Cyanobacteria in Missisquoi Bay from 2000 to 2008 in relation to the provisional thresholds for recreational waters

 État de situation sur les cyanobactéries à la baie Missisquoi de 2000 à 2008 en lien avec les seuils provisoires pour les eaux récréatives
This report profiles the most up to date on the status of the Missisquoi Bay in relation to the issue of cyanobacteria by compiling data from the sampling campaigns from 2000 to 2008. The report is posted on the MDDELCC website:
http://www.mddelcc.gouv.qc.ca/eau/bassinversant/bassins/missisquoi/cyano.htm
Executive summary 
The problem of eutrophication affecting the Missisquoi Bay in recent decades. It is particularly evident in large cyanobacterial bloom. These can upset the ecological balance of the aquatic environment, deteriorating appearance and harm recreational tourism and socio-economic activities in the region. Some algal blooms pose a risk to the health of users of the water because of their irritating or toxic potential.

To develop knowledge of the episodes of blooms to Misisquoi Bay, MDDELCC are followed up from 2000 to 2008, two main objectives were sought. The first was to assess to what abundance of cyanobacteria and at what concentrations of cyanobacterial toxins may be exposed users when a bloom is observed. The second was to document the most intense blooms and scums for each sampling dates to estimate the magnitude and variability of the threshold exceedences in cyanobacteria and cyanotoxins to protect uses of plan water.

Blooms of cyanobacteria were confirmed by test results exceed the threshold of 20,000 cells / ml (cel. / Ml) in total cyanobacteria in all years except in 2000 In 2007, episodes of bloom water were scarce and of low intensity. For all years and stations, the comparison between visual observations and test results in cyanobacteria excluding picocyanobacteria indicates that 7% of samples, experienced technical staff has not seen bloom water cyanobacteria on the ground while laboratory results show the opposite (≥ 20,000 cel. / ml). In 34% of samples where the staff thought it had been a, the results demonstrate that there was none. 86% false positive samples of water cyanobacteria flowers to the four main stations, phytoplankton biomass was dominated by 60-100% by eukaryotic algae that does not pose a risk to the health of users. Failure to detect visually or not populations of cyanobacteria and eukaryotic algae in a given abundance is influenced in particular by the significance or insignificance of the cellular biovolume of species.

Some algal blooms of cyanobacteria were confirmed from mid-June, but most were from mid-July until some mid-October. The abundance of cyanobacteria concentrations vary considerably cyanotoxin areas of the Bay, stations and sampling dates. The sector Missisquoi Bay East is the most affected, followed by the bay area of Venice. The sector East therefore of Missisquoi Bay has the highest abundance of cyanobacteria concentrations of microcystin-LR toxicity equivalent (MC-LR) (hepatotoxins). These areas are the most affected probably in part because of the winds. In general, during the months from June to October, the prevailing winds are from the southwest, then west and south (MDDELCC-2012). They would push blooms more frequently to the East area of Missisquoi Bay but also to the bay area of Venice.

Across all Misisquoi Bay, the proportion of cyanobacteria in toxic potential, concentrations of MC-LR TEQ and pH tend to increase with increasing densities of cyanobacteria. Overtaking provisional thresholds for the protection of the uses are more frequent and larger flowers in intense and more water in the foam. However, the maximum concentrations of MC-LR TEQ at some stations were not registered on the dates where the abundance of cyanobacteria was among the highest. Microcystins remain after death and therefore cell lysis or especially the presence of strains of cyanobacteria toxic potential to produce little or a lot of toxins per cell probably explain this disparity.

Regarding the protection of recreational contact with water in the samples taken from the water's edge off the threshold of 100 000 cel. / Ml to toxic cyanobacteria potential is often exceeded the threshold but not 16 mg / L of MC-LR. The situation is much more at risk in scum accumulated near the shore, an area where users are usually found in larger numbers. The concentrations of MC-LR are also typically 100 to 1000 times higher in scum (taken on the surface near the shore) in blooms (taken from a certain thickness of the water column off). In scum, median and maximum there were higher by 9 and 2096 times the threshold of 16 mg / L MC-LR. Cases exceeded in major scum and perhaps on some occasions off are probably underestimated, especially for reasons of denial of access to waterfront properties campsites and beaches.[image: image2.png]Ministere
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The anatoxin-a (neurotoxin) was detected only once, perhaps in part because it has the ability to degrade very rapidly in light and basic pH or that the necessary environmental conditions for cyanobacteria that they produce this cyanotoxin were not met shortly before the sampling campaigns or during them. Moreover, cylindrospermopsin (hepatotoxin), saxitoxin and neosaxitoxin (neurotoxins) have not been detected mainly because very few samples were analyzed, and for only a small proportion of variants of these families cyanotoxin. 
Fifteen species of cyanobacteria toxic potential well as twenty-seven species and two genera other cyanobacteria were identified. Among the taxa that can produce microcystins in Missisquoi Bay, there are at least one or more strains of Anabaena flos-aquae and Gloeotrichia echinulata and most likely so important strains of Microcystis sp. and Microcystis aeruginosa. A. flos-aquae was also responsible for the production of anatoxin-a measured in a single sample.
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