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Great Lakes Water Quality Agreement 

ÅFish Contaminants Monitoring & 

Surveillance Program (FCMSP) 

formed as part of Canadaôs 

commitment to the Great Lakes 

Water Quality Agreement 

(GLWQA) 

ï Annex 11 (Surveillance and 

Monitoring) 

ï Annex 12 (Persistent Toxic 

Chemicals) 



About the Fish Contaminants Program 

ÅThe first samples were collected in 

1977 (34 years and counting) 

 

ÅMonitor long-term trends of toxic 

chemicals in fish and other biota. 

 

ÅRelate trends to food web structure 

and changes in loadings 

 

ÅIdentify emerging chemicals 

 

ÅTissues of all fish kept in a 

specimen bank to allow for 

retrospective analyses.  

 

 



Great Lakes monitoring ï 1977 to 

present 

Å12 permanent monitoring 

stations 

 

Åsamples collected @ 10 

stns/year in each lake 

bordering Canada 

 

ÅAim to collect 50 top 

predators per station each 

year 

ï forage fish 

ï invertebrates 

 



Sample collection 

ÅTrawls 

ÅGill nets 

ÅBenthic sled 

ÅPlankton nets 
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Key Indicator - predator 

lake trout 

Salvelinus namaycush 

ÅWell studied 

ÅAre at the top of the pelagic food web 

ÅHigh lipid content 

ÅWide ranging and long lived  

ï a spatial and temporal integrator of 

contamination  

ÅAccumulates elevated contaminant 

levels 

ÅPresent in all 5 Great Lakes 



One exceptioné 

Ålake trout not present in the 

western basin of Lake Erie 

ï shallow, warm water 

Åwalleye occupy a similar trophic 

level as lake trout 
walleye 

Sander vitreus 



Schematic of specimen processing 
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routine analyses 
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Routine Analyses 

SDDT (p,pô-DDE + o,pô-DDT + p,pô-DDD) 

Åmirex  

ÅŬ- & ɔ- chlordane 

Å dieldrin  

Å hexachlorobenzene 

Å heptachlor epoxide 

Å lindane 

Å polychlorinated biphenyls (as Arochlor 1254) 

 
 

 

Uninterrupted since 1977 ï Great Lakes  

Since 1977 with interruption Since 2006 ï All lakes 

ÅMercury 

Å Lead 

Å Chromium 

ÅCobalt 

Å + 24 other metals 

Å Polybrominated diphenyl ethers 
(PBDEs) 

Å Perfluorinated compounds (PFOS, 
PFOA, PFCAs) 

Å Stable isotopes (C & N) 

 



The Specimen Bank - NABSB 

ÅSituated at the Canada Centre 
for Inland Waters in Burlington, 
Ontario.  
 

ÅThe NABSB currently holds 
more than 76,000 sub-samples 
from ~26,000 specimens of top 
predator fish, forage fish, 
plankton, and other 
invertebrates.  
 

ÅTissues from ~46 spp. ï 
primarily whole fish 
homogenates 

 

 

 

McGoldrick, D.J., M.G. Clark, M.J. Keir, S.M. Backus, and M.M. Malecki. 
2010. Canadaôs national aquatic biological specimen bank and 
database. J. Great Lakes Res. 36:393-398. 



Role of Specimen Banking 

ÅLong-term systematic storage of specimens an important 

component of monitoring programs worldwide 

ÅRequirement of GLWQA - Section 5(e) 

ÅVery useful 

ïRetrospective analyses 

ïMethod validation ï lab comparisons 

ïCost deferral 

 

 
O

Br

Br

Br

O

Br

Br

Br

1975  1980  1985  1990  1995  2000  2005  

0.0

0.1

0.2

0.3

0.4



Analyses 

Analytical 

ÅOrganochlorines  
ǐcontracted 

ÅMetals  
ǐNational Lab (NLET) 

ÅñNewerò contaminants 
ǐcontracted  

ǐcollaborations with researchers 

 

Statistical 

ÅTrend analyses: 

ï log-linear regression model 

ï annual index values 
 

 

* Bignert, A. 2007. PIA statistical application developed 

for use by the Arctic Monitoring and Assessment 

Programme (www.amap.no) 

Methods: 



ɆPCBs in top predators - ages 4 to 6 

Lake Superior Lake Huron 

Lake Erie ï West Basin Lake Ontario 
-7.2% / year 

r2 = 0.90 

-7.4% / year 

r2 = 0.65 
-5.4% / year 

r2 = 0.35 

-2.9% / year 

r2 = 0.36 


