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Outline 
 Introduction to the California mercury problem 
Overview of mercury cycling in reservoirs 
Statistical model development 
 Factors influencing reservoir fish mercury 
Summary 

•2 



Mercury 
Problem 

 About ½ of the 350 
reservoirs with fish data 
have elevated 
methylmercury (MeHg) 

 Widespread problem  
 Statewide mercury 
 control program 

California 

Red and orange indicate 
fish MeHg exceeds  

draft target of 
0.2 mg/kg 
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Water Chemistry 
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Methylmercury Biomagnification 
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Repeated MeHg consumption & accumulation    MeHg in each food chain level 

100,000x 

Dietary inputs = primary MeHg source 



Statistical Model Development 
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Goal: Identify driving factors for Hg bioaccumulation in CA reservoirs 

Evaluated >70 Factors  &  >90 Reservoirs 



1.Data compilation –  
readily available data 

2.Fish Hg concentrations –  
length standardized (350mm LMB) 

3.Box-Cox power transformations 

4.Parametric and non-parametric 
correlations and regressions 

 17 predictor variables for multiple 
regression development 

 Predictor variables were z-score 
standardized 

5.Best Subsets Regression 
 >100,000 variable combinations 
 Overall measures of quality 
 Adj-R2, Mallows Cp, PRESS 
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Statistical Model Development 
•See Fact Sheet: 



Best Fit Model Equation 
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LN [fish methylmercury] =  
      0.36 *  [aqueous total Hg] 

 

 +  0.48 *  [aqueous MeHg] / [chlorophyll-a] 
 

+ 0.35 *  (annual water level fluctuation)  
–  0.95 

 

R2 = 0.85 
Adjusted R2 = 0.83 
Predicted R2 = 0.80 
n = 26 reservoirs, P < 0.001 

 



Explanation 
   will follow… 
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mg methylmercury 

kg tissue weight 
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Fish MeHg concentration = 

Methylmercury 
Production 

Food Web 
Transfer 

Food Web 
Transfer 



Aqueous MeHg 

Chlorophyll-a 
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Algal Bloom Dilution 

•Clear Water Lake 

•Big Fish Lake 

Food Web Transfer 

Proxy for how much 
algae is present & 
amount of pelagic 
primary productivity 

Amount of MeHg 
entering 
food web base 



•Food Ration 
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Increase Primary 
Productivity 

Food Web Transfer 
Somatic Growth Dilution 
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 Increased primary productivity can 
support:  
 Higher growth rates for individuals 

 Larger abundance of organisms 

Somatic growth dilution can occur 
at all food web levels 

Food Web Transfer 
Somatic Growth Dilution 
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Folsom Lake, CA 
 Large fluctuations 

erode fine sediment 
and nutrients 

 Reduces benthic 
primary productivity 

 Decreases fish and 
invertebrate growth 
rates 

 Opposite of somatic 
growth dilution 

Spring 

Fall 

Food Web Transfer 
Reservoir Water Level Fluctuations* 

* Reservoir Water Level Fluctuations = 
 WY Max Elevation  –  WY Min Elevation 



Summary 
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Website with fact sheets & updates  
www.waterboards.ca.gov/water_issues/programs/mercury 

Sign up for email notices at:  
www.waterboards.ca.gov/resources/ 
email_subscriptions/swrcb_subscribe.shtml#quality 

 
 

Acknowledgements  
Stephen Louie 

(CDFW) 
Chris Foe 

(Water Board) 
 

 

Three equally 
important factors 

Food Web 
Transfer

Methylmercury 
Production

Mercury 
Sources
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