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Winnemucca Lake, NV Rhodes Marsh, NV

Surprise Valley, CA

Harney Lake, OR

Owens Lake, CA

Great Salt Lake, UT

Mono Lake, CA
Soap Lake, WA

Cadiz Lake, CA

Bristol Dry Lake, CA

No HCO3
- or CO3

2- concentra-
tions  were reported; placement 

here is author's estimate.

pH = 9.2

pH = 8.2

pH = 7.7 to 8.9

pH = 8.7 pH = 9.5

pH = 9.6

Brines in Silurian 
carbonate rocks, 
Michigan Basin
(each symbol is 
an average of 
~15 samples)

Brines in Jurassic 
carbonate rocks, 

Arkansas

Brines in Cretaceous 
carbonate rocks, Texas

pH = 3.5 to 5.1

pH = 4.6  to 5.7

pH = 5.0 to 6.5

Ca2+ and HCO3
- concentrations in 

some natural waters, Part  I: a plot
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(The nearly-extinct residuum of 
the lake that was desiccated to 
provide water for Los Angeles)
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Brine in 
Pliocene-

Pleistocene 
sandstones, 

U.S. Gulf 
Coast

Alkali Valley, OR pH = 10.1

No Ca2+ 
concentration  
was reported; 

placement here 
is author's 
estimate.

Goodenough Lake, BC

Groundwaters <360 m deep from 
the U.S. state of Georgia hosted by

These diagonal lines, and the diagonal trends in 
data from waters in equilibrium with calcite, are 
dictated by KCaCO3 = 10-8.48 = aCa2+ x aCO32-, 

where  aCO32-  depends on aHCO3- and pH
via the reaction HCO3

- <–> CO3
2- + H+.

This shaded region has no 
examples of natural waters 

because they would be 
improbably super-

saturated with 
respect to 

calcite.

Waters very 
undersaturated 
with respect to 

calcite.

Dashed lines indicate pH at which water 
would be in equilibrium with calcite with 
pKCalcite = 8.48, pK2 = 10, γHCO3- = 0.5, 

γCO32- = 0.2, and γCa2+ = 0.3.
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Legend:

        Parts Ia and Ib of this series are enlargements of 
the lower left part of this far-ranging plot, and Part II 
has some observations about this plot.
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Average river water

Sources are shown in Part II.


