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ᐃᓚᒃᓴᔭᖃᕐᓂᖏᓐᓂᒃ ᖃᓄᐃᑦᑑᓂᖏᓐᓂᒃ ᐊᑐᖅᑕᐅᔪᓂᒃ 
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ᐊᕙᑎᓕᕆᓂᕐᒥᒃ ᖃᐅᔨᓴᖅᑎᐅᓂᖏᓐᓂᒃ 
ᓯᓚᑎᒥᐅᑕᓂᒃ ᐱᓕᕆᖃᑎᖃᕐᓂᖅ 
ᖃᐅᔨᓴᖅᑎᓂᒃ ᐊᒻᒪᓗ ᐊᑐᐊᒐᓕᐅᕐᓂᕐᒥᒃ 
ᐊᑕᐅᓯᕈᖅᑎᑦᑎᓂᖅ 
ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ 
 

ᓗᑦᑖᖅ ᔾᔮᓐ ᑯᐋᖕ Dr. John Kwong 
ᐊᖓᔪᖄᖅ ᐊᕙᑎᓕᕆᓂᕐᒧᑦ ᖃᐅᔨᓴᖅᑎᓂ 
ᐅᔭᕋᓐᓂᐊᕐᕕᖏᓐᓂ ᐊᑦᑕᑯᓗᐊᖑᔪᓂᒃ ᐊᐅᓚᑦᑎᔨᐅᔪᑦ 
ᐊᒻᒪᓗ ᕿᒪᐃᕝᕕᐅᓯᒪᓗᐊᖅᑎᑦᑎᑕᐃᓕᓂᕐᒧᑦ 
(ᐱᓕᕆᐊᖑᔪᓂᒃ) 
ᑳᓐᒥᐊᑦᑯᑦ CANMET ᐅᔭᕋᓐᓂᐊᖅᑐᓕᕆᔨᒃᑯᖏᑦ 
ᐅᔭᕋᓐᓂᐊᒐᒃᓴᐃᑦ ᐊᒻᒪᓗ ᓴᕕᕋᔭᒃᓴᓕᕆᔨᐅᓂᖏᑦ 
ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ 
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ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ 
ᖃᓄᐃᓕᐅᖅᑎᐅᖃᑕᐅᓂᖏᑦ ᓄᓘᔭᖅᒥ ᐱᓕᕆᐊᖑᔪᓂᒃ 
 ᑎᓕᔭᐅᓯᒪᖕᒪᑕ ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᑲᓇᑕᒥ (ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ) 

ᓴᓇᔨᐅᓂᕐᒥᒃ, ᐊᑐᓕᖅᑎᑦᑎᔨᐅᓂᕐᒥᒃ ᐊᒻᒪᓗ ᐱᑕᖃᖅᑎᑦᑎᔨᐅᓂᕐᒥᒃ 
ᐊᑐᐊᒐᐅᓂᐊᖅᑐᓂᒃ, ᐊᑐᒐᒃᓴᐅᓂᐊᖅᑐᓂᒃ, ᖃᐅᔨᓴᕈᑎᒃᓴᓂᒃ ᐊᒻᒪᓗ 
ᓴᓇᕐᕈᑎᒃᓴᓂᒃ ᑲᔪᓰᓐᓇᕈᓐᓇᖅᑐᓂᒃ ᐱᕙᓪᓕᐊᑎᑦᑎᓂᕐᒧᑦ ᐊᒻᒪᓗ ᑲᒪᔨᐅᓪᓗᑎᒃ 
ᐊᑐᖅᑕᐅᓂᖏᓐᓄᑦ ᑲᓇᑕᒥ ᐅᔭᕋᓐᓂᐊᒐᒃᓴᐃᑦ, ᐆᒻᒪᖁᓯᐅᕈᑎᒃᓴᐃᑦ ᐊᒻᒪᓗ 
ᓇᐹᖅᑐᐃᑦ ᐊᑑᑎᒃᓴᖏᓐᓂᒃ.  

 ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᒪᓕᒐᓪᓗᑐᖅᑎᒍᑦᑕᐅᖅ ᑲᒪᔨᐅᑎᑕᐅᔪᓐᓇᕐᒥᒧᑦ 
ᐱᔾᔪᑎᖃᖅᑐᓂᒃ ᓄᓘᔭᕐᒥ ᓴᓇᔭᐅᔪᓂᒃ ᐱᓕᕆᕝᕕᖓᓐᓄᑦ 
ᑐᓂᔭᐅᓯᒪᔪᓐᓇᕐᓂᖏᓐᓄᑦ ᓚᐃᓴᓐᓯᓂᒃ ᐱᔪᓐᓇᐅᑎᓂᒃ ᐊᑖᒍᑦ 
ᖃᖅᑕᔫᓕᕆᔪᓐᓇᕐᓂᕐᒧᑦ ᒪᓕᒐᖅᑎᒍᑦ.  

 ᓄᓇᒥᐅᑲᑐᖃᓕᕆᔨᒃᑯᑦ ᐅᖃᐅᔾᔨᒋᐊᖅᑎᐅᔪᓐᓇᖃᑦᑕᖅᐳᑦ ᐊᒻᒪᓗ 
ᖃᐅᔨᒪᔨᑕᕆᔭᐅᔪᓐᓇᖅᓱᑎᒃ ᐊᕙᑎᓕᕆᔨᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ 
ᑐᓴᐅᒪᑎᑦᑎᖃᑦᑕᕆᐊᖃᕐᓂᖏᓐᓄᑦ ᒪᓕᒃᑕᐅᓂᖏᓐᓄᑦ ᐃᓚᖓᓃᑦᑐᑦ 5-ᒥ 
ᐊᕙᑎᓕᕆᔨᑯᑦ ᕿᒥᕐᕈᐊᖅᑎᐅᓂᖏᓐᓄᑦ ᓴᓇᔭᐅᔪᒪᔪᑦ ᒪᓕᒐᒃᓴᓂᒃ.  

 ᓄᓇᕗᒻᒥ ᐆᒫᔪᓕᕆᔨᕐᔪᐊᒃᑯᑦ ᑲᑎᒪᔨᖏᓐᓄᑦ ᑐᒃᓯᕋᕐᕕᐅᓯᒪᓪᓗᑎᒃ, 
ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᖃᐅᔨᒪᔨᑕᕆᔭᖓᑦ ᐊᑐᐃᓐᓇᐅᓂᐊᖅᐳᖅ 
ᐅᖃᓪᓚᒍᓐᓇᕐᓂᖅ ᓄᓇᒥᐅᑕᕆᔭᐅᔪᓂᒃ ᐃᓚᒃᓴᔭᖃᕐᓂᖏᓐᓂᒃ ᖃᐅᔨᓴᖅᑕᐅᔪᓂᒃ 
ᐊᒻᒪᓗ ᐃᔾᔪᐊᒐᒃᓴᖃᕐᓂᖏᓐᓄᑦ ᐱᔾᔪᑎᖃᖅᑐᓂᒃ ᓇᓚᐅᑦᑖᖅᑕᐅᔪᓐᓇᕐᓂᖏᓐᓂᒃ 
ᑯᕕᖅᑕᕐᕕᓕᐊᖑᓯᒪᔪᒥ ᑕᓯᐅᑉ ᐱᐅᔫᓂᖓᓂᒃ.  

Presenter
Presentation Notes
NRCan’s geoscience and minerals and metals science programs advance the knowledge of Canada’s landmass and mineral resources as well as science and technology for ensuring high standards of environmental performance in mineral processing and waste management.

Explosives Act and Regulations

The Explosives Act and Regulations control: 
Authorization, classification and testing; manufacture; importation; sale; storage; transportation by road; use of fireworks.

The following are not under the jurisdiction of NRCan - ERD:
The use of blasting explosives, which is provincial / territorial. 
Explosive storage permits issued by the province or territory.  
Explosives controlled by the military
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ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᕿᒥᕐᕈᐊᕐᓂᑯᖏᑦ 

 ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᓯᕗᓪᓕᖅᐹᒥᒃ ᕿᒥᕐᕈᐊᓚᐅᖅᑐᑦ ᖃᐅᔨᒪᔾᔪᑎᒃᓴᓂᒃ 
ᐱᔾᔪᑎᖃᖅᑐᓂᒃ ᓴᓇᔪᒪᔫᑦ ᐊᒃᑕᑯᓕᐊᕆᔭᖏᓐᓂᒃ ᐅᔭᕋᖕᓂᒃ (ᓄᓇᒥᐅᑕᐃᑦ 
ᖃᓄᐃᑦᑑᓃᖏᓐᓂᒃ ᐃᓚᒃᓴᔭᓖᑦ) ᖃᐅᔨᓴᖅᓱᒋᑦ ᖃᓄᐃᑦᑑᓂᖏᓐᓂᒃ ᒪᓕᒃᑕᐅᓪᓗᑎᒃ 
ᐃᓚᖓᓃᑦᑐᑦ 5−ᒥ ᐊᕙᑎᓕᕆᓂᕐᒥᒃ ᕿᒥᕐᕈᐊᕐᓂᖏᓐᓂᒃ ᓄᓘᔭᖅᒥ ᐱᓕᕆᐊᖑᔪᓂᒃ.  

 

ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᐅᔾᔨᕆᓯᒪᔭᖏᑦ (ᒪᐃ 2012): 
1. ᑕᑯᒃᓴᐅᖏᑦᑐᑦ ᐃᓗᓕᖏᓐᓂᑐᑦ ᓱᕈᐃᔪᓐᓇᖅᑐᓂᒃ ᓴᕕᕋᔭᓖᑦ ᐅᔭᕋᕕᓂᕐᓂᖓᖅᑐᑦ 

ᐊᓯᔾᔨᒐᒃᓴᐅᑦᑎᐊᕈᓐᓇᖏᑎᓪᓗᒋᑦ ᓱᕈᕐᓇᕐᓂᖃᕐᓂᖏᑦ ᐊᒃᑕᑯᓂᒃ ᐅᔭᕋᖕᓂᒃ ᐱᔪᓐᓇᖅᑐᑦ 
ᐱᔪᓐᓇᖏᑦᑐᐃᓐᓇᕆᐊᖃᖅᓱᑎᒡᓗ  ᐊᑑᑎᖃᕈᓐᓇᕐᓂᖅ ᑐᖓᕕᐅᓪᓗᑎᒃ ᖃᓄᐃᓕᖓᑎᒋᓂᖏᓐᓂᒃ 
ᐊᒥᐊᒃᑯᖏᑦ ᐱᔪᒪᔭᐅᖏᑦᑐᑦ ᓴᕕᕋᔭᒃᓴᐃᖅᑕᐅᓯᒪᓕᖅᑎᓪᓗᒋᑦ ᐊᒻᒪᓗ ᑐᖓᕕᐅᓂᖏᓐᓄᑦ ᓄᓇᐅᑉ 
ᖁᐊᖑᐃᓐᓇᕐᓂᖓᑕ ᐃᓗᐊᓂ ᓯᕈᖅᐸᓪᓕᐊᑎᒋᓂᖏᑦ; ᐊᑐᖅᑕᐅᖔᕈᓐᓇᖅᑐᑦ ᐊᕕᒃᑐᖅᑕᐅᓯᒪᔪᓐᓇᕐᓂᖏᑦ 
ᓱᕈᐃᔪᓐᓇᖅᑐᓂᒃ ᓴᕕᕋᔭᖃᕈᓐᓃᖅᓯᒪᔪᓂᒃ ᓯᖃᓕᑦ  ᐊᓯᐊᓄᑦ ᐃᓕᐅᖃᖅᑕᐅᕙᓪᓕᐊᓗᑎᒃ ᓴᐅᔭᐅᓂᐊᖅᑐᒥ 
ᑕᓯᕐᒥᒃ ᐱᑕᖃᖓᕈᓐᓇᖅᐸᑦ ᐃᒻᒪᖄ ᐃᓱᒪᒋᔭᐅᖔᕆᐊᖃᖅᓕᖅᑐᖅ.   

2. ᓇᓗᓇᖅᑐᒥᕆᐅᖕᒪᑕ ᓇᓚᐅᑖᕈᓐᓇᕐᓂᖏᑦ ᖃᓄᐃᓕᓂᐊᕐᓂᖏᑦ ᓴᐅᓯᕝᕕᐅᓂᐊᖅᑐᓂ ᐃᒪᕐᒥ 
ᐱᐅᓂᖃᕈᓐᓇᕐᓂᖏᓐᓂᒃ; ᐊᑯᓂᐅᑎᒋᓂᖓ ᑭᖑᓂᐊᒍᑦ ᓴᐅᔭᐅᓯᒪᓂᖏᑦ ᐃᓱᒪᒋᔭᐅᔭᕆᐊᖃᖅᐳᑦ 
ᐊᑐᖅᑕᐅᕙᓪᓕᐊᓕᖅᑐᑦ ᐱᐅᓯᕆᔭᐅᖃᑦᑕᓕᖅᑐᑦ ᐃᓱᒪᒋᔭᐅᓂᖅᓴᐅᓗᑎᒃ ᓴᓂᐊᓂ ᐃᒪᐃᑦ 
ᐱᐅᔫᔭᕆᐊᖃᕐᓂᖏᖕᓂᑦ ᐃᓱᒪᒋᔭᐅᑲᐃᓇᕐᓗᑎᒃ ᐊᑯᓂᐅᓂᖃᖅᑎᑕᐅᓂᐊᖅᑐᒥᒃ 
ᓇᓗᓇᐃᖅᑕᐅᓯᒪᑦᑎᐊᕐᓗᑎᒃ ᓴᐅᔭᐅᓯᒪᓂᐊᕐᓂᖏᑦ. 

Presenter
Presentation Notes
Geochemistry/Mining and Minerals Environmental Science:

NRCan’s review assesses whether the proponent has adequately characterized the potential for metal leaching and acid rock generation.

NRCan’s review considers effects of the Project related to the magnitude of the potential environmental impact of acid rock drainage and metal leaching (ARD/ML) from the pit wall and the waste rock storage areas.

NRCan’s expertise includes advice and information related to the geochemical characterization program for the pit wall materials, mine waste materials and management of potential effects of ARD/ML.

This information was presented in a presentation made by the proponent in May 2012.
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ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᕿᒥᕐᕈᐊᕐᓂᑯᖏᑦ 

 ᑲᑎᒪᒐᒥᒃ ᕕᕗᐊᕆ 25, 2013-ᒥ, ᓴᓇᔪᒪᔪᑦ ᑐᓂᓯᓚᐅᖅᑐᑦ 
ᓄᑖᓂᒃ ᑐᓴᒐᒃᓴᓂᒃ ᐊᑦᑕᑯᓂᒃ ᐊᒥᐊᒃᑯᓂᒃ ᐅᔭᕋᓕᕆᓂᕐᒥᓂᒃ 
ᐅᓂᒃᑳᕈᑎᓂᒃ ᒪᑯᓂᖓ ᐃᓚᖃᓚᐅᖅᑐᓂᒃ: 
 ᑐᓴᒐᒃᓴᓂᒃ ᓄᑖᓂᒃ ᓴᓇᕐᕈᑎᐅᓕᖅᑐᓂᒃ ᖃᐅᔨᒪᑎᑦᑎᔾᔪᑎᓂᒃ ᖃᓄᐃᓕᖓᕙᓐᓂᖏᓐᓂᒃ 

ᓴᕕᕋᔭᐅᓂᖏᑦ ᐊᒻᒪᓗ ᖃᓄᓕᖓᓂᖏᓐᓂᒃ ᐊᑦᑕᑯᐃᑦ ᐅᔭᕋᕕᓃᑦ ᐊᒥᐊᒃᑯᕕᓂᖏᓂᒃ 
ᖃᐅᔨᒪᔾᔪᑎᓂᒃ 

 ᐱᔭᕇᖅᑕᐅᓯᒪᓕᖅᑐᑦ ᐱᓕᕆᐊᖑᔪᑦ ᐃᔾᔪᐊᖅᑕᐅᓯᒪᓂᖏᑦ ᐊᒃᑕᑯᐃᑦ ᐅᔭᕋᐃᑦ 
ᐱᔭᖅᑕᐅᕙᓪᓕᐊᔪᑦ ᐊᒻᒪᓗ ᓴᐅᔭᐅᓯᒪᕝᕕᖕᓂ ᐃᒪᕐᓂᒃ ᐱᐅᔫᓂᖏᑦ ᐃᒪᐃᑦ 

 ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᐊᔾᔨᕆᓯᒪᔭᖏᑦ: 
 ᓴᕕᕋᔭᒃᓴᖃᖅᑎᒋᓂᖏᓐᓂᒃ ᐃᓕᑕᖅᓯᖅᓯᒪᔾᔪᑏᑦ ᐃᓚᖃᕆᐊᖃᖅᑐᑦ ᖃᓄᖅ 

ᓴᓇᓯᒪᓂᖏᓐᓂ ᐱᐅᓯᖃᕐᒪᖔᑕ ᐊᒻᒪᓗ  ᐃᓗᓕᒥᐅᑕᖏᑦ ᐅᔭᕋᐃᑦ ᓱᓇᐅᖕᒪᖔᑕ ᐊᒻᒪᓗ  
ᐃᓗᓕᒥᐅᑕᖏᑦ  ᐅᔭᕋᓐᓂᐊᒐᒃᓴᐃᑦ ᓇᓗᓇᐃᖅᑕᐅᓯᒪᑦᑎᐊᕐᓗᑎᒃ. 

 ᓄᓇᒦᓐᓂᖏᓐᓂ ᖃᐅᔨᓴᕐᓗᑎᒃ  ᐆᑦᑐᕋᕐᓗᑎᒃ ᐃᓕᐅᖃᐃᓯᒪᔪᓐᓇᕐᒪᑕ  ᐊᒥᐊᒃᑯᕕᓂᕐᓂᒃ 
ᐅᔭᕋᖕᓂᒃ ᐃᑲᔫᑕᐅᔪᓐᓇᕐᒪᑕ ᑲᔪᓯᔪᒥᒃ ᓱᓕ ᖃᐅᔨᓴᕐᕕᖕᓂ ᖃᐅᔨᓴᖅᑕᐅᓂᖏᓐᓂᒃ 
ᑐᑭᓯᔭᐅᑦᑎᐊᒃᑲᓐᓂᖁᓪᓗᒋᑦ  ᓯᓚᒧᑦ ᐊᒃᑐᖅᑕᐅᓯᒪᖃᑦᑕᕐᓂᖏᑦ ᐊᒻᒪᓗ 
ᖃᓄᐃᓕᕙᓪᓕᐊᖃᑦᑕᕐᓂᖏᑦ ᓄᓇᒥ ᑕᐅᕙᓃᓐᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ 
ᑐᑭᓯᓂᐊᖅᑕᐅᑦᑎᐊᕐᓗᑎᒃ ᐊᖏᔪᓂᖏᓐᓂᒃ ᐊᒃᑐᖅᑕᐅᓯᒪᔪᖃᕈᓐᓇᕐᓂᖏᑦ.  
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 2012−ᒥ ᐆᒃᑐᕋᖅᑕᐅᓗᑎᒃ ᑐᑭᓯᓇᖅᓯᓯᒪᔪᑦ ᓯᖃᓕᑎᖅᑕᐅᑦᑎᐊᒃᑲᓐᕈᒪᓂᖏᓐᓂᒃ 

ᐊᖏᓂᖏᑦ ᓇᓚᐅᑦᑖᖅᑕᐅᓯᒪᔪᑦ ᐆᑕᕐᓇᖅᑐᓕᐅᖅᑎᒋᕙᓪᓕᐊᓇᔭᕐᓂᕐᒥᓂᒃ ᑕᐅᕙᓂ 
ᓴᐅᔭᐅᓯᒪᕝᕕᐅᓂᐊᖅᑐᒥ ᐊᒻᒪᓗ ᖃᐅᔨᒪᔭᐅᑦᑎᐊᒃᑲᓐᓂᖅᓱᑎᒃ ᖃᓄᖅ ᓴᓇᓯᒪᖕᒪᖔᑕ 
ᐊᒻᒪᓗ ᐆᑕᐅᑎᓕᐅᖅᐸᓪᓕᐊᑎᒋᖕᒪᖔᑕ ᐊᕙᓗᐊᓂᒃ ᓂᕕᖓᔪᒥᒃ ᐊᒻᒪᓗ ᑐᖓᕕᐅᓂᖏᓐᓂᒃ 
ᐃᓚᖏᓐᓂᒃ ᐊᒃᑕᕐᕕᓕᐊᕆᔭᐅᓯᒪᓂᐊᖅᑑᑉ . 
 

 ᑭᓯᐊᓂ, ᓱᓕ ᓇᓗᓇᖅᐳᑦ ᓴᕿᓯᒪᓂᖏᑦ ᑭᓇᐸᓕᖅᑎᕆᔪᓐᓇᕐᓂᖏᑦ. ᓲᕐᓗ ᐆᒃᑑᑎᒍᓗᒍ, 
ᐆᑕᕐᓇᖅᑐᖃᖅᑎᒋᓂᖏᑦ ᒥᑭᔪᓂᒃ ᐱᐊᖕᓂᖃᖅᑐᒦᑦᑐᓂᒃ  pH (5.5−ᒥ) ᐅᔾᔨᕆᔭᐅᓚᐅᖅᑐᑦ 
ᕿᓂᐸᒃᑎᑦᑎᔪᓐᓇᕐᓂᖅ ᖃᐅᔨᓴᖅᑕᐅᓚᐅᖅᑐᑦ ᐱᔾᔪᑎᖃᕈᓇᕐᓂᖏᑦ ᓇᓕᒧᒋᔭᖃᕐᓂᖏᓐᓂᒃ 
ᐳᔪᕐᓗᖕᓂᓐᓂᖏᓐᓂᒃ ᓯᓚᒥ, ᑐᑭᖃᕋᔭᖅᑐᖅ ᐊᓯᔾᔨᕈᑕᐅᓯᒪᖏᑲᓴᑦᑎᐊᕐᓂᖏᓐᓂᒃ ᓯᑎᔪᑦ 
ᖃᐅᔨᓴᖅᑕᐅᒪᔪᑦ ᐊᒻᒪᓗ ᐃᒪᕈᖅᐸᓪᓕᐊᔪᑦ ᑕᒪᒃᑯᓇᓂ ᑭᓂᐸᓕᕈᑕᐅᕙᒃᑐᓂᒃ 
ᑕᑯᒃᓴᐅᖏᑦᑐᓂᒃ.  
 

 ᖃᐅᔨᒪᐅᖏᓐᓂᖃᖅᐳᖅ ᐅᓂᒃᑳᖅᓯᒪᑦᑎᐊᕆᐊᖃᖅᑐᔮᖅᑐᓂᒃ ᐅᔭᕋᓐᓃᑐᖃᕐᓂᖏᓐᓂᒃ ᓯᓚᒧᑦ 
ᐊᒃᑐᖅᑕᐅᒑᒥᒃ ᐊᓯᔾᔨᕈᓐᓇᖅᑐᓂᒃ ᐊᒻᒪᓗ ᐊᓯᔾᔨᑭᑕᒍᓐᓇᖅᑎᒋᓂᖏᓐᓂᒃ ᐃᓗᓕᖃᕐᓂᖏᓐᓂᒃ 
ᐱᐅᓯᑐᖃᕋᒥᓂᒃ ᓴᓇᔭᐅᓯᒪᓂᕐᒥᓂᒃ. ᖃᐅᔨᒪᔭᐅᓂᐸᖅᑐᖅ ᑕᒪᒃᑯᐊ ᐃᔾᔪᔫᑎᐅᓂᖏᑦ 
ᐊᓯᔾᔨᕈᓐᓇᕐᓂᖏᑦ ᓯᐅᕋᐃᑦ ᓯᓚᒧᑦ ᐊᑦᑐᖅᑕᐅᒍᑎᒃ ᐊᓯᔾᔨᕈᓐᓇᕐᒪᑕ ᓱᒃᑲᐃᓐᓂᖅᓴᒻᒪᕆᐅᔪᓂᒃ 
ᓴᓂᐊᓂ ᒥᑭᔪᑎᐅᓂᖅᓴᓂᒃ ᓯᐅᕋᓕᖕᓂᒃ ᐅᔭᕋᖕᓂᒃ.  

  
 ᓵᑦᑐᔭᖑᔪᓂᒃ ᖁᓕᕆᖕᓂᒃ ᓴᓇᓯᒪᔪᑦ ᐅᔭᕋᐃᑦ ᒥᑭᔫᑎᐅᓂᖅᓴᓂᒃ ᑯᓗᐊᕋᐃᑦᑲᖅᑐᑦ chlorite 

ᐊᒻᒪᓗ ᐸᐅᑕᐃᑦᒥᒃ biotite−ᒥᒃ ᐃᒪᖃᕐᓂᖅᓴᐅᔪᓐᓇᕐᒪᑕ ᐊᒻᒪᓗ ᑕᐅᑐᖏᑦ ᖃᓄᐃᑦᑑᓂᖏᑦ 
ᓱᕈᖅᓴᕋᐃᓐᓂᖅᓴᐅᕙᒃᓱᑎᒃ ᖁᐊᖃᑦᑕᕐᓂᒃᑯᑦ ᐊᐅᖃᑦᑕᕐᓂᒃᑯᓪᓗᑦ, ᑕᐃᒫᒃ ᓯᓚᒧᑦ 
ᐊᒃᑐᖅᑕᐅᒐᔪᖕᓂᖅᓴᐅᕙᒃᓱᑎᒃ ᐃᓗᐊᓃᑦᑐᑦ ᐊᓯᔾᔨᑭᑕᒃᐸᒃᑐᑦ ᓄᐃᔭᕌᖓᒥᒃ, ᓴᓂᐊᓂ 
ᓯᑎᔫᑎᐅᓂᖅᓴᓂᒃ ᐅᔭᕋᖕᓂᒃ.  



6 

ᓄᓇᒥᐅᑕᑐᖃᓕᕆᔨᒃᑯᑦ ᑐᑭᓕᐅᖅᓯᒪᓕᖅᑐᑦ ᐃᓱᐊᓂ 

ᓄᓇᒥᐅᑕᑐᖃᓕᕿᔨᒃᑯᑦ ᐊᑐᓕᖁᔨᕗᑦ ᐃᒫᒃ ᓴᓇᔪᒪᔪᓄᑦ: 
 ᑲᔪᓯᓐᓇᖁᓪᓗᒋᑦ ᐊᒃᑕᑯᓕᐊᖑᕙᓪᓕᐊᔪᓂᒃ ᐅᔭᕋᓐᓂᒃ ᓯᖃᓕᑎᖅᑕᐅᓯᒪᔪᓂᒃ ᑕᐃᒫᒃ 

ᑐᑭᓯᓇᖅᓯᓂᐊᕐᒪᑕ ᖃᓄᐃᑦᑐᓂᖏᑦ ᐅᔭᕋᖕᓃᑦᑐᑦ ᐊᒻᒪᓗ ᖃᓄᐃᑦᑑᓂᖏᓐᓂᒃ 
ᓯᖃᓕᖅᑎᓯᒪᔪᓂᒃ ᐊᓯᔾᔨᓯᕈᑎᒃᓴᖃᖅᑎᒋᓂᖏᓐᓂᒃ ᐊᒻᒪᓗ ᐊᓯᔾᔨᑭᑕᒍᓐᓇᕐᓂᖏᓂᒃ 
ᐅᔭᕋᖕᒦᑦᑐᖃᖅᑎᒋᓂᖏᓐᓂᒃ.   

 ᐋᖀᓗᑎᒃ ᐃᓕᐅᖃᐃᕕᒃᓴᒥᒃ ᖃᐅᔨᓴᕐᓂᐊᖅᑕᒥᓂᒃ ᓄᓇᒥᒃ ᑐᑭᓯᓂᐊᖅᑕᐅᑦᑎᐊᕐᓗᑎᒃ 
ᓯᓚᒧᑦ ᐊᒃᑐᖅᑕᐅᓯᒪᔪᓐᓇᕐᓂᖏᑦ ᐊᒻᒪᓗ ᖃᓄᑎᒋᑦ ᖃᓄᐃᓕᖓᓚᑦᑖᖅᑐᓂ ᓄᓇᒥ ᓯᓚᒥᓗ 
ᐅᓂᒃᑳᖅᓯᒪᓗᑎᒃ ᐊᑐᓚᐅᖅᑕᒥᓂᒃ; ᓄᓇᒥ ᖃᐅᔨᓴᖅᑕᐅᒍᑎᒃ ᑐᑭᓯᓇᕐᓂᖅᓴᐅᓂᐊᖅᑐᑦ 
ᐊᒃᑕᑯᐃᑦ ᐊᒥᐊᒃᑯᐃᑦ ᐅᔭᕋᕕᓃᑦ ᐊᓯᔾᔨᖅᐸᓪᓕᐊᓂᖏᓐᓂᒃ ᐊᑯᓂᐅᓂᐊᖅᑐᒥᒃ.  

 ᐊᑐᓕᖅᑎᑕᐅᓗᑎᒃ, ᐊᔪᕐᓇᖏᑐᐊᖅᐸᑦ, ᐆᒃᑐᕋᐅᑎᓂᒃ ᒥᑭᔫᑎᐅᓂᖅᓴᓂᒃ ᓯᐅᕋᐅᓂᖅᓴᓂᒃ 
ᐊᒥᐊᒃᑯᓂᒃ ᐊᒃᑕᑯᓂᒃ ᐅᔭᕋᕕᓂᕐᓂᒃ ᓴᑐᔮᖑᓂᐅᔪᓂᒃ ᓴᓇᓯᒪᔪᓂᒃ ᓄᓇᒥ 
ᖃᐅᔨᓴᖅᑕᐅᓯᒪᔪᓂᒃ. ᓄᓇᒥ ᖃᐅᔨᓴᖅᑕᐅᓗᑎᒃ ᓇᓗᓇᐃᖅᑕᐅᓗᑎᒃ ᓯᓚᒧᑦ 
ᐊᒃᑐᖅᑕᐅᖃᑦᑕᕐᓂᖏᑦ ᓄᐃᑕᓕᖅᑎᓗᒋᑦ ᐅᔭᕋᐃᑦ ᖃᐅᔨᕚᓪᓕᕈᑕᐅᔪᓐᓇᕐᒥᖕᒪᑕ 
ᐊᒥᓱᕈᖅᐸᓪᓕᐊᖕᒪᑖ ᐊᓯᔾᔨᖅᓯᔪᓐᓇᕐᓂᖏᓐᓂᒃ ᐆᑕᐃᔪᓐᓇᖅᑐᓂᒃ ᐃᓗᐊᓃᑦᑐᓂᒃ, ᐊᒥᓱᓂᒃ 
ᐃᓱᒪᒋᔭᐅᕙᒃᑐᓂᒃ ᐊᓯᔾᔨᐸᓪᓕᐊᔾᔪᑕᐅᖃᑦᑕᕐᓂᖏᓐᓄᑦ ᐊᑯᓂᐊᓗᒃ ᓄᐃᑕᓕᖅᑐᓂᒃ 
ᐅᕋᐅᓂᐊᓗᖕᓂ ᐅᑭᐅᖅᑕᖅᑐᒥ . 
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