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A Overview of the Program

ALong-term monitoring of legacy contaminants
I 34+ years of data
I GLWQA targets
I Trends in the Great Lakes
AChanging priorittest i newer contaminan

I PBDEs as an example
I Comparison across Canadian water bodies
I Trends in the Great Lakes

A Future Directions
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Great Lakes Water Quality Agreement

A Fish Contaminants Monitoring &
Surveillance Program (FCMSP)
formed as part of
commitment to the Great Lakes
Water Quality Agreement
(GLWQA)

I Annex 11 (Surveillance and
Monitoring)

I Annex 12 (Persistent Toxic
Chemicals)
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About the Fish Contaminants Program

A The first samples were collected in
1977 (34 years and counting)

A Monitor long-term trends of toxic
chemicals in fish and other biota.

=] A Relate trends to food web structure
and changes in loadings

A |dentify emerging chemicals

A Tissues of all fish keptin a
specimen bank to allow for
retrospective analyses.
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Great Lakes monitoring 1 1977 to

present

A 12 permanent monitoring
stations

A samples collected @ 10
stns/year in each lake
bordering Canada

A Aim to collect 50 top
predators per station each
year

I forage fish
I invertebrates

I*I Environment Environnement
Canada Canada

Thunder Bay .-
o

"~ Marathon

“" 7 Lake Superior

.v/“.

7 Whitefish Bay
¢ ‘ . North Channel g
Sy ‘\;‘_ T ,.:;-g}:r_‘g,,. ~4#, p
S W Rt
» et ) :;,?% A
- Owen SOund . o Cobourg - L. g
. Lake ,
i . Huron Lake Ontario - Oswego
) 3 Port Credit - g
' @coderich @ Niagara
. o
ke K. 'Eastern Basin

. Michigan o
X 3 it . Lake Erie  *

] f
| Western Basln'.' =

Canadi



Sample collection

A Trawls

A Gill nets

A Benthic sled
A Plankton nets
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Food Web (simplified)
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Key Indicator - predator

Wel‘;ﬁai.died
'FKEAF8 St the top of the pelagic food web
Salvelinus namaycush A High Iipid content

A wide ranging and long lived

I a spatial and temporal integrator of
contamination

A Accumulates elevated contaminant
levels

A Presentin all 5 Great Lakes
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One exceptioné

A lake trout not present in the
western basin of Lake Erie

I shallow, warm water

walleye A walleye occupy a similar trophic
Sander vitreus level as lake trout
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Schematic of specimen processing

routine analyses

specimen bank
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Routine Analyses

Uninterrupted since 19771 Great Lakes
SDDT (-pODB 6+-D®,Tp &-DpDQ)p 6
mirex

A U & 9- chlordane

A dieldrin

A nhexachlorobenzene

A heptachlor epoxide

A lindane

A polychlorinated biphenyls (as Arochlor 1254)

Since 1977 with interruption Since 2006 17 All lakes
A Mercury A Polybrominated diphenyl ethers
A Lead (PBDEs)
A chromium A Perfluorinated compounds (PFOS,
A Cobalt PFOA, PFCAS)
A+ 24 other metals A stable isotopes (C & N)
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The Specimen Bank - NABSB

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

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

A Tissues from ~46 spp. 1
primarily whole fish
homogenates

McGoldrick, D.J., M.G. Clark, M.J. Keir, S.M. Backus, and M.M. Malecki.
2010. Canadadés national aquatic
database. J. Great Lakes Res. 36:393-398.
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Role of Specimen Banking

A Long-term systematic storage of specimens an important
component of monitoring programs worldwide

A Requirement of GLWQA - Section 5(e)

AVery useful
I Retrospective analyses
I Method validation T lab comparisons
I Cost deferral
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Analyses

Methods:
Analytical Statistical
A Organochlorines A Trend analyses:
I contracted I log-linear regression model
A Metals i annual index values

I National Lab (NLET)

A ANewer O cont ami na #Bignett, A. 2007. PIA statistical application developed
i contracted for use by the Arctic Monitoring and Assessment

. ) . Programme (www.amap.no)
I collaborations with researchers
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FPCBs in top predators - ages 4to 6

Lake Superior Lake Huron
-5.4% [ year -7.4% [ year
r2=0.35 r2=0.65
Lake Erie T West Basin Lake Ontario
-2.9% [ year -7.2% J'year
r2=0.36 r2=0.90
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