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Foreword  
This report presents the results of the programme òContaminants in coastal waters of Norwayó 

(Miljøgifter i norske kystområder - MILKYS), with  investigations of contaminants in coastal 

waters of Norway in 2017, which also represents the Norwegian contribution to Coordinated 

Environmental Monitoring Programme (CEMP, a part of and referred to in earlier reports as the 

Joint Assessment and Monitoring Programme JAMP). CEMP is administered by the Oslo and Paris 

Commissions (OSPAR) in their effort to assess and remedy anthropogenic impact on the marine 

environment of the North East Atlantic. The current focus of the Norwegian contribution is on 

the concentration levels, trends and effects of hazardous substances. The results from Norway 

and other OSPAR countries provide a basis for a paramount evaluation of the state of the marine 

environment. OSPAR receives guidance from the International Council for the Exploration of the 

Sea (ICES). 

 

The 2017 investigations were carried out by the Norwegian Institute for Water Research (NIVA) 

by contract from the Norwegian Environment Agency ( Miljødirektorat et ). Coordinator at the 

Norwegian Environment Agency is Bård Nordbø and the project manager at NIVA is 

Norman W. Green. 
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Abstract  

This programme examines the levels, trends and effects of contaminants in biota along the coast of Norway. The 2017-
investigation included analyses of 93 different contaminants or biological effect parameters in five species (blue mussel, 
dogwhelk, common periwinkle, cod and the common eider). The contaminants include metals (Hg, Cd, Pb, Cu, Zn, Ag, As, Ni, Cr 
and Co), tributyltin (TBT), organochlorines (e.g. PCBs, DDT), PAHs, polybrominated diphenyl ethers (PBDEs), perfluorinated 
alkylated substances (PFAS) as well as contaminants that have recently received much attention such as 
hexabromocyclododecane (HBCDs), chlorinated paraffins (SCCP, MCCP), bisphenol A (BPA), tetrabrombisphenol A (TBBPA), 
alkyphenols and siloxanes. Biological effects parameters included VDSI, OH-pyrene metabolites, ALA-D and EROD. In the report, 
30 representative substances or parameters were chosen for analyses of 809 time series (last 10 years). Of these there were 
statistically significant trends in 193 cases: 83 were downwards and 35 upwards. The dominance of downward trends indicated 
that contamination is decreasing for the measured substances. The downwards trends for TBT-concentrations and effect 
parameter (VDSI) confirmed that the legislation banning the use of TBT has been effective. Of the 2017-medians (last year) for 
all 809 time series, there were 262 cases that could be classified against EQS, of which 157 (59.9 %) were below the EQS and 105 
(40.1 %) were above the EQS. All of the 2017-medians from the 809 time series could be classified using a provisional high 
reference concentrations (PROREF). Of these 578 were below PROREF and 231 exceeded PROREF: 148 by a factor of less than 
two, 61 by a factor between two and five, 13 by a factor between five and 10, seven by a factor between 10 and 20, and two by 
a factor greater than 20. Some cases warrant special concern, such as high concentrations of several organic contaminants in 
cod liver from the Inner Oslofjord. High concentrations of DDE in mussels from the Sørfjord were related to earlier use of DDT as 
pesticide in orchards along the fjord. The influence of fish length on contaminant concentration was examined. Results of 
analyses of stable isotopes of carbon and nitrogen are presented to investigate the role of food origin and trophic levels for 
observed contaminant concentrations. In addition microplastics were investigated in blue mussel collected in 2016 and 2017.  
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English summary  
The programme òContaminants in coastal waters of Norwayó (Miljøgifter i norske kystområder - 

MILKYS) examines the levels, trends and effects of contaminants along the coast of Norway  from 

the Oslofjord and Hvaler region in the southeast to the Varangerfjord in the northea st. The 

programme provides a basis for assessing the state of the environment for the coastal waters.  

 

The main conclusion is that most trends of contaminant concentrations in marine organisms 

collected at stations in the Norwegian coastal water were downwards. The Inner Oslofjord  is an 

area where more contaminants have relatively higher  concentrations  and hence this area warrant s 

special concern. Furthermore, in this area  the investigation found an upward long-term trend for 

mercury (Hg) in cod (Gadus morhua) fillet and  medium chain chlorinated paraffins (MCCP) in cod 

liver.  No short-term trend for Hg in cod fillet was detected in the Oslofjord.  No long-term or short -

term trend was found when concentrations in cod frm the inner Oslofjord were adjusted for fish 

length.  

 

Monitoring contaminants and associated parameters along the Norwegian coast contributes to 

OSPARõs Coordinated Environmental Monitoring Programme (CEMP). The 2017-investigation 

monitored blue m ussel (Mytilus edulis ) at 33 stations, dogwhelk (Nucella lapillus ) at eight  stations, 

common periwinkle (Littorina littorea ) at one station, Atlantic cod (Gadus morhua) at 17 stations 

and eider (Somateria mollissima ) at one station.  The stations are locate d both in areas with known 

or presumed point sources of contaminants, in areas of diffuse load of contamination like city 

harbour areas, and in more remote areas with presumed low exposure to pollution. The programme 

for 2017 included analyses of metals (Hg, cadmium (Cd), lead (Pb), copper (Cu), zinc (Zn), silver 

(Ag), arsenic (As), nickel ( Ni), chromium (Cr),  cobalt ( Co)), tributyltin (TBT), polychlorinated 

biphenyls (PCBs), pesticides (DDE), polycyclic aromatic hydrocarbons (PAHs),  polybromated 

diphenyl e thers (PBDEs), perfluorinated alkylated substances ( PFAS), hexabromocyclododecanes 

(HBCD), short and medium chained chlorinated paraffins (SCCP and MCCP), bisphenol A (BPA), 

tetrabrombisphenol A (TBBPA), alkylphenols, siloxanes as well as biological effect s parameters 

(VDSI, OH-pyrene, ALA-D, EROD) and microplastics. 

 

The results from 2017 supplied data for a total of 3069 data sets (contaminant -station -species) on 

93 different contaminants. Thirty representative contaminants and biological effect parameter s 

were chosen for presentation in this report. This selection had 809 time series of which there were 

statistically significant time ( 2008-2017) related trends in 193 cases: 83 were downwards and 35 

upwards. The downward trends were largely  associated with  concentrations of metals (45.8 %) and 

tributyltin (TBT) and effect of TBT (VDSI - vas deferens sequence index). The dominance of 

downward trends indicated that contamination was decreasing. The upward trends were also 

associated with metals  (88.6 %), prim arily Hg (22.9 %). 

 

Of the 809 time series, 262 cases could be classified against Environmental Quality Standard (EQS) 

for EU priority substances and Water region specific substances, of which 157 (59.9 %) were below 

the EQS. 

 

All 809 time series could be compared to a new concept denoted provisional high reference 

concentration ( PROREF). PROREF is comprehensive set of species-tissue-basis-specific contaminant 

concentrations that are statistically low when considering all MILKYS-results for the period 1991 -

2016. Of the  809 time series,  578 (71.4 %) were below PROREF, and 231 (28.6 %) exceeded PROREF: 

148 (18.3 %) by a factor of less than two, 61 (7.5 %) by a factor between two and five, 1 3 (1.6 %) by 

a factor between five and 10, seven (0.9 %) by a factor between 10 and 20, and two  (0.2 %) by a 
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factor greater than 20 . Even though most concentrations observed were below PROREF or did not 

exceed PROREF beyond a factor of two, the cases that exceeded PROREF should not be 

disregarded. For example, the blue mussel in the Mid Sørfjord exceeded PROREF for pesticides 

(DDE) by a factor greater than 20.  

 

Levels and trends  in fish  

All concentrations of Hg in cod fillet exceeded the  EQS in 2017. Cod fillet from the Inner Oslofjord 

exceeded the PROREF for Hg by a factor of  two to five, and a significant upward long -term trend 

was found for the period 1984 -2017 using the OSPAR method which targets specific length-groups. 

When adjusting to expected concentrations for 50 cm cod using the method taking into 

considerations fish-length, the cod fillet from the Inner Oslofjord exceeded the PROREF for Hg by a 

factor of two to five, but  no long-term trend (1984 -2017) was found. Cod fillet from the Outer 

Oslofjord exceeded the PROREF for Hg by a factor up to two, and no  short-term tre nds (2008-2017) 

were found by using both the OSPAR method and after adjusting for fish length effects.  

 

Cod liver from Bergen harbour exceeded the PROREF for PCBs by a factor between five and 10 

times. Cod liver from the Inner Oslofjord exceeded the PROREF for PCBs, by a factor between two 

and five . The high concentrations of PCBs in Oslo and Bergen are probably related to urban 

activities in the past in combination with little water exchange with the outer fjord s. 

 

Concentrations of DDE in cod liver from t he Inner Sørfjord was below the EQS, but exceeded the 

PROREF by a factor between two and five times. Contamination of this substance is related to 

earlier use of DDT as pesticide in orchards along the fjords (ca. 1945 -1970). 

  

PBDEs have been investigated in cod liver for several fjords since 2005. In 2017, the two highest 

median concentrations of sum PBDEs were found in Bergen harbour and Inner Oslofjord, and lowest 

at Svalbard. BDE47 was the dominant congener in all samples and was significantly  higher in  the 

Bergen harbour and the Inner Oslofjord than the six other stations  in remote areas . As for PCBs, 

the high concentrations of PBDEs are probably related to urban activities and water exchange 

conditions.  

 

PFAS in cod liver has been investigated from several fjords since 2005. PFOS and PFOSA, bot h 

abundant PFAS-compounds, were  significantly  higher in cod from the Inner Oslofjord than the other 

stations. The reason behind the differences in concentrations between the stations are not fully 

understood, but it appears likely that as for PCBs and PBDEs a combination of urban sources and 

restricted water exchange provide the highest concentrations in the Inner Oslofjord.  The lowest 

concentration s of PFOS and PFOSA were found at Svalbard.  

 

All concentrations of hexabromocyclododecanes (HBCD) in cod liver were below the EQS in 2017, 

and a-HBCD was the most abundant component. The concentration of a-HBCD in cod liver was 

significantly higher  in the Inner Oslofjord compared to the 12 other cod stations investigated, and 

in blue mussel it was significantly higher in Bodø harbour than the 11 other blue mussel stations 

investigated . The high concentrations of HBCD are probably related to urban activities, and 

especially for the Inner Oslofjord,  reduced water exchange with the outer fjord. Decreasing levels 

of HBCD were found. There were both significant downward long - and short-term trends for HBCD 

in cod liver from Stathelle area  in the  Langesundfjord. A significant downward short -term trend 

was also found for HBCD in cod liver  from Tjøme  in the  Outer Oslofjord.  

 

Short chain chlorinated paraff ins (SCCP) were highest in cod liver in Bergen harbour  whereas 

medium chain chlorinated paraffins (MCCP) were highest in Ålesund harbour. There were both 

significant long - and short-term upward trends for SCCP in cod liver  from the Austnesfjord in 
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Lofoten.  There was a significant upward short-term trend for SCCP in cod liver from the Inner 

Oslofjord when using data adjusted for fish length. There were both significant upward long- and 

short-term trends for MCCP in cod liver  from the Inner Oslofjord. A signi ficant upward long-term 

trend was found for MCCP in cod liver  from Bømlo in the  Outer Selbjørnfjord. A significant 

downward long-term trend was found for SCCP in cod liver from the Inner Sørfjord.   

 

Bisphenol A, TBBPA and alkylphenols were generally not detected in cod  liver , and no conclusion 

can be drawn regarding possible differences between stations.  

 

For siloxanes in cod liver, D5 was the most dominant, and the levels were highest in the Inner 

Oslofjord and lowest in the Isfjord at Svalbard. The same patterns were found for D4 and D6.  

 

Levels and trends  in blue mussel  

The concentration of Pb in blue mussel was highest at Odderøya in the Kristiansandfjord. There 

were both significant upward long - and short-term trends for Pb at  Gressholmen in the Oslofj ord 

and in Tromsø harbour. There were significant upward long - and short-term trends for Cr at 

Gressholmen in the Inner Oslofjord, Terøya in the Hardangerfjord, and Brashavn in the 

Varangerfjord. In general, the loads of metals from riverine inputs and dir ect discharges to 

Norwegian coastal waters in 2016 were considerably lower than the long -term average for the 

period 1990-2015. This could have an impact on trends found  in blue mussel and cod, but  the link 

between loads and concentrations found in these species is uncertain and needs to be better 

understood. 

 

Concentrations of PCB-7 in blue mussel at 23 stations had increased PROREF factors since 2016. 

 

For DDE, blue mussel from two stations in the Mid and Outer Sørfjord area exceeded PROREF by a 

factor of  greater than 20. Two other stations in this area exceeded PROREF for DDE by a factor 

between 5 and 10. As for cod liver, c ontamination of this substance is related to earlier use of DDT 

in the area of Sørfjord . 

 

Concentrations of PAH were highest in Oslo harbour area, and KPAH were highest at one station in 

the Langesundfjord.  Concentrations of PBDEs (sum of six compounds ð BDE6S) were higest in Bodø 

harbour area.  

 

All concentrations of HBCD were below the EQS in 2017, and the highest m edian concentrations  of 

a-HBCD was found in Bodø harbour. Decreasing levels were found, and a significant downward 

long-term trend for HBCD in blue mussel from Gressholmen in the  Inner Oslofjord.  

 

SCCP was highest in blue mussel from Ålesund harbour, whereas MCCP was highest in blue mussel 

from the Bodø harbour. There were significant upward long- and short-term trends for SCCP in 

mussels from Svolvær airport area.  

 

Bisphenol A, TBBPA and alkylphenols were generally not detected in blue mussel, and no 

conclusion can be drawn regarding possible differences between stations.  

 

Levels in eider  

Contaminants were analyzed in the blood and egg (homogenate of yolk and albumin) of the eider  

duck from Svalbard. This was the first time this species was used under the MILKYS programme. 

Concentrations of Hg, Pb, As, CB153 BDE47, PFOS and PFOSA in egg were in the same level as from 

comparable studies from the region.  
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Biological effects  

The ICES/OSPARs assessment criterion1 (background assessment criteria, BAC) for OH-pyrene in cod 

bile was exceeded at all stations investigated (Inner Oslofjord, Farsund area, Inner Sørfjord), 

including the reference station (Bømlo -Sotra area) in 2017 and indicates that the fish have been 

exposed to PAH. The median concentration of OH -pyrene metabolites in bil e from cod in the Inner 

Oslofjord (st.  30B) and the Inner Sørfjord (st.  53B) were significantly  higher in 2017, than in 2016, 

and the concentrations were highest in the Sørfjord (st.  53B). 

 

The ALA-D activity in the the Inner Sørfjord and Inner Oslofjord i n 2017 were lower than at Bømlo. 

Reduced activities of ALA-D reflect higher exposure to lead.  

 

The median EROD-activity in liver of cod from Bømlo, the Inner Oslofjord and the Inner Sørfjord all 

were about 30% higher than in 2016. The median EROD-activity  also appeared higher in the 

Oslofjord, than at Bømlo and in the Sørfjord. The EROD activities were below the ICES/OSPARs 

BAC. Concentrations over BAC would indicate possible impact by planar PCBs, PCNs, PAHs or 

dioxins.  

 

For the first time since 1991, the re were no effects of TBT on dogwhelk ( imposex parameter 

VDSI=0) at all eight stations. There were significant downward long -term trends for TBT at all 

stations, except for Brashavn in the Varangerfjord where no trend could be seen and previous VDSI -

levels were low. The synchronous decreases in both TBT concentrations and imposex parameters in 

dogwhelk coincides with the TBT  bans. The results indicate that the legislation banning the use of 

TBT since 2008 has been effective.  

 

Stable isotopes  

The stabile isotope d15N is analysed as a measure of trophic position. Results showed very similar 

isotopic signatures among the stations in 2017 as in 2012-2016, indicating a geographical trend 

persistent in time . The isotopic signatures in mussels from the programme thus provide valuable 

information about the isotopic baselines along the Norwegian coast . The geographical differences 

in the baseline isotopic signatures must be taken into consideration when interpreting 

accumulation of contaminants in relation to trophic position. The d15N data in cod are assessed in 

relation to concentrations of selected contaminants. Generally, as fish grow through their 

lifetimes, they feed on larger prey organisms, thus a small increase in trophic level is likely to 

occur. At specific stations, particularly  Hg increased with higher d15N, i.e. higher concentrations in 

individuals with slightly higher trophic position.  

 

Microplastics in blue mussel  

This is the second year that MILKYS stations have been investigated for microplastics in bl ue 

mussels. At least one individual from each of the 17 stations contained suspected plastic particles. 

The percentage ingestion for those mussels containing particles  ranged from 15.0 % to 92.3 % per 

station. In total, 177 out of 319 individuals contained  potential plastic particles (55.5%). The 

average microplastic load per individual was 1.40 (± 2.27) whereas the average microp lastic load 

per gram w.w. was 2.84  (± 10.84). A total of 445 particles were extracted from the 177 mussels 

and 81.2% were categorised as small microplastics (<1mm), and the rest were larger (1 -5mm).  

 

Available data is not sufficient to observe  conclusive trends in microplastic presence and 

composition over the two years of initial monitoring . However, one station Skallneset in the far 

north of Norway stood out in both year s as having the largest number of particles per g (w.w.). 

                                                 
1 Assessment criteria have specifically been compiled for the assessment of CEMP monitoring data on hazardous substances. 

They do not represent target values or legal sta ndards. 
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Mussels collected here were the smallest sized individuals  analysed which generated a need to 

evaluate size as a parameter in microplastic monitoring. Going  forward, it will be important to 

further evaluate standardisation of mussel size with regard s to microplastic monitoring.  Overall, 

the composition of particles regarding both shape and polymeric composition appears to be 

comparable between 2016 and 2017, with fibres dominating and cellulos ic particles being the most 

identified material . The comparability between the polymeric composition of microplastic 

detected in mussels from 2016 and 2017, illustrates that sources of anthropogenic material in the 

environment were similar . This finding support that mussels can be used to qualitatively monitor 

small microplastics (<1 mm) in coastal environments, and this may be used in the future to track  

the sources of this plastic pollution.  
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Sammendrag 
Overvåkingsprogrammet «Miljøgifter i norske kystområder 2017 - MILKYS» omhandler  nivåer, 

trender og effekter  av miljøgifter langs norskekysten .  Undersøkelsen gir grunnlag for 

bestemmelse av miljøstatus  langs norskekysten.  

 

Resultatene viser at det hovedsakelig var ned adgående trender for konsentrasjon av de 

undersøkte miljøgiftene. Indre Oslofjord er et område med flere miljøgifter med relative høye 

konsentrasjoner som gir grunnlag for bekymring og behov for nærmere undersøkelser. I dette 

området observeres det  tillegg  oppadgående langtids trend  for  kvikksølv (Hg) i  torskefilet  og for 

mellomkjedete klorparafiner i torskelever. Det var ingen korttidstrender for kvikksølv i 

torskefilét fra Oslofjorden.  Ingen langtids- eller kortidstrend ble funnet når konsentrasjoner i 

tor sk fra indre Oslofjord var justert for fiskelengde.  

 

Undersøkelsen inngår som en del av OSPARs koordinerte miljøovervåkingsprogram Coordinated 

Environmental Monitoring Programme (CEMP). I 2017 omfattet overvåkingen miljøgifter i blåskjell 

(Mytillus edulis ) fra 33 stasjoner, purpursnegl (Nucella lapillus) fra 8  stasjoner , strandsnegl 

(Littorina littorea) fra én stasjon , torsk ( Gadus morhua) fra 17 stasjoner og ærfugl (Somateria 

mollissima) fra én stasjon.  Stasjonene er plassert i områder med kjente eller ant att kjente 

punktkilder for tilførsler av  miljøgifter, i områder med diffus tilførsel av miljøgifter slik som 

byens havneområder og i fjerntliggende områder med antatt lav eksponering  for miljøgifter. 

Overvåkingen i 2017 omfattet analyser  av metaller [kvikk sølv (Hg), kadmium (Cd), bly ( Pb), 

kobber (Cu), sink (Zn), sølv (Ag), arsen (As), nikkel ( Ni), krom (Cr) og kobolt ( Co)] , tributyltinn, 

polyklorerte bifenyler ( PCBer), pestisider (DDE), polysykliske aromatiske hydrokarboner (PAHer), 

polybromerte difenylete re (PBDEer), perfluorerte alkylforbindelser ( PFAS), 

heksabromsyklododekan (HBCD), korte- og mellomkjedete klo rparafiner (SCCP og MCCP), 

bisfenol  A (BPA), tetrabrombisfenol A (TBBPA), alkyfenoler, siloksaner, samt  biologiske effekt 

parametere (VDSI, OH-pyren, ALA-D, EROD) og i tillegg mikroplast.  

 

2017-resultatene omfatter totalt 3069  datasett (miljøgifter -stasjoner-arter) for 93 forskjellige 

miljøgifter. Et utvalg på 30 representative miljøgifter og biologiske paramet ere presenteres i 

denne rapporten. Dette  utvalget består av 809 tidsserier hvorav 193 viste statistisk signifikante 

trender  for perioden 2008 til 2017 : 83 var nedadgående og 35 var oppadgående. De nedadgående 

trendene omfattet metaller  (45,8 %) og i noe mindre grad også tributyltinn (TBT) og eff ekt av TBT 

(VDSI ð sædlederindeks). Dominansen av nedadgående trender indikerer avtagende nivåer av 

miljøgifter. De oppadgående trendene var i hovedsak også for metaller  (88,6 %), og da primært 

kvikksølv (22,9 %). 

 

Av de 809 tidsseri ene kunne 262 av dem klassifiseres i forhold til miljøkvalitetsstandarder (EQS) 

for EUs prioriterte miljøgifter og vannregionspesifikke stoffer. I 2017 var 157 (59,9 %) lavere enn 

miljøkvalitetsstandardene.  

 

Alle de 809 tidsseriene ble vurdert i forhold til et nytt begrep kalt p rovisorisk høy 

referansekonsentrasjon (PROREF). Av disse var 578 (71,4 %) lavere enn PROREF og 231 (28,6 %) 

overskred PROREF. For 148 tidsserier (18,3 %) var overskridelsen av PROREF på en faktor lavere 

enn to. For 61 tidsserier (7,5 %) var overskridelsen av PROREF på en faktor på mellom to og fem. 

For 13 tidsserier (1,6 %) var overskridelsen av PROREF på en faktor mellom fem og 10. For sju 

tidsserier (0,9 %) var overskridelsen av PROREF på en faktor mellom 10 og 20, og for to tidsserier 

(0,2 %) var overskridelsen av PROREF på en faktor høyere enn 20. 
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Selv om de fleste konsentrasjonene var lavere eller oversteg PROREF med bare en faktor på under 

to, bør ikke tilfellene som overstiger PROREF ignoreres.  Et eksempel på dette er blåskjell i midtre 

Sørfjorden som var hadde konsentrasjon av DDE som oversteg PROREF med en faktor på over 20. 

 

Konsentrasjoner av miljøgifter i fisk  

I 2017 var det overskridelse av miljøkvalitetsstandard for kvikksølv i torskefilét fra samtlige 

stasjoner.  Torsk fra indre Oslofjord hadd e konsentrasjon av kvikksølv i filét som var fem til 10 

ganger høyere enn PROREF, og det var signifikant oppadgående langtidstrend for perioden 1984 til 

2017. Langtidstrend ble beregnet med OSPARs metode for spesifikke lengdegrupper. Ved 

beregning med meto de som tar hensyn til fiskelengde, var konsentrasjonen av kvikksølv i 

torskefilét fra indre Oslofjord to til fem ganger høyere enn PROREF, men da var det ikke 

signifikant oppadgående langtidstrend. Torsk fra ytre Oslofjord hadde konsentrasjon av kvikksølv i 

filét som var opptil to ganger høyere enn PROREF, og det var ingen signifikante trender (2007 -

2017) ved beregning med OSPAR-metoden og ved justering for fiskelengde.  

 

Det var forhøyede nivåer av PCB i torskelever fra Bergen havn, med overskridelse av PR OREF for 

PCB7 med en faktor på mellom fem og 10. I torskelever fra Indre Oslofjord var det overskridelse 

av PROREF for PCB7 med en faktor på to til fem. De høye konsentrasjonene av PCBer som ble 

observert i torskelever fra indre Oslofjord skyldes trolig fo rurensning fra lang tid tilbake samt lav 

vannutskifting med ytre fjord.  

 

Konsentrasjonene av DDE i torskelever fra Indre Sørfjorden var lavere enn EQS, men overskred 

PROREF med en faktor på mellom to og fem. Forurensning av dette stoffet skyldes tidligere bruk 

av DDT som insektmiddel i forbindelse med fruktdyrking langs fjordene (ca. 1945 -1970). 

 

PBDEer er undersøkt i torskelever fra flere fjorder siden 2005. I 2017 var de høyeste nivåene av 

PBDEer i torskelever fra indre Oslofjord og fra Bergen havn, og la vest nivå i torsk fra Svalbard. 

BDE47 var den dominerende PBDE-forbindelsen i alle prøvene, og det var signifikant høyere nivåer 

av denne forbindelsen i torskelever fra Bergen havn og Indre Oslofjord enn i torsk fra seks 

stasjoner fra områder lengre unna u rbane områder. Som for PCBer, er urban påvirkning og 

vannutskiftingsforhold trolig årsaker til de høye nivåene.  

 

Perfluorerte alkylerte forbindelser (PFAS) har blitt undersøkt i torskelever siden 2005. PFOS  og 

PFOSA som begge er vanlige PFAS-forbindelse r, var høyest i torskelever fra indre Oslofjord. 

Nivåforskjellene mellom de ulike områdene kan foreløpig ikke forklares fullt ut, men det er 

sannsynlig at en kombinasjon av urbane kilder og begrenset vannutskifting gir de høyeste 

konsentrasjonene i indre Oslo fjord, slik som resultatene var for PCBer og PBDEer.  Laveste 

konsentrasjoner av PFOS og PFOSA ble registrert på Svalbard. 

 

I 2017 var alle konsentrasjonene av heksabromsyklododekaner (HBCD) i torskelever lavere enn 

EQS. Av HBCDene var a-HBCD den mest dominerende diastereomeren. Torskelever fra indre 

Oslofjord hadde signifikant høyere konsentrasjon av a-HBCD enn torsk fra de 12 andre stasjonene i 

denne undersøkelsen. De høye HBCD-konsentrasjonene er sannsynligvis relatert til urban 

påvirkning, og, særlig for  indre Oslofjord, lav vannutskifting med ytre fjord. Blåskjell fra Bodø 

hadde konsentrasjon av a-HBCD som var signifikant høyere enn de 11 andre blåskjelstasjonene. 

Det ble funnet flere nedadgående nivåer for HBCD. Det var signifikant nedadgående langtidst rend 

og korttidstrend for HBCD i torskelever fra Stathelleområdet i Langesundsfjorden. Det var også 

signifikant nedadgående korttidstrend for HBCD i torskelever fra Tjøme i Ytre Oslofjord.  

 

Det var høyest konsentrasjon av kortkjedete klorerte parafiner (SC CP) i torskelever fra Bergen havn, 

og det var høyest nivå av mellomkjedete klorparafiner (MCCP) i torskelever fra Ålesund havn. Det 
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var signifikante oppadgående langtidstrend og kortidstrend for SCCP i torskelever fra Austnesfjord 

i Lofoten. Det var også s ignifikat oppadgående korttidstrend for SCCP i torskelever fra Indre 

Oslofjord, når konsentrasjonene ble justert fiskelengde. Det var også signifikant oppadgående 

langtidstrend og korttidstrend for MCCP i torskelever fra Indre Oslofjord, og det var signifi kat 

oppadgående langtidstrend for MCCP i torskelever fra Bømlo i Ytre Selbjørnfjord. Det var signifikant 

nedadgående langtidstrend for SCCP i torskelever fra Indre Sørfjorden.  

 

Bisfenol A, TBBPA og alkylfenoler ble i hovedsak ikke påvist i torskelever, og det kan derfor ikke 

konkluderes noe angående forskjeller mellom forskjellige områder langs kysten.  

 

Det ble analysert for siloksaner i torskelever, og D5 var den mest dominerende forbindelsen. Det 

var høyest nivå av D5-siloksan i torskelever fra Indre Oslo fjord, og lavest konsentrasjon i torsk fra 

Isfjorden på Svalbard. Det samme mønsteret ble funnet for siloksanene D4 og D6.  

 

Konsentrasjoner av miljøgifter i blåskjell  

Blåskjell fra Odderøya i Kristiansandsfjorden hadde høyest konsentrasjon av bly i denne 

undersøkelsen. Det var signifikant oppadgående langtidstrend og kortidstrend for bly i blåskjell 

fra Gressholmen i Indre Oslofjord og fra Tromsø havn. Det var signifikant oppadgående 

langtidstrend og korttidstrend for krom i blåskjell fra Gressh olmen i Indr e Oslofjord, fra Terøya i 

Hardangerfjorden og fra Brashavn i Varangerfjorden. Det var generelt lavere tilførsel av metaller 

til sjø via elver og direkte utslipp, enn i perioden 1990 -2015. Dette kan ha påvirket 

konsentrasjonene funnet i blåskjell og torsk, men sammenheng mellom tilførsler og 

konsentrasjoner funnet i disse artene krever bedre kunnskap.  

 

Konsentrasjoner av PCB7 i blåskjell fra 23 stasjoner hadde en overskridelse av PROREF med en 

faktor på mellom fem og 10. 

 

Blåskjell fra to stasjoner i midtre og ytre del av Sørfjorden hadde konsentrasjon av DDE som var 

mer enn 20 ganger høyrere enn PROREF. To andre stasjoner i dette området hadde overskridelse 

av PROREF for DDE med en faktor på mellom fem og 10. Forurensning av denne miljøgiften skyldes 

tidlige re bruk av DDT som sprøytemiddel.  

 

Det var høyest konsentrasjoner av PAH-forbindelser i blåskjell fra havneområdet i Indre Oslofjord, 

og nivået av KPAH var høyest i blåskjell fra en stasjon i Langesundsfjorden. Det var høyest nivå av 

PBDEer (sum av seks PBDE-forbindelser) i blåskjell fra Bodø havn.  

 

I 2017 var alle konsentrasjonene av HBC i blåskjell lavere enn miljøkvalitetsstandarden (EQS). Det 

var høyest konsentrasjon av a-HBCD I blåskell fra Bodø havn. Det ble funnet nedadgående nivåer 

for HBCD i blåskjell, bl.a. var det signifikant nedadgående langtidstrend for HBCD i blåskjell fra 

Gressholmen i Indre Oslofjord.  

 

Bisfenol A, TBBPA og alkylfenoler ble i hovedsak ikke påvist i blåskjell. Nivåene anses derfor som 

generelt lave, men ingen konklusjon kan tre kkes vedrørende mulige forskjeller mellom 

stasjonene.  

 

Konsentrasjoner av miljøgifter i ærfugl  

Det ble gjort analyser av blodprøver og egg fra ærfugl fra Svalbard. Dette er første gang ærfugl er 

brukt i MILKYS-programmet . Konsentrasjonene av kvikksølv, bly , arsen, PCB153, BDE47, PFOS og 

PFOSA i egg var på samme nivå som er funnet i lignende studier fra denne regionen.  
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Biologiske effekter  

ICES/OSPARs vurderingskriterium for bakgrunnsnivå2 («background assessment criteria», BAC) for 

OH-pyren i torskegalle bl e overskredet på alle undersøkte stasjoner (indre  Oslofjord, Farsund - 

området og Indre Sørfjorden), inkludert referansestasjonen (Bømlo -Sotra området ) i 2017, og 

dette viser at fisken har vært eksponert for PAH. Median -konsentrasjonen av OH-pyren 

metabolit ter i galle i torsk fra Indre Oslofjord og Indre Sørfjorden var signifikant høyere i 2017 

enn i 2016, med høyest konsentrasjon i torsk fra Sørfjorden.  

 

I 2017 var ALA-D aktivitet i torsk fra Indre Oslofjord og Indre Sørfjorden lavere enn i torsk fra 

Bømlo. Redusert aktivitet av ALA -D tyder på høyere eksponering for bly.  

 

I 2017 var median EROD-aktivitet i lever fra Bømlo, Indre Oslofjord og Indre Sørfjorden omtrent 

30 % høyere enn i 2016. EROD-aktiviteten var høyest i torsk fra Indre Oslofjord. EROD -aktivi teten 

var lavere enn ICES/OSPARs bakgrunnsvurderingsnivå (BAC). Konsentrasjoner over dette nivået 

ville indikere mulig påvirkning fra plane PCBer, PCNer, PAHer eller dioksiner.  

 

For første gang siden 1991 var det ingen effekter av TBT på purpursnegl (impos ex parameter 

VDSI=0) på noen av de åtte stasjonene. Det var signifikante langtidstrender for TBT på alle 

stasjoner, unntatt for Brashavn i Varangerfjorden hvor det ikke var noen trend og også tidligere 

VDSI-nivåer har vært lave. Den synkrone nedgangen i bå de TBT-konsentrasjoner og imposex-

parametere i purpursnegl startet da bruk av TBT ble forbudt  siden 2008. Resultatene indikerer at 

forbudet mot bruk av TBT har vært effektivt.  

 

 

Stabile isotoper  

Stabile isotoper av nitrogen (uttrykt som d15N) er analysert for å tolke en organismes posisjon i 

næringskjeden. Resultatene viste veldig like isotop -signaturer i 2017 som i årene 2012 -2016. Dette 

tyder på at den romlige trenden er stabil over tid og at isotopsignaturer i muslinger gir verdifull 

informasjon om bakgr unnsnivået for isotopsignaturer langs norskekysten. Det må tas hensyn til 

geografiske forskjeller i bakgrunnsnivå for isotopsignaturer når en skal tolke akkumulering av 

miljøgifter i forhold til trofisk nivå. Data for stabile isotoper ( d15N) i torsk er vur dert i 

sammenheng med konsentrasjoner av utvalgte miljøgifter. I hovedsak spiser fisk større byttedyr 

etterhvert som de vokser, og dette medfører ofte overgang til høyere trofisk nivå. Det ble funnet 

økende konsentrasjon av kvikksølv og PCB-153 (miljøgifte r med kjente biomagnifiserende 

egenskaper) med økende nivå av d15N, dvs. høyere konsentrasjoner i individer på noe høyere 

trofisk nivå.  

 

Mikroplast i blåskjell  

Dette er det andre året hvor blåskjell fra MILKYS -stasjoner har blitt undersøkt for mikroplast. 

Minst ett individ fra hver av de 17 stasjonene inneholdt  plastpartikler som var antatt å være 

plast. Prosentvis opptak for skjellene , etter antall individer som inneholdt partikler , varierte fra 

15,0 % til 92,3 % per stasjon. Totalt 177 av 319 undersøkte b låskjell inneholdt plastpartikler (55,5 

%). Gjennomsnittlig mikroplastbelasting per individ var 1,4 ( ± 2,27), gjennomsnittlig belastning av 

mikroplast per gram våtvekt var 2,84 ( ± 10,84). Totalt 445 partikler ble funnet i de 177 

undersøkte blåskjellene, og  81,2 % ble karakterisert å være mikroplast (< 1 mm), og resten var 

større plastpartikler (1 -5 mm).  

 

                                                 
2 Vurderingskriteriene er spesielt utarbeidet for vurdering av CEMP -overvåkingsdata for farlige forbindelser. De 

representerer ikke målverdier eller juridiske standarder.  
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De tilgjengelige dataene er ikke tilstrekkelig til å komme med konkluderende trender om 

tilstedeværelse av mikroplast og sammensetning for disse to årene s om overvåkingen har vart. En 

stasjon skilte seg ut, Skallneset i Varangerfjorden, som hadde størst antall partikler per gram 

våtvekt blåskjell. Blåskjellene fra denne stasjonen var minst i størrelse, og dette kan indikere at 

det er behov for å vurdere skje llstørrelse når det gjøres overvåking av mikroplast i blåskjell. 

Generelt var partiklene ganske like i form og polymersammensetning i 2016 og 2017, med fibre 

som dominerende og cellulosepartikler som det hyppigst forekommende  materialet. Likheten når 

det gjelder polymersammensetning og mikroplast påvist i blåskjell i 2016 og 2017, illustrerer at 

det var sannsynligvis samme kilder til det antropogene materialet i miljøet. Dette funnet betyr at 

blåskjell kan brukes til  kvantitativ overvåkning av mikroplastpar tikler (< 1 mm) i kystmiljøet, og 

at funn i blåskjell  kan brukes i framtiden til å spore kilder til mikroplast -forurensning.  
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1. Introduction  

1.1 Background  

The programme òContaminants in coastal waters of Norwayó (Miljøgifter i norske kystområder - 

MILKYS) is administered by the Norwegian Environment Agency ( Miljødirektorat et ). The programme 

focuses on the levels, trends and effects of hazardous substances in fjords and coastal waters, 

which also represents the Norwegian contribution to the Coordinated Environmental Monitoring 

Programme (CEMP). CEMP is a common European monitoring programme under the auspices of Oslo 

and Paris Commissions (OSPAR). The Norwegian contribution to CEMP addresses several aspects of 

OSPARõs assessment of hazardous substances. All the results in this report are considered part of 

the Norwegian contribution to the CEMP programme as well as to the European Environment 

Agency (EEA) as part of the assessment under the EU Water Framework Directive. 

 

The objective for the performed monitoring is to obtain updated information on levels and trends 

of selected hazardous substances known or suspected to have a potential for causing detrimental 

biological effects .  

 

Concentrations of hazardous substances in sediment, pore water, mussels and fish constitute time -

integrating indicators for the quality of coastal water. Many of these substances  have a tendency 

to accumulate in tissues (bioaccumulation) in the organisms, and show higher concentrations 

relative to their surroundings (water and in some cases sediment). Hence, it follows that 

substances may be detected, which would otherwise be diff icult to detect when analysing water or 

sediment only. Using concentrations in biota as indicators, as opposed to using water or sediment, 

are of direct ecological importance as well as being important for human health considerations and 

quality assurance related to commercial interests involved in harvesting marine resources.  Blue 

mussel has been proven as a promising indicator organism for contaminant s (Beyer at al.  2017). In 

general, blue mussel is widely used to monitoring in controlled field studies. ( Schøyen et al.  2017). 

 

MILKYS applies the OSPAR CEMP methods. These OSPAR methods suggest inter alia monitoring of 

blue mussel, snails and Atlantic cod on an annual basis.  

 

An overview of MILKYS stations in Norway is shown in maps in Appendix D . The program has 

included monitoring in sediment (Green et al.  2010a ð TA-2566/20103) and to a larger degree biota , 

the main emphasis being: 

 

¶ Oslofjord -area, including the Hvaler area, Singlefjord and Grenlandfjord area, s ince 1981. 

¶ Sørfjord/Hardangerfjord since 1987 . 

¶ Orkdalsfjord area and other areas in outer Trondheimf jord, 1984 -1996 and 2004-2005. 

¶ Arendal and Lista areas since 1990. 

¶ Lofoten area since 1992. 

¶ Coastal areas of Norwayõs northern most counties Troms and Finnmark since 1994. 

 

The previous investigations have shown that the Inner Oslofjord area has elevated levels of 

polychlorinated biphenyls (PCBs) in cod liver, mercury, lead and zinc in sediments and elevated 

concentrations of mercury in cod fillet.  Cod liver in the  Inner Oslofjord also revealed the highest 

                                                 
3 Norwegian Environment Agency monitoring report.  



Contaminants in coastal waters of Norway  2017 - M 1120 |  2018 

18 

median concentration of a-HBCD in 2014. Investigations of the Sørfjord/Hardangerfjord have 

shown elevated levels of PCBs, dichlorodiphenyltrichloroethane  (DDT, using 

dichlorodiphenyldichloroethylene (DDE) - principle metabolite of DDT as an indicator) , cadmium, 

mercury and lead. Investigations in Orkdalsfjord focused on three blue mussel stations. The results 

from these investigations have been reported earlier (Green et al.  2007 ð TA-2214/2006, Green & 

Ruus 2008 ð TA-2372/2008).  

 

It can be noted that environmental status has in previously reports been classified according to 

environmental quality crite ria based on the classification system of the Norwegian Environment 

Agency (Molvær et al.  1997 ð TA-1467/1997), or presumed background levels applied in a previous 

report (see Green et al.  2016 ð M-618|20164, Appendix C ). In this report, the results were assessed 

primarily in relation to  Environmental Quality Standards (EQS) for priority substances and  River 

Basin Specific Substances (Miljødirektorat , 2016 ð M-608|2016), according to the EU Water 

Framework Directive . Furthermore, in lieu of the aforementioned classification system (i.e. 

Molvær et al.  1997 ð TA-1467/1997), provisional high reference concentrations  (termed herein as 

PROREF) have been calculated based on MILKYS data (see section 2.7).  

 

In addition to the monitoring of Oslofjord area and Sørfjord/Hardangerfjord , MILKYS also includes 

the annual monitoring of contaminants a t selected stations in Lista and Bømlo areas on the south 

and west coast of Norway, respectively. During the periods 1993 -1996 and 2006-2007, MILKYS also 

included sampling of blue mussel from reference areas along the coast from Lofoten to the Russian 

border. The sampling also includes fish from four key areas north of Lofoten in the Finnsnes -

Skjervøy area, Hammerfest -Honningsvåg area, and Varanger Peninsula area. Fish from the Lofoten 

and Varanger Peninsula areas are sampled annually. The intention is to a ssess the level of 

contaminants in reference areas, areas that are considered to be little affected by contaminants, 

and to assess possible temporal trends. 

 

Biological effects methods  (BEM) or biomarkers were introduced in the Norwegian MILKYS in 1997. 

The purpose of these markers is, by investigations on molecular/cell/individual level, to give 

warning signals if biota is affected by toxic compounds and to assist in establishing an 

understanding of the specific mechanisms involved. The reason to use biolo gical effects methods 

within monitoring programmes is to evaluate whether marine organisms are affected by 

contaminant inputs. Such knowledge cannot be derived from tissue levels of contaminants only. 

One reason is the vast number of chemicals (known and unknown) that are not analysed. Another 

reason is the possibility of combined effects (òcocktail effectsó) of multiple chemical exposures. In 

addition to enabling conclusions on the health of marine organisms, some biomarkers assist in the 

interpretation of  contaminant bioaccumulation. The biological effects component of MILKYS 

includes imposex in snails as well as biomarkers in fish. The methods were selected because they 

can reflect the impact of specific contaminants or specific groups of contaminants  on organisms. 

The methods were also selected because they are relatively robust compared to o ther biological 

effects methods . 

 

The state of contamination is divided into three issues of concern: levels, trends and effects. 

Different monitoring strategies are used, especially with regard s to the selection of indicator 

media (blue mussel, snail, cod liver etc.) and selection of contaminants to be monitored . Sample 

frequency is annual for biota. The programme underwent an extensive revision in 2012  and again in 

2017, both in regard s to stations and choice of contaminants to be analyzed. Monitoring of flatfish 

was discontinued in 2012. Three more cod-stations were added in 2012, and a fourth added in 2015  

and another station (Svalbard) was added in 2017 bringing th e total to 1 7. The blue mussel stations 

                                                 
4 Norwegian Environment Agency monitoring report.  
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were reduced from 38 to 26  in 2012. Investigations of blood and egg of the eider duck from 

Svalbard were also added in 2017.  

 

Choice of contaminants for each station has changed considerably after 2011. Pesticide s and dioxin 

analyses have since been discontinued except for DDTs at some stations in the 

Sørfjord/Hardangerfjord. However, many new contaminant analyses were added, including 

analyses of: short- and medium chain chlorinated paraffins (SCCP and MCCP), phenols (e.g. 

bisphenol A, tetrabrombisphenol A) , organophosphorus flame retardants (PFRs) and stabile 

isotopes. PFRs were discontinued in 2017. The Norwegian Pollution and Reference Indices (cf. 

Green et al.  2011b ð TA-2862/2011, 2012a ð TA-2974/2012) are not i ncluded in the revised 

programme, and for the years 2012 -2015 passive sampling of contaminants in water was included. 

This report on the 2017 -investigations also included , for the first time , investigations of siloxanes 

and microplastics.  

 

Due to t he change in the programme , many time series have been discontinued since 2012. 

However, independent funding from the Norwegian Ministry of Climate and Environment ensured 

that some of these time series have been maintained after 2012. This involved extra analyses  

(mostly pesticides) of MILKYS-samples, and collection and analyses at additional stations for  blue 

mussel (eight stations) and flatfish (three stations), however in 2017 one blue mussel station and 

two flatfish stations were discontinued, and from 2018 si x more blue  mussel stations, all seven are 

exclusive to Ministry, will be discontinued .  

 

All the results are publically available. The results for flatfish are not included in this report , but 

are included in the submission t o ICES and the national database Vannmiljø 5 (including results for 

the eider duck) . This additional funding  from the Ministry  also ensured that investigation of 

biological effect in cod from the Inner Sørfjord and from Bømlo on the West Coast could be 

continued. The results for blue mu ssel and cod from these investigations are included in this 

report.  

 

Where possible, MILKYS is integrated with other national monitoring programmes to achieve a 

better practical and scientific approach for assessing the levels, trends and effects of 

contaminants. In particular, this concerns sampling for the Norwegian sample bank, a programme 

funded by the Norwegian Ministry of Climate and Environment to sustain time trend monitoring and 

local (county) investigations . Other programmes that can be relevant a re: Comprehensive Study on 

Riverine Inputs and Direct Discharges (RID, Elvetilførsler og direkte tilførsler til norske 

kystområder ), Ecosystem Monitoring of Coastal Waters (Økosystemovervåking i kystvann 

(ØKOKYST)), Environmental Contaminants in an Urban Fjord ( Miljøgifter i en urban fjord ) as well 

as MAREANO6 and Arctic Monitoring and Assessment Programme (AMAP)7. The first  three  

programmes are operated by NIVA on behalf of Norwegian Environment Agency. 

 

1.2 Purpose 

An aim of the Norwegian Environment Agency i s to obtain an overview of the status and trends of 

the environment as well as to assess the importance of various sources of pollution. The Norwegian 

                                                 
5 See https://vannmiljo.miljodirektoratet.no/  
6 See http://www.mareano.no/en/about_mareano . MAREANO maps depth and topography, sediment composition, 

biodiversity, habitats and bi otopes as well as pollution in the seabed in Norwegian offshore areas.  
7 See https://www.amap.no/  

 

http://www.mareano.no/en/about_mareano
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Environment Agency seeks to develop a knowledge-base for the public and for the management of 

the environ ment.  

 

MILKYS is used as a tool to promote òcessation of discharges, emissions and losses of hazardous 

substances by the yearΔ (OSPAR8) This will be accomplished th rough: 

 

1. Monitoring the levels of a selection of hazardous substances in biota and water;  

2. Evaluating the bioaccumulation of priority hazardous substances in biota of coastal waters;  

3. Assessing the effectiveness of previous remedial action;  

4. Considering the need for additional remedial action;  

5. Assessing the risk to biota in coastal waters;  

6. Fulfilling  obligations to EU Water Framework Directive;  

7. Fulfilling obligations to regional sea convention (OSPAR).  

 

MILKYS is part of the Norwegian contribution to CEMP and is designed to address issues relevant to 

OSPAR (OSPAR 2014) including OSPAR priority substances (OSPAR 2007). The programme will also 

contribute to the demands on Norway by the EU Water Framework Directive (WFD) (2000/60/EC) 

and its daughter directive the Environmental Quality Standards Directive (EQSD ð 2013/39/EU)  to 

achieve good chemical and ecological status by assessing the results using EU EQSD. The results 

from MILKYS can also be useful in addressing aspects of the EU Marine Strategy Framework 

Directive (MSFD) (2008/56/EC). One of the goals of WFD and MSFD is to achieve concentrations of 

hazardous substances in the marine environment near background values for naturally occurring 

substances and close to zero for manmade synthetic substances. OSPAR has also adopted this goal 

(OSPAR 1998). 
  

                                                 
8 See https://www.ospar.org/work -areas/hasec/chemicals  
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2. Material and methods  

2.1 Sampling  

2.1.1  Stations 

Samples for the investigation of contaminants were collected along the Norwegian coast, from the 

Swedish border in the south and to the Russian border in the north , as well as Svalbard (Figure 1, 

Figure  2, Figure  3,  Appendix D ). The sampling involved blue mussel at 34 stations (whereof eight 

were completely  funded by the Ministry of Climate and Environ ment, see Chapter 1.1), dogwhelk 

at eight  stations (nine were planned),  periwinkle at one station , cod at 17 stations and the 

common eider at one station . In addition, microplastics were investigated  in blue mussel from 17 

stations.  

 

Samples were collected during 2017 and analysed according to OSPAR guidelines (OSPAR 2003, 

2012)9 where these could be applied.  The data was screened and submitted to ICES by agreed 

procedures (ICES 1996) as well as to the national d atabase Vannmiljø . Blue mussel (Mytilus edulis ), 

dogwhelk (Nucella lapillus ), common periwinkle (Littorina littorea ) and Atlantic cod (Gadus 

morhua) are the target species selected for MILKYS to indicate the degree of contamination in the 

sea. Blue mussel is attached to shallow -water surfaces, thus reflecting exposure at a fixed point 

(local pollution). Mussels and snails are usually abundant, robust and widely monitored in a 

comparable way. The species are, however, restricted to the shallow waters of the shore line. Cod 

is widely distributed and commercially important fish species . It is a predator and, as such, will for 

hydrophobic compounds mainly reflect contamination levels in their prey.  Recently, however, it 

has become increasingly difficult to catch  sufficient numbers of adequate size of both blue mussel 

and cod. The 2017-programme also included investigation of contaminants in the common eider 

(Somateria mollissima ).  

 

As mentioned above (see Chapter 1.1) the results from  some supplementary monitoring to maintain 

long-term trends are included in this report. These concern some contaminants in blue mussel and 

cod (cf . Table 2).  

 

Some details on methods applied in previous years of m onitoring are provided in Green  et al.  (2008 

ð TA-2370/2007). 

 

                                                 
9 See also http://www.ospar.org/work -areas/hasec 

http://www.ospar.org/work-areas/hasec
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Figure 1. Stations where blue mussel w ere sampled in 2017. See also station information in 

detailed maps in Appendix D  (See also selection of blue mussel stations for monitoring of 

microplastic in  Figure 4).   
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Figure 2. Stations where dogwhelk and periwinkle were sampled in 2017. See also station 

information in detailed maps in Appendix D .  
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Figure 3. Stations where cod and the common eider were sampled in 2017. Note insert map of 

Svalbard and see also station information in detailed maps in Appendix D .  
  




























































































































































































































































































































































































































