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The Study Area
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The Problem

 Parkland County 
showing 
uncharacteristic 
and consistent 
declines lake 
water levels

https://exts2.aep.alberta.ca/CR-RecLakes/Maps%20and%20Posters/Forms/AllItems.aspx

Jackfish LakeWabamun Lake
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Objectives

 Quantify the hydrologic 
budget of the lakes of study

 Determine cause of 
declining lake levels

Evapotranspiration

Precipitation

Run off

Groundwater input

Groundwater Output

Evaporation
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Methods

 Sampled over 2 years – Lakes and 
nearby wells

 Stable water isotopes

 Time-series deuterium excess and 
δ18O plots

Co-isotopes plots

 Inorganic chemistry

Piper Diagrams

Activity - activity plots

 Isotope Mass Balance Modelling
Example of sampling locations: Spring Lake
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Results –
Isotope Plots

 Low inter-annual 
variability 
indicates small 
groundwater 
input and 
extensive mixing 
within the lakes

Mayatan Lake: 𝛅𝛅18O

Lake Water

Nearby Well Water
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 Low inter-annual 
variability 
indicates small 
groundwater 
input and 
extensive mixing 
within the lakes

Results –
Isotope 
Plots

Mayatan Lake: Deuterium-
excess

Lake Water

Nearby Well Water
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Results – Co-isotope Plot

 Strongly 
evaporatively 
enriched lake 
water 
indicating 
precipitation-
evaporation 
relationships 
dominate

Lake Water

Mayatan 
Wells
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Hubbles Well

Well Water

Lake Water 
LBF

Global 
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Results –
Piper 
Diagrams

o Separation 
between lake 
and groundwater

o Separation 
between 
Wabamun and 
other lakes

o Overall trend 
reflected in 
cations and not 
anions

Lake Water

Well Water

Wabamun

Smaller Lakes in Study
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Results – Activity Plots
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 Groundwater input into the lakes is 
limited to only very shallow 
groundwater

Activity plots formatted after Grasby et al. 1999.

Shallow 
Groundwater

Shallow 
Groundwater

10



Results – Isotope Mass Balance Modelling

 Short Residence times 
suggest groundwater 
input to lakes is small

Lake Residence 
Time (yrs)

Spring Lake 2.3

Jackfish Lake 3.6

Hasse Lake 4.1

Mayatan Lake 6.9

Hubbles Lake 11.4

Wabamun Lake 39.4

Modelling done using method outlined in Gibson et al. 2016a and 2016b.

Small, Shallow Lakes

Small Deep Lake

Large Shallow Lake
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Conclusions

 Water levels of the lakes are mostly regulated by Precipitation (and 
Runoff) and Evaporation

 Groundwater input into the lakes is small and limited to only shallow 
groundwater

 Water is well mixed and spends multiple years in the Lake 

 Recent declines in water levels possibly due to larger climatic events, and 
not anthropogenic influences from those living near the lakes
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