕᐃᔭᐅᔪᖅ (walrus) ᑲᓇᑕᒥ ᐊᖏᓂᖅᐹᖑᔪᖅ ᐳᐃᔨᓂᑦ. ᑕᒪᕐᒥᒃ ᐊᖑᑎᑦ ᐊᒻᒪᓗ 
ᐊᕐᓇᐅᓂᖏᑦ ᑕᑭᓂᖃᖃᑦᑕᖅᑐᑦ 125 cm ᐃᓅᕋᑖᖅᑎᓪᓗᒋᑦ ᑭᓯᐊᓂᓕ ᐃᓂᖅᓯᒪᔪᑦ ᐊᖑᑕᐅᓂᖏᑦ 
ᐊᖏᓂᖅᓴᒻᒪᕆᐅᕙᒃᑐᑦ (315 cm)  ᐊᕐᓇᓪᓕ ᐊᐃᕕᑦ ᑕᑭᓂᖃᕈᓐᓇᕐᒪᑕ (277 cm). ᑕᒪᒃᑮᒃ ᐊᕐᓇᑦ ᐊᖑᑎᓪᓗ, 
ᑐᒑᖃᖅᑐᐃᓐᓇᐅᕗᒃ ᑭᓯᐊᓂ ᓴᖅᑭᖃᑦᑕᖅᑐᑦ ᐊᕐᕌᒍᖃᓕᕌᖓᑕ ᒪᕐᕉᖕᓂᒃ.  ᐊᖑᑎᖏᑦ ᐊᐃᕕᑦ ᓯᑯᓯᓛᑉ ᐃᒪᖓᓂ, 
ᑐᒑᖏᑦ ᑕᑭᓂᖃᕈᓐᓇᖅᑐᑦ 28.5 cm ᐃᓱᐊᓂ ᑐᒑᑉ ᐃᔾᔪᓂᖃᕐᓗᓂ 16.7 cm. ᑐᒑᖏᑦ ᐊᕐᓇᑦ ᐊᐃᕕᑦ 
ᑕᑭᓂᖃᕈᓐᓇᖅᑐᑦ (~28.1 cm) ᑭᓯᐊᓂᓕ ᒪᕐᖑᐊᑕ ᐃᓱᖏᑦ ᑐᐊᓐᓂᖅᓴᐅᓪᓗᑎᒃ 13.2 cm. ᐊᐃᕕᑦ 
ᓯᑯᒧᐊᖃᑦᑕᕐᒥᔪᑦ ᐊᒻᒪ ᓄᓇᒥ ᐅᓪᓕᕕᖃᖃᑦᑕᖅᑐᑦ ᐊᕐᕌᒎᒥ ᖃᖓᑐᐃᓐᓇᒃᑯᑦ ᑕᑯᔭᒃᓴᐅᔪᑦ ᐅᓪᓕᕕᒋᔭᖏᓐᓂ ᐊᒻᒪ 
ᓂᕆᕕᒋᕙᒃᑕᖏᓐᓂ. ᐊᕐᓇᐅᓂᖏᑦ ᐊᐃᕕᐊᓛᖃᖅᑐᑦ ᐅᑎᖃᑦᑕᖅᑐᑦ ᑕᕝᕗᖓᑦᓴᐃᓐᓇᖅ ᐅᑎᖃᑦᑕᕐᓂᖅᓴᐅᔪᑦ 
ᐊᖑᑎᓂᑦ ᐊᐃᕕᕐᓂᑦ. ᐃᓚᖏᑦ ᐅᓪᓕᕕᖏᓐᓂ ᐊᐃᕕᑦ ᐅᑭᐅᖃᑎᒌᖏᑦᑐᑦ ᑲᑎᓐᖓᖃᑦᑕᖅᑐᑦ ᐊᒻᒪ ᐊᖑᑎᑦ ᐊᕐᓇᓪᓗ, 
ᐊᐃᕕᑦ ᐊᕕᒃᓯᒪᐅᒐᔪᖕᒪᑕ ᐅᑭᐅᖏᑦ ᒪᓕᒡᓗᒋᑦ ᐊᒻᒪᓗ ᐊᕐᓇᐅᓂᖏᑦ ᐊᖑᑕᐅᓂᖏᓪᓗ ᐊᕐᕌᒍᓕᒫᑲᓴᒃ ᑕᐃᒪᐃᑉᐸᒃᑐᑦ. 
ᐊᐃᕕᑦ ᓯᐊᒻᒪᒃᑎᖅᓯᒪᓂᖏᑦ ᒪᓕᒃᓯᒪᕗᑦ ᐊᑐᐃᓐᓇᐅᓂᖏᓐᓄᑐᐊᖑᖏᑦᑐᖅ ᐅᓪᓕᕕᒃᓴᖏᑦ, ᑭᓯᐊᓂᓕ ᐃᒃᑲᑦᑐᒥ 
ᓂᕆᕙᒃᑐᑦ ᑯᑭᐅᔭᖃᖅᑐᓂᒃ ᐃᖅᑲᕐᒥᐅᑕᕐᓂᒃ, ᐊᓯᖏᓐᓂᒡᓗ ᓴᐅᓂᕐᓂᒃ ᓯᓚᑎᖃᖅᑐᓂᒃ ᐆᒪᔪᐊᕈᓯᕐᓂ. 
ᑭᓯᐊᓂᓕᑦᑕᐅᖅ ᐅᒃᐱᕈᓱᒃᑐᑦ ᓂᕆᖃᑦᑕᕐᓂᖏᓐᓂᒃ ᐃᑎᓂᖃᖅᑐᒥ ᑐᖔᓂ 100m ᐊᐃᕕᑦ ᐃᑎᓂᖅᓴᒧᑦ 
ᐊᖅᑲᐅᒪᔪᓐᓇᕋᓗᐊᖅᑎᓪᓗᒋᑦ. ᐃᓚᖏᑦ ᐊᐃᕕᑦ ᓇᑦᑎᕐᓂᒃ ᓂᕆᕙᒃᑐᑦ, ᑕᐃᒪᐃᑦᑐᖅᑐᕐᓂᖅᓴᐅᕙᒃᑐᑦ ᐃᖅᑲᕐᒥᐅᑕᓂᒃ 
ᓂᕿᒃᓴᖃᓐᖏᑎᓪᓗᒋᑦ ᐃᒃᑲᓐᓂᖅᓴᒥ.  ᐊᖑᓇᓱᒃᑎᑦ ᑕᑯᓗᑎᒃ ᐊᔾᔨᒌᖏᓐᓂᖏᓐᓂᒃ ᖃᐅᔨᔪᓐᓇᖅᑐᑦ 
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ᓇᑦᑎᖅᑐᖅᑎᐅᖕᒪᖔᑦ ᐊᐃᕕᖅ ᑐᒑᖓ ᖁᖅᓱᕐᓂᖅᓴᐅᓂᖓᓄᑦ.  ᓄᓕᐊᓕᖃᑦᑕᖅᑐᑦ ᔮᓐᓄᐊᕆᒥᑦ ᐄᑉᐳ ᑎᑭᓪᓗᒍ. 
ᐃᓪᓚᐅᖏᑦ ᓴᖅᑭᖃᑦᑕᖅᑐᑦ ᐃᓱᐸᓗᐊᓂ ᔫᓂᑉ ᑎᑭᓪᓗᒍ ᕿᑎᐸᓗᐊ ᔪᓚᐃᑉ ᑕᖅᑭᖓᑕ ᐊᒻᒪ ᐊᐃᕕᐊᓛᑦ ᐃᓅᕙᒃᑐᑦ 
ᒪᐃᒥᑦ ᔫᓂᑉ ᑕᖅᑭᖏᓐᓂ.  ᕿᑐᕐᖏᐅᕈᓐᓇᖅᓯᓂᖏᑕ ᐅᑭᐅᖃᕐᓂᖏᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᑦ, ᑭᓯᐊᓂᓕ 
ᐅᑭᐅᖃᓕᕌᖓᑕ ᑕᓪᓕᒪᓂᑦ ᖁᓕᓄᑦ ᑕᐃᒪᐃᒐᔪᒃᑐᑦ.  ᕿᑐᕐᖏᐅᒐᔪᒃᑐᑦ ᐊᕐᕌᒍᑦ ᐱᖓᓱᑦ ᐊᓂᒍᑕᒫᓐ. ᓯᖓᐃᔪᑦ 
ᐅᓄᕐᓂᖏᑦ ᐊᕐᓇᑦ ᐊᐃᕕᑦ 33-35%-ᖑᒐᔪᒃᐳᑦ. 

ᕿᒥᕐᕈᓇᖕᓂᖅ 
ᒪᕐᕉᒃ ᐱᐅᓯᐅᔫᒃ ᐊᑐᖅᑕᐅᓚᐅᖅᑑᒃ ᖃᐅᔨᓴᐃᑎᓪᓗᒋᑦ ᐊᒃᑐᐃᓂᕆᔪᓐᓇᖅᑕᖓᓂᒃ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᑦ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᑦ ᐆᒃᑐᕋᐅᑎᒥᒃ ᐊᑐᕐᖢᑎᒃ ᖃᐅᔨᓴᐃᓚᐅᖅᑐᑦ ᐊᐃᕕᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ.  ᓯᕗᓪᓕᕐᒥ 
ᐱᐅᓯᐅᔪᒥ, ᐊᑐᓚᐅᖅᑐᒍᑦ ᓴᓇᔭᐅᓯᒪᔪᒥᒃ ᐊᑐᖅᑕᐅᓂᑯᒥᒃ ᖃᐅᔨᓴᐃᔾᔪᑕᐅᓪᓗᑎᒃ ᐊᔾᔨᑲᓴᖓᓂᒃ 
ᐊᐱᖅᑯᑎᖃᖅᑎᓪᓗᒋᑦ ᕿᓚᓗᒐᕐᓄᑦ ᐊᓪᓚᓐᖑᐊᓄᑦ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2015).  ᑐᒡᓕᐊᓂ ᐱᐅᓯᐅᔪᒥ, 
ᖃᐅᔨᓴᐃᓚᐅᖅᑐᒍᑦ ᐊᑐᕐᖢᑕ ᐊᒡᒍᖅᑐᖅᓯᒪᓂᕐᓂᖏᑎᒍᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᐃᔾᔪᑎᒥᒃ ᐆᒃᑐᕋᐅᑎᒥᒃ ᐊᑐᕐᖢᑕ.  
ᑕᒪᒃᑮᒃ ᑖᒃᑯᐊ ᐆᒃᑐᕋᐅᑎᐅᔫᒃ ᐱᖃᓯᐅᔾᔨᓯᒪᓚᐅᖅᑐᑦ ᐃᓕᖅᑯᓯᖅ ᐊᑐᕐᓗᒍ ᐅᓄᖅᓯᕙᓪᓕᐊᓂᕆᕙᒃᑕᖏᑦ 
ᐱᕈᖅᐸᓪᓕᐊᓂᕆᕙᒃᑕᖏᓪᓗ, ᐱᖃᓯᐅᔾᔨᖁᓪᓗᒋᑦ ᓱᒃᑲᐃᓐᓂᖅᓴᒃᑯᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᔪᓐᓇᕐᓂᕆᔭᖓᑦ. 

ᑕᓪᓕᒪᐃᑦ ᐊᐃᕝᕕᐊᕈᓯᐅᔪᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ ᐆᒃᑐᕋᖅᑕᐅᓚᐅᖅᑐᑦ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐅᓄᕐᓂᖃᖅᑎᑦᑎᓪᓗᑎᒃ ᐊᕐᕌᒍᑕᒫᓐ 
ᐊᐃᕕᖅᑕᐅᕙᒃᑐᓂᒃ, ᐃᓱᒪᒋᓐᖏᐊᕐᓗᒍ ᐊᕐᕌᒍᓄᑦ ᑕᓪᓕᒪᓄᑦ ᒥᐊᓂᖅᓯᔾᔪᑎᓄᑦ ᐸᕐᓇᐅᑎᖃᖅᐸᑕ. ᑖᒃᑯᐊ ᑲᑎᓐᖓᔪᑦ 
ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᑦ ᐊᑐᖅᑕᐅᓗᑎᒃ ᐊᕐᕌᒍᒥ ᐊᐃᕕᖃᑦᑕᕐᓗᑎᒃ (t) ᐅᓄᖅᑐᐃᖅᓱᕐᓂᖓ (Ot) 
ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᓯᒪᔪᑦ ᓲᕐᓗ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓ ᐊᕐᕌᒍᒥ 
ᐊᑕᐅᓯᕐᒥ t ᐅᓄᖅᑐᐃᖅᓱᕐᓂᖃᕐᓗᓂ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓ ᐊᔾᔨᖃᕐᓗᓂ = PBRt*Ot. ᑖᒃᑯᐊ 
ᑕᐃᒪᐃᑦᑐᑦ ᐊᑐᖅᑕᐅᓪᓗᑎᒃ ᖃᐅᔨᓴᐃᓚᐅᖅᑐᑦ ᐅᑯᓂᖓ: 

1. ᑐᓐᖓᕕᖓ ᐆᒃᑐᕋᐅᑎᑦ, ᐃᓱᒪᒋᓗᒍ ᑕᐃᒪᓐᖓᑦ ᐊᐃᕕᖃᑦᑕᕋᔭᕐᓂᖏᓐᓂᒃ, ᐃᒪᐃᓕᖓᓪᓗᓂ Ot=(1,1,1,1,1),  

2. ᓯᕗᓪᓕᕐᒥ ᐆᒃᑐᕋᐅᑎᒥ, ᐊᐃᕕᖃᑦᑕᖅᐸᑕ ᐅᓄᕐᓂᖃᕐᓗᑎᒃ ᒫᓐᓇᐅᔪᖅ ᑐᓂᔭᐅᕙᒃᑐᑦ ᐊᐃᕕᒐᒃᓴᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ 
ᐃᓚᖃᕐᓗᓂ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓᓂᑦ ᐊᑐᖅᑐᐊᖅᑕᐅᓯᒪᓗᓂ ᐊᕐᕌᒍᒧᑦ ᐊᑐᒐᒃᓴᓂᑦ 
ᐃᒪᐃᓕᖓᓪᓗᓂ Ot=(2,0,2,0,1),  

3. ᑐᒡᓕᐊ ᐅᒃᑑᕋᐅᑎᒥ, ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖓᓂᑦ ᑐᓂᓯᒃᐸᑕ ᐊᑐᖅᑕᐅᓂᐊᖅᑐᓂᒃ ᐊᕐᕌᒍᒥ 
ᑕᒪᑐᒪᓂ ᐊᑐᖅᑕᐅᓐᓂᖏᓪᓗᑎᒃ ᓄᒃᑎᖅᑕᐅᒃᐸᑕ ᐊᕐᕌᒍᒧᑦ ᓄᑖᒧᑦ ᐃᒪᓐᓇᐃᓕᖓᓗᓂ  Ot=(1,0,2,0,2), 
ᐊᒻᒪᓗ ᑭᖑᓪᓕᖅᐹᒥ 

4. ᑖᓐᓇ 5X ᐊᕐᕌᒍᓄᑦ ᑕᓪᓕᒪᓄᑦ ᐊᑐᖅᑕᐅᔪᑎᒍᑦ, ᑰᑕᓕᒫᓐ ᐊᑐᒐᒃᓴᑦ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐃᓗᐊᓂ ᒥᐊᓂᖅᓯᔾᔪᑎᑦ 
ᐸᕐᓇᐅᑎᖏᑎᒍᑦ ᓄᖑᑕᐅᓐᓂᖅᐸᑕ ᐊᕐᕌᒍᒥ ᐊᑕᐅᓯᕐᒥ ᐃᒪᐃᓕᖓᓪᓗᓂ. Ot=(5,0,0,0,0).  

ᐊᒃᑐᐃᓂᖏᑦ ᑖᒃᑯᐊ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᑦ ᐆᒃᑐᕋᐅᑕᐅᓚᐅᖅᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ ᐱᒋᐊᕐᕕᖃᕐᖢᑎᒃ 
ᐅᓄᕐᓂᖃᖅᑎᑕᐅᓪᓗᑎᒃ ᐊᐃᕕᑦ 5,000-ᓂᑦ ᐅᕝᕙᓘᓐᓃᑦ 10,000-ᓂᒃ ᐊᒻᒪ ᒥᒃᓴᐅᓴᒃᑕᐅᓪᓗᑎᒃ 
ᐱᓇᔪᒃᑕᐅᒐᔭᕐᓂᖏᓐᓂᒃ ᐊᕐᕌᒎᓄᑦ 100-ᓄᑦ ᓯᕗᓂᒃᓴᒧᓪᓗ ᑕᐅᕗᖓ.  ᐅᓄᕐᓂᖏᓐᓂᑦ ᐊᐃᕕᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ (K) 
ᐋᖅᑭᒡᑕᐅᓪᓗᓂ 20,000-ᓂᒃ ᐊᐃᕕᖃᕐᓗᓂ ᐊᒻᒪ ᐃᓱᒪᒋᓐᖑᐊᕐᓗᒍ ᐅᓄᕐᓂᖅᐹᖑᔪᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ 
ᐅᓄᕐᓂᖃᖅᑎᓪᓗᒋᑦ ᐊᐃᕕᑦ 10,000-ᓂᒃ. ᐃᓘᓐᓇᖏᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᑦ ᐊᑐᓂ 
ᓴᖅᑭᑦᑎᓚᐅᖅᑐᑦ ᐊᑯᓐᓂᕆᔭᐅᔪᓐᓇᖅᑐᒥᒃ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᖁᕝᕙᓯᖕᓂᖅᓴᐅᓪᓗᓂ 
ᐅᓄᕐᓂᖅᐹᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᑦ (MSY) ᐃᓗᐊᓂ ᐊᕐᕌᒍᑦ ᐊᕙᑎᑦ (ᐊᔾᔨᓐᖑᐊᖅ. 2). 

ᐊᐅᓚᓂᕆᔭᖓᓂ ᐊᔾᔨᒌᓐᖏᐊᕐᔪᒃᑐᓂᒃ ᑕᑯᓚᐅᖅᑐᑦ ᐊᑯᓐᓂᕆᔭᐅᔪᒥᒃ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᓯᑎᓪᓗᒋᑦ 
ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᖃᓄᐃᓐᓂᐅᔪᓂᒃ ᐆᒃᑐᕋᐅᑎᖃᖅᑎᓪᓗᒋᑦ.  ᖁᕝᕙᓯᖕᓂᖅᓴᐅᒐᔭᕐᓂᖓᓂᒃ ᐅᓄᕐᓂᖅᐹᑦ 
ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᑕ ᑭᖑᕐᖓᒍᑦ ᐊᕐᕌᒍᑦ 100 ᐊᓂᒍᖅᑎᓪᓗᒋᑦ ᑖᓐᓇ ᖁᕝᕙᓯᓚᐅᖅᑐᖅ (ᐅᖓᑖᓃᓚᐅᖅᑐᖅ 
75 ᐳᓴᓐ ᐆᒃᑐᕋᐅᑎᓕᐊᑦ ᐅᓄᕐᓂᖏᑕ ᐊᐃᕕᑦ). ᐃᓚᖏᑦ ᐊᔾᔨᒌᓚᐅᖏᑦᑐᑦ ᐅᓄᕐᓂᕆᔭᖏᑕ ᐊᐅᓚᓂᕆᔭᖏᑦ, 
ᑭᓯᐊᓂᓕ ᑖᒃᑯᐊ ᐊᔾᔨᒌᖏᓐᓂᕆᔭᖏᑦ ᑕᐃᒪᐃᑦᓴᐃᓐᓇᖃᑦᑕᓚᐅᖏᑦᑐᑦ ᐊᑐᓂ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᓂ 
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ᐊᒃᑐᐃᓂᖏᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᓂᒃ 
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ᐆᒃᑐᕋᐅᑎᓪᓗᒋᑦ, ᓇᓗᓇᐃᖅᓯᕗᑦ ᓇᓗᔭᐅᓂᖓᓂᒃ ᕿᑐᕐᖏᐅᕐᓂᕆᕙᒃᑕᖏᑕ ᓱᒃᑲᓂᕆᔭᖓᓂᒃ, ᐊᒻᒪ ᖃᓄᑎᒋ 
ᐅᓄᕐᓂᖃᖅᑎᒋᓗᑎᒃ ᐆᒪᔪᕋᓱᐊᕐᓂᖃᕐᓗᑎᒃ ᐆᒃᑐᕋᐅᑎᓕᐅᕈᓐᓇᕐᒪᖔᑕ. 

ᑐᒡᓕᐊᓂ ᐱᐅᓯᐅᔪᒥ, ᐆᒃᑐᕋᐃᓚᐅᖅᑐᒍᑦ ᐊᑐᕐᖢᒋᑦ ᐊᒡᒍᖅᑐᖅᓯᒪᓂᕐᒥ ᐅᓄᕐᓂᐅᔪᑦ ᐆᒃᑐᕋᐅᑎᖓᓂᒃ. ᑖᓐᓇ 
ᐆᒃᑐᕋᐅᑎᒋᔭᐅᔪᖅ ᐋᖅᑭᒡᑕᐅᓪᓗᓂ ᐅᓄᕐᓂᕆᔭᖏᓐᓄᑦ ᓈᓴᖅᑕᐅᓯᒪᓂᑯᓄᑦ ᐊᒻᒪᓗ ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ 
ᐅᓄᕐᓂᕆᒐᔭᖅᑕᖏᑦ ᐋᖅᑭᒡᑕᐅᑎᓪᓗᑎᒃ.  ᑖᓐᓇ ᐆᒃᑐᕋᐅᑎ ᒥᒃᓴᐅᓴᒃᓯᓚᐅᖅᑐᖅ ᐊᕐᕌᒍᓄᑦ ᑕᓪᓕᒪᓄᑦ 
ᐊᑐᖅᑕᐅᒐᔭᖅᑐᓄᑦ, ᐊᒻᒪ ᐆᒃᑐᕋᐃᓪᓗᑎᒃ ᐅᓄᕐᓂᕆᒐᔭᓐᖑᐊᖅᑕᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᓯᓪᓗᑎᒃ. ᑖᓐᓇ ᐆᒃᑐᕋᐅᑎ 
ᐋᖅᑭᒡᓱᖅᑕᐅᒃᑲᓐᓂᕐᖢᓂ ᐱᑲᓯᐅᔾᔨᓕᕐᖢᑎᒃ ᓄᑖᒥᒃ ᐆᒃᑐᕋᖅᑕᐅᓯᒪᔪᒥᒃ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᔪᓂᒃ 
ᐋᖅᑭᒡᓯᓪᓗᑎᒃ ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ.  ᑖᓐᓇ ᐆᒃᑐᕋᐅᑎᐅᔪᖅ ᐆᒃᑐᕋᖅᑕᐅᓚᐅᖅᑐᖅ 
ᐊᕐᕕᓂᓖᖅᓱᕐᖢᑎᒃ (6-ᖏᖅᓱᕐᖢᑎᒃ) ᑲᑎᓪᓗᒋᑦ ᓯᕗᓂᒃᓴᒧᑦ 35-ᓄᑦ ᐊᕐᕌᒍᓄᑦ ᒥᒃᓴᐅᓴᒃᓯᓪᓗᑎᒃ. ᑖᒃᑯᐊ ᐱᖓᓱᑦ 
ᐊᔾᔨᒌᖏᑦᑐᑦ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ. ᑐᓐᖓᕕᒋᔭᐅᔪᖅ ᐋᖅᑭᔨᑕᐅᓪᓗᓂ ᐊᔾᔨᒋᓪᓗᓂᐅᒃ 
ᐊᕐᕌᒍᑕᒫᓐ ᐱᔭᐅᔪᓐᓇᓪᓗᐊᖅᑐᑦ ᐅᓄᕐᓂᕆᒐᔭᖅᑕᖏᑦ  [Ot ~ (1,1,1,1,1)], ᓯᕗᓂᐊᓄᑦ ᐃᓱᓕᑦᑐᑦ ᐊᖑᔭᐅᔪᑦ [Ot ~ 
(2,0,2,0,1)] ᑐᓄᐊᓄᑦ ᐃᓱᓕᑦᑐᑦ ᐊᖑᔭᐅᔪᑦ [Ot ~ (1,0,2,0,2)].  

ᐃᓘᓐᓇᖏᑦ ᐊᑐᖅᑕᐅᓪᓗᑎᒃ ᐊᔾᔨᒌᖏᑦᑐᑦ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᖅᓯᕚᓪᓕᓚᐅᖅᑐᑦ ᐅᓄᕐᓂᕆᔭᐅᔪᓐᓇᖅᑐᑦ, 
ᑭᓯᐊᓂᓕ ᐅᓄᕐᓂᖏᑦ ᖁᕝᕙᓯᖕᓂᖅᓴᐅᔪᓐᓇᕐᓂᖓ ᐅᓄᕐᓂᖅᐹᑦ ᐊᕐᕌᒍᒥ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᓄᖑᑦᓯᕙᓪᓕᐊᖏᓪᓗᑎᒃ 
ᐅᓄᕐᓂᖏᑕ ᑕᐃᒪᐃᓕᓚᐅᖅᑐᖅ ᐅᓄᕐᓂᖃᓚᐅᖅᑐᖅ ᑭᓯᐊᓂ 0.5-ᓂᒃ  ᑭᖑᕐᖓᒍᑦ 35  ᐊᕐᕌᒍᑦ ᐊᓂᒍᖅᑎᓪᓗᒋᑦ.  
ᐅᓄᕐᓂᕆᔭᖏᑦ ᐅᑎᕐᔫᒥᓗᑎᒃ ᐅᓄᖅᓯᕙᓪᓕᐊᓚᐅᖏᑦᑐᑦ ᐅᖓᑖᓄᑦ ᐅᓄᕐᓂᖅᐹᑦ ᓄᖑᑦᓯᕙᓪᓕᐊᖏᓪᓗᑎᒃ 
ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐊᕐᕌᒎᒥ ᓱᒃᑲᐃᓐᓂᓴᐅᓚᐅᖅᑐᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖏᑦ, ᑭᓯᐊᓂᓕ ᖃᐅᔨᔭᐅᔪᑦ ᐃᓱᐊᓂ 
ᓱᕐᕋᓗᐊᓚᐅᖏᑦᑐᑦ ᐊᔾᔨᑲᓴᖃᕐᖢᑎᒃ ᐊᓯᖏᓐᓂᒃ ᐆᒃᑐᕋᐅᑎᓕᐊᖑᓯᒪᔪᓂᒃ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᓂᒃ (ᐊᔾᔨᓐᖑᐊᖅ 3). 
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ᐊᔾᔨᓐᖑᐊᖅ 2. ᒥᒃᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ ᐊᓯᔾᔨᖅᐸᑕ ᐅᓄᕐᓂᕆᔭᖏᑦ ᐊᐃᕕᑦ ᒪᓕᒡᓯᒪᓗᑎᒃ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐅᓄᕐᓂᖃᕐᓗᑎᒃ 
ᐊᐃᕕᖅᑕᐅᒐᔭᖅᑐᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᔪᑦ ᐊᕐᕌᒍᑦ 100 ᐃᓗᐊᓂ.  ᐊᐅᐸᖅᑐᑦ ᑎᑎᖅᓯᒪᔪᑦ ᐅᓄᕐᓂᖏᑦ ᐊᐃᕕᑦ ᒪᓕᒡᓗᒋᑦ 
ᐊᐃᕕᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ (MSY). ᑖᒃᑯᐊ ᑕᖅᓴᖏᑦ ᓄᖅᑲᖅᑕᓪᓛᓯᒪᔪᑦ ᑭᒡᒐᖅᑐᐃᔪᑦ 95 ᐳᓴᖓᓐᓂᒃ 
ᐅᒃᐱᕆᔭᐅᔪᑦ ᐅᓄᕐᓂᕆᔭᖏᑦ ᒥᒃᓴᐅᓴᒃᑕᐅᓪᓗᑎᒃ ᓯᕗᓂᒃᓴᒧᑦ ᐊᑐᕐᖢᑎᒃ ᐅᓄᕐᓂᕐᓂᒃ ᑖᒃᑯᓂᖓᑦᓴᐃᓐᓇᖅᑕ ᐊᐃᕕᖅᑕᐅᓚᐅᖅᑐᑦ 
ᐅᓄᕐᓂᖏᓐᓂᑦ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐃᓗᐊᓂ (ᑐᓐᖓᕕᖓ ᐆᒃᑐᕋᐅᑎᐅᑉ ᐱᐅᓯᐅᔪᓂᒃ). ᒥᒃᓴᐅᓴᒃᑕᐅᓯᒪᔪᑦ ᐊᑐᕐᖢᑎᒃ ᐅᓄᕐᓂᖏᑦ 
ᐱᒋᐊᕈᑎᖃᖢᑎᒃ ᑐᖔᓃᑦᑐᓂᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐅᓄᕐᓂᖅᐹᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᑕ MSY (N=5000) ᐊᒻᒪ 
ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖏᓐᓄᑦ ᐅᑎᖅᔫᒥᓂᖓ ᓱᒃᑲᓂᖃᖅᑎᑕᐅᓪᓗᓂ 0.5-ᒥᒃ (ᖁᓪᓕᖅ ᓴᐅᒥᖓᓂ), ᐱᒋᐊᕐᕕᖃᕐᖢᑎᒃ  
ᐅᓄᕐᓂᖃᖅᑎᑕᐅᓪᓗᑎᒃ  ᐅᓄᕐᓂᖅᐹᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᒃ MSY ᐅᓄᕐᓂᖃᕐᖢᑎᒃ 
(N=10,000) ᐊᒻᒪ ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖏᓐᓄᑦ ᐅᑎᖅᔫᒥᓂᖓ ᓱᒃᑲᓂᖃᖅᑎᑕᐅᓪᓗᓂ 0.5-ᒥᒃ (ᐊᓪᓕᖅ ᓴᐅᒥᖓᓂ), 
ᐱᒋᐊᕈᑎᖃᖢᑎᒃ ᑐᖔᓃᑦᑐᓂᒃ ᐅᓄᕐᓂᖅᐹᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᑕ MSY (N=5,000) ᐊᒻᒪ 
ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖏᓐᓄᑦ ᐅᑎᖅᔫᒥᓂᖓ ᓱᒃᑲᓂᖃᖅᑎᑕᐅᓪᓗᓂ 1 (ᖁᓪᓕᕐᒥ ᑕᓕᖅᐱᐊᓂ) ᐊᒻᒪ ᐱᒋᐊᕐᕕᕐᖢᑎᒃ 
ᐅᓄᕐᓂᖃᖅᑎᑕᐅᓪᓗᑎᒃ ᐅᓄᕐᓂᖅᐹᑦ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ MSY (N=10,000) ᐅᑎᕐᔫᒥᓂᖏᓐᓄᑦ 
ᐅᓄᖅᓯᕙᓪᓕᐊᓂᖓᑦ ᓱᒃᑲᓂᖃᕐᖢᓂ 1 (ᐊᓪᓕᖅ ᑕᓕᖅᐱᐊᓂ).  ᐊᕐᕌᒍᑕᒫᓐ ᐊᐃᕕᖅᑕᐅᔪᑦ ᐅᓄᕐᓂᖏᑦ ᐊᔾᔨᒌᖃᑦᑕᓐᖏᑎᓪᓗᒋᑦ, 
ᑭᓯᐊᓂᓕ ᑲᑎᓪᓗᒋᑦ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᐃᓗᐊᓂ ᐊᐃᕕᖅᑕᐅᓯᒪᔪᑦ ᐅᖓᑖᓄᐊᖏᓪᓗᑎᒃ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ 
ᐊᐃᕕᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᑦ 5*PBR.  
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ᐊᔾᔨᓐᖑᐊᖅ 3. ᑕᐃᒪᐃᑦᑐᓐᓇᕐᓂᖓ ᐅᓄᕐᓂᕆᔭᖏᑦ ᖁᕝᕙᓯᖕᓂᖅᓴᐅᑎᓪᓗᒋᑦ ᐅᓄᕐᓂᖅᐹᑦ ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ 
ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓂᑦ  (MSY) ᐅᓄᕐᓂᖃᖅᑎᓪᓗᒋᑦ 10,000 ᑭᖑᕐᖓᒍᑦ ᐆᒃᑐᕋᐅᑎᖃᓚᐅᖅᑎᓪᓗᒋᑦ ᐅᓄᕐᓂᖅᐹᑦ 
ᓄᖑᑦᑎᕙᓪᓕᐊᖏᓪᓗᑎᒃ ᐱᔭᐅᔪᓐᓇᖅᑐᑦ ᐅᓄᕐᓂᖏᓐᓄᑦ ᒥᒃᓴᐅᓴᒃᓯᑎᓪᓗᒋᑦ ᐊᑐᖅᑕᐅᓪᓗᑎᒃ ᐊᕐᕌᒍᓄᑦ 35-ᓄᑦ ᓯᕗᓂᒃᓴᒧᑦ 
ᒥᒃᓴᐅᓴᒃᓯᓚᐅᖅᑐᑦ. ᐱᖓᓱᓂᒃ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐊᖑᓇᓱᖕᓂᐅᒐᔭᖅᑐᓂᒃ ᐊᑐᕐᖢᑎᒃ ᐅᑯᓂᖓ (ᐊᖑᔭᐅᔪᑦ=PBR*Ot) 
ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ: ᑐᓐᖓᕕᖓ Ot=(1,1,1,1,1), ᓯᕗᓂᐊᒍᑦ ᐃᓱᓕᑎᓪᓗᒍ Ot=(2,0,2,0,1), ᑐᓄᐊᓂ ᐃᓱᓕᑎᓪᓗᒍ  
Ot=(1,0,2,0,2).  

ᖃᐅᔨᒪᔭᐅᖏᑦᑐᑦ 
ᑕᕝᕙᓂ ᖃᐅᔨᓴᐃᓂᐅᔪᒥ, ᐃᒪᓐᓇ ᐃᓱᒪᖃᓚᐅᖅᑐᑦ ᐊᖑᑕᐅᓂᖏᑦ ᐊᐃᕕᑦ ᐊᒻᒪ ᐊᕐᓇᐅᑎᖏᑦ ᐊᖑᔭᐅᕙᒃᑐᑦ 
ᐅᓄᕐᓂᖏᑦ ᐊᔾᔨᒌᒃᑎᓪᓗᒋᑦ ᒪᓕᒡᑕᐅᓪᓗᑎᒃ ᐊᐃᕕᑦ ᐅᓄᕐᓂᖏᑦ. ᑕᐃᒪᓕ ᐊᑐᖃᑦᑕᕐᓂᖅᐸᑕ ᓇᓕᐊᖕᓂᒃ ᐊᖑᑎᓂ 
ᐊᕐᓇᓂᒡᓘᓐᓃᑦ ᐊᐃᕝᕙᒋᐊᖃᕐᓂᕐᒥᒃ ᐊᔾᔨᒋᒐᔭᓐᖏᑕᖓ ᐊᒃᑐᐃᓂᕆᔭᖓ ᑖᔅᓱᒪ ᖃᐅᔨᓴᐃᓂᕐᒥ ᖃᐅᔨᔭᐅᔪᑦ. 

ᑖᒃᑯᐊ ᐆᒃᑐᕋᐅᑎᓕᐊᖑᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ ᐃᓱᒪᓕᐅᕋᑕᐅᓪᓗᑎᒃ ᕿᑐᕐᖏᐅᕐᓂᕆᔭᖏᓐᓂᒃ. ᐊᕙᑎᑦᑎᓐᓂ 
ᐊᓯᔾᔨᕐᓂᖅᐸᑦ ᕿᑐᕐᖏᐅᕐᓂᕆᔭᖏᑦ ᐊᐃᕕᑦ ᐅᖓᑖᓄᐊᕐᓂᖅᐸᑕ ᖃᐅᔨᒪᔭᐅᖏᑦᑎᐊᒻᒪᕆᒃᑐᑦ, ᐊᔾᔨᒋᓐᖏᑕᖓᓂᒃ 
ᖃᐅᔨᒐᔭᖅᑐᑦ ᑖᒃᑯᓇᓐᖓᑦ ᐆᒃᑐᕋᐅᑎᓂᑦ ᖃᐅᔨᓴᐅᑎᖃᖅᑎᓪᓗᒋᑦ.  

ᐃᓱᒪᓕᐊᖑᔪᑦ 
ᑕᒪᒃᑮᒃ ᖃᐅᔨᔭᐅᔪᑦ ᐱᐅᓯᔪᒃ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᑦ ᐃᒪᐃᓕᖓᕗᑦ ᐊᑐᖅᑕᐅᑎᓪᓗᒋᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᓂᒃ ᑰᑕᑦ 
ᐊᐅᓚᓂᖃᖅᑎᓪᓗᒋᑦ ᐊᒃᑐᐃᓂᖃᕐᓂᐊᖏᑦᑐᖅ ᐅᓄᕐᓂᖏᓐᓂᒃ ᐊᑐᖅᑕᐅᓚᐅᓱᖓᖅᐸᑕ ᑲᑎᓪᓗᒋᑦ ᐊᐃᕕᒐᒃᓴᑦ 
ᐅᖓᑖᓄᐊᖅᓯᒪᔭᕆᐊᖃᖏᓐᓂᖅ ᒪᓕᒡᓗᒋᑦ ᑕᒃᑯᐊ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᕿᒡᓕᓕᐊᕆᔭᐅᓯᒪᔪᑦ ᐊᐅᓚᑕᐅᓂᕆᕙᒃᑲᖏᑦ 
ᐊᐃᕕᖅᑕᐅᕙᒃᑐᑦ ᐅᓄᕐᓂᖏᑦ ᒪᓕᒡᓗᒋᑦ. 

  



ᑯᐃᐸᐃᒡᒥ ᐊᒻᒪ ᑲᓇᑕᑉ ᕿᑎᐊᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᕐᒧᓪᓗ 
ᐊᒃᑐᐃᓂᖏᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᓂᒃ 

ᐊᐃᕕᒐᒃᓴᖃᖅᑎᓪᓗᒋᑦ ᑰᑕᐃᑦ ᐊᐅᓚᓂᖏᑎᒍᑦ  
 

8 

ᐊᓯᖏᑦ ᐃᓱᒪᒃᓴᖅᓯᐅᕈᑎᒃᓴᑦ 
ᑕᐃᒪᓕ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᑭᒡᓕᖏᑦ ᐊᔾᔨᒌᒥᒃ ᐅᓄᕐᓂᖃᕐᓗᑎᒃ ᑐᓂᐅᖅᑲᖅᑕᐅᖃᑦᑕᖅᐸᑕ ᐃᓗᐊᓂ 
ᒥᐊᓂᖅᓯᕕᐅᑉ ᐸᕐᓇᐅᑎᓕᐊᖑᓯᒪᔪᑉ ᐊᑐᖅᑕᐅᓂᐊᕐᓗᓂ, ᑕᐃᒪᐃᓕᖓᑎᓪᓗᒍ ᐋᖅᑭᒋᐊᕆᔪᓐᓇᖅᑐᑦ ᐊᐃᕕᖅᑕᐅᔪᒃᓴᑦ 
ᐅᓄᕐᓂᖏᓐᓂᒃ ᓂᕆᐅᓇᖏᑦᑐᒥᒃ ᓯᓚᒥ ᖃᓄᐃᑦᑐᖃᖅᑎᓪᓗᒍ. ᑕᐃᒪᓕ ᐃᓘᓐᓇᖏᑦ ᑲᑎᓐᖓᔪᑦ ᐆᒪᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ 
ᑭᒡᓕᖏᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔪᑦ ᒥᐊᓂᖅᓯᕕᖕᒧᑦ ᐊᑐᖅᑕᐅᓂᐊᕐᓗᓂ ᐊᕐᕌᒍᒥ ᐊᑕᐅᓯᕐᒥ ᓄᖑᑕᐅᒃᐸᑕ ᓂᕕᖓᑖᖏᑦ 
ᐊᐃᕕᒐᒃᓴᑦ, ᐃᓄᐃᓴᒡᓕᖅᓯᒋᐊᕋᔭᖅᑐᖅ ᒥᐊᓂᖅᓯᔨᑦ ᐊᓯᔾᔨᖅᓯᔪᓐᓇᕐᓂᕆᔭᖓᑦ ᓂᕆᐅᓇᖏᑦᑐᒥᒃ ᑎᑭᑦᑐᖃᕐᓂᖅᐸᑦ. 

ᑐᓴᒐᒃᓴᑦ ᐅᑯᓇᓐᖓᑦ ᐱᔭᐅᔪᑦ 
ᑖᒃᑯᐊ ᑭᒡᓕᓯᓂᐊᖅᑎᑦ ᐅᖃᐅᔾᔨᒋᐊᕆᓪᓗᑎᒃ ᐅᓂᑳᓕᐊᖏᑦᑦ ᐱᒋᐊᖅᓯᒪᕗᑦ ᐊᒃᑑᕙ 17-21, 2016 ᐊᑦᓛᓐᑎᖕᒥ 
ᐊᐃᕕᖏᓐᓂᑦ ᐊᓯᔾᔨᑲᑕᒍᓐᓇᖅᑐᑦ ᐊᐃᕕᒐᒃᓴᑦ ᑰᑕᖏᓐᓄᑦ ᐅᖃᐅᔾᔨᒋᐊᕈᑎᑦ. ᐃᓚᖃᒃᑲᓐᓂᕐᖢᑎᒃ ᑎᑎᕋᖅᓯᒪᔪᓂᒃ 
ᑲᑎᒪᓂᕐᒥᓐᖔᖅᑐᓂᒃ ᑕᑯᒃᓴᐅᑎᑕᐅᕙᒃᑐᑦ ᐅᕙᓂ Fisheries and Oceans Canada (DFO) Science Advisory 
Schedule ᐊᑐᐃᓐᓇᕈᖅᑎᑕᐅᕙᓪᓕᐊᓂᖏᑦ ᒪᓕᒡᓗᒋᑦ. 

ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ. 2015. ᐊᑐᖅᑕᐅᔪᓐᓇᕐᓂᖏᑦ ᐋᕿᒋᐊᖅᑕᐅᔪᓐᓇᖃᑦᑕᕐᓗᑎᒃ ᑕᒪᐃᓐᓂᒃ ᑲᑎᓪᓗᒋᑦ ᐊᕐᕋᒍᑕᒫᖅ 
ᑐᒐᓖᑦ ᐱᑕᖅᑕᐅᔪᓐᓇᕐᓂᖏᓐᓄᑦ (ᖃᐅᔨᓴᖅᑎᖏᓐᓄᑦ ᑕᐃᔭᐅᔪᑦ ᓛᑎᓐᑎᑐᑦ (Monodon monoceros). DFO 
Can. Sci. Advis. Sec. Sci. Advis. Rep. 2015/006. 

Hammill, M.O., Young, R.A., and Mosnier, A. 2016. Evaluating impacts of a flexible quota system 
on walrus harvesting. DFO Can. Sci. Advis. Sec. Res. Doc. 2016/112. iv + 17 p. 

Richard, P.R. and Young, R. 2015. Evaluation of the sustainability of a flexible system of total 
allowable annual catches of narwhals (Monodon monoceros). DFO Can. Sci. Advis. Sec. Res. 
Doc. 2015/006. v + 13 p. 

Wade, P.R. 1998. Calculating limits to the allowable human-caused mortality of cetaceans and 
pinnipeds. Mar. Mamm. Sci. 14: 1-37. 

http://www.isdm-gdsi.gc.ca/csas-sccs/applications/events-evenements/index-eng.asp
http://www.isdm-gdsi.gc.ca/csas-sccs/applications/events-evenements/index-eng.asp
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2016/2016_112-eng.html
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2016/2016_112-eng.html
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2015/2015_006-eng.html
http://www.dfo-mpo.gc.ca/csas-sccs/Publications/ResDocs-DocRech/2015/2015_006-eng.html
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