Contemporary Issues: Overfishing 

· Importance of Marine Biodiversity: 
The phenomenon of overfishing has been present in the oceans for more than a century (Rossi, 2022). The extended breakdown of ocean ecosystems in this period has fundamentally changed their function, making it necessary to formulate modern, adaptive solutions (Rossi, 2022).

Free Science (2024), states that: 
"Healthy diversity is vital, as it fosters resilience against environmental changes and supports essential functions like nutrient cycling and habitat formation."

The ability for fish stocks to absorb a degree of disturbance is of key importance for the future of fishing. Malhotra (2025) describes several specific features of marine diversity which contribute to ecological resilience. These include functional redundancy (the ability for species to substitute into one another’s roles), modularity and connectivity.

Due to the complex structure of marine ecosystems, effects of overfishing stretch beyond direct impacts to certain species in the food web. Such actions often induce unanticipated events which can pose more significant threats to the stability of an ecosystem. This was well documented in the case of the Scotian Shelf ecosystem between the 1980s and 1990s. This involved overfishing of large predatory fish (particularly cod), which resulted in a chain of positive feedback loops, creating instability within the entire ecosystem (Scheffer, Carpenter and Young, 2005).
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Figure 1: Top-down effects of collapse in cod and other large predatory fish species on the Scotian Shelf ecosystem between the 1980s and 1990s (sphere size represents relative abundance), (Scheffer, Carpenter and Young, 2005).

Interconnectivity in ecosystems is related to many examples of controversial human interference. One such case attracted global attention in the 1950s, when DDT was used in Borneo to control mosquito numbers. As a result of biomagnification and direct exposure, the spraying of DDT inadvertently resulted in a drop in the native cat population. This in turn led to a rise in the rat population which resulted in outbreaks of sylvatic plague, as well as damage to crops and infrastructure (O’Shaughnessy, 2008). These incidents have created questions around the role of governance as well as how “effective” solutions are defined (Escap, 2006).
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Figure 
2
: The Eight Rules of Good Governance (Escap, 2006).
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· Unsustainability Within the Commercial Fishing Industry:
Causes for overfishing are widespread. In many cases the Malthusian approach is adopted, which directs the all the accountability for overfishing on the places with the highest population growth rates (Finkbeiner et al, 2017). Whilst this argument has a degree of accuracy, it lacks the broader analysis of alternative drivers such as corporations and political systems. 

Price fluctuations resulting from instability in the commercial fishing industry has had many detrimental effects, both for the livelihoods of fishermen and the well-being of consumers (Han and Chen, 2024). Difficulties involved are often rooted in overpopulation, and poor policies regarding governance on decreasing fishery resources (Han and Chen, 2024). 

Pressure from unsustainable demand is particularly prevalent in Indonesia, where marine resources are being stretched across an ever-growing population. With this increasing pressure, many areas across Indonesia are seeing a rise in illegal fishing and unsustainable fishing methods, including bombing / dynamite techniques (Triyanti et al, 2023). These practices have exacerbated not only the instability of the industry, but the inequalities between stakeholders.

In addition to the pressures of overpopulation and poor policy making (and enforcement thereof), climate change is an increasing danger in the fishing industry. Rising ocean temperatures have had acute effects on biodiversity in countries such as Peru, where it has caused the mass death of Peruvian herring stocks, a former staple of the economy (Han and Chen, 2024). This has also put a strain on whale sharks which rely on these fish as a main food source (Han and Chen, 2024).

· Relevance to Contemporary Challenges
Satellite monitoring along with ecological models has seen increased use in efforts towards sustainable management of marine resources (Han and Chen, 2024). These techniques along with catch control principles have led to increased accuracy with which populations can be assessed for decline (Pham, Wang, Chen and Lee, 2023). These are supported by international organisations which aim to regulate fish stocks such as The Parties to the Nauru Agreement (PNA) which contribute to over 30% of the global tuna supply (PNA, 2019). Other organisations such as the US/Canada Pacific Salmon Treaty have introduced precedents for compensatory payments which guide fishermen away from vulnerable species with the aim to reduce specific species depletion (Pham, Wang, Chen and Lee, 2023).

Included in the scope of modern marine conservation, is the multitude of depths and habitats at which fishing boats operate at (figure 3). Whilst these complexities can increase the difficulty involved with regulation (particularly when controlling equal access between stakeholders and ensuring sustainable use), they also provide a pathway to management of specific groups, as each vessel / fishing method has different target species (Jacquemont, Loiseau, Tornabene and Claudet, 2024).
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Figure 
3
: Different Depths Targeted By Fishing Gear (Jacquemont, Loiseau, Tornabene and Claudet, 2024).
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Various grass-roots initiatives have displayed some key features of effective governance. These are typically manifesting in co-management schemes which involve local communities (Han and Chen, 2024). This has been exhibited in Aceh, where empowerment of the local community in decision making has given their fishing industry the ability to bypass the typical constraints of generalist legislation, whilst maintaining a sustainable approach (Dixon and McGregor, 2011). Within this approach the advent of merging traditional techniques with citizen science has played a major role in effectively monitoring and managing fish stocks (Malhotra, 2025).
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