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Project summary

Due to the high organochlorine concentrations reported in Arctic top predators, and the potential transport of contaminants with the drifting sea-ice in the Arctic, organisms constituting lower trophic levels living in association with sea-ice have been proposed as susceptible of uptake of high loads of organic pollutants. The present project has studied the organochlorine occurrence in pelagic and ice-associated crustaceans living in the marginal ice zone north of Svalbard and in the Fram Strait. The organochlorine occurrence in pelagic and ice-associated organisms was related to feeding ecology and spatial variation in exposure to pollutants. The project is also part of a larger project, which include fish and seabirds.

The organochlorine concentrations (PCBs, DDTs, Chlordanes, HCB, HCHs) were low (1-300 ng/g lipid weight) in the studied ice fauna (ice-amphipods), dependent on species and organochlorine compound class. Also in these marine gill-breathing invertebrates, the species feeding ecology seem important in the bioaccumulation of organochlorines. The organochlorine levels increased from the more herbivorous species (Apherusa glacialis) to the more carnivorous (Gammarus wilkitzkii) and necrophagous species (Onisimus spp.). 

The organochlorine occurrence in ice-amphipods varied spatially, especially the pesticide HCHs. This compound was higher in samples from the Fram Strait compared to the north of Svalbard. Back trajectories of the sea-ice drift showed that sea-ice in the Fram Strait had a different origin on the Siberian shelf seas and a different drift pattern across the Arctic Ocean compared to the sea-ice north of Svalbard.

Results from the zooplankton samples will be available during autumn 2000/winter 2001.
Results 
The collection of organisms was conducted successfully in during cruises in the marginal ice zone in 1998 and 1999. Samples of calanoid copepods (Calanus glacialis, Calanus hyperboreus), euphausiids (Thysanoessa inermis), pelagic and ice-associated amphipods (Parathemisto libellula, Apherusa glacialis, Gammarus wilkitzkii, Onisimus spp.), fish (Boreogadus saida), and seabirds (Alle alle, Cepphus grylle, Uria lomvia, Rissa tridactyla) were collected. These taxa were considered as representatives for a simplified food web in the marginal ice zone. The results obtained, supported from the Transport and Effect programme, include the ice-fauna and zooplankton species.

While doing the chemical analysis of contaminants at the Environmental Toxicology Laboratory at the Norwegian School of Veterinary Science, the laboratory accidentally had a fire, with the result that we lost valuable material (polar cod samples). The fire in the laboratory also caused a delay in the chemical analysis. As a result we only report on the occurrence of organochlorines in ice amphipods. 

The levels of all organochlorine compound classes (DDTs, PCBs, chlordanes, HCB, HCHs) were low for both 1998 and 1999. The concentrations ranged from 1-300 ng/g lipid weight, dependent on species and organochlorine compound class. 

All the ice amphipods are omnivorous, but they differ in their preference towards ice algae and detritus (Apherusa glacialis), ice algae, detritus and animal prey (Gammarus wilkitzkii), and ice algae, detritus and carrion (Onisimus spp.). This diet difference was reflected in their levels of organochlorines, which increased from A. glacialis to G. wilkitzkii and further to Onisimus spp. The occurrence of the more lipophilic organochlorines (PCBs, DDTs, chlordanes and HCB) increased from younger and smaller specimens of G. wilkitzkii to older and larger specimens, whereas no difference was found in the levels of the less lipophilic HCHs. The difference in organochlorine occurrence may be due to the gradually change in diet preference in G. wilkitzkii with increasing age and size from a herbivorous diet to a more carnivorous diet. Also the relative composition of organochlorines differed between the species, in which high contribution of all compound classes in Onisimus spp. and G. wilkitzkii may reflect a more complex diet, whereas the domination of HCHs in A. glacialis may reflect domination of HCHs in ice algae and detritus. HCHs are the most abundant organochlorines in seawater in the Arctic. The relative pattern within each compound class did not differ between the species, which indicate a similar way of “selective accumulation” due to similar metabolism ability and excretion of xenobiotics. This finding was not unexpected since these species are close taxonomically.

The occurrence of organochlorines in the ice-amphipods varied spatially, especially the levels of the pesticide HCHs. This compound was significantly higher in the ice-amphipods collected under the sea-ice in the Fram Strait and in the Greenland Sea compared to the ice-amphipods collected in the marginal ice-zone north of Spitsbergen. The spatial difference was found both in 1998 and in 1999. By back trajectories of the sea-ice drift, the ice at the sampling locations in the Fram Strait was estimated to most probably have originated in the central Laptev Sea and drifted across the central Arctic Ocean to the melting areas. Higher levels of HCHs have previously been found in the central Arctic Ocean, probable due to the more or less permanent ice-cover, which inhibits exchange of the organcochlorines from seawater to the atmosphere. The sea-ice north of Svalbard most probably had its origin further west on the Siberian shelf seas, north-west in the Laptev Sea or in the Kara Sea, and with a more southern drift path to the marginal ice zone north of Svalbard. 
When all results are available from the analytical laboratory, the occurrence of organochlorines in zooplankton and bottom-living polar cod will be described related to diet (trophic position in the food chain decided by stable nitrogen isotopes), exposure (pelagic versus ice associated organisms), and spatial variation (transport routes, mainly water masses). 

In the present project we have stressed the importance of the species feeding-ecology and metabolism related to the accumulation of POPs. To sample, identify and separate each zooplankton species and stage is a very time-consuming and costly process. This is especially hard to achieve during the field work onboard the research vessel. When all our samples are analysed we will evaluate if such a sampling procedure is necessary or whether pooled samples of zooplankton give sufficient information.
Relevans for overvåking

For å overvåke forurensing i Arktis har en tidligere fokusert på toppredatorer. Det finnes få studier i dag på organismer som lever på lavere trofiske nivå som zooplankton og fisk. Resultater fra dette prosjektet bidrar derfor med verdifull informasjon om forurensingsnivået hos organismer på lavere trofisk nivå. Prosjektet har fokusert på organismenes næringsøkologi og habitat i forhold til miljøgiftbelastning. Vi har funnet klare forskjeller i miljøgiftbelastning hos organismer på lavere trofiske nivå som kan forklares utfra diettvalg. Dette er viktig informasjon siden organismer på lavere trofiske nivåer ofte behandles som en samling av dyr med lik miljøgiftbelastning, uten å separere med hensyn på økologisk relevans; både som beiter på alger og predator på andre dyr, og som byttedyr for andre zooplankton, isfauna, fisk, sjøfugl og sel.

Prosjektet har også bidratt med det første datasettet om miljøgiftbelastning i isfauna den europeiske delen av Arktis. Dette er svært viktig informasjon på basis  av pågående studier om transport av organiske miljøgifter med sjøisen til smelteområdene, hvor dette prosjektets materiale er innsamlet. I isfauna har vi funnet klare geografiske forskjeller i miljøgiftbelastning. Disse funn kan relateres til isens drift over Polhavet.

