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1. Illustrate Meromixis
Faro seasonal cycle

2. Factors that enhance meromixis
Simplified equation

3.  Factors that work against meromixis
Illustrate six processes

Outline
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MEROMIXIS
Turnover inhibited by salinity stratification



MEROMIXIS
Turnover inhibited by salinity stratification
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Seasonal cycle of meromixis: Faro pit-lake
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2. FACTORS THAT 
ENHANCE MEROMIXIS

• Depth
• Small surface area
• Initial saline water
• Salt exclusion from ice      chemocline
• Fresh surface inflow
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Increase salinity stability with:
• density difference, ∆ρ
• surface layer depth, h1

• maximum depth, hmax
• More deep volume, small α



Change in salinity stability during fall

Aug  StS* = 200 J/m2

Oct  StS = 187 J/m2

∆StS = 13 J/m2



St*  >>  ∆Sts

Site Mictic Status Year 

StS* 

(J/m2) 

ΔStS 

(J/m2) 

Z2P weakly 
meromictic 

2004 140 25 

2005 145 ~19 

Waterline meromictic 2001 200 13 

Faro meromictic 2004 700 ~20 
 

Change in salinity 
stability through fall

Meromixis likely when:

Salinity stability at max 
heat content (Aug)

Ratio:
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3. FACTORS THAT
WORK AGAINST MEROMIXIS

• Groundwater
• Underground workings
• Earthquake
• Sludge inflow
• Wall creep
• Inflow and outflow
• Aeration
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Inflow from Adits
Equity Waterline
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Equity Waterline Adits

Courtesy of Mike Aziz



Waterline adit inflow



Earthquake
Denali Alaska to Waterline BC 
Nov 3, 2002 1:12 PM PST Mag 7.9



Distant Earthquake…

Photo Mike Aziz



Earthquake 2

Photo Mike Aziz



Sludge inflow: Equity Main Zone



Equity Main Zone



Removal of surface layer

QE/Qs = 5-20



Creep of
till wall:
Grum

Laberge Environmental Services



Creep of
till wall
Grum



High inflows 
& outflows

(temporary storage)

Vangorda

Jul04

Feb05

Jun05

Laberge Environmental Services



Faro: destratification in  2015
Another example of inflows:



Intentional destratification:  
Aeration  Zone 2 Pit 2006-07
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July 12, 2006  startup 
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Summer 2006 with aeration:



•CONCLUSIONS

•Factors that enhance meromixis
•bathymetry – deep, large deep volume (low α)
•enhance chemocline – salinity, ice cover, inflow
•reduced mixing,ΔSts – wind sheltering, quick freeze 
up 

•Factors that disrupt meromixis
•Groundwater (Z2P)
•Unflow from Adits (WL)
•Earthquake (WL)
•Sludge inflow (MZ)
•Wall Creep (Grum)
•Inflow/outflow for temporary storage (Vangorda,Faro)
•Aeration (Z2P)• Observe a range of  meromictic behaviour



Outstanding questions

• How much deep water mixed into the surface? 

• Winter: can excluded salt enhance meromixis? 

• Stratification that is not two layers



Questions?



Density of water
Maximum freshwater density: 4 ºC
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