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 ᐊᔾᔨᓐᖑᐊᖅ 1. ᓄᓇᓐᖑᐊᖓ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓ 
ᐱᖃᓯᐅᑎᓪᓗᓂ ᐸᓐᓂᖅᑑᖅ  ᐊᒻᒪ ᖃᓯᒋᔾᔭᐃᑦ  
ᑎᑎᖅᓯᒪᔪᑦ. 

ᐃᓗᓕᖏᑦ:   
ᐃᖃᓗᐲᑦ (Salvelinus alpinus (Linneaus)) ᓇᒥᕈᓘᔮᖅᑐᑦ ᐅᑭᐅᑕᖅᑐᒥᑦ ᐊᒻᒪ ᐱᒻᒪᕆᐅᔪᑦ ᑮᓇᐅᔭᓕᐅᕋᓱᓐᓂᕐᒧᑦ ᐊᒻᒪ 
ᓂᕿᔅᓴᓄᑦ ᐃᓄᓐᓄᑦ. ᐃᖃᓗᐃᑦ ᖃᓯᒋᔾᔭᓂᑦ, ᐱᒻᒪᕆᐅᔪᑦ ᓄᓇᓕᒻᒧᑦ ᐸᓐᓂᖅᑑᒧᑦ, ᓄᓇᕗᑦ. ᐃᖃᓗᑦᑕᐅᖃᑦᑕᖅᑐᑦ 
ᓇᒦᓐᓂᖓᓂᑦ II ᖃᐅᔨᓴᓂᕐᒧᑦ ᓚᐃᓴᓐᓯᒧᑦ 1989−ᒥᓂᑦ. ᑰᑕᒋᒋᐊᓐᖓᓚᐅᖅᓯᒪᔭᖏᑦ ᖃᓯᒋᔾᔭᓄᑦ 
ᓴᖅᑭᖅᑎᑕᐅᓚᐅᖅᓯᒪᔪᑦ ᑐᓐᖓᓂᖃᖅᑐᑎᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᓄᐊᑕᐅᔪᑦ 1982 ᐊᒻᒪ 
1984.  
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ (DFO) ᓄᓇᒥᐅᑕᓂᑦ ᐊᐅᓚᑦᑎᔩᑦ ᐱᔪᒪᓚᐅᖅᑐᑦ ᐅᓪᓗᒥᒨᖓᔪᓂᑦ ᓇᓗᓇᐃᔭᖅᓯᒪᔪᓂᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᓄᐊᑕᐅᔪᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᐃᖃᓗᖏᓐᓄᑦ. ᐊᕕᑦᑐᖅᓯᒪᔪᒥᑦ ᐅᖃᐅᔨᒋᐊᓂᕐᒧᑦ 
ᐱᕙᓪᓕᐊᓂᖃᓚᐅᖅᑐᑦ ᖃᐅᔨᓴᖅᑐᑎᑦ ᖃᓄᐃᓕᖓᓂᖏᓐᓂᑦ ᖃᓯᒋᔾᔭᐃᑦ ᑕᓯᖓᓂ (ᖃᓯᒋᔾᔭᐃᑦ) ᐃᖃᓗᐱᖏᓐᓂᑦ ᐊᒻᒪ 
ᐊᑐᓕᖁᔨᓪᓗᑎᑦ ᐊᑯᓂᐅᔪᒧᑦ ᐸᕐᓇᐅᒻᒥᑦ ᑕᕝᕗᖓ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ. 

ᓇᐃᓕᒋᐊᖅᓯᒪᔪᐃᑦ ᐅᖃᐅᓯᑦ ᐱᒻᒪᕆᐅᓂᖏ  
• ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᑦ ᐃᖃᓗᑦᑕᐅᖃᑦᑕᖅᓯᒪᔪᑦ ᓈᒦᓐᓂᖓ IIᒦᑦᑐᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᓇᐃᓴᓐᓯᒧᑦ 

1989−ᒥᓂᑦ. 

• ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᑐᖃᖅ, ᐃᖃᓗᒐᓱᑉᐸᓚᐅᖅᑐᑦ ᐅᑭᐅᒃᑯᑦ ᖃᓯᒋᔾᔭᓂᑦ ᑕᓯᖓᓂᑦ. 
ᒫᓐᓇᕋᑖᖑᓯᒪᓕᖅᑐᖅ ᐃᖃᓗᒐᓱᖃᑦᑕᓕᓚᐅᖅᑐᑦ ᐊᐅᔭᒃᑯᑦ ᖃᓯᒋᔾᔭᓂᑦ. 
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• ᖃᓄᐃᓪᓕᕆᔭᖏᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᒫᓐᓇᐅᔪᒥᑦ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ 
ᓄᖑᓴᐃᓗᐊᖅᑑᔮᖏᑦᑐᑦ.  

• ᖃᐅᔨᓴᖅᑕᐅᑲᓐᓂᖁᔨᔪᑦ ᑕᕝᕗᖓ ᐃᖃᓗᖏᓐᓄᑦ ᐱᖃᓯᐅᑎᓗᑎᑦ ᐃᒻᒥᒃᑯᑦ−ᐃᖃᓗᓕᕆᓂᕐᒧᑦ 
ᖃᐅᔨᓴᓂᕐᒥᑦ. 

ᖃᐅᔨᒋᐊᕈᑏᑦ, ᐱᒋᐊᕈᑏᑦ  
ᖃᐅᔨᓴᕐᓂᐊᕐᓗᒋᑦ ᖃᓄᐃᓕᖓᓂᖏᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᒧᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐅᖃᐅᔾᔨᒋᐊᖅᑏᑦ 
ᐱᕙᓪᓕᐊᓂᖓ (RAP) ᑲᑎᒪᓂᖃᓚᐅᖅᑐ ᐃᖃᓗᓐᓂ ᔮᓐᓄᐊᕆ 10-11, 2011. ᑲᑎᒪᖃᑕᐅᓚᐅᖅᑐᑦ 
ᐸᓐᓂᖅᑑᒥ ᐆᒪᔪᕐᓂᐊᑎᒃᑯᑦ ᑲᑎᒪᔨᖏᑦ (HTO), ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ, ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᑦ 
ᐃᖃᓗᓕᕆᔨᒃᑯᑦ ᓇᑦᑎᓕᕆᔨᒃᑯᑦ, ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᓕᕆᕕᒃ, ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ (DFO) - 
ᓄᓇᒦᓐᖔᖅᑐᓂᑦ ᐊᐅᓚᑦᑎᔩᑦ, ᐊᒻᒪ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐱᓕᕆᐊᖅ, ᐊᒻᒪ ᓯᓚᑦᑐᓴᕐᕕᒃᔪᐊᖅ ᒫᓂᑑᐸ ᐊᒻᒪ ᐳᕆᑎᔅ 
ᑲᓚᒻᐱᐊ. 

ᐆᒪᔪᓂᑦ ᖃᐅᔨᓴᕐᓂᖅ 
ᒪᕐᕉᒃ ᐊᔾᔨᒌᖏᑦᑐᑦ ᐃᖃᓗᐲᑦ – ᐃᖃᓗᐲᑦ ᐊᒻᒪ ᑎᓱᔪᐃᑦᑐᑦ ᖃᓯᒋᔾᔭᓃᑦᑐᑦ. ᐊᔾᔨᒌᖏᓐᓂᖃᖅᑐᑦ 
ᐅᑎᖅᑕᖃᑦᑕᕐᓂᖏᑦ, ᐱᕈᖃᑦᑕᕐᓂᖏᑦ, ᐊᒻᒪ ᐊᕐᕌᒍᖏᑦ ᐊᒻᒪ ᐊᖏᓂᖏᑦ ᐃᖃᓗᓪᓚᕆᕈᕋᑖᖅᑎᓪᓗᒋᑦ. 
ᑎᓱᖃᑦᑕᖅᑐᑦ ᐃᖃᓗᐃᑦ ᐃᒥᑦᑎᐊᕙᓐᓂᑦ ᑕᕆᐅᕐᒧᑦ ᑎᓱᔪᐃᑦᑐᑦ ᐃᒥᑦᑎᐊᕙᒦᖏᓐᓇᑎᓪᓗᒋᑦ ᑭᓯᐊᓂ 
ᑕᕆᐅᕐᒨᕈᓐᓇᖅᑐᑦ (ᓚᐅᕕᓐ ᐱᓕᕆᖃᑎᖏᓪᓗ 2009). ᑎᓱᔪᐃᑦᑐᑦ ᐃᖃᓗᓪᓚᕆᕈᖅᓴᕋᐃᓐᓂᖅᓴᐃᑦ ᓴᓂᐊᓂ 
ᑎᓱᖃᑦᑕᖅᑐᓂᑦ. ᑎᓱᖃᑦᑕᖅᑐᑦ ᑐᕌᖅᑕᐅᔪᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑮᓇᐅᔭᓕᐅᕋᓱᐊᓂᒃᑯᑦ ᐱᐅᓂᖅᓴᐅᓂᖏᓐᓄᑦ. 
ᑭᓯᐊᓂᓕ, ᑕᒪᒃᑭᒃ ᐊᑦᑐᖅᑕᐅᔪᓐᓇᖅᑐᑦ ᐃᖃᓗᑦᑕᐅᖃᑦᑕᕐᓂᖏᓐᓄᑦ. ᒫᓐᓇᐅᐃᔪᒥᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ 
ᐱᔾᔪᑎᖃᓗᐊᖅᑐᑦ ᑎᓱᖃᑦᑕᖅᑐᓂᑦ ᐃᖃᓗᐱᓐᓂᑦ, ᐃᖃᓗᒃ ᓇᓗᓇᐃᖅᑕᐅᔪᖅ ᑎᓱᔪᐃᑦᑑᓪᓗᓂ ᐲᖅᑕᐅᓯᒪᔪᑦ 
ᐃᖃᓗᕈᕇᓪᓚᕆᒃᓯᒪᔪᓄᑦ ᐊᑦᑐᐊᓂᓕᓐᓄᑦ ᖃᐅᔨᓴᓂᕐᒥᑦ.  

ᐃᖏᕋᓂᕆᕙᑦᑕᖏᑦ ᖃᓯᒋᔾᔭᓂᑦ ᑎᓱᖃᑦᑕᖅᑐᑦ ᐃᖃᓗᖏᑦ ᖃᐅᔨᓴᖅᑕᐅᓪᓚᕆᔅᓯᒪᖏᑦᑐᑦ. ᑭᓯᐊᓂᓕ, 
ᐃᓱᒪᒋᔭᐅᔪᖅ ᐊᔾᔨᖏᓐᓂᑦ ᒪᓕᖃᑦᑕᖅᑐᑦ ᐊᓯᖏᓐᓂᑦ ᐃᖃᓗᓐᓂᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ. ᑎᓱᖃᑦᑕᖅᑐᑦ 
ᐃᖃᓗᐲᑦ ᐃᒥᑦᑎᐊᕙᒦᓐᖔᐸᑦᑐᑦ ᑕᕆᐅᕐᒨᖅᑐᑎᑦ ᓂᕆᓇᓱᑦᑐᑎᑦ ᐅᐱᕐᖓᔅᓵᖓᓂ ᓯᑯᐃᕋᑖᖅᑎᓪᓗᒍ, 
ᐊᕐᕌᒍᑕᒫᑦ ᒪᐃᕈᔪᒻᒥ ᐊᒻᒪ ᔫᓂᒥᑦ (Moore 1975). ᐱᒋᐊᖅᑐᓂ ᐊᐅᔭᐅᒍᓐᓃᓕᖅᑎᓪᓗᒍ, ᓄᓐᖑᖏᓐᓂ ᔪᓚᐃ 
ᐊᒻᒪ ᐋᒡᒌᓯ ᒪᔪᓕᖃᑦᑕᖅᑐᑦ ᐃᒥᑦᑎᐊᕙᒧᑦ ᓇᔪᖃᑦᑕᖅᑕᖏᓐᓄᑦ ᓱᕙᐃᔭᖅᑐᑎᑦ ᐊᒻᒪ/ᐅᕝᕙᓘᓐᓃᑦ 
ᐅᑭᐊᓪᓕᓪᓗᑎᑦ. ᐅᓕᓐᓂᕆᖃᑦᑕᖅᑕᖏᑦ ᐅᖃᐅᓯᐅᔪᑦ ᐸᓐᓂᖅᑑ ᐃᑭᖓᓄᑦ ᐊᔾᔨᒌᓐᖑᐊᖅᑎᑕᐅᓪᓗᑎᑦ 
ᐊᓯᖏᓐᓄᑦ ᐊᕕᑦᑐᖅᓯᒪᔪᓄᑦ ᓄᓇᕗᒻᒥ. ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐅᓂᒃᑳᓚᐅᖅᑐᑦ ᐱᒻᒪᕿᐅᓂᖓᓂᑦ 
ᐅᓕᓐᓂᕆᕙᑦᑕᖏᓐᓂᑦ ᓈᒻᒪᓈᖅᑕᐅᓂᖏᑦ ᐊᒻᒪ ᐃᖏᕋᓂᖏᓐᓄᑦ ᐃᖃᓗᐲᒃᑦ ᖃᓯᒋᔾᔭᓂᑦ. ᓱᕙᐃᔭᖅᑐᑦ 
ᖃᐅᔨᔭᐅᓯᒪᔪᑦ ᐊᓯᖏᓐᓂᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᐃᖃᓗᖃᕐᕕᐅᔪᓂᑦ ᐱᒋᐊᖅᑐᑎᑦ ᓯᑎᐱᕆᒥ (Moore 1975) 
ᑭᓯᐊᓂᓕ, ᓇᓗᓇᐃᖅᓯᒪᔪᓂᑦ ᑐᑭᓯᒋᐊᕈᑎᑕᖃᖏᑦᑐᖅ ᖃᖓᒃᑯᑦ ᓱᕙᐃᔭᖅᐸᒻᒪᖔᑕ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᑦ. 
ᖃᑦᑎᐊᑎᕐᓂᖏᑦ ᓱᕙᐃᔭᖅᑐᑎᑦ, ᐊᓯᖏᓐᓂᑦ ᐃᖃᓗᐱᓐᓂᑦ, ᐊᔾᔨᒌᖏᑐᔅᓴᐅᔪᖅ ᐊᒻᒪ ᑐᓐᖓᓂᖃᓗᐊᖅᑐᑦ 
ᐃᖃᓘᑉ ᖃᓄᐃᓐᓂᕆᔭᖓᓄᑦ.  

ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ, ᑎᓱᖃᑦᑕᖅᑐᑦ ᐃᖃᓗᐲᑦ ᓂᕆᖃᑦᑕᓗᐊᖅᑐᑦ ᑭᖑᕐᓂᑦ, ᐊᓯᖏᓐᓂᑦ ᐃᒪᕐᒥᐅᑕᓂᑦ 
ᓴᐅᓂᖃᖏᑦᑐᓂᑦ (ᒧᐊ ᐊᒻᒪ ᒧᐊ 1974), ᐊᒻᒪ ᐃᔨᑑᕐᓂᑦ (T. ᓘᕕᓐ, ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ pers. comm., S. 
ᑮᓇᐃᓐᓇᖅ, ᐸᓐᓂᖅᑑᖅ, ᓄᓇᕗᑦ pers. comm.). ᐱᒻᒪᕆᐅᓂᖏᑦ ᓂᕆᖃᑦᑕᖅᑕᖏᑦ ᐃᖃᓗᐲᑦ 
ᓴᖑᓯᒪᒐᓛᑉᐸᓪᓚᐃᔪᑦ ᐊᕐᕌᒎᓯᒪᔪᓂᑦ ᐃᖃᓗᑐᖃᕆᖏᑕᖏᑦ ᓴᖅᑭᖅᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᐃᖃᓗᕋᓛᑦ (ᓲᕐᓗ, 
ᐊᒻᒪᔭᖅ).  
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 ᓇᔪᖅᑕᐅᕙᑦᑐᑦ 
ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᐱᕆᖏᑦ ᐅᑭᐊᓪᓕᕙᑦᑐᑦ ᓇᔪᖅᓯᕙᑦᑐᑦ ᑎᑎᕋᖅᑕᐅᑎᐊᖅᓯᒪᖏᑦᑐᑦ. ᑐᑭᓯᒋᐊᕈᑏᑦ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐊᒻᒪ ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᑖᒃᑯᐊ ᐃᖃᓗᐃᑦ 
ᑲᑎᖃᑦᑕᖅᑐᑦ ᓯᑯᓯᒪᖏᓐᓂᖓᓂᑦ ᑕᓯᕐᒥᑦ, ᐃᒻᒪᖃᖃᐃ ᐊᓂᕐᓂᖃᕐᓇᓂᖅᓴᐅᔪᒧᑦ.  

ᓇᒦᓐᓂᖏᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᑕ ᓱᕙᐃᔭᕐᕕᒋᕙᑦᑕᖏᑦ ᖃᐅᔨᒪᔭᐅᖏᑦᑐᑦ ᑭᓯᐊᓂᓕ ᐅᑉᐱᕆᔭᐅᔪᖅ 
ᓱᕙᐃᔭᖃᑦᑕᖅᑐᑦ ᑲᑎᓐᖓᔪᓂᑦ ᑕᓯᕋᓛᖑᓂᖅᓴᐅᔪᓂᑦ ᑭᓪᓕᖓᓂᑦ ᑕᓯᐅᑉ (ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013).  

ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᓇᔪᖅᑕᐅᕙᑦᑐᑦ ᐹᓐᓂᒋᐊᖅ ᑰᖓᓂ ᓯᕗᓪᓕᕐᒥᑦ ᑕᓯᕐᒥᑦ (ᐊᔾᔨᓐᖑᐊᖅ 
2 ᖁᓪᓕᖅ ᑕᓯᖅ) ᐱᒻᒪᕆᐅᑐᐃᓐᓇᕆᐊᓕᒃ ᑲᔪᓯᑦᑎᐊᕐᓂᖏᓐᓄᑦ ᐃᖃᓗᐲᑦ.  ᐱᒻᒪᕆᐅᓂᖓ ᖁᓪᓕᖅ ᑕᓯᖅ 
ᖃᓯᒋᔾᔭᓄᑦ ᐃᖃᓗᐱᖏᓐᓄᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖏᑦᑐᑦ.  

ᐊᔾᔨᒌᓐᖑᐊᑎᑦᑐᒍ ᐊᓯᖏᓐᓄᑦ ᐃᖃᓘᔪᓄᑦ ᐃᓗᐊᓂ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ, ᐃᒪᐅᑉ ᖄᖏᑦ ᖃᓯᒋᔾᔭᓂᑦ 
(ᐃᓱᒪᒋᔭᐅᔪᖅ ᐃᖃᓗᒐᓱᕝᕕᐅᕙᑦᑐᖅ ᐊᐅᔭᒃᑯᑦ) ᑕᕆᐅᖑᖏᓂᖅᓴᖅ (ᓲᕐᓗ, ᓇᓗᓇᐃᖅᑕᐅᓚᖅᑐᑦ  
“ᑏᑐᕋᔅᓴᐸᓘᔮᖅᑐᓂ” ᐊᑕᐅᓯᕐᒧᑦ ᐃᖃᓗᒐᓱᐊᖅᑎᑦᒧᑦ) (ᓯᒥᐅᓂ ᑮᓇᐃᓐᓇᖅ, ᐸᓐᓂᖅᑑᖅ, ᓄᓇᕗᑦ 
ᐃᖃᓗᒐᓱᐊᖅᑎ). ᖃᐅᔨᒪᔭᐅᔪᖅ ᑰᓪᓗᐊᑕᖏᓐᓂᑦ ᐱᒻᒪᕆᐅᔪᑦ ᐅᑎᖅᑕᖃᑦᑕᖅᑐᓄᑦ ᐊᖅᑯᑎᒋᔭᐅᓪᓗᑎᑦ 
ᐃᖃᓗᐱᓐᓄᑦ, ᑭᓯᐊᓂ ᑖᒃᑯᐊ ᐊᖅᑯᑕᐅᕙᑦᑐᑦ ᐅᐸᒐᔅᓴᐃᓐᓇᐅᔪᓐᓇᖏᑦᑐᑦ. ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐸᓐᓂᖅᑑᒥᑦ 
ᐅᖃᓚᐅᖅᑐᑦ ᐱᑕᖃᖏᒻᒪᑦᐊᕐᕌᒍ ᐃᓗᐊᓂ, ᐊᐳᕈᑎᐅᕙᑦᑐᑦ ᐃᖃᓗᒋᓐᓄᑦ ᐃᖏᕋᐸᓂᕆᕙᑦᑕᖏᓐᓄᑦ ᑕᕝᕙᓂ 
ᐃᖃᓗᖃᕐᕕᐅᔪᒥᑦ, ᓇᓗᓇᐃᔭᐃᔪᑦ ᐅᐸᒐᔅᓴᐅᓂᖏᑦ ᐅᑭᐊᓪᓕᕕᐅᕙᑦᑐᑦ ᐊᔪᕐᓇᓚᐅᖅᓯᒪᖏᑦᑐᑦ 
ᐃᖃᓗᐱᖏᓐᓄᑦ ᑕᓯᐅᔭᕐᔪᐊᖅ.  

ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᖃᖅᑲᖃᐅᓐᖓᑦ ᐃᒪᖅᑕᖃᐅᖅᑐᓂ ᑰᖏᑕ ᐃᓱᖏᓐᓂᑦ ᐱᒻᒪᕆᐅᔪᑦ ᐃᖃᓗᐱᓐᓄᑦ 
ᓂᕆᕕᐅᕙᑦᑐᑎᑦ, ᑕᐃᒪᐃᒻᒥᒻᒪᑦ ᖃᓯᒋᔾᔭᓄᑦ.  

ᐃᖃᓗᓕᕆᓂᖅ 

ᑐᑭᓯᒋᐊᕈᑎᖃᕐᕖᑦ 

ᐱᖓᓱᑦ ᑐᑭᓯᒋᐊᕈᑎᖃᕐᕖᑦ ᐊᑐᖅᑕᐅᓚᐅᖅᑐᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᓐᓂᑦ ᖃᐅᔨᓴᓂᕐᒥᑦ: ᖃᐅᔨᓴᖅᑐᒋᑦ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ (1982, 1984); ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ (2003, 2004, 
2006, 2007, 2009, 2010; ᐊᒻᒪ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ (1990 ᑎᑭᑦᑐᒍ 2011). 

ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐱᖃᓯᐅᔾᔭᐅᓯᒪᔪᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ ᐅᐊᑦᑎᐊᕈᕐᓂᓴᕐᓄᑦ 
ᖃᐅᔨᒋᐊᕐᕕᐅᓪᓗᑎᑦ (ᑎᑎᕋᖅᓯᒪᔪᑦ 1). ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᓂᖅ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᖃᓯᒋᔾᔭᐃᑦ 
ᑕᓯᖓᓐᓂᑦ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᓄᓇᒦᓐᖔᖅᑐᓂᑦ ᐱᕙᓪᓕᐊᔪᓕᕆᔩᑦ ᐸᓐᓂᖅᑑᒥᑦ (McGowan 1985).  

ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓐᓂᑦ ᖃᐅᔨᓴᖅᑎᖏᓐᓂᑦ 
(ᕿᑎᐊᓄᑦ ᐅᑭᐅᑕᖅᑐᒧᓪᓗ) (ᑎᑎᕋᖅᓯᒪᔪᑦ 2).  

ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᑲᑎᖅᓱᖅᑕᐅᓚᐅᖅᑐᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐊᒻᒪ 
ᐃᖃᓗᑦᑕᐅᕙᑦᑐᓂᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ (FMHIS) ᐊᒻᒪ ᐱᖃᓯᐅᔾᔨᔪᖅ ᑲᑎᑦᑐᒋᑦ ᐅᖁᒪᐃᓐᓂᖏᑦ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ 
ᐊᕐᕌᒍᑕᒫᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᓚᐃᓴᓐᓯᓄᑦ (ᑎᑎᕋᖅᓯᒪᔪᑦ 1). ᖃᐅᔨᒪᔭᐅᔭᕆᐊᓕᒃ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑏᑦ ᑭᒡᒐᖅᑐᐃᓪᓚᕆᖏᒻᒪᑦ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᓂᑦ ᐃᖃᓗᒐᓱᐊᖅᑎᓄᑦ, ᑐᑭᓯᒋᐊᒃᑲᓐᓂᕈᒪᒍᕕᑦ ᑕᑯᒍᒃ 
ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ (2013).  

ᐃᖃᓗᑦᑕᐅᕙᑦᑐᓂᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ 

ᐃᖃᓗᑦᑕᐅᒐᔪᑦᑐᓂᑦ ᐸᓐᒥᑑᕐᒥᐅᑕᐃᑦ ᐃᖃᓗᖃᑦᑕᖅᑐᑦ 35,000−ᓂᑦ ᐃᖃᓗᐱᓐᓂᑦ ᐊᕐᕌᒍᑕᒫᑦ ᓂᕿᔅᓴᓄᑦ 
ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᐃᒪᐅᔪᓂᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ (Priest and Usher 2004). ᐳᕇᔅᑦ ᐊᒻᒪ ᐊᓱ (2004), 
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ᐅᓂᒃᑳᓚᐅᖅᑐᑦ ᓂᕿᔅᓴᓄᑦ ᐃᖃᓗᑦᑐᖃᖃᑦᑕᖏᑦᑐᖅ ᖃᓯᒋᔾᔭᐃᑦ ᑕᓯᖓᓐᓂᑦ. ᒫᓇᐅᔪᒥᑦ, ᐸᓐᓂᖅᑑᒥᑦ 
ᐃᖃᓗᒐᓱᐊᖅᑏᑦᐃᖃᓗᖃᑦᑕᖅᑐᑦ ᑐᖔᓂ 150 kg (330 lb) ᐊᕐᕌᒍᑕᒫᑦ ᖃᓯᒋᔾᔭᓂᑦ.  
ᑎᑎᕋᖅᓯᒪᔪᖃᑦᑎᐊᖏᓐᓂᖏᓐᓄᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ, ᓂᕿᔅᓴᓄᑦ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ ᐱᖃᓯᐅᔾᔭᐅᓯᒪᖏᑦᑐᑦ.  

ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᐅᑭᐅᖓᓂ 1982 ᐊᒻᒪ 1984, 
ᖃᐅᔨᓴᕐᓂᐅᔪᖅ ᑭᓪᓕᖃᖅᑎᑕᐅᓚᐅᖅᑐᖅ ᑕᓯᕐᒥᑦ (ᐃᒥᑦᑎᐊᕙᖓ) (McGowan 1985). 1982−ᒥᑦ, 
ᐃᓚᒍᑕᖓ ᑰᑕᖓᓄᑦ ᐋᖅᑭᑦᑕᐅᓚᐅᖅᑐᖅ 454 kg (998.8 lb), ᑖᓐᓇ ᑰᑕᐅᔪᖅ ᑎᑭᑕᐅᔭᕇᓚᐅᖅᑐᖅ ᐃᑲᕋᓂᑦ 
24−ᓂᑦ ᐃᖃᓗᑦᑐᑎᑦ 528−ᓂᑦ ᐅᖁᒪᐃᓐᓂᖃᖅᑐᑦ 908 kg (1997.6 lb). 1984−ᒥᑦ, ᑰᑕᖓ 
ᖁᕝᕙᕆᐊᖅᑕᐅᓚᐅᖅᑐᖅ ᑎᑭᑦᑐᒍ 1,000 kg (2,200 lb). ᑖᓐᓇ ᑰᑕᒋᔭᐅᔪᖅ ᑎᑭᑕᐅᓚᐅᖅᑐᖅ ᐃᑲᕐᕋᓂᑦ 
24−ᓂᑦ ᐃᖃᓗᑦᑐᑎᑦ 395 ᐅᖁᒪᐃᓐᓂᖃᖅᑐᑦ1088 kg (2,393.6 lb) (McGowan 1985) (Table 1).  

ᐊᔾᔨᒋᖏᑕᖓᓂᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦᐅ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᒫᑦᓯᒥᑦ, 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᐊᑯᓐᓂᖏᓐᓂ ᐋᒡᒌᓯ ᐊᒻᒪ ᓯᑎᐱᕆ 
ᖃᐅᔨᓴᕐᓂᖃᖅᑐᑎᑦ ᐊᕐᕌᒍᒐᓚᐃᑦ ᖄᖏᖅᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᐊᑦᑎᓂᖅᓴᖏᓐᓂ ᑕᓯᕐᓂᑦ ᐊᒻᒪ 
ᐊᕐᕌᒍᒐᓚᐅᓕᕐᒻᒥᒻᒪᑕ ᐅᓕᓐᓂᖓᓂᑦ ᐃᓱᐊᓂᑦ ᑰᖓᑕ. (ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). ᐊᒥᓲᓂᖏᑦ ᐃᖃᓗᑦᑕᐅᔪᑦ 
ᐊᔾᔨᒌᖃᑦᑕᓚᐅᖏᑦᑐᑦ ᐱᒋᐊᖅᑐᓂ 129 (114 kg, 250.8 lb) 2004−ᒥᑦ ᑎᑭᑦᑐᒍ 211 (255 kg, 495 lb) 
2010−ᒥᑦ. ᐃᖃᓗᑦᑕᐅᒐᔪᓚᐅᖅᑐᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ 158.2 kg (348 
lb)−ᖑᓚᐅᖅᑐᖅ (ᐊᔾᔨᒌᖏᓐᓂᒋᒐᔪᑦᑕᖓ 63.63 kg) 2003−ᒥᑦ-2010−ᒧᑦ. ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ 
ᐊᔾᔨᒌᑉᐸᓚᐅᖏᑦᑐᑦ ᐱᖓᓱᓄᑦ ᐃᖃᓗᒐᓱᐊᕈᑎᓄᑦ (38.1 mm ᓄᓗᐊᑦ, ᓄᓗᐊᑦ ᐊᑕᐅᓯᐅᖏᑦᑐᑦ, 139.7 mm 
ᓄᓗᐊᑦ) (ᑎᑎᕋᖅᓯᒪᔪᑦ 2).  

ᐅᐊᑦᑎᐊᕈᓕ ᑖᓐᓇ ᐃᒪᐅᔪᖅ ᐅᑭᐅᒃᑯᑦ ᐃᖃᓗᒐᓱᕝᕕᐅᕙᓚᐅᖅᑐᖅ, ᑭᓯᐊᓂᓕ 1997/1998−ᒥᑦ ᓚᐃᓴᓐᓯᒧᑦ 
ᐊᕐᕌᒍ ᐊᐅᔭᒃᑯᑦ ᐃᖃᓗᒐᓱᐊᖅᑎᑦᑎᓚᐅᖅᑐᑦ (ᑎᑎᕋᖅᓯᒪᔪᑦ 1). ᐅᖃᖅᑕᖏᑦ ᐸᓐᓂᖅᑑᒥ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ 
ᓯᑯᐊ ᐊᑦᑕᓇᖃᑦᑕᕐᓂᖓᓄᑦ ᐅᑭᐅᒃᑯᑦ ᐃᑳᕐᕕᒋᓇᓱᑦᑐᒍ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓ. ᒫᓐᓇᐅᔪᒥᑦ ᑰᑕᒋᔭᐅᔪᖅ 
ᖃᓯᒋᔾᔭᓄᑦ ᑕᓯᖓᓄᑦ 1,500 kg (3,300 lb). 2004/2005−ᒥᓂᑦ ᑰᑕᖓ ᖁᕝᕙᕆᐊᖅᑕᐅᕐᒪᑦ 1,000 kg−ᒥᑦ 
1,500 kg−ᒧᑦ, ᐃᖃᓗᑦᑕᓕᒫᑦ ᑐᖔᓃᓐᓂᕋᖅᑕᐅᓚᐅᖅᑐᑦ ᑰᑕᖏᓐᓂᑦ. ᑰᑕᖓ 1,000 kg (2,200 lb)-
ᖑᑎᓪᓗᒍ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐃᖃᓗᓚᐅᖅᑐᑦ ᐅᖓᑕᐅᔾᔨᓪᓗᑎᑦ ᑰᑕᖏᓐᓂ 7−ᓂᑦ 16−ᖑᔪᓂᑦ ᐊᕐᕌᒍᓂᑦ 
(ᑎᑎᕋᖅᓯᒪᔪᑦ 1). 

ᑲᑎᑦᑐᒋᑦ, ᐃᖃᓗᐲᑦ ᐃᖃᓗᑦᑕᐅᓯᒪᔪᑦ ᖃᓯᒋᔾᔭᓂᑦ ᑎᑎᕋᖅᑕᐅᓯᒪᔪᓕᒫᓂᑦ (ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒥᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ, ᐃᖃᓗᓕᕆᓂᕐᒧᑦ-ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᐊᒻᒪ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ), ᑲᑎᑦᑐᒋᑦ 
25,781 kg (56,717.9 lb) ᐅᖁᒪᐃᓐᓂᖏᑦ, 1982−ᒥᓂᑦ (ᑎᑎᕋᖅᓯᒪᔪᑦ 3, ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). 

ᐃᖅᑲᓇᐃᔭᕆᔭᐅᓯᒪᔪᐃᑦ  
ᐃᖃᓗᖏᑦ ᓇᓗᓇᐃᔭᖅᓯᒪᓂᖏᑦ 
ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᐱᖏᑦ ᐃᓱᒪᒋᔭᐅᔪᑦ ᐃᓛᒃᑰᖅᑐᑎᑦ ᐃᖃᓗᐃᑦ ᑐᓐᖓᓂᖃᖅᑐᑎᑦ ᐸᓐᓂᖅᑑᒥᑦ 
ᐃᖃᓗᒐᓱᐊᖅᑎᓄᑦ, ᐊᐅᖏᑎᒍᑦ ᖃᐅᔨᓴᕐᓂᖅ (J. -S. ᒧᐊᕐ, ᓴᑭᖅᑎᑕᐅᓯᒪᖏᑦᑐᑦ. ᑐᑭᓯᒋᐊᕈᑎᑦ, 
ᓯᓚᑦᑐᓴᕐᕕᒃᔪᐊᑦ ᐳᕆᑎᔅ ᑲᓚᒻᐱᐊ, 2329 West Mall Vancouver, BC V6T 1Z4) ᐊᒻᒪ ᑕᐅᑦᑎᖏᑎᒍᑦ 
ᖃᓄᐃᓕᖓᓂᖏᑦ ᐃᒥᑦᑎᐊᕙᒻᒦᑦᑐᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ. ᐊᒥᓲᓗᐊᖏᒻᒪᑕ ᓇᔪᖅᑕᐅᔪᓐᓇᖅᑐᑦ 
ᐃᖃᓗᐱᓐᓄᑦ ᖃᓯᒋᔾᔭᐃᑦ ᖃᓂᒋᔭᖓᓂᑦ ᐃᑲᔪᖅᑐᐃᑲᓐᓂᖅᑐᖅ ᐃᓛᑰᕐᓂᖏᓐᓂᑦ ᐃᖃᓘᓪᓗᑎᑦ. 

ᐃᖃᓗᖏᑦ ᐊᒥᓲᓂᖏᑦ 
ᒥᔅᓴᐅᓴᑦᑐᖃᓪᓚᕆᓚᐅᖅᓯᒪᖏᑦᑐᖅ ᐃᖃᓗᖏᓐᓂᑦ ᐊᒥᓲᓂᖏᓐᓂᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᐱᖏᓐᓂ ᓴᐳᑎᒃᑯᑦ 
ᓈᓴᐅᖅᑕᐅᓗᑎᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓇᓗᓇᐃᒃᑯᓯᖅᑕᐅᓗᑎᑦ ᐃᖃᓗᑦᑕᐅᑲᓐᓂᕐᓗᑎᑦ ᖃᐅᔨᓴᕐᓃᑦ. 
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ᑖᔅᓱᒧᖓ ᖃᐅᔨᓴᓂᕐᒧᑦ CPUE ᐊᑐᖅᑕᐅᓚᐅᖅᑐᖅ ᑐᑭᖃᕈᑎᒋᓪᓗᓂᐅᒃ ᐊᒥᓲᓂᖏᓐᓄ. 

ᐃᖃᓗᖏᑦ ᐊᒥᓲᓂᖏᑦ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᑦ 

ᐃᖃᓗᑦᑕᐅᔪᑦ-ᐊᑐᓂ-ᐊᑕᐅᓰᑦ-ᐱᓇᓱᐊᖅᑕᐅᔪᑦ (CPUE) 

ᐊᓯᔾᔨᕐᓂᖃᖃᑦᑕᖏᑦᑐᑦ CPUE−ᒥ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ (ᐊᔾᔨᓐᖑᐊᖅ 3).  ᐊᓯᔾᔨᕐᓂᐅᔪᑦ ᓇᓗᓇᐃᖅᓯᖏᑦᑐᑦ 
ᐊᓯᔾᔨᖅᓯᒪᖏᒻᒪᑕ ᐊᒥᓲᓂᖏᓐᓂᑦ ᐃᖃᓗᖏᑦ ᖃᓯᒋᔾᔭᐃᑦ.  ᒥᑭᔪᖅ ᐊᔾᔨᒌᖏᓐᓂᕆᔭᖓ CPUE−ᒥᑦ ᐊᕐᕌᒍᒥᑦ 
ᐊᕐᕌᒍᒧᑦ ᐱᔾᔪᑎᒋᔭᐅᖅᑰᖅᑐᖅ ᖃᖓᒃᑯᑦ ᖃᐅᔨᓴᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᑕᓯᕐᒧᑦ ᐅᑎᖅᐸᓪᓕᐊᓕᖅᑎᓪᓗᒋᑦ. 
ᖁᕝᕙᓯᑦᑐᒥᑦ ᐊᔾᔨᒌᖏᓐᓂᖃᖅᑐᖅ CPUE−ᒥᑦ ᐃᖃᓗᒐᓱᐊᕈᑏᑦ ᖃᓄᐃᑦᑑᓂᖏᓐᓄᑦ. CPUE 
ᖃᓄᐃᑦᑑᓂᖏᓐᓄᑦ ᐃᖃᓗᒐᓱᐊᕈᑏᑦ ᐊᔾᔨᒌᖏᓂᖅᓴᐅᓚᐅᖅᑐᑦ ᐃᓚᖏᓐᓂ ᐊᕐᕌᒍᓂᑦ (2003, 2006, 2010) 
ᐊᔾᔨᒋᑎᓐᖑᐊᖅᑐᒍ ᐊᓯᖏᓐᓄᑦ ᐊᕐᕌᒍᓄᑦ (2004, 2007, 2009). ᖁᕝᕙᓯᓐᓂᖅᐹᖅ CPUE 
ᑎᑎᕋᖅᑕᐅᓚᐅᖅᑐᖅ 2010 2+ ᐃᖃᓗᑦᑕᐅᓚᐅᖅᑐᑦ ᐃᑲᕐᕋᑕᒫᑦ ᓄᓗᔾᔨᖅᓯᒪᑎᓪᓗᒋᑦ.  

ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᖃᓄᐃᓐᓂᖏᑦ (ᑕᑭᓂᕆᒐᔪᑦᑕᖏᑦ ᓇᒧᓐᖓᖃᑦᑕᕐᓂᖏᑦ) 
ᐃᖃᓗᐲᑦ ᐃᖃᓗᑦᑕᐅᔪᑦ ᐊᑯᓐᓂᖏᓐᓂ 2003 ᐊᒻᒪ 2010 ᐃᖃᓗᓕᕆᓂᕐᒥᑦ−ᐃᒻᒥᒃᑯᑦ ᖃᐅᔨᓴᕐᓂᖅ 
ᐊᔾᔨᒌᖏᓐᓂᖃᓚᐅᖅᑐᑦ 75 mm−ᒥᑦ 700 mm−ᒧᑦ (ᐊᔾᔨᓐᖑᐊᖅ 4). ᑕᑭᓂᕆᒐᔪᖃᑦᑕᓚᐅᖅᑕᖏᑦ 
ᑕᑯᔅᓴᐅᑎᑦᑎᔪᑦ ᐃᖃᓗᒐᓱᓐᓇᐅᕋᑖᓚᐅᖅᑎᓪᓗᒍ ᐃᖃᓗᖏ ᑕᐃᒫᔅᓴᐃᓐᓇᖅ ᑕᑭᓂᖃᖅᓯᒪᔪᑦ ᐊᒥᓱᓂᑦ 
ᐊᖏᔪᓂᑦ ᐃᖃᓗᓐᓂᑦ. ᖃᐅᔨᒪᔭᐅᔭᕆᐊᓕᒃ ᑕᑭᓂᕆᒐᔪᑦᑕᖏᑦ ᐊᔭᐅᖅᑕᐅᓚᐅᖅᑐᑦ ᓄᓗᐊᓄᑦ 
ᓂᕈᐊᖅᑕᐅᓯᒪᔪᓄᑦ (ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). 

ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᖃᓄᐃᓐᓂᖏᑦ (ᐊᕐᕌᒍᒋᒐᔪᑦᑕᖏᑦ ᓇᒧᓐᖓᖃᑦᑕᕐᓂᖏᑦ) 
ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᐊᕐᕌᒍᖏᓐᓄᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᐱᖏᓐᓄᑦ ᐊᔾᔨᒌᖏᓐᓇᐸᓗᔅᓯᒪᔪᑦ ᐊᕐᕌᒍᒥᑦ ᐊᕐᕌᒍᒧᑦ 
ᓇᓗᓇᐃᖅᓯᔪᑦ ᐊᓯᔾᔨᖅᓯᒪᖏᑦᑐᑦ ᐊᕐᕌᒍᖏᑦ ᐋᖅᑭᔅᓯᒪᓂᖏᑦ ᑖᒃᑯᐊ ᐃᖃᓗᖏᓐᓂᑦ (ᐊᔾᔨᓐᖑᐊᖅ 5).  
ᐃᖃᓗᐲᑦ ᐃᖃᓗᑦᑕᐅᔪᑦ ᐊᑯᓐᓂᖏᓐᓂ 2003 ᐊᒻᒪ 2009 ᐃᖃᓗᓕᕆᓂᕐᒥᑦ−ᐃᒻᒥᒃᑯᑦ ᖃᐅᔨᓴᓂᕐᒥᑦ 
ᐊᕐᕌᒍᖏᓐᓂᑦ 3−ᒥᑦ ᑎᑭᑦᑐᒍ 19 ᐊᕐᕌᒍᐃᑦ. ᐊᕐᕌᒍᒋᒐᔪᑦᑕᖏᓐᓂ, ᐃᖃᓗᕈᖅᑐᒥᓃᑦ 1995−ᒥᑦ ᐊᕐᕌᒍᒧᑦ 
ᓴᓐᖏᔫᔮᖅᓯᒪᔪᖅ; ᑕᑯᓐᓇᖅᑕᐅᔪᑦ ᖁᕝᕙᓯᓐᓂᖓ ᐊᕐᕌᒍᖓ 8 2003−ᒥᑦ, ᐊᕐᕌᒍᓖᑦ 11 2006−ᒥᑦ ᐊᕐᕌᒍᓖᑦ 9 
2007−ᒥᑦ ᐊᒻᒪ ᐊᕐᕌᒍᓖᑦ 11 2009−ᒥᑦ ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). 

ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᖃᓄᐃᓐᓂᖏᑦ (ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᐊᒥᓲᓂᖏᑦ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᑦ) 
ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᐊᒻᒪ 
ᖃᐅᔨᓴᕐᓂᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐱᖃᓯᐅᔾᔭᐅᓯᒪᔪᑦ, ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᑭᓪᓕᖃᖅᑎᑦᑎᔪᑦ ᐊᒻᒪ 
ᖃᐅᔨᒪᑦᑎᐊᓇᓱᐊᓂᕐᒥᑦ. ᖃᐅᔨᒪᔭᐅᔭᕆᐊᓕᒃ. ᖃᐅᔨᓴᕋᔅᓴᐃᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ 
ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᐅᑭᐅᖓᓂᑦ ᑕᓯᕐᒥᑦ , ᐊᒻᒪ ᖃᐅᔨᓴᕋᔅᓴᐃᑦ ᓄᐊᑕᐅᔪᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑏᑦ ᓄᐊᑕᐅᓚᐅᖅᑐᑦ ᐊᐅᔭᖓᓂ ᐊᒻᒪ ᐅᑭᐊᔅᓵᒥᑦ (ᑎᑎᕋᖅᓯᒪᔪᑦ 1, ᑎᑎᕋᖅᓯᒪᔪᑦ 2).  

ᑕᑭᓂᓪᓗᐊᑕᖏᑦ (mm) ᐃᖃᓗᑦᑕᐅᔪᓄᑦ 139.7 mm ᓄᓗᐊᓂᑦ ᒪᓕᓐᓂᖃᖅᑐᖅ ᐊᔾᔨᖃᐸᓗᑦᑐᑦ 529.6 mm 
2007−ᒥᑦ ᑎᑭᑦᑐᒍ 646 mm 1984−ᒥᑦ (ᐊᔾᔨᓐᖑᐊᖅ 6-A). ᐊᔾᔨᐸᓗᐊᓂᓕ ᑕᑭᓂᓪᓗᐊᑕᖏᑦᐃᖃᓗᑦᑕᐅᔪᑦ 
38.1 mm ᓄᓗᐊᓂᑦ ᐊᔾᔨᒌᓐᓂᖃᓚᐅᖏᑦᑐᑦ ᐊᑯᓐᓂᖏᓐᓂ 2004 ᐊᒻᒪ 2006. ᐊᔾᔨᐸᓗᐊᓂᓕ, ᐊᖏᔪᒥᑦ 
ᐊᔾᔨᒌᖏᓐᓂᖃᖅᑐᑦᑕᑭᓂᓪᓗᐊᑕᖏᓐᓂ ᐃᖃᓗᑦᑕᐅᔪᓂᑦ ᓄᓗᐊᒐᓚᓐᓄᑦ ᐊᕐᕌᒎᓯᒪᔪᓂᑦ. 
ᑐᑭᓂᓪᓗᐊᑕᕆᓚᐅᖅᑕᖏᑦ ᑕᑯᔅᓴᐅᑎᑦᑎᔪᑦ ᐊᓯᔾᔨᖃᑦᑕᖏᓐᓂᖏᓐᓂᑦ ᐅᕝᕙᓘᓐᓃᑦ ᖁᕙᕆᐊᕌᕐᔪᑦᑐᓂᑦ  
ᐊᑯᓂᐅᔪᒥᑦ, ᓇᓗᓇᐃᖅᓯᔪᑦ ᓄᖑᓴᓗᐊᖏᑦᑐᑦ ᐃᖃᓗᓕᕆᓂᕐᒥᑦ ᐊᒻᒪ ᐊᒥᓱᕈᖅᐸᓪᓕᐊᔪᑦ ᐃᖃᓗᐃᑦ.  
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ᐊᕐᕌᒍᓪᓗᐊᑕᖏᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᖁᕝᕙᓯᓐᓂᖅᓴᐅᔪᑦ ᐃᖃᓗᒐᓱᐊᕐᓇᐅᕋᑖᓚᐅᖅᑐᓂᑦ 
(2003-2009) (ᐊᔾᔨᓐᖑᐊᖅ 6-B). ᐊᓯᔾᔨᖅᑐᑦ ᐊᕐᕌᒍᓪᓗᐊᑕᖏᑦ 1980−ᖏᓐᓂᓂᑦ ᒫᓐᓇᕋᑖᖑᓚᐅᖅᑐᒧᑦ 
ᐊᖏᓪᓕᕚᓪᓕᕐᓂᖏᓐᓄᑦ ᐱᔾᔪᑕᐅᔪᓐᓇᖅᑐᖅ ᐃᖃᓗᒐᓱᐊᓂᖅᓴᐅᓕᖅᑐᑎᑦ, ᐊᕙᑎᖓ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖅ 
ᑕᒪᒃᑮᓪᓘᓐᓃᑦ. ᓇᓗᓇᐃᖅᑕᐅᔪᖅ ᐊᕐᕌᒍᓪᓗᐊᑕᖏᑦ ᖃᐅᔨᓴᕋᑖᕐᓂᐅᓚᐅᖅᑐᓂᑦ ᖁᕝᕙᓯᑦᑑᒻᒪᑦ ᐊᒻᒪ 
ᒪᑭᑕᑦᑎᐊᖅᑐᑎᑦ ᐊᒻᒪ ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᓇᓗᓇᐃᖅᓯᔪᖅ ᓄᖑᓴᐃᖏᑦᑐᓂᑦ ᐃᖃᓗᓕᕆᓂᖅ.  

ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖏᑦ (g) ᐃᖃᓗᑦᑕᐅᔪᓂᑦ 139.7 mm ᓄᓗᐊᓄᑦ ᒪᑭᑕᑦᑎᐊᖅᑑᔮᖅᑐᑦ, 2007−ᒥ 
ᐊᔾᔨᐅᑎᑕᐅᓐᓇᓂ (ᐊᔾᔨᓐᖑᐊᖅ 6-C). 2007−ᒥ, ᐊᑦᑎᓪᓕᐹᓪᓕᓚᐅᖅᑐᑦ ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖏᑦ 
ᐃᖃᓗᑦᑕᐅᔪᓂᑦ 139.7 mm ᓄᓗᐊᓄᑦ ᑭᖑᓂᐊᒍᑦ ᖁᕝᕙᕆᐊᖅᑐᑎᑦ 2009−ᒥᑦ ᐊᒻᒪ 2010. ᐊᔾᔨᒌᖏᑦᑐᓄᑦ 
ᓄᓗᐊᓄᑦ ᑕᑯᔅᓴᐅᑎᑦᑎᔪᖅ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᑦ ᖁᕝᕙᐸᓪᓕᐊᔪᑦ ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖏᓐᓂᑦ 2003-ᒥᑦ ᑎᑭᑦᑐᒍ 
2010. ᐅᑕᖏᖅᑐᒋᑦ ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖏᑦ ᖁᕝᕙᐸᓪᓕᐊᔫᔮᖅᑐᑦ , ᓇᓗᓇᐃᖅᓯᔪᖅ ᓄᖑᓴᐃᖏᑦᑐᓂᑦ 
ᐃᖃᓗᓕᕆᓂᐅᔪᑦ ᐊᒻᒪ ᐊᒥᓱᕈᖅᐸᓪᓕᐊᓂᖏᓐᓄᑦ.  

ᖃᓄᐃᔾᔪᑎᓪᓗᐊᑕᖏᑦ (K) ᑖᒃᑯᓄᖓ ᐃᖃᓗᓐᓄᑦ ᑕᑯᔅᓴᐅᑎᑦᑎᔪᖅ ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᓐᓄᑦ 
(ᐊᔾᔨᓐᖑᐊᖅ 6-D). 139.7 mm ᓄᓗᐊᑦ ᖃᓄᐃᔾᔪᑎᖃᕐᒪᑕ 1.0 1982−ᒥᑦ ᐊᒻᒪ ᖃᓄᐃᔾᔪᑎᖏᑦ 1.35 
2010−ᒥᑦ.  ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔭᕆᐊᓕ ᐊᓯᔾᔨᖅᑐᑦ ᖃᓄᐃᔾᔪᑎᒋᔭᖏᓐᓂᑦ 1980ᕝᖏᓐᓂᓂᑦ 
ᒫᓐᓇᕋᑖᖑᓂᖅᓴᒧᑦ ᖃᐅᔨᓴᕐᓂᐅᒧᒧᑦᐊᕐᕌᒍ ᐃᓗᐊᓂ ᐊᑦᑐᕈᑎᐅᔪᖅ (ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). ᑖᓐᓇ 
ᓇᓗᓇᐃᖅᓯᔪᖅ ᐊᓯᔾᔨᖏᑦᑐᑦ ᐃᖃᓗᖏᑦ ᐋᖅᑭᔅᓯᒪᓂᖏᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᐱᖏᑦ.  

ᐅᖃᐅᓯᑦᓇᓗᓇᐃᖅᓯᒪᑦᓚᕆᖏᑐᐃᑦ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ CPUE−ᒥᑦ ᐊᒻᒪ ᖃᐅᔨᓴᕐᓂᖅ ᖃᐅᔨᓴᕋᔅᓴᓂᑦᒫᓐᓇᐅᔪᒥᑦ 
ᐊᑐᐃᓐᓇᐅᖏᑦᑐᑦ ᑖᒃᑯᓄᖓ ᐃᖃᓗᖏᓐᓄᑦ.  

ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᑐᑭᓯᒋᐊᕈᑎᖃᖅᑎᑦᑎᔪᑦ ᐋᖅᑭᑦᑕᐅᓯᒪᔪᓂᑦ ᒪᓕᓐᓂᖃᖅᑐᓂᑦ 
ᓄᐊᔅᓯᒪᔭᖏᓐᓂᑦ (ᓲᕐᓗᖃᐃ.,  ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᑕᕝᕙᓂᔅᓴᐃᓐᓇᖅ ᐃᖃᓗᒐᓱᓐᓇᐅᔪᒥᑦ, ᐊᔾᔨᐸᓗᖏᓐᓂᑦ 
ᐃᖃᓗᓚᐅᖅᑐᑦ ᐊᖏᓂᖏᓐᓂᑦ ᖃᐅᔨᓴᕋᔅᓴᓂᑦ, ᑖᒃᑯᓂᖓᔅᓴᐃᓐᓇᖅ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ, ᐊᑐᖅᑐᒥᓃᑦ 
ᖃᐅᔨᓴᕈᑎᓄᑦ ᐊᒻᒪ 139.7 mm ᓄᓗᐊᓂᑦ ᖃᐅᔨᓴᕋᔅᓴᓕᒫᓄᑦ). ᑭᓯᐊᓂᓕ, ᓇᓗᓇᐃᖅᑕᐅᓯᒪᔭᕆᐊᓕᒃ 
ᓄᓗᐊᑦ ᐳᑐᖏᑦ ᐊᖏᓂᖏᑦ, ᐅᓪᓗᖓ ᓄᐊᑦᑎᕕᐅᔪᑦ ᐊᒻᒪ ᓇᒦᓐᓂᖓ ᖃᐅᔨᓴᕐᓂᐅᔪᓂᑦ ᐊᔾᔨᒌᓚᐅᖏᑦᑐᑦ 
ᐃᓚᖏᓐᓂᑦ ᐊᕐᕌᒍᖏᓐᓂ (ᑎᑎᕋᖅᓯᒪᔪᑦ 2) (ᒫᕐᑎᓐ ᐊᒻᒪ ᑖᒪᓐ 2013). 

ᐱᒻᒪᕆᐅᔪᑦ ᓇᔪᖅᑕᐅᕙᑦᑐᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᖏᑦᑐᑦ. ᐱᓗᐊᖅᑐᒥᑦ, ᑐᑭᓯᒋᐊᕕᑎᔅᓴᑕᖃᑦᑎᐊᖏᒻᒪᑦ 
ᓇᓗᓇᐃᖅᓯᒪᔪᓂᑦ ᓇᒦᓐᓂᕆᕙᑦᑕᖏᑦ ᐅᑭᐅᒃᑯᑦ ᓇᔪᖅᑕᐅᕙᑦᑐᑦ ᑕᓯᕐᒥᑦ, ᐅᑎᖅᑕᓕᕋᐃᒻᖅᒪᑕ 
ᐊᖅᑯᑎᐅᕙᑦᑐᑦ, ᓱᕙᐃᔭᕐᕖᑦ ᐊᒻᒪ ᐃᖃᓗᕋᓛᖑᓂᖅᓴᓄᑦ ᓱᕙᐃᔭᖅᑐᑦ.  

ᐃᖃᓗᑦᑕᐅᔪᓂᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᐊᑐᖅᑕᐅᓯᒪᔪᑦ ᓇᓗᓇᐃᕈᑕᐅᓪᓗᑎᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ. ᑭᓯᐊᓂᓕ, ᐊᓯᖏᓐᓂᑦ 
ᐃᒻᒥᑰᖅᑐᓂᑦ ᑐᑭᓯᒋᐊᕐᕕᑦᑕᖃᖏᒻᒪᑦ ᐊᒥᓲᓂᖏᓐᓄᑦ ᑖᓐᓇ ᐃᓱᒪᒋᔭᐅᔪᒃᑯᑐᐃᓐᓇᖅ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᖅ 
ᑖᒃᑯᓄᖓ ᐃᖃᓗᓐᓄᑦ. 

ᐊᑐᓕᖁᔭᐅᔪᑦ 
ᐊᑐᓕᖁᔭᐅᔪᑦ ᐊᑯᓂᐅᔪᒧᑦ ᐸᕐᓇᐅᑎᒧᑦ ᐃᒪᐃᓕᖓᔪᑦ:  

1)   a) ᑲᔪᓯᑎᑦᑎᓗᑎᑦ ᖃᐅᔨᓴᐃᓐᓇᓂᕐᒥᑦ ᑖᒃᑯᓂᖓ ᐃᖃᓗᓐᓂᑦ ᐱᑕᖃᕆᐊᖃᖅᑎᑦᑎᔪᖅ CPUE ᐊᒻᒪ 
ᖃᐅᔨᓴᓂᕐᒧᑦ ᖃᐅᔨᓴᕋᔅᓴᐃᑦ ᓄᐊᑕᐅᔪᑦ ᐃᖃᓗᓐᓄᑦ ᐃᖃᓗᑦᑕᐅᔪᓄᑦ ᐊᑖᓂ ᖃᐅᔨᓴᓂᕐᒧᑦ ᓚᐃᓴᓐᓯᒥᑦ 
(ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ), ᒪᓕᑦᑐᒋᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᐊᑐᐊᒐᖏᑦ 
(ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2010, ᕚᒎᕕᓐ−ᑐᐃᓐ ᐊᒻᒪ ᑖᒪᓐ 2011).  
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b) ᖃᐅᔨᓴᖅᑎᓄᑦ ᖃᐅᔨᓴᕋᔅᓴᐃᑦ ᑐᑭᓯᒋᐊᕈᑎᖏᑦ (ᓲᕐᓗ,ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ) 
ᓄᐊᑕᐅᔪᑦ ᐱᑕᖃᖅᑎᑦᑎᓗᑎᑦ ᐃᒻᒥᑰᖅᑐᓂᑦ ᐊᔾᔨᒌᓐᖑᐊᖅᑎᒐᔅᓴᓂᑦᐃᖃᓗᐲᑦ ᐃᖃᓗᑦᑕᐅᔪᑦ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ (ᓲᕐᓗ,ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ). ᐱᒻᒪᕆᐅᔪᖅ ᑖᓐᓇ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ 
ᑲᔪᓯᓗᓂ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᐱᓕᕆᖃᑎᒌᓪᓗᑎᑦ ᐸᓐᓂᖅᑑᒥ ᐆᒪᔪᕐᓂᐊᑎᒃᑯᑦ ᑲᑎᒪᔨᖏᑦ ᐊᒻᒪ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ.  

c) ᐊᑐᓕᖁᔭᐅᔪᖅ ᖃᐅᔨᓴᖃᑦᑕᕐᓂᐅᔪᖅ ᐊᔾᔨᒌᖏᓐᓇᐸᒐᓱᓪᓗᒍ; ᑕᐃᒫᔅᓴᐃᓐᓇᖅ ᐊᑐᕐᓗᑎᑦ 
ᐊᑐᖅᑕᐅᔪᓂᑦ, ᐊᔾᔨᓴᐃᓐᓇᕆᓗᓂᒋᑦ ᖃᐅᔨᓴᐅᑏᑦ, ᑕᕝᕙᖓᔅᓴᐃᓐᓇᖅ ᐊᒻᒪ ᑕᕝᕙᓂᔅᓴᐃᓐᓇᖅ ᐊᕐᕌᒍ 
ᐃᓗᐊᓂ.   

2)  ᐊᑐᖅᑕᐅᔪᓐᓇᕐᓂᖓ ᐊᒻᒪ ᐊᑑᑎᖃᕈᓐᓇᕐᓂᖓ ᐋᖅᑭᒋᐊᖅᑕᐅᓗᓂ ᖃᖓᒃᑰᓂᖓ ᖃᐅᔨᓴᕐᓂᐅᔪᖅ 
ᓇᓗᓇᐃᖅᓯᒪᔪᑦ ᐊᕙᑎᖓᓅᖓᔪᑦ (ᓲᕐᓗ ᐱᑐᕐᓂᓕᖅᑎᓪᓗᒍ) ᖃᐅᔨᓴᖅᑕᐅᔭᕆᐊᓕᒃ, ᑖᓐᓇ 
ᓇᓗᓇᐃᖅᓯᒻᒪᑦ ᐃᖃᓗᐲᑦ ᐃᖏᕋᓂᕆᕙᑦᑕᖏᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ, ᒪᓕᑦᑐᒋᑦ ᓄᓇᓕᒻᒥ 
ᐃᖃᓗᒐᓱᐊᖅᑏᑦ. 

3)  ᐸᓐᓂᖅᑑᒥ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᖁᑦᑎᓂᖅᓴᖅ ᑕᓯᖅ ᐱᒻᒪᕆᐅᔪᓐᓇᖅᑐᖅ 
ᐱᑕᖃᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᑑᒃᑯᓄᖓ ᐃᖃᓗᓐᓄᑦ, ᐱᒻᒪᕆᐅᔪᒥᑦ ᓇᔪᖅᑕᐅᕙᑦᑐᖅ ᐃᖃᓗᐃᑦ 
ᐊᖏᓪᓕᕙᓪᓕᐊᑎᓪᓗᒋᑦ. ᐊᑐᓕᖁᔭᐅᔪᖅ ᑐᓐᖓᕕᖏᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ (ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑏᑦ) ᖁᑦᑎᓂᖅᓴᒥᑦ ᑕᓯᕐᒥᑦ ᓄᐊᑕᐅᓗᑎᑦ.  

4)  ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᐃᖃᓗᒐᓱᖃᑕᖅᓯᒪᔪᓂᑦ ᐊᒻᒪ ᐃᓐᓇᑐᖃᕐᓂᑦ ᓄᓇᓕᒻᒥ ᐊᑐᐃᓐᓇᐅᔪᑦ 
ᑭᓯᐊᓂ ᑎᑎᕋᖅᑕᐅᔭᕆᐊᓖᑦ. ᓄᓇᓕᒻᒥ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐊᒥᓱᓂᑦ ᖃᐅᔨᒪᓂᖃᕐᒪᑕ ᐊᒻᒪ 
ᐊᑐᓕᖁᔨᔪᒍᑦ ᑖᒃᑯᐊ ᑐᑭᓯᒋᐊᕈᑏᑦ ᓄᐊᑕᐅᓗᑎᑦ, ᑎᑎᕋᖅᑕᐅᓗᑎᑦ ᐊᒻᒪ ᐃᓚᓕᐅᔾᔭᐅᓗᑎᑦ 
ᐃᖃᓗᓕᕆᓂᓕᒫᓄᑦ ᐸᕐᓇᐅᑎᓂᑦ, ᐱᖃᓯᐅᑎᓗᒋᑦ ᖃᐅᔨᓴᖅᑏᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᖏᑦ.  

5)  ᐱᓕᕆᖃᑎᒌᓐᓂᐅᔪᑦ ᐸᓐᓂᖅᑑᒥᑦ ᐆᒪᔪᕐᓂᐊᑎᒃᑯᑦ ᑲᑎᒪᔨᖏᑦ, ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐊᒻᒪ 
ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᓴᖅᑭᑎᑦᑎᓗᑎᑦ ᐊᑯᓂᐅᔪᒧᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᓂᑦ ᐱᓕᕆᐊᖑᔭᕆᐊᓖᑦ 
ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ, ᐃᓱᒪᒋᔭᐅᓗᑎᑦ ᐃᖃᓗᐃᑦ ᓄᓇᓕᐅᔪᒧᑦ ᓯᕗᓪᓕᐅᔾᔭᐅᔭᕆᐊᖃᕐᓂᖅᐹᑦ.  

ᐅᖃᐅᓲᑦ ᑖᒃᑯᐊᐅᓯᒪᔪᐃᑦ,  ᖃᓄᖅᑐᑕᐅᒋᖅᓯᒪᔪᐃᑦᐅᓗᒥ 
ᓄᖑᓴᐃᖏᑦᑐᓂᑦ ᐃᖃᓗᖃᑦᑕᕐᓂᖅ  
ᒫᓐᓇᐅᔪᒥᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐃᖃᓗᑦᑕᐅᒐᔪᑦᑐᑦ (1074.2 kg, 2363.3 lbs, ᑎᑎᕋᖅᓯᒪᔪᑦ 1) ᑐᑭᓯᒋᐊᕐᕕᔅᓴᓕᒫᓂᑦ 
(ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ, ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦᖃᐅᔨᓴᕐᓂᖅ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ) ᓄᖑᓴᐃᔫᔮᖏᑦᑐᑦ; ᑭᓯᐊᓂᓕ ᐃᖃᓗᑦᑕᐅᕕᒋᕙᑦᑕᖏᑦ ᖁᕝᕙᓯᓐᓂᖏᑦ 
ᖃᐅᔨᒪᔭᐅᖏᑦᑐᖅ ᐊᒥᓲᓂᖏᓐᓄᑦ ᑐᑭᓯᒋᐊᕈᑎᔅᓴᖃᖏᓂᕐᒧᑦ.   

ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᓂᑦ ᖁᕝᕙᓯᓐᓂᖏᑦ ᐊᓯᖏᓐᓂ ᓄᓇᕗᒻᒥ ᐃᖃᓗᐱᖏᓐᓂᑦ ᐊᑐᓕᖁᔨᔪᑦ 
ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ 5%−ᒥᑦ ᑐᖔᓂᓘᓐᓃᑦ ᐃᖃᓗᖏᓐᓂᑦ, ᐃᓱᒪᒋᔭᐅᔪᖅ ᐊᑦᑕᓇᐃᖅᓯᒪᓪᓗᓂ 
(ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2005, DFO 2009).  

ᑕᑯᓐᓇᖅᑕᐅᔪᖅ 
ᖃᐅᔨᓴᓂᕐᒧᑦ ᑭᓪᓕᖏᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᑖᒃᑯᐊ ᐃᖃᓗᐃᑦ ᐊᒥᓲᓂᖏᑦ ᓈᒻᒪᑦᑐᑦ ᐊᒻᒪ ᒫᓐᓇᐅᔪᒥᑦ 
ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ ᓄᖑᓴᐃᓐᓇᑎᑦ.  

ᑐᓐᖓᓂᖃᖅᑐᑎᑦ ᐊᑯᓂ ᐊᑐᖃᑦᑕᖅᓯᒪᓪᓗᓂᒋᑦ ᐃᖃᓗᒐᓱᓐᓂᕐᒥᑦ ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᐊᒻᒪ ᒫᓐᓇᐅᔪᒥᑦ 
ᖃᐅᔨᓴᕐᓂᐅᔪᖅ, ᐸᓐᓂᖅᑑᒥᑦ ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐊᒻᒪ ᐃᓐᓇᑐᖃᐃᑦ ᐅᑉᐱᕈᓱᑦᑐᑦ ᑖᒃᑯᐊ ᐃᖃᓗᐃᑦ 
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ᐊᒥᓲᓂᖅᓴᓂᑦ ᐃᖃᓗᕝᕕᐅᖃᑦᑕᕋᓗᐊᖅᑲᑕ ᓄᖑᓴᐃᒐᔭᖏᑦᑐᑦ ᐊᑯᓐᓂᖏᓐᓂ 1750 kg (3850 lbs). 
ᐃᖃᓗᒐᓱᐊᖅᑏᑦ ᐊᒻᒪ ᐃᓐᓇᑐᖃᐃᖅ ᐸᓐᓂᖅᑑᒥᑦ ᓇᓗᓇᐃᖅᓯᔪᑦ ᑖᒃᑯᐊ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᓴᓂᕐᒧᑦ 
ᐲᖅᑕᐅᓗᓂ ᑎᑭᓯᒪᔪᒥᑦ 250 kg ᐊᕐᕌᒍᑕᒫᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ ᖃᐅᔨᓴᕋᔅᓴᑎᒍᑦ. 
ᓄᖅᑲᐅᓯᓚᐅᖅᑐᑦ ᑕᕝᕙᓐᖓᑦ ᖃᐅᔨᓴᕐᓂᐅᔪᒥᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᑦ ᓄᖑᓴᓗᐊᕋᔭᖏᑦᑐᑦ ᐃᖃᓗᑦᑕᐅᔪᓂᑦ 
1750 kg (3850 lbs), ᐊᒻᒪ ᖃᓯᒋᔾᔭᐃᑦ ᑰᑕᖓᓄᓂᑦ ᐊᓯᔾᔩᖁᔨᔪᑦ ᑖᔅᓱᒥᖓ ᒪᓕᓪᓗᑎᑦ ᑲᑎᓐᓂᖓᓂᑦ.  

ᐊᓯᐊᒍᑦᑕᐅ  ᐃᓱᒪᒋᔭᑦᑲᒪᒋᔭᐅ ᓚᖅᑐᑦ  
ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ ᐊᒻᒪ ᐊᑦᑐᖅᑕᐅᔪᑦ ᐃᖃᓗᐲᑦ ᐃᖃᓗᖏᓐᓂᑦ ᐊᒻᒪ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ 
ᐸᓐᓂᖅᑑᕐᒥᐅᑕᓄᑦ (ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2005). ᑐᓐᖓᓂᖃᖅᑐᑎᑦ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᓯᓚᖓ 
ᖃᓄᐃᓐᓂᕆᕙᑦᑕᖏᑦ, ᐊᒻᒪ ᐊᓄᕆᖏᑦ, ᐊᓯᔾᔨᐸᓪᓕᐊᔪᑦ ᐊᒻᒪ ᐊᓯᔾᔩᒻᒪᕆᑦᑐᖅ ᓯᑯᖓᓂᑦ ᑲᓄᐃᓐᓂᕆᔭᖓᓂᑦ 
ᐸᓐᓂᖅᑑᑉ ᐃᑭᖓᓂ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 2005). ᐊᑦᑐᕈᑎᐅᔪᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ ᐃᖃᓗᓐᓄᑦ ᐊᒻᒪ 
ᐃᖃᓗᐃᑦ ᓇᔪᖃᑦᑕᖅᑕᖏᓐᓄᑦ ᑐᑭᓯᐅᒪᔭᐅᑦᑎᐊᖏᑦᑐᖅ.   

ᐱᕙᓪᓕᐊᑎᑦᑎᓂᖅ ᐱᕙᓪᓕᐊᑐᐃᓐᓇᓂᐊᖅᑐᖅ ᑕᒫᓂ ᓯᕗᓂᔅᓴᒥᑦ, ᓄᐊᑦᑎᔭᕆᐊᓖᑦ ᑐᓐᖓᕕᖓᓂᑦ ᐃᒥᐅᑉ 
ᐱᐅᓂᖓᓂᑦ, ᓱᕈᕐᓇᖅᑐᓄᑦ ᐊᒻᒪ ᐃᖃᓗᐃᑦ ᖃᓄᐃᓐᓂᖏᓐᓄᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ. ᑖᒃᑯᐊ ᑐᑭᓯᒋᐊᕈᑏᑦ 
ᐱᔭᐅᔭᕆᐊᓖᑦ ᐱᒋᐊᖅᑎᑕᐅᓚᐅᖅᑎᓐᓇᒍ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒧᑦ 
ᐱᓕᕆᒋᐊᓚᐅᖅᑎᓐᓇᒋᑦ.  

ᖃᐅᔨᒋᕕᑦᓴᐃᑦ 
This Science Advisory Report is from the January 10-11, 2011 Qasigiyat Arctic Char 
assessment. Additional publications from this meeting will be posted on the Fisheries and 
Oceans Canada (DFO) Science Advisory Schedule as they become available. 
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ᑎᑎᕋᖅᓯᒪᔪᑦ 1. ᓇᐃᓈᖅᓯᒪᔪᑦ ᖃᓯᒋᔾᔭᐃᑦ ᐃᖃᓗᖏᓐᓂᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐊᒻᒪ 
ᐃᖃᓗᓕᕆᓂᕐᒧᑦ.  ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ. ᐃᖃᓗᑦᑕᓕᒫᑦ ᐃᖃᓗᑦᑕᐅᓚᐅᖅᑐᑦ ᐊᑖᓂ ᖃᐅᔨᓴᓂᕐᒧᑦ 
ᓚᐃᓴᓐᓯᒥᑦ, ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᐊᐅᓚᑦᑎᓂᖅ ᐊᒻᒪ ᐃᖃᓗᑦᑕᐅᕙᑦᑐᓂᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ (FMHIS) ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕐᕕᖁᑎᖓᑦ. ᐃᖃᓗᑦᑕᐅᕙᑦᑐᑦ ᑕᑯᔅᓴᐅᑎᑕᐅᔪᒥᑦ ᐊᕐᕌᒍᖏᑎᒎᖅᑐᑦ 1982−ᒧᑦ ᐊᒻᒪ 1984 ᐊᒻᒪ ᓚᐃᓴᓐᓯ 
ᐊᕐᕌᒍᒧᑦ (ᐄᐳᕈ 1 – ᒫᑦᓯ 31) ᐊᓯᓕᒫᖏᓐᓄᑦ. ᑭᐳᑦᑕᐅᓯᒪᔪᑦ ᖃᓄᐃᔾᔪᑎᖏᓐᓄᑦ 1.1 ᐊᑐᖅᑕᐅᓚᐅᖅᑐᖅ 
ᑭᐳᑦᑎᔾᔪᑎᐅᓪᓗᓂ ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖏᓐᓄᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᐊᐅᔭᒃᑯᑦ ᑕᖅᑭᖏᓐᓂᑦ (7 ᐊᒻᒪ 8). 

ᐊᕐᕌᒍᖓ ᐃᖃᓗᕝᕕᐅᔪᖅ 
ᑕᖅᑭᖓ 

ᑰᑕᖓ ᐃᖃᓗᑦᑕᐅᔪᑦ 
ᐅᖁᒪᐃᓐᓂᖏᑎᒍᑦ ᑐᑭᓯᒋᐊᕖᑦ 

ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑏᑦ 

kg lb kg lb ᐊᒥᓲᓂᖏᑦ ᐅᖁᒪᐃᓐᓂᖏᑦ 
(kg) 

1982 3 454 998.8 908 1997.6 McGowan 
1985   

1984 3 1000 2200 1088 2393.6 McGowan 
1985 

  

1989/1990 1, 3 1000 2200 2027.6 4460.7 FMHIS   

1990/1991 3 1000 2200 680 1496 FMHIS   

1991/1992 2, 3 1000 2200 1791.9 3942.2 FMHIS   

1992/1993 1, 3 1000 2200 900.2 1980.4 FMHIS   

1993/1994 1, 3, 7 1000 2200 2370.1 5214.2 FMHIS   

1994/1995 1, 3 1000 2200 1094.1 2407 FMHIS   

1995/1996 1, 2 1000 2200 795.5 1750 FMHIS   

1996/1997 5 1000 2200 915 2013 FMHIS   

1997/1998 8 1000 2200 501.5 1103.3 FMHIS   

1998/1999 8 1000 2200 927.4 2040.2 FMHIS   

1999/2000  1000 2200 0 0 FMHIS   

2000/2001 8 1000 2200 858.2 1888 FMHIS   

2001/2002 7, 8 1000 2200 1616.6 3556.5 FMHIS   

2002/2003 8 1000 2200 1492 3282.4 FMHIS   

2003/2004 8 1000 2200 668.5 1470.7 FMHIS 204 114 

2004/2005 8 1500 3300 916.5 2016.3 FMHIS 129 73 

2005/2006 8 1500 3300 1067.6 2348.7 FMHIS   

2006/2007 7 1500 3300 1100 2420 FMHIS 184 172 
2007/2008 7, 8 1500 3300 1299.3 2858.5 FMHIS 181 142 

2008/2009  1500 3300 0 0 FMHIS   

2009/2010 7, 8 1500 3300 1510 3322 FMHIS 192 193 

2010/2011 7, 8 1500 3300 1253 2756.6 FMHIS 211 255 
ᐃᖃᓗᑦᑕᐅᒐᔪᑦᑐᑦ 

ᐊᕐᕌᒍᑕᒫᑦ    1074.2 2363.3    

ᑲᑎᑦᑐᒋᑦ    25,781 56,717.9  1098 949 
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ᑎᑎᕋᖅᓯᒪᔪᑦ 2. ᓇᐃᓈᖅᓯᒪᔪᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑏᑦ.  

ᖃᐅᔨᓴᓂᕐᒧ
ᑦ ᐊᕐᕌᒍᖓ 

ᐅᓪᓗᖓ 
ᐱᒋᐊᕐᕕᖓ 

ᐅᓪᓗᖓ 
ᐃᓱᓕᕝᕕᖓ 

ᐊᒥᓲᓂᖏᑦ 
ᐃᖃᓗᑦᑕᐅᔪᑦ 

      
             

ᖃᐅᔨᓴᓂᕐᒧᑦ 
(exp.)  ᓄᓗᐊᑦ 

ᐳᑐᖏᑦ 
ᐊᖏᓂᖏᑦ 

(mm) 

ᐊᒥᓲᓂᖏᑦ ᓄᓗᐊᑦ 
ᓄᓗᔾᔨᖅᑕᐅᓯᒪᔪᑦ 

 
ᐊᑯᓂᐅᓂ

ᖏᑦ 
ᓄᓗᔾᔨᖅᑕ
ᐅᓯᒪᓂᖏ

ᑦ 
(ᐃᑲᕐᕋᐃᑦ) 

ᑲᑎᑦᑐᒋᑦ 
ᐊᒥᓲᓂᖏᑦ 
ᐃᖃᓗᑦᑕᐅᔪᑦ 

ᓇᒦᓐᓂᖓ 
ᐃᖃᓗᒐᓱᕝᕕᐅᔪᖅ 

 

139.7mm
ᓄᓗᐊᑦ 

exp. 
ᓄᓗᐊᑦ 

139.7mm 
ᓄᓗᐊᑦ 

exp. 
ᓄᓗᐊᑦ 

2003 ᓯᑎᐱᕆ 5 ᓯᑎᐱᕆ 8 48 156 38.1 – 101.6 1 4 443.7 204 ᑕᓯᖅ 

2004 ᓯᑎᐱᕆ 7 ᓯᑎᐱᕆ 8 57 72 38.1 2 2 116.3 129 ᑕᓯᖅ 

2006 ᐋᒐᒌᓯ 20 ᐋᒐᒌᓯ 21 140 44 38.1 4 2 156.8 184 ᑕᓯᖅ 

2007 ᐋᒐᒌᓯ 1 ᐋᒐᒌᓯ 4 121 60 38.1 – 101.6 7 3 558.1 181 ᐅᓕᓐᓂᕐᒥᑦ 

2009 ᐋᒐᒌᓯ 20 ᐋᒐᒌᓯ 23 72 120 38.1 – 101.6 4 4 295.7 192 ᐅᓕᓐᓂᕐᒥᑦ 

2010 ᓯᑎᐱᕆ 4 ᓯᑎᐱᕆ 5 64 147 38.1 - 101.6 1 2 57.4 211 ᑕᓯᖅ 
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ᐊᔾᔨᓐᖑᐊᖅ 2. ᖃᓯᒋᔾᔭᐃᑦ ᓄᓇᖑᐊᖓ, ᐃᖃᓗᒐᓱᐊᕐᕕᐅᒐᔪᑦᑐᓪᓗ ᓇᒦᓐᓂᖏᑦ. ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑏᑦ ᓄᐊᑕᐅᒐᔪᓚᐅᖅᑐᑦ ᑎᑎᖅᓯᒪᔪᓂᑦ . ᐃᖃᓗᒐᓱᕝᕕᐅᒐᔪᓚᐅᖅᑐᑦ ᐃᖃᓗᒐᓱᐊᖅᑎᓄᑦ 
ᑎᑎᖅᓯᒪᔪᑦ .  ᓄᓇᓐᖑᐊᖅ ᓘᕕᐊᓐ ᐃᓚᒌᓪᓗ. (2009), ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ ᐃᖃᓗᒐᓱᕝᕕᐅᕙᑦᑐᑦ ᒫᕐᑎᓐ ᐊᒻᒪ 
ᑖᒪᓐ (2013).  
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ᐊᔾᔨᓐᖑᐊᖅ 3. ᐃᖃᓗᑦᑕᐅᒐᔪᖃᑦᑕᖅᑐᑦ (CPUE, ᐊᒥᓲᓂᖏᑦ ᐃᖃᓗᐃᑦ /100m ᓄᓗᐊᑦ/ᐃᑲᕐᕋᖅ ᐊᕐᕌᒍᖏᑎᒍᑦ, 
ᐃᖃᓗᒐᓱᐊᕈᑦ ᖃᓄᐃᑦᑑᓂᖓ (139.7 mm ᓄᓗᐊᑦ, ᓄᓗᐊᑦ ᐊᒻᒪ ᒥᑭᔪᑦ  ᓄᓗᐊᑦ) ᐃᓛᑰᖅᑐᖅ (A), ᐊᒻᒪ ᐃᖃᓗᒐᓱᐊᕈᑦ 
ᖃᓄᐃᑦᑑᓂᖓ ᑲᑎᓐᖓᔪᑦ (B), ᑐᑭᓯᒋᐊᕈᑏᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ. ᑕᒻᒪᕈᑎᐅᒐᔪᑦᑐᑦ 
ᐱᖃᓯᐅᑎᔪᑦ.  

2003 2004 2006 2007 2009 2010

C
PU

E

0

1

2

3

139.0 mm 

38.1 mm 

2003 2004 2006 2007 2009 2010

C
PU

E

0

1

2

3

ᓄᓗᐊᑦ  

ᓄᓗᐊᑦ  
ᓄᓗᐊᑦ 

ᐃᖃᓗᒐᓱᐊᕈᑏᑦ ᖃᓄᐃᑦᑑᓂᖏᑦ ᑲᑎᓐᖓᔪᑦ 

ᐊᕐᕌᒍ  
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ᐊᔾᔨᓐᖑᐊᖅ 4. ᑕᑭᓂᓪᓗᐊᑕᕆᒐᔪᑦᑕᖏᑦ ᐃᖃᓗᐲᑦ ᐃᖃᓗᓕᕆᓂᖅ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᓄᓗᐊᑦ ᖃᓄᐃᑦᑑᓂᖏᑎᒍᑦ 
n=ᖃᐅᔨᓴᕋᔅᓴᖅ ᐊᖏᓂᖓ.  

 

 
ᑕᑭᓂᓪᓕᐊᑕᖏᑦ (mm) 
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ᐊᔾᔨᓐᖑᐊᖅ 5. ᐊᕐᕌᒍᓪᓗᐊᑕᕆᕙᑦᑕᖏᑦ ᓇᒧᓐᖓᖃᒃᑦᑕᕐᓂᖏᑦ ᐃᖃᓗᐲᑦ ᐃᖃᓗᓕᕆᓂᖅ−ᐃᒻᒥᒃᑯᑦ 
ᑐᑭᓯᒋᐊᕈᑎᓂᑦ ᓄᓗᐊᑦ ᖃᓄᐃᑦᑑᓂᖏᑎᒍᑦ n=ᖃᐅᔨᓴᕋᔅᓴᖅ ᐊᖏᓂᖓ..  

 
ᐊᕐᕌᒍᖏᑦ (ᐊᕐᕋᒍᐃᑦ) 
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ᐊᔾᔨᓐᖑᐊᖅ6. ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᖃᐅᔨᓴᕐᓂᖅ- ᑕᑭᓂᓪᓗᐊᑕᖏᑦ (ᑕᑭᓂᖏᑦ (mm) (A), ᐊᕐᕌᒍᖓᓄᑦ (B), 
ᐅᖁᒪᐃᓐᓂᓪᓗᐊᑕᖓ (g)(C), ᖃᓄᐃᓐᓂᓪᓗᐊᑕᖓ K (D)) ᑕᒪᒃᑭᓐᓂ ᖃᐅᔨᓴᓂᕐᒧᑦ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ ᑐᑭᓯᒋᐊᕈᑎᓂᑦ 
(1982 ᐊᒻᒪ 1984) (ᒪᒃᑲᐅᕙᓐ 1985) ᐊᒻᒪ ᐃᖃᓗᓕᕆᓂᖅ−ᐃᒻᒥᒃᑯᑦ ᑐᑭᓯᒋᐊᕈᑎᑦ (ᐊᒥᐊᒃᑯᖏᓐᓄᑦ ᐊᕐᕌᒍᓄᑦ) 
ᑕᒻᒪᕈᑎᐅᒐᔪᑦᑐᑦ ᐱᖃᓯᐅᑎᓯᒪᔪᑦ. 
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