Ocean Acidification
Ocean acidification, caused by the uptake of carbon dioxide from the atmosphere, presents a serious risk to marine ecosystems across the globe. As ocean pH decreases, the fragile equilibrium of marine life is disturbed, threatening biodiversity and the vital resources that support human livelihoods. Rayhan (2024) As an island nation with a deep connection to the sea, the UK is particularly vulnerable to the far-reaching impacts of this growing crisis
Since the start of the industrial revolution in 1750, the ocean has absorbed approximately 20%-30% of the CO2 emitted by human activities. jiang, et al. (2023) 
The Chemistry of Acidification
Ocean acidification is fundamentally a chemistry problem. As atmospheric CO2 levels rise, the ocean absorbs a portion of this excess gas, initiating a chain of chemical reactions that ultimately lower the water's pH.
The chemical process begins with CO2 dissolving in seawater (CO2 + H2O ⇌ H2CO3). This forms carbonic acid, which further dissociates into hydrogen ions (H+) and bicarbonate ions (HCO3-). The increased concentration of H+ ions reduces the availability of carbonate ions (CO32-), essential building blocks for shell-forming marine organisms. Enviroliteracy Team (2024)
Pre-industrial ocean pH was approximately 8.2, but now it has dropped to around 8.1. Projections estimate a further decrease to 7.8 by 2100. This seemingly small change represents a substantial shift in ocean chemistry. (Davies 2022)
	Formula
	pH Levels

	CO2 + H2O ⇌ H2CO3 ⇌ H+ + HCO3- ⇌ 2H+ + CO32-
Enviroliteracy Team (2024)
	Pre-industrial ocean pH: ~8.2. Current pH: ~8.1. Projected pH by 2100: ~7.8. Davies (2022)



Impacts of Marne Life
Ocean acidification has widespread consequences for marine life, particularly affecting shellfish and coral reefs, which play crucial roles in their respective ecosystems. 
Shellfish, including oysters, mussels, and crabs, struggle to maintain their shells in more acidic waters. EPA(2025) This poses a significant threat to the global shellfish industry.  . For example, the Scottish shellfish industry, a vital part of the UK's economy, is particularly vulnerable.

Coral reefs, often called the "rainforests of the sea," face reduced calcification rates, leading to reef degradation and loss of biodiversity. Saligumba, M.F. (2025).  . The decline of coral reefs has far-reaching economic implications. The Great Barrier Reef generates billions in tourism revenue annually, which would be at risk if it degraded.

The UK's island status and dependence on marine resources make it particularly vulnerable to ocean acidification. The UK fishing industry was worth over £970 million to the economy in 2024. Fish Focus (2024) 
	Shellfish
	Cora Reefs

	Shellfish have difficulty building and maintaining shells.  Building can slow and extreme acidity can cause the shell to dissolve. EPA (2025)
	Reduced calcification rates lead to reef degradation and loss of biodiversity. Davis. et al. (2021)



Iconic UK marine species, such as North Sea cod that rely on shellfish, are at risk. Changes in ocean chemistry threaten their habitats and food sources, potentially leading to population declines. Cooper (2019)
Similarly, seabird populations have suffered significant declines, with nearly 40% of UK breeding seabirds now red-listed, as changes in ocean chemistry and prey availability impact their survival. UCL (2024)
Certain areas around the UK coast, such as the North Sea region, are more vulnerable to acidification due to high levels of industrial activity and agricultural runoff. For example, shellfish farms in Scotland are already facing challenges due to the changing ocean chemistry. Murray et al. (2025)
Socio-Economic Consequences
Ocean acidification poses significant socio-economic consequences for the UK, impacting the fishing industry, coastal communities, and the broader economy. Approximately 81% of seafood consumed in the UK in 2019 was imported. WWF (2022)
Potential job losses in the fishing sectors, along with food security concerns, are major worries. Mangi, et al. (2018).  In 2020 only 49% of UK's fish stocks are fished at sustainable levels, JNCC (2024)
The economic cost of damage to marine ecosystems is substantial. Estimates suggest that inaction to ocean acidification could cost $1 trillion globally by 2100. Bradbury, D. (2024). 
What's Being Done: Global Efforts
· Recognising the urgency of the crisis, the international community has launched various efforts to address ocean acidification. These include international agreements like the Paris Agreement and Sustainable Development Goals (SDG 14), focusing on life below water. United Nations (2025)
· Monitoring and research programs, such as GOA-ON (Global Ocean Acidification Observing Network), play a crucial role in tracking changes in ocean chemistry and understanding their impacts. The UK contributes significantly to GOA-ON. LNB News (2020) 
· Carbon emission reduction strategies are essential to mitigating ocean acidification. The UK has committed to reducing emissions by 68% by 2030 and a further 10% by 2035, compared to 1990 levels, aligning with global targets. Anderson (2025)
What's Being Done: UK Initiatives
The UK government is actively engaged in addressing ocean acidification through policies, funding for marine conservation and research, and initiatives like the UK Marine Strategy Framework Directive (MSFD).
· The UK Marine Strategy provides a comprehensive framework for achieving Good Environmental Status (GES) in UK seas, encompassing objectives, monitoring programmes, and measures to protect marine environments. DEFRA (2020) In terms of funding, the Department for Environment, Food and Rural Affairs (Defra) has allocated £120,000 to support the Plymouth Marine Laboratory in becoming the secretariat for the Ocean Acidification Research for Sustainability (OARS) programme. This initiative aims to enhance research and understanding of ocean acidification and its effects on marine ecosystems. Plymouth Marine Laboratory (2023)
The Future: Mitigation and Adaptation
· The most effective way to reduce ocean acidification is by tackling its main cause—rising carbon dioxide levels in the atmosphere. This can be achieved through global efforts to lower emissions, such as shifting to cleaner energy sources and adopting energy-efficient practices in daily life, transportation, and industry. These actions not only reduce carbon output but also help slow the rate of acidification in the oceans.
· Promoting sustainable fishing and farming practices can help reduce the drivers of ocean acidification and its impacts. Overfishing and destructive methods worsen acidification's effects on marine life, while sustainable approaches support ecosystem resilience. Similarly, reducing nitrogen runoff from agriculture - such as by limiting nitrogen-based fertilisers can lessen nutrient pollution and help protect coastal waters from further acidification
· Protecting and restoring marine ecosystems can help them better withstand the effects of ocean acidification. Natural habitats such as mangroves, seagrasses, and coral reefs can absorb carbon dioxide from the atmosphere, reducing its impact on ocean chemistry. Efforts to maintain and rebuild these ecosystems also support marine life and contribute to overall ocean health. Greenfield (2025) 
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