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Abstract 

Fisheries management faces unprecedented 
challenges in maintaining ecological balance, 
combating illegal practices and ensuring permanent 
resource usage as the global demand for fish food. The 
transforming ability to integrate Artificial Intelligence 
(AI) and Blockchain Technologies as a novel approach 
to bring revolution in major aspects of fisheries 
management is gaining momentum with every 
passing day. By analyzing complex details such as fish 
stock dynamics, migration patterns and 
environmental impacts, AI equips fisheries 
management with a predictive edge. This means better 
decision making and resource allocation, offering a 
more informed approach to dealing with the 
complexities of marine ecosystems. Along with this, 
blockchain technology takes center stage as a guardian 
of transparency and accountability. Implementing 
blockchain creates an immutable and secure ledger, 
documenting critical data points such as catch records, 
vessel information and supply chain details. This not 
only enhances data accuracy but also acts as a 
powerful deterrent against illegal, unreported and 
unregulated (IUU) fishing practices. The transparency 
of blockchain ensures that the journey of seafood from 
catch to table can be traced, promoting trust and 
empowering consumers to make sustainable choices. 

Beyond the immediate benefits, this 
technological tandem contributes to environmental 
protection. The immutable nature of blockchain 
ensures data integrity, and AI analytics assists in 
adaptive management strategies aligning with the 
constantly evolving dynamics of aquatic ecosystems. 
This is not just a technological intervention; it is a 
catalyst for protecting the aquatic environment and 
reducing depletion of fish stocks. AI and blockchain 
Integration into fisheries management is a step 
towards a more sustainable and resilient future, 
providing a way forward for policymakers, industry 
stakeholders and conservationists to tackle the 
complex challenges facing our oceans. 

Introduction 

Overfishing is one of the greatest threats facing 
the ocean, with one-third of all fish stocks being 
overfished and 33% of marine mammals, sharks, and 
other related species threatened with extinction. The 

management of industrial fishing has played a large 
role in this decline, with at least 130 fish stocks worth 
billions of dollars annually being managed 
internationally, but few cohesive rules in place to 
ensure their sustainability (Hilborn et al., 2017).Illegal, 
unreported, and unregulated (IUU) fishing is also 
widespread, accounting for more than 30% of fish 
taken from some developing nations' waters (Sumaila, 
et al., 2006).The joint implementation of Artificial 
Intelligence (AI) and Blockchain Technology (BCT) in 
supply chains has the potential to transform end-to-
end supply chain operations by leveraging the 
technical capabilities of these technologies (Miao, et 
al., 2018). This presentation will explore the potential 
of AI and BCT integration in revolutionizing fisheries 
management and addressing global challenges in the 
industry. 

AI in Fisheries Management 

AI, exemplified by the Fully Documented 
Fisheries (FDF) project, transforms fisheries 
management by automating fish size and species 
identification. This enhances real-time data 
processing, improves decision-making, and aids 
resource allocation, contributing to more sustainable 
fisheries through enhanced stock assessment and 
research (Smith, et al., 2020). Integration with 
blockchain further boosts transparency and 
traceability in the fishing industry (Chen et al., 2019). 
The FDF project's real-time monitoring of catches 
provides detailed data for scientific research, stock 
estimation, and policy- making (Johnson et al., 2022). 
AI enhances decision-making and resource allocation 
in fisheries, elevating data quality, stock assessment, 
research, and policy outcomes (Thompson et al., 2018; 
Brown et al., 2021). In marine ecosystem management 
and fishing regulations, AI fosters sustainability, 
reduces waste, and enhances industry transparency. 
AI integrated with blockchain in supply chains offers 
sustainability benefits and improved data 
monetization, presenting opportunities to enhance 
national supply chains, bolster competitiveness, and 
facilitate international trade (Zhang, et al., 2020). The 
evolving use of AI in fisheries management holds 
significant potential for transforming the industry, 
especially when combined with blockchain 
technology, promising a more sustainable and 
transparent fishing sector. 
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 Blockchain in Fisheries Management 

Blockchain technology in fisheries 
management enhances transparency, traceability, and 
combats illegal fishing. It allows consumers to trace 
fish from capture to sale, ensuring confidence in 
seafood source and freshness (Nguyen et al., 2019). 
Blockchain effectively detects and deters illegal, 
unreported, and unregulated (IUU) fishing, which 
constitutes about 20% of the global catch. It prevents 
mislabeling and substitution of fish species. The 
technology streamlines communication among 
stakeholders, facilitating faster and more efficient 
distribution (Smith et al., 2020; Li et al., 2021). 
Blockchain prevents data manipulation, ensuring a 
tamper-resistant transaction record. It promotes 
responsible, sustainable fishing practices and 
empowers buyers to make informed decisions about 
seafood provenance and sustainability, contributing to 
the global seafood market's integrity (Garcia et al., 
2018; Tan et al., 2022). Additionally, blockchain 
facilitates smart contracts for fair trade, traceability of 
fish products, and efficient management of fishing 
quotas and licenses. 

Integration of AI and Blockchain 

The integration of AI and Blockchain in the 
global seafood market improves efficiency, 
transparency, and decision-making. This combination 
automates processes, enhances data security, and 
ensures trust among participants.In fisheries 
management, it automates tasks like stock 
assessments and dispute resolution, promoting 
environmentally friendly practices.AI and Blockchain 
integration in fisheries management offer significant 
benefits, such as optimized resource allocation 
through real-time data, reducing waste and improving 
decision-making. Additionally, it helps combat illegal 
fishing activities, accounting for approximately 20% of 
the global catch, by leveraging AI's predictive 
capabilities and Blockchain's transparent ledger to 
identify and prevent such activities, promoting 
sustainability and safeguarding marine ecosystems. 

Practical Implications of AI and Block Chain in 
Fisheries sector 

1. Consumer Perspective: AI and Blockchain provide 
consumers’ confidence by tracing the fish journey, 
prevent illegal fishing for sustainability, optimize 
resource allocation, and contribute to environmental 
protection through reduced waste and improved 
management strategies. This benefits both fisheries 
and consumers by ensuring transparency, promoting 
sustainable practices, and enhancing overall efficiency 
in the seafood industry. Blockchain ensures 

transparency in fisheries management by offering a 
tamper-resistant record of transactions. This enables 
consumers to verify seafood authenticity and 
provenance, building trust between consumers and 
fisheries (Smith et al., 2019). For instance, Blockchain 
provides real-time data on fish transportation, 
allowing consumers to track the journey from catch to 
table and preventing mislabeling. Additionally, 
Blockchain facilitates traceability by maintaining a 
secure transaction record, providing consumers 
valuable information about the sustainability and 
origin of seafood products. 

2. Environmental Protection 

AI and Blockchain integration in fisheries 
management significantly contributes to 
environmental protection by providing real-time data 
for efficient resource allocation, reducing waste, 
improving inventory management, and enhancing 
decision-making. For instance, AI analyzes fish stocks 
and weather patterns to predict optimal fishing times, 
preventing overfishing. Similarly, Blockchain offers 
real-time market and logistics data, aiding fisheries in 
adjusting strategies. This integration also helps 
identify and address operational inefficiencies in 
fisheries.AI algorithms optimize shipping routes by 
analyzing data on fuel consumption, vessel speed, and 
weather patterns, reducing fuel costs. In fisheries 
management, Blockchain offers real-time data on fish 
transportation, aiding issue identification. AI analytics 
play a crucial role in adaptive management, 
identifying and addressing emerging environmental 
threats by analyzing data on water quality, 
temperature, and other factors. Blockchain 
complements this by providing real-time fishing 
activity data for monitoring and responding to 
environmental threats. 

The image is a detailed illustration that 
discusses the integration of fishers' knowledge with 
scientific methods and management practices to 
achieve sustainable fisheries. The graphic is divided 
into several sections, each addressing a specific aspect 
of fisheries management. 

Temporal Changes 

o Data beyond science: Emphasizes the 
importance of incorporating diverse types of 
data that go beyond traditional scientific 
methods. 

o Multiple indicators: Suggests using various 
indicators to assess the health and 
sustainability of fisheries. 

o Before and after control impact design: 
Recommends employing a before-and-after 
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control impact design to evaluate the effects 
of interventions on fisheries. 

Fig 1: Roadmap for “Integrating Fishers' Knowledge 
with Scientific Methods for Sustainable Fisheries 

Management" using AI and Block chain technology 

Combination with Scientific Methods 

o Mapping (GIS): Highlights the use of 
Geographic Information Systems (GIS) for 
mapping fisheries and their habitats. 

o Modeling: Suggests using models to predict 
and understand fisheries dynamics. 

o Stable isotope analyses: Recommends stable 
isotope analyses to track and study ecological 
processes and food web dynamics. 

Environmental Assessment 

o Climate change: Recognizes the impact of 
climate change on fisheries and the need for 
adaptive strategies. 

o Impacts from dams: Discusses the effects of 
dams on fish populations and river 
ecosystems. 

o Pollution: Addresses the issue of pollution 
and its detrimental effects on aquatic 
environments. 

o Hydrology: Emphasizes the importance of 
understanding water movement and 
distribution in managing fisheries. 

Conservation 

o Interactions with megafauna: Focuses on the 
interactions between fish and larger animals, 
such as marine mammals and birds. 

o By-catch: Highlights the issue of by-catch and 
the need to minimize it to protect non-target 
species. 

o Status of threatened species: Discusses the 
importance of monitoring and protecting 
threatened species. 

o Invasive species: Addresses the problem of 
invasive species and their impact on native 
fish populations. 

Management 

o Harvest quotas: Recommends setting harvest 
quotas to ensure sustainable fishing practices. 

o Definition of protected areas: Suggests 
defining and enforcing protected areas to 
conserve critical habitats. 

o Fishing rules: Emphasizes the importance of 
establishing and enforcing fishing 
regulations to ensure sustainable practices. 

Central Themes 

• Fishers' Knowledge: The central orange 
banner highlights the crucial role of fishers' 
knowledge in understanding and managing 
fisheries. This knowledge, derived from years 
of experience and observation, is invaluable in 
complementing scientific data. 

• Fishers' Participation in Decision Making: 
The lower green banner underscores the 
importance of involving fishers in decision-
making processes. Their participation ensures 
that policies and management strategies are 
practical and effective. 

• Sustainable Fisheries: The ultimate goal, 
represented by the lower right green banner, is 
to achieve sustainable fisheries. This involves 
balancing ecological, economic, and social 
objectives to maintain healthy fish populations 
and habitats while supporting the livelihoods 
of fishing communities. 

• Fig 2: Illustration of Blockchain in Fishery 
Industry  

• (source: Mozart cultures) 

This illustration presents a comprehensive 
approach to fisheries management, integrating 
traditional knowledge with scientific methods and 
emphasizing the need for inclusive decision-making 
processes. By addressing temporal changes, 
employing diverse scientific techniques, assessing 
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environmental impacts, focusing on conservation, and 
implementing effective management strategies, the 
goal of sustainable fisheries can be achieved by 
allocating the data to be analyzed by AI and Block 
chain technology that will forecast the status of that 
particular fisheries and suggest measures for 
sustainable fishing practices from net to table. 

Conclusion 

In conclusion, the integration of AI and 
Blockchain offers immense potential to revolutionize 
fisheries management. By addressing challenges, 
leveraging technology, and fostering collaboration, we 
can create a more sustainable and resilient future for 
the global fisheries industry. 
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