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Outline
• Data analysis and loading calculations of 

monthly monitoring data and storm events
– Time-variable estimates of flow necessary to 

understand storm events
• Temporal plots

– Evaluation of seasonal patterns
• Fish-Hg

– Statistics and bioaccumulation calculations
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Data Analysis

• Observations
– Data reflect passage of storm’s wave
– Positive relationship between Flow and TSS

• Conclusions
– Initial dilution of particulate Hg
– Increasing TSS scrubs out dissolved material
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Incremental loading analysis
• Observations:

– Location of peak Hg, meHg load migrates downstream 
as flows increase

• Conclusions
– Suitable tool for steady state situations, at high or low 

flow
• Need fate and transport calculation to assess movement of 

large masses of solids and Hg during passage of storm waves
– Relationship between location of peak Hg, meHg loads 

and flow (at Harriston)
• A potential tool for estimating the location (and magnitude) of 

Hg, meHg loads during steady state situations
• TSS is introduced all along the River

– Possibly related to stream stage and location of 
inundated side-channels or islands Slide 25
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Temporal Plots
• Observations

– Peak meHg.Part in April – June
– Peak Temperature June-August
– Enrichment of WC meHg.Sorb (but not Hg.Sorb)

• Conclusions
– Temperature/season affects meHg production
– Possible bioavailability affects on methylation
– Possibly due to greater association of meHg with certain 

particle types that are more readily resuspended
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Fish Bioaccumulation Model

• Thomann-Farley model
– Bioenergetics are generic for white perch
– Assumed that bioenergetics have not changed over the 

last 30 years..
– Fish-age based on length relationships in Murphy 2004

• Dietary structure and concentrations
– Extended from Murphy 2004
– Assimilation of dissolved and dietary Hg, meHg 

parameterized from Literature and CARP datasets
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Fish Hg
• Observations:

– Some more recent fish-Hg (>1990) measurements are 
much higher than historic fish-Hg (<1990)

– Initial bioaccumulation calculations are in good 
agreement with well-characterized sites

• Conclusions
– Much of the variability in fish-Hg can be explained by 

size and location of fish sample
– Largemouth Bass and Redbreast seem to have more 

Hg in more recent years
• Change in diet or habitat characteristics?

– Calculated fish-Hg highly sensitive to prey-meHg 
content, very little from water column

• Evaluation of recent prey and fish data can further constrain 
calculations Slide 35
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Other ongoing or future work
• Data analysis of additional biological data 

(fish and prey items)
– Including extension of initial bioaccumulation 

calculations to assess long-term bioavailability 
patterns

• Assessment of Hg(II) speciation with standard 
models (WHAM6)
– Impact on Hg bioavailability for methylation?

• Estimate mass of soil transported during low 
flow or storm events compared to 
geomorphology work
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Scope of work
• Identify potential sources of mercury and methylmercury to the 

South River
– Location and magnitude of loads migrates as function of flow
– In-situ methylation likely occurring throughout River

• Influenced by temperature, bioavailability, microbial respiration

• Identify important processes for migration and exposure pathways
– Bioaccumulation calculation and fish data analysis
– Storm waves resuspend (and transport?) large masses of solids
– Enrichment in meHg.Part, different particle type?

• Identify data needs for further refinement of the CSM
– Supporting evidence that soil erosion can be responsible for WC Hg in SR
– Controls on methylation and bioaccumulation of Hg

• Recommend new or improved methodologies for collecting data to 
meet needs
– Hg speciation and microbial respiration
– Entry of Hg, meHg into base of foodchain
– Stream stage and/or velocity measurements coincident with samples
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