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Pathways of sulfate mobilization, production, and loss across 
stream corridors draining cultivated soils in central Montana
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Stream corridor

Agricultural land use adjacent to stream corridors
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Stream corridor

Agricultural land use can occur adjacent to stream corridors



Primary research question: How do upland soils and stream 
corridors influence sulfate loading in an agricultural landscape?
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Primary research objective:
Infer production and loss pathways of sulfate integrated into 
observed net gains in stream corridors (Mayernik et al., in prep).
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Reach with surface and subsurface inflows

Upper-Louse 

Reach with subsurface 
inflows
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Sulfate sourced from shale and cultivated soils
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Sulfate in streams reflects hydrologic connectivity
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Stream corridors are a source of sulfate



Fractionation effects of loss
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Open system
Precipitation to solid
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Two distinct sulfate sources in this system
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Sulfate precipitation to solid

Constant terrace 
groundwater 
inflows Marine shale 

sulfate- δ34S: ca. −17 ‰ 
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Stream water reflects mixing, with some evidence of 
loss in the riparian
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1. Stream corridors are sulfate 
sources.

2. Cultivated soils contribute sulfate to 
stream corridors. 

3. Production, mixing, and limited loss 
processes are integrated into the 
net sulfate gains observed.

Primary research question: How do upland soils and stream corridors 
influence sulfate loading in an agricultural landscape?
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Primary research question: How do upland soils and stream corridors 
influence sulfate loading in an agricultural landscape?

Primary research components:

1. Investigate sulfate processing by stream 
corridors with differing surface versus subsurface 
hydrologic connectivity (Mayernik et al., submitted to 
JGR Biogeosciences).



Primary research question: How do upland soils and stream corridors 
influence sulfate loading in an agricultural landscape?

Primary research components:

1. Investigate solute processing by stream corridors 
with differing surface versus subsurface 
hydrologic connectivity (Mayernik et al., submitted to 
JGR Biogeosciences).

2. Infer riparian production and loss pathways of 
sulfate integrated into observed net gains 
(Mayernik et al., in prep).



Cultivation contributes sulfate at much lower concentrations than 
shale
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Porter is more influenced by cultivation practices from higher 
contributing agricultural area
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Stream corridors produce sulfate, masking sulfate from 
cultivated soils, and show some sulfate loss reflecting reduction 

potential



 

 

Sulfate isotopic composition versus concentration
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