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Diel processes in different pH regimes

Â Small diel 
changes in pH

Â Fe redox cycles

Â Large diel changes in 
pH (DIC system)

Â Sorption of cationic 
metals (Zn2+ , Mn2+)

low-pH streams high-pH streams

Transition: low pH Ÿ high pH
Â Kinetic effects

Â Faster rates of Fe(II) oxidation and 
hydrolysis during day

Â Co-precipitation or sorption of As and 
trace metals onto fresh HFO particles



Field sites

Fisher Creek, Montana

Rio Tinto, Spain (Gammons et al 2008) Rio Agrio, Argentina (Parker et al 2008)

Coal mine drainage, MT (submitted)



Fe(III) photoreduction
FeOH2+ + h Fe2+ + OH

Fe3+-DOC + h Fe2+ + DOC + H+

Fe(OH)3(s) + h Fe2+

Rio Tinto, Spain

Light can reduce 
Fe(III) in both 
dissolved and 
solid forms

DOC catalyzes this 
reaction

Less important at 
pH > 6



Giffen Spring, MT

Diurnal processes
ÅRate of Fe2+ oxidation is faster in warm water

ÅSolubility of ferric-hydroxide (HFO) is higher in cold vs warm water

ÅSorption of solutes onto HFO is pH- and T-dependent

Fe cycling below mine adit discharges
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Example: Coal mine drainage, Giffen Spring 
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Faster rate of Fe(II) oxidation and hydrolysis results in lower 
dissolved Fe, Zn during the day in downstream waters. 

Gammons et al., submitted



Fisher Creek 
New World  Cu-Au 

Mining DistrictF1: pH 3.3

F2: pH 5.5

F3: pH 6.8

(Gammons et al 2005a)



Fisher Creek: Temp/pH

X Data
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Â All stations had a large diel 
change in temperature ( 11 C)

Â All stations had very small diel 
pH changes (< 0.15 units )

(Gammons et al 2005a)


