
 190 

Revolutionizing Fisheries: The Impact of Artificial Intelligence on 
Harvesting and Conservation 
 

Kamla Mehak1*, Nadia Nazish1,*, Amna Fazal1, Aniza Bibi1, Hifza Saeed1, Hajra Tariq1 and Zunaira Asghar1 
 
1Department of Zoology, University of Sialkot, Sialkot 51310, Pakistan 

*Corresponding author: kamlamehak@gmail.com, nadia.nazish@uskt.edu.pk  

 

Abstract 

AI technology is revolutionizing the way of managing fisheries as it is helping the marine. About preservation of fish stock and ultimate aspect 
of a technique known as sustainable fishing. This chapter examines a conceptual framework with reference to the application of Artificial 

Intelligence technologies such as digital vision and deep learning technologies, and big data are enhancing essential operations like concluding 

looking at how it can be used in environmental monitoring, mapping the habitats, and evaluating the assessment fish populations. From a 

conservation perspective, AI is important for-monitoring, observation of marine life and precaution of environment. Machine learning based 
AI models used in conjunction with satellite imaging can track oceans and seas in a short time. The conclusion states how AI serves both as 

a driver for economic growth and as an important enabler of innovation. It remains quite extensible that only by using the AI it is possible to 

create a stimulus for its further use in industry and environmental directions equilibrium that will ensure the economic growth of the country. 
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Introduction 
 

Fisheries are one of the vital global sectors offering food and income for millions of people, and the importance role in food security 

(Agarwal, 2019). But the sector has increased competitor pressures, for example, overfishing and loss such as destruction of habitats, climatic 

change and wrongly appropriate ways of drying. In order to resolve these problems and encourage appropriate remedies the fisheries industry 
is using artificial intelligence (AI) as the new frontier solution owing to its increased possibility in number. AI is fast becoming instrumental in 

how Fisheries work and adapting its harvesting methods, making it sustainable and increasing its efforts towards conservation. This writing 

seeks to capture how development in AI is bringing fundamental changes in how fishing is done, or by identifying the ways in which this 

technology may be used to improve the existing methodologies in the fishing business. 
 

Challenges in Traditional Fisheries Management 

These challenges have caused traditional fishery management to be a hard nut to crack. The tourism and fisheries industry has for long 

been facing a number of challenges that have implications on stability both the economic and the ecological systems (Ajay, 2019).  This issue is 
annually threatening the world’s fish supplies, and according to the review conducted by FAO, one-third of the fish stocks of the world are 

being overexploited for ineffectively managed and anarchic fishing practices. Also, the unwanted catch or discarding also pose major problems 

in specific subjects such as bycatch, which are non-target species. Conventional techniques of tracking and estimating the fish resources are 

Meager, time-consuming, and inaccurate, resulting in irrational policies and exploitation of fish stocks (Russell, 2020). 

 
The Role of AI in Fisheries Harvesting 

Even fisheries conservation is an equally complex issue since conservation demands accurate real-time data to monitor the ecosystem, 

regulate and protect endangered species. Due to the fact that oceanic environment is large and diverse, it becomes hard to monitor the status 

of fish stocks and virtually impossible to notice unlawful conduct (Thanaki, 2017). These challenges call for creativity and AI is proving to be 
the next frontier in realizing sustainable fishing and conservancies. Application of AI to real-time fish behavior and migration pattern prediction 

utilizing environmental data (currents, salinity, and ocean temperature). Compared to more conventional methods, this predictive power is 

extremely sophisticated and enables fishermen to select high-density fish regions while reducing bycatch and environmental impact. Artificial 

intelligence (AI) can offer dynamic, real-time harvesting tactics that adapt to quickly changing ocean conditions by combining machine learning 
models with real-time environmental sensing. This makes fishing more sustainable and efficient (Luger, 2008). 
 

Harvesting of Fisheries using Artificial Intelligence 

1. Harvesting Efficiency Through the use of Artificial Intelligence, fish harvesting processes are now elaborated by real-time information and 
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reports that help to increase the efficiency of the fishing activities. For illustration, the use of the machine learning algorithms to perform the 

analysis of the large volume of the environmental data such as details of water temperatures and ocean current, as well as the migratory pattern 
of fish in order to determine their likely location of the schools of fish (Popkova, 2020). This leads to improvement in the modelling of fishing 

routes to allow fishermen to save on fuel and be at sea for a lesser time hence making their operations more productive and lucrative. Since AI 

directs the fishermen to fish in areas that contain a large number of fish, it limits the number of attempts to capture fish and hence erosion of 

fish stock under fishing (Luger, 2008).  
2. One of the benefits of integrated AI in the fishery heart is the ability to minimize bycatch. To enforce the quota, it is possible to fit 

cameras/sensors on board of fishing boats and distinguish species under catch in real time. These systems can identify between target species 

and non-target species and when the latter is identified, alert the fishermen. Some ML-based equipment can also discharge bycatch back into 

the environment independently of the operator. This not only makes fishing to be sustainable, but also enhances conservation of threatened 
and vulnerable marine species (Xu, 2014). 

3. In terms of aquaculture AI is being applied when enhancing fish production as explained underneath; in doing fish farming business, 

transportation and distribution of feeds and monitoring the water conditions (Ghayas, 2020). When used in combination with sensors the AI 

can observe the health and activity of the farmed fish. and they ensure they offer the right quantity of food fed to the fish at the right time 
hence reducing wastage. and enhancing growth. Like similarly it measures other factors about water including dissolved oxygen and the ph 

level in water as animals or in this case fish needs all the conducive environment to grow well. These enhancements help Integrated aquaculture 

systems enhance productivity and profitability in the process reducing on the negative impacts on the environment impacts. (Yu, 2022). 

 

The Impact of AI on Fisheries Conservation 
Introduction 

Artificial intelligence (AI) has the potential to transform fisheries management and operations significantly. Its ability to analyze large 

volumes of data effectively allows for the identification of trends and insights that can greatly influence various aspects of the fishing industry. 

By utilizing AI-driven algorithms and predictive models, fisheries management can achieve improved sustainability and accuracy. AI 
technologies can enhance resource allocation, facilitate real-time monitoring of fishing activities, support the conservation of endangered 

species, and deliver precise stock assessments. The advancements in AI promise to equip decision-makers with data-driven tools to optimize 

operational efficiency, reduce ecological impacts, and safeguard aquatic ecosystems for future generations (Pahl, 2017). 

AI has the capability to revolutionize the fisheries management and its functioning. Significantly. Due to the efficacy of big data analysis, 
it makes it easier to handle large data sets for identification of trends and insights that could significantly impact on the different parameters 

of the fishing industry (Fagiano, 2022). Application of AI based algorithms and predictive analysis for management of fisheries has the capability 

warrant enhanced sustainability and accuracy for certain deliverables of a project. AI technologies can bring improvement to resource 

distribution, enable surveillance of fishing in process, and encourage the preservation of wildlife, particularly endangered species, and stock in 

an accurate manner. (Guo, 2021). 
 

Applications in Conservation 

1. Supervision and Data Gathering: As with any other form of conservation, there is need for information to assess fish stock, distribution, 

and even health. Technologically advanced equipment including autonomous drones and underwater robot tools inform data acquisition 

processes in marine settings. They can patrol extensive offshore regions, and keep track of fish, and simultaneously, also observe the condition 
of the waters and the surrounds. The same can be fed into machine learning algorithms to analyses and look for patterns that may denote 

threats so that better and timely decisions on conservation can be undertaken. Such an outcome indicates the-degree of surveillance necessary 

to not only preserve endangered species, but also to sustain the conditions of the sea ecosystem (Geyer, 2021). 

2. The use of AI in the fight against IUU Fishing Illegal: unreported, and unregulated fishing takes their toll with the world fisheries 
management. Automated satellite imagery surveillance of fishing vessels can track activities in the same way as fishery crime in near-time, 

identify vessels of potential interest and alert authorities (Ornik, 2020). For instance, using machine learning algorithms, one can track and 

determine from the vessel tracking data, which types of fishing operations are unlawful or happen to be unlawful within certain prohibited 

zones. Self-organized groups of fishermen can use this information to avoid overfishing and follow the legal rules for fishing, governments and 
conservation organizations can provide them this information. 

3. AI is also being used to enhance fisheries management for sustainable outcomes by enhancing stocks’ assessment, and modeling. Standard 

stock checking methods have been known to use flawed or limited data totaling to over fishing or wrong resource use (Brynjolfsson, 2019). 

The real time data obtained from satellites, sensors and records on the quantity of fish caught can be readily fed into AI systems to build more 
reliable models of the fish and their environments. These models can forecast how exactly the stocks will behave when subjected to certain 

environmental conditions, enabling fisheries managers to set better quotas and come up with the right approach to sustainable utilization of 

the resource (Guerrera, 2021). 

4. Responsible Marine Administration: Completing environmentally friendly quota calculations needs an accurate evaluation of fish 

populations, which AI can provide by analyzing complex marine databases. Fishermen can more effectively organize their activities through 
applying machine learning to predict fish movement and breeding seasons (Topouzelis, 2021).  

5. Control and Awareness through Telemetry: Artificial intelligence-powered telemetry devices can identify anomalies at sea, which will 

reduce IUU fishing. By using on-site artificial intelligence algorithms, the environmental impact can be minimized through recognizing bycatch 

and releasing it (Todd, 2010). 
6. Automation's Excellence as a Model: Marine automation may become more streamlined, effective, reliable, and error-free with AI's 

assistance. AI-driven visual recognition expedites post-capture analysis and enables quick taxonomic, morphological, and/or size-based 

classification of marine catch (Alzubaidi, 2021).  
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7. Environmental Sensors: AI allows us to monitor in real time the health of the ocean environment and the impact of climate change on fish 

populations. Surveillance systems driven by artificial intelligence (AI) have made it possible to combat illegal, unreported, and unregulated 
(IUU) fishing by identifying and reporting suspicious or unlawful fishing activities. AI has the power to transform data-driven decision making 

into a variety of industries, including fishing, thanks to its capacity to sort through massive amounts of data and extract insightful insights 

(Singha, 2021). 

8. Artificial intelligence (AI): Strategic, Intelligent Moves provides fisheries with the capability to make operational adjustments ahead of 
time by analyzing vast amounts of data to predict changes in the economy. Preventative maintenance for marine apparatus using artificial 

intelligence can increase its useful life and reduce breakdowns (Topouzelis, 2021). 

9. Aquaculture management: AI can monitor variables including fish health, eating patterns, and water quality to reduce disease outbreaks 

and increase output in fish farms (Keramitsoglou, 2006). 
10. Water Quality Assessment: Ai’s ability to monitor aquatic habitats and forecast pollution has received substantial validation. Water quality 

assessments are timelier and more accurate thanks to AI technologies. These technologies can be used to monitor biological indicators, such as 

the presence of specific species, chemical components, such as pollutants and nutrient levels, and physical factors, such as temperature and 

turbidity (Partalas, 2008). ANNs are commonly utilized in water quality modeling as a tool for identifying sources of contamination and giving 
a basis for monitoring the condition of saltwater in real time. However, because of their unique structure and reliance on parameters, ANNs 

need to be used in conjunction with other data-driven and numerical models, a process known as ANNs model. A machine learning model was 

created to predict the quality of water and sediment, and it was able to achieve an accuracy rate of about 80%. The ANN model measured the 

ammonia levels along the Karachi coastline in Pakistan and showed that the levels of ammonia remained within the limits set by Pakistan's 

national environmental quality standards (Shishkin, 2023).  
11.AI Incorporation into the Process of Making Decisions: Accurate water quality prediction is crucial for risk assessment and water 

managers' decision-making. AI offers intelligent decision support, which helps decision-makers handle water quality management difficulties 

more effectively in addition to enhancing the data and knowledge base of the field. Decision-makers in water quality management gain more 

than just enhanced decision-making efficiency and accuracy by incorporating AI into the process. They also receive deeper and more 
comprehensive insights that help them better adapt to the constantly changing water quality environments (Hartmann, 2021). 

12.Mortality detection: Before Mort Cam begins to send out text messages and email notifications, a mortality threshold of three was 

determined based on past trends in the grow out tank. However, depending on the fish growth stage, tank capacity, and operation 

circumstances, that previous threshold may change. The mortality warning gives information about the number of dead fish, the date, and the 
time of the mortality rate. The email from the alert system contains processed photos in addition to the mortality information. The photos help 

the production team record any instances of false positive forecasts and visually validate the death count. Moreover, in the event of an internet 

connectivity issue or when on vacation, the staff may not be able to access their email. A text message alert proved helpful in these situations 

to guarantee round-the-clock mortality (Postel, 1982).  

13.AI-Powered Macro- and Microplastic Detection and Classification: MP is brought on through both macro plastics and microplastics. 
Large chunks of plastic trash, like toys, bags, and bottles that are visible to the unaided eye are generally referred to as macro plastics. 

Conversely, microplastics are tiny pieces of plastic that have a diameter of less than 5 mm. Though they are invisible to the unaided eye, they 

are frequently found in aquatic habitats. When macro plastics are swallowed or entangled, they can cause suffocation, gastrointestinal 

obstructions, and even death in marine life. Because microplastics are challenging to see, benthic species frequently ingest them, which allows 
them to enter the food chain and eventually have an impact on human health. Therefore, it's important to properly identify, monitor, and 

control marine macro- and microplastics. Traditional techniques for tracking marine plastics are demanding on time and labor, posing 

problems with accuracy and efficiency. AI offers a fresh method for dealing with these problems. With the use of data analysis, deep learning, 

and computer vision technologies, artificial intelligence (AI) can detect, categorize, and quantify plastic pollution in the ocean (Lin & J, 2022).234 
 

The Economic and Environmental Impact of Artificial Intelligence on Fisheries 

1. Higher profitability the application of AI in fishing leads to better management of fishing activity and less waste, which implies the chances 

of getting higher profitability to fisheries. Efficient picking ways, less interference with what is unwanted or off-target and the improved 
patterns of fishing translate into lower costs of operation and greater returns. In an aquaculture context, these cognitive technologies enhance 

feeding methodology and fish health markers, which in turn increase growth rate and enhances product quality thereby increasing the general 

profitability of the industry (Alzubaidi, 2021). 

2. Sustainability and Environmental Protection The possibility of raising the efficiency of conservation programs by AI and reducing the negative 

effects of fishing on the environment is becoming critically important for the sustainable management of the world’s fish stocks.  In expanding 
techniques of sustainable fishing, cutting on too much capture of other species, and better tracking of the seas, AI makes oceans healthier and 

biodiverse. Thus, sustainable fisheries are important in view of the current climate change and increasing need for seafood (Ricciardi, 2021). 

3. About AI technology insights on Global Fisheries Management, the following points ought to be made: AI technologies can complement 

efforts to improve global fisheries management by offering up to the minute population status of fish stocks as well as international poaching 
activities (Dubinsky, 1996). It also enables governments and organizations to apply the laws and control the preservation of resources at more 

levels around the world. AI applications in international fisheries management is particularly crucial for the shared problems, including 

overfishing, impact of habitats, and the protection of migratory fish stock (Shamanna, 2009). 

 
Conclusion 

Artificial intelligence (AI) has brought about a paradigm change in conservation and gathering practices, leading to previously unheard-

of levels of sustainability, accuracy, and efficiency. Machine learning algorithms, remote sensing, and robots that are autonomous are used in 
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AI-driven precision farming in the agriculture sector to maximize resource allocation, reduce waste, and improve output prediction. With the 

use of advanced machine vision and sensor fusion technology, autonomous harvesters can identify crop maturity, adjust harvesting parameters 
in real time, and reduce post-harvest losses, increasing production while lowering environmental impact. In conservation, on the other hand, 

AI-powered surveillance equipment, such as drone-assisted aerial surveillance, underwater robotic reconnaissance, and acoustic biodiversity 

monitoring, enable conservationists to perform expansive ecological surveys with little human intervention. In order to extrapolate ecological 

patterns, identify anomalies that indicate environmental degradation, and prevent anthropogenic threats like illegal logging, poaching, and 
marine excessive extraction, advanced neural networks look at large datasets from satellite photos, camera traps, and sensors. Artificial 

intelligence is transforming the fishing industry by providing creative answers to problems related to conservation and harvesting. Artificial 

intelligence (AI) has the potential to boost both profitability and sustainability in aquaculture by streamlining operations, minimizing bycatch, 

and enhancing fishing efficiency. With the rising global demand for seafood, AI provides a means to balance economic benefits with the 
preservation of marine ecosystems, ensuring fisheries remain sustainable for future generation. AI transform the aquaculture sector by 

optimizing fish growth, feeding, and reproduction while reducing the need for antibiotics and improving the speed and accuracy of decision-

making. However, to fully harness AI's advantages, challenges such as the lack of standardized data and communication protocols must be 

addressed, along with the development of sophisticated AI models that can navigate the complexities of aquaculture systems. As technology 
continues to evolve, its integration into the sector is expected to grow, enabling more responsible and efficient fish production and ensuring a 

stable and secure food supply 
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