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Feeding activity of mussels (Mytilus edulis) held in the field at an integrated multi-trophic aquaculture (IMTA) site (Salmo salar) and exposed to fish food in the laboratory. 
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Abstract:  The process of finfish aquaculture is known to release excess dissolved and particulate matter into the surrounding environment. Because of the filtration ability of the blue mussel, Mytilus edulis, one of the overall objectives of the integrated multi-trophic aquaculture (IMTA) approach to salmon aquaculture in the Bay of Fundy is to co-culture mussels to assess their potential to remove excess particulate matter through their feeding activities and convert this excess material into production. An objective of this study was to determine whether mussels (M. edulis) would ingest small particulate fish food and have the capability absorb organic material across the gut wall. A second objective was to determine if we could document the presence of excess fish food being released from the salmon farms and whether mussels would continue to feed when exposed to these excess particles. To accomplish these objectives, mussels were exposed to low concentrations of commercial fish food in flow-through seawater systems the laboratory and estimates of clearance rate (CR) and absorption efficiency (AE) obtained. There were no consistent differences in CR or AE when mussels were exposed to similar concentrations of fish food and the microalgae (Isochrysis galbana) in the laboratory, however these studies confirmed their capability to ingest and absorb organics from particulate fish food. In the field, mussels were exposed to the nutrient plume at three salmon farms and their feeding activity compared to mussels held at three adjacent reference locations not directly influenced by farm effluent. Feeding activity was estimated using mussel exhalent siphon area (ESA) recorded using a pair of underwater camera systems and time lapse videography. Characteristics of the suspended particles such as total particulate matter (TPM), particulate organic matter (POM), chlorophyll a concentration and energy content were recorded simultaneously during experiments at the three salmon farms and their reference locations. Significantly higher ESAs were recorded for mussels held at the salmon farms than their counterparts at the reference locations indicating higher feeding activity. TPM, POM and energy content of the particles were significantly elevated at the three salmon farms compared to the three reference locations, however there was no significant difference in chlorophyll a concentrations. This confirms that increases in concentrations and the energy content of suspended particles sampled at the three farms were associated with fish food effluent and not a localized increase in phytoplankton concentration. Our results show that mussels have the capability of capturing and absorbing excess particulate fish food released from the salmon farm thereby potentially reducing the nitrification process and becoming a second commercial species for export.
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The effect of salinity and temperature on the uptake of cadmium and zinc by the common blue mussel, Mytilus edulis with some notes on their survival.  -  Mesopot. J. Mar. Sci., 2010, 25 (1): 11 - 30
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Abstract - This study has investigated the effect of salinity and temperature on the rates of uptake of Cd and Zn by the blue mussel Mytilus edulis under laboratory conditions. Exposure of mussels to concentrations of 2 ppm resulted in an almost linear increase in the concentration of Cd and Zn throughout 14 days of exposure. Only the whole soft tissue of each mussel was frozen, freeze-dried and acid-digested before measuring the level of contamination by the spectrophotometer. Zn uptake was interrupted by elimination periods at high salinity. The uptake of Cd by M. edulis was at its maximum at low salinity and high temperature while at high salinity, temperature did not significantly affect the rate of uptake. Salinity had a significant effect on Zn uptake with the rate of uptake being higher at low salinity. Mortalities of mussels exposed to Cd and Zn along with controls were only observed at low salinity.  Keywords: Mytilus edulis, zinc, cadmium, temperature, salinity.
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