
ᐊᕐᕌᒍᒥ ᐊᑕᐅᓯᑐᐊᒥᒃ ᐊᒥᐊᒃᑯᓪᓗᓂ ᒫᓐᓇᐅᔪᒥ 
ᐱᓕᕆᐊᖑᔪᒧᑦ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐸᕐᓇᐅᑎᖓᓂ,  
2019 ᐱᔭᒃᓴᖃᕐᔪᐊᖅᖢᓂ ᐊᕐᕌᒎᔪᒥ ᓅᑎᕆᓂᕐᒥ 
ᐱᓕᕆᐊᒃᓴᐅᔪᓂ ᑕᒪᒃᑭᐅᒪᔪᒥ ᓯᕗᓪᓕᖅᐹᒥᒃ 
ᐱᓕᕆᐊᕆᔭᐅᔪᓂ ᑕᑯᒃᓴᐅᑎᑕᐅᓂᐅᔪᓂ, 
ᐊᖏᒡᓕᒋᐊᖅᓯᓂᖅ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐊᑐᐃᓐᓇᐅᔪᒥ 
ᐊᑐᕐᓂᐅᔪᒥ, ᐊᒻᒪ ᑐᓂᓯᓂᕐᒥ ᓄᑖᓂ ᐱᓕᕆᖃᑎᒃᓴᓂ 
ᐃᑲᔪᕐᓂᐊᖅᑐᓂ ᑐᓂᓯᓂᕐᒥ ᓈᒻᒪᒃᑐᓂ ᐊᒻᒪ 
ᑐᑭᖃᑦᑎᐊᖅᑐᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᓂᑦ.  

ᖁᕕᐊᑦᑎᐊᓚᐅᖅᐳᒍᑦ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ ᐅᓗᕆᐊᓇᖅᑐᒥ ᖃᐅᔨᓴᐃᓂᐅᔪᒥ 
ᐱᓕᕆᔾᔪᓯᐅᔪᒥ (CASRAS)  ᓂᕈᐊᖅᑕᐅᓚᐅᖅᐳᖅ 
ᐱᓕᕆᐊᒃᓴᐅᓪᓗᓂ ᐅᕘᓇ ᑲᓇᑕᒥ ᑕᐅᖅᓰᓂᕐᒧᑦ 
ᐃᑳᕐᕕᐅᔪᓄᑦ ᑮᓇᐅᔭᖃᖅᑎᑕᐅᓂᖓᓂ ᐊᒻᒪᓗ 
ᖁᕕᐊᑉᐳᒍᑦ ᐱᓕᕆᖃᑎᖃᕐᓂᕐᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐱᓕᕆᖃᑎᒋᔭᐅᔪᓄᑦ ᓇᓗᓇᐃᖅᓯᓂᕐᒧᑦ ᐅᓇ 
ᐱᓕᕆᔾᔪᓯᐅᔪᒥ ᓈᒻᒪᖕᓂᖓᓂ ᐊᑐᖅᑕᐅᓂᖏᓐᓄᑦ 
ᐊᒻᒪ ᐊᑐᓕᖅᑎᑕᐅᓂᖏᓐᓄᑦ. 

ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᖃᐅᔨᓴᕐᓂᖓ 
ᐅᖅᓱᐊᓗᖕᒧᑦ ᑯᕕᓂᐅᔪᓂ ᖃᐅᔨᒋᐊᕈᑕᐅᔪᓂ ᐊᒻᒪ 
ᓄᓇᒥᙶᖅᑐᒥ ᐊᕙᑎᒧᑦ ᐅᑎᖅᑎᕆᓂᐅᕙᒃᑐᓂ 
ᐊᖏᒡᓕᕙᓪᓕᐊᓯᒪᕗᖅ, ᑕᒪᒃᑭᑦ ᓄᑖᓄᑦ ᓄᓇᓕᖕᓂ 
ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᓂ, ᐊᒻᒪᓗ ᐊᖏᒡᓕᒋᐊᖅᑕᐅᓂᖓᓂ 
ᓄᑖᙳᖅᐸᓪᓕᐅᓂᐅᔪᓄᑦ. ᐊᓯᖏᓐᓂ ᖃᐅᔨᓴᕐᓂᕐᒧᑦ 
ᐱᓕᕆᐊᒃᓴᐅᔪᑦ ᐊᖏᒡᓕᒋᐊᖅᑕᐅᓯᒪᒋᕗᑦ,  
ᐃᓚᖃᖅᑐᒥ ᓴᙱᒃᑎᒋᐊᖅᓯᓂᐅᔪᒥ ᐅᑭᐅᒃᑯᑦ 
ᐊᖅᑯᑎᓂᑦ ᐊᒻᒪ ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓂᖅ 
ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥ ᓱᕋᑦᑎᖅᐸᓪᓕᐊᓂᖓᓂ, 
ᐊᒻᒪᓗᑦᑕᐅᖅ ᓇᖕᒥᓂᖃᕐᓂᖓᓂ ᓇᓗᓇᐃᒃᑯᑕᐅᔪᑦ, 
ᐊᖏᒡᓕᕙᓪᓕᐊᔪᓐᓇᖅᑐᒥ ᐊᒻᒪ ᐆᒻᒪᖅᑯᑎᓂ−
ᓴᓇᕙᒃᑐᓂ ᕿᓂᕐᓗᖕᒥ ᓴᓗᒻᒪᖅᓴᐃᓂᐅᔪᒥ 
ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᒥ. ᐅᖃᐅᓯᖃᖅᓯᒪᒋᕗᒍᑦ 
ᐃᓚᖏᓐᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᒥ ᓄᓇᕐᔪᐊᒥ ᓯᒡᔭᒥᐅᑕᓄᑦ 
ᑲᑎᒪᔨᓂᑦ (IMO) ᑐᓂᓯᓂᕐᒧᑦ ᐅᖃᐅᓯᒃᓴᓂ ᑲᔾᔨᐅᔪᓄᑦ 
ᑎᑎᖅᑭᕆᔭᐅᓯᒪᔪᓄᑦ ᖃᓄᖅ ᓄᓇᐃᑦ ᐆᒃᑐᕋᕐᓂᖓᓂ 

ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ (NRC) ᐅᑭᐅᖅᑕᖅᑐᓄᑦ ᐱᓕᕆᐊᖑᔪᑦ, ᐱᓕᕆᖃᑎᒋᔭᕗᑦ 
ᒐᕙᒪᐅᔪᓂ, ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓄᑦ ᐊᒻᒪ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓄᓇᓕᐅᔪᓂ, ᐱᓕᕆᔨᕐᔪᐊᖑᔪᓂ ᐊᒻᒪ 
ᖃᐅᔨᓴᕐᓂᐅᔪᒥ ᐃᓕᓐᓂᐊᕐᓂᕐᒥ, ᐱᕕᒃᓴᖃᕐᓂᕐᒥᑦ ᐃᑲᔪᖅᓱᐃᓗᓂ ᒪᑭᒪᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐊᑦᑎᒃᑐᒥᒃ 
ᐊᒃᑐᐃᓂᕐᒥ ᐱᕈᖅᐸᓪᓕᐊᓂᕐᒥ ᐊᑭᓐᓇᕐᒥ ᐱᐅᓯᑎᒋᖅᐸᓪᓕᐊᓪᓗᒍᓗ ᐃᓅᓯᐅᑉ ᐱᐅᓂᖓ 
ᐅᑭᐅᖅᑕᖅᑐᕐᒥᐅᑕᓄᑦ. ᐅᖃᓕᒫᒃᑯᑦ ᐊᕐᕌᒍᒋᔭᑦᑎᓐᓂ ᓇᐃᑦᑐᓂᒃ ᐅᖃᐅᓯᐅᔪᓂᒃ ᐃᓕᑎᓇᓱᒡᓗᑎᑦ 
ᖃᓄᐃᓕᐅᕐᓂᑦᑎᓐᓂ ᐊᒻᒪᓗ ᐃᓂᖅᑕᕕᓂᑦᑎᓐᓂ ᑎᓴᒪᓂᒃ ᖃᐅᔨᓴᖅᑕᑦᑕ ᐱᓕᕆᐊᖏᓐᓂᒃ: 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐅᓯᑲᑦᑕᕐᓂᖅ, ᑕᕆᐅᕐᒥ ᐊᑦᑕᓇᖅᑕᐃᓕᒪᑎᑦᑎᓂᖅ, ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ 
ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᖅ ᐊᒻᒪᓗ ᓄᓇᓕᖕᓂ ᐊᑐᖅᐸᒃᑕᖏᓐᓂ ᐊᐅᓚᔪᓐᓇᖁᓪᓗᒋᑦ.

ᑐᓴᒐᒃᓴᖅ ᐱᓕᕆᐊᖓᔪᓄᑦ ᓯᕗᓕᖅᑎᒥᒃ   
ᐋᓐ ᐹᑯᕐ

ᐱᐅᓂᖓᓂ 
ᐊᑯᓂᐅᓂᖓᓂ  
ᑭᓯᐊᓂ ᓴᐳᔾᔨᓂᐅᔪᒥ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᕐᒥ 
ᑐᐊᕕᕐᓇᕐᓂᐅᔪᒥ, ᐊᒻᒪᓗ 
ᑐᑭᓯᑦᑎᐊᒃᑲᓐᓂᕐᓂᐅᔪᒥ ᐊᓂᐊᑎᑦᑎᓂᐅᔪᒥ 
ᐱᔭᕆᐊᖃᕐᓂᐅᔪᓂ ᐅᒥᐊᖑᔪᓄᑦ ᓴᐳᔾᔨᔾᔪᑕᐅᕙᒃᑐᓂ. 
ᐅᖃᓕᒫᒃᑲᓐᓂᕆᑦ ᖃᐅᔨᒋᐊᒃᑲᓐᓂᕐᓂᕐᒧᑦ ᐅᑯᓂᖓ 
ᖁᕕᐊᓇᖅᑐᓂ ᐱᓕᕆᐊᒃᓴᐅᔪᓂ ᐱᓕᕆᐊᖑᕙᓪᓕᐊᔪᓂ 
ᐱᓕᕆᐊᕆᔭᑦᑎᑎᒍᑦ.

ᐱᓕᕆᓂᖃᖅᐸᓪᓕᐊᒋᕗᒍᑦ ᓯᕗᒻᒧᑦ ᕿᓂᕐᓂᕐᒧᑦ  
ᐊᒻᒪ ᐃᓱᒪᓕᐅᕆᓂᕐᒥ ᖃᓄᖅᑑᒃᑲᓐᓂᕐᓂᐊᕐᓂᑦᑎᓐᓂ 
ᐅᑭᐅᖅᑕᖅᑐᒧᑦ ᐊᒻᒪ ᐅᑭᐅᖅᑕᖅᑐᒥ ᖃᐅᔨᓴᕐᓂᕐᒥᑦ 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔨᓄᑦ. 
ᓈᓚᖃᑦᑕᕆᑦᑎ ᖃᐅᔨᒋᐊᕈᑎᒃᓴᒃᑲᓐᓂᕐᓂ, 
ᐃᓴᒃᓯᒪᕙᓪᓕᐊᑎᓪᓗᑕ ᓇᖕᒥᓂᖃᖃᑕᐅᔪᓄᑦ 
ᐱᕙᓪᓕᐊᑎᑦᑎᖃᑎᖃᕐᓂᕐᒥ ᒪᓕᒃᑐᓂ ᐊᑑᑎᓕᖕᓂ 
ᖃᐅᔨᓴᕐᓂᓂᓂᑦ ᑐᓂᓯᓂᐊᖅᑐᓂ ᐊᒃᑐᐃᓂᐅᕙᒃᑐᓂ 
ᖃᓄᐃᓐᓂᐅᔪᓄᑦ ᐊᒻᒪ ᐃᑲᔪᖅᓱᐃᓗᓂ ᖃᔅᓯᒐᓚᖕᓄᑦ 
ᑭᒡᓕᐅᔪᓄᑦ ᒐᕙᒪᐅᔪᓂ ᑐᕌᖅᑕᐅᓇᓱᐊᖅᑐᓄᑦ  
ᐊᒻᒪᓗ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓄᓇᓕᐅᔪᓄᑦ 
ᓯᕗᓪᓕᐅᔾᔭᐅᖁᔭᐅᔪᓂᑦ. ᖁᕕᐊᕐᔪᐊᖅᐳᒍᑦ 
ᐱᓕᕆᓂᐅᓂᐊᖅᑐᒥ ᐱᓕᕆᕙᓪᓕᐊᓂᕐᒧᑦ, ᐊᒻᒪᓗ 
ᐅᖃᐅᓯᕆᓂᐊᖅᐸᓯ ᓇᖕᒥᓂᖅ ᖁᕕᐊᓱᒍᑎᒋᔭᕐᓂᑦ 
ᖃᐅᔨᓴᕐᓂᕐᒧᑦ ᐃᓕᖕᓄᑦ ᖃᐅᔨᒋᐊᕈᑦᑕ!

ᐱᔪᒪᓂᖃᕈᕕᑦ ᐃᓚᐅᖃᑕᐅᓂᕐᒥᑦ ᑖᔅᓱᒥᖓ 
ᐱᒻᒪᕆᐅᔪᒥᒃ ᐱᓕᕆᔭᐅᔪᒥᒃ, ᐅᖃᖃᑎᒋᑎᒍᑦ 
ᖃᐅᔨᓇᓱᒡᓗᑎᑦ ᖃᓄᖅ ᐃᑲᔪᖅᑎᒌᒍᓐᓇᕐᓂᑦᑎᓐᓂ 
ᖃᐅᔨᓴᕐᓂᕐᒥ ᐱᓕᕆᐊᖑᔪᓂᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐃᑲᔪᕐᓗᑎᑦ 
ᓇᓗᓇᐃᖅᓯᓂᕐᒥ ᐱᐅᓯᑎᑦᑎᓂᕐᒥ ᖃᐅᔨᓴᕐᓂᕐᒧ  
ᐊᒻᒪᓗ ᐋᖅᑭᒃᐸᓪᓕᐊᓂᕐᒧᑦ (R&D) ᐱᔭᕆᐊᖃᖅᑕᓐᓂᒃ. 
ᖃᐅᔨᓴᕐᓂᑯᕕᓂᑦᑎᓐᓂᒃ ᖃᐅᔨᒋᐊᒃᑲᓐᓂᕈᒪᒍᕕᑦ,  
ᐅᕙᒍᒃ ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ 
ᑎᑎᕋᖅᓯᒪᔭᕕᓂᖏᑕ ᑐᖅᑯᖅᑕᐅᓯᒪᔭᖏᓐᓂ (NPARC) 
ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᑦ ᑎᑎᖅᑲᖏᓐᓂ ᑖᒃᑯᓄᖓ 
ᐅᖃᐅᓯᐅᔪᓂᒃ ᐊᒻᒪᓗ ᐊᓯᖏᓐᓂᒃ ᐱᓕᕆᐊᕕᓂᕐᓂᒃ.

ᒫᔨ 2020
ᐱᓕᕆᐊᖑᔪᑉ ᓄᑖᓂᒃ 
ᑐᓴᐅᒪᑎᑦᑎᓂᖅ
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖏᕐᕋᔪᓕᕆᓂᖅ   
ᓴᙱᒃᑎᒋᐊᒃᑲᓐᓂᕐᓂᖅ  
ᐅᑭᐅᒃᑯᑦ ᐊᖅᑯᑎᓂ ᓯᓚᐅᑉ  
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ ....................................2

ᑕᕆᐅᓕᕆᓂᕐᒧᑦ ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᖅ 
ᐅᐊᔭᒨᖅᑐᒐᓚᐃᑦ   
ᑐᑭᓯᐅᒪᓂᖅ ᐊᔭᐅᕆᓂᐅᔪᓂ ᐅᒥᐊᑦ 
ᓇᓪᓕᐅᒃᑯᒫᑦ ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᑦ 
ᐱᑕᖃᕆᐊᖃᖅᑐᓄᑦ ......................................... 2

ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᖅ    
ᖃᐅᔨᓴᕐᓂᖅ ᐅᖅᓱᐊᓗᖕᒥ−
ᓱᕋᑦᑎᕆᕙᓪᓕᐊᔪᒥ ᑕᕆᐅᕐᒥ  
ᖁᐱᕐᕈᐊᕐᔪᖕᓂ ................................................... 3

ᓄᓇᓕᖕᓂ ᐊᖅᑯᓯᓕᕆᓂᖅ     
ᐊᑑᑎᖃᑦᑎᐊᖅᑐᒥ ᐊᒻᒪ ᐆᒻᒪᕆᒃᑐᒥ 
ᑭᓂᕐᓗᖕᒥ ᓴᓗᒻᒪᖅᓴᐃᓂᐅᔪᒥ  
ᐅᑭᐅᖅᑕᖅᑐᒥ ................................................... 3

ᖃᓄᖅᑕᐃᒪ?
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖏᕐᕋᔪᓕᕆᓂᖅ   
ᐱᐅᓯᒋᐊᖅᑎᑦᑎᓂᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ 
ᑐᓂᓯᓂᐅᕙᖕᓂᖓᓂ ᑲᑎᙵᓂᐅᔪᒥ 
ᐅᕘᓇ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ ᐅᓗᕆᐊᓇᖅᑐᒥ 
ᖃᐅᔨᓴᐃᓂᐅᔪᒥ ᐱᓕᕆᔾᔪᓯᖓᓐᓂ 
(CASRAS) ................................................ 4

ᑕᕆᐅᓕᕆᓂᕐᒧᑦ ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᖅ 
ᐅᐊᔭᒨᖅᑐᒐᓚᐃᑦ 
ᓇᓚᐅᑦᑖᕆᓂᖅ ᓴᖅᑭᔮᕐᕕᐅᓂᖓᓂ 
ᐊᑯᓂᐅᓂᖓᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᓂ ................................... 4

ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᖅ    
ᐊᔾᔨᓕᐅᕈᒻᒥ−ᑐᓴᖅᓴᐅᔾᔪᑎᒥᒃ ᐃᒪᐅᑉ  
ᐊᑖᓂ ᐅᖅᓱᐊᓗᖕᒥ ᑯᕕᓂᐅᔪᒥ  
ᖃᐅᔨᔾᔪᑎ ............................................................. 5

ᓄᓇᓕᖕᓂ ᐊᖅᑯᓯᓕᕆᓂᖅ    
ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓂᖅ ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥ 
ᓱᕋᑦᑎᖅᐸᓪᓕᐊᓂᖓᓂ ................................... 5

ᖃᐅᔨᒋᐊᕐᕕᒃᓴᖅ .............................................. 6

ᐅᑭᐅᖅᑕᖅᑐᓄᑦ  
ᐱᓕᕆᐊᖑᔪᑦ ᐱᕙᓪᓕᐊᔪᑦ   

  ᐅᑭᐅᖅᑕᖅᑐᒥᐅᑕᐃ ᐃᓅᓯᐊᑕ ᐱᐅᓂᖓ ᐱᐅᓯᑎᒋᐊᖅᑕᐅᔪᖅ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ



ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖏᕐᕋᔪᓕᕆᓂᖅ
ᓴᙱᒃᑎᒋᐊᒃᑲᓐᓂᕐᓂᖅ  
ᐅᑭᐅᒃᑯᑦ ᐊᖅᑯᑎᓂ ᓯᓚᐅᑉ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ   
ᐊᐅᓚᑕᐅᓂᖓᓄᑐᐊᖅ ᓂᒡᓚᓱᓛᖑᔪᓂ ᑕᖅᑭᓂᑦ  
ᐊᕐᕌᒍᒥ, ᐅᑭᐅᒃᑯᑦ ᐊᖅᑯᑎᑦ ᐊᑐᖅᑕᐅᓲᖑᕗᑦ  
ᐊᒡᔭᖅᓯᓂᕐᒧᑦ ᐅᖅᓱᐊᓗᒃᓴᒥ ᐊᒻᒪ ᐊᖏᔫᑎᓂᒃ ᐱᖁᑎᓂᑦ 
ᐅᑭᐅᖅᑕᖅᑐᓄᑦ ᓄᓇᓕᐅᔪᓄᑦ. ᓄᓇᒃᑰᕈᔾᔭᐅᒐᔪᒃᑐᑦ,  
ᐅᑭᐅᒃᑯᑦ ᐊᖅᑯᑎᑦ ᐃᓚᖃᕈᓐᓇᕆᕗᑦ ᐃᓚᖓᒍᑦ ᐃᖏᕐᕋᓲᓂᑦ 
ᐳᒃᑕᓛᖅᑐᓄᑦ ᓯᑯᒃᑯᑦ ᑰᖕᓂ ᐊᒻᒪ ᑕᓯᕐᓂᑦ. ᐅᑯᐊ ᐃᓚᖏᑦ 
ᐃᓱᒪᒋᔭᐅᒐᔪᓲᖑᕗᑦ ᓴᙲᑦᑑᓪᓗᑎᒃ ᑲᑎᓐᓂᐅᔪᓂ, 

ᓇᒡᓚᓱᖕᓂᖃᕆᐊᖃᓲᖑᖕᒪᑕ ᑎᑭᐅᑎᓂᕐᒧᑦ ᐊᑦᑕᓇᙱᑦᑐᒥ 
ᐃᔾᔪᓂᐅᔪᒥ ᐊᒻᒪ ᓯᑯᐃᑲᓪᓚᒃᑕᐃᓕᒪᓂᕐᒧᑦ.

ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔨᓄᑦ 
ᖃᐅᔨᓴᖅᑏᑦ ᖃᐅᔨᓴᕋᓱᐊᖅᐳᑦ ᓴᕕᕋᔭᖕᓂ 
ᐅᐊᔭᐅᔪᓄᑦ ᐊᒻᒪᓗ ᐊᒃᖢᓈᓕᐊᖑᔪᓂ 
ᐊᑐᖅᑕᐅᔪᓐᓇᕐᒪᖔᑕ ᓴᙱᒃᑎᒋᐊᖅᓯᓂᕐᒧᑦ 
ᓯᑯᒥ ᓵᖏᓐᓂ ᐊᒻᒪ ᓴᙱᒃᑎᒋᐊᖅᓯᓗᓂ 
ᓯᑰᑉ−ᖄᖓᓂ ᐃᓚᖏᓐᓂ ᐅᑭᐅᒃᑯᑦ 
ᐊᖅᑯᑕᐅᔪᓂ. ᖃᐅᔨᓴᖅᑕᐅᒃᑲᓐᓂᕐᓂᐅᔪᒥ 
ᐸᕐᓇᒃᑕᐅᓯᒪᔪᖃᖅᖢᓂ, ᓯᕗᓪᓕᖓᓂ 
ᖃᓄᐃᓐᓂᐅᔪᑦ ᑎᑎᖅᑲᖁᑎᖓ 

ᓇᓗᓇᙱᑦᑑᕗᖅ ᐱᐅᓯᒋᐊᕐᓂᖓᓂ. ᐊᓯᐊᓂ 
ᐱᓕᕆᐊᒃᓴᒥ, ᖃᐅᔨᓴᖅᑏᑦ ᕿᒥᕐᕈᕗᑦ 

ᖃᓄᐃᑉᐸᖕᓂᖓᓂ ᐅᖁᒪᐃᑦᑐᒥ ᐅᓯᔭᐅᔪᒥ, ᓲᕐᓗ 
ᓄᓇᓯᐅᒻᒥ, ᓯᑯᒥ ᕿᒪᒃᑕᐅᕙᖕᓂᖓᓂ ᐊᑯᓂᐅᔪᒥ. 

ᐊᑦᑕᓇᙱᒃᑲᓗᐊᖅᑎᓪᓗᒍ ᕿᓚᒻᒥᐅᔪᒥ, ᑭᖑᓂᐊᒍᑦ 
ᓄᓇᓯᐅᑎ ᕿᓚᒥᐊᓗᖕᒥ, ᐊᒻᒪ ᓂᕆᐅᓇᙱᑦᑐᒥ, 
ᓱᑯᒃᑰᕈᓐᓇᖅᑐᖅ. ᑲᑐᔾᔨᖃᑎᒌᒃᖢᑎᒃ ᑲᓇᑕᒥ ᐅᓇᑕᖅᑐᒃᓴᒃᑯᓐᓂ 
ᓯᓚᑦᑐᖅᓴᕐᕕᖓᓂ ᑭᖕᔅᑎᓐ, ᐋᓐᑎᐊᕆᐅᒥ, ᓄᓇᒋᔭᑦᑎᓐᓂ 
ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔨᓄᑦ ᖃᐅᔨᓴᖅᑏᑦ ᖃᐅᔨᓴᖅᐳᑦ ᖃᓄᖅ 
ᓴᙱᒃᑎᒍᑕᐅᔪᓂ ᓯᑯᒧᑦ ᓵᖑᔪᓂ ᐱᕚᓪᓕᕈᑕᐅᔪᓐᓇᕐᓂᖓᓂ 
ᐅᕙᓂ ᖃᓄᐃᓐᓂᐅᔪᒧᑦ. ᑕᒪᒃᑭᑦ ᐱᓕᕆᐊᒃᓴᐅᔪᑦ ᐱᓕᕆᐊᖑᕗᑦ 
ᖃᔅᓯᒐᓚᖕᓄᑦ−ᐊᕐᕌᒍᓄᑦ ᑲᑐᔾᔨᖃᑎᒌᖕᓂᐅᔪᒥ ᑲᓇᑕᒥ 
ᐅᓯᑲᑦᑕᖅᑎᐅᔪᓂ ᐊᒻᒪ ᑯᐃᓐᒧᑦ−ᓄᓇᖃᖅᑳᖅᓯᒪᔪᓄᑦ 
ᐱᓕᕆᖃᑎᒋᔭᐅᔪᓂ ᐊᒻᒪ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐱᓕᕆᔨᐅᔪᓄᑦ 
ᑲᓇᑕᒥ. ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ:  
nrc.canada.ca/en/research-development/
research-collaboration/programs/
project-reinforcing-ice-roads

ᑕᕆᐅᓕᕆᓂᕐᒧᑦ ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᖅ 
ᐅᐊᔭᒨᖅᑐᒐᓚᐃᑦ
ᑐᑭᓯᐅᒪᓂᖅ ᐊᔭᐅᕆᓂᐅᔪᓂ 
ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᑦ 
ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᑦ 
ᐱᑕᖃᕆᐊᖃᖅᑐᓄᑦ  
ᐊᒥᓱᓂ ᐊᔾᔨᒌᙱᑦᑐᓂ ᐱᔾᔪᑕᐅᔪᓂ ᐊᔭᐅᕆᔪᓐᓇᖅᐳᑦ 
ᐃᓗᐊᒍᑦ ᐊᕙᑎᐅᔪᒥ ᒪᑐᓯᒪᔪᓄᑦ ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᓂᑦ 
ᐊᒡᔭᖅᓯᔪᓂ ᐃᑭᒪᔪᓂ ᓯᓚᕐᔪᕐᔪᐊᖅᐸᒃᑐᒥ. ᓯᓚᒥ ᓂᒡᓚᓱᖕᓂᖓ, 
ᐅᓄᕐᓂᐅᔪᓂ ᐃᓄᖕᓂ ᐃᓗᐊᓂ, ᐊᖏᓂᖏᓪᓘᓐᓃᑦ  
ᐃᓄᖕᓂ ᐊᒻᒪ ᑭᓱᓂᒃ ᐊᑐᕐᓂᖏᓐᓂ ᐊᒃᑐᐃᓂᖃᕈᓐᓇᖅᐳᖅ 
ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᑦ ᐱᑕᖃᕆᐊᖃᖅᑐᓂ ᐅᒥᐊᑦ 
ᓇᓪᓕᐅᒃᑯᒫᓂᑦ. ᐱᓕᕆᖃᑎᖃᕐᓂᖅ ᑲᓇᑕᒥ ᐅᓯᑲᑦᑕᖅᑎᐅᔪᓂ, 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔨᒃᑯᑦ ᖃᐅᔨᓴᖅᑎᖏᑦ 
ᕿᒥᕐᕈᓚᐅᖅᐳᑦ ᐱᑕᖃᖅᐸᒌᖅᑐᓂ ᑎᑎᕋᖅᓯᒪᓂᐅᔪᓂ ᐊᒻᒪᓗ 
ᓇᖕᒥᓂᑦᑎᓐᓂ ᖃᐅᔨᓴᕐᓂᐅᔪᒥ ᑐᑭᓯᐅᒪᒃᑲᓐᓂᕐᓂᕐᒧᑦ ᖃᓄᖅ 
ᑖᒃᑯᐊ ᐱᔾᔪᑕᐅᔪᑦ ᐊᒃᑐᐃᔪᓐᓇᕐᓂᖓᓂ ᐆᒪᔪᓐᓇᕋᔭᕐᓂᖏᓐᓂ 
ᐃᓄᖏᓐᓂ ᑭᒡᓕᐅᔪᒧᑦ ᐳᔪᕐᓗᖕᒥ ᐱᕈᖅᐸᓪᓕᐊᔪᓐᓇᖅᑐᒥ 
ᒪᑐᓯᒪᔪᒥ ᐊᕙᑎᐅᔪᒥ. 

ᖃᐅᔨᓴᖅᑏᑦ ᐃᓱᒪᓕᐅᕆᓚᐅᖅᐳᑦ ᐊᓐᓄᕌᑦ ᐊᑐᖅᑕᐅᔪᓂ 
ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᒥ ᐃᓄᖏᓐᓂ ᐊᐅᓚᔾᔪᑎᐅᓗᓂ 
ᐱᔾᔪᑕᐅᔪᓐᓇᕐᓂᖓᓂ ᐃᓱᒪᓕᐅᕆᓂᕐᒥ ᐱᐅᓂᖅᐹᖑᔪᒥ 
ᐃᓗᐊᒍᑦ ᐆᓇᕐᓂᖓᓂ, ᐊᒻᒪᓗ ᑖᔅᓱᒧᖓ ᐊᒃᑐᐃᔪᓐᓇᕐᓂᖓᓂ 
ᐱᔭᕆᐊᖃᕐᓂᐅᔪᒥ ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᒥ ᑭᒡᓕᐅᔪᓄᑦ. ᐊᓐᓄᕌᑦ 
ᐊᑐᖅᑕᐅᕙᒃᑐᓂ ᐃᑭᒪᔪᓄᑦ ᐊᔾᔨᒌᙱᕐᔪᐊᓲᖑᕗᑦ ᒪᓕᒃᑐᒥ 

ᐱᓕᕆᐊᖑᔪᑉ  
ᓄᑖᓂᒃ 
ᑐᓴᐅᒪᑎᑦᑎᓂᖅ

2	 ᐅᑭᐅᖅᑕᖅᑐᓄᑦ ᐱᓕᕆᐊᖑᔪᑦ ᐱᕙᓪᓕᐊᔪᑦ



ᐅᒥᐊᕐᔪᐊᑉ ᐱᔾᔪᑎᖓᓂ (ᓲᕐᓗ ᐅᓇᑕᖅᑐᒃᓴᓄᑦ 
ᐱᓕᕆᓕᒻᒪᒃᓴᓂᐅᔪᒥ, ᐅᓯᑲᑦᑕᖅᑐᓄᑦ, ᐳᓚᕋᖅᑐᓄᑦ 
ᐃᖏᕐᕋᔪᓄᑦ), ᑕᒪᐃᑎᒍᑦ ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᒥ ᓱᒃᑲᓂᖓᓂ 
ᐱᔭᕆᐊᖃᕐᓂᐅᔪᒥ ᐊᔪᕐᓇᖅᑎᑦᑎᔪᒥ ᓇᓗᓇᐃᑦᑎᐊᕆᐊᒃᓴᖅ. 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᑐᓂᓯᓚᐅᖅᐳᖅ 
ᐊᑐᖁᔭᐅᓇᔭᖅᑐᓂ ᐊᓂᖅᑎᕆᕝᕕᖃᖅᑐᒥ ᐱᓕᕆᔾᔪᓯᐅᔪᓂ 
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂ ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᓄᑦ, ᐊᒻᒪ 
ᐅᖃᐅᓯᐅᓚᐅᖅᐳᖅ ᑭᖑᓪᓕᖅᐹᖓᓂ ᐅᓂᒃᑳᓕᐊᖓᓂ 
ᑲᑎᒪᓂᐅᔪᒥ ᓄᓇᕐᔪᐊᒥ ᓯᒡᔭᒥᐅᑕᓄᑦ ᑲᑎᒪᔨᓄᑦ (IMO). 
ᐅᓂᒃᑳᓕᐊᖅ ᓴᖅᑭᑎᑦᑎᓚᐅᖅᐳᖅ ᐅᖃᓪᓚᖕᓂᕐᔪᐊᐸᓘᔪᓂ 
ᐅᖃᐅᓯᐅᓂᐅᔪᒥ ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᓂᑦ ᐆᒪᔪᓐᓇᕋᔭᕐᓂᐅᔪᒥ 
ᐊᒻᒪ ᐊᔭᐅᕆᕗᑦ ᓄᓇᕐᔪᐊᒥ ᓯᒡᔭᒥᐅᑕᓄᑦ ᑲᑎᒪᔨᓂᑦ 
ᐃᓱᒪᒃᓴᖅᓯᐅᕆᓂᕐᒥ ᐱᓕᕆᔾᔪᓯᐅᔪᓂ ᑭᐅᓂᕐᒧᑦ 
ᐊᑲᐅᙱᓕᐅᕈᑕᐅᔪᒥ ᓄᓇᕐᔪᐊᒥ ᑭᒡᓕᐅᔪᒥ. ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ: 
nrc.canada.ca/en/research-development/ 
research-collaboration/programs/project- 
reviewing-lifeboat-ventilation-requirements

ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᖅ
ᖃᐅᔨᓴᕐᓂᖅ ᐅᖅᓱᐊᓗᖕᒥ−
ᓱᕋᑦᑎᕆᕙᓪᓕᐊᔪᒥ ᑕᕆᐅᕐᒥ 
ᖁᐱᕐᕈᐊᕐᔪᖕᓂ  

ᐊᖏᒡᓕᒋᐊᕐᓂᐅᔪᒥ ᑕᕆᐅᕐᒥ ᐃᖏᕐᕋᓂᐅᔪᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐃᒪᖓᓐᓂ, ᒪᓕᒃᑐᒥ ᐊᖏᒡᓕᒋᐊᕐᓂᖃᖅᐳᖅ ᐅᓗᕆᐊᓇᕐᓂᖓᓂ 
ᐅᖅᓱᐊᓗᖕᓂ ᑯᕕᓂᐅᔪᓂ. ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ 
ᑲᑎᒪᔩᑦ ᖃᐅᔨᓴᕐᓂᖃᖅᐳᑦ ᓇᓗᓇᐃᖅᓯᓂᕐᒥ ᐃᓂᖃᕐᒪᖔᑦ 
ᓱᓪᓗᐊᓗᒃ ᐅᐊᓕᓂᕐᒥᑦ ᕿᑭᖅᑕᓗᖕᒧᑦ ᑕᕆᐅᒃᑯᑦ ᐊᖅᑯᑎᖓᒍᑦ 
ᐱᓕᕆᔪᓐᓇᕐᓂᖅᓴᐅᔪᓂ ᐅᖅᓱᐊᓗᖕᒥ ᑯᕕᓂᐅᔪᒥ ᐊᒻᒪ 
ᐊᓯᖏᓐᓂ ᖁᑦᑎᖕᓂᖅᓴᒥ ᐅᓗᕆᐊᓇᕐᓂᖃᖅᑐᒥ 
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᖃᓄᐃᓐᓂᐅᔪᓐᓇᖅᑐᓄᑦ.

ᐊᑐᖅᖢᓂ ᐆᒪᔪᓕᕆᓂᕐᒥ−ᑐᙵᕕᖃᖅᑐᒥ ᑐᕌᒐᖃᕐᓂᐅᔪᒥ, 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔨᓄᑦ ᖃᐅᔨᓴᖅᑏᑦ 
ᖃᐅᔨᓴᖅᐳᑦ ᐆᒪᔪᐃᑦ ᒥᑭᓗᐊᕐᓂᑯᒧᑦ ᐃᔨᒧᑦ ᑕᑯᔭᒃᓴᐅᙱᑦᑐᓂ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᒪᕐᒥᐅᑕᐅᔪᓂ ᐃᓱᒪᓕᐅᕆᓂᕐᒧᑦ 
ᐱᔪᓐᓇᕐᓂᖏᓐᓂ ᐅᖅᓱᐊᓗᖕᒥ−ᓄᖑᓴᐃᕙᓪᓕᐊᔪᓐᓇᕐᓂᖏᓐᓂ. 
ᐅᓇ ᐱᓕᕆᐊᒃᓴᐅᔪᖅ ᑲᑐᔾᔨᖃᑎᖃᖅᖢᑎᒃ ᐃᖃᓗᓕᕆᓂᕐᒧᑦ 
ᐊᒻᒪ ᐃᒪᕐᓄᑦ ᑲᓇᑕᒥ, ᑲᓇᑕᒥ ᓴᐳᓐᓂᐊᖅᑎᒃᑯᓐᓂ, 
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ  
ᑲᓇᑕᒥ, ᒥᒃᒋᐅᓪ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂ, ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂ 
ᒫᓂᑑᐸᒥ, ᐋᕼᐅᔅ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᖓᓂ (ᑎᐊᓐᒫᒃ), SINTEF 
(ᓄᐊᕙᐃ), ᐊᒻᒪᓗ CSIRO (ᐋᔅᑐᕋᐃᓕᐊ).

ᖃᐅᔨᓴᖅᑏᑦ ᐊᑐᖅᐳᑦ ᒥᑭᑦᑑᑎᒻᒪᕆᑯᓗᖕᓂ ᐊᔾᔨᒌᙱᑦᑐᓂ 
ᐃᓂᐅᔪᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐊᔾᔨᒌᙱᑦᑐᓄᑦ ᖃᖓᐅᓂᖓᓂ 
ᖃᐅᔨᓴᐃᓂᕐᒧᑦ ᐅᖅᓱᐊᓗᖕᓂ ᓄᖑᓴᕈᓐᓇᖅᐸᓪᓕᐊᓂᖓᓄᑦ 
ᐱᔪᓐᓇᕐᓂᖓᓂ ᓄᓇᓕᖕᓂ ᐆᒪᔪᐃᑦ ᒥᑭᓗᐊᕐᓂᑯᒧᑦ  
ᐃᔨᒧᑦ ᑕᑯᔭᒃᓴᐅᙱᑦᑐᓂ. ᐅᑯᐊ ᖃᐅᔨᓴᕈᑕᐅᔪᑦ 
ᓇᓗᓇᐃᖅᓯᓯᒪᕗᑦ ᖃᔅᓯᒐᓚᖕᓂ ᖃᓄᐃᑦᑑᓂᖏᓐᓂ 
ᖁᐱᕐᕈᐊᕐᔪᖕᓂ ᐃᕐᙲᓐᓇᑲᐅᑎᒋ ᐱᓕᕆᓲᓄᑦ ᐱᑕᖃᕐᓂᖓᓂ  
ᐅᖅᓱᐊᓗᖕᓂ ᓴᓇᓯᒪᔪᓂ, ᐊᒻᒪᓗ ᐃᓱᒪᓕᐅᕆᓯᒪᕗᑦ 
ᐅᖅᓱᐊᓗᖕᒥ ᓄᖑᓴᐃᕙᓪᓕᐊᔪᓐᓇᕐᓂᖓᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ 

ᑕᕆᐅᖓᓐᓂ ᑲᒪᓇᖅᑐᒥ ᓱᒃᑲᔪᐊᓘᕗᖅ. ᖄᒃᑲᓐᓂᐊᒍᑦ  
ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐱᔭᕆᐊᖃᖅᐳᑦ ᖃᐅᔨᓴᐃᓂᕐᒧᑦ  
ᐊᒃᑐᐃᓂᐅᔪᓄᑦ ᐊᔾᔨᒌᙱᑦᑐᓂ ᓴᓗᒻᒪᖅᓴᖅᑕᐅᓂᖓᓄᑦ  
ᐃᓚᒋᐊᕈᑕᐅᔪᓐᓇᖅᑐᓂ ᐊᖏᒡᓕᒋᐊᖅᑎᑦᑎᓂᕐᒧᑦ ᐃᒪᕐᒥ 
ᐅᖅᓱᐊᓗᖕᒥ ᓄᖑᓴᐃᕙᓪᓕᐊᔪᓐᓇᕐᓂᐅᔪᒥ ᐅᑯᓇᓂ ᓄᓇᓕᖕᓂ 
ᐆᒪᔪᐃᑦ ᒥᑭᓗᐊᕐᓂᑯᒧᑦ ᐃᔨᒧᑦ ᑕᑯᔭᒃᓴᐅᙱᑦᑐᓂ. 
ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ: nrc.canada.ca/en/research- 
development/research-collaboration/ 
programs/project-study-oil-degrading- 
marine-bacteria

ᓄᓇᓕᖕᓂ ᐊᖅᑯᓯᓕᕆᓂᖅ
ᐊᑑᑎᖃᑦᑎᐊᖅᑐᒥ ᐊᒻᒪ 
ᐆᒻᒪᕆᒃᑐᒥ ᑭᓂᕐᓗᖕᒥ 
ᓴᓗᒻᒪᖅᓴᐃᓂᐅᔪᒥ 
ᐅᑭᐅᖅᑕᖅᑐᒥ    
ᓴᓗᒻᒪᖅᓴᑦᑎᐊᕐᓂᐅᔪᒥ ᑯᕕᖅᑕᖅᑕᐅᓂᑯᓄᑦ 
ᐱᒻᒪᕆᐅᓪᓗᓂ ᐃᓚᒋᔭᐅᖃᑕᐅᕗᖅ  
ᓄᓇᓕᖕᓂ ᐋᓐᓂᐊᖃᕐᓇᙱᑦᑐᓕᕆᓂᕐᒧᑦ ᐊᒻᒪ 
ᖃᓄᐃᙱᑦᑎᐊᕐᓂᖓᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ. ᑕᒪᕐᒥᒐᓚᑦ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᓄᓇᓕᐅᔪᑦ ᑲᓇᑕᒥ ᐊᑐᖅᐸᒃᐳᑦ 
ᑯᕕᖅᑕᖅᑕᐅᔪᓄᑦ ᑕᓯᓕᐊᖑᔪᓂ ᓴᓗᒻᒪᖅᓴᐃᓂᕐᒧᑦ 
ᑯᕕᖅᑕᖅᑕᐅᓂᑯᓂ. ᐆᒻᒪᕆᒃᑲᓗᐊᖅᖢᑎᒃ ᐊᒻᒪ 
ᐊᔪᕐᓇᙱᒐᓚᒃᖢᓂ ᐊᒻᒪ ᐊᑭᑐᓗᐊᕐᓇᓂ ᐊᐅᓚᑕᐅᓂᕐᒧᑦ, 
ᑕᒪᕐᒥᒐᓚᑦ ᑯᕕᖅᑕᖅᑕᐅᓂᑯᓄᑦ ᑕᓯᓕᐊᖑᔪᑦ ᑭᐅᒪᙱᒻᒪᑕ 
ᐊᕙᑎᒧᑦ ᐊᒻᒪ ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ ᑲᓇᑕᒥ 
ᐱᐅᓂᖓᓄᑦ ᐊᑐᒐᒃᓴᐃᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᓂᖏᑎᒍᑦ.  
ᖃᔅᓯᐊᕐᔪᐃᑦ ᐊᐅᓚᐅᑎᖃᖅᑐᓄᑦ ᓴᓗᒻᒪᖅᓴᐃᕝᕕᐅᕙᒃᑐᑦ 
ᑭᐅᒪᓂᖃᖅᑐᑦ ᐅᑯᓂᖓ ᐊᑐᒐᒃᓴᐃᑦ ᐋᖅᑭᒃᑕᐅᓯᒪᓂᖏᑎᒍᑦ 
ᓇᓗᓇᖅᑐᐊᓘᕗᑦ ᐊᒻᒪ ᐊᑭᑐᔪᐊᓘᓪᓗᑎᒃ ᐊᐅᓚᑦᑕᕆᐊᒃᓴᖅ 
ᐊᒻᒪ ᐋᖅᑭᐅᒪᑎᑦᑎᓂᕐᒧᑦ. ᑭᐅᓂᕐᒧᑦ ᐆᒥᖓ ᐊᒃᓱᕈᕈᑕᐅᔪᒥ, 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᐱᕙᓪᓕᐊᑎᑦᑎᓯᒪᕗᑦ 
ᐆᒪᔪᓕᕆᓂᕐᒥ ᐅᐊᔭᓅᖅᑐᓄᑦ ᐃᓚᐅᕈᑎᒃᓴᓂ 
ᐃᖃᐃᓕᓴᕐᓂᐅᔪᒥ ᑯᕕᖅᑕᖅᑕᐅᓂᑯᓄᑦ ᓴᓗᒻᒪᖅᓴᐃᓂᐅᔪᒥ 
(BEAST) ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᒥ. ᐊᑐᓲᖑᕗᖅ ᐆᒪᔪᓕᕆᓂᕐᒥ 
ᐱᓕᕆᓂᐅᔪᒥ ᓄᖑᓴᐃᕙᓪᓕᐊᓂᕐᒧᑦ ᓄᖑᑎᕆᕙᓪᓕᐊᓂᕐᒧᑦ 
ᐃᓄᖕᒥᙶᖅᑐᓂ ᐊᒃᑕᑯᓂ ᐅᕘᓇ ᐊᔪᕐᓇᙱᑦᑐᒥ, ᐊᑦᑎᒃᑐᒥ−
ᐆᒻᒪᖅᑯᑎᓂ ᐱᓕᕆᓂᐅᔪᒥ ᐱᕙᒃᑐᓂ ᐆᒪᔪᓕᕆᓂᕐᒥ 
ᐅᐊᔭᓅᖅᑐᓄ ᖁᐱᕐᕈᕋᓛᓂ ᓂᕆᓂᖏᓐᓂ ᐊᒃᑕᑯᓂ ᐊᒻᒪ 
ᓴᖅᑭᑎᑦᑎᓗᑎᒃ ᐆᒻᒪᕆᒃᑐᒥ ᐃᓚᐅᕈᑎᒃᓴᓕᖕᒥ ᒑᓯᖃᖅᑐᒥ. 
ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᖅ ᐊᓯᔾᔨᖅᑕᐅᔪᓐᓇᑦᑎᐊᖅᐳᖅ  
ᐊᒻᒪ ᐊᑐᖅᑕᐅᔪᓐᓇᕐᓗᓂ ᐊᑕᐅᓯᕐᒧᑦ ᐃᒡᓗᒧᑦ ᐊᒻᒪᓗ 
ᓄᓇᓕᓕᒫᖑᔪᒧᑦ. 

ᖃᐅᔨᓴᖅᑏᑦ ᐆᒃᑐᕋᖅᐳᑦ ᐆᒪᔪᓕᕆᓂᕐᒥ ᐅᐊᔭᓅᖅᑐᓄᑦ 
ᐃᓚᐅᕈᑎᒃᓴᓂ ᐃᖃᐃᓕᓴᕐᓂᐅᔪᒥ ᑯᕕᖅᑕᖅᑕᐅᓂᑯᓄᑦ 
ᓴᓗᒻᒪᖅᓴᐃᓂᐅᔪᒥ ᐱᓕᕆᔾᔪᓯᐅᔪᒥ ᐊᔾᔨᒌᙱᕈᓘᔭᖅᑐᓂ 
ᖃᓄᐃᓐᓂᐅᔪᓄᑦ ᐊᒻᒪ ᓄᓇᒥᑦ ᐃᓂᐅᔪᓂ ᐅᐊᖕᓇᒥ  
ᑲᓇᑕᒥ, ᐊᒻᒪᓗᑦᑕᐅᖅ ᐊᓛᔅᑲᒥ ᐊᒻᒪ ᑲᓛᖦᖠᐅᑉ ᓄᓈᓐᓂ. 
ᖃᐅᔨᓴᕐᓂᐅᔪᑦ ᐱᓕᕆᐊᖑᕙᓪᓕᐊᕗᑦ ᖃᐅᔨᓇᓱᐊᕐᓂᕐᒧᑦ 
ᐱᔪᓐᓇᕋᔭᕐᓂᖓᓂ ᐆᒧᖓ ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᒥ 
ᓴᓗᒻᒪᖅᓴᐃᓂᕐᒧᑦ ᐊᓯᖏᓐᓂ ᐃᒪᕐᒥ−ᐱᔾᔪᑎᓕᖕᓄᑦ 
ᖃᓄᐃᓕᖓᓂᙳᐊᖑᓇᔭᖅᑐᓂ, ᓲᕐᓗ ᐲᔭᐃᓂᕐᒥ ᐅᖁᒪᐃᑦᑐᓂ 
ᓴᕕᕋᔭᖕᓂᑦ, ᓴᕕᕋᔭᓕᖕᓂᑦ (ᓯᓖᓂᐊᒻ ᐊᒻᒪ ᐋᓯᓂᒃ), ᐊᒻᒪ 
ᕼᐊᐃᑐᕈᑳᐱᓐᓂ ᓱᕈᖅᑎᕆᓯᒪᔪᓂ ᐃᒪᕐᓂ. ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ: 
nrc.canada.ca/en/research-development/
research-collaboration/programs/project- 
bioelectrochemical-sewage-treatment-arctic
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+    - +    -



ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖏᕐᕋᔪᓕᕆᓂᖅ
ᐱᐅᓯᒋᐊᖅᑎᑦᑎᓂᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ 
ᑐᓂᓯᓂᐅᕙᖕᓂᖓᓂ ᑲᑎᙵᓂᐅᔪᒥ 
ᐅᕘᓇ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ ᐅᓗᕆᐊᓇᖅᑐᒥ 
ᖃᐅᔨᓴᐃᓂᐅᔪᒥ ᐱᓕᕆᔾᔪᓯᖓᓐᓂ 
(CASRAS)   
ᓇᒃᓯᐅᔾᔨᓂᐅᔪᑦ ᓂᐅᕕᐊᒃᓴᐅᔭᖅᑐᖅᑐᓂ ᐅᒥᐊᕐᔪᐊᓂ ᐱᒻᒪᕆᕐᔪᐊᖑᕗᑦ 
ᐊᒻᒪ ᓂᕆᐅᒋᔭᐅᕐᔪᐊᖅᐸᒃᖢᑎᒃ ᐅᑭᐅᖅᑕᖅᑐᒥᐅᓄᑦ ᓄᓇᓕᐅᔪᓄᑦ 
ᐊᑐᓕᒪᔪᓂ ᐅᓯᔭᐅᓂᐅᔪᓄᑦ, ᐅᖅᓱᐊᓗᒃᓴᒧᑦ ᐊᒻᒪ ᓂᕿᓄᑦ. 
ᓇᓗᓇᐃᖅᓯᓂᐅᔪᒥ ᐊᑦᑕᓇᙱᓐᓂᖓᓂ, ᐊᑑᑎᖃᑦᑎᐊᕐᓂᖓᓄᑦ,  
ᐊᒻᒪ ᑕᑎᒋᔭᐅᔪᓐᓇᑦᑎᐊᕐᓂᖓᓄᑦ ᐅᑯᓄᖓ ᐅᒥᐊᕐᔪᐊᒃᑯᑦ 
ᐊᐅᓚᑕᐅᓂᐅᔪᓄᑦ ᓇᐃᑦᑐᒥ ᑕᕆᐅᒃᑯᑦ ᐅᓯᑲᑦᑕᕐᓂᐅᔪᒥ ᐊᕐᕌᒎᑉ 
ᐃᓚᖓᓐᓂ ᐸᕐᓇᐃᓂᕐᒧᑦ ᐊᒻᒪ ᑮᓇᐅᔾᔭᒃᓴᓂᕐᒧᑦ ᐱᕚᓪᓕᕈᑕᐅᔪᓄᑦ 
ᑲᓇᑕᒥᐅᑕᓕᒫᓄᑦ. ᑭᓯᐊᓂ, ᑕᕆᐅᕐᒥ ᐅᓗᕆᐊᓇᕈᑕᐅᔪᓂ ᓲᕐᓗ  
ᑕᕆᐅᑉ ᓯᑯᖓᓂ ᐊᒃᑐᐃᕐᔪᐊᕈᓐᓇᖅᐳᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑐᓂᓯᓂᐅᔪᒥ 
ᑲᑎᙵᔪᓄᑦ ᓴᖅᑭᑎᑦᑎᓂᕐᒧᑦ ᓱᒃᑲᐃᑎᑦᑎᓂᕐᒧᑦ ᐊᖅᑯᑎᒋᔭᖓᓂ, 
ᐊᒃᑐᐃᔪᓐᓇᕐᒥᔪᒥ ᑕᒪᒃᑭᓂ ᑕᐅᖅᓰᓂᐅᔪᒥ ᐊᒻᒪ ᐳᓚᕋᖅᑐᓕᕆᓂᕐᒥ, 
ᐱᓕᕆᔨᕐᔪᐊᖑᔪᓄᑦ ᐱᕈᖅᐸᓪᓕᐊᔪᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ. 

ᑲᓇᑕᒥ ᐅᓯᑲᑦᑕᖅᑎᐅᔪᓂ ᒫᓐᓇᓕᓴᒥ ᑲᑎᖅᓱᖅᑕᐅᕙᓪᓕᐊᔪᑦ  
ᑮᓇᐅᔭᑦ ᑐᖅᑯᖅᑕᐅᓯᒪᓪᓗᑎᒃ ᐅᕘᓇ ᑲᓇᑕᒥ ᑕᐅᖅᓰᓂᕐᒧᑦ  
ᐹᒍᔪᓂ ᑮᓇᐅᔭᖃᖅᑎᑕᐅᓂᒃᑯᑦ ᐃᑲᔪᕐᓂᐊᖅᐳᑦ ᑲᑎᖅᓱᐃᓂᕐᒥ 
ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᓄᐊᑕᐅᔪᓂ ᑐᖅᑯᖅᓯᒪᔪᒃᑯᕕᖕᒧᑦ ᐊᒻᒪ 
ᐅᒥᐊᕐᔪᐊᓕᕆᔨᐅᑉ ᖃᐅᔨᒪᓂᖓᓂ ᐊᑐᖅᖢᑎᒃ ᓄᓇᒋᔭᑦᑎᓐᓂ 
ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ 
ᐅᓗᕆᐊᓇᖅᑐᒥ ᖃᐅᔨᓴᐃᓂᐅᔪᒥ ᐱᓕᕆᔾᔪᓯᐅᔪᒥ (CASRAS). 
ᐊᑐᖅᖢᓂ ᐆᒥᖓ ᐅᖃᐅᓯᒃᓴᐅᔪᓂ, ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ 
ᑲᑎᒪᔨᓄᑦ ᖃᐅᔨᓴᖅᑏᑦ ᓇᓗᓇᐃᖅᓯᓂᐊᖅᐳᑦ ᐊᒻᒪ ᐊᑐᓕᖅᑎᑦᑎᓗᑎᒃ 
ᓄᑖᖑᔪᒥ ᑕᕆᐅᑉ−ᓯᑯᖓᓂ ᓇᓚᐅᑦᑖᕆᓂᐅᔪᒥ ᐱᓕᕆᔾᔪᑎᓂᑦ  
ᐊᒻᒪ ᓄᐊᑕᐅᔪᓂ ᑐᖅᑯᖅᓯᒪᔪᒃᑯᕕᖕᒧᑦ ᓴᓇᐅᒐᓂᑦ ᐅᕗᖓ ᑲᓇᑕᒥ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ ᐅᓗᕆᐊᓇᖅᑐᒥ ᖃᐅᔨᓴᐃᓂᐅᔪᒥ 
ᐱᓕᕆᔾᔪᓯᖓᓐᓂ (CASRAS) ᖃᕋᓴᐅᔭᒧᑦ ᐊᕿᑦᑐᓄᑦ ᐱᖠᕆᔾᔪᓯᐅᔪᒥ. 
ᐅᓇ ᐱᔪᓐᓇᖅᑎᑦᑎᓂᐊᖅᐳᖅ ᐱᓕᕆᖃᑕᐅᔪᓂ ᓄᓇᑦᓯᐊᕐᒥ ᓴᓇᓂᕐᒧᑦ 
ᑕᑯᒃᓴᐅᓂᐅᔪᒥ−ᑐᙵᕕᓕᖕᓂ ᐅᓗᕆᐊᓇᖅᑐᓂ ᖃᐅᔨᓴᐃᓂᐅᔪᓂ 
ᐊᒻᒪ ᐊᖅᑯᑎᓕᕆᓂᒐᓚᐃᑦ ᐸᕐᓇᐃᓂᕐᒧᑦ ᐅᓯᑲᑦᑕᕐᓂᕐᒧᑦ 
ᐊᐅᓚᑕᐅᓂᐅᔪᓄᑦ ᑐᙵᕕᖃᖅᑐᓂ ᑕᐃᒪᐃᑉᐸᓚᐅᕐᓂᖓᓂ,  
ᒫᓐᓇᐅᔪᒥ, ᐊᒻᒪ ᓯᕗᓂᒃᓴᒧᑦ ᓯᓚᐅᑉ ᐊᑐᖅᐸᒃᑐᓄᑦ. ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ:  
nrc.canada.ca/en/research-development/products- 
services/technical-advisory-services/canadian- 
arctic-shipping-risk-assessment-system-casras

ᑕᕆᐅᓕᕆᓂᕐᒧᑦ ᐊᑦᑕᕐᓇᖅᑕᐃᓕᒪᓂᖅ 
ᐅᐊᔭᒨᖅᑐᒐᓚᐃᑦ
ᓇᓚᐅᑦᑖᕆᓂᖅ ᓴᖅᑭᔮᕐᕕᐅᓂᖓᓂ 
ᐊᑯᓂᐅᓂᖓᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᓂ 

4	 ᐅᑭᐅᖅᑕᖅᑐᓄᑦ ᐱᓕᕆᐊᖑᔪᑦ ᐱᕙᓪᓕᐊᔪᑦ

ᖃᓄᖅᑕᐃᒪ?

ᓇᓚᐅᑦᑖᕆᔭᐅᔪᒥ ᓴᖅᑭᔮᕐᕕᐅᓂᖓᓄᑦ ᐊᑯᓂᐅᓂᖓᓂ (h) − ᐊᓂᕐᓂᒃᓴᒥ ᐱᐅᓂᐅᔪᖅ



ᓇᐅᑦᑎᖅᓱᕐᓂᕐᒧᑦ ᐅᖅᓱᐊᓗᖕᓂ ᑯᕕᓂᐅᔪᓂ ᐊᑐᖅᖢᑎᒃ  
ᐃᒪᐅᑉ ᐊᑖᓂ ᓄᓇᓯᐅᑎᓂᑦ, ᓲᕐᓗ ᐃᓄᖕᒧᑦ−ᐊᐅᓚᑕᐅᓪᓗᓂ 
ᓄᓇᓯᐅᑏᑦ ᐅᕝᕙᓘᓐᓃᑦ ᖃᕋᓴᐅᔭᒃᑰᖅᑐᒥ ᐃᒪᐅᑉ ᐊᑖᒍᑦ 
ᓄᓇᓯᐅᑎᓂᑦ. ᐅᓇ ᓄᑖᖑᔪᖅ ᐱᓕᕆᔾᔪᓯᐅᔪᖅ ᑲᑎᙵᓂᖃᖅᐳᖅ 
ᐃᒪᐅᑉ ᐊᑖᓂ ᐊᐅᓚᑕᐅᔪᒥ ᖃᐅᒪᓂᐅᔪᒥ ᐊᒻᒪ ᓂᐱᖃᕐᓂᐅᔪᒥ 
ᖃᕋᓴᐅᔭᑎᒍᑦ ᐱᓕᕆᔾᔪᑕᐅᔪᓂ ᐊᐅᓚᑦᑎᓂᕐᒧᑦ ᐊᒻᒪ 
ᓇᓂᓯᓂᕐᒧᑦ ᖃᕋᓴᐅᔭᑎᒍᑦ ᓂᐱᖃᕐᓂᐅᔪᓂ ᒪᓪᓕᕐᓂᑦ 
ᖃᐅᔨᕙᒃᑐᓂ ᐊᒻᒪ ᓇᓗᓇᐃᖅᓯᔪᓂ ᐅᖅᓱᐊᓗᖕᓂ  
ᑯᕕᓂᐅᔪᓂᑦ. ᐅᓇ ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᖅ ᑐᓂᓯᓲᖑᕗᖅ 
ᐊᔾᔨᒌᙱᓐᓂᕐᔪᐊᖑᔪᒥ, ᑐᑭᓕᐊᖑᓴᕋᐃᑦᑐᒥ ᐅᖃᐅᓯᒃᓴᓂ, 
ᐊᒃᑐᖅᑕᐅᓴᕋᐃᙱᑦᑐᒥ ᑐᑭᓕᐊᑦᑎᐊᙱᓐᓂᐅᔪᒥ, ᐊᒻᒪᓗ 
ᐊᑑᑎᖃᑦᑎᐊᕋᔭᖅᐳᖅ ᓄᓇᙳᐊᓕᐅᕐᓂᕐᒥ ᓇᓗᓇᐸᓗᒃᑐᓂ 
ᐅᖅᓱᐊᓗᖕᓂ ᑯᕕᓂᐅᔪᓂ. ᖃᓄᐃᓕᖓᓂᐅᔪᑦ ᒫᓐᓇᒧᑦ  
ᑎᑭᖦᖢᒍ ᐱᔪᒥᓇᑦᑎᐊᖅᐳᖅ, ᑐᓂᓯᓪᓗᓂ ᑐᑭᓯᓇᑦᑎᐊᖅᑐᒥ 
ᖃᓄᐃᓕᖓᓂᐅᔪᓂ ᑭᐅᓂᕐᒧᑦ ᐅᖅᓱᐊᓗᖕᓂ ᑯᕕᓂᐅᔪᓄᑦ  
ᐊᒻᒪ ᓇᐅᑦᑎᖅᓱᕐᓂᕐᒥ. ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ 
ᕿᓂᖅᐳᑦ ᐅᖓᕙᕆᐊᖅᓯᓂᕐᒧᑦ ᐆᒥᖓ ᓄᑖᙳᖅᐸᓪᓕᐅᓂᐊᔪᒥ 
ᑲᑐᔾᔨᖃᑎᒌᖕᓂᐅᔪᒥ ᐱᕙᓪᓕᐊᑎᑦᑎᒃᑲᓐᓂᕐᓂᕐᒧᑦ, 
ᓇᓗᓇᐃᖅᓯᓂᕐᒧᑦ, ᐊᒻᒪ ᐊᑐᓕᖅᑎᑦᑎᓂᕐᒧᑦ 
ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᒥ ᐃᓅᓯᓪᓚᕆᖕᒥ ᖃᓄᐃᓐᓂᐅᔪᒥ 
ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ: nrc.canada.ca/en/research- 
development/research-collaboration/pro-
grams/project-photo-acoustic- 
underwater-oil-spill-detection 
 
ᓄᓇᓕᖕᓂ ᐊᖅᑯᓯᓕᕆᓂᖅ

ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓂᖅ 
ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥ 
ᓱᕋᑦᑎᖅᐸᓪᓕᐊᓂᖓᓂ  
ᐱᓕᕆᖃᑎᒌᖕᓂᐅᔪᒥ ᐅᐃᓪᕗᕋᑦ 
ᓗᐊᕆᐊᐃ ᓯᓚᑦᑐᖅᓴᕐᕕᒡᔪᐊᒥ, 
ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ 
ᐱᕙᓪᓕᐊᑎᑦᑎᕗᑦ ᓂᒡᓚᖅᑎᑦᑎᔾᔪᑎᒥᒃ 
ᑕᑯᒃᓴᐅᑎᑦᑎᔪᒥᒃ ᐱᔪᒥᓇᕐᔪᐊᖅᑐᒥ 
ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓂᕐᒧᑦ ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥᑦ 
ᓄᖑᓴᖅᐸᓪᓕᐊᓂᐅᔪᒥ ᐱᒻᒪᕆᐅᔪᓄᑦ ᓄᓇᓖᑦ 
ᐊᑐᖅᐸᒃᑕᖏᑦ ᐊᐅᓚᔪᓐᓇᖁᓪᓗᒋᑦ ᐃᓂᐅᔪᓄᑦ. 
ᐊᑐᖅᖢᓂ ᐃᒪᓕᖕᒥ−ᐃᓗᓕᓕᖕᒥ ᖁᐊᖅᑎᑦᑎᔾᔪᑎᒥᒃ 
ᐱᓕᕆᔾᔪᓯᐅᔪᒥ ᐊᐳᑎᙳᖅᑕᐃᓕᒪᑎᑦᑎᔪᒥᒃ ᓄᕗᓕᖕᒥ,  
ᐅᓇ ᓄᑖᖑᔪᖅ ᓄᑖᙳᖅᐸᓪᓕᐊᓂᐅᔪᖅ ᐲᖅᓯᔪᓐᓇᕆᕗᖅ 
ᐆᓇᕐᓂᐅᔪᒥ ᐅᓗᕆᐊᓇᖅᑎᑦᑎᔪᒥ ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥ ᐊᐅᔭᒃᑯᑦ 
ᑕᖅᑭᐅᔪᓂ ᓯᕗᓂᐊᓂ ᐱᓕᕆᔾᔪᓯᐅᓚᐅᖅᑐᓂ. ᐊᑕᐅᑦᑎᒃᑯᑦ,  
ᐅᓇ ᐱᓕᕆᔾᔪᓯᐅᔪᖅ ᐃᑲᔪᕆᕗᖅ ᑲᑎᑎᕆᓂᕐᒥ ᓂᒡᓚᓱᒃᑐᒥ 
ᓯᓚᒥ ᐅᑭᐅᒃᑯᑦ ᑕᖅᑭᐅᔪᓂ ᐋᖅᑭᒃᓯᒪᓂᖃᖅᑐᒥ ᐱᐅᓂᐅᔪᒥ 
ᐆᒻᒪᖅᑯᑎᓄᑦ ᑯᐊᖑᔪᓂ ᐃᓗᑐᓂᕐᓂ ᓯᑯᓂᑦ ᐃᔾᔪᕐᓂᑦ. ᐅᓇ 
ᑲᑎᙵᓂᐅᔪᖅ ᐃᑲᔪᕐᓂᐊᖅᐳᖅ ᐸᐸᑦᑏᓐᓇᕐᓂᕐᒧᑦ ᖁᐊᖑᔪᓂ 
ᒪᓂᕋᕐᒥ ᓂᒡᓚᓱᖕᓂᖓᓂ ᓇᓗᓇᐃᖅᑕᐅᔪᒥ ᐃᓂᐅᔪᒥ ᐊᒻᒪ 
ᑐᓐᓂᖅᓴᐃᓗᓂ ᐊᑦᑎᒃᑐᓂ ᓄᓇᒥ ᓂᒡᓚᓱᖕᓂᖓᓂ ᑕᐅᕘᓇ 
ᐊᖅᑯᑎᐅᔪᓄᑦ ᓯᑐᖃᖓᓂᕐᒥ ᐅᕝᕙᓘᓐᓃᑦ ᐃᒡᓗᕐᔪᐊᒃᓴᒧᑦ 
ᑐᙵᕕᒃᓴᖓᓂ, ᓲᕐᓗ. 

ᑕᐃᔭᐅᔪᑦ ‘ᐊᔾᔨᒌᒃᑐᓂᒃ−ᐊᕐᕌᒎᑉ ᐃᓗᐊᓂ ᓂᒡᓚᓱᒃᑐᒥ 
ᑐᓐᓂᖅᓴᐃᓂᐅᔪᓂ’, ᐅᓇ ᖃᓄᐃᑦᑑᓂᖓᓂ ᐱᓕᕆᔾᔪᓯᐅᔪᒥ 
ᑐᓂᓯᔪᓐᓇᖅᐳᖅ ᑐᕌᖓᓂᓕᖕᒥ ᐊᒻᒪ ᐱᔪᓐᓇᑦᑎᐊᖅᑐᒥ 
ᓂᒡᓕᓇᖅᑎᑦᑎᔪᓐᓇᖅᑐᒥ ᐊᒃᑐᐃᓂᐅᔪᓂ ᓴᙱᑎᑦᑎᔪᒥᒃ 
ᓯᑯᑲᑦᑎᐊᖅᑐᒥ ᐃᔾᔪᕐᓂ, ᐊᖏᐸᓗᒃᑐᒥ ᖄᖓᓂ 
ᑐᙵᓂᖃᑦᑎᐊᖅᑐᒥ, ᐊᒻᒪ ᓂᒡᓕᑎᑦᑎᓗᓂ ᐆᓇᕐᓂᐅᔪᒥ 
ᓅᑕᐅᔪᒥ ᖁᐊᖑᓂᐅᔪᒧᑦ ᓄᓇᒥᑦ ᐅᕘᓇ ᓄᓇᐅᑉ  
ᐃᒪᖓᓐᓂ, ᑕᒪᕐᒥᒃ ᐃᑲᔪᓲᖑᔪᒥ ᒥᒃᖠᒋᐊᖅᑎᑦᑎᓂᕐᒧᑦ 
ᓄᖑᓴᖅᐸᓪᓕᐊᓂᖓᓂ ᖁᐊᖅᓯᒪᐃᓐᓇᖅᑐᒥ ᐊᒻᒪᓗ ᒪᓕᒃᑐᒥ 
ᐊᒃᑐᐃᓂᐅᑐᐃᓐᓇᕆᐊᓕᖕᓂ ᓄᓇᓖᑦ ᐊᑐᖅᐸᒃᑕᖏᑦ 
ᐊᐅᓚᔪᓐᓇᖁᓪᓗᒋᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ. ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ:  
nrc.canada.ca/en/research-development/
research-collaboration/programs/
project-mitigating-permafrost-degradation
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ᐃᓂᐅᔪᑦ ᐃᓱᒪᒋᔭᐅᕙᓚᐅᖅᑐᓂ ᐃᓚᖏᓐᓂ  
ᓂᒡᓚᓱᓛᖑᓂᐅᔪᓄᑦ ᐊᕙᑎᐅᔪᓄᑦ ᓄᓇᕐᔪᐊᒥ, 
ᐅᐸᒍᒥᓇᖅᑑᓪᓗᑎᒃ ᐃᓂᐅᕗᑦ ᖁᑦᑎᒃᑐᒥ−ᐱᔪᓐᓇᕐᒥᖓᓄᑦ 
ᐳᓚᕋᖅᐸᒃᑐᓄᑦ ᐅᒥᐊᕐᔪᐊᓄᑦ ᑕᑖᖅᑐᒥ ᐃᓄᖕᓂ ᐳᓚᕋᕈᒪᔪᓄᑦ 
ᐅᑯᓄᖓ ᐅᐸᒃᑕᐅᒐᔪᙱᓐᓂᐅᔪᓄᑦ ᐃᓂᐅᔪᓄᑦ. ᐅᔾᔨᕐᓇᖅᑐᒥ 
ᐊᖏᒡᓕᒋᐊᕐᓂᖃᖅᐳᖅ ᐅᓯᔭᐅᓂᐅᔪᓂ ᐃᖏᕐᕋᓂᐅᔪᓂ 
ᐃᓚᖏᓐᓂ ᐅᐊᖕᓇᒥ ᐊᕕᒃᓯᒪᓂᐅᔪᓄᑦ. ᐊᖏᒡᓕᒋᐊᕐᓂᐅᔪᒥ 
ᑕᕆᐅᕐᒥ ᐃᖏᕐᕋᓂᐅᔪᒥ ᐃᓚᖃᖅᐳᖅ ᐊᖏᒡᓕᒋᐊᖅᑐᒥ 
ᐅᓗᕆᐊᓇᕐᓂᐅᔪᓂ ᐱᕐᕈᓗᐊᕿᓂᐅᔪᓂ ᐊᒻᒪᓗ ᐱᔭᕆᐊᖃᕐᓂᐅᔪᒥ 
ᐸᕐᓇᒃᓯᒪᓂᕐᒧᑦ ᑕᐃᒪᐃᑐᐃᓐᓇᕆᐊᖃᕐᓂᐅᔪᒥ. ᐆᒪᔪᓐᓇᕐᓂᖅ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐊᕕᒃᑐᖅᓯᒪᓂᐅᔪᓂ ᑕᕆᐅᕐᒥ ᖃᓄᐃᓐᓂᐅᔪᒥ 
ᐅᖃᐅᓯᐅᒐᔪᕐᔪᐊᖅᐳᖅ ᐊᒥᓱᓄᑦ ᐃᓄᖕᓂ ᑲᑎᙵᓂᐅᔪᓄᑦ.

ᐃᓄᐃᑦ ᕿᒪᐃᔭᕆᐊᖃᕈᑎᒃ ᐅᒥᐊᕐᔪᐊᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ, 
ᐊᑐᕆᐊᖃᕋᔭᖅᐳᑦ ᐃᓅᓯᕐᒥ−ᓴᐳᔾᔨᔾᔪᑕᐅᔪᓄᑦ ᐅᒥᐊᕐᓂ ᓲᕐᓗ 
ᐅᒥᐊᑦ ᓇᓪᓕᐅᒃᑯᒫᓂᑦ ᓴᐳᔾᔭᐅᓯᒪᓂᕐᒧᑦ ᓂᒡᓚᓱᕐᔪᐊᖅᑐᒥ 
ᐊᕙᑎᐅᔪᒥ ᑭᓯᐊᓂ ᓴᐳᔾᔨᔨᐅᔪᓄᑦ ᑲᑎᙵᔪᓂ ᑎᑭᑉᐸᑕ. 
ᐊᑯᓂᐅᓂᖓᓂ ᓴᐳᔾᔨᔨᐅᔪᓄᑦ ᑎᑭᑦᑐᓐᓇᕐᓂᖓᓂ 
ᐃᓱᒪᓕᐅᕆᓂᐊᖅᐳᖅ ᐊᑯᓂᐅᑎᒋᐸᓗᒃᑕᖓᓂ ᐅᒥᐊᑦ 
ᓇᓪᓕᐅᒃᑯᒫᑦ ᐊᐅᓚᑦᑎᐊᕆᐊᖃᕋᔭᖅᐳᖅ ᓇᓗᓇᐃᖅᓯᓂᕐᒥ 
ᐆᒪᔪᓐᓇᕐᓂᖏᓐᓂ ᐃᑭᒪᔪᓄᑦ. ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ 
ᑲᑎᒪᔩᑦ ᓯᕗᓂᐊᓂ ᖃᐅᔨᓴᕐᓂᕐᒥ ᐱᓕᕆᓚᐅᖅᓯᒪᕗᑦ 
ᓇᓚᐅᑦᑖᕆᔭᐅᔪᒥ ᓴᖅᑭᔮᕐᕕᐅᓂᖏᓐᓂ ᐊᑯᓂᐅᓂᖓᓂ 
ᓂᕈᐊᖅᑕᐅᓯᒪᔪᓄᑦ ᐃᓂᐅᔪᓄᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ. 
ᐱᓕᕆᖃᑎᖃᖅᖢᑎᒃ ᑲᓇᑕᒥ ᐅᓯᑲᑦᑕᖅᑎᐅᔪᓂ, ᓄᓇᒋᔭᑦᑎᓐᓂ 
ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᐊᒥᓲᓂᖅᓴᓄᑦ ᐅᖃᐅᓯᐅᓂᖓᓂ ᐆᒥᖓ 
ᐱᓕᕆᔾᔪᓯᐅᔪᒥ ᓇᓚᐅᑦᑖᕆᓂᐅᔪᒥ ᓴᖅᑭᔮᕐᕕᐅᓂᖏᓐᓂ 
ᐊᑯᓂᐅᓂᐅᔪᓂ. ᐱᖠᕆᔾᔪᓯᖓ ᑐᓂᔭᐅᓂᐊᖅᐳᖅ ᓄᓇᕐᔪᐊᒥ 
ᓯᒡᔭᒥᐅᑕᓄᑦ ᑲᑎᒪᔨᓄᑦ (IMO) ᐱᔪᓐᓇᖅᑎᑦᑎᓂᕐᒧᑦ ᐊᓯᖏᓐᓂ 
ᓄᓇᐅᔪᓂ ᓇᓚᐅᑦᑖᕆᓂᕐᒧᑦ ᓴᖅᑭᔮᕐᕕᐅᓂᖓᓂ ᐊᑯᓂᐅᓂᖓᓂ. 
ᐃᓕᑦᑎᒃᑲᓐᓂᕆᑦ: nrc.canada.ca/en/research- 
development/research-collaboration/programs/
project-estimating-exposure-time-polar-regions 
 
ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᐋᖅᑭᒃᓱᐃᕙᓪᓕᐊᓂᖅ

ᐊᔾᔨᓕᐅᕈᒻᒥ−ᑐᓴᖅᓴᐅᔾᔪᑎᒥᒃ  
ᐃᒪᐅᑉ ᐊᑖᓂ ᐅᖅᓱᐊᓗᖕᒥ 
ᑯᕕᓂᐅᔪᒥ ᖃᐅᔨᔾᔪᑎ   

ᓄᓇᕐᔪᐊᒥ ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓ ᐱᑎᑦᑎᕙᓪᓕᐊᕗᖅ 
ᓄᖑᑉᐸᓪᓕᐊᔪᒥ ᑕᕆᐅᑉ ᓯᑭᖓᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ, 
ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᐊᖏᒡᓕᒋᐊᖅᑎᑦᑎᕙᓪᓕᐊᕗᖅ ᐱᔪᒪᓂᕐᔪᐊᖑᔪᒥ 
ᑕᕆᐅᕐᒥ ᐅᓯᑲᑦᑕᕐᓂᐅᔪᒥ, ᐳᓚᕋᖅᑐᓕᕆᓂᕐᒥ, ᐊᒻᒪ ᓄᓇᓕᖕᓂ 
ᐱᔨᑦᑎᕋᕐᓂᐅᔪᒥ. ᐅᓇ ᐃᓕᓯᕗᖅ ᐊᑦᑕᓇᕐᔪᐊᖅᑐᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᕙᑎᖓᓐᓂ ᐊᖏᒡᓕᒋᐊᖅᑐᒥ ᐅᓗᕆᐊᓇᕐᓂᐅᔪᒥ ᐅᖅᓱᐊᓗᖕᒧᑦ 
ᑯᕕᓂᐅᔪᓂ. ᑭᓯᐊᓂ, ᑕᒪᕐᒥᒐᓚᑦ ᖃᐅᔨᓂᐅᔪᒥ ᐊᒻᒪ 
ᓇᐅᑦᑎᖅᓱᕐᓂᕐᒥ ᐱᓕᕆᓂᐅᔪᑦ ᓴᓇᓯᒪᙱᓚᑦ ᐅᖅᓱᐊᓗᖕᓄᑦ 
ᑯᕕᓂᐅᔪᓄᑦ ᐱᕙᒃᑐᓄᑦ ᓯᑰᑉ ᐊᑖᓂ, ᑐᑭᖃᖅᐳᑦ ᓄᑖᓂ 
ᐱᓕᕆᔾᔪᓯᐅᔪᓂ ᐱᕙᓪᓕᐊᑎᑕᐅᔭᕆᐊᖃᕋᔭᖅᐳᑦ.

ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ ᖃᐅᔨᓴᖅᑏᑦ ᐴᓱᕐᕕᐅᓪ, 
ᑯᐸᐃᖕᒥ ᐱᕙᓪᓕᐊᑎᑦᑎᓯᒪᕗᑦ ᓄᑖᒥ ᓄᑖᙳᖅᐸᓪᓕᐅᓂᐅᔪᒥ 
ᑐᙵᕕᖃᖅᑐᒥ ᐊᔾᔨᓕᐊᓄᑦ−ᓂᐱᖃᕐᓂᐅᔪᒥ, ᖃᐅᔨᓂᕐᒧᑦ ᐊᒻᒪ 



ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ ᑲᑎᒪᔩᑦ−ᕕᖕᓂ,  
ᖃᐅᔨᓴᕐᕕᖃᕐᕖᑦ ᐱᑎᑦᑎᔪᓐᓇᖅᑐᑦ ᐃᑲᔪᖅᑎᖏᓐᓂ 
ᐊᔾᔨᒋᔭᐅᖏᑦᑐᓂᒃ ᐊᑐᖅᑕᐅᔪᓐᓇᖅᑐᓂᒃ ᖃᐅᔨᓴᕐᓂᕐᒧ 
ᐱᔨᑎᕋᕐᓂᕐᒥ ᐃᓕᓐᓂᐊᖅᑕᐅᓯᒪᔪᒐᓚᖕᓂ ᐅᓄᖅᑐᓂᒃ. 
ᐃᓕᓐᓂᐊᖅᑕᐅᓯᒪᔪᒐᓚᐃᑦ ᓄᓇᒋᔭᑦᑎᓐᓂ ᖃᐅᔨᓴᖅᑎᓄᑦ  
ᑲᑎᒪᔩᑦ ᑕᐃᒪᐃᓐᓂᖏ ᑲᑎᑎᑦᑎᔪᑦ ᐅᑭᐅᖅᑕᖅᑐᒥᙶᖅᑐᒥᒃ 
ᐱᓕᕆᐊᖃᕐᓂᕐᒥ ᐱᓕᕆᐊᖑᔪᓂᒃ ᐱᒻᒪᕆᐅᔪᓄᑦ ᓴᓇᕝᕕᖕᓄᑦ, 
ᐃᓚᖃᖅᖢᓂ ᐃᖏᕐᕋᔪᓕᕆᓂᖅ, ᐊᖅᑯᑎᓕᕆᓂᒐᓚᖕᓄᑦ, ᐊᕙᑎ, 
ᓄᑖᙳᕈᓐᓇᖅᑐᑦ ᐆᒻᒪᖅᑯᑎᓕᐅᕈᑏᑦ ᐊᒻᒪᓗ ᐊᑦᑕᕐᓇᖅᑕᐃᓕᓂᕐᒧᑦ. 
ᖃᐅᔨᓴᖅᑎᕐᔪᐊᕈᑦ, ᐱᓕᕆᐊᖃᖅᑎᐅᔪᑦ ᐊᒻᒪᓗ ᐅᐊᔭᒨᖅᑐᓄᑦ 
ᐱᓕᕆᔨᒐᓚᐃᑦ ᐃᓱᒪᒋᔭᐅᓕᖅᓯᒪᖏᑦᑐᓂᒃ ᓴᓇᕐᕈᑎᓂᒃ  
ᐊᒻᒪᓗ ᐱᔨᑎᕋᕐᓂᕐᒥᑦ ᑐᓂᓯᔪᓐᓇᖅᑐᑦ ᐃᑲᔪᖅᓱᐃᓪᓗᑎᒡᓗ  
ᑲᓇᑕᒥ ᐃᖅᑲᓇᐃᔭᕐᕕᒐᓚᖕᓂᒃ, ᒪᓕᒐᓕᐅᖅᑎᓂᒃ ᐊᒻᒪᓗ 
ᐱᖁᑎᖃᖅᑎᐅᔪᓂᒃ ᐊᑦᑕᕐᓇᖅᑐᓂᒃ ᐊᑦᑎᒃᓯᑎᑦᑎᓂᖏᓐᓄ  
ᐊᒻᒪᓗ ᐱᐅᓯᑎᑦᑎᓂᖏᓐᓄ ᓴᖅᑭᔮᑯᑖᒍᓐᓇᖅᑐᓂᒃ ᐊᒻᒪᓗ 
ᐱᓕᕆᐊᖑᔪᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥᒃ ᐊᖅᑯᑎᓕᕆᓂᒐᓚᖕᓂ. 
ᐱᓕᕆᑦᑎᐊᕐᕈᓐᓇᕐᓂᕗᑦ ᐊᔾᓕᐅᖏᑦᑐᑦ ᐊᒻᒪᓗ ᓴᓇᕐᕈᑏᑦ ᐊᒻᒪᓗ 
ᐃᒡᓗᖁᑎᒐᓚᐃᑦ ᐃᓗᐃᑦᑑᓂᖏᑦ ᑲᑎᖦᖢᒋᑦ ᑐᕌᖓᔪᓐᓇᖅᑐᑦ 
ᐱᔨᑦᑎᕋᕐᓃᑦ ᓂᕈᐊᒐᒃᓴᐃᑦ ᐊᒻᒪᓗ ᖁᑦᑎᒃᑐᒥᑦ ᑕᒻᒪᖓᖏᑦᓂᒃ 
ᐱᓕᕆᑦᑎᐊᕐᓂᕐᒥ ᐃᑲᔪᖅᑎᒋᔭᐅᑦᑎᐊᕐᓂᕐᒥᑦ ᑕᑯᒃᓴᐅᑎᑦᑎᔪᖅ 
ᐃᑲᔪᖅᓱᕐᓗᒍ ᑕᑯᓐᓇᖅᓯᒪᔭᐃᑦ.

ᐅᖃᐅᓯᕐᓂᒃ ᐱᒃᑲᓐᓂᕈᒪᒍᕕᑦ ᐅᕝᕙᓘᓐᓃᑦ ᐱᔪᒪᓂᖃᕈᕕᑦ 
ᐃᑲᔪᖅᑎᒋᔭᐅᓕᕐᓗᑎᑦ ᐱᓕᕆᐊᖑᔪᓂᒃ ᓇᓕᐊᖕᓂᑐᐃᓐᓇᖅ, 
ᐅᖃᕐᕕᒋᑎᒍ. ᖁᕕᐊᓱᒃᑐᒍᑦ ᐅᖃᖃᑎᖃᕆᐊᒃᓴᖅ ᐃᓱᒪᒋᔭᓐᓂ 
ᐊᒻᒪᓗ ᐃᑲᔪᕈᒪᕗᒍᑦ ᑐᓗᖅᑕᕈᑎᖃᓛᖑᔪᑦ ᐃᓱᒫᓘᑕᐅᔪᑦ 
ᐋᖅᑭᒐᓱᒡᓗᒋᑦ.

 ᖃᐅᔨᒋᐊᕐᕕᒃᓴᖅ
ᐋᓐ ᐹᑯᕐ 
ᐅᑭᐅᖅᑕᖅᑐᓄᑦ ᐱᓕᕆᐊᖑᔪᒧᑦ ᓯᕗᓕᖅᑎ 
613-990-2511 
Anne.Barker@nrc-cnrc.gc.ca

© 2020 Her Majesty the Queen in Right of Canada, as 
represented by the National Research Council of Canada.
Paper:	 Cat. No. NR16-312/2020S 
	 ISBN 978-0-660-34405-8
PDF:	 Cat. No. NR16-312/2020S-PDF 
	 ISBN 978-0-660-34404-1




