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Energy Flow Along Stream Continua

What are the role(s) 

of confluences in 

ecosystem function?

Stream Continuum + Confluence Effects

?



How do stream confluences influence ecosystem 

function (i.e., dissolved organic carbon (DOC) 

uptake and metabolism)?

• Prediction: DOC uptake will be stimulated 

downstream of confluence because:

• 1) mixing of carbon and nutrient inputs

• 2) changes in stream structure 

downstream of confluence



Stroubles-Walls Confluence

Urban/Agricultural catchment, 

High NO3
- and conductivity

Confluence mixing 

zone mapped using 

conductivity



Confluence DOC Pulse Additions

• DOC pulsed in each 
tributary

• Calculated DOC uptake 
using sample and sensor 
data

• Roasted Barley Leachate 
as a DOC source
• Similar bioavailability to 

ambient stream DOC

• Detectable on Turner 
Cyclops 7F fDOM sensors



Linking Process (Biology) and Transport (Hydrology)

DOC

Biomass

DOC Uptake Length
(Distance traveled by DOC before being removed)

Uptake



Converting Sensor Data to DOC

Time Since Addition

= DOC bucket sample

Sensor Calibration to 

Roasted Barley Leachate
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DOC Uptake Stimulated Downstream

• Downstream DOC 
uptake length shorter 
than predicted

Downstream

Predicted

Downstream

Measured

Stroubles

Downstream
Measured

Walls
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Uptake*

Stroubles
Uptake*

Walls
Uptake*= +
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How do stream confluences influence ecosystem 

function (i.e., dissolved organic carbon (DOC) 

uptake and metabolism)?

• Prediction: DOC uptake will be stimulated 

downstream of confluence because:

• 1) mixing of carbon and nutrient inputs

• 2) changes in stream structure 

downstream of confluence



Mapping the Confluence Mixing Zone

• Mixing of tributaries 
assessed using conductivity

• Bioassays to measure water 
column DOC uptake

• Enriched with roasted barley 
leachate (2 mg DOC L-1)

• Water collected from 
transects in confluence 
mixing zone



Heterogeneous and Stimulated DOC 
Uptake in Mixing Zone

Walls Bank

Mix Boundary

Stroubles Bank
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Concluding Remarks

• Whole stream DOC uptake 

downstream of confluence greater 

than predicted

Percent DOC Consumed

Walls

Stroubles

5040302010

Walls Bank

Mix Boundary

Stroubles Bank

• Water column DOC uptake (from 

bioassays) heterogeneous and greater 

in mixing zone than tributaries

• Future Work:

• Nutrients!

• Influence of network position, 

different tributary inputs on 

confluence functions
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Questions?


