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SUPPLEMENTARY MATERIAL 
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Descriptive statistics (25, 50 and 75th centiles) for groundwater geochemical 
parameters for water groups (mg/L, except for pH and pe, which have no units). 

 
   

Parameter Centile 
CS M3 M1 M2 LL A2 A3 A1  

   N=3 N=19 N=19 N=14 N=46 N=26 N=41 N=22  
 

P
h

ys
ic

al
 p

ar
am

et
er

s
 pH 

25 7.56 7.82 8.19 7.69 7.1 7.48 7.28 5.7  
 50 7.59 8.26 8.69 7.805 7.235 7.855 7.83 6.405  
 75 7.65 8.79 9.16 8.02 7.52 8.58 8 7.02  
 

TDS 
25 2435 1019 484 425 473 214 239 118  

 50 2961 1340 723 517 673 321 283 168  
 75 13837 2604 900 658 798 437 348 308  
 

D.O. 
25 0.07 0.2 0.21 0.26 0.3 0.3 0.32 2.09  

 50 0.17 0.34 0.32 0.49 0.37 0.525 0.38 5.745  
 75 0.37 0.65 1.07 1.18 0.55 1.68 0.79 9.28  
 

pe 
25 -1.02 1.37 0.99 1.12 2.81 3.49 2.26 5.81  

 50 -0.41 3.15 2.35 2.09 3.29 5.39 3.55 6.49  
 75 1.55 4.27 5.27 2.73 4.53 6.51 6.11 8.01  
 

M
aj

o
r 

co
n

st
it

u
en

ts
 

Na 
25 380 260 120 48 22 36 6.4 1.9  

 50 630 380 190 74 34 60.5 9.7 4  
 75 3900 730 240 97 58 98 19 8.8  
 

Ca 
25 180 4.4 0.98 20 55 8.7 25 21  

 50 310 9.2 3.8 30 85.5 12.5 35 28  
 75 1200 15 6.8 42 120 18 50 57  
 

Mg 
25 17 3.6 0.22 12 17 3.2 8.8 2.5  

 50 110 11 1.5 17.5 28 4.45 11 4.25  
 75 220 13 2.7 25 34 6.7 14 8.2  
 

Cl 
25 87 84 9.5 16 21 7.6 1.6 0.93  

 50 340 260 39 25.5 38 14 7.9 6.3  
 75 6600 920 64 37 80 45 15 16  
 

SO4 
25 860 0.2 6.2 0.4 46 17 15 8.1  

 50 1500 0.5 13 2.2 66.5 27.5 18 13  
 75 1700 7.7 51 14 100 39 26 21  
 

HCO3 
25 145.9 526.6 253.9 287.1 243.7 133.9 145.1 68.4  

 50 158.0 642.1 351.5 355.6 329.0 180.4 158.4 89.0  
 75 778.6 752.4 513.8 412.8 402.2 236.2 218.1 146.0  
 

M
in

o
r 

co
n

st
it

u
en

ts
 

K 
25 8.6 3.3 1 3.6 2.2 0.44 0.55 0.38  

 50 23 5.6 1.7 4.95 3.05 0.835 0.8 0.74  
 75 48 11 2.5 5.6 4.8 1.4 1.1 1.2  
 

Sr 
25 5.7 0.44 0.084 1.6 0.99 0.3 0.38 0.12  

 50 9.1 0.83 0.19 2.85 1.85 0.905 0.6 0.2  
 75 26 1.9 0.41 4.4 2.8 1.5 0.8 0.28  
 

Fe 
25 0.36 0.067 0.015 0.015 0.071 0.015 0.046 0.015  

 50 1.2 0.14 0.015 0.17 0.36 0.024 0.11 0.015  
 75 8.1 0.27 0.055 0.29 1.4 0.12 0.26 0.015  
 

F 
25 0.4 0.6 0.6 0.3 0.1 0.2 0.05 0.05  

 50 0.5 1.2 1 0.5 0.1 0.45 0.1 0.05  
 75 0.8 2 2.3 0.9 0.2 0.6 0.2 0.05  
 

CO3 
25 0.174 1.368 2.488 0.505 0.147 0.150 0.148 0.001  

 50 0.219 2.665 6.821 0.716 0.190 0.576 0.266 0.009  
 75 0.892 10.719 12.621 1.363 0.299 2.645 0.566 0.042  
 N-NO2 + 

N-NO3 

25 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.14  
 50 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.43  
 75 0.01 0.1 0.01 0.01 0.1 0.01 0.01 1.3  
 

NH4 
25 0.9 0.71 0.27 0.79 0.16 0.03 0.04 0.01  

 50 2.8 1.5 0.47 0.96 0.26 0.045 0.06 0.03  
 75 5.3 1.8 0.71 1.1 0.43 0.12 0.1 0.05  
 

T
ra

ce
 c

o
n

st
it

u
e

n
ts

 Ba 
25 0.0048 0.25 0.027 0.39 0.094 0.012 0.051 0.0042  

 50 0.016 0.6 0.074 1.15 0.15 0.033 0.074 0.0115  
 75 0.023 1.6 0.19 1.5 0.24 0.072 0.13 0.041  
 

B 
25 0.57 0.46 0.24 0.18 0.03 0.014 0.005 0.0025  

 50 1.2 0.51 0.36 0.225 0.0505 0.038 0.009 0.0025  
 75 1.6 0.75 0.5 0.3 0.088 0.065 0.016 0.014  
 

Br 
25 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05  

 50 0.5 0.5 0.05 0.05 0.05 0.05 0.05 0.05  
 75 32 2.5 0.2 0.05 0.05 0.05 0.05 0.05  
 

Mn 
25 0.24 0.0034 0.0023 0.014 0.035 0.011 0.03 0.00069  

 50 0.36 0.011 0.0055 0.023 0.0785 0.0265 0.071 0.00225  
 75 2.1 0.033 0.012 0.079 0.36 0.049 0.13 0.0096  

Note: Bold values: Maximum median value for a parameter. / Underlined values: Minimum median value for a parameter. 
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Descriptive statistics (25, 50, and 75th centiles) for tritium and radiocarbon data. 

 Parameter (Units) Centile 
CS M3 M1 M2 LL A2 A3 A1 

 

 
N=1 N=3 N=3 N=3 N=6 N=8 N=11 N=4 

 

 
3H (T.U.) 

25 6.6 0.0 3.2 1.0 10.4 0.4 6.3 13.2 
 

 
50 6.6 0.0 3.9 7.3 12.1 2.7 7.4 13.9 

 

 
75 6.6 0.0 4.9 9.6 12.6 4.2 9.7 14.5 

 

 
             

 

 Parameter (Units) Centile 
CS M3 M1 M2 LL A2 A2 A1 

 

 
N=3 N=4 N=4 N=5 N=4 N=6 N=7 N=1 

 

 
14C ages (y B.P.)1 

25 2140 6555 7515 3100 175 8960 4390 3070 
 

 
50 13840 10190 8825 4020 910 10605 8820 3070 

 

 
75 14390 13800 11155 5370 3275 12570 10120 3070 

 

 
a14C (fmC)2 

25 0.0016 0.0015 0.0016 0.0023 0.0028 0.0015 0.0017 0.0033 
 

 
50 0.0023 0.0019 0.0018 0.0025 0.0033 0.0018 0.0025 0.0033 

 

 
75 0.0038 0.0021 0.0019 0.0028 0.0036 0.002 0.0028 0.0033 

 

 
δ13C (0/00) 

25 -24.60 -22.50 -16.25 -18.80 -16.25 -17.70 -18.00 -14.60 
 

 
50 -22.70 -19.50 -14.15 -18.00 -14.45 -16.55 -15.90 -14.60 

 

 
75 -17.70 -16.35 -12.85 -16.00 -12.90 -15.50 -15.30 -14.60 

 
Note: Bold values: Maximum median value for a parameter. / Underlined values: Minimum median value for a parameter. 

 



Beaudry, C., Lefebvre, R., Rivard, C., Cloutier, V., 2018. Conceptual model of regional groundwater flow based on hydrogeochemistry (Montérégie Est, Québec, Canada). Canadian Water Resources Journal, doi: 10.1080/07011784.2018.1461579.
Geochemical data used for the interpretation of radiocarbon age based on Han & Plummer (2016). 
Calculations based on: Janos, D., 2017. Regional groundwater flow dynamics and residence times in Chaudière-Appalaches, Québec, Canada: insights from numerical simulations. M.Sc. thesis, Laval University, Quebec City, Canada, 103 pp. 

Sample pCO2 log (pCO2) A14C d13C Tritium DIC Raw Age 1 - Age 2 - Age 3 - Age 4 - Age 5 - Age 6 - Age 7 - Age 8 - Age 9 - Age Selected Corrected Uncorrected

GROUP number atm (pcm) (‰ PDB) pH TU mol/L Ao=100 Tamers Pearson Mook F. & G. eq AIEA Evans Eichinger Ext. G. & Z. H. & P. Model Age Lab Age

Other RS04 2.83E-03 -2.55 31.0 -21.10 8.2 -1.00 9.61E-03 9695 4102 8162 NAA NAA NAA 8154 6361 12450 NAA Pearson 8162 9420

Other INRS294 / CPT-T06-E 2.38E-02 -1.62 14.7 -25.90 7.2 -1.00 8.80E-03 open open open NAA NAA NAA open open open NAA Pearson open 15420

Other P14_SED 7.64E-03 -2.12 21.0 -9.80 8.0 -1.00 1.40E-02 12886 7418 5013 x 8916 9073 4984 6800 16548 4637 H&P 4637 12520

Other RS02_ROC 1.64E-02 -1.78 35.0 -14.60 7.0 -1.00 4.01E-03 open open open open open open open open open -2100 H&P modern 8440

Other P11 (DUP20) 2.93E-04 -3.53 9.7 -12.80 8.6 0.00 2.44E-03 19304 13630 13638 13665 17687 17623 13600 14282 24789 11390 H&P 11390 18760

M1 INRS211 5.68E-04 -3.25 29.4 -13.30 8.6 3.90 4.56E-03 10125 4452 4777 5696 8744 8682 4721 5308 13003 4274 H&P 4274 9840

M1 INRS224 2.06E-04 -3.69 21.2 -12.40 9.3 -1.00 8.93E-03 12835 7116 6907 6232 10925 10819 6845 7732 16482 6540 H&P 6540 12470

M1 INRS227 1.05E-04 -3.98 37.8 -15.00 9.1 4.90 2.68E-03 8038 2326 3684 6885 7701 7618 3647 3616 10322 6725 H&P 6725 7810

M1 INRS280 1.41E-04 -3.85 40.7 -17.50 9.0 3.20 3.01E-03 7429 1721 4349 9273 8299 8230 4319 3555 9541 NAA Pearson 4349 7220

M2 INRS131 5.46E-03 -2.26 60.6 -16.00 7.7 -1.00 5.37E-03 4136 -1145 316 3686 4016 4244 284 159 5312 3601 H&P 3601 4020

M2 INRS193 1.33E-02 -1.88 68.0 -20.20 7.4 9.60 6.62E-03 open open open NAA open open open open open NAA Pearson open 3100

M2 INRS256 4.64E-03 -2.33 51.3 -12.90 7.8 1.00 5.81E-03 5526 150 -75 -816 3655 3853 -128 730 7096 -3697 IAEA 3853 5370

M2 INRS277 6.65E-04 -3.18 47.6 -18.00 8.5 7.30 3.61E-03 6133 486 3286 NAA 7225 7195 3262 2355 7876 NAA Pearson 3286 5960

M2 INRS278 2.67E-03 -2.57 75.5 -18.80 8.0 -1.00 5.37E-03 2325 -3192 -162 NAA 3627 3674 -190 -1207 2986 NAA outside NA 2260

M3 INRS129 7.11E-03 -2.15 31.2 -18.50 7.8 -1.00 7.72E-03 9631 4277 7011 11750 10641 10786 6974 6175 12368 NAA Pearson 7011 9360

M3 INRS189 4.50E-03 -2.35 25.4 -20.50 8.0 0.00 8.91E-03 11342 5846 9570 NAA 13509 NAA 9562 7968 14565 NAA Pearson 9570 11020

M3 INRS221 6.12E-04 -3.21 62.7 -24.50 8.8 -1.00 7.26E-03 3859 -1833 3561 NAA NAA NAA 3558 935 4956 NAA Pearson 3561 3750

M3 P23 (DUP17) 5.63E-04 -3.25 12.7 -14.20 9.0 -1.00 9.92E-03 17065 11363 12258 14646 16326 16245 12228 12414 21915 14036 H&P 14036 16580

CS INRS182 1.51E-02 -1.82 76.6 -17.70 7.6 6.60 1.13E-02 open open open open open open open open open 4163 outside NA 2140

CS P03 2.61E-03 -2.58 16.7 -22.70 7.6 -1.00 2.12E-03 14810 9653 13881 NAA NAA NAA 13878 11857 19019 NAA Pearson 13881 14390

CS P08 (DUP18) 2.47E-03 -2.61 18.0 -24.60 7.7 -1.00 2.27E-03 14199 8969 13934 NAA NAA NAA 13933 11428 18234 NAA Pearson 13934 13840

LL INRS127 4.65E-02 -1.33 96.5 -12.50 7.0 -1.00 1.06E-02 open open open open open open open open open -5957 outside NA 290

LL INRS231 3.03E-02 -1.52 82.7 -16.90 7.1 12.40 9.17E-03 open open open open open open open open open 163 H&P 163 1530

LL INRS251 1.65E-02 -1.78 53.5 -15.60 7.2 -1.00 5.99E-03 open open open open open open open open open 1486 H&P 1486 5020

LL INRS254 2.76E-02 -1.56 99.3 -13.30 7.2 12.60 1.00E-02 open open open open open open open open open -15005 outside NA 60

A1 INRS108 5.02E-02 -1.3 106.1 -12.44 6.1 13.40 3.60E-03 open open open open open open open open open -6925 outside NA modern

A1 INRS151 5.41E-02 -1.27 106.0 -9.67 6.0 14.90 3.95E-03 open open open open open open open open open -8989 outside NA modern

A1 INRS167 8.85E-02 -1.05 72.2 -12.63 5.7 14.30 5.91E-03 open open open open open open open open open -3512 IAEA open 2613

A1 INRS173 1.57E-02 -1.8 68.2 -14.60 6.6 12.50 2.18E-03 open open open open open open open open open - IAEA open 3070

A2 INRS169 3.42E-03 -2.47 23.0 -15.50 7.5 4.90 2.15E-03 12142 7109 8059 10499 11575 12009 8028 8174 15593 9940 H&P 9940 11800

A2 INRS212 1.48E-03 -2.83 48.0 -17.70 8.0 0.00 3.19E-03 6071 552 3085 8106 6985 7037 3064 2278 7796 NAA Pearson 3085 5900

A2 INRS300 4.17E-03 -2.38 39.0 -11.73 7.5 2.60 2.69E-03 7790 2745 1403 -5365 4793 5358 1348 2764 10004 1022 H&P 1022 7570

A2 P06 5.87E-04 -3.23 31.0 -16.70 8.5 3.40 3.60E-03 9684 4030 6218 10781 10207 10170 6193 5635 12437 11175 Pearson 6218 9410

A2 P16 5.60E-04 -3.25 20.9 -18.50 8.6 0.00 4.08E-03 12937 7272 10316 NAA 14363 14324 10304 9169 16613 NAA Pearson 10316 12570

A2 P19 3.07E-05 -4.51 32.8 -14.40 9.4 2.70 1.50E-03 9220 3500 4529 7044 8522 8430 4481 4680 11841 6576 H&P 6576 8960

A2 P20 1.14E-04 -3.94 14.5 -16.40 8.9 0.80 1.77E-03 15969 10271 12352 17037 16465 16398 12340 11776 20507 17457 Pearson 12352 15520

A3 INRS109 9.24E-04 -3.03 33.4 -15.90 8.1 7.40 2.17E-03 9078 3541 5205 8970 9111 9156 5176 4930 11658 9048 H&P 9048 8820

A3 INRS143 2.09E-03 -2.68 28.4 -11.90 7.9 6.50 3.06E-03 10415 4991 4147 741 7921 8089 4089 5267 13374 3772 H&P 3772 10120

A3 INRS155 1.91E-02 -1.72 67.5 -18.20 7.0 9.00 4.30E-03 open open open open open open open open open 3020 H&P 3020 3160

A3 INRS162 7.78E-04 -3.11 24.0 -16.10 8.2 3.10 2.17E-03 11794 6233 8025 12144 12004 12031 8006 7636 15146 12348 Pearson 8025 11460

A3 INRS164 3.84E-02 -1.42 57.9 -18.00 6.5 10.00 4.55E-03 open open open open open open open open open -2084 H&P modern 4390

A3 INRS213 8.45E-04 -3.07 56.1 -15.30 8.1 8.90 2.01E-03 4786 -747 595 3923 4549 4599 573 472 6146 3779 H&P 3779 4650

A3 P21 1.35E-03 -2.87 31.3 -15.40 7.8 4.00 1.55E-03 9592 4248 5455 8367 9194 9384 5420 5452 12317 8070 H&P 8070 9320

1- Tamers: Tamers, M.A., 1975. Validity of radiocarbon dates on ground water. Surveys in Geophysics, 2(2), 217-239.

2 - Pearson:   Ingerson, E., Pearson Jr., F.J., 1964. EsƟmaƟon of age and rate ofmoƟon of groundwater bythe 14C method. Recent Researches in the Fields of Hydrosphere, Atmosphere andNuclear Chemistry, pp. 263–283.
Pearson Jr., F.J.,White, D.E., 1967. Carbon-14 ages and flow rates of water in Carrizo Sand, Atascosa County, Texas. Water Resour. Res. 3, 251–261.

3 - Mook Mook, W.G., 1976. The dissolution-exchange model for dating groundwater with 14C. Interpretation of Environmental Isotope and Hydrochemical Data in Groundwater Hydrology 1976. IAEA, Vienna, pp. 213–225.
4 - F & G eq Fontes, J.-Ch, Garnier, J.M., 1979. Determination of the initial activity of the total dissolved carbon. A review of existing models and a new approach. Water Resources Research 12, 399–413.
5 - AIEA Gonfiantini, R., 1972. Notes on isotope hydrology. Internal Report. IAEA, Vienna.

Salem, O., Visser, J.H., Dray, M., Gonfiantini, R., 1980. Groundwater flow patterns in the western Lybian Arab Jamahiriaya. Arid-Zone Hydrology: Investigations with Isotope Techniques 1980. IAEA, Vienna, pp. 165–179.
6 - Evans Evans, G.V., Otlet, R.L., Downing, A., Monkhouse, R.A., Rae, G., 1978. Some problems in the interpretation of isotope measurements in United Kingdom aquifers. Isotope Hydrology 1978. IAEA, Vienna, pp. 679–708.
7 - Eichinger Eichinger, L., 1983. A contribution to the interpretation of 14C groundwater ages considering the example of a partially confined sandstone aquifer. Radiocarbon 25, 347–356.
8 - Ext. G. & Z. Extended Gonfiantini and Zuppi (2003) statistical method in: Han, L.F., Plummer, L.N., Aggarwal, P., 2014. The curved 14C vs. δ13C relationship in dissolved inorganic carbon: a useful tool for groundwater age- and geochemical interpretations. Chem. Geol. 387, 111–125.

Gonfiantini, R., Zuppi, G.M., 2003. Carbon exchange rate of DIC in karst groundwater. Chem. Geol. 197, 319–336.
9 - H. & P. Han, L.F., Plummer, L.N., 2013. Revision of Fontes & Garnier’s model for the initial 14C content of dissolved inorganic carbon used in groundwater dating. Chemical Geology, 351, 105–114.

Corrected 14C AgesINPUT DATA



Beaudry, C., Lefebvre, R., Rivard, C., Cloutier, V., 2018. Conceptual model of regional groundwater flow based on hydrogeochemistry (Montérégie Est, Québec, Canada). Canadian Water Resources Journal, doi: 10.1080/07011784.2018.1461579.
Graphs used for the interpretation of radiocarbon age based on Han & Plummer (2016). Note: see the lower graph for the color of symbols related to the different water groups and see the paper for definitions of water groups (also in Chapter 3 of the M.Sc. Thesis).

ALL DATA APPALACHIAN WATER GROUPS MONTEREGIAN AND MIXED WATER GROUPS LOWLANDS WATER GROUP

0%

20%

40%

60%

80%

100%

120%

-25 -20 -15 -10 -5 0

14
C 

(p
m

C)

d13C (permil)

0%

20%

40%

60%

80%

100%

120%

-25 -20 -15 -10 -5 0

14
C 

(p
m

C)

d13C (permil)

Carbonate dissolution
in open CO2 system

CO2
decay

0%

20%

40%

60%

80%

100%

120%

-25 -20 -15 -10 -5 0

14
C 

(p
m

C)
d13C (permil)

Carbonate dissolution
due to ion exchange

Old organic
matter

Carbonate dissolution
in open CO2 system

CO2
decay

0%

20%

40%

60%

80%

100%

120%

-25 -20 -15 -10 -5 0

14
C 

(p
m

C)

d13C (permil)

Carbonate dissolution
in open CO2 system

0%

20%

40%

60%

80%

100%

120%

0.00 0.01 0.02 0.03 0.04 0.05 0.06

14
C 

(p
m

C)

1/[DIC] (L/mg)

-25

-20

-15

-10

-5

0

0.00 0.01 0.02 0.03 0.04 0.05 0.06

d1
3 C

 (p
er

m
il)

1/[DIC] (L/mg)

0%

20%

40%

60%

80%

100%

120%

0.00 0.01 0.02 0.03 0.04 0.05 0.06

14
C 

(p
m

C)

1/[DIC] (L/mg)

Carbonate dissolution
in open CO2 system

Calcite
precipitation

-25

-20

-15

-10

-5

0

0.00 0.01 0.02 0.03 0.04 0.05 0.06

d13
C 

(p
er

m
il)

1/[DIC] (L/mg)

Low DIC soil and
rapid inflitration

0%

20%

40%

60%

80%

100%

120%

0.00 0.01 0.02 0.03 0.04 0.05 0.06

14
C 

(p
m

C)

1/[DIC] (L/mg)

-25

-20

-15

-10

-5

0

0.00 0.01 0.02 0.03 0.04 0.05 0.06

d13
C 

(p
er

m
il)

1/[DIC] (L/mg)

Carbonate
dissolution
due to ion
exchange

-25

-20

-15

-10

-5

0

0.00 0.01 0.02 0.03 0.04 0.05 0.06

d13
C 

(p
er

m
il)

1/[DIC] (L/mg)

Carbonate dissolution
in open CO2 system

0%

20%

40%

60%

80%

100%

120%

0.00 0.01 0.02 0.03 0.04 0.05 0.06

14
C 

(p
m

C)

1/[DIC] (L/mg)

Carbonate dissolution
in open CO2 system

-5

-4

-3

-2

-1

0

1

2

-10 -8 -6 -4 -2 0 2 4

Sa
tu

ra
tio

n 
in

de
x 

-
CA

LC
IT

E

Saturation index - DOLOMITE

Dissolution

Steady-state

Precipitation

0

1

2

3

4

5

6

0 2 4 6 8 10 12 14 16 18 20

Ca
 (m

m
ol

/L
)

HCO3 (mmol/L)

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

4 5 6 7 8 9 10

lo
g 

pC
O

2
(a

tm
)

pH

0.1

1

10

100

1000

10000

4 5 6 7 8 9 10

Ca
 (m

g/
L)

pH

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

4 5 6 7 8 9 10

lo
g 

pC
O

2
(a

tm
)

pH

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

4 5 6 7 8 9 10

lo
g 

pC
O

2
(a

tm
)

pH

0

1

2

3

4

5

6

0 2 4 6 8 10 12 14 16 18 20

Ca
 (m

m
ol

/L
)

HCO3 (mmol/L)

0

1

2

3

4

5

6

0 2 4 6 8 10 12 14 16 18 20

Ca
 (m

m
ol

/L
)

HCO3 (mmol/L)

0

1

2

3

4

5

6

0 2 4 6 8 10 12 14 16 18 20

Ca
 (m

m
ol

/L
)

HCO3 (mmol/L)

-5

-4

-3

-2

-1

0

1

2

-10 -8 -6 -4 -2 0 2 4

Sa
tu

ra
tio

n 
in

de
x 

-
CA

LC
IT

E

Saturation index - DOLOMITE

Dissolution

Steady-state

Precipitation

-5

-4

-3

-2

-1

0

1

2

-10 -8 -6 -4 -2 0 2 4

Sa
tu

ra
tio

n 
in

de
x 

-
CA

LC
IT

E

Saturation index - DOLOMITE

Dissolution

Steady-state

Precipitation

-5

-4

-3

-2

-1

0

1

2

-10 -8 -6 -4 -2 0 2 4

Sa
tu

ra
tio

n 
in

de
x 

-
CA

LC
IT

E

Saturation index - DOLOMITE

Dissolution

Steady-state

Precipitation

0.1

1

10

100

1000

10000

4 5 6 7 8 9 10

Ca
 (m

g/
L)

pH

0.1

1

10

100

1000

10000

4 5 6 7 8 9 10

Ca
 (m

g/
L)

pH

0.1

1

10

100

1000

10000

4 5 6 7 8 9 10

Ca
 (m

g/
L)

pH

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

4 5 6 7 8 9 10

lo
g 

pC
O

2
(a

tm
)

pH

0.001

0.01

0.1

1

10

0.01 0.1 1 10 100

Ca
 (m

m
ol

/L
)

Na (mmol/L)

Freshening

0.001

0.01

0.1

1

10

0.01 0.1 1 10 100

Ca
 (m

m
ol

/L
)

Na (mmol/L)

Freshening

0.001

0.01

0.1

1

10

0.01 0.1 1 10 100

Ca
 (m

m
ol

/L
)

Na (mmol/L)

Freshening

0.001

0.01

0.1

1

10

0.01 0.1 1 10 100

Ca
 (m

m
ol

/L
)

Na (mmol/L)

Freshening

0

5000

10000

15000

20000

0 5000 10000 15000 20000

Co
rr

ec
te

d 
14

C 
Ag

e 
(y

ea
rs

 B
P)

Uncorrected 14C Age (years BP)

M1

M2

M3

CS

LL

A3

A2


