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Abstract: Inland fisheries (IF) may exhibit diversity, locality, and significant seasonality. This intricacy poses issues
for monitoring, resulting in many IF species having little data and being inapplicable to assessment methodologies
often used for commercial sea fisheries. Moreover, human influences on ecosystems, the pervasive presence of
indigenous species, and the frequent implementation of improvement and rehabilitation strategies, such as stocking,
influence stock patterns. This study evaluates Fish Stocks and Sustainable Management of Inland Fish Populations
(EFS&SM-IFP). This document delineates diverse stock evaluation and data-gathering methodologies that may be
tailored to a broad spectrum of IF and administration issues. This study delineates issues in evaluation while
emphasizing realistic, flexible, and transferable solutions.

Keywords: Inland fishing; Fish Stock; Sustainability; Evaluation; Management.

(Submitted: September 15, 2025; Revised: October 20, 2025; Accepted: November 27, 2025; Published: December 31, 2025)

I. Overview of the Research

Aquatic systems exhibit a disparity between the data-abundant fish species in several temperate regions
and the varied but often data-deficient stocks in tropical areas. This discrepancy is somewhat attributed to
cost limitations on data acquisition, but it also signifies the variety of creatures and the variety of ecosystems
and fishing Shephard et al. (2020). These features illustrate that IF may be intricate, varied, localized, and
markedly cyclical. IF is vital to many rural areas, yet data sometimes rely on faulty catch figures that may
underestimate their importance. Unprocessed fish populations are believed to be in a more deteriorated
condition worldwide than evaluated ones. Due to its significance in many societal and environmental
aspects, it is essential to create and use novel evaluation methodologies for IF Gebremedhin, Bruneel, &
Goethals (2021).

Data-poor refers to insufficient information to facilitate statistical stock evaluation techniques, including
statistical catching analysis and digital community analysis, and/or a deficiency in architecture necessary
for comprehensive mark-recapture studies. In these instances, evaluations are often restricted to preliminary
assessment of catch and availability metrics characterized by significant uncertainty Alam, Liu, & Al-
Mamun (2021). Such evaluations seldom provide an impartial evaluation of status or the establishment of
organizational indicators, such as the highest viable yield (HVY). Researchers specializing in IF have
addressed requests for management guidance on data-deficient populations using a range of innovative
methodologies. The optimal data-scarce evaluation method will differ based on data accessibility inside a
certain system Abisha et al. (2022).

Significant benefits may be derived by exchanging ideas between maritime and IF systems, as well as
among recreational and business fisheries. Few entities operate reliably across various domains, and this
division may create obstacles to information exchange Hasan et al. (2021). Numerous IF experts and
managers remain oblivious to the efficacy of stock evaluation methodologies, particularly in contexts
characterized by limited data. Conversely, maritime stock analysis experts may fail to acknowledge
potential applicability to the many issues presented by IF, which include significant ecological fluctuation,
human impacts on habitats, and the widespread distribution of indigenous species Verhelst et al. (2021).

Notwithstanding the substantial role of fisheries in providing lives, jobs, and money, several worldwide
fish populations have been experiencing a severe decline. Successful administration of fish stocks is so
essential. Inadequate management of global fish populations may lead to catastrophic consequences for
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biodiversity and the lives and socio-economic situations of millions reliant on these resources Lorenzen et
al. (2016). There is a pressing need for management solutions that effectively preserve stocks and offer
optimum sustainable returns. Effective management is achievable when essential data, including age,
development, death rates, and yield maximization, is acquired, analyzed, and examined, ensuring
administrators are fully informed. IF management, especially in developing nations, has several issues
stemming from insufficient knowledge of IF and fish stocks' historical and present state. \

I1. Methodology

Stock evaluation modeling is essential (i) for determining the present state of the stock, (ii) for
forecasting the impact of current and prospective management strategies, and (iii) for promoting sustainable
IF by equipping administrators with the requisite guidance for informed decision-making (Figure 1);
however, such studies are constrained in developing nations. Comprehending the variables influencing fish
population instability requires thoroughly comprehending various age calculation and validation
methodologies. They provide essential input variables for additional stock evaluation analysis.
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Figure 1: Evaluation of Fish Stocks

Information gathered from IF for evaluation might involve periods of species-dependent or consolidated
catch, fishing effort, and perhaps height and gender distribution. Information may be obtained from the
commercial fishery (IF-dependent information) or an experimental fishery established for scientific
information collecting (IF-independent information). When producing data gathering and management
activities for IL, evaluating the different kinds of evaluation techniques available, the data they yield, the
data requirements of these methodologies, and the potential for fulfilling these requirements through initial
data gathering and comparison approaches is essential.

2.1 EFS&SM-IFP

Choosing evaluation techniques and management techniques necessitates an evaluation of fishery
features, management goals, and the available or obtainable data. Evaluation informs administration,
whereas management requirements dictate the focus of evaluation. Management sometimes transpires
without evaluation, or evaluation happens but lacks a clear correlation to the [F management process and
is not included in flexible leadership or an ecological strategy framework.

An IF has varied stock evaluation scenarios that often contrast significantly with those of large-scale
aquatic fisheries regarding materials, fishing methods, restoration strategies, ecology and surroundings,
participants, financial markets, and system of governance. The distinct attributes of IF warrant assessment
due to their significant implications for the determinants of IF consequences relevant to evaluation models
and information gathering (e.g., hydrological modifications or IF improvement strategies alongside
fishing), suitable measures of IF effectiveness (e.g., overall commercial catch versus the accessibility of
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trophy-sized fish for entertainment anglers), the methodologies for information gathering (e.g., efficient
labeling in small, restricted systems versus dependence on extensive long-term catch information in broad,
open platforms), and the nature, time-based, and spatial scope of management recommendations to be
issued. Consequently, it is essential to consider the features of comprehensive fisheries when formulating
suitable evaluation and management methods.

A crucial factor in evaluating IF is the geographical scale of each fishery and any fisheries group that
may be analyzed collectively to facilitate information transmission or employ quantitative modeling
techniques.

Numerous feasible evaluation options exist, and well-established EFS&SM-IFP frequently utilize
various assessment methodologies that fulfill distinct requirements, facilitate cross-verification, and
integrate empirical with process-oriented models and testing management to ascertain correlation and
provide empirically accurate management directives. When determining assessment ways, evaluating
various evaluation techniques and information-collecting alternatives is advisable based on their capacity
to address management inquiries, data and skill prerequisites, and execution costs. This will probably result
in a unified shortlist of alternatives. A systematic framework and decision-making instrument for choosing
assessment alternatives for IF has been suggested. The technique and tool are relevant to both IF and
maritime fisheries; however, they do not address the difficulties and possibilities pertinent to IF discussed
in this study. It is essential to acknowledge that various methodologies are appropriate for distinct
circumstances and that intricate techniques, including more biological details, do not inherently provide
superior managerial recommendations, especially in scenarios with limited information.

In several instances, urgent evaluation requirements may need quick attention. A fast escalation in
IF pressure may need the evaluation and management of utilization to prevent fisheries disintegration, or a
planned hydroelectric project may require an evaluation of its potential consequences on IF outputs. In such
instances, it is often essential to create evaluation processes that promptly address particular inquiries
without depending on long-term information that may be inaccessible. This may refer to a size-structure-
based extraction stress measure or a comparative qualitative investigation of IF in riverbed segments
affected by dams against unaffected controls. These methodologies have limits, as previously noted,
although they could offer essential factual knowledge for management in situations where conjecture or
baseless claims may prevail.

While addressing urgent assessment requirements, it is crucial to consider adopting strategies to improve
data accessibility and evaluation capabilities in the long run. This is significant due to the constraints of
most swift and single-issue evaluation techniques and because employing multiple methods for multiple
uses will ultimately be less successful and effective than an integrated approach to gathering information
and evaluation.

The definitive criterion for evaluating the management system's performance—encompassing goal
formulation, data acquisition, appraisal, and decision-making—is its ability to fulfill the organizational
goals or, at a minimum, attain satisfactory results. Management procedures and structures for extensive
aquatic fisheries are progressively assessed using EFS&SM-IFP simulations to determine the relative
efficacy of different information-gathering programs, analytical methods, and subsequent steps that inform
management decisions. EFS&SM-IFP may assess the efficacy of a certain approach or determine the
optimal choice among other competing tactics. Although the utilization of MSEs has been proven in
maritime IF, there is yet to be an evaluation of techniques for duplicated systems often seen in freshwater
environments.

III. Conclusion

Inland fisheries (IF) may demonstrate variety, location, and considerable seasonality. This complexity
presents challenges for monitoring, leading to several IF species having little data and being unsuitable for
the evaluation procedures often used for commercial marine fisheries. Furthermore, anthropogenic impacts
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on ecosystems, the widespread occurrence of native species, and the regular use of enhancement and
restoration measures, such as stocking, affect stock patterns. This research introduces an Evaluation of Fish
Stocks and Sustainable Management of Inland Fish Populations (EFS&SM-IFP). This article outlines
several stock assessment and data collection methods that may be adapted to a wide range of IF and
management challenges. This paper outlines challenges in assessment while highlighting pragmatic,
adaptable, and transferable solutions.
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