Marine Aquaculture Biodiversity, Sustainability, and its impact on Climate change
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Statement of Problem: Our environment is being suffocated due to the extreme and unreasonable exploitation of some industries, the inconsiderate practices of the human population, and the lack of correct policies and regulations at a worldwide level. In the 200-plus years since the industrial revolution began, the concentration of carbon dioxide (CO2)[footnoteRef:1] in the atmosphere has increased due to human actions. During this time, the pH of surface ocean waters has fallen by 0.1 pH units. Each year, billions of pounds of trash and other pollutants enter the ocean. Some of the debris ends up on our beaches, washed in with the waves and tides. Some debris sinks, some is eaten by marine animals that mistake it for food, and some accumulates in ocean gyres.[footnoteRef:2] Other forms of pollution that impact the health of the ocean come from sources like oil spills or from accumulation of many dispersed sources, such as fertilizer from our yards, which cause a 30 percent increase in acidity.[footnoteRef:3] Climate change is our main concern for the fisheries and aquaculture practices today in the world. The ecosystems in the oceans, lakes, and other aquatic areas are complex environments that are in some places trying to survive by adapting themselves to the reality caused by anthropogenic climate change. Societal practices are profoundly affecting the environment and producing huge irregularities and changes in different areas to the climate, which in turn alters the distribution of fish stocks, marine food production, and oceanic habitats.  The impacts of climate change on different sectors of society are interrelated. Drought can harm food production and human health. Flooding can lead to disease spread and damages to ecosystems and infrastructure. Human health issues can increase mortality, impact food availability, and limit worker productivity.  As climate change increases average global temperatures  and the oceans warm, fish populations are moving in search of cooler waters. That is part of the reason many fishermen and commercial boat industries have been catching and harvesting fish and seafood in areas very much outside the usual range and habitat of these species when they are available, because there is now a climate-induced scarcity of these species in other environments and areas.  These changes present various challenges to the aquaculture industry, which might need to adapt its business strategies, rely and be supported by studies that have a solid basis on sustainable practices and scientific principles that are also the support of policies, regulations and laws in our country and other places to develop sustainable practices that lead to a biodiversity environment in the ocean, fresh water and farmed aquaculture areas. Findings: The aquaculture industry is facing massive uncertainty for many reasons, as was briefly explained above. Fish populations are moving quickly to adapt to environmental challenges and, consequently, global practices needed to sustain the industry, the ecosystem, and global biodiversity in different areas are becoming unreliable. Aquaculture in general offers many environmental benefits, relative to other forms of livestock farming. Additionally, marine aquaculture operations typically have a smaller carbon footprint, and require less land and fresh water. They are more efficient at converting feed into protein for human consumption than beef, pork, and poultry operations. The expansion of sustainable aquaculture is vital to increasing food production in a changing environment. Conclusion & Significance: A well-planned marine aquaculture farmed fish and seafood development and continuance  based on scientific principles of sustainability and biodiversity is vital for the environment, food production, and, consequently, the survival of the human species in our country and worldwide. At this present moment, we must assemble paragons of the global community, including scientists, regulators, government officials, and industry experts, to take immediate action. To have a passive attitude is going to cost  the human population high risks to food security, the survival of our own species, and many other species in aquatic and terrestrial ecosystems. The wellbeing of marine life must be considered and, consequently, the aquaculture practices at a worldwide level must be reviewed with consciousness, scientific basis, and an ample understanding of the current situation to take real, efficient actions to reverse (if possible) or to mitigate the challenges we already are facing. Marine aquaculture and aquaculture  practices in general must be efficient, sustainably developed, and supported for the benefit of the industry, our species, and our planet. The correct position is to go backwards 1 or more steps to move forward with our minds set in clear objectives for the benefit of the entire planet and our survival. [1:  ESRL Global Monitoring Laboratory - Education and Outreach (noaa.gov)]  [2:  What is a gyre? (noaa.gov)]  [3:  What is commonly referred to as "acidity" is the concentration of hydrogen ions (H+). he concentration of hydrogen ions can vary across many orders of magnitude—from 1 to 0.00000000000001 moles per liter—and we express acidity on a logarithmic scale called the pH scale. Because the pH scale is logarithmic (pH = -log[H+]), a change of one pH unit corresponds to a ten-fold change in hydrogen ion concentration “A primer on pH (noaa.gov)”] 
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