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OUR OCEAN IS IN ‘HOT WATER’ 
By: Derek P. Tittensor (Dalhousie University) 
 
Overfishing, pollution and coastal development, among other pressures, have impacted the entire 
ocean, from shallow waters to the deep sea, and climate change will continue to cause a growing 
spectrum of effects across marine ecosystems. 
 
Nowhere in the ocean is entirely unaffected by humans: only 13% of its area is considered to be 
wilderness, waste and marine litter are found even in deep ocean trenches, and human pressures 
are increasing over time. The negative effects of these impacts threaten the goods and services – 
such as food provision, climate regulation, carbon storage and coastal protection – that marine 
ecosystems provide to human society, and upon which we all depend. 
 
The UN FAO estimates that fish consumption (including freshwater) provides more than 3.3 billion 
people with at least 20% of their animal protein intake, and that the fisheries and aquaculture 
sectors provide direct employment for 59.5 million people. Nearly 200 million people depend on 
coral reefs to help protect them from storm surges and waves.  
 
Fishing for human consumption is considered to have the greatest impact on ocean biodiversity, 
causing one in three fish stocks assessed to be considered overfished and leading to the unintended 
bycatch of species such as sharks, seabirds and turtles.  
 
In addition to fishing, numerous other impacts – such as pollution, including plastic pollution, and 
coastal development – affect our oceans through a variety of mechanisms. Climate change will 
increasingly interact with these stressors. It has already altered marine ecosystems, and climate 
impacts will only continue to grow in future. These will include causing species to shift their ranges 
as the ocean warms , coral bleaching and the additional challenges posed by ocean acidification for 
these and other calcifying organisms, an increase in extreme weather events, changes in interactions 
between species, and reduced productivity and animal biomass. 
 
As climate change continues, it will present serious challenges to management and conservation 
approaches. For example, it may alter where large ocean fauna (like whales) feed, potentially 
bringing them into conflict with hazards like shipping; cause range shifts that can move fish stocks 
across national boundaries and outpace regulations and governance; affect nutrient cycles and 
productivity; increase the risk of species invasions ; and change the potential for marine aquaculture 
production. 

 
MODELS AND SCENARIOS SHOW A SEA CHANGE ON THE WAY  
By: William W. L. Cheung (Institute for the Oceans and Fisheries, The University of British Columbia) 



 
As with land-based projections, marine modelling scenarios show that climate change and other 
human activities are posing serious risks to the conservation of marine life and the sustainability of 
fisheries in the 21st century and beyond.  
 
Relative to pre-industrial times, sea levels around the globe are rising and our oceans are warmer, 
more acidic and losing oxygen. These changes are linked to greenhouse gas emissions from human 
activities and are predicted to continue into the 21st century.  
 
More specifically, based on an ensemble of 10 Earth system models, net primary production from 
phytoplankton is projected to decrease by 4-11% by the end of this century relative to 2006-2015 
under the no mitigation, high greenhouse gas emissions scenario. Given that this net primary 
production is the ultimate source of energy supporting most marine food webs in the open ocean, 
including deep-sea ecosystems, its decrease would reduce ecosystem productivity and impact 
ecosystem functions. In coastal regions, for example, in a 2˚C warmer world relative to pre-industrial 
levels, warming and sea level rise are projected to put sensitive ecosystems – like coral reefs, sea-
grass beds and kelp forests, that support a vast diversity of marine life and important ecosystem 
services such as fisheries – at a high to very high risk of negative impacts.  
 
Climate change will impact the distribution and abundance of fishes and invertebrates as their 
biology is closely related to environmental conditions such as temperature and oxygen level, 
challenging the long-term conservation of marine biodiversity. Exposed to multiple climatic and non-
climatic hazards in the ocean, many marine fishes and invertebrates, including those that are already 
under threat, are projected to be at risk of local, and potentially global, extinction. Multiple marine 
species and ecosystem models project that the global biomass of marine invertebrates, fishes and 
non-fish vertebrates will decrease by around 4.3% under a strong mitigation, low greenhouse gas 
emissions scenario and 15% under a no mitigation, high emissions scenario by the end of this 
century relative to 1986-2005; with species also shifting their distributions by hundreds to thousands 
of kilometers from their current ranges. 
 
Global decreases in ocean productivity, the falling biomass of fishes and invertebrates, and shifts in 
species distributions result in the high risk of impacts on many fisheries in the future. Global fisheries 
models project large decreases in maximum fisheries catch potential (a proxy of maximum 
sustainable yield) of 20-24% by 2100 relative to 1986-2005, with more widespread declines in the 
tropics, under the no mitigation scenario. Changes in the availability of fishes under climate change 
are projected to have substantial ramifications for the economy, seafood security and livelihoods of 
dependent human communities; translating, for example, into a global decrease in seafood workers’ 
incomes and an increase in households’ seafood expenditure. Increasing human population, 
economic wealth and consumption will drive a further increase in demand for seafood, putting 
additional pressure on fish stocks and fisheries.  
 
Models and scenarios for the sea highlight the importance of climate mitigation and the reduction of 
other human stressors like overfishing and plastic pollution, accompanied by local adaptation, to 
secure the long-term conservation of marine biodiversity and the sustainability of fisheries.  


