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ᓂᐱᖓ ᐱᒻᒪᕆᐅᔪᖅ ᐃᓅᓯᕐᒧᑦ ᐃᒪᐅᑉ ᐊᑖᓂ. 
ᑐᓴᐅᒪᖃᑎᒌᑦᑎᐊᓐᓂᖅ ᐱᒻᒪᕆᐅᒐᓗᐊᖅᑎᓪᓗᒍ ᐊᒥᓱᓄᑦ 
ᓄᓇᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ, ᐱᒻᒪᕆᐅᓂᖅᓴᐅᕗᖅ ᐃᒪᕐᒥᐅᑕᓄᑦ 
ᓲᖃᐃᒻᒪ ᐃᖏᕐᕋᑦᑎᐊᕐᓇᕐᒪᑦ ᐃᒪᐅᑉ ᐃᖅᑲᖓᒍᑦ.1 ᑕᕆᐅᖅ 
ᓂᐱᑦᑎᐊᕆᑦᑐᒻᒪᕆᐅᓐᒪᑦ ᐆᒪᓂᖃᖅᑐᓂᑦ ᐊᒻᒪ ᐆᒪᓂᖃᙱᑦᑐᓂᑦ 
ᓂᐱᓂᑦ. ᐆᒪᔪᓂᙶᖅᑐᑦ ᓂᐱᖏᑦ ᐅᑯᐊᖑᕗᑦ ᐊᕐᕕᓄᑦ 
ᐅᖃᓗᓐᓂᖅ, ᑑᕐᖓᐃᑦ, ᐃᖃᓗᐃᑦ ᓂᖀᑦ, ᐊᓯᖏᓪᓗ ᓂᐱᑦ 
ᓴᓇᔭᐅᔪᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᓂᒃ ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓄᑦ, 
ᓂᕆᔾᔪᑎᓄᑦ, ᐃᕐᓂᐅᖅᑐᓄᑦ, ᐊᒻᒪ ᓂᕿᑐᓲᓄᑦ ᓂᕆᔭᐅᓲᓄᑦ.2 
ᐆᒪᔪᓂᙶᙱᑦᑐᑦ ᓂᐱᖏᑦ ᐃᓚᖃᖅᐳᑦ ᓇᑭᙶᕈᓘᔭᖅᑐᓂᒃ, 
ᓲᕐᓗ ᒪᓪᓕᖅᑐᓂᒃ, ᓄᑎᔅᓯᒪᔪᓂᒃ ᓯᑯᓂᒃ, ᐊᒻᒪ ᑕᕆᐅᑉ 
ᐃᖅᑲᖓᓂᙶᖅᑐᓂᒃ. ᑕᒪᓐᓇ ᑲᑎᓯᒪᑎᓪᓗᒍ ᓂᐱᖓ 
ᑕᕆᐅᖅ ᐆᒻᒪᕆᑦᑑᕗᖅ ᐊᕙᑎᐅᓪᓗᓂ ᐃᒪᕐᒥᐅᑕᓂᒃ ᓂᕐᔪᑎᓂᒃ 
ᐊᐅᓪᓚᖅᑎᑦᑎᔪᓐᓇᖅᑐᑎᒃ ᐊᒻᒪ ᓂᐱᓂᒃ ᐱᑎᑕᐅᕙᑦᑐᑎᒃ 
ᐱᒻᒪᕆᐅᓂᖓᓂᒃ ᐊᓐᓇᐅᒪᓇᓱᓐᓂᖏᓐᓄᑦ.3,4,5

ᐱᒻᒪᕆᐅᓂᖓ ᓂᐱᖃᕐᓂᖅ ᐃᒫᓂ

ᑕᕆᐅᖅ ᑎᖕᒥᐊᖏᑦ ᖃᖓᑕᔪᑦ ᑐᓗᖃᑦᑕᖅᑐᑦ ᐱᖃᓗᔭᖕᓄᑦ. ᐊᔾᔨᓕᐅᕆᔪᖅ: SOI ᑐᓐᖓᕕᖓ

ᑕᕆᐅᖅ ᑎᖕᒥᐊᖏᑦ ᓅᕙᐅᓐᓛᓐᒥ (Morus bassanus) ᐃᖃᓗᖃᑦᑕᖅᑐᑦ 
ᐊᖃᐅᒪᓪᓗᑎᒃ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᓴᓪᔩ ᐊᔾᔨᓕᐅᕆᔨᑦ.
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ᑲᐅᔨᓴᕐᓂᖅ ᓂᐱᓂᒃ
ᓂᐱᖓ ᐆᒻᒪᖅᑯᑎᐅᕗᖅ ᓴᓇᔭᐅᓯᒪᔪᖅ ᐅᓚᒥᖅᑕᓄᑦ. ᐆᒻᒪᖅᑯᑎ 
ᓅᑕᐅᑎᓪᓗᒍ ᐅᕕᓗᐃᑦ ᐊᑯᓐᓂᖏᓐᓂ, ᐊᐅᓚᔾᔭᑉᐸᓪᓕᐊᓂᖅ 
ᐊᐅᓚᔾᔭᑦᑎᑦᑎᓪᓗᓂ ᓂᐱᒧᑦ−ᓯᕿᓂᕐᒧᑦ ᒪᓪᓕᖅᑎᓪᓗᒍ 
ᐃᖏᕐᕋᔪᓐᓇᖅᑐᖅ ᐊᑯᓐᓂᖅᓱᖅᑐᒃᑯᑦ, ᓲᕐᓗ ᐊᓂᖅᑎᕆᓂᒃᑯᑦ 
ᐃᒪᒃᑯᓪᓘᓐᓃᑦ. ᓇᐃᓈᕐᓗᒍ, ᐅᖃᐅᓯᖅ ᐊᑐᖅᑕᐅᕗᖅ 
ᓇᓗᓇᐃᖅᓯᔾᔪᑕᐅᓪᓗᓂ ᑭᓱᑦ ᑐᓴᖅᑕᐅᓐᒪᖔᑕ ᑖᒃᑯᐊ 
ᐊᔅᓱᕈᖅᑎᑕᐅᔪᑦ ᐱᔭᐅᒑᖓᑕ ᑐᑭᓕᐅᖅᑕᐅᓪᓗᑎᓪᓗ 
ᐱᑎᑕᐅᔪᓄᑦ.

ᓂᐱ ᐅᖃᐅᓯᐅᒐᔪᑦᑐᖅ ᓂᐱᖅᑯᖅᑐᓂᖓᓄᑦ 
(ᓂᐱᖅᑯᖅᑐᓂᕐᒧᓪᓘᓐᓃᑦ) ᐊᒻᒪ ᖃᓄᖅ ᐊᑯᓚᐃᑎᒋᔪᒥᒃ (ᐅᕝᕙᓘᓐᓃ 
ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ). ᐃᓅᑉ ᓯᐅᑎᖓᓄᑦ, ᓂᐹᕿᓂᖅᓴᐅᓇᓱᒋᔭᐅᔪᑦ 
ᓂᐱᖃᕐᓂᖅᓴᐅᓇᓱᒋᔭᐅᕗᑦ; ᐊᖏᓂᖅᓴᐃᑦ ᓂᐱᖃᖅᑐᑦ 
ᓂᐱᖅᑯᖅᑐᓂᖅᓴᐅᓂᕋᖅᑕᐅᕗᑦ. ᓂᐱᖃᖅᑐᓂ ᓄᑦᑕᕐᓂᖅ 
ᕿᑎᐊᓃᑦᑐᒃᑯᑦ, ᐆᒻᒪᖅᑯᑎᒥᒃ ᐊᓯᐅᔨᕙᑉᐳᖅ ᑕᒪᓐᓇᓗ 
ᐃᓱᓕᑦᑕᖅᑎᑦᑎᓪᓗᓂ ᓄᑦᑕᕐᓂᕆᕙᑦᑕᒥᓂᒃ.6 ᓂᐱᖅᑯᖅᑐᔪᑦ 
ᓂᐱᖃᕐᓂᖅᓴᐅᕗᑦ ᓂᐱᖃᙱᓐᓂᖅᓴᐅᓪᓗᑎᒃ ᓂᐱᑭᓐᓂᖅᓴᐅᓪᓗᑎᒃ. 
ᐊᑐᒐᔪᙱᓐᓂᖅᓴᑦ ᓂᐱᖏᑦ ᐊᐅᓚᔪᓐᓇᐃᓪᓕᓲᑦ ᐊᐅᓪᓚᖅᑎᓪᓗᒋᑦ, 
ᐱᕕᖃᖅᑎᓪᓗᒋᑦ ᐊᐅᓪᓚᕈᓐᓇᕐᓗᑎᒃ ᖁᑦᑎᓐᓂᖅᓴᓄᑦ 
ᓂᐱᓄᑦ.7 ᑕᐃᒪᓐᓇ ᓂᐱᖅᑯᖅᑐᔪᑦ ᐊᑦᑎᑦᑐᓪᓗ ᐱᖁᑎᑦ ᓲᕐᓗ 
ᐅᔾᔨᖅᓱᖁᔨᔾᔪᑎ ᐊᑐᖅᑕᐅᒐᔪᑦᑐᑦ ᑐᓴᐅᒪᖃᑦᑕᐅᑎᓗᑎᒃ 
ᐅᖓᓯᓐᓂᖅᓴᓄᑦ. ᐊᔾᔨᐸᓗᐊᑦᑕᐅᖅ, ᑐᖑᔪᖅᑕᖅ ᐊᕐᕕᒃ, 
ᓂᐱᖅᑯᖅᑐᔪᒻᒪᕆᐊᓗᒃ ᐊᒻᒪ ᓂᐱᑭᖦᑐᓂ, ᖃᐅᔨᔭᐅᔪᓐᓇᖅᑐᖅ 
100 ᑭᓚᒦᑕᓂᒃ ᐅᖓᓯᑦᑎᒋᓪᓗᓂ.8

ᖃᐅᔨᒪᕖᑦ?

ᓂᐱᐅᑉ ᖁᑦᑎᓐᓂᖏᑦ (ᓂᐱᖅᑯᖅᑐᔪᖅ ᓂᐱ) 
ᐆᑦᑐᕋᖅᑕᐅᓲᑦ ᓂᐱᖅᑯᖅᑐᓗᓂ (dB), ᐃᓚᒋᓪᓗᓂᐅᒃ 
ᐃᓪᓗ ᓈᓴᐅᑎᒃᑯᑦ. 

ᓂᐱᖃᐅᑎ ᐆᑦᑐᕋᖅᑕᐅᔪᖅ 70 dB−ᒥ 100−
ᖏᖅᓱᓪᓗᐊᖅᑐᒥᒃ ᐆᒻᒪᕆᓐᓂᖃᕐᓂᖅᓴᐅᕗᖅ ᓂᐱᖃᖅᑐᓂ 
50 dB−ᒥ.

ᐃᒫᓂ ᓈᓚᒡᕕᒃ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐃᒪᕕᒃᑯᑦ ᐅᖃᓘᓯᕆᔨᒃᑯᑦ ᑲᓇᑕ
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ᓂᐱᖓ ᐊᔾᔨᒋᙱᑕᖓᓂᒃ ᐃᒪᕐᒦᑎᑦᑎᕗᖅ ᓯᓚᒧᑦ ᑕᐅᑐᖔᖅᑐᒍ 
ᐊᔾᔨᒌᙱᓐᓂᖏᓐᓄᑦ ᐱᖁᑎᒋᔭᐅᔪᑦ ᑖᒃᑯᓇᓂ ᒪᕐᕉᓐᓂ 
ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓂᒃ. ᓂᐱᖃᕐᓂᖅ ᐃᖏᕐᕋᔪᓐᓇᖅᑐᖅ 
ᐃᒪᓐᓇᐸᓗᒃ 4.5 ᓱᒃᑲᓂᖅᓴᒃᑯᑦ ᐃᒪᒃᑯᑦ ᐊᓂᕐᓂᖃᕐᓇᖅᑐᒥ 
(1450 ᑎᑭᑦᑐᓐᓇᖅᑐᖅ 1550 ᒦᑕᑦ/ᐱᖃᑖ ᑕᕆᐅᖅ ᐃᒪᕐᒥ 
ᐊᔾᔨᒋᙱᖦᑐᓂᐅᒃ 343 ᒦᑕᑦ/ᐱᖃᑖ ᐊᓂᕐᓂᖃᕐᓇᖅᑐᒥ).7 
ᓂᐱᖓ ᓱᒃᑲᓕᓂᖅᓴᐅᖃᑦᑕᕐᒥᔪᖅ ᑕᕆᐅᖃᕐᓂᖓ 
ᐃᖏᕐᕋᑦᑎᐊᕈᓐᓇᕐᓂᖅᓴᐅᓪᓗᓂ. ᑖᓐᓇ ᖃᓄᐃᑦᑑᓂᖓ 
ᐊᑑᑎᖃᑦᑎᐊᖅᑐᖅ ᑕᑎᒋᔭᔅᓴᐅᓪᓗᓂᓗ ᑐᓴᐅᒪᖃᑎᒌᓐᓂᖅ ᐃᒪᕐᒥ, 
ᐱᓗᐊᖅᑐᒥᒃ ᑕᐅᑐᓐᓂᖓᒍᑦ (ᑕᐅᑐᓐᓂᖅ ᐃᓱᓕᕝᕕᖃᒐᔪᑦᑐᖅ 
10 ᒦᑕᓄᑦ ᐱᐅᓛᒃᑯᑦ ᐃᒪᐅᑉ ᐊᑖᓂ)9,10 ᐅᕝᕙᓘᓐᓃᑦ ᑎᐱᖓ 
(ᐊᒥᕐᓗᐃᑦ ᑲᑎᒐᔪᓲᑦ ᐱᓪᓗᒍ ᑕᕆᐅᖅ ᐃᒪᕕᖏᑦ).11

ᐊᓯᖏᑦ ᐱᔾᔪᑕᐅᔪᑦ ᓲᕐᓗ ᐃᒪᐅᑉ ᐆᓇᕐᓂᖓ ᐊᒻᒪᓗ ᐳᓪᓚᖓ 
(ᐊᔾᔨᒌᖏᑦᑐᑦ ᐃᑎᓂᖏᑦ), ᑕᕆᐅᖃᕐᓂᖏᑦ, ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ 
ᐊᒻᒪᓗ ᐋᖅᑭᐅᒪᓂᖏᑦ, ᐊᒻᒪᓗ ᐊᓯᖏᑦ ᐃᒪᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ, 
ᐃᓚᐅᑉᓗᓂ ᖃᓄᑎᒋ ᓯᑯᖃᕐᓂᖓ ᐊᒻᒪᓗ ᐃᒪᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ, 
ᐊᑦᑐᐃᓂᖃᕈᓐᓇᖅᑐᖅ ᖃᓄᑎᒋ ᓱᒃᑲᑎᒋᔪᒥᒃ ᐊᒻᒪᓗ ᖃᓄᖅ 
ᓱᒃᑲᑎᒋᔪᒥᒃ ᐃᖏᕐᕋᓂᖃᖅᑎᒋᓐᒪᖔᑦ. ᖃᐅᔨᓴᕐᓂᖅ ᑖᒃᑯᓂᖓ 
ᐱᓕᕆᖃᑎᒌᓂᒃ ᐱᕕᖃᖅᑎᑦᑎᔪᖅ ᖃᐅᔨᓴᖅᑎᓂᒃ ᑐᑭᓯᒃᑲᓐᓂᕐᓗᑎᒃ 
ᖃᓄᐃᑦᑑᓂᖏᓐᓂᒃ ᓂᐱᖏᑦ ᐃᒪᕐᒥᐅᑕᑦ ᐊᕙᑎᖏᓐᓂ.

ᑐᑭᓯᐅᒪᓂᖅ ᓂᐱᖃᕐᓂᕐᒥᒃ ᐃᒫᓂ

ᖃᐅᔨᒪᕖᑦ?

ᐃᒻᒥᖅᐸᓪᓕᐊᔾᔪᑎ ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᖅᑐᖅ 
ᐊᔾᔨᒋᙱᑕᖓᒍᑦ ᐊᓂᕐᓂᖃᕐᓇᖅᑐᒥᑦ ᐃᒪᕐᒥᑦ ᐊᑐᖅᑐᓂ 
ᐊᔾᔨᒌᖏᑦᑐᓂᑦ ᓇᓗᓇᐃᒃᑯᑕᐅᑉ ᐳᓪᓚᖓᓂᑦ. ᑕᒪᓐᓇ 
ᐃᒪᓐᓇ ᑐᑭᖃᖅᐳᖅ, ᖃᓄᖅ ᐊᔾᔨᖃᖅᑎᒋᓐᒪᖔᑕ 
ᖃᓄᖅ ᐊᔾᔨᒌᙱᑎᒋᓂᖏᑦ ᐊᓂᖅᓵᖅᑐᒐᐅᑉ 
ᐃᒪᐅᓪᓗ ᐊᑯᓐᓂᖏᓐᓂᒃ ᑕᒻᒪᖅᑎᑦᑎᔪᖃᕈᓐᓇᖅᐳᖅ, 
ᐃᒪᐃᓐᓂᖓᓄᑦ, “ᓂᐱᑭᑦᑐᑦ” ᓂᐱᖅᑯᖅᑐᓂᖓ ᐊᓂᕐᓂᔅᓴᒥ 
“ᓂᐱᖅᑯᖅᑐᔪᓐᓇᖅᑐᖅ” ᓂᐱᖅᑯᖅᑐᓗᓂ ᐃᒪᕐᒥ. 

ᐃᑳᖅᑐᖅ ᓯᒡᔭᖓᒍᑦ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᑐᕋᑐ
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ᐆᓇᕐᓂᖅ, ᑕᕆᐅᖃᕐᓂᖓ, ᐊᒻᒪᓗ ᐳᓪᓚᖓ

ᐆᓇᕐᓂᖓ, ᑕᕆᐅᖃᕐᓂᖓ, ᐊᒻᒪ ᐳᓪᓚᖓ ᐊᑦᑐᐃᕙᑉᐳᖅ 
ᓱᒃᑲᓕᓂᖓᓂᒃ ᓂᐱᐅᑉ ᐃᖏᕐᕋᓂᕆᓇᔭᖅᑕᖓᓂᒃ ᐃᒪᐅᑉ 
ᐊᑖᒍᑦ. ᓂᐱᐅᑉ ᓱᒃᑲᓂᖓ ᐊᖏᒡᓕᕙᓪᓕᐊᑐᐃᓐᓇᖅᐳᖅ 
ᐆᓇᖅᓯᕙᓪᓕᐊᓪᓗᓂ, ᐳᓪᓚᖓᓗ, ᑕᒪᒃᑯᐊᓗ ᐊᔾᔨᒌᑉᐸᙱᖦᑐᑎᒃ 
ᑕᐃᒪᐃᔾᔪᑎᖃᖅᑐᑎᒃ ᐃᑎᓂᖓᓂᒃ (ᐊᔾᔨᙳᐊᖅ 1). 
ᐊᑦᑐᐊᖃᑦᑕᐅᑎᓂᕐᒧᑦ ᐊᑦᑐᖅᓯᓃᑦ ᐆᓇᕐᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐳᓪᓚᖓᓄᑦ 
ᑐᑭᖃᖅᑐᖅ ᓂᐱᖓ ᓱᒃᑲᐃᓛᖑᔪᖅ 500-1000 ᒦᑕᒥᒃ 
ᐃᑎᓂᖃᖅᑎᒋᔪᒥᒃ ᐆᓇᕐᓂᖓ ᐊᒻᒪᓗ ᐳᓪᓚᖓ ᐊᑦᑎᑦᑐᒦᖦᑐᓂ. 
ᑖᓐᓇ ᓴᓂᒧᑦ ᑭᒡᓕᐅᔪᖅ ᒥᑭᓛᒃᑯᑦ ᓱᒃᑲᓂᖓ ᑕᐃᔭᐅᔪᖅ 
SOFAR (ᓂᐱᖃᐅᑎᓂᒃ ᐋᖅᑭᔅᓱᐃᓂᖅ ᐊᒻᒪ ᐊᑯᓐᓂᖓ) 
ᕿᓪᓚᔾᔪᒐᖅ. ᐊᔾᔨᐸᓗᐊᑦᑕᐅᖅ, ᐃᖏᕐᕋᑲᑕᔅᓴᕋᐃᓐᓂᖅᓴᐅᕗᑦ 
ᐃᒪᒃᑯᑦ ᑕᕆᐅᖃᕐᓂᖅᓴᐅᓪᓗᓂ. ᐃᒪᑦᑎᐊᕙᐃᑦ (ᓲᕐᓗ ᓯᕐᒦᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᐊᐅᑉᐸᓪᓕᐊᔪᑦ ᓯᕐᒦᑦ) ᐱᑕᖃᖅᐸᑕ, ᐃᒪᕐᒦᑦᑐᑦ 
ᓱᒃᑲᐃᓐᓂᖅᓴᐅᓇᔭᖅᐳᑦ ᐊᓯᖏᓐᓂᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐊᓯᖏᓐᓂᒃ 
ᐱᔾᔪᑕᐅᕙᑦᑐᓂᒃ ᐊᔾᔨᒌᑉᐸᑕ.

ᐊᔾᔨᙳᐊᖅ 1 : ᐆᓇᕐᓂᖓ, ᐳᓪᓚᖓ, ᐊᒻᒪᓗ ᓂᐱᐅᑉ ᓱᒃᑲᓂᖓ ᑐᙵᕕᖃᖅᑐᓂ ᐃᒪᐅᑉ ᐃᑎᓂᖓᓂᒃ ᐊᒻᒪᓗ ᓂᐱᐅᑉ ᐃᑎᓂᖓᓂᒃ SOFAR ᕿᓪᓚᔾᔪᒐᖓᓂ  
(ᐱᔭᐅᔪᖅ Web-ᒥᑦ (2017))12.

ᖃᐅᔨᒪᕖᑦ?

ᓂᐱᒧᑦ ᒪᓪᓕᕐᓂᖅ ᐃᖏᕐᕋᔪᓐᓇᖅᑐᖅ ᐅᖓᓯᑦᑐᒧᑦ 
ᐆᒻᒪᖅᑯᑎᒥᒃ ᐊᓯᐅᔨᓗᐊᙱᓪᓗᑎᒃ SOFAR ᕿᓪᓚᔾᔪᒐᕐᒥ. 

ᑖᓐᓇ ᕿᓪᓚᔾᔪᒐᖅ ᐱᒻᒪᕆᐅᓗᐊᙳᐊᖅᐳᖅ ᐊᕐᕕᓐᓄᑦ 
ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓄᑦ ᐊᒻᒪ ᖃᐅᔨᓴᖅᑕᐅᔪᓄᑦ ᐃᒪᕕᒻᒥ 
ᑐᓴᖅᓴᐅᔪᑦ.

Sea lion (Otariinae) ᐃᒫᓄᑦ ᐊᖃᐅᒪᔪᖅ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᓴᒥᐅ ᑯᓕᒻᓵ
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ᐃᒪᐅᑉ ᐃᑎᓂᖓ, ᐃᒪᐅᑉ ᐃᖅᑲᖓ, ᓂᓚᐃᑦ, ᐊᓯᖏᓪᓗ ᐃᒪᕕᐅᑉ 
ᖃᓄᐃᓕᖓᓂᖓ

ᓂᐱᖃᖅᑐᑦ ᐊᔾᔨᒌᙱᑦᑐᒃᑯᑦ ᐃᖏᕐᕋᓲᑦ ᐃᒪᐅᑉ ᐃᑎᓂᖓ 
ᒪᓕᑦᑕᐅᓪᓗᓂ. ᓂᐱᖓ ᒪᓪᓕᕌᖓᑦ ᐃᒪᐅᑉ ᖄᖓᓄᑦ ᐃᒪᕐᒧᓪᓘᓐᓃᑦ, 
ᐃᓚᖏᑦ ᐅᕝᕙᓘᓐᓃᑦ ᑕᒪᕐᒥᒃ ᓂᐱᖃᓗᐊᖅᑐᑦ ᐆᒻᒪᖅᑯᑎᑦ 
ᑕᑯᔅᓴᐅᓕᓲᖑᕗᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᔭᐅᔭᕌᖓᑕ.13 ᐃᒃᑲᑦᑐᑦ 
ᐃᒪᖅ, ᒪᓪᓕᖅᑎᓪᓗᒍ ᐅᓄᖅᓯᕚᓪᓕᓲᖑᕗᑦ ᐊᑦᑐᐊᖃᑦᑕᐅᑎᓂᖏᑦ 
ᓄᓇᐅᑉ ᖄᖓᓄᑦ ᐊᒻᒪ ᐃᒪᕕᓐᒧᑦ ᓴᖅᑭᓲᑦ ᐊᓯᐅᔨᔾᔪᑕᐅᓲᑦ 
ᐆᒻᒪᖅᑯᑎᒥᒃ. ᐊᖏᓂᖓ ᐱᖅᓯᕐᓂᖓ ᐅᕝᕙᓘᓐᓃᑦ ᑕᑯᔅᓴᐅᓂᖓ 
ᓂᐱᖓ ᒪᓕᑉᐳᖅ ᐊᑖᓂ ᖃᓄᐃᓕᖓᓂᖓᓂ ᐃᒪᕕᐅᑉ ᐊᒻᒪᓗ 
ᐃᒪᐅᑉ ᖃᓄᐃᓕᖓᓂᖓᓂ.13 ᓯᑯᒥ ᖃᓄᐃᓕᖓᓂᖓᓂ, ᓂᐱᖓ 
ᐃᓚᖓᒍᑦ ᐱᔭᐅᓪᓗᓂ ᓯᑯᒧᑦ ᐊᒻᒪᓗ ᑕᑯᔅᓴᐅᓪᓗᓂ ᐅᕝᕙᓘᓐᓃᑦ 
ᓯᖃᓕᓯᒪᓪᓗᓂ ᑐᙵᕕᖃᖅᑐᓂ ᐃᖏᕐᕋᑦᑎᐊᕐᓂᖓᓂᒃ ᓯᑯᐅᑉ. 
ᑕᐃᒪᐃᓐᓂᖓᓄᑦ, ᓂᐱᖃᕈᓐᓃᖅᐸᓪᓕᐊᕗᖅ ᐆᒻᒪᖅᑯᑎᒥᒃ 
ᓱᒃᑲᓕᓂᖅᓴᐅᓪᓗᓂ ᓄᑦᑕᖅᐸᙱᑦᑐᓂᓗ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᕕᔅᓯᒪᓂᕆᔭᐅᔪᓄᑦ ᓯᑯᑕᖃᓕᕌᖓᑦ.14,15

 

ᖃᐅᔨᒪᕖᑦ?

ᐃᒪᐅᑉ ᐆᑕᕐᓇᕐᓂᖓ ᐊᑦᑐᐃᓂᖃᕐᒥᔪᖅ ᓂᐱᒥᒃ. ᑕᕆᐅᖅ 
ᐆᑕᕐᓇᖅᓯᕙᓪᓕᐊᑐᐃᓐᓇᖅᑎᓪᓗᒍ ᑕᕆᐅᖅ ᐆᑕᕐᓇᕐᓂᖓᓄᑦ, 
ᑲᖐᒋᔭᐅᕗᖅ ᐱᑕᖃᙱᓐᓂᖅᓴᐅᓂᐊᕋᓱᒋᔭᐅᓪᓗᓂ. 

ᖃᐅᔨᓴᖅᑎᓪᓗᒋᑦ ᖃᐅᔨᓚᐅᖅᐳᑦ ᓂᐱᖓ 
ᐃᖏᕐᕋᑦᑎᐊᕈᓐᓇᕐᓂᖅᓴᐅᓇᔭᕐᓂᖓᓂᒃ ᐃᒪᐅᑉ 
ᐃᖅᑲᖓᒍᑦ ᐊᑦᑕᕐᓇᕐᓂᖅᓴᐅᓗᓂ, ᐊᒻᒪ ᓇᓗᓇᐃᒃᑯᑕᐃᑦ 
ᓴᙱᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᑎᒃ 5 dB-ᓂᒃ ᑕᑭᑎᒋᔪᓂᒃ 
(~200 km).16

ᒪᑭᓐᔨ ᑰᖓ ᐊᒻᒪᓗ ᒪᑭᓐᔨ ᓄᓇᖓ, ᔫᑳᓐ, ᑲᓇᑕ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐱᔅ-ᐸᒃᒍᑦᔅ
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ᐱᕙᓪᓕᐊᓂᖓ ᓄᓇᕐᔪᐊᕐᒥ ᐃᒪᕐᒥᐅᑕᓄᑦ ᒪᑭᒪᔾᔪᑎᔅᓴᑦ ᐅᑭᐅᑦ 
200 ᐊᑐᓵᖅᑐᓂᒃ ᐅᓄᖅᓯᕚᓪᓕᕈᑕᐅᓯᒪᕗᖅ ᓇᑭᙶᕈᓘᔭᖅᑐᓂᒃ 
ᐊᒻᒪ ᐊᑕᖏᖅᑐᒍ ᓂᐱᖅᑯᖅᑐᓂᖓ ᐃᓄᓐᓄᑦ−ᐊᐅᓚᑕᐅᔪᓄᑦ 
(ᐅᕝᕙᓘᓐᓃᑦ ᐃᓄᓐᓂᙶᖅᑐᓂᒃ) ᐃᒪᕕᒻᒥ ᓂᐱᓂᒃ, 
ᐊᓯᔾᔨᑦᑎᐊᖅᑐᒍ ᓯᔾᔭᖓ ᐊᒻᒪ ᐃᒪᕕᐅᑉ ᐃᖅᑲᖓᓂ ᓂᐱᖓ 
(ᐊᔾᔨᙳᐊᖅ 2).17

ᐊᒥᓲᒐᓗᐊᖅᑎᓪᓗᒋᑦ ᐃᓄᐃᑦ ᖃᓄᐃᓕᐅᕈᓯᖏᑦ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ 
ᓂᐱᓕᐅᓲᑦ ᐊᔾᔨᒌᙱᑦᑑᑎᓂᑦ, 6−ᖑᔪᑦ ᖃᓄᐃᓕᐅᓐᓂᐅᔪᑦ 
ᐃᒪᒻᒥᐅᑕᓂᑦ ᓂᐱᓕᐅᓲᑦ, ᐅᓇᓂ ᓇᓗᓇᐃᔭᖅᓯᒪᔪᑦ. 
ᖃᐅᔨᓴᓕᕌᖓᑕ ᓂᐱᓂᒃ ᓴᖅᑭᑕᐅᔪᓂᒃ ᑖᒃᑯᓄᖓ ᐱᓕᕆᐊᓄᑦ, 
ᐱᒻᒪᕆᐅᕗᖅ ᐃᓱᒪᒋᒋᐊᔅᓴᖅ ᑎᓴᒪᐅᓕᖓᔪᑦ ᓂᐱᖃᖅᑐᑦ: 

1. ᓂᐱᖅᑯᖅᑐᓂᖓ (ᓂᐱᖅᑯᖅᑐᓗᓂᓘᓐᓃᑦ) ᐱᖁᑎᒧᑦ; 
2. ᐊᑯᓚᐃᑦᑕᕐᓂᖓ ᓇᑭᙶᕐᓂᖓᑕ; 
3. ᓇᑭᙶᕐᓂᖓ ᓂᐱᖃᐃᓐᓇᕐᒪᖔᑦ ᐅᕝᕙᓘᓐᓃᑦ 

ᓂᐱᖃᓗᐊᖅᑎᑦᑎᒻᒪᖔᑦ; ᐊᒻᒪᓗ 
4. ᐊᖏᓂᖓ ᓇᑭᙶᕐᓂᖓ, ᐃᓚᐅᓪᓗᓂ ᖃᓄᖅ ᐊᑐᒐᔪᑦᑎᒋᓂᖓ 

ᖃᓄᐃᓕᐅᕈᑎ ᐊᕙᑎᖓᓂ ᐊᑦᑐᐃᔪᓐᓇᖅᑐᒥᒃ ᐃᒪᕐᒥᐅᑕᑦ 
ᐃᓅᓯᖏᓐᓂᒃ.

ᐃᓄᐃᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ ᓇᑭᙶᕐᓂᖏᑦ ᐃᒪᕕᒻᒥ ᓂᐱᖏᑦ

ᐅᒥᐊᖅ ᐃᑳᖅᑐᖅ First Narrows/Lions Gate ᐃᑳᕈᑎ, ᕚᓐᑰᕙ, ᐳᑎᓯ ᑲᓚᑉᐱᐊ. 
ᐊᔾᔨᓕᐅᕆᔪᖅ: ᕚᓐᑰᕙ ᕗᓚᐃᓱ ᐃᒃᓴᕐᕕᒃ ᐱᔪᓐᓇᐅᑎᓕᑦ ᐊᒻᒪᓗ ᒍᓕᐊᒻ ᔭᓐᔅ ᐊᔾᔨᓕᐅᕆᔨ.

ᑭᓲᓐᒪᑦ “ᑕᕆᐅᑉ ᓂᐱᖃᕐᔪᐊᖅᑐᖅ”?

ᐃᓗᓕᖏᓐᓂ ᑖᔅᓱᒪ ᑎᑎᖅᑲᐅᑉ ᑲᓇᑕᐅᓪᓗ ᑕᕆᐅᕐᔪᐊᒥ 
ᓂᐱᖅᑯᖅᑐᓂᕐᒧᑦ ᖃᓄᐃᓕᐅᕈᑕᐅᔪᒪᔪᖅ, ᐃᒪᕕᒻᒥ 
ᓂᐱᖃᕐᓂᖅ ᑐᑭᖃᖅᑎᑕᐅᔪᖅ ᐃᓄᓐᓄᑦ−ᐊᐅᓚᑕᕐᓄᑦ 
ᓂᐱᑦ ᓯᐊᒻᒪᑦᑕᐅᔪᑦ ᖄᖓᓂ ᐃᒪᐅᑉ ᐊᔾᔨᒌᖏᑦᑐᓂᓪᓗ 
ᐊᑦᑑᑎᖃᕐᑐᓂ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ, ᐃᓚᐅᓪᓗᓂ 
ᐃᓱᓕᕝᕕᖃᖅᑎᑦᑎᓂᖅ ᓂᐱᒃᑯᑦ ᑐᓴᐅᒪᔪᓕᕆᓂᕐᓂ, 
ᐱᑎᑦᑎᓪᓗᓂ ᐃᓕᖅᑯᓯᕐᓂ ᑎᒥᒃᑯᓪᓗ ᐊᓯᔾᔨᕈᑎᓂᒃ, ᑎᒥᒃᑯᑦ 
ᐋᓐᓂᕐᓂᖅ, ᐊᒻᒪᓘᓐᓃᑦ ᑐᖁᓂᖅ.
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ᐊᖏᔪᑦ ᐅᒥᐊᑦ

ᐊᖏᔪᑦ ᐅᒥᐊᕐᔪᐊᑦ, ᓲᕐᓗ ᐅᒥᐊᕐᔪᐊᑦ ᐴᖅᓯᒪᔪᑦ, ᐊᖏᔪᑦ 
ᐅᓯᑲᖅᑕᖅᑏᑦ, ᓯᔾᔭᒃᑯᑦ ᐅᓯᔩᑦ, ᐃᒍᓇᐃᑦ, ᐊᒻᒪ ᐅᒥᐊᕐᔪᐊᒃᑯᑦ 
ᐳᓚᕋᖅᑏᑦ ᐅᑯᐊᖑᕗᑦ, ᑲᑎᖦᑐᒋᑦ, ᐊᖏᓛᖑᔪᖅ ᐃᓄᓐᓄᑦ 
ᐱᔭᐅᓲᖅ ᐊᑦᑎᑦᑐᒥ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ.17 ᑖᒃᑯᐊ ᐅᒥᐊᕐᔪᐊᑦ 
ᓴᖅᑭᑎᑦᑎᓪᓗᑎᒃ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᓂᐱᓂᒃ, ᐊᖏᓛᖑᔪᖅ 
ᓂᐱᖓ ᐊᑦᑎᑦᑐᒥ ᓂᐱᖓ ᐅᒥᐊᕐᔪᐊᑉ.18,19 ᑖᓐᓇ ᐊᑦᑎᑦᑐᖅ−
ᐅᖓᓯᓐᓂᖓ ᐱᒻᒪᕆᐅᔪᖅ ᐅᓄᖅᑐᓄᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ 
ᐊᑐᖃᑦᑕᖅᑕᖏᓐᓄᑦ ᑐᓴᐅᒪᖃᑦᑕᐅᑎᓗᑎᒃ ᓇᓂᑐᐃᓐᓈᕐᓗᑎᒃᓗ,  
ᐃᓛᓐᓂᒃᑯᑦ ᐅᖓᓯᓗᐊᖅᑐᓂ.17  ᑖᒃᑯᐊ ᓂᐱᑦ ᐃᑲᔫᑕᐅᓲᖑᕗᑦ 
ᐃᓄᓐᓂᙶᖅᑐᓂᒃ ᓂᐱᓂᒃ ᐊᖏᔪᓂᒃ ᓄᓇᓂᒃ.20,21 

ᒥᑭᑦᑐᑦ ᐅᒥᐊᑦ

ᒥᑭᓐᓂᖅᓴᐃᑦ ᐅᒥᐊᑦ, ᓲᕐᓗ, ᐃᖃᓪᓗᓐᓄᑦ ᐅᒥᐊᑦ, ᖁᕕᐊᓇᖅᑐᑦ 
ᐅᒥᐊᑦ, ᐊᒻᒪ ᐳᓚᕋᖅᑐᓕᕆᓂᕐᒧᑦ ᐅᒥᐊᑦ (ᐅᒥᐊᕐᔪᐊᒃᑯᑦ 
ᑲᔾᔭᐅᓴᑦᑎᑦᑎᓲᑦ ᐃᓚᐅᙱᖦᑐᑎᒃ), ᐅᔾᔨᕐᓇᑦᑎᐊᕆᓪᓗᑎᒃ 
ᓂᐱᒋᔭᐅᖏᓐᓇᖃᑦᑕᖅᐳᑦ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓂᒃ. ᑖᒃᑯᐊ 
ᐅᒥᐊᑦ ᓯᔾᔭᒧᑦ ᖃᓂᑦᑑᕗᑦ 200 ᒦᑕᑦ ᑐᖔᓂᑦ 200 ᒦᑕᑦ 
ᑐᖔᓂᑦ ᓂᐱᑕᖃᕐᔪᐊᖅᑎᓪᓗᒍ ᐊᒻᒪ ᓂᐱᖓ ᑕᑯᔅᓴᐅᓪᓗᓂ. 
ᐃᓚᖏᑦ ᒥᑭᑦᑐᑦ ᐅᒥᐊᑦ, ᓲᕐᓗ ᖁᕐᓗᐃᑦ, ᓴᖅᑭᑎᑦᑎᕙᑉᐳᑦ 
ᐊᔾᔨᑲᓴᖏᓐᓂᒃ ᓂᐱᓂᒃ ᐊᖏᔪᓄᑦ ᐅᒥᐊᕐᔪᐊᓄᑦ; ᐃᒪᐃᒻᒪᑦ 

ᐊᓯᖏᑦ ᐅᒥᐊᕋᓛᑦ, ᓲᕐᓗ ᐳᓚᕋᖅᑐᓕᕆᓂᕐᒧᑦ ᐅᒥᐊᑦ ᐊᒻᒪ 
ᖁᕕᐊᓱᑦᑐᑎᒃ ᐅᒥᐊᑦ, ᓂᐱᖃᙱᓐᓂᖅᓴᐅᓐᒪᑕ ᐃᓄᑑᒐᓗᐊᖅᑐᑎᒃ 
ᐊᖏᔫᑎᓂᒃ ᐅᒥᐊᓂᒃ, ᑭᓯᐊᓂ ᐅᓄᖅᑐᐊᓘᓐᒪᑕ ᑖᒃᑯᐊ 
ᐅᒥᐊᕐᔪᐊᑦ ᐊᒻᒪ ᐃᒪᕐᒦᑉᐸᓐᓂᖏᑦ ᐃᒃᑲᓐᓂᖅᓴᓂᒃ ᐃᒪᕐᒦᑉᐸᑦᑐᑎᒃ 
ᐃᑲᔫᑕᐅᔪᓐᓇᕐᒪᑕ ᐅᔾᔨᕐᓇᖅᑐᒥᒃ ᐅᓄᖅᓯᕚᓪᓕᕈᑕᐅᔪᓐᓇᕐᒪᑕ 
ᐃᓄᓐᓄᑦ ᓂᐱᓄᑦ ᓯᔾᔭᖅᐸᓯᒻᒥ.22,23,24,25,26,27  

ᐊᔾᔨᙳᐊᖅ 2: ᖃᓄᐃᑦᑑᓂᖏᑦ ᐃᓄᐃᑦ ᖃᓄᐃᓕᐅᕐᓂᖏᑦ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ ᓂᐱᓕᐅᖃᑦᑕᖅᑐᑦ.   

ᖃᐅᔨᒪᕖᑦ?

ᑕᕆᐅᖅ ᐅᖅᑰᓯᕙᓪᓕᐊᑎᓪᓗᒍ ᓯᓚᐅᑉ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ, ᓂᕆᐅᒋᔭᐅᕗᖅ 
ᓯᑯᐃᖅᐸᓪᓕᐊᓂᖓ ᐱᔾᔪᑕᐅᓂᐊᕆᕗᖅ ᑕᕆᐅᖅ 
ᓂᐱᒃᑭᐅᓕᖅᐸᓪᓕᐊᓂᖓᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ.  

ᐅᓄᖅᓯᒋᐊᖅᑐᑦ 
ᐅᒥᐊᕐᔪᐊᓂᙶᕐᓂᖅᓴᐅᖃᑦᑕᕐᓂᐊᕋᓗᐊᖅᑎᓪᓗᒋᑦ, 
ᓂᐱᖏᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᑐᐃᓐᓇᕐᓗᑎᒃ (ᓲᕐᓗ 
ᓯᑯᐃᖅᐸᓪᓕᐊᕙᑦᑐᑦ, ᐱᖃᓗᔭᐃᑦ ᓯᖁᑦᑎᕐᕕᖏᑦ, 
ᐊᓯᖏᓪᓗ) ᓂᕆᐅᒋᔭᐅᒻᒥᔪᑦ.
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ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᓂᖅ

ᐃᒪᕐᒥᐅᑕᓂᒃ ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᐃᓃᑦ ᐊᑐᖅᑕᐅᒐᔪᑉᐳᑦ 
ᓄᓇᒥᒃ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐅᖅᓱᐊᓗᔅᓴᖅᓯᐅᕐᓂᕐᒧᑦ ᐊᒻᒪᓗ 
ᐅᖅᓱᐊᓗᔅᓴᖅᓯᐅᕐᓂᕐᒧᑦ. ᑖᒃᑯᐊ ᖃᐅᔨᓴᕈᑎᑦ ᐊᑐᓲᖑᕗᑦ 
ᐊᓂᖅᓵᖅᑐᒐᕐᒥᒃ ᐊᓂᖅᓵᖅᑐᒐᕐᒥᒃ ᐊᓂᖅᓵᖅᑐᒐᕐᒥᒃ. ᑲᑕᒐᖅᑐᑦ 
ᐊᓂᕐᓂᔅᓴᒥ ᖃᐳᐊᙳᐊᑦ ᓂᐱᖅᑯᖅᑐᔪᒻᒪᕆᐊᓗᒻᒥᒃ ᐊᒻᒪ 
ᓂᐱᒥᒃ ᑐᕌᖅᑐᒥᒃ ᑕᕆᐅᕐᒧᑦ; ᑕᑯᔅᓴᐅᔪᑦ ᓂᐱᒧᑦ ᒪᓪᓕᕐᓃᑦ 
ᐊᑐᖅᑕᐅᕙᑉᐳᑦ ᓇᓗᓇᐃᖅᓯᔾᔪᑕᐅᓪᓗᑎᒃ ᓄᓇᐅᑉ ᖄᖓᑕ 
ᖄᖓᓃᑦᑐᓂᒃ ᓄᓇᐅᑉ ᑕᐅᑦᑐᖏᓐᓂᒃ.28 ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ 
ᖃᐅᔨᓴᕐᓃᑦ ᐊᔾᔨᒌᑉᐸᙱᓚᑦ ᖃᓄᖅ ᐊᑯᓚᐃᑎᒋᓂᖏᑦ 
ᖃᓄᕐᓗ ᐊᑯᓚᐃᑎᒋᓂᖏᑦ ᒪᓕᑉᐸᓐᓂᖏᑦ ᐱᔾᔪᑕᐅᔪᑦ 
ᖃᐅᔨᓴᕐᓂᕆᔭᐅᔪᓄᑦ.29,30  

ᓴᓇᕝᕕᐊᓗᓐᓂ ᐱᓕᕆᐊᑦ ᓴᓇᔭᐅᔪᓪᓗ

ᓱᓪᓗᓕᒃᑯᑦ ᐊᖁᓐᓂᖅ, ᐃᒫᒎᕐᓂᖅ, ᐃᑰᑕᕐᓂᖅ, ᓱᓪᓗᓕᒃᑯᑦ, 
ᐃᒪᕐᒥᐅᑕᓄᑦ ᐊᑐᒃᑲᓐᓂᕈᓐᓇᖅᑐᑦ ᐆᒻᒪᖅᑯᑎᑦ, ᐊᒻᒪ 
ᖃᑦᑖᕐᔪᓛᓄᑦ ᐊᐅᓚᓂᖅ ᐆᑦᑑᑎᔅᓴᐅᔪᑦ ᓴᓇᕝᕕᐊᓗᓐᓄᑦ 
ᐊᒻᒪ ᓴᓇᔭᐅᔪᓄᑦ ᖃᓄᐃᓕᐅᕈᑎᓄᑦ ᐱᑎᑦᑎᔪᓄᑦ ᐃᒪᐅᑉ 
ᐃᖅᑲᖓᓂ ᐃᒪᕕᒻᒥ ᓯᔾᔭᒃᑯᓪᓗ. ᑖᒃᑯᐊ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᑦ 
ᐱᓕᕆᐊᑦ ᓴᖅᑭᑦᑎᔪᓐᓇᖅᐳᑦ ᑕᒪᐃᓐᓂᒃ ᐱᕐᔪᐊᖑᓪᓗᑎᒃ ᐊᒻᒪ 
ᐃᓱᒪᓐᓇᙱᖦᑐᑎᒃ ᓂᐱᖃᕐᓗᑎᒃ (ᓲᕐᓗ, ᐊᑦᑐᐃᔾᔪᑕᐅᓲᑦ 
ᑐᙵᕕᐊᓗᓐᓂ ᐊᖁᑉᐸᑦᑐᑦ) ᐊᒻᒪᓗ ᐱᕐᔪᐊᖑᙱᓐᓂᖅᓴᑦ ᐊᒻᒪ 
ᓂᐱᐅᖏᓐᓇᓲᑦ (ᓲᕐᓗ, ᖃᐅᓯᖅᑐᑦ, ᐃᖏᕐᕋᔪᑦ ᐃᖏᕐᕋᔪᑦ) 
ᐃᒪᕐᒥᐅᑕᓄᑦ.9,31

ᐅᓇᑕᖅᑐᔅᓴᑦ ᐱᓕᕆᐊᖏᑦ

ᐅᓇᑕᖅᑐᔅᓴᑦ ᐊᐅᓚᓂᖏᑦ, ᓲᕐᓗ ᐅᒥᐊᕐᔪᐊᓄᑦ−ᕿᒫᓗᓐᓄᑦ 
ᐆᑦᑐᕋᐅᑎᑦ (ᖄᖅᑕᔫᑦ ᕐᑳᖅᑎᑕᐅᓲᑦ ᖃᓂᒋᔭᖓᓂ ᐅᒥᐊᕐᔪᐊᑉ 
ᕐᑳᖏᐅᑎᑲᓴᑦᑐᑎᒃ ᐱᑦᑕᙱᑦᑐᑎᒃ), ᐆᒪᔪᒥᒃ ᐃᑭᕐᔪᐊᖅᑐᒥᒃ 
ᐃᖃᐃᓕᓴᕐᓂᖅ, ᐊᐅᓚᓃᑦ ᐊᑐᕐᑐᑎᒃ ᐅᓇᑕᖅᑐᔅᓴᑦ ᕐᑳᖓᓂ, 
ᐱᑎᑦᑎᔪᐃᓐᓇᐅᓪᓗᑎᒃ ᖁᑦᑎᑦᑐᒥᒃ ᓂᐱᒥᒃ. ᐊᐅᓚᓃᑦ ᖄᖅᑕᔫᓄᑦ 
ᓂᐱᖃᓗᐊᙱᑦᑐᑦ, ᓇᕈᓇᑦᑎᑦ ᓱᒃᑲᓕᔪᒥᑦ ᓂᐱᖃᐃᓐᓇᐅᔭᖅᑐᑦ 
ᐅᖃᐅᓯᐅᒐᔪᑦᑐᑎᒃᓗ. ᑖᒃᑯᐊ ᖃᓄᐃᓕᐅᕈᑎᑦ ᐱᑎᑦᑎᔪᑦ 
ᓂᐱᖅᑯᖅᑐᓛᒥᒃ ᐱᓗᐊᓛᖑᓪᓗᓂᓗ ᐃᓄᐃᑦ ᓂᐱᖏᓐᓂ ᐃᒪᕐᒥᐅᑕᑦ 
ᐊᕙᑎᖏᓐᓂ.21,32

ᖃᔅᓯᒐᓚᑦ ᓂᐲᑦ ᐊᒻᒪ ᐱᓕᕆᕝᕕᖃᖅᑐᓄᑦ ᓂᖀᑦ

ᐊᑐᖃᑦᑕᕐᓂᖅ ᐱᓕᕆᕝᕕᖃᖅᑐᓄᑦ ᓂᐱᓂᑦ ᓇᓗᓇᐃᖅᓯᔾᔪᑎᓂᒃ 
ᖃᐅᔨᓴᖅᑐᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ ᓴᓇᕝᕕᓐᓄᑦ ᐱᔾᔪᑕᐅᓪᓗᑎᒃ 
ᐅᓄᖅᓯᕙᓪᓕᐊᖏᓐᓇᖅᐳᑦ. ᑖᒃᑯᐊ ᐋᖅᑭᐅᒪᔪᑦ ᓴᖅᑭᑦᑎᒐᔪᑉᐳᑦ 
ᓇᓗᓇᖅᑰᔨᙱᑦᑐᒥᑦ ᖃᐅᔨᔾᔪᑎᔅᓴᒥᑦ ᕿᓂᖅᑐᑎᒃ ᑐᓴᐅᒪᔭᔅᓴᓂᑦ 
ᑭᓱᓄᑦ (ᓲᕐᓗ ᐃᖃᓗᐃᑦ) ᐃᒪᒻᒥᑦ, ᐃᒪᒻᒥᑦ, ᐅᕝᕙᓘᓐᓃᑦ 
ᑭᓂᖅᑐᒥᑦ. ᐊᔾᔨᒋᙱᖦᑐᓂᐅᒃ ᑲᓱᑦᑕᖅᑎᑦᑎᔾᔪᑎᑦ, ᑖᒃᑯᐊ 
ᖃᐅᔨᑎᑦᑎᔾᔪᑎᑦ ᐊᑐᓲᑦ ᐆᒻᒪᖅᑯᓯᐅᕈᑎᒥᒃ ᐊᓯᔾᔩᔪᒥᒃ 
ᐋᖅᑭᔅᓯᓗᓂ ᓂᐱᒥᒃ ᑐᓴᖅᑕᐅᔪᓂᒃ ᐊᑐᙱᖔᕐᓗᓂ ᐳᓪᓚᖃᖅᑐᒥᒃ 
ᐊᓂᕐᓂᒃᓴᒥ. ᐊᒻᒪ ᓱᓕ, ᖃᔅᓯᒐᓚᑦ ᓂᐲᑦ ᐊᒻᒪ ᐃᕐᕋᕕᖏᑦ 
ᓇᓗᓇᐃᒃᑯᑕᐅᒐᔪᓐᓂᖅᓴᐅᕗᑦ ᑎᑕᑦᑎᓂᒃ (ᐊᔾᔨᙳᐊᖅ 3). 
ᐊᑐᖃᑦᑕᕐᓂᖅ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ ᓱᕈᕐᓇᖅᑑᕗᖅ ᑖᒃᑯᐊᓗ 
ᐋᖅᑭᐅᒪᔪᑦ ᐊᐅᓚᔪᓐᓇᖅᑐᑎᒃ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓄᑦ.33 

ᐅᒥᐊᕐᔪᐊᖅ ᐅᓯᑲᖅᑕᖅᑐᖅ ᐊᕙᑖᓂᑦ ᐃᒪᕕᖕᒥ ᐊᓄᕆᒧᑦ ᐆᒻᒪᖁᑎᖃᐅᑎᖃᕐᕕᑦ ᐸᐱᕋᖏᑦ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᑐᒍᐃᔅᑐ
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ᖃᖓᑐᐃᓐᓇᑦᑎᐊᒃᑯᑦ ᐃᓂᒥᓪᓗ, ᑲᑎᖦᑐᒋᑦ ᓄᓇᒥᙶᖅᑐᑦ ᐊᒻᒪ 
ᐃᓄᓐᓅᖓᔪᑦ ᓂᐲᑦ ᓴᖅᑭᑦᑎᔪᓐᓇᖅᐳᑦ ᐊᓯᔾᔨᖅᑕᖅᑐᓂᒃ ᓂᐱᓂᒃ. 
ᐃᒪᕐᒥᐅᑕᑦ ᓂᕐᔪᑎᑦ ᓱᖏᐅᑎᓯᒪᑎᓪᓗᒋᑦ ᐊᓯᔾᔨᖅᑐᓄᑦ ᐃᒪᕐᒥᐅᑕᑦ 
ᓂᐱᖏᓐᓂ, ᓂᐱᖅᑯᖅᑐᔪᑦ ᐊᒻᒪ ᓂᐱᒃᑭᐅᕐᔪᐊᖅᑐᑦ ᐃᒪᕐᒥᐅᑕᑦ 
ᓂᐱᖏᑦ ᓄᑖᖑᐸᓗᑉᐳᑦ.17, 21, 34 ᓂᐱᖓ ᐃᖏᕐᕋᔾᔪᑕᐅᓪᓗᓂ 
ᐊᑯᓐᓂᖅᓱᖅᑐᒃᑯᑦ, ᓂᐱᖓ ᐱᔭᐅᔪᒪᓗᐊᙱᑦᑐᖅ 
ᐅᕝᕙᓘᓐᓃᑦ ᐊᑦᑕᕐᓇᖅᑐᖅ ᓂᐱ.35 ᑕᕆᐅᕐᔪᐊᒥ ᓂᐱᖃᕐᓂᖅ 
ᐅᓚᕕᓴᐃᔪᓐᓇᖅᑐᖅ ᐱᔭᕆᐊᖃᖅᑐᓂᒃ ᐆᒪᔪᓂᒃ ᐆᒪᔪᓂᒃᓗ 
ᐊᐅᓚᓂᕐᓂ ᐱᑎᑦᑎᔪᓐᓇᕐᑐᓂᓗ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ ᐊᑦᑑᑎᔪᓂᒃ 
ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ.36,37 ᐱᒻᒪᕆᐅᔪᖅ ᖃᐅᔨᒪᓗᒍ ᐃᓕᖅᑯᓯᒃᑯᑦ 
ᐊᑦᑑᑎᔪᖅ ᓂᐱᒧᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ ᐃᓗᓕᖏᓐᓂ−
ᐊᐅᓚᑕᐅᓗᓂ.38 ᓲᕐᓗ, ᐅᑭᐅᖓ, ᑭᓲᓂᖓ, ᓇᓃᓐᓂᖓ, 
ᖃᓄᐃᓕᐅᕈᑎ, ᖃᓄᐃᓕᐅᕈᑎ, ᐊᒻᒪ ᓂᐱᖅᑯᖅᑐᓗᐊᕐᓂᖅ 
ᐃᓄᓐᒧᑦ ᓂᕐᔪᑎᒧᑦ ᐊᑦᑐᐃᔪᓐᓇᖅᑐᖅ ᖃᓄᖅ ᑖᓐᓇ ᐆᒪᔪᖅ 
ᑭᐅᖃᑦᑕᕐᒪᖔᑦ ᐆᒪᔪᒧᑦ ᓂᐱᒧᑦ.39,40,41 

ᑎᓴᒪᐅᕗᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐃᒪᕕᒻᒥ ᓂᐱᖅᑯᖅᑐᔪᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓲᑦ ᐃᒪᕐᒥᐅᑕᑦ ᐃᓅᓯᖏᓐᓄᑦ: 

ᐊᔾᔨᒌᙱᑦᑐᑦ ᐊᑦᑐᐃᔾᔪᑕᐅᔪᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᕐᓂᒃ

ᒪᑐᐊᖅᓯᒪᓂᖅ 

ᓂᐱᖏᑦ ᓇᑭᙶᕈᓘᔭᖅᑐᑦ ᐊᔾᔨᐸᓗᖏᑦ ᐱᓕᕆᐊᖑᒐᔪᙱᑦᑐᑦ 
ᐅᓚᕕᓴᐃᔪᓐᓇᖅᑐᑦ ᑕᒻᒪᖓᙱᑦᑐᓂᒃ ᑐᑭᓕᐅᕆᓂᕐᒥᒃ ᓂᐱᓂᒃ 
ᐊᔪᕐᓇᖅᑎᑦᑎᔪᓂᒃ. ᒪᑐᐊᖅᓯᒪᓂᖅ ᐊᑐᖅᐸᑉᐳᖅ ᓂᐱᒥᒃ 
ᐸᒡᕕᓴᐃᔪᖃᓕᕌᖓᑦ ᓂᐱᒥᒃ ᓇᓗᓇᐃᖅᓯᔪᖃᕌᖓᓪᓘᓐᓃᑦ 
ᐃᓱᒪᒋᔭᖃᕐᓂᕐᒥᒃ ᒥᑭᒡᓕᒋᐊᖅᑎᑦᑎᓗᓂᓗ ᓂᕐᔪᑎᐅᑉ 
ᐊᔪᙱᓐᓂᕆᔭᖓᓂᒃ ᖃᐅᔨᔪᓐᓇᕐᓂᕐᒥᒃ, ᐃᓕᓴᖅᓯᓂᕐᒥᒃ, 
ᑐᑭᓯᐅᒪᓂᕐᒥᒡᓘᓐᓃᑦ ᑕᒪᑐᒥᖓ ᓂᐱᒥᒃ. ᐃᓄᐃᑦ ᑕᕆᐅᕐᒥᐅᑕᑦ 
ᓂᐱᖏᑦ ᓂᐱᖅᑯᖅᑐᔪᓐᓇᖅᑐᑦ ᓲᕐᓗ ᓂᕿᑐᓲᑦ, ᓂᕿᑐᓲᑦ, ᐊᒻᒪ 
ᓄᓕᐊᕇᒃ ᐱᒻᒪᕆᐅᔪᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ ᓂᕐᔪᑎᓄᑦ. ᖃᐅᔨᓴᖅᑏᑦ 
ᖃᐅᔨᓯᒪᕗᑦ ᓂᕐᔪᑎᑦ ᓂᐱᖃᑦᑎᐊᙱᖦᑐᑎᒃ ᓂᐱᖃᕈᓐᓇᙱᖦᑐᑎᒃ 
ᐃᓄᓐᓂᙶᖅᑐᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᖃᓕᕌᖓᑦ ᐊᒻᒪ ᓴᖅᑭᑦᑐᖃᕌᖓᑦ 
ᐊᔾᔨᐸᓗᖏᓐᓂᒃ, ᐱᕕᔅᓴᕆᑎᑕᐅᔪᓂᒃ, ᐊᒻᒪ ᐃᓂᖃᑦᑎᐊᙱᖦᑐᑎᒃ 
ᓂᕐᔪᑎᑦ ᓇᒻᒥᓂᖅ ᓂᐱᖏᑦ ᓇᓗᓇᐃᒃᑯᑕᖏᓐᓂᒃ (ᐊᔾᔨᙳᐊᖅ 
3).42,43 ᐃᓄᐃᑦ ᖃᓄᐃᓕᐅᕈᓯᖏᑦ ᑕᑯᔅᓴᐅᑦᑎᐊᖅᑎᓪᓗᒋᑦ, 
ᑮᓇᕐᒧᑦ ᒪᑐᐊᖅᓯᒪᓂᖅ ᐱᕐᔪᐊᖑᓛᖑᖃᑕᐅᑐᐃᓐᓇᕆᐊᓕᒃ ᐊᒻᒪ 
ᐅᔾᔨᕐᓇᖅᑐᒥᒃ ᐊᑦᑐᐃᔾᔪᑕᐅᔪᓐᓇᖅᑐᓂ ᑐᓴᐅᒪᖃᑎᒌᒍᑕᐅᓲᓂᒃ 
ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᓂᒃ.44 

ᑕᐅᑐᙳᐊᕆᑦ ᓂᔾᔭᐅᓯᔭᕐᓂᕐᒧᑦ ᖁᕕᐊᓲᑎᖃᖅᑎᓪᓗᒋᑦ 
ᒪᕐᕉᒃ ᑎᑕᒃᑏᑦ ᐱᙳᐊᖃᑎᒌᑦᑐᑎᒃ: 

ᖃᓄᖅ ᐊᔾᔨᒌᒍᓐᓃᖅᑎᑦᑐᓐᓇᖅᐱᒋᑦ ᐃᙱᐅᑎᑦ?

ᐅᖃᓪᓚᖃᑎᖃᑦᑎᐊᕈᓐᓇᖅᐲᑦ ᐃᓄᒻᒥᒃ ᓴᓂᓕᑦᑎᐊᕐᓂᒃ?

ᖃᑎᖓᔪᑦ sea lion (Eumetopias jubatus) ᐃᒫᓂ ᕚᓐᑰᕙ, ᐳᑎᓯ ᑲᓚᑉᐱᐊ.  
ᐊᔾᔨᓕᐅᕆᔪᖅ: ᒍᐃᓕᐊᒻ ᑐᓚᒻ
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ᑎᒥᒃᑯᑦ ᐋᓐᓂᕐᓂᖅ

ᓂᐱᖅᑯᖅᑐᓗᐊᕐᓂᖅ ᑎᒥᒃᑯᑦ ᐋᓐᓂᕈᑕᐅᑐᐃᓐᓇᕆᐊᓕᒃ, 
ᐃᓚᐅᓪᓗᓂ ᕿᓚᒻᒥᐅᔪᒃᑯᑦ ᑐᓵᑦᑎᐊᕈᓐᓃᕐᓂᕐᓘᓐᓃᑦ, 
ᑐᖁᑐᐃᓐᓇᕆᐊᖃᕐᑐᓂᓘᓐᓃᑦ. ᓂᕐᔪᑎᓕᒫᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᑐᓵᓂᖃᖅᑎᓪᓗᒋᑦ, ᓂᕐᔪᑎᑦ ᓂᐱᖏᑦ ᑐᓴᖅᓴᐅᕐᔪᐊᖅᑐᑦ 
ᖃᐅᔨᔭᐅᔪᓐᓇᖃᑦᑕᙱᑦᑐᑦ ᖃᐅᔨᔪᓐᓇᙱᖦᑐᑎᒃ 
ᑐᓵᕝᕕᓕᒫᖏᓐᓂᒃ.46,47 ᐊᖏᓂᖓ ᑖᔅᓱᒪ ᓱᓐᓂᐅᒪᓂᖅ 
ᒥᑭᓪᓕᒋᐊᒐᔪᒃᑲᓗᐊᖅᑎᓪᓗᒍ ᖃᖓᙳᖅᐸᓪᓕᐊᑎᓪᓗᒍ, 
ᓂᐱᖅᑯᖅᑐᓗᐊᕐᓂᖅ ᐃᓛᓐᓂᒃᑯᑦ ᐱᑎᑦᑎᔪᓐᓇᖅᑐᖅ 
ᑐᓵᑦᑎᐊᙱᓐᓂᕐᒥᒃ ᓱᕋᑦᑐᖃᕐᓂᕐᒥᒃ.48 ᑖᓐᓇ 
ᑕᐃᒪᐃᙱᓐᓇᕐᓂᐊᓕᖅᑐᒥᒃ ᖃᐅᔨᓗᓂ ᖃᐅᔨᔾᔪᑎᓂᒃ ᐱᓗᐊᕐᑐᒥ 
ᐊᑐᒐᔪᙱᑦᑐᓂᒃ ᐱᑎᑦᑎᔪᓐᓇᖅᑐᖅ ᐃᓅᓯᖓᑕ ᐊᐅᓚᓂᖏᓐᓂ 
ᓂᕐᔪᑎᐅᑉ ᐆᒪᔪᓐᓇᕐᓂᕆᔭᖓ ᐊᑦᑕᕐᓇᖅᑐᒦᑎᓪᓗᒍ. 

ᑎᒥᒃᑯᑦ ᐊᑦᑐᐃᔾᔪᑎᑦ

ᓂᐱᖅᑯᖅᑐᔪᑦ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᑎᒥᒃᑯᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᑐᐃᓐᓇᕆᐊᓖᑦ, ᐃᓚᒋᔭᐅᓪᓗᓂ 
ᐊᔅᓱᕈᕐᓇᕐᓂᖅᓵᖅᑐᖅ,49,50,51 ᐊᓯᔾᔨᖅᓯᒪᔪᑦ ᖃᓄᑎᒋ 
ᐆᒻᒪᖅᑯᑎᖃᖅᑎᒋᓂᖏᑦ ᐆᒪᔪᓂ,52 ᓴᙲᑦᑎᒋᐊᖅᓯᒪᔪᑦ ᑎᒥᒧᑦ 
ᐊᓐᓇᐅᒪᔾᔪᑎᓄᑦ ᑭᐅᔾᔪᑕᐅᔪᑦ,53 ᐊᒻᒪ ᕿᑐᕐᖏᐅᖅᐸᑦᑐᑦ 
ᐅᓄᙱᓐᓂᖅᓴᐅᓕᕐᓗᑎᒃ.54 ᐅᖓᕙᕆᐊᖅᓯᒪᔪᑦ 
ᓴᖅᑭᔮᕐᕕᐅᖃᑦᑕᖅᑐᑦ ᐅᓄᖅᓯᕙᓪᓕᐊᖏᓐᓇᖅᑐᓪᓗ 
ᐊᔅᓱᕈᕐᓇᖅᑐᖅᓯᐅᖅᑐᑦ ᐊᑯᓂᐅᔪᒃᑯᑦ ᐋᓐᓂᐊᖃᕐᓇᙱᑦᑐᓕᕆᓂᕐᒧᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᔪᓐᓇᖅᐳᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᕐᓄᑦ.55 

ᐃᓕᖅᑯᓯᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓄᑦ

ᓂᐱᖃᓗᐊᕐᓂᕐᒧᑦ ᓴᖅᑭᔮᕐᓂᖅ ᐱᑎᑦᑎᔪᓐᓇᖅᑐᖅ 
ᐃᓕᖅᑯᓯᕐᓂ ᐊᓯᔾᔨᖅᑐᓂᒃ ᐅᓚᕕᑕᐅᓗᑎᒃᓗ ᐊᑐᒐᔪᑦᑐᓂ 
ᖃᓄᐃᓕᐅᕈᑎᓂᑦ,56,57ᐃᓚᐅᓪᓗᓂ ᐊᓯᔾᔨᕈᑎᑦ ᓂᐱᖃᕐᓂᒃᑯᑦ 
ᑐᓴᐅᒪᔪᓕᕆᓂᕐᓂ (ᓂᐱᖃᕐᓂᒃᑯᓪᓘᓐᓃᑦ), ᐊᑐᕈᓐᓃᕐᓂᖅ ᓂᕆᓂᕐᓂ 
ᐃᓅᖃᑎᒌᓄᓪᓘᓐᓃᑦ ᐃᓅᖃᑎᖃᕐᓂᕐᓂ, ᐊᓯᔾᔨᖅᑐᓄᑦ ᐊᐅᓚᓂᕐᓂ 
ᐊᖅᑲᐅᒪᔪᓂᒃᓘᓐᓃᑦ ᐃᓕᖅᑯᓯᕐᓂ, ᐊᑐᓚᐅᑲᑐᐃᓐᓇᖅᑐᓂᒃᓘᓐᓃᑦ 
ᐃᓂᖏᓐᓂ ᕿᒪᐃᑐᐃᓐᓇᕐᓂᕐᓂ.58,59,60 ᐊᑯᓂᐅᔪᒃᑯᑦ, 
ᖃᓄᑐᐃᓐᓇᖅ ᐃᓕᖅᑯᓯᕆᔭᐅᖏᓐᓇᕐᓂᐊᓕᖅᑐᖅ ᐊᓯᔾᔨᕐᓂᖅ 
ᐊᑦᑐᐃᔪᓐᓇᖅᑐᖅ ᓂᕐᔪᑎᐅᑉ ᐱᔪᓐᓇᕐᓂᖓᓂᒃ ᓇᓂᓯᓗᓂ ᓂᕿᒥᒃ 
ᐱᕈᖅᑎᒃᑲᓐᓂᕐᓗᒍᓗ.61 ᐱᕐᔪᐊᖅᑐᓄᑦ, ᓂᐱᖅᑯᖅᑐᓗᐊᕐᓂᖅ 
ᐱᑎᑦᑎᔪᓐᓇᕐᒥᔪᖅ ᐱᓗᐊᖅᑎᑦᑎᔪᓂᒃ ᐱᓗᐊᖅᑎᑦᑎᔪᓂᒃᓗ 
ᐊᑐᕐᓂᕐᓂ, ᓲᕐᓗ ᐅᐃᒻᒪᓐᓂᖅ, ᖃᖓᑕᓂᖅ, ᓇᕿᑦᑎᓂᖅ, 
ᐊᔪᖅᓯᐅᖅᑲᓂᕐᓘᓐᓃᑦ ᐱᑎᑦᑎᔪᓐᓇᖅᑐᓂᒃ ᓂᕐᔪᑎᐅᑉ 
ᐋᓐᓂᕐᓂᖓᓂᒃ ᐃᓅᔪᓐᓃᕐᓂᖓᓂᒃᓘᓐᓃᑦ.10

ᐊᔾᔨᙳᐊᖅ 3: ᐆᒪᔪᑦ ᑐᓵᑦᑎᐊᙱᓐᓂᖏᑦ ᐊᒻᒪ ᐃᓄᓐᓂᙶᖅᑐᑦ ᓂᐱᖅᑯᖅᑐᔪᑦ (ᐱᔭᐅᔪᑦ ᑐᐊᕐᑕᒥᑦ ᐊᓯᖏᓐᓂᓪᓗ (2021)17 ᐊᒻᒪᓗ ᕗᕐᔭᕋ  ᐊᓯᖏᓐᓂᓪᓗ (2021)45).
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ᓂᕆᑎᑦᑎᕙᙱᖦᑐᓂ.69,70 ᑖᒃᑯᐊᓕᒫᖅ ᐊᑦᑐᐃᓂᐅᔪᑦ 
ᐱᕈᕐᐸᓪᓕᐊᔪᓐᓇᓐᒪᑕ ᓄᐊᑉᐸᓪᓕᐊᔪᓪᓗ ᐊᑦᑐᐃᓂᖏᑦ 
ᐊᓐᓇᐅᒪᓂᓐᒧᑦ ᕿᑐᕐᖏᐅᓐᓂᓐᒧᓪᓗ, ᑕᒪᐃᓐᓂᒃ 
ᐃᓄᓐᓂᑦ ᐊᒥᓲᓂᖏᓐᓂᓪᓗ.17,71,72 ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᓄᑦ, 
ᑎᑎᕋᐅᔭᖅᓯᒪᔪᖅ 3−ᒥ ᑕᑯᑎᑦᑎᓪᓗᓂ ᑐᓴᐅᒪᑎᑦᑎᕙᓐᓂᖏᓐᓂᒃ 
ᐊᖏᔪᑲᓪᓚᒻᒥᒃ ᐊᑯᓚᐃᓈᖅᑎᒋᕙᓐᓂᖏᓐᓂᒃ, ᑕᒪᕐᒥᑲᓴᒃ 
ᓂᕐᔪᑎᑦ ᑐᓴᐅᒪᑎᑦᑎᑐᐃᓐᓇᖅᐸᑉᐳᑦ ᑐᐊᓐᓂᖅᓴᒃᑯᑦ 
ᐊᑯᓚᐃᓈᖅᑎᒋᕙᑦᑐᑎᒍᑦ, ᑕᒪᒃᑯᐊᓗ ᐋᖅᑭᔅᓱᖅᑕᐅᒐᔪᑉᐸᑦᑐᑎᒃ 
ᐱᖓᓱᓄᑦ ᐱᓕᕆᖃᑎᒌᑉᐸᑦᑐᓄᑦ: ᐊᑦᑎᑦᑐᒥᒃ ᐱᑕᖃᕋᔪᓐᓂᖓᓂᒃ 
(ᐊᕐᕖᑦ) ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᑦ, ᖁᑦᑎᑦᑐᒦᒐᔪᑉᐸᓐᓂᖏᑦ 
(ᐊᕐᕖᑦ ᐊᒻᒪᓗ ᑑᕐᖓᐃᑦ) ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᓄᑦ, ᐊᒻᒪᓗ 
ᖁᑦᑎᑦᑐᒻᒪᕆᑯᓗᐃᑦ ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᓄᑦ (ᑐᐊᑦᑐᐱᐊᑦ ᐊᒻᒪᓗ 
ᐅᓄᙱᑦᑐᑎᒃ ᑑᕐᖓᐃᑦ).48 ᑖᒃᑯᐊ ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᐱᒻᒪᕆᐅᒋᕗᑦ 
ᐃᓱᒪᒋᓂᐊᕐᓗᒋᑦ ᐊᑦᑐᐃᓂᕆᓇᔭᖅᑕᖏᑦ ᓂᐱᖃᓗᐊᖅᑐᓄᑦ 
ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᓄᑦ ᐃᑉᐱᒍᓱᑦᑎᐊᕐᓂᖏᓐᓄᑦ ᐊᔾᔨᒌᖏᑦᑐᓄᑦ 
ᓂᐱᓄᑦ ᑐᙵᕕᒋᓗᒍ ᑐᓵᓂᖓ.

ᐃᒪᕐᒥᐅᑕᑦ ᐃᖃᓗᐃᑦ

ᖃᐅᔨᓴᕐᓂᖅ ᑕᑯᑎᑦᑎᓯᒪᔪᖅ ᑭᐅᒋᐊᕐᓗᓂ ᓂᐱᖅᑯᖅᑐᔪᒥᒃ 
ᐃᖃᓗᓐᓂᒃ ᐊᓯᔾᔨᕈᓐᓇᕐᓂᖓᓄᑦ ᐃᓕᖅᑯᓯᖏᓐᓂ, ᐊᑐᕐᓗᑎᒃ 
ᖁᕝᕙᕆᐊᖅᓯᒪᔪᓂᒃ ᑕᖃᓇᖅᑐᓂᒃ, ᓱᓐᓂᐅᒪᓗᑎᒃ ᐱᔪᓐᓇᕐᓂᕐᓂ 
ᖃᐅᔨᓗᑎᒃ ᓂᕿᑐᖅᑎᓂᑦ, ᒥᑭᓪᓕᒋᐊᕐᓗᓂ ᓂᕆᓇᓱᓐᓂᖏᓐᓂ, ᐊᒻᒪ 
ᑐᓵᑦᑎᐊᕈᓐᓃᓚᐅᑲᓐᓂᖅ.47,56,73,74,75 ᐊᒥᓲᓂᖏᑦ ᐊᔾᔨᒌᙱᑦᑐᑦ 
ᐃᖃᓗᐃᑦ ᐊᔾᔨᒌᖏᑦᑐᑦ ᐊᒻᒪ ᐊᔾᔨᒌᖏᑦᑐᑦ ᓇᔪᖅᑕᐅᔪᑦ 
ᑖᒃᑯᐊ ᐃᖃᓗᐃᑦ ᓇᔪᖅᑕᖏᑦ ᐃᒪᐃᖁᔨᔪᑦ ᖃᐅᔨᓴᕐᓂᖅ 
ᓂᐱᖅᑯᖅᑐᓂ ᐊᑦᑐᐃᓂᐅᔪᓂᑦ ᐃᓱᒪᒋᔭᖃᕆᐊᖃᕐᒥᔪᑦ ᐃᒻᒥᑰᖅᑐᑦ 
ᑎᒥᖏᑦ ᐊᒻᒪ ᐊᑯᓂᐅᓂᖏᑦ.76,77 ᐆᑦᑑᑎᒋᓗᒍ, ᓂᐱᒃᑭᐅᓂᖏᑦ 
ᐊᑦᑐᐃᓂᖃᕈᓐᓇᖅᑐᑦ ᐃᕙᕕᓐᓂᑦ ᐃᖃᓗᐃᑦ ᒪᓐᓂᖏᓐᓂᑦ ᓴᓂᐊᓂᑦ 
ᐃᓅᓯᒪᔪᑦ ᐃᖃᓗᐃᑦ.78  

ᐅᓄᖅᓯᕙᓪᓕᐊᔪᑦ ᖃᐅᔨᓴᖅᑎᓂᒃ ᖃᐅᔨᓴᕈᑕᐅᖃᑦᑕᖅᓯᒪᔪᑦ 
ᓇᓗᓇᐃᖅᓯᓐᒪᑕ ᓂᐱᖅᑯᖅᑐᔪᑦ ᐃᓄᓐᓄᑦ ᐱᓕᕆᐊᖑᓲᓄᑦ 
ᐃᒪᕕᒻᒥ ᐅᕝᕙᓘᓐᓃᑦ ᐃᒪᕕᒻᒥ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᐱᐅᙱᑦᑐᓂᒃ ᐊᑦᑐᐃᔾᔪᑕᐅᔪᓐᓇᕐᒪᑕ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ 
ᐃᒪᕐᒥᐅᑕᓄᑦ. ᑕᒪᕐᒥᑲᓴᒃ ᖃᐅᔨᓴᕐᓂᕆᔭᐅᔪᑦ ᒫᓐᓇᒧᑦ 
ᑎᑭᖦᑐᒍ ᐱᔾᔪᑎᖃᖅᓯᒪᒐᓗᐊᖅᑎᓪᓗᒋᑦ ᐃᒪᕐᒥᐅᑕᑦ 
ᐆᒪᔪᑦ,62 ᐊᒥᓱᓂᒃ ᐊᓯᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑐᖃᖅᐸᓪᓕᐊᕗᖅ 
ᑕᐅᑐᒐᖃᓪᓗᐊᑕᖅᑐᓂᒃ ᑐᑭᓯᐅᒪᓂᕐᒥᒃ ᐊᑦᑐᖅᓯᓂᕆᕙᑦᑕᖏᓐᓂᒃ 
ᐃᒪᕕᒻᒥ ᓂᐱᖃᖅᑎᑦᑎᕙᓐᓂᕐᒥᒃ ᐊᓯᖏᓐᓄᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ 
ᓂᕐᔪᑎᓄᑦ. ᐊᒡᓛᑦ, ᕿᒥᕐᕈᔭᐅᓵᓚᐅᖅᑐᑦ 538−ᓂᑦ 
ᖃᐅᔨᓴᓐᓂᐅᓚᐅᖅᑐᓂᑦ ᐊᑦᑐᐃᓂᐅᕙᑦᑐᑦ ᐃᓄᐃᑦ ᐃᒪᕕᖏᓐᓂᑦ 
ᓂᐱᖏᑦ ᓇᓗᓇᐃᕐᓯᓚᐅᖅᑐᑦ ᓂᐱᒃ ᐊᑦᑐᐃᓂᕐᓗᓐᓂᕋᐃᓪᓗᑎᒃ 
ᐊᒥᓱᓂᑦ ᐊᔾᔨᒌᙱᑦᑑᑎᓂᑦ ᐆᒪᔪᓐᓂᑦ ᐃᒪᕐᒥᐅᑕᓂᑦ 17 ᐃᓄᒻᒥᑦ, 
ᐊᒥᓲᓂᖏᑦ, ᓄᓇᓕᒻᒥᐅᓪᓗ ᐊᑦᑐᐃᓪᓗᑎᒃ ᐊᑦᑐᐊᓂᖏᓐᓂᑦ ᐃᓄᐃᑦ 
ᐊᔾᔨᒌᓂᑦ ᐊᔾᔨᒌᙱᑦᑑᑎᓂᓪᓗ ᐆᒪᔪᓂᑦ.63,64,65

ᐅᑯᐊ ᑎᑎᕋᖅᓯᒪᔪᑦ ᓇᓗᓇᐃᖅᓯᕗᑦ ᐃᓚᖏᓐᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓲᓂᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᓂᒃ, ᐃᒪᕐᒥᐅᑕᓂᒃ 
ᐃᖃᓗᓐᓂᒃ, ᕿᒥᕐᓗᖃᙱᑦᑐᓂᒃ, ᐃᒪᕐᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ, ᐊᒻᒪ 
ᐃᒪᕐᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ:

ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᑦ

ᓄᓇᒥ ᖃᐅᔨᓴᕐᓃᑦ ᖃᐅᔨᓯᒪᕗᑦ ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᑦ 
ᑭᐅᖃᑦᑕᕐᓂᖏᓐᓂᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ. ᑭᖑᓂᑦᑎᓐᓂ, ᖃᐅᔨᓴᓪᓗᐊᑕᕐᓂᖅ 
ᑕᐅᑐᒐᖃᓪᓗᐊᑕᕐᓂᖅᓴᐅᕙᑉᐳᖅ ᖃᐅᔨᓴᖅᓯᓂᕐᒥᒃ ᑎᒥᒃᑯᑦ 
ᑭᐅᓯᓂᕐᒥᒃ, ᑎᒥᒃᑯᑦ ᐃᓕᙵᓐᓂᕐᒥᒃ, ᑐᖁᔪᖃᕐᓂᖓᓂᓪᓗ, 
ᑭᓯᐊᓂᓗᑦᑕᐅᖅ ᐊᖏᒡᓕᒋᐊᖅᓯᒪᓕᖅᐳᖅ ᐊᕐᕌᒎᓵᖅᑐᓂ 
ᐃᓱᒪᔅᓴᖅᓯᐅᕈᑎᖃᕐᓂᐊᕐᓗᓂ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ ᐊᑦᑐᖅᓯᓂᐅᕙᑦᑐᓂᒃ 
ᐃᓕᖅᑯᓯᕆᔭᐅᕙᑦᑐᒧᑦ ᐅᖃᑦᑎᐊᕈᓐᓇᕐᓂᕐᒧᓪᓗ ᑐᓴᐅᒪᑎᑦᑎᓂᕐᒥᒃ. 
ᑐᓵᑦᑎᐊᙱᓐᓂᖅ, ᒪᑐᐊᖅᓯᓯᒪᓂᖅ, ᐊᖏᒡᓕᕙᓪᓕᐊᔪᒥᒃ 
ᐊᔅᓱᕈᕐᓇᖅᑐᒥᒃ, ᐃᓂᖃᕈᓐᓃᕐᓂᕐᓗ ᐱᔭᐅᔪᒪᓂᖅᓴᐅᔪᓂᑦ 
ᓂᕆᕝᕕᐅᔪᒪᕙᑦᑐᓂᑦ ᐃᓚᐃᓐᓇᕆᕙᖏᑦ ᐊᑦᑐᖅᓯᓂᕆᔭᐅᔪᑦ 
ᑎᑎᕋᖅᑕᐅᓯᒪᓪᓗᑎᒃ ᐊᒥᓱᓄᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ.66,67,68 
ᖃᓄᐃᔾᔪᑕᐅᓕᖅᐸᑦᑐᑦ ᑖᒃᑯᓄᖓ ᐊᑦᑐᐃᔾᔪᑕᐅᔪᓄᑦ 
ᑐᑭᓯᔭᐅᑦᑎᐊᖏᓐᓇᕈᓐᓇᙱᑦᑐᑦ ᑭᓯᐊᓂ ᐃᓚᖃᕈᓐᓇᖅᑐᓂ 
ᒥᑭᓪᓕᒋᐊᖅᓯᒪᔪᓂᒃ ᓂᕆᖃᑎᒌᒍᓯᕐᓂᒃ, ᒥᑭᓪᓕᒋᐊᖅᓯᒪᔪᓂᒃ 
ᐃᓅᖃᑎᒌᓂᒃ ᑲᑎᙵᖃᑎᖃᕐᓂᕐᒥᒃ, ᐊᒻᒪ ᓂᕿᑐᖅᑎᓂᒃ 

ᖃᓄᖅ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐃᒪᕐᒥᐅᑕᐃᑦ ᐆᒪᔪᐃᑦ ᑭᐅᓯᕙᓐᒪᖔᑕ ᑕᕆᐅᕐᒧᑦ ᓂᐱᒧᑦ

ᖃᑯᖅᑐᖅ ᕿᓚᓗᒐᖅ (Delphinapterus leucas) ᐳᐃᓯᔪᖅ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᓯᓘᒧᓴᓐᓕ
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ᐊᒻᒪ ᓱᓕ, ᐱᑕᖃᕐᓂᖓ ᓇᑲᓱᐃᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐃᖃᓗᓐᓂ 
ᐊᑦᑐᐃᔪᓐᓇᕆᕗᖅ ᓂᐱᖅᑯᖅᑐᓗᐊᒧᑦ. ᐃᖃᓗᐃᑦ ᓇᑲᓲᑎᓖᑦ 
ᑐᓵᑦᑎᐊᕐᓇᕐᓂᖅᓴᐅᕗᑦ ᐊᒻᒪ ᓂᐱᖃᕐᓂᖅᓴᐅᕙᑦᑐᑎᒃ 
ᑐᓴᐅᒪᔪᓕᕆᔾᔪᑎᓄᑦ, ᐊᑦᑐᖅᑕᐅᓂᖅᓴᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᑎᓪᓗ 
ᐃᒪᒃᑯᑦ ᓂᐱᒃᑯᑦ ᑕᐃᒃᑯᐊ ᓇᑲᓲᑎᖃᙱᑦᑐᑦ.79

ᑕᕆᐅᕐᒥᐅᑦ ᑐᐊᑑᒐ

ᐊᔾᔨᒋᙱᑦᑐᓂᐅᒃ ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᑦ ᐃᖃᓗᐃᓪᓗ, 
ᐃᒪᕐᒥᐅᑕᑦ ᖃᐅᔨᓴᖅᑕᐅᓗᐊᖅᓯᒪᙱᑦᑐᑦ.80 ᖃᖓᑦᑎᐊᖅ 
ᖃᐅᔨᓴᕈᑕᐅᓵᓚᐅᖅᑐᑦ ᑕᑯᑎᑦᑎᕗᑦ ᐃᒪᑦᑎᐊᕙᐃᑦ 
ᑐᓵᑦᑎᐊᙱᓚᐅᑲᒍᓐᓇᕐᓂᖏᓐᓂᒃ ᑕᕆᐅᕐᔪᐊᒥ ᓂᐱᖃᓗᐊᒧᑦ,81 
ᓄᑦᑕᖅᐸᑦᑐᑦ ᑐᐊᑑᒐᐃᑦ ᐊᔪᕐᓇᕈᑕᐅᓲᖑᕗᑦ ᖃᐅᔨᓴᕆᐊᔅᓴᖅ 
ᐊᑦᑐᐃᔾᔪᑕᐅᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ ᐃᒪᕕᒻᒥ ᓂᐱᖃᖅᑎᓪᓗᒋᑦ ᑖᒃᑯᐊ 
ᑲᑎᙵᔪᑦ ᐆᒪᔪᑦ.82 

ᐃᒪᕐᒥᐅᑕᑦ ᕿᒥᕐᓗᖃᙱᑦᑐᑦ 

ᑕᐃᒎᓯᖅ ᐃᒪᕐᒥᐅᑕᑦ ᕿᒥᕐᓗᖃᙱᑦᑐᑦ ᐊᒥᓱᓂᒃ ᓂᕐᔪᑎᖃᖅᐳᑦ 
ᐃᒪᕐᒥᐅᑕᓂᒃ ᓇᔪᖅᐸᑦᑕᖏᓐᓂᒃ ᐃᓚᒋᔭᐅᓪᓗᑎᒃ ᐃᒪᐅᑉ 
ᐃᖅᑲᖓᓂ ᐊᒻᒪ ᐃᒪᕐᒥᐅᑕᑦ (ᐅᑯᐊᖑᕗᑦ ᑰᒐᓛᑦ, ᖃᖅᑯᐊᒐᑦ, 
ᐃᒪᕐᒥᐅᑕᑦ, ᐊᒻᒪ ᐃᒪᕐᒥᐅᑕᑦ ᐊᒻᒪ ᐅᕕᓗᐃᑦ) ᓂᐱᖏᑦ 
ᓯᐊᒻᒪᑦᑕᐅᓴᕋᐃᑦᑐᑦ ᑕᒪᐃᓐᓄᑦ ᐃᒪᒃᑯᑦ ᐊᒻᒪ ᑕᕆᐅᑉ 
ᐃᖃᖓᓂᑦ.83 ᑖᒃᑯᐊ ᐆᒪᔪᐃᑦ ᐊᔾᔨᒌᖏᐊᕐᔪᓐᓂᖏᑦ 
(ᐃᓚᒋᔭᖃᖅᑐᑦ ᑐᑦᑕᕐᕕᓂᑦ, ᖃᖅᑯᐊᒐᕐᓂᑦ, ᐃᑎᕐᓂᑦ, ᐊᒻᒪᓗ 
ᐅᕕᓗᓂᑦ ᑎᓯᔪᓂᒃ ᖄᓕᑦ ᓲᕐᓗ ᑕᓕᒐᖃᐅᖅᑐᖅ ᐊᒻᒪᓗ 
ᐃᕕᓗᒃ) ᐃᑉᐱᓐᓂᐊᓂᖃᖅᑐᑦ ᓂᐱᒧᑦ ᓯᐊᒻᒪᑦᑎᑕᐅᓂᖏᓐᓄᑦ 
ᑕᒪᒃᑮᑎᒍᑦ ᐃᒪᒃᑯᑦ ᐊᒻᒪᓗ ᐃᖅᑲᖓᒍᑦ.84,85,86,87 

ᖃᔅᓯᑲᓪᓚᐃᑦ ᖃᐅᔨᓴᕐᓂᕆᔭᐅᔪᑦ ᐃᒪᐃᑎᑦᑎᖅᑰᔨᕗᑦ, 
ᐃᒫᓂ ᓂᐱᖅᑯᖅᑐᔪᑦ ᓴᖅᑭᑎᑦᑎᑐᐃᓐᓇᕆᐊᖃᕐᓂᖏᓐᓂᒃ 
ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᐊᑦᑐᖅᓯᓂᐅᕙᑦᑐᓂᒃ ᑕᒪᒃᑯᓄᖓ ᓂᕐᔪᑎᓄᑦ: 
ᓂᕐᔪᑎᑦ ᐅᓚᕕᓴᖅᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᐳᑦ ᓇᓂᓯᓂᕐᒥᒃ ᓂᕿᒥᒃ 
ᐊᖏᕐᕋᔅᓴᒥᒡᓘᓐᓃᑦ, ᐊᖏᒡᓕᒋᐊᖅᑎᑦᑎᓗᑎᒃ ᐊᔅᓱᕈᕐᓇᖅᑐᓄᑦ−
ᐊᑦᑐᐊᓂᓕᓐᓄᑦ ᐃᓚᐅᕈᑎᔅᓴᓄᑦ, ᓱᕋᔅᓯᓯᒪᓂᖃᕐᓗᑎᒃ ᖃᐅᓯᖅᑐᓂᒃ, 
ᓱᕋᔅᓯᓗᑎᒡᓘᓐᓃᑦ ᑐᓵᓂᕐᒧᑦ ᐃᔭᕈᕙᐅᔭᕐᓂᒃ.88,89,90 ᐃᒪᒃᑯᑦ 
ᓂᐱᖅᑯᖅᑐᔪᕐᔪᐊᑦ, ᓲᕐᓗ ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ, 
ᐅᓄᕈᓐᓃᖅᐹᓪᓕᕈᑕᐅᔪᓐᓇᕐᒥᔪᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᕿᒥᕐᓗᖃᙱᑦᑐᓂᒃ 
ᓲᕐᓗ ᐆᒪᔪᕋᓛᕐᒥ.91

ᑕᕆᐅᕐᒥᐊᑕᑦ ᑎᒻᒥᐊᑦ

ᐅᓄᙱᑦᑐᓂᒃ ᖃᐅᔨᓴᖅᑐᖃᖅᐸᑉᐳᑦ ᐊᑦᑐᖅᓯᓂᐅᑐᐃᓐᓇᕆᐊᓕᓐᓂᒃ 
ᐃᒪᕐᒥᐅᑕᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ ᐃᒪᕐᒥᐅᑕᓄᑦ ᑎᒻᒥᐊᓄᑦ, 
ᑭᓯᐊᓂ ᖃᖓᑦᑎᐊᓵᖅ ᖃᐅᔨᓴᕐᓂᕆᔭᐅᔪᖅ ᖃᐅᔨᓚᐅᖅᐳᖅ 
ᑕᒪᒃᑯᐊ ᐊᖅᑲᐅᒪᕙᑦᑐᑦ ᑎᒻᒥᐊᑦ ᓲᕐᓗ ᐊᑉᐸᐃᑦ 
ᓵᑦᑎᐊᕐᒥᐅᑕᖃᑐᐃᓐᓇᕆᐊᖃᕐᓂᖏᓐᓂᒃ ᐊᑦᑐᖅᑕᐅᓗᑎᓪᓗ 
ᐃᒫᓂ ᓂᐱᒃᑯᑦ ᓂᓪᓕᐊᓕᕌᖓᒥᒃ ᕿᒥᕆᓕᕌᖓᒥᒃ.92 
ᖃᐅᔨᒪᔭᐅᔭᕆᐊᖃᖅᐳᖅ ᑕᕆᐅᕐᒥᐅᑕᑦ ᑎᒻᒥᐊᑦ 
ᑭᒡᓕᖃᖅᑎᑕᐅᑐᐃᓐᓇᖅᑎᓪᓗᒋᑦ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ, ᖃᐅᔨᓴᕈᑎᑦ 
ᑕᑯᔅᓴᐅᑎᑦᑎᕗᑦ ᐃᒃᐱᒍᓱᑦᑎᐊᕐᓂᖏᓐᓂᒃ ᑕᒪᐃᓐᓂᒃ ᓯᓚᒦᓪᓗᑎᒃ 
ᐊᒻᒪ ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ ᑐᓴᖅᓴᐅᔪᓂᒃ.93,94 ᑕᐃᒪᐃᒻᒪᑦ, 
ᖃᐅᔨᓴᖅᑕᐅᑦᑎᐊᕐᓂᖅᓴᐅᓗᑎᒃ ᐃᒪᒃᑯᑦ ᓂᐱᖅᑯᖅᑐᔪᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᑐᐃᓐᓇᕆᐊᓖᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᑎᒻᒥᐊᓂᒃ 
ᐱᔭᕆᐊᖃᖅᐳᑦ. 

ᐊᔾᔨᖑᐊᖅ, ᖁᓛᓂ ᓴᐅᒥᐊᓂᑦ: ᑲᐱᓯᓕᒃ ᐃᖃᓗᒐᓱᒃᑐᖅ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐅᓕᑦᔅ ᑲᕆ. ᐊᖏᓂᖅᐹᖅ ᐸᓯᕕᖕᒥ octopus (Enteroctopus dofleini) ᐃᒪᕕᐅᑉ ᓇᑎᖓᓂ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᒫᑎᓐ 
ᒍᐊᓗ. ᐊᓯᓱᑦ ᐊᒃᐸᐃᑦ (Uria lomvia) ᐃᒫᓂ ᐊᔾᔨᓕᐅᕆᔪᖅ: ᒪᐃᒃ ᓱᑐᒪ. ᐆᔭᐅᔭᖅ ᑕᕆᐅᑉ turtle (Chelonia mydas) ᐊᖃᐅᒪᔪᖅ. ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐸᑎᔅᑎ ᐳᓕᕚᑦ.
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ᐃᓄᐃᑦ ᐃᓕᖅᑯᓯᖏᓐᓄᑦ ᐊᒻᒪ ᐃᓄᐃᑦ ᐱᐅᓯᖏᑦ 
ᓯᔾᔭᖅᐸᓯᒻᒥ ᐊᒻᒪ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᓄᓇᓕᖏᓐᓂᒃ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓗᐊᓲᖑᙱᑦᑐᖅ, ᐊᑦᑐᐃᔾᔪᑕᐅᓲᖑᒻᒥᔪᖅ 
ᖃᔅᓯᑲᓪᓚᓐᓄᑦ ᐃᓕᖅᑯᓯᕆᔭᐅᔪᓄᑦ ᐊᒻᒪ ᐃᓅᖃᑎᒌᓄᑦ 
ᐱᐅᓯᕆᔭᐅᔪᓄᑦ ᓯᔾᔭᖅᐸᓯᒻᒥ ᐊᒻᒪ ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ 
ᓄᓇᖅᑲᑎᖏᓐᓂᒃ.95,96 ᓲᕐᓗ, ᓯᔾᔭᖅᐸᓯᒻᒥ ᓄᓇᓖᑦ ᐊᒻᒪ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐊᖑᓇᓱᑉᐸᑦᑐᑦ ᐊᒻᒪ ᐃᖃᓗᒐᓱᑉᐸᑦᑐᑦ 
ᑕᑎᖃᕐᔪᐊᕐᒪᑕ ᐱᒻᒪᕆᐅᔪᓂᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᕐᓂᒃ 
ᐊᑐᐃᓐᓇᐅᔪᓂᒃ ᓇᔪᖅᐸᑦᑕᖏᓐᓂᒃ ᐊᒻᒪ ᖃᖓᓪᓚᕆᒃᑯᑦ. 
ᐱᑕᖃᕐᓂᖓ ᐃᒪᕕᒻᒥ ᓂᐱᖃᕐᓂᖅ ᐃᖏᕐᕋᑎᑦᑎᔪᓐᓇᖅᑐᖅ 
ᑖᒃᑯᓂᖓ ᐆᒪᔪᓂᒃ, ᐅᓚᕕᓴᐃᓗᓂ ᐱᖅᑯᓯᑐᖃᒃᑯᑦ ᐊᑐᕋᓲᑎᓂᒃ, 
ᐊᑦᑑᑎᓗᓂᓗ ᐱᓇᓱᓐᓂᕐᓂ ᐱᖁᔭᕐᔪᐊᒃᑯᑦ ᓴᐳᒻᒥᔭᐅᔪᑦ 
ᓄᓇᖃᖅᑳᖅᓯᒪᔪᑦ ᐱᔪᓐᓇᐅᑎᖏᑦ.97

ᐊᑦᑐᐃᓂᐅᔪᑦ ᐃᒪᕕᒻᒥ ᓂᐱᖃᓗᐊᕈᑕᐅᓲᑦ ᐃᓄᐃᑦ ᐃᓕᖅᑯᓯᖏᓐᓄᑦ ᐊᒻᒪ ᐃᓄᐃᑦ ᐱᐅᓯᖏᑦᑕ ᐱᐅᓯᖏᑦ

ᐊᕐᕕᕐᓂᒃ ᖁᖏᐊᖅᑐᑦ ᐅᒥᐊᕐᒥ ᖃᓂᒋᔭᖓᓂ ᐳᐃᓕᖅᑐᖅ ᐳᐃᔨ
ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐅᓗᑎ ᑐᓗᑕᓐ

ᐊᓪᓚᐃᑦ ᓄᓇᖓᑦ ᓴᓇᖃᑎᖃᖅᑐᑦ ᐃᖃᓗᓕᕆᔨᒃᑯᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓪᓗ ᑲᓇᑕ ᓄᐊᑦᑎᔪᑦ ᐊᐅᐸᖅᑐᓂᒃ ᓵᒪᓐ (Oncorhynchus nerka) ᐱᕈᖅᓰᕕᖓᑦ ᐃᖃᓗᖕᓂᒃ.
ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐃᖃᓗᓕᕆᔨᒃᑯᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓪᓗ ᑲᓇᑕ
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ᐊᒻᒪᓗᑦᑕᐅᖅ ᑐᑭᓯᐅᒪᓂᐅᑉ ᖃᓄᖅ ᐃᓄᐃᑦ ᖃᓄᐃᓕᐅᓐᓂᖏᑦ 
ᓂᐱᖅᑯᖅᑐᕙᓐᒪᖔᖏᑦ ᖃᓄᐃᑦᑑᓂᖏᓪᓗ ᐃᓄᐃᑦ ᓂᐱᖏᑦ, 
ᐱᒻᒪᕆᐅᒻᒥᔪᖅ ᑐᑭᓯᔭᕆᐊᔅᓴᖅ ᐊᑦᑐᐃᓂᐅᕙᑦᑐᓂᑦ ᐃᒪᒻᒥᐅᑕᓂᑦ 
ᐆᒪᔪᓐᓂᑦ ᐊᑕᐅᓯᐅᙱᑦᑐᒥᑦ ᐃᓄᓐᓂᑦ ᖃᓄᐃᓕᐅᖅᑐᖃᕌᖓᑦ 
ᐊᑕᐅᑦᑎᒃᑯᑦ. ᓂᐱᖃᐃᓐᓇᕐᓗᓂ ᐅᓄᖅᑐᓂᑦ ᐃᓄᐃᑦ 
ᖃᓄᐃᓕᐅᕈᑎᖏᓐᓂ ᐃᓚᓯᔪᓐᓇᖅᑐᖅ ᐱᓕᕆᖃᑎᖃᕐᓗᓂᓗ 
ᐊᓯᖏᓐᓂᒃ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐊᔅᓱᕈᕐᓇᖅᑐᓄᑦ ᐊᖏᒃᓕᒋᐊᖅᑎᓪᓗᒍ 
ᑲᑎᑉᐸᓪᓕᐊᔪᑦ ᐊᑦᑑᑎᔪᑦ ᐃᒪᕐᒥᐅᑕᑦ ᐃᓅᓯᖏᓐᓄᑦ.

ᖃᐅᔨᓴᖅᑕᐅᖏᓐᓇᖅᑎᓪᓗᒍ ᐃᓄᓐᓄᑦ ᓂᐱᖅᑯᖅᑐᔪᓄᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓲᑦ ᐆᒪᔪᕐᓄᑦ, ᓱᓕ ᐊᔪᕐᓇᖅᑐᒻᒪᕆᐅᕗᖅ 
ᖃᐅᔨᓇᓱᒋᐊᔅᓴᖅ ᐊᑦᑐᐃᔾᔪᑕᐅᓲᓂᒃ ᐊᒻᒪ ᐊᑦᑐᐃᔾᔪᑕᐅᓲᓂᒃ 
ᖃᔅᓯᑲᓪᓛᓗᓐᓄᑦ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᓂᐱᓄᑦ ᓇᑭᙶᕈᓘᔭᖅᑐᓄᑦ 
ᓂᕐᔪᑎᒧᑦ. ᐱᖁᑎᒋᔭᐅᔪᑦ ᓂᐱᖅᑯᖅᑐᔪᑦ, ᐆᒪᔪᑦ ᓇᔪᒐᖏᑕᓗ 
ᐱᐅᓯᖏᑦ ᐆᒪᔪᐃᑦ ᓴᖅᑭᔮᕐᕕᒋᔭᖏᑦ, ᐊᒻᒪ ᖃᓄᐃᓕᖓᓂᕆᔭᖏᑦ 
ᓴᖅᑭᔮᕐᕕᒋᔭᖏᓐᓂ, ᐱᒻᒪᕆᐅᔪᐃᓐᓇᐅᕗᑦ ᐃᓱᒪᒋᔭᐅᔭᕆᐊᓖᑦ 
ᐊᑦᑐᐊᓂᖃᕈᓐᓇᖅᑐᑦ ᐊᒻᒪ ᐊᑦᑐᐃᔪᓐᓇᖅᑐᑦ ᑲᑎᑉᐸᓪᓕᐊᔪᓄᑦ 
ᐊᑦᑐᐃᓂᐅᔪᓄᑦ ᐃᒪᕕᒻᒥ ᓂᐱᒧᑦ ᐃᒪᕐᒥᐅᑕᓄᑦ.

ᖃᐅᔨᒪᔭᐅᔭᕆᐊᖃᓪᓚᕆᑉᐳᖅ ᖃᓄᐃᓕᖓᓂᖏᑦ 
ᐊᒻᒪ ᖃᓄᐃᙱᑦᑎᐊᕐᓂᖏᑦ ᐊᑦᑐᖅᑕᐅᓯᒪᔪᑦ ᐆᒪᔪᑦ 
ᐱᐅᓯᕚᓪᓕᕈᓐᓇᕋᔪᓐᓂᖏᓐᓂᒃ ᓂᐱᑭᓪᓕᕙᓪᓕᐊᑐᐊᖅᐸᑕ.98 
2012-ᒥ ᖃᐅᔨᓴᕈᑕᐅᓚᐅᖅᑐᖅ ᓇᓗᓇᐃᓚᐅᖅᑐᖅ 6-ᓂᒃ 
ᑎᓯᐸᐃᓪᓂᒃ ᓂᐱᖃᕈᓐᓃᖅᐹᓪᓕᕐᓂᖓᓂᒃ ᑕᕆᐅᕐᔪᐊᒥ ᑲᖏᖅᖢᒃ 
ᐸᐱᒥ (ᐅᒥᐊᕐᔪᐊᑦ ᐃᖏᕐᕋᑲᑕᙱᓐᓂᖅᓴᐅᓂᖏᓐᓄᑦ ᓯᑎᐱᕆ 
11, 2001-ᒥ) ᐊᔅᓱᕈᕐᓇᙱᓐᓂᖅᓴᐅᓕᓚᐅᕐᒪᑦ ᕿᓚᓗᒐᐃᑦ.51 
ᖃᔅᓯᑲᓪᓚᑦ ᐊᓯᖏᑦ ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᖅᓯᒪᔪᑦ ᖃᐅᔨᓚᐅᖅᐳᑦ 
ᓂᐱᖅᑯᖅᑐᓗᐊᕈᓐᓃᕐᓂᖏᓐᓂᒃ ᓂᐅᕐᕈᑎᔅᓴᓂᒃ ᓄᕙᒡᔪᐊᕐᓇᖅ-19 
ᓄᓇᕐᔪᐊᕐᒥ ᖃᓂᒻᒪᒍᑕᐅᕙᓪᓕᐊᑎᓪᓗᒍ 99,100,101,102 
ᐊᑦᑐᐊᓂᖃᓚᐅᖅᐳᖅ ᐅᓄᖅᓯᕚᓪᓕᖅᓯᒪᔪᓄᑦ ᓄᑦᑕᖅᐸᓪᓕᐊᔪᓄᑦ 

ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᓂᒃ ᐱᓕᕆᓐᓇᖅᑐᓄᑦ ᑐᓚᑦᑕᕐᕕᓐᓄᑦ ᐊᒻᒪ 
ᓯᔾᔭᖅᐸᓯᓐᒧᑦ ᑕᑯᔭᐅᒐᔪᙱᑦᑐᓄᑦ.103,104 

ᑖᒃᑯᐊ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᖃᐅᔨᔭᖏᑦ ᓇᓗᓇᐃᖅᓯᕗᑦ 
ᑐᑭᓯᐅᒪᓕᒃᑲᓐᓂᕐᓂᖏᓐᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓲᓂᒃ ᐃᑲᔪᖅᓱᐃᔾᔪᑕᐅᔪᓐᓇᖅᐳᑦ 
ᑐᕌᒐᕆᔭᐅᔪᓄᑦ ᐊᔅᓱᕉᑕᐅᔪᓄᑦ ᓴᖅᑭᓪᓗᒋᑦ ᐱᔾᔪᑕᐅᓲᑦ 
ᐃᒪᕕᒻᒥ ᓂᐱᖃᓗᐊᖅᑐᓄᑦ. ᖃᐅᔨᓴᒃᑲᓐᓂᕆᐊᖃᖅᑎᓪᓗᒋᑦ, 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᖃᐅᔨᔭᐅᕙᓪᓕᐊᔪᑦ ᑲᑎᑕᐅᔪᑦ ᑖᒃᑯᐊ 
ᐃᒪᒃᑯᑦ ᓂᐱᑭᓪᓕᕚᓪᓕᖅᓯᒪᕐᔪᐊᖅᑎᓪᓗᒋᑦ ᐃᒪᐃᑦ ᐆᒪᔪᑦ 
ᑭᐅᑦᑎᐊᕈᓐᓇᖅᐳᑦ ᐱᐅᔪᒥᒃ ᒥᑭᓪᓕᒋᐊᕈᑕᐅᓪᓗᑎᒃ ᐃᒪᕐᒥᐅᑕᓂᒃ 
ᓂᐱᖅᑯᖅᑐᔪᓂᒃ. ᖃᐅᔨᓴᒃᑲᓐᓂᖅᑎᓪᓗᒋᑦ ᐃᑲᔪᖅᓱᐃᑉᐸᑕ 
ᑖᒃᑯᓂᖓ ᖃᐅᔨᔭᐅᔪᓂᒃ, ᐊᔪᕐᓇᙱᑐᐃᓐᓇᕆᐊᖃᖅᐳᖅ 
ᒐᕙᒪᒃᑯᑦ ᐊᒻᒪ ᓄᓇᓖᑦ ᐱᓕᕆᖃᑎᒌᓪᓗᑎᒃ ᐊᐅᓚᑦᑎᓗᑎᒃ 
ᒥᑭᓪᓕᒋᐊᖅᑎᑦᑎᓗᑎᓪᓗ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ ᒥᑭᓪᓕᒋᐊᖅᑎᓐᓇᓱᓪᓗᒋᑦ 
ᐊᑦᑐᐃᔾᔪᑕᐅᓲᑦ ᐃᒪᕐᒥᐅᑕᓂᒃ ᐆᒪᔪᕐᓂᒃ.

ᑎᑎᖅᖃᐅᑎ ᓇᐃᑦᑐᒥᒃ ᐊᒻᒪᓗ ᐱᔾᔪᑎᖃᖅᑐᓂᒃ 
ᖃᓄᐃᓕᐅᕐᓂᖓᓂᑦ ᓂᐱᖃᕐᓂᐅᑉ, ᑕᕆᐅᕐᒥᑦ ᓂᐱᖃᕐᓂᕐᒥᒃ, ᐊᒻᒪᓗ 
ᐊᒃᑐᖅᓯᓂᖃᕐᓂᖓᓂᑦ. ᐅᖃᓕᒫᖅᑐᑦ ᕿᒥᕐᕈᒃᑲᓐᓂᖁᔭᐅᔪᑦ 
ᐅᖃᐅᓯᕆᔭᐅᔪᒥᒃ ᐊᒻᒪᓗ ᐃᓚᐅᖃᑕᐅᓗᑎᒃ ᓇᓕᑐᐃᓐᓇᖏᓐᓂᑦ 
ᒫᓐᓇᐅᔪᒥᑦ ᐊᒻᒪᓗ ᓯᕗᓂᒃᓴᒥᑦ ᑲᓇᑕᒥᑦ ᒐᕙᒪᒃᑯᑦ 
ᐱᓕᕆᖃᑎᖃᕐᓂᕐᒧᑦ ᐱᓕᕆᐊᒃᓴᖏᓐᓂᑦ ᐱᓕᕆᐊᕆᓂᐊᕐᓗᒍ 
ᑕᒪᓐᓇ. ᐊᖏᔫᓂᖓᓄᑦ ᓂᐱᖃᕐᓂᖅ ᑕᕆᐅᕐᒥᑦ, ᐱᒻᒪᕆᐅᔪᖅ 
ᖃᐅᔨᓴᐃᖏᓐᓇᕐᓗᓂ ᑐᑭᓯᐊᓕᒃᑲᓐᓂᕐᓂᐊᕐᓗᒍ ᑕᒪᓐᓇ 
ᐱᔾᔪᑕᐅᔪᖅ. ᐃᑲᔪᕐᓂᐊᖅᑐᖅ ᐊᑕᐅᑦᑎᒃᑯᑦ ᐱᓕᕆᐊᖑᔪᓂᒃ 
ᒐᕙᒪᒃᑯᓐᓄᑦ, ᐊᐅᓚᑦᑎᔨᓄᑦ ᑲᑐᔾᔨᖃᑎᒌᓄᑦ ᐊᒻᒪᓗ ᓄᓇᓕᖕᓄᑦ 
ᐊᐅᓚᑦᑎᑦᑎᐊᕐᓂᐊᕐᓗᑎᒃ ᐃᓄᖕᓂᑦ ᐱᑎᑕᐅᔪᓂᒃ ᓂᐱᖃᕐᓂᕐᒥᒃ 
ᐊᖏᔪᒥᒃ ᐊᖏᓗᐊᖏᒋᐊᖅᑎᓐᓂᐊᕐᓗᒍ ᐊᒃᑐᖅᓯᓂᖓ 
ᑕᕆᐅᕐᒥᐅᑕᐃᑦ ᓂᕐᔪᑎᓄ.

ᒥᑭᓪᓕᒋᐊᖅᑎᑦᑎᓂᖅ ᐱᔭᕆᑐᔪᓂᒃ ᐃᒪᕕᒻᒥ ᓂᐱᖃᓗᐊᕐᓇᖅᑐᒥᒃ ᐊᑦᑐᐃᔪᓂᒃ

ᓂᒋᐊᓃᑦᑐᖅ ᐋᕐᓗᒃ (Orcinus orca) ᐊᔾᔨᓕᐅᕆᔪᖅ: ᐃᖃᓗᓕᕆᔨᒃᑯᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓪᓗ ᑲᓇᑕ
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ᐆᒪᓂᖃᙱᑦᑐᓂᑦ: ᐅᖃᐅᓯᖃᖅᑐᖅ ᑭᓱᑐᐃᓐᓇᒥᒃ 
ᑎᒥᒃᑯᑦ ᐆᒪᓂᖃᙱᖔᕐᓗᓂ, ᐊᑐᕈᓐᓃᕐᓗᓂ ᐃᓅᓯᖅ.105 
ᐃᓗᓕᖏᓐᓂ ᐆᒪᓂᖃᖅᑐᑦ ᓇᔪᒐᕐᒥ, ᐆᒪᓂᖃᙱᑦᑐᓄᑦ 
ᐱᔾᔪᑎᑦ ᐃᓚᐅᑎᑦᑎᔪᓐᓇᖅᑐᑦ ᓯᕿᓂᐅᑉ ᖃᐅᒪᓂᖓᓂᒃ, 
ᐆᓇᕐᓂᖓᓂᒃ, ᐊᓄᕆᐅᑉ ᐋᖅᑭᔅᓯᒪᓂᖓᓂᒃ, ᐊᒻᒪ ᓯᓚᓗᓐᓂᐅᑉ 
ᖃᓄᐃᓕᖓᓂᖓᓂᒃ.

ᓂᐱᖃᕐᓂᖅᓴᐅᕗᑦ: ᐆᒻᒪᖅᑯᑎ ᐃᖏᕐᕋᖃᑦᑕᖅᑐᖅ ᐱᖁᑎᒃᑯᑦ 
ᓂᐱᒃᑯᑦ ᒪᓪᓕᖅᑎᓪᓗᒍ ᑕᐃᔭᐅᕗᖅ ᓂᐱᖃᓗᐊᕐᓂᖅ.106 
ᓂᐱᖃᕈᓐᓃᕌᖓᑦ ᖃᓄᑐᐃᓐᓇᖅ ᕿᑎᐊᓃᑦᑐᒃᑯᑦ, ᒪᓪᓕᕈᑕᐅᓕᓲᖅ, 
ᐊᔾᔨᒌᑉᐸᙱᖦᑐᑎᒃ ᐆᒻᒪᖅᑯᑎᖏᑦ ᓂᐱᖃᓗᐊᒧᑦ ᓂᐱᒧᑦ 
ᒪᓪᓕᖅᑎᓪᓗᒍ.

ᓂᐱᖅᑯᖅᑐᓂᖓ: ᐱᔾᔪᑎᖃᖅᑐᖅ ᐳᖅᑐᓂᖓ ᓂᐱᐅᑉ 
ᒪᓪᓕᑦᑑᑉ ᐅᕝᕙᓘᓐᓃᑦ “ᓂᐱᖅᑰᖅᑐᓂᖓ” ᓂᐱᐅᑉ.107 
ᐆᑦᑐᕋᖅᑕᐅᒐᔪᑦᑐᖅ ᐊᑐᖅᑐᓂ ᓂᐱᖅᑯᖅᑐᓗᓂ (dB) 
ᐆᑦᑐᕋᐅᑎᒥᒃ. ᒥᑭᑦᑐᑦ ᐊᔾᔨᒌᙱᓐᓂᖏᑦ ᓂᐱᖃᙱᖦᑐᑎᒃ 
(“ᓇᐃᑦᑐᑦ” ᐳᓪᓚᒨᖅᑐᑦ) ᓴᙲᑦᑑᕗᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓂᐱᑭᖦᑐᑎᒃ 
ᓂᐱᖏᑦ, ᐊᔾᔨᒌᙱᕐᔪᐊᖅᑎᓪᓗᒋᑦ (“ᐊᑯᓐᓂᖅᓱᖅᑐᑦ” 
ᐳᓪᓚᖏᑦ) ᓴᙱᔪᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ ᓂᐱᓂᒃ 
ᓴᖅᑭᑎᑦᑎᖃᑦᑕᖅᐳᑦ. ᓲᕐᓗ, ᐃᓱᒪᒋᙳᐊᕐᓗᒍ ᒪᓪᓕᖅ ᑕᓯᐅᑉ 
ᖄᖓᓂᑦ. ᖃᐅᔨᓴᕈᑕᐅᓇᔭᖅᑐᖅ ᐊᖏᓛᕆᔪᓐᓇᖅᑕᖓ ᐃᒪᐅᑉ 
ᖁᓛᓃᓐᓂᖅᓴᖅ ᑐᖔᓂᓘᓐᓃᑦ ᐅᐃᒪᙱᖦᑐᓂ. 

ᐃᓄᓐᓅᖓᔪᑦ: ᐱᑎᑕᐅᔪᑦ ᐊᒻᒪ/ᐅᕝᕙᓘᓐᓃᑦ ᐃᓄᓐᓄᑦ 
ᐊᐅᓚᑕᐅᓪᓗᑎᒃ. 

ᐆᒪᓂᖃᖅᑐᓂᑦ: ᐅᖃᐅᓯᖃᖅᑐᖅ ᑭᓱᑐᐃᓐᓇᓂᒃ ᐊᑦᑐᐊᓂᖃᖅᑐᓂᒃ 
ᐅᕝᕙᓘᓐᓃᑦ ᓴᖅᑭᑦᑐᓂᒃ ᐆᒪᔪᓂᙶᖅᑐᓂᒃ, ᐱᓗᐊᖅᑐᒥᒃ ᐆᒪᔪᑦ 
ᓇᔪᒐᖏᑕ ᓯᓚᑎᖏᑕᓗ ᖃᓄᐃᑦᑑᓂᖏᑦ.108 ᐃᓪᓗᖔᖓᓃᖦᑐᓂ 
ᐆᒪᓂᖃᖃᑎᒌᙱᑦᑐᑦ, ᐅᖃᐅᓯᖃᖅᑐᖅ ᐆᒪᓂᖃᙱᑦᑐᓂᒃ 
ᐆᒪᓂᖃᖃᑎᒌᙱᑦᑐᓂᒃ ᐊᔾᔨᔅᒌᖏᑦᑐᓂᒃ.

ᓂᐱᖃᐃᓐᓇᕐᓂᖅ: ᖃᓄᐃᑦᑑᓂᖓ ᓂᐱ ᑕᑭᔫᓪᓗᓂ ᐊᒻᒪ 
ᐃᓱᒪᓐᓇᙱᖦᑐᓂ.109  

ᓯᑕᐃᓴᓐ: ᐊᕐᕕᒃ, ᑑᕐᖓᐃᑦ, ᐊᒻᒪᓗ ᑐᐊᑦᑐᐱᐊᓖᑦ.

ᑲᑎᑉᐸᓐᓕᐊᔪᑦ ᐊᑦᑐᐃᓂᐅᔪᑦ: ᑲᑎᑦᑐᒋᑦ ᐊᓯᔾᔨᖅᑐᑦ ᐃᓄᓐᒧᑦ 
ᐊᑕᐅᓯᕐᒧᑦ ᓂᕐᔪᑎᒧᑦ, ᐊᕙᑎᒧᑦ, ᖃᓄᐃᙱᑦᑎᐊᕐᓂᕐᒧᑦ, 
ᐃᓅᖃᑎᒌᓄᑦ ᐊᒻᒪ ᑮᓇᐅᔭᓕᐅᕋᓱᓐᓂᕐᒧᑦ ᖃᓄᐃᓕᖓᓂᕆᔭᐅᔪᓄᑦ 
ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᐃᓄᓐᓄᑦ ᐱᓕᕆᐊᓄᑦ ᐊᒻᒪ ᓄᓇᒥᙶᖅᑐᑦ 
ᐱᓕᕆᔾᔪᓯᑦ ᓴᖅᑭᑉᐸᓪᓕᐊᔪᑦ ᖃᑯᒍᙳᖅᐸᓪᓕᐊᑎᓪᓗᒍ 
ᐊᒻᒪ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ ᓄᓇᓕᓐᓂ. ᐃᓚᖃᖅᑐᑦ ᐃᓚᐅᕈᑎᐅᑉ 
ᐊᑦᑐᐃᓂᕆᓇᔭᖅᑕᖓᓂᑦ ᐱᓕᕆᐊᒧᑦ ᐱᕙᓪᓕᐊᓂᓐᒧᓪᓘᓐᓃᑦ 
ᑲᑎᖦᑐᒋᑦ ᐊᓯᖏᑦ ᑭᖑᓂᑦᑎᓐᓂᑦ, ᒫᓐᓇ, ᐊᒻᒪᓗ ᓯᕗᓂᔅᓴᒥ 
ᖃᓄᐃᓕᐅᕈᒫᕐᓂᐊᖅᑐᔅᓴᐃᑦ.110

ᓂᐱᖅᑰᖅᑐᕐᓂᖓ: ᐃᓪᓗ ᐊᑐᖅᑕᐅᓪᓗᓂ ᐆᑦᑐᕋᐅᑕᐅᓪᓗᓂ 
ᖃᓄᑎᒋ ᓂᐱᖃᖅᑎᒋᓐᒪᖔᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐆᒻᒪᖅᑯᑎᐅᑉ 
ᓇᓃᓐᓂᖓᓂᒃ ᐅᐊᔭᐅᑉ ᓇᓗᓇᐃᒃᑯᑕᖓᓂᒃ. ᐃᓚᒋᒻᒪᒍ ᐃᓪᓗ, 
ᑕᐃᒪᐃᓪᓚᑦᑖᙱᑦᑐᖅ. ᓂᐹᕿᔭᑦᑐᑦ ᐊᑐᖅᑕᐅᓲᖑᕗᑦ 
ᓇᓗᓇᐃᖅᓯᔾᔪᑕᐅᓪᓗᑎᒃ ᓂᐱᓂᒃ ᓂᐱᖅᑯᖅᑐᓂᖏᑦ ᒪᓕᓪᓗᒋᑦ.111 
ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ ᓂᐱᓄᑦ, ᐅᖃᐅᓯᐅᔪᖅ ᐳᓪᓚᖓ 1 
microPascal (μPa) ᐊᑐᖅᑕᐅᕙᑉᐳᖅ ᓇᓗᓇᐃᖅᓯᔾᔪᑕᐅᓪᓗᓂ 
ᓂᐱᓂᒃ ᑎᕝᕗᐊᑉ ᒥᔅᓵᓄᑦ.

ᐊᑯᓚᐃᑦᑕᕐᓂᖓ: ᓂᐱᖃᖅᑐᖅ ᐃᖏᕐᕋᕙᑉᐳᖅ ᕿᑎᐊᓃᑦᑐᒃᑯᑦ 
ᓲᕐᓗ ᐃᒪᒃᑯᑦ ᒪᓪᓕᖅᑎᓪᓗᒍ, ᑕᐃᒪᓐᓇᒧᑦ, ᑖᓐᓇ ᐅᖃᐅᓯᖅ 
ᒪᓪᓕᖅᑎᓪᓗᒍ. ᐊᑯᓚᐃᑦᑕᕐᓂᖓ, ᖃᐅᔨᒪᔭᐅᒻᒥᔪᖅ 
ᐃᓗᑦᑐᖅᑎᓯᒪᔪᖅ, ᓇᓗᓇᐃᖅᓯᔪᖅ ᖃᓄᖅ ᐊᑯᓚᐃᑎᒋᔪᒥᒃ ᓂᐱ 
ᒪᓪᓕᖃᑦᑕᕐᓂᖓᓂᒃ 1 ᑎᑦᑕᑯᓗᒃ ᐃᓗᐊᓂ. ᐆᑦᑐᕋᖅᑕᐅᔪᑦ 
Hertz−ᒥ (Hz), ᖃᐅᔨᒪᔭᐅᒻᒥᔪᖅ ᐱᓕᖅᑭᑦᑕᕐᓂᕐᓂ ᐊᑐᓂ 
ᑎᑦᑕᑯᓗᓐᓂ, ᖁᑦᑎᓐᓂᖅᓴᑦ ᓈᓴᐅᑏᑦ ᓇᓗᓇᐃᖅᓯᓪᓗᑎᒃ 
ᖁᑦᑎᓐᓂᖅᓴᓂ ᓂᐱᓂᑦ ᐅᓄᙱᓐᓂᖅᓴᓂᒃᓗ ᓈᓴᐅᑎᓂᑦ ᑐᑭᖃᕐᑐᓂ 
ᐊᑦᑎᓐᓂᖅᓴᑦ ᓂᐱᑦ.10

ᑐᓵᓂᕐᒧᑦ ᐊᑯᑦᑐᓂᖓ: ᐱᓗᐊᖅᑐᒥᑦ ᐊᔾᔨᒌᖏᓐᓂᖏᑦ ᓂᐱᖏᑦ 
ᐃᓚᖏᒃ ᐆᒪᔪᐃᑦ ᐊᔾᔨᒌᖏᐊᕐᔪᓐᓂᖏᑦ ᐅᓱᒪᒋᔭᐅᒐᔪᑦᑐᑦ.

ᐱᖃᓗᔭᐅᑉ ᓄᕐᕆᐅᕐᕕᖏᑦ: ᐱᕙᓪᓕᐊᓂᖓ 
ᖃᓄᐃᓕᐅᖅᑐᖃᖅᑎᓪᓗᒍᓘᓐᓃᑦ ᓯᕐᒥᖃᕐᔪᐊᖅᑎᓪᓗᒍ ᓯᕐᒥᒻᒥᑦ 
ᐃᒪᕐᒧᐊᖅᑎᓪᓗᒍ..112 ᓂᐱᖏᑦ ᒪᓪᓕᖅᑐᑦ ᓄᕐᕆᐅᕐᓂᒃᑯᑦ 
ᖃᐅᔨᔭᐅᔪᓐᓇᖅᑐᑦ ᖃᓂᙳᕐᓇᐅᑎᒃᑯᑦ, ᑲᓱᑦᑕᖅᑐᓄᑦ, 
ᐊᒻᒪ ᐃᒪᕐᒨᖅᑐᓄᑦ, ᐱᑎᑦᑎᓪᓗᑎᒃ ᓇᓗᓇᐃᔭᐅᑎᓂᒃ 
ᖃᓄᖅ ᐊᑯᓚᐃᑎᒋᔪᒥᒃ ᓄᕐᕆᐅᕐᓃᑦ ᐊᒻᒪᓗᑦᑕᐅᖅ 
ᐱᖃᓗᔭᐃᑦ ᐊᖏᓂᖏᓐᓂᒃ.112 ᐱᖃᓗᔭᐅᑉ ᓄᕐᕆᐅᕐᕕᖏᑦ 
ᐃᓚᒋᔭᐅᓪᓗᐊᑕᖅᐳᖅ ᑕᕆᐅᕐᒥᐅᑕᓂᒃ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ 
ᐅᑭᐅᖅᑕᖅᑐᒥᐅᓂ ᓂᐱᖅᑯᖅᑐᔪᓐᓇᖅᑐᓂᓗ 1,000 ᑭᓗᒦᑕᓂᒃ 
ᐅᖓᓯᓐᓂᖃᕋᓱᒋᔭᐅᓗᓂ.113

ᐅᖃᕈᑦᑐᐃᓐᓇᕐᓂᖅ: ᓇᓗᓇᐃᒃᑯᑕᐅᕗᖅ ᐱᒋᐊᑲᐅᑎᒋᓐᓇᖅᑐᓂ 
ᓄᖅᑲᖅᑐᓂᓗ. ᐃᒪᐅᑉ ᐃᖅᑲᖓᓂ ᓂᐱᖃᓗᐊᙱᑦᑐᑦ 
ᐊᐅᓚᑎᑕᐅᓲᑦ ᐃᓚᖏᓐᓄᑦ ᐃᓄᓐᓄᑦ ᐱᓕᕆᐊᓄᑦ ᓲᕐᓗ ᓄᓇᐅᑉ 
ᖃᓄᐃᓕᖓᓂᖓᓄᑦ ᖃᐅᔨᓴᕈᑎᑦ, ᐊᑦᑐᐃᔪᑦ ᖃᓕᕇᓕᖅᓯᒪᔪᑦ 
ᐃᖏᕐᕋᔪᑦ, ᓂᐱᒧᑦ ᕿᒫᑎᑦᑎᔾᔪᑎᑦ, ᐅᓄᖅᑐᑦ−ᓴᕕᕋᔭᐅᔭᑦ, ᐊᒻᒪ 
ᖄᖅᑕᔫᑦ.114

ᐊᔅᓱᕈᓗᐊᕐᓂᖅ: ᖃᓄᑎᒋ ᐆᒻᒪᖅᑯᑎᒥᒃ ᐃᓗᓕᖃᕐᓗᓂ ᓂᐱᒥᒃ, 
ᐆᑦᑐᕋᖅᑕᐅᓗᓂ ᖃᖓᑐᐃᓐᓇᒃᑯᑦ; ᑖᓐᓇ ᑐᑭᓕᐅᕆᒻᒥᔪᖅ 
ᐱᔾᔪᑕᐅᔪᒥᒃ ᑕᐅᑐᑦᑕᐅᔪᒥᒃ ᓂᐱᖓᑕ ᓯᖒᔭᕐᓂᖓᓂᒃ 
ᓂᐱᖅᑯᖅᑐᓂᖓᓂᒃᓗ.

ᐅᖃᐅᓰᑦ ᑐᑭᖏᑦ
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ᖃᐅᔨᓴᕈᑎ: ᐆᑦᑐᕋᐃᓂᕐᒧᑦ ᑎᑎᖅᑲᓂᒃ ᐱᕈᖅᐸᓪᓕᐊᕐᔪᐊᖅᑐᓂᒃ. 
ᐃᓚᒋᒻᒪᒍ ᐃᓪᓗ, ᑕᐃᒪᐃᓪᓚᑦᑖᙱᑦᑐᖅ. ᖃᔅᓯᐅᓂᖏᑦ 
ᐊᓂᕐᓂᑭᓴᖅᑐᑦ ᑎᑎᕋᖅᐸᓪᓕᐊᕗᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓴᙱᓂᖏᑦ 
ᑐᙵᕕᖓᑕ ᓈᓴᐅᑎᒧᑦ, ᐅᓄᖅᓯᒋᐊᕐᔪᐊᕈᑕᐅᓪᓗᓂ ᐃᓪᓗᐃᑦ 
ᐊᑯᓐᓂᖏᓐᓃᑦᑐᑦ.115 ᓲᕐᓗ, ᖃᐅᔨᓴᕈᑎᒃᑯᑦ 10-ᒥᑦ, ᐅᖓᓯᓐᓂᖓ 
1-ᒥᑦ 10-ᒧᑦ ᐊᔾᔨᑐᐃᓐᓇᖓ ᐅᖓᓯᓐᓂᖓ 10-ᒥᑦ 100-ᒧᑦ 
ᐅᕝᕙᓘᓐᓃᑦ 100-ᒥᑦ 1000-ᒧᑦ.

ᐃᒪᕐᒥᐅᑕᑦ ᕿᒥᕐᓗᖃᙱᑦᑐᑦ: ᐃᒪᕐᒥᐅᑕᑦ ᓂᕐᔪᑎᑦ 
ᕿᒥᕐᓗᖃᙱᒻᒪᑕ (ᐅᕝᕙᓘᓐᓃᑦ ᕿᒥᕐᓗᒃᑯᑦ) ᐃᓚᖃᖅᑐᑎᓪᓗ 
ᓂᕐᔪᑎᓂᒃ ᓲᕐᓗ ᐃᒪᕐᒥᐅᑕᓂᒃ ᑎᓯᔪᓂᑦ ᖄᓕᑦ (ᓲᕐᓗ, ᓇᓚᐅᕐᓇᐃᑦ, 
ᐳᔾᔪᑏᑦ, ᐊᒻᒨᒪᔪᓂᒃ, ᐊᒻᒨᒪᔪᕋᓛᑦ, ᐊᓯᖏᓐᓂᓪᓗ), ᖂᖅᓱᔫᓂᒃ, 
ᐃᑏᑦ, ᖂᖅᓱᔫᓂᒃ, ᑐᑦᑐᕐᕖᑦ, ᐊᓯᖏᓐᓂᓪᓗ ᐅᓄᖅᑐᓂᒃ. 

ᐃᒪᕐᒥᐅᑕᓄᑦ ᐊᔅᓱᕈᕐᓇᖅᑐᑦ: ᐱᔾᔪᑕᐅᔪᑦ ᐊᑦᑐᐃᓲᑦ 
ᖃᓄᐃᙱᑦᑎᐊᓐᓂᖏᓐᓄᑦ ᐊᐅᓚᓐᓂᖏᓐᓄᓪᓗ ᐃᒪᕐᒥᐅᑕᑦ 
ᐆᒪᔪᑦ ᓇᔪᒐᖏᓐᓂᑦ.116 ᐱᔾᔪᑕᐅᔪᑦ ᐊᑦᑐᐃᓲᑦ 
ᖃᓄᐃᙱᑦᑎᐊᓐᓂᖏᓐᓄᑦ ᐊᐅᓚᓐᓂᖏᓐᓄᓪᓗ ᐃᒪᕐᒥᐅᑕᑦ ᐆᒪᔪᑦ 
ᓇᔪᒐᖏᓐᓂᑦ.116 ᓄᓇᒥᙶᖅᑐᑦ, ᓲᕐᓗ ᓄᓇ ᓴᔪᒃᐱᓪᓚᑦᑐᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᐱᖅᓯᕐᓃᑦ, ᐅᕝᕙᓘᓐᓃᑦ ᐃᓄᓐᓄᑦ ᐱᔾᔪᑕᐅᓲᑦ, 
ᓲᕐᓗ ᐃᖃᓗᒐᓱᓐᓂᖅ, ᓱᕈᕐᓇᖅᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓯᓚᐅᑉ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓ. ᑲᑎᑉᐸᓪᓕᐊᔪᑦ ᐊᑦᑐᖅᓯᓂᕆᓇᔭᖅᑕᖓ 
ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᐊᔅᓱᕈᕐᓇᖅᑐᓄᑦ. ᑕᒪᓐᓇ ᓴᖅᑭᑎᑦᑎᓕᕈᓐᓇᖅᐳᖅ 
ᐅᓄᕈᓐᓃᖅᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᐊᔾᔨᒌᙱᑦᑐᑦ ᐆᒪᔪᑦ 
ᐃᓂᒋᔭᐅᕙᑦᑐᑦ.117 

ᒪᑐᐊᖅ (ᐅᕝᕙᓗᓃᑦ ᒪᑐᐊᖅᓯᒪᓂᖅ): ᓂᐱᖃᓗᐊᙱᑦᑐᖅ 
ᐊᑕᐅᓯᖅ ᐅᖓᑖᓄᓪᓘᓐᓃᑦ ᓂᐱ, ᓂᐱᖅᑯᖅᑐᓂᖅᓴᐅᓪᓗᓂ, 
ᐊᑦᑐᐃᓲᖅ ᖃᓄᖅ ᐊᓯᐊᓂᒃ ᓂᐱᒥᒃ ᐃᓱᒪᒋᔭᐅᓐᒪᖔᑦ. ᑖᓐᓇ 
ᐸᒡᕕᓵᖅᑕᐅᓂᖅ ᐊᔪᕐᓇᕈᑕᐅᕗᖅ ᓈᓚᑦᑎᒧᑦ ᑕᒻᒪᙱᓪᓗᓂ 
ᑐᑭᓯᔭᕆᐊᔅᓴᖅ ᓇᓗᓇᐃᕐᓗᒋᓪᓗ ᓂᐱᖏᑦ ᐱᔪᒪᓂᕆᔭᐅᔪᑦ, 
ᐊᔾᔨᐅᙱᓐᓂᖅᓴᐅᑎᑦᑎᓪᓗᓂ ᑐᑭᓯᔭᔅᓴᐅᙱᓐᓂᖅᓴᐅᓪᓗᓂᓗ.42 
ᒪᑐᐊᖅᓯᒪᓂᖅ ᐊᑐᕈᓐᓇᖅᑐᖅ ᐃᒪᐅᑉ ᐊᑖᓂ 
ᓂᐱᖅᑯᖅᑐᓗᐊᖅᑎᓪᓗᒍ, ᓲᕐᓗ ᒪᓪᓕᖅᑎᓪᓗᒍ, ᐊᓄᕆ, ᒪᖁᒃ, 
ᐅᕝᕙᓘᓐᓃᑦ ᐃᓄᓐᓄᑦ ᖃᓄᐃᓕᐅᕈᑎᑦ, ᐅᓚᕕᓴᐃᓗᓂ ᖃᐅᔨᓂᕐᓂ 
ᑐᓴᐅᒪᔪᓕᕆᓂᕐᓘᓐᓃᑦ ᓂᐱᓂᒃ ᓴᓇᔭᐅᔪᓂᒃ ᐃᒪᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ 
ᐱᖁᑎᓄᓪᓘᓐᓃᑦ.64

ᖃᓄᑎᒋ ᐆᒻᒪᖅᑯᑎᖃᖅᑎᒋᓂᖏᑦ ᐆᒪᔪᓂ: ᖃᓄᑎᒋ 
ᐆᒻᒪᖅᑯᑎᒥᒃ ᐊᑐᖅᑎᒋᕙᓐᒪᖔᑕ ᐱᕕᔅᓴᕆᑎᑕᐅᔪᒃᑯᑦ.118 
ᐅᖃᐅᓯᖃᖅᑐᖅ ᖃᓄᑎᒋ ᓱᒃᑲᑎᒋᔪᒥᒃ ᐅᖅᓱᐊᓗᐃᑦ ᓲᕐᓗ 
ᓯᐅᕋᐅᔮᖅᑐᑦ ᓱᕋᔅᓯᒪᓐᒪᖔᑕ ᐆᒪᔪᕋᓛᑦ ᐃᔭᕈᕙᐅᔭᖏᑦ 
ᐃᖏᕐᕋᑎᖦᑐᒋᑦ. ᐆᒪᔪᓐᓇᕐᓂᖏᑕ ᐅᓄᕐᓂᖏᑦ ᐊᔾᔨᒌᑉᐸᙱᑦᑐᑦ 
ᐆᒪᔪᐃᑦ ᐊᔾᔨᒌᖏᐊᕐᔪᓐᓂᖏᑦ ᒪᓕᑉᐸᑦᑐᑎᓪᓗ ᐊᕙᑎᐅᑉ 
ᖃᓄᐃᓕᖓᓂᖓᓂᒃ ᐊᒻᒪ ᐱᓕᕆᐊᖑᔫᑉ ᓇᓃᓐᓂᖓᓂᒃ ᐃᓄᑐᐊᑦ 
ᐆᒪᔪᑦ.

ᐃᒪᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ: ᑎᒥᖏᑦ ᐃᓚᐅᕈᑎᖏᓪᓗ ᐃᒪᕕᓐᒦᑦᑐᑦ 
ᐊᔾᔨᒌᑉᐸᙱᑦᑐᑦ ᐃᓂᖏᓐᓂ ᐱᕕᔅᓴᖏᓐᓂᒃᓗ. ᐃᓚᖃᖅᑐᑦ ᓲᕐᓗ 
ᐆᓇᕐᓂᕐᒥᒃ, ᑕᕆᐅᖃᕐᓂᖓ, ᐃᖏᕐᕋᓂᖏᓐᓂᒃ, ᒪᓪᓕᕐᓂᖓᓂᒃ, 
ᑎᓂᓐᓂᖏᓐᓂᒃ, ᓯᑯᖃᕐᓂᖓᓂᒃ ᐃᔾᔪᓂᖓᓂᓪᓗ, ᐊᒻᒪ ᖄᖓᑕ 
ᐊᓄᕆᓂᖓᓂᒃ.119

ᑕᕆᐅᖃᕐᓂᖓ: ᑕᕆᐅᖅ ᓄᖑᑎᑕᐅᓚᐅᖅᑐᖅ ᐃᒪᐅᑉ 
ᑎᒥᖓᓂ. ᓱᒃᑲᓂᖓ ᓂᐱᒃᑯᑦ ᐃᖏᕐᕋᓂᖅ ᐃᒪᒃᑯᑦ 
ᐊᖏᒡᓕᕙᓪᓕᐊᑐᐃᓐᓇᖅᐳᖅ ᑕᒪᓐᓇ ᓴᔪᒃᐱᓪᓚᑉᐸᓪᓕᐊᑎᓪᓗᒍ 
ᑕᕆᐅᖃᕐᓂᖓ.120

ᑕᕆᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ: ᖃᓄᐃᓕᖓᓂᖓ ᐃᒪᐅᑉ ᖄᖓᓄᑦ 
ᐊᑦᑐᐊᓂᓕᒃ ᒪᓪᓕᕐᓂᕐᒧᑦ ᐳᕕᓐᓂᕐᒧᓪᓗ ᓇᓃᒻᒪᖔᑦ ᖃᖓᒃᑯᓪᓗ. 
ᑕᒪᓐᓇ ᑕᐃᒪᐃᔾᔪᑎᖃᖅᐳᖅ ᐊᒥᓱᓄᑦ ᐱᔾᔪᑕᐅᓕᖅᐸᑦᑐᓄᑦ 
ᓲᕐᓗ ᐊᓄᕆᓄᑦ, ᒫᓐᓇ, ᓯᑯᒧᓪᓗ.121 ᑕᕆᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ 
ᐊᑦᑐᐃᕙᑉᐳᖅ ᓂᐱᖅᑯᖅᑐᔪᓂᒃ, ᓲᕐᓗ ᑭᒡᓕᐅᔪᑦ ᐊᑦᑎᓐᓂᖅᓴᐅᓐᒪᑕ 
ᐅᐃᒪᙱᑦᑐᓂᒃ ᐃᒪᕕᓐᓂ ᖁᑦᑎᓐᓂᖅᓴᐅᓪᓗᑎᓪᓗ ᐃᒪᐅᑉ 
ᐃᖅᑲᖓᓂ. ᐊᑦᑐᐃᓂᖃᕈᓐᓇᕐᒥᔪᖅ ᓱᒃᑲᔪᒥᒃ ᓂᐱᖃᕐᓂᕐᒥᒃ 
ᐃᒪᕐᒥ, ᐊᑦᑐᐃᓪᓗᓂ ᖃᓄᑎᒋ ᓂᐱᖓ ᐃᖏᕐᕋᔪᓐᓇᕐᒪᖔᑦ 
ᓴᙲᓗᐊᓚᐅᙱᓐᓂᖓᓂ ᖃᐅᔨᓗᓂ.9

ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᐃᓃᑦ: ᓄᓇᐅᑉ ᖃᓄᐃᓕᖓᓂᖓᓄᑦ 
ᐊᐅᓚᓂᖅ ᐊᑐᖃᑦᑕᖅᑐᖅ ᑲᓱᑦᑕᖅᑎᑦᓯᒍᑕᐅᔪᒥᒃ ᖃᖓᑕᔫᒃᑯᑦ 
ᒪᓪᓕᖅᑎᓪᓗᒍ ᒪᓪᓕᖅᑎᓪᓗᒍ ᐃᒪᒃᑯᑦ ᐊᒻᒪᓗ ᑭᓂᖅᑎᖅᑕᐅᓂᒃᑯᑦ, 
ᑕᑯᑦᓴᐅᑎᑕᐅᕙᑦᑐᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐋᖅᑭᒋᐊᖅᑕᐅᑦᓱᑎᒃ ᓄᓇᐅᑉ 
ᖄᖓᑕ ᖄᖓᓄᑦ ᓄᓇᐅᑉ ᖄᖓᑕ, ᐊᒻᒪᓗ ᑎᑎᕋᖅᑕᐅᕙᑦᓱᑎᒃ 
ᐃᒪᕐᒨᖅᑐᓄᑦ ᖄᖓᓄᑦ.122

ᖄᖓᓃᑦᑐᓂᒃ ᓄᓇᐅᑉ ᑕᐅᑦᑐᖏᓐᓂᒃ: ᓄᓇᐅᑉ ᖃᓄᐃᓕᖓᓂᖓ 
ᐅᕝᕙᓘᓐᓃᑦ ᐋᖅᑭᔅᓯᒪᓂᖓ ᓄᓇᐅᑉ ᖄᖓᓃᑉᐳᖅ. ᑖᒃᑯᐊ 
ᑕᐅᑦᑐᖏᑦ ᐃᓚᖃᕈᓐᓇᖅᑐᑦ ᐅᔭᖅᑲᓂᒃ ᐋᖅᑭᔅᓯᒪᔪᓂᒃ, 
ᐅᔭᖅᑲᓂᒃ, ᐊᓯᖏᓐᓂᓪᓗ ᓄᓇᐅᑉ ᖃᓄᐃᓕᖓᓂᖓᓂᒃ 
ᑕᑯᔅᓴᐅᙱᑦᑐᓂᒃ ᖄᖓᓂᒃ.123 ᓄᓇᐅᑉ ᖄᖓᓃᑦᑐᑦ ᓄᓇᐅᑉ 
ᑕᐅᑦᑐᐊ ᖃᐅᔨᓴᖅᑕᐅᔪᓐᓇᖅᑐᖅ ᐊᑐᕐᓗᑎᒃ ᐊᔾᔨᒌᖏᑦᑐᓂᒃ 
ᓄᓇᓕᕆᓂᕐᒥᒃ, ᓲᕐᓗ ᐅᖅᓱᐊᓗᔅᓯᐅᕐᓂᕐᒧᑦ ᖃᐅᔨᓴᕐᓂᕐᒥᒃ.

ᓇᑲᓱᐃᑦ: ᐃᓗᐊᓂ ᐊᓂᕐᓂᔅᓴᒥ ᑕᑕᓯᒪᔪᖅ ᐃᖃᓗᓐᓂᒃ 
ᐊᑐᖅᑕᐅᓪᓗᓂ ᐊᐅᓚᑦᑎᓇᓱᑦᑐᑎᒃ ᓂᖀᑦ. ᐊᑦᑐᐊᓂᖃᕐᒥᔪᖅ 
ᐃᓗᒃᑯᑦ ᓯᐅᑎᒧᑦ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᓗ ᐊᔾᔨᒌᙱᑦᑐᓂᒃ 
ᓂᐱᓕᐅᕐᓗᓂ ᐊᒻᒪ ᖃᐅᔨᓇᓱᒍᑕᐅᓗᓂ ᐊᓯᔾᔨᖅᑐᓄᑦ ᓂᐱᒧᑦ.79 

ᐆᒻᒪᖅᑯᓯᐅᕈᑎᒥᒃ ᐊᓯᔾᔩᔪᖅ: ᐅᖃᓘᑎᕋᓛᖅ ᐅᐊᔭᒨᖅᑐᓂᒃ 
ᖃᐅᔨᑎᑦᑎᔪᖅ ᓂᐱᒧᑦ ᒪᓪᓕᖅᑎᓪᓗᒍ ᐃᓪᓗᖔᖓᓄᑦᓘᓐᓃᑦ, 
ᐱᔾᔪᑎᒋᓪᓗᒍ ᐊᐅᓚᑎᓪᓗᒍ ᐅᕝᕙᓘᓐᓃᑦ ᓂᐱᖅᑯᖅᑐᓗᓂ.124,125
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