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Objectives
1. Assess the relationship between field and lab 

measurements of primary productivity (via 
chlorophyll-a) and suspended solids.

2. Assess the relationship between nutrients and 
easily obtained field measurements.

3. Determine if surrogate measures of 
chlorophyll-a and suspended solids are 
appropriate for predicting phosphorus and 
nitrogen concentrations in oxbow lakes.

Floodplain Lakes

• River meanders

• Range of connectivity

• Rich alluvial soil
• Mississippi Alluvial Valley    
(MAV)



Mississippi Alluvial Valley

MAV Floodplain Lakes

• Recreational areas
• Major water quality issues

– Sedimentation
– Turbidity
– Agricultural runoff
– Highly productive



Water Quality Issues

• Response variables

• Nutrient criteria

• Clean Water Act

• Designated uses
– Warm water fisheries
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MS Nutrient Criteria
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Efficient monitoring

• Nutrients estimated by surrogates
• Field measurements allow faster processing and 

reduced costs
• Chlorophyll-a fluorescence

– Response variable
– Affected by many factors

• Turbidity
– Light limitation
– Phosphorus adsorption



Study Sites



Field measurements

• Water Column
– Temp
– pH
– DO
– Secchi depth
– Max depth

• Composite sample 
– Turbidity (NTU)
– Chlorophyll-a (RFU)
– Alkalinity

Meters

• Fluorometer
– Turner AquaFluor™

• Turbidimeter
– HACH 2100p
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Lab measurements

• Composite sample 
– Chlorophyll-a
– TSS, VSS
– TKN, TP



TP
TKN

Chlorophyll-a
(Lab)

Chlorophyll-a
(Field)

Volatile 
Suspended 

Solids

Turbidity
Total 

Suspended 
Solids

Other

TP
TKN

Chlorophyll-a
(Lab)

Chlorophyll-a
(Field)

Volatile 
Suspended 

Solids

Turbidity
Total 

Suspended 
Solids

Other



TP
TKN

Chlorophyll-a
(Lab)

Chlorophyll-a
(Field)

Volatile 
Suspended 

Solids

Turbidity
Total 

Suspended 
Solids

Other

Chlorophyll-a
(Lab)

Chlorophyll-a
(Field)



Chlorophyll-a
(Lab)

Chlorophyll-a
(Field)

Chlorophyll-a (μg/L)  =  e-2.31 × RFU 1.17

r=0.90

Turbidity
Total 

Suspended 
Solids



TSS (mg/L) = 8.31 + 0.68NTU
r=0.88
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Conclusions

• Relationships in MS lakes can be variable
– Work on smaller scales

• Two measures (RFU, NTU) are needed to 
estimate TP in oxbow lakes

• Nitrogen may benefit from additional 
landscape parameters

Implications

• Delta oxbow lakes are potentially impaired
– Need for more frequent monitoring

• More effort into response variables
– Designated use

• More effort into sub-basin differences
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