





Assessment of physicochemical properties in lentic water bodies of the Rankin Inlet area (Nunavut) for sublacustrine open talik detection.

Figure 10: A) Boxplot showing the range of surface area (m?) values within lake type; B) Boxplot showing the range of
Total Dissolved Solids (TDS; ppm) within lakes types; and C) log-log scatterplot showing the negative correlation between
TDS values and surface area for no open talik lakes.
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Figure 11: Predicted evolution of bicarbonate (HCO3") and pH in no open talik lakes, under evaporation modelling.
CF=concentration factor.
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Figure 12: Piper diagram showing the predicted hydrochemical evolution of no open talik water bodies affected by
evaporation. Dot size is indicative of dissolved ionic load (i.e., bigger do size = higher solute load and vice-versa).
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APPENDIX

Table A1: Molar concentrations and ratios for greenstone- and/or granite-rich till weathering simulations.

Ca™ Na* Mg cr HCOy Ca/Cl Na/Cl HCO3/Cl
pH (molar) (molar) (molar) (molar) (molar) (molar) (molar) (molar)
Saqvaqjuac snow 5.6 3.39E-06 1.17E-05 1.56E-06 1.24E-05 NA 2.73E-01 9.46E-01 NA
Saqvaqgjuac snow (atm CO: equilibrated; pCO>= -
3.43) 5.39 3.39E-06 1.17E-05 1.56E-06 1.24E-05 1.59E-06 2.73E-01 9.46E-01 1.28E-01
Groundwater 6.8 2.69E-02 7.39E-01 9.22E-02 9.17E-01 1.00E-03 2.93E-02 8.05E-01 1.09E-03
Open talik lakes

Lake DI3 6.92 1.09E-04 1.65E-04 3.34E-05 1.58E-04 2.76E-04 6.90E-01 1.05E+00 1.75E+00
Lake DI4 7.2 1.35E-04 1.33E-04 3.07E-05 1.37E-04 2.86E-04 9.85E-01 9.70E-01 2.09E+00
Little Meliadine Lake 6.77 1.80E-04 1.93E-04 4.59E-05 2.44E-04 3.61E-04 7.36E-01 7.92E-01 1.48E+00
Lake Meliadine 7.3928 1.55E-04 1.43E-04 3.86E-05 1.73E-04 3.13E-04 8.98E-01 8.30E-01 1.81E+00
Peter Lake 7.1 7.78E-05 8.70E-05 2.43E-05 7.67E-05 1.80E-04 1.01E+00 1.13E+00 2.35E+00

Simulation #1: Greenstone & Granite riche tills
with carbonates 8.316 4.60E-04 2.63E-21 2.83E-04 1.39E-05 1.41E-03 3.30E+01 1.89E-16 1.01E+02
0.01% Groundwater mixing 8.314 4.63E-04 9.25E-05 2.94E-04 1.23E-04 1.41E-03 3.77E+00 7.55E-01 1.15E+01
0.1% Groundwater mixing 8.299 4.91E-04 9.25E-04 3.86E-04 1.10E-03 1.40E-03 4.46E-01 8.41E-01 1.27E+00
1% Groundwater mixing 8.202 7.73E-04 9.24E-03 1.31E-03 1.09E-02 1.38E-03 7.12E-02 8.51E-01 1.27E-01
10% Groundwater mixing 7.881 3.56E-03 9.14E-02 1.05E-02 1.07E-01 1.22E-03 3.32E-02 8.51E-01 1.14E-02

Simulation #2: Greenstone rich till with

carbonates 8.33 4.26E-04 4.60E-20 3.43E-04 1.24E-05 1.47E-03 3.43E+01 3.71E-15 1.18E+02
0.01% Groundwater mixing 8.332 4.29E-04 8.25E-05 3.52E-04 1.09E-04 1.47E-03 3.92E+00 7.55E-01 1.34E+01
0.1% Groundwater mixing 8.318 4.54E-04 8.25E-04 4.34E-04 9.81E-04 1.46E-03 4.63E-01 8.41E-01 1.49E+00
1% Groundwater mixing 8.226 7.07E-04 8.25E-03 1.26E-03 9.70E-03 1.44E-03 7.28E-02 8.51E-01 1.48E-01
10% Groundwater mixing 7.913 3.23E-03 8.25E-02 9.52E-03 9.69E-02 1.28E-03 3.33E-02 8.52E-01 1.32E-02
Simulation #3: Granite rich till with carbonates 8.333 4.28E-04 2.76E-21 3.44E-04 1.24E-05 1.46E-03 3.45E+01 2.22E-16 1.18E+02
0.01% Groundwater mixing 8.331 4.30E-04 8.25E-05 3.53E-04 1.09E-04 1.46E-03 3.94E+00 7.55E-01 1.34E+01
0.1% Groundwater mixing 8.318 4.56E-04 8.25E-04 4.36E-04 9.81E-04 1.46E-03 4.64E-01 8.41E-01 1.49E+00
1% Groundwater mixing 8.227 7.08E-04 8.25E-03 1.26E-03 9.70E-03 1.44E-03 7.30E-02 8.51E-01 1.48E-01
10% Groundwater mixing 7.917 3.23E-03 8.25E-02 9.52E-03 9.69E-02 1.28E-03 3.34E-02 8.52E-01 1.32E-02
Simulation #4: Greenstone & Granite rich tills 8.174 2.61E-29 6.06E-06 5.25E-04 1.24E-05 1.01E-03 2.10E-24 4.88E-01 8.11E+01
0.01% Groundwater mixing 8.173 2.85E-06 8.86E-05 5.34E-04 1.09E-04 1.01E-03 2.61E-02 8.11E-01 9.21E+00
0.1% Groundwater mixing 8.158 2.85E-05 8.31E-04 6.16E-04 9.81E-04 1.01E-03 2.90E-02 8.47E-01 1.02E+00
1% Groundwater mixing 8.07 2.85E-04 8.26E-03 1.44E-03 9.70E-03 9.90E-04 2.94E-02 8.51E-01 1.02E-01
10% Groundwater mixing 7.772 2.85E-03 8.25E-02 9.68E-03 9.69E-02 9.03E-04 2.94E-02 8.52E-01 9.32E-03
Simulation #5: Greenstone rich till 7.813 1.49E-37 6.06E-06 2.76E-04 1.24E-05 4.33E-04 1.20E-32 4.88E-01 3.49E+01
0.01% Groundwater mixing 7.812 2.85E-06 8.86E-05 2.85E-04 1.09E-04 4.33E-04 2.61E-02 8.11E-01 3.96E+00
0.1% Groundwater mixing 7.801 2.85E-05 8.31E-04 3.67E-04 9.81E-04 4.33E-04 2.90E-02 8.47E-01 4.41E-01
1% Groundwater mixing 7.743 2.85E-04 8.26E-03 1.19E-03 9.70E-03 4.31E-04 2.94E-02 8.51E-01 4.44E-02
10% Groundwater mixing 7.513 2.85E-03 8.25E-02 9.46E-03 9.69E-02 4.31E-04 2.94E-02 8.52E-01 4.44E-03
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Simulation #6: Granite rich till 6.221 1.67E-25 4.48E-06 1.52E-06 1.24E-05 1.08E-05 1.35E-20 3.61E-01 8.71E-01
0.01% Groundwater mixing 6.221 2.85E-06 8.70E-05 1.07E-05 1.09E-04 1.09E-05 2.61E-02 7.96E-01 9.97E-02
0.1% Groundwater mixing 6.234 2.85E-05 8.30E-04 9.36E-05 9.81E-04 1.16E-05 2.90E-02 8.46E-01 1.18E-02

1% Groundwater mixing 6.363 2.85E-04 8.26E-03 9.22E-04 9.70E-03 1.79E-05 2.94E-02 8.51E-01 1.84E-03
10% Groundwater mixing 6.759 2.85E-03 8.25E-02 9.21E-03 9.69E-02 7.94E-05 2.94E-02 8.52E-01 8.19E-04

Table A2: Saturation Indices (SI) for anhydrite, aragonite, calcite, dolomite, gypsum, halite and sylvite for lentic water
basins situated within the Rankin Inlet area. OT = Open Talik basins; POT = Potential Open Talik basins; NOT = No Open
Talik basins.

Lake Class Lake ID SI Anhydrite SI Aragonite SI Calcite SI Dolomite SI Gypsum SI Halite SI Sylvite
oT DI3 -4.84 -2.82 -2.67 -5.71 -4.42 -9.17 -8.97
oT DI4 -4.66 -2.42 -2.28 -5.12 -4.24 -9.33 -9.19
oT LML -4.50 -2.58 -2.44 -5.38 -4.09 -8.92 -9.07
oT MEL -4.59 -2.15 -2.01 -4.52 -4.18 -9.19 -9.33
oT Peter Lake -5.04 -2.95 -2.81 -6.04 -4.62 -9.76 -9.76
POT A8 -4.39 -1.25 -1.11 -2.79 -3.97 -9.24 -9.17
POT B2 -4.41 -1.67 -1.53 -3.68 -4.00 -9.37 -9.43
POT B7 -4.22 -1.44 -1.30 -3.23 -3.80 -9.11 -9.01
POT Chickenhead (DI1) -4.53 -2.88 -2.74 -5.96 -4.11 -9.48 -9.39
POT Control -4.61 -1.56 -1.42 -3.44 -4.19 -9.08 -9.20
POT D7 -4.34 -1.08 -0.94 -2.35 -3.93 -9.01 -9.18
POT DIS -4.73 -2.84 -2.70 -5.91 -4.31 -9.30 -9.02
POT E3 -4.53 -1.58 -1.43 -3.50 -4.11 -9.44 -9.50
POT Nipissar -3.50 -1.24 -1.10 -2.50 -3.08 -1.75 -8.26
NOT Al -4.88 -2.38 -2.23 -5.03 -4.46 -8.58 -9.53
NOT Al3 -2.64 0.11 0.25 -0.12 -2.22 -6.38 -6.46
NOT AlS -2.08 0.66 0.81 0.94 -1.67 -6.39 -6.18
NOT A38 -2.41 0.28 0.42 0.1 -1.99 -6.64 -6.51
NOT A5 -3.78 -1.37 -1.23 -3.09 -3.36 NA -9.05
NOT A54 -2.27 0.06 0.21 -0.30 -1.85 -6.26 -6.36
NOT A56 -2.14 0.58 0.72 0.84 -1.72 -6.61 -6.49
NOT A57 -3.67 -0.37 -0.22 -1.08 -3.25 -8.48 -7.92
NOT A6 -4.23 -1.04 -0.90 -2.41 -3.81 -9.06 -9.08
NOT A9 -3.03 -0.23 -0.08 -0.77 -2.61 -7.87 -7.21
NOT B36 -3.08 -0.15 -0.01 -0.52 -2.67 -8.67 -8.59
NOT B45 -4.38 -0.88 -0.73 -2.14 -3.97 -9.43 -8.43
NOT B46 -4.04 -0.75 -0.60 -1.82 -3.63 -9.12 -9.04
NOT B5 -4.38 -1.52 -1.38 -3.30 -3.96 -9.22 -9.30
NOT B6 -4.28 -0.74 -0.59 -1.85 -3.87 -8.84 -8.65
NOT C5 -4.32 -1.36 -1.22 -3.11 -3.91 -10.03 -9.78
NOT D23 -4.43 -1.00 -0.86 -2.30 -4.02 -9.46 -9.61
NOT D4 -3.81 -0.50 -0.36 -1.21 -3.39 -8.51 -8.80
NOT D5 -3.96 -0.71 -0.57 -1.62 -3.55 -8.70 -8.99
NOT DI2 -4.51 -2.52 -2.38 -5.26 -4.09 -9.41 -9.25
NOT E4 -4.40 -0.67 -0.53 -1.62 -3.99 -9.14 -9.28
NOT G2 -4.86 -1.14 -1.00 -2.67 -4.45 -9.98 -9.08
NOT H1 -3.83 0.04 0.18 -0.29 -3.41 -7.86 -7.91
NOT H17 -4.19 -0.98 -0.83 -2.01 -3.77 -8.96 -8.94
NOT H19 -3.79 -0.26 -0.12 -0.55 -3.37 -7.76 -8.21
NOT H20 -4.09 -0.65 -0.51 -1.42 -3.68 -8.17 -8.46
NOT H3 NA NA NA NA NA NA NA
NOT Mel Ctrl 6 -3.65 -0.61 -0.47 -1.82 -3.23 -9.35 -8.38
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