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ABSTRACT

This scientometric analysis investigates the evolving trends, existing gaps, and prospective directions in the realm of biodiversity conservation within marine
parks. The findings indicate a notable surge in research publications since the early 2000s, with a peak observed from 2018 to 2020. This surge appears to be
driven by escalating ecological concerns, particularly exacerbated during the COVID-19 pandemic. The predominance of journal articles underscores the field's
reliance on original research and scholarly discourse. Esteemed journals such as "Marine Policy” and "Frontiers in Marine Science" play a critical role in
disseminating pioneering research. Keyword analysis reveals "marine protected areas,” "biodiversity conservation,” and "fisheries" as prominent terms,
highlighting the interdisciplinary nature of the research focus. Influential works, including those by Defeo et al. (2009) and Gray (1997), have significantly
shaped the field. Notably, leading research outputs emanate from institutions in Australia and the United States. The study underscores the necessity for
comprehensive and standardized reporting that integrates social, economic, and ecological dimensions to formulate holistic conservation strategies. Emphasizing
stakeholder involvement, robust enforcement, and adaptive management is imperative for the effective conservation of marine biodiversity.
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Introduction

Marine parks, also known as Marine Protected Areas (MPAs), play a crucial role in safeguarding marine ecosystems and biodiversity. They aim to
address the severe degradation caused by overexploitation and various threats, including overfishing, habitat destruction, ocean warming, and plastic
pollution (Bergseth, 2023). However, the effectiveness of MPAs can be hindered by factors such as poor governance, insufficient resources, and
conflicts with local communities. This often results in the existence of "paper parks," which are protected areas in name only (Di Cintio et al., 2023;
Jacquet et al., 2023). To enhance the success of MPAs, several key factors need to be considered. These factors include stakeholder involvement,
effective communication, and robust enforcement and monitoring strategies (Church et al., 2023). Achieving the goals of marine parks requires a shift
towards governing for compliance, integrating social influence, equity principles, and aligning incentives through market-based instruments (Casimiro
et al., 2023). Recent global efforts to establish high seas marine protected areas beyond national jurisdictions highlight the importance of multilateral
agreements and effective governance in protecting marine biological diversity.

Biodiversity conservation is crucial for marine parks as it supports ecosystem stability, species preservation, and economic value. MPAs play a vital
role in preserving marine biodiversity, with studies emphasizing the importance of factors like stakeholder involvement, enforcement, and monitoring
(Abdullah, 2021). MPAs have been shown to stabilize fish diversity over time, supporting ecosystem resilience and species retention (Abdullah et al.,
2022). Additionally, features supporting marine mammal foraging contribute to high biodiversity within MPAs, highlighting the significance of habitat
protection for diverse marine communities (Pettersen et al., 2021). Furthermore, the economic value of marine biodiversity, including species, genetic,
and phylogenetic diversity, underscores the need for global conservation efforts to protect these valuable resources (Hodge et al., 2022). Therefore,
biodiversity conservation in marine parks is essential for ecosystem health, species survival, and sustainable economic benefits.

Research indicates that higher levels of biodiversity in marine ecosystems can have a substantial mitigating effect on the adverse impacts of ocean
acidification on key organisms that constitute habitats. This can augment their resilience to acidification and deter detrimental occurrences of
opportunistic microbes, resulting in reductions ranging from 50% to over 90% (Masud, 2019). In Malaysia, the establishment of MPAs has aimed to
address diverse threats to marine ecosystems, including the loss of biodiversity. These MPAs also make significant contributions to the sustainability of
livelihoods, financial advantages, and the restoration of ecosystems (Herbert-Read et al., 2022). Furthermore, the growth of Malaysia's socio-economic
sector is influenced by the marine park islands that attract tourists. Consequently, it is imperative to preserve the natural allure of marine parks, despite
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the negative impacts of tourism (Wong Abdullah et al., 2020). Therefore, the conservation of biodiversity in marine park ecosystems is crucial for
ameliorating environmental deterioration and ensuring sustainable development, both at a global level and specifically in Malaysia.

This study aims to conduct a scientometric analysis to assess publishing trends and research advancements related to the conservation of biodiversity in
marine parks. Undertaking a scientometric analysis of biodiversity conservation in marine parks is crucial for gaining a comprehensive understanding
of this field of study. Furthermore, this analysis enables the identification of key works, enhances our understanding, fosters collaboration, and provides
guidance for future research efforts in advancing biodiversity conservation in marine parks and promoting environmental awareness.

The following research questions are crucial for improving the understanding of previous research on the conservation of biodiversity in marine parks:

1. What trends and patterns have been identified regarding the quantity and  characteristics of publications related to investigating the conservation of
biodiversity in marine parks?

2. Which sources have been the most productive in publishing research on the conservation of biodiversity in marine parks?
3. What are the dominant research themes or subjects that have emerged in the investigation of biodiversity conservation in marine parks?
4. Which academic publications have had the most significant impact on the conservation of biodiversity in marine parks?

5. Which research institutions have made significant contributions to the study of biodiversity conservation in marine parks?

Materials And Methods

This study aims to conduct a comprehensive review and analysis of existing research on biodiversity conservation in marine parks, examining their
applications, capabilities, roles, and effects. To accomplish this objective, various techniques were employed, including mapping analysis using
VOSviewer and research trend measurement using ScientoPy. The review gathered relevant datasets from Scopus and Web of Science (WoS)
pertaining to biodiversity conservation in marine parks. The datasets were populated using resilient keywords outlined in Table 1. The search was
conducted without any temporal restrictions until June 12, 2024. Scopus and WoS databases were selected for this study due to their widespread usage
in academia and research institutions for scientometric analysis (Abdullah &Sofyan, 2023). These databases are renowned for their comprehensive
coverage, high-quality data, detailed metadata, advanced analytical tools, and global accessibility (Hafiar et al., 2024).

For analysis and visualization, the present investigation utilized ScientoPy and VOSviewer. ScientoPy is a scholarly-scientometric analysis software
platform that assesses the significance of key subjects, authors, countries, and associated publications in a study (Abdullah &Sofyan, 2023). ScientoPy
is also acknowledged as a publicly available and open-source Python-based program for scientometric analysis. A notable feature of the system is its
pre-processing component, which effectively eliminates any biases present in individual articles (Ruiz-Rosero et al., 2019). This pre-processing phase
enhances the readability, accuracy, organization, comprehensiveness, and representativeness of the findings derived from a substantial volume of
Scopus and WoS data. In this study, VOSviewer was employed to construct a co-occurrence map of authors' terms related to biodiversity conservation.
It is essential to provide accurate information on various themes or issues that have been previously studied and have influenced research on
biodiversity conservation in marine park contexts worldwide (Abdullah, 2022b).

Table 1

Search strategy for extracting data from the Web of Science and Scopus databases.

Database Search Strategy Records

Web of Science Topic: (“marine parks" OR "Marine protection zone" OR "Marine reserve area” OR "Ocean 507
parks" OR "Marine protected areas” ) AND ( "biodiversity conservation” OR "Ecosystem
protection” OR "Environmental conservation” OR "Biosphere protection” OR "Biodiversity
safeguarding™ OR "Biodiversity protection” )

Scopus Article Title, Abstract, Keywords: ( "marine parks" OR "Marine protection zone" OR "Marine 576
reserve area” OR "Ocean parks® OR "Marine protected areas” ) AND ( "biodiversity
conservation" OR "Ecosystem protection” OR "Environmental conservation” OR "Biosphere
protection” OR "Biodiversity safeguarding” OR "Biodiversity protection™)

Pre-processing of Retrieved Datasets

The datasets currently in use underwent pre-processing to eliminate duplicate entries and consolidate significant data using ScientoPy. Figure 1 presents
the initial findings of the data collection process, revealing a total of 1083 unprocessed data items obtained from publications in Scopus and WoS.
Based on these findings, 57 articles, representing 5.30% of the datasets, were excluded due to their utilization of the automatic document-type filtering
technique. Initially, 1026 papers were identified, but subsequent removal of duplicate datasets revealed 323 cases of duplication within the Scopus
database, accounting for 31.50% of the dataset. Ultimately, 703 papers were deemed suitable for inclusion in the current study. Of these, 493 papers
(70.10%) were sourced from the WoS, while the remaining 210 publications (29.90%) originated from Scopus. The inclusion of datasets containing
over 100 components facilitated the execution of scientometric analysis.
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Diagram 1. Flow diagram of research of databases and registers

Results

The results of the present investigation sufficiently answer each of the research inquiries delineated in the methodology segment.The results also
presented using graphical visualisations generated by ScientoPy and VVOSviewer.

Trends and Patterns in Publishing

Figure 1 presents a depiction of the progression of publications pertaining to the conservation of biodiversity in marine parks, spanning the years 1992
to 2024. The data used for this analysis is derived from the WoS and Scopus databases. The key findings of this study indicate a substantial upsurge in
research output over the course of the examined period, with a particularly noticeable increase occurring from the early 2000s onward. The WoS
database exhibits a consistent upward trajectory in the number of publications, reaching its zenith around the years 2018 to 2020, with over 40
documents being produced annually. This trend signifies a growing academic interest in and recognition of the importance of conserving marine
biodiversity. In contrast, the Scopus data, while generally displaying an upward trend, demonstrates more variability, with notable peaks and troughs.
This variability could be attributed to inconsistent research activity or divergent indexing practices. Both datasets ultimately underscore a positive trend,
thereby emphasizing the significance and expanding scope of research on biodiversity conservation in marine parks. Nevertheless, the disparities in
publication counts between the two databases highlight the necessity for comprehensive and standardized reporting, which would allow for a more
comprehensive understanding of global research efforts in this critical field.

The increasing volume of literature on biodiversity conservation in marine parks indicates a growing interest among scholars in comprehending and
tackling the challenges associated with preserving marine ecosystems and their biological diversity. This trend reflects a heightened recognition of the
significance of marine parks in safeguarding species, habitats, and overall ecological well-being, as well as an acknowledgment of the necessity for
robust scientific research to inform effective conservation strategies and policy development. Maintaining a continuous dialogue between academics,
subject matter experts (SMEs) in marine parks, and professionals in biodiversity conservation is imperative to ensure the practical and coordinated
implementation of research findings into conservation strategies. By integrating scientific insights with industry-based approaches, as proposed by
Abdul-Latiff, (2022), and involving stakeholders in the collaborative design of Marine Protected Areas (MPASs), as demonstrated by Horta e Costa et al.
(2022), conservation endeavors can be more effectively aligned with socioeconomic contexts. Additionally, successful collaboration in conservation, as
emphasized by White et al. (2023), underscores the importance of interdisciplinary approaches, long-term commitment, and trust-building among
diverse stakeholders. Moreover, incorporating local observations from stakeholders, as advocated by Relano et al. (2022), can enhance the effectiveness
of MPAs by addressing gaps in existing databases and fostering inclusive discourse on marine conservation.
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Figure 1: The evolution of publication growth (Source: Author, using ScientoPy 2.1.3).

Figure 2 presents a comprehensive overview of the extensively analyzed document types associated with the conservation of biodiversity in marine
parks. The figure demonstrates the distribution of publications before and after 2022. The data indicates that articles are the dominant publication type,
constituting most documents. Among these articles, 12% were published between 2022 and 2023. Reviews make up 14% of the total, indicating a
substantial number of critical assessments and syntheses of existing research, although a smaller portion of them have been recently published. Notably,
there is a lack of proceedings papers, while book chapters represent 7% and conference papers account for 9% of the total publications. This
distribution reflects contributions from diverse academic and professional forums. Although present in smaller quantities, early access and data papers
show that all their publications occurred between 2022 and 2023. This highlights a recent increase in the availability of preliminary research findings
and datasets. Overall, this distribution underscores the central role of peer-reviewed articles in disseminating research, while also emphasizing the
importance of reviews, book chapters, and conference papers in providing broader perspectives and facilitating knowledge exchange within the field.
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Figure 2: Bar-trend graph of document types (Source: Author, using ScientoPy 2.1.3).
Prominent Publishing Titles

Figure 3 presents a comprehensive breakdown of the publication distribution about biodiversity conservation in marine parks across several renowned
journals. It compares the documents published before 2022 with those published between 2022 and 2023. Notably, the journal *Marine Policy" emerges
as the leading platform, featuring a significant number of publications, with 16% of its contributions falling within the recent two-year period. This
observation highlights the journal's vital role in addressing policy-related aspects of marine biodiversity conservation. It reflects the growing
recognition of the significance of policy frameworks in driving effective conservation efforts. Another notable journal is "Frontiers in Marine Science,"
which stands out with the highest percentage of recent publications (31%). This finding underscores its importance as a pivotal platform for
disseminating the latest research developments and innovative studies in marine science and conservation. Additionally, other journals such as "Journal
of Environmental Management" and "Diversity and Distributions" exhibit a substantial portion of their publications in recent years, accounting for 25%
and 10% respectively. This suggests active engagement in ongoing research trends and emerging issues related to biodiversity conservation. In contrast,
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journals like "Environmental Conservation," "Biological Conservation," and "Conservation Biology," despite having a considerable number of overall
documents, do not show any recent publications within the specified timeframe. This discrepancy may indicate variations in editorial focus or
publication timelines. Overall, the data emphasizes the dynamic nature of research dissemination in the field of marine biodiversity conservation. It
reveals that certain journals have gained prominence in publishing timely and relevant research, thereby influencing the direction and focus of future
studies.
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Figure 3: The prolific source titles (Source: Author, using ScientoPy 2.1.3).
Emerging Topics or Themes in Research

This study employs ScientoPy and VOSviewer to assess the authors' keywords and examine the prevailing research trends and notable subjects in the
field of marine park biodiversity conservation. Figure 4 displays the top 10 keywords associated with the conservation of biodiversity in marine parks.
The selection of words in the list is based on their frequency of occurrence in the papers, represented by the blue bars. Furthermore, the orange shade
indicates the proportion of articles published in the past two years (PDLY), specifically in 2022 and 2023.

Figure 4 presents a comprehensive analysis of the frequency of various author keywords related to the conservation of biodiversity in marine parks,
highlighting the number of documents published before 2022 compared to those published between 2022 and 2023. The keyword "marine protected
areas" stands out with the highest total number of documents, 11% of which were recently published, indicating its ongoing central role in research
discussions. Similarly, "marine protected area" also demonstrates significant usage, with 8% of the documents published in the last two years,
underscoring the critical importance of these areas in current conservation research.

"Biodiversity conservation" is another key term with a substantial presence, as 15% of its documents were published between 2022 and 2023. This
highlights a growing academic focus on strategies and methods for preserving biodiversity within marine ecosystems. The keyword "conservation" has
the highest percentage of recent publications at 24%, reflecting an increased interest in broader conservation practices and their applications. "Marine
conservation" and "biodiversity" also feature prominently, with 12% and 22% of their documents being recent, respectively, signifying sustained and
expanding research efforts in these areas.

Other noteworthy keywords include "marine reserves," “fisheries," "protected areas," and "systematic conservation planning." While "marine reserves"
and "protected areas" exhibit lower recent publication percentages of 3% and 7%, respectively, they remain crucial components of conservation
strategies. The term "fisheries,” with 13% recent publications, highlights the integration of sustainable fishing practices within conservation
frameworks. "Systematic conservation planning,” with 10% of its documents published recently, indicates a growing focus on strategic and well-
planned conservation efforts. Overall, the distribution and recent trends in these keywords underscore the dynamic and multifaceted nature of research
in marine biodiversity conservation, revealing both established areas of focus and emerging topics of interest.
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Figure 4: The bar-trend graph of research themes and topics emerging (Source: Author keywords, using ScientoPy 2.1.3).

The VOSviewer platform was used in this study to examine the relationships between keywords in previous studies. Figure 5 illustrates the main
keywords that have been studied since 2015, and it is important to explore their connections. The analysis focused on author-selected keywords that
appeared at least 5 times. Out of the total of 1448 terms, only 63 met this threshold. Examining the keywords chosen by authors is essential for
researchers who want to identify patterns in research and evaluate the progress of research topics. In this study, VOSviewer was used to map the
analysis within the context of keyword analysis. Figure 5, generated by VOSviewer, presents a network visualization of author keywords related to the
preservation of biodiversity in marine parks.

The size of the nodes represents the frequency of keyword occurrence, while the colors indicate the average year of publication. The keyword “"Marine
protected areas" stands out as the most prominent keyword, highlighting its central importance in the research field. Other keywords such as "marine
protected area," "conservation," and "fisheries" also feature prominently, indicating significant research focus in these areas. Emerging keywords like
"climate change," "resource management,” and “spatial prioritization™ are highlighted in warmer colors (yellow to red), indicating recent and growing
interest in these topics. The network reveals strong connections between keywords, demonstrating the interdisciplinary nature of marine biodiversity
conservation research. It also highlights interconnected themes such as "ecosystem services," "sustainability," and "marine reserves." This visualization
emphasizes the evolving and expanding scope of research, providing insights into critical areas of focus and the integration of contemporary
environmental challenges.
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Figure 5: The visualization of overlapping keywords co-used by authors(Source: Author Keywords, using VOSviewer 1.6.19).
The Most Influential Academic Works

Table 2 presents a selection of works that have garnered more than 300 citations which is highlights the most influential academic works on the
conservation of biodiversity in marine parks, showcasing publications with more than 300 citations. The leading work is the review by Defeo et al.
(2009), titled "Threats to sandy beach ecosystems: A review," with an impressive 926 citations, indicating its critical impact on understanding threats to
coastal ecosystems. Gray's (1997) article, "Marine biodiversity: Patterns, threats and conservation needs," follows with 570 citations, emphasizing its
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foundational role in marine biodiversity research. Maxwell et al. (2020) in their review "Area-based conservation in the twenty-first century" with 436
citations, highlights contemporary conservation strategies. Robert et al. (2017) and Watts et al. (2017) have substantial influence with over 400 citations
each, focusing on climate change adaptation through marine reserves and optimal conservation zoning, respectively. McClanahan et al. (2006)
compares marine protected areas and alternative reef management approaches, garnering 373 citations. Lastly, Sala et al. (2021) with "Protecting the
global ocean for biodiversity, food, and climate" has 320 citations, reflecting its relevance to global conservation efforts. These works collectively
underscore the breadth and depth of research driving policy and practical measures in marine biodiversity conservation.

Table 2. List of publications with more than 300 citations

No.  Source Title Citation Document type
count
1. (Defeo et al., 2009) “Threats to sandy beach ecosystems: A review” 926 Review

“Marine biodiversity: Patterns, threats and conservation .
2. (Gray, 1997) 570 Article

needs”

3. (Maxwellet al., 2020) “Area-based conservation in the twenty-first century” 436 Review

“Marine reserves can mitigate and promote adaptation to .
4. (Robert et al., 2017) . 407 Article
climate change”

Atrticle;
“Marxan with Zones: Software for optimal conservation .
5. (Wattset al., 2017) . 406 Proceedings
based land- and sea-use zoning” Paper

“A comparison of marine protected areas and alternative .
6. (McClanahanet al., 2006) 373 Article
approaches to coral-reef management”

“Protecting the global ocean for biodiversity, food and

. 320 Article
climate”

7. (Salaet al., 2021)

Productive Institutions

Figure 6 presents the productivity of different institutions involved in biodiversity conservation in marine parks. It distinguishes between documents
published before 2022 and those published between 2022 and 2023. James Cook University in Australia leads with the highest total number of
publications, although only 3% of them are recent, indicating a strong historical presence. The University of Queensland, also in Australia,
demonstrates considerable recent activity, with 9% of its documents published in the last two years, reflecting ongoing research initiatives. In the
United States, Duke University and the University of California, Santa Barbara, have made noteworthy contributions, with the latter showing 10% of
recent publications. Canadian institutions like the University of Victoria and the University of British Columbia have also been active in this field, with
5% and 6% of their documents published recently, respectively. The Nature Conservancy and Stanford University in the United States exhibit
significant recent activity, with 7% and 14% of their documents published between 2022 and 2023. The University of Tasmania in Australia stands out
with an impressive 15% of recent publications, highlighting its growing contribution to the field. In contrast, Pontificia Universidad Catélica de Chile
has not published any recent documents, which could indicate a focus on earlier research or a potential gap in current contributions. Overall, these
findings emphasize the diverse and international nature of research efforts in marine biodiversity conservation, with institutions from multiple countries
making significant contributions.

James Cook Univ, Australia 3%
Univ Queensland, Australia

Duke Univ, United States

Univ Victoria, Canada

Univ Calif Santa Barbara, United States
Univ British Columbia, Canada

Nature Conservancy, United States

Stanford Univ, United States

Univ Tasmania, Australia

mm Before 2022
N Between 2022 - 2023

Pontificia Univ Catolica Chile, Chile

0 5 10 15 20 25 30 35 40

Total number of decuments, with percentage of documents
published in the last years 2022 - 2023



International Journal of Research Publication and Reviews, Vol 5, no 7, pp 2712-2723 July 20242719

Figure 6: The ten leading institutions in terms of productivity(Source: Authors, using ScientoPy 2.1.3)

DISCUSSION

Given the limited existing research on evaluating biodiversity conservation in marine parks using scientometric methods, conducting a comprehensive
analysis of current studies using analytical techniques would be a valuable addition to the field. This study aims to investigate the current state of
research on biodiversity conservation in marine parks worldwide and provide essential insights into academic collaboration. To achieve this, we will
visualize the relationships between significant studies and researchers in the field by examining the most frequently cited papers.

Scientometric investigations, which employ analytical methods, are crucial for gaining a comprehensive understanding of specific areas of
study. Scientists can analyze patterns in scientific research related to a particular subject or discipline. This involves evaluating the growth of published
literature, identifying prevalent topics, scrutinizing the sources of these works, and categorizing different types of papers. Furthermore, these
investigations can provide valuable guidance to fellow researchers by identifying research organizations and individuals who have demonstrated
expertise in their research endeavors. The use of biodiversity components in conservation is vital for improving marine park environments and
disseminating relevant information about environmental awareness and related issues, which are currently widespread. These phenomena can be
identified by analyzing the dominant research subjects and themes in this study. Consequently, researchers can assess the current state of the subject to
identify potential contributions and novel approaches for future research.

The study's findings shed light on the concentration of biodiversity conservation in marine parks. These findings offer valuable insights into publishing
patterns and trends within this specific sector. Figure 1 demonstrates a consistent rise in publications on this subject, which began in the early 2000s.
The significant surge in publications since 2018 can primarily be attributed to heightened ecological concerns, particularly during the COVID-19
pandemic. This crisis highlighted the interconnectedness of human and environmental well-being, resulting in greater research activity and funding in
this field.

The COVID-19 pandemic has had a significant impact on the adoption of biodiversity conservation in marine parks. One of the primary factors
contributing to this is the reduction of human activities and the resulting decrease in anthropogenic stress on ecosystems. This reduction in human
interference has led to positive effects on biodiversity, as evidenced by studies showing an increase in live coral cover, fish diversity, and abundance in
marine environments during lockdown measures (Popkova et al., 2022).In addition to these short-term effects, the pandemic has also highlighted the
importance of maintaining environmental benefits and conserving biodiversity through sustainable practices and reduced resource consumption.
Improved air and water quality are among the environmental benefits that have been emphasized during this time (Somchuea et al., 2022).To ensure
long-term biodiversity conservation, it is crucial to involve local communities and experts in conservation efforts, particularly in developing countries.
This integration is seen as a vital strategy to build resilience and address challenges, especially in the face of global crises like the COVID-19 pandemic
(Razanatsoa et al., 2021).

In Figure 2, it is evident that journal articles constitute the predominant form of documentation generated within this sector. This observation implies
that the conservation of biodiversity in marine parks relies heavily on original research endeavors and scholarly dialogues. The substantial number of
papers serves to demonstrate the noteworthy emphasis and discourse surrounding this subject matter in educational and conference settings. According
to Garousi and Fernandes (2017), as cited by Abdullah (2023), journal publications tend to receive an average of 12.6 citations, whereas conference
papers garner an average of 3.6 citations. This discovery lends support to the commonly held belief that scholarly journal publications wield a greater
overall impact in comparison to conference papers. Journal articles offer a multitude of advantages as sources of research findings. They afford
recognition and prestige to the authors and their work (Vadhera et al., 2022). Furthermore, journal articles undergo a comprehensive evaluation process
to ensure the research's high caliber (Gustafsson, 2022).

Figure 3 demonstrates the importance of respected scholarly publications and conference proceedings in effectively sharing research on marine park
biodiversity conservation. Well-known sources like "Marine Policy" and "Frontiers in Marine Science" are particularly notable for their high number of
recent publications. The significant impact factor and publication volume of these sources highlight the growing significance and relevance of research
on biodiversity conservation in marine parks, attracting attention from researchers and practitioners alike. This is partly because articles published in
prestigious and influential journals tend to receive more citations. Therefore, it is advisable for researchers to submit their scientifically rigorous work
to these journals in order to enhance the impact and visibility of their studies (Achugbue&Tella, 2023; Bahadoran et al., 2020).The use of policy tools
in national research assessment systems, academic promotion processes, and competitive funding schemes can also influence the quantity of published
articles. Policy tools such as interest registries can help identify and resolve conflicts of interest that may affect publication practices (Kianersi et al.,
2023). It is important to recognize that the increase in the number of publications has not led to a decline in publishing quality, as assessed by
scientometric indicators.

Figure 4 presents an overview of the main research areas and emerging concerns related to understanding biodiversity conservation in marine parks.
The term "marine protected areas" is used to emphasize the importance of conserving marine biodiversity and ecosystems. The widespread use of this
term in current studies on biodiversity conservation in marine parks shows that scholars and experts recognize the need to establish designated zones
for the preservation and sustainable management of marine ecosystems. The literature explores various challenges faced by MPAs, including
inefficiencies in governance, conflicts with local communities, and the need for increased stakeholder involvement (Abdullah, 2021; Abdullah et al.,
2022). Despite the documented positive impacts of MPAs on habitats and species diversity, concerns remain about the effectiveness of ongoing
conservation efforts, particularly in light of ongoing biodiversity loss (Arneth et al., 2023). To address these challenges, there has been a shift towards
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more equitable approaches in MPAs, focusing on balancing biodiversity conservation with the well-being of coastal communities through diverse
fisheries regulations and community involvement (Church et al., 2023). The call for increased global targets for protected areas reflects the recognition
by experts of the importance of designated zones for the preservation and sustainable management of marine ecosystems (Andradi-Brown et al., 2023).

Furthermore, the analysis of keyword co-occurrence using VOSviewer (Figure 5) elucidates the connections between different research topics and
concepts. The increasing significance of terms such as "marine protected area," "conservation," and "fisheries" underscores the shifting research focus
and the importance of biodiversity conservation in promoting environmental awareness and education. The frequent usage of the term "marine
protected area"” in scholarly discussions indicates the acknowledgment of these areas' pivotal role in preserving marine biodiversity and ensuring the
sustainable utilization of ocean resources (Ban et al., 2019; Picone et al., 2021; Turnbull et al., 2021). Scholarly discussions concerning MPAs
emphasize their critical role in safeguarding marine biodiversity and advancing the sustainable utilization of ocean resources (Favoretto et al., 2023;
Jones et al., 2023; Salazar-SepUlveda et al., 2023). Research demonstrates that well-designed MPAs not only benefit marine ecosystems but also
replenish nearby fisheries without causing economic losses to the fishing industry (Ziegler et al., 2023). Additionally, studies indicate that MPAs can
enhance the long-term resilience of nearshore fish communities by mitigating the impacts of marine heatwaves and aiding in the recovery of taxonomic
diversity after warming events (Marzo et al., 2023). Moreover, the social acceptability of MPAs, particularly among local communities and small-scale
fishing communities, is crucial for their success, underscoring the importance of stakeholder engagement and support to enhance MPA effectiveness
and conservation outcomes. Overall, the substantial scientific literature on ocean literacy and MPA research highlights the recognition of MPAs as
indispensable tools for marine conservation and sustainable resource management.

The results depicted in Figures 4 and 5 are substantiated by the notable prevalence of terms pertaining to marine protected areas, conservation, and
fisheries. These findings exemplify the dynamic emphasis of academic investigations and underscore the significance of biodiversity conservation in
enhancing situational awareness and education within marine parks. An analysis of keyword co-occurrence yields valuable insights into the
interconnectedness of diverse research topics and concepts, thereby ultimately enhancing our understanding of the level of integration and
interdisciplinarity in the realm of marine conservation research.

Table 2 presents a compilation of scholarly articles ranked by their number of citations. These articles provide valuable insights into the current state of
biodiversity conservation in marine parks. The publication "Threats to sandy beach ecosystems: A review" by Defeo et al. (2009) has received the
highest number of citations, indicating its significant impact in the field. Articles with a substantial number of citations demonstrate widespread
recognition and utilization within the academic community. As a result, these important publications serve as valuable resources for scholars seeking to
understand the current state of biodiversity conservation in marine park discussions and contribute to shaping research direction and advancing the
existing knowledge base.

Figure 6 provides an analysis of successful institutions, highlighting the notable contributions made by different establishments in various countries.
Awstralian institutions such as James Cook University and the University of Queensland have consistently shown their dedication to researching
biodiversity conservation in marine parks, as evidenced by the publication of over 30 articles. This consistent output serves as a testament to their
unwavering commitment and outstanding performance in these areas.

The analysis identifies several gaps in the existing literature, particularly in under-researched areas and methodological limitations. There is a need for
more comprehensive and standardized reporting to enhance the understanding of global research efforts. Future research should focus on integrating
social, economic, and ecological aspects to develop holistic conservation strategies. Emphasizing stakeholder involvement, robust enforcement, and
adaptive management will be crucial in addressing the challenges of marine biodiversity conservation effectively.

In summary, this scientometric analysis highlights significant trends, productive sources, dominant themes, and influential works in the field of
biodiversity conservation in marine parks. By identifying research gaps and suggesting future directions, this study provides valuable insights for
advancing conservation efforts and promoting sustainable management of marine ecosystems.

CONCLUSION

This scientometric analysis of biodiversity conservation in marine parks reveals several key findings and trends, providing valuable insights into the
field. The increasing volume of research publications since the early 2000s, with a notable surge from 2018 to 2020, underscores the growing academic
interest and recognition of the importance of marine biodiversity conservation. This trend reflects heightened ecological concerns, especially during the
COVID-19 pandemic, which highlighted the interconnectedness of human and environmental well-being.

The dominance of journal articles in the publication types indicates that original research and scholarly discussions are the primary methods for
disseminating knowledge in this field. Respected journals like "Marine Policy" and "Frontiers in Marine Science" have emerged as pivotal platforms
for publishing cutting-edge research, emphasizing the significance of policy frameworks and innovative studies in marine conservation.

Keyword analysis reveals the prominence of terms such as "marine protected areas," "biodiversity conservation," and "fisheries," indicating a dynamic
and evolving research focus. The co-occurrence of these keywords highlights the interdisciplinary nature of marine conservation research, integrating
ecological, social, and economic dimensions. The frequent use of terms related to marine protected areas (MPAs) underscores their central role in
preserving marine biodiversity and promoting sustainable resource management.



International Journal of Research Publication and Reviews, Vol 5, no 7, pp 2712-2723 July 20242721

Influential academic works, such as Defeo et al.'s (2009) review on threats to sandy beach ecosystems and Gray's (1997) article on marine biodiversity
patterns, have significantly shaped the field. These highly cited publications serve as foundational resources for scholars and policymakers, guiding
future research directions and conservation strategies.

Productive institutions, particularly from Australia and the United States, have made notable contributions to the field, with James Cook University and
the University of Queensland leading in publication output. The diverse and international nature of research efforts highlights the global importance of
marine biodiversity conservation.

This analysis identifies gaps in the existing literature, particularly in under-researched areas and methodological limitations. Future research should
focus on integrating social, economic, and ecological aspects to develop holistic conservation strategies. Emphasizing stakeholder involvement, robust
enforcement, and adaptive management will be crucial in addressing the challenges of marine biodiversity conservation effectively.

In summary, this scientometric analysis elucidates key trends, prolific sources, prevailing themes, and seminal works within the domain of biodiversity
conservation in marine parks. By pinpointing research gaps and proposing future directions, this study offers crucial insights for advancing
conservation efforts and fostering sustainable management of marine ecosystems.

Ethical considerations
Not applicable.
Conflict of Interest

The authors disclosed no conflicts of interest.

Funding
This study was not funded.

REFERENCES

Abdullah K,H, Sofyan, D., Roslan, M., Nadhirah, N., Shukri, M., &Hammood, W. (2022). Biodiversity management: A bibliometric analysis of Scopus
database publications. Asian Journal of Fundamental and Applied Sciences, 3(3), 41-53.https://doi.org/10.55057/ajfas.2022.3.3.5

Abdullah K,H. (2021). Mapping of marine safety publications using VOSviewer. ASM Science Journal, 16. https://doi.org/10.32802asmscj.2021.774

Abdullah, K. H. (2022a). Mapping of literature on safety knowledge research using ScientoPy and VOSviewer. Journal of Metrics Studies and Social
Science, 1(1), 36-49.

Abdullah, K. H. (2022b). Publication trends in biology education: A bibliometric review of 63 years. Journal of Turkish Science Education, 19(2), 465-
480.

Abdullah, K. H. (2023). Eco-literacy and Social Media: A Bibliometric Review. Journal of Scientometric Research, 2023; 12(3), 631-640.

Abdullah, K. H., &Sofyan, D. (2023). Machine learning in safety and health research: a scientometric analysis. International Journal of Information
Science and Management, 21(1), 17-37. https://doi.org/10.22034/ijism.2022.1977763.0

Achugbue, E. I., &Tella, A.. (2023). Publication in High Impact Journals and Implications for University Rankings of African Universities.
Advances in higher education and professional development book series, doi: 10.4018/978-1-6684-8266-7.ch017

Almut, Arneth., Paul, Leadley., Joachim, Claudet., Marta, Coll., Carlo, Rondinini., Mark, Rounsevell., Yunne-Jai, Shin., J., Alexander., Richard, Fuchs.
(2023). Making protected areas effective for biodiversity, climate and food. Global Change Biology, 29(14):3883-3894. doi: 10.1111/gch.16664

Amanda, K., Pettersen., Ezequiel, M., Marzinelli., Ezequiel, M., Marzinelli., Peter, D., Steinberg., Peter, D., Steinberg., Melinda, A., Coleman.,
Melinda, A., Coleman. (2021). Impact of marine protected areas on temporal stability of fish species diversity.. Conservation Biology, doi:
10.1111/COBI.13815

Amar, S., Vadhera., Jonathan, S., Lee., Isabel, L., Veloso., Harsh, Singh., Nicholas, A., Trasolini., Kyle, N., Kunze., Safa, Gursoy., Andrew, G.,
Geeslin., Nikhil, Verma., Jorge, Chahla. (2022). Technique Articles Are More Effective at Increasing Social Media Attention in Comparison With
Original Research Articles: An Altmetrics-Based Analysis. Arthroscopy, sports medicine, and rehabilitation, doi: 10.1016/j.asmr.2022.02.002.

Antonio, Di, Cintio., G., Niccolini., S., Scipioni., Fabio, Bulleri. (2023). Avoiding “Paper Parks”: A Global Literature Review on Socioeconomic
Factors Underpinning the Effectiveness of Marine Protected Areas. Sustainability, 15(5):4464-4464. doi: 10.3390/su15054464

Ban, N., Gurney, G., Marshall, N., Whitney, C., Mills, M., Gelcich, S., Bennett, N., Meehan, M., Butler, C., Ban, S., Tran, T., Cox, M., & Breslow, S.
(2019). Well-being outcomes of marine protected areas. Nature Sustainability, 2, 524-532. https://doi.org/10.1038/s41893-019-0306-2.

Bérbara, Horta, e, Costa., Maria, Helena, Guimardes., Mafalda, Rangel., Adriana, Ressurreigdo., Pedro, Monteiro., Frederico, Brizido, Caldas, de,
Oliveira., Luis, Bentes., Nuno, Sales, Henriques., Inés, Sousa., Sofia, Alexandre., Jodo, Rodolfo, S., Pontes., Carlos, M.L., Afonso., A., Belackova.,


https://doi.org/10.55057/ajfas.2022.3.3.5
https://doi.org/10.32802asmscj.2021.774
https://doi.org/10.22034/ijism.2022.1977763.0
https://doi.org/10.1038/s41893-019-0306-2.

International Journal of Research Publication and Reviews, Vol 5, no 7, pp 2712-2723 July 20242722

Ana, Marcalo., Mariana, Cardoso-Andrade., Antdnio, José, Correia., Vanda, Lobo., Emanuel, Jodo, Gongalves., Tiago, Pitta, e, Cunha., Jorge, M.S.,
Gongalves. (2022). Co-design of a marine protected area zoning and the lessons learned from it. Frontiers in Marine Science, doi:
10.3389/fmars.2022.969234.

Brock, J., Bergseth. (2023). Closing the compliance gap in marine protected areas with human behavioural sciences. Fish and Fisheries, doi:
10.1111/faf.12749

Brooke, Hodge., Daniel, E., Pendleton., Laura, Ganley., O., O'Brien., Scott, D., Kraus., Ester, Quintana-Rizzo., Jessica, V., Redfern. (2022). Identifying
predictors of species diversity to guide designation of marine protected areas. Conservation science and practice, 4 doi: 10.1111/csp2.12665

Daniel, Elias, Casimiro., M., A., Ventura., Andrea, Z., Botelho., José, Guerreiro. (2023). Ecotourism in Marine Protected Areas as a tool to valuate
natural capital and enhance good marine governance: A review. Frontiers in Marine Science, 9 doi: 10.3389/fmars.2022.1002677

Daniela, Marzo., lacopo, Cavallini., Luisa, Scaccia., Paolo, Guidetti., Antonio, Di, Franco., Antonio, Calo., G., Niccolini. (2023). Drivers of Small-
Scale Fishers’ Acceptability across Mediterranean Marine Protected Areas at Different Stages of Establishment. Sustainability, 15(11):9138-9138. doi:
10.3390/su15119138

Dominic, A., Andradi-Brown., Laura, Veverka., Amkieltiela., Nicole, L., Crane., Estradivari., Helen, E., Fox., David, Gill., Jordan, Goetze., Charlie,
Gough., Nils, C., Krueck., Sarah, E., Lester., Shauna, L., Mahajan., John, Rulmal., Marianne, Xiu, Ming., Teoh., Gabby, N., Ahmadia. (2023).
Diversity in marine protected area regulations: Protection approaches for locally appropriate marine management. Frontiers in Marine Science, 10 doi:
10.3389/fmars.2023.1099579

E., G., Popkova., Tatiana, N., Litvinova., Aziza, B., Karbekova., Yelena, Petrenko. (2022). Ecological behaviour in the Al economy and its impact on
biodiversity: Lessons from the COVID-19 pandemic and a post-COVID perspective. Frontiers in Environmental Science, doi:
10.3389/fenvs.2022.975861

Estelle, Razanatsoa., Seheno, Andriantsaralaza., Sheila, M., Holmes., O., Sarobidy, Rakotonarivo., Anitry, N., Ratsifandrihamanana., Lalatiana,
Randriamiharisoa., Maholy, Ravaloharimanitra., Narindra, Ramahefamanana., Dinasoa, Tahirinirainy., Jeannie, Raharimampionona. (2021). Fostering
local involvement for biodiversity conservation in tropical regions: Lessons from Madagascar during the COVID-19 pandemic..Biotropica, 53(4):994-
1003. doi: 10.1111/BTP.12967

Fabio, Favoretto., Catalina, Ldpez-Sagastegui., Enric, Sala., Octavio, Aburto-Oropeza. (2023). The largest fully protected marine area in North
America does not harm industrial fishing. Science Advances, 9(22) doi: 10.1126/sciadv.adg0709.

Gabriella, Church., Sophie, Benbow., H., J., Duffy. (2023). Putting communities at the heart of marine conservation. Oryx, 57:137-138. doi:
10.1017/S0030605323000145

Gabriella, Church., Sophie, Benbow., H., J., Duffy. (2023). Putting communities at the heart of marine conservation. Oryx, 57:137-138. doi:
10.1017/S0030605323000145

Garousi V, Fernandes JM (2017). Quantity versus impact of software engineering papers: A quantitative study. Scientometrics. 2017;112(2):963-1006.
DOI: 10.1007/s11192-017-2419-6

Guido, Salazar-Sepulveda., Alejandro, Vega-Mufioz., Nicolas, Contreras-Barraza., Dante, Castillo., Mario, Torres-Alcayaga., Carolina, Cornejo-
Orellana. (2023). Bibliometric Analysis on Ocean Literacy Studies for Marine Conservation. Water, 15(11):2095-2095. doi: 10.3390/w15112095.

Hafiar, H., Budiana, H. R., Abdullah, K. H., Sofyan, D., & Amin, K. (2024). Scoring big: a bibliometric analysis of the intersection between sports and
public relations. Cogent Social Sciences, 10(1), 2297706.

James, E., Herbert-Read., Ann, Thornton., Diva, J., Amon., Silvana, N.R., Birchenough., Isabelle, M., C6té., Maria, P., Dias., Brendan, J., Godley.,
Sally, A., Keith., Emma, McKinley., Lloyd, S., Peck., Ricardo, Calado., Omar, Defeo., Steven, Degraer., Emma, L., Johnston., Hermanni,
Kaartokallio., Peter, 1., Macreadie., Anna, Metaxas., Agnes, Muthumbi., David, Obura., David, M., Paterson., Alberto, R., Piola., Anthony, J.,
Richardson., Irene, R., Schloss., Paul, V., R., Snelgrove., Bryce, D., Stewart., Paul, M., Thompson., Gordon, Watson., Thomas, A., Worthington.,
Moriaki, Yasuhara., William, J., Sutherland. (2022). A global horizon scan of issues impacting marine and coastal biodiversity conservation. Nature
Ecology and Evolution, doi: 10.1038/s41559-022-01812-0

Jennifer, Jacquet., Gabrielle, Carmine., Jeremy, Jackson. (2023). UN multilateral agreement offers an opportunity to protect high seas biodiversity.
Science Advances, 9(25) doi: 10.1126/sciadv.adj1435

Louise, Gustafsson. (2022). Journal-based or article-based metrics: What should be applied to assess a researcher’s performance?. Australian
Occupational Therapy Journal, doi: 10.1111/1440-1630.12789

Muhammad, Abu, Bakar, Abdul-Latiff. (2022). Editorial: filling the gaps for biodiversity of pulautinggi, mersing, johor towards sustainable
conservation and management of johor marine parks. Journal of Sustainability Science and Management, 17(11):1-2. doi: 10.46754/jssm.2022.11.001

Muhammad, Mehedi, Masud. (2019). An Overview of Global Marine Protected Areas (MPAs) with a Special Reference to Malaysia.  doi:
10.1007/978-981-13-9730-1_2



International Journal of Research Publication and Reviews, Vol 5, no 7, pp 2712-2723 July 20242723

Nikoleta, Jones., Chrisovalantis, Malesios., James, McGinlay., Sebastian, Villasante., Juraj, §vajda., Andreas, Kontoleon., Vassilis, Gkoumas.,
Panayiotis, G., Dimitrakopoulos., Victoria, Alice, Maguire-Rajpaul., Kalev, Sepp. (2023). Using perceived impacts, governance and social indicators to
explain support for protected areas. Environmental Research Letters, 18(5):054011-054011. doi: 10.1088/1748-9326/acc95h.

Picone, F., Buonocore, E., Chemello, R., Russo, G., & Franzese, P. (2021). Exploring the development of scientific research on Marine Protected
Avreas: From conservation to global ocean sustainability. Ecol. Informatics, 61, 101200. https://doi.org/10.1016/j.ecoinf.2020.101200.

Ruiz-Rosero, J., Ramirez-Gonzalez, G., Williams, J. M., Liu, H., Khanna, R., &Pisharody, G. (2017). Internet of things: A scientometric review.
Symmetry, 9(12), 1-32.

Shelby, L., Ziegler., Rachel, O., Brooks., Erin, M., Johnston., Jacklyn, L., Mohay., Benjamin, I., Ruttenberg., Richard, M., Starr., Grant, T., Waltz.,
Dean, E., Wendt., Scott, L., Hamilton. (2023). Marine protected areas, marine heatwaves, and the resilience of nearshore fish communities. Dental
science reports, 13(1) doi: 10.1038/s41598-023-28507-1.

Sina, Kianersi., S., P, Grant., Kevin, Naaman., Beate, Henschel., David, Thomas, Mellor., Jessica, E., Deyoe., Cuigiong, Huo., Evan, Mayo-Wilson.
(2023). Evaluating Implementation of the Transparency and Openness Promotion Guidelines: Reliability of Instruments to Assess
Journal Policies, Procedures, and Practices. Advances in methods and practices in psychological science, doi: 10.1177/25152459221149735

Sirirat, Somchuea., Mullica, Jaroensutasinee., Krisanadej, Jaroensutasinee. (2022). Marine Resource Recovery Following the COVID-19 Event in
Southern Thailand. Civil Engineering Journal, 8(11):2521-2536. doi: 10.28991/cej-2022-08-11-011

Siti, Intan, Nurdiana, Wong, Abdullah., Siti, Intan, Nurdiana, Wong, Abdullah., Zaiton, Samdin., Jo, Ann, Ho., Siew, Imm, Ng. (2020). Sustainability
of marine parks: Is knowledge—attitude—behaviour still relevant?. Environment, Development and Sustainability, doi: 10.1007/S10668-019-00524-Z

Turnbull, J., Johnston, E., & Clark, G. (2021). Evaluating the social and ecological effectiveness of partially protected marine areas. Conservation
Biology, 35, 921 - 932. https://doi.org/10.1111/cobi.13677.

Zahra, Bahadoran., Parvin, Mirmiran., Khosrow, Kashfi., Asghar, Ghasemi. (2020). Scientific Publishing in Biomedicine: How to Choose a Journal?.
international journal of endocrinology and metabolism, 19(1) doi: 10.5812/1JEM.108417


https://doi.org/10.1016/j.ecoinf.2020.101200.
https://doi.org/10.1111/cobi.13677.

