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Background: 
Bioclimatic envelope models are widely used to study or predict habitat suitability, both at present and in the future. This approach uses statistically derived response surfaces to relate observations of species occurrence to environmental predictor variables, thereby characterising a species’ range as the manifestation of habitat features such as temperature, depth, food availability that limit or support existence at a particular location. A wide range of bioclimatic envelope models have been applied in the marine environment, initially to predict the distribution of commercially important fish or shellfish, but more recently to characterise the potential spread of non-native species and pathogens that are dangerous to human health. 
Pacific oyster Crassostrea gigas was deliberately introduced to British waters after government trials in the 1960s indicated that this species required temperatures in excess of those existing at that time, for successful reproduction. Recent work using three different bioclimatic envelope models has suggested an opening up of suitable habitat by 2050, and many non-native species will be able to establish themselves further north and colonise as a result of warming seawater temperatures. Vibrios are particularly dangerous marine bacteria that cause acute gastroenteritis and serious wound infections. The prevalence of Vibrios in the environment and in seafood products is highly dependent on seawater temperature. Cefas has worked closely with the UK Met office to predict future ‘exceedences’, i.e. how often will sites around the UK experience sea temperature >18°C and salinity < 30 psu in the future?  For most sites the number of ‘exceedences’ was predicted increase in the future, particularly after 2050.  Several estuaries in the British Isles (notably the Forth, Thames, Severn, Firth of Lorne) are predicted to be particularly susceptible to Vibrio proliferation.
Major Oceans and Human Health Issues: Are we able to accurately predict the future distribution of marine species in response to anticipated climate change and other human stressors? Which species will proliferate and which species will disappear (who are the ‘winners’ and ‘losers’). Will there be an increase in marine organisms that are dangerous to human health or well being? What monitoring and surveillance systems do we need to put in place?









Algal blooms are exuberant growths of microalgae such as dinoflagellates, diatoms, and cyanobacteria (blue green algae).  Harmful algal blooms (HABs) are intense blooms that cause harm to people, animals, or the local ecology by producing toxins and/or by inducing hypoxia.  HABs occur in all aquatic environments, including the oceans.  The incidence and geographic range of HABs may be increasing due to global warming and other anthropogenic causes. The primary effects of HABs on humans and other animals are through exposure to toxins produced by the HAB-forming organisms via water, food chain, and aerosol exposures.  Even low numbers of algal cells often result in seafood becoming unfit for human consumption due to the high potency of algal toxins, affecting both humans and animals in nanogram to picogram doses.  In humans and other animals, these toxins can target multiple organ systems (including the nervous system, the liver, the skin, and the respiratory tract).  Although HAB toxins are most infamous for their acute health effects (ranging from severe gastro-enteritis to intestinal and respiratory illness, or even death), these toxins can also induce chronic illnesses (including long term neurologic disease, tumor-promotion and genotoxic damage).  In addition, there is increasing evidence of important impacts on the economy and ecosystem services.  
Major Oceans and Human Health Issues: Are HABs increasing in incidence and geographic spread, possibly related to climate change and other anthropogenic impacts? Are HABs having increasing impacts on human and ecosystem health and the economy? Can we prevent, mitigate, and predict HABs?

