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Why Contaminants? 

P
ho

to
 b

y 
M

ic
he

lle
 W

at
ts

 

  Long range transport (via air, river, ocean) to the Bay 

  Biomagnifying contaminants tend to be heavily enriched 

in marine mammals, impacting their health as well as 

the health of Northern People 

  Two types of contaminants studied: 

  PCBs 

  Mercury 

Both are developmental neurotoxins 
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What We Know (I) 

HgT in beluga liver (G. Stern) 

  [Hg]T in Hudson Bay marine mammals remain high 

  Decreasing trend detected in [HgT] in female Arviat beluga muscle 
tissue from the early 1980s to 2008, probably due to behavioral 
changes (foraging more in  offshore areas due to sea ice recede)  
(Gaden and Stern, 2010) 



What We Know (II) 

  Mercury depletion events occur during springtime in Churchill, 
providing a possibility of enhanced atmospheric Hg transport to the 
marine system, particularly during melting season. 



Hare et al., 2008, STOTEN  

  Riverine and atmospheric are the major sources of Hg to the Bay 

  There exists a unique and powerful particle re-suspension “pump”! 

What We Know (III) 
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Hare et al., 2008, STOTEN  

What We Know (IV) 

  Nelson and Churchill Rivers are the largest riverine source of Hg to 
the bay (15% of the riverine total). 



July 2005 

Surface water HgT concentrations in the 
Nelson and Hayes River estuaries 

Conservative behavior of HgT 

See Poster by Hare et al.! 

What We Know (V) 

  Very little removal or remobilization of riverine Hg in the estuaries 



Hare et al., 

2010, ES&T 

  Atmospheric deposition of Hg is largely controlled by the particle 
flux; 

  Natural changes in OM composition and dynamics can cause 
variation in sedimentary [Hg] at least to the same extent as those 
caused by increasing anthropogenic Hg emissions 

What We Know (VI) 



Major Gaps (I) 

  Methylmercury: 
sources, sinks, 
dynamics 

Kirk et al., 2008, ES&T 



Major Gaps (II) 

  Why the Churchill and 
Nelson Rivers behave 
differently from other 
rivers in the region?  



Major Gaps (III) 

  Why do the Churchill and Nelson estuaries not modify 
riverine Hg input? 



Major Gaps (IV) 

  How will biotic Hg respond to changes in emissions 
and hydropower development under a changing 
climate (in the presence of a powerful particle 
resuspension pump)? 



What can we do better? 

  Year-round time-series at fixed stations 

  Seasonal transects along the estuaries 

  Monitoring vs hypothesis-driven research  



New Opportunity: Sea-ice Environmental Research Facility (SERF) 




