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in pit lakes with ice cover, Part 1
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Outline

1. llustrate Meromixis
Faro seasonal cycle

2. Factors that enhance meromixis
Simplified equation

3. Factors that work against meromixis
lllustrate six processes
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Lake vs. Pit-Lake
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Seasonal cycle of meromixis: Faro pit-Iake
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SPRING

Spring: Temperature
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Faro

FALL

Fall: Temperature
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Faro 2004-2011
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2. FACTORS THAT
ENHANCE MEROMIXIS

* Depth

 Small surface area
 |nitial saline water

« Salt exclusion from ice
* Fresh surface inflow

=

— chemocline

—
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/Increase salinity stability with:
 density difference, Ap
» surface layer depth, h,
 maximum depth, h
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Change in salinity stability during fall
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Meromixis likely when:

St* >> ASts
/ ~

Salinity stability at max Change in salinity
heat content (Aug) stability through fall
Ste* ASts Ratio:
Site  Mictic Status Year (J/m?) (J/m?) Sty7/ASt
b weakly 2004 140 25 6
meromictic 2005 145 19 8
Waterline meromictic 2001 200 13 15

Faro meromictic 2004 700 ~20 35
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3. FACTORS THAT
WORK AGAINST MEROMIXIS

« Groundwater

* Underground workings
« Earthquake

« Sludge inflow

« Wall creep

* Inflow and outflow

* Aeration



Groundwater
Zone 2 Pit

Figure 2 Water level and estimated grounwater inflow, 2004-2014
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Waterline adit inflow

Waterline Fit before filling
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nflow: Equity Main Zone
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Removal of surface layer
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@\nother example of ianows:}
Faro: destratification in 2015
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Intentional destratification:
_Aeration Zone 2 Pit 2006-07
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T (°C)

Summer 2006 with aeration:
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*CONCLUSIONS

*Factors that enhance meromixis
bathymetry — deep, large deep volume (low a)
*enhance chemocline — salinity, ice cover, inflow
‘reduced mixing,ASt, — 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)

. Owatand4dide 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
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