Investigating the Impact of Illegal Fishing on the Sustainability of Marine
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(Case Study of Mazandaran Province)
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Protecting natural resources to meet the needs of future generations is a key part of
sustainable development. So, fishing in the Caspian Sea should be done'in a wayathat keeps
Research Article these resources from running out. The Caspian Sea is a closed area. Thereforepany harvesting
should be monitored under scientific supervision. Therefore, the aim of this'Study is to
determine the sustainable extraction levels of demersal fish from the CaspianSea. To achieve
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Article history: this goal, the Schaefer model has been employed. The data used in this study consist of time
. series data from the years 2008 to 2022. The Schaefer modelnestimated_a maximum
Received sustainable yield (MSY) of 3,221 tons with an optimal,fishing.effort of 11,688 fishing trips.
Received in revised form However, the results indicate that the catch obtainedifrom the Schaefer madel is less than the
current amount, suggesting an overexploitation of resources. Specifically, 41% of the catch

Accepted is obtained illegally, indicating a significant threat'to_thedsustainability of the resource.
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exploitation of the sea will jeopardize the stability,of the resource. Therefore, to prevent or
reduce illegal fishing, it is essential to implementsregulatory and managerial restrictions by
the Fisheries Organization.
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Extended Abstract

Objectives
.

Effective fmanagement of fisheries plays a vital role in safeguarding marine
resourcesfor future generations. The Caspian Sea, as the largest enclosed inland water
body on the blanet, contains significant fish stocks, especially sturgeon and demersal
species. Nevertheless, excessive harvesting and illegal fishing practices directly undermine
the sustainability of these resources. The continued depletion of these fish stocks poses
serious risks to marine biodiversity, regional economic stability, and food security. In this
study, we estimate the maximum sustainable yield (MSY)) and identify the corresponding
optimal fishing effort for demersal fish in Mazandaran province of the Caspian Sea by
applying the Schaefer surplus production model. By determining biologically sustainable
harvest limits, this research supports the formulation of policy measures aimed at ensuring
long-term ecological integrity and economic sustainability in the fisheries sector.



Methods

The research utilizes time-series data from 2008 to 2022 obtained from the Iranian
Fisheries Organization. We applied the Schaefer model. This assessed the relationship
between fishing effort and fish stock sustainability. This model is widely utilizes in
fisheries science as it provides a quantitative assessment of the balance between fish stock
regeneration and fishing activity. The model estimates key parameters, including the
intrinsic growth rate (r), catchability coefficient (g), and carrying capacity (K), todetermine
the optimal fishing effort (EMSY) and the maximum sustainable yield (MSY.). Statistical
validation of the model was performed using econometric techniques with the EViews 10
software, ensuring robustness in parameter estimation. Additionally, diagnostictests were
conducted to confirm the reliability of the results.

Results .

.
The findings indicate that the maximum sustainable,yield (MSY) for demersal fish

in the Caspian Sea is estimated at 3,221 tons, with an optimal fishing effort (EMSY) of
11,688 fishing trips. However, the actual recorded fishing effort was 17,680 trips, resulting
in a total catch of 5,646 tons, significantly exceeding the sustainable threshold. Notably,
illegal fishing accounted for 41% of the total catch, indicating severe overexploitation. The
excessive fishing effort beyond the estimatedEMSY suggests that the fishery is operating
at an unsustainable level, which may lead.to stock depletion in the near future. The
persistence of current fishing practices threatens the long-term viability of the fishery,
resulting in economic losses for fishing communities and ecological imbalance in the
Caspian Sea

Discussion \

The study highlightstthe urgent need for stricter regulations and enforcement
measures to mitigate ilegal fishing in the Caspian Sea. Sustainable fisheries management
policies should include monitoring and controlling fishing effort, implementing stricter
penalties for illegal ﬁshing, and promoting alternative livelihood opportunities for local
fishermen. Additionally, regional cooperation among Caspian Sea nations is essential to
ensure axcooerdinated approach to fisheries management. Strengthening data collection and
reporting mechanisms can improve the accuracy of stock assessments, enabling
policymakers to implement evidence-based management strategies. The results suggest
that if illegal and excessive fishing practices continue, the depletion of fish stocks will
become inevitable, jeopardizing food security and economic stability in the region. Thus,
immediate intervention is necessary to ensure the long-term sustainability of the Caspian
Sea's fishery resources. Encouraging community-based management initiatives, investing
in modern fishing technologies to reduce bycatch, and raising awareness about the
environmental and economic implications of overfishing are crucial steps toward a sustainable
future.
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