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Bighorn Lake study team 

WHY ARE WE HERE? 
♦We want to inform BICA 

stakeholders and regulators 
about our study 

♦We want to obtain feedback 
about our study 
objectives/approach 

♦We want to develop 
partnership(s) and increase 
the applicability of our data 
for other uses (Lake Powell 
example) 

 



This program empowers U.S. Geological Survey scientists 
and National Park Service resource managers to work in a 
partnership setting to provide the hydrologic information and 
understanding needed to preserve unimpaired the natural 
and cultural resources and values of the national park 
system for the enjoyment, education, and inspiration of this 
and future generations. 

http://water.usgs.gov/nps_partnership/index.php 
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INTRODUCTION / PROBLEM 
♦Bighorn Lake is one of the most fished lakes in the State of 

Montana, with about 15,000 angler hours/year.  

♦ Tissue samples collected from selected fish species in BICA 
contain elevated levels of Hg that restricts consumption by 
women and children 

♦ Limited understanding of Hg sources and biogeochemical / 
microbial processes contributing to the elevated Hg 
concentrations in the native and sport fisheries in BICA 

♦BICA watershed contains natural and anthropogenic Hg 
sources 

♦Se inputs to Bighorn Lake and the associated antagonistic 
interaction of Se and Hg in fish 



Bighorn Lake study team 

STUDY OBJECTIVES 

♦Natural versus 
anthropogenic Hg 
inputs entering BICA 

♦Hg cycling in BICA and 
potential Hg 
methylation hotspots  

♦Bioaccumulation and 
transfer of Hg through 
the food web to top 
predators 
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LAKE POWELL EXAMPLE 
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fDOMraw VS [MeHg] 
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Chlorophyll 



Sources and Methylation of Mercury  

Oak Ridge National Laboratory website 
http://www.ornl.gov/ornl/news/news-releases/2013/ornl-
research-reveals-new-challenges-for-mercury-cleanupfrom  



Research 

• Ferredoxin  
– Iron-sulfur proteins  
that mediate electron  
transfers 

 
• Cobalamin  

Stabilize methyl transfer 



(Parks et al., 2013) 



 

(Parks et al., 2013) 



Investigating MeHg Sources  



Effect of Investigating Management Strategies on 
Activity  
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