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• Estimate the degree of bioaccumulation of selected environmental contaminants at multiple 
trophic levels in a marine food web

• Connect exposure of environmental contaminants to toxic effects at different biological levels

• Identify sources and sinks of environmental contaminants in fjord systems, and design 
targeted measures

• Provide data that will assist in implementing the requirements of the Water Framework 
Directive (EU)

• Investigate inputs of environmental contaminants that are
present in a densely populated area and study how these
affect a fjord system
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Sampling
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Stormwater



Analytes
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In addition:
- Biological effect

parameters
- AChE
- Micronucleii
- Vitellogenin
- Histopatologi
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The food web
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Not much «sea food» for these gulls…

Photo: Morten Helberg



Eider
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Results:
The Oslofjord marine food web

PCB-153
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also:
27 PCB congeners
7 PBDE congeners
PFOS and PFOSA
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Results:
The Oslofjord marine food web
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The Oslofjord marine food web
ATAC-C20
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Siloxanes in Norwegian lake food webs
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Cod, 2015

 AChE vs. Length, Cod
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 Length (cm):nmol ATC/min/mg protein:   r = -0,8857; p = 0,00001
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A result of lower AChE:muscle protein-ratio in larger cod?
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Herring gull Sparrowhawk
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Interspecies and matrix comparisons

08.10.2018
Ruus, Bæk, Petersen, Allan, Beylich, 
Schlabach, Warner, Borgå, Helberg

20

0 %

10 %

20 %

30 %

40 %

50 %

60 %

70 %

80 %

90 %

100 %

Stormwater
(diss.)

Eff. Water STP Stormwater
(part.)

Sludge STP Sediment Polychaeta Blue mussel Krill Prawns Herring Cod

%
 o

f 
su

m
 s

el
ec

te
d 

co
nt

am
in

an
ts

Chlor. Paraf. Dechlorane Sum PCB7 Sum PBDEs Sum PFRs Sum Siloxanes Sum Phenolic Hg Sum PFAS Behentrimonium

0

5000

10000

15000

20000

25000

Stormwater
(diss.)

Eff. Water STP Stormwater
(part.)

Sludge STP Sediment Polychaeta Blue mussel Krill Prawns Herring Cod

C
on

ce
n

tr
at

io
n

Chlor. Paraf. Dechlorane Sum PCB7 Sum PBDEs Sum PFRs Sum Siloxanes Sum Phenolic Hg Sum PFAS Behentrimonium

ng/L ng/g dry wt. ng/g wet wt.



Mixture toxicity / cumulative risk
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Contribution plot of MEC/PNECpred summation for values measured in polychaetes. Values for sum PBDE (BDE-28, -47, -99, -100, -153, -154),
sum PCB7, HCB, PeCB and TCEP were calculated based on QSbiota,hh, whereas all other values were calculated based on PNECpred values.

“Apex predators, such as seabirds, might be at risk to negative effects of
contaminants. Legacy contaminants were still important risk drivers”
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Keilen (2017)
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“Significantly higher levels in the Hornøya colony and Oslofjord herring gulls with
enriched SI ratios, for ΣPCB, ploybrominated diphenyl ethers (PBDEs) and
perfluorooctane sulfonate (PFOS), compared to the Oslofjord herring gulls with
depleted SI ratios. This indicates that the exposure to the POPs is different
depending on the diet, and is virtually independent of the habitat.”

“The baseline DNA damage was significantly higher in the Oslofjord population
compared to the Hornøya population, meaning the DNA damage was caused by
other stressors or contaminants not quantified in this thesis.“
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Gull

08.10.2018
Ruus, Bæk, Petersen, Allan, Beylich, 
Schlabach, Warner, Borgå, Helberg

25

Egg

D5, Herring gull, Egg
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Hg, Herring gull, Egg
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Also:
Multiple PCB congeners
Multiple PBDE congeners
Multiple PFASs (incl. PFOS)


