
ᐅᑭᐅᖅᑕᖅᑑᑉ
ᐊᕙᑎᖏᑦ

2019



© ᑯᐃᓐᖑᔪᖅ ᐱᔪᓐᓇᐅᑎᖃᕐᓂᖓᓄᑦ ᑲᓇᑕᒥ, ᑭᒡᒐᖅᑐᖅᑕᐅᓪᓗᓂ ᒥᓂᔅᑕᖓᓄᑦ ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ ᑲᓇᑕᒥ, 2019

ᑎᑭᓴᐃᓂᕐᒧᑦ ᓇᓴᐅᑎᖓ. CAT. NO. Fs23-549/1-2019S-PDF

 ISBN 978-0-660-33046-4

ᖃᖓᓂ ᐊᔾᔨ: ᑕᓪᓗᕈᑎᐅᑉ ᐃᑭᕋᓴᖓᓂ, ᓄᓇᕗᑦ: ᐊᔾᔨᓕᐊᖏᑦ ᐅᑯᐊ: Shutterstock, wildestanimal. 



ᒪᒃᐱᒐᐃᑦ ᐃᓗᓕᖏᑦ

 ᐱᒋᐊᕈᑦ ..................................................................................................................... 2
ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ .....................................................................................................................................2

1 ᖃᓄᐃᑦᑑᓂᖓ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖁᑎᖏᑦ ......................................................... 4
ᐱᔾᔪᑎᓕᒃ: ᖃᐅᔨᓴᒃᑲᓐᓂᕆᐊᖃᖅᑐᒍᑦ! ............................................................................................................... 6
ᐱᔾᔪᑎᓕᒃ: ᐊᕙᑎᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ .........................................................................................................................7

2 ᑕᕆᐅᑉ ᓯᑯ .................................................................................................................. 8
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᑕᕆᐅᕐᒥ ᓯᑯᐊ  ......................................................................................................................... 10

3 ᐊᕙᑎᐅᔪᖅ ᐊᒻᒪᓗ ᓂᕆᔭᒃᓴᓕᐅᕐᓂᖏᑦ .......................................................................... 11
ᐱᔾᔪᑎᓕᒃ: ᓄᑖᓂᒃ ᐆᒪᔪᓂᒃ ᓇᓂᓯᓂᖅ ...............................................................................................................13
ᑕᑯᔭᒃᓴᖓ: ᓇᓄᐃᑦ ᓯᑯᐃᕈᑎᕙᓪᓕᐊᑎᓪᓗᒍ ......................................................................................................13
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᓇᔪᖅᑕᐅᔪᐃᑦ ᓂᕿᖃᕐᕕᐅᑉ ᐱᒋᐊᕐᕕᖏᑦ ..............................................................................14

4 ᐊᕐᕌᒎᑉ ᐊᒻᒪᓗ ᐅᑭᐅᑉ ᐃᓗᐊᓂ ...................................................................................15
ᐱᔾᔪᑎᓕᒃ: ᖃᐅᔨᒪᓂᕆᔭᐅᔪᐃᑦ .........................................................................................................................15
ᑕᑯᔭᒃᓴᖓ: ᑕᕆᐅᖅ ᐱᕈᖅᑎᓪᓗᒍ .......................................................................................................................16
ᑕᑯᔭᒃᓴᖓ: ᓇᑦᓰᑦ ᓯᑯᐃᕈᑎᓵᓕᕙᓪᓕᐊᑎᓪᓗᒍ ................................................................................................... 17
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐊᕐᕌᒍᐃᑦ ...................................................................................................................................18

5 ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖓ .....................................................................................19
ᑕᑯᔭᒃᓴᖓ: ᐊᓯᔾᔨᖏᑦᑐᖅ .................................................................................................................................. 22
ᑕᑯᔭᒃᓴᖓ: ᑕᕆᐅᖅ ............................................................................................................................................ 22
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖓ ............................................................................................ 23

6 ᐃᓚᒋᑦᑐᐃᑦ ............................................................................................................... 24
ᐱᔾᔪᑎᓕᒃ: ᔭᒐᐃᓂᖅ ...........................................................................................................................................26
ᑕᑯᔭᒃᓴᖓ: ᐅᖓᓯᒃᑐᐊᓗᒻᒧᐊᕙᓪᓕᐊᓂᖅ .........................................................................................................26
ᑕᑯᔭᒃᓴᖓ: ᐅᑭᐅᖅᑕᖅᑐᒥ ᐆᒪᔪᖃᕐᓂᐅᔪᑦ ...................................................................................................... 27
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐃᓚᒋᑦᑐᐃᑦ ..............................................................................................................................28

7 ᐊᐅᓚᑦᓯᖃᑎᒌᖕᓂᕐᒧᑦ .................................................................................................. 29
ᑕᑯᔭᒃᓴᖓ: ᓄᓇᓕᓐᓂᑦ ᖃᐅᔨᓴᕐᓂᖅ ..................................................................................................................30
ᑕᑯᔭᒃᓴᖓ: ᖃᐅᔨᒪᓕᕐᓂᖅ ᑲᑎᑦᓯᓂᖅ ................................................................................................................30
ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐊᐅᓚᑦᓯᖃᑎᒌᖕᓂᕐᒧᑦ ...............................................................................................................31

8 ᖃᓄᐃᓐᓂᖏᑦ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᑉ ᐊᕙᑎᖏᑦ ............................................ 32



ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ. ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᑦ ᒫᓐᓇ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᕙᑎᖏᑦ . 2019  2

ᒫᓐᓇ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᑦ ᐅᓂᒃᑳᖅᑐᐊᖅ ᑲᑎᑎᓯᓯᒪᔪᖅ ᒫᓐᓇᒧᑦ ᖃᓄᐃᓐᓂᖏᑦ ᐊᒻᒪᓗ ᓴᖅᑭᑉᐸᓪᓕᐊᔪᐃᑦ ᑲᓇᑕᐅᑉ 
ᑕᕆᐅᖏᓐᓂ. ᑕᒪᒃᑯᐊ ᐅᓂᒃᑳᑦ ᓴᖅᑭᑕᐅᖃᑦᑕᖅᑐᑦ ᓯᑕᒪᑦ ᐅᑭᐅᑦ ᓈᔭᕌᖓᑕ ᑕᒪᓐᓇ ᐱᔾᔪᑎᖃᖅᑐᖅ ᑲᓇᑕᐅᑉ ᒐᕙᒪᒃᖏᑦ 
ᖃᐅᔨᒪᖃᑦᑕᖅᑎᓱᒪᓂᖏᑦ ᑲᓇᑕᒥᐅᑕᐅᔪᓂᒃ ᑕᕆᐅᖁᑎᖏᑦ ᖃᓄᐃᓕᕐᒪᖔᑕ.

ᒫᓐᓇ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᑦ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᕙᑎᖏᑦ ᓴᕿᑎᑦᓯᕗᑦ ᓄᑖᒥᒃ ᖃᐅᔨᒪᓂᐅᔪᒥᒃ ᐊᒻᒪᓗ 
ᖃᓄᐃᓕᖅᐸᓪᓕᐊᕐᒪᖔᑦ ᑕᕆᐅᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. ᑖᒻᓇ ᐅᓂᒃᑳᖅ ᓴᖅᑭᑕᐅᔪᖅ ᖃᑉᓗᓈᑦ ᐊᒻᒪᓗ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᑐᖃᖏᓪᓗ. (ᓴᓂᕌᒍᑦ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ) ᐊᒻᒪᓗ ᑐᑭᓯᔭᐅᕙᓪᓕᐊᔪᑦ ᐃᒪᕐᒥᐅᑕᓕᕆᔨᒃᑯᓐᓄᑦ ᑲᓇᑕᒥ, 
ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᐊᒻᒪᓗ ᓯᓚᐅᑉ ᐊᓯᔨᖅᐸᓪᓕᐊᓂᕐᒧᑦ ᑲᓇᑕᒥ, ᐊᒻᒪᓗ ᐃᓕᓐᓂᐊᖅᓯᒪᔪᐃᑦ, ᐊᐅᓛᖅᑎᑦᓯᔨᐅᖃᑎᕗᑦ, ᐊᒻᒪᓗ 
ᐊᕕᒃᑐᖅᓯᒪᔪᓂᒃ ᐅᑭᐅᖅᑕᖅᑐᒥ.

ᑖᒻᓇ ᐅᓂᒃᑳᖑᔪᖅ ᑐᓐᖓᕕᖃᖅᑐᖅ ᖃᐅᔨᔭᐅᓯᒪᔪᓂᒃ ᐅᓂᒃᑳᖅᓯᒪᔪᑦ ᓴᖅᑭᑕᐅᔪᑦ Canadian Technical Report of 
Fisheries and Aquatic Sciences 3344, ᖃᓄᐃᑦᑑᓂᖏᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖏᑦ. ᑖᒻᓇ ᖃᐅᔨᒪᔨᐅᔪᓂᒃ 
ᐅᓂᒃᑳᓕᐊᖑᓯᒪᔪᖅ ᖃᐅᔨᒪᓕᖅᐸᓪᓕᐊᓂᑉᑎᓐᓂᒃ ᑲᑎᖅᓱᐃᓂᒃᑯᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐊᒻᒪᓗ ᑕᑯᔭᐅᓂᒃᑯᑦ 
ᖃᐅᔨᔭᐅᔪᑦ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓ ᓯᑰᑉ. ᖃᐅᔨᓴᖅᑏᑦ ᐊᒻᒪᓗ ᐃᓄᐃᑦ ᖃᐅᔨᕙᓪᓕᐊᔭᖏᑦ ᐅᓂᒃᑳᖅᑐᑦ ᖃᓄᐃᒻᒪᖔᖅ 
ᐊᒻᒪᓗ ᓴᖅᑭᐸᓪᓕᐊᔪᐃᑦ ᑕᕆᐅᑉ ᐃᒪᖓᓐᓂ, ᐳᐃᔨᓂᒃ ᐊᒻᒪᓗ ᓂᕿᖃᕐᕕᐅᔪᐃᑦ ᐱᒋᐊᕐᕕᖏᓐᓂ, ᓯᓚᐅᑉ ᐊᐅᓛᕐᓂᖓ 
(ᐊᕐᕌᒍᐃᑦ), ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖏᑦ ᓱᓇᑐᐃᓐᓇᐅᑉ ᐊᒻᒪᓗ ᑕᕆᐅᓗᒃᑖᑦ ᐊᑕᐅᓯᐅᓂᖏᑦ ᐊᒃᑐᐊᕋᐅᖢᑎᒃ, ᐃᓚᒋᑉᓗᒋᑦ 
ᓯᒡᔭᓗᒃᑳᑦ. ᖃᐅᔨᒪᔪᒍᑦ ᐊᒥᓲᕐᓂᖃᕐᒪᑦ ᖃᐅᔨᒪᔭᐅᔪᓂᒃ ᑕᕆᐅᕐᔪᐊᖅ ᐊᕕᑎᖏᑦ ᐊᒻᒪᓗ ᐳᐃᔩᑦ ᓂᕐᔪᑏᓪᓗ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. ᑕᒪᒃᑯᐊ ᐊᒥᒐᕐᓂᐅᔪᑦ ᓇᓗᓇᐃᖅᑕᐅᕗᑦ ᑕᕝᕙᓂ ᐅᓂᒃᑳᖑᔪᒥᑦ ᐊᒻᒪᓗ ᖃᐅᔨᒪᔭᐅᔭᕆᐊᖃᖅᑐᐃᑦ 
ᐊᐅᓚᑎᑦᓯᓂᕐᒥᑦ ᑲᒪᓂᐊᕈᑉᑕ. ᓯᕗᓂᑉᑎᓐᓂ ᑕᒪᒃᑯᐊ ᐃᓚᒋᔭᐅᓕᓛᕐᓗᑎᒃ ᐅᓂᒃᑳᖑᓛᖅᑐᓂᒃ, ᑐᑭᓯᕚᓪᓕᕈᑕᐅᓂᐊᖅᑐᓂᒃ 
ᓯᕗᓂᑦᑎᓐᓄᑦ ᓴᖅᑭᐸᓪᓕᐊᓛᖅᑐᐃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥᑦ ᑕᕆᐅᖏᓐᓂ.

ᐱᒋᐊᕈᑦ

ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᑦ ᒫᓐᓇ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᕙᑎᖏᑦ

ᓴᓂᒨᖅᓯᒪᒋᐊᖅᑐᓂᒃ ᓂᕈᑐᓂᕐᒥᒃ ᑕᑯᓗᒍ ᕿᑭᖅᑕᕐᔪᐊᖅ ᓄᓇᕗᑦ. 
ᐊᔾᔨᓕᐊᖏᑦ: Shutterstock: ᓱFᐃᔭ ᒍᕋᓐᓰᓐᕼᐆ-Sophia Granchinho.

ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ
ᑖᒻᓇ ᑕᐃᒎᓯᖅ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ 
ᐊᑐᖅᑕᐅᕗᖅ ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᖏᑦ 
ᖃᐅᔨᕙᓪᓕᐊᔭᖏᓪᓗ ᐅᑭᐅᖅᑕᖅᑐᒥ, ᐊᒻᒪᓗ 
ᑕᐃᔭᐅᒋᕗᖅ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᖏᑦ, ᐅᕝᕙᓘᓐᓃᑦ 
ᓄᓇᖃᖅᑳᖅᑐᐃᑦ ᖃᐅᔨᒪᖏᑦ, ᐊᒻᒪᓗ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᑐᖃᖏᑦ.

ᑖᒻᓇ ᐅᓂᒃᑳᖅ ᐊᑐᖃᑦᑕᖅᑐᖅ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂ, ᑕᒪᓐᓇᓗ ᑕᐃᒎᓯᖅ 
ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᖏᓐᓄᑦ ᐊᑐᖅᑕᐅᒋᕗᖅ ᐊᒻᒪᓗ 
ᖃᐅᔨᒪᔭᐅᓯᐊᖅᖢᓂ ᑲᓇᑕᐅᑉ ᐃᓄᖏᓐᓄᑦ.

1. Citation: Niemi, A., Ferguson, S., Hedges, K., Melling, H., Michel, C., et al. 2019. State of Canada’s 
Arctic Seas. Can. Tech. Rep. Fish. Aquat. Sci. 3344: xv + 189 p.
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ᕿᑭᖅᑕᓘᑉ ᓴᓐᓂᕈᑎᐅᑉ 
ᑕᕆᐅᕌᓗᐊ

ᑲᖏᖅᑐᐊᓗᖕᒥ 
(ᐅᐱᕐᖏᕕᒻᒥ)

ᕼᐊᑦᓴᓐᐲᑉ 
ᑕᓯᔨᐅᔭᕐᔪᐊᕋᓗᐊ 

ᑕᕆᐅᖅ

ᐅᓗᒃᕼᐊᒃᑑᖅ

ᐊᒃᖥᒡᕕᒃ ᐃᓅᕕᒃ
ᐸᐅᓗᑐᖅ

ᑐᒃᑑᔮᖅᑐᖅ

ᐃᑳᕼᐅᒃ

ᓇᐃᓂ
ᐊᕐᕕᖅᑑᖅ

ᕿᐳᖅᑲᖅ

ᒪᕐᕉᕕᒃ

ᑭᑭᐊᒃ

ᑰᔾᔪᐊᕌᐱᒃ

ᐅᒥᐅᔭᖅ

ᐃᓄᒃᔪᐊᖅ

ᐳᕕᕐᓂᑦᑐᖅᐊᑯᓪᓕᕕᒃ

ᐃᕗᔨᕕᒃ
ᓴᓪᓗᐃᑦ

ᑲᖏᖅᓱᔾᔪᐊᖅ

ᖁᐊᖅᑕᖅ

ᑲᖏᖅᓱᒃ
ᐊᐅᐸᓗᒃᑕᓯᐅᔭᖅ

ᑰᔾᔪᐊᖅ
ᑲᖏᖅᓱᔾᔪᐊᖅ

ᖁᕐᓗᖅᑑᖅ

ᐃᖃᓗᒃᑑᑦᓯᐊᖅ

ᐊᕐᕕᐊᑦ

ᑎᑭᕋᕐᔪᐊᖅ

ᑲᖏᖅᖠᓂᖅ
ᐃᒡᓗᓕᒑᕐᔪᒃ

ᖃᒪᓂ’ᑐᐊᖅ

ᐅᖅᓱᖅᑑᖅ

ᑕᓗᕐᔪᐊᑦ
ᑯᒑᕐᕈᒃ

ᖃᐅᓱᐃᑦᑐᖅ

ᐊᐅᓱᐃᑦᑐᖅ

ᓇᐅᔮᑦ

ᓴᓪᓕᖅ

ᓴᓂᕋᔭᒃ

ᐃᒡᓗᓕᒃ

ᐃᒃᐱᐊᕐᔪᒃ

ᒥᑦᑎᒪᑕᓕᒃ
ᑲᖏᖅᑐᒑᐱᒃ

ᑭᓐᖓᐃᑦ
ᑭᒻᒥᕈᑦ

ᐃᖃᓗᐃᑦ

ᐸᓐᓂᖅᑑᖅ

ᕿᑭᖅᑕᕐᔪᐊᖅ

ᓴᓂᑭᓗᐊᖅ

ᑦᓯᔅᓵᓯᐱ

ᐃᓄᕕᐊᓗᐃᑦ
ᓄᓇᕗᑦ
ᓄᓇᕕᒃ
ᓄᓇᑦᓯᐊᕗᑦ

ᐊᔾᔨ 1: ᖃᐅᔨᕚᓗᑦᑕᕗᑦ ᓴᖅᑭᖅᑎᑕᕗᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᑦᑕᖅᑐᖓᓐᓄᑦ ᓇᓗᓇᐃᖅᓯᒪᕗᖅ ᖁᖅᓱᖅᑐᒥᑦ.

ᐊᔾᔨ 2: ᐃᓄᐃᑦ ᓄᓇᖓ, ᐃᓄᖃᕐᓂᐅᔪᖅ ᑲᑎᖑᒋᑦ ᐊᕕᒃᑐᖅᓯᒪᔪᑦ ᓯᑕᒪᑦ − ᓄᓇᕗᑦ, ᓄᓇᕕᒃ, ᓄᓇᑦᓯᐊᕗᑦ ᐊᒻᒪᓗ 
ᐃᓅᕕᐊᓗᐃᑦ. ᑕᒪᓐᓇ ᓄᓇ, ᑕᕆᐅᖅ ᐊᒻᒪᓗ ᓯᑯᖓ ᑕᐃᕙᒃᐸᕗᑦ ᐃᓄᐃᑦ ᓄᓇᖓᑦ ᐃᓅᓂᑉᑎᓐᓄᑦ ᐊᑕᔪᖅ ᐃᓕᖅᑯᓯᑉᑎᓐᓄᓪᓗ. 
ᑲᑎᒃᖢᒋᑦ ᐃᓄᐃᑦ 65,000−ᖑᔪᐃᑦ ᐃᓄᐃᑦ ᓄᓇᖏᓐᓂ ᓄᓇᖃᖅᑐᐃᑦ ᓄᓇᓕᐅᔪᓂᒃ ᐅᑭᐅᖅᑕᖅᑐᒥ.

ᐱᒋᐊᕈᑦ | ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᑦ ᒫᓐᓇ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᕙᑎᖏᑦ
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1 ᖃᓄᐃᑦᑑᓂᖓ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖁᑎᖏᑦ

ᖃᓄᐃᑦ�ᓂᖓ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅ�ᑉ ᑕᕆᐅᖁᑎᖏᑦ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ ᑕᕆᐅᖁᑎᐊ ᐊᖏᓛᖑᕗᖅ ᑲᓇᑕᒥ. ᐱᒋᐊᖅᖢᓂ ᐊᑦᓯᕐᓂᖅᐹᖅ 30 degrees James 
Bay−ᒥᑦ ᓯᓚᕐᔪᐊᑉ ᑲᑉᔨᖓᓄᑦ, ᐊᖏᓗᐊᒧᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᑕᕆᐅᖑᔪᐃᑦ ᐊᒻᒪᓗ ᓯᒡᔭᖏᑦ ᐃᓚᓕᐅᑎᓗᒋᓪᓗ 
ᐃᖅᑲᖓᓄᑦ ᐊᑕᐅᓯᐅᓂᕆᔭᕗᑦ (ᐊᔾᔨ 1). ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖁᑎᐊ ᓄᓇᖓᓐᓄᑦ ᑐᑭᓕᕇᓕᕋᔭᖅᐸᑕ 
ᑕᕆᐅᖅ 41%-ᒥᑦ ᓄᓇ ᐃᒪᕐᒧᑦ ᓴᐅᔭᐅᓇᔭᖅᑐᖅ, ᑐᑭᓯᑯᑉᓗᓯ ᖃᓄᖅ ᐊᖏᑎᒋᔪᒥᒃ ᐱᓕᕆᐊᒃᓴᖃᕐᒪᖔᑉᑕ. ᑕᒪᒃᑯᐊ 
ᐊᒥᓲᔪᐃᑦ ᕿᑭᖅᑕᐅᔪᐃᑦ ᐊᒻᒪᓗ ᓯᒡᔭᓗᑦᑖᖏᑦ ᓯᑯᖃᑦᑕᕐᒪᑕ ᑐᕙᖅᑖᖅᖢᑎᒃ, ᓄᓇᒧᑦ ᐊᑕᔪᒥᒃ, ᑕᒪᓐᓇ ᓯᑯ 
ᐊᒻᒪᓗ ᑐᕙᖅ ᐃᓄᓐᓄᑦ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᐳᖅ ᐃᓕᖅᑯᓯᕗᑦ ᒪᓕᒃᖢᒍ. ᓯᓚᕐᔪᕐᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᐃᒪᓐᓇᐃᑦᑐᒥᑦ 
ᐊᔾᔨᖃᓐᖏᓚᖅ ᕿᑭᖅᑕᖃᕐᓂᕗᑦ ᓯᑭᖃᖅᑕᖅᑐᒥᑦ ᓄᓇᒧᑦ. ᑕᑯᓗᒍ ᐊᔾᔨ 3 ᑐᑭᓯᓐᓇᖅᑐᖅ ᖃᓄᖅ ᐊᖏᑎᒋᔪᒥᒃ 
ᐅᖃᐅᓯᖃᕐᒪᖔᑦᑕ ᐊᔾᔨᒌᓐᖏᓐᓂᖏᓐᓂᒃᑯᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ.

ᐊᒥᓱᓂᖅᓴᐅᕗᑦ ᐃᓄᐃᑦ

ᐊᔾᔨᒌᖏᓐᓂᖃᖅᐸᒃᑐᑦ ᐊᕐᕋᒍᒥ ᐃᒪᓐᓇᐃᓕᖓᓕᖅᐸᒃᑐᓂᒃ
24-ᓂᒃ ᐃᑲᕐᕋᓂᒃ 

ᖃᐅᒪᓂᖃᓲᑦ ᓯᕿᓂᕐᒥᒃ 
ᐊᐅᔭᐅᒃᑯᑦ

24-ᓂᒃ ᐃᑲᕐᕋᓂᒃ 
ᑖᖅᑐᒥᓲᑦ ᐅᑭᐅᒃᑯᑦ

ᑕᒪᕐᒥᒃ ᑲᑎᓗᒋᑦ ᐊᖏᓂᖃᖅᐳᑦ 4 ᒥᓕᔭᓐᓂ 
ᕿᓚᒥᑕᓂᒃ ᑭᑉᐹᕆᒃᑐᓂᒃ km2

ᓇᓪᓕᖅᑯᐊᓖᑦ 41% ᐳᓴᓐᑎᖏᓐᓃᑐᓂᒃ ᑲᓇᑕᐅᑉ ᓄᓇᖁᑎᖏᑦ

ᐊᐅᔭᒃᑯᑦ ᑕᒫᓂ 
ᖃᓂᒋᔭᖏᓐᓃᑦᑐᑦ 

~30% 
ᐳᓴᓐᑎᓂᒃ ᓯᑯᑐᖄᓗᐃᑦ 

ᐅᑭᐅᖅᑕᖅ�ᑉ ᑕᕆᐅᖓᓂ 
ᑲᓇᑕᒥᐅᑕᓄᑦ 

ᐃᒪᖁᑎᒋᔭᐅᔪᑦ 
ᑕᕆᐅᕌᓗᖏᑦ 
ᐃᑎᔪᐊᓗᐃᑦ 

ᐊᖏᓂᖃᖅᑎᒋᔪᑦ 
3.2 ᒥᓕᔭᓐᓂᒃ ᑭᓛᒥᑕᓂᒃ 

ᑭᑉᐹᕆᒃᑐᓂᒃ km2

ᐅᖓᑕᓃᑦᑐᓂᒃ 

>70%
ᐳᓴᓐᑎᓂᒃ ᑲᓇᑕᐅᑉ 
ᓯᒡᔭᖅᐸᓯᐅᓂᖏᑦ 

ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓃᑦᑐᑦ

ᐅᖓᑖᓃᑦᑐᓂᒃ 

>176,000 
ᑭᓛᒥᑕᖃᖅᑐᑦ 

ᓄᓇᖅᐱᐅᓂᖏᓐᓂ 
ᓯᒡᔭᖅᐸᓯᐅᓂᖏᑦ ᔪᑳᓐᒥᒃ 
ᑎᑭᓪᓗᒍ ᓚᐸᑐᐊᕆᒧᑦ

94-ᖑᔪᑦ 
ᐊᖏᔫᑎᐊᓗᐃᑦ 

ᕿᑭᖅᑕᖏᑦ 
ᖃᓂᒋᔭᖏᓐᓃᔅᓱᑎᒃ ᐊᒻᒪᓗ 
ᑕᒫᓂ ~36,470-ᖑᓪᓗᑎᒃ 

ᒥᑭᔫᑎᐅᓂᖅᓴᐃᑦ 
ᕿᑭᖅᑕᒐᓴᖏᑦ

51-ᖑᔪᓂᒃ
ᓄᓇᓖᑦ ᐃᓄᖃᖅᑐᑦ 

ᐅᖓᑕᓃᑦᑐᓂᒃ >70,000-ᓂᒃ

ᑲᓇᑕᐅᑉ ᐅᕿᐅᖅᑕᖅ�ᓂᖓᓂ: ᑲᓇᑕᐅᑉ ᐊᖏᓂᖅᐹᑦᑎᐊᖏᑦ ᑕᕆᐅᖁᑎᒋᔭᖏᓐᓂ

ᑕᕆᐅᑉ ᓯᑯᖓ ᐱᔾᔪᑎᖃᖅᑐᖅ 
ᐆᒪᔪᓗᒃᑖᓄᑦ ᐊᒻᒪᓗ 
ᐊᓯᙳᖅᐸᓪᓕᐊᔪᖅ

ᐊᔾᔨ 3: ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ ᑕᕆᐅᖁᑎᖏᑦ ᓇᔪᒐᕗᑦ ᑕᕆᐅᕗᑦ ᓯᑯᕗᑦ ᓄᓇᕗᓪᓗ.
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ᖃᓄᐃᑦ�ᓂᖓ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅ�ᑉ ᑕᕆᐅᖁᑎᖏᑦ

ᑲᓇᑕᒥᐅᑕᐅᔪᓂᒃ ᑕᓴᐅᒪᑦᑎᑦᓯᓂᕐᒥᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ 
ᑕᕆᐅᖓᓂ ᐊᔪᕐᓇᖅᑑᕗᖅ. ᐅᑭᐅᖅᑕᖅᑐᖅ ᓯᓚᕐᔪᐊᒥ 
ᐊᓯᔾᔨᑉᐸᓪᓕᐊᖕᒪᑦ ᑭᓯᐊᓂ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᕆᔭ ᓄᓇᓕᐅᔪᓂᒃ 
ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑦ. ᑐᑭᓯᓇᓱᒡᓗᒍ ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᕙᑎᖏᑦ 
ᐅᓂᒃᑳᖅᓯᒪᓗᒋᑦ ᑐᑭᓯᐊᓇᖅᑐᒥᑦ ᑲᒪᒋᔭᖃᕐᓂᐊᕈᑉᑕ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᐅᔪᓂᒃ. ᑕᒪᓐᓇ ᐊᕙᑎᒋᔭᐅᔪᓂᒃ ᐅᓂᒃᑳᖅᑐᐃᑦ 
ᖃᓄᐃᑦᑑᓂᖏᑦ ᓄᓇᐅᔪᖅ: ᐃᓕᖅᑯᓯᐅᔪᖅ ᐊᒻᒪᓗ ᖃᓄᖅ 
ᐊᓯᔾᔨᐸᓪᓕᐊᖕᒪᖔᑦ. ᐊᒥᒐᖅᐳᖅ ᖃᐅᔨᒪᓂᕆᔭᕗᑦ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᖓᓐᓂᓪᓗ, ᐊᒥᓱᑦ ᓄᓇᐃᓪᓗ, 
ᖃᐅᔨᒪᔭᐅᓐᖏᑦᑐᓪᓗ ᐊᖏᔫᕗᖅ ᐊᕙᑎᒧᑦ, ᓂᕿᑖᕐᕕᐅᔪᓂᒃ 
ᐆᒪᔪᖃᑦᓯᐊᖅᑐᓂᓪᓗ (ᓴᓂᕌᓂ: ᖃᐅᔨᒪᒃᑲᓐᓂᕆᐊᖃᖅᑕᕗᑦ, 
ᒪᒃᐱᒐᖅ 6). ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᐊᑯᓂᐅᓛᖑᔪᖅ 
ᖃᐅᔨᒪᓂᐅᕗᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ. ᑕᒪᓐᓇ ᐱᒻᒪᕆᔪᖅ 
ᑐᑭᓯᕚᓪᓕᕈᑕᐅᖃᑦᑕᕐᒪᑦ ᓯᔾᔭᒋᔭᐅᔪᐃᑦ, ᑕᒪᒃᑯᐊ ᐃᓄᓐᓄᑦ 
ᓇᔪᒐᐅᓯᒪᕗᑦ ᐊᑯᓂᕐᔪᐊᒻᒪᕆᐊᓗᒃ (ᐊᔾᔨ 2).

ᑕᒪᓐᓇ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ ᑕᕆᐅᖅ ᐅᓂᒃᑳᓕᐅᕋᓱᒃᖢᒍ 
ᐊᔪᕐᓇᕐᓂᖅᓴᐅᔪᖅ. ᑕᒪᒃᑯᐊ ᖃᐅᔨᓴᕐᓂᐅᖃᑦᑕᖅᑐᐃᑦ ᐊᑯᓂᐅᔪᒥᒃ 

ᐱᓕᕆᐊᖑᓯᒪᓐᖏᒻᒪᑕ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᑕᕆᐅᑉ ᓂᕐᔪᑎᖏᓪᓗ 
ᑲᓇᑕᒥ. ᑕᐃᒪᓐᓇᐃᓂᖓᓄᑦ, ᖃᐅᔨᓴᖅᑏᑦ ᐊᒥᒐᔭᒻᒪᑕ ᓯᕗᓂᒃᓴᒧᑦ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᐃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ. ᐃᓄᐃᑦ 
ᖃᐅᔨᔭᖏᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓪᓗ ᖃᐅᔨᓴᖅᑏᓪᓗ ᑲᑎᖅᓱᒐᕆᔭᖏᑦ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᒥᒃ ᓇᓗᓇᐃᖅᓯᕗᑦ. ᐊᕐᕌᒍᑕᒫᑦ ᐊᓯᔾᔨᕐᓃᑦ 
ᑕᐃᒪᐅᔪᑦ ᑭᓯᐊᓂ ᐊᔾᔨᒌᓐᖏᑦᑐᒥᑦ ᐊᓯᔾᔨᖅᐸᓕᐊᔪᖅ ᐱᑕᖃᕐᒪᑦ. 

ᖃᐅᔨᔭᐅᔪᑦ ᑕᒪᒃᑯᐊ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᐅᔪᐃᑦ ᐊᑐᓂᖃᖅᑐᐃᑦ 
ᓯᓚᒧᑦ ᐊᓯᔨᐸᓕᐊᔪᒥᑦ (ᐊᔾᔨ 4). ᓯᓚ ᐊᓯᔾᔨᖅᑎᓪᓗᒍ 
ᐊᔾᔨᒋᔭᐅᓐᖏᑦᑐᓂᒃ ᓴᖅᑭᑎᑦᓯᖃᑦᑕᖅᐳᑦ ᑕᕆᐅᕐᒧᑦ (ᓴᓂᕋᓂ: 
ᐊᕙᑎ ᐊᓯᔾᔨᖅᑐᑦ, ᒪᒃᐱᒐᖅ 7). ᓯᑯᑭᒡᓕᕙᓪᓕᐊᓂᖅ − 
ᐊᔾᔨᑎᒍᑦ ᑕᑯᔭᐅᓯᒪᔪᐃᑦ 1970−ᖏᓐᓂ − ᓯᓚᒋᓯᒪᔭᑉᑎᓐᓂ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᕐᒥᑦ ᓇᓗᓇᐃᖅᓯᕗᖅ. ᓯᑯᐃᕈᑎᕙᓪᓕᐊᓂᖅ ᑕᒪᓐᓇ 
ᐃᒃᐱᒋᔭᐅᕗᖅ ᓱᓇᓗᒃᑖᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ.

ᐳᐃᔩᑦ ᓂᕐᔪᑏᓪᓗ ᐊᕙᑎᕗᓪᓗ ᐊᒃᑐᖅᑕᐅᖃᑦᑕᕆᕗᖅ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᐅᔪᒥᑦ. ᓱᓇᓗᑦᑖᑦ ᐊᒃᑐᐊᑐᕋᐅᒪᑕ ᐊᕙᑎᒥᒃ 
− ᓯᓚᖓᓗ ᓂᕐᔪᑎᖏᓪᓗ ᑕᒫᓂ. ᑖᒻᓇ ᐅᓂᒃᑳᖑᔪᖅ ᓄᑖᓂᒃ 

ᑕᕆ

ᐅᑉᕐᒥ ᓯᑯᐊᓗᐊ ᓵᒡᓕᕙᓪᓕᐊᔪᖅ

ᐊᕙᑎᓄᑦ ᐊᒃᓱᕈᑕᐅᓕᖅᑐᑦ

ᐊᒥᓱᑦ ᐊᓯᔾᔨᖅᓯᒪᔪᑦ ᐆᒪᔪᖃᕐᕕᐅᕙᖕᓂᖏᑦ

ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓᓄᑦ ᓇᖕᒥᓂᖅ 
ᑦ ᐊᓯᐊᒍᖓᔪᓂᒡᓗ ᐊᒃᑐᖅᑕᐅᓯᒪᓂᖏᑦ:

ᐊᕙᑎᒥᐅᑕᐃᑦ 
ᖃᓄᐃᓕᖓᓂᖏᑦ 
ᐆᒪᕝᕕᐅᔪᓐᓇᕐᓂᖏᑦ
ᐊᒥᓱᓂᒃ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᓐᓂ ᓯᑯᒥ 
ᐃᒪᕐᒥᓗ ᓇᔪᖅᑕᐅᔪᓐᓇᕐᓂᖏᑦ

ᐱᐊᓗᐊᓕᖅᑐᑦ ᕿᑐᒻᒪᒃᓴᕈᑕᐅᓕᖅᑐᑦ 
ᐃᒪᕐᒥᑦᑐᓄᑦ ᓯᑎᔪᓂᒃ ᐊᕙᓗᓕᖕᓄᑦ

ᓯᒡᔭᖅᐸᓯᖕᓂ ᓱᕋᖅᑎᖅᑐᑦ 
ᓄᓇᐅᓂᖏᑦ ᐊᐅᒃᐸᓪᓕᐊᔪᑦ 
ᖁᐊᖑᐃᓐᓇᖅᐸᓚᐅᕐᓂᖏᑦ

ᑕᕆᐅᖏᑦ ᐃᖏᕐᕋᕕᐅᕙᖕᓂᖏᑦ 
ᐅᒥᐊᕐᔪᐊᒃᑯᑦ

ᖃᓄᖅ ᐋᕿᐅᒪᕙᖕᒪᖔᑕ ᐊᕙᑎᖏᑦ 
ᐊᕙᑎᐅᒥᐅᑕᕆᔭᐅᕙᒃᑐᓪᓗ

ᐱᔾᔪᑕᐅᔪᑦ ᑕᒪᒃᑯᐊ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᑦ ᐱᒋᐊᖅᓯᒪᓗᑎᒃ 
ᐃᓗᐊᓂᒃ ᓯᓚᑖᓂᒡᓗᓐᓃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂᒃ

ᑲᓇᑕᒥᐅᑦ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᓯᓚᐅᑉ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᒃᑐᖅᓯᓯᒪᓕᖅᑐᑦ ᑕᕆᐅᕐᒥ ᐊᕙᓗᖏᓐᓂᒃ ᐊᕙᓗᒥᐅᑕᕆᔭᖏᓐᓂᒡᓗ ᐊᒥᓱᐊᓗᖕᓂᒃ ᐊᔾᔨᒋᖏᑦ�ᑎᐅᔪᓂᒃ

ᐊᔾᔨ 4: ᓯᓚᐅᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᐊ ᐃᖕᒥᖑᖏᒻᒪᑦ, ᐊᕙᑎᒥᑦ ᑕᕆᐅᒥᓪᓗ ᐊᒃᑐᐃᕙᖕᒪᑦ.
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ᑕᕆᐅᕐᒥ ᓯᑯ

ᓇᔪᖅᑕᐅᕙᒃᑐᑦ/ᓂᕿᒃᓴᖃᕐᕕᐅᓂᖏᑦ ᐊᔾᔨᒌᖏᓐᓂᖏᑦ

ᐊᑕᖃᑎᒌᖕᓂᖏᑦ ᐊᕐᕋᒍᒥ ᓯᓚᓗ ᓄᓇᓗ 
ᖃᓄᐃᓕᕙᓪᓕᐊᓂᖏᑦ

ᓯᒡᔭᖅᐸᓯᐅᓂᕐᒥ ᐊᕙᑎᖏᑦ 
ᐊᕙᑎᒥᐅᑕᖏᓪᓗ

ᐊᔾᔨ 5: ᑕᓪᓕᒪᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᖃᐅᔨᒋᐊᖅᑕᐅᓯᒪᕗᑦ 
ᑐᑭᓯᓇᓱᒃᖢᑕ ᐱᒻᒪᕆᐅᓂᖓᓂᒃ ᐆᒪᔪᓄᑦ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᖏᓐᓂᒡᓗ.

ᑲᑎᖅᓱᐃᓂᐅᕗᖅ ᖃᓄᐃᓕᕙᓪᓕᐊᔪᐃᓪᓗ ᐊᕐᕌᒍ ᑕᓪᓕᒪᑦ 
ᓈᔪᐃᑦ, ᑕᒪᒃᑯᐊ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᐊᕙᑎᐅᔪᑦ (ᐊᔾᔨ 5) 
ᐊᒃᑐᖅᑕᐅᔪᐃᑦ ᓯᑯᐃᕈᑎᕙᓪᓕᐊᓂᒃᑯᑦ. ᑕᒪᒃᑯᐊ ᖃᐅᔨᒪᔭᕗᑦ 
ᑕᒡᕙᓂ ᐅᓂᒃᑳᖅᑕᐅᔪᑦ ᑐᓐᖓᕕᖃᖅᑐᐃᑦ ᖃᐅᔨᓴᖅᑎᓄᑦ ᐊᒻᒪᓗ 
ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓄᑦ; ᑕᒪᕐᒥ ᐊᑐᖅᖢᒋᑦ ᐊᕙᑎᒥᒃ ᔾ 
ᑐᓐᖓᕕᖃᖅᖢᑎᒃ ᑲᒪᓂᕐᒥᑦ ᑕᕆᐅᕐᒥᑦ ᐊᒻᒪᓗ ᓂᕐᔪᑎᖏᓐᓂᒃ 
ᐊᕙᑎᐊᓂᒡᒎ. ᐊᔾᔨ 6 ᓇᓗᓇᐃᖅᓯᔪᖅ ᐊᐅᓚᑦᓯᖃᑎᒌᓐᓂᑎᓐᓂᒃ 
ᐊᒻᒪᓗ ᖃᐅᔨᒃᑲᓐᓂᕆᐊᓕᕗᑦ ᖃᓄᐃᒻᒪᖔᑦ ᑕᕆᐅᖅ ᐊᕙᑎᐊ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ.

ᐊᐅᔭᒃᑯᑦ ᖃᐅᔨᓴᖅᑏᑦ ᐅᒥᐊᕐᔪᐊᖓᓂ ᑲᓇᑕᒥ ᑐᒃᑐᔭᖅᑑᑉ ᑕᕆᐅᕋᓗᐊᓂ. ᐊᔾᔨᓕᐊᖏᑦᐊᐅᔭᒃᑯᑦ ᖃᐅᔨᓴᖅᑎᑦ ᐅᒥᐊᕐᔪᐊᖓᑦ ᑲᓇᑕᒥ ᑐᒃᑐᔭᖅᑑᑉ 
ᑕᕆᐅᕋᓗᐊᓂ. ᐊᔾᔨᓕᐊᖏᑦ: ᕙᓗᕆ ᓴᐃᐱᕼᐋᑦ-Valerie Cypihot.

ᖃᐅᔨᓴᒃᑲᓐᓂᕆᐊᖃᖅᑐᒍᑦ!
ᐃᓚᖏᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖏᑦ 
ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᓯᒪᓐᖏᑦᑐᐃᑦ. ᑕᒪᓐᓇ ᑐᑭᓯᔪᒪᓂᕗᑦ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖅᑲᖓᓂᑦ ᐃᖃᓗᐃᑦ, ᐆᑦᑑᑎᒋᓗᒋᑦ − 
ᓄᑖᓂᒃ ᑕᑯᔭᐅᓚᐅᖅᓯᒪᓐᖏᑦᑐᓂᒃ ᓇᓂᓯᓯᒪᒐᑉᑕ. ᑕᒪᒃᑯᐊ 
ᓄᑖᖑᕙᑦ ᐅᒡᕙᓘᓐᓃᑦ ᓇᓂᓕᓵᑐᐃᓐᓇᖅᐱᑎᒍ?

ᐊᒥᓲᔪᐃᑦ, ᖃᐅᔨᓴᖅᑕᐅᒐᔪᓐᖏᑦᑐᐃᑦ. ᓲᕐᓗ, 
ᐅᑭᐅᑦ ᖁᓖᑦ ᐅᖓᑖᓄᑦ ᕿᓇᓗᒐᐃᑦ ᐅᐊᓕᓂᕐᒥ 
ᑭᒡᓕᓯᓂᐊᑕᐅᓯᒪᓐᖏᑦᑐᑦ ᖁᓯᒃᑐᒥᐅᑦ ᐊᐃᕕᖏᓪᓗ.
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ᐊᐅᓚᑦᑎᔨᐅᖃᑕᐅᔪᑦᖃᐅᔨᒪᓂᖅ ᐅᑭᐅᖅᑕᖅ�ᑉ 
ᐊᕙᑎᖏᓐᓂᒃ 

ᐊᕙᑎᒥᐅᑕᕆᔭᖏᓐᓂᒡᓗ 
ᐊᔾᔨᒋᖏᑦ�ᑎᐅᓗᐊᖅᐳᑦ 
ᐱᑕᖃᖏᔅᓱᑎᒡᓗ ᐊᒥᓱᑦ

ᐱᐅᓂᖅᓴᐅᔭᕆᐊᖃᖅᑐᑦ 
ᖃᐅᔨᒪᔭᐅᓂᖏᑦ 
ᑕᒪᐃᓐᓂᐅᓂᖅᓴᖅ 

ᐊᐅᓚᑕᐅᑦᑎᐊᕈᓐᓇᕐᓂᐊᕈᑎᒃ 
ᐱᒻᒪᕆᐅᓂᖏᑦ ᐊᕙᑎᒥᒃ 

ᐊᕙᑎᒥᐅᖏᓐᓂᓗ ᐊᓯᔾᔨᓯᒪᓕᖅᑐᑦ

ᐊᐅᓚᑦᑎᔪᓐᓇᕐᓂᐊᕈᑎᒃ 
ᐊᓯᔾᔨᖅᓯᒪᓕᖅᑐᓂᒃ 

ᐱᑕᖃᕆᐊᖃᖅᐳᑦ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᖏᑦ ᖃᐅᔨᓴᖅᑏᓪᓗ 

ᖃᐅᔨᒪᔭᖏᑦ

ᐊᐅᓚᑦᑕᐅᕗᑦ ᓄᓇᒥᐅᑕᑐᖃᐃᑦ 
ᒪᓕᒃᑕᐅᓪᓗᑎᒃ ᐊᖏᕈᑏᑦ 

ᐃᓄᖕᓂᒃ ᐊᒻᒪᓗ ᑕᐃᒃᑯᓄᖓ 
ᑲᓇᑕᐅᑉ ᒐᕙᒪᖏᓐᓄᑦ, ᑲᓇᑕᐅᑉ 
ᐊᕕᒃᑐᖅᓯᒪᓂᖏᓐᓂ ᒐᕙᒪᖏᓐᓄᑦ 

ᐊᒻᒪᓗ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖅᐸᓯᐅᓂᖏᓐᓂ 

ᒐᕙᒪᐅᔪᓄᑦ

ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᖏᑦ ᐊᒻᒪᓗ 
ᐱᐅᓯᕆᕙᒃᑕᖏᑦ ᐱᑕᖃᕆᐊᖃᖅᐳᑦ 

ᐊᐅᓚᑦᑎᔨᐅᖃᑕᐅᔪᓐᓇᕐᓂᕐᒧᑦ 
ᐃᖃᓗᒐᓴᐅᔪᓂᒃ ᐊᒻᒪᓗ 

ᑕᕆᐅᕐᒥᐅᑕᐅᔪᓂᒃ ᐆᒪᔪᓂᒃ 
ᐳᐃᔨᓂᒡᓗ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓ: ᖃᐅᔨᒪᔭᐅᓕᖅᐸᓪᓕᐊᖁᔨᓂᖅ ᐊᕙᑎᖏᓐᓂᒃ ᐊᕙᑎᒥᐅᑕᕆᔭᖏᓐᓂᒡᓗ ᐊᐅᓚᑦᑎᑦᑎᐊᕐᓂᖅᓴᐅᔪᓐᓇᕐᓂᕐᒧᑦ

ᐊᔾᔨ 6: ᖃᐅᔨᕙᓪᓕᐊᔭᕗᑦ ᑐᑭᓯᐊᑦᓯᐊᕐᓗᒋᑦ ᐱᒻᒪᕆᐅᔪᖅ ᓴᐳᑎᓂᐊᕈᑉᑎᒍ ᑲᓇᑕᐅᑉ ᐅᑭᐅᑦᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᖅ 
ᓂᕐᔪᑎᖏᓐᓂᓪᓗ. ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ, ᐃᓱᒪᓕᐅᕈᑎᖃᕐᖃᕐᓂᐅᔪᐃᑦ ᐊᑐᖃᑦᑕᕐᒪᑕ ᖃᑉᓗᓈᑦ ᐊᒻᒪᓗ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂ.

ᐊᕙᑎᐅᑉ ᐊᓯᔾᔨᕐᓂᖓ
ᓯᓚᐅᑉ ᐊᓯᔨᕐᓂᖓ ᐃᓄᓐᓄᑦ ᐱᔾᔪᑎᖃᖅᑐᑦ ᐊᒃᑐᖅᓯᖕᒪᑦ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. ᑕᒪᓐᓇ ᐃᓄᓐᓄᑦ ᓯᓚᕐᔪᐊᒥ 
ᐊᓯᔾᔨᐸᓪᓕᐊᔾᔪᑎᖃᕐᒪᖔᖅ ᑕᕆᐅᑉ ᐊᕙᑎᐊᓂ, ᐊᒻᒪᓗ 
ᐅᒥᐊᕐᔪᐊᑦ ᐊᐅᓚᓂᖏᑦ ᐊᒻᒪᓗ ᑕᒪᒃᑯᐊ ᐊᐅᑦᑕᔫᖑᔪᐃᑦ 
ᓱᕈᕐᓇᖅᑐᐃᓪᓗ, ᐅᔭᕋᒃᑕᕆᐊᕐᓗ, ᐊᒻᒪᓗ ᑮᓇᐅᔭᑎᒍᑦ 
ᐃᖃᓗᓱᖕᓂᖅ. ᖃᐅᔨᒃᑲᓐᓂᕆᐊᖃᖅᑐᒍᑦ ᐆᒪᔪᓂᑦ ᐊᒻᒪᓗ 
ᐊᕙᑎᒋᔭᖏᓐᓂ ᐊᐅᓚᑦᑎᓯᓂᐊᖅᑎᓪᓗᑕ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᓂᒃ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ.

ᐸᓐᓂᖅᑑᖅ, ᕿᑭᖅᑖᓘᖕᒥ, ᓄᓇᕗᑦ. ᐊᔾᔨᓕᐊᖏᑦ: 
ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. D.L Labrie.
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ᑐᕙᖅ ᐃᖕᒥᒍᑦ, ᐱᒻᒪᕆᐅᓛᖑᕗᖅ ᐱᒻᒪᕆᐅᓛᖑᔪᓂᒃ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖏᓐᓂ. ᑐᕙᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᑯᓐᓂᕈᓯᐅᕙᒃᐳᖅ ᐳᐃᔩ ᓂᕐᔪᑏᑦ ᐊᒻᒪᓗ ᐃᓄᐃᑦ ᓄᓇᓕᓐᓃᑐᓂᒃ. ᑕᕆᐅᑉ ᓯᑯᖏᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᑦ. 
ᒪᕐᕉᒃ ᖃᐅᔨᒪᔭᐅᔭᕆᐊᓖᒃ ᑐᕙᖅ ᐊᕐᕌᒍᑕᒫᑦ ᓯᑯᖃᑦᑕᖅᑐᖅ ᐊᒻᒪᓗ ᓯᑯᑐᖃᖅ. ᐊᐅᒃᑲᕐᓃᑦ ᓯᑯᐃᑦ 50km 
ᓄᓇᒥᑦ ᐅᖓᓯᓐᓂᖃᖅᑐᐃᑦ ᓯᑯᑐᖃᐅᒐᔪᑦᑐᐃᑦ. ᓄᓇᒧᑦ ᖃᓂᓐᓂᖅᓴᐅᔪᑦ ᐊᑕᔪᖅ ᑐᕙᓐᖑᖃᑦᑕᖅᑐᑦ 
ᓅᖃᑦᑕᕈᓐᓃᖅᖢᓂ. ᑐᕙᖅ ᐃᓄᓐᓄᑦ ᐊᖅᑯᑎᒋᔭᐅᕙᒃᐳᖅ ᐅᑭᐅᖅᑕᖅᑐᒥ. ᑕᒪᓐᓇ ᑐᕙᖅ ᐊᑐᖅᑕᐅᖃᑦᑕᖅᑐᖅ 
ᓯᓈᓕᐊᖅᑐᓄᑦ, ᓯᓈ ᑕᒪᓐᓇ ᑭᒡᓕᐅᕗᖅ ᑐᕙᐅᑉ ᐊᒻᒪᓗ ᐊᐅᒃᑲᕐᓂᖅ ᐊᒻᒪᓗ ᐊᐅᓚᓂᐅᑉ ᓯᑯᐊᓂ 
ᑎᒃᑕᐅᓯᒪᒐᔪᒃᑐᖅ ᐊᓄᕆᒧᑦ.

ᓯᑯᖃᕐᓂᖓ 
ᓇᔪᖅᑕᐅᔭᖅᑐᖅᓯᒪᕙᒃᑐᖅ

ᐅᑭᐅᖅᑕᖅ�ᓂᕐᒥ ᑕᒪᓐᓇᑐᐊᑦᑎᐊᖅ 
ᐊᐅᔭᒃᑯᑦ ᓯᑯᖃᕐᓂᐅᔪᒫᖅᑐ�ᓇᓱᒋᔭᐅᕗᖅ 

ᓯᕗᓂᒃᓴᐅᓂᐊᖅᑐᒥ

40 ᓴᓐᑎᒦᑕᓂᒃ cm/ᖁᓕᓂᒃ 
ᐊᕐᕋᒍᓂᒃ ᐃᑎᓂᖓᓂ 
ᑲᓇᑕᐅᑉ ᑕᕆᐅᕋᓗᐊᓂᒃ

ᒥᑭᓂᖅᓴᖅ <10 cm 
ᓴᓐᑎᒥᑕᓂᒃ ᖁᓕᓂᒃ 
ᐊᕐᕋᒍᓂᒃ ᐃᑲᓐᓂᖅᓴᐅᓂᖏᑦ 
ᑕᕆᐅᕋᓗᖕᒥ

ᐊᐅᒃᓵᓕᓂᖅᓴᐅᕙᓕᖅᑐᑦ, 
ᓯᑯᕙᓪᓕᐊᓇᓵᕐᓂᖅᓴᐅᕙ

ᓕᖅᓱᓂ

ᐊᐅᒃᓵᓕᓂᖅᓴᐅᕙᓕᖅᑐᑦ, 
ᓯᑯᕙᓪᓕᐊᓇᓵᕐᓂᖅᓴᐅᕙᓕ
ᖅᓱᓂ

ᐊᓄᕆᓂᕐᒧᑦ ᓅᑕᐅᕙᓪᓕᐊᔪᑦ 
ᓯᑯᑐᖄᓗᐃᑦ ᑲᓇᑕᐅᑉ 

ᐃᒪᖁᑎᖏᓐᓄᑦ

ᓱᕋᖅᑎᖅᓴᕋᐃᓐᓂᖅᓴᐅᓕᖅᑐᑦ 
ᐊᑕᕐᓇᕐᓂᖅᓴᐅᓕᖅᓱᑎᒃ 
ᖃᖓᑕᓃᑦᑐᓪᓗ ᓯᑰᑉ

ᐱᒻᒪᕆᐊᓗᖕᒥᒃ 
ᓄᖑᐸᓪᓕᐊᔪᖅ 
ᓯᑯᑐᖄᓗᐃᑦ

1

1

ᕿᑎᖅᐸᓯᐊ ᐅᑭᐅᖅᑕᖅ�ᑉ ᑕᕆᐅᕋᓗᐊᑕ

ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ

ᓯᑰᖃᕐᓂᖓᑕ ᑭᒡᓕᖃᕐᕕᖏᑦ 
ᑎᑎᕋᕈᑕᐅᓯᒪᔪᑦ ᐃᓄᐃᑦ 
ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᖓᖅᑐᑦ

ᑕᕆᐅᕐᒥ ᓯᑯᐊᓗᒃ 
ᓵᒡᓕᕙᓪᓕᐊᔪᖅ

ᐃᔾᔪᑎᒋᓂᖓ ᓯᑯᑐᖃᐅᑉ ᐊᓯᔾᔨᓯᒪᖏᑦᑐᑦ 
ᑕᐃᒪᖓᓂᒃ 1970-ᖏᓐᓂ ᐊᕐᕋᒍᓂᒃ 

ᐃᓚᖏᓐᓂ ᑲᓇᑕᐅᑉ ᖁᑦᑎᒃᑐᒥᒃ 
ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ:  ᑕᕆᐅᕐᒥ ᓯᑯᐊᓗᐊ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓪᓕᖅᑐᖅ ᐊᔾᔨᒋᖏ�ᑎᐅᔪᓂᒃ

ᐊᔾᔨ 7: ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖏᓐᓃᑦᑐᖅ ᓯᑯᖃᑦᑕᑦᓯᐊᖅᑐᒥᑦ ᖃᐅᔨᒪᔭᖃᖅᑐᐃᑦ.
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ᓯᑯᖃᕐᓂᖅ ᐱᐅᔪᖅ ᑕᕆᐅᕐᒧᑦ. ᐆᒃᑑᑎᒋᓪᓗᒍ ᐊᓄᕌᕋᓗᐊᖅᑎᓪᓗᒍ 
ᒪᓪᓕᓕᖃᑦᑕᖏᑦᑐᖅ ᓯᑯᖃᖅᑎᓪᓗᒍ. ᓯᑯᖃᖅᑎᓐᓇᒍ ᒪᓪᓖᑦ ᓯᒡᔭᒥᑦ 
ᓱᕋᒃᑎᕆᔪᓐᓇᕐᒪᑕ. ᑐᕙᖅ ᓇᔪᒐᐅᕗᖅ ᓇᓄᕐᓄᑦ ᐳᐃᔨᓄᓪᓗ, ᓯᑯᓪᓗ 
ᑕᒪᓐᓇ ᓇᔪᖅᑕᐅᒋᕗᖅ ᓄᐃᑕᖏᑦᑐᓄᑦ ᐆᒪᔪᓄᑦ. ᑐᕙᖅ ᐅᕝᕙᓘᓐᓃᑦ 
ᑐᕙᖃᓐᖏᓐᓂᖅ ᓅᑉᐸᓪᓕᐊᔪᓄᑦ ᐃᒃᐱᒋᔭᐅᕗᖅ ᐊᔪᖅᓯᓇᖅᓗᓂ 
ᐱᖕᒪᒃ. ᑕᒪᓐᓇᓗ ᐃᒃᐱᒋᔭᐅᕗᖅ ᐊᕐᕌᒍᑕᒫᑦ ᐊᐅᓚᖃᑦᑕᖅᑐᓂ, 
ᓲᕐᓗ ᑭᖑᕋᓛᑦ ᐱᕈᖅᐸᓪᓕᐊᓂᖏᑦ ᐊᒻᒪᓗ ᐃᖃᓗᒃᐲᑦ 
ᓯᑐᔭᕌᖓᑕ ᑕᕆᐅᕐᒧᑦ ᐅᕝᕙᓘᓐᓃᑦ ᕿᓇᓗᒐᐃᑦ ᐅᑭᐅᒃᑯᑦ 
ᓯᑯᖃᑦᑕᖏᑦᑐᖅᓯᐅᕐᓂᖏᑦ. ᑐᕙᖅ ᐅᕝᕙᓘᓐᓃᑦ ᑐᕙᖃᓐᖏᓐᓂᖓ 
ᐆᒪᔪᓄᑦ ᐃᒃᐱᒋᔭᐅᕗᖅ, ᓂᕆᑐᕋᐅᑎᓂᒃᑯᑦ ᑕᕆᐅᕐᒥ ᐊᒻᒪᓗ 
ᕿᓂᕆᐊᖃᕐᓂᕐᒥᑦ ᓂᕿᒃᓴᒥᑦ. ᑕᕆᐅᑉ ᓯᑯᐊ ᐊᓯᔾᔨᕌᖓ, ᐆᒪᔪᐃᑦ 
ᐊᓯᔾᔨᖃᑦᑕᐅᕗᑦ.

ᑕᒪᓐᓇ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓯᑯ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓ ᐊᔾᔨᒌᖃᑦᑕᖏᑉᐳᖅ 
ᐊᒻᒪᓗ ᓯᑯᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᒃᖢᑎᒃ. ᑐᕙᖅ 
ᓵᒡᓕᕙᓪᓕᐊᔪᖅ ᕿᓚᒥᐅᓂᖅᓴᐅᔪᒥᒃ ᐃᑎᓂᒃᑯᑦ (ᐊᔾᔨ 7: 
ᑲᓇᑕᐅᑉ ᐊᕙᓗᐊᓂ) ᐃᒃᓇᓐᓂᖅᓴᐅᔪᓂᒃ. ᓯᑯᐃᕈᑎᓯᒪᓚᕆᒃᑐᖅ 
ᓯᑯᑐᖃᕐᒥᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑲᑉᔨᐊᓂ. ᑭᓯᐊᓂ ᐊᓄᕆ 
ᓯᑯᑐᖃᕐᒥᑦ ᐊᐅᓛᖅᑎᑦᓯᖃᑦᑕᕐᒪᑦ ᑲᓇᑕᐅᑉ ᓯᒡᒐᖏᓐᓄᑦ ᑕᒪᓐᓇ 
ᑭᓱᐃᕈᑎᕙᓪᓕᐊᓂᖅ ᑲᓇᑕᒥ ᓯᑯᐃᕈᖏᓐᓂᖅᐹᖑᓪᓗᓂ. ᑕᒪᓐᓇ 
ᓯᑯᑐᖃᖅ ᑲᓇᑕᐅᑉ ᕿᑭᖅᑕᖏᓐᓄᑦ ᑎᑭᐅᑎᕙᒃᐳᖅ. ᐃᓕᓴᕆᓪᓗᒍ 
ᐱᐅᖅᓱᐊᕆᐊᖃᕐᓂᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥᒃ ᑭᒡᓕᐊ, 
ᓯᕗᓂᑉᑎᓐᓂ ᑭᖑᓕᖅᐹᖑᑐᐃᓐᓇᕆᐊᖃᕐᒪᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᐅᔭᒃᑯᑦ ᓯᑯᖃᖅᑐᒥᑦ.

ᑐᒃᑐᔭᖅᑑᑉ ᑕᕆᐅᕋᓗᐊᓂ ᐊᐅᔭᒃᑯᑦ ᓯᑯᓕᖕᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ.
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ᐊᕙᑎᐅᔪᖅ ᐊᒻᒪᓗ ᓂᕆᔭᒃᓴᓕᐅᕐᓂᖏᑦ

• ᓯᓚᐅᑉ ᐃᒃᐱᓇᕐᓂᖓ: ᓯᓚᐅᑉ ᐃᓕᖅᑯᓯᐊ ᐊᒪᓗ ᓯᓚᐅᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᐊ ᐃᒃᐱᓇᖅᓯᒻᒪᑕ ᓯᓚᒧᑦ ᑕᕆᐅᕐᒧᓪᓗ. ᑖᒃᑯᐊ 
ᑲᑎᒃᖢᑎᒃ ᐊᓯᔾᔨᖃᑦᑕᖅᑐᐃᑦ ᓯᑯᒥᑦ.

• ᓯᑯᖃᓐᖏᓐᓂᖅ: ᑕᒪᓐᓇ ᓯᑯᖃᓐᖏᓐᓂᖅ ᐊᐅᔭᒃᑯᑦ ᑕᒃᖠᕙᓪᓕᐊᕗᖅ ᓯᑯᓇᓵᖃᑦᑕᓕᖅᖢᓂ.

• ᓯᑯ ᓵᒡᓕᕙᓪᓕᐊᔪᖅ: 30 ᐊᕐᕌᒍᐃᑦ ᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᑲᑎᖅᓱᕐᓂᑯᐃᑦ ᓇᓗᓇᐃᖅᓯᕗᑦ ᑐᕙᓐᖑᖃᑦᑕᖅᑐᖅ 
ᓯᑯ ᐊᔾᔨᒋᓐᖏᑕᖓᓂ ᐊᐅᖃᑦᑕᕐᒪᑦ ᐊᔾᔨᐅᖏᑦᑐᒥᑦ ᓯᑯᑐᖃᐅᔪᒥᑦ. ᑐᕙᖅ ᐅᐊᓕᓂᕐᒥᐅᑦ ᑕᕆᐅᖓᓂ 
ᐊᐅᒃᐸᓪᓕᐊᖏᓐᓂᖅᓴᐅᔪᖅ 10cm ᐅᑭᐅᖅ ᖁᓕᑦᑕᐅᑐᒃᖢᒋᑦ ᐃᑎᓂᐅᔪᑦ 40cm ᐊᐅᓂᖅᓴᐅᑎᓪᓗᒋᑦ.

• ᓯᑯᖃᖅᑐᑑᓂᖅ:  ᐊᓐᓄᕆᐅᑉ ᐃᖏᕐᕋᓂᐊ ᑕᒪᒃᑯᓂᖓ ᓯᑭᑐᖃᕐᓂᑦ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᓐᓄᑦ ᓯᑯᖃᖅᑎᑦᓯᖃᑦᑕᖅᑐᖅ.  
ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᒪᓐᓇ ᐊᐅᔭᒃᑯᑦ ᐊᕐᕌᒍᓂᒃ ᖃᐃᔪᓂᒃ ᓯᑯᖃᖅᑕᖅᑐᑑᓕᓛᑐᐃᓐᓇᕆᐊᖃᕐᒪᑦ. ᑕᒪᓐᓇ ᐊᐅᔭᒃᑯᑦ 
ᓯᑯᒥᐅᑕᐅᔪᓂᒃ ᓇᔪᖅᑕᐅᓂᖅᓴᐅᖃᑦᑕᓕᕐᓗᓂ ᐊᒥᓱᓄᑦ.

• ᓯᓈᖓᑕ ᓇᓃᓐᓂᖓ: ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᑦ ᕿᑭᖅᑖᓗᖕᒥ ᓇᓗᓇᐃᖅᓯᕗᖅ ᓯᓈ ᓇᓃᓐᓂᖓ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᖅ. 
ᐅᑭᐅᖅᑕᖅ ᖁᓖᑦ, ᓯᓈᖓ ᓄᓇᒧᑦ ᖄᓂᒡᓕᕙᓪᓕᐊᔪᖅ!

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᑕᕆᐅᕐᒥ ᓯᑯᐊ 

ᓄᓇᕐᔪᑉ ᐊᕙᑖᓄᑦ ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᑕᑯᓪᓗᒋᑦ ᑕᕆᐅᕐᒥ ᓯᑯᐊᓗᒃ ᒪᑭᓐᓯᐅᑉ 
ᑕᕆᐅᕋᓗᐊᓂ, ᑲᓇᑕᒥ ᑐᒃᑐᔭᖅᑑᑉ ᑕᕆᐅᕋᓗᐊᓂ. ᐊᔾᔨᓕᐊᖏᑦ: NASA.

2 | ᑕᕆᐅᑉ ᓯᑯ
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3 ᐊᕙᑎᐅᔪᖅ ᐊᒻᒪᓗ ᓂᕆᔭᒃᓴᓕᐅᕐᓂᖏᑦ

ᐊᕙᑎᐅᔪᖅ ᐊᒻᒪᓗ ᓂᕆᔭᒃᓴᓕᐅᕐᓂᖏᑦ

ᐊᕙᑎᐅᔪᑦ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᓐᓂ ᐊᔾᔨᒌᓐᖏᓐᓂᖃᖅᐳᑦ, ᑐᕙᖅ ᐃᓚᐅᑉᓗᒍ, ᑕᕆᐅᑉ ᐊᔾᔨᒌᓐᓂᐊ ᑕᐅᓄᖓ ᑎᑭᓪᓗᒍ 
ᐃᖅᑲᖓᓄᑦ. ᑕᒪᒃᑯᐊ ᐊᕙᑎᐅᔪᐃᑦ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᐃᑦ ᐅᖓᓯᒃᑐᕋᐅᑎᑉᓗᑎᒃ. ᑐᕙᖅ ᐊᒻᒪᓗ ᓯᑭᑐᖃᐅᔪᐃᑦ 
ᐱᒻᒪᕆᐅᒋᔭᐅᕗᑦ ᐆᒪᔪᓄᑦ ᓯᑯᒥᑦ, ᐊᒻᒪᓗ ᓯᑰᑉ ᐊᑖᓂ (ᓄᐃᑕᔪᖅ: ᓇᓄᐃᑦ ᓯᑯᐃᕈᑎᕙᓪᓕᐊᔪᕐᓗ, ᒪᑉᐱᒐᖅ 13). ᑕᒪᒃᑯᐊ 
ᐃᖅᑲᖓᓂᒥᐅᑕᐅᔪᑦ ᐊᒥᓲᒋᕗᑦ. ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖓᓂ ᐊᒥᓱᑦ ᓱᓕ ᖃᐅᔨᔭᐅᓯᒪᓐᑦᑐᑦ. (ᓴᓂᕌᓂ: ᖁᐱᕐᕈᖅ 
ᓇᓂᔭᐅᓚᐅᖏᑦᑐᖅ, ᒪᒃᐱᒐᖅ 13).

ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖓ ᐊᓯᔾᔨᐸᓪᓕᐊᑎᓪᓗᒍ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ 
ᐊᕙᑎᐅᔪᐃᑦ ᓂᕿᓕᐅᕐᓂᐅᖃᑦᑕᖅᑐᓂᒃ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. ᑕᕆᐅᕐᔪᐊᖅ ᐊᔾᔨᒌᓐᖏᑦᑐᓂᒃ ᐃᒪᖃᕐᒪᑦ 
ᓂᒡᒋᕐᒥ ᐅᐊᓕᓂᕐᒧᑦ, ᓯᒡᔭᓂᒃ ᐃᑲᑦᑐᓂᒃ ᐊᑯᖏᓐᓂ ᐃᑎᓂᖅᓴᒧᑦ 
ᑕᕆᐅᕐᒧᑦ ᐊᒻᒪᓗ ᐊᖁᑎᖏᑦ. ᑕᕆᐅᖅ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᖅ ᖄᖓᓂ 
ᐃᖅᑲᖓᓄᑦ. ᑕᕆᐅᑉ ᐃᒪᖓ ᐊᔾᔨᒌᖃᑦᑕᖏᑦᑐᖅ ᖃᓕᕇᒃᖢᓂ, 
ᑕᕆᐅᕆᖕᓂᐅᔪᕐᓗ ᐊᔾᔨᒌᓐᖏᖦᖢᑎᒃ ᓇᑭᖔᕐᓂᖏᓪᓗ (ᐊᔾᔨ 8). 
ᐊᓄᕆᐅᑉ ᐊᒻᒪᓗ ᐊᐅᓚᓂᐅᑉ ᑕᕆᐅᑉ ᐊᑯᖃᑦᑕᕐᒪᑕ ᖃᓕᕇᒃᑐᐃᑦ 
ᐊᓯᔾᔨᖅᖢᑎᒃ, ᐃᓛᓐᓂ ᕿᓚᒥᐅᔪᒥᒃ (ᐅᓪᓗᐃᑦ ᐱᓇᓱᐊᕈᓰᑦ). ᐃᒪᐅᑉ 
ᖃᓕᕇᓐᓂᖏᑦ ᐊᓯᔾᔨᕌᖓᑕ, ᐊᕙᑎᒋᔭᔪᖅ ᐊᓯᔾᔨᖃᑦᑕᐅᖃᑦᑕᖅᑐᖅ, 
ᑕᒪᓐᓇ ᐃᒃᐱᒋᔭᐅᖃᑦᑕᖅᑐᖅ ᐃᖃᓗᓐᓄᑦ ᐊᒻᒪᓗ ᑕᒪᑯᐊ 
ᖃᓕᕆᒃᑐᓂᑦ ᓇᔪᖃᑦᑕᖅᑐᐃᑦ.

ᒫᓐᓇ ᖃᐅᔨᒪᔭᐅᕙᓪᓕᐊᔪᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ 
ᐱᔾᔪᑎᖃᖅᑐᖅ ᐊᑯᓯᒪᓂᖓᓐᓂᒃ ᐊᒻᒪᓗ ᖃᓄᖅ 
ᓂᕿᓕᐅᕈᓐᓇᖅᑎᒋᖕᒪᖔᖅ. ᑕᕆᐅᖅ ᐃᓚᖓᓂ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ, ᑕᕆᐅᖅ ᐊᐅᒃᓯᔪᓐᓇᕐᓂᖓ 
ᓴᓐᖏᓕᖅᐸᓪᓕᐊᓕᖅᓯᒪᖕᒪᑦ ᐊᕐᕌᒎᔪᓂᒃ 10-20 ᓈᑎᓪᓗᒋᑦ. 
ᑕᒪᓐᓇ “ᐊᐅᒃᓯᔪᓐᓇᕐᓂᖓ” ᑕᕆᐅᖅ ᐃᓄᖕᓄᒃ ᐅᓗᕆᐊᓇᖏᑦᑐᖅ 
ᑭᓯᐊᓂ ᓯᓚᑖᒍᑦ ᓴᐅᓂᖃᖅᑐᓂᒃ ᓲᕐᓗ ᐅᕕᓗᐃᑦ 
ᓱᕈᖅᑕᐅᑐᐃᓐᓇᕆᐊᖃᖅᑐᐃᑦ, ᐃᓚᖏᑦ ᐃᖃᓗᐃᑦ ᐊᓯᖏᓪᓗ 
ᐊᒃᑐᖅᑕᐅᓗᑎᒃ. ᑕᒪᓐᓇ ᐳᔪᖅ (CO2) ᓴᐅᓂᖃᖅᑐᓂ ᓯᓚᑖᒍᑦ 
ᖃᐅᔨᒪᔭᐅᓕᖅᑐᖅ. ᑕᒪᓐᓇᓗ ᐳᔪᖅ (CO2) ᐊᖏᓂᖅᓴᖅ 
ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖓᓄᐊᖅᐸᓪᓕᐊᓪᓗᓂ. ᑕᒪᒃᑯᐊ ᐳᔪᐃᑦ 
ᑕᕆᐅᕐᒥ ᐊᒻᒪᓗ ᑕᕆᐅᑉ ᐃᖏᕐᕋᓂᐊ ᓯᑯᒥᒃ ᐊᐅᒃᐸᓪᓕᐊᓯᒪᔪᒥᑦ 
ᐊᒻᒪ ᐃᒪ ᖃᓂᑦ, ᐊᓱᐃᓪᓛᒃ ᖁᕙᖅᐸᓪᓕᐊᓛᖑᕗᖅ 
ᐊᐅᒃᑎᑦᓯᔪᓐᓇᕐᓂᖓ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖓᓐᓄᑦ ᐅᑭᐅᖅᑕᖅᑐᓗᑦᑖᒥ.

ᑕᒪᒃᑯᐊ ᓯᑰᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓ ᐊᒻᒪᓗ ᑕᕆᐅᓪᓗ ᐃᓕᖅᑯᓯᖏᑦ 
ᓂᕿᓕᐅᕐᕕᐅᑎᓪᓗᒋᑦ ᖃᐅᔨᒪᔭᐅᓯᐊᓐᖏᓚᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᓂᒃ 
ᐊᕙᑎᐅᔪᓂᒃ. ᓯᑯᑭᒡᓕᓂᐅᔪᖅ ᐊᕙᑎᒥᒃ ᐊᓯᔩᖃᑦᑕᕐᒪᑦ 
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ᐃᒪᑐᖄᐅᓂᐊᓗᖏᑦ

ᐊᔾᔨ 8: ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᑉ 
ᖃᓕᕇᖕᓂᖏᑦ. ᐅᑭᐅᖅᑐᖅᑑᑉ ᑕᕆᐅᖓ ᒪᕐᕉᖕᓂᒃ 
ᑕᕆᐅᔾᔪᐊᖑᔪᓂᒃ ᐊᕙᓗᑕᐅᓯᒪᕗᖅ ᑖᒃᑯᐊ 
ᓂᒋᖅᐸᓯᖅ ᐊᒻᒪᓗ ᐅᐊᓕᓂᕐᒥᑦ. ᑖᒃᑯᐊ ᐊᐅᓚᓂᖏᑦ 
ᓂᕿᖃᖅᑎᑦᓯᖃᑦᑕᖅᐳᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ ᑕᒪᓐᓇ 
ᐱᒻᒪᕆᐅᔪᖅ ᐅᑭᐅᖅᑕᖅᑐᒥᐅᑦ ᓂᕐᔪᑎᖏᓐᓄᑦ.
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ᓯᑯᖃᓐᖏᑦᑐᒥᑦ ᐱᕈᖃᑦᑕᖅᑐᐃᑦ ᓂᕆᔭᐅᖔᕐᓂᖅᓴᐅᒃᐸᑕ 
ᓯᑰᑉ ᐊᑖᒍᓪᓕ ᐱᕈᖃᑦᑕᖅᑐᓂᒃ. ᑭᓯᐊᓂ ᐊᓯᔾᔨᓂᐅᔪᐃᑦ 
ᓂᕆᐅᔭᐅᔪᓐᓇᖅᑐᓂᒃ ᐱᔾᔪᑎᒋᓗᐊᖅᖢᒍ ᒥᑭᑦᑐᓄᑦ 
ᓂᕿᒋᔭᐅᕙᑦᑐᖅ ᒥᓛᖑᔪᓄᑦ - ᑕᒪᒃᑯᐊ ᓯᑯᖃᓐᖏᑦᑐᒥᑦ 
ᐱᕈᖅᑐᐃᑦ ᐱᕈᖅᐹᓪᓕᕐᓗᑎ ᐅᒡᕙᓘᓐᓂᑦ ᐊᒥᓲᔪᓐᓃᖅᐹᓪᓕᕐᓗᑎᒃ. 
ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᒥᑦ ᐊᓯᔨᐸᓪᓕᐊᑎᓪᓗᒋᑦ 
ᐊᔪᕐᓇᖅᑐᖅ ᓇᓚᐅᑦᓵᕆᐊᒃᓴᖅ ᒥᑭᑦᑐᐃᑦ. ᐱᕈᖅᑐᐃᑦ ᐊᔾᔨᒌᑦᑐᒥᒃ 
ᐱᕈᕐᓂᐊᕐᒪᑕ ᐅᒡᕙᓘᓐᓃᑦ ᑕᒪᒃᑯᐊ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑲᓇᑕᒥ 
ᐊᔾᔨᒌᓐᖏᑦᑐᒥᑦ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᒻᒪᑕ. ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᖢᐊᓗᐊᓂ 
ᑕᕆᐅᑉ ᐊᑖᓂ ᐱᕈᖃᑦᑕᖅᑐᐃᑦ ᓂᕿᒋᔭᐅᓂᖅᓴᐅᕙᓪᓕᐊᓕᖅᑐᐃᑦ 
ᓯᑰᑉ ᐊᑖᒍᑦ ᐱᕈᖃᑦᑕᖅᑐᓂᒃ. ᓂᕿᒋᔭᐅᔪᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᑎᓪᓗᒋᑦ 
ᕿᓇᓗᒐᐃᑦ, ᓇᑦᓰᑦ, ᓇᑖᕐᓇᐃᑦ ᐊᒻᒪᓗ ᐃᖃᓗᒃᐲᑦ 
ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᑐᐊᓗᐊᓂ ᑕᒪᒃᑯᐊᓗ ᐊᔾᔨᒌᓐᓪᖏᑦᑑᑏᑦ 
ᓂᕿᒋᔭᐅᖃᑦᑕᖅᑐᐃ (ᐊᔾᔨ 9).

ᐊᑯᑭᑦᑐᐃᑦ ᑲᓚᖡᑦ ᓄᓇᖓᑦ

ᕿᑭᖅᑖᓘᒃ

ᕿᑭᖅᑕᓘᑉ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒪᖓ

ᓄᓕᐊᔪᖕᒥ ᑭᓴᖅᓯᒪᕝᕕᒃ ᑲᖏᖅᑐᐊᓗᖕᒥ (ᐅᐱᕐᖏᕕᒻᒥ) ᐸᓂᖅ�ᑉ ᖃᓂᒋᔭᖓᓂ. 
ᐊᕐᕕᐅᑉ ᓂᐊᖁᕕᓂᐊ ᐱᑐᖃᐅᓪᓗᓂ ᐱᖁᑎᕕᓂᕆᔭᖅ ᐊᕐᕕᖅᓯᐅᕐᕕᐅᕙᓚᐅᖅᑐᒥ

ᐱᑕᖃᖏᓂᖅᓴᐅᓕᖅᑐᑦ 
ᓂᕿᑦᑎᐊᕙᐃᑦ ᐱᔾᔪᑕᐅᓗᑎᒡᓗ 

ᓴᓪᓘᓂᖅᓴᐅᖃᑕᕐᓂᖏᓐᓄᑦ 
ᐃᓚᖏᑦ ᐆᒪᔪᐃᑦ

ᓂᕿᒃᓴᖅᓯᐅᐸᒃᑐᑦ ᐃᖃᓗᐃᓪᓗ 
ᑕᕆᐅᕐᒥᐅᑕᐃᓪᓗ ᓂᕆᕙᓕᖅᑐᑦ 

ᐊᓯᖔᖏᓐᓂᒃ ᐃᓚᖏᓐᓂ 
ᐆᒪᔪᓂᒃ ᐃᒪᕐᓂ

ᐱᒻᒪᕆᐅᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᓐᖏᑦᑐᑦ?
ᓂᕿᓴᖃᕐᕕᐅᕙᓚᐅᖅᑐᑦ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓕᖅᐹᑦ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ?

ᓂᕿᒃᓴᕆᔭᐅᖃᑕᖅᑐᑦ ᐊᔾᔨᒌᖏᑐᑦ ᐊᓯᔾᔨᕈᑎᒃ 
ᓈᒻᒪᒍᓃᕈᑕᐅᔪᓐᓇᕐᓂᐊᖅᐹᑦ ᐊᕙᑎᒧᑦ ᐊᕙᑎᒥᐅᑕᖏᓄᓪᓗ?

ᐊᕙᑎᑦ ᐊᕙᑎᒥᐅᑕᐃᓪᓗ ᐊᓯᔾᔨᓯᒪᓕᖅᑐᑦ 
ᓯᑯᒥᒃ (ᓯᑯᒥ ᓄᕙᐅᔭᓂᒃ) 

ᑐᕙᐃᖓᓂᖏᓐᓂ (ᖁᐱᕐᕈᖃᕐᕖᑦ) 
ᓂᕿᒃᓴᖃᕈᑕᐅᕙᓕᕐᓂᖏᓐᓂ

ᕼᐊᑦᓴᓐᐲᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᓂ ᑕᕆᐅᕐᒥ ᓇᓄᖅ ᐃᕖᓐᓇᖅ ᒪᓐᓂᒃᑕᕐᓂᑰᒐᒥ. 
ᓇᓄᐃᑦ ᒪᓐᓂᒃᑕᕐᓂᖅᓴᐅᕙᓕᖅᑐᑦ ᓂᕿᒃᓴᓂᒍᓐᓇᐃᓕᓯᒪᓂᖏᓐᓄᑦ ᓇᑦᑎᕐᓂᒃ, 

ᓂᕿᒋᖔᓲᕆᔭᕋᓗᐊᖏᓐᓂᒃ.
ᑲᖏᖅᑐᐊᓗᖕᒥ 

(ᐅᐱᕐᖏᕕᒻᒥ) ᐸᓂᖅ�ᑉ 
ᖃᓂᒋᔭᖓᓂ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᖅ ᑕᕆᐅᕐᒥ ᓯᑯ ᐊᒃᑐᖅᓯᓯᒪᓕᖅᐳᖅ ᑕᕆᐅᕐᒥ ᓂᕿᒃᓴᖃᕐᕕᐅᕙᒃᑐᑐᖃᐅᔫᒐᓗᐊᓂᒃ

ᐊᔾᔨ 9: ᓂᕿᐅᑉ ᐊᐅᓪᓛᕐᓂᖓ, ᑲᑎᑎᔅᓯᕗᖅ ᓄᐃᑕᖏᑦᑐᓂᒃ ᐱᕈᖅᑐᓂᒃ ᑕᒪᐅᖓ ᐳᐃᔩᑦ ᐊᒻᒪᓗ ᐃᓄᖕᓄᑦ. ᓯᑰᑉ 
ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓ ᐊᒃᑐᖅᓯᖃᑦᑕᖅᐳᖅ ᐊᐅᓛᕐᓂᐅᕆᔭᖓᓐᓂ ᓂᕿᒋᔭᐅᖃᑦᑕᖅᑐᐃᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖓᓂ.
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ᓄᑖᓂᒃ ᐆᒪᔪᓂᒃ ᓇᓂᓯᓂᖅ
2013 ᐊᒥᓱᐊᓗᐃᑦ ᑕᑯᔭᐅᓚᐅᖅᓯᒪᓐᖏᑦᑐᑦ 
ᓇᓂᔭᐅᓚᐅᖅᓯᒪᒻᒪᑕ ᓱᑉᓗᓕᐅᔭᖅᑐᐃᑦ ᐆᒪᔪᐃᑦ ᒪᕐᕋᖅ 
ᐆᓇᖅᑐᖅ ᐳᔫᖅᑎᓪᓗᒍ ᐃᖅᑲᖓᓂ ᑲᓇᑕᐅᑉ ᐅᐊᓕᓂᕐᒥ 
ᑕᕆᐅᖓᓐᓂ (280-740−ᒦᑐᔅ ᐃᑎᑎᒋᔪᒥᑦ). ᑖᒃᑯᐊ 
ᐃᖅᑲᖓᓂ ᐳᔫᖅᑐᐃᑦ, 600-1100−ᒦᑐᔅ ᐊᖏᑎᒋᔪᑦ 
ᐊᒻᒪᓗ 30−ᒦᑕᔅ ᑎᑭᑎᒋᓪᓗᑎᑦ, ᐳᔪᖅᓗᑎᒃ ᐆᓇᖅᑐᒥᑦ 
ᒪᕐᕋᖅ ᐊᑯᓯᒪᓪᓗᓂ ᒑᓯᐅᓪᓗᓂ, ᑖᓐᓇᓗ ᒥᖠᓐ ᒑᔅ. ᑖᒃᑯᐊ 
ᖁᐱᕐᕉᔮᖅᑐᐃᑦ ᐃᔨᖃᓐᖏᑦᑐᑦ ᐊᒻᒪᓗ ᐊᕿᐊᕈᖃᕋᑎᒃ. 
ᑖᒃᑯᐊ ᐆᒪᖃᑦᑐᖅᑐᐃᑦ ᒑᓯᖓᓂ ᓄᑭᖃᕈᑎᖃᖅᖢᑎᒃ, 
ᑎᒥᖏᑕ ᐃᓗᐊᓂ ᐊᑐᖃᑦᑕᖅᑕᖓᓂ! ᑕᒪᓐᓇ ᓇᓂᓯᓂᐅᔪᖅ 
ᓄᑖᓂᒃ ᓯᕗᓪᓕᖅᐹᖑᓪᓗᓂᓗ ᖃᐅᔨᒪᔭᐅᔪᖅ ᑕᐃᒪᓐᓇ 
ᐆᒪᔪᓂᒃ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᒪᖁᑎᖏᓐᓂ. 
ᐊᔾᔨᒋᔭᑦ ᐊᓯᐊ ᓄᐊᕖᑦ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓃᑦᑐᖅ. 

ᐃᓱᒪᓐᓇᖅᑐᖅ ᓱᓇᖃᖅᐸ ᓱᓕ ᓇᓂᔭᐅᓯᒪᓐᖏᑦᑐᓂᒃ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ?

ᐊᒥᓱᓂᒃ ᑕᓕᓕᒃ ᑕᓕᓗᔭᖅ ᕿᓂᖅᐳᖅ ᓱᓪᓗᓕᖕᓂ ᕿᑐᕆᓪᓕᕐᓂᒃ ᓇᓂᔭᐅᓯᒪᔪᓂᒃ ᒪᕐᕋᐃᓐᓇᓗᖕᓂ ᐊᐅᒪᕕᓂᐊᓗᖕᓂᒃ ᑲᓇᑕᒥ ᑐᒃᑐᔭᖅᑑᑉ 
ᑕᕆᐅᕋᓗᐊᓂ. ᐊᔾᔨᓕᐅᖅᑕᐅᓚᐅᖅᑐᖅ MBARI-ᑯᑦ ᐅᖓᓯᒃᑐᒥᒃ ᐊᐅᓚᑕᐅᔪᖅ ᐃᖏᕐᕋᑎᐊᒍᑦ. ᐊᔾᔨᓕᐊᖏᑦ: © 2015 MBARI.

ᓇᓄᐃᑦ 
ᓯᑯᐃᕈᑎᕙᓪᓕᐊᑎᓪᓗᒍ

ᐊᕙᑎ ᐅᑭᐅᑉ ᖃᐅᔨᓴᕐᓂᐅᔪᐃᑦ ᓇᓗᓇᐃᖅᓯᕗᐃᑦ 
ᓯᓚ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓᓂ ᓇᓄᐃᑦ ᐃᒃᐱᒍᓱᖕᒪᑕ. 
ᑕᒪᒃᑯᐊ ᓇᓄᐃᑦ ᓲᕐᓗ ᐅᐊᓕᓂᕐᒥ ᐊᒻᒪᓗ ᑭᕙᓯᑦᑐᐃᑦ 
ᕼᐊᑦᓴᓐ ᐲᒥ ᓇᓄᖏᑦ ᓯᑯᖃᑦᓯᐊᖏᓐᓂᕐᒥᑦ 
ᐃᒃᐱᒍᓱᑦᑐᐃᑦ ᓯᑯᐃᕈᑎᕙᓪᓕᐊᓂᕐᒥᑦ ᓇᑦᓯᕐᓗ 
ᐃᒃᐱᒍᓱᖃᑦᑕᐅᑎᕗᓪᓗ.
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ᓇᓄᖅ ᐊᑎᖅᑕᖏᓪᓗ ᓱᕋᖅᑎᖅᓯᒪᔪᒥ ᓯᑯᑐᖄᓗᖕᒥ ᑕᒫᓂ ᑲᓇᑕᒥ ᑐᒃᑐᔭᖅᑑᑉ ᑕᕆᐅᕋᓗᐊᓂ. 
ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᕼᐊᒻᕗᕆ ᒥᐊᓕᖕ-Humfrey Melling.
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ᐊᕙᑎᐅᑉ ᐊᓯᔾᔨᕐᓂᖓᓂ
• ᑕᕆᐅᖅ ᐊᓯᔾᔨᖅᑐᖅ: ᑕᕆᐅᖅ ᐃᒪᖓ ᖁᑦᓯᓂᖅᐹᖅ ᑲᓇᑕᒥ ᒫᓇ ᓯᕐᓈᓂᖅᓴᐅᓕᖅᑐᐃᑦ ᐊᕐᕌᒍᑦ ᐊᕙᑎᑦ ᑕᐅᑐᒃᖢᒋᑦ. 

ᑕᒪᓴ ᐱᔾᔪᑎᖃᖅᑐᖅ ᐊᑯᓂ (15 ᐊᕐᕌᒍᑦ ᐅᖓᑖᓄᑦ) ᓯᕿᖑᔭᐅᑉ ᑲᐃᕕᓐᓂᖓᓂ ᐊᓄᕆᖏᑦ ᐃᒪᕐᒥ ᐊᓄᕌᕐᓂᐅᑉ ᓇᓛᓂ 
ᐱᔪᑎᖃᖅᑐᒥᑦ.

• ᐊᑯᑉᐸᓪᓕᐊᓂᖅ: ᑕᕆᐅᑉ ᐊᑯᑉᐸᓪᓕᐊᓂᐊ ᐃᑎᔪᒥᒃ ᑕᒪᐅᖓ ᐃᒪᐅᑉ ᖄᖓᓄᑦ ᐅᖃᐅᓯᐅᖃᑦᑕᖅᑐᖅ ᐊᑯᑉᐸᓪᓕᐊᓂᖅ. 
ᑕᒪᒃᑯᐊ ᐊᑯᑉᐸᓪᓕᐊᓃᑦ ᑕᐱᖢᒋᑦ ᐊᒥᓱᓐᖑᖅᐸᓪᓕᖅᑐᐃᑦ ᐅᐊᓕᓂᕐᒥᑦ 25 ᐊᕐᕌᒍᔫᓂᒃ. ᑕᒪᓐᓇ ᐊᓄᕆ ᐃᒡᓗᐊᓄᑦ 
ᐊᓄᕌᖏᓐᓇᖃᑦᑕᓕᖅᑎᓪᓗᒍ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᓐᓂ.

• ᒥᑭᓛᖑᔪᑦ ᓂᕿᒃᓴᖏᑦ: ᑕᕆᐅᑉ ᐅᐊᓕᓂᐅᑉ ᓇᓛᓂ ᑕᕆᐅᕐᔪᐊᕐᒥᑦ ᐱᖃᖃᑦᑕᖅᐳᖅ ᐆᒪᔪᑎᒃᓴᐅᔪᐃᑦ ᑕᒪᒃᑯᓄᖓ 
ᒥᑭᓛᖑᔪᐃᑦ ᐱᕈᖅᑐᐃᑦ ᐆᒪᔫᓪᓗᑎᒃ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖏᓐᓂ. ᑕᒪᓐᓇ ᓇᓂᔭᐅᒐᔪᒃᑐᖅ 
ᐃᑎᓂᖃᖅᑐᒥᑦ 150−ᒦᑕᔅ. ᑭᓯᐊᓂ ᑖᒃᑯᐊ 15 ᐊᕐᕌᒍᐃᑦ, ᐸᓯᐱᒃ ᑕᕆᐅᖓᓂ ᐱᓯᒪᔪᖅ ᐊᔭᒃᑕᐅᖃᑦᑕᓕᕐᒪᑦ 
ᐊᒻᒧᑦ ᐅᐊᓕᓂᐅᑉ ᑕᕆᐅᖓᓂ ᐊᒻᒪᓗ ᑕᒪᐅᖓ ᐃᒃᓇᓐᓂᖅᓴᐅᔪᒧᑦ ᐅᐊᓕᓂᕐᒥ. ᑕᒪᒃᑯᐊ ᒥᑭᓛᖑᔪᐃᑦ ᐆᒪᔪᐃᑦ 
ᐱᕈᕐᓂᖅᓴᐅᖃᑦᑕᕋᓗᐊᕐᒪᑕ ᖃᓂᓐᓂᖅᓴᐅᔭᕌᖓᒥᒃ ᓯᕿᓐᓂᖃᑦᑕᖅᑐᒧᑦ.

• ᓯᑯᖃᕈᓐᓃᕐᓂᖅᓴᐅᓂᖅ: ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᑎᒍᑦ ᖃᐅᔨᓯᒪᔭᕗᑦ, ᐅᑭᐅᖅ ᐃᓗᐊᓂ ᓯᑯᖃᕈᓐᓃᕐᓂᖅᓴᐅᑎᓪᓗᒍ 
ᐱᕈᖅᐹᓪᓕᕐᓂᐅᖃᑦᑕᖅᑐᐃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑭᓯᐊᓂ ᐃᓚᖏᑦ ᐱᕈᕐᓂᖃᖃᑦᑕᖏᑦᑐᐃᑦ ᑕᒪᓐᓇ 
ᓂᕆᔭᒃᓴᖓ ᐊᑐᐃᓐᓇᐅᖏᒃᑳᖓᑦ.

• ᑐᕙᖅ ᓇᔪᒐᐅᑎᓪᓗᒍ: ᑐᕙᑭᓪᓕᕙᓪᓕᐊᓂᖅ ᐃᒃᐱᒋᔭᐅᕗᖅ ᒥᑭᒡᓕᕙᓪᓕᐊᑎᓪᓗᒍ. ᑕᒪᓐᓇ ᐊᒃᑐᐊᔪᖅ ᓴᓪᓘᓂᖅᓴᐃᑦ 
ᓇᓄᐃᑦ ᐊᒻᒪᓗ ᓇᑦᓰᑦ ᕼᐊᑦ ᓴᓐ ᐲ ᑕᕆᐅᖓᓂ. ᑕᐃᒪᓐᓇᐃᓐᓂᖓᓄᑦ, ᓇᓄᐃᑦ ᐊᒥᓲᔪᓐᓃᐸᓪᓕᐊᔪᐃᑦ ᕼᐊᑦᓴᓐ ᐲᒥ. 
ᓇᑦᓰᑦ ᐊᒥᓲᓂᖏᑦ ᒫᓐᓇ ᓱᓕ ᓇᓗᓇᐃᖅᑐᐃᑦ.

• ᓂᕿᐅᑉ ᓇᓃᓐᓂᖓ: ᐃᖃᓗᐃᑦ ᐃᑎᔪᒦᑦᑐᐃᑦ ᒪᓕᖃᑦᑕᖅᑐᐃᑦ ᑖᒃᑯᐊ ᑕᕆᐅᔪᐊᖑᓂᒃ ᐊᐅᓪᓛᖅᑐᓂᑦ ᐊᑦᓛᓐᑎᒃ ᐊᒻᒪᓗ 
ᐸᓯᐱᒃ ᑕᕆᐅᖏᓐᓂ ᐃᒪᐃᑦ ᐅᐊᓕᓂᖅ ᕿᑭᖅᑖᓗᑉᓗ ᑕᕆᐅᖏᓐᓂ. ᑕᒪᒃᑯᐊᓗ ᓂᕿᒋᕙᒃᑕᕗᑦ ᓂᕿᒋᔭᐅᕙᒃᑯᓪᓗ 
ᓲᕐᓗ ᐆᒐᐃᑦ ᓇᔪᕈᒪᖃᑦᑕᖅᑐᐃᑦ ᐊᑯᓐᓂᕈᓯᐅᔪᒥᑦ ᑕᕆᐅᑉ ᐃᓗᐊᓂ. ᑕᒪᓐᓇ, ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖅᐊᒃᑐᐊᓂᖃᖅᑐᖅ 
ᑕᕆᐅᕐᒧᑦ. 

ᓂᕿᖃᕐᕕᐅᔪᐃᑦ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖏᑦ
• ᓂᕿᒋᔭᐅᔪᐃᑦ: ᐅᑭᐅᖅᑕᖅᑐᒥ ᐃᖃᓗᒃᐲᑦ, ᓇᑖᕐᓇᐃᑦ, ᓇᑦᓰᑦ ᐊᒻᒪᓗ ᕿᓇᓗᒐᐃᑦ ᐊᔾᔨᒌᓐᖏᑦᑐᓂᒃ ᓂᕆᕙᒃᑐᐃᑦ. 

ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᖢᐊᓗᐊᓂ ᓂᕿᒋᔭᐅᔪᐃᑦ ᑖᒃᑯᓄᖓ ᐊᓯᔾᔨᖅᐹᓪᓕᖅᑐᑦ ᓂᕿᖏᑦ ᐃᖃᓗᕋᓛᖅᑐᕐᓂᖅᓴᐅᓕᖅᖢᑎᒃ.

• ᓯᑯᐃᕈᑎᓂᖅᓴᐅᑎᓪᓗᒍ ᒥᑭᓛᖑᔪᓄᑦ ᓂᕿᓕᐅᕐᕖᑦ: ᓯᑯᑭᓐᓂᖅᓴᐅᖃᑦᑕᓕᖅᑎᓪᓗᒍ ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᖢᐊᓗᐊᓂ, 
ᓂᕿᒋᔭᐅᔪᐃᑦ ᐊᓯᔾᔨᖅᑐᐃᑦ. ᑕᒪᒃᑯᐊ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᐳᐃᔩᑦ ᐃᖃᓗᐃᓪᓗ ᐊᔾᔨᒌᓐᓂᖅᓴᒥᑦ ᓂᕆᖃᑦᑕᓕᖅᑐᐃᑦ. 
ᒫᓐᓇᐅᓕᖅᑐᖅ ᓂᕿᓕᐅᕐᕕᐅᔪᐃᑦ ᐃᒪᑐᐃᓐᓇᕐᒥ ᐱᖃᑦᑕᓕᖅᑐᐃᑦ ᓯᑰᑉ ᐊᑖᓂ ᐱᕈᖃᑦᑕᖅᑐᓂᒃ 
ᐱᖃᑦᑕᕈᓐᓃᓂᖅᓴᐅᑉᓗᑎᒃ.

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᓇᔪᖅᑕᐅᔪᐃᑦ ᓂᕿᖃᕐᕕᐅᑉ ᐱᒋᐊᕐᕕᖏᑦ

ᐅᔭᕋᓛᖑᓂᐊᓗᒃ ᐊᑕᓂ Bᐅᕋᐃᓐ ᓯᑲᐅᖓᓂ, ᓄᓇᑦᓯᐊᕐᒥ. ᐊᔾᔨᓕᐊᖏᑦ: 
ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. Dᐊᐅᓯ ᒪᒃᓂᑯᓪ-Darcy McNicholl.

3 | ᐊᕙᑎᐅᔪᖅ ᐊᒻᒪᓗ ᓂᕆᔭᒃᓴᓕᐅᕐᓂᖏᑦ
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4 ᐊᕐᕌᒎᑉ ᐊᒻᒪᓗ ᐅᑭᐅᑉ ᐃᓗᐊᓂ

ᐊᕐᕌᒎᑉ ᐊᒻᒪᓗ ᐅᑭᐅᑉ ᐃᓗᐊᓂ

ᑲᓇᑕᐅᑉ ᐊᑭᐅᖅᑕᖅᑐᖓ ᓯᓚᖓ ᐊᔾᔨᒌᓐᖏᑦᑐᐊᓘᒻᒪᑦᑕᖏᓐᓇᖅᑐᑦ ᐅᑭᐅᒃᑯᑦ ᓱᓇᓗᑦᑖᑦ ᓯᑯᓯᒪᑉᓗᑎᒃ, ᐊᒻᒪᓗ 
ᑖᖅᓯᔪᓐᓇᖏᑦᑐᖅ ᐊᐅᔭᒃᑯᑦ ᓯᑯᐃᕈᑎᓴᕙᓪᓕᐊᓪᓗᓂ. ᐆᒪᔪᐃᑦ ᐃᓄᐃᓪᓗ ᓱᖏᐅᑎᓯᒪᔪᐃᑦ ᑕᒪᑐᒥᖓ. ᓄᓇᓖᑦ 
ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓᓂ ᒪᓕᖃᑦᑕᖅᑐᐃᑦ. ᐃᓄᐃᑦ ᖃᐅᔨᒪᔪᐃᑦ ᓇᒧᑦ ᐊᒻᒪᓗ ᖃᖓ ᒪᖃᒋᐊᒃᓴᖅ ᐊᒻᒪᓗ ᖃᑯᒍᑦ 
ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᐆᒪᔪᐃᑦ ᖃᓂᒋᔭᒥᓂᒃ (ᓴᓂᕌᒍᑦ ᖃᐅᔨᒪᔭᐅᔪᑦ). ᑭᓯᐊᓂ ᓯᓚᐅᑉ ᐃᓕᖅᑯᓯᐊ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑎᓪᓗᒍ 
ᐊᒻᒪᓗ ᑕᕆᐅᖅ ᓂᕆᐅᓇᓐᖏᑦᑐᒥᑦ ᐃᓕᖅᑯᓯᖃᓕᖅᑎᓪᓗᒍ.

ᑕᒪᓐᓇ ᐊᓱᓯᔾᔨᕐᓂᐅᑉ ᐱᔾᔪᑎᒋᓗᐊᖅᑖ ᐅᑭᐅᖅᑕᖅᑑᑉ 
ᑕᕆᐅᖓᓂ ᓯᑯᖃᕐᓂᐅᔪᖅ ᓇᐃᒡᓕᕙᓪᓕᐊᑎᓪᓗᒍ. 
ᑐᕙᖅ ᐊᐅᒃᓵᓕᓂᖅᓴᐅᖃᑦᑕᖅᑐᖅ ᐅᐱᕐᖔᑕᒫᑦ. ᑕᒪᓇ 
ᐊᓯᔾᔨᕐᓂᐅᔪᖅ ᐊᒃᑐᖅᓯᒪᖃᑦᑕᕐᒪᑦ ᓄᓕᐊᕐᓂᐅᔪᓂᒃ 
ᕿᑐᕐᖏᐅᓂᐅᔪᓂᒡᓗ ᐊᒃᑐᖅᑕᐅᖃᑦᑕᐅᓗᓂ ᐊᐅᓚᖃᑦᑕᕐᓂᖏᑦ. 
ᑕᒪᓐᓇ ᓯᑯᖃᓐᖏᓂᓴᐅᓂᖅ ᑕᒪᒃᑯᓄᖓ ᒥᑭᖑᔪᐃᑦ 
ᐱᕈᕐᕕᐅᖃᑦᑕᓚᐅᕋᓗᐊᕐᒪᑦ ᐊᒻᒪᓗ ᐃᒪᑐᐃᓐᓇᒃᑯᑦ ᐱᕈᖅᑐᐃᑦ 
ᓂᕿᒋᔭᐅᖔᓕᕐᒪᑕ (ᐃᖅᑐᐊᖅᑐᖅ ᑕᕆᐅᑉ ᐱᕈᖅᓯᒪᑎᓪᓗᒍ, 
ᒪᒃᐱᒐᖅ 16). ᑕᒪᒃᑯᐊ ᐊᓯᔾᔨᕐᓂᐅᓯᒪᔪᐃᑦ ᐃᒃᐱᒋᔭᐅᓂᐊᖅᑐᐃᑦ 
ᓇᓂᓗᑦᑖᖅ ᓂᕿᖃᕐᕕᐅᔪᓂᒃ, ᑭᓯᐊᓂ ᐊᔾᔨᒋᓐᖏᑐᐃᑦ ᐆᒪᔪᐃᑦ 
ᐊᒻᒪᓗ ᐆᒪᔪᖃᑎᒥᓂᒃ ᐊᒃᑐᖅᑕᑲᐅᖃᑦᑕᓂᐊᕐᒥᔪᐃᑦ (ᐊᔾᔨ 10).

ᑕᒪᓐᓇ ᓯᑯᖃᖏᓐᓂᖅ ᐃᓚᖏᓐᓄᑦ ᐱᐅᓂᐊᖅᑐᖅ ᐊᒻᒪᓗ 
ᐃᓚᖏᓐᓄᑦ ᐱᐅᖏᓪᓗᓂ, ᐳᐃᔩᑦ ᕿᓇᓗᒐᐃᑦ ᐊᒻᒪᓗ ᑎᖕᒥᐊᕈᓰᑦ, 
ᖃᓄᖅ ᐊᓯᔾᔨᖅᒐᐸᓪᓕᐊᔪᒥᑦ ᐊᖑᓐᓇᖅᑐᐃᑦ ᐊᒻᒪᓗ ᐊᓯᖏᓐᓂᒃ 
ᐆᒪᔪᓂᒃ. ᐊᒥᓱᐃᑦ ᐆᒪᔪᐃᑦ ᐱᒻᒪᕆᐅᖕᒪᑕ ᓄᓇᖃᖅᑳᖅᑑᔪᓄᑦ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ (ᐊᔾᔨ 11). ᐃᓚᖏᑦ ᐆᒪᔪᐃᑦ 
ᓲᕐᓗ ᒥᑏᑦ ᐱᕙᓪᓕᐊᕈᓐᓇᖅᑐᐃᑦ ᑕᒪᓐᓇ ᓯᑯᐃᕈᑎᓴᕋᐃᓐᓂᖅ. 
ᒥᑎᐊᕐᔪᐃᑦ ᓂᕆᔪᓐᓇᖅᖢᑎᒃ ᓯᑯᖃᓐᖏᑦᑐᒥᑦ ᐃᓅᓵᖅᑎᓪᓗᒋᑦ, 
ᐊᒥᓲᓂᖅᓴᐃᑦ ᐊᓐᓇᖃᑦᑕᓕᖅᑎᓪᓗᒋᑦ. ᐊᕐᕌᒍᐃᑦ 20−30 ᓈᔪᐃᑦ 
ᐳᐃᔩᑦ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᐃᑦ ᐅᐊᓕᓂᕐᒥ ᐊᒻᒪᓗ ᕼᐊᑦᓴᓐ ᐲ 
ᑕᕆᐅᖏᓐᓂ ᐊᔾᔨᒌᓐᖏᑦᑐᒥᑦ ᐊᓯᔾᔨᖅᓯᒪᒻᒪᑕ ᖃᓄᖅ ᐊᒻᒪᓗ 
ᖃᑯᒍᑦ ᓯᑯᐃᕈᑎᖃᑦᑕᕐᒪᖔᑕ. ᖃᐅᔨᓴᕐᓂᐅᔪᐃᑦ ᐊᕐᕕᑦ ᐱᐊᓛᖏᑦ 
ᐱᕈᓯᐊᖅᑖᓕᖅᓯᒪᔪᐃᑦ, ᑭᓯᐊᓂ ᓈᑦᓰᑦ ᐊᒻᒪᓗ ᕿᓇᓗᒐᐃᑦ 
ᑎᒥᖏᑎᒍᑦ ᐱᐅᔪᓐᓃᖅᐸᓪᓕᐊᖅᑐᐃᑦ (ᐃᑐᐊᖅᑐᑦ ᓇᑦᓰᑦ ᕼᐊᑦᓴᓐ 
ᐲᒥ, ᒪᒃᐱᒐᖅ 17). ᐊᕐᕌᒍᐃᑦ ᓱᓕ ᖃᐅᔨᓴᕐᓂᖃᕆᐊᖃᖅᑐᑦ 
ᑐᑭᓯᓇᓱᒡᓗᓂ ᐆᒪᔪᐃᑦ ᖃᓄᐃᓕᕙᓪᓕᐊᒻᒪᖔᑕ ᐅᑭᐅᖅᑕᖅᑐᖅ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑎᓪᓗᒍ.

ᖃᐅᔨᒪᓂᕆᔭᐅᔪᐃᑦ
ᐊᒃᑐᐊᓂᖓ ᐃᓄᐃᑦ ᓄᓇᓕᖕᓂᑦ ᓄᓇᕗᒻᒥ ᐊᒻᒪᓗ 
ᓯᓚᐅᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᕆᔮ ᑕᕆᐅᕐᒥᑦ ᐅᓂᒃᑳᖅᑕᐅᔪᖅ 
ᐅᕙᓂ Nunavut Coastal Resource Inventory−ᒥ 
ᐱᓕᕆᐊᖑᔪᖅ ᑖᒻᓇ ᓄᓇᕗᑦ ᒐᕙᒪᒃᑯᖏᓐᓄᑦ 
ᑲᑎᖅᓱᐃᑉᓗᑎᒃ ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂ 
ᐱᔾᔪᑎᖃᖅᑐᒥᑦᑦ ᓯᒡᔭᐅᔪᐃᑦ ᑕᕆᐅᑉ ᐃᖃᓗᖏᓐᓂ, 
ᕿᓇᓗᒐᐃᑦ, ᑎᖕᒥᐊᕈᓰᑦ, ᐱᕈᖅᑐᐃᑦ ᐊᒻᒪᓗ ᓯᓚᑖᒍᑦ 
ᓴᐅᓂᓖᑦ. ᐃᓄᐃᑦ ᓄᓇᕗᒻᒥ ᐃᓅᓯᖃᕐᒪᑕ ᑕᒪᓐᓇ 
ᐊᓯᔾᔨᐸᓪᓕᐊᔪᖅ ᓯᑯᒥᑦ ᐱᑎᓪᓗᒍ.

ᐊᖑᓴᓪᓗᖅ ᒥᑎᖅ ᐃᖃᓗᒃᑑᑦᓯᐊᕐᓂ, ᓄᓇᕗᑦ. 
ᐊᔾᔨᓕᐊᖏᑦ: Getty Images. drferry.
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NO31

NO3

ᓄᕙᐅᔭᐃᑦ ᐱᕈᖅᑐᑦ

ᓯᑯᒥ ᓄᕙᐅᔭᐃᑦ ᖁᐱᕐᕈᖃᕐᓂᖏᓪᓗ Nitrate (NO3) 

ᖃᖓᐅᓂᖓᓂ ᓯᑯᐃᔭᖅᐸᓕᕐᓂᖅ ᐊᒃᑐᐊᕗᖅ ᖃᖓ ᐊᒻᒪᓗ ᓇᓂ 
ᐊᒻᒪᓗ ᖃᓄᐃᑦᑐᓂᒃ ᓄᕙᐅᔭᕐᓂᒃ ᐱᕈᖅᑐᖃᕈᓐᓇᕐᓂᖅ

ᖃᓄᖅ ᐊᓯᔾᔨᓯᒪᓂᖏᑦ ᓄᕙᐅᔭᐃᑦ 
ᐱᕈᕈᓐᓇᕐᓂᖏᑦ ᐊᒃᑐᐃᓂᖃᕈᓐᓇᖅᐳᑦ 

ᐊᓯᖏᓐᓂᒃ ᓂᕿᒃᓴᕆᔭᐅᕙᒃᑐᓂᒃ?

ᑕᑯᒃᓴᐅᖏᑦᑐᑦ ᒥᑭᓗᐊᒧᑦ ᐱᕈᖅᑐᑦ 
ᖃᐅᒪᖃᕆᐊᖃᖅᐳᑦ ᐊᒻᒪᓗ 

ᓂᕿᒃᓴᓂᒃᑕᐅᓯᒪᔭᕆᐊᖃᖅᓱᑎᒃ 
ᐱᕈᕈᓐᓇᕐᓂᐊᕐᒪᑕ

ᐱᒻᒪᕆᐅᕗᑦ 
ᐱᕈᖅᐹᓪᓕᕈᑕᐅᓲᖑᔪᑦ 

ᐱᕈᖅᑐᓄᑦ

ᐱᑕᖃᓕᖃᑦᑕᖅᑐᑦ ᑕᒪᒃᑭᑯᐊ ᖃᐅᒪᖃᓕᕌᖓᑦ, 
ᖃᐅᔨᒪᔪᖃᕐᓂᖏᓐᓂᓗ ᐊᒻᒪᓗ 

ᐱᕈᕐᕕᐅᔪᓐᓇᕐᓂᖏᓐᓄᑦ ᐱᐅᓂᖅᐹᖑᓗᑎᒃ

ᐱᕈᖅᐸᓪᓕᐊᔪᑦ ᐱᒻᒪᕆᐅᔪᒥᒃ 
ᐱᕙᓪᓕᐊᓗᑕᐅᕙᒃᑐᑦ 

ᓂᕿᒃᓴᖃᕈᑕᐅᔪᓐᓇᕐᓂᕐᒧᑦ

ᐱᕈᖅᐸᓪᓕᐊᕕᐅᕙᖕᓂᖏᑦ 
ᓄᐃᕙᓕᖅᑐᑦ ᕿᓚᒥᐅᓂᖅᓴᖅ 

ᐱᕈᕈᑎᑕᐅᕙᒃᑐᓄᓪᓗ ᑕᒪᒃᑯᓂᖓ 
ᓄᖑᓴᕋᐃᓐᓂᖅᓴᐅᕙᓕᖅᓱᑎᒃ

ᓯᑰᑉ ᑭᒡᓕᖏᓐᓂ ᐱᕈᕈᓐᓇᕐᓂᖏᑦ 
ᐊᒥᓱᕈᖅᐸᓪᓕᐊᓇᓱᒋᔭᐅᕗᑦ

ᒪᑭᓐᓯᐅᑉ ᑕᕆᐅᕋᓗᐊᓂ ᐱᕈᕈᑎᒃᓴᓕᐊᓗᒃ ᐃᒪᕐᓂ 
ᖃᓂᓐᓂᖅᓴᐅᔪᓂ ᐃᒪᐃᑦ ᖃᖓᓃᓲᖑᓪᓗᑎᒃ, 

ᖁᐱᕐᕈᖃᕐᕕᐅᔪᓪᓗ ᐊᖏᒡᓕᕙᓪᓕᐊᓯᒪᓪᓗᑎᒃ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᑦ ᓯᑯᖃᕐᕕᐅᔪᓐᓇᕐᓂᖏᑦ ᐊᒃᑐᖅᓯᕙᓪᓕᐊᒋᕗᑦ ᓄᕙᐅᔭᐃᑦ ᐱᕈᕈᓐᓇᕐᓂᖏᓐᓂᒃ

ᐊᔾᔨ 10: ᓂᕿᖃᕐᓂᐅᑉ ᐱᒋᐊᕐᕕᐊ ᒥᑭᓛᖑᔪᓂᑦ ᐆᒪᔪᐃᑦ ᐊᒻᒪᓗ ᐱᕈᖅᑐᐃᑦ, ᑕᒪᒃᑯᐊ ᑐᓐᖓᕕᒋᔭᐅᓪᓗᑎᒃ ᓂᕿᓕᐅᖅᐸᓪᓕᐊᔫᑉ. 
ᑖᒃᑯᐊ ᒥᑭᑦᑐᐃᑦ ᐊᓯᔾᔨᐸᓪᓕᐊᔪᒧᑦ ᐊᓯᔾᔨᑲᐅᑎᒋᖃᑦᑕᕐᒪᑕᑦᑕᐅᖅ ᓯᑯᖃᓐᖏᓕᖅᑎᓪᓗᒍ.

ᖁᐱᕐᕈᐃᑦ ᐱᕈᖅᐸᓪᓕᐊᔪᑦ (ᐃᕕᒃᑎᑐᑦ ᑕᖅᓴᖃᖅᑐᑦ) ᐊᔾᔨᓕᐊᖏᑦ: NOAA ᑲᓇᑕᓕᒫᒥ ᐊᕙᑎᓕᕆᓂᖅ, 
ᓄᓇᕐᔪᑉ ᐊᕙᑖᒍᑦ ᐊᔾᔨᓕᐅᕈᑎᒃᑯᑦ, ᖃᐅᔨᒪᔾᔪᑎᒃᓴᐃᑦ ᑲᑎᖅᓱᖅᑕᐅᔪᑦ, ᖃᐅᔨᔭᐅᓯᒪᔪᓪᓗ

ᑕᕆᐅᖅ ᐱᕈᖅᑎᓪᓗᒍ

ᑕᒪᒃᑯᐊ ᒥᑭᑦᑐᐃᑦ ᐱᕈᑳᓪᓚᖃᑦᑕᖅᑐᐃᑦ ᐱᒻᒪᕆᐅᔪᐃᑦ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ ᑕᕆᐅᖏᓐᓂ. ᐊᒥᓱᑦ 
ᐆᒪᔪᑦ ᕿᑐᓐᖏᐅᕐᓂᖏᑦ ᒪᓕᖃᑦᑕᖅᐳᑦ ᓂᕆᓂᖏᓪᓗ 
ᐱᕈᑳᓚᒃᑳᖓᑦ. ᑕᒪᒃᑯᐊ ᐱᕈᑳᓚᑉᓂᑦ ᒪᓕᖃᑦᑕᖅᑐᑦ 
ᓯᑯᖃᕈᓐᓃᕐᓂᖓᓄᑦ ᐊᐳᑕᐃᕈᑎᑉᓗᓂᓗ. 
ᐱᕈᑳᓚᒃᑐᐃᑦ ᓯᓈᖓᓂ ᐊᔾᔨᒌᓐᖏᑦᑐᒥᑦ 
ᐃᐱᒋᔭᐅᖃᑦᑕᕐᒪᑦ ᓂᕿᖃᕐᓂᐅᔪᒥᑦ ᐊᒻᒪᓗ 
ᐱᕈᖅᐸᓪᓕᐊᔪᐃᑦ ᓯᓈᖓᓂ ᐃᑲᑦᑐᒥ ᐅᕝᕙᓘᓐᓃᑦ 
ᐃᑎᓂᕐᒥᒻᒪᖔᑕ.
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ᓇᓄᐃᑦ ᓂᕿᒃᓴᖃᕐᓂᖅᓴᐅᕙᓕᖅᑐᑦ ᒥᑏᑦ 
ᒪᓐᓂᖏᓐᓂᒃ, ᐊᑯᓂᐅᓂᖅᓴᐅᔪᒥᒡᓗ ᒥᑏᑦ 

ᓄᓕᐊᕐᕕᒃᓴᖃᕈᓐᓇᖅᓯᒐᒥᒃ ᓯᑯᖃᖏᓂᖅᓴᐅᓕᖅᑐᒥ 
ᒥᑏᑦ ᓂᕿᒋᔭᐅᒐᔪᖕᓂᖅᓴᐅᓂᐊᖅᑐᔮᓕᖅᑐᑦ ᓇᓄᕐᓄᑦ

ᓯᒡᔭᖅᐸᓯᖓᓂ ᑐᒃᑐᔭᖅ�ᑉ ᑕᕆᐅᕋᓗᐊᓂ

ᕼᐊᑦᓴᓐᐲᑉ ᑕᓯᐅᔭᕐᔪᐊᖓ

ᓯᑯᐃᔭᖅᓵᓕᓂᖅᓴᐅᕙᓕᖅᑐᖅ ᐊᐅᔭᒃᑯᑦ ᑭᖑᕙᓯᖕᓂᖅᓴᐅᕙᓕᖅᓱᑎᒡᓗ ᓯᑯᕙᓪᓕᐊᖃᑕᕐᓂᖓ ᐅᑭᐊᒃᓵᒃᑯᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ

ᓇᓂᑐᐃᓐᓇᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ 
ᐊᔪᕐᓇᕐᓂᖅᓴᐅᕙᓕᖅᑐᖅ ᓄᓇᓖᑦ 

ᐃᑳᕈᓐᓇᑦᑎᐊᖃᑕᕐᓂᖏᓐᓄᑦ ᑕᕆᐅᕐᒥ ᓯᑯᒃᑯᑦ.
ᓇᑦᑏᑦ ᒪᒫᕌᓂᒍᓐᓇᐃᓕᔪᑦ, ᐊᒃᑐᖅᑕᐅᓯᒪᓕᖅᑐᑦ 

ᐊᒃᓱᕈᕐᓇᖅᑐᒃᑰᖃᑦᑕᕐᓂᕐᒧᑦ ᐱᐊᕋᖏᓪᓗ 
ᐆᒪᐃᓐᓇᕈᓐᓇᕐᓂᖏᓐᓄᑦ ᐊᒃᓱᕉᑎᖃᕐᓂᖏᓐᓄᑦ

ᓇᓄᐃᑦ ᕼᐊᑦᓴᓐᐲᒥᓱᑦ 
ᐊᒥᓲᔪᓐᓃᖅᐸᓪᓕᐊᔪᑦ, 

ᐊᑯᓂᐅᓂᖅᓴᐅᕙᓕᖅᑐᑦ 
ᓄᓇᒦᖃᑕᕐᓂᖏᓐᓂᒃ 

ᓇᑦᑎᖃᓲᖑᔪᓐᓃᕐᓂᖓᓄᑦ

ᐅᑎᖅᓵᓕᓂᖅᓴᐅᕙᓕᖅᑐᑦ ᕼᐊᑦᓴᓐᐲᑉ 
ᑕᕆᐅᕋᓗᐊᓄᑦ, 

ᑭᖑᕙᓯᖕᓂᖅᓴᐅᔪᒥᒡᓗ 
ᐅᑎᖅᐸᓕᖅᓱᑎᒃ ᓇᔪᒐᕆᓚᐅᖅᑕᒥᓄᑦ

ᐃᓚᖏᑦ ᐃᖃᓗᒃᐲᑦ ᑕᒪᐅᖓᓲᖑᓕᖅᑐᑦ 
ᕿᓚᒥᐅᓂᖅᓴᖅ ᑕᕆᐅᕐᒧᑦ ᐃᒪᕐᒧᑦ

ᐊᑯᓂᐅᓂᖅᓴᖅ ᑕᕆᐅᒦᖃᑕᕐᓂᖏᑦ 
ᓂᕿᒃᓴᖅᓯᐅᕈᓐᓇᖅᓱᑎᒃ ᐃᑲᔪᕐᓂᖃᖅᑐᑦ 

ᑕᒪᒃᑯᓄᖓ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖓ ᓯᑰᑉ ᐊᒃᑐᐃᕗᖅ ᐃᓅᔾᔪᑎᒃᓴᕆᔭᐅᕙᒃᑐᓂᒃ ᓂᕿᒃᓴᕆᔭᐅᕙᒃᑐᓂᒃ ᐅᒫᔪᕐᓂᒃ

ᐊᔾᔨ 11: ᐃᓄᓐᓄᑦ ᓂᕿᒋᔭᐅᕙᒃᑐᐃᑦ ᐊᓐᓇᐅᒪᓂᕐᒧᑦ ᐱᒻᒪᕆᔪᐃᑦ ᐅᑭᐅᖅᑕᖅᑐᒥᑦ ᓇᔪᒐᕆᔭᖏᑦ. ᑲᒪᑦᓯᐊᕐᓂᐊᕈᑉᑕ 
ᓂᕐᔪᑎᖁᑎᑉᑎᓐᓂᒃ ᐱᒻᒪᕆᐅᔪᖅ ᖃᓄᖅ ᑕᒪᓐᓇ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑎᓪᓗᒍ ᑐᑭᓯᐅᒪᔭᕆᐊᖃᕋᑉᑕ ᓅᓐᓂᖏᑦ ᐊᒻᒪᓗ 
ᖃᓄᐃᑦᑑᓂᖏᑦ.

ᓇᑦᓰᑦ 
ᓯᑯᐃᕈᑎᓵᓕᕙᓪᓕᐊᑎᓪᓗᒍ

ᓯᑯᐃᕈᑎᓴᓕᖃᑦᑕᖅᑎᓪᓗᒍ ᓇᑦᓰᑦ ᒪᒫᓐᖏᑎᓪᓗᒋᑦ 
ᓱᓕ. ᑕᕆᐅᖅ ᐆᓇᖅᓯᕙᓪᓕᐊᑎᓪᓗᒍ ᐃᓚᖏᑦ 
ᓇᑦᓰᑦ ᐃᓕᖅᑯᓯᕆᓐᖏᑕᒥᓂᒃ ᐊᑐᖃᑦᑕᓕᕐᒪᑕ 
ᐊᖑᓇᓱᒃᑕᐅᓂᕐᒧᑦ ᒪᓂᑲᓂᖅᖢᑎᒃ. ᐆᑦᑑᑎᒋᓪᓗᒍ 
2010 ᐅᖅᑰᓇᓚᐅᕐᒪᑦ ᓇᑦᓰᑦ ᓴᒡᒐᕈᓘᓚᐅᖅᑐᐃᑦ 
ᕼᐊᑦᓴᓐ ᐲᒥ. ᓇᑦᓰᑦ ᑕᐃᒪᓐᓇ ᐊᒃᓱᕈᕐᓇᖅᑐᒃᑰᕌᖓᒥᒃ 
ᕿᑐᕐᖏᐅᖏᓐᓂᖅᓴᐅᖃᑦᑕᖅᑐᐃᑦ ᐅᑭᐅᑦ ᓈᔪᓂᑦ.

ᓇᑎᖅ ᓄᓇᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. 
ᔅᑏᕝ ᕗᒐᓴᓐ-Steve Ferguson.
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ᑕᐃᔭᐅᔪᒥ Bᐆᑦ ᑲᖏᖅᑐᐊᓂ, ᓄᓇᑦᓯᐊᕐᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᐋᔅᓕ ᐃᐅᕐᒪᓐ-Ashley Ehrman.

ᐊᓯᔾᔨᕐᓂᐅᔪᐃᑦ ᓂᕆᔭᐅᕙᒃᑐᓂᒃ:
• ᐱᕈᖅᓴᓕᖃᑦᑕᓕᖅᑐᐃᑦ: ᐃᓚᒌᓐᓂᒃ ᐱᑭᓛᖑᔪᐃᑦ ᐱᕋᖅᑐᐃᑦ ᐱᓴᓕᖃᑦᑕᓕᖅᑐᐃᑦ. ᒥᕈᖅᓵᓕᖃᑦᑕᓕᖅᑎᓪᓗᒍ 

ᑕᒪᒃᑯᐊ ᐃᖃᓗᐃᑦ ᐃᓄᓴᖅᑐᓪᓗ, ᓂᕿᒋᖃᑦᑕᕋᒥᔾᔪᒃ ᑖᒃᑯᐊ ᐱᕈᑉᓂᖏᑦ, ᐊᑯᓂᐅᖏᑦᑐᖅ ᑕᒫᓐᓇ ᖃᐅᔨᓴᖅᓯᒪᔭᕗᑦ.  

• ᓂᕿᒋᔭᐅᔪᐃᑦ ᓄᖑᔅᓵᓕᖃᑦᑕᕐᓂᖏᑦ: ᐱᕈᖅᓵᓕᖃᑦᑕᖅᑎᓪᓗᒋᑦ ᓯᑯᓪᓘᓐᓃᑦ ᐊᑦᑖᒍᑦ ᓄᖑᑦᓯᑐᐃᓐᓇᕆᐊᖃᕐᒪᑕ 
ᓂᕿᒃᓴᐅᔪᒥᑦ ᑕᒪᒃᑯᓂᖓ ᒥᑭᓛᖑᔪᓂᒃ ᐱᕈᖅᑐᐃᑦ. ᑕᒪᓐᓇ ᓂᕿᒋᔭᐅᔪᒥᒃ ᐊᓯᔾᔨᕐᓇᓵᕐᒪᑦ ᑕᕆᐅᑉ ᖃᓕᕇᓐᓂᖏᓐᓂ.

• ᐃᖃᓗᒃᐲᑦ ᐊᐅᓪᓛᕐᓂᖏᑦ: ᑕᒪᒃᑯᐊ ᐃᖃᓗᒃᐲᑦ ᓯᑐᖃᑦᑕᕐᓂᖏᑦ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᕐᒧᐊᖅᓵᓕᓂᖅᓴᐅᖃᑦᑕᓕᕐᒪᑕ 
ᓯᑯᐃᕈᑎᓐᓂᖓ ᒪᓕᒃᖢᒍ. ᑕᒪᒃᑯᐊ ᐃᖃᓗᐃᑦ ᐊᑯᓂᐅᓂᖅᓴᖅ ᓂᕆᖃᑦᑕᖅᑐᐃᑦ ᑕᕆᐅᕐᒦᑯᑖᓐᓂᖅᓴᐅᓪᓗᑎᒃ. 
ᐅᐊᓕᓂᕐᒥ ᐃᖃᓗᒃᐲᑦ ᐊᒥᓲᑉᒎᖅ ᐹᓪᓕᖅᓯᒪᔪᐃᑦ.

• ᓇᑦᓯ ᒪᒫᖅᑎᓪᓗᒋᑦ: ᓯᑯᐃᖅᓵᓕᓂᖅᓴᐅᖃᑦᑕᓕᖅᑎᓪᓗᒍ, ᓇᑦᓰᑦ ᒪᒫᕋᓐᓂᖏᑦᑎᓪᓗᒋᑦ ᑕᐃᒪᓐᓇ ᓇᑦᓯᑦ ᐋᓐᓂᐊᓐᓇᒧᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᓂᕿᒋᔭᐅᑐᐃᓐᓇᖅᐸᒃᖢᑎᒃ.

• ᕿᓇᓗᒐᐃᑦ ᐊᐅᓚᓂᖏᑦ: ᐊᕐᕌᒍᑦ 25 ᓯᑯᐃᕈᑎᔭᕋᐃᓐᓂᖓ ᐅᓐᖓᕙᐅᑉ ᑕᕆᐅᖓᓂ ᕼᐊᑦᓴᓐ ᐲ 
ᑕᕆᐅᖓᓄᐊᖅᓴᕋᐃᓂᖅᓴᐅᑉᓗᑎᒃ ᐅᑭᐊᒃᓵᒥᓗ ᐊᐅᓚᕐᓇᓵᕐᓂᖅᓴᐅᑉᓗᑎᒃ.

ᐊᓯᔨᖅᐸᓪᓕᐊᓂᖅ ᐊᓯᔾᔨᖃᑦᑕᓕᖅᑎᓪᓗᒍ:
• ᐊᑐᓂ ᐃᓱᒪᓕᐅᕐᓂᖅ: ᐊᑐᓂ ᓂᕐᔪᑏᑦ ᐊᓯᔾᔨᐸᓪᓕᐊᔪᒥᒃ ᐊᓐᓇᐅᒪᓇᓱᖃᑦᑕᕐᒪᑕ. ᒥᑎᕋᐃᓪᓕ ᐃᓅᒑᖓᒥᒃ ᓯᕗᓂᐊᒍᑦ 

ᓯᑯᖃᖅᑎᓪᓗᓂᓗ ᕼᐊᑦᓴᓐ ᐲᒥ ᓯᑯᖃᕈᓐᓃᕐᓂᖅᓴᐅᑎᓪᓗᒍ.

• ᓂᕐᔪᑏᑦ ᐆᒪᖃᑎᒌᓐᓂᖏᑦ: ᓯᑯᖃᓐᖏᓐᓂᐊ ᑕᒃᖠᕙᓪᓕᐊᑎᓗ ᑕᒪᒃᑯᐊ ᒥᑏᑦ ᐊᒥᓱᓐᖑᓂᖅᓴᐅᓯᒪᔪᐃᑦ ᕼᐊᑦᓴᐃᓐ 
ᐲᒥ, ᐊᒥᓲᓂᖅᓴᓂᑦ ᒪᓐᓂᓕᐅᖅᖢᑎᒃ. ᒪᓐᓂᓕᐅᕐᓂᖅᓴᐅᓂᖅ ᐃᑲᔪᖅᐳᖅ ᓇᓄᐃᑦ ᓇᑦᓯᓕᕆᔪᓐᓃᖅᑎᓪᓗᒋᑦ 
ᐊᓐᓇᐅᒪᖃᑦᑕᖅᑐᐃᑦ ᓇᑦᓯᐅᓐᖏᒃᑲᓗᐊᖅᑎᓪᓗᒋᑦ. ᑕᒪᓐᓇ ᓇᓗᓇᐃᖅᓯᕗᖅ ᓯᑯ ᐊᓯᔾᔨᐸᓪᓕᐊᑎᓪᓗᒍ 
ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑕ, ᐊᒥᓲᓂᖏᓐᓂ ᐊᓯᔾᔨᖏᒃᖢᑎᒃ.

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐊᕐᕌᒍᐃᑦ

ᑕᑯᒃᓴᐅᖏᑦᑐᑦ ᐊᔾᔨᖏᑦ ᑕᕆᐅᕐᒥ ᓯᑯᒥ ᓄᕙᐅᔭᐃᑦ (Pennate diatom Nitzschia frigida). 
ᐊᔾᔨᓕᐊᖏᑦ: ᑲᓇᑕᒥ ᑕᑯᔭᒐᖃᕐᕕᖕᒥ ᐱᐅᓯᑐᖃᕐᓂᒃ, ᑲᓇᑕᒥ ᑕᑯᔭᒐᖃᕐᕕᖕᒥ ᐱᐅᓯᑐᖃᕐᓂᒃ, 
ᒥᓯᐊᓪ ᐳᓖᓐ-Michel Poulin.
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ᓯᓚ ᐅᑭᐅᖅᑕᖅᑐᒥ ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑦ ᐊᕐᕌᒍᑕᒫᑦ ᐊᒻᒪᓗ ᐊᑯᓂᐅᔪᒥᑦ. ᓯᓚ ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑦ ᐅᑭᐅᑕᒫᑦ. ᐊᓄᕆᐅᑉ 
ᐊᐅᓚᖃᑦᑕᕐᓂᖓ ᐊᒻᒪᓗ ᓯᓚᐅᑉ ᓯᓚᖏᑦ ᐊᒃᑐᖅᓯᕙᒻᒪᑕ ᑕᕆᐅᕐᒥᑦ ᐊᒻᒪᓗ ᓯᑯᖓᓂᒃ. ᑕᒪᒃᑯᐊ ᐊᓯᔾᔨᕐᓂᖏᑦ 
ᐊᓯᔾᔨᖃᑦᑕᕐᒥᔪᑦ, ᐊᕐᕌᒍᓄᑦ ᒪᕐᕉᓐᓂᒃ ᐊᕙᑎᓄᑦ ᐅᖓᑖᓄᓪᓗ ᐆᓇᕐᓂᖅᓴᐅᓪᓗᓂ ᓂᓪᓕᓇᕐᓂᖅᓴᐅᓗᓂᓘᓐᓃᑦ 
ᐊᒻᒪᓗ ᐊᓄᕆᖃᕐᓂᖅᓴᐅᓪᓗᓂ ᐅᕝᕙᓘᓐᓃᑦ ᐊᓄᕆᑭᓐᓂᖅᓴᐅᓪᓗᓂ, ᐆᑦᑑᑎᒋᓪᓗᒋᑦ. ᑐᑭᓯᐊᓇᓱᑉᓂᖅ ᐃᓕᖅᑯᓯᐅᔪᖅ 
ᐃᓚᒋᔭᐅᕗᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᓯᓚᒥᒃ ᐃᓕᖅᑯᓯᖏᑦ ᐊᒻᒪᓗ ᓄᑖᖑᔪᐃᑦ ᓴᖅᑭᐸᓪᓕᐊᔪᐃᑦ.

ᖁᒻᒧᐊᒃᑎᑕᐅᓯᒪᔪᒃᑯᑦ ᖃᐅᔨᕙᓪᓕᐊᔭᕗᑦ 40 
ᐊᕐᕌᒍᑦ ᓯᑰᑉ ᒥᒃᓵᓄᑦ ᑲᑎᖅᓱᖅᑕᐅᓯᒪᓕᖅᑐᑦ. ᓯᓚᐅᑉ 
ᐃᒃᑮᓇᕐᓂᐊ ᓯᓚᐅᑉ ᐊᐅᓚᓂᖏᑦ ᐊᒻᒪᓗ ᐊᓄᕆᐅᑉ 
ᐊᓄᕌᕐᓂᐊ ᖃᐅᔨᓴᖅᑕᐅᓯᒪᓕᕐᒪᑕ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᑯᓂ. ᑕᒪᒃᑯᓇᓐᖓᑦ ᑲᑎᖅᓱᒐᕐᓂᑦ ᑕᐅᑐᒃᖢᓂ 
ᑕᕆᐅᖅ ᖃᓄᐃᑦᑑᓂᐊᕐᒪᖔᖅ ᖃᐅᔨᒪᓇᖅᑐᖅ. ᓲᕐᓗ 
ᓄᓇᕐᔪᐊᖅ ᖃᖓᓂ ᓯᑯᐊᓗᐊ ᑲᐃᕕᖃᑦᑕᕐᒪᑦ. ᑕᒪᓐᓇ 
ᑲᐃᕕᓐᓂᖅ ᖃᐅᔨᒪᔭᐅᔪᖅ Beaufort gyre−ᒥᑦ. ᓯᓚ 
ᓇᓕᐊᓐᓄᑦ ᑲᐃᕕᓐᓂᐊᕐᒪᖔᖅ ᑭᐳᒃᑖᖃᑦᑕᖅᖢᓂ 
ᐃᒡᓗᐊᓄᑦ ᐊᕐᕌᒍᑦ ᑕᓪᓕᒪᑦ ᖁᓕᓄᑦ. ᑭᓯᐊᓂ Beaufort 
gyre−ᖓ ᓯᕿᓐᖑᔭᕐᒥᑦ ᑲᐃᕕᓐᓇᕐᖓᑦ ᐊᕐᕌᒍᑦ 
(2017) ᐊᓯᔾᔨᖅᓯᒪᓐᖏᑦᑐᖅ. ᑕᐃᒪᐃᓐᓂᖓᓄᑦ 
ᑕᕆᐅᖃᖏᑦᑐᖅ ᑰᖕᓂᒃ ᐊᒻᒪᓗ ᐊᐳᑦ ᐊᐅᒃᐸᓪᓕᐊᓂᖓᓂᑦ 
ᑲᑎᖅᓱᖅᓯᒪᓕᕐᒪᑕ ᑕᕆᐅᕐᒥᑦ. ᒫᓐᓇ 33%−ᖑᓗᐊᖅᑐᒥᑦ 
ᑕᕆᐅᖑᓐᖏᑦᑐᒥᑦ ᐃᒪᖃᓕᕐᒪᑦ 2003−ᒥᑦ. ᑕᒪᓐᓇ 
ᐃᒪᐅᓂᖓ ᖄᖓᓂ ᓂᕿᐅᔪᓂᒃ ᐃᑎᓂᖅᓴᒦᑎᑦᓯᖃᑦᑕᕐᒪᑦ 
ᐸᓯᐱᒃ ᑕᕆᐅᖓᓃᓐᖔᖅᑐᒥᑦ (ᐊᔾᔨ 8) ᐊᒻᒪᓗ ᑕᒪᓐᓇ 
ᑕᕆᐅᖃᓐᖏᑦᑐᖅ ᓰᕐᓇᓂᖅᓴᐅᓗᑉᓗᓂ.

ᑕᒪᓐᓇ ᐊᕐᕌᒍᑕᒫᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓂ 
ᖃᐅᔨᒪᔭᐅᑦᓯᐊᓐᖏᑦᑐᖅ. ᐊᒥᒐᖅᑐᖅ ᖃᐅᔨᒪᓂᕆᔭᕗᑦ 
ᐊᒥᓲᓂᖏᑦ ᐊᕐᕌᒎᔪᓂᑦ, ᐊᒻᒪᓗ ᐆᒪᔪᐃᑦ 
ᓇᒧᓐᖓᐅᖃᑦᑕᕐᓂᖏᑦ ᐊᑐᓂ ᐅᕝᕙᓘᓐᓃᑦ 
ᑲᑎᖅᓱᖅᓯᒪᓪᓗᑎᒃ. ᑮᓇᐅᔭᓕᐅᕈᑎᒋᔭᐅᓇᓱᐊᖅᑐᐃᑦ 
ᐆᒪᔪᐃᑦ ᓇᑖᕐᓇᑦ ᐊᒻᒪᓗ ᑭᖑᐃᑦ, 
ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᖅᑐᐃᑦ ᕿᑭᖅᑖᓗᒃ ᑕᕆᐅᖓᓐᓂ ᐊᒻᒪᓗ 
ᐅᓐᖓᕙᐅᑉ ᑕᕆᐅᖓᓂ ᖃᓄᐃᑦᑑᓂᖏᓐᓂ. ᐊᒥᓲᓂᖏᑦ 
ᐊᓯᔾᔨᖃᑦᑕᖅᑐᐃᑦ ᑭᓯᐊᓂᓕ ᖃᓄᐃᓐᖏᑦᑐᐃᑦ (ᐊᔾᔨ 12). 
ᑕᒪᒃᑯᐊ ᑕᕆᐅᖑᔪᐃᑦ ᒥᑭᓛᖑᔪᐃᑦ ᐱᒋᐊᕐᓂᖏᓐᓂᓐ 
ᕿᓇᓗᒐᕐᓄᑦ ᑎᑭᓪᓗᒍ ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒪᑦ ᐊᕐᕌᒍᑕᒫᑦ 
(ᐴᖅᓯᒪᔪᖅ ᐊᔾᔨᐅᖏᑦᑐᖅ ᐅᑭᐅᖅᑐᖅ ᒪᒃᐱᖅᑐᒐᖅ 
22). ᑐᑭᓯᓇᓱᒃᓱᓂ ᐆᒐᐃᑦ ᐊᒥᓲᖏᑉᐸᑕ ᐅᕝᕙᓘᓐᓃᑦ 
ᕿᓇᓗᒐᐃᑦ ᓇᒧᓐᖓᐅᓂᖏᑦ ᓯᕗᓂᑉᑎᓐᓄᑦ 
ᑐᑭᓯᓇᓱᒋᐊᖃᖅᑕᕗᑦ.

ᐊᕐᕕᖅ ᐃᒪᕐᒦᑦᑐᖅ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᔾᔨᐊF ᕼᐃᒡᑕᓐ-Jeff Higdon.
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$

ᑮᓇᐅᔭᓕᐅᕈᑕᐅᕙᒃᑐᑦ$

ᐊᕐᕖᑦ ᖃᐅᔨᒪᔭᐅᔪ�ᕗᑦ 
ᕿᓇᓗᒐᒐᓴᐅᕙᒃᑐᓂ 

ᐊᒥᓱᕈᖅᐸᓪᓕᐊᔪ�ᓂᖅ, 
ᑕᐃᒪᖓᑦ ᑕᐃᔅᓱᒪᓂᓂᒃ 

ᐊᕐᕙᓂᐊᖅᑕᐅᕙᓚᐅᕐᓂᖏᓐ
ᓂᒃ ᐱᓯᒪᔪᓂᒃ

ᐊᒥᓲᓂᖏᓐᓂᒃ ᖃᓄᐃᓕᕙᓪᓕᐊᓂᖏᑦ 
ᐊᐃᕖᑦ, ᓇᑦᑏᑦ, ᑐᒑᓖᑦ, ᕿᓇᓗᒐᐃᓪᓗ 

ᖃᐅᔨᒪᔭᐅᖏᓗᐊᖅᑐᑦ

?

?

ᕿᓇᓗᒐᖕᓂᐊᖅᑕᐅᕙᖕᓂᖏᑦ ᐊᒃᖤᒡᕕᖕᒥ 
ᓄᓇᓕᖕᓄᑦ ᐃᓄᖕᓄᑦ ᐊᒥᓲᕙᒍᓐᓃᖅᐳᑦ 

ᓯᓚᓗᒡᔪᐊᖃᑕᓗᐊᓕᕐᓂᖓᓄᑦ ᓄᓇᐃᓪᓗ 
ᓱᕋᒃᑎᖅᐸᓪᓕᐊᓗᐊᓕᕐᓂᖏᓐᓄᑦ ᐊᒻᒪᓗ 
ᑮᓇᐅᔭᓕᐅᕈᑎᒋᔪᓐᓇᖅᑕᖏᑦ ᐊᒻᒪᓗ 

ᐃᓕᖅᑯᓯᕆᕙᓕᖅᑕᖏᑦ
ᐊᓯᔾᔨᓯᒪᓕᕐᓂᖏᓐᓄᑦ

ᖃᓕᕋᓖᑦ ᑕᒫᓂ ᕿᑭᖅᑖᓘᑉ 
ᓴᓐᓂᕈᑎᐅᑉ ᑕᕆᐅᖓᓂ ᐊᒻᒪᓗ 

ᕿᑭᖅᑖᓘᑉ ᐊᑯᑭᑦᑐᐃᓪᓗ 
ᐊᑯᓐᓂᖓᓂ ᑕᕆᐅᕐᒥ 

ᖃᓄᐃᖏᑦᑐᑦ

$

ᓄᓇᓕᖕᓂ ᖃᓕᕋᓖᑦ ᓂᒃᓯᒃᑕᐅᕙᒃᑐᑦ 
ᑲᓕᑕᐅᔪᓂᒃ ᓄᓕᐊᓕᐊᓗᖕᓂᒃ ᑕᐅᕙᓂ 

ᑲᖏᖅᑐᐊᓗᖕᒥ (ᐅᐱᕐᖏᕕᒻᒥ) 
ᐸᓐᓂᖅᑐᖅ ᖃᓂᒋᔭᖓᓂ

$

ᒥᑭᒡᓕᕙᓪᓕᐊᓂᖏᑦ ᑕᕆᐅᕐᒥ ᓯᑯᐃᑦ 
ᐃᖃᓗᒃᓯᐅᕈᑕᐅᕙᓕᖅᐳᑦ ᐃᑲᓐᓂᖅᓴᐅᔪᓂ 

ᐃᒪᕐᓂ. ᐊᒥᓱᕈᕆᐊᓕᓚᐅᖅᐳᑦ 
ᐃᖃᓗᒃᓯᐅᖅᕙᖕᓂᖏᑦ ᖃᐅᔨᒪᔭᐅᓚᐅᖏᑦᑐᑦ 

ᐃᑎᔪᓃᓲᖑᓂᖏᑦ ᖃᐅᔨᔭᒪᔭᐅᓕᕋᒥᒃ 
ᖃᓂᓐᓂᖅᓴᐅᔪᓂ ᓄᓇᖏᓐᓂ

ᐅᑭᐅᖅᑕᖅᑐᒥᒃ ᐊᒻᒪᓗ 
ᑕᖅᓴᓖᑦ ᑭᖑᒃᐸᐃᑦ 

ᖃᓄᐃᖏᒻᒥᔪᑦ

?
$

ᑎᑭᐅᒪᔪᑦ 400-ᓄᑦ ᐃᖃᓗᒃᐲᑦ 
ᐱᔭᐅᖃᑦᑕᖅᐳᑦ ᑕᒪᒃᑯᓇᖓᑦ 

20-ᖏᓐᓂᑐᐃᓐᓇᖅᓱᑎᒃ 
ᖃᐅᔨᓴᖅᑕᐅᕙᓪᓕᐊᖏᓐᓇᖅᑐᑦ

ᑕᒪᕐᒥᑲᓴᐃᑦ ᖃᐅᔨᓴᖅᑕᐅᖃᑦᑕᖅᑐᑦ 
ᐆᒪᔪᐃᑦ ᖃᓄᐃᖏᑦᑐᑦ 

ᐊᒥᓱᕈᖅᐸᓪᓕᐊᔪᓪᓗᓐᓂᑦ ᐃᓅᔾᔪᑎᒃᓴᕆᔭᐅᔪᑦ 
ᓂᕿᒋᔭᐅᕙᒃᑐᑦ
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ᐊᔾᔨ 12: ᖃᐅᔨᒪᔭᐅᓂᖏᑦ ᐆᒪᔪᐃᑦ ᑮᓇᐅᔭᓕᐅᕈᑕᐅᕙᖏᓂᖏᑦ ᐊᒻᒪᓗ ᐃᓅᖕᓄᑦ ᓂᕿᒃᓴᕆᔭᐅᕙᒃᑐᑦ ᑕᕆᐅᕐᒥᐅᑕᐃᓪᓗ 
ᐳᐃᔩᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑑᓂᖓᓂ. ᖃᓄᐃᓕᖓᓕᖅᐸᓪᓕᐊᓂᖏᑦ ᓂᕿᒋᓲᕆᔭᖏᑦ ᖃᐅᔨᒪᔭᐅᖏᓚᑦ. 

ᑕᒪᐃᒃᑯᐊ ᓇᔪᖅᑕᐅᔪᐃᑦ ᐳᐃᔨᓄᑦ ᐊᓯᖏᓐᓂᓪᓗ 
ᐊᓯᔾᔨᑲᓪᓚᒍᓐᓇᕐᒪᑕ ᐊᕐᕌᒍᒥᑦ. ᑕᒪᒃᑯᐊᓗ 
ᐃᓚᒋᔭᐅᓪᓗᑎᒃ ᓴᕐᕙᐅᔪᐃᑦ, ᓵᓐᓂᑦ ᐊᒻᒪᓗ ᐃᒪᐅᓃᑦ 
ᐊᒥᓱᑦ ᐅᑭᐅᖅᓯᐅᖃᑦᑕᕐᕕᒋᔭᖏᑦ (ᐴᖅᓯᒪᔪᑦ 
ᐅᑭᐅᖅᑕᖅᑐᑯᓗᒃ, ᒪᑉᐱᒐᖅ 22). ᓂᕐᔪᑏᑦ ᓇᓃᓂᖏᑦ 
ᐊᒥᓲᓂᖏᑦ ᐊᕙᑎᒥᒃ ᒪᓕᖃᑦᑕᕐᒪᑕ.

ᖃᐅᔨᒪᓂᖅ ᐊᓯᔾᔨᖃᑦᑕᖅᑐᒥᒃ ᐱᒻᒪᕆᐅᕗᖅ ᐅᓂᒃᑳᕋᓱᒃᓱᓂ 
ᐊᕙᑎᒋᔭᑉᑎᓐᓂ. ᖃᐅᔨᒪᔭᕗᑦ ᐊᖏᒡᓕᕙᓪᓕᐊᔪᖅ 
ᑕᕆᐅᕌᓘᑉ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ 
ᖃᓄᐃᓕᕙᓪᓕᐊᓂᖓ ᐅᖓᓯᒃᑐᒧᑦ ᐊᒥᒐᖅᑐᖅ. 
ᖃᐅᔨᒪᔭᕆᐊᖃᖅᑕᕗᑦ ᓇᓗᓇᐃᕐᓂᓗᒃᓗᒋᑦ ᖃᐅᔨᒪᓗᒋᑦ 
ᐊᐅᓚᓗᒋᑦ ᐊᒻᒪᓗ ᓯᕗᓂᑉᑎᓐᓄᑦ ᖃᐅᔨᒪᓂᕐᒥᑦ ᐊᒥᒐᕋᑉᑕ 
ᑲᓇᑕᐅᑉ ᐊᓯᖏᑦ ᑕᕆᐅᕐᔪᐊᖑᔪᐃᑦ (ᐊᔾᔨ 13).

5 | ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖓ
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ᑕᒪᒃᑭᖅᑐᑦ ᖃᐅᔨᒪᔾᔪᑏᒃᓴᐃᑦ
ᐊᓯᔾᔨᓯᒪᓕᖅᑐᑦ ᑕᑯᔭᐅᖃᑦᑕᖅᓯᒪᔪᑦ, ᑕᒪᐃᓐᓂᒃ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᖃᐅᑦᑎᐊᖅᓱᑎᒃ

ᐊᓯᙳᑐᐃᓐᓇᕈᓐᓇᖅᑐᖅ ᐊᓯᙳᕐᓂᖓᓄᑦ 
ᐊᑯᓂᐅᔪᒥᒃ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᖃᖅᑐᑦ, ᓴᕿᐅᒪᔪᓐᓇᖅᓱᑎᒃ ᐊᓯᔾᔨᖅᓯᒪᓪᓚᕆᖕᓂᖏᑦ

ᐱᐅᓯᑐᖃᕐᒥᒍᑦ ᐊᓯᔾᔨᓯᒪᑲᐃᓐᓇᓲᑦ
ᐊᕙᑎᖏᑦ ᐊᕙᑎᒥᐅᑕᖏᓪᓗ ᐊᓯᔾᔨᖅᓯᒪᑲᐃᓐᓇᓲᖑᔪᑦ ᐊᑯᓂᐅᖃᖅᑐᓂᒃ

20-ᓂᒃ
ᐊᕐᕋᒍᓂ

20-ᓂᒃ
ᐊᕐᕋᒍᓂ

20-ᓂᒃ
ᐊᕐᕋᒍᓂ

20-ᓂᒃ
ᐊᕐᕋᒍᓂ

ᐊᕐᕋᒍᒥᒃ-ᐊᕐᕋᒍᒧᑦ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᑦ ᖁᓕᐅᓈᖅᑎᖅᓯᒪᔪᓂ ᐊᕐᕋᒍᓂᒃ-ᖁᓕᐅᓇᖅᑎᖅᓯᒪᔪᓄᑦ 
ᐊᕐᕋᒍᓄᑦ ᐊᔾᔨᒌᖏᓐᓂᖏᑦ

ᑕᒪᐃᓐᓂᒃ ᐊᓯᔾᔨᓯᒪᓂᖏᑦ

ᐃᓚᑰᓗᐊᖅᑐᑦ ᖃᐅᔨᒪᔾᔪᑏᑦ ᑕᒫᓂ

ᐅᓂᔭᐅᓯᒪᖏᑦᑐᓂᒃ ᑭᙴᒪᔪᑦ

ᓱᓕᖏᑦᑐᕕᓂᕐᒥ ᐃᓱᒪᓕᐅᕈᑕᐅᔪᖅ

ᖃᓄᖅ ᐊᔾᔨᒌᖏᑎᒋᕙᑦ? ᖃᓄᖅ ᐊᓯᔾᔨᖅᓯᒪᕙᑦ?

ᑕᐃᒪᖓᑦ ᑲᖅᑎᖅᓱᐃᕝᕕᐅᔭᕆᐊᖃᖅᑐᑦ ᖃᐅᔨᒪᔭᐅᔪᓐᓇᕐᓂᐊᕈᑎᒃ ᐊᓯᔾᔨᖅᓯᒪᓂᖏᑦ

ᐊᓯᔾᔨᓯᓯᒪᔪᔮᖏᑦᑐᑦ ᐊᑯᓂ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᖃᓐᖏᓂᖏᓐᓄᑦ. ᐱᐅᓯᑐᖃᕐᒥᒍᑦ 
ᐊᓯᔾᔨᖅᐸᖕᓂᖏᑦ ᑕᓕᖓᓗᑕᐅᔪᓐᓇᖅᐳᑦ ᐊᓯᔾᔨᓯᒪᓂᖏᓐᓂᒃ ᖃᐅᔨᒪᔾᔪᑏᑦ 
ᐃᓚᑰᔭᕋᖓᒥᒃ.

ᐊᑯᓂᐅᔪᒥᒃ ᖃᐅᔨᓴᖅᑕᐅᔭᕆᐊᓖᑦ ᐃᓕᑕᕆᔭᐅᔪᓐᓇᕐᓂᐊᕐᒪᑕ ᐅᖃᐅᓯᐅᓗᑎᒡᓗ ᐊᓯᔾᔨᓯᒪᓂᖏᑦ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᕐᒥ ᐊᕙᑎᖏᑦ ᐊᕙᑎᒥᐅᑕᕆᔭᖏᓪᓗ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᖃᓄᐃᑦᑐᓂᒃ ᑐᑭᓯᐅᒪᔭᕆᐊᖃᖅᐸᑦ ᐊᓯᔾᔨᓯᒪᓕᖅᑐᓂᒃ?

ᐊᔾᔨ 13: ᖃᐅᔨᒪᔭᕗᑦ ᐃᑲᔪᕆᐊᖃᕐᒪᑦ ᐃᓱᒪᓕᐅᕈᑕᐅᔪᓂᒃ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᕆᐅᖏᓐᓂᒃ ᐅᓂᒃᑳᕈᓐᓇᕆᐊᖃᕐᒪᑕ 
ᐃᓕᖅᑯᓯᐅᔪᒥᒃ ᐊᒻᒪᓗ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᒥᒃ. 

ᐊᕐᕕᕕᓂᐅᑉ ᕿᒥᕈᐊᓗᐊ ᓯᒡᔭᖅᐸᓯᐅᓂᕐᒥ Bᐅᕋᐃᓐ 
ᓯᑲᐅᖓᓂ. ᓄᓇᑦᓯᐊᕐᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. Dᐊᐅᓯ ᒪᒃᓂᑯᓪ-Darcy McNicholl.
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ᑐᒑᓖᑦ ᕿᓇᓗᒐᐃᑦ ᐊᑐᖅᓱᑎᒃ ᑐᒑᕐᒥᓂᒃ ᓂᕿᒃᓴᖅᓯᐅᓂᖏᓐᓂ ᑕᐅᕙᓂ 
ᑲᖏᖅᓱᐊᔾᔪᖕᒥ, ᓄᓇᕗᒻᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. https://youtu.be/OoTjLIN67Bw.

ᑕᕆᐅᖅ

ᑕᒫᓂ ᓴᕐᕙᕐᔪᐊᖑᔪᖅ, ᐱᑭᐊᕐᓇᖅᓱᖅᓱᐊᖅ (ᐊᔾᔨ 
1) ᐃᓕᑕᕆᔭᐅᓯᒪᕗᖅ ᐱᒻᒪᕆᐅᓂᖓᓄᑦ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᕐᒥᑦ. ᑖᓐᓇ ᓯᑯᔪᓐᓇᖏᑦᑐᖅ 
ᓴᕐᕙᐅᒐᒥ ᑎᒥᐊᕈᓰᑦ ᐊᒥᓱᑦ ᐸᐃᔩᑦ ᑕᕝᕙᓃᑉᐳᑦ. ᑖᒻᒪ 
ᓴᕐᕙᖅ ᖃᐅᔨᒪᔭᐅᓯᒪᔪᖅ ᐆᒪᔪᖃᑦᓯᐊᕐᓂᖓᓐᓄᑦ 
ᐊᒻᒪᓗ ᓂᕿᖏᓐᓂᒃ; ᓯᓚᖓ ᐊᔾᒌᖃᑦᑕᖏᓚᖅ 
ᐊᕐᕌᒍᑕᒫᑦ ᐊᖏᔪᒥᑦ. ᖃᐅᔨᓴᕐᓂᐅᓯᒪᔪᐃᑦ 
ᓇᓗᓇᐃᖅᓯᔪᐃᑦ ᓂᖀᕈᑎᕙᓪᓕᐊᓂᖓ ᐃᖅᑲᖓᓂᑦ. 
ᐊᐱᖅᑯᑕᐅᔪᓐᓇᖅᑐᖅ ᑕᒪᒃᑯᐊ ᐊᓯᔾᔨᕐᓂᐅᔪᐃᑦ 
ᐃᓕᖅᑯᓯᒥᒃ ᐅᕝᕙᓘᓐᓃᑦ ᐃᓕᖅᑯᓯᐅᖏᑦᑐᒥᑦ ᓴᕐᕙᒥᑦ 
ᒪᓕᒃᐸᑦ ᐅᕝᕙᓘᓐᓃᑦ ᓯᓚᐅᑉ ᐊᓯᔾᔨᐸᓪᓕᐊᓂᖓᓄᑦ 
ᐱᕙ, ᓯᓚᐃᓯᔨᖅᐸᓪᓕᐊᖕᒪᑦ.

ᐊᓯᔾᔨᖏᑦᑐᖅ

2014−ᖑᑎᓪᓗᒍ ᐊᔾᔨᐅᓚᐅᖏᒻᒪᑦ ᑕᕆᐅᖓᓂ 
ᐅᐊᓕᓂᕐᒥᐅᑦ. ᐱᕈᑳᓪᓚᓚᐅᖅᑎᓪᓗᒍ 
ᐊᕐᕌᒍᔪᓂᑦ, ᑭᓯᐊᓂ ᐆᒑᐃᑦ ᐊᒥᓲᓚᐅᓐᖏᑦᑐᑦ 
ᓇᓂᔭᐅᕕᒋᕙᑦᑕᖏᓐᓂᑦ. ᕿᓇᓗᒐᐃᑦ 
ᐊᔾᔨᒌᓚᐅᓐᖏᒻᒥᔭᖏᑦ ᐊᒻᒪᓗ ᓄᓇᓖᑦ ᐅᓗᒃᕼᐊᖅᑑᖅ 
ᕿᓇᓗᒐᖃᓯᐊᓚᐅᖅᑎᓪᓗᒍ ᓯᕗᓕᖅᐸᒥ. ᐊᕙᑎᒥᒃ 
ᖃᐅᔨᓴᕐᓂᖅ ᑲᔪᓯᔭᕆᐊᖃᖅᑐᖅ ᑐᑭᓯᓇᓱᒡᓗᓂ 
ᐊᔾᔨᒋᔭᐅᓐᖏᓐᓂᐅᔪᐃᑦ ᐊᕙᑎᒥᑦ ᐊᒻᒪᓗ 
ᓂᕿᓕᐅᕐᕕᐅᔪᓂᒃ.
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ᖁᓕᓕᒑᑦ ᐃᖃᓗᕋᓛᑦ ᑕᐅᕘᓇᖅᑐᑦ ᓯᔭᐅᑉ ᑭᒡᓕᐊᒍᑦ Dᐊᐅᓐᓕᑉ 
ᑕᓯᐅᔭᕐᔪᐊᖓᓂ, ᓄᓇᑦᓯᐊᕐᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. Dᐊᐅᓯ ᒪᒃᓂᑯᓪ-Darcy McNicholl.
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ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ:
• ᐆᓇᕐᓂᖓ: ᑕᕆᐅᖅ ᐃᖅᑲᖓᓂ ᐅᐊᓕᓂᐅᑉ ᑕᕆᐅᖓᓂ ᐊᔾᔨᒌᖃᑦᑕᖅᓯᒪᓐᖏᒻᒪᑦ 1985−ᒥ. ᐊᑯᓂ ᑕᐅᑐᒃᖢᒍ ᑕᕆᐅᖅ 

ᑕᒫᓂ ᐆᓇᖅᓯᕙᓪᓕᐊᖏᑦᑐᖅ.

• ᑕᕆᐅᑉ ᐊᐅᓚᓂᖏᑦ: ᑕᕆᐅᑉ ᖄᖓᓂ (Beaufort gyre−ᒥ) ᑲᐃᕕᓐᓂᖓ ᐊᓯᔾᔨᖃᑦᑕᕋᓗᐊᕐᒪᑦ ᐅᑭᐅᖅ ᑕᓪᓕᒪᑦ 
ᖁᓕᓪᓘᓐᓃᑦ. ᑭᓯᐊᓂ ᐊᕐᕌᒍ 19 (2017) ᓯᕿᓐᖑᔭᕐᒥᑦ ᒪᓕᒃᖢᓂ ᑲᐃᕕᓯᒪᖕᒪᑦ. ᑖᒻᓇ ᐊᓯᔾᔨᕐᓂᐅᔪᖅ ᐱᕈᖃᑦᑕᖅᑐᓂ 
ᒥᑭᓛᓂ ᑲᐳᓐᖓᑎᓯᖃᑦᑕᕐᒪᑦ.

• ᓇᔪᒐᐃᑦ: ᓯᑯ ᐊᔾᔨᒌᖃᑦᑕᖏᒃᑲᓗᐊᖅᑎᓪᓗᒍ ᐅᑭᐅᒥᑦ ᐅᑭᐅᒧᑦ ᑖᓐᓇ ᓴᕐᕙᖅ ᐱᑲᐃᓚᓱᓱᐊᖅ ᐆᒪᔪᖃᑦᓯᐊᕐᒪᑦ 
ᑎᖕᒥᐊᕈᓰᑦ ᐳᐃᔩᑦ ᐊᐅᔭᒃᑯᑦ ᐅᑭᐅᒃᑯᓪᓗ.

• ᐳᐃᔩᑦ ᕿᓇᓗᒐᐃᑦ: ᐊᔾᔨᒌᖃᑦᑕᖏᓐᓂᖏᓐᓄᑦ ᐳᐃᔩᑦ ᑐᑭᓯᔭᐅᒃᑲᓐᓂᕆᐊᓖᑦ ᑲᓇᑕᒥ. ᒫᓐᓇᓕ ᐊᕐᕖᑦ ᐳᐃᔨᐅᔪᓂᒃ 
ᐊᒥᓱᓐᖑᐸᓪᓕᐊᔪᑐᐊᑦ. 

• ᑮᓇᐅᔭᓕᐅᕐᓂᕐᒧᑦ ᐱᔭᐅᓇᓱᒃᑐᑦ: ᑕᒪᒃᑯᐊ ᓇᑖᕐᓇᐃᑦ ᑭᖑᐃᓪᓗ ᐊᔾᔨᒌᖃᑦᑕᖏᒻᒥᔪᑦᐃ ᓈᓴᐅᑎᑎᒍᑦ 
ᓱᕐᕋᒃᐸᓪᓕᐊᖏᑦᑐᑦ.

• ᓂᕿᒋᔭᐅᕙᒃᑐᐃᑦ ᐃᖃᓗᐃᑦ: ᐃᖃᓗᒃᐲᑦ ᐊᒻᒪᓗ ᐊᔾᔨᑲᓴᖏᑦ ᐅᐊᓕᓂᕐᒥᑦ ᓂᕿᒋᔭᐅᖃᑦᑕᕐᒪᑕ ᐅᑭᐅᖅᑕᖅᑑᑉ 
ᑕᕆᐅᖓᓂ. ᑕᒪᒃᑯᐊ ᐃᓚᖏᑦ ᐊᒥᓲᔪᓐᓃᖅᐹᓕᖅᑐᐃᑦ. ᑕᑯᔭᐅᒋᐊᓴᐅᓚᐅᕐᒪᑦ ᖃᓄᐃᑦᓱᓐᓂᖅᐹᓪᓕᐊᔪᑦ.

ᐊᔪᕐᓇᕈᑎᒃ ᐊᓯᔾᔨᕐᓂᕐᒥᑦ: 
• ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᖅ ᐊᕙᑎᒥᑦ ᐊᒻᒪᓗ ᑕᕆᐅᕐᒥᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐊᔪᕐᓇᖅᑐᐊᓗᒃ ᐱᔾᔪᑎᖃᖅᖢᓂ 

ᐊᕐᕌᒍᑕᒫᑦ ᐊᓯᔾᔨᒌᖃᑦᑕᖏᒻᒪᑦ ᐊᑯᓂᐅᔪᒧᓪᓗ. ᖃᐅᔨᓴᕐᓂᖅ ᑲᔪᓯᓯᒪᔭᕆᐊᓕᒃ 20 ᐊᕐᕌᒍᓄᑦ ᑐᑭᓯᑦᓯᐊᕈᒪᓪᓗᓂ 
ᓯᓚᐅᑉ ᐃᓕᖅᑯᓯᐊ ᐊᑐᐊᒐᕆᓪᓗᒍ. ᐊᑯᓂᐅᔪᒧᑦ ᑲᑎᖅᓱᐃᔨᒪᓐᖏᓐᓇᑉᑕ ᖃᐅᔨᓴᕈᑕᐅᔪᓄᑦ ᖃᐅᔨᓴᑦᓯᐊᕈᓐᓇᕐᓂᕐᒥᑦ 
ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖏᓐᓂ.

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖓ

ᑭᖑᒃᐸᐃᑦ ᐃᑳᖅᑐᕆᐊᕐᒥ/ᐊᒡᓖᑦ. (ROV) ᐊᔾᔨᓕᐅᖅᑕᖅ ᐅᖓᓯᒃᑐᒥᒃ SuMO-ᑯᑎᒍᑦ ᐊᐅᓚᑕᐅᔪᓂᒃ ᐃᖏᕐᕋᔪᓐᓇᖅᑐᒃᑯᑦ. 
ᐊᔾᔨᓕᐊᖏᑦ: ArcticNet-CSSF-DFO

5 | ᐅᑭᐅᖅᑕᖅᑑᑉ ᐊᓯᔾᔨᖃᑦᑕᕐᓂᖓ
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ᐸᓯᐱᒃ ᑕᕆᐅᕐᔪᐊᖓ ᑰᒻᒪᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖓᓐᓄᑦ 
ᓂᕿᒃᓴᓕᔭᖅᖢᓂ ᐃᖅᑲᕐᒥᑦ. ᑕᒪᓐᓇ ᐸᓯᐱᒃ ᑕᕆᐅᖓ 
ᓰᕐᓇᓂᖅᓴᖅ 20 ᐊᕐᕌᒍᓂᒃ, ᑕᒪᓐᓇ ᓰᕐᓇᖅᓯᕙᓪᓕᐊᔪᖅ 
ᑲᓇᑕᐅᑉ ᑕᕆᐅᖓ. ᖃᐅᔨᓴᕐᓂᖅ ᑕᒪᑐᒥᖓ ᐃᒪᕐᒥᑦ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥᑦ ᐅᑭᐅᖓᓄᑦ ᐱᒻᒪᕆᐅᔪᖅ 
ᑐᑭᓯᔪᒪᓗᓂ ᖃᓄᖅ ᑕᕆᐅᖑᔪᐃᑦ ᐊᓯᔾᔨᐸᓪᓕᐊᑎᓪᓗᒋᑦ 
ᐊᒻᒪᓗ ᖃᓄᖅ ᑕᒪᓐᓇ ᐊᒃᑐᐊᓂᖅ ᐃᒃᐱᒋᓇᔭᕐᒪᖔᑎᒍᑦ 
(ᐊᔾᔨ 14).

ᐆᒪᔪᐃᑦ ᐊᐅᓪᓛᕐᓂᖏᑦ ᓇᓗᓇᐃᖅᓯᖃᑦᑕᖅᑐᐃᑦ 
ᖃᖓ ᐅᑭᐅᖅ ᐃᓗᐊᓂ ᓇᓂᖃᑦᑕᕐᒪᖔᑕ (ᐃᑦᓯᕕᒃ 
ᐆᒪᔪᖃᕐᓂᖅ, ᒪᒃᐱᒐᖅ 27). ᖃᐅᔨᔭᐅᓵᓚᐅᕐᒥᔪᖅ 
ᐃᖃᓗᒃᔪᐊᑦ ᓄᖃᑕᕐᓂᖏᑦ ᕿᑭᖅᑖᓘᑉ ᑲᓇᖕᓈᓂ 
ᐊᑯᑭᑦᑑᑉ ᑲᓇᓐᓈᓄᑦ. ᑎᖕᒥᐊᕈᓰᑦ ᐊᐅᓚᓂᖏᑦ 
ᖃᐅᔨᔭᐅᕙᓪᓕᐊᑐᐃᓐᓇᖅᑐᐃᑦ, ᐊᒻᒪᓗ ᐃᖃᓗᐃᑦ 

ᐳᐃᔩᓪᓗ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓄᑦ. ᓇᑖᕐᓇᑦ 
ᐊᐅᓛᕐᓂᖏᑦ ᑮᓇᐅᔭᓕᐅᕈᑕᐅᔪᖅ ᖃᐅᔨᓴᖅᑕᐅᔪᑦ ᓱᓕ 
ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᖢᖓᓂ ᐊᐅᓪᓛᖃᑦᑕᖅᑐᐃᑦ ᓂᐅᐸᐅᓛᑦ 
ᑕᕆᐅᖓᓐᓄᑦ ᐊᐃᔅᓛᒧᓪᓗ. 

ᐳᐃᔩᑦ ᓯᑯᒧᑦ ᓄᖅᑲᖅᑎᑕᐅᔪᓐᓇᐃᖅᑐᐃᑦ. ᐃᓄᐃᑦ 
ᐊᖑᓇᓱᒃᑏᑦ ᑕᑯᖃᑦᑕᖅᓯᒪᔪᐃᑦ ᓯᑯᒥᑦ ᐊᔪᖅᓯᒃᑳᖓᑕ 
(ᓴᓂᕌᓂ: ᐊᔪᖅᓯᑦᑐᐃᑦ, ᒪᒃᐱᒐᖅ 26). ᐊᓯᐊᒍᓪᓕ 
ᓯᑯᖃᓐᖏᓂᖅᓴᐅᓕᖅᑎᓪᓗᒍ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ 
ᐊᔾᔨᐅᖏᑦᑐᖅ ᐊᔪᓚᐅᖅᑐᑦ ᑎᑭᖃᑦᑕᓕᕐᒪᑕ. 
ᐆᒃᑑᑎᒋᓪᓗᒍ ᐋᕐᓗᐃᑦ ᓇᒧᑐᐃᓐᓈᕐᓂᖅᓴᐅᓕᖅᑐᐃᑦ 
− ᕼᐊᑦᓵᓐ ᐲᒧᓗᐊᖅᑕᐅᖅ. ᑕᒪᓐᓇ ᐋᕐᓗᖃᓕᕐᓂᖅ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐊᒃᑐᐃᖃᑦᑕᕐᒪᑦ ᐊᓯᖏᓐᓂ 
ᐳᐃᔨᐅᔪᓂᒃ ᕿᒫᔭᕋᓱᒃᑎᓪᓗᒋᑦ ᓂᕆᔪᒪᔪᓂᒃ (ᐴᖅᓯᒪᔪᖅ 
ᐊᕗᖓᑲᓐᓂᖅ ᐊᐅᓪᓛᖅᑕᓕᐊᓂᖅ, ᒪᑉᐱᒐᖅ 26). 

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓ ᐃᖕᒥᒍᑦ ᑕᐅᑐᑦᑕᐅᔪᓐᓇᖏᑦᑐᖅ, ᑲᓇᑕᐅᑉ ᐃᒪᖏᑦ ᐊᑕᓂᖃᖅᑐᐃᑦ ᓯᓚᕐᔪᐊᕐᒥᑦ 
ᑕᕆᐅᕐᔪᐊᖑᔪᐃᑦ ᑕᕆᐅᖅ ᑰᖃᑦᑕᖅᐳᖅ ᐊᓪᓚᓐᑎᒃ ᐊᒻᒪᓗ ᑕᓯᐱᒃ ᑕᕆᐅᕐᔪᐊᖏᓐᓂ. ᓯᑯᒃ ᐊᒻᒪᓗ ᑐᕙᖅ ᐅᖓᓯᑦᑐᒧᑦ 
ᐊᐅᓚᖃᑦᑕᖅᑐᐃᑦ; ᐊᓯᖏᓐᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ ᑎᑭᖃᑦᑕᕐᒥᔪᐃᑦ. ᑕᐃᒪᐃᓐᓂᖓᓄᑦ ᓴᓐᖏᔪᐃᑦ ᐊᒻᒪᓗ ᑕᒡᕕᓴᐅᑏᑦ 
(ᐃᓄᓐᓄᑦ ᐱᑎᑕᐅᔪᐃᑦ) ᐊᒃᑐᖅᓯᖃᑦᑕᕐᒪᑕ ᑲᓇᑕᐅᑉ ᑕᕆᐅᖏᓐᓂᑦ ᑕᒪᒃᑯᐊ ᓯᓚᕐᔪᐊᒥ ᓄᓇᓕᓐᓂᓪᓗ ᐱᔪᐃᑦ.

ᐃᖃᓗᒡᔪᐊᖅ ᒪᓕᒍᑎᓂᒃᑕᐅᔪᖅ ᑕᐅᕙᓂ ᓯᑳᑦᖑᓂᕋᖅᑕᐅᔪᒥ ᑲᖏᖅᑐᒥ, ᓄᓇᕗᑦ. 
ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᑭᐊᕙᓐ ᕼᐃᔾᔨᔅ-Kevin Hedges.
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ᑐᑭᓯᐊᓇᓱᒃᓱᒍ ᑕᒪᒃᑯᐊ ᐊᑕᑐᕋᐅᓂᖏᑦ ᓄᑖᖑᕙᑦ 
ᐅᕝᕙᓘᓐᓃᑦ ᐃᓕᖅᑯᓯᐅᕙᑦ ᐊᓯᔾᔨᕐᓂᐊᖅᑐᖅ ᐅᕝᕙᓘᓐᓃᑦ 
ᓱᖁᓯᔾᔮᓐᖏᓚᑦ ᑕᒪᒃᑯᐊ ᑲᒪᒋᔭᐅᔭᕆᐊᖃᖅᑎᓪᖢᒋᑦ 
ᐃᖃᓗᐃᑦ ᐊᒻᒪᓗ ᐳᐃᔩᑦ ᐊᒥᓲᓂᖏᑦ (ᐃᒪᖃᕐᓂᖅ 
ᑕᕆᐅᕐᒥᑦ ᐃᖃᓗᒃᐱᓄᑦ).

ᐊᕐᕋᒍᓕᒫᖅ

ᐊᐅᔭᒃᑯᑦ/ᐅᑭᐊᓵᒃᑯᓪᓗᓐᓃᑦ ᑭᓯᐊᓂ

ᐅᑭᐅᒃᑯᑦ/ᐅᐱᕐᖔᒃᑯᓪᓗᓐᓃᑦ ᑭᓯᐊᓂ

ᓂᕿᒃᓴᖅᓯᐅᐸᒃᑐᑦ ᐆᒪᔫᖃᑎᒥᓂᒃ ᐆᒪᔪᐃᑦ 
ᑕᕆᐅᕐᒥᐅᑕᐃᑦ ᑎᑭᓯᒪᖃᑦᑕᓕᖅᓱᑎᒃ 

ᐃᒪᕐᓂᒃ ᐊᕐᕋᒍᒥ

ᐱ
ᕈ

ᕈ
ᑕ

ᐅ
ᕙ

ᒃᑐ
ᑦ

ᓂ
ᕿ

ᒃᓴ
ᔭᕐ

ᓄ
ᑦ

ᐱᕈᕈᑕᐅᕙᒃᑐᑦ 
ᐃᖃᓗᒡᔪᐊᑦ 

ᐱᑕᖃᓲᖑᓕᖅᑐᑦ 
ᐱᖓᖕᓇᖅᐸᓯᐊᓂ 

ᑕᓪᓗᕈᑎᐅᑉ ᐃᒪᖓᓂ

ᕿᖓᓖᑦ ᒥᑏᑦ ᑎᑭᓴᖅᐳᑦ 
ᐊᑯᑭᑦᑐᕐᓄᑦ, ᑲᓚᖡᑦ 

ᓄᓇᖓᓄᑦ

ᐊᕐᕖᑦ ᓅᖃᑦᑕᓕᖅᑐᑦ ᑕᒪᐅᖓ 
ᑲᓇᖕᓇᖅᐸᓯᐅᓂᖓᓄᑦ ᖁᑦᑎᒃ�ᒧᑦ 

ᐅᑭᐅᖅᑕᖅ�ᓂᕐᒧᑦ ᐊᒻᒪᓗ ᕼᐊᑦᓴᓐᐱᑉ 
ᑕᕆᐅᖏᓐᓄᑦ, ᓈᒻᒪᒍᓐᓃᕈᑕᐅᕐᔪᐊᖃᑦᑕᖅᑐᑦ 
ᐊᓯᖏᓐᓄᑦ ᑕᕆᐅᕐᒥᐅᑕᓄᑦ ᐆᒪᔪᓄᑦ ᐳᐃᔨᓄᑦ

pH-ᖃᕐᓂᖏᓐᓄᑦ ᐃᒪᖏᑦ ᐸᓯF
ᐃᒃᒥᖔᖅᑐᑦ ᑕᕆᐅᕋᓗᐊᓂᒃ 

ᐊᑯᑉᐸᓪᓕᐊᓗᑎᒃ ᐅᑭᐅᖅᑕᖅ�ᑉ 
ᑕᕆᐅᖑᓂᖓᓄᑦ 

ᕿᑐᒪᒃᑎᑦᑎᕙᓪᓕᐊᓂᖅᓴᐅᕙᓕᖅ
ᑐᖅ ᐊᕙᓗᖏᓐᓃᑐᓂᒃ

ᓇᐅᔭᐃᑦ ᑎᑭᓴᖅᐸᒃᑐᑦ 
ᐅᑭᐅᖅᑕᖅᑐᖅᐸᓯᐅᓂᕐᒧᑦ 

ᑕᐅᕙᖔᖅᓯᒪᓪᓗᑎᒃ 
ᑕᕆᐅᕋᓗᐊᓂᒃ ᒥᐊᒃᓯᑰ

ᖃᐅᔨᒪᔭᐅᓂᖏᑦ ᐊᑕᖃᑎᒌᖕᓂᖏᑦ ᑕᕆᐅᕌᓗᐃᑦ ᐅᑭᐅᖅᑕᖅᑐᖅᐸᓯᖕᒧᑦ ᐃᒪᕐᓄᑦ ᐱᑕᖃᕆᐊᖃᖅᐳᑦ 
ᑐᑭᓯᐅᒪᔭᐅᓂᐊᕈᑎᒃ ᐊᐅᓚᑕᐅᔪᓐᓇᕐᓂᐊᕈᑎᒡᓗ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓕᖅᑐᑦ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᐆᒪᔪᐃᓪᓗ ᐊᕙᑎᖏᓪᓗ ᐊᒃᑐᖅᑕᐅᓯᒪᕙᒃᑐᑦ ᓴᓂᓕᕆᕙᒃᑕᖏᓐᓄᑦ

ᐊᔾᔨ 14: ᖃᐅᔨᕙᓪᓕᐊᔭᐅᕗᖅ ᐅᓂᒃᑳᖅᐳᖅ ᐊᒻᒪᓗ ᓄᓇᓐᖑᐊᑎᒍᑦ ᑕᕆᐅᖑᔪᐃᑦ ᐳᐃᔨᓪᓗ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. 
ᑕᕆᐅᕌᓗᖕᒥ ᐊᒃᑐᐊᑐᕋᐅᓐᓂᖏᑦ ᐳᐃᔩᑦ ᐊᒻᒪᓗ ᐊᓯᖏᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᓇᒧᑐᕿᐃᓐᓈᖃᑦᑕᖅᑐᓱᑦ ᐊᒥᓲᒻᒪᑕ.
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ᔭᒐᐃᓂᖅ
ᐆᒪᔪᐃᑦ ᐊᒥᓱᐃᑦ ᐋᒃᑐᐊᖃᓯᒌᖕᒪᑕ 
ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ. ᑕᒪᓐᓇ 
ᐊᒃᑐᐊᖃᑎᒌᓐᓂᖃᕈᓐᓃᖅᐸᑦ ᑐᖁᕋᕐᓂᕐᒧᑦ 
ᐱᔪᓐᓇᕐᒪᑕ. ᐱᒻᒪᕆᐅᓛᖑᔪᖅ ᑕᒪᒃᑯᐊ ᕿᓇᓗᒐᐃᑦ 
ᓯᒃᑯᔾᔭᐅᖃᑦᑕᖅᑎᓪᓗᒋᑦ ᐅᑐᑎᓐᖏᓐᓂᕐᒥᓂᒃ 
ᐅᑭᐊᒃᓵᒃᑯᑦ. ᖃᐅᔨᒪᓐᓇᖏᑦᑐᖅ ᑕᐃᒪᓐᓇᐃᒐᔪᖕᒪᖔᖅ 
ᑭᓯᐊᓂ 2008 ᐊᒻᒪᓗ 2015 ᒪᕐᕉᒃ ᐊᔾᔨᒌᓐᖏᑦᑑᒃ 
ᑐᒑᓕᖕᓂᒃ ᓯᒃᑯᓴᐅᔪᖃᖅᓯᒪᓚᐅᖅᑐᖅ ᑕᓪᓗᕈᑎᒥ. 
ᑕᑯᔪᖃᖃᑦᑕᖅᓯᒪᔪᖕᒥᔪᖅ ᕿᓇᓗᒐᕐᓂᑦ ᐊᒻᒪᓗ ᐋᕐᓗᐃᑦ 
ᐊᔪᖅᓯᓯᒪᔪᐃᑦ ᓯᑭᒧᑦ.

ᐅᖓᓯᒃᑐᐊᓗᒻᒧᐊᕙᓪᓕᐊᓂᖅ

ᒫᓐᓇᓵᖅ ᑕᑯᔭᐅᒐᔪᓚᐅᓐᖏᑦᑐᐃᑦ ᑕᕆᐅᕐᒥ 
ᑕᑯᔭᐅᕙᓪᓕᐊᓂᖅᓴᐅᖕᒪᑕ − ᑕᒪᓐᓇ ᖃᓕᕇᒃᑐᒥᑦ 
ᐅᑭᐅᖅᑕᖅᑐᒧᑦ ᑐᖁᑦᓯᓗᑎᒃ ᓂᕆᕙᒃᑐᐃᑦ ᐊᕙᑎᖏᓪᓗ. 
ᑕᒪᒃᑯᐊᓕ ᐃᖃᓗᐃᑦ ᐸᓯᐱᒃ ᓵᒪᓐ ᐋᕐᓗᐃᑦ 
ᐊᒻᒪᓗ ᖃᐃᕈᓖᑦ ᓄᑖᖑᓐᖏᑦᑐᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ, 
ᐊᒥᓲᓂᖏᑦ ᐊᒻᒪᓗ ᓄᑖᒧᑦ ᓇᒧᓐᖓᐅᕙᓪᓕᐊᓂᖏᑦ 
ᐱᕙᓪᓕᐊᔪᐃᑦ. ᐃᓄᐃᑦ ᓄᓇᓕᖕᓂᑦ ᖃᐅᔨᔭᖏᑦ 
ᐊᒻᒪᓗ ᖃᐅᔨᓴᖅᑏᑦ ᑐᑭᓯᕚᓪᓪᓕᕐᓇᖃᑦᑕᖅᑐᑦ 
ᖃᓄᖅ ᑕᒪᐅᖓᐅᕙᓪᓕᐊᓂᖏᑦ ᐃᒃᐱᒋᔭᐅᖕᒪᖔᑕ 
ᑕᒫᓂᕐᒥᐅᑕᓄᑦ.

Phantom DJI4 ᖃᖓᑕᔫᕋᓛᒃᑯᑦ ᐊᔾᔨᓕᐅᖅᑕᐅᔪᑦ ᐱᖓᓲᔪᖅᑐᑦ 
ᕿᓇᓗᒐᐃᑦ, ᐃᓱᐃᑦᑐᕐᒥ, ᓄᓇᕗᑦ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ
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ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐆᒪᔪᖃᕐᓂᐅᔪᑦ

ᑕᒪᒃᑯᐊ ᒪᓕᒃᖢᒋᑦ ᐊᑕᐅᓯᐅᓈᖅᑐᖅᓯᒪᓪᓗᑎᒃ 
ᑕᕆᐅᕐᒥᐅᑕᐃᑦ ᓇᓗᓇᐃᖅᓯᖃᑦᑕᖅᐳᑦ ᖃᓄᖅ 
ᑲᑎᖃᑦᑕᕐᒪᖔᑕ ᐊᓯᖏᑦ ᐊᒻᒪᓗ ᓯᑯᒥᑦ. ᒪᓕᒃᖢᒋᑦ 
ᐊᐅᓪᓛᕐᓂᖏᑦ ᑐᑭᓯᕙᓪᓕᐊᓇᖅᑐᑦ ᐃᖃᓗᖕᓂᑦ, 
ᐳᐃᔨᓂᒃ, ᓇᓄᐃᓪᓗ ᐊᒻᒪᓗ ᑎᖕᒥᐊᕈᓰᑦ 
ᖃᐅᔨᕙᓪᓕᐊᓇᖅᑐᐃᑦ ᖃᓄᖅ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᑕ ᐊᐅᓪᓛᕐᓂᖓ ᐊᓯᖏᑦ ᑕᕆᐅᑉ 
ᑕᐅᑐᒃᖢᒋᑦ. ᑕᒪᒃᑯᐊ ᐊᐅᓪᓚᕐᓂᖏᓐᓂ ᒪᓕᓐᓃᑦ 
ᓇᓗᓇᐃᕈᑕᐅᖃᑦᑕᕐᒪᑕ ᐆᒪᔪᖃᕐᓂᐅᔪᓂᒃ − ᑕᒪᒃᑯᐊ 
ᐊᒥᓱᓄᑦ ᐅᐸᒃᑕᐅᖃᑦᑕᖅᑐᐃᑦ ᐊᒻᒪᓗ ᐅᑎᖅᑖᖅᑐᐃᑦ 
ᐊᒥᓱᐃᑦ. ᑕᒪᒃᑯᐊ ᐆᒪᔪᖃᕐᓂᐅᔪᐃᑦ ᐱᒻᒪᕆᐅᔪᐃᑦ 
ᓂᕿᑖᕐᕕᐅᓪᓗᒃ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖓᓐᓂ 
ᐊᒻᒪᓗ ᑕᐃᒪᓐᓇᐃᑦᑐᐃᑦ ᓄᓇᐃᑦ ᑕᕆᐅᕐᓘᓐᓃᑦ 
ᓄᑭᖃᕐᕕᐅᕗᑦ ᐃᓪᓗᒧᑦ ᓯᓚᒻᒧᑦ ᐅᑭᐅᖅᑕᖅᑑᑉ 
ᑕᕆᐅᖏᓐᓂ.

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑑᓂᖓᓂ ᐊᐅᔭᒃᑯᑦ, ᑕᑯᓪᓗᒋᑦ 
ᐊᓂᕐᓂᖃᖏᓂᕐᒥ ᓄᓇᕐᔪᑉ ᐊᕙᑖᓂᒃ. ᐊᔾᔨᓕᐊᖏᑦ: NASA.
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ᖃᐅᔨᕙᓪᓕᐊᓂᖅ ᐆᒪᔪᐃᑦ ᐊᒃᑐᐊᑐᕋᐅᑎᓂᖏᓐᓂ:
• ᓄᑖᑦ ᖃᐅᔨᔭᐅᕙᓪᓕᐊᔪᐃᑦ:

• ᐃᖃᓗᕐᔪᐊᑦ ᐊᐅᔾᓛᖃᑦᑕᕐᓕᖏᑦ ᐊᑯᑭᑦᑑᑉ ᐅᐊᓐᓇᖓᓄᑦ
• ᓇᑖᕐᓇᐃᑦ ᓅᖃᑦᑕᕐᓂᖏᑦ ᐃᑲᓐᓂᖅᓴᒧᑦ ᐅᑭᐊᒃᓵᒃᑯᑦ
• ᐃᖃᓗᒃᐱᐅᔮᖅᑐᐃᑦ ᑖᓕᕚᑕᓐ ᐅᐊᓕᓂᕐᒥ ᐊᐅᓪᓛᖃᑦᑕᓕᖅᑐᐃᑦ ᐅᖓᓱᓯᓐᓂᖅᓴᒧᑦ ᐊᐅᔭᒃᑯᑦ 

ᖃᐅᔨᔨᒪᔭᐅᓚᐅᖅᑐᒥᑦ. ᓯᑐᕕᒥᒻᒥᓂᒃ ᐅᖓᓯᓱᒃᑐᒧᑦ ᐊᐅᓪᓛᖃᑦᑕᓕᖅᑐᑦ. 
• ᖃᐅᔨᒪᓂᖅ ᐃᖃᓗᐃᑦ ᐊᐅᓪᓛᕐᓂᖏᓐᓂ ᐊᑐᖅᑕᐅᖃᑦᑕᕐᒪᑦ ᐃᓱᒪᓕᐅᕈᑕᐅᑎᓪᓗᒋᑦ ᑮᓇᐅᔭᓕᐅᕈᑏᑦ (ᓇᑖᕐᓇᐃᑦ, 

ᐊᐅᐸᓗᒃᑐᐃᑦ ᐃᖃᓗᐃᓪᓗ) ᐊᒻᒪᓗ ᖃᓄᖅ ᓴᐳᒻᒥᔭᐅᓇᔭᕐᒪᖔᑕ ᐊᒥᓲᖏᑦᑐᐃᑦ ᐊᒻᒪᓗ ᐅᓗᕆᐊᓇᖅᑐᒦᑦᑐᐃᑦ (wolf 
fish). ᐊᔾᔨᒋᔭᐅᖏᑦᑐᑦ, ᑕᒪᒃᑯᐊ ᐊᐅᓛᕈᓯᖏᑦ ᑕᕆᐅᕐᒥᐅᑕᐃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐱᔾᔪᑎᖃᓗᐊᓐᖏᑦᑐᐃᑦ 
ᓯᑯᒥᑦ ᑭᓯᐊᓂ ᓇᒧᓐᖓᐅᓂᖏᑦ ᐃᒪᐅᑉ ᓂᒡᓕᓇᕐᓂᖓᓂ / ᐆᓇᕐᓂᖓᓂ ᐊᒻᒪᓗ ᓱᓇᖃᕐᒪᖔᑦ ᓂᕿᒋᔭᐅᔪᓂᑦ. 

ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᐅᑉ ᐊᒃᑐᐊᑐᕋᐅᑎᓂᖏᑦ:
• ᑕᕆᐅᕐᔪᐊᖅ ᐸᓯᐱᒃ ᐆᓴᓐ ᐊᑕᓂᐊ: ᑕᒪᓐᓇ ᑰᖃᑦᑕᖅᑐᖅ ᖁᒻᒧᑦ ᐅᐊᓕᓂᐅᑉ ᑕᕆᐅᖓᓄᑦ ᐅᕋᓴ ᐊᑯᓐᓂᐊᒍᑦ ᑎᑭᖃᑦᑕᖅᑐᖅ 

ᒫᓐᓇ ᓰᕐᓇᕐᓂᖅᓴᐅᔪᖅ, ᑕᕆᐅᑦ ᐊᑐᐊᑐᕋᑐᑎᓂᖏᓐᓂ ᓇᓗᓇᐃᖅᓯᔪᖅ.

• ᐊᕙᑎᐅᑉ ᐊᒃᑐᐊᕋᐅᑎᓂᖏᑦ: ᒪᓕᒃᖢᒋᑦ ᓇᕗᐃᑦ ᐊᐅᓪᓛᕐᓂᖏᑦ ᖃᐅᔨᓇᖅᑐᖅ ᐊᔾᔨᒌᓐᖏᑦᑐᐃᑦ ᐆᒪᔪᖃᕐᓂᐅᔪᐃᑦ 
ᐊᐅᔭ−ᐅᑭᐊᒃᓵᖅ ᐅᕝᕙᓘᓐᓃᑦ ᐅᑭᐅᖅ ᐅᐱᕐᖔᖅ ᑕᒪᒃᑯᐊ ᖃᐅᔨᓴᕐᓃᑦ ᓇᓗᓇᐃᖅᖅᓯᖃᑦᑕᖅᐳᑦ ᖃᓄᖅ ᐊᕙᑎᖓ 
ᓴᐳᒻᒥᔭᐅᔭᕆᐊᖃᕐᒪᖔᖅ.

• ᐋᕐᓗᐃᑦ ᓇᒧᓐᖓᐅᓂᖏᑦ: ᓯᑯᐃᕈᑎᕙᔾᓪᓕᐊᑎᓪᓗᒍ ᐱᔪᓐᓇᖅᓯᑦᓯᕙᓪᓕᐊᕗᑦ ᐋᕐᓗᓂᑦ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ ᐊᒻᒪᓗ ᕼᐊᑦᓴᓐ 
ᐲᒧᑦ, ᑕᒪᒃᑯᐊ ᓂᕿᖃᖅᐸᖕᒪᑕ ᐳᐃᔨᓂᒃ (ᐊᕐᕕᑦ, ᑑᒑᓖᑦ ᑭᓇᓗᒐᐃᑦ, ᓇᑦᓰᑦ).

• ᓄᓇᓖᑦ ᐃᓚᐅᖃᑕᐅᓕᖅᑕ: ᑐᕙᖃᑦᓯᐊᕐᓂᖅ ᐱᒻᒪᕆᐅᕗᖅ ᐃᓄᖕᓄᑦ ᐊᒻᒪᓗ ᓯᒡᔭᖅᐸᓯᖕᒥ ᐊᖑᓇᓱᒃᑐᐃᑦ ᐊᒥᓱᐃᑦ ᓄᓇᓖᑦ 
ᐅᑭᐅᖅᑕᖅᑐᒥ ᑕᒪᓐᓇᓗ ᐃᓚᖃᕆᕗᖅ ᑮᓇᐅᔭᓕᐅᕈᑎᓂᒃ ᓇᑖᕐᓇᐃᑦ ᐸᓐᓂᖅᑑᑉ ᑲᖏᖅᑐᐊᓗᐊᓂ, ᐊᓯᔾᔨᖅᐸᓪᓕᐊᔪᖅ 
ᓯᑯ ᐅᓗᕆᐊᓇᕐᓂᕐᒧᑦ ᑎᑭᑎᑦᓯᖃᑦᑕᕐᒪᑦ ᐅᓗᕆᐊᓇᖅᑐᒥᑦ, ᓂᕿᖃᑦᓯᐊᖏᓐᓂᕐᒧᑦ ᐊᒻᒪᓗ ᐊᑭᑦᑐᖅᐸᓪᓕᐊᓂᕐᒧᑦ 
ᓄᓇᖃᖅᑳᖅᑐᓄᓪᓗ.

• ᓯᓚᕐᔪᐊᒥᐅᑕᐅᖃᑎᕗᑦ: ᓯᑯᖃᓐᖏᓐᓂᖅᓴᐅᓕᖅᑎᓪᓗᒍ ᐊᔪᕐᓇᕈᓐᓂᐹᓪᓕᖅᑐᖅ ᐅᒥᐊᓐᓄᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᑕᕆᐅᖏᓐᓄᑦ ᐱᓗᐊᖅᑐᒋᑦ ᐅᒥᐊᕐᔪᐊ ᐳᓛᖅᑐᓖᑦ ᐊᒻᒪᓗ ᐅᒥᐊᖅᑐᓐᖑᐊᑐᐃᓐᓇᖅᑐᐃᑦ. ᐊᒥᐊᕐᔪᐊᖃᒃᑲᓐᓂᖅᑐᑦ 
ᓂᐱᖃᕐᓂᖅᓴᐅᕗᖅ ᐃᒪᕐᒦᑦᑐᓄᑦ ᐃᓚᖏᑦ ᐱᓗᐊᖅᖢᒋᑦ.

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐃᓚᒋᑦᑐᐃᑦ

ᐊᕐᕕᒃ ᑕᐅᕙᓂ ᑕᓯᐅᔭᕐᒥ, ᐃᓐᓈᓗᖕᒥ, ᓄᓇᕗᑦ. 
ᐊᔾᔨᓕᐊᖏᑦ: ᒪᐃᔭ ᒐᓵᓪ-Maha Ghazal.
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7 ᐊᐅᓚᑦᓯᖃᑎᒌᖕᓂᕐᒧᑦ

ᐊᐅᓚᑦᓯᖃᑎᒌᖕᓂᕐᒧᑦ

ᐅᐊᓕᓂᕐᒥ ᓯᒡᔭᖓ ᓱᕈᖅᐸᓪᓕᐊᖕᒪᑦ ᐊᐅᖃᑕᓕᖢᓂ ᐊᒻᒪᓗ 
ᐊᑯᐊ ᐊᑲᐅᔪᓐᓃ ᑭᐱᓯᒪᖃᑦᑕᕐᒪᑦ ᐊᖁᒻᒥᑦ ᑕᕆᐅᕐᒧᑦ ᐃᖃᓗᓐᓄᑦ 
ᐃᓄᓐᓄᓪᓗ (ᐊᔾᔨ 15). ᐊᕌᒎᑦ 20/30−ᖑᔪᑦ ᓯᒡᔭ ᓴᕈᖅᓯᒪᔪᖅ 
ᑕᐱᒃᖢᒍ ᐊᒥᓱᓂᑦ ᐅᐊᓕᓂᐅᑉ ᑕᕆᐅᖓᓂ.

ᑕᒪᓐᓇ ᓯᔾᔭ ᐊᓱᔾᔨᒌᓐᖏᑦᑐᓂᑦ ᐃᖃᓗᖃᖅᑐᖅ. ᑐᑭᓯᐊᓂᖅ 
ᖃᓄᖅ ᐃᒪᖅ ᐃᖃᓗᐃᑦ ᐃᓚᖏᑦ ᒪᔪᖃᑦᑕᖅᑐᐃᑦ (ᐅᑭᐅᖅᑕᖅᑐᒥ 
ᐊᐅᔭᒃᑯᑦ ᑕᕆᐅᕐᒥ) ᐃᖃᓗᓐᓄᑦ ᐱᒻᒪᕆᐅᕗᖅ ᓴᐳᒻᒥᓂᐊᕈᑉᑕ 
ᐊᒻᒪᓗ ᐃᓱᒪᓕᐅᕈᑎᖃᖃᑦᑕᕐᓗᑕ ᓂᕿᒋᔭᐅᔪᓂᒃ. ᑭᓯᐊᓂ 
ᖃᐅᔨᒃᑲᓐᓂᕆᐊᖃᖅᑐᒍᑦ ᕿᑐᕐᖏᐅᕐᕕᖏᑦ ᐊᒻᒪᓗ ᓇᔪᒐᖏᑦ 
ᐅᑭᐅᖅ ᐃᓗᐊᓂ. 

ᑲᑎᖅᓱᖅᐸᓪᓕᐊᔭᕗᑦ ᒫᓐᓇ ᐊᒻᒪᓗ ᑭᖑᓂᑉᑎᓐᓂ ᓄᓇᓕᓐᓂᑦ 
ᐊᖑᓇᓱᒃᑎᓄᑦ ᐱᐅᓯᕚᓪᓕᐊᖏᓐᓇᖅᑐᖅ ᑐᑭᓯᐅᒪᖃᑎᒌᓂᕐᒧᑦ 

ᓯᒡᔭᐃᑦ ᐃᖃᓗᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐱᑖᕆᔭᐅᕙᓪᓕᐊᔪᐃᑦ. ᓄᓇᓕᖕᓂᑦ 
ᐊᐅᓚᑕᐃᑦ ᐊᒻᒪᓗ ᓄᓇᓕᓐᓂᑦ ᐊᐅᓚᑕᐃᑦ, ᓲᕐᓗ ᑲᑎᖅᓱᐃᓂᖅ 
ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂ, ᓄᑖᒥᑦ ᐊᒻᒪᓗ ᐱᓱᑐᖃᕐᒥᑦ 
ᖃᐅᔨᒪᓂᕐᒥᑦ ᓯᒡᔭᐃᑦ ᒥᒃᓵᓄᑦ. ᐃᓄᐃᑦ ᖃᐅᔨᒪᔭᖏᑦ ᐅᓂᒃᑳᖅᑐᐃᑦ 
ᐱᑕᖃᖅᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᓲᕐᓗ (ᐃᖃᓗᕋᓛᑦ ᐊᒻᒪᓗ ᐋᕐᓗᐃᑦ 
ᐆᒃᑑᑎᒋᓗᒋᑦ) ᓇᓗᓇᖃᑦᑕᕐᓂᐅᑉ ᓯᒡᔭᖅᐸᓯᐅᑉ ᓯᑯᖏᓐᓂ, ᐊᒻᒪᓗ 
ᓯᓚ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑎᓪᓗᒍ ᐊᕐᕌᒍᓂᒃ (ᐃᑦᓯᒃᕕᒃ: ᓄᓇᓕᖕᓂᑦ 
ᖃᐅᔨᓴᕐᓂᖅ, ᒪᒃᐱᒐᖅ 30). ᓄᓇᓕᓐᓂᑦ ᐃᖃᓗᒍᓱᒃᑏᑦ ᐅᐊᓕᓂᕐᒥᑦ 
ᐱᓗᐊᖅᑐᒥ ᑦᖃᐅᔨᓴᕐᓂᒃᑯᑦ ᐸᓯᐱᒃ ᑕᕆᐅᖓᓐᓂ ᐃᖃᓗᐃᑦ 
ᑎᑭᑉᐸᓪᓕᐊᑐᐃᓐᓇᖅᑐᐃᑦ ᐸᓯᐱ ᓵᒪᓐ. ᑕᒪᒃᑯᐊ ᓵᒪᓐ ᐅᐊᓕᓂᕐᒥᑦ 
ᑕᑯᔭᐅᕙᓪᓕᐊᑎᓪᓗᒋᑦ ᖃᐅᔨᒪᓐᓇᖏᑦᑐᖅ ᕿᑐᕐᖑᐅᕐᒪᖔᑕ 
ᑕᕝᕙᓂ ᐅᑭᐅᖅᑕᖅᑐᒧᐊᖅᐸᓪᓕᐊᑎᓪᓗᒋᑦ.

ᑕᕆᐅᑦ ᓯᔾᔭᖅᐸᓯᖕᒥ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐃᓚᒋᔭᐅᕗᖅ ᓄᓇᖃᖅᑳᖅᑐᐃᑦ ᐃᓅᓇᓱᐊᕐᓂᖏᓐᓄᑦ. 
ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᒥ ᓄᓇᓖᑦ ᐊᑐᖃᑦᑕᖅᑐᐃᑦ ᑕᒪᒃᑯᓂᖓ ᑕᕆᐅᖑᔪᓂᑦ ᐊᒻᒪᓗ ᓯᒡᔭᖏᑦ ᒪᖃᐃᓐᓂᕐᒧᑦ 
ᑮᓇᐅᔭᓕᐅᕋᓱᐊᕐᓂᕐᒧᓪᓗ. ᓴᐳᒻᒥᓂᖅ ᐃᖃᓗᓐᓂ ᑕᕈᐅᕐᒥᐅᑕᓂᒡᓗ, ᐊᒻᒪᓗ ᐊᕙᑎᖁᑎᒋᔭᖓ ᓇᔪᖅᖢᒍ, ᑐᓐᖓᕕᒋᔭᐅᕗᖅ 
ᓄᓇᑖᕈᑕᐅᓯᒪᔪᐃᑦ ᐊᖏᕈᑎᖏᓐᓄᑦ ᐱᔾᔪᑎᖃᖅᑐᐃᑦ ᐊᐅᓚᑦᓯᖃᑦᑎᒌᓐᓂᕐᒧᑦ ᑲᑎᒪᔨᓂᑦ ᐊᐅᓚᓗᒋᑦ ᐃᖃᓗᐃᑦ ᐊᒻᒪᓗ 
ᐆᒪᔪᐃᑦ. ᐊᐅᓚᑦᓯᓃᑦ ᑕᐃᒪᓐᓇ ᐊᑕᓂᖃᖅᐳᑦ ᓯᑕᒪᑦ ᐃᓄᐃᑦ ᓄᓇᑖᕈᑎᖏᓐᓄᑦ ᑲᓇᑕᒥ (ᐃᓅᕕᐊᓗᐃᑦ, ᓄᓇᕗᑦ, ᓄᓇᕕᒃ, 
ᐊᒻᒪᓗ ᓄᓇᑦᓯᐊᕗᑦ) ᖃᐅᔨᒪᔭᕗᑦ ᐃᓄᐃᑦ ᓄᓇᖓ (ᐊᔾᔨ 2). ᑕᒪᓐᓇ ᐊᑐᕐᓂᖅ ᐃᓄᐃᑦ ᐊᒻᒪᓗ ᖃᑉᓗᓈᑦ ᖃᐅᔨᒪᔭᖏᓐᓂ 
ᐃᓱᒪᓕᐅᕈᑎᒋᓂᐊᕐᓗᒋᑦ ᐊᓯᔾᔨᐸᓪᓕᐊᔪᐃᑦ ᑲᓇᑕᐅᑉ ᓯᒡᔭᖏᑦ (ᐴᖅᓯᒪᔪᖅ: ᖃᐅᔨᒪᖃᑎᒌᖕᓂᖅ, ᒪᑉᐱᒐᖅ 30).

ᓯᒡᔭᖓᓂ ᐋᒎᑉ ᑕᓯᐅᔭᕐᔪᐊᖓᓂ, ᓄᓇᑦᓯᐊᕐᒥ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ, Dᐊᐅᓯ ᒪᒃᓂᑯᓪ-Darcy McNicholl.
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ᖃᐅᔨᒪᓕᕐᓂᖅ 
ᑲᑎᑦᓯᓂᖅ

ᐊᑐᐃᓐᓇᐅᓂᖓ ᐊᒻᒪᓗ ᐊᑐᖅᑕᐅᓂᖓ ᐃᓄᐃᑦ 
ᐊᒻᒪᓗ ᖃᑉᓗᓈᑦ ᖃᐅᔨᓴᖅᑕᖏᑦ ᐱᒻᒪᕆᐅᕗᑦ 
ᐅᐊᑦᓯᓂᕐᒧᑦ ᐃᓱᒪᓕᐅᕈᑕᐅᔪᓂᒃ ᑲᓇᑕᐅᑉ 
ᐅᑭᐅᖅᑕᖅᑐᖓᓂ. ᐃᓅᕕᐊᓗᐃᑦ ᐊᑐᖃᑦᑕᖅᑐᐃᑦ 
ᐃᓱᒪᓕᐅᕌᖓᒥᒃ ᕿᓇᓗᒐᓂᑦ ᖁᖏᐊᕈᒪᔪᓂᒃ 
ᐅᐊᓕᓂᐅᑉ ᑕᕆᐅᖓᓂ ᐊᒻᒪᓗ ᐃᖃᓗᒐᓱᒃᑐᐃᑦ 
ᓄᑖᕐᒥᑦ ᑐᒃᑑᔭᖅᑐᒧᑦ ᐊᖅᑯᑎᐅᓕᖅᑐᒥᑦ. ᑖᒃᑯᐊ 
ᖃᐅᔨᒪᓂᐅᔪᑦ ᐱᕈᖅᐸᓪᓕᐊᓂᖏᑦ ᑲᑎᖅᓱᐃᕗᑦ 
ᖃᐅᔨᒪᓂᕐᒥᑦ ᓇᑭᕈᓘᔭᖅ ᐃᓄᐃᑦ ᐊᒻᒪᓗ ᖃᐅᔨᓴᖅᑏᑦ 
ᖃᐅᔨᒪᓂᖏᑦ ᐊᑐᕆᐊᖃᕐᒪᑕ ᐃᓱᒪᓕᐅᕈᑕᐅᑎᓪᓗᒋᑦ 
ᐊᐅᓚᑦᓯᖃᑎᒌᒃᑐᓄᑦ ᑲᑎᒪᔨᓄᑦ.

ᓄᓇᓕᓐᓂᑦ 
ᖃᐅᔨᓴᕐᓂᖅ

ᓄᓇᓕᓐᓂᑦ ᓄᓇᓕᖕᒥᐅᑕᓄᑦ ᐊᐅᓚᑕᐅᔪᐃᑦ 
ᐊᐅᓚᖃᑦᑕᖅᑐᐃᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ, 
ᑲᑎᖅᓱᐃᓗᑎᒃ ᐊᒻᒪᓗ ᐆᒪᔪᖅᑕᒥᓂᒃ, ᕿᓇᓗᒐᐃᑦ, ᓇᑦᓰᑦ, 
ᓵᒪᓐ, ᐊᒻᒪᓗ ᐃᖃᓗᒃᐲᑦ. ᑲᑎᖅᓱᖅᑕᐅᔪᑦ ᐃᓚᖏᑦ 
ᐃᓄᐃᑦ ᓄᓇᒋᕙᓚᐅᖅᑕᒥᓄᑦ ᐃᖃᓪᓕᐊᖅᖢᑎᒃ, 
ᒪᖃᐃᒃᖢᑎᒃ ᓄᓇᒦᒃᖢᑎᒡᓗ. ᒪᖃᐃᑦᑏᑦ ᑲᑎᖅᓱᖅᑕᖏᑦ 
ᖃᐅᔨᔭᐅᑕᐅᖃᑦᑕᖅᐳᑦ ᐊᒥᓲᓂᖏᓐᓂ ᐊᒻᒪᓗ 
ᐱᔭᐅᔪᒪᔪᓂᒃ ᓄᓇᓕᓐᓂ. ᐃᓄᐃᑦ ᖃᐅᔨᔭᖏᑦ 
ᐃᓅᕕᒻᒥ ᑐᒃᑑᔭᖅᑑᒥ ᐊᒻᒪᓗ ᐸᐅᓚᑑᖅ ᐃᑲᔪᖅᓯᒪᔪᑦ 
ᕿᓇᓗᒐᖏᑦ − ᓇᓃᒻᒪᖔᑕ ᑕᕝᕙᓂ ᑕᕆᐅᑉ ᓂᕐᔪᑕᐃᑦ 
ᓴᔨᒋᔨᐅᕕᐊᓂ.

ᐸᓂᖅᓰᔪᑦ ᕿᓇᓗᒐᐃᑦ ᒪᒃᑖᖏᓐᓂᒃ ᓯᒡᔭᐅᓂᕐᒥ ᑕᐅᕙᓂ ᐊᖑᓇᓱᒃᕕᖕᒥ ᓂᕐᔪᑎᓂᒃ ᑕᕆᐅᕐᒥᐅᑕᓂᒃ ᓴᐳᓐᓂᐊᖅᑕᐅᕕᖓᓐᓂᒃ. ᐊᔾᔨᓕᐊᖏᑦ: 
ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. Dᐊᐅᓯ ᒪᒃᓂᑯᓪ-Darcy McNicholl. 

ᓄᓇᓕᖕᒥᐅᑕᐃᑦ ᓇᐅᑦᑎᖅᑐᐃᕙᓪᓕᐊᓂᖏᑦ ᐊᖑᓇᓱᒃᕕᖕᒥ ᓂᕐᔪᑎᓂᒃ 
ᑕᕆᐅᕐᒥᐅᑕᓂᒃ ᓴᐳᓐᓂᐊᖅᑕᐅᕕᖓᓐᓂᒃ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ 
ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᑭᐅᕋᓐ ᑕᓐᒫᓪ-Karen Dunmall
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ᑲᖏᖅᑐᐊᓗᖕᒥ (ᐅᐱᕐᖏᕕᒻᒥ), ᕿᑭᖅᑖᓘᖕᒥ, ᓄᓇᕗᑦ. ᐊᔾᔨᓕᐊᖏᑦ: ᐃᖃᓗᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑕᕆᐅᕐᒥᐅᑕᓕᕆᔩᓪᓗ. ᑎ.ᓕ. ᓚBᐅᕆ-D. L. Labrie.

ᖃᐅᔨᒪᔭᐅᔪᓂᒃ ᐊᐃᑦ�ᑎᖃᑦᑕᕐᓂᖅ

ᐅᖅᓱᖃᕐᓂᖏᑦ ᐆᒪᔪᐃᑦ ᕿᓇᓗᒐᐃᑦ ᐊᑐᖅᑕᐅᕙᒃᑐᑦ 
ᖃᐅᔨᔪᓐᓇᕐᓂᕐᒧᑦ ᖃᓄᐃᓂᖏᓐᓂᒃ ᑎᒥᖏᓐᓂ ᑕᐅᕙᓂ 

ᐃᓄᕕᐊᓗᐃᑦ ᓄᓇᖁᑎᖏᓐᓂ ᑕᕆᐅᕐᒥ ᓂᕐᔪᑎᓂᒃ 
ᓴᐳᓐᓂᐊᖅᑕᐅᓯᒪᕕᖁᑎᖓᓐᓂ

ᖃᕆᑕᐅᔭᒃᑯᑦ ᑕᑯᓂᐊᖅᑕᐅᕝᕖᑦ ᐃᓄᖕᓄᓪᓗ 
ᑐᓴᐅᒪᖃᑕᐅᑎᕕᒃᑯᑦ ᖃᕆᑕᐅᔭᒃᑯᑦ ᖃᐅᔨᒪᔭᒥᓂᒃ 

ᐊᐃ�ᑎᕙᒃᑐᑦ ᖃᐅᔨᓴᖅᑎᐅᔪᓂᒃ ᐃᓄᐃᓪᓗ 
ᖃᐅᔨᒪᔭᑐᖃᖏᓐᓂᒃ ᑎᒍᒥᐊᖅᑕᐅᔪᓂᒃ

ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᖏᑦ ᐃᓕᑕᖅᓯᔾᔪᑕᐅᕙᒃᑐᑦ 
ᐱᒻᒪᕆᐊᓗᖕᓂᒃ ᐊᕙᑎᓕᕆᓂᕐᒥᒃ ᐊᕙᑎᒥᐅᑕᕆᔭᐅᔪᓂᒡᓗ 

ᖃᐅᔨᒪᓗᑕᐅᕙᒃᑐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᕙᓪᓕᐊᖏᓐᓇᕐᓂᖏᓐᓄᑦ 
ᓇᐅᑦᑎᖅᑐᖅᑕᐅᕙᒃᓱᑎᒃ ᐆᒪᔪᐃᑦ

ᓄᓇᓕᖕᓄᑦ ᐊᐅᓚᑕᐅᓪᓗᑎᒃ 
ᐱᓕᕆᐊᕆᔭᐅᕗᑦ 

ᓇᐅᑦᑎᖅᑐᐃᕙᓪᓕᐊᓂᖏᓐᓂ 
ᖃᐅᔨᓴᕈᑎᒋᓪᓗᒋᑦ 

ᖃᐅᒪᔭᐅᓂᐊᕐᒪᑕ ᐆᒪᔪᐃᑦ 
ᖃᓄᐃᓕᖓᓂᖏᑦ ᐊᕙᑎᖏᓪᓗ

•  ᐃᒪᐅᑉ ᓂᒡᓚᓱᖕᓂᖏ, ᓯᑰᑉ ᐃᔾᔪᑎᒋᓂᖓ
•  Environmental DNA (eDNA)
•  ᓇᐅᑦᑎᖅᑐᐃᔨᖃᖅᑐᑦ ᖃᐅᔨᓴᖅᑎᓂᒃ 
   ᐆᒪᔪᕐᓂᒃ ᐆᒪᔪᕐᓂᐊᖃᑦᑕᖅᑐᓂᒃ 

•  ᐃᖃᓗᒃᐱᒃᑕᖃᖅᑎᒋᓂᖏᑦ
•  ᐱᑕᖃᓲᖑᓕᕐᓂᖏᑦ ᐱᖃᓗᒃᐱᐅᔭᐃᑦ 
   ᓵᒪᓐᖑᓂᕋᖅᑕᐅᔪᑦ ᖃᓪᓗᓈᑎᑐᑦ
•  ᐃᖃᓗᐃᓪᓗ ᑕᕆᐅᕐᒥᐅᑕᐃᓪᓗ ᐆᒪᔪᐃᑦ 
    ᐳᐃᔨᑦ ᐃᓕᓯᕕᐅᓂᖏᑦ

•  ᕿᓇᓗᒐᐃᑦ ᖃᓄᐃᓂᖏᑦ ᐊᒻᒪᓗ 
   ᐱᑕᖅᑕᐅᕙᖕᓂᖏᑦ
•  ᕿᓇᓗᒐᐃᑦ ᐋᕐᓗᐃᓪᓗ ᑕᑯᔭᐅᖃᑦᑕᕐᓂᖏᑦ
•  ᕿᓚᓗᒐᐃᑦ ᒪᑦᑎᑕᐅᑎᑦ

ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅ�ᓂᖓᓂ: ᓄᓇᓖᑦ ᖃᐅᔨᒪᑎᑦᑎᔨᐅᕙᒃᑐᑦ ᓯᒡᔭᖅᐸᓯᖏᓐᓂ ᐊᕙᑎᖏᓐᓂᒃ ᐊᕙᑎᒥᐅᑕᕆᔭᐅᔪᓂᒡᓗ

ᐊᔾᔨ 15: ᓄᓇᓕᒃ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ, ᑲᑎᖅᓱᐃᖃᑦᑕᕐᒪᑕ ᖃᐅᔨᒪᓂᕐᒥᑦ ᐊᑐᖅᑐᑦ ᐊᐅᓚᑦᓯᓂᐊᕐᓗᓂ ᐃᖃᓗᓐᓂ 
ᐳᐃᔨᓂᑦ ᐊᒻᒪᓗ ᐊᕙᑎᖏᓐᓂ.
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• ᓯᒡᔭᐃᑦ: ᓄᓇ ᐊᐅᓕᖅᑎᓪᓗᒍ ᖁᐊᖅᓯᒪᔪᕕᓃᑦ ᐊᒻᒪᓗ ᐊᕙᑎᑦ (ᐆᓇᕐᓂᐊ, ᐱᖅᓯᖃᑦᑕᕐᓂᐊ, ᐊᓄᕆᐊ ᒪᖁᖕᓂᕐᓗ) 
ᐊᓯᔾᔨᖃᑦᑕᕐᒪᑕᒪ ᓯᒡᔭᐃᑦ ᐊᓯᔾᔨᕐᓂᖏᑦ ᐅᐊᓕᓂᕐᒥᑦ ᕿᓚᒥᐅᓂᖅᓴᒥᑦ ᐊᐅᒃᐸᓪᓕᐊᓕᖅᑐᐃᑦ, ᓯᒡᔭ ᐊᓯᔾᔨᕌᖓ ᐊᒥᓱᓂᑦ 
ᐃᑉᐱᒋᔭᐅᕗᖅ ᓂᕐᔪᑏᑦ ᓄᖅᑲᑦᑕᕐᓂᖏᑦ ᐊᒻᒪᓗ ᓯᒡᔭᖅᐸᓯᒃᑐᑦ ᐃᖃᓗᐃᑦ ᐊᕙᑎᖏᑦ ᐊᒻᒪᓗ ᓂᕿᖃᕐᕕᐅᔪᓐᓇᖅᖢᑎᒃ, 
ᑕᕆᐅᕐᒥ.

• ᐃᖃᓗᐃᑦ ᖃᐅᔨᓴᕐᓂᖅ: ᓄᑖᑦ ᖃᐅᔨᕙᓪᓕᐊᔭᕗᑦ ᓄᑖᑦ ᖃᐅᔨᕙᓪᓕᐊᔭᕗᑦ ᓄᓇᓕᓐᓂᑦ ᓯᒡᔭ ᐊᓯᔾᔨᖅᓯᒪᑎᓪᓗᒍ ᐊᒻᒪᓗ 
ᐃᖃᓗᖏᑦ ᒪᔪᖃᑦᑕᖅᑐᐃᑦ ᓯᒡᔭᒥᐅᓪᓗ ᓄᓇᓖᑦ ᓇᓗᓇᐃᖅᓯᒻᒥᔪᑦ ᐸᓯᐱᒃ ᓵᒪᓐ ᑎᑭᑉᐸᓪᓕᐊᓂᖏᓐᓂ ᐅᑭᐅᖅᑕᖅᑐᒧᑦ.

• ᐊᕙᑎᒥᑦ ᖃᐅᔨᓴᕐᓂᖅ: ᓄᓇᓕᖕᓂᑦ ᖃᐅᔨᓴᕐᓂᖅ ᐱᓗᐊᖅᑐᒥᑦ ᐃᒻᒪᕆᐅᕙᓐᓂᖅ ᐃᖃᓗᒃᐱᑦ ᐊᒻᒪᓗ ᓇᑦᓯᖅ ᐊᒻᒪᓗ 
ᕿᓇᓗᒐᐃᑦ. ᑕᒪᓐᓇ ᖃᐅᔨᓴᕐᓂᖅ ᑲᔪᓯᔪᖅ ᐊᒻᒪᓗ ᒫᓐᓴᖅ ᓴᖅᑭᑕᐅᔪᐃᑦ ᐃᓚᖃᕐᓂᐊᖅᑐᐃᑦ ᐊᕙᑎᒥᑦ, ᐃᒪᖅ ᐆᓇᕐᓂᖓ, 
ᑕᕆᐅᕆᓐᓂᖓ, ᑐᕙᐃ ᐃᑉᔪᓂᐊ.

• ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᖓ ᐊᑐᖅᖢᒍ ᕿᓇᓗᒐᐃᑦ ᓈᒻᒪᑦᓯᐊᕐᓗᐊᕐᒪᖔᑕ ᐊᒻᒪᓗ ᑎᒥᖏᑦᑕ ᖃᓄᐃᓂᖏᑦ ᐊᑐᖅᑕᐅᔪᖅ 
ᓯᕗᓪᓕᖅᐹᖅ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᓱᖓᓐᓂ ᑕᕆᐅᕐᒥᑦ ᓴᐅᒥᔭᐅᔪᖃᖅᑎᓪᓗᒍ ᑖᓐᓇ ᑕᕆᐅᑉ ᓂᕐᔪᑕᐃᑦ ᑕᕆᐅᖅ 
ᓴᐳᒻᒥᔭᐅᔪᖅ.

ᐱᒻᒪᕆᐅᓂᖏᑦ: ᐊᐅᓚᑦᓯᖃᑎᒌᖕᓂᕐᒧᑦ
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ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᑕᕆᐅᑉ ᐊᕙᑎᖏᑦ

ᖃᓄᐃᓐᓂᖏᑦ ᑲᓇᑕᒥ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ 
ᑕᕆᐅᑉ ᐊᕙᑎᖏᑦ

ᖃᐅᔨᕙᓪᓕᐊᔭᕗᑦ ᑕᕆᐅᑉ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ ᐊᒡᓕᕙᓪᓕᐊᔪᖅ, 
ᑭᓱᓯᐊᓂ ᐊᒥᒐᖅᓴᖅᑐᒍᑦ. ᖃᐅᔨᓴᖅᑏᑦ ᐊᒻᒪᓗ ᐃᓄᐃᑦ ᖃᐅᔨᒪᓂᖏᑦ 
ᐊᑐᐃᓐᓇᕆᐊᖃᖅᑕᕗᑦ ᑐᑭᓯᕚᓪᓕᕐᓂᐊᕈᑉᑕ ᐊᕐᕌᒍᑕᒫᑦ ᐊᓱᓯᔾᔨᕐᓂᐅᔪᑦ 
ᐊᒻᒪᓗ ᐊᓯᔾᔨᖅᓯᒪᓕᖅᑐᐃᑦ. ᓂᕆᐅᓇᖅᑐᖅ ᐅᑭᐅᖅᑕᖅᑑᑉ ᑕᕆᐅᖏᑦ 
ᐊᓯᔾᔨᖅᐸᓪᓕᐊᑐᐃᓐᓇᕐᓂᐊᖅᑐᐃᑦ ᓯᑯᖏᖅᑦ. ᐃᓗᐃᑦᑑᓗᒍ ᑭᓯᐊᓂ 
ᑕᐅᑐᒋᐊᖃᖅᑕᕗᑦ ᑕᕆᐅᕐᒥᑦ ᐊᓯᔾᔨᖅᑐᐃᑦ ᑐᑭᓯᓇᓱᒃᓱᒋᑦ ᐃᑲᔪᖅᑐᐃᓪᓗᓂ 
ᐊᐅᓚᑎᑦᓯᓂᖓᓂᒃ ᑕᕆᐅᕐᒥᑦ ᑲᓇᑕᐅᑉ ᐅᑭᐅᖅᑕᖅᑐᖓᓐᓂ.

ᑐᒐᓕᐅᑉ ᓴᖅᐱᖓ ᓴᓐᓂᕈᑎᐅᑉ ᐃᒫᓂ ᑕᐅᕙᓂ ᒥᑦᑎᒪᑕᓕᐅᑉ ᕿᑭᖅᑖᓗᐊᓂ, ᓯᓈᓂᓗ ᑐᓄᐊᓂ, ᓄᓇᕗᑦ ᐊᔾᔨᓕᐊᖏᑦ: Getty Images. AndreAnita
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