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Purpose

• Using existing published information 
and exposure assessment protocols, 
estimate the potential exposure of 
piscivorous birds in the South River 
watershed to mercury.



Toxicology of Mercury in 
Avian Species













Field Studies in Avian 
Species



Clear Lake = Hg, DDD, boating

Eagle Lake = boating

Tule Lake = no chems, no 
boating







Chick = common loon



Regulatory Criteria



Hg “Water Criteria”

• 0.91 ng/L total, unfiltered (for the GLI)
• 0.77 ng/L total, dissolved (for the GLI)
• 0.53 ng/L total, dissolved (2003 proposed in 

NJ)
• 1400 – 2400 ng/L, total, dissolved, acute 

value (NOAA)
• 12 – 770 ng/L, total, dissolved, chronic 

value (NOAA)
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Hg in Surface Water
Descriptive Statistics: Total Diss Hg ng/l

Variable  N       Mean     Median     TrMean      StDev    SE Mean

Total Di  42      3.232      2.825      2.952      1.946      0.300

Variable       Minimum    Maximum         Q1         Q3

Total Di         0.310     12.200      2.435      3.253



Estimating Exposure



Two Piscivorous Birds: 
Estimates for South River

• Belted Kingfisher
– Consume 0.075 kg / d
– TRV (mallard)

• 0.078 mg/kg/day
– Bw = 0.15 kg
– Prey = TL3, TL4 fish

• Osprey
– Consume 0.3 kg / d
– TRV (mallard)

• 0.078 mg/kg/day
– Bw = 1.5 kg
– Prey = TL3, TL4 fish

Microsoft Excel 
Worksheet



Uncertainties
• No formal lab study of Hg toxicity conducted except in 

mallard ducks.
– Piscivorous birds have greater tolerance for Hg than do 

mallards.
• Current water quality standards for Hg are based on 

studies in mallards.
– Average dissolved Hg concentrations in South River are 

below current AWQC.
• Field studies have difficulty accounting for other 

stressors and their effects on reproduction.
– Field surveys indicate good populations of passerines and 

other species in the watershed.
• Gray areas: consumption habits; concentration of Hg in 

TL3 forage fish; potential influence of non chemical 
stressors; population survey data from South River 
watershed.



What Does This Mean ?
• The published toxicology of Hg in birds is primarily a result of 

studies in mallards - mallards appear to be more sensitive to Hg 
exposure than piscivorous birds.

• Field studies in loons, grebes, great egrets and Canada geese 
do not provide a clear cause - effect relationship between 
exposure to Hg and population-level impacts.

• Survey data suggest the South River watershed supports 
abundant species of passerines and others.

• Large uncertainties exist with South River exposure estimations 
for piscivorous birds.

• The diet appears to be the primary source of exposure in 
piscivorous birds, and fish tend to be the primary element of 
the diet. 

• Addressing the fish tissue mercury is the key to addressing 
potential exposures in birds.


