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« Case study Blue Mussel T

* Growth effect of diesel

* Reproductive effects

* Laboratory experiment
e Blue mussels exposed under
controlled conditions
* Long time effects
* Oxidative stress
* Reproduction
* Growth




Cargo experiment
2,4,5-Trifluorobenzoic acid

Pilot — only experiment financed
Lump suckers eggs

5 exposure groups + control
1-975 pg/ml

Exposed for 48 hours

Endpoints Preliminary results
Death of eggs 100 % in high group
Hatching success Decreased w/ concentr.

Yolk sac oedema +

Pericardia oedema+

Haemorrhages +

Spinal cord disorder Increased with concentr.
Craniofacial abnorm. +
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Ecological Modelling

The mussel path - Using the contaminant tracer, Ecotracer, in Ecopath @rmm
to model the spread of pollutants in an Arctic marine food web

Lars-Henrik Larsen*, Kjetil Sagerup, Silje Ramsvatn

Alvaplan-niva, Fram Centre, Postbox 6606, Langnes, 9296 Tromse, Norway
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1. Introduction

The Pechora Sea (67-71 °N, 44-60 “E) in the Russian Arctic
is situated in the south-eastern Barents Sea (Fig. 1) and is con-
sidered to be a separate sea area because of marked differences
in environmental conditions compared to the rest of the Barents
Sea. The area is an important spawning ground for Arctic fish
and is rich in seablrds and mammals that feed on benthic inver-
tebrates { 10). The Atlantic walrus (Odobenus
rosmarus rosmarus) occur in the Pechora Sea, and one of very
few po,ulanor‘ estimates indicates a summer population of 3943
animals { L, 2012). Walrus feed on benthic organisms
in shallow waters, and haul out on either low elevation beaches,
or on the sea ice. The Pechora sea is identified as an area of high
ecological import by the Arm( \."Gnhunr‘ﬂ and Assessment
Programme ( AN FF/SDWG, 2013) based on criteria set by the

nding author, T
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International Maritime Organization (MO, 2006). The coastiine
includes many low-level marshes and wetlands which are exposed
to frequent and long-term flonding during spring and summer, as
well the abrasive effects of sea ice. Muddy, shallow water coasts
are characterized by high abundances of mussels. In the case of an
oil-spill, shallow, soft sediment areas are known to accumulate oil,
as seen, for example, after a spill on the coast of Massachusetts,
USAin 1969 ( netal,
As the polar sea ice cap recedes, shipping and industrial activ-
ities become easier in the Arctic seas. Increased activities mean
increased risk of accidents. The Pechora Sea is one of the areas
expected to hold large sub-seabed deposits of hydrocal
first offshore oilfield in the Pechora Sea, Prirazlomnoye, 61
the Siberian coast ) at a water depth of 20 metres started
production in 2014. The oil from the Prirazlomnaya installation is
exported by ice sirengthened tankers.
This rntnje\lmb exercise is based on a fictitious ship wreck
al vhere the container vessel MV “Oleum”
suffersanengine malfummr and runs aground on the north west-
em comer of Vaygach (Fig. 1), thereby releasing approximating
200 tonnes of MDO. To assess thE environmental impact of an oil
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INTRODUCTION
Climate change resulting i the rise of temperature and 14™ December 2013 [ y Blue mussels (Mytilus edulis)
changes in ice cover opens previously inaccessible Accidental diesel spill * o as bioindicators
regions of the Arctic Ocean and shelf seas for industry in Skjervay, P :
wuch as shipping and oil and gas activitie t ' 5 e T
With significantly increasing ship traffic along the Norway . -
Northern Sea Route, the risk for both accidental diesel 180 000 litres diesel e Colltyth Shrorb S
oil spills and leakages now become greater than ever. spilled into the harbour ~ contaminants
* Blue mussels are sessile and the pollutants
are =
specific location
* Blue mussels are widely distributed in the
coastal areas and used in environmental
THE OBJECTIVES OF THE PRESENT STUDY: MONITORING OF SKJERV@Y BLUE MUSSELS
1 To study the biolagical effects of acute diesel o spill n th =
Skjervay population of blue mussels (Mytilus edulis) Sampling dates post-spill .
2. To evaluate the impact and recovery capability of the local 19.Dec (5 days) Station s —> g
blue mussels following the spill () * station .
3.Feb (2 month) -
15.May (5 month) -
MATERIALS AND METHODS
Water chemistry (at 20 cm depth)
1. CHEMICAL ANALYSES Total hydrocarbon content (THC) Strong southeasterly wind
Quantatve T THC arid total PARS T sea tPatsH ]
water and total PAHS in blue mussel sof tssues was - Ul o
performed by Unilab,. laboratory accredited for the Endpoints in blue mussels el Aol od oo m the
methods used. Bioaccumulation of PAHs Ak TR e e
of THCCIO=C3STimwater o Tt o ot-Sta
isooctane extracts by Gas Chromatography-Flame lonization
Detector (GC-FID) and quantified with external standard-mix.
The analysis of total PAHs included quantification of single 2. BIOCHEMICAL ANALYSIS Lipid peroxides are products 3. STATISTICAL ANALYSES
analytes such as naphtalene, phenantrene/anthracene, Lipid peroxidation is used as an indicator  ©f i peroxidation which Significant differences
dibenzotiophen and their C1-C3 alkyl structural analogues of oxidative stress in cells and tissues. were detected and measured  (<0.05)in lipid
and 3-6 ring aromatics. Briefly, the water sample was using TBA as a reactant peroxidation levels were
extracted with dichloromethane while the tissue sample was oo, : tested between stations
and alkalinized with potassium hydroxide and ) _’m . and sampling dates using
‘methanol. Quantification was carried out by using isotope: et e o i overlapping 95%
labeled internal standard calibration. The analytes of interest confidence intervals
are extracted with organic solvents and further analyzed by
Gas Chromatography — Mass Spectrometry (GC-MS) with and The higher the levels of lipid The chemical data was not
without significant clean-up steps for the tissue and sea peroxides, the more stressful statistically analysed due
water samples respectively is the organism. to non-replicated samples.
RESULTS AND DISCUSSION
1. WATER CHEMISTRY 2. PAHs ACCUMULATED IN BLUE MUSSELS 3. OXIDATIVE STRESS IN BLUE MUSSELS

Dat THCmg/L | Sum 16 PAls, ug/L — Blue mussels accumulated large gl Sment ot it
postapll [ronA StationB StationA StationB amounts of PAHS i their soft tissues Blue mussels
cams | GBS ni Gd b in the firt 5 days after the spil from the spilled
area showed
imooth | nd.  nd  nd  ne e
2 month - - - e of lipid peroxides
=g
Smonth | nd. - na . compared to
THCand o sove dtecton it mussels from the
+ THC and PAHs were above detection limits l = | EETTatn
5 days post-spil L — —
+ 1 month post:spill the concentrations of the et L Smion A SionC_ Suion SuonB SwionC
pollutants were below detection limit + The levels of total PAH In mussels decreased over + The levels oflipid peroxidation In mussels decreased
However, the o film containing weathered time, but remained higher at station A than station B over time, but remained higher at station A than
diesel was still observed, 5 month post-spill stations B.and C 5 month post-spil

ACKNOWLEDGMENTS REFERENCES ~ CONCLUSION

Eventhough the levels of PAs accumulated in the tissues and levels of the oxidative
damage significantly declined over time, long-term effects of the spill need to be
investigated.

The blue mussel population of the spilled location will be monitored in order to
determine potential sub-lethal effects, including growth and reproduction.
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