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Fig. 1: Map of Lysefjorden (Norway). The area Fig. 2: Chl-a concentration at stations within (red) and
influenced by forced upwelling is indicated in green. outside (blue) the upwelling area during 2010 and 2011.

The GATE project 2010-2012 (www.imr.no/gate)

» Assess how enhanced food availability affect tissue growth and detoxification in mussels by experiments and modeling.

» A DEB-model, including a toxin component for structure and storage, was tested on data from toxin experiments at control and
upwelling stations in Lysefjorden (2011) and toxin experiments on mussels from Sognefjorden (Duinker et al. 2007).

» Used model to assess the contributions from growth dilution and toxin elimination in 1 and 2 year mussels under different Chl-a
regimes corresponding to: A) Control station in Lysefjorden, B) Upwelling station in Lysefjorden and C) Three times Chl-a levels at
Control station. Mussel toxin concentration was initiated at 10 000 pg kg dry flesh mass (DFM).

Results

» Model simulations with a toxin elimination rate of 0.033 d-* explain observed growth and detoxification well (Fig. 3).

» Detoxification is driven by both toxin elimination and growth dilution (Fig. 3), but toxin elimination is the most effective of the two
mechanism for all Chl-a levels tested here (Tab. 1; Fig. 4).

» The effect by increased Chl-a levels on growth dilution depends on mussel size (Tab. 1; Fig. 4).

» Time to reach safe consumption levels (800 pg kg-1 DFM) is not dramatically affected by changes in Chl-a levels (Tab. 1).
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Fig. 3. Observed (red) and simulated (blue) growth in Dry Flesh Mass (DFM) and DST toxin concentration in 1- and 2-year old mussels from Sognefjorden (Duinker et al . 2007) and in 2-year
old mussels at the upwelling and control stations in Lysefjorden 2011. The green line in the lower panels shows the relative change in DST concentrations resulting from growth dilution
alone. The abrupt changes in DFM and DST concentration at the upwelling station in Lysefjorden is due to spawning and loss of gonad mass (which does not carry toxins).
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Table 1: The effect of Chl-a regime and mussel age on: Time (d) to reach safe (800 pg kg1) toxin

concentration; Ratio between DFM at time d and initially; Toxin concentrations (% of initial) at time d %
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