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Overview 

 Study Background and Summary 
  “Chemical composition, pH, and redox state of sulfur 

and iron in complete vertical porewater profiles from 
two Sphagnum peat bogs, Jura Mountains, 
Switzerland” [1] 

 Water Chemistry 
 PHREEQC Model 
 Discussion 



  (1) Evaluate the composition of vertical porewater 
profiles at two different bog locations 

  (2) Evaluate the redox state of the porewaters with 
respect to S and Fe 

Study Objectives 



Study Background - Bogs 

 Ombrogenic 
  Hydrologically isolated from local ground and 

surface waters 
  Inorganic solids are supplied by atmospheric 

deposition 

 Minerogenic 
  Hydrologically connected to local waters 
  Receive inorganic solids from percolating 

groundwater 

 Bog surface waters are acidic (pH 4) 
 Below surface, bog waters are anoxic 



Study Background 

 Location: Franches Montagnes region, Jura 
Mountains, NW Swizterland 

 Average annual temperature = 5.5oC 
 Annual Precipitation exceeds 1300 mm (~51 in)/yr. 

[2] 



Study Background 

 La Tourbière des Genevez (TGe) 
  Area: 7.2 ha (590 mE-W x 170 mN-S) 
  Pronounced domed structure: 2.5 

m rise to center from N-S edges 
  Maximum peat depth: 140 cm 

 Etang de la Gruère (EGr)  
  Area: 22.5 ha 
  Sampling location 4 m higher than 

edge 
  Maximum peat depth: 650 cm 
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Study Background 

[3] 



Study Results 

 Peepers 
  Plexiglas housing made of individual 30 mL chambers 

 Filled with deionized, deaerated water 
 Covered with 0.2 μm membrane filter 

  Inserted into bogs and left for 4-6 weeks to equilibrate 

 Peeper samples were compared with water from 
squeezed peat slices for quality assurance 



 Results for TGe are similar 
 Profiles confirm dissolved CO2 is very important to 

the pH of bog waters 

Study Results 

EGr 
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Study Results 

TGe 
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Sulfate is the dominant S species 



Study Results 
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Study Results 
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Water Chemistry 

[1] 



PHREEQC Model - Objectives 

  (1) Determine types of minerals deposited by 
atmosphere in ombrogenic bog at EGr 
  Mixture of rainwater and bog water which then evaporates 

  (2) Successfully run mixing and evaporation functions of 
PHREEQC 

  (3) Evaluate model results and determine discrepancies 
between the model and real world conditions 



PHREEQC Model – Mixing Inputs 

 Minteq.v4 database 

*Rainwater pH [4] 



PHREEQC Model – Mixing Solution 



PHREEQC Model – Mixing (Step 1) 



PHREEQC Model – Mixing (Step 2) 



PHREEQC Model – Evaporation 



PHREEQC Model – Evaporation 



  Supersaturated minerals are mainly composed of Fe 
  N, P, and S present would be taken up by plants very 

quickly 
  There are significant changes in the amount of Fe2+/

3+ and N-3/+3/+5 present 
  Minimal changes in amount of S-2/+6 present 

  Errors 
  Possibly caused by not being familiar with PHREEQC 
  Uncertainty of mixing fractions 
  N, S, P uptake by plants is not accounted for 

Discussion  
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